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7KH $48% )$$1* $GYDQFLQJ ( XLRSHDQ $TXDFXQXUH
E\ * HORPH ) XQFVIRQDO $ QQRVDWRQ SWRNHFW DLPV VR
JUHDV® [PSWRYH RXU XQGHUMDQGLQ) RI JHQRPH
IXQFWRQ LQ VKH VI PRW FRPPHWLD@ LP SRUDQW
( X(RSHDQ IDWPHG ILVKHV QDPHQO $VWDQWF \VD® RQ
5DLQERZ WRXW ( XUIRSHDQ VHDEDW * LOKHDG VHDEUHDP
7XLERW DQG &RPPRQ FDWB * HQRPH ZLGH | XQFWRQDO
DQQRVWDWRQ P DSV Z LG EH JHQHWDWAG | RU HDFK VSHFLHV
DQG XWHG VR GHYH®RS DQ XQGHUAMDQGLQ) RI VKHLU
FRQWUIEXWRQ VR YDUDWRQ LQ WDLW Rl FRP P HWFLDO
WHOYDQFH H[ SGRIMIQJ FRP SDWDVIYH DSSWRDFKHV VR
HQKDQFH WDQMVI HDEL@W RI | LQGLQI V

TKH$4 8% ) $$1* SRMPWKDV BFHYHG IXQEQ) 1URP WH ( XURSHDQB8 QRQV+RUI RQ
UAMVHDUFK DQG IGERYDARQSURI P XQGHU* IDQABJ BHHP HOMLR .
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" QW KDWY HW H Q \BLWYRH) UKIVEH HR)D GBEEF U FDWY® USSP N D JRIE48% )$$1*
JHQHUDPWIQQH V XBOQNER Q W U L EXMDWIRIAD WESAU R M IREW H/F WH. K Bl YR Z
FRPSOHWHH®HRLQRW KPIDMRURWDPSARWKNHYXQ FW LIRQMROW PW ER Q
JHQHUDRDWHEGHURMAECEMWAD KXJRALOHVWRQHH V HMRNWRDXYERMQRYEDWDV H W)
LQFOXISIMHQY1LY EHVPD®I® 6HI7$& 6K K”3 6GDVWOFARQWULERWWQH U
DUH QRZ H[SHULHQFHG LQ JHQHUDWLQJ $7%$& 6HT DQG &K”"3 6HT

SOQRWRIDW PEKLHYHPBAWKWXFFHVX$XWORIPI FREHSHO LRUQFWLRQL
DQ QR W B WWRP O V\KIHASH. DH. ZHAUWL J R U RWBAON G GHQ R T R X W XY HHEB\
SDUW QWRIX S S RUMD Q G D FRIP|SIIBU L ¥ R @\Z HVHSQH F LDHQ/GS D W D VHFOV@RH Z
DSSURDBRBWVRXLRFBRPBUDWHQR P LOVV KKD/YEH®H VW D E O'IP\SKUHRY H G
JHQRPHVHPEODRBWWQRWIORDYQ$48$ )$$1VSHFZFHUHQHUDWBDBGH
SXE O IDFY\L OW K O R WIKKHQ VH P EIOQ RPEHUR ZVHKHVIHQRP KB YBIO VERI H Q
VXFFHVWXIX\WDMWHROKHH QR P L EX)\R Z VD JFHB 0$ 6 HIDEHH®HU IRUPB G
UDLQBRZRYMYHDQRQYHPP X QFH BEWHURJBQBMWARWH @OALODBLVHDVH
UHVLVWB QMG LVWH®OQKDWE HHIDH Q H U MMHHEY H DWARGIW K Q G H U VWLIUD®
GLVHDNWMLVWPBFKDQLYFKURPRVRPAHLBBYSRQVRBOHUHVLVWDQFH
(XURSHDHQED VKD\EHH QL QPMDSSHMER GHQWQ B H U G\L OV D WD Y HXYW g J
JHQRPH ZIHEMNVY P UL DVQEXXR F W LIRGDFROW BB MWRDQGH. WL | LSADRIW K M V
EHHPDGR QO RPXQLFDWLRQHP L @MWEIORY O HHGB KD RIE U R MRMEWF R P H V
JRU[DBOB@QLPDWRXF XERY IZHD FUHDIGIGH O H D GBHLG | H WOHDEW X DVIRY V
UDLVH DZDUHQHVV WR $48% )$$1* DQG LWV H[SHFWHG LPSDFWYV

)LOQDOO\ WKH (XURSHDQ &RPPLVVLRQ DSSURYHG DQ DPHQGPHQ
PRQWK H[W HDKEIKRHID XVZ R UNU R X\@ KD QO L Q J HAKLIQUIO W Q XWB\GV K H
&29”° SDQGHPLF $FFRUGLQJ WR WKH DPHQGHG VFKHGXOH ZH
REMHFWLYHVY DQG GHOLYHU D VWHS LPSURYHPHQW LQ IXQFWLF

TKH$4 8% ) $$1* SRMPWKDY BFHYHG IXQEQ) 1URP WH ( XURSHDQB8 QRQV+RUI RQ
UAVHDUFK DQG [GGRYDARQSURI P XQGHU* IDQABJI BHHP HOALR .
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7KHE48$% )$$15URMSIEFMVHE WW/H V XIOQN\Z R s
VFLHQWLILF VHY&1RQV GXKQLERWWHUG

ODULH 2GHDOHE HP HI®DW 8 SUH V H QR\H BK H
HSLJHOBDWQEDSRISWOD @O P RQWIK RF X
RQ OLYHU WXVV®B WKH VHVVLRQ IRFX
$QORWDRIFRQRPHXKLFKEKUR)$$MWSRQVR
7KHARG\0 DK QR W DI\ IDROGV] L Q | LWKH F IZH @
DOVR EH DYDLODEOH VRRQ

5REHIUWLLEL1 SUHVHQWHIEY XO\WRPDMR §
47/ DIIHFWNVLVWW RFAK DO UY RXYVFURNQ V
IDUPHEURSHDHDEDBWKBTXDFXOWXU
VHVVLRMOHFWUMHGRQHWDQRSSRUW R
GHYH®R S E DANWU IZLLAOWQ FOWHIGH V L V WDIQX
UHG X PALKLP S DR MW KGILV HR QMKIHQ G X \AW U F k
FDXVHV D VLIJQLILEFDQW WKUHDW UHYV
WR PRUWDOLW\ DQG LPSDLUHG JURZ

3UHVHQWKWPIY H DUHAXBOMVK/R U CBR QI URE
*HQHWISSSOMHREY HVVE B RIF W LRFR Q VL G
VLIQLILFDQW PLOHVWRQH IRU WKH $4

TKH$4 8% ) $$1* SRMPWKDY BFHYHG IXQAQ) 1URP WH ( XURSHDQB8 QRQV+RUI RQ
UAMVHDUFK DQG [GERYDARQ SR DP XQGHU* IDQABJ BHHP HOMLR .



https://wcgalp.com/
https://wcgalp.com/
https://mcusercontent.com/533349f4a34495ea17de7076a/files/59d88ad9-de18-caa0-e12b-45efa3edaeee/baudement.pdf
https://mcusercontent.com/533349f4a34495ea17de7076a/files/2ad06082-548c-4dcd-0533-4d9c0de06ef0/mukiibi.pdf
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‘RIQVRVKH$4 8% )$$1* WDLQLQ]

7KLRQH DQG D KDRUNB\DKRSISURYLGH
G HW DWO B GRPMMW K RAGRW B Q G H X WHK H
ZHDORMIGDWBQHUDEBWMGK H48$ )$$1*
SURMREWM R(XWRHNS$SSBURMHEWYV

EMBL-EBI Course

EuroFAANG AQUA-FAANG
workshop: methods to use and

b e e % 7KHVHPLQZUOS®SULPDURFXWRQ WKH
advance science _ ) FRPSUHKHDMYEIWHJDDQWRBMIR&HVH
% :_fi‘u'mjigm S VLY SHFENW KV H PEHQ R FEHU R Z VHAH
= _ F R X UZ/HD O \GR. YGH H SIHQMVRQBIQ Q RW D W L F

S’ EMBL-EBIL

5,
FaANG

UHJXODWQEMHPRQVWURMULRMSHFLILF
D QD O \D/MWH V H IFIRRXG X FEWSHIG $ ) $$ 1+
VFLHQWLVWYV

7K1$48% )$$1ZRUNVER®/® S B DRENKH
— s TR Y WKOQG WKRISSULO LQLQ[WR@LWHG
Z 08 aemJ_‘CHJE,' T LQJIGRPHILVWUDRSR®QWNLIOHW KR |
-DQXDU\

1HZ P HP EHURI (XWR) $$1 *

+RORUXP ILQIDXT W L DSFUNRRBIER. @RIH O X F L /KW R GRHU X P L QD\OWR FL D W H
PLFURELB®BAK HIQUW H Z § VBKKIR \D/D L PLOGDD UGDLDHD @/ K U R X JIKRXGD P H Q W D
O LMK QMW ZH D Q LIGI H\E U DAQL\RIQQ/G D F W DAVKICRANQ R ZA0R | | HEMD C2W 0 | D U H
DQG HQYLURQPHQWDO HIILFLHQF\ LQ UXPLQDQW SURGXFWLRQ V

+ROR5XP L2 @M KR O LR\ L FRSLSAU/R IVIRKK D U D F WWHKEHYWHD E O L B R IBH Q W
G\QDPIRANLFURELRRHXD +ROR5XP LOOEBDW H U RVKEHR Q Q H F Wi WIZWMH Q
PLFURE L RPRI&/L || H UEHRGW W MM HKLUHU L W DELED K MAIQU O X RQW KKIR V \W H
SHUIRUPDRDQEHMFBYWRIHIILFLIROFURGXFWULRDDK & HV LV WD EWHDVH
PHWKDHPH VV LRDWE RRRWOBQ G KHQRWI BVE O MHREMDHQ JHQY LURQPHQW
FRQGLWLRQV

7KHSURM HPADAL @ X W S XW®EO W K AUH D VRUB QH[S D Q G [EFHIMH K P B D MW DR/IH W
UXPLQDQW D\WPFUIREMNGRELRPEHWKR G QDIOWWK ZWEEBXVHIR U
DQVZHUNYTIKZKDIKHWDQBKHYFLHQWHVWDRBVEBVKMQORZOHGJIH
IRXQGDWLRQ IRU LQQRYDWLRQ

TKH$4 8% ) $$1* SRMPWKDY BFHYHG IXQEQ 1URP WH ( XURSHDQB8 QRQV+RUI RQ
UAMHDUFK DQG [GERYDARQ SR DP XQGHU* IDQASJ BHHP HOMLR .



https://www.ebi.ac.uk/training/events/eurofaang-aqua-faang-workshop-methods-use-and-reuse-aqua-faang-data-and-ensembl-resources-advance/
https://www.aqua-faang.eu/
https://www.aqua-faang.eu/
https://www.ebi.ac.uk/training/events/eurofaang-aqua-faang-workshop-methods-use-and-reuse-aqua-faang-data-and-ensembl-resources-advance/www.ensembl.org
https://holoruminant.eu/
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"QUHF HPQRWQ W K ¥ R G X BVIRVHKNEHH Q
PDGEHFRNVNU VK 8S$ )$S1ZRUNDFNDJIH
'3 GHVSWWFHKDOOHQBHE W KE&?29""'
3DQGHPIBMVDQGDU®DWEGBRWRHAROYV
'"HYODB® QG RG\0OZS UEXLOWL GWODQW
6DOPR®@& D VDPSOMQGGLVVHPLQD\
&XUUHQVB®E ODKNDL ODHEWEE VPP SO H
FROOHPWCERUWHVHUYBWLRUHVHUYDYV
DQGH[WUDFWQRsY$& VHDDG&K”3 VHT
OLEUDU\ SXEOLFDWLRQV

)XUWKHURPKWHDRI:3 DOWRIRGXFH
VWD Q G D UBAIRMGFRRE VR O R MLIFAIDSO L Q
D Q GF RKOFONV LRQGU HJL VW LRD \WHRV® G D W
JXLGHOL®RWXVHRBQ HPEU\RQUWDJH
VWDQGDU®Q®WRBQHVH 2 X DVWLIRR)
KDWURYLGXSS ROUQ/BY UD L VIEDIUW Q H |
SHUIRUPARJOH PWIGRREUSUWNSDUDW
WKURXJE' RQ VRWHWLMLODERYHPEHU
ZLWXSSURI[LP DWHONHQGHBIVH
QRZSUHSDURQUK®%HRG\OMPGHYODS
VHTXHQFQQHEUD WIKHM XWK HG LI THUHC
SURWRFROV RXWSXW

7 R J H WALHNK DQG ZHDUHHQHUMDMWHQRPH ZXGHW LDROQICRON B IVE R @/ K H
VLPRUHPSRUWBOWHUFLOKSHFILMKURSH :H PDQDJIJMW® HTXHQFH

I X Q FW LIRIGDIRGFE @ L E U DAKULHAKX PXSWR WULOIBLERRVSDLEWDWBRQFWLR
DQQRW B V& RIS W XHUGIHD\Q GH Q R A HD W XWKHB/R/Q WAJURIDLOH WIRQW D F X O W
V X VW D L (DIES. (OR M. W DE)LEPIMIO | COUHE H G X FQIQID L P8 1D RQW KHHQ Y LUR Q F
DQG ZLOG ILVK SRSXODWLRQ

TKH$4 8% ) $$1* SRMPWKDV BFHYHG IXQEQ 1P WH ( XURSHDQ 8 QRQV+RURQ
UAMVHDUFK DQG [GERYDARQ SR DP XQGHU* IDQABJ BHHP HOMLR .
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7KH PDLQNH\ WDUJHWPIL® EHWWH
XQGHUVWR BGEVGD WA L VWEIX@HEZ L O O
D O \ERID E OMR VVHWYWHVYXDOLWR ZW® G
PHWDER @MXWPULVQBIHSURG XWWD YW
7KURX3K GHOLYHUBEDHMD BXULUVW ks
)$$1*D T XDF X ®W WUDH\DMIDQ GDLUBR/ [
ULFKOWQQRWDMHE TXDHAYS\ )$$1*
JHQRPBI ERPSOKRARORWKHMIQVHPEO ¢
JHQRPHJRZVHKLED WD EGDYDLOWR OH
DQ\RQRW HV HDLFKO L F DMKLLRRQX® K
7TKIRXWFRAMAKIRUNBQFNZLBDOKROS
LQVKS UL P BUMHWW URHSV ZKL AWK H
H[SORLWOWLKRHGD WBWHQKDQHALYXK
EUHHGNIQURXPBEURYMGRASLUHGLRW LR (
GLVHDVH UHVLVWDQFH LQ WKHVH EU

"Q3 WKWH DK XUUH@WIHU SW KEDLVQD

JHQH U EWNHED O\ B RGD W H WSWPKFHL $
VHTXHQFKMXQFWLRQORW BEDWRU

WKURWHG ELRLQ IR UPLEBO L DRA3
WHIDPOVUR DOGWWHH ILFLRIWAKW U D Q VL H QWik 4
H[SUHVV&ER@3&DVSURWRERDQZKLOHH
'3 DOORYWRHSDUDKFE XVMDRPRQ :
F D X VJIDPH WLIFU L D WE R @ HK D U Q H WWRI G =
HQKDQFKBFFXURFIHQHWUFRGLAVQLRQ o
PRUB IHWU J HR)UWH H GI RS X ODVE K R FKD Q
EHDSSOWHR QWURYWUZBDURQNVUDFN
D Q & X EWD Q S\ DUDHAVDV/E H HR)D G R K LAD V

GXHVA QLQFUH G\LHEDH | R UNR FD OVDK H
SDUWQKGL Y LBY@GID PAKBWQMERYH B
DQG EH\RQG WR FRPSOHWH WKH SU

TKH$4 8% ) $$1* SRMPWKDV BFHYHG IXQEQ) 1URP WH ( XURSHDQB8 QRQV+RUI RQ
UAMVHDUFK DQG IGERYDARQSURI P XQGHU* IDQABJ BHHP HOMLR
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QB0 D<GMBBONCN /3 $ , % GOPNG GMIPN H@CI?JGEmN GO M@l @
4?7 2@@DOB 2) Q& TIP RAGQE?@@ NH@BIKINGd O GAHN HAMI @ D QI
| @RNEDIE

&K-3 VHGHQWWN KEHQ GYQURH'L S I/ VRFLBWR\G B QG @ HX VEW R
PDS JOREDO ELQGLQJ VLWHV IRU D JLYHQ SURWHLQ

$7%$& VHTBVVDRWUDQVSRVDVH $EFKBIRFDBEMEYHTXHQ ALVDY
WHFKQXWVHHEQP RO HF QB O R VV HVK/U R P DDWFIE®! V V LDEFLUORWAKLE
JHQRPAVD @D S QF R XRUK UR P DS\DLRN D DLGDEIW KIIDE W R U M FRVQH
H[SUHVVLRQ

'"HYODSYHTXHQFH LQSXWYV IURP D SRRO RI (PEU\RV 'HYH SPH(

%RG\ODWHTXHQEBXWRPVLQIWH VEIRSOUWHR X SEHA®/ LV WXHD Q &
VH[XDO PDWXULW\

)X Q FW L DQ@I®ER W DRMILR'® | R U P DIMELRRANY G H V F U IDALHQILRW® J H QIH
DFURVV D JHQRPH "W KHOSV WR YLVXDOLVH DQG LQWH @8uHwW

&5-635 &D&LWAB\E\S UH F LRX-VOWILSOD Q @& K D@ W /R Y X15DWOH S DIL
SURFHVVHV WDNH RYHU

iﬁ ¢ a

TKH$4 8% ) $$1* SRMPWKDY BFHYHG IXQEQ) 1URP WH ( XURSHDQB8 QRQV+RUI RQ
UAVHDUFK DQG [GGRYDARQSURI P XQGHU* IDQABJI BHHP HOALR .
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60P 0 DUMD KDVRYHU  \HDW/ Rl UMMHDURK H SHUHQRH [Q IMK JHQRP IV IRPMQI RQ
KHDOM DQG SK\MR®J\  + H IV GLHARUR! WH 6FRWMIK ) MK P P XQRBJ\ 5HVHDUK &HOAH
6)"5& DQG DOR GLHARU Rl UMVHDURK IRU WH 6FKRRORI %AR®ILIFDO6AHQAHY DIVWH
SQYHMW R $EHGHQ 60P V OE KDV DQ HP SKDW RQ IGHOWALQ) GLIHHOW®
H SUHWHG JHQHV LHDWMG \R [P P XQH IXQPURQ [Q ERW $VBQWE \DP RQ DQG WDIQERZ
WRXVWE R P DRUDT XDFX@4UH VSHAHV 1Q QRUMHLD ( XURSH

+ 1V URVHDUK SURILDP V FRYHUERW( 1XQGDP HQEOIMK KHDBM DQG KRZ  JHQHV UHVSRQG R ERW. SDINRIHQV
DQG GXUQJ IQ@P P DWRQ P DQ. Rl \WH SURMPW DUH GILHAD UHBIYDQWHR DTXDFX@MUH IQGXVM "Q WH SDW/
IHZ \ HDLW WHUH KDV EHHQ D IRFXV RQ P XFRVDOKHDOM. Z IW VHYHIDODYH SURVPW IQYHVA DWW [QMMCH JIE
DQG WQ P XFRVDCKHDEM +H V&R " RQWH 8. IXQGHG $TXDFX@H 5HVHDUAK &RMERWIDWH +XE 8. WDW
IV LGHQWA [QJ) SURUW DUHDV | RUIXVYUH UHVHDURK |RUERW [1QIVK DQG VKHOMVK DTXDFXAMUH Q8 . + IV OE KDV
IXQAQI ILRP SHHDURK &RXQAM'S. %9658 DQG1(5& (8 B6FRMIK $TXDFX@UH "QQRYDMRQ &HOAH 6$7&

DQG D QXP EHUR! IQGXWIDOIXQGHG SURWFW : IWIQ $TXDIDDQ) 6DP ®BDGVRQ: 3 RQ’P P XQRP DSV DQG
DOR FROMEXWA VHYHIDCRWHU: 3V

3(55( 928" 127 ,15%(

" ®DG WHWDP ) MK "QHPWRQ DQG P P XQW DVWIKH GHSDUR HQARI 0 RBFX@UIILRBI\
DQGIP P XQR®J\ Rl "15$( DWRX\ HQ -RVDVFEVH R 3DWV ” KDYH EHHQ Z RINQU 1Q1MK
DQG FRP SDIDWH IP P XQR®J\ IRUPRH WDQ  \HDW/ 0\ JWRXS IRFXVHV RQ
PHKDQWP V R DQWALDO [P P XQW 1Q IMK VDB RQGY DQG [HEWIMK P P XQH
UHSHURILHV [Q KHDOM\  1QIHAMG DQG YDFRIQDMG VDB RQGV DQG JHOHWE UMMMEIQRH VR
YILDOGVHDVHY

© H DUH SDUAEXOLD LOMUHVMG 1Q WH P HFKDQMWP VRI WHWSH”*) 1 UAVSRQWH LQGXFHG E\ WH YILDAQI HPARQ
QMK DQG E\ WH HYROMWRQ DQG IXQPARQV Rl "QMUIHIRQ WP XOWG JHQHY XMQJ JDIQ DQG ®W R IXQPURQ
H SHUP HQV : H GHYHES 1Q YMR P RGHY Rl P XVEQAIVK FHOIHY WILRXIK &57635 &DV  JHQRP H HGMWQ
: H DWH DOR IQMHVMG 1Q GMHAWY) WH P HRKDQMWP V RI JHQHWE UMMMEIQFH VR YWDOGMHDVHY XMIQU D)
FRP EIQDWRQ Rl DSSURDAKHV : H FKDUDRMUL H WRXWMRIHQIE @HY R FRQADAWMG UAVMEBQRH VR D YILDODQG
EDAMUDOGMHDVH XMQI QI FHOVHTXHQAQU DQG FRP SDUDAYH HSLIHQRP IV $V SDUARI P\ UHVHDUK
DOR VMG, % DQG 7 FHOUHVSRQHY XMQJ LHSHURILH VHTXHOAQ) VR XQGHIMIQG WH LRGB! Rl SXETE D

SUYDM UHAVSRQVHV 1Q WH SURWPARQ DI RUGHG E\ DQWLDOYDFAGQHV IQ VDB RQAGV

TKH$4 8% ) $$1* SRMPWKDY BFHYHG IXQAQ) 1URP WH ( XURSHDQB8 QRQV+RUI RQ
UAMVHDUFK DQG [GERYDARQ SR DP XQGHU* IDQABJ BHHP HOMLR .
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6 WREHND)DUPLVD QD TXDF X OAVRRPSI®D GV WDEOLYKHGWKBW R G X RHW
6FRS KW PORXVXYQ R OHHR OWWDQHJD OHW BIO\G EDWHBG SD IR UW
JUDQERUZMQGFHODRERWKSHF WHKFR P SDPD Q D JE MZ K R OYHD O KIKID
IURPWKKMURGXF\WLRQ®JVOD UMD ULRJIJIUR Z IKDIUWWL GURFHV WDIQ
FRPPHUFLD GWBERMR QP W K®H D GRLRPIS DIQQO D MVEU R G X FVYXRI@ HY
UHDFRRWWKDQFRXQWALMHRBW R G XBQ&UD QEWR G HP DQB6 R AH GL G
7XUE RWROWERWR R G VRABREFHNH)XQQ G BB H O H FOALLFY I G IURD UDLPQ WHKHHD
V IRFXVLQJ RQ WKH FKDUDFWHU JURZWK LPSURYHPHQW

:KDW LWV UROH LQ $48% )$$1*

6WREOM)DUR VSDUWLFLSIHWEQRMHFWKHS GLVVHP L QH\W O R QW
FRPPXQLFIX®WPRRQLFDRNE B RMEWFRFEKBURMEHAFESD JHD Q @R U NV KD
V K D UZLGVBKIV FFQDW H\DX\S\S OR B GM Q H 8 R DONLKU R WXHRHR P S D QN ES D J HIVQ
FRPSDQYWUDGHRBEND) JH¥G G LW L RQBEHEAD PL\S UR Y L B/IKEI R MAHFEIN
ELRORBDMD-ODMOPEU\RDID QB GXORMB VSHFLIMAGMDOAN 'HY 0D
DQ@RG\ODSAKHB6&WHDBDUWQHIHE\'UODUW DWHV SR QNMLERURL
WXUERW LQ WKH SURMHFW

+RZ FDQ WKH $48% )$$1* UHVXOWYV EH LPSOHPHQWHG LQ 6W

$IWHU \HDUYRUNLR® 6HOHFWLYH
%UHHGLZMJ KDY HV K HD P EILRWQR Q
LQFRUSRUQPKMZBKD UD F WHRWWK Hiss
SURJUIRFEXVL@LVHDWM LV WD
ZHFRQVLWKIWFRKDUDFW UL
LQFUHDKH RE X VW RHRXUN X U E
VWUDDGDSWEGWWWRWH QH Z
FKDOOHQ@HW¥OLPDWKIDQJH Q(
FRPSHWLURURHZORFDWLRQRP
W R RBOHW H O R @HKSHU R MZH_FRVIB GRX
SURJUDP WR REWDLQ PRUH B D W /\

LQFUHD/WMQSJHH/GK!WZL@QFRUSRMIWQHMLF@QH|HFkuMBQV|
H[SHF\W®H®KKFHR O O D E FRRINDFA HRSWDLU WFR FUKE M R MIHGW XOUS5 OQ B &/
5' SURMHEWYV

* X &
* *
* o TKH$4 8% ) $$1*  SURMPWKDV BHFHYHG IXQEQ) 1RP WH ( XURSHDQ8 QRQV+RU RQ
* e X UHVHDURK DQG IQQRYDMRQSURI UDP XQEHUF IDQASJ WHHP HQMLR .
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