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P HP EHUKIS , KDYH EHHQIQROHG
Z W WIVRU DQ] DARQMGFH , ZDVD
JUIDGXDOM WMGHQNVDQG IWFRQADXHV
WREHRHR P\ | DYRUM YHQHVIRU
WFKQEDOFR®ERDWRQ DQG
LQSILDWRQ

) [QWKIQ) WWXFKHV DUH EHQ)
| LCDO HG | RURXUDQXDAFRQ HIHGEH
WH URQMUDFH: RINKRS
DQG 6\ P SRXP DWKH & DVP DUDQ
SHVRWOQ6DQ' IHIR 0 RQED

— HEA\VGD
3ODVH YMWRXUZ HEMW DWW

VUDFHVRJ VR YIHZ \WH UHFHQ®

UHBDVHG FRQ HHGFH SIRIWDP DQG
UHJ VMU RUWH HYHQWV
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7KH HQAB 6,99 9RD\G DQG
FRQ HHQFH SOQQQ) FRP P IWWYH BRN

HAQWRQR WH 6 XUDFHV |RZ DIG VR VHHQ HYHIRCHIQ

SHYRQWR HE RIN GMVFXW\XUDFH
VFIHFH DQG J DADQ] H HHDWRQKISV
ERVE HHQLQGXWN DQG DFDGHP IF

SDWZHY IQMIHMG [QWH | HOVR
ELRP DWAD® DQG P HAFDAGHYEHV
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* OXFRPDIPSDFW P I@RQSHRS®! J BEDD®
DQG IW SUHYDBIGFH IV H SHAMG VR GRYXE®I [QWH
QH W& R GHFDGHVGXH VR D FROAMEQ® DI HQ)
SRSXOMRQ ( BYDWRQR! [QADRFXDUSUHAUA
23 GHWR IQDGHTXOWM GDIQDIH R DTXHRXY
KXPRU $+ VU DUEHG DVWH SUP DIV DQG RQD
P RGLLDE®! UMNI DPVRUIRUWH P RUWWFRP P RQ
IRP R JOXFRPD SUP DY RSHQDQ G
JOXFRPD 32$*  7UDEHFXOUP HVKZ RIN 70

D \SHFIDO HG | LGMUQ) WAXH GFDWG [QWH
DQMURUFKDP EHUR WH H H WDWSURVGHV
UMMWBGEH VR $+ GUDICDI H LVWH P DIRU
GHMPICDQAR 2 3 8S\R R $+ HIW
WURXIK WH 70 DQG 6FK®P P >VFDQDO
FROFWHD FDMIG WH FROHURDIRWEZ
SDWZD\  +RZHHUMMAHVR 70 FHOEHKDYIRU
DQG IWH DPWRBI Q$+ RANBZ IV FKDEIQ 1
GXHVRWH FRP SB[ (DWUH R \WH WAXH

0 RUHRYHU WH WDQUOMRQR! 11QAQIVIURP
WDGWRDOMAXH FXGMUH 78  NGHVR IQYYR
HMURQP HOAY OW HO IGFROMMQN

DQP DOKXP DQGRGRUH HVDUWH H SHOYH R
REVIAQ DQG FXP EHYRP H\R Z RUNZ W DQG WH
70 YDUHVDP RQJ \SHFLHVP DNQJ UVHDUFK
PR FKD®IQIIQ)  7KXV WHUH IV DQXGP HW
QGHHGR D SK\MRBJIEDCP [P IE R KXP DQ70
WDWP SURYHVWH FDSDEIOVR 70 FHOWYGEHV
DQG SURMGHV SRWE®I GXI GHYHBSP HQWV
SOMRPV

O

7R DFKIHYH WY Z H KDYH HQJ LGHHUHG ELRP DWUDO
P RGHYXMQ) FRDIHQ &2 DG
JOFRDP ICRIOFDQY * $* V &2 DQG* $* V
Z HIH VHBIPWG DVEX@IQ) EGFNYEDVHG RQWHU
DEXQEDQFH DQG RBVIQWH 70 H WDFHO@U
PDAf 6FDIIRGVZ HH | DEUFDMG E\ XQD[ ID®
IUH 1Q) P RGHG \OUIHY DWDURXY WP SHIDMUHV
& RUOXNG1 GHSHQEQ RQWHGAMUHG
SRUHGEP HMRQ ) UH] 1QJ DWFYR FRQGMRQY
& OXNG1  UXOMGIQWFDIIRGVZ W
\P DIIUSRBVDVFRP SDHG R IBH IQ) DV~ &
"H " ) XUHP R * $* V K\ DOURQE DFIG
+$ FKRQBIRWD\XIDW &6 RUD FRP ELCDWRQ
R ERW Z HIH DGGHG LQWH \OUIHV\R IGFBD\VH
WH FRP SB[ IW R WH \FDI | RGVI RUD EHWHU
PIPIER \WHWDEHFXOUP HWKZ RIN 2 GFH
| DEUEDMG SURSHWAV\XFK DV UAMQARQR
* $* \/ FHOBUROHIDWRQDQG H SUAWRQR
H WDFHB@UP DA, SURMQ/Z HH TXDQNIHG
6FDI I RGVFROMIQQ) QRQ DO GHG OU H SRV
1$  XSSRUMG KL KHWBURD HIDWRQ DQG
H SUAWRQR )1 JHHE\ K70 FHWIRUXS \R
ZHHV/R FXGMUH ) XUWHIP RUH RXUBHVXOV
GHP RQMDWG D | EEIRGHAWD | LEWDUP HVKZ RN
Z KIEK Z DVP RUH GHQHO SDFNHG Z KHQ
WH SRUAVZ HIH DO GHG DQG HYHQP RIH\R Z KHQ

WH Z H DO QHG DQG \P DAQM] H Z KHQ
FRP SDUHG VR WH RWHUDUFKIMPMUAY * H #

FROMXHG RQSDIH
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$ 6FDQUQ) HBPARQP LER] UDSKVR WH IRXUASHVR \FDIIRGV 6FDIIRGVZ HH 1 R HOIQQRQ
DO GHG DQG DO GHG FRQLUXIMRQ/DW — , &

RU, ,& 5HGDWRZ VIQEFDM WH GUHPWRQR WH SRUH DO QP HQA6FDG! EDWUHSUVHQN P
IRUMH I O\K IR HQWDIIROVDQG " P IRUWH, |, & IR HQWFDIIRGV

% &RQRFDCP [EWR] DSKVR FRA HQRQD VFDIIRGVDIWUZ HN R FXGMUBH ) IERGHPAWD UHG

DQGQFBL EGH $)) DOGHGIOKIWHQ &2 FROUHQR® 1$)) RODUGHGIOWK IR HQ

SHOFXGMBVIQL$S  WFDIIRGVZ HIH | XUHU ( A SURVIGHV AKPMUDCIQM] UM VR VAKHY
WGEHG VR XQGHWEIQE WH LRBVR! * $* VIQ DJ DIQMWDURXVIRP VR VADIQRYHUD

RP DIDQG GH DPHWD\RH GH  IQBXFHG @HWP H DQG WXVIVIQMI IDCSDWR P DQ
FRIGMRY/ ' H VD X QNHWE J OFRFRW-RG (&0 V / DP IQQVDUH SIRMQ/R WH
WDWSURGXFHVIDAR] HQE K\ SHWQURQLQ EDVHP HQAP HP EUDGH WDWQ GHQFH FHD
SDWHQIVDQG LV FRP P RQD XVHG LQFHD) EHKDYIRUE\ P HADWY) FRP P XQFDWMRQ
FXGMUHV\R LQEXFH J OXFRP DVRXV SKHQRWSH EHE HHQFHO DQG WH H WDFHOOU

1070 FHY 7KURXJ KRAWMY \IXG HOWLRQP HQW

TXDQNEMYH BDONP H385 T3&5 DQG
FRQRFDCP IEIRFRS\ Z HB X\ HG \R WYG
WH J HGH DQG SIRMOQH SUAWIRQR HDVAD
OPIQQ DGO 03 XQEHURP DIDQGCH
LQGXFHG FXQMUH FRQGMRQY

@ FRQAMXXHG RQSDIH
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KRP HRUVMYE\ GHIWDAQ) YDURXV SIRMQ/
DQG J OFRSUIRMOQY 2 XUILQEQI VK J HWAINDW
FXOMUWH FROGWRQY 7& W\FDIIRGV DQG &6
+$ DI HAVWMH H SUAWMRQR! (/1 /$0 DQG
003 JHJVIQKHDE®M 70 FH ' H

2 YHDOFH'LQ ' FXGMUHVH SUHW

\LJ QLIEDQW KL KHUBMHO'R! (/1 DQG/$0
JHQHVDVFRP SDUHG \R FHIY IQP RGRD\ HUT&:
&6 XSBUXOWVKZ0 FH® H SUAWRQR (/1

JHHE\ SIRMAQ) DEFKRUQ) P REW\R WH

FHQ'Z KIEK DUH 1P SRUBQAIQIWH SUAMRQLO
YR +$ Z KIEK ©OFN/WH DQFKRUQ) J DOPVRH

P REW \WOXSUH) XOWG WH H SUHWRQR
HOWAD EXWCRVWR WH \DP H H \WWQADV & 6
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/$0 RQWH RWHUKDQG Z DVDI IHAMGE\ * $* V
1QD FRFHQADWRQ GHSHIEHQAP DQLHU Z WK
FHOIQ\FDI | RG FRQMIQQ) &6 RU+$

H SUAWIQ) \LJ QLLIEDQAD KL KHUDP RXQNR

/$0 FRP SDUHG \R WRH Z W KDO R HDFK 7KH
SUMVHEFHR * $* VIQWH FXOMUH

P [EURHQMLRGP HOAFDXVHV\LI QLIEDQNGFUDH
IQWHH SHWMRQR 003 P51$ WVOQHD
WDV EHKDYIRULY FRUHDWG MGFH 0 0 3V
KDYH EHHQ\KRZ Q\R EH W XOWG E\ \WAKH
IGKEMRYR 00 3V 7,0 3V DQG* $* V

Laminin

CO CS5 HACSHATC
n=4;* P =<0.05
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FXAMUGLQ ' FRAJHQ* $* WFDIIRGVIRU ZHHN/ ) RG FKDQIH Z DVCREP DO HG\R H SIHWMRQBYHYRQ
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K70 FHOIQGH QEXFHG FXGMUHVGVSO\ HG\RP H
LOMIVALY | IQEQIV $EMRXIK H SUHWHG 1QD
\P DEIUDP RXQAFRP SDUHG \R GRIP DOFRQEMRQY
GH OPIQQSIRMOQ/DUH DIJ UH DIMG DRXQG
WHQFOLIQGH IQFHGFXGMWV ' H  : H
REVHYHG WDWKH SUVHFH R * $* VFDXVAV
OP IQQSIRMOQ/\R EH ®FDQ HGDZ D\ 1URP \WH
QFBLIQR WH H WDFHB@UVSDFH DG \INH D
ILOP HQRXVMKDSH ' H $ PQ  7KH DFWRQR
GH RQK70 FH® OP I[QQSIRGFWRQIQ
FXEMUHV LY FROIMMQABH) DUBBMWR \FDI I RG
FRP SRVMRQDVI DUDVWH SIRMQP RBKRBI\ LV
FRFHOHG 7KHVH FKDQJ HVDUH SDID@IBG E\ D
KILWURP [ LOP HQRXVVR FOMMUHG J IDQXOU
RU DQ} DWRQR OP 1QQP RBFXBN BVHDBIG
IPPXRAWRFKHPIED® ' H $ CPUPN W
SOXME®! WOWGH [QEXPWRQ FDXVHV\WHH
SIRMOQ/\WR |RP FOMMY YD SIRMQ SIRMQ
LOMUDPARQYDJ J UHI WD) WHP DURXQG \WH
QFGXY UXEY LQGP IQVKHG OP IAQSIRMOY/
LQWH EDVHP HQAP HP EUDCH Z KIEK P D\ BDG\R
LQFUHDVHG \IXVFHSWELDN VR W FDXMQ)
GDP DI H VR WH FHTY ) XUWMHUMMGIHV DUA

GHFHVDY R | X® XQGHWWBQG WH P HFKDQWP R
OP IQQFOMMUIQ DQG IWH | HAWRQFHOEHKDYIRU

1QUHDWRQWR J DXFRP DRXV SKHZRWSH

2 XUP RGHAVH FMQY DQG DIMIDRWYH R

SR HMRDY' IQHDW WRIHR GXJ GHYHBSP HQV
DIDIQMB2 $*  7TKHVH HDMO UHSURGKFLE®! A MMP V
FDQEH HP SR HG 1Q QXP HRXVMMAHVR WH
WDEH-XOUP HWKZ RINFHOEHKDYIRUDQG DIG 1Q
AXJ GHYHBSP HOMH IRWZ KB AWM \WH QUHAW

DQG [QAUHPWFRAR DQP DOKMGHV

&)

) RUH DP S®I RXUK70 P RGHOFDQEH GHS® HG
WRVXG H SUWRQDQG SK\ MRBJ [EFDOMIRYHU
R WH70 (&0 IQUHDMRQR QP HIRXVFUMFDO
SIRMOQV ) XUKHUP RUH WLV P RGHORSHQ/
FRXQ@BM SRMELMAV | RUXQGHWWEQEQ) WH
UHDWYHD XQNIRZ QK70 FHQEHKDYRUIQ

SK\ RBJ [EDADQG J OXFRP DVRXV \VEMWA

" HVE

) RG FKDQIHH SUHWRQGYHYR OP 1QQ
FXAMUHGRQ&2 * $* VFDIIRGVIRUZHN $ DG

ZHAN % IQWH DEVHQFH EGH  DQG SUAVHFH

WGGR @ & & &RYRFDAPDIHVR FHO
OGHQVWFDIIRGVDIWU Z HHWR FXGMUH IQWH
DEVHFH RS DQG SUMHFFH ERWRP R GH 7KH
FROWKFW Z HH WIAGHG | RUDP IQQ UHG ) DFWD
JWHQ DQGFHOQXFGL EGH DQGIPDIHGDW |
P DJ QLIEDWRQY 6FD®I EDYVWBSBAMHQN PP DQG
VI QLHVS
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KOP < & HADO* GEDCBUHYDBIFH R * OXFRP D DQG 3IRMFMRQVRL * OXFRP D %EHQ
WURXIK $ 6\ MP DWF 5HYIHZ DQG 0 HiD $(DOMY 2 SKKDE® RBJ\ -

-RKQRQ 0 : KDWFRQARY DTXHRXVKXP RXURWERZ WMMWRCHH' ([S (\H5HV -

&KHQ/ =KDR < DPS =KDQ + &RP SDUDWHS$WP\ R WH 7UDEHFXOUO HWKZ RIN WH 2 SWF
1HYH +HDG DQG WH ,QCHUSHWD 1Q5RGHOADQG 3UP DWW 0 RGHY8VHG IRU* OXFRP D
SHVHDUFK 9 IMRQ

2WRG 0 WQHUG6 0 3DQMKHYD 0 % DPS .BWEVO ' &RMIHQDQGFRMIHQ
FKRQEURMQ VXTDW DI HRGV Z W XQD] LD DA (HG SRUAHVIRUWH ELIRP 1P HWF WUWHH
AP HURCDOFXGMUH R WDEHFXOUP HWKZ RINFHY ARMFKCRO%RHQ) -

2\WPRIGO - .BWEVO ' DPS 3DQWKHYD 0 % +XP DQWDEHFXOUP HWKZ RINFHQEHKDYIRU
VIQGHFHG E\ FR®JHQWDI | RG SRUH DUFKIWIRMUH DQG J OFRVDP ICRI OFDQFRP SRMMRQ

NRMFKQROURHY -

2YHE\ ' 5 DPS &DWN$ ) $QPDCPRGHYR JOFRFRWFRIG IQGXFHGJOXFRPD ([S (\H
5HV -

$GNDW % 2\PRQG 0 - 3DQFKHD 0 % DPS .WEVO0 ' * OFRDPIQRIOFDQ/
QOHFFH ([ WDFHOOUO DA R +XP DQ7UDEHFXDU0 HVKZ RINE HIY & XGMUHG RQ
6FDI ROV $&6 %RP DMU B6FL ( QJ -

54} *yPH * 9RIHO6 0| @U6 3MOEDUR O 7 DPS +HPSHO8 * OFRWDP LRI OFDQV

IQOHFHHJ\PHDFWMWR 003 DQG003 703 FRPSE[ IRPDWRQ ,QLIKWDW
FHOOUDG P RBFXQUBYHOGFL 5HS
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0 RXUDG5DKL 3K' & RQXEBQAR KHP VA2 L DQR $QDOWFDCR.KHP MAY DQG

URFRP SDMEIOW R 0 HAFDO HYFHV

5D : KW 3K' &RQXWRQNR IFRBIMN7R IFRBJ\ DQG URFRP SDWEIOW R 0 HAFDO

GHYIEHV

SUFMR 6HYFHV //&

" CTUBDU

7KLY DUNFGI KL KO KWWH \KRIWD@' R \ROHQ/
H WDPWDQDOVYE\ DOSOWRPV DV

URXWHD SHURP HG E\ WH LG VR FRP SO
ZIW)' $ UHTXILHP HQNI RUFKHP LFDO
FKDUDPWMU DWRQR! P HAIFDOGHVEH

H WDPVBEGN 7KH DUNF®! SIRMGHV

UHFRP P HQEDWRQY | ROV DP @IQ) WH G,
GHMJ QWR BHEXFH JHHDWRQR TXHWWRDE®!
DQG LGFRP SDWE®! GDVD WDWZ DMV URXUFHV
DQG IGFUDVHVFRUWWS OR WHUH DU

UHFRP P HQEDVMRQY| RUSHURWP 1) \HBPWYH
DQDOVY\R LP SUIRYH GAWFWRQR SRMQADO
FRP SRXQGVR W[ [ERBJ IEDAFRGFHDZ KIEK

RWHZ M J R XQGHMAMG B\ J HHIDOFUHHQQ)
7KH UHFRP P HQEDWRQY DUH EDVHG RQ

| XQEDP HQBCSUWGFISGVR FKHP LY

SUHGRP IQDGFH R' DQDOWV\ROELOW [QWH

H WDPWRQ\ROHQMOQUAKP HQANVHBPWW DQG
UMHZ R UKV URP QXP HUIRXY DQDOWFDO
UHSRWV| RUGLLI HIHQAP HAIFDOGHYIEHV | URP
YDURXV OERDRUHV

*OLEPEVDUPO
1 XP HIRXV DUNFBN KDYH EHHQ SXEQKHG DERXW
FKHP LEDCFKDUDRWMU DWRQR! P HGIFDOGHVEH
\ROHQAH WDPW\R HQUXUH VDI H IQMQGHG X\H
IRBZIQ) 62 JXNCHEHY  1RHR WH
SXEQKHG DIWEBN GVPXWHG WH EHGH IWR
DQDOMYR DOROHAH WDFW E\ DQSOMRP V
URXWCHD BHTXHWMG E\ WH IQGX\VAY DVSDWR
FKHP LEDCFKDUDRWMU DARQR! P HAIFDOGHYEHV ,62
WM ~7KH H WDFW\KDQEH DQDOVHG
XMQ) VHQMYH DQG VHBPWYH P HWRGV R VFUHHQ
WH H WDFW I RUH WDRVBE®N DQG WH GHWIRWG
H WDFVBE®N DERYH WH DQDOWFDCHYDODWRQ
WUHKRG $(7 ™RZHHUWH)' $ GRAVGRW
DFFHSVWHBPWYH DQDOVY DQG UHT XU DQDOMY E\
DOSOWRPV DVIQAFDMG E\ WHIRGBZ Q) )’ $
DXGVWKEMWP HQV) ' $ GRHV QGRADFFHSVWHBPWYH
DQDOMY DG DAH WDRPW\KRXG EH DQDO] HGE\ DO
SOMRIP V ™KH BITXUHP HOQVE) )' $ | RUDQDOVMYR
DQH WDFW E\ DGSOWRIP V UHTXILHY DEGWRIDO
\DP S®! SUHSDUDMRQ DQG DQDOMY UVXEMY [QOFN
R GDVD FRURERIDARQ Z DWM R BARXUFHV DQG
KL KHUFRW Z KIEK R WIQ®DGV\R ICDFFXUDW
UKV XVHG | RUHYDODMRQR! W] [ERBJ IFDAMN
DWHWP HON

7KH TXHWRQLY Z KDWDUH WH EHCH IWR DQDOWYR
SROUH WDFWE\ * DV&KURP DVRIWDSK\ 0 DW/
6SHPWRP HAY * &0 6 DQG QROSROUH WDFWE
/ITXG & KURP DRI UDSK\ 0 DW\SHPWRP HW

1&06 Z KHQWH \HP L SROUVROHQA WDRW KDV
DOHDG. |LBIGDQ H WDPWRQ RUGHWIPWRQ.J DS E\
WH QUHRVDDOMYRQ* &0 6 DQG/ &0 6"
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( FOFBMB | FN IDBMS | BSBDUFS] BUPO

& KHP LEDCFKDUDPWAUL DARQLY J HHD®
SHURWP HG RQH WDFWR \P D@P RBFX®VIQD
\KMIE®! \ROHQNRT®Z 1) | RXUEDME FUMID

D 6ROHQAFRP SDWELDN Z WY \WH GHYIEH
FROXMKPWRQ P DIMUDY

E 6ROHQAH WDPWRQH I LEIHQR VR HQUKUH WH
KL KHWFRGFHOADARQ R DQDOWMY | RUGHWIPWRQ
DERYH WH $ CDOW-DQ YDODWRQ 7KUAKRTG $( 7
F 6 ROHQAIGHYEHWZ W WH H \WDFWG DDOWA
G ' HMP ICDWRQDQG W IFR®J IEDAMN
DWHWP HOAR SDUHOAH WDPVBE®! FRP SRXQGVR
UHSRUMG WDPWYH SURGXFW

0 RWAMG. GHMI QVHP SKDM} H \ROHQW
FRP SDWELON Z W \WWH GHYEH EXVMQG \R
RYHUBRN\ROHQAGHYZHW Z (W H WDPWG
DDOWY  $OR P RUWDERDRUIHYX\VH WUHH
QLI HHQMROHQN | RUH WDPARQIQ@H Z W) ' $
UHTXILHP HQAV VR HQUXUH H WDPWRQR DCDOWY DW
KL KHVAFRGEHQADWRQ D SUH HUHG DQDOWFDO
DSSURDFK | RUGHMPIRQR DQDOWYDWBZ. ®BIYHO
,QDCAMRY DODERIDVRUHY UHSRWWHDPWRQ
SIRGXFWR UDRWH H WDFVRE®N | RU

R LERBJ [EDAMNDWHWP HQWV

SHYILZ VR OERIDWRY CDVD \KRZ \WDWYDURXY
XG GHVJ Q/DQG DQDOWFDAHSRWIGFOGH D
GHVFUSWRQR DCDOMYE\ DASOMRP VDV
GHVFUEHG EHBZ

e *&06 )RUDQDOVR YROWBN 92 &V DG
\HP L YROWS! RU DQE FRP SRXQGV 62 9&V 1Q
QRQ SRDU HP L SROUDQG SRDUH WDFW

« 83/&8906 ) RUDDOMVR \HP L YROWBN
62 9&V DQG QRQ YROWSI RUDQEV 192 &V
FRP SRXQGVIQSRDU VHP L SRDUDQG GRQ
SROUH WDFW

e +6 * &0 6 R SROURGHNH WDFWIRU
DQDOMVR! 92 &V

e ,&3 06 ) RUDCDOMYR WDFH P RV DQG
HBP HQBAP SXUMAVIQ DTXHRXYVH WDFW

62 JXGHIHVDOR WEMA ~2 U DQE
H WDRVWEGN FDQEH TXDQAMYHD SOFHG IQR
WUHH FOWHVEDVHG RQWHUYRDWIW 92 &
692 & DQG192 & 7KH DIDOWFDOMPKQTXHVXVHG
R \FUHHQ | RUWHVH FOWHVR RU DQE

H WDFVEGN DUH GLLI HBHQMMRXI K RGH FKHP LIFDO
FDQR WQEH GAWPMG X\MQ) D YDUHW R
WFKQTXHV |RUH DP S®! J DVFKURP DVRJ UDSK\

Z W KHDOWSDFH\DP S@Y +6 * & VWSIED®
XVHG R DQDOH 92 &V JDVFKIRP DRIUDSK\ * &
IVWSLED@ XVHG VR DQDOVH 692 &VDQG/ & WV XVHG

R DQDOVH 192 &V™

FRQAMXXHG RQSDIH



" HPQFT BCE 5| SNII PGS | FN DBM$I B8BDUFS] BUPO R5

&YUBDBCMT PGC. FEDBMWAWDFT

FROMXHG | RP SDUH

7K WP HQAHP SKDM] HVWH XVH Rl VHBPWYH

DQG VHQMYH WFKQTXH | RUDQDOMYR HDFK FOW

R H WDFWDV\KRZ QJ UDSKIED® (Q) LI XUH

)LIXU DOR GAVFUEHVWH

\ROEIOV H WDRBEIOV R FRP SRXQBVEDVHG RQ
\ROHQASRDUW ) LIXH  \KRZ WH \VHBPWYH

LOWKP HQAYRUWH DQDOVYR \SHFLLLE \ROHQW

H WDFWRUFOWR FRP SRXQGV $QDOMVR

FRP SRXQGVEDUHO \ROE®! [QHWHUSRDURUGRQ

SRDUROHQNZ RXG BT XIUH P XWRG

FROFHQADMRQWR SUHVXP DE® EUQ) $( 7 DERYH WH

@ WR GWFWRQ

+RZ HYHU FRFHOADWRQR! FRP SG{ P DAL

H WDPW Z IWRX XUHUS XULEEDWRQLY GRAD
BHFRP P HQGHG DSSURDFK | RUDQDOMYR FRP S®f
H \ADFW

7KH QRQ SRDUFRP SRXQGV GHVFUEHG DV YROWBN
92 &V DQGVHP L YROMBNV 692 &V DU

SUHGRP ICDQW \ROE®! LQGRQ SRDUVROHQV DG
SDID® \ROEG! [QSRDUNRGHQN 7KV FOWR
FRP SRXQGV/IV\HBPWYHD DQDO] HG E\ QUHFW
IQWPNRQRQ* &0 6 DVGHWFUEHGIQ) UXW  DQG
WH 62 IXNGHIHV

'HVSF 6ROEIOV ([ WDRREIOWV R &RP SRXQGVDVD ) X(ZFWRQRI 6 RBIQABROUW

'HVF QIKP HQAHBFWW R $CDOMVRI 6 ROHQA( [ WDFW
FRQMXHG RQSDIH



" HPQFT BCE 51 SN PGS | FN DBM$I B8BDUFS] BUPO R5

&YUBDWBCMT PGC. FEDBMWAWDFT

FROMXHG | RP SDUH

7KH SRDUFRP SRXQGV GHVFUEHG DVQRQ YROWBN
192 &V DUH SWHERP LQDQ \ROE®! LQSRDU
\ROHQN DQG SDUD@® \ROE®! LQGRQ SRDU
\ROHQNV 7KVFOWR FRP SRXQBVH KIEWKLI K
SROUN GXH R WH SUMVHFFH R | XQPWRGDA) LRXSV
DQG RUHBPWRGH] DAWH DVRP VVIQWHUFKHP LFDO
IKPWUHV ([ DP SBVR SROUVRGHQA DUH Z DWU
\DEH DQG SKRVSKDW EXI 1 HU DVIQEFDWG [Q

62 7DEGI'  7KH DUH HDMO IRQ] HG
DQG \HBPWHO DQDO] HGE\ /&0 6 RSHIDWY 1Q
HEPWRSID\ [RQ] DWRQ (6, HWHUIQSRVMWIH RU
QHJ DWH P RGH

7KH \HP L SRDUFRP SRXQGV DU SUHGRP [QDQID

\ROE®! [Q\HP L SRDUNRGHQN DFWY) DVD EXITHU
] RGH EHVE HHQ SRDUDQG QRESROUNROHQN

6HP L SROUNROHQAH WDPWRQH | IEIHGR. BAKOVIQ
SUHGRP LQDQAH WDPWRQR! \HP L SRDU

FRP SRXQGVZ KIFK DUH SDMD@® \ROE®! LQ SROU

DQG QRQ SRODUMRGHQWV ([ DP SBVRI VHP L SRDU
\ROHQWV DUH GAVFUEHG Q62 7DE®!
QP HW\ OXOR] IGH DFHWRQWIB! P HWDCGRO
DFHVRH HWDQROWMDK\ GIR XUDQ Q SIRS\ O
DBRKRO 7KHVH VROHQN DUH DP HQDE®! | RUGLHAW

DCAOOMVE\ * &0 6 DQG/ &0 6

" CBMUDBMTTVFT XU " OBMITJT PGLPNBS
YSBDI CZ( $. 4

7R HDEGI DODOVYVR SROUH WDFWE\ * &0 6
Z H REVHYHG WDWP RUADERIDVRUHY KDYH IMAHV
Z I\ \DP S®! SUHSDUMRQ UAKEY 1O BM/WDQ
RSWP XP FRQAMRQ/I RIVDP S® DQDOMY 6RP H
OERDWRUH XVH GUHFNQHPARQR Z DIMU

H WDFW RWHYSHURP @'XG ONXG H WDPRQ
11( XMQ) DQRQ P IVFLE®! VROHQMMFK
QFKBURP HWDGH RUKH DQH ( DFK R WHH
WIFKQT XHV FDUH Z WY MDGEMRIDOFRIDQG
DQDOWDAFKD@IQ) HV

O

3ROU( [WDFW ' ILHPWCQWPARQR! DTXHRXY
H WDFWRQ* &0 6 VQRWHFRP P HQGHG +LIK
TXDOV* & 0 6 DQDOMYUHTXWAVD BZ DQG \WEEG!
EDFNI URXQG R DIUDQG Z DMUIQWH 0 6 DQDO] HU
DVGHMP [GHG E\ WH WQQ) SDIDP HMY $OR
DTXHRXV H WDRW GHJ UDGH WH FKURP DVRJ UDSKIE
FROP QDQG P D\ FRQEIQOU H DP RXQVR \ROE®!
\DWV (CRJDQEV P HEARY/ W Z KIEK DUH GRW
YROWBN DQG QG VR GHSRVIWQ WH IQUFWRQ SRW
DQGWH WS R WH FROP Q 7KHVH FDQ®DG \R
ANIMP [ DIOUH WHSOFHP HQAR DFFHVWRUHY

CGRZ QAP H BHSHDWDQDOMY DG ICFROUMMQNV
UHXV

/1 ([WDFW //( H WDPARQL/GHP DQEQ) OERU
LOMQUYH DQG WP H FROMXP 1Q)  WEHT XL WH X\H
R GLIHBHQA OWZ DB FRQAEXWY VR SRMQADO
\DP S® FRQEP IIDWRQ VWDOR GRHVRAFRP SO
Z W J RRG \DP S® SUHSDUDWRQ | RURSWP XP
DQDOMY HVSHFID@® DVWADFH BIYHY / ITXG OTXG
H WDPWRQI URP DTXHRXVP HAD UBAXWVP DIQD 1Q
H WDFWRQR QRQ SRDUDQG \VHP LSROU

FRP SRXQGV 7KHVH \EZ R FOWHVR FRP SRXQGV DU
SUHGRP [CDQI® H WDRMG HWHULQ GRQ SRDURU
\VHP L SRDUVRGHQV DQG DQDO] HGE\ GUBHFW

IQWPMRQRQ* &0 6 DQG/&0 6 ,QDCAWRY WH
\HSDUDWG RU DQE SKDVH LV LQMIPMG Z IWRXW

AQIIQ R BWMGDY DU DVREVHYHG IQP RW
UHSRW FDWIQJ Z IW MDCEMWRIDCBUREGP VIRU

* &0 6 DCDOMY

FROMXHG RQSDIH



" HPQFT BCE 5| SNII PGS | FN DBM$I B8BDUFS] BUPO R5

&YUBDBCMT PGC. FEDBMWAWDFT

FROQAMXXHG WP SDIH

,QDGCEAWRQ \VRP H OERIDWRUIHYV SHIRP OERURXV
/1( R DTXHRXVH WDRW DWAL I HHQAS+V DFIGF

EDVE DQG GHXDO 7KIVIVFRP P RQD XVHGIQ
\VHSDUDWRQ DQG SXULIFDWRQR! DFIGIE DQG EDME
FRP SRXQGVIWRP DTXHRXVH WDFW DQG HKDGFHV
H WDFWRQR DFIGIF DQG EDME DQDOWA

([ WDPWRQ DAGLLI HIHQAS+ UHT XWHV FRQUGHDE®!
WP H | RUVDP S®I SUHSDUDARQ DQDOMY DQG
UHSRWDY 5H H WDPWRQ DWGLI HIHQAB+V LV
GHHP HG QRAGHFHWDY | RUDQDOMVE\ * &0 6
EHFDXVH SROUH WDRW DUH GUHRW® DQDO] HG E)
/&06 $COOMVE\ /&0 6 IVP RM\SHFLIE DQG
\HBPWH | RUDFIGE DQG EDVE DQDOWN $QDOWY
R SROUFRP SRXQGVE\ * &0 6 RIWQUHTXUV
GHUYDW DWRQRUFKHP [EDCP RALIEDWRQY / [TXG
@XG U H WDPWRQ DWHXWDCS+ UHVXAVIQSRRU
R QR UHFRYHY R SRDUDQG IRQE FRP SRXQGV
DGAQ) QR YDOH R GUHPWQWPWRQ DQG DQDOMY
R QRQ SRDUH WDFWRQ* &0 6 DQG\HP L SRDU
H WDFWRQERWM * &0 6 DQG/&0 6

" OBMIUDBMTTVFT X U " CBMITJT PG/ PO 1P\BS
NBDI CZ-$. 4

\KHVIQ\DP S®! SUHSDUMRQKDYH DOR EHHQ
REVHYHG | RUWH DQDOMYR GRQ SRDU H J

KH DQH HWDFWE\ /&0 6 UHNXGQ) LQBMW/WDQ
RSWP XP FRQGWRQ/I RUDQDOMY $DOWFDO
OERDWRUHYXVH GLLI HHQAMAKQT XHVIRU/ &0 6
DQODOVY GUHFWHPARQ GOMRQZ W33 RU
HYDSRIDARQR! \WH \ROHQAVRMZ HG E\
UHFRQMMMRQR WH UMGXH XMQ) D FRP SDWE®!
PHAXP (DFKR WHH WFKQTXHV KDV DQDOWDO
FKD@IQ) HV DQG GRHVGRAFRP SO Z W JRRG

\DP S®I SUHSDUDWRQ| RURSWP XP DQDOMY
H\SHFLD@® DWADFH GYHY

O

" IUHRPWACWRWRO R RQ SRDUVRGHQAY (RW
UHFRP P HQEHG 1 RQ SROUMROHQAWY (RW

FRP SDWEGI P MFLIE®! Z I WH DTXHRXVP REI®!
SKDVH FRP P RQD XVHG IRU/ &0 6 FKURP DVRRJ UDSKIF
\VHSDUDWRQ | RUH \WDR\RRE®NV

' IOMRQZ W ,3$ LV QRAD UHFRP P HQGHG RSWRQ
GXH VR BMGXDAIRQ SRODUVROHQNIQWH \DP SO
DQG MR FRQEP LODWRQIRP QRQ SRDUVROEG
FRP SRXQGV\KXFK DVRY K\ GIRFDIEERQ/R! KUK

P RBFXOUZ H.J KWOEUFDQN \@SSIQ) DIHQN HW
7KHVHWSHVR QRQ SRDUFRP SRXQGVDUH QRW
\ROE®! [QDTXHRXVP REL®I SKDVH DQG DU D \RXUFH
R FRQEP ICODWRQGLI IEXONR WP RYH | RP \WH
UVMP $OR QRQ SRDUVRGHQN DUH QRAIRQ] DE®I
D BTXWP HQARURSWP XP IRQ} DWRQDQG
GHWPWRQE\ ( BPARSID, ,RQ] DWRQ ( 6,

( YDSRUMRQR QRQ SRDUH WDFW | RTBZ HG E\
UHFRQUAMMRQ UKV IQH WDFWRQR SDUHD@®
\ROEG®! \HP L SRDUFRP SRXQGV EHFDX\H SROU
FRP SRXQGV DU IQIROE®! RUSDMWD® \ROE®! 1Q

@RQ SRDUWRGHQWV ([ WDRFWRQR!I VHP L SRDU
FRP SRXQGVIY P RIH DSSURSUDWM LOVHP L SRDU

\ROHQAMUHQGHUY) 1O QLIEDQAINH DGAWRDO
\DP S®! SUHSDUMRQUHTXILHG | R/ &0 6 DQDOWY

3FDPN N FCEBUPOT
7KH)" $ \KRXG BDWHWWH UHTXUWHP HOQATRU
DQDOMYR DOH WDFWE\ DOSOWRWP VEHFDX\H
\HBPWYH DQDOVY \KRX@ DSS® VR \ROHQAH WDFW
LQZ KIFK DQDOWN DUH SUHGRP [CDQ® H WDRWMG

FRQAMXHG RQSDIH



" HPQFT BCE 5| SNIT PGS | FN DBM$I B8BDUFS] BUPO R5

SYUBDWBCMT PGC. FEDBMWAWDFT

FROMXHG | RP SDUH

SRODUNRGHQNV H WDRWSUHGRP I(DQ SRDU

FRP SRXQGV DQG/ &0 6 1IVWH VHBPWYH IQXAXP HQNV
| RUDQDOMYR WIVFOWR FRP SRXQGV 1RQ
SRODUFRP SRXQGV DUH VHBFWHOD H WDFWG 1Q
QRQ SRDUNRSHQV DQG WIVWSH R FRP SRXQGVLY
DQDO] HGE\ * &0 6 6HP L SRDUFRP SRXQGVDUA
SUHGRP LCDQA H WDF\WG IQVHP ISRDUVRGHQNV
DQGWIVFOWR FRP SRXQEVDUH DQDO] HG E\
ERW* &0 6 DQG/&0 6 EUGIIQ) DQ JDS R
GHWPWRQR DQ FRP SRXQGE\ HWHU* &0 6 RU
/&0 6

WVDOHDG DFFHSWGIQ,62 DQG E\

)" $ WOWP HVBCHBP HQV DUH H WDRWG

SUHGRP LQDQM LQDTXHRXVH WDFW DQG \WHU
DQDOMV IV VHBFWHO DQDO] HGE\ &30 6 7KH
\DP H SWFSGI R VHBFWH DQDOMY \KRXG DSS®
VR VROHQAH WDFWIQ Z KIFK DQDOWY DUH
SUHGRP [CDQW® H WDFWG  3RDUVROHQN H WDFW
SUHGRP IDQ® SRDUFRP SRXQEV DQG/&0 6 IV
WH VHBPWYH LOWAKP HQNVRUDQDOMY R WY FOW
R FRP SRXQGV 1RQ SRODUVRSHQNH WDFW
SUHGRP LDQAY QRQ SRDUFRP SRXQGV DQG* &0 6
LV \WH VHBPWYH LOWAXP HQAVRUDQDOMY R WL
FOWR FRP SRXQGV 6HP L SRDUFRP SRXQGVDUA
SUHGRP LDQ® H WDRWG IQVHP L SRDUVRGHQN
DQGWIVFOWR FRP SRXQGVDUH DQDO)] HG E\
ERW* &0 6 DQG/&06 EUGIIQ) DQ JDSR
GHWPWRQR DQ FRP SRXQGE\ HWHU* &0 6 RU
/&0 6

3URSRGHONR DCDOMVR DOH WDFWE\ DO
SOMRWP VP D\ DGYRFDWM WH GHFHWW R FXUHQW
SUDFPWEH XQEHUWH SUW] VINDWINH \DI HW R \WH
GHYLEH LV SDUDP RXQIVFRWVUAVRXUFHV DQG WP H
\KRX@ CRAEH XVHG VR FRP SURP VH WH \DI HW R
WH GHMEH

O

+RZ HYHU H SHUP HQEBGHYIGHGFH DQG GOV UHMEHZ
R WSRW\KRZ \WDWFRP SRXQGVFRQEIQQ)
UHDPWYH | XQPUWRDOI URXSV LH - P RWAIRY LE

FRP SRXQGV DU HWHUXQGHWMPMG RUGHWIPMG DV
UHDPWRQ RUGH] IDGDWRQ SURGXFW 7KH

GHI IDEDWRQDQG | RP DWRQR! BDPWRQ SUIRGXFW
DQG FRP SB[ \SHFIHV DUH HKDGFHG B\
FROFHQADMRQ HYDSRIDWRQR! \ROHQADQG
UHFRQUAMRQLO D GlL HHQMNROHQVD SURFHW
URAMWCHO | REZ HG R P HINH $ DOWEDO

( YDOODWRQ 7KUAKRG $( 7 RUMR P DNHWH

H WDPWRQ\RGHQADP HQDE®! | RUQUMPWRQ 7KH

WP H DQG UVRXUFHV\SHQMR IGHQM DQG TXDQMA
FRP SRXQGVIQQRQ SRDUDQG SROUH WDFWE
/&0 6 DQG* &0 6 WASHPRHD GR RAKANQ
GHWRWY WH P RWIR LE H WDPVBEGN DV REVHYHG
LQQP HIRXVUHSRW 7KHUH RUH WY BFRP P HQGHG
WDVWAKH VXG. GHVI QI RFXVRQIGHQNIEDARQR
SRWQIDOR [E H WDRVBEGN DQG SHURP 1QJ)

LI HMG DQG \HBFWYH DQDOMY XMQ) DSSURSUDM
DQDOWEDP HIMRGV 7KL/ Z RXG [P SURYH WH

DFFXUDR\ R \WH DQDOWEDOGEDWD DG HQUXUA
GHYEH \DI HW/

7KH 62 FRP P MMH \KRX@ IMS | RZ DG DQG
FOUL\ WH DGYDQEU HVR VHBPWH DQDOWY/ Z W
)" $ 7KIVZ RXT P DNHWH SURFHWP RUH H | LELHQAV
DQG FRWAH | HARYH \DYIQ) YDODE®I WP H DQG

UHVRXUFHV WDWDUH \SHQAFRBIPWY 1QAI QLIEDQW
LQDFFXUDWM DQG QU | LEHQAGDD 7KLY FRXG
HIP LW FXUHQAHQEBWY GVFXMRQ DP RQI W
R LERBJ MV DOV DQG HYHY FRGFHUIHG WENH
KRGHUMR SUVKP DEO \DWA\ )" $ UHTXIWHP HQA7KH
P RWAP SRUBQNFUMURQLQ FKHP LEDO
FKDUDPMU DWRQLYDFFXDR.  DQG X\ LY
\HBPWYH DQDOMYR FDUH X@® \HBFWMG \ROHQN | RU
H WDPWRQ LY \WWH P RWH | ELHQADDOWEDO
DSSURDFK

FROMXHG RQSDIH



" HPQFT BCE 51 SN PG$ | FN DBM$I BBDUFS] BUPO RS
&YUEBBDUBCMT PG. FEIDBMWAWDFT

FROQAMXXHG WP SDIH

SFGIFCOFT

VRE IFDCHYDODWRQR P HAFDAGHYEHV & KHP IFDGS KDUDAWMU, DWRQR! P HAEDOGHYEH P DMUDY
Z MIQD UMNP DQDJ HP HOASURFHW/6 2 (

8\HR ,QMIDMWRDB\BQEDG 62 URE LEDCHYDODWRQR P HAFDAGHYEHY
3DWV ( YDODWRQDQG WAMALY Z WIQD UMNP DI HP HQABURFHW * XIGDQFH | RUQEXWY DQG ) RRGDQG
X $CPIQVADMRQBWI | ' REXP HQAMKHG RQ 6HSWP EHU

0 5DKLDQG5 : KM (ITHFWR $CQDOWFDY YDODUWRQ 7KUIAKRG $(7 RQ
4 XDQNIFDWRQDQG , GHQNEDWRQ | RU( [ WDRVBEGN DQG / HDFKDEBNVR 0 HAFDO HYIEHV $ 6DI HW MXH
0 HG7THFK 2 XVBRN 1 RYHP EHU\MXH

0 RXUDG 5DKLDQG 0 DUNGP W %RFRP SDWELOW) DIOWH  6ROHQA( 11 HPWRQ& KHP LIEDCE: KDUDFWUL DWRQ
0 HAFDO HYFHDQG' IDIQRME QXM 0' ', $XJ

0 RXUDG 5DKLDQG 0 DINGP W $JRQHVDQG 7KUWWYR (VDQG/V 3DW  6ROHQN ITHFW 6X)$& 76 1Q
%RP DWMUDY 6 SUQY 9RGPH

0 HFN /& 06 &RQEP IDQN &RP P RQP DW\SHPWRP HW FRQEP LCDQN DQG WHUNRXUFHY
KNSV ZZZ PHFNPIABRMFRP 17(56+23 ZHE : )6 O HFN+.60M HB86  86' 6KRZ' REXPHQN

SIRCHMG

HOU.HBU%2 6XL- <RXQ $ % : KMBOS5 0 ,QMIHHGFHY DQG FRQP ICDQN HFRXQMUHG 1Q
P RGHQP DW\SHAWRP HY  $ CDOWFD & KIP IFD $RV® S5HYIHZ  \WWRUDO6 SHALDQWXH RQO DW/
6 SHAARP HAY

7 BWENHUS5 9RQAHU) /DMDFHN *  +RS|J DMZHU $ COPWDQCREMRQIQ @ XIG FKURP DWRIWDSK\ KK
UHVROMRQP DW\SHPARP HWY VR HKDQFH FRP SRXQG IGHQNIFDWRQ $DOURDDO& KHP
V

" ZIIKWEWRO& RQAP ICDQN ( YHYZ KHUH  71SVDQG 7UENY I RUSHGXFIQ YFNI IRXQG 6L) (DY KHQ8MQ)
/1&06 /&* & IRWM$PHIED /&* & 1IRW$P HIFD 9ROPH WXH 3DIHV -

O
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