BIO Web of Conference$07, 03007 (2024) https://doi.org/10.1051/bioconf/202410703007
YRC-2024

( FR®J LFDCDQG VDQMY VDIHW RI Z DWMUVXSSO
VRXUFHV RI WH . \ W\ ] 5 HSXEQF

TDKPXKEP HG. KD XNCP HARIK. DUPRY 10 W90\ NJ\ DYG0 DAND
TDWKP XNCEP HRYD. DIP RYD

.\ U\ ] 6VBIM7HKQFDCS QYHWW @P HSOWMU, 501 DNRY 94MKNAN . \ U\ | 5 HBXEQF

$ EVMDFW 7 KLY DB DEGHRAY \WH IMKH R HYLUREP HQBOMVOI HIV DY
ZHDD/ \WH TXODW R GIONQ) Z DAL DG Z DAMZ DMU\WHDR HQV7 KH
SREBP R \XSSOLQ) FBDQZ DMJDQGVHZ DJHR \HABP HON DG AW/
R WH. \U\] 5HBXECE LV MG $ QMURSRIHIE SRDMRQ R QDMUDD
ZDMY ,@DGXDMZ DXMZ DMWDA HONQGXQDIN CARY FRIGMRQR

\HZ DJH WHDR HOASDIQN 7KLY WBM R O DL LQ \WH Z DAMUAKSSD DG
\DQUIMRQM WP R WH. \ U\ ] 5 HEXEQF BT \WHGHYHBSP HONDQG
P SBPHQBMRQ R Q7  DOYDRHG WKQRRILHY |RU \WH \WDA HOVR

DMIDODYG Z DM ZDMY $OR \WH UAXOVR \KLY DWF®! DUH O HG DV
\WH UHDYDQAH R \ALHQWVIE UAHDUK 1Q WH WHDIW HOWVR - (DMUIODQG
ZDWZDM 1Q WH . \U\] 5HXECF &UDIRQ DQG GYHBSP HOVR

LQERYDAYH \WKGRBILH/ ROWP j DIRQ R SXP SV DG SXP Sl XQW LQ
REUW\DHHHJ\  Z DAMMFDA HQNZ DXMZ DAUDQG FRIBARUGIIIIH
Z DAMDR HQMFUDIROR FRHSZ DMUXVHW \KP V/

. HZRGV HYLLRP HIED 60HN ZDMJ UARXURY  Z DA \RXURHY/
\HZ HIVH Z DAUSURMARY] RH ECRMIDCFRQIP LCDIRQ

,QWURGXFWLRQ

,Q \WH PREHD ZR@G \WH WHBYDIFH R HYLLRGP HQED\VOHIV KDV RRQ) BHHD WARIQ] HG DG
CRARYHD UAHDIUKHG DG \WH HYLLRGP HQADVDVKEMAAR \OHHIV KDVEHRP HSURP LAHWGH\R LW
Z IGASHDG G WDEDIRY 6RVMQ) WHVHRXUW SUREGP VKHAHBOMDMLE\BNR DO 6\VBM
7KH\GHALLE (DMUIDODQG FIP DIF |HDMBVR . \U\JWBD )L DVZ HIDDV LOFRAHYHG
HRGRP LF DRIV BG\R \WH HP HJHJPH DQG LGRUDH R HOMURGP HQBCSUREBP V , QWHDWDY
DOVFHV\R IRPHJ DG RHDAMY PIQQ) DQG PHNMUJLED HOMSUIMY  XQDYRIEG
GP RIUSKIF FKDQIHY DIHQRAG H SURHGLQDRLGRHDHIQWHQ® BHUR FDHV/R GVDH/DG

YIRDIRQ/R WH JHH SRROR - SHRSBI DARADMG Z 1\ UDADIRY 0 D) HMUREP HOBCEUREBP V
DUHUHDMG\R SROVMRQR . \ U\ ] WIDVZ DMJARXUAHY/

\BWKP XNKCP IH3# P OOX
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)LJ 0 DBR \WKH. \U\] 5HBXEQF

$AKRIK PRIWR . \ U\ ] WBRV Z DA UARXURHY DUH DAVHWHS DV FODQ 1Q \WH WG
\WHH KDV BHHD D GHMIRIDARQ 1Q Z DMJTX0IW GH \R D \KRMIIH RUP DOXGAMRQ R H LMY
GICDIH DG Z DMJ AMUEXNRD W PV Z KIFK XGWP DAMD 0 HAW \WH HOYURP HQBOVD HIV R
WHMWBM 7KYVWHGP D LOMMI\ LQ®Z Z DMJSHIRG/ DG HHY \ HOUWH GH LAMZ LaDEHI HWV
P RIHDQGP RH

ODWHULQONWKRGV

$ WIQIFDQVSOWR WH FRIBRRG Z DMJ LQ \WH WBXETE LV GZ KHQ \BNGQ) Z DA | URP
XQEHIURXQG \RXUAHY DG WIQSRMWY IMIKURXIK \WH Z DMUVKSSO GHEZRIN 7 KH UHDRQ | RUWH
QI QY LQWH XQDIN CRRY \WRKQFDOFRAMRQ R \WH Z DAUGMMBEXIRQ W WP V Z HIUDQG
WOUR \KH HIXSP HQV 7 KH H MY GHEZRUW DQG | CAOMY DG HIXSP HAR Z DMUJ\KSSD
X WP VOUH DADQH WHP HD BZ GMHD$ QGPRHWID R \KMHP GHHG XU HABHFRQIKANRD
DQG UH HTXLSP HQW7 KHFRQHTXHIAHR \MLVLY

6LIQULFDQAGRAY R FODD Z DMJGAUQ) W WDQSRIBIRQ\R FROKP HY R \KH
\RECZ DMIQENH > @

" HMIRDNR) R GUNQ) ZDMJ TXODW WH CSSHODGAH R RABUINY R LG HANRXY
QAVFDH/

,QDFFRUEDCFH Z LW \WH \DMILE JRDOWH. \ U\ ] 5 HEXEQF KDVDERSAMGWH' UCNGQ) : DMJ
SRIUP DFREQ) R Z KIFK DDHAMBP HIV\KRXT EH SIRVIGHS Z W FBDQ GIANGQ) Z DMUE\
7 KHREMAYHV/R \WHGHYHBSP HOAR \KHZ DAUP DI HP HOWRP SB] LGFOGH> @

JXODOMG SRIMRQ R GUNQ) ZDMJ R WBEAG TXODW \R \WH SROXOIRQ DG
GHYHBSP HYWR Z DMNKSSD W \KP V

LP SURQY WHHILAHRA R JURXQZ DAMUXH  UHAQ) DQGSUHYHIMY QHIDMYHLP SCRW
RQZ DMJERAHY

FUDIRQDQGGHYHBSP HR LQQRYDIYHWAKQRBILHY RWP L] DIRQR SXP SVDGSP S
XQW 1Q REHU\\R \DH HHJ\  Z DA \WDA HQV Z DXMZ DMJ DQG FRIPRARUGIQIH Z DMJ
WDF HOVFUDIRQR FRHGZ DMUXH VWP V> @

([CPIQQ) WBMNAFY DQG LQRIWSKIRY Z HVHH\KDAZ H GH DB RIW R ZDAMJGUQ

WIQSRUBNRD  \WHH DUH GFDOGRIHY DG GINY GH \R \WH | LRAKDAKH HIMH Z DMU\KSSO
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GHERN 1Q %N LV 1Q SRRU FRIGURY DG KXIH LOHXR HON DH BTG [RJ WH
UFRQIIKANROR \KHHQHE RNV

,QREHR \RYH\WHH SUREGP V IWY GHHADY R FOOU® XQEHWBOG DG RIBZ D\GHALLE
YHU LHGCRANRQ SO

LY QGRHADY R FKOQIH WH HWEEQKHG WEQEB/ DG QRPV |, P SBP HOAHHI\ HILEHQW
DQG UARXUFH\DYLQ) HIXLSP HQADAKH BI IMDMYH GYHD Z KIFK Z LEUHEFH RSHIDMY FRW DY
Z HODVKDYHD®&Y MHR FBI ) LIXUA
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)L : DAMIQENHDGXHE BIIRQ/R WH. \ U\] 5HSXEQF WR\DQGP

,QPRWR \WHFRXQN \KH YDX\P DNVRUW R \P DIDUYHY LQ WH YOI SOWDUH SULRFDED
XQMMED! IRJ GINQ) SXSRH/ 0 RIWR \WWH \PDDWZQ/ R \KH BBXETE R QRAVKDH
FHQADT) H3 \FZ DIH K WPV DQG\VHZ DI HWHDR HYSDON ) LOWDNRQI URP [ LHTBY/GAUQ) LLILIDIRQ
GH R \WH GWROMRY R | HWI HY DQG SHWALGHY XQRJDQ] HG QVRKDUHY/ [P DIUFXGMUDD
ICAQMY Z DXM ZDMJIURP 1LIHBY DUH WH P DQWRUAHVR SRDMRQR JURXQEZ DMJDQG RSHD

Z DMJERAHY >

@

$Q LFUDH 1Q \WH YROPH R SRI\BQV QVAKDUIHG LOR \WH HMURGP HQVXQDIN CRRY
VRDIH SIRHAMQ GVSRIDR  LQBAMMODDQG KRAVHKRTES Z DM GZ  DIUFXUMIIDSRGFRIRY
FXOMUH GG \R GFODSRDWRY R RSHY UAHYRLY DG JURXQEZ DAUR  WH WHBXEQF \KRZ Q 1Q

) LIXUH
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)L 7KHP DQLQEAFRYRDOIRMY LQ) Z DX DMJAVRDJIH P LARQP

,QWH WBXEQF D/DZKRB RMWR  Z DXMZ DMJWDA HOASTIQN R PHW

\DQMIY WXL HOW R RASHIRP \WWHUI XGANRY/ DADD &KRSRQ$ U \HZ DIH
WD NSOV ELREI LFDCY. DXRZ DMMHDA HARQCHREON GRA/QRZ RIN

)

AR, DMUSXUILEDNRQR \WH&KRSRQ $ \BZ DXMZ DMMH-DF HYBDQN

YARBILFDOWDA HOMRQ ELR LMY GRV QRAZ RIN DMKH P XQFLSDDZ DXAZ DMJ\W-DR HOV
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YU DMBARQERZ (R HRBILFDO LGMMHDR HONCHONALQ- DDO$ EDGHW

0 RHWDRKDD R WP DWRZ Qv DG UHI LROPOAHOMY CR (RAKDYHRHQADT HSZ DUz DMUGVSRBO
Y MR V DG Z DMJWHDR HOASDQNV 1RUH P SBi R WHSRSXOMIRQR . DD YdO0W CEHRXW

R \KH SRSXOIRQ R -0D0$ BEDG DG RY R WHSRSXONWRQ Q1 DY Q ,Q UP RM
P RQEQ Y@IH/ WWH SRSXOMIRQ X\VH/ Z DMJIRUGIONQ) QUHA® TWRP UYHY (RANRZ LQY
ERAVWHGIUWHHR SRDWRQ

SHVXOWYV

" DVRQWHARKDUHR FRQMP LCDMGZ DWW DMULQRNXUCRHZ DMUBRAHY DH\KRZ QLOVUE®!

% WML P LAROPAEF P HMY

. \U\] 5 HBXEQF

YDMQUIIRY

- DIO$ EDGUHILRY
MAN. XOHIRQ
7DDV IR
&KXLBIIRQ
YAKNHN

$ QQOW PICIRQP R YDURXVH I OHQN DUHGYHWE R WH\KUDFHZ DAMUERAH/
R WH UBEIF R ZKFK PIIR) P R ZDWM DM XQGHJRY ER®RILFDD
SK\ IFR F<KHP LEDORU P HAKDQFDOWHDF HQWV: - WKRXAWSXUL LEDIRQ P LIRQ \RQ/ O
AVKDUHG IQR RSH) WWHYRLY DG ZDMFRUA/ SUVHU P R @IQHRA® SRODWMG
Z DAMZ DM 7 KHFRQAMAR KOUP | XOMKEWERHV QWP 1V WD WP HY KLI KHAKDQ\WHHABEQKHG
WIQEG/ 2 EHYDIRY/R \WH5 HXEQFDQ 60QMIY  DQG( SIG-P IRBILFDCBVIMRY 6( 6 \KRZ H
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WDN R ZDAMJ P SBV QR QRAVP HVEDRMIREILFDOMBQESY DG R R HW
S MFR F<HP LFDOWBEDSY > @

7KHHQY R RUDQF SRINEQN RODQG SHARDKP SIRSAW SKHRY DG RKHUKDP [X0
\KEWNFH LQR Z DMJ ERAHY 1V DARADMS Z W LCHIIAHQVFBDRQ) R XUEDQ P XQASD
Z DXMZ DM Z DAMZ DAUIURP P HDADQG G HOMBUMAY | RRGLQBAMN - GDMHUDQG DI UFXAMUDD
SIRAURY DQGP RRUMBQSRWMSUIMAY

$ RMU@QHJICARUR \WH HOMURP HODOVIWDARD L \KDAKHIH DU | RO RQ\KH
WIMRY R . \U\]WED ZKIFK KRAHRYH)  PLAIRQP \RQVR \K] LF DQG UDARTANYH Z DM
6LGFHP RWWR WHP DIHERDAMGIQRWEZ. FRHY/DQGLQ! GRESMIQY WHHLYDSRMEDV R WHU
GUMIKAIRY ZKIFK SRHV D WUHDMR \WH HOYMUR(P HOV: W \KH UHFHQMLQMOQVI LFDIRQ R
P DQP DCH FDBWIRSKIE SKHIRP HD @QBAGHY P XGAGY HRURY SIRFHAHY/ \KH \KUDAR
FRQIP [CDNRQR \XUOFHDQGJWRXQZ DM\ \WHP VIGRBDIQ) PDQ WPH/> @

$ QU IFDQWVORRUKD/AKDY DQHI DIYHLP SCRARQWHTXOIW R Z DAUUHARXUAHYLV AR GHIHG
HARQRP LF DR LQ Z DMJSURARIRQ | R/ DG WISV R \KUDFH Z DMUERAH/ DV/Z HDDY WH
XQDIMDARY FRIGMROR WH] RHVR \DQMIY SIRMANRQR JURKQEZ DAUGHSRIW

7KHIGAGHFHR ARG XQEU  \ HOW R DIH LQWH @WYMD\ HOW KDV P RXQAMG \R
FDH/RAR SHRS®! 7KHP DQFXH/R GDNZ HHUASILDRY GVFDH/IQZ QM) D/Z HD
DV CPXAM LQMXMDO QDAY 1Q \KPPHJ WH FDAH R ZKIFK @HY 1Q SRRU\DQUBIRY DG
FRQOP (DM RSHD Z DMU \RXURHY 7KH \DQUIY  FROGWRD KDV GHAMIRDMS \FKRRY \KDV
SUMRAO XVHG \ROW Z WK IOMKQ) LOR WH WZ HUMMAP  OGHOV SHU \RUGWKDYH
VZIKHG \R \RIOW ZIWW FASRRY WGV SH)  \RIGW GH W \WHORN R SHIRID
K\ JIHH HSHADD | RUIHP DBIVVGQWV

7OEG \KRZV \WH GHMIRDIY KHDGK WDNRO) R \WH SROXOMRY XMQ) \KH H TP SBI R
L DQAP RV IV \KH GYHY R LQ DOAP RIEGW DQG P RUNIW WDAHYHDVIQGFDRYR WH
KHDON R UMG-QVR WHUHILRQ
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7KHQ® BHUR SDIP HAF DG
REVIMME \WEARQY XQW

,QUHAHQAY HOWY \WH P DQLQAFDRYR U UAMRQ UHIAG \R FOP DMAKDQIHKDYHDOR EHIXQ
\R DSSHIU $ VD URKOWKHIH LY DO LGRBDH LQ\WWH @AN R GICNQ) Z DAL WH GRAKANRQ R \WH
HARW WP DG DQLGRUHDHEWUHDAR SXEQF KHDOK

SO ERW R WHSRSXOWNRQKDYSUREGP VZ W CFFHAR FODQGUN Q) Z DM 7KH
KUKHWWOYHD R ECRMIREILFDD FRQEP LCDINRD R BB Z DMJLQ \WH UBBXETE IV REHYHS 1O
-DD0% EG &KX MIN. X0 UILRYY D/Z HDDVIQWHRMA/R 2 \K

DQG. DUNRO ,Q\WH &KXL UHILRQ \WH KLIKHWABYHOR  EDARUIDORRQEP LADIRQ
R \IB Z DMLY REVHYHG LQWH \HABP HOVR $ @P XGQN . FPION AVURW
DOGWHAWR 7R\P R Z \W DQDYHIJHR IQWHUBETF> @

7KHUAXWR DWG B \WHS$ JHR TRUGRP P XQW' HYHESP HOADQGS , QrHIR HAQ WH
\U\] 5HXEIF $5,6 FRGAMEIQ  \KRZ HSWDARRD R WHUKUDOSRSXODMRQKDY
CFFHW R GUONQ) Z DMJ MGAHRXWR UIDHNBP HQV VLA H/GR QRAKDYH\KI | LELHQWY
CFAHW \R FHOADD HG GUQNQY ZDMAKSSD 1Q  YIAHY Z DAUSISHIGH/ Z HHEXOBH R

Q VIOWH/ EHRH Q  VEWHAKHHOHQRZ DMUISISHIGH/

) XOFRYHIDHR WH SROXOMRQ B\ \WWHZ DAMXSSD W AP LVCRAGRID LOIAMKNHN
KUK PRH WD 2 Q&KL ,\WKN. XO 700V WIRY GZ 2 |Q-DDOSEDG 2\K \WH
GZ HW: LQYDMD LOX | LFHWXP BHUR Z DMUSISHYZ DVQRMGLOQ2 \K DG 1 DY QUAHILRY

7KHMQ) 1V \KDAKH DTXU HJLQ UDIKRAMH MG GRZ Q LQWH P IGBBIR \WH OWARHQMY LV
\LJQULFDQ® Z RO RWDQG LQ P RIYLADY HY/IVKDY| DEPRIQR GMFEIU$ FFHWAR FBDQGUN.Q
ZDMJLY WIQUIFDQ® QP LMG ZKIFK LVZ K \WH QP BHUR GVFDHY [P RY \WH SRXONRQLY
LRHDUQ)

2 GHR \WH P RWADEX\WM \WU-DIVVR \RH HOYLURGP HAY KRAHKRTS Z DM , VWKRX@S EHQRMG KD
\WHFBDQQ R \RIG KRAHKRTS Z DM LQ @UIH AMAY/ YAMKNHN DQG2 WK GRAVQRAP HANDQVEY
DQG HOMURGP HOBDUHNXLUHP HOV WHH LV QR \WAKGRB)\ | RUWHULQGAMBOGVSRID 7 KXV
PIARQP R Z DMLY PXUHM® WRUHS DAKH YAMKN-N @QELAD Z WK D GRLIQFCSIAW R
PIAORQP  ZKIFK FUDAVDUM R FRQEP LADIRQR JURXQEZ DMJIHHAQ) WHAW R JAMKNHN
>@

,QUFHQAY HOLY P RWFDAH/R GMVHDHY UHIWG \R GUQNGQ) Z DMUTXDIW KDYHEHHQU-ERWG
LQUADCOWDVR \WWH. \ U\] 5 HSXEQF HSHADD [QWHERAKHQUILRQ/R \WHFRXQN  %DM-D
2\K -DD0$ EDGUHILRYY DOGWH\RAKHDSOWR W N. XCWHILRY 7RQ -HN2JX $N6XX

7 KH DHIH W-SXETFQLCAGHIHR [QHARY/R \WH JHHIOIQMAMDOIURKS WP D/ DAD
FROIMA® KUK GYHD BT LQ \RPH \ HIY | URP S WRA\DQG SROXDIRD \R

7KH KUKHWWCRGHFH Z DV BWIIMMIG LQ YDMD UIIRY  SHRSBISHU  WRADEG
SROXOMRY DG - DD FG H AHHEQ) WH LQAFDRUR \WHFRXQN Dv/DZ KRBIE
WP HY

7 KHP RIH YX@HIEG P HQVR \VRAHI DUH AKIGBH) WH HEH® DG \WHHTH® DQGMEN
SHRSO! (YHY \HUXS\WR  \WRADQGADAY/R LOMXNIOQ HANRQDUAR | LADTD U IMMHGLQWWH
UBEIF R ZKKPRHWID R WHFDH/DHRI@IOXQEU \ HOWR DIH 7KHP RVUDW
DM WDQJH/ 1R W KO XU  \HWR DIH 7KH KUIKHP RUIW WDM LV
REHYHG LQ \WH UILRQV R \WH \RAKH.D BILRY 2\K -DDI0$ EDG %DM Z KIFK CFFRXQAVRU

R DOGDRVIQWHUEEIF> @

$PRY \WH QDAY DA \R WH TXDIW R GUIONGQ) Z DMLY WSKRG | HHJ RABHINY R
Z KIFK KDYH BHHQ RAPXULQY) 1RUD QP BHJR \ HIW LO WHAW R 0 DIOX 6XX DG \WH 1 RRNHD
AR - DD0$ EDGUHILRY 7KVLYP QD GHWRLQK | LAHNFFHM RO HGIQNGQ Z DM @

7KHIGAGHIFHR 1Q HARXV VDAY LQ\WWHSRIXDINRY

70EG  , QMAMDOQHAIRY/ FDHY/
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$ @WH DERYHP HQIRGHG |CRRY Z HH GVPAWHS DWKH ' HEDWHOAR © DMU6GXSSO DG
6OQVDIRY LH WBHQ) WH HXYURGP HRBDLQMMW R DIWSH/R DRIV LV D KUHDAR \WH
HOMURPP HOED\OHIV R WH . \U\] S5HXEIE $VWWKH IPH WP H PXUHQ® \WH FRW R
HOMURQP HOBCBLRMANRQ R RV FHHG R*' 3

21 FRAUH DAWH SBWHOAMEIH ZKHQ\WH. \ U\] 5HSXETF LV H SHIHAQ) RIMAY/ 1O \KH
HREFP\ DQG SR HMURP HOEOHN PD EHOGWR DFRFFHD BXWZ HP X HP BHU
WDADAN R DIWRNRQ \R \WHP BDG/\R D GHRUDH LQ WH TXDDW R KXP DQ KIEABADQG SRHY
WDV R WH KHDOWN DQG VOH GYHRSP HOVR \KH . \U\] SRXOMRY XOP DMY WLV \KH
HOMUREP HOBOVIHIV R \KH\BMLOWKHI XMUH

&RQFOXVLRQV
7 KHH SUREBP V' RAIGHS LQ \WH DWFBI LQWH | LHTB R Z DMU HIHJ\ - DQG BARXUFHFRQHYDIRD
DHQZ DR DORHUWHZ RES 7KLY SUREGP 1V QR GW UHBYDQAQ\WWHFRXQMHVR \KHERXAX
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&DFADXY WK D/ * HRJID $THEOINQ DG $ WP HAD GH W WH VP LW R (DXIBODG
FIP DIF FRAWRY/ OG WUINOQ  $ @UH QP BUR P RQMQ WYHY D5 XQEHIUWRXQG Z DMJ
UHHYH/ $VIQ. \ U\ TMED \WWH FRXQMHY R \WH 6 RN & DDAV DHVROLQ) WH SUREBP VR
SRYIAQ) FEDD GUONQ) Z DiJ DG HYURP HQRDVOHY R Z DMJUARXUA DAKH G NVDNYH
GVHD

SHIHUHQFHV

* (. UDQL-0 1EPBEAL61 2dLDUB& K *\[PIL 4 XOQNMYHP DIIHP HYWR
JURXQEZ DMIARXUAHVIQUHILRDODTXU HY XQEHUXEFHMEIQN $ UHARSHRIYHRSWP (] DIRQ
DSSURCFK * URXQZ DMUIRUGXWBETE®Y HYHBSP HOV

7. .DIPRY 0 7 .DIPRD1 %O\ .\]\ - ODM®ERD $ $ $EG NIONRY
$Q@TOMV R *LR(QZDMJSHR([H—VLQW \U\] 5HXEQF -RAUUIDR ( QAURP HOED
0 DQIHP HQADQG 7RXUNP L K

KWBY ZZ 7 \FRSXVFRP wma;&\&m XUHG Vv RWIO WX

7. .DIPRY1 %DJO\ N]\ =, 2\PRRY 0 7 . DUPRYD ,P SIRMHG\XUDFHZ DAU
WHDA HOAMMKGREI\ LQWWH. \ U\ ] 5HBXEQE < K[ hj gbd_ ( QMLRIP HBCDQG& ROMKANRY
( QLGHIQ) 5 HIDW DQGWKH) XWMUH &RQHHIPHSURAHHAQIV 6SUQIHEKTP K

(6 OLN<D_(RYD 2% . FQ.)(M)MRYD$QZ®WR ZDMDHJW"Q/\PHM'LRD

FKGUGH 0 RFRZ ( FRQERP [F-RUIOL R 3

$SM 6DV 6KXWSSM 6 . RH . RH6XQD &KBUGH5 HP RYDO URP
. DXMZ DMJE\ %ARRBINRZ W \WH3OQWARP DN 8 QYHYDD RXUDOR ( QVILRGP HBD
5 HHDUAK DQG 7HKQRBI\ 0 RAZ ( FRFPIE-RAMIOL R
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