
gG94P&8GV-Fz

G,-F9p)4-G9,



ne pHILQLWLRQ
ğ4/L’Q/’ /RQ/’UQ’+ ZLW… /…’PL/;O –;VLV R= OL=’
ğ 4/L’Q/’ /RQ/’UQ’+ ZLW… W…’ /…’PL/;O /RQVWLWX’QWV R=
OLYLQ> /’OOV ;Q+ ZLW… W…’ U’;/WLRQV ;Q+ SUR/’VV’V W…;W
W…’\ XQ+’U>R

te -KH QLP RI ELRFKHPLVWU\
5’V/UL–’ ;Q+ ’[SO;LQb LQ PRO’/XO;U W’UPb ;OO /…’PL/;O
SUR/’VV ;VVR/L;W’+ ZLW… OLYLQ> /’OOV

OVRO;W’ W…’ QXP’URXV PRO’/XO’V =RXQ+ LQ /’OOV
5’W’UPLQ’ W…’LU VWUX/WXU’V
&Q;O\V’ …RZ W…’\ =XQ/WLRQ



oe AQRZOHGJH RI ELRFKHPLVWU\ LV HVVHQWLQO
WR QOO OLIH VFLHQFHV

ǳ 2…\VLROR>\: RY’UO;S ZLW… –LR/…’PLVWU\
ǳ OPPXQROR>\: Q’’+ –LR/…’PL/;O W’/…QLTX’V
ǳ 2…;UP;/ROR>\: +UX> P’W;–ROLVP ;Q+ LQW’U;/WLRQ
ǳ S;W…ROR>\: LQ=O;PP;WLRQb /’OO LQMXU\ ;Q+ /;Q/’U
ǳzR[L/ROR>\: SRLVRQV
ǳ PL/UR–LROR>\:



2e FHFLSURFQO UHOQWLRQVKLS EHWZHHQ ELRFKHPLVWU\ T
PHGLFLQH KQV VWLPXOQWHG PXWXQO QGYQQFH

h;m FLR/…’PLVWU\ VWX+L’V …;Y’ LOOXPLQ;W’+ P;Q\ ;VS’/WV R=
…’;OW… w +LV’;V’

h–m z…’ VWX+\ R= Y;ULRXV ;VS’/WV R= …’;OW… w +LV’;V’ …;V
RS’Q’+ XS Q’Z ;U’;V R= –LR/…’PLVWU\

NRU ’[;PSO’b NQRZO’+>’ R= SURW’LQ VWUX/WXU’V ;Q+ =XQ/WLRQ Z;V
Q’/’VV;U\ WR ’OX/L+;W’ W…’ +L==’U’Q/’ –’WZ’’Q QRUP;O ;Q+
VL/NO’ /’OO …’PR>OR–LQ

pharmacogenetics
biotechnology



x

gLRFKHPLVWU\

,XFOHLF
QFLG xURWHLQ OLSLG 4QUERK\GUQWHV

vHQHWLF
GLVHQVH

VLFNOH FHOO
QQHPLQ

8HGLFLQH

dUWHULRVFOHURVLV pLQEHWHV
PHOOLWXV



xf 6RUP;O –LR/…’PL/;O SUR/’VV’V ;U’ W…’ –;VLV R= …’;OW…
5’=LQLWLRQ R= …’;OW… h7H1m
³kRPSO’W’ S…\VL/;Ob P’QW;O w VR/L;O Z’OOs–’LQ> ;Q+ QRW
P’U’O\ W…’ ;–V’Q/’ R= +LV’;V’ ;Q+ LQ=LUPLW\´

& VWUL/WO\ –LR/…’PL/;O YL’ZSRLQW ;–RXW …’;OW…: z…’ VLWX;WLRQ
LQ Z…L/… ;OO R= W…’ P;Q\ W…RXV;Q+V R= LQWU; w ’[WU; /’OOXO;U
U’;/WLRQV W…;W R//XU LQ W…’ –R+\ ;U’ SUR/’’+LQ> ;W W…’
U;W’V /RPP’QVXU;W’ ZLW… LWV P;[LP;O VXUYLY;O LQ W…’
S…\VLROR>L/;O VW;W’

,f FLR/…’PL/;O U’V’;U/… …;V LPS;/W RQ QXWULWLRQ ;Q+
SU’Y’QWLY’ P’+L/LQ’



me dOO GLVHQVHV KQYH Q ELRFKHPLFQO
EQVLV
hgm 2…\VL/;O ;>’QW:
P’/…;QL/;O WU;XP;b ’[WU’P’V R= W’PS’U;WXU’b
VX++’Q /…;Q>’V LQ ;WPRVS…’UL/ SU’VVXU’b U;+L;WLRQb
’O’/WUL/ V…R/N
hpm k…’PL/;O ;>’QWV:
+UX>Vb /’UW;LQ WR[L/ /RPSRXQ+Vb W…’U;S’XWL/ +UX>V
hym FLROR>L/ ;>’QWV:
GLUXV’Vb F;/W’UL;b NXQ>Lb HL>…’U =RUPV R= S;U;VLW’V
hDm 1[\>’Q O;/N
ORVV R= –ORR+ VXSSO\b +’SO’WLRQ R= W…’ R[\>’Qs/;UU\LQ>
/;S;/LW\ R= W…’ –ORR+b SRLVRQLQ> R= W…’ R[L+;WLY’ ’Q]\P’



� W’Q’WL/ +LVRU+’UV:
kRQ>’QLW;Ob PRO’/XO;U

h,m OPPXQROR>\ U’;/WLRQ
&Q;S…\O;[LVb &XWRLPPXQ’ +LV’;V’

hIm 6XWULWLRQ;O LP–;O;Q/’:
5’=L/L’Q/L’Vb ’[/’VV’V

hAm .Q+R/ULQ’ LP–;O;Q/’V
…RUPRQ;O +’=L/L’Q/L’Vb ’[/’VV’V



be gLRFKHPLFQO VWXGLHV FRQWULEXWH WR
GLQJQRVLV1 SURJQRVLV T WUHQWPHQW

pLVHQVH FQXVHV

4/XUY\ 5’=L/L’Q/\ R= YLW;PLQ k

VL/N’WV 5’=L/L’Q/\ R= YLW;PLQ 5

&UW’ULRV/O’URVLV W’Q’WL/b +L’W;U\b
’QYLURQP’QW;O =;/WRUV



pLVHQVH FQXVHV

2…’Q\ON’WRQXUL; ”;LQO\ PXW;WLRQ LQ W…’ >’Q’ /R+LQ>
S…’Q\O;O;QLQ’ …\+UR[\O;V’

k\VWL/ =L–URVLV ”XW;WLRQ LQ W…’ >’Q’ /R+LQ> W…’
kNzV SURW’LQ

k…RO’U; ’[RWR[LQ R= YL–ULR /…RO’U;

5L;–’W’V W\S’ O >’Q’WL/ ;Q+ ’QYLURQP’QW =;/WRUV
U’VXOWLQ> LQ +’=L/L’Q/\ R= LQVXOLQ







ce 8QQ\ ELRFKHPLFQO VWXGLHV LOOXPLQQWH GLVHQVH
PHFKQQLVPV T GLVHQVH LQVSLUH ELRFKHPLFQO
UHVHQUFK

)VH &[QPSOH

hgm WR U’Y’;O W…’
=XQ+;P’QW;O /;XV’V
wP’/…;QLVPV R=
+LV’;V’V

5’PRQVWU;WLRQ R= W…’ >’Q’WL/
+’=’/WV LQ kN

hpm WR VX>>’VW U;WLRQ;O
WU’;WP’QW R= +LV’;V’V

XV’ R= ; +L’W ORZ LQ S…’Q\O;O;QLQ’
=RU W…’ WU’;WP’QW R= S…’Q\ON’WRQXUL;

hym WR ;VVLVW LQ W…’
+L;>QRVLV R= VS’/L=L/
+LV’;V’

XV’ R= W…’ SO;VP; ’Q]\P’ kCs”F
LQ W…’ +L;>QRVLV R= P\R/;U+L;O
LQ=;U/WLRQ

how biochemistry is used?!



)VH &[QPSOH

hDm zR ;/W ;V V/U’’QLQ>
W’VWV =RU W…’ ’;UO\ +L;>QRVLV
R= /’UW;LQ +LV’;V’V

XV’ R= P’;VXU’P’QW R= –ORR+
W\URVLQ’ RU z4H LQ W…’ Q’RQ;W;O
+L;>QRVLV R= /RQ>’QLW;O
…\SRW…\URL+LVP

hxm zR ;VVLVW LQ PRQLWRULQ>
W…’ SUR>U’VV R= /’UW;LQ
+LV’;V’

XV’ R= W…’ SO;VP; ’Q]\P’ &-z LQ
PRQLWRULQ> W…’ SUR>U’VV R=
LQ=’/WLRXV …’S;WLWLV

h,m zR ;VVLVW LQ ;VV’VVLQ>
W…’ U’VSRQV’ R= +LV’;V’V WR
W…’U;S\

XV’ R= P’;VXU’P’QW R= –ORR+ k.&
LQ /’UW;LQ S;WL’QWV Z…R …;Y’ –’’Q
WU’;W’+ =RU /;Q/’U R= W…’ /RORQ









-P& 897&4)7dF 498x9VG-G9, 9u
4&77V

ğ”RVWO\ 7;W’U: aAvd
ğ1= U’P;LQ+’U Z’L>…W:

ğ-LSL+Vb =;WV: gvd
ğk;U–R…\+U;W’V: gxd
ğ2URW’LQV: xvd
ğ6X/O’L/ &/L+V: gxd

ğxURWHLQV ;U’ N’\ P;/URPRO’/XO’V hSO;\ P;Q\ VWUX/WXU;O ;Q+
=XQ/WLRQ;O URO’V LQ /’OOVm

ğ6X/O’L/ &/L+V hp,db V6&q 56& VWRU’V …’U’+LW;U\ LQ=RUP;WLRQ LQ /’OOm
ğ&W VRP’ O’Y’Ob /…’PL/;O =RU/’V +’W’UPLQ’ V…;S’ R= PRO’/XO’V ;Q+
V…;S’ +’W’UPLQ’V =XQ/WLRQf



-P& u9F4&V -Pd- vG;& -P&V&
897&4)7&V -P&GF xF9x&F-G&V

gf 4RYQOHQW ERQG
ğPRVW LPSRUW;QW W\S’ R= –RQ+V
ğVWURQ>’VW W\S’ R= –RQ+ ± VWU’Q>W… a
Av N/;OuPRO
ğd FRYQOHQW ERQG LV WKH VKQULQJ RI
Q SQLU RI HOHFWURQV
ğz…’U’ LV =U’’ URW;WLRQ ;–RXW ; VLQ>O’
/RY;O’QW –RQ+b –XW QRW ;–RXW ; +RX–O’
RU WULSO’ –RQ+f
ğkRY;O’QW –RQ+V ;OVR …;Y’ ; =L[’+
;Q>O’f
ğ4RP’ /RY;O’QW –RQ+V LQYROY’
XQ’TX;O V…;ULQ> R= ’O’/WURQVf



ne 49;d7&,- g9,p

ğVRPH QWRPV KROG RQWR HOHFWURQV PRUH WLJKWO\
WKQQ RWKHU QWRPVe -KH WHQGHQF\ WR QWWUQFW
HOHFWURQV LV Q PHQVXUH RI HOHFWURQHJQWLYLW\ RI QQ
QWRP

ğ1[\>’Q LV ; PRU’ ’O’/WURQ’>;WLY’ ;WRP /RPS;U’+ WR …\+UR>’Qb
;Q+ W…XV ;Q 1sH –RQ+ LV /RQVL+’U’+ ; SRO;U –RQ+f

ğ4QUERQ QQG K\GURJHQ KQYH VLPLOQU HOHFWURQHJQWYLWLHV1
WKHUHIRUH1 Q 4.P ERQG LV FRQVLGHUHG QRQSROQUe



tN PzpF9v&, g9,pV

ğ&WWU;/WLRQ –’WZ’’Q ; VOL>…W SRVLWLY’ /…;U>’ RQ ; …\+UR>’Q
;WRP ;Q+ ; VOL>…W Q’>;WLY’ /…;U>’ h6b 1 RU Nm RQ ; Q’;U–\
;WRP

ğ4WU’Q>W… R= –RQ+ a x N/;OuPRO hU’O;WLY’O\ Z’;Nm
ğ4WURQ>’VW Z…’Q W…’ +RQRUb W…’ …\+UR>’Q ;Q+ W…’ ;//’SWRU ;U’
;–RXW vfpx QP ;S;UW

ğH\+UR>’Q –RQ+V >LY’ RU+’U ;Q+ VWUX/WXU’ WR PRO’/XO’V
ğ& VLQ>O’ …\+UR>’Q –RQ+ LV Z’;Nb …RZ’Y’Ub PRVW PRO’/XO’V
;U’ P;+’ XS R= P;Q\

ğP\GURJHQ ERQGVr OHQGV WR RYHUQOO VWUHQJWK RI PROHFXOH



tN PzpF9v&, g9,pV

ğ2URS’UWL’V R= Z;W’U ;U’ +’W’UPLQ’+ –\ …\+UR>’Q –RQ+LQ>
LQW’U;/WLRQVf

ğ7;W’U LV …L>…O\ VWUX/WXU’+ ’Y’Q Z…’Q OLTXL+f NRUP;WLRQ R= L/’ LV +X’
WR W…’ O;WWL/’ ;UU;\ R= …\+UR>’Q –RQ+Vf

ğH\+UR>’Q –RQ+V =RUP –’WZ’’Q +L==’U’QW U’>LRQV R= ; SURW’LQ
ğOQ ;Q ;TX’RXV ’QYLURQP’QWb W…’V’ U’>LRQV ZLOO =URP …\+UR>’Q
–RQ+V ZLW… Z;W’U PRO’/XO’Vf z…’V’ PRO’/XO’V ;+RSW ; PRU’
=;YRU;–O’ /RQ=RUP;WLRQ Z…’Q W…’\ LQW’U;/W ZLW… Z;W’Uf





oN G9,G4 g9,pV

ğ’O’/WURVW;WL/ LQW’U;/WLRQ –’WZ’’Q WZR RSSRVLW’O\ /…;U>’+
>URXSV LQ ; PRO’/XO’

ğ-LPLWLQ> /;XV’ R= XQ’TX;O V…;ULQ> R= ’O’/WURQVq RQ’ ;WRP
N’’SV W…’ ’O’/WURQ

6;kOÂ6;l l kOs

ğ XQ’TX;O V…;ULQ> R= ’O’/WURQVb kOs N’’SV –RW… ’O’/WURQVf

ğVWUHQJWK RI LRQLF ERQG LV QERXW o.m NFQOfPROr VWURQJHVW
ZKHQ WKH WZR QWRPV QUH QERXW ietb QP QSQUW

ğGQ VROXWLRQ WKLV JURXS EHFRPHV LRQL]HG1 ORVHV Q SURWRQ
QQG EHFRPHV QHJQWLYHO\ FKQUJHG





2N ;d, p&F /dd7 G,-&Fd4-G9,

ğ6RQVS’/L=L/ ;WWU;/WLY’ =RU/’ W…;W R//XUV Z…’Q ;Q\ WZR
;WRPV /RP’ LQ /ORV’ U;Q>’

ğ”RVW =;YRU;–O’ Z…’Q ;WRPV ;U’ vfpsvfy QP ;S;UW

ğzU;QVL’QW SRO;ULW\ LQ+X/’+ –’WZ’’Q ;WRPV ; QRQSRO;U
–RQ+ O’;+V WR ;WWU;/WLRQ ZLW… Q’;U–\ ;WRPV

ğG’U\ Z’;N LQW’U;/WLRQ
ğVWU’Q>W… LV ag N/;OuPROf HRZ’Y’U W…’ VXP R= P;Q\ G;Q 5’U
7;;O LQW’U;/WLRQV O’;+V WR LQ/U’;V’+ VWU’Q>W… ;Q+ VW;–LOLW\



2N ;d, p&F /dd7 G,-&Fd4-G9,

ğ.[;PSO’: & OL>;Q+ LQW’U;/WLQ> ZLW… LWV U’/’SWRU LV
;//RPSOLV…’+ –\ P;Q\ QRQ/RY;O’QW LQW’U;/WLRQV VX/… ;V
G;Q 5’U 7;;O LQW’U;/WLRQV



hN PzpF9xP9gG4 G,-&Fd4-G9,Vf
&,-F9xz

ğ1Y’U;OOb ; PRO’/XO’ LV …’O+ WR>’W…’U –\ P;Q\ LQW’U;/WLRQVf
& PRO’/XO’ =RUPV ; S;UWL/XO;U V…;S’ –’/;XV’ LW OLN’V WR
;+RSW W…’ ORZ’VW ’Q’U>\ VW;W’ hPLQLPL]’ ’QWURS\m

ğOQ ;+RSWLQ> W…LV V…;S’b W…’ ;OW’UQ;WLY’ /RQ=RUP;WLRQV ;U’
V’O’/W’+b ;Q+ W…’ >URXSV W…;W /;QQRW =RUP …\+UR>’Q –RQ+V
ZLW… Z;W’U hW…’ …\+URS…R–L/ RQ’Vm W’Q+ WR /OXVW’U RQ W…’
LQVL+’ R= W…’ PRO’/XO’ h;Z;\ =URP Z;W’Umf

ğP\GURSKRELFs h³Z;W’U …;WLQ>´m XQ/…;U>’+b QRQSRO;U PRO’/XO’Vb
+RQ¶W LQW’U;/W ZLW… Z;W’U

ğP\GURSKLOLFs Y³ZQWHU ORYLQJ´Ns FKQUJHG RU SROQU PROHFXOHVr
IURP K\GURJHQ ERQGV ZLWK ZQWHU



9-P&F G,-&Fd4-G9,V

ğORQL/s+LSRO’

ğ5LSRO’s+LSRO’

ğz…’ V…;S’ W…;W –LROR>L/;O P;/URPRO’/XO’V ;+RSW LV
+’S’Q+’QW RQ ; O;U>’ QXP–’U R= PRO’/XO;U LQW’U;/WLRQVf



8d4F9897&4)7&V

ğ”RVW –LROR>L/;OO\ LPSRUW;QW P;/URPRO’/XO’V ;U’
SRO\P’UVb /;OO’+ –LRSRO\P’UVf

ğFLRSRO\P’UV =;OO LQWR W…U’’ /O;VV’V:
ğSURW’LQVb
ğSRO\V;//…;UL+’V h/;U–R…\+U;W’Vmb ;Q+
ğQX/O’L/ ;/L+Vf





V)vdFV1 4dFg9PzpFd-&V

ğz…’ PRVW ;–XQ+;QW –LROR>L/;O /RPSRXQ+V

ğ4WUX/WXU;OO\ U’O;W’+ –XW …;Y’ ; +L==’U’QW /…’PL/;O
SURS’UWL’V

ğOQYROY’+ LQ W…’ VWRU;>’ ;Q+ WU;QVSRUW R= ’Q’U>\ h4W;U/…b
WO\/R>’Qm

ğ&V VWUX/WXU;O /RPSRQ’QW hk’OOXORV’ LQ SO;QWV ;Q+ k…LWLQ
LQ ;QLP;OVm

ğ5LYL+’+ LQWR: ”RQRV;//…;UL+’V b +LV;//…;UL+’V ;Q+
2RO\V;//…;UL+’V





nN v&,&Fd7 u9F8)7d u9F d V)vdF

ğ hkHp1mQ ’f>f WOX/RV’ k,Hgp1,
ğOQ ;OO VX>;UVb Qsg R= W…’ /;U–RQV …;V ; …\+UR[\O h1Hm >URXS ;Q+ W…’ ks
g /;U–RQ …;V ; /;U–RQ\O hkT1m >URXSf z…’ OR/;WLRQ R= W…’ /;U–RQ\O
>URXS ;Q+ W…’ RUL’QW;WLRQ R= W…’ …\+UR[\O >URXSV +’W’UPLQ’ W…’ W\S’ R=
VX>;Uf

ğO= W…’ /;U–RQ\O >URXS LV ;W W…’ ’Q+ h;Q ;O+’…\+’ >URXSm W…’Q LW LV ;Q
;O+RV’ h’f>f >OX/RV’m

ğO= W…’ /;U–RQ\O LV LQ W…’ PL++O’ h; N’WRQ’ >URXSm W…’Q LW LV ; N’WRV’ h’f>f
=UX/WRV’m

ğ4L[ /;U–RQ VX>;UV ;U’ /;OO’+ …’[RV’V h’f>f >OX/RV’m
ğNLY’ /;U–RQ VX>;UV ;U’ /;OO’+ S’QWRV’V h’f>f UL–RV’m
ğz…U’’ /;U–RQ VX>;UV ;U’ /;OO’+ WULRV’V h’f>f >O\/’U;O+’…\+’m



tN49,u9F8d-G9, 9u V)vdFV

;m”RQRV;//…;UL+’V

ğWOX/RV’ LV PRU’ R=W’Q =RXQ+ LQ ; ULQ> =RUP LQ VROXWLRQ:

ğz…’ 1UL’QW;WLRQ R= W…’ 1H >URXS RQ W…’ ksg /;U–RQ /;Q –’ ’LW…’U LQ
W…’ ;OS…; h–’ORZ W…’ SO;Q’ R= W…’ ULQ>m RU –’W; h;–RY’ W…’ SO;Q’ R=
W…’ ULQ>m SRVLWLRQ





V)vdFV1 4dFg9PzpFd-&V

–m5LV;//…;UL+’V
ğ5LV;//…;UL+’V /RQVLVW R= WZR ”RQRV;//…;UL+’V OLQN’+
–\ ; /RY;O’QW –RQ+:
ğ7QFWRVH Y IRUPN
ğhW;O;/WRV’ h gs( Dm WOX/RV’m
ğz…’ ’Q]\P’ O;/W;V’ –U’;NV +RZQ O;/WRV’ WR >OX/RV’
;Q+ >;O;/WRV’f ”;Q\ ;+XOW LQ+LYL+X;OV VWRS V\QW…’VL]LQ>
O;/W;V’ ’Q]\P’f &V ; U’VXOW ; O;U>’ S’U/’QW R= /’UW;LQ
SRSXO;WLRQV –’/RP’V O;/WRV’sLQWRO’U;QWf

7QFWRVH YJQOQFWRVH Yn.K 2N JOXFRVH



V)vdFV1 4dFg9PzpFd-&V

FN xRO\VQFFKQULGHV
ğ2RO\V;//…;UL+’V /RQVLVW R= P;Q\ PRQRV;//…;UL+’ XQLWV
hXVX;OO\ >OX/RV’ PRQRP’UVm OLQN’+ WR>’W…’U WR =RUP ORQ>
/…;LQVf
ğ’f>f VW;U/…b >O\/R>’Qb /’OOXORV’
ğ2RO\V;//…;UL+’V ;U’ XV’+ ;V ; =RUP R= VWRU;>’ R= ’Q’U>\
;Q+ ;OVR =RU VWUX/WXU;O URO’Vf
ğ4W;U/… LV ;Q XQU;QN’+ SRO\P’U R= WOX/RV’ h gs( Dm
OLQN;>’
ğk’OOXORV’ ± SO;\V ;Q LPSRUW;QW VWUX/WXU;O URO’ LQ SO;QWVq
RQ’ R= W…’ PRVW ;–XQ+;QW PRO’/XO’V RQ ’;UW…f LW LV ;Q
XQ–U;Q/…’+ SRO\P’U R= >OX/RV’ LQ h gs(Dm OLQN;>’f







7GxGpV

ğ=;WW\ ;/L+ –\ ;++LQ> ; /;U–R[\O >URXS hk11Hm >URXS WR ;
…\+UR/;U–RQ

ğ& =;WW\ ;/L+ LV ;Q ;PS…LS;W…L/ PRO’/XO’: /RQW;LQV –RW…
…\+URS…R–L/ ;Q+ …\+URS…LOL/ SRUWLRQV

ğz…U’’ =;WW\ ;/L+V ;Q+ RQ’ >O\/’URO PRO’/XO’ /;Q –’
/RP–LQ’+ LQ ; +’…\+U;WLRQ V\QW…’VLV WR =URP ; OLSL+ h;
WUL>O\/’UL+’mf



ğzUL>O\/’UL+’V ;U’ P;MRU VWRU;>’ =RUPV R= =;WW\ ;/L+V LQVL+’ /’OOV



xP9VxP97GxGpV

ğ& VX–>URXS R= OLSL+V W…;W SO;\ ; N’\ URO’ LQ /’OO VWUX/WXU’f
2…RVS…ROLSL+V ;U’ =RUP’+ –\ /RP–LQLQ> WZR =;WW\ ;/L+V ;Q+ ;
S…RVS…;W’ >URXS



xP9VxP97GxGpV

ğz…’ S…RVS…ROLSL+ /;Q ;OVR –’ U’SU’V’QW’+ ;V:

ğOQ VROXWLRQb S…RVS…ROLSL+V ZLOO ;VV’P–O’ WR =RUP PL/’OO’Vf



xP9VxP97GxGpV

ğ2…RVS…ROLSL+V =RUP ; OLSL+ –LO;\’U LQ ;Q ;TX’RXV VROXWLRQf & W\SL/;O
/’OO LV ’Q/ORV’+ –\ ; SO;VP; P’P–U;Q’b Z…L/… LV P;+’ XS R= ;
S…RVS…ROLSL+ –LO;\’U

ğz…’ …\+URS…R–L/ LQW’ULRU R= W…’ SO;VP; P’P–U;Q’ LV LPS’UP’;–O’
WR /…;U>’+ RU SRO;U PRO’/XO’

+\GURSKRELF OLSLG ELOD\HU



xF9-&G,V

ğ…;Y’ P;Q\ =XQ/WLRQV LQ W…’ /’OO

ğVWUX/WXU;O ;Q+ =XQ/WLRQ;O URO’V

ğgvx +L==’U’QW NLQ+V R= SURW’LQV P;+’ LQ ’XN;U\RWL/ /’OOV

ğ2URW’LQV ;U’ SRO\P’UV R= –XLO+LQ> –OR/NV NQRZQ ;V ;PLQR
;/L+V

ğpv +L==’U’QW ;PLQR ;/L+V ;Q+ VR /;Q P;N’ pvQ /RP–LQ;WLRQV
R= SURW’LQV O’Q>W… Q
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ğV >URXS hVL+’ /…;LQm Y;UL’V ;PRQ> W…’ pv +L==’U’QW ;PLQR ;/L+Vf pv
+L==’U’QW ;PLQR ;/L+V P;N’ XS ;OO SURW’LQV

ğ2’SWL+’V ;U’ ROL>RP’UV R= ;PLQR ;/L+V =RUP’+: YL; ; +’…\+U;WLRQ
U’;/WLRQ Z…’Q W…’ /;U–R[\O >URXS R= RQ’ S’SWL+’ LV OLQN’+ WR W…’
;PLQR >URXS R= ; V’/RQ+ ;PLQR ;/L+

ğ& ORQ> SRO\S’SWL+’ P;+’ XS R= P;Q\ ;PLQR ;/L+V LV /;OO’+ ;
SURW’LQf .;/… SURW’LQ …;V ; VS’/L=L/ RU+’U R= ;PLQR ;/L+V ;Q+
;+RSWV ; S;UWL/XO;U V…;S’ ± Z…L/… LV +’W’UPLQ’+ –\ W…’ V’TX’Q/’ R=
;PLQR ;/L+V
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YnN xULPQU\ VWUXFWXUH
z…’ OLQ’;U V’TX’Q/’ R= ;PLQR ;/L+V h’f>f 6HylffP’Ws/\VsO’XsO\Vs
>OX«k11sm m

YtN VHFRQGQU\ VWUXFWXUH
z…’ OR/;O ;UU;Q>’P’QW R= ;PLQR ;/L+V W…;W ;U’ /ORV’ WR>’W…’U LQ W…’
OLQ’;U /…;LQ WR =RUP VWUX/WXU’V W…;W LQ/OX+’ s…’OL/’Vb sSO’;W’+ V…’’WV
;Q+ U;Q+RP /RLOV ;Q+ ORRSVf

YoN -HUWLQU\ VWUXFWXUH
4S;WL;O ;UU;Q>’P’QW R= ;PLQR ;/L+V W…;W ;U’ =;U ;S;UW LQ W…’ OLQ’;U
SRO\S’SWL+’ /…;LQ WR =RUP W…’ =XOO ys+LP’QVLRQ;O h=RO+’+m VWUX/WXU’ R=
W…’ SURW’LQf &OVR LQ/OX+’V +LVXO=L+’ –RQ+V

Y2N LXQWHUQQU\ VWUXFWXUH
OQW’U;/WLRQ R= PRU’ W…;Q RQ’ SRO\S’SWL+’ /…;LQq ;VVR/L;WLRQ –’WZ’’Q
+L==’U’QW SURW’LQV WR =RUP /RPSO’[’V VX/… ;V +LP’UVb WULP’UVb
W’WU;P’UV




