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TiWle: /RQJLWXGLQDO CKDQJHV LQ /LQJXLVWLF CRPSOH[LW\ APRQJ 3URIHVVLRQDO 0L[HG 0DUWLDO
AUWLVWV.

7\SLFDOO\, DV RQH DJHV, WKHLU VRSKLVWLFDWLRQ RI VSHHFK LQFUHDVHV GXH WR DQ H[SDQVLRQ LQ
vocabulary depth. Various neurological disorders have the ability to impact one’s linguistic
complexity. The objective of this study is to analyze the trends in linguistic complexity in
0L[HG 0DUWLDO AUWLVWV (00A) ZKR DUH DW ULVN RI GHYHORSLQJ WKH QHXURORJLFDO GLVRUGHU,
Chronic Traumatic Encephalopathy (CTE). This disorder is thought to be caused by repetitve
traumatic brain injury, therefore the risk of developing this disorder is increased in MMA
ILJKWHUV GXH WR H[FHVVLYH H[SRVXUH WR EOXQW KHDG WUDXPD. CKDQJHV LQ /H[LFDO 'HQVLW\ RYHU D 10
-15 \HDU SHULRG ZHUH PHDVXUHG E\ WUDQVFULEHG LQWHUYLHZV RI WKH 00A ILJKWHUV DQG FRPSDUHG
to transcribed interviews of the control. Subjects were placed into groups based on knockouts
H[SHULHQFHG WKURXJKRXW WKHLU FDUHHU, 0, 1-3, 4-6, 7-9, DQG 10+, UHVSHFWLYHO\. AQ DQDO\VLV RI
variance (ANOVA) was performed to compare the slopes of data over a ten year span.. There
ZDV QR VWDWLVWLFDOO\ VLJQLILFDQW GLIIHUHQFH EHWZHHQ WKH JURXSV ZLWK NQRFNRXWV EHORZ WHQ. 7KH
ANOVA reveals that those who have had ten or more recorded knockouts experienced an
RYHUDOO GHFOLQH LQ /H[LFDO 'HQVLW\ FRPSDUHG WR WKRVH ZKR KDYH KDG 0 UHFRUGHG NQRFNRXWV.
7KLV WUHQG SHUVLVWV HYHQ DIWHU FRQWUROOLQJ DJH DQG \HDUV SDUWLFLSDWLQJ LQ WKH VSRUW DV D SRWHQWLDO
FRQIRXQG. 7KH UHVXOWV GHPRQVWUDWH WKDW ORQJ WHUP GDPDJH IRU ILJKWHUV FDQ LPSDFW WKHLU
linguistic sophistication, which could be an indicator of CTE, therefore, steps should be taken
to minimize the number of knockouts experienced over a career.

SWXdenW Name(V): E. Cole

AbVWracW:

248
Word CoXnW

1. As a part of this research project, the student directly handled, manipulated, or interacted with (check
all that apply):
                                   human subjects                  potentially hazardous biological agents
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. This project was conducted at a Registered Research Institution.
4. Is this project a continuation?
5. My display board includes photographs/visual depictions of humans (other than myself or my family):
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TiWle: 4XDQWLI\LQJ WKH ,QWHUVSHFLILF ,PSDFWV RI WKH AVLDQ 6KRUH CUDE RQ WKH AWODQWLF BOXH CUDE
DQG WKH APHULFDQ /REVWHU LQ WKH /RQJ ,VODQG 6RXQG

7KH AVLDQ 6KRUH CUDE (A6C) LV DQ LQYDVLYH VSHFLHV LQ /RQJ ,VODQG 6RXQG ZKLFK RULJLQDWHV
from the Pacific Ocean. This project will quantify the specific ways that the ASC impacts the
LQWHUVSHFLILF UHODWLRQVKLSV RI WKH AWODQWLF BOXH CUDE DQG WKH APHULFDQ /REVWHU. 7KH
LQWURGXFWLRQ RI WKH A6C LV D SRVVLEOH FDWDO\VW WR WKH ELRGLYHUVLW\ GHSOHWLRQ RI PDQ\ NH\ VSHFLHV
LQ WKH 6RXQG. 7KH ORVV RI QDWLYH ELRGLYHUVLW\ ZRXOG FDXVH WKH HFRV\VWHPV WR ORVH WKHLU
LQVWUXPHQWDO IXQFWLRQDOLW\ GXH WR WKH LQWHUVSHFLILF UHODWLRQVKLS GLVUXSWLRQV. 7KH ODFN RI GDWD
VXUURXQGLQJ WKH LPSDFWV RI A6C LQKLELWV UHVHDUFKHUV GHYHORSLQJ PLWLJDWLRQ SODQV DQG QDWLYH
VSHFLHV UHVWRUDWLRQ HIIRUWV. 7KLV SURSRVDO LV VSOLW LQWR WZR DUHDV, FRQIOLFW UHODWHG LPSDFWV, DQG
VSDWLDO UHODWHG LPSDFWV. )RU FRQIOLFW WHVWLQJ WKHUH ZHUH WKUHH WDQNV VHW XS, 24,273P/A3,
172,980P/A3, DQG D FRQWURO. (DFK WDQN KDG D 10 A6C WR RQH QDWLYH VSHFLHV UDWLR. 7KH
GLIIHUHQW YROXPHV WHOO ZKHWKHU WKH VSDFH JLYHQ LPSDFWV KRZ WKH\ LQWHUDFW. ,Q WKH EOXH FUDE
SRUWLRQ RI WKLV WHVW UHVSHFWLYH UHVXOWV VKRZHG 100% FRQIOLFW UHODWHG PRUWDOLW\ RI A6C, IROORZHG
ZLWK 20% PRUWDOLW\. :LWK OLPLWHG VSDFH, WKH EOXH FUDE FRQVXPHG HDFK A6C. )RU VSDWLDO
WHVWLQJ, WKH WDQN KDG WKH VDPH UDWLR RI FUXVWDFHDQV. 7KH DYHUDJH GLVWDQFH EHWZHHQ EOXH FUDEV
and ASC decreased from 118cm to 31.8cm. The lobster test didn’t show a trendline.
Therefore, the ASC doesn’t impact the lobster spatially, but will invade the blue crab’s
WHUULWRU\. 7KLV UHVHDUFK ZLOO EH XVHG WR GHYHORS D QRQ-WR[LF, ORZ LPSDFW EHKDYLRU EDVHG
PLWLJDWLRQ VWUDWHJ\ IRU A6C.

SWXdenW Name(V): 6. 'DYLV

AbVWracW:

248
Word CoXnW

1. As a part of this research project, the student directly handled, manipulated, or interacted with (check
all that apply):
                                   human subjects                  potentially hazardous biological agents
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. This project was conducted at a Registered Research Institution.
4. Is this project a continuation?
5. My display board includes photographs/visual depictions of humans (other than myself or my family):
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TiWle: An Investigation on the Multi-Generational Effect of Acidic Soil on the Growth of
BUDVVLFD UDSD

AFLG UDLQ KDV EHHQ DQ NQRZQ SUREOHP DQG VLGH HIIHFW RI SROOXWLRQ DQG FOLPDWH FKDQJH IRU
GHFDGHV, DQG WKH HIIHFW LW KDV RQ WUHHV DQG YHJHWDWLRQ LV LPPLQHQW DQG YLVLEOH. 7KH SXUSRVH RI
this experiment is to answer the questions of: How does acid rain affect the epigenetics and
GHYHORSPHQW RI BUDVVLFD UDSD? +RZ ZLOO VRLO RI YDULRXV GLIIHUHQW S+V DIIHFW ORQJ WHUP
epigenetics, leaf color, height, and flower count?  AnswerIng these questions will help answer
more general questions about the effects of acid rain on plants and detail how to deal with
WKHP.

SWXdenW Name(V): C. CDPSHOORQH

AbVWracW:

94
Word CoXnW

1. As a part of this research project, the student directly handled, manipulated, or interacted with (check
all that apply):
                                   human subjects                  potentially hazardous biological agents
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. This project was conducted at a Registered Research Institution.
4. Is this project a continuation?
5. My display board includes photographs/visual depictions of humans (other than myself or my family):
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TiWle: Using NYC Parks Department “Report a Sighting” Data to Investigate the Relationship
Between Human-Wildlife Interaction and Borough and Uncover Instances of
Environmental Racism in New York City

The “Report a Sightings” reports are used to track and collect public sighting reports of
healthy wildlife throughout NYC. Although New York City is abundant with parks, research
VXFK DV D UHFHQW UHSRUW IURP WKH +LVSDQLF AFFHVV )RXQGDWLRQ DQG WKH CHQWHU IRU APHULFDQ
Progress shows that “communities of color are almost three times more likely than white
FRPPXQLWLHV WR OLYH LQ µQDWXUH GHSULYHG¶ DUHDV.´ 5HGOLQLQJ, RU WKH SUDFWLFH RI GHOHJDWLQJ
KRXVLQJ EDVHG RQ UDFH DQG HFRQRPLF VWDWXV WKDW HQGHG LQ 1968 KDV XQIRUWXQDWHO\ OHIW EHKLQG D
OHJDF\ RI SODFLQJ YXOQHUDEOH FRPPXQLWLHV LQ DUHDV ZLWK VLJQLILFDQWO\ OHVV JUHHQ VSDFH. 7KH
SXUSRVH RI WKLV VWXG\ LV WR GHWHUPLQH WKH DVVRFLDWLRQ EHWZHHQ QHJDWLYH KXPDQ-ZLOGOLIH
LQWHUDFWLRQ UHFRUGHG LQ "UHSRUW D VLJKWLQJV" GDWD, DFFHVV WR SDUNV (PHDVXUHG DV UDWLR RI SDUN
DUHD WR WRWDO ERURXJK DUHD), DQG WKH UDWLR RI WKH QXPEHU RI QHLJKERUKRRGV GHVLJQDWHG DV
"GHFOLQLQJ" WR WRWDO QHLJKERUKRRGV SHU ERURXJK LQ WKH 1930'V . 5HVXOWV VKRZ WKDW WKH ERURXJK
RI 4XHHQV KDV WKH KLJKHVW UDWLR RI QHJDWLYH UHVSRQVHV, WKH KLJKHVW UDWLR RI GHFOLQLQJ
QHLJKERUKRRGV WKDW KDYH EHHQ UHGOLQHG, LQ DGGLWLRQ WR WKH ORZHVW SDUN DUHD WR WRWDO ERURXJK
DUHD UDWLR.  7KHUH LV D SRVLWLYH FRUUHODWLRQ EHWZHHQ WKH UDWLR RI UHGOLQHG QHLJKERUKRRGV DQG
QHJDWLYH UHVSRQVH UDWLR DQG D QHJDWLYH FRUUHODWLRQ EHWZHHQ SDUN DFFHVV DQG QHJDWLYH UHVSRQVH
UDWLR. 7KHVH UHVXOWV VXJJHVW WKDW HQYLURQPHQWDO UDFLVP SUHYHQWV H[SRVXUH DQG SRVLWLYH
LQWHUDFWLRQV ZLWK ZLOGOLIH LQ DUHDV WKDW KDYH EHHQ UHGOLQHG.

SWXdenW Name(V): A. 2'CRQQRU

AbVWracW:

233
Word CoXnW

1. As a part of this research project, the student directly handled, manipulated, or interacted with (check
all that apply):
                                   human subjects                  potentially hazardous biological agents
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. This project was conducted at a Registered Research Institution.
4. Is this project a continuation?
5. My display board includes photographs/visual depictions of humans (other than myself or my family):
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TiWle: 7KH (IIHFWV RI *UHHQ 7HD RQ ȕ-AP\ORLG ,QGXFHG AO]KHLPHU¶V 'LVHDVH LQ QHULWLQD UHFOLYDWD

AO]KHLPHU¶V GLVHDVH LV D FRPPRQ FRQGLWLRQ WKDW DIIHFWV PLOOLRQV RI SHRSOH DURXQG WKH ZRUOG
HDFK \HDU. 7KHUH LV FXUUHQWO\ QR FXUH IRU AO]KHLPHU¶V GLVHDVH, DQG WKH PHGLFDWLRQV DYDLODEOH
DUH QRW HIIHFWLYH LQ WUHDWLQJ WKH GLVHDVH¶V V\PSWRPV DV WKH PHGLFDWLRQ¶V HIIHFWV GR QRW ODVW
long, causing inconsistent symptom relief. During the experiment, snails are subjected to KCl
DIWHU VXFURVH H[SRVXUH WR UHGXFH IHHGLQJ EHKDYLRU. AIWHU WUDLQLQJ VHVVLRQV, WKH VQDLOV DUH
H[SRVHG WR HLWKHU FDIIHLQDWHG RU GHFDIIHLQDWHG JUHHQ WHD, DQG FHUWDLQ VQDLOV DUH LQMHFWHG ZLWK ȕ-
DP\ORLG, H[FHSW WKH FRQWURO JURXS, ZKLFK FUHDWHV WKH QHXURGHJHQHUDWLRQ H[KLELWHG LQ
AO]KHLPHU¶V GLVHDVH. AIWHU LQMHFWLRQ, D PHPRU\ WHVW LV FRQGXFWHG WR GHWHUPLQH ZKHWKHU
FDIIHLQDWHG RU GHFDIIHLQDWHG JUHHQ WHD LV WKH PRVW HIIHFWLYH LQ PLWLJDWLQJ WKH HIIHFWV RI
AO]KHLPHU'V GLVHDVH. 7KH SRQG VQDLOV¶ UHVSRQVH WR FDIIHLQDWHG RU GHFDIIHLQDWHG JUHHQ WHD
reducing the effects of beta-amyloid induced Alzheimer’s disease is quantified by the number
RI WLPHV WKH SRQG VQDLO RSHQV LWV PRXWK WR H[KLELW D IHHGLQJ UHVSRQVH ZKHQ JLYHQ VXFURVH. 7KH
Caffeinated Green Tea group had a reduced feeding response: 11 bites during the pretest to 1
ELWH GXULQJ PHPRU\ WHVW. CDIIHLQDWHG JUHHQ WHD ZLOO KDYH WKH JUHDWHVW HIIHFW RQ VXSSUHVVLQJ WKH
HIIHFWV RI EHWD-DP\ORLG LQGXFHG AO]KHLPHU¶V GLVHDVH. 6QDLOV H[SRVHG WR FDIIHLQDWHG JUHHQ WHD
DQG EHWD-DP\ORLG ZLOO EH H[SHFWHG WR KDYH D UHGXFHG IHHGLQJ UHVSRQVH DIWHU LQMHFWLRQ
FRPSDUHG WR WKRVH H[SRVHG WR GHFDIIHLQDWHG JUHHQ WHD. 7KH ILQGLQJV RI WKLV UHVHDUFK KLJKOLJKWV
WKH LPSRUWDQFH RI JUHHQ WHD LQ PLWLJDWLQJ WKH HIIHFWV RI AO]KHLPHU¶V WKH VXIIHULQJ RQH
H[SHULHQFHV FDQ EH UHGXFHG.

SWXdenW Name(V): A. :RRGZRUWK

AbVWracW:

254
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
all that apply):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. My display board includes photographs/visual depictions of humans (other than myself or my family):
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TiWle: The Use of Secondary Plant Metabolites to Reduce Pseudogymnoascus destructans
Transmission Among North American Bats

White-Nose Syndrome is a disease that affects hibernating bats and causes them to wake up
more frequently, resulting in a decline of fat reserves and eventually, starvation. This disease
was first recorded in the United States in 2006, and it has killed millions of bats. The causative
agent behind White-Nose Syndrome is Pseudogymnoascus destructans, a fungus. P.
GHVWUXFWDQV LV D SV\FKURSKLOLF IXQJXV WKDW HVSHFLDOO\ SURVSHUV LQ FDYHV DQG EDW URRVWV DQG FDQ
EH WUDQVPLWWHG HLWKHU GLUHFWO\ EHWZHHQ EDWV RU IURP EDW WR EDW YLD VXUIDFH FRQWDPLQDWLRQ. 7KH
SURSRVHG ZD\ WR PLWLJDWH WKH HIIHFWV RI WKH IXQJXV LV WKURXJK WKH XVH RI VHFRQGDU\ SODQW
PHWDEROLWHV. 7KHVH SODQW PHWDEROLWHV KROG DQWLIXQJDO SURSHUWLHV DQG LQFOXGH FRPSRXQGV VXFK
DV IODYRQRLGV, DONDORLGV, DQG WDQQLQV. 7KURXJK D SURFHVV FRQWDLQLQJ PL[WXUHV RI PHWKDQRO, WHUW-
EXW\O PHWK\O HWKHU, DQG ZDWHU, WKHVH PHWDEROLWHV FDQ EH H[WUDFWHG IURP SODQWV. 7KH PHWDEROLWHV
ZHUH DSSOLHG WR 6DFFKDURP\FHV ED\DQXV ZKLFK PRGHOV WKH EHKDYLRU RI 3. GHVWUXFWDQV, DQG WKH
\HDVW FHOO JURZWK LV FDOFXODWHG WR GHWHUPLQH WKH HIILFDF\ RI WKH PHWDEROLWHV. 7KH GDWD FROOHFWHG
GLUHFWO\ LQGLFDWHV WKDW VHFRQGDU\ PHWDEROLWHV IURP DVKZDJDQGKD URRW DLG LQ UHGXFLQJ WKH FHOO
growth in yeast cultures. Using the UV-Vis spectrophotometer, a positive linear relationship
ZDV HVWDEOLVKHG EHWZHHQ DEVRUEDQFH DQG FHOO GHQVLW\, \=13,803,131.76[ + 141,371.40, ZLWK \
UHSUHVHQWLQJ FHOO GHQVLW\ DQG [ UHSUHVHQWLQJ DEVRUEDQFH. 7KH FHOO GHQVLW\ RI WKH \HDVW ZLWK
DVKZDJDQGKD PHWDEROLWHV UHGXFHG E\ 711.11%. )XWXUH UHVHDUFK LV UHFRPPHQGHG WR LQWHJUDWH
metabolites into a non-reactive liquid, allowing the metabolites to be easily applied to bat cave
DQG URRVW VXUIDFHV.

SWXdenW Name(V): *. +LOWRQ

AbVWracW:

254
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
all that apply):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. My display board includes photographs/visual depictions of humans (other than myself or my family):
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TiWle: Using Pyrethrum Extract From Chrysanthemum cinerariifolium As A Natural
,QVHFWLFLGH   

3HVWLFLGHV RQ LQGXVWULDO DQG FRQVXPHU OHYHOV SRVH D SK\VLFDO DQG FKHPLFDO HQYLURQPHQWDO ULVN
WR YHJHWDWLRQ DQG WHUUHVWULDO OLIH. CXUUHQW IRUPV RI DOWHUQDWLYH SHVWLFLGHV DUH ERWK H[WUHPHO\
LQHIILFLHQW DQG H[SHQVLYH. 3\UHWKUXP H[WUDFW IURP CKU\VDQWKHPXP FLQHUDULLIROLXP VHUYHV DV D
SRWHQWLDO FDQGLGDWH DV D VDIH DQG LQH[SHQVLYH DOWHUQDWLYH WR FRPPHUFLDO DQG DOWHUQDWLYH
SHVWLFLGHV, ZKLOH QRW FRPSURPLVLQJ HIIHFWLYHQHVV LQ SHVW HUDGLFDWLRQ. 3\UHWKULQV ZHUH
H[WUDFWHG E\ UHPRYLQJ WKH IORZHUV RI FKU\VDQWKHPXP SODQWV, FUXVKLQJ, DQG VRDNLQJ WKH
IORZHUV LQ D 70% LVRSURS\O DOFRKRO VROXWLRQ. 7KH SURGXFW ZDV WKHQ PL[HG LQWR ZDWHU DQG
DSSOLHG YLD IROLDU VSUD\. 7KLV SURMHFW XWLOL]HG FULFNHWV DV D PRGHO SHVW IRU WHVWLQJ SXUSRVHV,
KRZHYHU RWKHU VWXGLHV KDYH VKRZQ WKH S\UHWKULQV KDYH D VLPLODU HIIHFWLYHQHVV RQ GLIIHUHQW
JDUGHQ SHWV DQG VPDOO LQYHUWHEUDWHV, VXFK DV EHHWOHV. 7KH ILUVW S\UHWKULQ WULDO KDG D PRUWDOLW\
UDWH RI 50%. 6ZLWFKLQJ WR D KLJKHU VSUD\ SRVLWLRQ, WR DOORZ IRU JUHDWHU DUHD FRYHUDJH, UHVXOWHG
LQ D PRUWDOLW\ UDWH RI 100% RYHU DOO WULDOV. 7KUHH FRQWURO WULDOV ZHUH FRQGXFWHG WR WHVW WKH
PRUWDOLW\ RI WKH FULFNHWV ZLWK QR S\UHWKULQ DSSOLFDWLRQ, UHVXOWLQJ LQ D 0% PRUWDOLW\ UDWH. 7KH
WULDOV XVHG YDU\LQJ FRQFHQWUDWLRQV RI DOFRKRO, 0%, 16%, DQG 25% UHVSHFWLYHO\. AOO WULDOV KDG
XQLIRUP FULFNHWV VL]HV, ZLWK DYHUDJH ZHLJKWV UDQJLQJ IURP .39-.46 JUDPV. 7KH SHVWLFLGH SURYHG
LWV DELOLW\ WR PDLQWDLQ WKH HIIHFWLYHQHVV LQ UHODWLRQ WR FKHPLFDO SHVWLFLGHV. 7KLV SHVWLFLGH FDQ EH
made cheaply, with 800 ML costing $14 less then home depot brand pyrethrin spray. Future
UHVHDUFK LQFOXGHV GHWHUPLQLQJ DQ DOWHUQDWLYH H[WUDFWLRQ PHWKRG WR HOLPLQDWH DOFRKRO IURP WKH
SURFHVV HQWLUHO\.

SWXdenW Name(V): A. CDSRGDQQR

AbVWracW:

249
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
all that apply):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. My display board includes photographs/visual depictions of humans (other than myself or my family):
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TiWle: 7KH  (IIHFW RI A]RVSLULOOXP OLSRIHUXP ,QRFXODWLRQ RQ 0LFURELDO AEXQGDQFH DQG 'LYHUVLW\
RI WKH CRUQ 6RLO 0LFURELDO 3RSXODWLRQ DIWHU D 0RGHUDWH-,QWHQVLW\ )LUH

+LJK-LQWHQVLW\ IRUHVW ILUHV FDQ QHJDWLYHO\ DIIHFW WKH VRLO UKL]RVSKHUH E\ GHFUHDVLQJ PLFURELDO
SRSXODWLRQV DQG OLPLWLQJ HFRORJLFDO SURFHVVHV. AIWHU D KLJK-LQWHQVLW\ ILUH, WKH VRLO PLFURELRPH
FDQ WDNH PRQWKV RU \HDUV WR FRPSOHWHO\ UHFRYHU DQG UHVHPEOH SUH-ILUH FRQGLWLRQV. +RZHYHU,
ERWK SODQW JURZWK DQG DQ LQFUHDVH LQ PLFURELDO GLYHUVLW\ FDQ DLG LQ WKH UHFRYHU\ SURFHVV RYHU
WLPH. ,QRFXODWLRQ RI WKH VRLO UKL]RVSKHUH KDV LQGXFHG SRVLWLYH HIIHFWV LQ WKH VRLO PLFURELRPH LQ
VRPH VWXGLHV ZLWK XQEXUQHG VRLO. 6WXGLHV KDYH GHPRQVWUDWHG WKDW A]RVSLULOOXP OLSRIHUXP
LQRFXODWLRQ VLJQLILFDQWO\ LQFUHDVHV FRUQ VRLO QLWURJHQ DQG RVPRWLF SRWHQWLDO RI FRUQ SODQWV LQ
ZDWHU-VWUHVVHG HQYLURQPHQWV. +RZHYHU, ZKHWKHU A]RVSLULOOXP OLSRIHUXP DOVR KDV D SRVLWLYH
HIIHFW RQ WKH VRLO UKL]RVSKHUH GXULQJ ILUH UHFRYHU\ KDV QRW \HW EHHQ VWXGLHG. 7KH JRDO RI WKLV
VWXG\ LV WR H[SORUH WKH SRVVLELOLWLHV RI  A]RVSLULOOXP OLSRIHUXP LQRFXODWLRQ LQ DLGLQJ FRUQ
JURZWK DQG VRLO PLFURELDO UHFRYHU\ DIWHU D PRGHUDWH-LQWHQVLW\ ILUH. 6RLO WDNHQ IURP WKH URRWV RI
corn plants was burned for six hours at temperatures above 800°C. After burning, both the
XQEXUQHG DQG EXUQHG VRLO ZHUH FXOWXUHG. 7KH EXUQHG VRLO KDG QR FXOWXUDEOH EDFWHULD RQ DQ\ RI
WKH 10-4 GLOXWLRQ SODWHV LPPHGLDWHO\ SRVW-ILUH. 7KH SRVW-EXUQ JUHHQKRXVH VWXG\ IRXQG WKDW VRLO
LQRFXODWLRQ ZLWK A. OLSRIHUXP OHG WR DQ LQFUHDVH LQ SODQW JURZWK ZKHQ FRPSDUHG WR XQEXUQHG
VRLO. ,QFUHDVHG SODQW ELRPDVV PD\ SRVLWLYHO\ DIIHFW WKH VRLO PLFURELDO SRSXODWLRQ RYHU WLPH.

SWXdenW Name(V): A. +DP]D

AbVWracW:

227
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
all that apply):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. My display board includes photographs/visual depictions of humans (other than myself or my family):
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TiWle: Implementing Nontoxic Modified Biochar Enhanced Filtration for the Efficient Removal
of Emerging Contaminants in an Aqueous Solution

0DQ\ ZDWHU VRXUFHV FRQWDLQ HPHUJLQJ FRQWDPLQDQWV WKDW FXUUHQWO\ ODFN VXIILFLHQW UHJXODWLRQ
EXW OHDG WR GHELOLWDWLQJ KHDOWK DQG HQYLURQPHQWDO HIIHFWV, \HW FXUUHQW VWDQGDUG ZDWHU WUHDWPHQW
SURFHVVHV FDQQRW UHPRYH PRVW VXFK FRQWDPLQDQWV IURP ZDWHU. 7KLV SURMHFW UHVHDUFKHV WKH
XVDJH RI GRSHG ELRFKDU HQKDQFHG E\ WKH DGGLWLRQ RI PHWDO R[LGH QDQRSDUWLFOHV IRU UHPRYLQJ
VSHFLILF HPHUJLQJ FRQWDPLQDQWV, QDPHO\ SKDUPDFHXWLFDOV, SHVWLFLGHV, PLFURSODVWLFV, DQG RLO,
IURP ZDWHU. BLRPDVV FRQWHQW GHULYHG IURP HLWKHU FRFRQXW VKHOO RU ULFH KXVN, ERWK RI ZKLFK DUH
DEXQGDQW QDWXUDO VFUDS PDWHULDOV, ZDV LQGLYLGXDOO\ S\URO\]HG LQWR ELRFKDU. )XUWKHU, HDFK
ELRFKDU VDPSOH ZDV VHSDUDWHO\ WHVWHG ZLWK WKH HQKDQFHPHQW RI V\QWKHVL]HG )H324 DQG 0Q22
QDQRSDUWLFOHV. :LWK ELRFKDU¶V DGYDQWDJHRXV DEVRUSWLRQ SURSHUWLHV IXUWKHU HQKDQFHG E\ WKH
increased surface area available for sequestration of contaminants through the addition of
PHWDO R[LGH QDQRSDUWLFOHV, LW ZDV H[SHFWHG WKDW DQ HIILFLHQW FRQWDPLQDQW UHPRYDO PHWKRG
would be devised. Pharmaceutical and pesticide removals were measured using liquid
FKURPDWRJUDSK\ PDVV VSHFWURPHWU\ (/C-06), PLFURSODVWLF UHPRYDO ZDV PHDVXUHG XVLQJ
GLJLWDO :L)L OLJKW PLFURVFRS\, DQG RLO UHPRYDO ZDV PHDVXUHG XVLQJ OLJKW VSHFWURPHWU\.
CRFRQXW VKHOO ELRFKDU HQKDQFHG E\ WKH DGGLWLRQ RI )H324 QDQRSDUWLFOHV ZDV WKH PRVW HIIHFWLYH
GHVLJQ WHVWHG, UHPRYLQJ 65.69% RI DFHWDPLQRSKHQ DQG 50.09% RI LEXSURIHQ
(SKDUPDFHXWLFDOV), 61.05% RI JO\SKRVDWH (SHVWLFLGH), 56.26 % RI 3(7( PLFURSODVWLFV, DQG
DSSUR[LPDWHO\ 71.83% RI JDVROLQH RLO. 7KLV GHPRQVWUDWHV FRQVLGHUDEO\ HIILFLHQW UHPRYDO
WKURXJK WKLV LQH[SHQVLYH, HQYLURQPHQWDOO\-IULHQGO\, HDVLO\-LPSOHPHQWDEOH, DQG VXVWDLQDEOH
PHWKRG. A SURWRW\SH RI D VWDQGDUG ILOWHU ZLWK FRPSDUWPHQWV IRU VDQG DQG ELRFKDU ILOWUDWLRQ ZDV
GHYHORSHG XVLQJ 3' PRGHOLQJ VRIWZDUH DQG ZLOO EH IXUWKHU UHILQHG IRU UHDO-ZRUOG
LPSOHPHQWDWLRQ.

SWXdenW Name(V): 6. 0RKDQUDM

AbVWracW:

248
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
all that apply):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. My display board includes photographs/visual depictions of humans (other than myself or my family):
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TiWle: 7KH CRPSDUDWLYH (IIHFWV RI )XKF ,PPXQRVXSSUHVVDQWV DQG AOORWUDQVSODQWHG BORRG
3ODVPD 7UDQVIXVLRQ RQ AOORWUDQVSODQW AFFHSWDQFH LQ BRWU\OOXV 6FKORVVHUL

When a patient requires any type of transplant, many factors determine whether the patient’s
body accepts the new tissue. Individuals requiring transplants are often immunocompromised
DQG RIWHQ ORVH SDUWLDO IXQFWLRQ RI YLWDO RUJDQ V\VWHPV, PDNLQJ WKH VSHHG DQG FRPSOHWHQHVV RI
WKH DFFHSWDQFH RI QHZ WLVVXHV YLWDO WR WKH SDWLHQW¶V KHDOWK.

7KLV VWXG\ HVWDEOLVKHG WZR VHSDUDWH FRORQLHV RI B. 6FKORVVHUL, ZLWK SHULSKHUDO DPSXOODH WHVWLQJ
GRQH WR GHWHUPLQH IXKF DOOHOH YDULHW\. 7KH JURZWK FRXQW, R[\JHQ UHVSLUDWLRQ, DQG SHULSKHUDO
DPSXOODH EHKDYLRU RI HDFK FRORQ\ ZDV REVHUYHG. 7KH WZR FRORQLHV ZHUH GLYLGHG DQG
WU\SVLQL]HG, FUHDWLQJ IRXU JURXSV ZKLFK HLWKHU UHFHLYHG LPPXQRVXSSUHVVDQWV, D EORRG SODVPD
WUDQVIXVLRQ IURP WKH RWKHU FRORQ\, WLVVXHV IURP WKH RWKHU FRORQ\, RU WLVVXHV IURP WKH VDPH
FRORQ\. ([WHQW RI DFFHSWDQFH ZDV REVHUYHG EDVHG RQ WKH YLVXDO RFFXUUHQFH RI GDUN UHJLRQV,
LPSO\LQJ VLWHV RI UHMHFWLRQ.

(DFK FRORQ\ RI B. 6FKORVVHUL H[FHSW WKH [HQRJHQHLF VDPSOH KDG VLPLODU JURZWK FRXQWV, R[\JHQ
UHVSLUDWLRQ WUHQGV, DQG SHULSKHUDO DPSXOODH EHKDYLRU EXW KDG GLIIHUHQW IXKF DOOHOHV DV
GHWHUPLQHG WKURXJK 3C5 WHVWLQJ. ([FOXGLQJ WKH DXWRORJRXV JURXS, WKH JURXS JLYHQ D EORRG
SODVPD WUDQVIXVLRQ KDG WKH KLJKHVW DFFHSWDQFH UDWH DQG WKH IDVWHVW JURZWK FRXQW FRPSDUHG WR
WKH LPPXQRVXSSUHVVHG JURXS. 7KH DOORJHQHLF JURXS KDG WKH ORZHVW UHMHFWLRQ UDWH DQG KLJKHVW
JURZWK FRXQW RYHUDOO.

SWXdenW Name(V): 6. CURPELH

AbVWracW:

242
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
all that apply):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. My display board includes photographs/visual depictions of humans (other than myself or my family):
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TiWle: 6HOHFWLRQ RI +LJK-AIILQLW\ VF)YV IRU +357 E\ <HDVW 6XUIDFH 'LVSOD\

CDQFHU LV WKH VHFRQG OHDGLQJ FDXVH RI GHDWK LQ WKH ZRUOG. CRPPRQ WUHDWPHQWV DJDLQVW FDQFHU
LQFOXGH FKHPRWKHUDS\ DQG UDGLDWLRQ, ZKLFK DUH KLJKO\ LQYDVLYH DQG KDYH PDQ\ QHJDWLYH VLGH
HIIHFWV. 3UHYLRXV VWXGLHV KDYH VKRZQ WKH HIIHFWLYHQHVV RI LPPXQRWKHUDS\, DQ XS-DQG-FRPLQJ,
QRQ-LQYDVLYH FDQFHU WUHDWPHQW, WR UHGXFH WXPRU VL]H, NLOO FDQFHU FHOOV, DQG OLPLW VLGH HIIHFWV. ,Q
DGGLWLRQ, VWXGLHV LGHQWLI\ +357, DQ DQWLJHQ H[SUHVVHG RQO\ RQ FDQFHURXV FHOOV, DV D SRWHQWLDO
WDUJHW IRU DQ VF)Y DQWLERG\ LPPXQRWKHUDS\ WUHDWPHQW ZKLFK LV HDVLHU WR JHQHWLFDOO\ HQJLQHHU
DQG WUDYHO WKURXJK WKH EORRGVWUHDP WKDQ D PRQRFORQDO DQWLERG\ WUHDWPHQW. 7KH SXUSRVH RI WKH
FRPSOHWHG H[SHULPHQW ZDV WR VHOHFW VF)YV ZLWK D KLJK-ELQGLQJ DIILQLW\ IRU +357 LQ RUGHU WR
FUHDWH DQ +357 DQWLERG\-PHGLDWHG LPPXQRWKHUDS\ WUHDWPHQW WR LQFLWH DQ LPPXQH UHVSRQVH
DJDLQVW FDQFHU. <HDVW VXUIDFH GLVSOD\ ZDV XVHG WR VHOHFW WKH KLJK-DIILQLW\ VF)Y E\ WUHDWLQJ D
\HDVW OLEUDU\ H[SUHVVLQJ D PXOWLWXGH RI VF)YV ZLWK +357 DQG XVLQJ 0AC DQG )AC VRUWLQJ.
7KH \HDVW FHOOV H[SUHVVLQJ VF)YV ZLWK KLJK-ELQGLQJ DIILQLW\ WR +357 ZHUH VHOHFWHG DQG
DQDO\]HG ZLWK FORQDO VHOHFWLRQ. AIWHU VHOHFWLRQ, DQ DIILQLW\ ELQGLQJ FXUYH ZDV PHDVXUHG IRU
each unique clone to identify an scFv with the highest affinity. Two clones were selected with
VF)YV WKDW KDG D KLJK ELQGLQJ DIILQLW\ WKXV VXSSRUWLQJ WKH K\SRWKHVLV. 7KH H[SHULPHQW ZLOO
FRQWLQXH WR LGHQWLI\ RWKHU FORQHV ZLWK KLJK ELQGLQJ DIILQLW\ LQ RUGHU WR LVRODWH WKH VF)YV DQG
XVH WKHP WR FUHDWH D CA5-7 FHOO WUHDWPHQW.

SWXdenW Name(V): 6. 0HLHU

AbVWracW:

239
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
all that apply):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. My display board includes photographs/visual depictions of humans (other than myself or my family):
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TiWle: Synthesis of Polysaccharide-Encapsulated Hydroxyapatite Nano-composites to Stimulate
3ODQW *URZWK DQG 3URPRWH 3KRVSKRUXV AEVRUSWLRQ

,Q PRGHUQ-GD\ DJULFXOWXUH, H[FHVVLYH XVH RI IHUWLOL]HUV H[DFHUEDWHV PDQ\ HQYLURQPHQWDO LVVXHV
DQG GHFUHDVHV WKH SURGXFWLYLW\ RI SKRVSKRUXV (3) LQWDNH. B\ 2050, JOREDO SKRVSKRUXV XVH LQ
fertilizers will reach 26,000 Gg/year, however low plant absorption rates will lead to increased
UXQRII, FDXVLQJ DFFXPXODWLRQ RI 3 RQ VXUIDFH ZDWHU. 7KLV DFFXPXODWLRQ FDQ OHDG WR LQFUHDVHG
growth of algae and large aquatic plants - contributing to eutrophication. In this research,
ELRGHJUDGDEOH SRO\PHUV QDQR-FRPSRVLWHV ZLWK GLIIHULQJ SRO\VDFFKDULGHV (DP\ORSHFWLQ DQG
VWDUFK) ZHUH IDEULFDWHG WR HQFDSVXODWH K\GUR[\DSDWLWH (CD3(324)2) QDQR-VWUXFWXUHV. 7KH
WLPHO\ UHOHDVH RI K\GUR[\DSDWLWH QDQR-VWUXFWXUHV IURP ZLWKLQ WKH SRO\VDFFKDULGH ELRGHJUDGDEOH
QDQR-FRPSRVLWHV (a2-3 KRXUV IRU IXOO UHOHDVH) HQKDQFHV SODQW JURZWK, SODQW SKRVSKRUXV XSWDNH,
DQG KDV WKH SRWHQWLDO WR UHGXFH WKH QHJDWLYH HQYLURQPHQWDO LPSDFWV WKDW HQVXH. )ROORZLQJ WKHLU
DSSOLFDWLRQ WR VR\EHDQ-VHHGHG VRLO, DQ a8.3% LQFUHDVH LQ SODQW ELRPDVV ZDV REVHUYHG IRU
hydroxyapatite NPs, along with a 22.9% increase for starch nano-composites, and a 25%
LQFUHDVH ZKLOH IRU DP\ORSHFWLQ QDQR-FRPSRVLWHV, IROORZLQJ 2-ZHHNV RI JURZWK. AGGLWLRQDOO\,
VR\EHDQV WKDW ZHUH WUHDWHG ZLWK QDQR-FRPSRVLWHV JUHZ [3 KLJKHU WKDQ WKHLU QDQRSDUWLFOH DQG
XQWUHDWHG FRXQWHUSDUWV. 7R PHDVXUH SKRVSKRUXV XSWDNH, DQ ('6 DQDO\VLV ZDV FRQGXFWHG IRU
HDFK VR\EHDQ WUHDWPHQW, DQG WKH SKRVSKRUXV WR (FRQVWDQW) FDUERQ UDWLR GHWHUPLQHG. :KLOH
untreated control soybeans displayed a 0.13 P/C ratio, the hydroxyapatite soil treatment
displayed a 0.21 P/C ratio, while the amylopectin and starch nano-composite treatments
produced P/C ratios of 0.26 and 0.36, respectively. These respective 2x and 2.8x
LPSURYHPHQWV LQ SKRVSKRUXV-XSWDNH IXUWKHU VXSSRUW REVHUYHG, LQFUHDVHG SODQW JURZWK, DQG
GHPRQVWUDWH WKH SRO\VDFFKDULGH QDQR-FRPSRVLWH¶V SRWHQWLDO SRVLWLYH LPSDFW RQ WKH
HQYLURQPHQW.

SWXdenW Name(V): ,. *HJD

AbVWracW:

268
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
all that apply):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. My display board includes photographs/visual depictions of humans (other than myself or my family):
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TiWle: DaWa mining Whe LmrS proWein on SWaph\lococcXV aXreXV

MRSA, (MeWhicillin-reViVWanW VWaph\lococcXV aXreXV) iV a paWhogenic bacWeria WhaW haV caXVed
conViderable problemV in Whe medical field becaXVe of iWV abiliW\ Wo become anWibioWic-reViVWanW
quickly. LmrS is an efflux pump on MRSA that gives it resistance to many antibiotics.
BecaXVe of WhiV, Whe projecW foXnd oXW hoZ effecWiYe LmrS iV aW giYing anWibioWic reViVWance.
The projecW aYeraged indiYidXal anWibioWicV in WrialV foXnd in arWicleV and foXnd WhaW Whe
reViVWance WhaW LmrS giYeV iV VignificanWl\ differenW. Some of Whe anWibioWicV VXch aV
Kanamycin, and Linezolid had lower resistance, while other antibiotics like Gatifloxacin,
Er\Whrom\cin, and O[\WeWrac\cline had higher anWibioWic reViVWance Whan ZhaW ZaV preYioXVl\
knoZn.

 The projecW alVo Wried Wo find if LmrS giYeV reViVWance Wo cerWain claVVeV more Whan oWherV, Whe
projecW foXnd MICV (minimXm inhibiWor\ concenWraWion) of each of Whe anWibioWicV WhroXgh
differenW arWicleV in a claVV and looked aW VWXdieV Wo Vee if WhoVe MICV Zere high enoXgh Wo giYe
reViVWance. ClaVV reViVWance iV foXnd b\ finding if Whe majoriW\ of Whe anWibioWicV Zere reViVWanW
or noW. We foXnd WhaW LmrS gaYe loWV of reViVWance Wo beWa-lacWamV bXW oWherZiVe ZaV noW
claVV-Vpecific.

The Whird parW of Whe VWXd\ ZaV Wo find oXW if Where ZaV an\ correlaWion beWZeen MRSA¶V high
reViVWanceV and Whe reViVWanceV LmrS gaYe. The projecW foXnd WhroXgh oWher arWicleV and
comparing daWa WhaW man\ of Whe anWibioWicV WhaW LmrS giYeV reViVWance Wo MRSA Zere
frequently resistant to them.

SWXdenW Name(V): T. SaXnderV

AbVWracW:

237
Word CoXnW

1. AV a parW of WhiV reVearch projecW, Whe VWXdenW direcWl\ handled, manipXlaWed, or inWeracWed ZiWh (check
all that apply):
                                   hXman VXbjecWV                  poWenWiall\ ha]ardoXV biological agenWV
                                   YerWebraWe animalV             conWrolled VXbVWanceV

2. SWXdenW independenWl\ performed all procedXreV aV oXWlined in WhiV abVWracW.
3. ThiV projecW ZaV condXcWed aW a RegiVWered ReVearch InVWiWXWion.
4. IV WhiV projecW a conWinXaWion?
5. My display board includes photographs/visual depictions of humans (other than myself or my family):
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TiWle: he Dark Side of Dancing: Are Ballet Dancers More at Risk for Eating Disorders and
Negative Self Image?”

BDOOHW KDV EHHQ DQ LQFUHGLEOH IRUFH LQ DUW DQG HQWHUWDLQPHQW VLQFH LWV FUHDWLRQ, EULQJLQJ MR\ WR
LWV DXGLHQFHV DQG GDQFHUV DOLNH. 7KH LQGXVWU\, KRZHYHU, KDV EHHQ LQIDPRXV IRU LWV VNLQQ\
GDQFHUV ZKR ORRN LPSRVVLEO\ VPDOO DQG IRU WKH ODFN RI GDQFHUV ZLWK GLYHUVH ERG\ VKDSHV.
While ballet dancing requires a certain strength and build inherently to succeed, many
SURIHVVLRQDOV VXFK DV 0LVW\ CRSHODQG, KDYH VSRNHQ XS DERXW KRZ GLUHFWRUV WROG KHU WR ORVH
weight to fit a company image. This problem brings up a question, are all ballet dancers more
DW ULVN WKDQ WKH DYHUDJH SHUVRQ IRU QHJDWLYH VHOI-LPDJH DQG HDWLQJ GLVRUGHUV? ,Q WKLV
H[SHULPHQW D JURXS RI \RXQJ EDOOHULQDV ZHUH JLYHQ D VXUYH\. 7KHLU DQVZHUV ZHUH FRPSDUHG
ZLWK D JURXS RI \RXQJ DWKOHWHV RI WKH VDPH DJH DQG JHQGHU ZKR ZHUH JLYHQ WKH VDPH VXUYH\.
7KH UHVXOWV RI WKLV H[SHULPHQW VKRZHG D OLNHO\ FRUUHODWLRQ EHWZHHQ EDOOHW DQG QHJDWLYH VHOI-
LPDJH. 7KH DYHUDJHV RI WKH H[SHULPHQWDO JURXS ZHUH KLJKHU WKDQ WKH FRQWURO JURXS LQ HYHU\
single question. This demonstrates a potential connection between the dancers and eating
GLVRUGHUV WKDW FDQ EH SURYHQ ZLWK D ODUJHU WHVW JURXS DQG IXUWKHU UHVHDUFK. 2QFH WKLV KDV EHHQ
LGHQWLILHG DV DQ LVVXH, D VROXWLRQ FDQ EH GHYHORSHG, PDNLQJ PRUH UHVHDUFK RQ WKLV WRSLF
QHFHVVDU\ IRU WKH PHQWDO KHDOWK RI WKH QH[W JHQHUDWLRQ RI EDOOHULQDV.

SWXdenW Name(V): (. BODLU

AbVWracW:

221
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
all that apply):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. My display board includes photographs/visual depictions of humans (other than myself or my family):
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TiWle: Using SiO2 to Reduce the Amount of Microplastics Dissolved into Oceans.

0LFURSODVWLFV DUH D IRUP RI VPDOO SODVWLF SDUWLFOHV WKDW PRVWO\ FRPH IURP WKH GLVVROXWLRQ RI
ODUJH SODVWLF REMHFWV. 7KLV FDQ EH DQ\WKLQJ IURP FDU SDUWV WR ZDWHU ERWWOHV. ([WHQGHG FRQWDFW
ZLWK ZDWHU FDXVHV WKHVH PDWHULDOV WR EUHDN GRZQ LQWR VPDOOHU DQG PRUH LOOXVLYH SDUWLFOHV,
FDOOHG PLFURSODVWLFV. 7KH\ DUH H[WUHPHO\ KDUG WR ILOWHU RXW RI WKH ZDWHU DQG FDQ FDXVH D ZLGH
array of health problems to aquatic animal populations. These problems often make their way
XS WKH IRRG FKDLQ LQWR KXPDQV WKURXJK RXU H[WHQVLYH FRQVXPSWLRQ RI VHDIRRG, HVSHFLDOO\ ODUJH
SUHGDWRU\ ILVK OLNH WXQD. 7KH SXUSRVH RI P\ SURMHFW ZDV WR H[SDQG RQ P\ SUHYLRXV UHVHDUFK RI
6L22 FRDWLQJV. 7KH ILUVW H[SHULPHQW FRQILUPHG WKDW WKH VSUD\ GLG ZRUN WR VORZ WKH GLVVROXWLRQ
RI PLFURSODVWLFV LQWR WKH RFHDQV 7KLV H[SHULPHQW ZDV GHVLJQHG WR VSHFLILFDOO\ VLPXODWH UHDO
ZRUOG HQYLURQPHQWV WR WHVW WKH HIIHFWV RI RXWVLGH IDFWRUV RQ WKH VSUD\. , SODFHG D WRWDO RI 10
water bottles in a variety of situations to mimic: tides, heat and sunlight respectively,
PHDVXULQJ WKH 330 RI WKH ZDWHU HDFK ZHHN IRU D PRQWK. 7KHVH WHVWV KDYH UHYHDOHG SRVLWLYH
results; the coating works well as the untreated water bottle consistently released more
SDUWLFOHV WKDQ HDFK WUHDWHG ERWWOH. , SODQ WR FRQWLQXH WHVWLQJ DQG UHILQLQJ WKH 6L22 VSUD\ LQ UHDO
ZRUOG HQYLURQPHQWV, KRSLQJ WR FUHDWH DQ DSSOLFDEOH VROXWLRQ WR WKH HSLGHPLF RI PLFURSODVWLFV
FXUUHQWO\ ILOOLQJ RXU RFHDQV.

SWXdenW Name(V): /. 6RXWKDP, /. 0 6RXWKDP

AbVWracW:

229
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
all that apply):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. My display board includes photographs/visual depictions of humans (other than myself or my family):
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TiWle: Reprogramming senescent cells by inhibiting pro-inflammatory TNF/Edn1 pathway as a
SRWeQWiaO WUeaWPeQW Rf age-UeOaWed diVeaVeV

BiRORgicaO agiQg, chaUacWeUi]ed b\ Whe ORVV Rf ceOOXOaU VWabiOiW\ aQd UegeQeUaWiYe caSaciW\, had
beeQ beOieYed WR be aQ iUUeYeUVibOe SURceVV. HRZeYeU, ePeUgiQg eYideQce VXggeVWV WhaW
eSigeQeWic iQWeUYeQWiRQ Rf agiQg Pa\ be a SURVSecWiYe aYeQXe fRU UeYeUViQg PXOWiSOe age-
related diseases. For instance, transcription factors Oct4, Sox2, Klf4, and c-MYC (OSKM)
ZeUe ideQWified aV cUiWicaO UeSURgUaPPiQg facWRUV WhaW geQeUaWe iQdXced SOXUiSRWeQW VWeP ceOOV
(iPSCV). TheiU RYeUe[SUeVViRQ caQ aOVR SaUWiaOO\ UeYeUVe PXOWiSOe age-UeOaWed SheQRW\SeV aQd
extend animal lifespan. However, using iPSC OSKM reprogramming factors to treat age-
related diseases has a major caveat since OSKM were not discovered based on the gene
e[SUeVViRQ SURfiOe cRPSaUiVRQ beWZeeQ VeQeVceQW aQd \RXQg ceOOV.

This project aims to identify candidate age reprogramming genes as alternatives to OSKM
WhURXgh diUecWO\ cRPSaUiQg VeQeVceQW aQd \RXQg ceOOV (ZiWh geQe e[SUeVViRQ daWa fURP hXPaQ
bRQe PaUURZ-deUiYed VWURPaO ceOOV, PRXVe UeWiQaO gaQgOiRQ ceOOV, aQd PRXVe fibURbOaVWV).
SXUSUiViQgO\, QR cRPPRQ age UeSURgUaPPiQg geQe ZaV fRXQd, iQdicaWiQg WhaW agiQg Pa\
occur through different mechanisms among varying cell types. Nevertheless, network
eQUichPeQW Rf diffeUeQWiaOO\ e[SUeVVed geQeV highOighWed iQfOaPPaWiRQ aV a cUXciaO facWRU iQ
agiQg. OSSRViQg cRQcOXViRQV fURP each aQaO\ViV VXggeVWed WhaW Whe iQWUicaWe iQWeUacWiRQV
beWZeeQ SUR-iQfOaPPaWRU\ aQd aQWi-iQfOaPPaWRU\ geQeV iQ diffeUeQW ceOO W\SeV eVWabOiVh
diVWiQcW c\WRNiQe SURfiOeV WhaW affecW agiQg diffeUeQWO\. EdQ1, a VecUeWed SUR-iQfOaPPaWRU\
SURWeiQ, ZaV ideQWified fURP Whe QeWZRUN aV a Ne\ SUR-agiQg geQe. The dRZQUegXOaWiRQ Rf EdQ1
WhURXgh UeceSWRU aQWagRQiVWV, chePicaO iQhibiWRUV, RU eSigeQeWic aOWeUaWiRQV Pa\ be SRWeQWiaO
aSSURacheV fRU iPSURYiQg age UeSURgUaPPiQg.

SWXdenW Name(V): S. CXi

AbVWracW:

249
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURMecW, Whe VWXdeQW diUecWO\ haQdOed, PaQiSXOaWed, RU iQWeUacWed ZiWh (checN
all that apply):
                                   hXPaQ VXbMecWV                  SRWeQWiaOO\ ha]aUdRXV biRORgicaO ageQWV
                                   YeUWebUaWe aQiPaOV             cRQWUROOed VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWO\ SeUfRUPed aOO SURcedXUeV aV RXWOiQed iQ WhiV abVWUacW.
3. ThiV SURMecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. IV WhiV SURMecW a cRQWiQXaWiRQ?
5. My display board includes photographs/visual depictions of humans (other than myself or my family):
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TiWle:

CRXOG D 6PDOO 6FDOH +\GURSRQLFV EH WKH 6ROXWLRQ WR D 6XVWDLQDEOH )RRG 6\VWHP IRU D +LJK
6FKRRO?

AEVWUDFW

B\ 2050, WKH IRRG LQGXVWU\ ZLOO QHHG WR LQFUHDVH SURGXFWLRQ E\ 70% WR PHHW WKH GHPDQGV RI DQ
LQFUHDVLQJ KXPDQ SRSXODWLRQ DQG DVVRFLDWHG ULVHV LQ PHDW DQG GDLU\ FRQVXPSWLRQ DQG ELRIXHO
XVH. )RRG VHFXULW\ KDV DOUHDG\ GHFUHDVHG ZLWK 870 PLOOLRQ PDOQRXULVKHG SHRSOH JOREDOO\
(*OREDO AJULFXOWXUH 7RZDUGV 2050, 2009). 7KLV WUHQG KLJKOLJKWV WKDW ZLWK FXUUHQW PHWKRGV, RXU
earth can not generate the yield of food that is required now or projected for the future. It is
WKHUHIRUH QHFHVVDU\ WR GHYHORS QHZ VROXWLRQV WR DVVLVW WKH DJULFXOWXUDO V\VWHP LQ FUHDWLQJ \LHOGV
RI FURSV WR IHHG WKH SURMHFWHG SRSXODWLRQV LQ D VXVWDLQDEOH ZD\. +\GURSRQLFV LV RQH RI WKH
WHFKQRORJLFDO VROXWLRQV WKDW KDYH EHHQ FUHDWHG LQ DWWHPSWV WR FUHDWH D PRUH VXVWDLQDEOH IRRG
V\VWHP IRU RXU ZRUOG. 'XH WR LWV SRWHQWLDO LQ VROXWLRQV IRU WKH FOLPDWH FULVLV, VFLHQWLVWV KDYH
researched and examined how to make hydroponics the next type of lucrative farming (Junge
HW DO., 2017). 7KLV SURMHFW ZLOO FRQWLQXH WKLV UHVHDUFK RQ D VPDOOHU VFDOH LQ D KLJK VFKRRO
VFLHQFH ODE, FRPSDULQJ DJULFXOWXUDOO\ DQG K\GURSRQLFDOO\ JURZQ SODQWV WR H[DPLQH ZKHWKHU
K\GURSRQLFV FDQ EH D SRWHQWLDO VROXWLRQ IRU WKH KLJK VFKRROV' QHHG IRU D PRUH VXVWDLQDEOH DQG
ODUJHU FURS \LHOG.

SWXdenW Name(V): ,. BUDKPVW

AbVWracW:

197
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
all that apply):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. My display board includes photographs/visual depictions of humans (other than myself or my family):
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TiWle: 0RGHOLQJ 3UHGDWRU-3UH\ 5HODWLRQVKLSV RI BULQH 6KULPS DQG ,QYDVLYH :DWHUERDWPHQ WR
2SWLPL]H (FRORJLFDO 6WDELOLW\

5HFHQW VWXGLHV KDYH LQGLFDWHG WKH SUDFWLFDOLW\ RI FUHDWLQJ DUWLILFLDO KDELWDWV WR PDLQWDLQ WKH
biological variability of aquatic life, increase the population of endangered species, and
VLPXODWH ZLOG HQYLURQPHQWV WR GHYHORS RSWLPDO KDELWDWV IRU ELRGLYHUVLW\. AUWLILFLDO KDELWDWV,
despite the significant impact they may have on preserving aquatic biodiversity, are
LQHIILFLHQW. 7KH IROORZLQJ H[SHULPHQW DWWHPSWV WR UHPHG\ VXFK IDXOWV WKURXJK WKH XVH RI
SK\VLFDO H[SHULPHQWDWLRQ DQG D S\WKRQ DOJRULWKP WR SUHGLFW WKH OHYHOV RI ELRGLYHUVLW\ LQ D
particular environment. The virtual environment visualizes the optimal conditions required to
PDLQWDLQ D VWDEOH SUHGDWRU-SUH\ UHODWLRQVKLS, KHOSLQJ UHVHDUFKHUV WR XQGHUVWDQG WKH EDVLV IRU DOO
HFRORJLFDO SUREOHPV DQG WKH OHDGLQJ FRPSRQHQW RI H[WLQFWLRQ. 7KH UHVXOWV IURP ODE
H[SHULPHQWDWLRQ DQG WKH SUHGLFWLRQV PDGH E\ WKH YLUWXDO HQYLURQPHQW FRQFOXGH WKDW D
CRUL[LGDH-AUWHPLD V\VWHP LQ 40 SSW ZDV RSWLPDO IRU PDLQWDLQLQJ D VWDEOH SUHGDWRU-SUH\
UHODWLRQVKLS. (QYLURQPHQWV ZLWK D VDOLQLW\ RI 30 SSW H[SHGLWH WKH SUHGDWLRQ UDWHV RI CRUL[LGDH
EXW GR QRW DOORZ IRU WKH FRQVLVWHQW JURZWK RI AUWHPLD, FDXVLQJ WKH EULQH VKULPS SRSXODWLRQ WR
FUDVK. 2Q WKH RWKHU KDQG, HQYLURQPHQWV ZLWK D VDOLQLW\ RI 50 SSW KLQGHUHG FDSWXUH UDWHV ZKLOH
HQKDQFLQJ EULQH VKULPS UHSURGXFWLRQ, FDXVLQJ DQ AUWHPLD RYHUSRSXODWLRQ. 6XFK YDOXHV ZHUH
JUDSKLFDOO\ DQDO\]HG WR VSHFLI\ DQ RSWLPDO VDOLQLW\ FRQGLWLRQ LQ ZKLFK WKH VLPSOH SUHGDWRU-
prey system was optimized, showing that modeling aquatic ecological systems using a virtual
HQYLURQPHQW LV SODXVLEOH DQG SURPLVLQJ.

SWXdenW Name(V): 6. CKR

AbVWracW:

226
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
all that apply):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. My display board includes photographs/visual depictions of humans (other than myself or my family):

[
[

[
[

<HV No
<HV No

<HV No

<HV No

Technical DiVciplineV SelecWed b\ Whe SWXdenW
(LiVWed in order of releYance Wo Whe projecW) CBI2  EM  C6

ProjecW
NXmber
3018

CSEF Official AbVWracW and CerWificaWion Fair CaWegor\

LS



TiWle: 7KH 3UREDELOLW\ RI D 6KDUN AWWDFN AFURVV WKH (DVW CRDVW DQG WKH (IIHFW RI WKH 0RRQ
3KDVHV RQ 6KDUN AWWDFNV

7KLV VWXG\ IRFXVHV RQ ZKHUH D VKDUN DWWDFN LV PRVW SUREDEOH WR RFFXU RQ WKH HDVW FRDVW, DQG
WKHQ KRZ WKH GLIIHUHQW SKDVHV RI WKH PRRQ FRXOG LPSDFW WKDW SUREDELOLW\. ,W ZDV K\SRWKHVL]HG
WKDW D VKDUN DWWDFN ZDV PRUH OLNHO\ WR KDSSHQ LQ D ODUJHU VWDWH ZLWK D ZDUPHU \HDU-URXQG
FOLPDWH DQG WKDW DQ DWWDFN ZDV PRUH SUREDEOH XQGHU D PRRQ SKDVH ZLWK KLJKHU LOOXPLQDWLRQ.
Focusing on the east coast of the US, the number of usable beach days and amount of
FRDVWOLQH SHU VWDWH ZHUH UHFRUGHG, DV ZHOO DV WKH QXPEHU RI VKDUN DWWDFNV DQG SLQJV RII HDFK
VWDWH XVLQJ WKH GDWDEDVHV 2FHDUFK DQG WKH ,QWHUQDWLRQDO 6KDUN AWWDFN )LOH. 'DWD ZDV FRQYHUWHG
LQWR FRPSDUDEOH XQLWV DQG WKH UHVXOWV VKRZHG WKDW WKH VWDWHV WKDW KDG PRUH XVDEOH EHDFK GD\V
DQG KDG PRUH PLOHV RI FRDVWOLQH ZHUH PRUH OLNHO\ WR KDYH D VKDUN DWWDFN RFFXU LQ WKH ZDWHUV RII
WKHLU FRDVW, WKH PRVW EHLQJ RII )ORULGD. 7KH DWWDFN SUREDELOLW\ IURP )ORULGD ZDV WKHQ FRPSDUHG
WR WKH VSHFLILF SKDVH RI WKH PRRQ WKDW RFFXUUHG RQ HDFK GDWH RI DQ DWWDFN XVLQJ D PRRQ SKDVH
DQG LOOXPLQDWLRQ WUDFNHU DQG WKH DOUHDG\ FDOFXODWHG SUREDELOLW\. +RZHYHU, WKH UHVXOWV \LHOGHG
QR SDWWHUQ, QRW VKRZLQJ HQRXJK FRUUHODWLRQ EHWZHHQ WKH DWWDFNV DQG WKH PRRQ SKDVH. 7KLV LV
LPSRUWDQW LQIRUPDWLRQ WR NQRZ EHFDXVH WKH KXPDQ SRSXODWLRQ PDNHV D YHU\ ODUJH LPSDFW RQ
WKH HQYLURQPHQW DQG LW LV HVVHQWLDO WR NQRZ ZKHUH SHRSOH DUH PRVW OLNHO\ WR LQWHUDFW ZLWK
RUJDQLVPV.

SWXdenW Name(V): 5. 5LHEOLQJ

AbVWracW:

241
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
all that apply):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. My display board includes photographs/visual depictions of humans (other than myself or my family):
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TiWle: 0DFKLQH /HDUQLQJ AQDO\VLV RI ((* 6LJQDOV WR 3UHGLFW :RUNLQJ 0HPRU\ 3HUIRUPDQFH LQ
+HDOWK\ DQG 6FKL]RSKUHQLF AGXOWV

6FKL]RSKUHQLD LV D VHULRXV PHQWDO LOOQHVV WKDW DIIHFWV 1% RI WKH SRSXODWLRQ ZRUOGZLGH. 2XU DLP
is to use convolutional neural networks (CNNs), classification methods, to predict whether or
QRW DQ LQGLYLGXDO LV GLDJQRVHG ZLWK VFKL]RSKUHQLD. 7R DFFRPSOLVK WKLV, ZH XVHG DQ ((*
GDWDVHW SUHYLRXVO\ XVHG WR FODVVLI\ ZRUNLQJ PHPRU\ SHUIRUPDQFH RQ WKH 6WHUQEHUJ :RUNLQJ
0HPRU\ 7DVN (6:0). ((* LV XVHG WR PHDVXUH YROWDJH FKDQJHV LQ WKH EUDLQ, DQG WKH 6:0 LV
a well-known behavioral experiment that studies the 4 phases of the working memory:
EDVHOLQH, HQFRGLQJ, UHWHQWLRQ, DQG UHWULHYDO. 7ULDOV RI DQ\ZKHUH IURP 4-8 OHWWHUV DUH SUHVHQWHG
WR WKH SDUWLFLSDQW, LQ VHULHV, DIWHU ZKLFK WKH\ DUH DVNHG WR UHVSRQG ZKHWKHU RU QRW D SUREHG
letter was contained in that trial set. We generated single-trial time-frequency spectrograms
from the frontal and occipital channels of the EEG recording. We then created a CNN with
FRQYROXWLRQ DQG PD[ SRROLQJ OD\HUV IROORZHG E\ GHQVH DFWLYDWLRQ OD\HUV IRU FODVVLILFDWLRQ.
7KLV PRGHO ZDV WUDLQHG DQG WHVWHG XVLQJ WKH VSHFWURJUDPV IURP WKH EDVHOLQH SKDVH RI WKH
SWM. CNNs are useful in this context because they take into account spatiotemporal
LQIRUPDWLRQ RI WKH LPDJHV.  7KH PRGHO ZDV DEOH WR SUHGLFW VFKL]RSKUHQLD ZLWK DW OHDVW 73%
DFFXUDF\ EDVHG RQ WKH LPDJHV JHQHUDWHG IURP WKH EDVHOLQH LQWHUYDO DORQH. 7KLV VKRZV WKDW
CNNs, when used on EEG time-frequency data, have the potential to reliably classify clinical
VWDWXV.

SWXdenW Name(V): N. Kalangi

AbVWracW:

230
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
all that apply):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. My display board includes photographs/visual depictions of humans (other than myself or my family):
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TiWle: Creating and Testing a Frequency-Emitting Program to Bolster the Efficacy of Mosquito
Traps and Enhance Mosquito Surveillance and Control Efforts

Mosquitoes are some of the deadliest animals in the world, acting as the primary vectors for
diseases such as malaria or the West Nile virus. While it is known that mosquitoes are
attracted to specific frequencies for mating purposes, existing traps are often hundreds of
GROODUV, UHO\ RQ DWWUDFWDQWV VXFK DV FDUERQ GLR[LGH, DQG ODFN DFRXVWLF IHDWXUHV. 7KHUHIRUH, WKH
purpose of this project was to help counteract the spread of mosquito-borne diseases by
improving existing methods of mosquito surveillance by developing a passive, cheap
mosquito trap that utilizes mosquito mating frequencies. First, a Java program was created to
play sound at a certain frequency. Next, a funnel trap containing a speaker was placed into a
FXELF IHHW FRQWDLQHU. AIWHU WKH VSHDNHU EHJDQ SOD\LQJ DW 400 +], IHPDOH DQG PDOH AHGHV
aegypti mosquitoes were released into the container. 30 minutes afterward, the mosquitoes
were immobilized in the fridge before the number of captured mosquitoes was recorded. This
ZDV UHSHDWHG DW 500 +] DQG 600 +] EHIRUH DGGLWLRQDO WULDOV ZHUH FRQGXFWHG DW 425 +], 450 +],
475 Hz, 485 Hz, and 700 Hz with virgin males or females to find the optimal frequency.
Overall, the passive trap successfully captured mosquitoes; however, male mosquitoes were
far more attracted to frequencies than females, with 475 Hz being the most effective. The $22
SDVVLYH WUDS FDQ SURYLGH DQ DIIRUGDEOH DOWHUQDWLYH WR LQDFFHVVLEOH VWDQGDUG WUDSV LQ UXUDO DUHDV
plagued by mosquito-borne diseases. Extensions of this project may include testing the trap
with other mosquito species.

SWXdenW Name(V): '. /LX

AbVWracW:

251
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
all that apply):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. My display board includes photographs/visual depictions of humans (other than myself or my family):
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TiWle: Developing and Testing a Novel Acne Reducing Spray for Face Masks and Accessories

AFQH YXOJDULV LV D VNLQ FRQGLWLRQ FKDUDFWHUL]HG E\ OHVLRQV RI GLIIHULQJ W\SHV DQG GLVWULEXWLRQV
across the face, chest, and shoulders. It impacts a patient’s quality of life, including self-
HVWHHP DQG SV\FKRORJLFDO GHYHORSPHQW. AFQH LV D GLVRUGHU RI IROOLFXODU RFFOXVLRQ, PHFKDQLFDO
VWUHVV, DQG PLFURELRPH G\VELRVLV, DOO RI ZKLFK DUH DIIHFWHG E\ PDVN ZHDU. 7KH SXUSRVH RI WKLV
UHVHDUFK ZDV WR UHGXFH WKH DFQH FDXVHG E\ IDFH PDVNV (PDVNQH). A SURSRVHG DFQH WUHDWPHQW
IRU PDVNV LQ WKH IRUP RI VSUD\ ZDV FUHDWHG XVLQJ OHPRQJUDVV RLO (2% FRQFHQWUDWLRQ), VDOLF\OLF
DFLG (0.0006% FRQFHQWUDWLRQ), DQG ZDWHU. 7KH FRPPHUFLDO SURGXFW 6NLQ6PDUW AQWLPLFURELDO
was also tested, and the control was an untreated mask. Each mixture was applied equally to
PDVN SLHFHV. 7KH ILUVW WHVWLQJ PHWKRG IRFXVHG RQ WKH DQWLPLFURELDO DELOLW\ RI WKH PL[WXUH.
CXWLEDFWHULXP DFQHV ZDV FROOHFWHG IURP WKH H[SHULPHQWHU¶V IDFH DQG JURZQ LQ DJDU GLVKHV.
0DVNV ZHUH DSSOLHG, DQG DIWHU WKUHH GD\V, LPDJHV ZHUH WDNHQ RI WKH GLVKHV. 3URSHU VDIHW\
equipment was used. The next testing method viewed the ability to prevent follicular
RFFOXVLRQ. 6WRPDWD RI D KRXVHSODQW ZHUH YLHZHG XQGHU D PLFURVFRSH. (DFK H[SHULPHQWDO JURXS
ZDV DSSOLHG WR WKH OHDI, DQG DIWHU GD\V RI DSSOLFDWLRQ WKH VWRPDWD ZHUH YLHZHG IRU GLIIHUHQFH LQ
VL]H. 7KLV WHVW ZDV XVHG WR K\SRWKHVL]H WKH HIIHFWV RI WKH WUHDWPHQW RQ VNLQ SRUHV. 0DQ\ SHRSOH
ZHDU IDFH PDVNV, KDWV, RU JRJJOHV WKDW FDQ FDXVH VNLQ LUULWDWLRQ RQ WKH IDFH VXFK DV DFQH, DQG
UHVHDUFK LQWR SUHYHQWLQJ WKLV FRQGLWLRQ VKRXOG FRQWLQXH. 7KLV GHYHORSPHQW FRXOG UHGXFH IDFLDO
DFQH IRU SHRSOH ZRUOGZLGH.

SWXdenW Name(V): ). CDYDOODUR

AbVWracW:

249
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
all that apply):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. My display board includes photographs/visual depictions of humans (other than myself or my family):
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TiWle: 5HVHDUFK RQ (\H 0RYHPHQW 5HFRJQLWLRQ RI (DUO\ CKLOGKRRG AXWLVP 6SHFWUXP 'LVRUGHU
Based on Hybrid Timing Neural Network

7KLV HVVD\ SUHVHQWV D QHZ PHWKRG RI AXWLVP 6SHFWUXP 'LVRUGHU(A6') WHVWLQJ ZLWK WZR
advantages. It is designed to solve two problems that clinical diagnose currently have:
VXEMHFWLYLW\ DQG WLPH-FRQVXPLQJ. 7KH UHVXOWV ZHUH QHYHU EDVHG RQ REVHUYDWLRQ DQG DQVZHULQJ
questions, instead statistical data will be collected to analyse. Moreover, after collecting datas,
WKH UHVXOWV FDQ EH \LHOGHG ZLWKLQ D IHZ VHFRQGV, ZKLFK LV ZD\ OHVV WKDQ WKH WUDGLWLRQDO ZD\V
WKDW PLJKW WDNH \HDUV.

SWXdenW Name(V): /. 'RQJ

AbVWracW:

74
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
all that apply):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. My display board includes photographs/visual depictions of humans (other than myself or my family):
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TiWle: 3DWKRLG - ,PPXQH 6\VWHP *DPH

3DWKRLG LV DQ HGXFDWLRQDO JDPH WKDW DOORZV WKH SOD\HU WR OHDUQ DERXW WKH KXPDQ LPPXQH
V\VWHP WKURXJK WKH H\HV RI D SDWKRJHQ. 7KLV OHQV SURYLGHV D QRQ-WUDGLWLRQDO ORRN DW KRZ WKH
SDUWV RI WKH LPPXQH V\VWHP IXQFWLRQ. CRYHULQJ D ZLGH YDULHW\ RI LPPXQH V\VWHP SDUWV, IURP
WKH VNLQ WR B FHOOV. 'HVLJQHG IRU FODVVURRP XVDJH, WKLV JDPH LV LGHDO IRU HGXFDWLRQ LQ D ELRORJ\
FODVV RQ WKH KXPDQ LPPXQH V\VWHP.

SWXdenW Name(V): (. <DQJ

AbVWracW:

71
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
all that apply):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. My display board includes photographs/visual depictions of humans (other than myself or my family):
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TiWle: Rapid, Visual Detection of Benadryl Cocktails via Competitive, Amine-Responsive
)OXRURSKRUHV

'LSKHQK\GUDPLQH ('3+) LV WKH QHZHVW QDUFRWLF XVHG LQ GUXJ-IDFLOLWDWHG VH[XDO DVVDXOW. 7KH
amine is easily accessible in OTC cold-treatments, and now used to create a “Benadryl-
FRFNWDLO,´ VLPSO\ E\ VOLSSLQJ a250�J/PO '3+ LQWR D EHYHUDJH. 7KHUH LV D FOHDU QHHG IRU D
VLPSOH, UDSLG, UHDO-WLPH GLDJQRVWLF WR GHWHFW D '3+-FRFNWDLO LQ W\SLFDO ORXQJH VHWWLQJ. 7KLV
UHVHDUFK KDV FUHDWHG D '3+-LQ-EHYHUDJH GHWHFWLRQ FDUG, EDVHG RQ '3+-LQLWLDWHG FRPSHWLWLRQ
within a dual-fluorescent dye system. To begin, a 1:1 (m/m) Fluorescein-isothiocyanate
>),7C@:CHOOXORVH DFHWDWH-SURWRSRUSK\ULQ-,; >CA-33,;@ ZDV FUHDWHG LQ HWKDQRO (0.7J HDFK LQ
10PO), DQG FKDUDFWHUL]HG IRU HDFK G\H¶V HPLVVLRQ PD[LPD (540QP-JUHHQ DQG 630QP-UHG,
UHVSHFWLYHO\).  25�O RI WKLV 1:1 G\H VROXWLRQ LV GHSRVLWHG RQWR D FHOOXORVH ILOWHU SDSHU, ZLWK
SODVWLF-FDUG EDFNLQJ, ZKHUH LW GULHV WR WKH UHG CA-33,; FRORU. AV WKH QHZO\-IRUPHG '3+-
6HQVRU, ZKHQ a2 GURSV RI XQWDLQWHG EHYHUDJH LV DGGHG, SDSHU-IULHQGO\ CA-33,; UHPDLQV
adhered to the filter paper, while free FITC liquifies, and fluoresces brightly under 405nm
H[FLWDWLRQ, SURGXFLQJ DQ RYHUDOO JUHHQ, 6A)( LQGLFDWRU. CRQYHUVHO\, ZKHQ 2-GURSV RI '3+-
tainted beverage is added, the primary amine conjugates to FITC in solution, quenching its
JUHHQ IOXRUHVFHQFH, VR WKDW CA-33,; OXPLQHVFHQFH GRPLQDWHV. 7KH '3+-6HQVRU DSSHDUV DV
red, or NON-SAFE. Using methyl-red indicator and 0.02M NaOH (included test kit reagents),
EHYHUDJHV PXVW ILUVW EH DGMXVWHG WR S+-6.9 (\HOORZ), VR WKDW WKH VHQVRU SURGXFHV DFFXUDWH
PHDVXUH RI '3+, DEVHQW RI DOO EHYHUDJH-UHODWHG LQWHUIHUHQFHV. ,QFOXGLQJ D VHQVRU-FDUG, DQG
UHODWHG UHDJHQWV, WKH QHZO\-GHYLVHG WHVW NLW FDQ GHWHFW 250SSP-'3+ LQ DOO EHYHUDJHV, LQ
VHFRQGV, XVLQJ D VPDUWSKRQH FDPHUD LPDJH IRU UHVXOW LQWHUSUHWDWLRQ, DW a$1/WHVW.

SWXdenW Name(V): A. )RJDUW\

AbVWracW:

286
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):
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TiWle: A DSM III, IV, and V Dissection of the Accuracy of Autism in Film Overtime

0HQWDO LOOQHVV KDV EHFRPH DQ LQFUHDVLQJO\ SUHYDOHQW LVVXH LQ WRGD\'V VRFLHW\. AV PRYLHV KDYH
SURJUHVVHG LQ FRPSOH[LW\, PHQWDO KHDOWK KDV EHHQ H[SORUHG DV D FRPPRQ PRWLI, EXW DOVR KDV
EHHQ PLVUHSUHVHQWHG LQ ZD\V WKDW DIIHFW WKH SHUFHSWLRQ RI D SDUWLFXODU PHQWDO GLVRUGHU. ,Q WKLV
VWXG\, D WRWDO RI 18 PRYLHV ZLWK DXWLVWLF FKDUDFWHUV ZHUH FKRVHQ IRU HYDOXDWLRQ. 6L[ ZHUH
VHOHFWHG IURP HDFK WLPH SHULRG RI WKH 'LDJQRVWLF DQG 6WDWLVWLFDO 0DQXDO RI 0HQWDO 'LVRUGHUV
(I, II, III) and analyzed using a code sheet modified from Nordahl-Hansen et al (2018). The
FRGH VKHHW ZDV GHVLJQHG WR DQDO\]H WKH DFFXUDF\ RI HDFK PRYLH WR WKH FRUUHVSRQGLQJ '60
GHILQLWLRQ RI DXWLVP DW WKH WLPH WKH ILOP ZDV PDGH.  7KH FRGH VKHHW DOVR WUDFNV WKH
H[DFHUEDWLRQ RI 5 FRPPRQ P\WKV RI DXWLVP: GLIILFXOW\ NHHSLQJ H\H FRQWDFW, YHUEDOO\
FRPPXQLFDWLQJ, UHVSRQGLQJ WR DIIHFWLRQ, UHVSRQGLQJ WR VRFLDO FXHV, DQG VPLOLQJ. A
contingency analysis was run in JMP for each characteristic on the code sheet. When
PHDVXULQJ VRFLDO HPRWLRQDO UHFLSURFLWLHV' RFFXUUHQFH RYHU '60 4-5 , D VLJQLILFDQW GLIIHUHQFH
ZDV IRXQG. A VLJQLILFDQW WUHQG ZDV VKRZQ RI OHVV VRFLDO HPRWLRQDO UHFLSURFLW\ RFFXUULQJ LQ WKH
'60 5 PRYLHV. 7KLV WUHQG ZDV HYLGHQW LQ RWKHU DQDO\VHV, EXW LW ZDV QRW VWDWLVWLFDOO\
VLJQLILFDQW.7KH UHVXOWV RI WKLV VWXG\ LGHQWLI\ QRW RQO\ D WUHQG RI PRUH GHYHORSHG FKDUDFWHUV
VWDUULQJ LQ ILOPV, EXW DOVR KLJKOLJKW WUHQGV LQ WKH PHGLD UHSUHVHQWDWLRQ RI DXWLVP, UHYHDO WKH
FRPSOH[LW\ RI VWHUHRW\SHV ILOPV, DQG SURYLGH IXUWKHU LQVLJKW LQWR WKH VWXG\ RI AXWLVP LQ ILOP
IRU IXWXUH UHVHDUFK.

SWXdenW Name(V): (. )XWFK

AbVWracW:

246
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):
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TiWle: 'HYHORSPHQW RI UHVWLQJ VWDWH HOHFWURHQFHSKDORJUDSKLF (((*) RVFLOODWLRQV LQ FKLOGUHQ ZLWK
GHYHORSPHQWDO G\VOH[LD RYHU WKH FRXUVH RI D ILYH-ZHHN UHDGLQJ LQWHUYHQWLRQ

'HYHORSPHQWDO G\VOH[LD (KHQFHIRUWK GHVFULEHG DV G\VOH[LD) LV D QHXURORJLFDO GLVRUGHU
DVVRFLDWHG ZLWK UHDGLQJ GLIILFXOWLHV DQG LV RQH RI WKH PRVW FRPPRQ OHDUQLQJ GLVRUGHUV. 5HFHQW
UHVHDUFK KDV VKRZQ WKDW UK\WKPLF DFWLYLWLHV LQ WKH EUDLQ, VSHFLILFDOO\, GHFUHDVHG DOSKD SRZHU (8
-12 +]) DQG LQFUHDVHG WKHWD SRZHU (4-8 +]), DUH UHODWHG WR WKH SUHYDOHQFH RI G\VOH[LD LQ
FKLOGUHQ. +RZHYHU, LW LV XQFOHDU ZKHWKHU WKHVH QHXUDO SDWWHUQV FDQ EH LPSURYHG DV D UHVXOW RI
UHDGLQJ UHPHGLDWLRQV. 7R DGGUHVV WKLV, WKH SUHVHQW VWXG\ H[DPLQHG WKH GHYHORSPHQW RI DOSKD
DQG WKHWD SRZHUV RYHU WKH FRXUVH RI D UHDGLQJ LQWHUYHQWLRQ. 'XULQJ D ILYH-ZHHN VXPPHU
SURJUDP, FKLOGUHQ ZLWK G\VOH[LD UHFHLYHG HLWKHU UHDGLQJ RU PDWK (FRQWURO) LQWHUYHQWLRQV, DQG
((* GDWD ZDV FROOHFWHG DW IRXU WLPH SRLQWV IURP HDFK SDUWLFLSDQW. AW HDFK WLPH SRLQW, WKH
SDUWLFLSDQW ZDWFKHG D ILYH-PLQXWH VLOHQW DQG UHOD[LQJ YLGHR ZKLOH WKHLU ((*V ZHUH UHFRUGHG.
7KH H[SORUDWRU\ DQDO\VLV LQFOXGHG WKH GDWD IURP 16 FKLOGUHQ, DQG WKH FKDQJHV RI DOSKD DQG
WKHWD DFWLYLWLHV ZHUH FKDUDFWHUL]HG E\ WKH VORSH, ZKLFK ZDV WKH FKDQJH RI DEVROXWH SRZHU
UHODWLYH WR WKH WLPH FRXUVH RI LQWHUYHQWLRQ. 7-WHVWV LQGLFDWH WKDW WKH UHDGLQJ DQG WKH PDWK
LQWHUYHQWLRQ JURXSV GLG QRW GLIIHU VLJQLILFDQWO\ LQ DOSKD RU WKHWD SRZHUV. 7KHVH UHVXOWV VXJJHVW
WKDW DOSKD DQG WKHWD SRZHUV DUH UHODWLYHO\ VWDEOH, DQG WKH\ PD\ QRW EH LQIOXHQFHG E\ UHDGLQJ
LQWHUYHQWLRQV. +RZHYHU, IXUWKHU VWXGLHV ZLWK ODUJHU VDPSOHV DQG W\SLFDO UHDGHUV DUH QHHGHG WR
H[DPLQH KRZ WKHVH QHXUDO DFWLYLWLHV IXQGDPHQWDOO\ GLIIHUHQWLDWH ZLWK UHVSHFW WR UHDGLQJ
DELOLWLHV.

SWXdenW Name(V): 5. +RPPD

AbVWracW:

239
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):
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TiWle: The Role of Social-Media Addiction on Perception of Real vs. the Imagined; Who Suffers
WKH 0RVW?

6RFLDO PHGLD KDV GUDPDWLFDOO\ HYROYHG VLQFH WKH FUHDWLRQ RI 0\6SDFH LQ 2003, WR WKH
QXPHURXV DGYDQFHG VRFLDO PHGLD DSSV WKDW DUH FXUUHQWO\ DYDLODEOH. :KLOH PDQ\ FRQWHQG WKDW
\RXQJ DGXOWV DUH PRUH IOXHQW LQ WHFKQRORJ\ XVH DQG DFFHVVLQJ VRFLDO PHGLD, ODWHO\, VHQLRUV (65
+) KDYH IRXQG DQ LQFUHDVLQJ UHOLDQFH RQ QHZ WHFKQRORJ\, DQG WKH DFFHVVLELOLW\ WKDW LW SURYLGHV.
7KLV UHVHDUFK VHHNV WR LQYHVWLJDWH WKHVH LQWHUVHFWLQJ WUHQGV, ORRNLQJ FORVHO\ DW VRFLDO PHGLD XVH
E\ \RXQJ DGXOWV DQG VHQLRUV. AQ APD]RQ 07XUN VXUYH\ ZDV DGPLQLVWHUHG WR a200
SDUWLFLSDQWV, WR KLJKOLJKW WKHVH JURXSV¶ VRFLDO PHGLD GHSHQGHQFLHV. 5HJDUGLQJ VRFLDO
LQWHUDFWLRQV, ERWK DJH JURXSV DUH KLJKO\ GHSHQGHQW RQ VRFLDO PHGLD IRU QHZ IULHQGVKLSV, ZKHUH
78% RI \RXQJ DGXOWV DQG 83% RI VHQLRUV SUHIHU RQOLQH, DQRQ\PRXV IULHQGVKLSV YV. LQ-SHUVRQ
PHHWLQJV. :KLOH PRUH WKDQ 70% RI ERWK JURXSV DGPLW WR PLQGOHVV VFUROOLQJ WKURXJK VRFLDO
PHGLD SDJHV, 70-80% RI ERWK DJH JURXSV DGPLWWHG WKDW WKH\ XWLOL]H VRFLDO PHGLD WR OHDUQ DERXW
QHZV HYHQWV, RYHU WUDGLWLRQDO, UHOLDEOH QHZV VRXUFHV. 3KDVH-2 RI WKLV UHVHDUFK ORRNHG FORVHO\ DW
user’s view and interpretation of social media “news-worthy” posts. Subjects were first asked
to learn about a “factual” international news event via many traditional resources. Following,
WKH\ ZHUH DVNHG WR HYDOXDWH D UHODWHG, VHQVDWLRQDO VRFLDO PHGLD SRVWLQJ. :KLOH 75% RI
UHVSRQGHQWV SUHIHUUHG LOOXVWUDWLRQ RI QHZV UDWKHU WKDQ WUDGLWLRQDO WH[W, a58% IRXQG WUXWK LQ DQ
RWKHUZLVH QRQVHQVLFDO SRVWLQJ. 7KLV VXJJHVWV WKDW RQOLQH XVHUV ZLOO VHHN WKRVH UHSUHVHQWDWLRQV
RI IDFW WKDW EHVW ILW WKHLU RZQ EHOLHIV, SXWWLQJ OLWWOH ZHLJKW RQ DOWHUQDWH GHVFULSWLRQV RI IDFWXDO
HYHQWV.

SWXdenW Name(V): C. 2'BULHQ

AbVWracW:

251
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[
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<HV No
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TiWle: 7KH (IIHFW RI CRPSXWHU /LJKW RQ CDHQRUKDEGLWLV (OHJDQV 'HYHORSPHQW

,Q D ULVLQJ WHFKQRORJLFDO ZRUOG, SHRSOH XVH HOHFWURQLF GHYLFHV RQ D GDLO\ EDVLV DQG DUH
FRQVWDQWO\ H[SRVHG WR EOXH OLJKW HPLVVLRQV IURP WKH GHYLFHV. CRPSXWHUV DUH RQH RI WKH PRVW
FRPPRQO\ XVHG HOHFWURQLF GHYLFHV, DQG WKH KLJK LQWHQVLW\ EOXH OLJKW HPLVVLRQV IURP FRPSXWHU
VFUHHQV PD\ KDYH D QHJDWLYH HIIHFWV RQ KXPDQ GHYHORSPHQW. C.HOHJDQV DUH PLFURVFRSLF
QHPDWRGHV WKDW KDYH D VLPLODU JHQRPH WR KXPDQV DQG DUH SRSXODU VXEMHFWV IRU VFLHQWLILF
UHVHDUFK. 7KLV H[SHULPHQW H[DPLQHV WKH GLIIHUHQFH LQ VL]H EHWZHHQ C.HOHJDQV H[SRVHG WR
FRPSXWHU OLJKW GXULQJ WKH GHYHORSPHQWDO VWDJH DQG C.HOHJDQV UHPDLQLQJ LQ WKH GDUN LQ WKH
VDPH VWDJH. 6XEMHFWV ZHUH SODFHG LQ DQ LQFXEDWRU IRU 48 KRXUV WR EH H[SRVHG (RU XQH[SRVHG) WR
FRPSXWHU OLJKW, EHIRUH EHLQJ WDNHQ RXW WR EH LPDJHG. 7KH LPDJHV RI 10 UDQGRPO\ VHOHFWHG C.
HOHJDQV IURP HDFK JURXS ZHUH WDNHQ ZLWK D .H\HQFH B=-;800 PLFURVFRSH. AIWHU XVLQJ WKH
ImageJ software to measure the lengths of C.elegans, the average lengths of the two groups
ZHUH FRPSDUHG, DQG LW KDV EHHQ IRXQG WKDW FRPSXWHU OLJKW H[SRVXUH GXULQJ WKH GHYHORSPHQWDO
VWDJH FDXVHV D JURZWK VWXQW LQ C.HOHJDQV. 7KHVH UHVXOWV DUH FRQFHUQLQJ EHFDXVH D VLPLODU
GHYHORSPHQWDO UHVWULFWLRQ FRXOG EH RFFXUULQJ LQ KXPDQV DV ZHOO.

SWXdenW Name(V): 7. <LQ

AbVWracW:

194
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV No
<HV No
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TiWle: Design of a Novel, Dual-Functioning Tissue Plasminogen Activator and Anticoagulant
7KHUDSHXWLF IRU 5DSLG ,VFKHPLF 6WURNH 7UHDWPHQW

6WURNH LV WKH VHFRQG OHDGLQJ FDXVH RI GHDWK ZRUOGZLGH, ZLWK 15 PLOOLRQ SHRSOH VXIIHULQJ IURP
LWV GHELOLWDWLQJ HIIHFWV HDFK \HDU. 87% RI VWURNHV DUH LVFKHPLF, ZKHUH DQ DUWHU\ QDUURZV RU
EHFRPHV ZKROO\ EORFNHG GXH WR D WKURPEXV. 7LVVXH 3ODVPLQRJHQ AFWLYDWRU (W3A) LV D SURWHLQ
WKDW DFWLYDWHV WKH FRQYHUVLRQ RI SODVPLQRJHQ WR SODVPLQ, DQ HQ]\PH UHVSRQVLEOH IRU WKH
EUHDNGRZQ RI FORWV. :KLOH W3A LV WKH OHDGLQJ HPHUJHQF\ WUHDWPHQW IRU LVFKHPLF VWURNH, LW
SRVVHVVHV VHYHUDO VKRUWFRPLQJV, LQFOXGLQJ D QRQ-ORFDOL]HG QDWXUH DQG LQFUHDVHG ULVN RI
KHPRUUKDJH. 6LPLODUO\, QR H[LVWLQJ WKHUDSHXWLF FDQGLGDWHV KDYH ERWK GLVVROYHG WKH WKURPEXV
DQG VLPXOWDQHRXVO\ GHWHUUHG WKH FRDJXODWLRQ FDVFDGH, WKH SURFHVV E\ ZKLFK D WKURPEXV LV
DFWLYHO\ EXLOW. +HUHLQ, D UDSLG, FORW-VSHFLILF, DQG GXDO-IXQFWLRQLQJ PLFUREXEEOH V\VWHP,
XWLOL]LQJ W3A DQG DQWLFRDJXODQW 'LFXPDURO, ZDV HQJLQHHUHG WR FUHDWH D PRUH HIIHFWLYH
HPHUJHQF\ WKHUDSHXWLF. 7R EHJLQ, IDEULFDWLRQ RI WKH PDJQHWLF LQWHULRU QDQRSDUWLFOHV ZDV
FRPSOHWHG E\ V\QWKHVL]LQJ 'LFXPDURO-CDUER[\OLF-DFLG FRDWHG )H₃2₄ nanoparticles. Next,
SiO2-tPA was fabricated, and added to complete the subsequent encapsulation layer of the
QDQRSDUWLFOHV. )LQDOO\, SHSWLGHV C*666*5*'63A DQG *5*' ZHUH FRQMXJDWHG WR WKH
QDQRSDUWLFOH¶V VXUIDFH, WR SURPRWH VHOHFWLYLW\ IRU SODWHOHWV DQG ILEULQ, DQG HQVXUH FORW-VSHFLILF
DGKHVLRQ DQG UHOHDVH. A YHUWLFDO JHO FKDQQHO-V\VWHP, FRPSRVHG RI ILEULQRJHQ, WKURPELQ, DQG
DJDURVH, ZDV GHYHORSHG WR YDOLGDWH FORW GLVVROXWLRQ IXQFWLRQ RI WKH QHZ WKHUDSHXWLF, ZKLFK ZDV
2[ WKDW RI W3A DORQH. AV D ILQDO YHULILFDWLRQ FRPSRQHQW, LQ-YLWUR FORWV ZHUH FUHDWHG XVLQJ
a100�O RI ZKROH-EORRG, LQ D 96-ZHOOSODWH. 6XFFHVVIXO WKHUDSHXWLF-LQGXFHG GLVVROXWLRQ RI
WKURPEXV ZDV REVHUYHG YLD LQFUHDVHG DEVRUEDQFH WKURXJKRXW WKH YLVLEOH VSHFWUDO UHJLRQ, GXH WR
liquification of the clot.

SWXdenW Name(V): A. *URYHU

AbVWracW:

262
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):
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TiWle: Impact of Cationic Lysine Residues on the Endosomal Escape Rate of Nucleic Acid
Nanocapsules

Nucleic Acid Nanocapsules (NANs) are surfactant micelles with nucleic acids attached to
WKHLU VXUIDFHV WKDW KDYH WKH SRWHQWLDO WR WUHDW PHGLFDO FRQGLWLRQV WKDW FDQQRW EH HIIHFWLYHO\
targeted by small molecule medications. NANs are taken into the cell via endocytosis and are
HQJXOIHG LQ HQGRVRPHV ZKHUH WKH\ DUH FOHDYHG E\ HQ]\PHV. 7KH H[SRVHG VXUIDFWDQW WDLO
permits the nucleic acids to reach the cytosol; however, endosomal escape is a significant
hurdle in this process. Because nucleic acids such as DNA have a very negatively charged
SKRVSKDWH EDFNERQH DQG DUH PDFURPROHFXOHV, LW LV YHU\ KDUG IRU WKHP WR FURVV WKH QHJDWLYHO\
FKDUJHG OLSLG ELOD\HU RI WKH HQGRVRPH. 7KH VWXG\ DLPHG WR LPSURYH WKH HQGRVRPDO HVFDSH
efficiency of NANs through the addition of a cationic poly-lysine peptide crosslinker as such
SHSWLGHV KDYH EHHQ IRXQG WR LPSURYH WKH IDFLOLWDWLRQ RI HQGRVRPDO HVFDSH IRU QDQRSDUWLFOHV.
6XUIDFH CURVVOLQNHG 0LFHOOHV (6C0V) ZHUH V\QWKHVL]HG WKURXJK WKH DGGLWLRQ RI D SRO\-O\VLQH
peptide crosslinker to self-assembled micelles. NANs were then synthesized from the SCMs
with the addition of thiolated DNA. The SCMs and NANs were purified using size exclusion
FKURPDWRJUDSK\ DQG FKDUDFWHUL]HG WKURXJK WKH XVH RI G\QDPLF OLJKW VFDWWHULQJ, ]HWD SRWHQWLDO,
DQG WUDQVPLVVLRQ HOHFWURQ PLFURVFRS\. AQ LQFUHDVH LQ VL]H DQG D VKLIW IURP D SRVLWLYH FKDUJH WR
a negative charge indicated that the NANs were successfully formed from the SCMs. Future
studies using HeLa cell incubation are necessary to determine whether the NANs synthesized
ZLWK WKH SRO\-O\VLQH SHSWLGH FURVVOLQNHU DUH FDSDEOH RI LPSURYLQJ WKH HQGRVRPDO HVFDSH
efficiency of NANs.

SWXdenW Name(V): (. 6]\GOR

AbVWracW:

252
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):
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[
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TiWle: 'H7LFNW: AQ L26 ASS IRU 5HDO-7LPH 7LFN CODVVLILFDWLRQ

DQG 'LVHDVH 5LVN AQDO\VLV

7KHUH LV DQ DODUPLQJ LQFUHDVH LQ WKH SRSXODWLRQ RI WLFNV DQG WKH WLFN-ERUQH GLVHDVHV (7B'V)
WKH\ WUDQVPLW, VRPH RI ZKLFK DUH IDWDO. 'XH WR OLPLWHG WUDLQLQJ, KHDOWKFDUH SURYLGHUV FDQQRW
DOZD\V DFFXUDWHO\ LGHQWLI\ WLFNV DQG WKHLU DVVRFLDWHG LOOQHVVHV, OHDGLQJ WR GHOD\HG GLDJQRVHV
DQG WUHDWPHQWV. 7KHUH LV DOVR OLWWOH FRUUHODWLRQ EHWZHHQ WLFN VSHFLHV DQG WKH SDUWLFXODU 7B'V
WKH\ PD\ FDUU\, EHFDXVH WKH SUHYDOHQFH UDWHV RI GLIIHUHQW GLVHDVH-FDXVLQJ SDWKRJHQV YDU\
based on geographic location within the USA. Using transfer learning, a convolutional neural
network (CNN) was built for real-time tick species identification and embedded tick risk
DVVHVVPHQW XVLQJ WKH 7LFN /DE RI 3HQQV\OYDQLD¶V ORFDWLRQ-EDVHG WLFN VXUYHLOODQFH VWDWLVWLFV.
:LWK WKLV, XVHUV FDQ XVH 'H7LFNW, DQ DSS GHYHORSHG LQ 6ZLIW WKDW SURYLGHV DQ DFFXUDWH,
FRQFOXVLYH DQDO\VLV DV WR ZKHWKHU WKH\ DUH DW ULVN RI FRQWUDFWLQJ D FHUWDLQ 7B'. 7KH DSS ZDV
DEOH WR DFFXUDWHO\ LGHQWLI\ WKUHH WLFN VSHFLHV: ,[RGHV VFDSXODULV ((DVWHUQ EODFNOHJJHG WLFN),
APEO\RPPD DPHULFDQXP (/RQH VWDU WLFN), DQG 'HUPDFHQWRU YDULDELOLV (APHULFDQ GRJ WLFN)
ZLWK DQ RYHUDOO DFFXUDF\ UDWH RI DSSUR[LPDWHO\ 80%. 7KLV L26 DSS ZLOO EH XVHIXO QDWLRQZLGH LQ
KHOSLQJ WLFN-ELWH YLFWLPV LGHQWLI\ WKH QHHG WR VHHN IXUWKHU PHGLFDO DVVLVWDQFH, SDUWLFXODUO\ IRU
WKRVH ZKR KDYH XQGHUO\LQJ KHDOWK FRQGLWLRQV.

SWXdenW Name(V): A. .ROE

AbVWracW:

199
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):
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[
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TiWle: White-Nose Syndrome: A study of the impact of UV light delivered through a motion
GHWHFWRU RQ SURSDJDWLRQ DQG JURZWK UDWH RI D FORVH SUR[\ IRU 3VHXGRJ\PQRDVFXV
GHVWUXFWDQV.

The purpose of this study was to investigate the efficacy of Ultraviolet (UV) light in the
treatment of disease caused by Pseudogymnoascus destructans (Pd) also known as White Nose
Syndrome, in bats.  White Nose Syndrome is a fatal disease that appears in hibernating bats
DQG FDQQRW EH WUHDWHG XQOHVV WKHLU ZLQJV DUH H[WHQGHG. BHFDXVH 3G LV SDUWLFXODUO\ YXOQHUDEOH WR
exposure to UV light, it was hypothesized that flashing UV light on infected bats could assist
in eradicating the fungus in situ (Daley, 2018). Using an Arduino microprocessor and PIR
motion sensor, a device was created and code used to flash a series of UV bulbs.  A proxy
IXQJXV, 6DFFKDURP\FHV FHUHYLVLDH, JURZQ RQ QXWULHQW DJDU SODWHV, ZDV XVHG WR WHVW WKH HIIHFWV
of UV light on growth as the plate was rapidly passed in front of the sensor and UV light
KRXVLQJ.  3UHOLPLQDU\ WULDOV LQGLFDWH WKDW, ZKLOH WKH GHYLFH VXFFHVVIXOO\ HQDEOHV WKH ILULQJ RI
the UV light when triggered by the motion sensor, and that growth of the fungus is arrested,
the growth is not significantly reduced, possibly due to the minimal time frame of UV
H[SRVXUH.

SWXdenW Name(V): C. COLQH

AbVWracW:

186
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):
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TiWle: Shedding Light on an Obscure Disorder; Highlighting the Psychological and Psychosocial
(IIHFWV RI +LGUDGHQLWLV 6XSSXUDWLYD

+LGUDGHQLWLV 6XSSXUDWLYD (+6) LV D FKURQLF GHELOLWDWLQJ VNLQ FRQGLWLRQ FRQVLVWLQJ RI SDLQIXO
VZROOHQ OHVLRQV RFFXUULQJ LQ WKH DUPSLW, JURLQ, DQG EUHDVW UHJLRQV. CXUUHQWO\, WKH H[DFW FDXVH RI
the condition is still unknown; however, researchers believe that smoking, obesity, genetics,
DQG KRUPRQHV DIIHFW WKH RFFXUUHQFH RI DEVFHVVHV. CXUUHQWO\, D UHOLDEO\ HIIHFWLYH WUHDWPHQW GRHV
QRW H[LVW, DQG WKH FRQGLWLRQ FDQQRW EH FXUHG. 'XH WR WKH VHYHULW\ DQG DJRQL]LQJ SDLQ WKDW
LQGLYLGXDOV H[SHULHQFH, +6 KDV DGYHUVH HIIHFWV RQ WKH PHQWDO KHDOWK RI PDQ\ LQGLYLGXDOV. 7KH
GUDLQDJH, SDLQ, DQG GLVILJXUHPHQW WKDW LW FDXVHV PD\ FRQWULEXWH WR WKH QHJDWLYH SV\FKRVRFLDO
LPSDFW RI WKH GLVHDVH. 7KLV UHVHDUFK DLPV WR KLJKOLJKW WKH SV\FKRORJLFDO HIIHFWV RI +6 RQ
DIIHFWHG LQGLYLGXDOV. A GHWDLOHG VXUYH\ DVNLQJ DERXW VRFLDO OLIH, PHQWDO LOOQHVVHV, HIIHFWV RQ
UHODWLRQVKLSV, DQG PRUH, ZDV FUHDWHG, DQG GLVWULEXWHG YLD QHZO\-FUHDWHG VRFLDO PHGLD VXSSRUW
SDJHV. 5HVSRQGHQWV ZHUH SULPDULO\ SRVW-SXEHUW\ IHPDOHV, ZLWK RQVHW +6 DW DJHV 10-15 \HDUV.
7KLV DORQH SRLQWV VWURQJO\ WR KRUPRQDO LPEDODQFH DV D OHDGLQJ FDXVH RI +6. 5HJDUGLQJ
SV\FKRORJLFDO HIIHFWV RI +6, 92% RI LQGLYLGXDOV UHSRUWHG ZRUVHQLQJ RI WKHLU PHQWDO KHDOWK,
ZLWK 76% RI WKRVH EHLQJ GLDJQRVHG ZLWK DQ[LHW\ RU GHSUHVVLRQ, SRVW-+6 GLDJQRVLV. )XUWKHU,
70% UHSRUWHG WKDW WKHLU LQWLPDWH UHODWLRQVKLSV KDG ZRUVHQHG, ZLWK OLWWOH/QR FKDQJH LQ IULHQG
DQG IDPLO\ UHODWLRQV. 6XPPDUL]LQJ, WKHVH ILQGLQJV KLJKOLJKW WKH VSHFLILF QHJDWLYH
SV\FKRORJLFDO, VRFLDO, DQG SK\VLFDO LPSDFWV RI OLIH ZLWK +6, DQG EULQJ QHFHVVDU\ DZDUHQHVV WR
the difficulty of those living with the disease quietly face. Additionally, these findings act as
UHVRXUFH IRU PXFK-QHHGHG, IXUWKHU +6 UHVHDUFK RQ WUHDWPHQWV DQG WKHUDSLHV.

SWXdenW Name(V): 0. BD\UDP

AbVWracW:

255
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV No
<HV No

<HV No

<HV No

Technical DiVciplineV SelecWed b\ Whe SWXdenW
(LiVWed in order of releYance Wo Whe projecW) ME  BE

ProjecW
NXmber
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TiWle: Gastrointestinal In Vitro Test to Evaluate Survival of Probiotics Found in Commercial
Supplement Products Versus Greek Yogurt

    AV VcienWific reVearch conWinXeV Wo VhoZ Whe beneficial effecWV of probioWicV on hXman
healWh, Whe\ are becoming increaVingl\ more prominenW ZiWhin Whe food and medicine indXVWr\.
ReVearch on probioWicV, hoZeYer, iV VWill limiWed, and FDA regXlaWion on probioWic markeWing iV
inVXfficienW, reVXlWing in Whe free-Velling of XnYiable, or falVel\ markeWed, prodXcWV.
    ThiV reVearch projecW aimV Wo deWermine Whe YiabiliW\, afWer digeVWion, of probioWicV foXnd in
VWore-boXghW VXpplemenWV compared Wo Greek \ogXrW, in order Wo Yerif\ markeWing and
determine if natural food sources provide adequate amounts of probiotics, as determined by
oWher VWXdieV.
    ThroXgh dilXWing VampleV of VWore-boXghW probioWic VXpplemenWV and Greek \ogXrW and
incubating the samples on MRS agar plates, the initial CFU (colony forming unit) counts of
Whe bacWeria LacWobacillXV Zill become feaVible Wo obVerYe XVing opWical microVcop\. ThiV
initial CFU count of Lactobacillus will serve as the control factor. The samples will then
Xndergo an in YiWro gaVWroinWeVWinal VimXlaWion, creaWed in beakerV ZiWh chemicalV and
enzymes, and the CFU count will be re-determined.
    IW iV projecWed WhaW Whe probioWic coXnW deWermined afWer Whe in YiWro gaVWroinWeVWinal
VimXlaWion on VWore-boXghW VXpplemenWV Zill be loZer Whan ZhaW iV markeWed. IW iV fXrWher
projecWed WhaW Whe probioWic coXnW deWermined in Greek YogXrW Zill be VXfficienW Wo haYe
beneficial healWh effecWV.
    If Whe projecWed reVXlWV are foXnd WrXe, WhiV reVearch Zill VhoZ WhaW probioWic markeWing coXld
be more accXraWe and improYed. MoreoYer, Where Zill be an increaVed aZareneVV of Whe
poViWiYe healWh effecWV gained b\ eaWing naWXrall\ probioWic-rich foodV.

SWXdenW Name(V): J. Roth

AbVWracW:

253
Word CoXnW

1. AV a parW of WhiV reVearch projecW, Whe VWXdenW direcWl\ handled, manipXlaWed, or inWeracWed ZiWh (check
all WhaW appl\):
                                   hXman VXbjecWV                  poWenWiall\ ha]ardoXV biological agenWV
                                   YerWebraWe animalV             conWrolled VXbVWanceV

2. SWXdenW independenWl\ performed all procedXreV aV oXWlined in WhiV abVWracW.
3. ThiV projecW ZaV condXcWed aW a RegiVWered ReVearch InVWiWXWion.
4. IV WhiV projecW a conWinXaWion?
5. M\ diVpla\ board inclXdeV phoWographV/YiVXal depicWionV of hXmanV (oWher Whan m\Velf or m\ famil\):

[
[

[
[

YeV No
YeV No

YeV No

YeV No

Technical DiVciplineV SelecWed b\ Whe SWXdenW
(LiVWed in order of releYance Wo Whe projecW) MI  ME  BI

ProjecW
NXmber
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TiWle: The AnWicoagXlanW Blood mi[er and AnWi-SWreVV DeYice for PaWienWV DonaWing Blood

Since Whe \ear 2020, oYer 1.8 million people are in need of blood WranVfXVionV, hoZeYer onl\
5% of Whe eligible popXlaWion iV donaWing Wheir blood. Some facWorV preYenWing people from
donaWing are an[ieW\, VWreVV, and fear of needleV/blood. The pXrpoVe of WhiV VWXd\ iV Wo
inYeVWigaWe Whe main facWorV WhaW are leading Wo leVV people donaWing blood, Whe impacW WhiV haV
on VocieW\, and deYelop and WeVW an inYenWion WhaW Zill increaVe Whe nXmber of blood donorV.

AfWer condXcWing reVearch, I deYeloped m\ firVW fXncWioning proWoW\pe conViVWing of an LED
stress ball connected to a rotating plate mounted on the ground. Volunteer participants
anVZered a VXrYe\ perWaining Wo donaWing blood and VimXlaWed donaWing blood Zhile XVing Whe
proWoW\pe.

DXring Whe proWoW\pe WeVWing, Whe parWicipanWV' reVXlWV all had a reVWing hearW raWe beWZeen 75-95
bpm. None of the participants' heart rate got to 133 bpm, which is the average heart rate of a
VWreVVed indiYidXal. The majoriW\ alVo foXnd LED lighW Xp cXeV Wo be helpfXl for combaWing
Wheir an[ieW\.

The oXWcome of WeVWing Whe firVW AnWicoagXlanW Blood Mi[er and AnWi-SWreVV DeYice proWoW\peV
haV VhoZn a decreaVe in VWreVV leYelV for parWicipanWV donaWing blood and coXld increaVe  Whe
percenWage of blood donorV. BaVed on Whe reVXlWV from m\ proWoW\pe WeVWing and reVearch
collecWed, iW haV led me Wo fXrWher Whe e[aminaWion of WhiV cXrrenW VWXd\ b\ deVigning a Vecond
prototype and investigating how the COVID-19 pandemic has affected blood drive volunteers.

SWXdenW Name(V): A. DaYiV

AbVWracW:

243
Word CoXnW

1. AV a parW of WhiV reVearch projecW, Whe VWXdenW direcWl\ handled, manipXlaWed, or inWeracWed ZiWh (check
all WhaW appl\):
                                   hXman VXbjecWV                  poWenWiall\ ha]ardoXV biological agenWV
                                   YerWebraWe animalV             conWrolled VXbVWanceV

2. SWXdenW independenWl\ performed all procedXreV aV oXWlined in WhiV abVWracW.
3. ThiV projecW ZaV condXcWed aW a RegiVWered ReVearch InVWiWXWion.
4. IV WhiV projecW a conWinXaWion?
5. M\ diVpla\ board inclXdeV phoWographV/YiVXal depicWionV of hXmanV (oWher Whan m\Velf or m\ famil\):

[
[

[
[

YeV No
YeV No

YeV No

YeV No
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TiWle: (QKDQFLQJ 0LFURSODVWLF 5HVLVWDQFH RI +RQH\EHHV WKURXJK 7UDQVIRUPDWLRQ RI 7KHLU
(QWHUREDFWHULD

6LQFH LQWHVWLQDO EDFWHULD DUH GLVFRYHUHG WR KDYH DQ LPSRUWDQW IDFWRU LQ WKH VXUYLYDO RI EHHV,
many studies are underway to employ genetic engineering techniques on bee intestinal
EDFWHULD WR ORZHU EHH¶V PRUWDOLW\. 7KLV VWXG\ FRQILUPHG WKH SRVVLELOLW\ RI GHYHORSLQJ EHH
LQWHVWLQDO EDFWHULD UHVLVWDQW WR PLFURSODVWLF WR[LFLW\ E\ HPSOR\LQJ JHQHWLF HQJLQHHULQJ
techniques to lower bee’s mortality by the ingestion of water containing microplastic. Bee’s
ODFWLF DFLG EDFWHULD VKRZLQJ UHVLVWDQFH RU VHQVLWLYLW\ WR PLFURSODVWLF WR[LFLW\ ZHUH UHVSHFWLYHO\
LGHQWLILHG DPRQJ WKH 20 LVRODWHG DQG FXOWXUHG EDFWHULD. AV D UHVXOW RI WUDQVIRUPLQJ QRQ-
UHVLVWDQW EHH¶V ODFWLF DFLG EDFWHULD ZLWK *)3 RU 3(7DVH JHQHV RU ZLWK SODVPLGV RI EHH¶V ODFWLF
DFLG EDFWHULD ZLWK UHVLVWDQFH WKURXJK JHQHWLF HQJLQHHULQJ, WKH EHH¶V ODFWLF DFLG EDFWHULD
H[SUHVVHG WKH WUDQVIRUPHG JHQH, DQG UHVLVWDQFH WR PLFURSODVWLF LQFUHDVHG IRU EHH¶V ODFWLF DFLG
EDFWHULD WUDQVIRUPHG ZLWK 3(7DVH JHQH RU EHH¶V ODFWLF DFLG EDFWHULD SODVPLG. ,Q SDUWLFXODU, WKH
QRQ-UHVLVWDQW EHH¶V ODFWLF DFLG EDFWHULD ZHUH LGHQWLILHG DV D /DFWREDFLOOXV NXQNHHL VSHFLHV,
which is a species essential for the bee's survival through, the 16s rRNA test. In conclusion,
WKHVH UHVXOWV VKRZ WKDW LW LV SRVVLEOH WR PDNH WKH EHH¶V ODFWLF DFLG EDFWHULD HVVHQWLDO IRU WKH
VXUYLYDO RI EHHV UHVLVWDQW WR WKH WR[LFLW\ RI YDULRXV HQYLURQPHQWDO SROOXWDQWV, LQFOXGLQJ SODVWLF,
through genetic engineering techniques. Furthermore, the identification of various bee’s lactic
DFLG EDFWHULD HVVHQWLDO IRU WKH VXUYLYDO RI EHHV DQG WKH GHYHORSPHQW RI KLJK-HIILFLHQF\ SODVPLG
DNA vectors for transformation will help to decrease bee mortality by environmental
SROOXWLRQ.

SWXdenW Name(V): <. .LP

AbVWracW:

242
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV No
<HV No

<HV No

<HV No

Technical DiVciplineV SelecWed b\ Whe SWXdenW
(LiVWed in order of releYance Wo Whe projecW) MI  CB  E9

ProjecW
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TiWle: 7KH XVH RI 3ULPH (GLWLQJ WR ,QGXFH DQG CRUUHFW WKH C)75-)508GHO PXWDWLRQ LQ L36CV.

AFFRUGLQJ WR WKH C\VWLF )LEURVLV (C)) )RXQGDWLRQ, RYHU 70,000 SHRSOH DFURVV WKH JOREH VXIIHU
IURP C), DQG WKH OLIH H[SHFWDQF\ RI SDWLHQWV ZLWK C) GURSV WR DERXW WKH DJH RI 47. C) LV DQ
LQKHULWHG FRQGLWLRQ WKDW PDNHV D SDWLHQW¶V PXFXV WKLFNHU DQG VWLFNLHU, ZKLFK FDQ OHDG WR OXQJ
GDPDJH DQG LQIHFWLRQ. ASSUR[LPDWHO\ 70-90% RI WKHVH FDVHV DUH FDXVHG E\ D 3-ES GHOHWLRQ
NQRZQ DV C)75-)508GHO. *LYHQ WKH FULWLFDO QHHG IRU QRYHO WKHUDSHXWLF LQWHUYHQWLRQV ZLWK
JUHDWHU HIILFDF\, ZH DLPHG WR PRGHO WKLV PXWDWLRQ XVLQJ SULPH HGLWLQJ DQG L36CV WR ODWHU
GLIIHUHQWLDWH DQG XVH WKHVH FHOOV IRU VWXG\LQJ C). L36CV VHUYH DV H[FHOOHQW PRGHOV IRU GLVRUGHUV
WKDW DIIHFW GLIIHUHQW SDUWV RI WKH SDWLHQW¶V ERG\, GXH WR WKHLU SOXULSRWHQF\. 3ULPH HGLWLQJ VHUYHV
DV D SRZHUIXO JHQHWLF HGLWLQJ DOWHUQDWLYH WR WKH PRUH WUDGLWLRQDO C5,635/CDV9 PHWKRG, DV
SULPH HGLWLQJ LV VDIHU DQG PRUH UHOLDEOH. +HUH, ZH UHSRUW WKH VXFFHVVIXO UHSURJUDPPLQJ RI
fibroblasts into iPSCs and cloning of the pegRNAs required for prime editing. We then
DWWHPSWHG WR XVH SULPH HGLWLQJ WR ERWK LQGXFH DQG FRUUHFW WKLV PXWDWLRQ. 7KH HIILFLHQF\ RI WKH
correction was higher than that of the induction; however, it was still very low. We are
ZRUNLQJ WR RSWLPL]H WKH SULPH HGLWLQJ RI WKH L36CV YLD QHZ DQG LPSURYHG SULPH HGLWLQJ
PHWKRGV. 6XFFHVVIXO GHPRQVWUDWLRQ RI SULPH HGLWLQJ LQ L36CV KROGV JUHDW SRWHQWLDO IRU QRW RQO\
VWXG\LQJ C) LQ PRGHOV, EXW IRU D ZLGH UDQJH RI JHQHWLF GLVRUGHUV LQ ERWK UHVHDUFK DQG FOLQLFDO
SUDFWLFH WR KHOS LPSURYH WKH OLYHV RI WKHVH SDWLHQWV.

SWXdenW Name(V): B. 3HUVLO\

AbVWracW:

251
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV No
<HV No

<HV No

<HV No

Technical DiVciplineV SelecWed b\ Whe SWXdenW
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TiWle: CRPSXWDWLRQDO 6WXG\ RQ ,PSDFW RI CKDQJH LQ *UDQ]\PH A 6HFUHWLRQ 5DWH LQ CA5 7 FHOOV
RQ )ROOLFXODU /\PSKRPD 0LFURHQYLURQPHQW

CA5 7 FHOO WKHUDSLHV DUH WKH QHZHVW LQQRYDWLRQ LQ OHXNHPLD FDQFHU WKHUDSLHV LQ WKH ODVW IHZ
GHFDGHV. )ROOLFXODU FDQFHU, D W\SH RI FDQFHU WKDW LV WUHDWHG WKURXJK CA5 7 FHOO WKHUDS\, LV
FDQFHU WKDW SUHVHQWV LWVHOI QHDU EORRG YHVVHOV DQG WHQGV WR EH DJJUHVVLYH LQ QDWXUH DQG WKHUHIRUH
KDV VHHQ ORZHU UHPLVVLRQ UDWHV>(6WHQQHU & 5HQQHU, 2018)@. 8VLQJ CRPSXFHOO, D FRPSXWDWLRQDO
ELRORJ\ SODWIRUP WKDW FDQ PRQLWRU H[WUDFHOOXODU LQWHUDFWLRQV, ZH VWXGLHG KRZ PRGLI\LQJ WKH
VHFUHWLRQ UDWH RI *UDQ]\PH A, D IDFWRU WKDW LV SUR-LQIODPPDWRU\ DQG VHFUHWHG E\ CA5 7 FHOOV,
DIIHFWHG QRW RQO\ WKH UDWLR RI GLIIHUHQW FHOO W\SHV LQ WKH PLFURHQYLURQPHQW EXW DOVR UHPLVVLRQ LQ
WKH VSDQ RI 20.8 GD\V. CRPSXFHOO XVHV 0RQWH CDUOR VWHSV DV D PHDVXUHPHQW RI WLPH DQG LQ WKLV
VLPXODWLRQ, ZH VHW HDFK 0RQWH CDUOR VWHS DV 30 PLQXWHV LQ WKH UHDO ZRUOG PHDQLQJ WKDW WKH
VLPXODWLRQ ODVWHG 1000 0RQWH CDUOR VWHSV.  7KHQ ZH FKDQJHG WKH *UDQ]\PH A VHFUHWLRQ UDWH
IURP 0 WR 0.2 RQ LQWHUYDOV RI 0.05, ZLWK WKH QRUPDO VHFUHWLRQ UDWH EHLQJ 0.1, DQG ZHUH DEOH WR
VHH WKH LPSDFWV RI WKLV FKDQJH RQ WKH IROOLFXODU O\PSKRPD FHOO PRWLOLW\ DQG FHOO UDWLR WKURXJK
CRPSXFHOO¶V FDSDELOLWLHV. 7KHVH PHWULFV ZHUH QRWHG DQG XVHG WR GHWHUPLQH ZKLFK *UDQ]\PH A
VHFUHWLRQ UDWH LV PRVW HIIHFWLYH ZKLFK ZH IRXQG WR D VHFUHWLRQ UDWH RI 0.2. 7KLV VWXG\ FDQ
LQIRUP FKDQJHV WR CA5 7 FHOOV VHFUHWLRQ UDWHV RI *UDQ]\PH A WKURXJK SRO\DGHQ\ODWLRQ DQG
HQWHUWDLQ WKH LGHD RI XVLQJ SRO\DGHQ\ODWLRQ LQ FHOO WKHUDSLHV WR FRPH.

SWXdenW Name(V): 7. *RUUH

AbVWracW:

244
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV No
<HV No

<HV No

<HV No

Technical DiVciplineV SelecWed b\ Whe SWXdenW
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TiWle: A 1RYHO 'UXJ 'HOLYHU\ 6\VWHP RI *ROG-1DQRSDUWLFOH²CKDSHURQH FRPSOH[ WR
VXFFHVVIXOO\ PLWLJDWH 'UXJ-LQGXFHG 1HSKURWR[LFLW\, DQ XQZDQWHG 6LGH (IIHFW LQ 2UJDQ
7UDQVSODQW 0HGLFDWLRQV

Drug-induced nephrotoxicity is not only life-threatening but also one of the most frequent
FDXVHV RI GUXJ WHUPLQDWLRQ GXULQJ FOLQLFDO WULDOV RU ZLWKGUDZDO IURP WKH PDUNHW. C\FORVSRULQH
A (CVA), DQ LPPXQRVXSSUHVVDQW KLJKO\ HIIHFWLYH DQG QHFHVVDU\ IRU SRVW-WUDQVSODQW VXUYLYDO, LV
NQRZQ WR FDXVH QHSKURWR[LFLW\ E\ LQLWLDWLQJ HQGRSODVPLF UHWLFXOXP ((5) VWUHVV LQ UHQDO FHOOV.
1RUPDOO\, FHOOV XSUHJXODWH FKDSHURQH SURWHLQV WR FRXQWHU (5 VWUHVV. +RZHYHU, SURORQJHG (5
VWUHVV OHDYHV WKH RUJDQHOOH IXQFWLRQDOO\ LPSDLUHG, WKXV VLJQDOLQJ DSRSWRWLF FHOO GHDWK DQG
FDXVLQJ ORQJ-WHUP KDUP WR WKH NLGQH\. 7KLV UHVHDUFK VRXJKW WR FRXQWHU WKHVH HIIHFWV YLD D QRYHO
GUXJ FRPSOH[ (JROG QDQRSDUWLFOHV, AX13V, ERXQG WR D FKDSHURQH) DGPLQLVWHUHG MRLQWO\ ZLWK
CVA, WHVWHG ZLWK *5378 (FKDSHURQH SURWHLQ) DQG 4-3BA (FKHPLFDO FKDSHURQH). CDUER[\O-
IXQFWLRQDOL]HG AX13V ZHUH XVHG WR SURPRWH WKH FRYDOHQW ELQGLQJ WR WKHVH ODUJH, FRPSOH[
chaperones, facilitating trans-membrane transport. Results were quantitatively analyzed via
+537(SC FHOO GHQVLW\ VWXGLHV, DYHUDJH FHOO VL]H, DQG (5 VWUHVV (YLD WKH 7KLRIODYLQ 7
fluorescence marker), and qualitatively via observed morphology. As anticipated, delivery of
CVA DORQH SURPRWHG ERWK VLJQLILFDQW UHGXFWLRQ LQ FHOO VL]H (4XP) DQG (5 VWUHVV. ,QWURGXFWLRQ
of Variation-I (AuNP-GRP78 with CsA) showed inconclusive results, with altered
PRUSKRORJ\ LQ VRPH WUHDWHG ZHOOV. ,QWURGXFWLRQ RI CVA YLD 9DULDWLRQ-,, (AX13²4-3BA ZLWK
CVA), KRZHYHU, VKRZHG 20-22XP FHOO VL]H DQG FHOO GHQVLW\ FRPSDUDEOH WR WKDW RI JURZWK-
PHGLXP DORQH (FRQWURO), ZLWK QR GHWHFWDEOH (5 VWUHVV ZLWKLQ 48 KRXUV SRVW DGPLQLVWUDWLRQ. AV
VXFK, WKHVH ILQGLQJV KDYH LPSRUWDQW LPSOLFDWLRQV IRU GUXJ-GHOLYHU\ V\VWHPV, ZLWK WKH
FRQFHSWXDO XVH RI AX13-FRPSOH[HV WR PLWLJDWH PHGLFDWLRQV¶ KDUVK, (5 VWUHVV LQGXFLQJ VLGH
HIIHFWV RQ WKH NLGQH\.

SWXdenW Name(V): A. *DOLF

AbVWracW:

265
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: 'HWHUPLQLQJ 3RVLWLRQ 3UHIHUHQFH RI 'LIIHUHQW 6SHFLHV RI ,QVHFW *DOOV LQ 5HODWLRQ WR (DFK
2WKHU RQ WKH 6ROLGDJR DOWLVVLPD

Galls are abnormal growths created by plants and commonly induced by insects; they provide
QXWULHQWV DQG VKHOWHU IRU LQVHFW ODUYDH. 7ZR FRPPRQ JDOOV RQ WKH 6ROLGDJR AOWLVVLPD
(JROGHQURG) DUH EDOO JDOOV DQG EXQFK JDOOV. +RZHYHU, OLWWOH LV NQRZQ DERXW WKH UHODWLRQVKLS RI
WKHVH WZR JDOOLQJ VSHFLHV DW D ILHOG VFDOH. 7KH UHODWLRQVKLS EHWZHHQ WKH WZR VSHFLHV FRXOG EH
FDWHJRUL]HG LQ WKUHH ZD\V: SRVLWLYH DVVRFLDWLRQ (WKH VSHFLHV SUHIHU WR JDOO QHDU HDFK RWKHU),
QHJDWLYH DVVRFLDWLRQ (WKH VSHFLHV SUHIHU WR JDOO DZD\ IURP HDFK RWKHU), DQG QHXWUDO DVVRFLDWLRQ
(QR SUHIHUHQFH). 7KH SXUSRVH RI WKLV SURMHFW LV WR GHWHUPLQH KRZ WKH SRVLWLRQV RI GLIIHUHQW
VSHFLHV RI JROGHQURG JDOOV DUH DVVRFLDWHG. 7KH K\SRWKHVLV LV WKDW JROGHQURG JDOOLQJ LQVHFWV DUH
SRVLWLYHO\ DVVRFLDWHG. 7KH LQGHSHQGHQW YDULDEOH LV WKH ORFDWLRQ RI WKH JDOOV, DQG WKH GHSHQGHQW
YDULDEOH LV DVVRFLDWLRQ. )LUVW, PDSV RI DFWXDO JDOO ORFDWLRQV (FDOOHG DFWXDO PDSV) ZHUH FUHDWHG
for two fields of goldenrod; to do this, sampling points were selected randomly; at each point,
WKH QXPEHU DQG LGHQWLWLHV RI JDOOV ZHUH UHFRUGHG. 6HFRQG, VLPXODWHG QHXWUDO DVVRFLDWLRQ PDSV
ZHUH FUHDWHG E\ VKXIIOLQJ WKH ODEHOV/LGHQWLWLHV RI HDFK SRLQW. 7KLUG, WKH DFWXDO DQG VLPXODWHG
PDSV ZHUH FRPSDUHG WR GHWHUPLQH DVVRFLDWLRQ LQ WKH DFWXDO PDSV. 7KH UHVXOWV VKRZHG WKDW WKH
DVVRFLDWLRQ (RQ WKH DFWXDO PDSV) ZDV PRVWO\ QHXWUDO. 8QGHUVWDQGLQJ WKH FR-RFFXUUHQFH RI JDOOV
FDQ SURYLGH LQVLJKW LQWR WKH EHKDYLRU DQG WHQGHQFLHV RI JDOOLQJ LQVHFWV, D VWHS WRZDUGV EHLQJ
DEOH WR XVH JDOOV DV ELRORJLFDO FRQWURO DJHQWV WR OLPLW WKH VSUHDG RI LQYDVLYH SODQWV.

SWXdenW Name(V): 6. /LX

AbVWracW:

246
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: Did Whe VaccinaWion QXell COVID-19 SXrge afWer Holida\V: An Anal\ViV of Real-World
DaWa

    LaVW \ear, I anal\]ed hoZ holida\V affecWed COVID-19 Vpread. ThiV \ear, I ZanWed Wo
further study the following: how vaccination impacted COVID-19; how the post-holiday spike
differed from 2020; and how vaccination impacted the post-holiday surge.
    Data was retrieved from CDC and Johns Hopkins databases. I studied Independence Day,
HalloZeen, ThankVgiYing, and 1/15-2/1/2022. Anal\ViV ZaV done XVing E[cel piYoW WableV,
linear regreVVion, and PearVon correlaWion. I compared Whe poVW-holida\ Vpike of 2021 Wo 2020
and e[amined correlaWion beWZeen YaccinaWion raWe and Whe VpikeV. I alVo correlaWed
YaccinaWion raWe ZiWh caVeV/deaWhV Zhen omicron ZaV dominanW. Ne[W, I compared norWheaVW
and VoXWheaVW VWaWeV Wo Vee Whe impacW of ZeaWher/WemperaWXre.
    I foXnd WhaW in 2021, eYer\ addiWional 100 fXll YaccinaWionV preYenWed 8 infecWionV. EYer\
1% increaVe in fXll YaccinaWionV preYenWed 35 deaWhV per million people. ParWial YaccinaWion
ZaV leVV effecWiYe.
    In 2021, higher YaccinaWion raWeV correlaWed ZiWh a greaWer VXrge afWer HalloZeen and
ThankVgiYing. Cold WemperaWXreV coXld haYe conWribXWed Wo Whe greaWer VXrge in Whe NorWheaVW
Whan Whe SoXWheaVW dXring HalloZeen. There ZaV a poVVibiliW\ WhaW a falVe VenVe of VecXriW\
caXVed norWheaVW VWaWeV WhaW had more YaccinaWion Wo haYe a greaWer Vpike afWer ThankVgiYing,
Zhich iV VXggeVWed b\ a poViWiYe correlaWion beWZeen fold change and YaccinaWion raWe.
    ReVXlWV VhoZ WhaW, oYerall, Whe YaccinaWion iV effecWiYe in decreaVing infecWion and deaWh bXW
leVV effecWiYe for omicron. HoZeYer, high YaccinaWion correlaWed ZiWh greaWer VXrge afWer
HalloZeen and ThankVgiYing, Zhich coXld be dXe Wo a difference in ZeaWher or a falVe VenVe of
VecXriW\.

SWXdenW Name(V): J. Li

AbVWracW:

256
Word CoXnW

1. AV a parW of WhiV reVearch projecW, Whe VWXdenW direcWl\ handled, manipXlaWed, or inWeracWed ZiWh (check
all WhaW appl\):
                                   hXman VXbjecWV                  poWenWiall\ ha]ardoXV biological agenWV
                                   YerWebraWe animalV             conWrolled VXbVWanceV

2. SWXdenW independenWl\ performed all procedXreV aV oXWlined in WhiV abVWracW.
3. ThiV projecW ZaV condXcWed aW a RegiVWered ReVearch InVWiWXWion.
4. IV WhiV projecW a conWinXaWion?
5. M\ diVpla\ board inclXdeV phoWographV/YiVXal depicWionV of hXmanV (oWher Whan m\Velf or m\ famil\):

[
[

[
[

YeV No
YeV No

YeV No

YeV No
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TiWle: ,GHQWLILFDWLRQ RI 'UXJJDEOH 6LWHV DQG /HDG CRPSRXQGV WR 7DUJHW 25)8 LQ 6A56-CR9-2

CXUUHQW WKHUDSHXWLF VWUDWHJLHV DJDLQVW 6A56-CR9-2 DUH PDLQO\ IRFXVHG RQ WKH WUDGLWLRQDO GUXJ
WDUJHWV OLNH VSLNH SURWHLQV DQG YLUDO HQ]\PHV. 2WKHU YLUDO SURWHLQV ZLWK LPSRUWDQW UROHV LQ
C29,'-19 SDWKRJHQLFLW\ DUH QRW EHLQJ WDUJHWHG IRU GUXJ GLVFRYHU\. )RU H[DPSOH, UHFHQW
VWXGLHV VKRZ WKDW 25)8 SURWHLQ PD\ EH UHVSRQVLEOH IRU WKH UDSLG VSUHDGLQJ RI 6A56-CR9-2,
FRPSDUHG WR RWKHU FRURQDYLUXVHV. +RZHYHU, WKH NQRZOHGJH RI OHDG FRPSRXQGV DQG GUXJ-
GRFNLQJ VLWHV IRU 25)8 LV OLPLWHG. 7KH FXUUHQW VWXG\ XVHG WKH ;-UD\ FU\VWDO VWUXFWXUH RI 25)8
WR DQDO\]H SRWHQWLDO GUXJ-GRFNLQJ VLWHV XVLQJ 'HHSVLWH. A GRFNLQJ VLWH FRPSRVHG RI 7<558,
7<573, ,/(74, A6375, 7<579, 35293, /<694, DQG /(895 ZDV GHILQHG. 6WUXFWXUH-EDVHG
YLUWXDO VFUHHQLQJ ZDV FRQGXFWHG DJDLQVW WKLV VLWH, XVLQJ DOO )'A-DSSURYHG VPDOO PROHFXOH
compounds. “Dockthor” by GMMSB and “Cheminformatic Tools and Databases for
3KDUPDFRORJ\´ E\ 8QLYHUVLWp C{WH G'A]XU RSHQ-VRXUFH VHUYHUV IRU YLUWXDO VFUHHQLQJ ZDV XVHG.
7KH FRPSOHPHQWDULW\ RI HDFK VPDOO PROHFXOH FRPSRXQG IURP WKH GDWDEDVH ZDV PHDVXUHG
DJDLQVW WKH GHILQHG ELQGLQJ VLWH. 7KH YLUWXDO VFUHHQLQJ \LHOGHG D QXPEHU RI SURPLVLQJ OHDG
FRPSRXQGV LQFOXGLQJ 3DOLSHULGRQH (6FRUH: -119.990) DQG *O\FHURO SKHQ\OEXW\UDWH (6FRUH:
-114.720). 7RS-UDQNHG FRPSRXQGV FDQ XQGHUJR IXUWKHU ELRFKHPLFDO VWXGLHV RU OHDG
FRPSRXQGV IRU GUXJ UHSXUSRVLQJ DJDLQVW 6A56-CR9-2. )RU WKH ILUVW WLPH, WKLV VWXG\ SURYLGHV
SRWHQWLDO OHDG FRPSRXQGV WDUJHWLQJ 25)8 SURWHLQ.

SWXdenW Name(V): 6. 6DWKHHVKNXPDU

AbVWracW:

215
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: 6WDWLVWLFDO 0HWKRGV RQ ,QFRUSRUDWLQJ 3URWHLQ 6WUXFWXUH ,QIRUPDWLRQ ZLWK 5DUH 9DULDQW
AVVRFLDWLRQ 6WXGLHV

Whole exome and whole genome sequencing association studies have long been used as a way
WR LGHQWLI\ JHQHV DQG YDULDQWV WKDW LQIOXHQFH FRPSOH[ GLVHDVHV DQG WUDLWV. +RZHYHU, GHVSLWH
WKHLU SRSXODULW\, WKHLU VWDWLVWLFDO SRZHU LV OLPLWHG E\ D KLJK EDFNJURXQG UDWH RI QHXWUDO YDULDQWV.
,Q RUGHU WR LVRODWH UDUH YDULDQWV PRUH WR LPSURYH WKH VWDWLVWLFDO SRZHU RI DQDO\VLV, PDQ\ QRYHO
VWDWLVWLFDO PHWKRGV KDYH EHHQ GHYHORSHG. 7KUHH RI WKHVH DUH 32,17, 36CA1, DQG
POKEMON, each of which use a unique method to identify the likelihood that a rare variant
LQIOXHQFHV D WUDLW RU GLVHDVH. :LWK WKHVH WKUHH PHWKRGV, , XVHG D UHODWLYHO\ ZHOO-VWXGLHG VHW RI
JHQHV WR GHWHUPLQH WKH VWDWLVWLFDO SRZHU RI HDFK RI WKHVH WKUHH PHWKRGV LQ LGHQWLI\LQJ NQRZQ
GLVHDVH-DVVRFLDWHG JHQHV. 7KHQ, LQVWHDG RI XVLQJ JHQHV ZLWK H[SHULPHQWDOO\ PDSSHG VWUXFWXUHV
LQ WKH 3URWHLQ 'DWD BDQN (3'B), , XVHG AOSKD)ROG2¶V UHYROXWLRQDU\ SURWHLQ VWUXFWXUH
SUHGLFWLRQ DOJRULWKP, ZKLFK DOORZHG IRU PRUH JHQHV WR KDYH PDSSHG VWUXFWXUHV, ZKLOH
VDFULILFLQJ VRPH DFFXUDF\. 0\ SURMHFW DQDO\]HG WKH LPSDFW WKDW AOSKD)ROG2 KDG RQ WKH
VWDWLVWLFDO SRZHU DQG DFFXUDF\ RI WKH WKUHH PHWKRGV¶ DQDO\VHV, VHHLQJ LI WKH LPSDFW RI
AOSKD)ROG 2 RQ UDUH YDULDQW DQDO\VLV LV DV VLJQLILFDQW DV WKH LPSDFW LW KDG RQ WKH ELRORJLFDO
FRPPXQLW\ DV D ZKROH.

SWXdenW Name(V): 6. ;X

AbVWracW:

204
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: 'HYHORSPHQW RI 2LO 6SLOO 'HWHFWLRQ 7HFKQRORJ\ XVLQJ 9LGHR ,PDJH 3URFHVVLQJ E\ 'HHS
1HXUDO 1HWZRUN

A VLQJOH RLO VSLOO FDQ FDXVH IDWDO GDPDJH WR WKH PDULQH HQYLURQPHQW. AV WKH\ VSUHDG VR UDSLGO\,
HDUO\ GHWHFWLRQ LV FUXFLDO. 7KH ILUVW VWHS LQ GRLQJ VR LV WR ORFDWH DUHDV DIIHFWHG E\ WKH VSLOO. 7KLV
UHVHDUFK DLPV WR GHWHFW RLO VSLOOV LQ UHJLRQV ZKHUH KXPDQ VXSHUYLVLRQ LV GLIILFXOW DQG WR SURYLGH
DQ DOWHUQDWLYH WR KXPDQ ODERU E\ GHYHORSLQJ D PRGHO RSWLPL]LQJ CRPSXWHU 9LVLRQ. BDVHG RQ D
*RRJOH-GHYHORSHG PRGHO (,QFHSWLRQ), WKH PRGHO LQFRUSRUDWHV KLGGHQ UHOX DQG RXWSXW VLJPRLG
DFWLYDWLRQ IXQFWLRQ WR SUHYHQW YDQLVKLQJ JUDGLHQWV. AQ AGDP RSWLPL]HU XSGDWHV ZHLJKW YDOXHV
LQ WKH PRGHO EDVHG RQ WKHLU FRQWULEXWLRQ RQ WKH ILQDO RXWSXW. 'URSRXW OD\HUV ZHUH SODFHG WR
SUHYHQW RYHUILWWLQJ DQG XQFRQVFLRXV ELDV LQ LPDJH GDWD. ,PDJH GDWD ZHUH FROOHFWHG E\
CUDZOLQJ (,PDJHU*HHN) DQG IURP D .DJJOH GDWDVHW, WKHQ ZHQW WKURXJK GDWD DXJPHQWDWLRQ WR
LQFUHDVH WKH DFFXUDF\ RI WKH PRGHO DQG SUHSDUH WKH PRGHO DJDLQVW XQH[SHFWHG FDVHV RI RLO
VSLOOV RU XQLQWHQGHG ELDVHV LQ GDWD FROOHFWHG. BHFDXVH LW XWLOL]HV DUWLILFLDO LQWHOOLJHQFH, LW FDQ EH
XVHG DQ\ WLPH XQOLNH KXPDQ ODERU. 8QOLNH SUH-FRGHG VRIWZDUH, WKH PRGHO ZRUNV UHDO-WLPH.
:KHQ WHVWHG, WKH PRGHO KDG DQ DFFXUDF\ QHDU 90 % RQ LPDJH (WHVWLQJ RLO VSLOO) GDWD, DQG RQ
YLGHR GDWD KDG D FXPXODWLYH DFFXUDF\ WKDW QHDUHG 100 %- LQGLFDWLQJ WKDW D PDMRULW\ RI RLO VSLOOV
ZHUH DEOH WR EH GHWHFWHG. 7KH PRGHO ZLWKRXW GDWD DXJPHQWDWLRQ IXQFWLRQHG EHWWHU (ORZHU ORVV,
KLJKHU DFFXUDF\) EXW KDG D OHVV VWDEOH (UHOLDEOH) JURZWK LQ DFFXUDF\. B\ WKHVH UHVXOWV, LW FDQ EH
LQIHUUHG WKDW WKH PRGHO ZLOO EH VXFFHVVIXO LQ SUDFWLFH.

SWXdenW Name(V): A. 2K

AbVWracW:

251
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: /RQJLWXGLQDO YLDELOLW\ RI D PL[HG FRPPXQLW\ RI PLFUREHV LQ WZR PHWKRGV RI SUHVHUYDWLRQ

5HVHDUFK ODERUDWRULHV SUHVHUYH PLFURELDO VDPSOHV WKURXJK IUHH]LQJ EXW RIWHQ IDFH WKH LVVXH RI
DYRLGLQJ LQWUDFHOOXODU LFH IRUPDWLRQ. A SUDFWLFDO VROXWLRQ LV VXVSHQGLQJ WKH PLFURELDO FXOWXUH LQ
WKH SUHVHQFH RI D FU\RSURWHFWLYH DJHQW (C3A) WKDW SHUPHDWHV WKH FHOOV, GHFUHDVLQJ WKH IUHH]LQJ
SRLQW RI ZDWHU DQG LQFUHDVLQJ LWV YLVFRVLW\, WKXV UHGXFLQJ WKH SUREDELOLW\ RI LFH FU\VWDO
IRUPDWLRQ. +RZHYHU, WKH LPSDFW RI WKH GXUDWLRQ RI IUHH]LQJ RQ GLIIHUHQW PLFURELDO VSHFLHV LV
ODUJHO\ XQNQRZQ. 7KLV SUHOLPLQDU\ VWXG\ DLPV WR XQGHUVWDQG WKH ORQJLWXGLQDO YLDELOLW\ RI
YDULRXV PLFURELDO VSHFLHV LQ D PHWDJHQRPLF VDPSOH DQG WKH HIIHFWV RI JO\FHURO LQ WKH YLDELOLW\
SHULRG.

The chosen CPA for this study is a 10% glycerol solution. We prepare several aliquots of a
NQRZQ PHWDJHQRPLF VDPSOH LQ (5HDVRQHU¶V 2A) EURWK ZLWK DQG ZLWKRXW 10% JO\FHURO DQG
stored at -80°C. One aliquot, preserved with and without CPA, was thawed and serially
GLOXWHG IURP 1:10 WR 1:100.. 7KH 1:1., 1:10., DQG 1:100. GLOXWLRQV ZHUH SODWHG DQG
incubated at 37°C. Every week collected the data by counting colonies from 1:10K dilution
SODWH DQG UXQQLQJ D 0A/', (0DWUL[-AVVLVWHG /DVHU 'HVRUSWLRQ/,RQL]DWLRQ) VFDQ RQ VHOHFWHG
48 FRORQLHV.

2XU UHVXOWV VKRZHG WKDW 6WDSK\ORFRFFXV VSHFLHV DUH PRUH UREXVW LQ WKHLU YLDELOLW\ WKDQ .RFXULD
RU 5RVHRPRQDV XQGHU DHURELF, DQDHURELF, ZLWK DQG ZLWKRXW JO\FHURO VWRUDJH FRQGLWLRQV. 7KH
GDWD VXJJHVW WKDW JO\FHURO LV DQ HIIHFWLYH FU\RSURWHFWDQW IRU 4-5 ZHHNV, DIWHU ZKLFK LW KDG D
QHJDWLYH LQIOXHQFH RQ WKH RYHUDOO VDPSOH YLDELOLW\.

6FLHQWLVWV FDQ XVH WKLV LQIRUPDWLRQ WR HVWDEOLVK ODERUDWRU\ SURFHGXUHV WR VWRUH PLFURELDO
VDPSOHV DQG WKH WLPHOLQH RI H[SHULPHQWV.

SWXdenW Name(V): A. 6KDUPD

AbVWracW:

252
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: 'DQJHURXV DQG WR[LF OLJKWHQLQJ SURGXFWV XVHG LQ WKH FRVPHWRORJ\ ILHOG UHSODFHG ZLWK
QDWXUDO OLJKWHQHUV LQ RUGHU WR SURYLGH D VDIH DQG HIIHFWLYH OLJKWHQLQJ VHUYLFH ZLWKRXW
KDUPIXO FKHPLFDOV.

 ,Q WKH KDLUGUHVVLQJ LQGXVWU\ PDQ\ KDLUVW\OLVWV XVH FKHPLFDOV WKDW DUH KDUPIXO WRZDUGV WKHP
DQG HYHQ WKHLU FOLHQWV. ,W FDQ DOVR EH GDPDJLQJ IRU WKH KDLU FDXVLQJ LW WR EHFRPH EULWWOH DQG
ZHDN. 7KH LQJUHGLHQWV LQFOXGHG LQ KDLU OLJKWHQHUV DUH EOHDFK,DPPRQLD, DQG SKHQ\OHQHGLDPLQH.
:KDW , LQWHQG WR OHDUQ IURP WKLV H[SHULPHQW LV WR WU\ DQG ILQG ZKLFK QDWXUDO OLJKWHQHU ZRXOG EH
VDIH WR XVH LQ RUGHU WR DVVXUH WKDW WKHVH SURGXFWV WKDW DUH EHLQJ XVHG WR OLJKWHQ WKH KDLU DUH VDIHU
IRU FRVPHWRORJLVWV DQG FOLHQWV. ,Q RUGHU WR PDNH D FKDQJH OLNH WKLV ZH QHHG WR EH DEOH WR
UHSODFH WKH OLJKWHQHU XVHG QRZ ZLWK RQH WKDW LV QRW RQO\ OHVV GDPDJLQJ DQG VDIHU EXW DOVR
HIILFLHQW. :H ZLOO EH WHVWLQJ IRXU GLIIHUHQW QDWXUDO OLJKWHQHUV LQ RUGHU WR ILQG RQH WKDW ZLOO EH
LGHDO WR EH XVHG LQ WKH VDORQ. ,Q WKLV H[SHULPHQW ZH ZLOO H[DPLQH KRZ PXFK WKH KDLU OLJKWHQV LQ
DQG DQ DYHUDJH WLPH IUDPH UHJXODU OLJKWHQHU ZRXOG EH XVHG. 0DQ\ RI WKHVH QDWXUDO OLJKWHQHUV
WHQG WR OLJKWHQ DW PXFK VORZHU UDWHV DQG PD\ QHHG PRUH VHVVLRQV LQ RUGHU WR JHW LW WKH GHVLUHG
OHYHO VR , ZLOO UHFRUG KRZ PDQ\ OHYHOV WKH KDLU KDV OLJKWHQHG ZLWK HDFK QDWXUDO OLJKWHQHU.
8VLQJ D UHJXODU OLJKWHQHU LQ KDLU, D FOLHQW ZRQ¶W EH DEOH WR JR IURP GDUN WR EORQGH LQ RQH
session. It would require more sessions to accomplish the desired look, but it will be safer for
WKH ZRUNHU DQG FOLHQW.

SWXdenW Name(V): 5. 3DFKHFR

AbVWracW:

242
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: 7R VKLQH RU QRW WR VKLQH ± +RZ GRHV D =HEUDILVK 3LJPHQW CHOO 'HFLGH WR 7XUQ BODFN RU
6LOYHU?

:KDW DUH WKH UHJXODWRU\ HOHPHQWV LPSRUWDQW IRU UHJXODWLQJ LULGRSKRUH JHQH H[SUHVVLRQ? , KDYH
XVHG ELRLQIRUPDWLFV WR DQDO\]H IXQFWLRQDO HSLJHQRPLF GDWD ZLWK WKH JRDO RI LGHQWLI\LQJ
UHJXODWRU\ HOHPHQWV HVVHQWLDO IRU ]HEUDILVK SLJPHQW FHOO IDWH GHWHUPLQDWLRQ. 2QH RI WKH PRVW
LPSRUWDQW SUREOHPV LQ ELRORJ\ LV KRZ WKH VDPH JHQHWLF PDWHULDO DOO FHOOV VKDUH JLYHV ULVH WR
GLIIHUHQW FHOO W\SHV LQ GHYHORSPHQW LQ D PXOWL-FHOOXODU RUJDQLVP VXFK DV D KXPDQ. 7KH
LQIRUPDWLRQ RUFKHVWUDWLQJ KRZ HDFK FHOO H[SUHVVHV GLIIHUHQW JHQHV LV HQFRGHG RQ WRS RI WKH
genetic information, thus defined as “epigenetics''. How epigenetics determines cell fate thus
holds the secret to one of the most fundamental questions of life.

=HEUDILVK SLJPHQW FHOO GLIIHUHQWLDWLRQ SURYLGHV DQ DWWUDFWLYH PRGHO WR VWXG\ FHOO IDWH
SURJUHVVLRQ. +HUH, D VLQJOH QHXUDO FUHVW SURJHQLWRU HQJHQGHUV WZR PRUSKRORJLFDOO\ GLVWLQFW
SLJPHQW W\SHV: EODFN PHODQRF\WHV DQG VKLQ\ LULGRSKRUHV. +RZ WKH HSLJHQHWLF IDFWRUV
FRQWULEXWH WR SLJPHQW FHOO IDWH LV SRRUO\ XQGHUVWRRG. 3UHYLRXVO\, :DQJODE IURP :DVK8
PDSSHG WKH HSLJHQHWLF SURILOHV RI PHODQRF\WHV DQG LULGRSKRUHV, LQFOXGLQJ '1A PHWK\ODWLRQ,
FKURPDWLQ DFFHVVLELOLW\, DQG JHQH H[SUHVVLRQ. , KDYH XVHG ELRLQIRUPDWLFV DSSURDFKHV WR
process and analyze these next-gen sequencing based large epigenomic datasets. I compared
WKH HSLJHQRPH DQG WUDQVFULSWRPH ODQGVFDSH EHWZHHQ PHODQRF\WHV DQG LULGRSKRUHV, UHYHDOHG
GLIIHUHQWLDOO\ H[SUHVVHG JHQHV DQG GLIIHUHQWLDOO\ HSLJHQHWLFDOO\ PRGLILHG UHJLRQV, DQG SUHGLFWHG
UHJXODWRU\ HOHPHQWV LPSRUWDQW IRU LULGRSKRUH JHQH H[SUHVVLRQ. ,Q WKH IXWXUH, , SODQ WR
H[SHULPHQWDOO\ YDOLGDWH WKH PRVW LQWHUHVWLQJ FDQGLGDWH UHJXODWRU\ HOHPHQWV.

SWXdenW Name(V): 6. ;X

AbVWracW:

229
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: (IIHFWV RI /HDG RQ *DOOXV *DOOXV (PEU\RQLF 1HXULWH 3URMHFWLRQV

7KH CHQWHUV IRU 'LVHDVH CRQWURO DQG 3UHYHQWLRQ (C'C) VWDWHV WKDW OHYHOV RI OHDG XQGHU 5 XJ/G/
DUH FRQVLGHUHG VDIH. +RZHYHU, UHFHQW VWXGLHV VXJJHVW WKDW HYHQ ORZHU OHYHOV RI OHDG FRXOG OHDG
WR GHILFLWV LQ EHKDYLRU, FRJQLWLYH IXQFWLRQ, DQG EUDLQ GHYHORSPHQW. 8S WR GDWH, WKH PHFKDQLVPV
E\ ZKLFK OHDG DIIHFWV WKH QHUYRXV V\VWHP DUH UHODWLYHO\ XQNQRZQ. ,Q WKLV VWXG\, , ZRUNHG ZLWK
D UHVHDUFK WHDP OHG E\ 3URIHVVRU /L DW WKH 8QLYHUVLW\ RI +DUWIRUG WR VWXG\ *DOOXV JDOOXV
HPEU\RQLF FKLFNHQ GRUVDO URRW JDQJOLRQV ('5*V), ZKLFK DUH FULWLFDO VWUXFWXUHV WKDW JLYH ULVH WR
WKH VHQVRU\ QHUYHV LQ WKH SHULSKHUDO QHUYRXV V\VWHP. (PEU\RQLF '5*V ZHUH FXOWXUHG IURP
(11 HPEU\RV DQG WKH HIIHFWV RI OHDG DQG QHXUDO JURZWK IDFWRU (1*)) RQ QHXULWH RXWJURZWK
ZHUH H[DPLQHG RYHU WKH FRXUVH RI 5 GD\V. 4XDOLWDWLYH DQG TXDQWLWDWLYH DQDO\VHV RI QHXULWH
TXDQWLW\ DQG OHQJWK RI WKHVH '5* SURWUXVLRQV ZHUH SHUIRUPHG. /HDG-WUHDWHG JDQJOLRQV ZLWK
1*) VKRZHG VLJQLILFDQWO\ ODUJHU JDQJOLRQ VL]H DQG VKRUWHU UHODWLYH D[RQDO JURZWK YHUVXV
FRQWURO JDQJOLRQV WKDW ZHUH WUHDWHG ZLWK 1*), RU LQ FXOWXUH PHGLD ZLWK QR OHDG RU 1*). A[RQV
GLIIHUHQWLDWHG IURP OHDG-WUHDWHG FXOWXUHV ZLWK 1*) KDG VLJQLILFDQWO\ VKRUWHU UHODWLYH OHQJWK DV
RSSRVHG WR JDQJOLRQV WKDW ZHUH RQO\ WUHDWHG ZLWK QHUYH JURZWK IDFWRU (S<0.05). 7KH RYHUDOO
GDWD VKRZHG WKDW OHDG FRQFHQWUDWLRQV ZHOO EHORZ VDIH OLPLWV ZHUH VWLOO GHWULPHQWDO WR WKH
QHUYRXV V\VWHP IRU ERWK LWV JURZWK DQG GHYHORSPHQW. 0RUH HYLGHQFH XQGHUVFRULQJ WKH KDUPIXO
HIIHFWV RI OHDG FRXOG OHDG WR DQ LQFUHDVH LQ SXEOLF DZDUHQHVV, KDUP UHGXFWLRQ DZDUHQHVV, DQG
IXUWKHU PHFKDQLVWLF XQGHUVWDQGLQJ.

SWXdenW Name(V): 7. 7DQ

AbVWracW:

249
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: CRPSXWDWLRQDO LGHQWLILFDWLRQ RI PL51AV DVVRFLDWHG ZLWK KHDUW WXPRU DQG FDUGLRYDVFXODU
GLVHDVH

6DUFRPDV LV D UDUH W\SH RI VRIW WLVVXH FDQFHU WKDW LV IRXQG LQ WKH EORRG YHVVHOV RI WKH KHDUW.
6LPLODUO\, PDQ\ FDUGLRYDVFXODU GLVHDVHV FDQ LQYDGH YDULRXV KHDUW VWUXFWXUHV. A PLFUR51A
(PL51A), D VPDOO VLQJOH-VWUDQGHG QRQ-FRGLQJ 51A PROHFXOH, RIWHQ UHJXODWHV JHQH H[SUHVVLRQ
WKURXJK WDUJHWLQJ WKH 3¶ 8QWUDQVODWHG UHJLRQ (875) RI JHQH(V). 7KH JRDO RI P\ UHVHDUFK ZDV WR
LQYHVWLJDWH WKH FRQQHFWLRQ EHWZHHQ VDUFRPD DQG YDULRXV FDUGLRYDVFXODU GLVHDVHV WKURXJK
H[DPLQLQJ WKH PL51A DQG JHQH WDUJHW YDULDQW SDLUV WKDW DUH DVVRFLDWHG ZLWK ERWK GLVHDVHV.

)LUVW, , XVHG WKH SXEOLVKHG 7C*A VDUFRPD VWXG\ WR VHOHFW GLIIHUHQWLDOO\ H[SUHVVHG PL51AV
DVVRFLDWHG ZLWK HDFK VDUFRPD VXEW\SH. 7KHQ, , XVHG WKH *:A6 CDWDORJ GDWDEDVH WR UHWULHYH D
FRPSUHKHQVLYH FDWDORJ RI JHQHV DVVRFLDWHG ZLWK FRURQDU\ DUWHU\ GLVHDVH. 1H[W, , VHDUFKHG
7DUBDVH IRU FR-RFFXUUHQFH WR ERWK VDUFRPD DQG FDUGLRYDVFXODU GLVHDVHV. , WKHQ FKHFNHG WKLV
OLVW RI FRPPRQ PL51A-JHQH SDLUV WR FRPSDUH DJDLQVW PL51AV UHSRUWHG WR EH GLIIHUHQWLDOO\
H[SUHVVHG LQ D VWXG\ IRU UKHXPDWLF FDUGLWLV SDWLHQWV. , LGHQWLILHG RQH PL51A (KVD-PL5-92D-3S)
ZKLFK RYHUODSSHG LQ ERWK VWXGLHV. , WKHQ VHDUFKHG PL51HW IRU WKLV PL51A¶V WDUJHWLQJ JHQH,
*C/C. 7KH PXWDWLRQ RI *C/C LV LQYROYHG LQ P\RFDUGLDO LQIDUFWLRQ DQG DOVR KHPRO\WLF
DQHPLD.

0\ UHVHDUFK UHVXOWV LPSO\ WKDW KVD-PL5-92D-3S FDQ DIIHFW *C/C JHQH H[SUHVVLRQ DQG OHDG WR
PRUH PXWDWLRQV WKDW LQWHUIHUH ZLWK WKH FHOOXODU DQWLR[LGDQW SURFHVVHV LQ VDUFRPD SDWLHQWV, ZKR
PLJKW EH DW LQFUHDVHG ULVN IRU P\RFDUGLDO LQIDUFWLRQ DQG KHPRO\WLF DQHPLD. 0\ UHVHDUFK FDQ EH
KHOSIXO LQ GHYHORSLQJ WUHDWPHQW VWUDWHJLHV IRU VDUFRPD SDWLHQWV E\ DVVHVVLQJ WKH ULVN OHYHO RI
EHLQJ DIIHFWHG ZLWK RWKHU GLVRUGHUV.

SWXdenW Name(V): J. Gao

AbVWracW:

260
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: 'HWHUPLQLQJ WKH AYDLODELOLW\ RI (IIHFWLYH 2QOLQH 7ULDJH 5HVRXUFHV IRU 3DWLHQWV DW
0XVFXORVNHOHWDO 8UJHQW CDUH CHQWHUV

3DWLHQWV H[SHULHQFH RUWKRSHGLF LQMXULHV IUHTXHQWO\ DQG KDYH SUHYLRXVO\ UHOLHG RQ HPHUJHQF\
GHSDUWPHQWV (('V) WR UHFHLYH FDUH. 0XVFXORVNHOHWDO 8UJHQW CDUH CHQWHUV (08CCV) KDYH
SURYHG WR EH DQ DOWHUQDWLYH WR SURYLGH PRUH HIILFLHQW DQG WLPHO\ FDUH. 7KH SXUSRVH RI WKLV
SURMHFW ZDV WR GHWHUPLQH WKH DYDLODELOLW\ RI HIIHFWLYH RQOLQH WULDJH UHVRXUFHV WR HQVXUH SDWLHQWV
DUH GLUHFWHG WR DSSURSULDWH WUHDWPHQW IDFLOLWLHV ZKLOH DOVR FKDUDFWHUL]LQJ SRWHQWLDO IDFWRUV WKDW
ZRXOG KDYH DQ LQFUHDVHG OLNHOLKRRG RI WULDJH UHVRXUFH DYDLODELOLW\. ,W ZDV K\SRWKHVL]HG WKDW
WKHUH DUHQ¶W D VXIILFLHQW DPRXQW RI RQOLQH WULDJH UHVRXUFHV RQ KRZ WR PDQDJH PXVFXORVNHOHWDO
LQMXULHV GXH WR D SURYHQ LQFUHDVH LQ ZDLW WLPHV, RYHUFURZGLQJ, DQG LQVXIILFLHQW SDWLHQW FDUH LQ
('V. 7KH ,9 ZDV WKH 08CCV DORQJ ZLWK WKHLU DIILOLDWLRQ DQG ORFDWLRQ. 7KH '9 DUH WKH
EUHDNGRZQ RI ERWK WKH VSHFLILF DQG WKH QXPEHU RI WULDJH UHVRXUFHV WKDW DUH DYDLODEOH RQOLQH.
AOO 08CCV LQ WKH 8QLWHG 6WDWHV ZHUH FRPSLOHG E\ XVLQJ JRRJOH PDSV VHDUFK HQJLQH. (DFK
08CC ZHEVLWH ZDV VHDUFKHG IRU:  SUHVHQFH RI D CKDWBRW, ZDLW WLPH, DELOLW\ WR VFKHGXOH
DSSRLQWPHQWV RQOLQH, SDWLHQW FKHFNOLVW, OLVWHG WUHDWHG LQMXULHV, DQG DIILOLDWLRQ. 5HVXOWV VKRZ WKDW
VRPH RIIHUHG FKDWERWV WR DLG LQ WULDJH DQG SDWLHQW TXHVWLRQV. 9HU\ IHZ SURYLGHG SDWLHQWV ZLWK
UHVRXUFHV WR KHOS ZLWK WULDJH VXFK DV D FKHFNOLVW WKDW LQIRUPHG SDWLHQWV ZKHQ WR JR WR WKH (',
DQG IHZ SURYLGHG D ZDON-LQ ZDLW WLPH HVWLPDWH. 7KLV VWXG\ FRXOG XQLTXHO\ HQFRXUDJH 08CCV
WR HGXFDWH SDWLHQWV UHJDUGLQJ WKH DSSURSULDWH IDFLOLW\ WR VHHN FDUH, DOORZLQJ ('V WR FRQWLQXH
SURYLGLQJ FDUH IRU PRUH HPHUJHQW FRQGLWLRQV DQG WUXH RUWKRSHGLF HPHUJHQFLHV.

SWXdenW Name(V): A. BDKHO

AbVWracW:

250
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R

Technical DiVciplineV SelecWed b\ Whe SWXdenW
(LiVWed in order of releYance Wo Whe projecW) BE  ME  MA

ProjecW
NXmber
3052

CSEF Official AbVWracW and CerWificaWion Fair CaWegor\

LS



TiWle: 'R /HIW-+DQGHG 6WXGHQWV ([SHULHQFH (PRWLRQV 'LIIHUHQWO\ 7KDQ 5LJKW-+DQGHG 6WXGHQWV?

7KLV SURMHFW¶V SXUSRVH ZDV WR GLVFRYHU LI OHIW-KDQGHG VWXGHQWV UHVSRQG DQG UHDFW WR HYHU\GD\
KLJK VFKRRO H[SHULHQFHV PRUH HPRWLRQDOO\ WKDQ ULJKW-KDQGHG VWXGHQWV. 7KLV WRSLF ZDV FKRVHQ
EHFDXVH D VWXG\ ZDV GRQH WKDW IRXQG WKDW LQ WKH VWXG\¶V SRSXODWLRQ VL]H, ILYH SHUFHQW PRUH OHIW-
KDQGHG SHRSOH KDG GHSUHVVLRQ WKDQ ULJKW-KDQGHG SHRSOH. 7KLV VWXG\ KHOSHG IRUP WKLV SURMHFW¶V
K\SRWKHVLV ZKLFK ZDV WKDW OHIW-KDQGHG SHRSOH UHVSRQG DQG UHDFW PRUH HPRWLRQDOO\ WR HYHU\GD\
KLJK VFKRRO H[SHULHQFHV WKDQ ULJKW-KDQGHG VWXGHQWV ZKLFK LV D UHDVRQ ZK\ OHIW-KDQGHG SHRSOH
DUH PRUH SURQH WR GHSUHVVLRQ. A *RRJOH )RUP ZDV VHQW WR VWXGHQWV LQ QLQWK, WHQWK, HOHYHQWK,
DQG WZHOIWK JUDGH ZKR DOO DWWHQG WKH VDPH VFKRRO. 7KH VXUYH\ FRQVLVWHG RI D VDIHW\ GLVFODLPHU
DQG ILIWHHQ TXHVWLRQV. 7KH ILUVW TXHVWLRQ LQ WKH VXUYH\ DVNHG ZKDW WKH SDUWLFLSDQW¶V GRPLQDQW
KDQG LV. 7KHQ, VHYHQ TXHVWLRQV DVNHG KRZ HPRWLRQDO WKH SDUWLFLSDQWV IHOW EDVHG RQ WKH VLWXDWLRQ
PHQWLRQHG. 7KH RWKHU VHYHQ TXHVWLRQV DVNHG KRZ HPRWLRQDOO\ WKH SDUWLFLSDQWV ZRXOG UHDFW WR
WKH VLWXDWLRQ JLYHQ. 2QH-KXQGUHG-HOHYHQ VWXGHQWV SDUWLFLSDWHG LQ WKH VXUYH\. 7KHLU UHVXOWV ZHUH
FRPSLOHG, SHUFHQWDJHV ZHUH FDOFXODWHG, DQG WZR GRXEOH EDU JUDSKV DQG WZR ER[ SORWV ZHUH
FUHDWHG. ,Q WKH GRXEOH EDU JUDSKV, WKHUH ZHUH QR VLJQLILFDQW GLVFUHSDQFLHV ZLWKLQ WKH GDWD.
AOVR, WKH PHGLDQV RI WKH ER[ SORWV ZHUH DOPRVW H[DFWO\ WKH VDPH. 7KHVH JUDSKV VKRZHG WKDW
OHIW-KDQGHG DQG ULJKW-KDQGHG VWXGHQWV¶ UHVXOWV ZHUH VLPLODU, DQG KDQGHGQHVV GLG QRW FRQWULEXWH
WR WKH GHJUHH RI HPRWLRQV. )XUWKHUPRUH, WKH K\SRWKHVLV RI OHIW-KDQGHG VWXGHQWV UHVSRQGLQJ DQG
UHDFWLQJ PRUH HPRWLRQDOO\ WR KLJK VFKRRO H[SHULHQFHV WKDQ ULJKW-KDQGHG VWXGHQWV ZDV QRW
VXSSRUWHG.

SWXdenW Name(V): 0. 5RVVHWWL

AbVWracW:

262
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle:

AQWL-9LUDO 3URSHUWLHV RI A\XUYHGLF 0HGLFLQHV (A\XVK .ZDWK, AVKZDJDQGKD, 3LSSDOL
CKXUQD): 3RWHQWLDO IRU 7UHDWPHQW RI C29,'-19 ,QIHFWLRQ?

A\XUYHGD KDV EHHQ XVHG IRU FHQWXULHV LQ (DVWHUQ SDUW RI WKH ZRUOG WR WUHDW D YDULHW\ RI
LOOQHVVHV, LQFOXGLQJ YLUDO LQIHFWLRQ, DQG ZLWK WKH C29,'-19 SDQGHPLF, WUHDWPHQW RSWLRQV IRU
YLUDO LQIHFWLRQV EHFDPH LQFUHDVLQJO\ HVVHQWLDO WR SXEOLF KHDOWK. A\XVK .ZDWK (D PL[WXUH RI
KRO\ EDVLO, FLQQDPRQ, JLQJHU, DQG EODFN SHSSHU), AVKZDJDQGKD (ZLQWHU FKHUU\), DQG 3LSSDOL
CKXUQD (ORQJ SHSSHU) DUH A\XUYHGLF PHGLFLQHV ZKLFK DUH NQRZQ WR KDYH DQWL-YLUDO SURSHUWLHV
DQG XVHG LQ ,QGLD GXULQJ WKH C29,'-19 SDQGHPLF. 7R WHVW WKHLU DQWL-YLUDO HIIHFWLYHQHVV, D
SODTXH DVVD\ ZDV FRQGXFWHG XVLQJ (. CROL DQG 74 EDFWHULRSKDJH. ,W ZDV K\SRWKHVL]HG WKDW
A\XVK .ZDWK ZKLFK LV D PL[WXUH RI D\XUYHGLF KHUEV, ZRXOG KDYH WKH VWURQJHVW UHVXOWV, EDVHG
RQ LWV ZLGHVSUHDG XVH DQG OLWHUDWXUH VXSSRUWLQJ LWV DQWL-YLUDO FDSDFLWLHV. 7KH SODTXH DVVD\
GHWHUPLQHG DOO WKUHH PHGLFLQHV ZHUH HIIHFWLYH LQ UHGXFLQJ WKH QXPEHU RI SODTXHV IRUPHG ZKHQ
FRPSDUHG WR WKH 74 EDFWHULRSKDJH SRVLWLYH FRQWURO. A\XVK .ZDWK JDYH WKH EHVW UHVXOWV ZLWK D
29.5% UHGXFWLRQ DW 5% FRQFHQWUDWLRQ, DQG D 60.6% UHGXFWLRQ DW 10%. 3LSSDOL CKXUQD VKRZHG D
22.1% UHGXFWLRQ DW 5% FRQFHQWUDWLRQ DQG D 39.9% UHGXFWLRQ DW 10%. /DVWO\, AVKZDJDQGKD
KDG D 27.1% UHGXFWLRQ DW 5% DQG 32.8% UHGXFWLRQ DW 10%. 7KLV LQYHVWLJDWLRQ GHPRQVWUDWHG WKH
SRWHQWLDO RI WKHVH A\XUYHGLF PHGLFLQHV LQ WKH WUHDWPHQW RI YLUDO GLVHDVHV. 7KH QH[W VWHSV DUH WR
WHVW WKHVH PHGLFLQHV ZLWK RWKHU YLUXVHV DQG GHWHUPLQH SURSHU FRQFHQWUDWLRQV IRU RSWLPDO
V\PSWRP UHGXFWLRQ DQG UHFRYHU\, ERWK LQ ODE DQG LQ FOLQLFDO VHWWLQJV.

SWXdenW Name(V): 0. CKKDWUH

AbVWracW:

239
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: BHWWHU +RQH\

+RQH\ KDV EHHQ XVHG VLQFH DQFLHQW WLPH DV DQ DQWLEDFWHULDO DJHQW.  (YHQ VR, WKHUH KDV EHHQ
OLPLWHG UHVHDUFK FRQGXFWHG RQ WKH HIIHFWV RI YDULRXV W\SHV RI KRQH\ WR ZRXQG FDUH DQG
DQWLEDFWHULDO SURSHUWLHV.  /LPLWHG VWXGLHV KDYH EHHQ FRQGXFWHG RQ PDQXND KRQH\ DQG
KRQH\GHZ KRQH\.  7KLV VWXG\ H[SDQGV WKH UHVHDUFK WR LQFOXGH ZLOG IORZHU KRQH\.
1RQSDWKRJHQLF VWDSK\ORFRFFXV EDFWHULD ZHUH LQWURGXFHG WR SHWUL GLVKHV.  7KH EDFWHULD ZHUH
DOORZHG WR JURZ IRU 48 KRXUV.  AIWHU, KRQH\ ZDV LQWURGXFHG WR WKH FXOWXUHV DQG WKH VDPSOHV
ZHUH LQFXEDWHG IRU D IXUWKHU 4 GD\V.  CXOWXUH FRXQWV ZHUH REWDLQHG XVLQJ CRORQ\CRXQWHU DQG
UHVXOWV ZHUH DQDO\]HG.

SWXdenW Name(V): '. BRXGUHDX

AbVWracW:

98
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: 7KH BHQHILWV RI D 3DVVLYH 6RODU +RXVH

7KH SXUSRVH RI WKLV ODE ZDV WR PHDVXUH WKH WHPSHUDWXUH RI WZR LGHQWLFDO KRXVHV, RQH ZLWK WKH
JODVV IDFLQJ VRXWK RU WKH KHDW ODPS DQG RQH ZLWK WKH JODVV IDFLQJ QRUWK RU QRW IDFLQJ WKH KHDW
ODPS. 7KH K\SRWKHVLV RI WKLV ODE LV, LI D KRXVH XWLOL]HV SDVVLYH VRODU GHVLJQ FKDUDFWHULVWLFV, WKHQ
WKH KRXVH'V HQHUJ\ FRQVXPSWLRQ ZLOO EH JUHDWO\ UHGXFHG EHFDXVH WKH KRXVH LV EHLQJ KHDWHG DQG
FRROHG SDVVLYHO\ ZLWKRXW WKH XVH RI DQ QRQ-UHQHZDEOH HQHUJ\ RU +9AC V\VWHPV. ,Q RUGHU WR
FRPSOHWH WKLV ODE RQH PXVW EXLOG WZR LGHQWLFDO KRXVHV ZLWK D URRI, ZDOOV, LQVXODWLRQ, IORRUV, DQG
ZLQGRZ. 7KHQ, RQH PXVW VHW XS D ODPS OLJKW WR PLPLF WKH VXQ DQG IDFH RQH KRXVH QRUWK (DZD\
IURP ODPS OLJKW) DQG RQH KRXVH VRXWK (IDFLQJ WRZDUGV ODPS OLJKW).7XUQ WKH ODPS RQ DQG FROOHFW
GDWD. 7KH UHVXOWV IRXQG ZHUH WKDW WKH VRXWK SDVVLYH VRODU KRXVH KHDWHG TXLFNO\ DQG WUDSSHG WKH
KHDW ZKLOH WKH QRUWK KRXVH WHPSHUDWXUH GLG QRW LQFUHDVH. 7KLV ODE LV YHU\ VXFFHVVIXO LQ VKRZLQJ
KRZ D ZHOO-GHVLJQHG SDVVLYH VRODU KRXVH SHUIRUPV H[WUHPHO\ ZHOO ZLWK MXVW WKH VXQ¶V HQHUJ\.

SWXdenW Name(V): 5. CUR]LHU

AbVWracW:

182
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: 7KH HIIHFWV RI GLIIHUHQW VRLO HQYLURQPHQWV RQ WKH UDWH RI +'3( DQG /'3( GHJUDGDWLRQ E\
BDFLOOXV VXEWLOLV

3ODVWLF SROOXWLRQ KDV EHFRPH RQH RI WKH PRVW FULWLFDO HQYLURQPHQWDO LVVXHV. 6FLHQWLVWV HVWLPDWH
WKDW PRUH WKDQ 8.3 ELOOLRQ WRQV RI SODVWLF KDYH EHHQ SURGXFHG VLQFH WKH 1950V. ASSUR[LPDWHO\
60% RI WKDW SODVWLF JHQHUDWHG KDV DFFXPXODWHG LQ ODQGILOOV, GXPSV, RU WKH QDWXUDO HQYLURQPHQW.
3ODVWLF ZDVWH SHUVLVWV LQ WKH HQYLURQPHQW IRU FHQWXULHV EHFDXVH WKH FKHPLFDO FRPSRVLWLRQ RI
SODVWLFV PDNHV WKHP XQOLNHO\ WR GHFRPSRVH QDWXUDOO\. 5HFHQW VWXGLHV KDYH VKRZQ WKDW FHUWDLQ
PLFURRUJDQLVPV FDQ GHJUDGH DQG DVVLPLODWH SODVWLFV, D SURFHVV NQRZQ DV ELRGHJUDGDWLRQ.
BLRGHJUDGDWLRQ FDQ SRWHQWLDOO\ SURYLGH DQ HQYLURQPHQWDOO\-IULHQGO\ VROXWLRQ WR PDQDJH SODVWLF
ZDVWH. BDFLOOXV VXEWLOLV KDV EHHQ VKRZQ WR GHJUDGH SRO\HWK\OHQH XWLOL]LQJ D ELRVXUIDFWDQW
FDOOHG VXUIDFWLQ. 7KLV H[SHULPHQW VWXGLHG WKH DELOLW\ RI BDFLOOXV VXEWLOLV WR GHJUDGH KLJK-
GHQVLW\ SRO\HWK\OHQH (+'3() DQG ORZ-GHQVLW\ SRO\HWK\OHQH (/'3() LQ VRLO WR WHVW LWV YLDELOLW\
LQ WDFNOLQJ SODVWLF ZDVWH LQ ODQGILOOV. ,Q ODQGILOOV, SODVWLFV WRJHWKHU ZLWK RWKHU PXQLFLSDO VROLG
ZDVWH DUH FRPSUHVVHG LQWR OD\HUV. (DFK OD\HU LV FRYHUHG ZLWK VL[ WR WZHOYH LQFKHV RI VRLO DQG
FRPSDFWHG IXUWKHU. 5DWHV RI +'3( DQG /'3( GHJUDGDWLRQ ZHUH VWXGLHG DQG FRPSDUHG DFURVV
soils at different temperatures (20°C, 35°C, 43°C) and pH (6.0-6.5, 7.0-7.5, 8.0-8.5) that
VLPXODWH FRQGLWLRQV ZLWKLQ ODQGILOOV. 'HJUDGDWLRQ RI +'3( DQG /'3( RFFXUUHG LQ VRLO VDPSOHV
maintained at 35°C regardless of pH conditions. HDPE and LDPE degradation were also
observed in soil samples maintained at 43°C with pH of 7.0-7.5 or 8.0-8.5. This study supports
WKH K\SRWKHVLV WKDW BDFLOOXV VXEWLOLV FDQ SRWHQWLDOO\ EH XWLOL]HG WR KHOS GHJUDGH SODVWLF ZDVWH LQ
ODQGILOOV.

SWXdenW Name(V): (. 3DUN

AbVWracW:

249
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: :KDW LV WKH 'LIIHUHQFH BHWZHHQ ([SHQVLYH 6XUJLFDO/CORWK 0DVNV DQG CKHDS
6XUJLFDO/CORWK 0DVNV? 6KRXOG 2QH BH 3UHIHUUHG 2YHU WKH 2WKHU?

C29,'-19: 7KH SDQGHPLF WKDW LQLWLDWHG PDVN PDQGDWHV DURXQG WKH ZRUOG KDV EHHQ
FRQWURYHUVLDO,  SDUWO\ GXH WR PDVN HIIHFWLYHQHVV. 7KH SXUSRVH RI WKLV H[SHULPHQW LV WR
GHWHUPLQH ZKLFK PDVNV DUH WKH PRVW HIIHFWLYH DJDLQVW EDFWHULD. 7HVWLQJ LI EDFWHULD FDQ SDVV
through the masks will indicate their ability to prevent viral transmission; viruses are
DSSUR[LPDWHO\ 100 WLPHV VPDOOHU WKDQ EDFWHULD. ,Q WKLV H[SHULPHQW, ILYH RI WKH PRVW SRSXODU
masks were tested; one-ply cloth, two-ply cloth, cheap surgical, expensive surgical, and
.195. (DFK ZDV WHVWHG WZLFH IRU HIIHFWLYHQHVV RWKHU WKDQ RQH-SO\ EHFDXVH WKH LQLWLDO UHVXOWV
FRXOG QRW EH GHWHUPLQHG GXH WR KLJK ZDWHU DEVRUSWLRQ. BUDLQ-+HDUW ,QIXVLRQ AJDU ZDV XVHG WR
WHVW ZKLFK PDVN DOORZHG WKH OHDVW DPRXQW RI UHVSLUDWRU\ EDFWHULD (1HLVVHULD VLFFD) WR SDVV
WKURXJK DQG JURZ. 7KH LQLWLDO K\SRWKHVLV VWDWHG WKH .195 PDVN ZRXOG KDYH WKH PRVW
SURWHFWLRQ VLQFH LW LV UHFRPPHQGHG E\ WKH C'C DQG PHGLFDO H[SHUWV. AIWHU REVHUYLQJ WKH ILUVW
WULDO, DQ DOWHUQDWH K\SRWKHVLV VXJJHVWHG WKH FKHDS VXUJLFDO PDVN ZRXOG KDYH WKH PRVW
SURWHFWLRQ GXH WR LWV QRQ-DEVRUEHQW PDWHULDO. 6WXGLHV VKRZ EDFWHULD SDVV WKURXJK ZHW PDWHULDOV
PRUH HDVLO\ WKDQ GU\. 7KH B+, AJDU LV FRPSRVHG RI ERYLQH DQG SRUFLQH FHOOV, DPLQR DFLGV,
DQG JOXFRVH WR FXOWLYDWH WKH 1HLVVHULD VLFFD LQ D VXLWDEOH HQYLURQPHQW. 7KLV H[SHULPHQW LV
FORVHO\ UHODWHG WR UHDOLW\, FRQVLGHULQJ KRZ WKHVH DHURELF EDFWHULD DUH IRXQG LQ WKH UHVSLUDWRU\
system; they were also grown in agar made of mammal cells and essential organic molecules.
7KH ILQDO UHVXOWV LQGLFDWH WKH FKHDS VXUJLFDO PDVN ZDV WKH PRVW HIIHFWLYH RI WKH ILYH.

SWXdenW Name(V): '. 5DMERQJVKL

AbVWracW:

256
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: 7KH ,QIOXHQFH RI 6RFLDO CDSLWDO RQ CRYLG-19 9DFFLQH +HVLWDQF\

CRYLG-19 LV WKH PRVW FULWLFDO LVVXH FXUUHQWO\ IDFLQJ KXPDQLW\. AV VXFK, LW LV YLWDO WR FRQGXFW
UHVHDUFK RQ WKH IDFWRUV WKDW FRQWULEXWH WR CRYLG-19 YDFFLQH KHVLWDQF\, VR WKDW ZH FDQ EHWWHU
XQGHUVWDQG ZKLFK SRSXODWLRQV DQG FRPPXQLWLHV DUH PRVW YXOQHUDEOH WR WKLV YLUXV, DQG ZKLFK
UHJLRQV ZLOO EH PRVW UHVLVWDQW WR XVH RI YDFFLQHV. 6SHFLILFDOO\, WKLV UHVHDUFK LQYHVWLJDWHV
ZKHWKHU µ6RFLDO CDSLWDO¶ (WKH PHDVXUH RI WUXVW LQ D JHRJUDSKLFDO UHJLRQ) LV FRUUHODWHG ZLWK
CRYLG-19 YDFFLQH KHVLWDQF\. ,QFUHDVHG 6RFLDO CDSLWDO ZLWKLQ D FRPPXQLW\ OHDGV WR D VWURQJHU
VHQVH RI WUXVW ZLWKLQ WKH FRPPXQLW\ DQG EHWZHHQ WKH FRPPXQLW\ DQG WKHLU JRYHUQPHQW. 8VLQJ
FRXQW\-OHYHO GDWD IURP WKH 86 6HQDWH DQG WKH C'C, PXOWLYDULDWH UHJUHVVLRQV ZHUH XVHG WR
VWDWLVWLFDOO\ WHVW WKH UHODWLRQVKLS EHWZHHQ CRYLG-19 YDFFLQH UDWHV DQG 6RFLDO CDSLWDO, XVLQJ %
RI WKH SRSXODWLRQ WKDW DUH PLQRULWLHV, LQFRPH, % RI WKH SRSXODWLRQ RYHU 65, DQG SRSXODWLRQ
GHQVLW\ DV FRQWUROV. 7KH UHJUHVVLRQV IRXQG WKDW 6RFLDO CDSLWDO KDV D SRVLWLYH DQG VWDWLVWLFDOO\
VLJQLILFDQW FRUUHODWLRQ ZLWK CRYLG-19 YDFFLQDWLRQ UDWHV. )XUWKHU, WKH FRPSRQHQW RI 6RFLDO
Capital that is most highly correlated with Covid-19 vaccination rates is Community Health;
VXJJHVWLQJ WKDW KLJKHU FLYLF HQJDJHPHQW OHDGV WR KLJKHU YDFFLQDWLRQ UDWHV. CROOHFWLYHO\, WKH
QRWLRQ WKDW KLJKHU VRFLDO WUXVW OHDGV WR KLJKHU FRQILGHQFH DQG DFFHSWDQFH LQ YDFFLQHV, ZLOO EH RI
LQWHUHVW WR SROLF\PDNHUV LQ FRPEDWLQJ YDFFLQH KHVLWDQF\ ERWK LQ WKLV SDQGHPLF DQG LQ IXWXUH
SDQGHPLFV, VKRXOG WKH\ RFFXU. 7KXV RYHUDOO, WKHVH UHVXOWV DUH DQG ZLOO FRQWLQXH WR EH KHOSIXO
IRU WKH UHVROXWLRQ RI WKLV SDQGHPLF DQG WKH SUHYHQWLRQ RI IXWXUH SDQGHPLFV.

SWXdenW Name(V): =. +DTXH

AbVWracW:

252
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: (YDOXDWLQJ 1DWXUDO CRDJXODQWV IRU WKH 5HPRYDO RI 9DULRXV CKHPLFDO 3ROOXWDQWV LQ :DWHU

3KRVSKDWH, ,URQ DQG CRSSHU DUH VRPH RI WKH ODUJHVW FRQWDPLQDQWV RI ZDWHU. )HUWLOL]HU UXQRII,
JHRORJLFDO GHSRVLWV, DQG FKHPLFDO PDQXIDFWXULQJ FDXVH ODUJH DPRXQWV RI SKRVSKDWH, LURQ, DQG
FRSSHU FRQWDPLQDWLRQ. 7KH FRQWDPLQDWLRQ RI WKHVH FKHPLFDOV LQ DTXDWLF V\VWHPV SRVHV PDQ\
DGYHUVH HIIHFWV RQ DTXDWLF OLIH LQFOXGLQJ VXIIRFDWLRQ, KLQGHULQJ JURZWK, DQG FKDQJHV LQ EORRG
FKHPLVWU\. ,Q PDQ\ FDVHV, WKHVH VLWXDWLRQV FDQ OHDG WR GHDWK. ,W LV LPSRUWDQW WR LGHQWLI\ ZDWHU
WUHDWPHQW PHWKRGV WR UHPRYH WKHVH FRQWDPLQDQWV. ,Q RUGHU WR FRPEDW WKH WHUULEOH HIIHFWV
FDXVHG E\ WKH SROOXWLRQ RI WKHVH FKHPLFDOV, PXOWLSOH QDWXUDO FRDJXODQWV ZHUH H[DPLQHG DV
VROXWLRQV WR ILQG DQ HIIHFWLYH UHPRYHU RI WKHVH FRQWDPLQDQWV. 0RULQJD 2OHLIHUD (02),
6WU\FKQRV 3RWDWRUXP (63), DQG AFWLYDWHG CKDUFRDO (AC) ZHUH HYDOXDWHG. 7KH K\SRWKHVLV
VWDWHG WKDW 02 ZLOO EH PRVW HIIHFWLYH LQ WKH UHPRYDO RI DOO WKH FRQWDPLQDQWV. AOO FRDJXODQWV
ZHUH LQFXEDWHG LQ FRQWDPLQDWHG VROXWLRQV RI HDFK FKHPLFDO IRU D WRWDO RI 150 PLQXWHV. 'DWD
ZDV FROOHFWHG HYHU\ 20 PLQXWHV. 7KH HIIHFWLYHQHVV RI HDFK FRDJXODQW ZDV PHDVXUHG XVLQJ WHVW
VWULSV. 7KH UHVXOWV VKRZHG WKDW GLIIHUHQW FRDJXODQWV DUH HIIHFWLYH IRU UHPRYLQJ GLIIHUHQW
FKHPLFDOV. )RU WKH UHPRYDO RI SKRVSKDWH, 63 ZDV WKH PRVW HIIHFWLYH E\ D ODQGVOLGH. ,Q WKH LURQ
FRQFHQWUDWLRQV, 02 ZDV WKH PRVW VXFFHVVIXO. AOO WKH FRDJXODQWV ZHUH HIIHFWLYH LQ UHPRYLQJ
FRSSHU, EXW AC UHPRYHG WKH PRVW E\ D VOLP PDUJLQ. AOO RI WKHVH FRDJXODQWV DUH FRVW-HIIHFWLYH,
QDWXUDO VROXWLRQV WR FRPEDW WKH FKDOOHQJHV SRVHG E\ SKRVSKDWH, LURQ, DQG FRSSHU LQ ZDWHU,
IRUPLQJ D SDWKZD\ IRU D SRVLWLYH IXWXUH LQ ZKLFK DTXDWLF OLIH FDQ WKULYH.

SWXdenW Name(V): 1. .DWKLU

AbVWracW:

247
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle:

A 1RYHO 0LWLJDWLRQ 7HFKQLTXH WR CRQWURO WKH 6SUHDG RI WKH ,QYDVLYH 6SRWWHG /DQWHUQIO\
(/\FRUPD GHOLFDWXOD) 7KURXJK CDUGLDF *O\FRVLGH ([WUDFWV.

/\FRUPD GHOLFDWXOD SRVHV D GLUHFW WKUHDW WR WKH VWDELOLW\ RI 1HZ (QJODQG'V IRUHVW HFRV\VWHPV
GXH WR /.GHOLFDWXOD'V KLJK VSUHDG UDWH DQG IHHGLQJ KDELWV. AV DQ LQYDVLYH VSHFLHV /.GHOLFDWXOD
ODFNV QDWXUDO SUHGDWRUV, VR D GLUHFW FRQWURO PHWKRG PXVW EH XVHG WR PLWLJDWH WKH SRSXODWLRQ. ,W
LV SURSRVHG WKDW FDUGLDF JO\FRVLGHV, IRXQG LQ KHUEDFHRXV GRJEDQH SODQWV, DUH D SRWHQWLDO
RUJDQLF SHVWLFLGH FDQGLGDWH. CDUGLDF JO\FRVLGHV DUH H[WUDFWHG IURP PLONZHHG XVLQJ D 8:2 HWK\O
DOFRKRO 95%/PHWKDQRO H[WUDFWLRQ. CDUGLDF JO\FRVLGHV DUH UHFRYHUHG IRU WHVWLQJ RQ /.GHOLFDWXOD
ZLWK D 15:1 VROYHQW:PHDO UDWLR DQG SURYHQ ZLWKLQ WKH VROXWLRQ XVLQJ D 89/9,6
VSHFWURSKRWRPHWHU DQG EDOMHW UHDJHQW. 0D[LPXP \LHOG RI FDUGLDF JO\FRVLGHV FDPH IURP
WURSLFDO PLONZHHG VWHPV \LHOGLQJ D .591 DEVRUEDQFH DW ODPEGD PD[. 6/) DUH GLUHFWO\ WHVWHG DW
WKH CRQQHFWLFXW AJULFXOWXUDO 5HVHDUFK VWDWLRQ LQ AQVRQLD C7. 8VLQJ D FRQWURO RI ALODQWKXV
DOWLVVLPD(6/)V IDYRULWH IRRG) DQG D H[SHULPHQWDO SODQW RI AVFOHSLDV FXUDVVDYLFD WKH 18 6/)
DUH SXW RQ HDFK SODQW DW 60% KXPLGLW\ DQG 25*C. 7KH AVFOHSLDV FXUDVVDYLFD KDG 100%
PRUWDOLW\ ZKLOH WKH ALODQWKXV DOWLVVLPD KDG RQO\ 22.22% PRUWDOLW\. 7KH 6/) DUH WKHQ WHVWHG
IRU FDUGLDF JO\FRVLGHV. 7KH 89/9,6 VSHFWURSKRWRPHWHU FRQFOXGHG WKDW 6/) RQ AVFOHSLDV
FXUDVVDYLFD KDG FDUGLDF JO\FRVLGHV ZLWKLQ WKHP DW DQ DYHUDJH DEVRUEDQFH RI .035 DW ODPEGD
PD[. )XUWKHU WHVWLQJ RQ WKH WUHH RI KHDYHQV ZLOO EH GRQH XVLQJ GLIIHUHQW WHFKQLTXHV VXFK DV
FKDUJHG ELRFKDU DQG WUHH LQMHFWLRQV RI FDUGLDF JO\FRVLGHV WR VHH LI WKH WUHH RI KHDYHQ FDQ
VHTXHVWHU FDUGLDF JO\FRVLGHV ZLWKLQ LWV VDS.

SWXdenW Name(V): C. CDUU

AbVWracW:

244
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: CRPSDULVRQ RI WKH CRJQLWLYH AELOLW\ RI 0XVLFDOO\ 7UDLQHG CKLOGUHQ

YV. 1RQ-0XVLFDOO\ 7UDLQHG CKLOGUHQ

CODLPV WKDW \RXQJ FKLOGUHQ ZKR DUH WUDLQHG WR SOD\ FODVVLFDO PXVLF IURP D \RXQJ DJH DUH
VXSHULRU LQ LQWHOOLJHQFH DUH GXH WR WKH EHOLHI WKDW GHYHORSLQJ EUDLQV, LQ WKHLU PDOOHDELOLW\, PD\
HQKDQFH LQ PDWXULW\ ZKHQ WKH\ DUH VWLPXODWHG E\ WKLV OHDUQLQJ H[SHULHQFH. 6SHFLILF EHKDYLRUV
WKDW DUH VDLG WR EH HQKDQFHG E\ FODVVLFDO PXVLF WUDLQLQJ LQ \RXWK LQFOXGH YHUEDO PHPRU\,
VHFRQG ODQJXDJH SURQXQFLDWLRQ DFFXUDF\, UHDGLQJ DELOLW\ DQG H[HFXWLYH IXQFWLRQV . 7KLV VWXG\
IRFXVHV RQ EDVLF IXQFWLRQDO GLIIHUHQFHV GLVSOD\HG EHWZHHQ FKLOGUHQ ZKR KDYH EHHQ WUDLQHG LQ
FODVVLFDO PXVLF YV. FKLOGUHQ ZKR KDYH QRW, VKRZFDVLQJ FRQWUDVWLQJ FRJQLWLRQ DPRQJVW WKH
SDUWLFLSDQWV WKURXJK OHYHOV RI SHUIRUPDQFH LQ YDULRXV FRJQLWLYHO\ FKDOOHQJLQJ WDVNV. CKLOGUHQ
between the ages of 7-11will complete 4 tests; the first 3 assigned to determine abilities such
DV PHQWDO SURFHVVLQJ VSHHG, DWWHQWLRQ VSDQ, DQG VKRUW-WHUP DXGLWRU\ PHPRU\, DQG WKH IRXUWK
WHVW ZLOO WHVW LI WKHUH LV D YLVLEOH GLIIHUHQFH LQ UK\WKP, SLWFK DQG DXGLWRU\ UHFRJQLWLRQ DELOLWLHV
EHWZHHQ WKH PXVLFDO DQG QRQ-PXVLFDO FKLOGUHQ. 5HVXOWV GLVSOD\LQJ D KLJKHU SHUIRUPDQFH IURP
WKH PXVLFDO FKLOGUHQ DUH H[SHFWHG, ZLWK D VLJQLILFDQW GLIIHUHQFH EHWZHHQ WKH UHVXOWV RI WKH WZR
JURXSV¶ VFRUHV RQ WKH IRXUWK WHVW, DV LW LV FRPSRVHG RI WDVNV WKDW DUH VXSSRVHGO\ UHILQHG
WKURXJKRXW PXVLFDO WUDLQLQJ.

SWXdenW Name(V): (. 0RORQH\

AbVWracW:

199
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: 'HVLJQ RI D :HDUDEOH, 6NLQ-6SHFLILF 89 6HQVRU IRU ,QVWDQWDQHRXV 'HWHFWLRQ RI 6NLQ
'DPDJLQJ 5DGLDWLRQ

2YHUH[SRVXUH WR XOWUDYLROHW (89) UD\V, DQ LQYLVLEOH OLJKW VSHFWUXP IURP 10-400QP WKDW FDQ
SHQHWUDWH VNLQ FHOOV DQG PXWDWH WKH '1A, LV WKH GULYLQJ FDXVH RI VNLQ FDQFHU. :KLOH
RYHUH[SRVXUH WR 89 KDV GDPDJLQJ HIIHFWV RQ KXPDQ KHDOWK, VRPH OHYHOV RI DEVRUSWLRQ DUH
QHFHVVDU\ WR SURGXFH 9LWDPLQ ', D QXWULHQW HVVHQWLDO WR ERQH, PXVFOH, DQG LPPXQH KHDOWK,
PDNLQJ LW GLIILFXOW IRU LQGLYLGXDOV WR GHWHUPLQH VDIH OHYHOV RI GDLO\ VXQ H[SRVXUH. AFFRUGLQJO\,
WKLV UHVHDUFK GHYHORSHG D ZHDUDEOH, ORZ-FRVW SDWFK IRU LQVWDQW YLVXDO LQGLFDWLRQ RI FXUUHQW 89
H[SRVXUH UHODWLYH WR WKH WKUHVKROG DSSURSULDWH IRU DQ LQGLYLGXDO¶V VNLQ W\SH. A
SKRVSKRPRO\EGLF DFLG DQG ODFWLF DFLG VROXWLRQ (300:5 PRODU UDWLR) ZDV HYHQO\ FRDWHG RQ ILOWHU
SDSHU. 6XEVHTXHQW DQDO\VLV RI WKH GULHG 89 6HQVRU¶V VSHFWUDO UHIOHFWDQFH FRQILUPHG D JUDGXDO
FKDQJH LQ 6HQVRU FRORU (ZKLWH WR EOXH) ZLWK LQFUHDVHG 89 H[SRVXUH. /DFN RI FRORU FKDQJH LQ
WKH 89-6HQVRU DIWHU 5-KRXUV RI YLVLEOH OLJKW H[SRVXUH KLJKOLJKWHG LWV VHOHFWLYH UHVSRQVH WR 89
OLJKW. 7KH OLQHDU UHODWLRQVKLS EHWZHHQ 457QP/530QP (FRUUHFWHG) VSHFWUDO LQGH[HV DQG WKH B/5
(FRUUHFWHG) LQGH[HV RI WKH 89-6HQVRU VXSSRUW XVH RI 5*B YDOXHV WR TXDQWLI\ WKH 6HQVRU¶V
FRORU FKDQJH. )XUWKHU, WKH GLUHFW UHODWLRQVKLS EHWZHHQ 5*B YDOXHV RI L3KRQH 6HQVRU SKRWRV
(XVLQJ D QHZO\-GHVLJQHG, OLJKW-WXQQHO FDVH) DQG VLPLODU EOXH-JUDGLHQW VZDWFK VWDQGDUGV
YDOLGDWHG WKH XVH RI 5*B YDOXHV WR REMHFWLYHO\ PHDVXUH FRORU FKDQJH LQ WKH 89-6HQVRU. ,Q
XVH, L3KRQH-LPDJHG 89-VHQVRU FRORU FKDQJH LV FRUUHODWHG WR WKH )LW]SDWULFN 6FDOH IRU HDFK VNLQ
W\SH, DQG LQWHUSUHWHG DV 89 H[SRVXUH WKDW KDV UHDFKHG WKH LQGLYLGXDO¶V 0LQLPDO (U\WKHPD
'RVH.

SWXdenW Name(V): <. 6DNDL

AbVWracW:

257
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: 5HWUDFLQJ (YROXWLRQ: 7KH 9HQXV )O\WUDS

9HQXV IO\WUDSV DUH QDWLYH WR WKH SLQH VDYDQQDKV RI 1RUWK DQG 6RXWK CDUROLQD. 7KH VRLO XVXDOO\
FRQWDLQV KLJK DPRXQWV RI PRLVWXUH. +RZHYHU, LW VHYHUHO\ ODFNV QLWURJHQ DQG PDQ\ RWKHU
QXWULHQWV. 7KLV LV ZKDW FDXVHG WKH SODQW WR HYROYH WR WUDS LQVHFWV.

7KH 9HQXV IO\WUDS KDV EHHQ HYROYLQJ IRU PLOOLRQV RI \HDUV LQ RUGHU WR VXUYLYH LQ WKH QXWULHQW-
ODFNLQJ VRLO. 7KH JRDO RI WKLV H[SHULPHQW LV WR VKRZ KRZ WKH DGDSWDWLRQ GHYHORSHG. 7KH 9HQXV
IO\WUDSV ZHUH REVHUYHG WR GHWHUPLQH ZKDW ZRXOG KDSSHQ LI LW UHOLHG VROHO\ RQ WKH VRLO IRU
QXWULHQWV LQVWHDG RI SUH\. 7R GR WKLV, RQH LQVHFW ZDV SODFHG RQ WKH WUDS RI HDFK SODQW. +RZHYHU
ORQJ LW WRRN IRU LW WR FORVH ZDV WLPHG HYHU\ WZR GD\V IRU VL[ GD\V. 7KH 5A: 1LWURJHQ
VXSSOHPHQW ZDV WKHQ DGGHG DORQJ ZLWK WKH ZDWHU WR WKH SODQWV RI WKH H[SHULPHQWDO JURXS DIWHU
HDFK SODQW ZDV IHG, ZKLFK ZDV DOVR HYHU\ WZR GD\V IRU VL[ GD\V. 2QFH WKUHH WULDOV ZHUH
FRPSOHWHG, D PRQWK SDVVHG, VR WKDW HDFK SODQW EHFDPH IDPLOLDU ZLWK WKH QHZ QXWULHQWV LQ WKH
VRLO. 7KHQ WHVWV UHVXPHG DV EHIRUH. ,Q WKH ILUVW VHW RI WULDOV, 3ODQWV 1 DQG 2¶V UHDFWLRQ WLPHV
VORZHG, ZKLOH 3ODQWV 3 DQG 4¶V UHDFWLRQ WLPHV UHPDLQHG VLPLODU WR WKHLU EDVHOLQH. ,Q WKH VHFRQG
WULDO, 3ODQWV 1 DQG 2 VWRSSHG UHDFWLQJ WR WKH LQVHFW FRPSOHWHO\, ZKLOH 3ODQWV 3 DQG 4¶V WLPHV VWLOO
UHPDLQHG FORVH WR WKH EDVHOLQH. 7KLV VKRZHG WKDW DGGLQJ QLWURJHQ WR WKH VRLO GLG DIIHFW WKH
SODQWV¶ EHKDYLRU.

SWXdenW Name(V): 7. BRURZVNL

AbVWracW:

248
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: (IIHFWV RI 7XPHULF & *UHHQ 7HD RQ 0XV 0XVFXOXV 0DPPDU\ CHOOV

6RPH WKLQJV WKDW , KDYH DOUHDG\ FRPSOHWHG DV RI QRZ IRU WKLV VFLHQFH IDLU FDSVWRQH SURMHFW LV
WKDW , KDYH FRQGXFWHG VRPH LQWHUHVWLQJ UHVHDUFK DERXW KRZ WXUPHULF DLGV LQ WKH GHDWK RI FDQFHU
FHOOV, DOVR KRZ ZH DUH JRLQJ WR WHVW WKHVH WKHRULHV. 6RPH RI WKH UHVHDUFK KDV WR GR ZLWK WKH PXV
PXVFXOXV PDPPDU\, FHOOV ZKLFK \RX PLJKW NQRZ DV WKH FRPPRQ KRXVH PRXVH DQG SUHSDULQJ
WKH PHGLD IRU ZKHQ WKHVH FHOOV HYHQWXDOO\ DUULYH XVLQJ WKH VWHULOH WHFKQLTXH. 2QFH WKHVH FHOOV
DUH RUGHUHG DQG DUULYHG , FDQ FRQWLQXH. 7KLV WHFKQLTXH LV D VHW RI VSHFLILF SUDFWLFHV DQG
SURFHGXUHV SHUIRUPHG WR PDNH HTXLSPHQW DQG DUHDV IUHH IURP DOO PLFURRUJDQLVPV DQG WR
PDLQWDLQ WKHP DV VWHULOH DV SRVVLEOH, LW LV D ZD\ WR GHHS FOHDQ WKH FHOOV WR PDNH VXUH WKDW WKH\
DUH QRW FRQWDPLQDWHG. , KDYH WHVWHG GLIIHUHQW NLQGV RI WXUPHULF (VWDWLVWLFV VKRZ WKDW JUHHQ WHD
DQG WXUPHULF DUH QXPEHU 4 DQG 6 RQ WKH EHVW 8 VXSSOHPHQWV IRU VORZLQJ RU SUHYHQWLQJ FDQFHU)
WR ILQG ZKLFK RQH(V) DUH WKH PRVW VROXEOH ZLWK ZDWHU. , KDYH DOVR VWDUWHG WHVWLQJ KRZ WR PDNH
WKH PDWFKD  SRZGHU VROXEOH ZLWK ZDWHU, WKLV LV D SURFHVV LQ ZKLFK , GLG XVLQJ KHDW, LQ WKLV FDVH
D EXQVHQ EXUQHU. , GLG WKLV EHFDXVH , QRWLFHG WKDW LW ZRXOG QRW PL[ YHU\ ZHOO ZLWK URRP
WHPSHUDWXUH, RU FRROHU ZDWHU. 2QFH , KDYH WKH PXVFXOXV FHOOV WKH SODQ LV WR WHVW HDFK
VXSSOHPHQW VHSDUDWHO\ DQG WKHQ WHVW WKH HIIHFWV RQ ERWK RI WKHP WRJHWKHU.

SWXdenW Name(V): ,. 6LPPV , A. 6RQR, (. +DOO

AbVWracW:

247
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: ,QYHVWLJDWLRQ LQWR WKH ,PSDFW RI 0LFURSODVWLFV

RQ WKH *URZWK RI CKHUU\ 7RPDWRHV

       0LFURSODVWLFV KDYH H[KLELWHG QHJDWLYH LPSDFWV RQ RXU HQYLURQPHQW, HVSHFLDOO\ LQ VRLO
HFRV\VWHPV. 7KH\ UHFHQWO\ SURYHG WR KDYH GHWULPHQWDO UHVXOWV RQ WKH JURZWK RI GLIIHUHQW SODQWV,
ZKLOH WKH IXOO LQIOXHQFH RI WKHLU SUHVHQFH LQ WKH VRLO HFRV\VWHP KDV \HW WR EH FRQFOXGHG. B\
VWXG\LQJ WKH SUHVHQFH RI WKHVH PLFURSODVWLFV, WZR YHU\ GLIIHUHQW IRUPV RI PLFURSODVWLFV, LQ WKH
VRLO, WKH VFRSH RI WKHLU LPSDFW FDQ EH REVHUYHG. 3RO\ODFWLF AFLG (3/A) DQG +LJK-'HQVLW\
3RO\HWK\OHQH (+'3() PLFURSODVWLFV FDQ K\SRWKHWLFDOO\ LPSDFW WKH S+ DQG QXWULHQWV RI WKH VRLO,
WKH JURZWK RI WKH SODQWV, WKH QXPEHU RI IORZHUV, DQG ULSHQHG WRPDWRHV WKDW IUXLW, WKH ELRPDVVHV
RI WKH SODQWV, DQG WKHLU URRWV. ,Q WKLV VWXG\, 6ZHHW 100 FKHUU\ WRPDWRHV JUHZ LQ VRLOV FRQWDLQLQJ
RQH RI WKHVH W\SHV RI PLFURSODVWLFV. 3ODQWV ZLWK H[SRVXUH WR 3/A PLFURSODVWLFV FRQWDLQHG
VLJQLILFDQWO\ OHVV PRLVWXUH FRQWHQW, ERWK LQ WKH RYHUDOO SODQWV¶ ZHLJKW DQG WKH ZHLJKW LQ WKH
OLYLQJ SDUWV RI WKH SODQWV. 3ODQWV ZLWK H[SRVXUH WR +'3( PLFURSODVWLFV KDG VLJQLILFDQWO\ ODUJHU
URRWV. 7KHVH LPSDFWV PD\ EH DWWULEXWHG WR KRZ WKH SODQWV UHDFW ZLWK PLFURSODVWLFV LQ WKHLU VRLO,
HLWKHU DV D VWUHVV UHDFWLRQ RU DV SHUPDQHQW GDPDJH.

SWXdenW Name(V): J. Larson

AbVWracW:

184
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R
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TiWle: 6WUXFWXUDO 'HWHUPLQDWLRQ RI 1RYHO 1RQ-CDQRQLFDO BDVH 3DLUV DQG 0LVPDWFKHV

:LWK WKH DUULYDO RI WKH 6A56-CR9-2 YLUXV DQG LWV YDULDQWV, KXPDQLW\ KDV VXIIHUHG WKH
GHVWUXFWLYH SRZHU RI D JOREDO SDQGHPLF, WKH OLNHV RI ZKLFK KDYH QRW RFFXUUHG VLQFH 1920. :LWK
RYHU 4.5 PLOOLRQ C29,'-19-UHODWHG GHDWKV ZRUOGZLGH, WKH VFLHQWLILF FRPPXQLW\ LV UXVKLQJ WR
ILQG ZD\V WR VORZ WKH YLUXV. AOWKRXJK YLUDO WHVWV DQG YDFFLQHV KDYH EHHQ ZLGHO\ GLVWULEXWHG,
PDQ\ WHVWV \LHOG IDOVH UHVXOWV DQG QXPHURXV EUHDNWKURXJK LQIHFWLRQV DUH EHLQJ UHSRUWHG LQ
YDFFLQDWHG LQGLYLGXDOV. 7KXV, ZH PXVW LPSURYH WKH WRROV E\ ZKLFK ZH DGGUHVV WKH SDQGHPLF.
7R DGGUHVV WKLV QHHG, ZH V\QWKHVL]HG D VHW RI IRXU QRYHO QXFOHREDVH SDLUV ± WZR IURP SXULQHV
DQG S\ULPLGLQHV, DQG WZR IURP SDLUV RI S\ULPLGLQHV PHGLDWHG E\ WUDQVLWLRQ PHWDO LRQV ± WR
H[SDQG WKH QXFOHREDVH ODQJXDJH. :H XVHG WKH 3\WKRQ-EDVHG +LHUDUFKLFDO (1YLURQPHQW IRU
,QWHJUDWHG ;WDOORJUDSK\ (3+(1,;), WKH CU\VWDOORJUDSKLF 2EMHFW-2ULHQWHG 7RRONLW (C227),
DQG CKLPHUD; WR IRUP SUHGLFWLYH PRGHOV RI RXU SDLUV. :H WKHQ UDQ VLPXODWLRQV WR SUHGLFW WKHLU
VWDELOLW\. 8SRQ FRPSOHWLRQ, ZH DVVHPEOHG WKH SDLUV LQ YLWUR DQG ILWWHG WKHP ZLWK VWLFN\ HQGV WR
DOORZ IRU FU\VWDOOLQH VHOI-DVVHPEO\. 7KURXJK [-UD\ GLIIUDFWLRQ, ZLWK SKDVLQJ DQG UHILQHPHQW,
RXU ILQGLQJV VXJJHVW WKDW WKHVH QRYHO, XQQDWXUDO EDVH SDLUV DUH LQGHHG VWDEOH. 7KH SUHVHQFH RI
QRYHO SDLUV, VXFK DV WKRVH GHVLJQHG KHUHLQ, DOORZV UHVHDUFKHUV WR GHVLJQ PRUH SUHFLVH
K\EULGL]DWLRQ SUREHV ZLWK IHZHU RII-WDUJHW HIIHFWV WR EHWWHU PRQLWRU 6A56-CR9-2. 0RUHRYHU,
ZLWK DQ H[SDQGHG '1A/51A ODQJXDJH WKDW FDQ VWDEO\ LQWHJUDWH LQWR NQRZQ QXFOHREDVH
VHTXHQFHV, ZH FRXOG GHVLJQ HQ]\PDWLF ELQGLQJ VLWHV WR HQFRGH QRYHO DPLQR DFLGV LQWR SURWHLQV,
WKHUHE\ GHYHORSLQJ QHZ DQWLYLUDO WKHUDSHXWLFV.

SWXdenW Name(V): :. BHUQIHOG

AbVWracW:

258
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R
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TiWle: CRPSXWDWLRQDO 3V\FKLDWU\: ASSOLFDWLRQ RI 0DFKLQH /HDUQLQJ 0HWKRG WR AQDO\]H
0DULMXDQD AGGLFWLRQ DQG CUDYLQJ

0DULMXDQD, WKH PRVW FRPPRQO\ XVHG VXEVWDQFH RI DEXVH LQ WKH 8QLWHG 6WDWHV DIWHU DOFRKRO DQG
WREDFFR, LV NQRZQ WR LQGXFH ORQJ-WHUP QHXURSK\VLRORJLFDO FKDQJHV LQ WKH EUDLQ. 'HVSLWH WKLV
SRWHQWLDO IRU SHUPDQHQW SK\VLFDO GDPDJH, WKH H[DFW PHFKDQLVP RI PDULMXDQD DGGLFWLRQ LV
DPELJXRXV UHODWLYH WR RWKHU IRUPV RI DGGLFWLYH VXEVWDQFHV VXFK DV DOFRKRO DQG FRFDLQH.
6SHFLILFDOO\, WKH XQGHUO\LQJ QHXURELRORJLFDO PHFKDQLVP RI PDULMXDQD FXH-HOLFLWHG FUDYLQJ KDV
QRW EHHQ VWXGLHG H[WHQVLYHO\ GHVSLWH WKH VLJQLILFDQW UROH FUDYLQJ SOD\V LQ GUXJ UHODSVH.
6HDUFKLQJ IRU SDWWHUQV LQ WKH EUDLQ DFWLYLW\ RI PDULMXDQD-DGGLFWHG SDWLHQWV ZLWK PDFKLQH
OHDUQLQJ DOJRULWKPV PD\ RIIHU LQVLJKW LQWR PDULMXDQD¶V PRGH RI DFWLRQ. 7KLV SURMHFW XWLOL]HV WKH
ORJLVWLF UHJUHVVLRQ DOJRULWKP WR GHWHUPLQH ZKLFK EUDLQ QHWZRUNV H[KLELW WKH JUHDWHVW
DVVRFLDWLRQ ZLWK PDULMXDQD FXH-HOLFLWHG FUDYLQJ. I05, GDWD RI ERWK PDULMXDQD-DGGLFWHG DQG
QRQ-DGGLFWHG VXEMHFWV SUHVHQWHG ZLWK PDULMXDQD-UHODWHG FXHV ZDV GRZQORDGHG. )RU HDFK RI WKH
90 EUDLQ UHJLRQV WUDFNHG, D ORJLVWLF UHJUHVVLRQ PRGHO ZDV WUDLQHG ZLWK GDWD IURP WKDW VLQJXODU
UHJLRQ DQG WHVWHG LQ KRZ DFFXUDWHO\ LW FRXOG SUHGLFW WKH DGGLFWLRQ VWDWH RI D VXEMHFW JLYHQ WKHLU
I05, GDWD. 7KH PRGHOV WUDLQHG ZLWK UHJLRQV IURP WKH DQWHULRU VDOLHQFH DQG EDVDO JDQJOLD
QHWZRUNV GHPRQVWUDWHG WKH KLJKHVW DYHUDJH DFFXUDFLHV RI 87.5% DQG 86.25%, UHVSHFWLYHO\²
VXJJHVWLQJ WKDW WKHVH WZR QHWZRUNV, ERWK SDUW RI WKH EUDLQ¶V UHZDUG V\VWHP, SOD\ D FULWLFDO UROH
LQ PDULMXDQD FXH-HOLFLWHG FUDYLQJ. 7KLV UHVXOW VKRZV SURPLVH LQ HQKDQFLQJ WKH XQGHUVWDQGLQJ
RI PDULMXDQD¶V DGGLFWLRQ-LQGXFLQJ PHFKDQLVP, DQG XOWLPDWHO\ PDUNV WKH EHJLQQLQJ RI IXWXUH
UHVHDUFK LQ VXEGXLQJ WKH VHQVDWLRQ RI FUDYLQJ LWVHOI WR KHOS PLOOLRQV RI SHRSOH ZLWKGUDZ IURP
YDULRXV IRUPV RI DGGLFWLRQ.

SWXdenW Name(V): 6. /HH

AbVWracW:

260
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R
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TiWle: 7KH HVVHQWLDO 236 U51A PHWK\OWUDQVIHUDVH UY3579F FRQIHUV LQWULQVLF PDFUROLGH UHVLVWDQFH
LQ 0\FREDFWHULXP WXEHUFXORVLV

AFFRUGLQJ WR WKH CHQWHUV IRU 'LVHDVH CRQWURO DQG 3UHYHQWLRQ (C'C), LQ 2018, URXJKO\ 1.7
ELOOLRQ SHRSOH ZHUH LQIHFWHG ZLWK 0\FREDFWHULXP WXEHUFXORVLV (0WE). 7R WUHDW WXEHUFXORVLV
(7B) LQIHFWLRQV, WKHUH KDV EHHQ D ORQJ-VWDQGLQJ LQWHUHVW LQ XVLQJ PDFUROLGHV, D IDPLO\ RI GUXJV
WKDW LQFOXGH FODULWKURP\FLQ DQG D]LWKURP\FLQ (=-SDFN), GXH WR WKH IDFW WKDW WKH\ DUH
H[FHHGLQJO\ VDIH DQG ZHOO-WROHUDWHG E\ PRVW LQGLYLGXDOV. +RZHYHU, 0WE KDV LQWULQVLF UHVLVWDQFH
WR PDFUROLGHV, JHQHUDOO\ UHQGHULQJ PDFUROLGH GUXJV LQHIIHFWLYH DW WUHDWLQJ 7B LQIHFWLRQV. 7KH
mechanistic basis for this resistance is only partially understood; thus, we aimed to determine
ZKHWKHU WKHUH ZHUH DGGLWLRQDO IDFWRUV UHVSRQVLEOH IRU WKLV SKHQRW\SH. A C5,635 LQWHUIHUHQFH
(C5,635L) VFUHHQ SHUIRUPHG LQ RXU ODE LGHQWLILHG UY3579F, D SUHGLFWHG 236 U51A
PHWK\OWUDQVIHUDVH, WR EH D QRYHO PDFUROLGH-UHVLVWDQFH IDFWRU LQ 0WE. 8VLQJ KRPRORJ\-EDVHG
PHWKRGV, ZH DVFHUWDLQHG WKDW UY3579F ZDV FORVHO\ UHODWHG WR WKH UOPB IDPLO\ RI
PHWK\OWUDQVIHUDVHV IRXQG LQ (. FROL. :H WKHQ GHPRQVWUDWHG WKH HVVHQWLDOLW\ RI UY3579F LQ 0.
VPHJPDWLV (D VXUURJDWH RI 0WE) DQG ODWHU VKRZHG WKDW, ZLWK JHQHWLF NQRFNGRZQ RI UY3579F,
0WE EHFRPHV PRUH VXVFHSWLEOH WR FODULWKURP\FLQ, WKHUHE\ KLJKOLJKWLQJ D PHFKDQLVP WKDW ZLOO
PRVW OLNHO\ IDFLOLWDWH VXFFHVVIXO WUHDWPHQW DQG HOLPLQDWLRQ RI 7B LQ DIIHFWHG LQGLYLGXDOV. :LWK
WKHVH SLYRWDO ILQGLQJV, ZH KDYH ODLG WKH JURXQGZRUN IRU IXUWKHU UHVHDUFK WR GHWHUPLQH ZKHWKHU
RU QRW UY3579F FDQ EH WDUJHWHG E\ FKHPLFDO FRPSRXQGV WR ERWK LQKLELW 0WE JURZWK DQG UHQGHU
WKH EDFWHULD VHQVLWLYH WR PDFUROLGHV. ,Q WKH IXWXUH, ZH DVSLUH WR XVH RXU ILQGLQJV WR SUHYHQW WKH
GHDWKV DQG KRVSLWDOL]DWLRQV RI FRXQWOHVV PLOOLRQV RI SHRSOH.

SWXdenW Name(V): <. 6DQGPHLHU

AbVWracW:

252
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
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<HV 1R
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TiWle: ([DPLQLQJ WKH 8VH RI 1DYLFXOD VS. DV DQ AOWHUQDWLYH 2UJDQLF )HUWLOL]HU

7KH XVH RI V\QWKHWLF IHUWLOL]HUV FDXVHV QXPHURXV GLIIHUHQW HQYLURQPHQWDO SUREOHPV VXFK DV
FKHPLFDO EXUQ, IHUWLOL]HU UXQRII, HWF. 8VLQJ RUJDQLF IHUWLOL]HUV WHQGV WR UHGXFH WKHVH
HQYLURQPHQWDO FRQFHUQV GXH, SULPDULO\, WR WKHLU DELOLW\ WR UHOHDVH PDFUR-QXWULHQWV LQWR WKH VRLO
VORZO\. AOJDH/PLFURDOJDH KDYH EHHQ ZHOO GRFXPHQWHG DV SRVVLELOLWLHV IRU RUJDQLF IHUWLOL]HUV.
'HVSLWH WKLV, WKH 1DYLFXOD VS. DOJDH, ZKLFK LV H[WDQW ZRUOGZLGH DQG OLYHV LQ DOPRVW DOO W\SHV RI
ZDWHU, KDV QRW EHHQ ZHOO GRFXPHQWHG LQ LWV FDSDELOLWLHV IRU SODQW IHUWLOL]DWLRQ. 7KH REMHFWLYH RI
WKLV UHVHDUFK VHHNV WR DQVZHU WKH UHVHDUFK TXHVWLRQ: +RZ ZLOO WKH DSSOLFDWLRQ RI GULHG 1DYLFXOD
VS. WR WKH VRLO WKDW BUDVVLFD 5DSD SODQWV DUH JURZLQJ LQ LPSDFW LWV JURZWK? , K\SRWKHVL]H WKDW
WKLV ZLOO SRVLWLYHO\ LPSDFW WKH JURZWK RI WKH BUDVVLFD 5DSD SODQWV, ZLWK IHUWLOL]HG SODQWV
JURZLQJ IDVWHU, WDOOHU, DQG ZLWK PRUH IORZHUV.  ,Q WKLV SURMHFW, , LQWHQG WR FXOWXUH DQG GU\
1DYLFXOD VS. DOJDH DQG WKHQ XVH LW WR IHUWLOL]H VRLO WKDW BUDVVLFD 5DSD SODQWV DUH JURZLQJ LQ.
7KRXJK WKH 1DYLFXOD VS. KDV EHHQ VXFFHVVIXOO\ FXOWXUHG DQG GULHG, GXH WR GHOLYHU\ GHOD\V DQG
RWKHU FRQVWUDLQWV, UHVXOWV DUH \HW WR EH UHDG\ IRU GLVFORVXUH.

SWXdenW Name(V): '. 0DQVILHOG

AbVWracW:

186
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
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<HV 1R
<HV 1R

<HV 1R
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TiWle: 6WUXFWXUDO 'HWHUPLQDWLRQ RI BDFWHULRSKDJH 322 *HQRPH (MHFWLRQ ZLWK CU\R-(OHFWURQ
0LFURVFRS\ DQG 8C6) CKLPHUD;

AQWLELRWLF-UHVLVWDQW LQIHFWLRQV DUH EHFRPLQJ LQFUHDVLQJO\ FRPPRQ LQ EDFWHULDO LQIHFWLRQV RI DOO
W\SHV. 7KHVH LQIHFWLRQV VLJQLILFDQWO\ LQFUHDVH WUHDWPHQW FRVW, KRVSLWDO VWD\ OHQJWK DQG SDWLHQW
PRUWDOLW\ DQG PRUELGLW\. :LWK WKH LQFUHDVH LQ DQWLELRWLF UHVLVWDQFH, WKHUH LV D QHHG WR ILQG
DOWHUQDWLYH WUHDWPHQWV IRU EDFWHULDO LQIHFWLRQV. A SRVVLEOH WUHDWPHQW LV EDFWHULRSKDJHV.
BDFWHULRSKDJHV (SKDJHV) DUH D JURXS RI YLUXVHV WKDW FDQ LQIHFW DQG WUHDW DQWLELRWLF-UHVLVWDQW
EDFWHULD. BDFWHULRSKDJH WKHUDS\ LV D FRPSDVVLRQDWH WUHDWPHQW IRU DQWLELRWLF-UHVLVWDQW EDFWHULD,
EXW PRUH UHVHDUFK LV QHHGHG EHIRUH LW FDQ EHFRPH D FRPPRQSODFH WUHDWPHQW. BDFWHULRSKDJH
LQIHFWLRQ LQLWLDWLRQ LV D SRRUO\ XQGHUVWRRG SDUW RI SKDJH HFRORJ\. 7KH VLPSOLILHG VWHSV RI
LQIHFWLRQ LQLWLDWLRQ DUH ODQGLQJ, SKDJHV DWWDFK WR WKH EDFWHULDO PHPEUDQH, SLQQLQJ, EDVHSODWH
DWWDFKHV WR WKH EDFWHULDO PHPEUDQH, QHHGOH SHQHWUDWLRQ, SKDJH QHHGOH SXQFWXUHV WKH EDFWHULDO
PHPEUDQH, DQG JHQRPH HMHFWLRQ. 7KLV VWXG\ IRFXVHV RQ WKH JHQRPH HMHFWLRQ DVSHFW RI SKDJH
LQIHFWLRQ LQLWLDWLRQ. BDFWHULRSKDJH 322 LV D SKDJH FRPPRQO\ XVHG DV D PRGHO IRU SKDJH
assembly and infection. In previous studies, phage P22 was found to construct an “trans-
HQYHORSH FKDQQHO´ WKDW LV HVVHQWLDO IRU VXFFHVVIXO JHQRPH HMHFWLRQ GXULQJ LQIHFWLRQ LQLWLDWLRQ.
7KH VSHFLILF SURWHLQV WKDW FRPSULVH DQG FRQVWUXFW WKLV FKDQQHO DUH XQNQRZQ. 7KH SXUSRVH RI
WKLV VWXG\ LV WR GHWHUPLQH WKH VWUXFWXUH DQG SURWHLQV WKDW FRPSULVH WKH WUDQV-HQYHORSH FKDQQHO.
7KH UHVXOWV WKXV IDU GHWHUPLQHG WKDW WKH WUDQV-HQYHORSH FKDQQHO LV VSOLW LQWR WZR SDUWV: WKH LQWHU
DQG H[WUDFHOOXODU FKDQQHOV 7KLV VWXG\ ZLOO EULQJ PRUH XQGHUVWDQGLQJ WR WKH XQGHUVWXGLHG WRSLF
RI EDFWHULRSKDJH LQIHFWLRQ LQLWLDWLRQ DQG SURYLGH PRUH LQIRUPDWLRQ YLWDO IRU EDFWHULRSKDJH
WKHUDS\ WR EHFRPH D FRPPRQSODFH WUHDWPHQW.

SWXdenW Name(V): A. 7LVFKHU

AbVWracW:

255
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: 7KH (IIHFW RI 6RLO RQ 7KH S+ RI :DWHU

7KH SXUSRVH RI WKLV H[SHULPHQW ZDV WR LGHQWLI\ KRZ 3 GLIIHUHQW VRLOV ZRXOG DIIHFW ZDWHU¶V S+.
)RU WKLV H[SHULPHQW WKH SUHGLFWLRQ ZDV, LI GLIIHUHQW VRLOV DUH SXW LQWR ZDWHU WKHQ WKH S+ ZLOO EH
YDULDQW IRU HDFK EHFDXVH FHUWDLQ W\SHV RI VRLOV KDYH YDULHG S+ OHYHOV. 7KLV ODE ZDV FDUULHG RXW
E\ GRLQJ WKH IROORZLQJ SURFHVV: )LUVW SOXJ WKH 9HUQLHU S+ SUR VRIWZDUH LQWR WKH /DE4XHVW2,
DQG WDNH 3 EHDNHUV RXW, WKHQ ILOO HDFK ZLWK 100 PO RI ZDWHU. 1H[W WDNH WKH S+ RI WKH ZDWHU
DORQH DV D FRQWURO XVLQJ WKH S+ SUR, DIWHU ILOO HDFK RI WKH WKUHH EHDNHUV ZLWK 5 JUDPV RI
GLIIHUHQW VRLO (SHDW PRVV, JUDYHO, DQG ORFDO VRLO) DQG PL[ WKHP. 2QFH PL[HG, SXW WKH HQG RI WKH
S+ SUR LQWR RQH RI WKH PL[WXUHV DQG VHW D WLPHU IRU 2 PLQXWHV, ZULWH GRZQ WKH S+ OHYHO, WKHQ
FOHDQ WKH S+ SUR DQG SODFH LW LQ WKH EXIIHU VROXWLRQ WR QHXWUDOL]H DOO VXEVWDQFHV. 5HSHDW WKH
VDPH SURFHVV IRU DOO VROXWLRQV 3 WLPHV. 7KH UHVXOWV IRU WKLV ODE¶V S+ OHYHOV ZHUH ZDWHU (6.94),
ORFDO VRLO (6.73), SHDW PRVV (5.65), DQG JUDYHO (6.91). 7KLV ODE ZDV LPSRUWDQW EHFDXVH VRLO LV D
KXJH IDFWRU LQ SODQW JURZWK. ,I LW KDV D FUXPEO\ WH[WXUH, DQG QHXWUDO S+, WKHQ LW ZLOO EH
EHQHILFLDO IRU SODQW JURZWK, EXW LI LW LV WRR DFLGLF/EDVLF, DQG FOXPS\ WKHQ LW ZLOO EH GHWULPHQWDO
WR SODQW JURZWK. 7KHUHIRUH VRLO S+ KDV JUHDW LPSRUWDQFH LQ UHJDUGV WR SODQW JURZWK.

SWXdenW Name(V): .. 6LVVRQ, .. 6LVVRQ, .. 6LVVRQ

AbVWracW:

244
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: :KDW 3DLQW LV BHVW: (IIHFWLYHQHVV RI CRPPHUFLDOO\ AYDLODEOH AQWL-)RXOLQJ CRDWLQJV

Biological fouling or biofouling is defined as “the gradual accumulation of organisms such as
DOJDH, EDFWHULD, EDUQDFOHV, DQG SURWR]RD RQ XQGHUZDWHU HTXLSPHQW, SLSHV, DQG VXUIDFHV,
FRUURGLQJ DQG LPSDLULQJ VWUXFWXUHV DQG V\VWHPV.´ BLRIRXOLQJ DOPRVW DOZD\V QHJDWLYHO\ LPSDFWV
WKH IXQFWLRQ RI D PDQ-PDGH XQGHUZDWHU VXUIDFH, EXW LQ WKH FDVH RI ERDW KXOOV, ELRIRXOLQJ LV
H[WUHPHO\ GHWULPHQWDO IRU PXOWLSOH UHDVRQV. )RXOLQJ RUJDQLVPV GHVWUR\ WKH LQWHJULW\ RI WKH KXOO
DQG WKH\ LQLWLDWH DQG DFFHOHUDWH FRUURVLRQ RQ PHWDO VXUIDFHV. )RXOLQJ LV DOVR SDUWLFXODUO\
KDUPIXO WR ERDWV EHFDXVH WKH IRUPDWLRQ RI WKHVH RUJDQLVPV JUHDWO\ LQFUHDVHV GUDJ DV WKH ERDW
PRYHV WKURXJK WKH ZDWHU ZKLFK LQFUHDVHV IXHO FRQVXPSWLRQ DQG LQ WXUQ WKH FRVW RI VDLG
YR\DJH. 7KH JRDO RI WKLV VWXG\ ZDV WR WHVW ILYH FRPPHUFLDOO\ DYDLODEOH DQWL-IRXOLQJ SDLQWV DQG
GHWHUPLQH WKH PRVW HIIHFWLYH RQH. 7KLV VWXG\ DOVR H[DPLQHV ZKLFK FRDWLQJ SHUIRUPHG EHVW RQ D
GHQWHG VXUIDFH WR PLPLF KXOO GDPDJH. A VWULQJ RI 12 39C IUDPHV(5 SDLQWHG DQG QRW GHQWHG, 5
SDLQWHG DQG GHQWHG, 1 QRW GHQWHG FRQWURO, 1 GHQWHG FRQWURO) ZDV GHSOR\HG DW D IRXOLQJ VLWH LQ
*UHHQZLFK 3RLQW 3DUN, *UHHQZLFK C7. 3ODWHV ZLOO EH SKRWRJUDSKHG DQG DQDO\]HG PRQWKO\
(XVLQJ CRUDO 3RLQW CRXQW ZLWK ([FHO H[WHQVLRQ). ([SHFWHG UHVXOWV DUH WKDW WKH KLJKHU FRSSHU
FRQWHQW SDLQWV ZLOO EH PRUH HIIHFWLYH DW FRQWUROOLQJ IRXOLQJ. 8QGHUVWDQGLQJ ZKDW WKH PRVW
HIIHFWLYH DQWL-IRXOLQJ SDLQW LV FDQ KHOS DQ\RQH WU\LQJ WR PLWLJDWH IRXOLQJ RQ WKHLU VXUIDFH EXW
ZLOO EH PRVW KHOSIXO WR LQGLYLGXDOV RU FRPSDQLHV ZKR SURILW IURP PDULQH WUDYHO DQG QHHG WR
PLQLPL]H IXHO FRVW.

SWXdenW Name(V): /. CRUVDQR-/HRSL]]L

AbVWracW:

249
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: 'HWHUPLQLQJ WKH 5LVN RI )XWXUH )RUHVW )LUHV 'XH WR )XHO )ODPPDELOLW\

7KH ZD\ WKDW , ZLOO FRQGXFW P\ UHVHDUFK LV E\ ILUVW, FROOHFWLQJ GDWD IURP P\ GLIIHUHQW FULWHULD. ,
XVHG 3DOPHU +\GURORJLFDO 'URXJKW ,QGH[ 'DWD IRU AXJXVW-6HSWHPEHU 2021, PHDQ WHPSHUDWXUH
DQG SUHFLSLWDWLRQ, DQG PDMRU URDGV. 8VLQJ 4*,6 6RIWZDUH, , DP DEOH WR RYHUODS DQG DQDO\]H DOO
EDVH OD\HUV WR SUHGLFW YXOQHUDEOH UHJLRQV LQ WKH FRQWLQHQWDO 8QLWHG 6WDWHV. B\ JDWKHULQJ WKLV
GDWD, , ZLOO EH DEOH WR YLVXDOL]H WKH YXOQHUDELOLW\ DQG H[SHFW ZKLFK UHJLRQV  ZLOO VXIIHU WKH PRVW
ILUHV LQ WKDW WLPH SHULRG. , WKHQ FRPSDUH P\ UHVXOWV WR DQ XSGDWHG PDS RI WKH ILUHV WKDW KDG
RFFXUUHG GXULQJ WKDW WLPH SHULRG. , KDG H[SHFWHG WKDW CRORUDGR, 6RXWKZHVW CDOLIRUQLD, 1HZ
Jersey, and the Midwestern Plains were the most vulnerable. However, Colorado suffered less
ILUHV WKDQ RWKHU UHJLRQV GXH WR KLJKHU HOHYDWLRQ.  7KLV UHVHDUFK LV EHQHILFLDO IRU DGYDQFLQJ
UHOLDELOLW\ RI *,6 WHFKQRORJLHV DQG HQKDQFLQJ IRUHVW ILUH UHVHDUFK. )LUH UHVHDUFK LV YDOXDEOH LQ
WKH VHQVH WKDW LW KDV WKH DELOLW\ WR VDYH FRXQWOHVV OLYHV, PRQH\, DQG QDWXUDO VLWHV.

SWXdenW Name(V): A. 3ULFH

AbVWracW:

165
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: 7KH ,PSDFW RI CRYLG-19 3DQGHPLF DQG 5HVWULFWLRQV RQ WKH 6RFLDOL]DWLRQ,6WUHVV, DQG
AQ[LHW\ RI CROOHJH 6WXGHQWV

'XULQJ WKH C29,'-19 SDQGHPLF SHRSOH KDYH H[SHULHQFHG VLJQLILFDQW FKDQJHV LQ OLIHVW\OH, DQG
VRFLDOL]DWLRQ. CKDQJHV LQ URXWLQH VXFK DV WKHVH KDYH RIWHQ EHHQ LGHQWLILHG DV WULJJHUV IRU
PHQWDO GLVRUGHUV DQG WKH VWUHVV RI WKH SDQGHPLF DV SUHVXPDEO\ HVFDODWHG WKHVH VWUXJJOHV. ,
EHOLHYHG WKDW VWXGHQWV ZRXOG GHPRQVWUDWH LQFUHDVHG VWUHVV DQG DQ[LHW\ LQ VRFLDO VLWXDWLRQV GXH
WR UHVWULFWLRQV WKH SDQGHPLF  SODFHG RQ D SHUVRQ'V DELOLW\ WR LQWHUDFW, DWWHQG FODVVHV DQG VRFLDO
HYHQWV, DV ZHOO DV LPSDFWV RQ HYHU\GD\ OLIH. , WKHQ GLVWULEXWHG D VXUYH\ YLD. JRRJOH IRUPV ZKLFK
LQTXLUHG DERXW WKH VWDWH RI FROOHJH VWXGHQWV PHQWDO KHDOWK WKURXJK WKH UHVXOWV RI WKH VXUYH\ LW
EHFDPH FOHDU WKDW PRVW VWXGHQWV IHOW WKHLU VFKRROV ORRVHO\ HQIRUFHG C'C *XLGHOLQHV KRZHYHU
WKH\ JHQHUDOO\ IHOW FRPIRUWDEOH DWWHQGLQJ ODUJH VRFLDO JDWKHULQJV. AGGLWLRQDOO\, WKH PDMRULW\
(87.5%) RI VWXGHQWV LQWHUDFW ZLWK SHHUV PRUH WKDQ 5 WLPHV D ZHHN ZKLOH 62.5% IHOW WKDW WKH
SDQGHPLF KDG QHJDWLYHO\ LPSDFWHG WKHLU DELOLW\ WR VRFLDOL]H. ,W ZDV FOHDU WKDW PRVW VWXGHQWV IHOW
WKDW WKH SDQGHPLF KDG LPSDFWHG WKHLU VWUHVV DQG DQ[LHW\ OHYHOV WR DQ H[WHQW. )URP WKHVH UHVXOWV
, GHWHUPLQHG WKDW ZKLOH WKHUH LV OLWWOH FRQFHUQ DPRQJ VWXGHQWV UHJDUGLQJ FRQWUDFWLQJ C29,'
-19, DQG LW DSSHDUV WKDW WKH SDQGHPLF KDV KDG PLQLPDO LPSDFW RQ VWXGHQWV DELOLW\ WR VRFLDOL]H,
WKH SDQGHPLF KDV LQFUHDVHG VWUHVV DQG DQ[LHW\ DPRQJ VWXGHQWV DV PDQ\ ZRUU\ DERXW WKH
LPSOLFDWLRQV RQ WKHLU IXWXUHV, DQG QHJDWLYH LPSDFW RQ WKHLU HGXFDWLRQ.

SWXdenW Name(V): (. CRDNOH\

AbVWracW:

227
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: ,GHQWLI\LQJ 3URJQRVWLF *HQHV RI 3URVWDWH CDQFHU DQG([SORULQJ 7KHLU ([SUHVVLRQ 3DWWHUQV
8VLQJ 6LQJOH-CHOO AQDO\VLV

3URVWDWH FDQFHU (3CD) HQGDQJHUV PHQ'V KHDOWK DQG OLIH ZRUOGZLGH. ,W LV WKH VHFRQG PRVW
FRPPRQ FDQFHU DQG WKH ILIWK OHDGLQJ FDXVH RI FDQFHU GHDWK DPRQJ PHQ. 6R LW LV XUJHQW WR ILQG
UHOLDEOH SURJQRVWLF PROHFXODU ELRPDUNHUV LQ 3CD IRU ULVN VWUDWLILFDWLRQ, SHUVRQDOL]HG WUHDWPHQW,
DQG SURJQRVLV LPSURYHPHQW. 7KLV VWXG\ DQDO\]HG GLIIHUHQWLDOO\ H[SUHVVHG JHQHV RI 3CD XVLQJ
PLFURDUUD\ GDWDVHW IURP *(2. 7KHQ SURJQRVLV DQDO\VLV ZDV SHUIRUPHG LQ 8A/CA1 WR ILQG
SURJQRVWLF JHQHV. )LQDOO\, WKH GLIIHUHQWLDO H[SUHVVLRQ RI WKH LGHQWLILHG SURJQRVWLF JHQHV LQ 3CD
ZDV YHULILHG LQ VF51A-VHT GDWD IURP *(2141445 XVLQJ VLQJOH-FHOO DQDO\VLV ZLWK 6HXUDW 93
(5 SDFNDJH), DQG WKHLU FHOO H[SUHVVLRQV ZHUH H[SORUHG LQ WKH WXPRU PLFURHQYLURQPHQW. 7
GLIIHUHQWLDOO\ H[SUHVVHG JHQHV ZHUH LGHQWLILHG DV SURJQRVWLF JHQHV. 7KH\ ZHUH B'+1,
C5AC52B, *5.6, 0=72B, 12316, 6/C25A27, DQG 685)6 UHVSHFWLYHO\. 7KHVH SURJQRVWLF
JHQHV ZHUH DOO PDLQO\ H[SUHVVHG LQ 3CD HSLWKHOLDO FHOOV EXW ZHUH DOVR H[SUHVVHG ZLWK VPDOO
DPRXQWV LQ RWKHU FHOOV LQ WKH WXPRU PLFURHQYLURQPHQW VXFK DV 7-FHOOV, PDVW FHOOV, HQGRWKHOLDO
FHOOV, PRQRO\WLFV, DQG ILEUREODVWV. 2YHUDOO, WKLV VWXG\ LQGLFDWHV VLQJOH-FHOO DQDO\VLV FDQ EH XVHG
IRU VFUHHQLQJ GLIIHUHQWLDO JHQHV DQG H[SORULQJ WKH UROH LQ WKH RFFXUUHQFH DQG GHYHORSPHQW RI
WKH WXPRU E\ WKHLU FHOO H[SUHVVLRQ LQ WKH WXPRU PLFURHQYLURQPHQW. 7KH 7 SURJQRVWLF JHQHV IRU
3CD LGHQWLILHG E\ WKLV VWXG\ KDYH QHYHU EHHQ UHSRUWHG EHIRUH. 7KH\ DUH QRYHO PROHFXODU
ELRPDUNHUV DQG PD\ EH SRWHQWLDO WKHUDSHXWLF WDUJHWV IRU SURVWDWH FDQFHU.

SWXdenW Name(V): J. Ma

AbVWracW:

227
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: AQWLEDFWHULDO 3HUIOXRURFDUERQ (PXOVLRQV: 7KH 5ROH 7HPSHUDWXUH SOD\V LQ WKH )RUPDWLRQ
DQG (IILFDF\ RI ,QWHJUDWLQJ 3HUIOXRURFDUERQ (3)C) DQG 7REUDP\FLQ

BDFNJURXQG: :LWK GLVHDVHV VXFK DV C\VWLF )LEURVLV, WKH SURGXFWLRQ RI H[FHVV PXFXV RIWHQ
FDXVHV EORFNDJHV ZKLFK SUHYHQWV WKH PHGLFLQH IURP UHDFKLQJ FHUWDLQ DUHDV ZLWKLQ WKH OXQJV.
7REUDP\FLQ HPXOVLILHG ZLWKLQ OLTXLG SHUIOXRURFDUERQV PD\ DVVLVW LQ DLUZD\ SHQHWUDWLRQ DQG
DFKLHYLQJ VSDWLDO XQLIRUPLW\. 7KH LQYHVWLJDWLRQ RI ZKLFK WHPSHUDWXUHV VKRXOG EH XVHG ZKHQ
GHOLYHULQJ WKLV DQWLEDFWHULDO HPXOVLRQ ZLOO EH XVHG WR IRUPXODWH D FODLP RQ ZKHWKHU
WHPSHUDWXUH GRHV SOD\ D UROH LQ WKH HIIHFWLYHQHVV RI WKH DQWLEDFWHULDO HPXOVLRQ.

0HWKRGV: (PXOVLRQV ZLOO EH PDGH ZLWK 7REUDP\FLQ, 3HUIOXRURFDUERQ, DQG D CRSRO\PHU.
BHIRUH EHLQJ HPXOVLILHG, PL[WXUHV ZLOO EH KHDWHG RU FRROHG WR WKHLU WHVWLQJ WHPSHUDWXUHV. )RU
WKH WHVWLQJ SHULRG, 3HWUL GLVKHV ZLOO KDYH .12 (.CROL FXOWXUHG RQ WKHP DQG HDFK WHPSHUDWXUH
ZLOO EH WHVWHG XVLQJ RQH SHWUL GLVK.

5HVXOWV:10℃ DSSHDUHG WR ORRN WKH PRVW HIIHFWLYH DPRQJVW WKH UHVW RI WKH SODWHV DV RQO\ D VPDOO
DPRXQW RI EDFWHULD JUHZ RQ RQH RI WKH WKUHH WRWDO SODWHV. +RZHYHU, 35℃ LV VWLOO D YHU\
HIIHFWLYH WHPSHUDWXUH DV EDFWHULD RQO\ JUHZ QRWDEO\ RQ RQH RI WKUHH SODWHV. 5RRP 7HPSHUDWXUH
LV QRW D JRRG RSWLRQ IRU WKLV DQWLEDFWHULDO HPXOVLRQ DV WKHUH ZDV QRWDEOH JURZWK RQ WZR RI WKH
WKUHH SODWHV. 1RQ-AQWLELRWLF 3)C LV QRW D JRRG RSWLRQ HLWKHU DV LW ORRNV WR KDYH QR SRVLWLYH
HIIHFW RQ WKH EDFWHULD. BDFWHULD FRQWLQXHG WR JURZ RQ DOO WKUHH SODWHV.

SWXdenW Name(V): /. AIILQL

AbVWracW:

218
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R

Technical DiVciplineV SelecWed b\ Whe SWXdenW
(LiVWed in order of releYance Wo Whe projecW) CH  ME

ProjecW
NXmber
3079

CSEF Official AbVWracW and CerWificaWion Fair CaWegor\

LS



TiWle: +RZ LPDJHV DQG FRORUV LPSDFW SHRSOH¶V VKRUW WHUP PHPRU\

7KH SXUSRVH RI WKLV ODE LV WR LQYHVWLJDWH DQG GLVFRYHU KRZ LPDJHV DQG FRORU LPSDFW KRZ PDQ\
WKLQJV SHRSOH UHPHPEHU. 7KH K\SRWKHVLV IRU WKLV ODE LV LI SHRSOH DUH VKRZQ LPDJHV FRQWDLQLQJ
FRORUV, WKHQ LW ZLOO LPSURYH WKH DPRXQW RI WHUPV WKH\ UHPHPEHU, EHFDXVH FRORUV DQG LPDJHV
LQFUHDVH VRPHRQH¶V DWWHQWLRQ OHYHO, DQG WKH PRUH DWWHQWLRQ IRFXVHG RQWR RQH WKLQJ VRPHRQH
KDV, WKH EHWWHU FKDQFH RI UHPHPEHULQJ LW WKHUH LV. 7KH SDUWLFLSDQW ZRXOG EH WROG 20 GLIIHUHQW
ZRUGV RU SKUDVHV DQG ZRXOG EH WROG WR UHSHDW WKHP LQ WKH FRUUHFW RUGHU DIWHU D 30 VHFRQG SDXVH
LQ EHWZHHQ. 7KH\ ZRXOG WKHQ EH VKRZQ 20 EODFN DQG ZKLWH LPDJHV RI GLIIHUHQW REMHFWV RU
WKLQJV DQG EH DVNHG WR UHSHDW WKHP LQ WKH FRUUHFW RUGHU DIWHU D 30 VHFRQG SDXVH LQ EHWZHHQ.
)ROORZLQJ WKDW, WKH\ ZRXOG EH VKRZQ 20 LPDJHV LQ IXOO FRORU RI GLIIHUHQW REMHFWV RU WKLQJV DQG
WKHQ ZRXOG EH DVNHG WR UHSHDW WKHP LQ WKH FRUUHFW RUGHU DIWHU D 30 VHFRQG SDXVH LQ EHWZHHQ
RQFH DJDLQ. +RZHYHU PDQ\ WKH\ JRW ULJKW LQ WKH FRUUHFW RUGHU IRU HDFK VWDJH ZRXOG EH UHFRUGHG
LQ WKH GDWD VHW. 7KRVH VWHSV ZRXOG EH UHSHDWHG IRU DOO WKH UHPDLQLQJ SDUWLFLSDQWV LQ WKH ODE.
(,QVHUW 5HVXOWV KHUH) 7KLV ODE LV LPSRUWDQW EHFDXVH LW FDQ VKRZ DQG WHDFK SHRSOH PRUH DERXW
KRZ WKHLU PLQG DQG PHPRU\ ZRUNV DQG KHOS WKHP ILQG RXW LI WKH\ DUH PRUH RI DQ DXGLWRU\ RU
YLVXDO OHDUQHU DQG PHPRUL]HU, ZKLFK FRXOG SRWHQWLDOO\ KHOS WKHP LI WKH\ QHHG PHPRUL]DWLRQ
VWUDWHJLHV LQ WKH IXWXUH.

SWXdenW Name(V): 6. 0F'RQDOG

AbVWracW:

250
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: ,QYHVWLJDWLRQ RI 1XFOHLF DFLG FRQFHQWUDWLRQ LQ WKUHH OD\HUHG RU VXUJLFDO PDVNV DPRQJ
FKLOGUHQ ZLWK DQG ZLWKRXW DVWKPD

AVWKPD LV D YHU\ FRPPRQ FKURQLF LOOQHVV DPRQJ FKLOGUHQ EXW PXFK LV XQNQRZQ DERXW ZHDULQJ
WKUHH-OD\HUHG PDVNV GXULQJ WKH C29,'-19 SDQGHPLF, HVSHFLDOO\ DPRQJ WKRVH ZLWK DVWKPD. 6R
with the help of my mentor, Dr. Jessica Hollenbach, I devised a project that was a piece off of
KHU ODUJHU UHVHDUFK. , LQYHVWLJDWHG QXFOHLF DFLG FRQFHQWUDWLRQ LQ WKUHH OD\HUHG PDVNV DPRQJ
FKLOGUHQ ZLWK DQG ZLWKRXW DVWKPD. , UHFHLYHG WKH FRQFHQWUDWLRQ RI QXFOHLF DFLG IURP 'U.
+ROOHQEDFK¶V WHDP. 7KHQ , RUJDQL]HG WKH GDWD VLPSO\ WR ORRN DW WUHQGV. ,W ZDV GHFLGHG WKDW WKH
GDWD GLGQ¶W ILW D QRUPDO EHOO FXUYH, DQG PRUH GDWD DQDO\VLV ZDV QHHGHG. 7KHUHIRUH, ZLWK WKH
JXLGDQFH RI 'U. +ROOHQEDFK, QRQ-SDUDPHWULF WHVWLQJ ZDV FRPSOHWHG. .UXVNDO-:DOOLV 7HVW ZDV
XVHG WR GLVWLQJXLVK EHWZHHQ WKH WKUHH OD\HUV IRU ERWK DVWKPD DQG QRQ-DVWKPD GDWD DQG WKH
0DQQ-:KLWQH\ 8 WHVW ZDV XVHG WR GLVWLQJXLVK EHWZHHQ DVWKPD DQG QRQ-DVWKPD GDWD VHWV. ,W
ZDV IRXQG WKDW WKHUH LV D VWDWLVWLFDO GLIIHUHQFH RI QXFOHLF DFLG EHWZHHQ HDFK OD\HU LQ ERWK FDVHV,
EXW WKHUH ZDV QRW D VWDWLVWLFDO GLIIHUHQFH DFURVV DVWKPD DQG QRQ-DVWKPD PDVNV. 6WLOO, WKLV VWXG\
SURYLGHV FUXFLDO NQRZOHGJH DERXW PDVNV. BDVHG RQ WKH GDWD, LW ZDV IRXQG WKDW PRVW QXFOHLF
DFLG UHVLGHV LQ WKH LQQHU OD\HU RI WKH PDVN. 7KLV FRXOG VXJJHVW D UHGHVLJQ RI WKH PDVN EXW, LQ
JHQHUDO, PRUH UHVHDUFK RQ PDVNV VKRXOG EH GRQH. /DVWO\, VLQFH WKHUH LV QR GLIIHUHQFH LQ WKH
GLVWULEXWLRQ RI QXFOHLF DFLG IRU WKRVH ZLWK DVWKPD LW VXJJHVWV WKDW PDVNV DUH HTXDOO\ SURWHFWLYH
DQG VDIH IRU FKLOGUHQ ZLWK DVWKPD.

SWXdenW Name(V): 7. 5RJHUV

AbVWracW:

257
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: )RUHVW 5HVWRUDWLRQ DIWHU :LOGILUH: 7KH (IIHFW RI WKH AGGLWLRQ RI 6DFFKDULGHV RQ 6HHGOLQJ
6XUYLYDO AIWHU 5HSODQWLQJ LQ BXUQW 6RLO

)RUHVW )LUHV DUH D WKUHDW WR ZLOGOLIH, OHDGLQJ WR ODVWLQJ FKDQJHV LQ HFRV\VWHPV E\ EXUQLQJ WUHHV
DQG DIIHFWLQJ VRLOV¶ ZDWHU UHWHQWLRQ SURSHUWLHV. AV VHHGOLQJV UHTXLUH PRLVW VRLO, D VROXWLRQ LV
FUXFLDO WR VXUYLYDO, HVSHFLDOO\ IRU WUHHV WKDW DUH ILUH-VHQVLWLYH, VXFK DV VXJDU PDSOHV. ,W LV
K\SRWKHVL]HG WKDW LQWURGXFLQJ VDFFKDULGH VROXWLRQ WR EXUQW VRLO ZLOO LPSURYH ZDWHU UHWHQWLRQ
DQG VXEVHTXHQWO\ LQFUHDVH WKH VXUYLYDO RI VHHGOLQJV. 7KLV VWXG\ DLPV WR GHWHUPLQH 1) WKH
HIIHFWV RI DGGLQJ VLPSOH JOXFRVH RQ WUHHV VXLWHG IRU GULHU FOLPDWHV DQG 2) WKH HIIHFWV RI DGGLQJ
VDFFKDULGH VROXWLRQ RQ WUHHV QRW QDWXUDOO\ DIIHFWHG E\ ILUHV. ,Q SKDVH RQH, HLJKW ER[ZRRG
(BX[XV VHPSHUYLUHQV) VHHGOLQJV ZHUH LQGLYLGXDOO\ SODQWHG LQ 300PO RI KHDWHG VRLO LQGRRUV DQG
WUHDWHG ZLWK WKUHH GLIIHUHQW TXDQWLWLHV RI JOXFRVH HLWKHU RQFH RU UHSHDWHGO\. 6XUYLYDO ZDV
GHWHUPLQHG E\ VLJQV RI GHK\GUDWLRQ LQ OHDYHV WKURXJK FRORU DQG WH[WXUH. 3DUW 2 LQYHVWLJDWHG WKH
HIIHFW RI WKH DGGLWLRQ RI PDSOH ZDWHU WR VXJDU PDSOH (AFHU VDFFKDUXP) VHHGOLQJ VXUYLYDO DIWHU
SODQWLQJ LQ EXUQHG VRLO RXWVLGH. 7KH DGGLWLRQ RI 3.50 JUDPV RI JOXFRVH WR ER[ZRRG VHHGOLQJV
ZDV DVVRFLDWHG ZLWK WKH ORQJHVW VXUYLYDO WLPH RI 5 ZHHNV. 7KH DGGLWLRQ RI WKH 7.50 J GRVDJH RI
PDSOH ZDWHU WR VXJDU PDSOH ZDV DVVRFLDWHG ZLWK WKH ORQJHVW VXUYLYDO, LQGLFDWLQJ WKH EHQHILW RI
KLJKHU OHYHOV RI VDFFKDULGHV DQG RWKHU KHOSIXO QXWULHQWV WR DLG LQ VXJDU PDSOHV¶ VXUYLYDO. ,Q
FRQFOXVLRQ, WKH UHVXOWV RI WKLV VWXG\ VXJJHVWV WKDW DGGLWLRQ RI D VDFFKDULGH VROXWLRQ FDQ DLG LQ
WKH UHJURZWK RI IRUHVW HFRV\VWHPV.

SWXdenW Name(V): 5. )LQQ

AbVWracW:

243
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: 7KH (IIHFWV 2FHDQ AFLGLILFDWLRQ KDV RQ WKH AQWLPLFURELDO SURSHUWLHV RI 6XOIXU
1DQRSDUWLFOHV IURP WKH 0DULQH 6SRQJH 6SHFLHV +DOLFKRQGULD ERZHUEDQNL.

7KLV H[SHULPHQW HYDOXDWHG WKH DQWLPLFURELDO SURSHUWLHV RI VXOIXU QDQRSDUWLFOHV IURP WKH VSRQJH
+DOLFKRQGULD ERZHUEDQNL OLYLQJ LQ RSWLPDO FRQGLWLRQV DQG DQ DFLGLF HQYLURQPHQW  UHSUHVHQWLQJ
RFHDQ DFLGLILFDWLRQ.

7KH VSRQJHV ZHUH FXOWLYDWHG LQ VHSDUDWH WDQNV IRU WKLUW\ GD\V. 7KH FRQGLWLRQV LQ RQH WDQN ZHUH
FRQVLVWHQW ZLWK WKRVH RSWLPDO IRU VSRQJH JURZWK. ,Q DQRWKHU WDQN, WKH S+ ZDV GHFUHDVHG WR
FUHDWH DQ DFLGLF HQYLURQPHQW. 7KH VSRQJH VWUXFWXUH LQ RSWLPDO FRQGLWLRQV ZDV PDLQWDLQHG
WKURXJKRXW WKH FXOWLYDWLRQ SHULRG. 7KH VSRQJH LQ RSWLPDO FRQGLWLRQV IORXULVKHG. AV WLPH
SURJUHVVHG, WKH VWUXFWXUH RI WKH VSRQJHV LQ DFLGLF FRQGLWLRQV GHWHULRUDWHG.

7R H[WUDFW VXOIXU QDQRSDUWLFOHV, VSRQJH VDPSOHV ZHUH SXW LQ D FHQWULIXJH. 7R ILQG WKH PRVW
HIIHFWLYH FRQFHQWUDWLRQ RI VXOIXU QDQRSDUWLFOHV, VDPSOHV RI SHOOHWV, VXSHUQDWDQW, DQG UDZ SLHFHV
RI VSRQJH ZHUH XVHG DV LQKLELWRUV. 6DPSOHV ZHUH SXW RQ 6'A DQG QXWULHQW DJDU GLVKHV
LQRFXODWHG ZLWK XQNQRZQ PLFUREHV IURP GHFD\LQJ PDWWHU. 6'A LV VHOHFWLYH IRU IXQJXV DQG
1RFDUGLD. 1XWULHQW DJDU LV VHOHFWLYH IRU EDFWHULD. .LOO ]RQHV RQ GLIIHUHQW W\SHV RI DJDU FDQ
LQGLFDWH LI VXOIXU QDQRSDUWLFOHV DUH DQWLEDFWHULDO RU DQWLIXQJDO. 7KH VXSHUQDWDQW VKRZHG ODZQV
RQ 6'A. 5DZ SLHFHV RI VSRQJH VKRZHG ODZQV RQ QXWULHQW DJDU EXW PLQLPDO JURZWK RQ 6'A.
7KH SHOOHWV VKRZHG QR JURZWK RQ 6'A EXW D ODZQ RQ QXWULHQW DJDU.

SWXdenW Name(V): 0. +DWILHOG

AbVWracW:

250
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: 3RWHQWLDO 5ROH RI )LODJJULQ ZLWKLQ 'LIIHUHQW 6WDJHV RI 2VWHRVDUFRPD

2VWHRVDUFRPD (26) LV D UDUH DQG YLJRURXV IRUP RI ERQH FDQFHU. ,WV SULPDU\ WXPRU LV IUHTXHQWO\
ORFDWHG ZLWKLQ WKH DSSHQGLFXODU VNHOHWRQ, ZKLOH PHWDVWDWLF WXPRUV DUH FRPPRQO\ VHHQ LQ WKH
OXQJV. 2VWHRVDUFRPD LV OLIH-WKUHDWHQLQJ, ZLWK VXUYLYDO UDWHV GURSSLQJ DV ORZ DV 27% IRU WXPRUV
WKDW KDYH XQGHUJRQH PHWDVWDVLV.

2YHU WKH SDVW WKUHH GHFDGHV, WKHUH KDYH EHHQ OLPLWHG GLVFRYHULHV LQ UHODWLRQ WR 2VWHRVDUFRPD
DQG LWV PHWDVWDVLV. 7KHUHIRUH, P\ SURMHFW UHYROYHG DURXQG SLQSRLQWLQJ D JHQH WKDW PD\ KDYH D
SUHYLRXVO\ XQNQRZQ UROH LQ WKH PHWDVWDVLV RI 26 VR WKDW WKH VFLHQWLILF FRPPXQLW\ FDQ ILQDOO\
KDYH D QHZ DQJOH WR FRPEDW WKLV OHWKDO GLVHDVH. AIWHU UHVHDUFKLQJ D SOHWKRUD RI JHQHV, , IRXQG
WKDW WKH JHQH HQWLWOHG )LODJJULQ ()/*) KDV KDG VWURQJ WLHV WR RWKHU FDQFHUV DQG D VWURQJ
SRWHQWLDO WR EH FRQQHFWHG WR 26 PHWDVWDVLV. )/* LV D JHQH WKDW HQFRGHV DQ LQWHUPHGLDWH
ILODPHQW-DVVRFLDWHG SURWHLQ WKDW DJJUHJDWHV LQWR NHUDWLQ LQWHUPHGLDWH ILODPHQWV. ,WV PXWDWLRQ
DQG DELOLW\ WR DOWHU WKH F\WRVNHOHWRQ KDV EHHQ NQRZQ WR IDFLOLWDWH PHWDVWDVLV RI RWKHU FDQFHUV,
XOWLPDWHO\ JLYLQJ PH HYLGHQFH WR EHOLHYH WKDW LW FRXOG DOVR IDFLOLWDWH WKH PHWDVWDVLV RI 26. 7R
WHVW WKLV, , SHUIRUPHG LPPXQRKLVWRFKHPLVWU\ ZLWK WKH )/* SULPDU\ DQWLERG\ RQ PXOWLSOH 26
WXPRU VDPSOHV. , WKHQ SKRWRJUDSKHG WKHVH VHFWLRQV XVLQJ HSLIOXRUHVFHQFH DQG IXUWKHU DQDO\]HG
them by pseudo-coloring the images using Image J software. The analysis is to determine if
)/* LV GLIIHUHQWLDOO\ H[SUHVVHG ZLWKLQ WKH PHWDVWDWLF DQG SULPDU\ WXPRU VDPSOHV, ZKLFK ZLOO
DOORZ XV WR NQRZ LI )LODJJULQ WUXO\ GRHV KDYH D UROH LQ 2VWHRVDUFRPD PHWDVWDVLV.

SWXdenW Name(V): 0. BULQN

AbVWracW:

250
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: 3UHGLFWLQJ D 5LVH LQ 6PRNLQJ 'XH WR WKH 3K\VLRORJLFDO (IIHFWV RI WKH CRURQDYLUXV
3DQGHPLF

7KH GDWD FROOHFWHG IURP WKH 6HYHUH AFXWH 5HVSLUDWRU\ 6\QGURPH (6A56) HSLGHPLF LQ CKLQD
VKRZHG DQ LQFUHDVH LQ GHSUHVVLRQ GXULQJ WKDW SHULRG RI WLPH. 7KH FRURQDYLUXV SDQGHPLF KDV
OLNHO\ FUHDWHG D VLPLODU HIIHFW. 'HSUHVVLRQ FDQ OHDG WR YDSLQJ, HVSHFLDOO\ DPRQJ \RXWK. ,
K\SRWKHVL]H WKDW WKHUH ZLOO EH DQ LQFUHDVH LQ GHSUHVVLRQ DQG DQ[LHW\ UDWHV DPRQJ \RXWK LQ
APHULFD WKDW ZLOO OHDG WR DQ LQFUHDVH LQ YDSLQJ DPRQJ KLJK VFKRRO VWXGHQWV. , DP XVLQJ GDWD
WDNHQ LQ CKLQD GXULQJ WKH 6A56 HSLGHPLF UHJDUGLQJ WKH LQFUHDVH LQ GHSUHVVLRQ, DQG WKH GDWD
WDNHQ E\ WKH CHQWHU IRU 'LVHDVH CRQWURO (C'C) UHJDUGLQJ GHSUHVVLRQ UDWHV LQ \RXWK DQG
YDSLQJ. , ZLOO WKHQ XVH PDFKLQH OHDUQLQJ DQG GHHS OHDUQLQJ WR GHWHUPLQH E\ ZKDW SHUFHQWDJH
GHSUHVVLRQ LQFUHDVHV WKH ULVN RI YDSLQJ. , SUHGLFW WKDW , ZLOO VHH DQ LQFUHDVH LQ WKH GHSUHVVLRQ
UDWHV VLPLODU WR ZKDW ZDV UHFRUGHG LQ CKLQD. , SUHGLFW WKDW GXH WR WKLV LQFUHDVH , ZLOO VHH D VSLNH
LQ YDSLQJ DFURVV HYHU\ VWDWH LQ WKH 8.6. 9DSLQJ LV H[WUHPHO\ KDUPIXO WR D SHUVRQ'V KHDOWK, EXW
HYHQ PRUH VR WR \RXWK. 3UHGLFWLQJ ZKLFK DUHDV ZLOO EH KLW WKH KDUGHVW E\ GHSUHVVLRQ ZLOO KHOS
RUJDQL]DWLRQV WKDW HGXFDWH DJDLQVW YDSLQJ, WR SLQSRLQW ZKHUH WKH\ VKRXOG GLVWULEXWH WKHLU
UHVRXUFHV.

SWXdenW Name(V): C. (O-0DVU\

AbVWracW:

201
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: 'DSKQLD +HDUW 5DWH DQG 6RXQG 3ROOXWLRQ

6RXQG 3ROOXWLRQ LV HPLWWHG LQ WKH IRUP RI YLEUDWLRQV (YLD VHD WUDIILF) ZKLFK GLVUXSWV PDULQH
OLIH¶V DELOLW\ WR XWLOL]H WKHLU VRQDU WR QDYLJDWH, KXQW, DQG FRPPXQLFDWH. A SURMHFW RQ D VPDOOHU
VFDOH ZDV FUHDWHG XVLQJ 'DSKQLD 0DJQD DQG 6RXQG 'HFLEHOV WR H[DPLQH WKH HIIHFWV RI VRXQG
SROOXWLRQ RQ PDULQH OLIH. 7KH REVHUYDWLRQ RI WKH KHDUW UDWH RI 'DSKQLD 0DJQDV DQG YLEUDWLRQ
HPLVVLRQV IURP D VSHDNHU ZDV XVHG WR LPLWDWH WKH HIIHFW RI VRXQG SROOXWLRQ. 'DSKQLD 0DJQDV
DUH ZHOO VXLWHG IRU WKLV W\SH RI H[SHULPHQW DV WKH\ DUH PLFURVFRSLF FUXVWDFHDQV ZLWK DQ
H[WHUQDOO\ YLVLEOH KHDUW. 'DSKQLDV ZHUH SODFHG LQ D ZDWFK JODVV DQG SODFHG RYHU D VSHDNHU (WKDW
H[HUWHG YLEUDWLRQV DW HDFK GHFLEHO OHYHO DW 100 +]) IRU RQH PLQXWH DQG WKHQ ZDV REVHUYHG
XQGHU D PLFURVFRSH IRU 15 VHFRQGV. B\ DGMXVWLQJ WKH DPSOLWXGH RI WKH VSHDNHU IURP 55, 70, WR
100 GBV, WKH VWUHQJWK RI WKH YLEUDWLRQV ZHUH JUDGXDOO\ LQFUHDVHG. AIWHU WKH 15 VHFRQGV, WKH
KHDUW UDWH ZDV PXOWLSOLHG E\ 4 WR UHFRUG WKH ESP. 7KH GDWD REWDLQHG GHPRQVWUDWHG DQ LQFUHDVH
LQ DYHUDJHV IURP 98 ESP DW 55 GBV, 176 ESP DW 70 GBV, DQG 246 GBV DW 100 GBV. 7KLV
RXWFRPH RI LQFUHDVHG DEQRUPDO KHDUW UDWH ZDV DVVXPHG WR EH D QHJDWLYH RXWFRPH DVVRFLDWHG
ZLWK KLJKHU PRUWDOLW\ DQG ORZHU OLIH H[SHFWDQF\.

SWXdenW Name(V): '. /DQFKH-)ORUHV

AbVWracW:

212
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: 7KH (IIHFW RI 'LSKHQK\GUDPLQH RQ WKH CRJQLWLYH BHKDYLRU RI 'URVRSKLOD 0HODQRJDVWHU

BHQDGU\O LV D FRPPRQO\ XVHG DOOHUJ\ GUXJ, DV ZHOO DV WR LQGXFH VOHHS. ,W LPSDLUV FRJQLWLYH
DELOLWLHV DQG VLPSOH IXQFWLRQV DV LW LQGXFHV GURZVLQHVV. 8VLQJ GURVRSKLOD PHODQRJDVWHU ZLOG
W\SH, EHQDGU\O ZLOO EH GLVWULEXWHG WKURXJK IRRG WR WZR JURXSV RI IOLHV, ZKLOH WZR RWKHU JURXSV
ZLOO UHPDLQ XQGUXJJHG. 2QH JURXS IURP WKH FRQWURO DQG RQH WHVW JURXS XQGHUJRHV D WHVW RI
EHKDYLRUDO FRQWURO WKURXJK HQYLURQPHQWDO VWLPXOL LQ WKH IRUP RI D WUHDW WKDW WHVWV KRZ ORQJ WKH
GURVRSKLODH WDNH WR UHVSRQG DQG LQWHUDFW ZLWK WKH VWLPXOL. 7KH RWKHU WHVW EHLQJ SHUIRUPHG LV D
VKDNH WHVW ZKLFK DOVR WHVWV UHDFWLRQ WLPHV EXW ZLWK WKH VHQVH RI GDQJHU DQG D FKDQJH LQ WKH
HQYLURQPHQW LQVWHDG RI VWLPXOXV. 7KH VXEMHFWV UHFHLYLQJ PHGLFDWLRQ DUH H[SHFWHG WR KDYH
ORZHUHG FRJQLWLYH IXQFWLRQ DQG VORZHU UHDFWLRQ WLPHV DV WKH PHGLFDWLRQ DIIHFWV WKHLU DELOLW\ WR
VWD\ DZDNH DQG FRUUHFWO\ UHVSRQG WR WKH FKDQJHV LQ WKHLU HQYLURQPHQW GXULQJ WHVWLQJ. 6WXG\LQJ
WKLV ZLOO DOORZ IRU GHHSHU XQGHUVWDQGLQJ RI DIIHFWV DQG LPSOLFDWLRQV RI ORQJ WHUP FRQWLQXRXV
XVH RI GLSKHQK\GUDPLQH IRU DOWHUQDWLYH SXUSRVHV WR DOOHUJLHV.

SWXdenW Name(V): '. 0LULQ

AbVWracW:

172
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: *URZWK RI 2UJDQLF 96. 1RQRUJDQLF *UHHQ BHDQ 6HHGV

2YHU WKH SDVW IHZ \HDUV, PDQ\ SHRSOH KDYH EHHQ DWWHPSWLQJ WR JURZ YHJHWDEOHV DQG RWKHU
SODQWV ZLWKLQ WKHLU RZQ KRPHV. 3RWHQWLDO JDUGHQHUV ZLOO KDYH WR GHFLGH ZKHWKHU WR EX\
QRQRUJDQLF RU RUJDQLF VHHGV. 2UJDQLF VHHGV FRPH IURP SODQWV JURZQ ZLWKRXW IHUWLOL]HUV RU
XVLQJ QDWXUDO IHUWLOL]HUV VXFK DV PDQXUH RU RWKHU QDWXUDO PHDQV, DQG QRQRUJDQLF VHHGV DUH
REWDLQHG IURP SODQWV WKDW KDG SHVWLFLGHV DQG RWKHU KDUVK FKHPLFDOV WKDW WKH\¶YH EHHQ WUHDWHG
ZLWK RU DSSOLHG WR WKHP. AV D UHVXOW, RUJDQLF VHHGV DUH OHVV KDUPIXO WR SHWV RU \RXQJ FKLOGUHQ
WKDW PLJKW HQFRXQWHU WKHP XQVXSHUYLVHG. BDVHG RQ SUHYLRXV UHVHDUFK, LW LV VKRZQ WKDW
QRQRUJDQLF VHHGV JURZ IDVWHU ZLWK IHUWLOL]HUV EXW WHQG WR QRW JURZ DV HIIHFWLYHO\ ZKHQ JURZQ
ZLWKRXW SHVWLFLGHV RU IHUWLOL]HUV. 2UJDQLF VHHGV, KRZHYHU, JURZ PRUH HIILFLHQWO\ ZLWKRXW
IHUWLOL]HUV DQG GR QRW UHTXLUH WKH XVH RI SHVWLFLGHV. 7KLV H[SHULPHQW ZDV SHUIRUPHG E\ SODQWLQJ
ERWK QRQRUJDQLF DQG RUJDQLF VHHGV LQ WKH VDPH HQYLURQPHQW DQG PHDVXULQJ WKHLU JURZWK RYHU
WLPH. 7KH\ ZHUH SODQWHG LQ VWDQGDUG JDUGHQLQJ WRSVRLO ZLWKRXW IHUWLOL]HUV. 7KH SODQW¶V JURZWK
ZDV PHDVXUHG LQ LQFKHV HYHU\ ILYH GD\V IRU WZHQW\-IRXU GD\V. :KHQ DQDO\]LQJ WKH GDWD
JDWKHUHG IURP WKH H[SHULPHQW, RUJDQLF VHHGV ZHUH VKRZQ WR EH PRUH HIILFLHQW WR JURZ WR
REWDLQ IDVWHU DQG KHDOWKLHU UHVXOWV. ,W FDQ EH FRQFOXGHG WKDW WKH ODFN RI SHVWLFLGHV DQG IHUWLOL]HUV
PDNH WKH YHJHWDEOHV SURGXFHG E\ RUJDQLF VHHGV KHDOWKLHU DQG HIILFLHQW WR JURZ IRU KRPH XVH.

SWXdenW Name(V): (. BDXVFK

AbVWracW:

230
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: 'HYHORSPHQW RI DQ AFFHVVLEOH 0DFKLQH /HDUQLQJ 'LDJQRVWLF IRU (DUO\-6WDJH 0LOG 7B,
8VLQJ (\H 7UDFNLQJ 0HWKRGV

1.5 PLOOLRQ APHULFDQV VXIIHU D WUDXPDWLF EUDLQ LQMXU\ HYHU\ \HDU. :LWKRXW SURSHU UHVW DIWHU
HYHQ D PLOG FRQFXVVLRQ, UHSHDWHG LQMXULHV WR WKH EUDLQ EXLOG XS DQG FDQ OHDG WR FRPSOLFDWLRQV
VXFK DV CKURQLF 7UDXPDWLF (QFHSKDORSDWK\ (C7() ODWHU LQ OLIH. <HW, HVSHFLDOO\ LQ KLJK VFKRRO
DWKOHWHV, LW LV HVWLPDWHG WKDW RYHU 50% RI FRQFXVVLRQV JR XQGHWHFWHG, DV FRDFKHV/SDUHQWV ODFN
DGHTXDWH WUDLQLQJ WR PDNH RQ-ILHOG GLDJQRVHV, DQG VXEVHTXHQW YLVLWV WR PHGLFDO SURIHVVLRQDOV
DUH RIWHQ RYHUORRNHG. A GLDJQRVWLF GHYLFH WKDW FDQ UDSLGO\ DQG HDVLO\ GLDJQRVH FRQFXVVLRQV,
RQ-VLWH DQG LQ UHDO-WLPH, LV QHHGHG. 7KLV UHVHDUFK GHYHORSV D SRUWDEOH, UDSLG H\H WUDFNLQJ H[DP
IRU FRQFXVVLRQ GLDJQRVLV, EDVHG RQ WZR H\H-PRYHPHQW PHWULFV, IL[DWLRQ WLPH DQG SXSLO
GLODWLRQ. (DFK SRUWLRQ RI WKH H[DP LV EDVHG RQ D XQLTXH QHXUDO QHWZRUN ZULWWHQ LQ 3\WKRQ ZLWK
7HQVRUIORZ-EDVHG DUFKLWHFWXUH, ZKLFK LGHQWLILHV WKH VXEWOH VLJQV RI D FRQFXVVLRQ WKDW PD\ EH
PLVVHG E\ KXPDQ REVHUYHUV. BRWK PRGHOV DUH WUDLQHG RQ GDWD IURP :HW]HO, HW. DO., XVLQJ
IL[DWLRQ DQG SXSLO GLODWLRQ GDWDVHWV ZLWK 3058 DQG 1112 GDWD SRLQWV, UHVSHFWLYHO\. 7KH IL[DWLRQ
PRGHO H[DPLQHV 11 PHWULFV UHODWLQJ WR H\H IL[DWLRQ, VDFFDGHV, DQG JD]H YHORFLW\, ZKLOH WKH
SXSLO GLODWLRQ PRGHO XVHV 4 PHWULFV UHODWLQJ WR SXSLO DUHD. AIWHU WUDLQLQJ, WKH IL[DWLRQ PRGHO
UHDFKHG 93% DFFXUDF\ DQG WKH SXSLO GLODWLRQ PRGHO UHDFKHG 80% DFFXUDF\, PXFK KLJKHU WKDQ
WKH 50% UDWH RI H[LVWLQJ FRQFXVVLRQ GLDJQRVWLF PHWKRGV. ,Q XVH, DQ DWKOHWH ZKR VXIIHUHG D
EUDLQ LQMXU\ ZLOO WDNH WKLV QHZ 2-PLQXWH H\H WUDFNLQJ WHVW, RQ WKH ILHOG-RI-SOD\, XVLQJ D
ODSWRS/H\H-WUDFNHU. A FRQFXVVLRQ GLDJQRVLV LV JLYHQ LPPHGLDWHO\ DIWHU.

SWXdenW Name(V): A. 0DONLQ

AbVWracW:

261
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: 7KH (IIHFW 'LIIHUHQW *HQUHV RI 0XVLF +DYH RQ 7HHQDJH BR\V +HDUW 5DWH

7KH SURMHFW ZDV FRPSOHWHG WR VHH WKH HIIHFW OLVWHQLQJ WR GLIIHUHQW JHQUHV RI PXVLF KDV RQ
WHHQDJH ER\V¶ KHDUW UDWHV. ,I \RXQJ ER\V DJHV 14-15 DUH WR OLVWHQ WR GLIIHUHQW JHQUHV RI PXVLF
WKHQ WKHLU KHDUW UDWH ZLOO FKDQJH EDVHG RQ WKH JHQUH RI PXVLF EHFDXVH GLIIHUHQW WHPSRV FDXVH
GLIIHUHQW FKDQJHV LQ KHDUW UDWH. 7R FDUU\ RXW WKH ODE 10 ER\V DJHV 14-15 ZHUH JLYHQ 5 VRQJV DOO
LQ GLIIHUHQW JHQUHV WR OLVWHQ WR ZKLOH KDYLQJ WKHLU KHDUW UDWH PRQLWRUHG. 7KH UHVXOWV VKRZHG WKDW
WKH WHPSR RI PXVLF LQIOXHQFHG KHDUW UDWH DV JHQUHV ZLWK IDVW WHPSR VXFK DV URFN, SRS, DQG
FODVVLFDO FDXVHG D ODUJH LQFUHDVH LQ EHDWV SHU PLQXWH (B30), DQG JHQUHV ZLWK D VORZ WHPSR
VXFK DV FRXQWU\ DQG UDS FDXVHG D VPDOO LQFUHDVH LQ B30. 7KH GDWD LV LPSRUWDQW DV LW JLYHV DQ
XQGHUVWDQGLQJ RI KRZ KHDUW UDWH LV DIIHFWHG E\ PXVLF DQG OLVWHQLQJ WR PXVLF FDQ FDXVH \RXU
KHDUW UDWH WR LQFUHDVH WR DQ XQKHDOWK\ DPRXQW RI B30.

SWXdenW Name(V): C. /XFXN

AbVWracW:

162
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: 7KH (IIHFW RI 3ODFHERV DQG 1RFHERV RQ 3DLQ 3HUFHSWLRQ

7KH SODFHER HIIHFW LV D UHODWLYHO\ ZHOO-NQRZQ FRQFHSW, EXW IHZ SHRSOH DUH IDPLOLDU ZLWK WKH
QRFHER HIIHFW. 7KH SODFHER HIIHFW LV D WHUP WKDW GHVFULEHV D VXSSOHPHQW RU WUHDWPHQW SODQ WKDW
KDV QR HIIHFW RQ D SHUVRQ'V ERG\ EXW FUHDWHV WKH VHQVH WKDW VRPHWKLQJ LV JHWWLQJ EHWWHU, LQ WKLV
FDVH SDLQ UHOLHI, GXH WR WKH DQWLFLSDWLRQ RU H[SHFWDWLRQ DVVRFLDWHG ZLWK WDNLQJ WKH VXSSOHPHQW.
7KH QRFHER HIIHFW, RQ WKH RWKHU KDQG, LV EDVHG RQ D SHUVRQ'V QHJDWLYH H[SHFWDWLRQV RU SULRU
LQIRUPDWLRQ DERXW WKHLU WUHDWPHQW, FDXVLQJ WKH WUHDWPHQW WR KDYH D ZRUVH RYHUDOO RXWFRPH WKDQ
LW ZRXOG RWKHUZLVH. 7KLV LV UHODWHG WR SDLQ DQG KRZ SHRSOH WHQG WR H[DJJHUDWH WKH VHYHULW\ RI
WKHLU SDLQ PHUHO\ GXH WR QHJDWLYH LPSOLFDWLRQV/UHDFWLRQV LQ WKH PRPHQW. 7KLV SURMHFW ZLOO
FRQVLVW RI ILJXULQJ RXW KRZ WKH SODFHER DQG QRFHER HIIHFWV DIIHFW WKH SHUFHSWLRQ RI SDLQ
WKURXJK WKH XVH RI QHXURORJLFDO DQG SV\FKRORJLFDO SURFHVVHV, DQG GUDZLQJ VXLWDEOH FRQFOXVLRQV
WKURXJK WKH GDWD EHLQJ DQDO\]HG. :KDW ZLOO DQG KDV EHHQ GRQH LV DQDO\]LQJ GDWD IURP VHYHUDO
VWXGLHV DQG GHYHORSLQJ FRQFOXVLRQV EDVHG RQ ZKDW RWKHU UHVHDUFKHUV KDYH GLVFRYHUHG. +RZ
WKLV ZLOO EH H[HFXWHG LV WKURXJK LQWHUYLHZLQJ GRFWRUV DQG UHVHDUFKHUV DERXW WKHLU VWXGLHV DQG
FRPSDULQJ GDWD, DV ZHOO DV GRLQJ P\ RZQ UHVHDUFK, WR FRPH WR D FOHDU FRQFOXVLRQ UHJDUGLQJ
KRZ VLJQLILFDQW SODFHER DQG QRFHER HIIHFWV DUH ZKHQ LW FRPHV WR D SDLQ UHOLHI WUHDWPHQW.

SWXdenW Name(V): A. :KLWH

AbVWracW:

225
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: ViVXali]ing FXncWional MagneWic ReVonance Imaging (fMRI) DaWa WhroXgh AR and 3-
DimenVional rendering

FXncWional magneWic reVonance imaging (fMRI) eYalXaWeV brain acWiYiW\ b\ idenWif\ing
changeV in blood floZ, WhiV meWhod iV relianW Xpon Whe correlaWion beWZeen cerebral blood floZ
and neXral acWiYiW\. fMRI generaWeV rich YolXmeWric daWa WhaW can be difficXlW Wo YiVXali]e,
regardleVV WhiV projecW e[ploreV Whe XVe of 3D rendering accompliVhed WhroXgh YerWe[ baVed
projecWion or mapping.

ViVXali]aWion of fMRI daWa iV VWreamlined WhroXgh Whe meanV of YerWe[ baVed projecWionV,
Zhich can be diYerged inWo Whree VWepV B\ XWili]ing pre-e[iVWing daWa, a YolXmeWric Vcan of Whe
brain iV e[WracWed When a meVh generaWion iV laid aWop of Whe Vcan, creaWing a WriangXlar meVh.
ThiV meVh iV When cXW and melded Wo Whe conWoXr of Whe brain and iV mapped inWo Whe fXncWional
YolXme. Then, Whe daWa iV Vampled aW YerWe[ locaWionV Wo decipher ZheWher anaWomical Vpace
needV Wo be replaced. LaVWl\, Whe color of each pi[el iV deWermined b\ a 3-d renderer, clearl\
conYe\ing parWicXlar regionV of acWiYaWion ZiWhin Whe brain.

ThiV propoVed V\VWem Zill generaWe VpaWial informaWion and diVpla\ 3D rendered imageV. ThiV
VWXd\ Zill be e[amining Whe fXncWionaliW\ of WhiV Wechnolog\ Zhen indemnif\ing brain
abnormaliWieV. B\ gaining raZ daWa from Whe fMRI V\VWem and WranVlaWing iW inWo an immerViYe
3D image, idenWif\ing brain abnormaliWieV VXch aV Whe effecWV of a VWroke WhaW cannoW be foXnd
in oWher imaging WechniqXeV. ThiV projecW iV a daWa mining e[perimenW, WhroXgh proceVVing
informaWion from differing VoXrceV and comparing Whe VXcceVV raWe of idenWif\ing brain
abnormaliWieV, Whe fXncWionaliW\ of WhiV Wechnolog\ can be diVcoYered.

SWXdenW Name(V): M. Dal\

AbVWracW:

251
Word CoXnW

1. AV a parW of WhiV reVearch projecW, Whe VWXdenW direcWl\ handled, manipXlaWed, or inWeracWed ZiWh (check
all WhaW appl\):
                                   hXman VXbjecWV                  poWenWiall\ ha]ardoXV biological agenWV
                                   YerWebraWe animalV             conWrolled VXbVWanceV

2. SWXdenW independenWl\ performed all procedXreV aV oXWlined in WhiV abVWracW.
3. ThiV projecW ZaV condXcWed aW a RegiVWered ReVearch InVWiWXWion.
4. IV WhiV projecW a conWinXaWion?
5. M\ diVpla\ board inclXdeV phoWographV/YiVXal depicWionV of hXmanV (oWher Whan m\Velf or m\ famil\):

[
[

[
[

YeV No
YeV No

YeV No

YeV No
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TiWle: 3UH & 3RVW (PHUJHQW CRQWURO RI ,QYDVLYH APDUDQWKXV SDOPHUL YLD 3URORQJHG, 7LPH-
5HOHDVH RI 3RO\PHU 1DQR-KHUELFLGHV

,QYDVLYH VSHFLHV FXUUHQWO\ SRVH RQH RI WKH ODUJHVW WKUHDWV WR HFRV\VWHPV DQG JOREDO FRPPHUFH.
3ODQWV, OLNH 3DOPHU DPDUDQWK (A. SDOPHUL), DUH SHUKDSV WKH PRVW GDPDJLQJ, GXH WR WKHLU
DJJUHVVLYH WHQGHQF\ WR RXWFRPSHWH QDWLYH VSHFLHV. ,Q WKLV UHVHDUFK, WKH HIIHFWLYHQHVV RI
DWUD]LQH DQG PHVRWULRQH KHUELFLGHV, HQFDSVXODWHG LQ FKLWRVDQ-DOJLQDWH QDQRSDUWLFOHV (AC-13V),
ZDV HYDOXDWHG ERWK DV SUH-HPHUJHQW DQG SRVW-HPHUJHQW WUHDWPHQWV, DJDLQVW A. SDOPHUL. AC-13
encapsulation of herbicide was conducted as per De and Robinson; these newly created
QDQRSDUWLFOHV GHPRQVWUDWHG IXOO GLVVROXWLRQ LQ 10 KRXUV, LQ PRLVWHQHG VRLO. :KHQ DSSOLHG LQ
SUH-WUHDWPHQW H[SHULPHQWV, AC-13-HQFDSVXODWHG, VLQJXODU KHUELFLGHV (500 SSP FRQWHQW) ZHUH
WZLFH DV HIIHFWLYH DW SUHYHQWLQJ JURZWK, UHODWLYH WR WKH VLQJXODU, IUHH-KHUELFLGH DSSOLFDWLRQ,
RYHU 26 GD\V. 0RVW QRWDEO\, SUH-HPHUJHQW WUHDWPHQW ZLWK WKH FRPELQHG AWUD]LQH/PHVRWULRQH-
AC-13V GLG QRW DOORZ JURZWK IRU XS WR 26 GD\V. ,Q WKH SRVW-HPHUJHQW WULDOV, SODQWV WKDW ZHUH
VSUD\HG ZLWK AC-13 HQFDSVXODWHG KHUELFLGHV VKRZHG 66% UHGXFWLRQ LQ JURZWK, UHODWLYH WR
FRQWURO JURXSV. )XUWKHU, ('6 DQDO\VLV RI DWUD]LQH-WUHDWHG OHDYHV UHYHDO D 2.7[ LQFUHDVH LQ
R[\JHQ FRQWHQW IRU SODQW OHDYHV VSUD\HG ZLWK DWUD]LQH HQFDSVXODWHG QDQRSDUWLFOH DWUD]LQH, DV
RSSRVHG WR D 1.4[ LQFUHDVH IRU WKH IUHH-KHUELFLGH VROXWLRQ. 7KLV SURYLGHV GLUHFW HYLGHQFH IRU
AC-13-LQGXFHG LQFUHDVH RI DWUD]LQH DEVRUSWLRQ, ZKLFK FDXVHV VXEVHTXHQW R[\JHQ
DFFXPXODWLRQ ZLWKLQ WKH SODQW WLVVXH. 6(0 DQG SKRWRJUDSKLF GDWD SURYLGH IXUWKHU HYLGHQFH RI
WKH GDPDJH WKDW PHVRWULRQH DQG DWUD]LQH FDXVHG WR WKH SODQWV DV ZHOO. 6XPPDUL]LQJ, FRPELQHG
DQG AC-13 HQFDSVXODWHG DWUD]LQH-PHVRWULRQH KHUELFLGHV SUHYHQWHG A. SDOPHUL JURZWK DV D
SUH-HPHUJHQW VSUD\, DQG SURYLGHG 66% UHGXFWLRQ LQ SODQW JURZWK, DV D WLPH-UHOHDVH SRVW-
HPHUJHQW, WKURXJK LQFUHDVHG KHUELFLGH DEVRUSWLRQ.

SWXdenW Name(V): J. Trudeau

AbVWracW:

274
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: 'URVRSKLOD PHODQRJDVWHU ORFRPRWLRQ, P\RQXFOHL VL]H, DQG P\RQXFOHL SRVLWLRQ DUH DIIHFWHG
E\ GLIIHUHQWLDO JHQH H[SUHVVLRQ

0XVFXODU '\VWURSKLHV (0'V), FKDUDFWHUL]HG E\ SURJUHVVLYH PXVFOH ZDVWLQJ, DUH DVVRFLDWHG
ZLWK 1 LQ 2,500 GHDWKV LQ WKH 8QLWHG 6WDWHV HDFK \HDU. 0DQ\ 0'V FDQ DOVR EH FKDUDFWHUL]HG E\
PLVSRVLWLRQHG QXFOHL ZLWKLQ WKH PXVFOH ILEHUV. +RZHYHU, LW LV XQFOHDU ZKHWKHU GLVHDVHG
PXVFOHV PDOIXQFWLRQ GXH WR WKH LQDELOLW\ WR H[HUW VXIILFLHQW IRUFH RU EHFDXVH WKH\ H[SHULHQFH
LQFUHDVHG PXVFOH IDWLJXH DV D UHVXOW RI KRZ PXWDWLRQV DIIHFW H[HUWLRQ OHYHOV. 8VLQJ WKH *A/4-
8A6 H[SUHVVLRQ V\VWHP, HLJKW JHQHV FULWLFDO WR FRUUHFW PXVFOH IXQFWLRQ DQG/RU PLWRFKRQGULDO
IXQFWLRQ ZHUH HLWKHU RYHU H[SUHVVHG RU NQRFNHG GRZQ WR VLPXODWH PXVFOH GLVHDVH LQ WKH PRGHO
RUJDQLVP, 'URVRSKLOD PHODQRJDVWHU. 0XWDQW EHKDYLRUV GXULQJ ORFRPRWLYH DVVD\V ZHUH
VXEVHTXHQWO\ DQDO\]HG WR GHWHUPLQH ZKHWKHU WKH GHIHFWLYH PXVFOHV ZHUH LQFDSDEOH RI
FRQWUDFWLQJ RU LI WKH PXVFOHV ZHUH PHUHO\ IDWLJXHG. AOO PXWDQW ODUYDH VWRSSHG PRUH IUHTXHQWO\
DQG PRYHG VORZHU WKDQ FRQWUROV, DQG LQ VRPH FDVHV, WKH ODUYDH ZHUH WRR ZHDN WR PRYH DW DOO.
+RZHYHU, ZKHQ WKH ODUYDH GLG PRYH, WKH VWHS VL]HV EHWZHHQ PXWDQWV DQG FRQWUROV ZHUH
FRPSDUDEOH, VXJJHVWLQJ WKDW PXWDQW PXVFOHV SURSHUO\ FRQWUDFW. 3DLUHG ZLWK WKH REVHUYDWLRQ
WKDW PXWDQW ODUYDH VWRS PRUH IUHTXHQWO\, WKHVH GDWD LQGLFDWH WKDW PXWDQW PXVFOHV IDWLJXH PRUH
HDVLO\ WKDQ FRQWUROV. 7KHVH ILQGLQJV KLJKOLJKW DQ LPSRUWDQW GLVWLQFWLRQ WKDW KDV ORQJ HOXGHG
UHVHDUFKHUV DQG VKHGV OLJKW RQ WKH PHFKDQLVPV WKDW OHDG WR PXVFOH GLVHDVH. 1RZ, IXWXUH
UHVHDUFK FDQ IRFXV RQ LGHQWLI\LQJ WKHUDSLHV, ERWK JHQHWLF DQG SK\VLFDO, WKDW VSHFLILFDOO\ DGGUHVV
LPSURYLQJ PXVFOH HQGXUDQFH LQVWHDG RI PHUHO\ LQFUHDVLQJ D SDWLHQWV UDQJH RI PRWLRQ WR
SURYLGH D EHWWHU TXDOLW\ DQG SURORQJHG OLIH IRU DIIHFWHG LQGLYLGXDOV.

SWXdenW Name(V): *. AUPHWWD

AbVWracW:

251
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: 7KH HIIHFW RI PLFURSODVWLF LQJHVWLRQ RQ WKH KHDOWK RI SDUDVLWHV (CU\SWRFRW\OH OLQJXD) LQ
SHULZLQNOHV (/LWWRULQD OLWWRUHD)

0LFURSODVWLFV, SODVWLFV VPDOOHU WKDQ 5 PP, WKUHDWHQ PDULQH OLIH DV WKH\ DUH KDUG WR GLVWLQJXLVK
IURP IRRG VRXUFHV DQG DUH HDVLO\ LQJHVWLEOH. 3DUDVLWHV DOVR WKUHDWHQ PDULQH RUJDQLVPV DV WKH\
PDNH WKHLU ZD\ EHWZHHQ KRVWV WKURXJK WKH IRRG ZHE. )RU WUHPDWRGHV VSHFLILFDOO\, LW LV
important that the entire ecosystem is healthy so the parasite can complete its life cycle; if
PLFURSODVWLFV PDNH WKHLU ZD\ LQWR WKH IRRG ZHE RI D VSHFLILF HFRV\VWHP DQG LPSDLU WKH KHDOWK
RI WKH RUJDQLVPV LQ WKDW HFRV\VWHP, LW PD\ EHFRPH PRUH GLIILFXOW IRU SDUDVLWHV WR WKULYH ZLWK D
ODFN RI YLDEOH KRVWV. 0LFURSODVWLFV KDYH EHHQ VKRZQ WR LPSDLU WKH KHDOWK RI PDULQH RUJDQLVPV,
DQG PD\ SUHYHQW SDUDVLWHV IURP FRPSOHWLQJ WKHLU OLIH F\FOHV LI WKHUH DUH QR KHDOWK\ KRVWV WR
LQKDELW. /LPLWHG UHVHDUFK KDV EHHQ GRQH RQ WKH LQWHUDFWLRQV EHWZHHQ SDUDVLWHV DQG
PLFURSODVWLFV. 7KH SXUSRVH RI WKLV H[SHULPHQW ZDV WR GHWHUPLQH LI PLFURSODVWLF LQJHVWLRQ
LPSDFWV WKH KHDOWK RI SDUDVLWHV, CU\SWRFRW\OH OLQJXD, LQ SHULZLQNOHV, /LWWRULQD OLWWRUHD. 7R WHVW
WKLV, /. OLWWRUHD LQIHFWHG ZLWK WKH SDUDVLWH C. OLQJXD ZHUH IHG PLFURSODVWLFV DGKHUHG WR VHDZHHG
(8OYD ODFWXFD), DQG WKH FHUFDULDO RXWSXW RI HDFK VQDLO ZDV TXDQWLILHG. 7KLV YDOXH ZDV FRPSDUHG
WR WKH FRQWURO FHUFDULDO RXWSXW RI HDFK VQDLO. 7KH VRIW ERG\ WLVVXHV RI DOO /. OLWWRUHD ZHUH
GLJHVWHG LQ .2+ WR FRQILUP PLFURSODVWLF LQJHVWLRQ. 1R FRUUHODWLRQ EHWZHHQ PLFURSODVWLF
LQJHVWLRQ DQG FHUFDULDO RXWSXW ZDV IRXQG DIWHU VWDWLVWLFDO DQDO\VHV. 7KHVH LQFRQFOXVLYH UHVXOWV
VXJJHVW WKH QHHG IRU IXUWKHU UHVHDUFK RQ WKH PLFURSODVWLF-SDUDVLWH UHODWLRQVKLS DQG WKH QHHG IRU
UHYLVHG PHWKRGV RI WHVWLQJ WKLV UHODWLRQVKLS.

SWXdenW Name(V): A. (QWHUV

AbVWracW:

251
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: 8QGHUVWDQGLQJ AWWHQWLRQ 6SDQ: 7KH CKDQJHV, +RZ LW CDQ EH 0DQLSXODWHG, DQG ,WV
,PSRUWDQFH 7RGD\

2YHU WKH SDVW WZHQW\ \HDUV, WHFKQRORJ\ KDV UDSLGO\ GHYHORSHG, JLYLQJ OLWWOH WLPH IRU UHVHDUFKHUV
WR VWXG\ KRZ WHFKQRORJ\ LV DIIHFWLQJ LWV XVHUV. 5HFHQWO\, SKRQHV DQG RWKHU IRUPV RI WHFKQRORJ\
KDYH EHFRPH NQRZQ DV PDMRU GLVWUDFWLRQV LQVLGH WKH FODVVURRP, SUHYHQWLQJ VWXGHQWV IURP
SD\LQJ DWWHQWLRQ LQ FODVV. AV LQIRUPDWLRQDO WHFKQRORJ\ LV EHFRPLQJ LQFUHDVLQJO\ PRUH SRSXODU,
WLPH VSHQW ZDWFKLQJ PXOWLPHGLD DQG XVLQJ VRFLDO PHGLD KDV LQFUHDVHG. 5HVHDUFK VKRZV WKLV
SURORQJHG H[SRVXUH WR PXOWLPHGLD KDV WKH SRWHQWLDO WR FDXVH PDMRU FKDQJHV LQ EHKDYLRU DQG
WKH EUDLQ LWVHOI. A FXUUHQW SUDFWLFH RI VRFLDO PHGLD LV WR XWLOL]H 30 WR 90-VHFRQG YLGHRV WKDW
SHRSOH FDQ VFUROO WKURXJK, ZKLFK OHDGV PDQ\ WR VSHQG KRXUV ZDWFKLQJ WKHVH YLGHRV. 7KLV OHDGV
WR WKH TXHVWLRQ: KRZ GRHV WKH FRQVWDQW VFUROOLQJ WKURXJK WKHVH YLGHRV DQG XVLQJ GLJLWDO
WHFKQRORJ\ DIIHFW DWWHQWLRQ VSDQ? 7KH K\SRWKHVLV RI WKLV VWXG\ ZDV WR LQYHVWLJDWH LI VXEMHFWV
VSHQG PRUH WLPH ZDWFKLQJ PXOWLPHGLD VXFK DV <RX7XEH RU 7LN7RN DQG GHWHUPLQH LI WKLV
SURORQJHG H[SRVXUH KDV DQ\ HIIHFW RQ WKHLU DELOLW\ WR FRQFHQWUDWH, HVSHFLDOO\ ZKHQ WDVNHG ZLWK
DFWLYLWLHV UHTXLULQJ ORQJHU HQJDJHPHQW DQG PRUH FRQFHQWUDWLRQ. AIWHU H[SHULPHQWDWLRQ DQG
REVHUYDWLRQ, LW ZDV IRXQG WKDW WKH FRQVWDQW VFUROOLQJ WKURXJK WKHVH YLGHRV KDV DQ HIIHFW RQ WKH
KXPDQ DWWHQWLRQ VSDQ, VRPHZKDW GHFUHDVLQJ WKH OHQJWK RI WLPH RQH ZDV DEOH WR IRFXV. 2YHUDOO,
WKLV VWXG\ FDQ FRQFOXGH WKDW WKH FRQVWDQW ZDWFKLQJ RI VKRUW YLGHRV DQG XVLQJ WHFKQRORJ\ ERWK
KDYH DQ HIIHFW RQ D SHUVRQ¶V DWWHQWLRQ VSDQ.

SWXdenW Name(V): =. 1HLVV

AbVWracW:

233
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: ,PSDFW RI C29,' 3DQGHPLF RQ CROOHJH ASSOLFDWLRQV IRU VWXGHQWV ZLWK ORZHU VRFLDO
HFRQRPLF VWDWXV

7KH C29,'-19 3DQGHPLF KDV KDG D JUHDW LPSDFW RQ DOO FROOHJH DSSOLFDQWV, DQG LW PD\ KDYH D
ELJJHU HIIHFW RQ IDPLOLHV ZLWK D ORZHU VRFLRHFRQRPLF VWDWXV. ,Q WKH 6A7 DQG CRPPRQ ASS
UHSRUWV WZR PRVW LPSRUWDQW UHVXOWV WR SD\ DWWHQWLRQ WR DUH WKH QXPEHU DQG SHUFHQWDJH RI VWXGHQW
XVLQJ WKH 6A7 )HH :DLYHU, DQG WKH SHUFHQWDJH RI WKH VWXGHQWV ZKR XVH WKH CRPPRQ ASS. ,W LV
WKRXJKW WKDW ORZ LQFRPH IDPLOLHV PD\ KDYH D KLJKHU SHUFHQWDJH RI VWXGHQWV XVLQJ WKH 6A7 )HH
:DLYHU DQG WKH FRPPRQ ASS. 7KH REMHFWLYH RI WKH VWXG\ LV WR GHWHUPLQH ZKR LV PRVW JUHDWO\
DIIHFWHG LQ WKH FROOHJH DSSOLFDWLRQ SURFHVV GXULQJ WKH SDQGHPLF XVLQJ WKHVH VWDWLVWLFV.

8VLQJ GDWD IURP WKH 6A7 DQG CRPPRQ ASS UHSRUWV IRU HDFK VWDWH DORQJ ZLWK WKH PHGLDQ
KRXVHKROG LQFRPH, ZH IRXQG: 1) 7KH SHUFHQWDJH RI 6A7 )HH :DLYHU XVDJH KDV QR VLJQLILFDQW
FRUUHODWLRQ ZLWK WKH PHGLDQ KRXVHKROG LQFRPH E\ VWDWH (U=0.126, S=0.38); 2) 7KH DEVROXWH
FKDQJH LQ WKH SHUFHQWDJH RI 6A7 )HH :DLYHU XVDJH IURP 2019 WR 2020 KDG D QHJDWLYH WUHQG
ZKLOH QRQ-VLJQLILFDQW FRUUHODWLRQ ZLWK PHGLDQ KRXVHKROG LQFRPH E\ VWDWH (U=-0.25, S=0.086);
3) 7KH SHUFHQWDJH RI CRPPRQ ASS XVDJH KDV QR VLJQLILFDQW FRUUHODWLRQ ZLWK WKH PHGLDQ
KRXVHKROG LQFRPH E\ VWDWH (U=-0.15, S=0.287).

2XU UHVXOWV LQGLFDWH WKDW WKHUH LV QR VLJQLILFDQW FRUUHODWLRQ EHWZHHQ 6A7 )HH :DLYHU XVDJH RU
CRPPRQ ASS ZLWK PHGLDQ KRXVHKROG LQFRPH E\ VWDWH. ,Q DGGLWLRQ, WKHUH LV QR VLJQLILFDQW
FRUUHODWLRQ EHWZHHQ WKH FKDQJH LQ WKH SHUFHQWDJH RI 6A7 )HH :DLYHU XVDJH DQG PHGLDQ
KRXVHKROG LQFRPH E\ VWDWH.

SWXdenW Name(V): (. +XDQJ

AbVWracW:

258
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: 7KH (IIHFWV RI D 6RFLDO-(PRWLRQDO (GXFDWLRQ RQ (OHPHQWDU\ 6WXGHQWV: A 6WXG\ RI DQ 6(/
0HWD-AQDO\VLV DQG WKH *UHHQZLFK CRXQWU\ 'D\ 6FKRRO 6(/ CXUULFXOXP

CRQVLGHULQJ DOO RI WKH FXUUHQW JOREDO VWUHVVRUV DQG WKH GHWULPHQWDO DVSHFWV RI C29,', VRFLDO-
HPRWLRQDO VXSSRUW LQ VFKRROV KDV EHFRPH HVSHFLDOO\ YDOXDEOH ZKHQ GHDOLQJ ZLWK WKH DIWHUPDWK
RI LVRODWLRQ, XQFHUWDLQW\, DQG LQHIIHFWLYH RQOLQH OHDUQLQJ, DV ZHOO DV LQFUHDVHG DQ[LHW\,
DFDGHPLF VWUXJJOHV, DQG GHYHORSPHQWDO GHOD\V. 6RFLDO-(PRWLRQDO /HDUQLQJ (6(/) IRFXVHV RQ
WKH LQWHUVHFWLRQ RI HGXFDWLRQ DQG KXPDQ GHYHORSPHQW E\ ZRUNLQJ RQ FROODERUDWLRQ VNLOOV,
HPSDWK\, FDUH, SRVLWLYH DWWLWXGHV WRZDUGV OHDUQLQJ, UHODWLRQVKLSV, HPRWLRQ PDQDJHPHQW, DQG
KHDOWK\ VHOI-LGHQWLW\. 0\ VWXG\ LQYROYHV LQWHUYLHZV DQG D VXUYH\ RI *UHHQZLFK CRXQWU\ 'D\
/RZHU 6FKRRO WHDFKHUV LQ RUGHU WR H[SORUH WKHLU LPSOHPHQWDWLRQ RI 6(/. , ZLOO WKHQ FRPSDUH
P\ ILQGLQJV WR WKH 'XUODN HW DO. 2011 PHWD-DQDO\VLV RI 6(/ DFURVV WKH 8QLWHG 6WDWHV. , DP
VHQGLQJ P\ VXUYH\ RXW WR DW OHDVW IRXU WHDFKHUV IURP HDFK JUDGH 3UH-. WKURXJK )LIWK LQ WKH
/RZHU 6FKRRO. 7KH DQDO\VLV RI ERWK *C'6 DQG 'XUODN HW DO. 2011 LQYROYHV D JHQHUDO UDWLQJ
VFDOH, JUDSKLQJ, DQG GHYHORSPHQW WUDFNLQJ RI 6(/ FDSDFLWLHV VHOI-FRQWURO/VHOI-PDQDJHPHQW,
FRRSHUDWLRQ, DQG HPSDWK\. 3DVW VWXGLHV DQG PHWD-DQDO\VHV RQ 6(/ KDYH FRQWLQXDOO\ GLVSOD\HG
WKH EHQHILWV RI WKH SURJUDP WRZDUGV LPSURYHG DFDGHPLF SHUIRUPDQFH, WKRXJKWIXO GHFLVLRQ
PDNLQJ, EHKDYLRU, VRFLDO-HPRWLRQDO VNLOOV, DQG DWWLWXGHV WRZDUGV HGXFDWLRQ-- IRU ERWK WKH VKRUW
WHUP DQG ORQJ WHUP. , H[SHFW P\ UHVXOWV WR VKRZ WKH VXFFHVV RI 6(/, WR EH LQIRUPDWLYH IRU
*C'6, DQG WR HPSKDVL]H WKH SRWHQWLDO RI VRFLDO-HPRWLRQDO FRQVLGHUDWLRQV LQ PD[LPL]LQJ D
FKLOG¶V HGXFDWLRQDO DQG SHUVRQDO GHYHORSPHQW, HVSHFLDOO\ FRQVLGHULQJ C29,' DQG ZRUOG
VWUHVVRUV.

SWXdenW Name(V): 7. /RYHUUR

AbVWracW:

244
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: 7RSR';: A 1RYHO ASSURDFK WR 7RSRORJLFDO 1HWZRUN AQDO\VLV IRU WKH (DUO\ 'LDJQRVLV RI
1RQ-6PDOO CHOO /XQJ CDQFHU

/XQJ FDQFHU DFFRXQWV IRU DERXW 25% - WKH KLJKHVW - RI DOO FDQFHU GHDWKV. 0\ UHVHDUFK IRFXVHV
RQ QRQ-VPDOO FHOO OXQJ FDQFHU (16C/C), OXQJ FDQFHU¶V SULPDU\ KLVWRORJLFDO IRUP. 16C/C LV
RIWHQ XQGHWHFWHG XQWLO V\PSWRPV DSSHDU LQ WKH ODWH VWDJHV, PDNLQJ LW LPSHUDWLYH WR LGHQWLI\
PRUH VSHFLILF DQG VHQVLWLYH WXPRU-DVVRFLDWHG ELRPDUNHUV IRU HDUO\ GLDJQRVLV. 0DQ\ VWXGLHV IDLO
WR HYDOXDWH WKH HIIHFWLYHQHVV RI WKHLU PHWKRGV, DFKLHYLQJ ORZ SHUIRUPDQFH(75-80%). ,Q WKLV
VWXG\, , ILUVW LGHQWLILHG VLJQLILFDQW GLIIHUHQWLDOO\-H[SUHVVHG-JHQHV ('(*V), RU ELRPDUNHUV, XVLQJ
IXQFWLRQDO HQULFKPHQW DQDO\VLV, QRYHO FRPSOH[ QHWZRUN PHWKRGV, DQG A8C WR UREXVWO\
YDOLGDWH WKH GLDJQRVWLF SHUIRUPDQFH RI ELRPDUNHUV. 8QOLNH H[LVWLQJ VWXGLHV, , XWLOL]HG D GLYHUVH
UDQJH RI QHWZRUN WRSRORJLFDO PHWULFV WR LGHQWLI\ WKH PRVW FRPSUHKHQVLYH VHW RI ELRPDUNHUV.
6HFRQGO\, , LQWURGXFHG D QRYHO DQG V\VWHPDWLF PHWKRG WR LGHQWLI\ WKH WRS WRSRORJLFDO PHWULF LQ
SURWHLQ QHWZRUNV WKDW LV HVVHQWLDO IRU ELRPDUNHU VHOHFWLRQ. CRPSDUHG WR VHOHFWLRQ E\
FRQYHQWLRQDO PHWULFV, WKH GLDJQRVWLF SHUIRUPDQFH LV LPSURYHG 17%. ,Q DGGLWLRQ, , SURSRVHG D
QRYHO FRPSRVLWH VHOHFWLRQ LQGH[ (C-LQGH[) WKDW FRQFXUUHQWO\ FRQVLGHUV FRPSOHPHQWDU\ IDFWRUV
LQ ELRPDUNHU VHOHFWLRQ, JUHDWO\ LQFUHDVLQJ WKH GLDJQRVWLF SHUIRUPDQFH IURP 75% WR 92%.
)LQDOO\, , H[SORUHG D FOLQLFRJHQRPLF PDFKLQH OHDUQLQJ PRGHO ZLWK WRS ELRPDUNHUV VHOHFWHG DQG
FOLQLFDO FRYDULDWHV WR HQDEOH PRUH DFFXUDWH GLDJQRVLV. 7KH SURSRVHG PHWKRGRORJ\ RI ILQGLQJ
WRS PHWULFV LV HIIHFWLYH DQG JHQHUDO, DQG FDQ EH DSSOLHG WR YDULRXV FDQFHUV. , H[SHFW P\ ZRUN
WR IXQGDPHQWDOO\ DGYDQFH WRSRORJLFDO QHWZRUN UHVHDUFK, ZKLFK LV ZLGHO\ DSSOLHG WR LGHQWLI\
ELRPDUNHUV. , DQWLFLSDWH P\ RYHUDOO UHVHDUFK WR FRQWULEXWH LPPHQVHO\ WR SHUVRQDOL]HG
PHGLFLQH, LPSURYLQJ WKH YLWDO VHDUFK IRU WKHUDSHXWLF WDUJHWV.

SWXdenW Name(V): ,. :X

AbVWracW:

254
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: 5HFRPELQDQW ([SUHVVLRQ DQG 3XULILFDWLRQ RI 5HJXODWLQJ 5HJLRQ RI +XPDQ '1A-
3RO\PHUDVH ڞ

8ELTXLWLQ FRQMXJDWLRQ WR SURWHLQ VXEVWUDWHV WDUJHWV WKHP IRU SURWHDVRPDO GHJUDGDWLRQ EXW LWV
IDWH FDQ EH UHYHUVHG E\ GHXELTXLWLQDWLQJ HQ]\PHV ('8BV), ZKLFK UHVFXH VXEVWUDWHV E\
UHPRYLQJ XELTXLWLQ WDJV. 8ELTXLWLQ-VSHFLILF SURWHDVH 7 (8637) LV D SURPLQHQW '8B, ZLWK DQ
H[WHQVLYH QHWZRUN RI LQWHUDFWLQJ SDUWQHUV DQG HVWDEOLVKHG UROHV LQ FHOO F\FOH DFWLYDWLRQ,
LPPXQH UHVSRQVHV DQG '1A UHSOLFDWLRQ. CKDUDFWHUL]HG 8637 VXEVWUDWHV SULPDULO\ LQWHUDFW
ZLWK RQH RI WZR PDMRU ELQGLQJ VLWHV RXWVLGH WKH FDWDO\WLF GRPDLQ. 7KHVH DUH ORFDWHG RQ WKH
8637 1-WHUPLQDO 75A)-OLNH (75A)) GRPDLQ DQG WKH ILUVW WZR 8B/ GRPDLQV (8B/1-2)
ZLWKLQ WKH C-WHUPLQDO KDOI. 5HFHQWO\ KXPDQ SRO\PHUDVH LRWD (3RO-ڞ) LV UHFRJQL]HG DV D QRYHO
8637 VXEVWUDWH WKDW LQWHUDFWV WKURXJK LWV UHJXODWRU\ UHJLRQ (C-WHUPLQDO KDOI) ZLWK ERWK WKH
VXEVWUDWH ELQGLQJ VLWHV RQ 8637. :H K\SRWKHVL]H WKDW WKLV LQWHUDFWLRQ FRXOG OHDG WR VWUXFWXUDO
FKDQJHV LQ 8637 GRPDLQ¶V DUUDQJHPHQW OHDGLQJ WR LQFUHDVHG DFWLYLW\ RI 8637 HQ]\PHV. 7KXV,
WKLV VWXG\ DLPV WR WHVW WKLV K\SRWKHVLV.

)RU WKH SXUSRVH WKHUH ZDV D QHHG WR GLVFRYHU D SURWRFRO RI H[SUHVVLQJ DQG SXULI\LQJ WKH C-
WHUPLQDO KDOI RI 3RO-ڞ DV ZLOG-W\SH DQG PXWDQWV WKDW ZRXOG SUHYHQW 3RO-ڞ IURP LQWHUDFWLQJ ZLWK
75A) RU 8B/1-2 RU ERWK VLWHV RI 8637. 2XU VWXG\ HVWDEOLVKHG D SURWRFRO RI H[SUHVVLQJ
UHFRPELQDQW :7B3RO-ڞ UHJXODWLQJ UHJLRQ LQ WKH EDFWHULDO (.FROL V\VWHP. 2YHUH[SUHVVHG SURWHLQ
ZDV SXULILHG E\ AIILQLW\ IROORZHG E\ 6L]H ([FOXVLRQ CKURPDWRJUDSKLF WHFKQLTXHV DQG ZDV
FRQILUPHG E\ JHO HOHFWURSKRUHVLV. 7KLV SURWRFRO ZLOO EH DSSOLHG IRU SXULILFDWLRQ RI 3RO-ڞ
PXWDQWV DQG WKH HIIHFW RI ELQGLQJ VLWH PXWDWLRQ RQ 8637 FDWDO\WLF DFWLYLW\ DV FRPSDUHG WR :7
ZLOO EH WHVWHG.

SWXdenW Name(V): '. 3LQWDYDOOH

AbVWracW:

262
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: The effecW of aerobic and anaerobic e[erciVe on o[\gen VaWXraWion, YiVXoVpaWial WaVk
performance, and VhorW Werm Zorking memor\: implicaWionV for Vi[Ween Wo VeYenWeen \ear
old female VWXdenW aWhleWeV.

The VWXd\ of Whe effecW of moderaWe Wo inWenVe anaerobic and aerobic e[erciVe on cogniWiYe
fXncWion iV imporWanW becaXVe VWXdieV haYe VhoZn WhaW differenW W\peV of ph\Vical Wraining
direcWl\ impacW cogniWion. HoZeYer, liWWle iV knoZn aboXW Whe cardioYaVcXlar effecWV of
differenW Wraining inWenViWieV on VhorW Werm Zorking memor\. The pXrpoVe of WhiV VWXd\ iV Wo
compare Whe effecW of moderaWe Wo inWenVe anaerobic and aerobic e[erciVe on Whe VhorW Werm
Zorking memor\, Vpecificall\ YiVXoVpaWial, of 16-17 \ear old female VWXdenW aWhleWeV.

FoXr female VWXdenW aWhleWeV ranging from 16-17 \earV old Zere diYided inWo WZo groXpV; one
groXp performed anaerobic e[erciVe and one groXp performed aerobic e[erciVe. The
parWicipanWV¶ hearW raWeV Zere recorded Wo YalidaWe and proYe Whe differenW cardioYaVcXlar
inWenViWieV. O[\gen VaWXraWion leYelV Zere meaVXred ZiWh pXlVe o[imeWerV. A YiVXo-VpaWial WaVk
e[am WhaW WargeWV VhorW-Werm Zorking memor\ ZaV Waken before and afWer Whe e[erciVe and
e[am performance ZaV compared.

ThiV VWXd\ did noW haYe a VXfficienW nXmber of parWicipanWV and Zill be fXrWher e[panded Xpon
ZiWh a larger Vample Vi]e. AlmoVW all Whe parWicipanWV, regardleVV of Zhich cardioYaVcXlar
inWenViW\ Whe\ Zere aVVigned, e[perienced a decreaVe in o[\gen VaWXraWion. Preliminar\ reVXlWV
indicaWe WhaW parWicipanWV performing Whe anaerobic e[erciVe prodXced higher YiVXoVpaWial e[am
VcoreV afWer e[erciVe compleWion, bXW reVXlWV from Whe aerobic groXp are inconclXViYe. TheVe
limiWed reVXlWV indicaWe WhaW anaerobic e[erciVe ma\ enhance YiVXoVpaWial memor\ VkillV. ThiV
VWXd\ Zill alloZ aWhleWeV Wo make beWWer deciVionV regarding hoZ Vpecific cardioYaVcXlar
inWenViWieV affecW Wheir applicaWion of VhorW-Werm Zorking memor\ afWer a ZorkoXW.

SWXdenW Name(V): I. CoVWello

AbVWracW:

252
Word CoXnW

1. AV a parW of WhiV reVearch projecW, Whe VWXdenW direcWl\ handled, manipXlaWed, or inWeracWed ZiWh (check
all WhaW appl\):
                                   hXman VXbjecWV                  poWenWiall\ ha]ardoXV biological agenWV
                                   YerWebraWe animalV             conWrolled VXbVWanceV

2. SWXdenW independenWl\ performed all procedXreV aV oXWlined in WhiV abVWracW.
3. ThiV projecW ZaV condXcWed aW a RegiVWered ReVearch InVWiWXWion.
4. IV WhiV projecW a conWinXaWion?
5. M\ diVpla\ board inclXdeV phoWographV/YiVXal depicWionV of hXmanV (oWher Whan m\Velf or m\ famil\):

[
[

[
[

YeV No
YeV No

YeV No

YeV No
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TiWle: CRPSDULQJ WKH HIILFLHQF\ RI FKHPLFDOO\ DQG HQ]\PDWLFDOO\ GHULYHG FKLWLQ VXSSOHPHQWV LQ
LQFUHDVLQJ SODQW JURZWK LQ ORZ ZDWHU DUHDV.

7KH SXUSRVH RI WKLV SURMHFW ZDV WR LQYHVWLJDWH YDULRXV PHWKRGV RI H[WUDFWLQJ FKLWLQ IURP
FUXVWDFHDQ VKHOOV LQ DQ HIIRUW WR LGHQWLI\ WKH PRVW HIIHFWLYH FKLWLQ-EDVHG K\GURJHO IRU XVH LQ
DJULFXOWXUH.  6KULPS DQG /REVWHU VKHOO IUDJPHQWV ZHUH FROOHFWHG IURP ORFDO ILVK PDUNHWV DQG
YDULRXV PHWKRGV ZHUH XVHG WR UHPRYH WKH SURWHLQV DQG FDOFLXP FDUERQDWH ERXQG WR WKH FKLWLQ.
2QH PRODU +C/ ZDV D FRQVWDQW DQG XVHG LQ HDFK H[WUDFWLRQ PHWKRG LQ FRPELQDWLRQ ZLWK
YDU\LQJ PRODULWLHV RI 1D2+ DQG GLJHVWLYH SURWHLQV LQFOXGLQJ JDVWULF SHSVLQ.  )ROORZLQJ WKLV
UHPRYDO,  WKH FKLWLQV ZHUH EDNHG DW 250 �C DQG JURXQG LQWR D ILQH SRZGHU XVLQJ D PRUWDU DQG
SHVWOH WR SURGXFH D K\GURJHO VXSSOHPHQW IRU WKH VRLO.  7KH HIIHFWLYHQHVV RI HDFK SURGXFW¶V
DELOLW\ WR PDLQWDLQ VRLO PRLVWQHVV ZDV WHVWHG XVLQJ WRPDWR VHHGOLQJV ZLWK WRWDO ZDWHU LQSXW DQG
DYHUDJH KHLJKW EHLQJ FDOFXODWHG DIWHU WZR ZHHNV.  AGGLWLRQDO VXSSOHPHQWV LQFOXGLQJ UDZ
OREVWHU DQG UDZ VKULPS, DV ZHOO DV QR FKLWLQ, VHUYHG DV FRQWURO JURXSV. ,W ZDV FRQFOXGHG WKDW DOO
RI WKH FKLWLQV LQFUHDVHG WKH UDWH RI JURZWK DQG GHFUHDVHG WKH DPRXQW RI ZDWHU UHTXLUHG IRU
JURZWK, DV FRPSDUHG WR WKH FRQWUROV, DQG WKDW WKH SXUHVW IRUP RI FKLWLQ, KDG VLJQLILFDQWO\ EHWWHU
ZDWHU DEVRUEHQF\ DV FRPSDUHG WR WKH RWKHU VXSSOHPHQWV.

SWXdenW Name(V): /. 'RXJKHUW\

AbVWracW:

201
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: AVVHVVLQJ WKH (IILFDF\ RI BRWDQLFDO 7LFN 5HSHOOHQWV AJDLQVW BODFNOHJJHG 7LFNV

/\PH GLVHDVH LV WKH PRVW FRPPRQO\ WUDQVPLWWHG YHFWRU-ERUQH GLVHDVH LQ WKH 8QLWHG 6WDWHV. A
NH\ PHWKRG RI UHGXFLQJ FDVHV LV WKH XVH RI LQVHFW UHSHOOHQWV. 7KH JROG VWDQGDUG IRU UHSHOOLQJ
WLFNV LV '((7. '((7 KDV GHFDGHV RI VDIHW\ GDWD UHVHDUFK, EXW D IHZ FDVHV RI HQFHSKDORSDWK\
LQ FKLOGUHQ DIWHU '((7 XVDJH KDV WXUQHG PDQ\ FRQVXPHUV DZD\ IURP WKH UHSHOOHQW. AV D UHVXOW,
PDQ\ FRQVXPHUV WXUQ WR ERWDQLFDO UHSHOOHQWV ZKLFK DUH RIWHQ LQHIIHFWLYH. 7KH SXUSRVH RI WKLV
H[SHULPHQW ZDV WR GHWHUPLQH WKH HIILFDF\ RI QHZ DQG H[LVWLQJ ERWDQLFDO UHSHOOHQWV DV FRPSDUHG
WR '((7.

7R FRPSDUH WKH HIIHFWLYHQHVV RI WKH UHSHOOHQWV, D ILOWHU SDSHU DVVD\ ZDV FRQGXFWHG. 7KH
UHSHOOHQWV FRPSDUHG ZHUH '((7 (SRV. FRQWURO), HWKDQRO (QHJ. FRQWURO), 1DQWXFNHW 6SLGHU
2ULJLQDO (D SRSXODU ERWDQLFDO UHSHOOHQW), DQG 1RRWNDWRQH (D QHZ LQJUHGLHQW DSSURYHG IRU
UHSHOOHQWV) DW 3 DQG 5% FRQFHQWUDWLRQV. AOO WULDOV ZHUH FRQGXFWHG ZLWK ODE UDLVHG WLFNV ZLWK WKH
H[FHSWLRQ RI RQH FRQGXFWHG RQO\ E\ 'U. CRQQDOO\ XVLQJ ILHOG-FROOHFWHG WLFNV.

,W ZDV FOHDU WKDW '((7 ZDV VLJQLILFDQWO\ PRUH HIIHFWLYH WKDQ WKH RWKHU UHSHOOHQWV. 1RRWNDWRQH
SHUIRUPHG IDU ZRUVH WKDQ H[SHFWHG, OLNHO\ GXH WR TXDOLW\ LVVXHV. 1DQWXFNHW 6SLGHU 2ULJLQDO
SHUIRUPHG EHWWHU WKDQ H[SHFWHG, SRVVLEO\ GXH WR WKH ODFN RI D KXPDQ VWLPXOXV.

7KLV UHVHDUFK LQGLFDWHV WKDW WKHUH QHHGV WR EH PRUH HGXFDWLRQ DERXW UHSHOOHQW VDIHW\ DQG
FRQVXPHUV VKRXOG EH HQFRXUDJHG WR XVH '((7 RYHU ERWDQLFDOV. AGGLWLRQDOO\, LW LQGLFDWHV WKDW
TXDOLW\ DQG FRQFHQWUDWLRQ RI ERWDQLFDO UHSHOOHQWV SOD\V DQ LQWHJUDO UROH LQ WKHLU HIIHFWLYHQHVV.

SWXdenW Name(V): A. AQGHUVRQ

AbVWracW:

238
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: InhibiWion of CoYid-19 IndXced Cell InflammaWion Yia R-954 B1R AnWagoniVW DiVrXpWion
of Whe Brad\kinin SWorm

RecenW VWXdieV b\ Roche proYide VWrong eYidence WhaW COVID-19 complicaWionV are dXe Wo a
brad\kinin (BK) VWorm. Once Whe YirXV enWerV Whe hoVW cell Yia Whe WranVmembrane proWein
angioWenVin-conYerWing-en]\me-2 (ACE2), Whe BK-regXlaWing acWiYiW\ of ACE2 iV diVrXpWed,
caXVing VXdden increaVe in e[WracellXlar BK, and iWV meWaboliWe deV-Arg9-brad\kinin (DABK),
for Whe infecWed and neighboring cellV. HeighWened DABK WraffickV WhroXgh Whe Brad\kinin-1-
recepWorV (B1R), caXVing cell inflammaWion and reVpiraWor\ diVWreVV. DiVcoYer\ of a B1R
anWagoniVW Wo block WhiV DABK paVVage coXld preYenW acXWe reVpiraWor\ diVWreVV V\ndrome of
COVID-19, decreaVing Whe diVeaVe¶V WhreaW. Herein, Whe R-954 B1R anWagoniVW ZaV
inYeVWigaWed in-YiWro for VXch XVe. A brad\kinin VWorm ZaV VimXlaWed aV 2.5[ Whe normal leYel
of plaVma (a3.5ng/ml), ZiWh 35.0ng/ml R-954 added in Whree configXraWionV; DABK/no R-954,
VimXlWaneoXV R-954 ZiWh DABK, and R-954 prior Wo DABK. UnWreaWed DABK VWorm reVXlWV
depicW 0.9[/0.8[ Whe original DABK VWorm conWenW afWer 15/30min reVpecWiYel\, proYiding
direcW eYidence for DABK-B1R migraWion. For VimXlWaneoXV R-954/DABK, compeWiWion of
DABK and R-954 for B1R-ViWeV prodXced a 2.4[ increaVe in e[WracellXlar-DABK in 15min,
and 3.2[ in 30min, highlighWing R-954¶V abiliW\ Wo block DABK-B1R Wrafficking. Pre-addiWion
of R-954 promoWed iWV binding Wo B1R-ViWeV before Whe addiWion of DABK, and ZaV moVW
VXcceVVfXl, prodXcing increaVed e[WracellXlar-DABK of 3.4[/4.5[ aW 15min/30min
reVpecWiYel\. DABK-indXced cell inflammaWion ZaV meaVXred Yia increaVed inWracellXlar-Ca+2
for VimXlaWed COVID-19 DABK-VWormV, ZiWh/ZiWhoXW pre-addiWion of R-954. While XnWreaWed
DABK-VWorm RBCV e[hibiWed 4.3[ inWracellXlar-Ca+2 (YV. normal), WhoVe preWreaWed ZiWh R
-954 e[hibiWed near-normal inWracellXlar-Ca+2, fXrWher demonVWraWing R-954¶V efficac\ in
blocking DABK-B1R migraWion, Wo preYenW COVID-19-indXced cell inflammaWion.

SWXdenW Name(V): E. Moore

AbVWracW:

305
Word CoXnW

1. AV a parW of WhiV reVearch projecW, Whe VWXdenW direcWl\ handled, manipXlaWed, or inWeracWed ZiWh (check
all WhaW appl\):
                                   hXman VXbjecWV                  poWenWiall\ ha]ardoXV biological agenWV
                                   YerWebraWe animalV             conWrolled VXbVWanceV

2. SWXdenW independenWl\ performed all procedXreV aV oXWlined in WhiV abVWracW.
3. ThiV projecW ZaV condXcWed aW a RegiVWered ReVearch InVWiWXWion.
4. IV WhiV projecW a conWinXaWion?
5. M\ diVpla\ board inclXdeV phoWographV/YiVXal depicWionV of hXmanV (oWher Whan m\Velf or m\ famil\):

[
[

[
[

YeV No
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YeV No
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TiWle: 8WLOL]LQJ 0LFURQXWULHQW AFWLYLW\ WR )DFLOLWDWH 0HWDEROLF 5HSURJUDPPLQJ LQ
0XFRSRO\VDFFKDULGRVLV 7\SH ,,,A

0XFRSRO\VDFFKDULGRVLV 7\SH ,,,A (036 ,,,A) LV D JHQHWLF PXWDWLRQ WKDW SUHYHQWV WKH KXPDQ
ERG\ IURP EUHDNLQJ GRZQ PRQRVDFFKDULGHV E\ WKH ORVV RI JHQH FRGH 6*6+. 7KHVH
FDUERK\GUDWHV DUH VXSSRVHG WR EH FRQYHUWHG LQWR WKH .UHEV C\FOH WR ODWHU EH FRQYHUWHG LQWR WKH
HOHFWURQ WUDQVSRUW FKDLQ V\VWHP WR KDYH DQ RXWSXW RI A73 DQG UHOHDVH C22. 'XH WR 036 ,,,A,
WKH KXPDQ ERG\ LV XQDEOH WR EUHDN GRZQ VXJDUV ZKLFK OHDYHV ORQJ VXJDU PROHFXOH FKDLQV LQ
WKH ERG\ ZKLFK VWDUWV GHJHQHUDWLRQ LQ WKH EUDLQ DQG VSLQDO FRUG ZKLFK WXUQV LQWR ELRORJLFDO
ZDVWH ZKLFK LV D PDMRU ORVV RI A73 SURGXFWLRQ. 7KH .UHEV C\FOHV SXUSRVH LV WR SURGXFH A73,
1A'+, )A'+2 DQG UHOHDVH C22. 036 ,,,A SDWLHQWV FDQQRW UHOHDVH C22 DV TXLFNO\ EHFDXVH
WKHUH LV DQ H[WUHPHO\ VORZ EUHDNGRZQ RI IRRG ZKLFK NHHSV C22 LQ WKH PLWRFKRQGULD. ,W LV
SURSRVHG WKDW D PLFURQXWULHQW VXSSOHPHQW RI WKLDPLQH ZLOO IDFLOLWDWH WKH PHWDEROLF
UHSURJUDPPLQJ QHFHVVDU\ WR VWLPXODWH WKH .UHEV C\FOH. 7R HVWDEOLVK WKH HWKLFDWK\ RI WKLV
SURSRVDO HXNDU\RWLF FHOOV DUH WUHDWHG ZLWK C22 RXWSXW PHDVXUHPHQWV. *OXFRVH ZLOO EH LQSXWWHG
LQWR \HDVW DV ZHOO DV VXSSOHPHQWV. (DFK WHVW ZLOO EH UXQ IRU 10 PLQXWHV ZLWK D WRWDO RI 3 WULDOV.
*OXFRVH DQG WKLDPLQH GHPRQVWUDWHG DQ DYHUDJH RXWSXW RI 4,171.6 SSP ZKLOH JOXFRVH, WKLDPLQH
DQG QLDFLQ GHPRQVWUDWHG D 17,526 SSP GLIIHUHQFH. 7KLV LV D 23.80% LQFUHDVH RI C22 RXWSXW
ZLWK WKLDPLQH DQG QLDFLQ. ,Q RWKHU ZRUGV, WKH LQFUHDVH RI C22 RXWSXW ZLOO HVWDEOLVK D KLJKHU
UDWH RI A73 SURGXFWLRQ WR RYHUDOO EHQHILW LQ PDLQWDLQLQJ D QHUYRXV V\VWHP.

SWXdenW Name(V): .. 6PLWK

AbVWracW:

250
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: CODVVLI\LQJ AO]KHLPHU¶V 'LVHDVH ZLWK 0DFKLQH /HDUQLQJ YLD :DYHOHW 7UDQVIRUP 6XEEDQG
CRPELQDWLRQV

7KH 3-' ZDYHOHW WUDQVIRUP KDV EHHQ XVHG ZLWK PDFKLQH OHDUQLQJ WHFKQLTXHV WR KHOS LGHQWLI\
AO]KHLPHU¶V 'LVHDVH (A') DQG 0LOG CRJQLWLYH ,PSDLUPHQW (0C,) WKURXJK PDJQHWLF
UHVRQDQFH LPDJLQJ (05,). AOWKRXJK WKLV DSSURDFK UHVXOWHG LQ KLJK DFFXUDF\, D ODUJH QXPEHU
RI VXEEDQG SHUPXWDWLRQV ZHUH REWDLQHG GXH WR WKH XVDJH RI WKH 3-' ZDYHOHW WUDQVIRUP, ZKLFK
FDXVHV UHGXQGDQF\ DQG FRPSXWDWLRQDO LQHIILFLHQF\ GXULQJ FODVVLILFDWLRQ. 7R DGGUHVV WKLV LVVXH,
WKLV VWXG\ GLVFRYHUV WKH FRPELQDWLRQ ZLWK WKH PLQLPXP VXEEDQGV JLYLQJ D FRPSDUDEOH
DFFXUDF\ ZLWK WKH RULJLQDO DSSURDFK WKDW XVHG DOO VXEEDQGV. 7KH AO]KHLPHU¶V 'LVHDVH
1HXURLPDJLQJ ,QLWLDWLYH (A'1,) ZDV XVHG WR JDLQ GH-LGHQWLILHG 05, VFDQV IRU FODVVLILFDWLRQ
ZLWK 75% WUDLQLQJ DQG 25% WHVW VFDQV. 7KH VFDQV ZHUH VWDQGDUGL]HG E\ SUH-SURFHVVLQJ WKURXJK
VNXOO VWULSSLQJ, VHJPHQWDWLRQ, DQG VPRRWKLQJ XVLQJ WKH 0A7/AB WRROER[HV 6WDWLVWLFDO
3DUDPHWULF 0DSSLQJ 12 (630 12) DQG CRPSXWDWLRQ AQDWRP\ 7RROER[ 12 (CA7 12). )HDWXUH
H[WUDFWLRQ ZDV WKHQ FRPSOHWHG WKURXJK GLIIHUHQW 3-' ZDYHOHW WUDQVIRUP VXEEDQG
FRPELQDWLRQV. 6XSSRUW YHFWRU PDFKLQH (690) FODVVLILFDWLRQ ZDV XVHG ZLWK UDGLDO EDVLV
IXQFWLRQ NHUQHOV (5B)) WR VFUHHQ SDWLHQWV IRU A', 0C,, RU FRJQLWLYHO\ QRUPDO (C1) VWDWXV 3
WLPHV SHU VXEEDQG FRPELQDWLRQ. 7KH PHDQ DQG VWDQGDUG GHYLDWLRQ RI WKH WHVW DFFXUDF\ IRU HDFK
FRPELQDWLRQ ZHUH UHFRUGHG. APRQJ WKH WHVWHG FRPELQDWLRQV, WKH PD[LPXP PHDQ WHVW
DFFXUDF\ ZDV 95.3%. 7R SUHYHQW RYHUILWWLQJ, ILYH-IROG FURVV-YDOLGDWLRQ ZDV SHUIRUPHG RQ WKH
WRS 40% VXEEDQG FRPELQDWLRQV EDVHG RQ WKH PHDQ WHVW DFFXUDF\. 7KH PD[LPXP FURVV-
YDOLGDWLRQ DFFXUDF\ LV 97.3%. 7KHUHIRUH, WKLV VWXG\ VKRZV WKH SRWHQWLDO RI XVLQJ OHVV 3-'
ZDYHOHW WUDQVIRUP VXEEDQGV WR KHOS VFUHHQ SDWLHQWV IRU A' RU 0C, LQ WKH IXWXUH.

SWXdenW Name(V): A. BKDWWDFKDU\D

AbVWracW:

259
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: B/A67-EDVHG CKDUDFWHUL]DWLRQ RI 3URWHLQ 'UXJ 7DUJHWV LQ 3URWR]RDQ 3DUDVLWHV

7KLV H[SHULPHQW H[DPLQHV WKH SULPDU\ VWUXFWXUH LQ VHYHUDO SURWHLQ GUXJ WDUJHW FDQGLGDWHV IRU D
YDULHW\ RI SDUDVLWLF SURWR]RD. 7KH VHOHFWHG SURWHLQV KDYH OLWWOH NQRZQ LQIRUPDWLRQ UHJDUGLQJ
WKHLU WKUHH-GLPHQVLRQDO VWUXFWXUH DQG IXQFWLRQ, KRZHYHU, WKHLU DPLQR DFLG VHTXHQFH FDQ
LQGLFDWH PXFK DERXW ERWK WKHLU VWUXFWXUH DQG SRWHQWLDO IXQFWLRQ. 7KH VHOHFWHG XQNQRZQ SURWHLQV
ZHUH 3ODVPRGLXP IDOFLSDUXP VHULQH-UHSHDW DQWLJHQ 5 (3I6(5A5), 7U\SDQRVRPD EUXFHL
PHWDFDVSDVH 3 (7E0CA3), DQG 7R[RSODVPD JRQGLL GRXEOHFRUWLQ GRPDLQ-FRQWDLQLQJ SURWHLQ
(7J'C;). :KDW LV VKRZQ LQ SUHYLRXV UHVHDUFK DERXW WKHVH SURWHLQV, LV WKDW WKH\ DUH OLNHO\
LQYROYHG LQ WKH SURWHLQ TXDOLW\ FRQWURO. B\ FRPSDULQJ WKH FRPSRVLWLRQ RI WKHVH XQNQRZQ
SURWHLQV WR VWUXFWXUHV VWRUHG LQ WKH B/A67S GDWDEDVH, VLPLODU NQRZQ SURWHLQV PD\ EHFRPH
DSSDUHQW. 2QFH VLPLODU SURWHLQV ZHUH LGHQWLILHG, CREDOW VHTXHQFH DOLJQPHQW DOORZHG IRU
FRPSDULVRQ RI LGHQWLW\ DQG VLPLODULW\ LQ VSHFLILF UHJLRQV RI WKH SURWHLQV WR LGHQWLI\ SRWHQWLDO
ELQGLQJ VLWHV DQG FULWLFDO VWUXFWXUDO FRPSRQHQWV RI WKH XQNQRZQ SURWHLQV. 2UWKRORJRXV SURWHLQV
RU SURWHLQV ZLWK VLPLODU SULPDU\ VWUXFWXUH LQ VHFWLRQV PD\ EH DEOH WR RXWOLQH WKH VSHFLILFLW\ RU
LQGLFDWH SRWHQWLDO H[SHULPHQWV WKDW FDQ EH FRQGXFWHG WR IXUWKHU WKH XQGHUVWDQGLQJ RI WKHVH
XQNQRZQ SURWHLQV. A IHZ RUWKRORJRXV DQG VLPLODU SURWHLQV ZHUH IRXQG GXULQJ
H[SHULPHQWDWLRQ, SRWHQWLDO IXQFWLRQV DQG VWUXFWXUHV ZHUH LGHQWLILHG DQG PXFK IXWXUH ZRUN ZDV
SURSRVHG. AQ H[WUHPHO\ LPSRUWDQW IDFHW RI WKLV H[SHULPHQW ZDV WKDW PDQ\ RI WKHVH XQNQRZQ
SURWHLQV FRQWDLQ RUWKRORJV LQ UHODWLYH VSHFLHV RI WKHVH SURWR]RDQ SDUDVLWHV, VR WKH ZRUN IRXQG
LQ WKLV H[SHULPHQW FDQ EH WHVWHG RQ WKHVH UHODWHG SDUDVLWHV, WRR.

SWXdenW Name(V): R. Jones

AbVWracW:

240
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: ASSO\LQJ DQ ,QWHJUDWHG 'LIIXVLRQ )UDPHZRUN WR ,GHQWLI\ ,QWHUDFWLRQV BHWZHHQ CKURPDWLQ
5HJLRQV DQG *HQH ([SUHVVLRQ XVLQJ D 0XOWLPRGDO (PEU\RLG 'HYHORSPHQWDO 'DWDVHW

CKURPDWLQ DFFHVVLELOLW\, RU ZKDW JHQHV DUH DYDLODEOH IRU SURWHLQV WR ELQG WR, FDQ UHJXODWH JHQH
H[SUHVVLRQ, RU WXUQLQJ RQ D JHQH WR PDNH 51A DQG SURWHLQV, EXW PXFK DERXW WKHLU UHODWLRQVKLS
LV XQNQRZQ. 1HZ WHFKQRORJ\ KDV EHHQ GHYHORSHG VR WKDW JHQH H[SUHVVLRQ DQG FKURPDWLQ
DFFHVVLELOLW\ GDWD FDQ EH WDNHQ IURP WKH VDPH FHOO. CRPELQLQJ WKDW GDWD FUHDWHV PXOWLPRGDO
GDWD, RU GDWD WKDW FRQWDLQV PXOWLSOH GDWD W\SHV. 7\SLFDO DQDO\VLV RI PXOWLPRGDO GDWD LQYROYHV
DQDO\]LQJ HDFK PRGDOLW\ VHSDUDWHO\ EHIRUH LQWHJUDWLQJ WKH UHVXOWV. +RZHYHU, DQ RSWLPDO
IUDPHZRUN, RU LQWHUIDFH IRU HDV\ GHYHORSPHQW RI PDFKLQH OHDUQLQJ PRGHOV, ZRXOG LQWHJUDWH WKH
PRGDOLWLHV EHIRUH DQDO\]LQJ GDWD. 7KH SXUSRVH RI WKLV SURMHFW ZDV WR GHWHUPLQH KRZ
PXOWLPRGDO DQDO\VLV XVLQJ DQ LQWHJUDWHG GLIIXVLRQ IUDPHZRUN, ZKLFK PRGHOV DQ\ FRPSOH[ GDWD
GLVWULEXWLRQ IURP ERWK PRGDOLWLHV, FRPSDUHV WR VHSDUDWH VLQJOH PRGDOLW\ DQDO\VLV. 7KH
LQGHSHQGHQW YDULDEOH ZDV WKH W\SH RI DQDO\VLV DQG WKH GHSHQGHQW YDULDEOH ZDV WKH DELOLW\ RI
HDFK DQDO\VLV WR LGHQWLI\ FHOOV¶ NH\ IDFWRUV. 7KH K\SRWKHVLV ZDV WKDW PXOWLPRGDO DQDO\VLV ZLOO
EH PRUH LQIRUPDWLYH EHFDXVH E\ LQWHJUDWLQJ WKH GDWD, WKHUH LV PRUH LQIRUPDWLRQ DERXW WKH FHOO.
7KH PHQWRU GHYHORSHG WKH LQWHJUDWHG GLIIXVLRQ IUDPHZRUN, DQG WKH VWXGHQW DQDO\]HG VLQJOH-
FHOO GDWD ZLWK VHSDUDWH VLQJOH PRGDOLW\ DQG PXOWLPRGDO DQDO\VLV. 7KH GDWD VXSSRUWV WKH
K\SRWKHVLV, VXJJHVWLQJ WKDW VLQJOH PRGDOLW\ DQDO\VLV LV QRW DQ HIIHFWLYH PHWKRG WR DQDO\]H WKH
PXOWLPRGDO GDWD. 7KLV SURMHFW FRXOG KHOS EHWWHU DQDO\]H PXOWLPRGDO GDWD DQG XQGHUVWDQG WKH
UHODWLRQVKLS EHWZHHQ FKURPDWLQ DFFHVVLELOLW\ DQG JHQH H[SUHVVLRQ, ZKLFK FRXOG OHDG WR WKH
FRQWUROOLQJ RI JHQH H[SUHVVLRQ WR KHOS SHRSOH ZLWK PHGLFDO FRQGLWLRQV.

SWXdenW Name(V): A. AFKDU\D

AbVWracW:

250
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: 'HWHUPLQLQJ WKH AVVRFLDWLRQ BHWZHHQ CRPPHUFLDO )LVKLQJ 3UHVHQFH DQG 0DNR 6KDUN
/RFDWLRQV XVLQJ *36 7UDFNLQJ 'DWD.

'DWD IURP WKH SDVW 20 \HDUV UHYHDOV WKH PDNR VKDUN SRSXODWLRQ LV TXLFNO\ GURSSLQJ GXH WR D
PDMRU RYHUILVKLQJ SUREOHP, WR IL[ WKLV SUREOHP ZH QHHG WR XQGHUVWDQG SDWWHUQV LQ PDNR VKDUN
PRYHPHQW LQ UHODWLRQ WR YHVVHO SUHVHQFH. 7KH SXUSRVH RI WKLV VWXG\ LV WR ILQG WKH DVVRFLDWLRQ
EHWZHHQ DUHDV ZLWK D KLJKHU SUHVHQFH RI ORQJ-OLQH ILVKLQJ ERDWV DQG PDNR VKDUN SRSXODWLRQV. ,W
LV K\SRWKHVL]HG WKDW DUHDV ZLWK D KLJKHU SUHVHQFH RI ORQJ-OLQH ILVKLQJ ERDWV DUH DVVRFLDWHG ZLWK
ORZHU PDNR VKDUN SRSXODWLRQV EHFDXVH RI WKH E\-FDWFK DQG KDELWDW GDPDJH DVVRFLDWHG ZLWK
ORQJ-OLQH ILVKLQJ. , XVHG GDWD IURP WKH *OREDO )LVKLQJ :DWFK 0DS, *X\ +DUYH\ 5HVHDUFK
,QVWLWXWH, DQG 7KH 8QLYHUVLW\ RI 5KRGH ,VODQG. , VWDUWHG E\ VHWWLQJ TXDGUDQWV RQ D PDS RI WKH
1RUWK-(DVWHUQ AWODQWLF 2FHDQ WKDW ZHUH 50PL [ 68 PL. 1H[W, , IRXQG WKH QXPEHU RI PDNR
VKDUN ORFDWLRQ WUDQVPLVVLRQV DQG DPRXQW RI WLPH (KRXUV) YHVVHOV VSHQW LQ HDFK TXDGUDQW. A
OLQHDU UHJUHVVLRQ PRGHO ZDV FUHDWHG WR GHWHUPLQH ZKHWKHU WKHUH LV DQ DVVRFLDWLRQ EHWZHHQ
SUHVHQFH RI ILVKLQJ ERDWV DQG PDNR VKDUN SUHVHQFH. 5HVXOWV VKRZ D ZHDN SRVLWLYH FRUUHODWLRQ
EHWZHHQ PDNR VKDUN DQG YHVVHO SUHVHQFH. 7KHUH ZDV D ODUJH DPRXQW RI YDULDWLRQ LQ WKH GDWD,
UHIOHFWHG LQ D ORZ 5ð. ,W LV K\SRWKHVL]HG WKDW WKH QXPEHU RI PDNR VKDUNV LQ WKH DYDLODEOH GDWD
VHW ZLOO UHYHDO PRUH DERXW WKH FRUUHODWLRQ EHWZHHQ WKH WZR YDULDEOHV. 7KURXJK WKLV UHVHDUFK, ,
FDQ KHOS ORFDWH DUHDV ZKHUH PDNR VKDUNV DUH LQ WKH PRVW GDQJHU DQG SURYLGH WKH HYLGHQFH
QHFHVVDU\ WR HVWDEOLVK FRQVHUYDWLRQ ]RQHV.

SWXdenW Name(V): ,. BHUNHU\

AbVWracW:

254
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: 'HYHORSPHQW RI D +RPH 1-7HUPLQDO 3UR-BUDLQ 1DWULXUHWLF 3HSWLGH AVVD\ IRU (DUO\
'HWHFWLRQ RI CRQJHVWLYH +HDUW )DLOXUH

CRQJHVWLYH KHDUW IDLOXUH (C+)) DIIHFWV PLOOLRQV RI SDWLHQWV DQG LV DVVRFLDWHG ZLWK D KLJK
PRUWDOLW\ UDWH. (DUO\ GHWHFWLRQ DQG WUHDWPHQW FDQ LPSURYH RXWFRPHV DQG DYRLG KRVSLWDOL]DWLRQ,
EXW LW LV RIWHQ GLIILFXOW WR WHOO LI V\PSWRPV DUH VSHFLILFDOO\ GXH WR C+) RU DQRWKHU FDXVH.  1-
7HUPLQDO 3UR-BUDLQ 1DWULXUHWLF 3HSWLGH (17-SURB13) LV DQ H[FHOOHQW ELRPDUNHU IRU C+). 7KH
ODWHUDO IORZ DVVD\ (/)A) LV D WHFKQRORJ\ WKDW FDQ EH DGDSWHG IRU XVH DV D KRPH WHVW. 7KH
K\SRWKHVLV LV WKDW DQ /)A FDQ TXDOLWDWLYHO\ GHWHFW 17-SURB13 DQG XOWLPDWHO\ EH XVHG WR FUHDWH
D KRPH C+) WHVWLQJ NLW. A 17-SURB13 DVVD\ ZDV FUHDWHG XVLQJ D XQLYHUVDO /)A NLW ZLWK WKH
DSSURSULDWH FDSWXUH DQG GHWHFWLRQ DQWLERGLHV. 5HFRPELQDQW 17-SURB13 ZDV XVHG WR WHVW WKH
DVVD\ DW YDU\LQJ FRQFHQWUDWLRQV. 17-SURB13 ZDV UHDGLO\ GHWHFWDEOH XVLQJ WKLV V\VWHP DQG WKH
YLVXDO EDQGV RQ WKH /)A VWULSV ZHUH TXDQWLILHG XVLQJ DQ RSWLFDO GHQVLWRPHWU\ SURWRFRO. AIWHU
RSWLPL]DWLRQ RI WKH UHDJHQWV, 17-SURB13 OHYHOV GRZQ WR 5,000 SJ/P/ ZHUH GHWHFWDEOH. 7KLV
SXWV WKH WHVW LQ WKH UDQJH RI 17-SURB13 OHYHOV WKDW KDYH EHHQ GHVFULEHG IRU SDWLHQWV
KRVSLWDOL]HG ZLWK C+). 7KLV WHVW ZDV UHSHDWHG ZLWK SXUFKDVHG KXPDQ VHUXP VSLNHG ZLWK
UHFRPELQDQW 17-SURB13 DQG VKRZHG GHWHFWLRQ DW VLPLODU FRQFHQWUDWLRQV. 8OWLPDWHO\ WKH JRDO
LV WR FUHDWH D VLPSOH YLVXDO WHVW DQG VR WKH /)A VWULSV ZHUH VKRZQ WR 20 EOLQGHG YROXQWHHUV
FRQILUPLQJ GHWHFWLRQ RI 17-SURB13 DW OHYHOV RI 5,000 SJ/P/ DQG KLJKHU. 7KHVH UHVXOWV VKRZ
WKDW D KRPH 17-SURB13 WHVW LV IHDVLEOH DQG FRXOG EH XVHG IRU HDUO\ GHWHFWLRQ DQG WUHDWPHQW RI
C+).

SWXdenW Name(V): 0. CKLUDYXUL

AbVWracW:

260
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: (VVHQWLDO RLOV IURP WK\PH DQG URVHPDU\ LQ FRPELQDWLRQ DV DQ DQWLELRWLF-VSDULQJ DJHQW WR
WUHDW (VFKHULFKLD FROL-FDXVHG XULQDU\ WUDFW LQIHFWLRQV

AQWLPLFURELDO UHVLVWDQFH (A05) LV RQH RI WKH ODUJHVW KHDOWKFDUH HPHUJHQFLHV WRGD\, ZLWK
XULQDU\ WUDFW LQIHFWLRQV (87,V) FDXVHG E\ DQWLELRWLF-UHVLVWDQW XURSDWKRJHQLF (VFKHULFKLD FROL
((.FROL) (83(C) DV D FULWLFDO RIIHQGHU. 7KH GHYHORSPHQW RI ELRILOPV, PDWULFHV RI 83(C,
IXUWKHU FRPSOLFDWH WUHDWPHQW. AQWLELRWLFV VWUXJJOH WR SLHUFH WKH ELRILOP, OHDGLQJ WR ORQJHU
LQIHFWLRQV DQG DQWLELRWLF XVH, LQFUHDVLQJ A05. /LWWOH KDV EHHQ GRQH WR LGHQWLI\ HIILFLHQW 87,
WUHDWPHQWV ZKLFK LQKLELW ERWK EDFWHULDO DQG ELRILOP JURZWK. 3UHYLRXV UHVHDUFK GHPRQVWUDWHV
WKDW HVVHQWLDO RLOV ((2V), HVSHFLDOO\ 7.]\JLV (WK\PH) DQG 5.RIILFLQDOLV (URVHPDU\) (2V, FDQ
FRPEDW EDFWHULDO JURZWK DV HIIHFWLYHO\ DV DQWLELRWLFV, DV ZHOO DV LQKLELW ELRILOP JURZWK. (2
FRPELQDWLRQV KDYH VKRZQ HQKDQFHG DQWLEDFWHULDO DQG DQWLELRILOP DFWLYLW\ RYHU LQGLYLGXDO (2V,
EXW UDWLRV RI (2V LQ FRPELQDWLRQ KDYH QRW EHHQ RSWLPL]HG. 7.]\JLV DQG 5.RIILFLQDOLV (2V ZHUH
WHVWHG RQ (.FROL LQ GLIIHUHQW UDWLRV WR HVWDEOLVK DQ RSWLPDO (2 FRPELQDWLRQ WR LQKLELW EDFWHULDO
DQG ELRILOP DFWLYLW\. AJDU GLVN GLIIXVLRQ HYDOXDWHG DQWLEDFWHULDO DFWLYLW\(Q=2) DQG D FRORQ\
IRUPLQJ XQLW/P/ DVVD\ PHDVXUHG DQWLELRILOP DFWLYLW\(Q=30). 100% 7.]\JLV, 0% 5.RIILFLQDOLV
DQG 90% 7.]\JLV, 10% 5.RIILFLQDOLV KDG WKH KLJKHVW DQWLEDFWHULDO DFWLYLWLHV, ZLWK VLPLODU
DFWLYLW\ WR FLSURIOR[DFLQ FRQWURO. 90% 7.]\JLV, 10% 5.RIILFLQDOLV DQG 60% 7.]\JLV, 40% 5.
RIILFLQDOLV KDG WKH KLJKHVW DQWLELRILOP DFWLYLWLHV, ZLWK LQKLELWLRQ OHYHOV RI 80.89% DQG 80.09%,
UHVSHFWLYHO\. 90% 7.]\JLV, 10% 5.RIILFLQDOLV ZDV PRUH HIIHFWLYH WKDQ 7.]\JLV (70.87%
LQKLELWLRQ;S=0.03034) RU 5.RIILFLQDOLV (37.95% LQKLELWLRQ;S=0.0011) DORQH, DQG WKH PRVW
HIIHFWLYH WUHDWPHQW RYHUDOO. 7KHVH UHVXOWV FRXOG LQGLFDWH (2 FRPELQDWLRQV IRU XWLOL]DWLRQ LQ
DOWHUQDWLYH DQWLELRWLF-VSDULQJ WUHDWPHQWV IRU 83(C-FDXVHG 87,V.

SWXdenW Name(V): 0. 6XEUDPDQLDQ

AbVWracW:

248
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: 'HYHORSPHQW RI /00' (/RZHU 0HWKDQH, 0RUH 'HJUDGDEOH) BDJ 8VLQJ 0DULQH BLR-
:DVWH IURP 6DUJDVVXP

:LWK WKH VHFRQG PRVW DPRXQW RI IRRG ZDVWH SURGXFHG SHU FDSLWD, WKH 8.6 GLVSRVHV 52.5% RI
LW¶V 35.5 PLOOLRQ WRQV RI IRRG ZDVWH LQ ODQGILOOV LQ 2020. CRQVHTXHQWO\, WKH PHWKDQH DQG
ODQGILOO SURGXFWLRQ FRQWLQXHV WR ZUHDN KDYRF XSRQ QDWXUH DQG DJJUDYDWH WKH  JOREDO ZDUPLQJ
SKHQRPHQRQ. 'XH WR WKH XQSUHFHGHQWHG ULVH LQ WKH RFHDQ¶V WHPSHUDWXUH, LQYDVLYH VSHFLHV OLNH
DOJDH, VSHFLILFDOO\ WKH 6DUJDVVXP VWUDLQ (6DUJDVVXP KRUQHUL), KDYH RYHUSRSXODWHG, HQGDQJHULQJ
WKH PDMRULW\ RI RFHDQLF HFRV\VWHPV. AOO WROG, WKLV UHVHDUFK ZDV XQGHUWDNHQ WR DGGUHVV WKHVH
SUREOHPV E\ FUHDWLQJ D ELRGHJUDGDEOH EDJ WKDW FDQ FRQWDLQ PHWKDQH HPLVVLRQV IURP IRRG ZDVWH
DQG GHFRPSRVH DW D IDVWHU UDWH XVLQJ WKH DOJDH VWUDLQ RI 6DUJDVVXP. 7KH GHYHORSPHQW RI
JHQHUDWLQJ VXFK SURGXFWV UHTXLUHG WKUHH PDMRU SURFHGXUHV: WKH SURGXFWLRQ RI D IOH[LEOH
PDWHULDO IRU WKH BLR9LQ\O EDJ, WKH DVVHVVPHQW RI WKH BLR9LQ\O EDJ¶V LQIOXHQFH RQ WKH
GHFRPSRVLWLRQ UDWH RI IRRG ZDVWH, DQG D VLPXODWHG H[SHULPHQW LQ ODQGILOO XVLQJ WKH ILQDO
SURWRW\SH RI WKH BLR9LQ\O BDJ. AOWRJHWKHU, WKURXJK WKLV UHVHDUFK, WKH /00' IRRG ZDVWH EDJ
SURGXFHG XVLQJ PDULQH ELR-ZDVWH DQG HDUWKZRUP HQWHUREDFWHULD WR DFFHOHUDWH WKH
GHFRPSRVLWLRQ RI IRRG ZDVWH LQ ODQGILOOV; SURYHG WR UHGXFH RI PHWKDQH DQG OHDFKDWH
JHQHUDWLRQ; DQG KDV VKRZQ WKDW LW LV D ORZ-FRVW, HFR-IULHQGO\ SURGXFW.

SWXdenW Name(V): 5. /HH

AbVWracW:

201
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R

Technical DiVciplineV SelecWed b\ Whe SWXdenW
(LiVWed in order of releYance Wo Whe projecW) A7

ProjecW
NXmber
3119

CSEF Official AbVWracW and CerWificaWion Fair CaWegor\

LS



TiWle: (IIHFWV RI CDQQDELQRLGV RQ 9HUEDO /HDUQLQJ DQG 0HPRU\: 5HODWLRQVKLS WR BLRORJLFDO 6H[

CDQQDELQRLG HIIHFWV LQFOXGH DFXWH DQG ORQJ-WHUP LPSDFWV RQ FRJQLWLRQ, HVSHFLDOO\ LQ YHUEDO
OHDUQLQJ DQG PHPRU\ (9/0) GHILFLWV. 0HQ DQG ZRPHQ PD\ H[SHULHQFH FDQQDELQRLG HIIHFWV
GLIIHUHQWO\, EXW GLIIHUHQFHV LQ FDQQDELQRLG-LQGXFHG 9/0 GHILFLWV DUH QRW ZHOO-FDWHJRUL]HG.
'HOWD-9-WHWUDK\GURFDQQDELQRO (7+C), WKH SULQFLSDO SV\FKRDFWLYH FRQVWLWXHQW RI FDQQDELV,
SURGXFHV 9/0 GHILFLWV DFXWHO\ VLPLODU WR KHUEDO FDQQDELV DQG FDQ EH XVHG WR PRGHO WKH DFXWH
HIIHFWV RI FDQQDELV LQ KXPDQ ODERUDWRU\ VWXGLHV. A PDQ-PDGH YHUVLRQ RI 7+C, GURQDELQRO,
ZDV XVHG, DYRLGLQJ SRWHQF\ YDULDELOLW\ LQ FDQQDELV SURGXFWV DQG DQ\ HIIHFW IURP RWKHU
FDQQDELQRLGV. 7KH SURMHFW¶V SXUSRVH ZDV WR H[DPLQH DFXWH 9/0 GHILFLWV LQGXFHG E\ RUDO 7+C
LQ KHDOWK\ KXPDQV DQG DQDO\]H VH[-UHODWHG GLIIHUHQFHV LQ WKLV UHVSRQVH. 7KH K\SRWKHVLV ZDV
WKDW RUDO 7+C ZLOO DFXWHO\ LQGXFH 9/0 GHILFLWV PHDVXUHG XVLQJ WKH 5H\¶V AXGLWRU\ 9HUEDO
/HDUQLQJ 7DVN (5A9/7) FRPSDUHG WR SODFHER DQG WKLV GHILFLW ZDV LQIOXHQFHG E\ SDUWLFLSDQW
VH[. 7KH ,9 ZDV WKH GUXJ FRQGLWLRQ. 7KH '9 ZDV WKH 5A9/7 UHVXOWV. 7KH VWXGHQW DQDO\]HG,
LQWHUSUHWHG, DQG SUHVHQWHG GDWD IURP D GRXEOH-EOLQG UDQGRPL]HG SODFHER-FRQWUROOHG KXPDQ
ODERUDWRU\ VWXG\ LQ KHDOWK\ LQGLYLGXDOV FRQGXFWHG E\ WKH PHQWRUV. 'DWD ZDV ILUVW DQDO\]HG
XVLQJ SDLUHG W-WHVWV DQG WKH UHVXOWV ZHUH LQVLJQLILFDQW, VKRZLQJ QR UHODWLRQ EHWZHHQ GUXJ
FRQGLWLRQ RU VH[. 7KH GDWD ZDV WKHQ UH-DQDO\]HG ZLWK SDLUHG W-WHVWV ZKLOH FRQVLGHULQJ VXEMHFW
DJH. 7KH UHVXOWV ZHUH VWLOO LQVLJQLILFDQW. 6HYHUDO IDFWRUV PD\ KDYH FRQWULEXWHG WR WKH VWDWLVWLFDO
LQVLJQLILFDQFH, OLNH RQVHW RI DFWLRQ. (GLEOH FDQQDELV SURGXFWV DUH LQFUHDVLQJO\ DYDLODEOH WR WKH
SXEOLF. ,W LV LPSRUWDQW WR FKDUDFWHUL]H WKH DFXWH FRJQLWLYH HIIHFWV DVVRFLDWHG ZLWK WKHP DV ZHOO
DV DQ\ VH[ LQIOXHQFHV.

SWXdenW Name(V): (. *X

AbVWracW:

262
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R

Technical DiVciplineV SelecWed b\ Whe SWXdenW
(LiVWed in order of releYance Wo Whe projecW) ME  BE

ProjecW
NXmber
3121

CSEF Official AbVWracW and CerWificaWion Fair CaWegor\

LS



TiWle: +RZ CDQ CKDQJLQJ RU AGGLQJ D +DELW WR D DDLO\ 5RXWLQH 5HGXFH 6WUHVV DQG ,PSURYH WKH
2YHUDOO :HOO-EHLQJ RI <RXQJ AGROHVFHQWV?

3HRSOH HQFRXQWHU VWUHVV LQ QXPHURXV ZD\V. 7KH APHULFDQ 3V\FKRORJLFDO AVVRFLDWLRQ UHYHDOHG
LQ D 2020 VXUYH\ WKDW WHHQV DUH H[SHULHQFLQJ GHSUHVVLRQ DQG HOHYDWHG VWUHVV OHYHOV. 7KLV SURMHFW
DLPV WR GHWHUPLQH KRZ DGGLQJ D QHZ KDELW WR \RXQJ DGROHVFHQWV¶ GDLO\ VFKHGXOHV DIIHFWV WKHLU
ZHOO-EHLQJ DQG VWUHVV OHYHOV.

7KLUW\-ILYH YROXQWHHUV ZHUH UHFUXLWHG IURP WKH DJHV RI 11-15, ZLWK WKHLU SURJUHVV PRQLWRUHG
YLD *RRJOH CODVVURRP. 3DUWLFLSDQWV DQRQ\PRXVO\ DQVZHUHG D SUH-VXUYH\, FKRRVLQJ ZKDW
HPRWLRQDO, VRFLDO, RU SK\VLFDO KDELW WKH\ ZDQWHG WR SHUIRUP GDLO\. EYHU\RQH UHFRUGHG ZKHWKHU
WKH\ KDG FRPSOHWHG WKHLU KDELW WKDW GD\ DQG KRZ WKH\ IHOW DIWHUZDUGV.

0DQ\ SDUWLFLSDQWV FKRVH DQ HPRWLRQDO KDELW, OLNH MRXUQDOLQJ. FLYH SHRSOH VWRSSHG GRLQJ WKHLU
KDELWV, ZLWK RWKHUV DFNQRZOHGJLQJ WKDW LW ZDV KDUG WR PDLQWDLQ D FRQVLVWHQW VFKHGXOH. 6WUHVV
OHYHOV ZHUH PHDVXUHG XVLQJ D 1 (QRW VWUHVVHG) - 5 (H[WUHPHO\ VWUHVVHG) VFDOH. 50% RI RXU
RULJLQDO SDUWLFLSDQWV VWDUWHG RXW VRPHZKDW VWUHVVHG, EXW 64.7% RI RXU HQGLQJ SDUWLFLSDQWV
UHSRUWHG PLQLPDO WR QR VWUHVV. A PRGLILHG YHUVLRQ RI WKH :+2-5 ZHOO-EHLQJ TXHVWLRQQDLUH ZDV
XVHG WR PHDVXUH SDUWLFLSDQWV¶ ZHOO-EHLQJ OHYHOV. 7KH DYHUDJH DPRXQWHG WR 62.5%, ZLWK KLJKHU
VFRUHV WUDQVODWLQJ WR D EHWWHU ZHOO-EHLQJ.

CRPSOHWLQJ D SRVLWLYH KDELW WKDW LPSURYHV XSRQ D ZHDNHU DUHD LQ RQH¶V OLIH ZDV IRXQG WR EH
EHQHILFLDO. FRU UHIHUHQFH, RQH SDUWLFLSDQW GHFLGHG WR FRPSOHWH DQ HPRWLRQDO KDELW RI PDNLQJ
WLPH WR UHDG HYHU\GD\. 7KH\ FRPSOHWHG WKHLU KDELW GDLO\ DQG UHSRUWHG KLJKHU UHDGLQJ VFRUHV RQ
GLVWULFW DVVHVVPHQWV. EPRWLRQDO KDELWV KDG WKH PRVW VLJQLILFDQW HIIHFWV RQ RXU SDUWLFLSDQWV, DV
WKHLU PHQWDO KHDOWK LPSURYHG, JUHDWO\ LPSDFWLQJ WKHLU RYHUDOO ZHOO-EHLQJ UHVXOWV.

SWXdenW Name(V): 7. AGHQLUDQ, 0. AUQROG

AbVWracW:

256
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: 0HWDO-0HGLDWHG EOHFWURPDJQHWLF 5DGLDWLRQ: EIIHFWV RQ FKORURSK\OO SURGXFWLRQ DQG RYHUDOO
JURZWK RI 0HGLFDJR VDWLYD

7KH SXUSRVH RI WKLV SURMHFW ZDV WR VWXG\ WKH GHYHORSPHQW RI DOIDOID SODQWV ZKHQ PHWDOV ZHUH
XVHG WR SURWHFW WKH SODQWV IURP HOHFWURPDJQHWLF ILHOGV FUHDWHG IURP HYHU\GD\ HOHFWULFDO
DSSOLDQFHV. ,W ZDV K\SRWKHVL]HG WKDW LI WKH SODQWV ZHUH DIIHFWHG E\ HOHFWURPDJQHWLF ILHOGV, WKHQ
WKH SODQWV ZLWK FRSSHU LQ WKH VRLO ZRXOG H[SHULHQFH WKH VPDOOHVW LPSDFW GXH WR FRSSHU¶V QDWXUDO
SURSHUW\ RI EHLQJ DEOH WR DEVRUE D ODUJH QXPEHU RI GLIIHUHQW ZDYHOHQJWKV RI HOHFWURPDJQHWLF
UDGLDWLRQ.  AOIDOID ZHUH JURZQ LQ ILIWHHQ VHSDUDWH SRWV, WZHOYH RI ZKLFK KDG PHWDOV
VXUURXQGLQJ WKHLU VRLO LQ RUGHU WR VKLHOG HOHFWURPDJQHWLF UDGLDWLRQ. 7KH WKUHH PHWDOV XVHG LQ
WKHVH WZHOYH SRWV ZHUH: DOXPLQXP, ]LQF, DQG FRSSHU. ELJKW RI WKH SRWV, WZR SHU PHWDO, DQG WZR
ZLWKRXW DQ\ PHWDOV, ZHUH SODFHG LQ DQ DUHD ZLWK YHU\ KLJK HOHFWULF DQG PDJQHWLF ILHOGV RI
DURXQG 200 P* (PLOOLJDXVV), DV PHDVXUHG ZLWK DQ HOHFWULF ILHOG PHWHU. 7KH RWKHU SRWV ZHUH
SODFHG LQ D VHSDUDWH ORFDWLRQ ZLWK OLWWOH WR QR HOHFWULF DQG PDJQHWLF ILHOGV. 7KH SRWV ZHUH JLYHQ
WKH VDPH DPRXQW RI ZDWHU DQG OLJKW IRU D JURZLQJ SHULRG RI 10 GD\V. DDWD FROOHFWLRQ FRQVLVWHG
RI XVLQJ D VSHFWURSKRWRPHWHU WR PHDVXUH WKH OHYHO RI FKORURSK\OO LQ WKH OHDYHV RI WKH SODQWV
DIWHU WKH 10 GD\ JURZLQJ SHULRG. AIWHU DQDO\VLV RI WKH GDWD, LW ZDV FRQFOXGHG WKDW
HOHFWURPDJQHWLF ILHOGV DFWXDOO\ KDG D SRVLWLYH LPSDFW RQ WKH OHYHOV RI FKORURSK\OO LQ WKH SODQWV,
DQG WKDW WKH PHWDO ]LQF ZDV WKH PRVW HIIHFWLYH DW LQFUHDVLQJ WKH HIIHFW WKH HOHFWURPDJQHWLF
ILHOGV KDG, ZKLOH WLQ KDG WKH VPDOOHVW HIIHFW.

SWXdenW Name(V): C. EVFKULFKW, +. 6SLHVV

AbVWracW:

250
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: Comparing the Effects of Sugar Beet Juice on River Microenvironments to Traditional Ice
6DOW 5XQRII

,FH VDOWV DUH PDGH ZLWK FKORULGHV, DQ LRQ GDQJHURXV WR PDULQH OLIH. 7KLV LV D SUREOHP DV DIWHU
LFH VDOWV FOHDU WKH URDGV, WKH\ DUH RIWHQ ZDVKHG LQWR QHDUE\ ERGLHV RI ZDWHU, OD\LQJ ZDVWH WR WKH
ORFDO HFRV\VWHP. 7KLV VWXG\ ORRNV DW WKH VDIHW\ RI DQ DOO-QDWXUDO DOWHUQDWLYH DOUHDG\ EHLQJ XVHG
LQ VRPH VWDWHV, EHHW MXLFH. BHHW MXLFH LV EHLQJ WRXWHG DV DQ HQYLURQPHQWDOO\ VDIH UHSODFHPHQW
IRU LFH VDOW, EXW LI \RX ORRN, WKHUH DUH QRW PDQ\ VWXGLHV RQ ZKHWKHU RU QRW LW WUXO\ LV VDIH. 3HRSOH
MXVW FODLP LW LV DV LW LV DOO-QDWXUDO. :H ZHUH SODQQLQJ WR VWXG\ LI EHHW MXLFH ZDV WKH
HQYLURQPHQWDOO\ IULHQGO\ DOWHUQDWLYH LW VDLG LW ZDV E\ WHVWLQJ LWV HIIHFWV RQ ULYHU PLFUREH
JURZWK. :H GLG WKLV E\ JURZLQJ ULYHU PLFUREHV LQ FXOWXUHV DQG PHGLD ZLWK DGGHG EHHW MXLFH
DQG FRPSDULQJ LW WR JURZWK LQ FXOWXUHV DQG PHGLD ZLWK DGGHG LFH VDOW. 7KH UHVXOWV, KRZHYHU,
VKRZ WKH RSSRVLWH RI D VDIH DOWHUQDWLYH. ,Q VROLG PHGLD H[SHULPHQWV, H[FHVVLYH JURZWK ZDV VHHQ
RQ WKH EHHW MXLFH SODWHV. <HW, LQ OLTXLG PHGLD H[SHULPHQWV, JURZWK ZDV VWXQWHG ZKHQ FXOWXUHG
LQ EHHW MXLFH EURWK. BRWK UHVXOWV DUH HTXDOO\ KDUPIXO WR WKH HQYLURQPHQW DV WKH\ FUHDWH DQ
XQEDODQFHG, DQG WKHUHIRUH XQVXVWDLQDEOH, HFRV\VWHP. 2XU GDWD VXJJHVW WKDW 6WDWHV¶
DHSDUWPHQWV RI 7UDQVSRUWDWLRQ VKRXOG HQG WKH XVH RI EHHW MXLFH DQG LQVWHDG VZLWFK WR D VDIHU
DOWHUQDWLYH WKDW KDV EHHQ VWXGLHG WKRURXJKO\.

SWXdenW Name(V): D. Diaz, J. Podziewski

AbVWracW:

231
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: 3RWHQWLDO ,PSDFW RI AFLGLW\ LQ CXOWXUH RQ EDUO\ 6WDJH AUWHPLD 6S. 1DXSOLL

7KH HYHU LQFUHDVLQJ LPSDFW KXPDQ DFWLYLWLHV KDYH RQ WKH FRDVWDO RFHDQ LV D GHHSO\ VWXGLHG
UHVHDUFK WRSLF, ZLWK PRVW RI WKH LPSDFWV EHLQJ GRFXPHQWHG LQ PLFURRUJDQLVPV VXFK DV FRUDOV
DQG ELYDOYHV. 2XU XQGHUVWDQGLQJ RI WKH LPSDFW RFHDQ DFLGLILFDWLRQ KDV RQ WKH PLFURZRUOG RI
RFHDQ ]RRSODQNWRQ KDV RQO\ UHFHQWO\ EHJXQ WR UDPS XS. :LWK WKDW LQ PLQG, WKLV VWXG\ ZDV
GHVLJQHG WR HYDOXDWH WKH SRWHQWLDO LPSDFWV WKDW DFLGLILHG FRQGLWLRQV KDYH RQ DUWKURSRG QDXSOLL.
5HSOLFDWHG FRQGLWLRQV RYHU D JUDGLHQW RI S+ FRQGLWLRQV (8.0, 7.6, 7.4) ZHUH VHW XS, DQG DUWHPLD
F\VWV KDWFKHG IRU HDFK. 8SRQ KDWFKLQJ, HDFK UHSOLFDWH ZDV H[SRVHG WR H[SHULPHQWDO FRQGLWLRQV
IRU 24 KRXUV DQG WKHQ HQXPHUDWHG IRU FRPSDULVRQ RI VXUYLYRUVKLS. CRQWURO WUHDWPHQW VKRZHG D
PHDVXUDEO\ ODUJHU VXUYLYRUVKLS WKDQ DFLGLILHG FRQGLWLRQV (53% PRUWDOLW\ YHUVXV 82% DQG 87%
UHVSHFWLYHO\, S<0.005, 0.05 = ܤ). :LWK GHYHORSPHQWDO VWDJHV OLNH ]RRSODQNWRQ SOD\LQJ VXFK D
SLYRWDO UROH LQ WKH ORQJ WHUP YLDELOLW\ RI FRDVWDO RFHDQ SRSXODWLRQV, LW VKRZV WKDW LPSDFWV WR WKH
IRXQGDWLRQDO WURSKLF OHYHOV RI RXU HFRV\VWHPV VKRXOG EH WKH VXEMHFW RI PDQ\ PRUH IXWXUH
VWXGLHV WR EHWWHU XQGHUVWDQG RXU UROH DQG UHVSRQVLELOLW\ LQ WKH FKDQJLQJ HFRV\VWHPV ZH DOO
DJUHH QHHG SURWHFWLRQ. 7KH PRUWDOLW\ VHHQ LQ QDXSOLL VHUYHV DV D VXLWDEOH PRGHO IRU KLJKHU
WURSKLF OHYHO ODUYDH DV DUWKURSRGV DUH QRWHG IRU D PRUH GLUHFW OLQN WR RFHDQ DFLGLILFDWLRQ. ,W ZLOO
EH LQWHUHVWLQJ WR VHH LI ODUYDH RI RWKHU VSHFLHV (ILVK, FUDEV, HWF.) DOVR VKRZ VLPLODU SDWWHUQV.

SWXdenW Name(V): 5. BOXVWDMQ, *. 6SDWD

AbVWracW:

233
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: Be Gone Shell Rot!

7R WHVW KRZ WR UHGXFH WKH DPRXQW RI VKHOO URW RQ UHG HDUHG VOLGHUV, WKH UHVHDUFKHUV LQYHVWLJDWHG
WZR GLIIHUHQW PHWKRGV RI WUHDWPHQW RQ WZR GLIIHUHQW WXUWOHV. 2QH RI WKHVH PHWKRGV ZDV DQ
XQFRQYHQWLRQDO WHFKQLTXH, XVLQJ 1HRVSRULQ, ZKLOH WKH RWKHU ZDV D PRUH FRPPRQ WHFKQLTXH,
XVLQJ A3, 7XUWOH FL[. FRU WHQ GD\V, WKH UHG HDUHG VOLGHUV UHFHLYHG WKHLU WUHDWPHQW GDLO\ DORQJ
ZLWK WKHLU QHFHVVDU\ FDUH VXFK DV IHHGLQJ DQG FOHDQLQJ. 7KH UHVHDUFKHUV ODWKHUHG 1HRVSRULQ
RQWR WKH VKHOO RI 7XUWOH A HYHU\ GD\ RI WKH H[SHULPHQW WR WUHDW WKH LOOQHVV. 7XUWOH B UHFHLYHG 30
P/ RI 7XUWOH FL[ LQ KHU ZDWHU HYHU\ GD\. AIWHU 10 GD\V RI WHVWLQJ, WKH UHVXOWV VKRZHG WKDW
1HRVSRULQ ZDV 92% PRUH HIIHFWLYH WKDQ A3, 7XUWOH FL[ LQ WKH WUHDWPHQW RI VKHOO URW.

SWXdenW Name(V): 3. 8DQLQR, A. 7UDQ

AbVWracW:

125
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: 7KH EIIHFWV RI 6WUHVV RQ WKH ,PPXQH 6\VWHP

2XU SURMHFW LV DERXW KRZ VWUHVV DIIHFWV WKH LPPXQH V\VWHP DQG ERG\, HVSHFLDOO\ LQ DGROHVFHQWV.
:KHQ FRQGXFWLQJ WKLV UHVHDUFK, WKH PRVW VLJQLILFDQW ILQGLQJV VKRZHG WKDW DGROHVFHQW VWXGHQWV
KDYH KLJK OHYHOV RI VWUHVV, ZKLFK UHVXOWV IURP D KHDY\ ZRUNORDG DQG SRRU WLPH PDQDJHPHQW
(BULW] & 3DSSDV, 2010). :H ZDQWHG WR ILJXUH RXW ZKHWKHU PLQGIXOQHVV PHGLWDWLRQ VHVVLRQV
FRXOG UHGXFH VWUHVV OHYHOV ZLWKRXW WKH KHOS RI GUXJV. ,W ZDV K\SRWKHVL]HG WKDW LI WKH VXEMHFWV
SDUWLFLSDWHG LQ D 15-PLQXWH 00 VHVVLRQ, WKH\ ZRXOG UHSRUW KDYLQJ ORZHU OHYHOV RI VWUHVV DQG
DYHUDJH KHDUW UDWH. 2XU PHWKRGRORJ\ UHTXLUHG 31 KLJK VFKRRO SDUWLFLSDQWV. DXULQJ WKH
H[SHULPHQW, WKH\ HYDOXDWHG WKHLU VWUHVV OHYHOV DQG LQGLFDWHG WKHLU KHDUW UDWH DFFRUGLQJ WR D
VFDOH, ERWK EHIRUH DQG DIWHU HDFK VHVVLRQ. 7KH GDWD ZDV JUDSKHG DQG H[KLELWHG PDQ\ HVVHQWLDO
ILQGLQJV. 2Q DYHUDJH, SDUWLFLSDQWV KDG D GHFUHDVH LQ WKHLU VWUHVV OHYHO DQG KHDUW UDWH. 7KHLU
VWUHVV OHYHOV ZHUH ZLWKLQ WKH UDQJH RI 3-5 (ORZ DPRXQW RI VWUHVV ± KLJK DPRXQW RI VWUHVV), ZLWK
5 EHLQJ WKH PRVW FRPPRQ OHYHO RYHUDOO. 7KLV FRQFOXGHG WKDW PLQGIXOQHVV PHGLWDWLRQ GRHV KDYH
D SURIRXQG LQIOXHQFH RQ WHHQV' VWUHVV OHYHOV. ,W OHDGV SHRSOH WR EHFRPH DZDUH RI KRZ EHQHILFLDO
PHGLWDWLRQ FDQ EH WR WKH ERG\ LQVWHDG RI PHGLFDWLRQ XVH.

SWXdenW Name(V): .. .LEZH, 5. 7XQHV-0XQL]-DH 6RX]D

AbVWracW:

199
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: ,GHQWLILFDWLRQ DQG SXULILFDWLRQ RI DOJDO VXSSOHPHQWV DV D PHDQV WR UHGXFH PHWKDQH
SURGXFWLRQ ZLWKLQ UXPLQDQWV

7KH SXUSRVH RI WKLV SURMHFW ZDV WR LQYHVWLJDWH WKH HIIHFWLYHQHVV RI ORFDO VHDZHHG H[WUDFW LQ WKH
UHGXFWLRQ RI PHWKDQH SURGXFWLRQ LQ UXPLQDQWV. 6HDZHHG ZDV FROOHFWHG ORFDOO\ IURP WKH
ZHVWHUQ-PRVW HQG RI /RQJ ,VODQG 6RXQG, LGHQWLILHG, DQG GULHG DW 350 GHJUHHV IDKUHQKHLW IRU WHQ
PLQXWHV DQG WKHQ JURXQG LQWR D ILQH SRZGHU. 1H[W WKH FRZ'V GLJHVWLYH SURFHVV ZDV UHFUHDWHG
XVLQJ VRXUFHG UXPLQDQW IOXLG, VRGLXP ELFDUERQDWH EXIIHU VROXWLRQ, DQG DOIDOID JUHHQV.  9DULRXV
VHDZHHG VDPSOHV ZHUH DGGHG WR WKH DIRUHPHQWLRQHG FRQWURO LQ YDULRXV WULDOV.  5XPLQDQW
PL[WXUHV ZHUH SODFHG DW URRP WHPSHUDWXUH LQ D 250PO ELRFKDPEHU HTXLSSHG ZLWK D C22 JDV
GHWHFWRU DQG GDWD FROOHFWHG XVLQJ 9HUQLHU¶V /RJJHU3UR VRIWZDUH.  7KH DPRXQW RI PHWKDQH ZDV
GHULYHG E\ LQVHUWLQJ FDUERQ GLR[LGH GDWD LQWR DQ DOJHEUDLF IRUPXOD UHSUHVHQWLQJ WKH SHUFHQWDJH
RI JDVVHV SURGXFHG IURP OLYHVWRFN HPLVVLRQV (FA2, 2021) DQG VROYLQJ IRU [. AQDO\VLV RI WKH
GDWD VXJJHVWV VHYHUDO RI WKH VHDZHHG VSHFLHV ORZHUHG WKH UHOHDVH RI C22 GXULQJ WKH GLJHVWLYH
SURFHVV ZKLFK LQ WXUQ VXJJHVWV PHWKDQH SURGXFWLRQ ZDV DOVR UHGXFHG. 7KDW VDLG, C22 ZDV RQO\
D SUR[\, DQG IXUWKHU WHVWLQJ LQYROYLQJ WKH GLUHFW PHDVXUHPHQW RI PHWKDQH OHYHOV ZRXOG QHHG WR
EH FRQGXFWHG.

SWXdenW Name(V): J. O'Connor, W. Gorman

AbVWracW:

186
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: 0LFURELDO FXHO CHOOV: *HQHUDWLRQ RI COHDQ EQHUJ\ E\ EOHFWURJHQLF BDFWHULD

7KH SXUSRVH RI RXU SURMHFW ZDV WR JDLQ DQ XQGHUVWDQGLQJ RI WKH IDFWRUV FRQWULEXWLQJ WR WKH
HIILFDF\ RI D PLFURELDO IXHO FHOO, D GHYLFH ZKLFK XWLOL]HV FHUWDLQ EDFWHULDV¶ DQDHURELF PHWDEROLF
SURFHVVHV ZKHUH HOHFWURQV DUH H[WUDFHOOXODUO\ H[FUHWHG DQG KDUQHVVHG, DQG WR HYDOXDWH WKH
JURZWK LQ YROWDJH RXWSXW RYHU D VSDQ RI VL[ GD\V DV LW FRUUHODWHV WR WKH SRSXODWLRQ JURZWK RI
HLWKHU WKHLU HQGRJHQRXV RU H[RJHQRXV HOHFWURJHQV. E[SHULPHQWDWLRQ HQWDLOHG WKH FRQVWUXFWLRQ
RI VHYHUDO IXHO FHOOV HDFK FRQWDLQLQJ D VRLO EDVH(VRLO, PXG, SRQG ZDWHU), DGGLWLRQDO JURZWK
PHGLD, QLFNHO DQRGHV, FRSSHU FDWKRGHV, FDUERQ IHOW, LQVXODWHG ZLUHV, DQG D FDSDFLWRU DQG /ED
DWWDFKHG WR D 3CB.  9DULDWLRQV RI HDFK IXHO FHOO LQFOXGHG FKDQJLQJ 1) WKH VRXUFH DQG
FRQVLVWHQF\ RI EDVH VRLO, 2) XVLQJ OLTXLG Y. VROLG JURZWK PHGLD, 3) WKH DGGLWLRQ RI H[WHUQDO
EDFWHULD WR WKH EDVH VRLO, 4) WKH RYHUDOO VXUIDFH DUHD RI WKH DQRGH DQG FDWKRGH, DQG 5) SK\VLFDO
VL]H RI WKH IXHO FHOO. DDWD ZDV FROOHFWHG DQG DQDO\]HG DFURVV HDFK YDULDEOH LQ RUGHU WR
GHWHUPLQH WKH RSWLPDO IXHO FHOO GHVLJQ LQ WHUPV RI HQHUJ\ SURGXFHG.

SWXdenW Name(V): +. FHUJXVRQ, 7. 3RSH

AbVWracW:

175
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: 8WLOL]LQJ WKH 0\FRUUKL]DO 5HODWLRQVKLS EHWZHHQ 3ODQWV DV D BLRORJLFDO CRQWURO WR 3UHYHQW
DLVHDVH ,QIHFWLRQ LQ 3ODQW 3RSXODWLRQV.

7KH SXUSRVH RI WKLV VWXG\ ZDV WR UHVHDUFK WKH GLVHDVH-UHVLVWDQW SURSHUWLHV RI WZR IXQJL, *ORPXV
DQG 0HWDUKL]LXP DQLVRSOLDH, DQG KRZ DQ HVWDEOLVKHG P\FRUUKL]DO OLQN EHWZHHQ IXQJL DQG
SODQWV FDQ DLG LQ SHVW DQG GLVHDVH SUHYHQWLRQ (+XJKV 2004).  7RPDWR SODQWV ZHUH JHUPLQDWHG
LQ DQ DTXDSRQLFV V\VWHP XQWLO SODQWV ODWHUDOO\ EUDQFKHG DQG UHDFKHG 6 LQFKHV LQ KHLJKW.  3ODQWV
ZHUH WUDQVIHUUHG LQWR VL[ JURZLQJ ELQV ZKLFK KHOG WZR WRPDWR SODQWV VHSDUDWHG E\ D PHVK EL-
OD\HU EDUULHU WR SUHYHQW GLUHFW URRW FRQQHFWLRQ, EXW DOORZ IRU P\FRUUKL]DO OLQNDJH. 7KH IXQJL
ZHUH DGGHG WR WKH ELQV LQGHSHQGHQWO\ DQG LQ FRPELQDWLRQ, DQG DOORZHG WR JURZ IRU IRXU GD\V.
,Q DFFRUGDQFH ZLWK WKH IXQJXV, SODQWV ZHUH WKHQ LQIHFWHG ZLWK 7REDFFR 0RVDLF 9LUXV DQG OHIW
XQWLO OHVLRQV IRUPHG. /HDI VDPSOHV ZHUH FROOHFWHG DQG SURWHLQV H[WUDFWHG. A VSHFWURSKRWRPHWHU
ZDV XVHG WR UXQ D BUDGIRUG DVVD\ WR GHWHUPLQH SURWHLQ TXDQWLWDWLRQ RI HDFK VDPSOH DQG
FRPSDUH WR WKH FRQWURO ZKLFK VHUYHG DV D VWDQGDUG FXUYH.

SWXdenW Name(V): J. Morningstar, S. DeAngelis

AbVWracW:

155
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: A FRPSDUDWLYH DQDO\VLV RI WKH SUHVHQFH RI PLFURSODVWLFV LQ VRLO DQG UDLQZDWHU EHWZHHQ
UXUDO DUHDV, XUEDQ DUHDV, DQG DUHDV DGMDFHQW WR WUDVK EXUQLQJ IDFLOLWLHV

7KH SXUSRVH RI WKLV SURMHFW ZDV WR FRPSDUH WKH SUHVHQFH RI PLFURSODVWLFV LQ VRLO DQG UDLQZDWHU
EHWZHHQ UXUDO DUHDV, XUEDQ DUHDV, DQG DUHDV DGMDFHQW WR WUDVK-EXUQLQJ IDFLOLWLHV. ,W ZDV
K\SRWKHVL]HG WKHUH ZRXOG EH D GLUHFW FRUUHODWLRQ EHWZHHQ WKH QXPEHU RI PLFURSODVWLFV LQ WKH
VRLO DQG WKH QXPEHU RI PLFURSODVWLFV LQ WKH UDLQZDWHU, DQG WKDW WKH JUHDWHVW GHQVLW\ RI
PLFURSODVWLFV ZRXOG EH IRXQG DGMDFHQW WR WUDVK EXUQLQJ IDFLOLWLHV LQ ERWK VRLO DQG ZDWHU.
5DLQZDWHU DQG VRLO VDPSOHV ZHUH FROOHFWHG RQ WZR RFFDVLRQV.  5DLQ FROOHFWRUV REWDLQHG 20PO
ZDWHU VDPSOHV DQG D VRLO-VDPSOHU SUREH XVHG WR FROOHFW 2 LQFKHV DW GHSWKV RI 2-4LQFKHV DQG 4
-6LQFKHV. 5DLQZDWHU VDPSOHV ZHUH SODFHG GLUHFWO\ LQWR D ILQH YDFXXP ILOWHU, ZKHUH
PLFURSODVWLFV ZHUH ILOWHUHG RQWR D 47PP FROOHFWLRQ GLVNV. 7KH VRLO ZDV SUH-WUHDWHG IRU
ILOWUDWLRQ E\ DGGLQJ 100PO RI GLVWLOOHG ZDWHU WR IRUP D YLVFRXV OLTXLG VROXWLRQ, DQG SUH-ILOWHUHG
WR UHPRYH ODUJH GLUW FKXQNV DQG SDUWLFOHV. FLOWHUHG VDPSOH GLVNV ZHUH H[DPLQHG XQGHU D
VWHUHRPLFURVFRSH WR ORRN IRU PLFURSODVWLFV. :KHQ H[DPLQHG, WKH QXPEHU DQG VL]H RI
PLFURSODVWLFV ZHUH UHFRUGHG SHU W\SH RI ORFDWLRQ. DDWD ZDV DQDO\]HG IRU VWDWLVWLFDO
VLJQLILFDQFH, JUDSKV ZHUH SORWWHG, DQG FRQFOXVLRQV ZHUH GUDZQ.

SWXdenW Name(V): J. Wolfram, T. Delgado

AbVWracW:

191
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: 2SWLPL]DWLRQ RI 1LWURJHQ IHUWLOL]HUV IRU 7ULWLFXP DHVWLYXP XVLQJ 1,5 VSHFWURVFRS\

7KH SXUSRVH RI WKLV SURMHFW ZDV WR XVH 1,5 VSHFWURVFRS\ (QHDU LQIUDUHG) WR PHDVXUH QLWURJHQ
XSWDNH LQ ZKHDW SODQWV JURZQ LQ VRLO ZLWK YDULRXV FRQFHQWUDWLRQV RI QLWUDWHV. 7KH HQGJDPH ZDV
WR FUHDWH D GHYLFH WKDW FRXOG EH XVHG LQ DJULFXOWXUH VHWWLQJV WR H[WHUQDOO\ LGHQWLI\ ZKHQ D SODQW
KDV UHDFKHG LWV RSWLPDO QLWUDWH FRQFHQWUDWLRQ LQ RUGHU WR SUHYHQW H[FHVVLYH XVH RI IHUWLOL]HUV WKDW
OHDGV WR HXWURSKLFDWLRQ DQG QXWULHQW UXQRII, DV ZHOO DV GHWHUPLQLQJ LI DGGLWLRQDO QLWURJHQ LV
QHHGHG WR LQFUHDVH JURZWK. 3KDVH RQH RI WKH SURFHVV HQWDLOHG JURZLQJ PDQ\ JURXSV RI ZKHDW
VDPSOHV, GLIIHULQJ LQ VRLO QLWURJHQ FRQFHQWUDWLRQV, ZLWK WKH LQWHQW RI PHDVXULQJ WKH SODQW
FRQVXPSWLRQ RI QLWURJHQ. 3KDVH WZR VDZ WKH FUHDWLRQ RI D EDWWHU\-SRZHUHG EUHDGERDUG
FRQWDLQLQJ 1,5 OLJKW-HPLWWLQJ /EDV DQG D EODFN-RXW ER[ LQ ZKLFK WR SODFH WKH GHYLFH. 8VLQJ D
FDPHUD FDSDEOH RI FDSWXULQJ 1,5 OLJKW, SLFWXUHV ZHUH WDNHQ RI HYHU\ ZKHDW VDPSOH DQG 5 5*B
YDOXHV ZHUH VDPSOHG IURP HDFK RI WKH SLFWXUHV. ,PDJHV FRQWDLQLQJ GDUNHU OHDIV VLJQLILHG D
KLJKHU FRQFHQWUDWLRQ RI QLWURJHQ, DV WKH 1,5 OLJKW KDV D KDUGHU WLPH WUDYHOLQJ WKURXJK OHDYHV
GHQVHU ZLWK QLWUDWHV. 8OWLPDWHO\, WKH LPDJLQJ ZDV DEOH WR GHWHUPLQH WKH PD[LPXP QLWURJHQ
FRQVXPSWLRQ SRVVLEOH RI WKH 7ULWLFXP DHVWLYXP, DQG JDYH LQVLJKW LQWR WKH DPRXQW QHHGHG IRU
RSWLPDO JURZWK.

SWXdenW Name(V): C. 2IILFHU, +. 6RUEDUR

AbVWracW:

209
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: The Juvenile Hormone from Tenebrio molitor Affects Larvae Development and May
DHFUHDVH *URZWK RI 7XPRUV LQ +XPDQV

DLDEHWHV DQG 7XPRU JURZWK DUH WZR VHULRXV GLVHDVHV WKDW DIIHFW KXPDQV.  BRWK GLVRUGHUV DUH
treatable but not curable.  Juvenile Hormone (JH) is found in many insects.  The role of JH is
WR UHJXODWH WKH JURZWK DQG GHYHORSPHQW RI WKH LQVHFW IURP WKH ODUYD VWDJH WR WKH SXSDH VWDJH.
JH is also known to regulate the insulin pathway in insects.  This experiment studies the effect
of JH on the growth period of Tenebrio molitor (mealworms)  from larva to pupa.  If the
growth period can be stunted then there are opportunities to use JH to stunt tumor growth in
KXPDQV.

:H WHVWHG WKLV E\ VHWWLQJ XS WKUHH JURXSV DQG IHHGLQJ PHDOZRUPV GLIIHUHQW DPRXQWV RI IRRG
RYHU WKH FRXUVH RI D RQH PRQWK SHULRG. 1RQH UHDFKHG WKH SXSDH VWDJH DQG DOO RI WKHP GLHG RYHU
WKH FRXUVH RI WKH RQH PRQWK SHULRG. :H ZHUH XQDEOH WR PDNH D FRQQHFWLRQ EHWZHHQ LQVXOLQ DQG
the Juvenile Hormone therefore future studies will be held in order to test this theory once
DJDLQ.

SWXdenW Name(V): 0. 1HWRSVNL, .. *UD\

AbVWracW:

166
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle:  FRPSXWDWLRQDO K\GURSRQLFV

+\GURSRQLFV LV D ZD\ RI JURZLQJ FURSV ZLWKRXW WKH XVH RI VRLO. 8VLQJ ULFK QXWULHQW VROXWLRQV,
R[\JHQ, DQG ZDWHU K\GURSRQLFV V\VWHPV FDQ JURZ SODQWV IDVWHU, DQG KHDOWKLHU, DOO ZKLOH XVLQJ
XS WR WHQ WLPHV OHVV VSDFH. AOWKRXJK K\GURSRQLFV KROGV PDQ\ EHQHILWV, LW FDQ EH YHU\ WULFN\ WR
PDLQWDLQ IRU HYHU\GD\ SHRSOH. ,Q D K\GURSRQLF V\VWHP, \RX KDYH WR FRQVWDQWO\ FKHFN DQG OHYHO
WKH S+ RI WKH ZDWHU, GXH WR WKH SODQW DEVRUELQJ WKH QXWULHQW VROXWLRQV.

7KHUHIRUH E\ FUHDWLQJ D FRPSXWHU-FRQWUROOHG DXWRPDWHG GHYLFH WKDW WHVWV DQG DGMXVWV WKH S+ LQ
D K\GURSRQLF QXWULHQW VROXWLRQ, SHRSOH FDQ ZLHOG WKH EHQHILWV RI K\GURSRQLFDOO\ JURZQ FURSV
ZLWKRXW WKH GLIILFXOW\ RI SUHFLVLRQ DQG PDLQWHQDQFH. 7KH SURMHFW FRQVLVWV RI EXLOGLQJ D
K\GURSRQLF(D:C) V\VWHP, XVLQJ WZR SHULVWDOWLF SXPSV.   A S+ SUREH LV DGGHG WR FRQWLQXRXVO\
PHDVXUH WKH S+ RI WKH VROXWLRQ.  AQ AUGXLQR 812 ERDUG FRQQHFWHG WR DQ /2981 DXDO +-
BULGJH 0RWRU CRQWUROOHU ZDV XVHG WR SURJUDP WKH S+ SUREH WR UHDG WKH S+ RI WKH ZDWHU DQG
PDNH DGMXVWPHQWV E\ GLVWULEXWLQJ HLWKHU DONDOLQH RU DFLGLF VROXWLRQV WKURXJK RXU SHULVWDOWLF
SXPSV XQWLO WKH S+ SUREH UHDGV WKH VHW S+.

SWXdenW Name(V): =. :DWVRQ, .. :LQGXP, 9. :HLU

AbVWracW:

185
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: BLRGHJUDGDWLRQ RI 3RO\VW\UHQH E\ BDFWHULD FRXQG LQ 7KH *XW RI 7HQHEULR 0ROLWRU /DUYDH

3RO\VW\UHQH (36), FRPPRQO\ NQRZQ DV VW\URIRDP, LV D ORQJ-ODVWLQJ IRUP RI SODVWLF WKDW LV
UHVLVWDQW WR ELRGHJUDGDWLRQ. ,W LV HVWLPDWHG WR WDNH 500 \HDUV WR GHFRPSRVH. 0HDOZRUPV PD\
EH D SDUWLDO VROXWLRQ WR WKLV SUREOHP. ,I WKH JXW PLFURIORUD RI WKH PHDOZRUP ODUYDH WKDW IHHGV
RQO\ RQ SRO\VW\UHQH FDQ EH LVRODWHG ZLWKRXW D V\PELRWLF UHODWLRQVKLS, WKHQ LW FDQ EH XVHG WR
GHJUDGH SRO\VW\UHQH GLUHFWO\, DQG LQFUHDVH ELRGHJUDGDWLRQ. ,Q RXU H[SHULPHQW, WKUHH JURXSV RI
PHDOZRUPV ZHUH VWXGLHG.  *URXS A RI PHDOZRUPV IHG RQ D GLHW WKDW FRQVLVWHG RI SRWDWRHV,
FDUURWV, DQG RDWPHDO. *URXS B RI PHDOZRUPV IHG RQ D GLHW RI SRWDWRHV, FDUURWV, RDWPHDO DQG
SRO\VW\UHQH. *URXS C RQO\ IHG RQ SRO\VW\UHQH. :H PHDVXUHG WKH SRO\VW\UHQH EHIRUH
FRQVXPSWLRQ. AIWHU DERXW WZR ZHHNV RI HDWLQJ, JURXSV B DQG C VKRZHG D ORVV RI SRO\VW\UHQH
PDVV. FLYH PHDOZRUPV IURP HDFK JURXS ZHUH FKRVHQ DQG WKHLU PLGJXW ZDV H[WUDFWHG WR LVRODWH
WKH EDFWHULD UHVSRQVLEOH IRU SRO\VW\UHQH GHJUDGDWLRQ. 7KH EDFWHULD ZDV JURZQ LQ WXEHV EHIRUH
EHLQJ VWUHDNHG RQWR SODWHV. 2QFH JURZWK ZDV SURPLQHQW, FRORQLHV ZHUH WUDQVIHUUHG RQWR QHZ
SODWHV DQG JURZQ EHIRUH SRO\VW\UHQH EDOOV ZHUH GLUHFWO\ DSSOLHG RQWR WKH EDFWHULD. 7KH
PHDOZRUPV VXFFHVVIXOO\ FRQVXPHG DQG GLJHVWHG WKH SRO\VW\UHQH EXW WKH ELRGHJUDGDWLRQ RI
SRO\VW\UHQH ZDV QRW VXFFHVVIXO ZKHQ WKH VW\URIRDP EDOOV ZHUH DSSOLHG GLUHFWO\ WR WKH EDFWHULD.
,Q FRQFOXVLRQ, ZH GHWHUPLQHG WKDW D V\PELRWLF UHODWLRQVKLS LV QHHGHG EHWZHHQ WKH PHDOZRUP
DQG WKH EDFWHULD OLYLQJ LQ WKHLU JXW WR ELRGHJUDGH SRO\VW\UHQH. FXWXUH VWXGLHV DUH QHHGHG WR
LQYHVWLJDWH WKH UHODWLRQVKLS EHWZHHQ PHDOZRUPV DQG WKHLU JXW EDFWHULD.

SWXdenW Name(V): 6. 6PLWK, 7. 6LPPRQV

AbVWracW:

249
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: A CRPSDUDWLYH AQDO\VLV RI DHQLWULI\LQJ BLRUHDFWRUV DV DQ AEDWHPHQW RI +HLJKWHQHG
1LWURXV 2[LGH /HYHOV

7KH SXUSRVH RI WKLV SURMHFW ZDV WR FRQGXFW D FRPSDUDWLYH DQDO\VLV RI H[LVWLQJ QLWURXV R[LGH
PLWLJDWLRQ WHFKQLTXHV FXUUHQWO\ XVHG LQ DJULFXOWXUH, WKHQ XVH FROOHFWHG GDWD WR KHOS LQIRUP WKH
GHYHORSPHQW RI D QRYHO GHYLFH DLPHG DW WKH VDPH HQG.  ,Q WKH FRQGXFW RI WKLV H[SHULPHQW,
DLUWLJKW PLFURFRVPLF HQYLURQPHQWV HTXLSSHG ZLWK D KHDW VRXUFH, DXWRPDWHG ZDWHU LUULJDWLRQ,
DQG DOIDOID-EDVHG URRW V\VWHPV ZHUH FUHDWHG.  7KHVH HQYLURQPHQWV ZHUH DXJPHQWHG ZLWK D
QLWURJHQ-ULFK IHUWLOL]HU, JDVHRXV QLWURXV R[LGH, DQG VRPH ZHUH VXEMHFWHG WR PLWLJDWLRQ
WHFKQLTXHV.  DDWD ZDV FROOHFWHG RQ VXEVHTXHQW HQYLURQPHQWDO FKDQJHV VXFK DV WHPSHUDWXUH, S+
RI WKH ZDWHU UXQRII, DQG UHODWLYH QLWURJHQ FRQWHQW. DXULQJ DQDO\VLV RI WKHVH UHVXOWV, LW ZDV
FRQFOXGHG WKDW ERWK LQLWLDO PLWLJDWLRQ WHFKQLTXHV WHVWHG UHVXOWHG LQ HQYLURQPHQWV ZLWK
VLJQLILFDQWO\ OHVV QLWURXV R[LGH OHYHOV LQ FRPSDULVRQ WR FRQWURO HQYLURQPHQWV, DQG WKH
WHFKQLTXH RI VXSSOHPHQWLQJ OHYHOV RI GHQLWULI\LQJ EDFWHULD LQ WKH URRW V\VWHP ZDV PRVW
HIIHFWLYH.  7KLV GDWD WKHQ LQIRUPHG WKH VXEVHTXHQW FUHDWLRQ RI RXU QRYHO GHYLFH, ZKLFK DOVR
GHPRQVWUDWHG HIILFDF\ LQ UHGXFLQJ QLWURXV R[LGH HPLVVLRQV LQ HQYLURQPHQWV.

SWXdenW Name(V): W. Klein, J. Fels

AbVWracW:

167
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: +HDW VKRFNLQJ CDHQRUKDEGLWLV EOHJDQV ZLWK CRQJR 5HG D\H WR 6KRZ EXLOGXS RI 3ODTXH
OHDGLQJ WR AO]KHLPHU¶V

C. HOHJDQV DUH DEOH WR UHSOLFDWH AO]KHLPHU¶V DLVHDVH (AD) ZLWKLQ WKH QHXURORJLFDO V\VWHP,
ZKLFK PDNHV WKHP LGHDO DV D PRGHO VSHFLHV WR KXPDQV ZKHQ VWXG\LQJ AD. :KHQ KHDW
VKRFNHG, C. HOHJDQV VKRZ EHKDYLRU FRQVLVWHQW ZLWK AD.  5HVHDUFK VKRZV WKDW C. HOHJDQV FDQ
IRUP DP\ORLG EHWD SODTXHV ZKLFK VKRZ V\PSWRPV RI AO]KHLPHU¶V GLVHDVH. CRQJR 5HG G\H LV
DQ LQGLFDWRU WKDW KLJKOLJKWV WKH SODTXH LQ WKH C. HOHJDQV. :KHQ GRLQJ WKLV H[SHULPHQW, CRQJR
5HG G\H ZLOO EH DGGHG WR WKH C. HOHJDQV EHIRUH WKH KHDW VKRFNLQJ SURFHVV WR REVHUYH SODTXH
EXLOG XS. 7KH K\SRWKHVLV LV WKDW LI WKH KHDW VKRFN WHPSHUDWXUH LQFUHDVHV, WKHQ PRUH DP\ORLG
EHWD SODTXHV ZLOO IRUP EHFDXVH KHDW VKRFN FDXVHV AO]KHLPHU¶V GLVHDVH EHKDYLRU. 7R PHDVXUH
WKH SODTXHV, CRQJR 5HG G\H ZDV XVHG. :H KHDW VKRFNHG WKH C. HOHJDQV DW WKUHH GLIIHUHQW
WHPSHUDWXUHV WR LQGXFH AO]KHLPHU V\PSWRPV DQG G\HG WKHP WR VHH LI DQ\ SODTXH IRUPHG LQ WKH
ZRUPV. 2XU UHVXOWV VKRZHG GLYHUVH C. HOHJDQ UHDFWLRQV IURP WKH KHDW. :H IRXQG SODTXH
EXLOGXS LQ VRPH RI WKH WULDOV EXW QRW DOO RI WKHP. ,Q WKH IXWXUH, ZH ZRXOG OLNH WR ILQG RWKHU
SURWRFROV WR G\H RXU ZRUPV EHFDXVH ZH ZHUH QRW DEOH WR ILQG VSHFLILF CRQJR 5HG D\H
SURFHGXUHV IRU C. HOHJDQV.

SWXdenW Name(V): J. Martinez, J. Lavender

AbVWracW:

202
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: 3URGXFWLRQ DQG SXULILFDWLRQ RI 9LEULR ILVFKHUL: AQ HIIRUW WR FUHDWH D VHOI-VXVWDLQLQJ OLJKW
FXEH

7KH SXUSRVH RI RXU VWXG\ ZDV WR FUHDWH D VHOI VXIILFLHQW OLJKW FXEH, SRZHUHG E\ WKH
ELROXPLQHVFHQW FDSDELOLWLHV RI WKH EDFWHULD 9LEULR ILVFKHUL, WKDW ZRXOG EH DEOH WR SURGXFH OLJKW,
ZKHQ QHHGHG, ZLWKRXW DQ HOHFWULFDO FXUUHQW. ,QLWLDOO\, YDU\LQJ FRQFHQWUDWLRQV RI SKRWREDFWHULXP
EURWK ZHUH FUHDWHG DQG LQRFXODWHG.  6DPSOHV ZHUH DHUDWHG DQG LQFXEDWHG DW YDULRXV
WHPSHUDWXUHV IRU 24 KRXUV. 6XFFHVVIXO FXOWXUHV ZHUH WUDQVIHUUHG LQWR FXYHWWHV DQG IOXRUHVFHQFH
PHDVXUHG XVLQJ D 9HUQLHU 6SHFWURYLV 3OXV 6SHFWURPHWHU.  ,W ZDV FRQFOXGHG WKDW .66J RI
GHK\GUDWHG PHGLXP, FRPELQHG ZLWK 10POV RI GLVWLOOHG ZDWHU, NHSW DW 25℃ DQG DHUDWHG
FRQWLQXRXVO\, SURGXFHG WKH LGHDO JURZWK FRQGLWLRQV WKDW RSWLPL]HG IOXRUHVFHQFH RI 9. ILVFKHUL.
7KLV GDWD ZDV XVHG WR GHVLJQ D SURWRW\SH LQ ZKLFK WKH RSWLPL]HG JURZLQJ FRQGLWLRQV,
FRPELQHG ZLWK WKH SXVK DQG SXOO RI PDJQHWV WR LQFUHDVH DHUDWLRQ DQG FXOWXUH JURZWK, ZHUH
XVHG WR SURGXFH WKH OLJKW FXEH.

SWXdenW Name(V): 7. :LOOLDPV, 7. DDQIRUWK

AbVWracW:

138
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: 3DOLQJHQHVLV 3URMHFW

CXUUHQW IXQHUDU\ SUDFWLFHV DUH XQVXVWDLQDEOH GXH WR WKH XVDJH RI KDUPIXO FKHPLFDOV VXFK DV
IRUPDOGHK\GH, QRQUHQHZDEOH UHVRXUFHV OLNH FRQFUHWH, FDUERQ HPLVVLRQV DQG H[FHVV ODQG SORWV
WKDW DUH XQXVDEOH IRU ZLOGOLIH. ,Q DGGLWLRQ WR WKH LPSDFW LW KDV RQ RXU HFRV\VWHP, EXULDO DQG
FUHPDWLRQ SURFHVVHV WHQG WR EH LPSHUVRQDO. 7R FRPEDW WKLV, ZH GHVLJQHG D IXQHUDO KRPH WKDW'V
UHPRYHV WKH QHHG IRU FKHPLFDOV OLNH IRUPDOGHK\GH, LV QHW ]HUR EHFDXVH RI LWV XVH RI VRODU
SDQHOV DQG UHGXFHG FDUERQ HPLVVLRQV, GRHV QRW QHHG WR XVH FRQFUHWH, DQG FRQQHFWV WKRVH ZKR
DUH JULHYLQJ LQ D PRUH QDWXUDO ZD\. :H GHVLJQHG DQG FUHDWHG D PRGHO WKDW VKRZV ZKDW WKH
OD\RXW RI WKH EXLOGLQJ ZRXOG EH. 2XU EXLOGLQJ FRQWDLQV DQ DONDOLQH K\GURO\VLV URRP, UHFHSWLRQ
URRP/ FRPSRVW SRGV, PHPRULDO JDUGHQ, D ELRVZDOH, DQG D JUHHQKRXVH. :H GHVLJQHG WKH
H[WHULRU ZLWK VXVWDLQDEOH PDWHULDOV VXFK DV KHPSFUHWH DQG VWUDZ LQVXODWLRQ. :H DOVR LQFOXGH
QDWLYH SODQWV WR DWWUDFW QDWLYH SROOLQDWRUV. 7KLV SURMHFW LV D SURWRW\SH WKDW FDQ EH PRGLILHG WR ILW
GLIIHUHQW EXLOGLQJ VLWHV IRU WKH VDNH RI DFFHVVLELOLW\. :LWK WKLV SURMHFW ZH KRSH WR VSUHDG
DZDUHQHVV DERXW XQVXVWDLQDEOH IXQHUDU\ SUDFWLFHV.

SWXdenW Name(V): A. 5DPRV, B. 9DOGLYLD, .. =D\DV

AbVWracW:

182
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: DHYHORSPHQW RI DQ AXWRQRPRXV :DWFK26 ASSOLFDWLRQ WKDW XVHV +59 DQG 9LEUDWLRQDO
3XOVHV WR 5HGXFH 6WUHVV

6WUHVV LV D UHDFWLRQ WKDW FDQ QHJDWLYHO\ DIIHFW SHRSOH, DQG LW KDV D VWURQJ FRUUHODWLRQ WR +5
(KHDUW UDWH) DQG +59 (KHDUW UDWH YDULDELOLW\), D PHDVXUH RI WKH YDULDWLRQ LQ WLPH EHWZHHQ HDFK
KHDUWEHDW. 5HVHDUFK GHPRQVWUDWHV WKDW KHDUWEHDW-OLNH YLEUDWLRQDO SXOVHV FDQ UHGXFH VWUHVV DQG
LQFUHDVH +59. 7KH VDPH KDSWLF WHFKQRORJ\ LPSOHPHQWHG LQ FRPPHUFLDO VROXWLRQV LV DOVR
IRXQG LQ PDQ\ SRSXODU DQG DFFHVVLEOH VPDUWZDWFKHV. 7KLV SURMHFW GHYHORSHG D :DWFK26
DSSOLFDWLRQ IRU WKH ASSOH :DWFK WKDW DXWRQRPRXVO\ HPLWV YLEUDWLRQDO SXOVHV DW D IUHTXHQF\
EDVHG RQ WKH XVHU¶V FXUUHQW +5 DQG UHVWLQJ +5. 7KH DSSOLFDWLRQ ZDV FRGHG LQ WKH ;FRGH ,DE
LQ WKH 6ZLIW SURJUDPPLQJ ODQJXDJH, DQG WKH IURQWHQG 8, GHVLJQ ZDV FUHDWHG LQ 6ZLIW
6WRU\ERDUGV. 7KH DSSOLFDWLRQ SURYLGHV D XVHU-IULHQGO\ GHVLJQ WKDW LQWXLWLYHO\ DOORZV D XVHU WR
HDVLO\ VWDUW, VWRS, DQG YLHZ WKHLU VHVVLRQ GDWD. 7R WHVW WKH DSSOLFDWLRQ, SDUWLFLSDQWV ZHUH VSOLW
LQWR 2 JURXSV: RQH JURXS ZRXOG UHFHLYH WKH SXOVHV ZKLOH WKH RWKHU JURXS ZRXOG QRW. ,Q WKH
VWXG\, SDUWLFLSDQWV FRPSOHWHG D 50 TXHVWLRQ AOJHEUD 1 PDWK WHVW LQ D 10 PLQXWH WLPH SHULRG DQG
WRRN D TXHVWLRQQDLUH UHIOHFWLQJ WKHLU VWUHVV OHYHOV EHIRUH DQG DIWHU WKH WDVN. 5HVXOWV IRXQG WKDW
WKH JURXS ZLWK WKH SXOVHV VFRUHG KLJKHU RQ WKH WDVN ZKLOH UHSRUWLQJ ORZHU OHYHOV RI VWUHVV. 7KH
JURXS ZLWK WKH SXOVHV DOVR KDG DQ LQFUHDVLQJ WUHQG LQ +59 DQG D ORZHU WUHQG LQ +5 FRPSDUHG
WR WKH JURXS ZLWKRXW WKH SXOVHV. 7KH IXUWKHU ZLGHVSUHDG DFFHVVLELOLW\ RI WKLV WHFKQRORJ\ ZLOO
KHOS SHRSOH IRFXV DQG UHGXFH WKHLU V\PSWRPV RI VWUHVV DQG DQ[LHW\.

SWXdenW Name(V): 6. 0XQLP, A. /LX

AbVWracW:

251
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: BDFWHULDO 6XUYLYDO BDVHG RQ 7HPSHUDWXUH: 7HVWLQJ E.CROL .12 ,QIHVWHG CKLFNHQ

     7KH SXUSRVH RI RXU H[SHULPHQW ZDV WR H[SORUH WKH VXUYLYDO RI E.CROL LQ GLIIHUHQW
WHPSHUDWXUHV, UHIULJHUDWLRQ WLPHV, DQG ZLWK/ZLWKRXW FKLFNHQ. 2XU K\SRWKHVLV FHQWHUHG DURXQG
WKH LGHD WKDW EDFWHULD-ILOOHG FKLFNHQ¶V VWHULOLW\ ZRXOG GHFUHDVH ZLWK LQFUHDVHG WHPSHUDWXUH.

     7R WHVW WKLV, ZH SXW E.CROL RQWR SLHFHV RI FKLFNHQ. :H WKHQ FRRNHG WKH FKLFNHQ DW YDU\LQJ
WHPSHUDWXUHV, SXWWLQJ VRPH LQ WKH UHIULJHUDWRU IRU D ZHHN DQG SODWLQJ WKH RWKHUV WKHQ,
LQFXEDWLQJ WKH UHVW LQ /B VROXWLRQ, DQG WDNLQJ GDWD IURP HDFK DW YDU\LQJ LQWHUYDOV. :H UHSHDWHG
WKH H[SHULPHQW ZLWKRXW FKLFNHQ (WKH SUHYLRXV FKLFNHQ PD\ KDYH EHHQ FRQWDPLQDWHG). 7R
GHWHUPLQH LI WKH FKLFNHQ ZDV RULJLQDOO\ FRQWDPLQDWHG, ZH UHSHDWHG WKH H[SHULPHQW, ZLWKRXW
DGGLQJ E.CROL, DQG XVLQJ 3C5.

0XOWLSOH FRQFOXVLRQV ZHUH IRXQG DW WKH HQG. :KHQ ORRNLQJ DW RXU UHIULJHUDWLRQ PHWKRGV, ZH
FRQFOXGHG WKDW UHIULJHUDWLQJ OHIWRYHUV LVQ¶W GHSHQGDEOH, DV RXU GDWD YDULHG (GLIIHUHQFHV RI XS WR
1440 FIX/P/). B\ FRPSDULQJ WKH UHVXOWV RI RXU QRQ-FKLFNHQ DQG FKLFNHQ, ZH GLVFRYHUHG WKDW LI
WKH E.CROL ZDV E\ LWVHOI, LW¶V PRUH OLNHO\ WR GLH WKDQ LI LW ZHUH ZLWK FKLFNHQ. FLQDOO\, ZKHQ ZH
VXUYH\HG WKH RULJLQDO FKLFNHQ¶V VWHULOLW\, DQG DQRWKHU SDFNDJHG FKLFNHQ¶V VWHULOLW\, ZH IRXQG
WKDW WKH FKLFNHQ ZH EX\ YDULHV ± ZH FDQ¶W DOZD\V FRXQW RQ LW KDYLQJ EDFWHULD RU QRW± RXU ILUVW
WULDO GLG, EXW WKH VHFRQG GLG QRW (HYHQ ZKHQ WHVWHG ZLWK 3C5). AV H[SHFWHG, ZH IRXQG WKDW DV
the temperature increases, the number of Cfu/mL decreases. We found that in between 57°C
and 60°C the E.Coli is killed.

SWXdenW Name(V): 0. /\QFK, 0. DDKOHQ

AbVWracW:

248
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: 8VLQJ DLIIHUHQW CRPSRXQGV 7R 5HGXFH +\GURSKRELFLW\ ,Q 6RLO AIWHU A FRUHVW FLUH

:KHQ D IRUHVW ILUH EXUQV WKURXJK DQ HFRV\VWHP PDQ\ SURSHUWLHV RI VRLO DUH DIIHFWHG; WKH
ELJJHVW FKDQJH LQ VRLO LV DQ HQKDQFHPHQW RI K\GURSKRELFLW\. +\GURSKRELFLW\ GRHV QRW DOORZ
WKH VRLO WR DEVRUE ZDWHU, PDNLQJ LW GLIILFXOW IRU SODQWV WR JURZ LQ WKHVH DUHDV. 2XU K\SRWKHVLV LV
WKDW LI ZH LQWURGXFH QHZ FRPSRXQGV WR WKH EXUQHG VRLO, WKHQ LW VKRXOG LQFUHDVH WKH JHUPLQDWLRQ
UDWH GXH WR WKH SURSHUWLHV RI WKH FRPSRXQGV GHFUHDVLQJ WKH VRLO¶V K\GURSKRELFLW\. ,Q RUGHU WR
GHFUHDVH WKH K\GURSKRELF SURSHUWLHV, RXU FRPSRXQGV ZHUH LQWURGXFHG WR WKH EXUQHG VRLO LQ WZR
GLIIHUHQW ZD\V. 2QH VHW RI IRXU SODQWHUV ZLOO KDYH WKH FRPSRXQGV PL[HG LQWR WKH VRLO ZKLOH WKH
VHFRQG VHW RI IRXU SODQWHUV ZLOO KDYH WKH FRPSRXQGV PL[HG LQWR WKH ZDWHU.  7KH FRPSRXQGV ZH
ZLOO EH XVLQJ DUH \XFFD URRW H[WUDFW, VHD NHOS H[WUDFW, EHQWRQLWH FOD\ SRZGHU, DQG GH[WURVH. :H
SODQWHG JUDVV VHHG, IHUQV, UHG FORYHU, DQG WLDUHOOD FRUGLIROLD DQG WKHLU JURZWK ZDV PHDVXUHG
RYHU WLPH. :KLOH PRQLWRULQJ WKH SODQWV DQG WKHLU JURZWK WKH VRLO ZLWK EHQWRQLWH FOD\ KDG WKH
IDVWHVW JURZWK.  7KH EHQWRQLWH FOD\ SURSHUWLHV FRPEDWWHG WKH ZD[\ OD\HU RQ WKH VRLO WR DOORZ
HQRXJK ZDWHU WR JHW WR RXU SODQWV. AIWHU WKHVH VWXGLHV, ZH ZRXOG UHFRPPHQG EHQWRQLWH FOD\
SRZGHU WR EH SODFHG RQ WKH VRLO LQ DUHDV VKRUWO\ DIWHU D IRUHVW ILUH WDNHV SODFH. 7KLV VLPSOH
DFWLRQ ZLOO LQFUHDVH WKH JHUPLQDWLRQ UDWHV RI YDULRXV SODQWV LQ WKH DUHD DQG UHVWRUH WKH
HFRV\VWHP.

SWXdenW Name(V): J. Lambert, H. Ruddock

AbVWracW:

234
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):

[
[

[
[

<HV 1R
<HV 1R

<HV 1R

<HV 1R
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TiWle: Exploring New Potentials of Deep Brain Stimulation on Chronic Pain Management

Deep brain stimulation, or DBS, is a treatment method known for being coupled with diseases
that affect motor function. One or more electrodes are surgically implanted into the brain in
the treatment of DBS. These electrodes will receive stimulation from a pulse generator at the
collarbone, similar to a pacemaker. These electrical signals will trigger neural responses in the
brain and mitigate the symptoms of diseases.

However, the purpose of this project was to explore other potential uses of DBS. Already,
there has been some research conducted on the services of DBS in treating pain. This project
aims to take that a step further and delve theoretically into the possibilities of implanting these
electrodes for DBS into different areas of the brain.

The development of this project can be separated into two phases. In phase one of the project,
research was conducted to better understand the potential outcomes of research expanding the
uses of DBS. In phase two of the project, possible enhancements to DBS were considered.
Most notably, changing the locations for where the electrodes are placed could be critical to
broadening the uses for this DBS. For instance, placing these electrodes in the parietal lobe of
the brain may also provide pain management by blocking pain in particular locations without
affecting other parts of the body. In this way, patients would receive the pain relief and still
maintain motor function in other areas with no pain, rather than dealing with side effects of
prescribed painkillers such as opioids.

SWXdenW Name(V): N. Bolineni, J. Guo, Y. Shirai

AbVWUacW:

250
WoUd CoXnW

1. As a part of this research project, the student directly handled, manipulated, or interacted with (check
all that apply):
                                   human subjects                  potentially hazardous biological agents
                                   vertebrate animals             controlled substances

2. Student independently performed all procedures as outlined in this abstract.
3. This project was conducted at a Registered Research Institution.
4. Is this project a continuation?
5. My display board includes photographs/visual depictions of humans (other than myself or my family):

x
x

x
x

Yes No
Yes No

Yes No

Yes No
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TiWle: 7KH /LTXLG BXON 9LVFRVLW\ EIIHFW RQ WKH D\QDPLFV RI D 6LQJOH CDYLWDWLRQ BXEEOH

6RQROXPLQHVFHQFH UHVXOWV LQ OLJKW HPLVVLRQ JHQHUDWHG E\ LPSORGLQJ EXEEOHV GXH WR VRXQG
ZDYHV. ,Q WKLV SKHQRPHQRQ, D VPDOO JDV EXEEOH WKDW LV DFRXVWLFDOO\ VXVSHQGHG LV SHULRGLFDOO\
GULYHQ LQ ZDWHU, XVLQJ XOWUDVRQLF IUHTXHQFLHV, UHVXOWLQJ LQ EXEEOH FROODSVH. B\ VWDUWLQJ ZLWK
PLOOLPHWHU-VL]HG FDYLWDWLRQ LQ D 100P/ URXQG ERWWRP IODVN, VRQROXPLQHVFHQFH LV GHSHQGHQW RQ
KLJK XOWUDVRQLF DPSOLWXGHV DQG KLJK YLVFRVLWLHV WR LPSORGH WKH EXEEOH. DXULQJ DQ LPSORVLRQ,
H[WUHPH WHPSHUDWXUHV DUH JHQHUDWHG. FXUWKHUPRUH, WKH SUHVVXUH LQVLGH D EXEEOH DQG WKH
PD[LPXP SUHVVXUH YDOXH LV H[WUHPHO\ DIIHFWHG. AW WKH HQG RI WKH LPSORVLRQ SURFHVV, DQG IRU D
VKRUW WLPH DIWHUZDUG, WKHUH DUH FRQGLWLRQV RI H[WUHPH HQHUJ\-LQIXVHG FDYLW\ FROODSVH. +LJK
GHQVLWLHV DQG WHPSHUDWXUHV DFKLHYH OLJKW HPLVVLRQ. AV D UHVXOW RI WKHVH IDFWRUV,
VRQROXPLQHVFHQFH LV RQH RI WKH FXUUHQW PHWKRGV XVHG IRU HVWLPDWLQJ WKH H[WUHPH WHPSHUDWXUHV
JHQHUDWHG LQ WKH EXEEOHV GXULQJ WKH LPSORVLRQ. 1RW RQO\ LV WKLV H[SHULPHQW HGXFDWLRQDOO\
EHQHILFLDO DV LW VKRZV UHDO SK\VLFV SKHQRPHQD, EXW DOVR KDV LQGXVWULDO DQG PHGLFDO DSSOLFDWLRQV
ZKLFK DUH EHLQJ VWXGLHG DQG WHVWHG WRGD\.

SWXdenW Name(V): 7. =RJKRO, D. .KDWLE

AbVWracW:

165
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):
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[
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TiWle: 7KH EIIHFW RI E06 3HUVRQHO AJH RQ 3DWLHQW CDUH 6DWLVIDFWLRQ

,W LV UDUH WKDW WKH OLYHV RI D WRZQ'V UHVLGHQWV DUH LQ WKH KDQGV RI PHUH WHHQDJHUV. DDULHQ
EPHUJHQF\ 0HGLFDO 6HUYLFHV - 3RVW 53 LV D VWXGHQW-UXQ DQG RSHUDWHG YROXQWHHU DPEXODQFH
SURJUDP WKDW VHUYHV WKH WRZQ RI DDULHQ, CRQQHFWLFXW. 7KH IRFXV RI WKLV SURMHFW LV WR GHWHUPLQH
LI WKHUH LV D VLJQLILFDQW GLIIHUHQFH LQ SDWLHQW FDUH VDWLVIDFWLRQ EDVHG VROHO\ RQ WKH DJH RI WKH
E06 SHUVRQQHO. 7KLV VXUYH\-EDVHG UHVHDUFK SURMHFW DVVHVVHV SDWLHQW FDUH VDWLVIDFWLRQ, RU WKH
HPRWLRQDO UHDFWLRQ RI WKH SDWLHQWV, LQ UHVSRQVH WR WKH FDUH WKH\ UHFHLYHG. 7KH VXUYH\V ZHUH VHQW
WR SDWLHQWV WKDW KDG UHFHLYHG FDUH IURP 3RVW 53 ZLWK VWXGHQW YROXQWHHUV RU ZLWK DGXOW
FDUHJLYHUV. 7KH SURFHVV RI VHOHFWLQJ SDWLHQWV IRU WKLV VWXG\ ZDV GHWHUPLQHG E\ DJH UHVWULFWLRQV
DQG HPHUJHQF\ VHYHULW\. 7KH VXUYH\ FRQVLVWV RI WHQ TXHVWLRQV ZLWK DQVZHUV UDQJLQJ IURP SRRU
WR H[FHOOHQW WKDW DVVHVV KRZ VDWLVILHG WKH SDWLHQW ZDV ZLWK WKH FDUH WKH\ UHFHLYHG RQ WKH
DPEXODQFH. BDVHG RQ WKH UHVSRQVHV, VWDWLVWLFDO WHVWV (A129A DQG W-WHVW) ZHUH XVHG WR VHH LI
WKHUH ZDV D VLJQLILFDQW GLIIHUHQFH LQ SDWLHQW EHKDYLRUDO UHVSRQVH EHWZHHQ FDOOV ZLWK DQ DGXOW
SDUDPHGLF DQG FDOOV ZLWK RQO\ \RXWK E07V. ,W ZDV K\SRWKHVL]HG WKDW WKHUH ZLOO EH QR
VLJQLILFDQW GLIIHUHQFH EHWZHHQ WKH DJH RI WKH E06 SHUVRQQHO. 7KH GDWD WUHQG VXSSRUWV WKH
K\SRWKHVLV DQG WKH LGHD WKDW KLJK-VFKRRO E07V DUH DEOH WR SURYLGH DQ HTXDOO\ KLJK OHYHO RI
SDWLHQW VDWLVIDFWLRQ DV DGXOW E06 SHUVRQQHO.

SWXdenW Name(V): .. EDVWHUEURRN, 0. 5H\QROGV, 1. 1/A

AbVWracW:

234
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):
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[
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TiWle: EIIHFW RI /HVVRQ DHOLYHU\ 0HGLD RQ 6WXGHQW /HDUQLQJ 2XWFRPH DQG ,QIRUPDWLRQ 5HWHQWLRQ

7KH UHFHQW C29,D-19 SDQGHPLF KDV FDXVHG PDQ\ VWXGHQWV DQG WHDFKHUV WR H[SHULHQFH
OHDUQLQJ LQ D YLUWXDO HQYLURQPHQW. 3UHYLRXV VWXGLHV VWXG\LQJ WKH GLIIHUHQFH EHWZHHQ FODVVURRP
DQG YLUWXDO OHDUQLQJ KDYH JHQHUDOO\ VXSSRUWHG WKDW XVDJH RI HOHFWURQLFV LQ D OHDUQLQJ
HQYLURQPHQW GHFUHDVHG WKH RYHUDOO SHUIRUPDQFH RI WKH VWXGHQWV/SDUWLFLSDQWV LQYROYHG. 7KH JRDO
RI WKLV H[SHULPHQW ZDV WR GHWHUPLQH LI WKH QDWXUH RI WKH OHDUQLQJ LWVHOI FDXVHG WKH GLVFUHSDQF\
EHWZHHQ WKH DIIHFWHG VWXGHQWV' SHUIRUPDQFH FRPSDULQJ EHIRUH DQG GXULQJ WKH SDQGHPLF. 7KH
K\SRWKHVLV ZDV WKDW WKH HIIHFWLYHQHVV RI OHDUQLQJ WKURXJK SXUHO\ HOHFWURQLF PHGLD ZRXOG EH
OHVV RU HTXDO WR WKDW RI OHDUQLQJ WKURXJK QRQ-HOHFWURQLF PHGLD. :H DWWHPSWHG WR UHFUXLW PDQ\
VWXGHQWV, DQG HOHYHQ VWXGHQWV FKRVH WR SDUWLFLSDWH DQG WKH JURXSV ZHUH VSOLW UDQGRPO\. 2QH RI
WKH WZR JURXSV, WKH HOHFWURQLF OHDUQLQJ JURXS, YLHZHG D VOLGHVKRZ WKURXJK LQGLYLGXDO GHYLFHV
(WKURXJK 3HDUGHFN) DQG SOD\HG D .DKRRW, ZKHUHDV QRQ-HOHFWURQLF JURXSV XVHG PHGLXPV VXFK
DV WKH EODFNERDUG DQG SDSHU KDQGRXWV. ,Q VHSDUDWH VHWWLQJV, WKH VDPH OHVVRQ PDWHULDO ZDV
WDXJKW WR WKH WZR JURXSV. 7KH RQO\ FKDQJH ZDV WKH GHOLYHU\ PHGLXP. :H IRXQG WKH DYHUDJH
VFRUH RI WKH HOHFWURQLF JURXS WR EH 8.2/12.0, DQG WKH QRQ HOHFWURQLF JURXS WR EH 8.0/12.0,
VKRZLQJ D GLIIHUHQFH RI 0.2. BHFDXVH WKLV GLVFUHSDQF\ LV VR VPDOO LQ D VPDOOHU VDPSOH JURXS,
WKH GDWD ZDV IRXQG WR EH FORVH HQRXJK WR GHWHUPLQH ERWK PHWKRGV DV HTXDO. ,W ZDV FRQFOXGHG
WKDW OHDUQLQJ PHGLXP (RU DW OHDVW HOHFWURQLF YV QRQ-HOHFWURQLF GHOLYHU\ PHGLD) PDGH QR
GLIIHUHQFH LQ VWXGHQWV¶ SHUIRUPDQFH.

SWXdenW Name(V): <. .KDQ, +. 6KL

AbVWracW:

245
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):
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TiWle: DHWHUPLQLQJ CDUERQ DLR[LGH /HYHOV LQ CODVVURRP 6HWWLQJV

5HVHDUFK VKRZV D KLJKHU FRQFHQWUDWLRQ RI C22 DIIHFWV KXPDQ FRQFHQWUDWLRQ DQG
PHPRUL]DWLRQ. ,Q WKLV H[SHULPHQW, ZH WHVW WKH K\SRWKHVLV WKDW FODVVURRP RFFXSDQF\ KDV DQ
DSSUHFLDEOH HIIHFW RQ C22 OHYHOV. 5RRP A KDV 15 SHRSOH DQG ORZ YHQWLODWLRQ. 5RRP B KDV 15
SHRSOH DQG KLJK YHQWLODWLRQ. 5RRP C KDV 10 SHRSOH DQG KLJK YHQWLODWLRQ. A 9HUQLHU C22 SUREH
ZDV XVHG WR PHDVXUH WKH FKDQJH RI C22 OHYHO GXULQJ 40 PLQXWHV VHVVLRQV DQG JHQHUDWH JUDSKV
RI WKH FKDQJH LQ C22 OHYHO WKURXJKRXW WKH VHVVLRQV. 7KH JUDSKV RI URRPV B DQG C ZHUH
DQDO\]HG WR GHWHUPLQH WKH HIIHFW RI GLIIHUHQW FODVVURRP RFFXSDQF\ RQ C22 OHYHOV. 7KH JUDSKV
RI URRPV A DQG B ZHUH DQDO\]HG WR WHVW WKH LQIOXHQFH RI DLU FLUFXODWLRQ RQ C22 OHYHOV. ,Q WKH
ILUVW H[SHULPHQW, AQ DSSUHFLDEOH LQFUHDVH LQ C22 OHYHO ZDV REVHUYHG (+882 SSP) LQ URRP B,
EXW WKH C22 OHYHO UHPDLQHG UHODWLYHO\ VLPLODU (-67 SSP) LQ URRP C. ,Q WKH VHFRQG H[SHULPHQW,
WKURXJKRXW WKH GD\, WKH C22 OHYHO LQ URRP A LQFUHDVHG IURP 1822 SSP WR 4535 SSP;
KRZHYHU, WKH C22 OHYHO LQ URRP B LQFUHDVHG IURP 1265SSP WR 1346 SSP. 7R FRQFOXGH, ZLWK
WKH VDPH YHQWLODWLRQ, WKH FKDQJH RI C22 OHYHO LQ WKH KLJK RFFXSDQF\ FODVVURRP LV PRUH
VLJQLILFDQW WKDQ WKH FKDQJH RI C22 OHYHO LQ WKH ORZ RFFXSDQF\ FODVVURRP. :LWK WKH VDPH
RFFXSDQF\, C22 DFFXPXODWHV HQRUPRXVO\ PRUH LQ WKH ORZ YHQWLODWLRQ FODVVURRP WKDQ LQ WKH
KLJK YHQWLODWLRQ FODVVURRP. ,Q IXWXUH VWXGLHV, D VLPSOH FRJQLWLYH WHVW ZLOO EH XVHG WR DVVHVV
VWXGHQW PHQWDO DFXLW\.

SWXdenW Name(V): <. =KXR, +. =HQJ

AbVWracW:

247
Word CoXnW

1. AV D SDUW RI WKLV UHVHDUFK SURMHFW, WKH VWXGHQW GLUHFWO\ KDQGOHG, PDQLSXODWHG, RU LQWHUDFWHG ZLWK (FKHFN
DOO WKDW DSSO\):
                                   KXPDQ VXEMHFWV                  SRWHQWLDOO\ KD]DUGRXV ELRORJLFDO DJHQWV
                                   YHUWHEUDWH DQLPDOV             FRQWUROOHG VXEVWDQFHV

2. 6WXGHQW LQGHSHQGHQWO\ SHUIRUPHG DOO SURFHGXUHV DV RXWOLQHG LQ WKLV DEVWUDFW.
3. 7KLV SURMHFW ZDV FRQGXFWHG DW D 5HJLVWHUHG 5HVHDUFK ,QVWLWXWLRQ.
4. ,V WKLV SURMHFW D FRQWLQXDWLRQ?
5. 0\ GLVSOD\ ERDUG LQFOXGHV SKRWRJUDSKV/YLVXDO GHSLFWLRQV RI KXPDQV (RWKHU WKDQ P\VHOI RU P\ IDPLO\):
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