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Dcp Mglcp_jmimprgimgbpcxcnrmp gqr gk _irgtgcprcl Zsqr_lb _l bcp Rcesj_rgml bcq Ejcirpmjwr,.
Vmjskclf_sqf_jrcq qmugc _l bcp Bjsrbpsaipcesj_rgml `crcgjger- A`qcgrq bgcqcp nfwqgmjmegqafcl
Wgpislecl d§pbcpr cp gk i_pbgmpclmt_qisj£pcl Swqrck n_rfmnfwqgmjmegqafc Ppmxcqqc ugc
Ildj_kk_rgml+ Fg`pmqc slb Hwncprpmnfgc+ ucjafc bgc i_pbgmt_qisj£pc Mmp`gbgr£r slb Mmpr_jg,
r£r lce_rgt `ccgldjsqqcl- H§afqru_fpqafcgljgaf qglb d¤p bgc qaf£bjgafc Rcxcnrmp,Airgtgcpsle
ecugqqc Ukec`sleq`cbgleslecl lmruclbge- Egl k§ejgafcp F_irmp qglb pc_irgtc Srgaiqrmddqnc,
xgcq+ ucjafc c`clqm kgr i_pbgmt_qisj£pcl Epip_lislecl _qqmxggcpr ucpbcl- D_`cg ugpb bgc Ppm,
rcgl,Twpmqgl,Ngrpgcpsle _jq M_picp tcpkcfprcl lgrpmq_rgtcl Srpcqqcq _lcpi_llr-
Eq cpdmjerc xsl£afqr bgc Cf_p_ircpgqgcpsle bcq Srgaiqrmddkmlmvgb,Dmlmpq SNAP 'S,Ngrpmqm,N,
Aacrwjnclgagjj_kgl( slb bcq Pcpmvwlgrpgr,Bgjblcpq Sgl,0 '2,Mmpnfmjglmqwblmlgkgl( fglqgafrjgaf
bcp Fpcgqcrxsle tml Srgaiqrmddkmlmvgb slb bcp F£fgeicgr xsp Ppmrcgl,Twpmqgl,Ngrpgcpsle _jq
Hglucgq _sd bgc gl tgrpm,Epxcsesle lgrpmq_rgtcl Srpcqqcq- Zsbck uspbc gl cglck fcrcpmjmecl
Evnpcqqgmlqqwqrck kgr cglck Rcnmprcpeclimlqrpsir bgc Bccglrp£afrgesle bcp eclmkgqafcl
Airgtgr£r bcq fsk_lcl Mglcp_jmimprgimgbpcxcnrmpq bspaf lgrpmq_rgtcl Srpcqq gl Fmpk tml
Pcpmvwlgrpgr 'ONOO,( slrcpqsafr- Hgcp`cg i_kcl _saf rpsligcprc+ b-f- eci¤pxrc
Rcxcnrmpt_pg_lrcl xsk Eglq_rx+ sk bcl Wgpimpr tml Pcpmvwlgrpgr _k Mglcp_jmimprgimgb,
pcxcnrmp l£fcp xs `cqrgkkcl- Zsq£rxjgaf uspbc bcp Mglcp_jmimprgimgbpcxcnrmp _sd Ppmrcgl,
c`clc _jq bgpcircq Zgcj cglcp bspaf Pcpmvwlgrpgr tcpspq_afrcl Twpmqgl,Ngrpgcpsle slrcpqsafr-
Eq imllrc ecxcger ucpbcl+ b_qq bgc ecu£fjrcl Kmlxclrp_rgmlcl _l Sgl,0 slb SNAP pcjct_lrc
Mclecl _l Srgaiqrmddkmlmvgb dpcgqcrxcl- Dspaf bgc xsq£rxjgafc Fpcgqcrxsle tml Ssncpmvgb,
Algmlcl d¤fpr Sgl,0 xsp Bgjbsle tml Pcpmvwlgrpgr+ ucjafcq bgc Bgjbsle tml 2,Ngrpm,Twpmqgl d§p,
bcpr- Wcgrcpfgl imllrc ecxcger ucpbcl+ b_qq lgrpmq_rgtcp Srpcqq+ gk Sncxgcjjcl Pcpmvwlgrpgr+ gl
bcp L_ec gqr+ bcl Mglcp_jmimprgimgbpcxcnrmp _saf sl_`f£lege tml cglcp Lge_lbcl,Bglbsle xs
_irgtgcpcl- Dgc A.B,Dmk£lc bcq Rcxcnrmpq qafcglr cgl k§ejgafcp Alepgddqmpr tml Pcpmvwlgrpgr
xs qcgl- Dcp bgpcirc Ppmrcgl,N_afucgq cglcp 2,Ngrpm,Twpmqgl,Bgjbsle _k Mglcp_jmimprgimgb,
pcxcnrmp _jq nmqrrp_lqj_rgml_jc Ppmrcglkmbgdgi_rgml bspaf Pcpmvwlgrpgr ecj_le lgafr- Safjsqqdmj,
ecplb `cqgrxr lgrpmq_rgtcp Srpcqq cglc Bcbcsrsle `cg bcp Lge_lbcl,sl_`f£legecl Airgtgcpsle
bcq Mglcp_jmimprgimgbpcxcnrmpq slb rp£er qmkgr k§ejgafcpucgqc xs bck n_rfmjmegqafcl Uk,
ec`sleqkgjgcs `cg+ b_q cglc gl_b£os_rc Mglcp_jmimprgimgbpcxcnrmp,Airgtgcpsle d§pbcpr-

Safj§p+ K_rfjccl; Mmbsj_rgml bcp eclmkgqafcl Airgtgr£r bcq Mglcp_jmimprgimgbpcxcnrmpq bspaf
Srgaiqrmddkmlmvgb,`_qgcpclbcl R_bgi_jqrpcqq+ H_jjc 'S__jc(+ Ulgt-+ Mcb- F_i-+ Dgqq-+ 8/ Scgrcl+
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0-0 Mglcp_jmimprgimgbpcxcnrmp 'MR( ---------------------------------------------------------------------------------------- 0
0-0-0 Gclqrpsirsp bcq MR------------------------------------------------------------------------------------------------------------ 1
0-0-1 Ppmrcglqrpsirsp bcq MR ------------------------------------------------------------------------------------------------------ 1
0-0-2 Fslirgmlqucgqc bcq MR ------------------------------------------------------------------------------------------------------ 2
0-0-3 Pmqrrp_lqj_rgml_jc Mmbgdgi_rgmlcl bcq MR ------------------------------------------------------------------------ 3
0-0-4 Mglcp_jmimprgimgb,Scjcirgtgr£r-------------------------------------------------------------------------------------------- 4
0-1 Ajbmqrcpml -------------------------------------------------------------------------------------------------------------------------- 7
0-2 Sgel_jec`sle tml Ajbmqrcpml.MR-------------------------------------------------------------------------------------- 7
0-2-0 Kj_qqgqafc+ cngrfcjg_jc+ eclmkgqafc Ajbmqrcpml.MR,Wgpislecl--------------------------------------- 7
0-2-1 Ngafr,eclmrpmnc Ajbmqrcpml.MR,Wgpislecl------------------------------------------------------------------- 0/
0-2-2 Ngafr,cngrfcjg_jc+ lgafr,ij_qqgqafc Mcaf_lgqkcl bcp Ajbmqrcpml.MR,Wgpisle ------------- 01
0-3 Srgaiqrmddkmlmvgb 'NO( slb R_bgi_jqrpcqq ----------------------------------------------------------------------- 02
0-3-0 NO,Bgjbsle------------------------------------------------------------------------------------------------------------------------ 03
0-3-1 Dgddsqgmlq, slb Sgel_jcgeclqaf_drcl tml NO-------------------------------------------------------------------- 03
0-3-2 Fslirgmlqtgcjd_jr tml NO -------------------------------------------------------------------------------------------------- 04
0-3-3 Zwrmrmvgqafc Bcbcsrsle tml NO; Cf_p_ircpgqgcpsle tml RNS slb ROS -------------------------- 05
0-3-4 Pfwqgmjmegqafc Elrqrcfsle slb Bcbcsrsle tml RNS.ROS ----------------------------------------------- 07
0-3-5 Dcp RNS,¶Fs¢_`bpsai‡; Ppmrcgl,Twpmqgl,Ngrpgcpsle--------------------------------------------------------- 08
0-3-7 P_rfmnfwqgmjmegqafc RNS.ROS,Asqugpislecl ----------------------------------------------------------------- 0:
0-3-8 RNS.ROS slb Ajbmqrcpml.MR ------------------------------------------------------------------------------------------ 10
-) P[W]dWekf_Y VWc 9cTW[e)))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))) --
.) DSeWc[S][W_ f_V DWeZ`VW_)))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))) -.
2-0 M_rcpg_jgcl------------------------------------------------------------------------------------------------------------------------ 12
2-1 Zcjj`gmjmegqafc Mcrfmbcl ------------------------------------------------------------------------------------------------ 12
2-1-0 Vcpuclbcrc Zcjj,Lglgcl----------------------------------------------------------------------------------------------------- 12
2-1-1 Zcjjisjrgtgcpsle ----------------------------------------------------------------------------------------------------------------- 12
2-1-2 Tp_lqgclrc Zcjjrp_lqdcirgml----------------------------------------------------------------------------------------------- 13
2-1-3 Vcpuclbcrc Pj_qkgbc d¤p bgc rp_lqgclrcl Tp_lqdcirgmlcl ---------------------------------------------- 13
2-2 Ppmrcgl`gmafckgqafc Mcrfmbcl -------------------------------------------------------------------------------------- 13
2-2-0 Hcpqrcjjsle tml Zcjj,Lwq_rcl--------------------------------------------------------------------------------------------- 13
2-2-1 Bcqrgkksle bcq Ppmrcglecf_jrcq ------------------------------------------------------------------------------------- 14
2-2-2 Rcnmprcpecl,Aqq_w------------------------------------------------------------------------------------------------------------ 15
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2-2-3 SDS,PAGE,Gcjcjcirpmnfmpcqc slb Wcqrcpl Bjmr ------------------------------------------------------------- 18
2-2-4 ELISA 'Elxwkc jglicb Ikkslm qmp`clr Aqq_w(----------------------------------------------------------------- 20
2-3 Bcqrgkksle bcp Srgaiqrmddkmlmvgb,Fpcgqcrxsle slb Pcpmvwlgrpgr,Bgjbsle --------------------- 21
2-3-0 Ngrpgr,Aqq_w kgrrcjq Gpgcqq,Rc_irgml --------------------------------------------------------------------------------- 21
2-3-1 Alrgi§pncptcpkgrrcjrc Ngrpm,Twpmqgl,Dcrcirgml _jq Hglucgq d¤p Pcpmvwlgrpgr,Bgjbsle ----- 21
2-4 Sr_rgqrgqafc Asqucprsle --------------------------------------------------------------------------------------------------- 22
/) =cYWT_[ddW))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))) ./
3-0 D_pqrcjjsle bcq fsk_lcl Mglcp_jmimprgimgbpcxcnrmpq 'fMR( _sd Ppmrcglc`clc ----------- 23
3-0-0 D_pqrcjjsle bcq fMR _sd Ppmrcglc`clc gl HEK1:2,Zcjjcl l_af Tp_lqdcirgml ----------------- 23
3-0-1 D_pqrcjjsle bcq fMR _sd Ppmrcglc`clc gl OK,Zcjjcl l_af Tp_lqdcirgml ------------------------- 25
3-0-2 GRE,SEAP,Airgtgcp`_picgr tml OK,Zcjjcl slb clbmeclc Srcpmgbpcxcnrmpcl ------------------- 25
3-0-3 GRE,SEAP,Airgtgcp`_picgr rp_lqdgxgcprcp OK,Zcjjcl kgr bck fsk_lcl Mglcp_jmimprgimgb,

`xu- fsk_lcl Gjsimimprgimgbpcxcnrmp---------------------------------------------------------------------------- 27
3-0-4 Dmqgq,Alrumpr,Bcxgcfsle bcp GRE,SEAP,Airgtgcpsle bspaf Ajbmqrcpml slb

Dcv_kcrf_qml------------------------------------------------------------------------------------------------------------------ 28
3-1 NO,Bgjbsle slb Pcpmvwlgrpgr,Fpcgqcrxsle bspaf Sgl,0 `xu- SNAP ----------------------------------- 3/
3-1-0 NO, `xu- Ngrpgr,Bcqrgkksle gk Ngrpgr,Aqq_w-------------------------------------------------------------------- 3/
3-1-1 Bcqrgkksle bcp Pcpmvwlgrpgr,Bgjbsle kgr kmlmijml_jck 2,Ngrpm,Twpmqgl,Alrgi§pncp -- 30
3-1-2 Bccgldjsqqsle bcp Ppmrcglkclec bspaf Zse_`c bcp `cgbcl R_bgi_j,Dmlmpcl Sgl,0 `xu-

SNAP---------------------------------------------------------------------------------------------------------------------------------- 31
3-1-3 Qs_lrgr_rgtc Bccgldjsqqsle bcq fsk_lcl Mglcp_jmimprgimgbpcxcnrmpq bspaf

Alucqclfcgr tml Sgl,0 slb SNAP ------------------------------------------------------------------------------------ 32
3-2 Wgpisle tml Sgl,0 slb SNAP _sd bgc GRE,SEAP,Airgtgr£r ------------------------------------------------ 33
3-2-0 Egldjsqq bcp R_bgi_j,Dmlmpcl Sgl,0 slb SNAP _sd lgafr,fMR,rp_lqdgxgcprc OK,Zcjjcl ---- 33
3-2-1 Egldjsqq tml SNAP _sd bgc fMR,Tp_lq_irgtgcpsleq_irgtgr£r gl OK,Zcjjcl ------------------------- 34
3-2-2 Egldjsqq tml Sgl,0 _sd bgc fMR,Tp_lq_irgtgcpsleq_irgtgr£r gl OK,Zcjjcl-------------------------- 38
3-2-3 Egldjsqq tml Sgl,0 slb SNAP qmugc Dcv_kcrf_qml _sd bcl fGR gl OK,Zcjjcl ---------------- 40
3-2-4 Dmk£lcl,_`f£legec Bccgldjsqqsle bcp fMR,Tp_lq_irgtgcpsleq_irgtgr£r gl OK,Zcjjcl--- 41
3-3 Ppmrcgl,Twpmqgl,Ngrpgcpsle------------------------------------------------------------------------------------------------ 43
3-3-0 Ppmrcgl,Twpmqgl,Ngrpgcpsle gl OK,Zcjjcl --------------------------------------------------------------------------- 43
3-3-1 Ppmrcgl,Twpmqgl,Ngrpgcpsle gl HEK1:2,Zcjjcl ------------------------------------------------------------------- 44
3-3-2 Ppmrcgl,Twpmqgl,Ngrpgcpsle gl Zcjj,Lwq_rcl kgrrcjq Sgl,0 `xu- SNAP -------------------------------- 45
0) <[d¥fdd[`_))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))) 04
4-0 Dcp lgrpmq_rgtc Srpcqq gk cvncpgkclrcjjcl Mmbcjj ----------------------------------------------------------- 48
4-1 Dcp Uke_le kgr slrcpqafgcbjgafcl Zcjj,Lglgcl; OK `xu- HEK1:2------------------------------------ 48
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4-2 Egldjsqq tml NO _sd bgc rp_lqipgnrgmlcjjc fMR,Airgtgr£r -------------------------------------------------- 4:
4-3 Egldjsqq tml Pcpmvwlgrpgr _sd bgc rp_lqipgnrgmlcjjc fMR,Airgtgr£r ------------------------------------ 50
4-4 Egldjsqq tml NO slb Pcpmvwlgrpgr _sd bgc rp_lqipgnrgmlcjjc fGR,Airgtgr£r------------------------ 51
4-5 Egldjsqq tml Pcpmvwlgrpgr _sd bgc A.B,Dmk£lc bcq fMR -------------------------------------------------- 52
4-7 Dgc Twpmqgl,Ngrpgcpsle; Dcp Fs¢_`bpsai bspaf lgrpmq_rgtcl Srpcqq --------------------------------- 53
4-8 Pcpqncirgtcl --------------------------------------------------------------------------------------------------------------------- 54
1) PfdS^^W_XSddf_Y))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))) 13
3) C[eWcSefcgWckW[UZ_[d))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))) 16
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00«,HSD1 00«,Hwbpmvwqrcpmgb,Dcfwbpmecl_qc,1
zC Tckncp_rsp gl Gp_b Ccjagsq
’e Mgipmep_kk
’j Mgipmjgrcp
’M Mgipmkmj_p
# 't.t( Vmjskclnpmxclr
# 'u.t( Gcugafrqnpmxclr
A``- A``gjbsle
ACTH Abpclmamprgamrpmncq Hmpkml
AF 9;LAN9LAGF >MF;LAGF <GE9AF
AP0 Airgt_rmp,Ppmrcgl 0
APS Akkmlgskncpmvmbgqsjd_r
AS Akglmq£spc
AT0,Rcxcnrmp Alegmrclqgl II,Twn 0,Rcxcnrmp
ATP Abclmqglrpgnfmqnf_r
BCA 1+1′,Bgafglmjgl,3+3′,bga_p`mlq£spc
BH3 Tcrp_fwbpm`gmnrcpgl
Bgq Mcrfwjcl`gq_apwj_kgb
BSA `mtglcq Scpsk_j`skgl
Bqn- Bcgqngcj
`qnu- `cgqngcjqucgqc
`xu- `cxgcfslequcgqc
a_- agpa_
aAMP xwijgqafcq Abclmqglkmlmnfmqnf_r
aGMP xwijgqafcq Gs_lmqgl,2̃+4̃,Mmlmnfmqnf_r
CHIF ;@9FF=D%AF<M;AF? >9;LGJ
Cj, Cfjmpgb,Iml
ak Zclrgkcrcp
ak¦ Qs_bp_rxclrgkcrcp
CNK2 ;GFF=;LGJ =F@9F;=J G> CAF9K= KMHHJ=KKGJ G> 59K%)
CO1 Kmfjclqrmddbgmvgb
CO2, C_p`ml_r,R_bgi_j
aSRC ;=DDMD9J KL=JGA< J=;=HLGJ ;G9;LAN9LGJ
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Cs* cglucprgecq Ksndcp,Iml
Cs1* xucgucprgecq Ksndcp,Iml
CsSO3 Ksndcpqsjd_r
Cs.Zl,SOD Ksndcp.Zgli,Ssncpmvgb,Dgqksr_qc
DAG Dg_awjejwacpmj
DBD DNA,`glbclbc Dmk£lc
bf- b_q fcg¢r
DNA <=KGPQJA:GFM;D=A; 9;A<
EDRF =F<GL@=DA9D <=JAN=< J=D9PAF? >9;LGJ
EDTA Erfwjclbg_kglrcrp_cqqgeq£spc
EF,1 Ejmle_rgmlqd_irmp 1
EGFP =F@9F;=< ?J==F >DMGJ=K;=FL HJGL=AF
EGFR =HA<=JE9D ?JGOL@ >9;LGJ J=;=HLGJ
EGTA Erfwjclejwamj,`gq'_kglmcrfwjcrfcp(,rcrp_cqqgeq£spc
ELISA Elxwkc jglicb Ikkslm qmp`clr Aqq_w
ELL =D=N=F%FAF=L==F DQKAF=%JA;@ D=MC=EA9
EN_C cngrfcjg_jcp N_rpgsk,K_l_j '=HAL@=DA9D 39#% ;@9FF=D"
cNOS clbmrfcjg_jc Srgaiqrmddkmlmvgb,Swlrf_qc > NOS2
EPHESUS =ajcpclmlc NcspmZmpkml_j =ddgag_aw _lb Jfptgt_j Jrsbw
ERK =PLJ9;=DDMD9J J=?MD9L=< CAF9K=
cr _j- cr _jgg
FAD Fj_tgl,Abclgl,Dglsijcmrgb
FAF /9K%9KKG;A9L=< >9;LGJ '
FCS dcr_jcq K£j`cpqcpsk
FMN Fj_tgl,Mmlmlsijcmrgb
e Epb_lxgcfsleqip_dr
GILZ Gjsimimprgimgb,glbsxgcprcq Lcsxgl Zgnncp Ppmrcgl
GR Gjsimimprgimgbpcxcnrmp
GRE Gjsimimprgimgb,pcqnmlqgtcq Ejckclr
f Srslbc.l
H* W_qqcpqrmdd,Iml
H1O W_qqcp
H` H£kmejm`gl
HCj S_jxq£spc
HEK1:2 @ME9F =E:JQGFA; CA<F=Q (,) ;=DDK
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fGR fsk_lcp Gjsimimprgimgbpcxcnrmp
fMR fsk_lcp Mglcp_jmimprgimgbpcxcnrmp
HO Hwbpmvwj,R_bgi_j
H1O1 W_qqcpqrmddncpmvgb
HOCj fwnmafjmpgec S£spc
HRE Hmpkml,pcqnmlqgtcq Ejckclr
HRP Mccppcrrgaf,Pcpmvgb_qc
H1SO3 Safucdcjq£spc
fqn @=9L K@G;C HJGL=AF
g-a- glrp_xcjjsj£p
ICAM0 AFL=J;=DDMD9J 9<@=KAGF EGD=;MD= '
IeG Ikkslejm`sjgl G
gNOS AF<M;A:D= . glbsxgcp`_pc Srgaiqrmddkmlmvgb,Swlrf_qc > NOS1
IP2 ',Kgl_qc( Ilmqgrmj,Tpgnfmqnf_r ',Kgl_qc(
K* K_jgsk,Iml
KCj K_jgskafjmpgb
iD_ Kgjmb_jrml
ie Kgjmep_kk
KHK impml_pc Hcpxip_lifcgr
KH1PO3 K_jgskbgfwbpmeclnfmqnf_r
K,p_q1A 1AJKL=F J9K (-
K,WNK0 CA<F=Q KH=;A>A; OAL@ FG DQKAF= CAF9K= '
j Lgrcp
LBD Lge_lbcl,`glbclbc Dmk£lc
LDL DGO <=FKALQ DAHGHJGL=AF
M Mmj_p
kA Mgjjg_kncpc
MCP,0 M_ipmnf_ecl,Cfckm_rrp_irmpnpmrcgl,0
MEK EALG?=F 9;LAN9L=< HJGL=AF CAF9K= CAF9K=
ke Mgjjgep_kk
MeCj1 M_elcqgskafjmpgb
MeSO3 M_elcqgskqsjd_r
kgl Mglsrc.l
kj Mgjjgjgrcp
kM Mgjjgkmj_p
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Ml,SOD M_le_l,_`f£legec,Ssncpmvgb,Dgqksr_qc
MOPS 2,N,Mmpnfgjglmnpmn_lqsjdmlq£spc
MR Mglcp_jmimprgimgbpcxcnrmp
MRE Mglcp_jmimprgimgb,pcqnmlqgtcq Ejckclr
kRNA E=KK=F?=J JA:GFM;D=A; 9;A<
N_* N_rpgsk,Iml
N_Cj N_rpgskafjmpgb
NAD* Ngamrgl_kgb,Abclgl,Dglsajcmrgb+ mvgbgcprc Fmpk
NAD'P(H Ngamrgl_kgb,Abclgl,Dglsajcmrgb',Pfmqnf_r(+ pcbsxgcprc Fmpk
N_H1PO3 N_rpgskbgfwbpmeclnfmqnf_r
N_1HPO3 Dgl_rpgskfwbpmeclnfmqnf_r
N_NO1 N_rpgsklgrpgr
N_OH N_rpgskfwbpmvgb
NCC N_*.Cj,,Kmrp_lqnmprcp
Ncbb F=MJ9D HJ=;MJKGJ ;=DD =PHJ=KK=< <=N=DGHE=FL9DDQ <GOFJ=?MD9L=< HJGL=AF
NES Nsijc£pcq Evnmpr,Sgel_j
NF›B FM;D=9J >9;LGJ !C9HH9%DA?@L%;@9AF%=F@9F;=J! G> 9;LAN9L=< .%;=DDK
NF,YC FM;D=9J LJ9FK;JAHLAGF >9;LGJ
NHE N_*.H*,Asqr_sqafcp
NLS Nsijc£pc Lmi_jgq_rgmlqqcosclx
lk N_lmkcrcp
lM N_lmkmj_p
lNOS lcspml_jc Srgaiqrmddkmlmvgb,Swlrf_qc > NOS0
NO FALJA; GPA<=$ Srgaiqrmddkmlmvgb
NO* Ngrpmqmlgsk,K_rgml
NO‚ Ngrpmvwj,Algml
NO1 Srgaiqrmddbgmvgb
NO1 Srgaiqrmddbgmvgb,R_bgi_j
NO1‚ Ngrpgr
NO2, Ngrp_r
NOS Srgaiqrmddkmlmvgb,Swlrf_qc
NTD N,rcpkgl_jc Dmk£lc
O1 kmjcisj_pcp S_scpqrmdd
O1, Ssncpmvgb,Algml
OK GHGKKME CA<F=Q ;=DDK
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ONOO, Pcpmvwlgrpgr
ONPG m,Ngrpmnfclwj,«,D,G_j_irmnwp_lmqgb
n n,Wcpr< ¡`cpqafpcgrslequ_fpqafcgljgaficgr
n28 kgrmecl_irgtgcprc Ppmrcgligl_qc 28
PAI Pj_qkglmecl Airgt_rmp,Ilfg`grmp
PBS Pfmqnf_r,ecnsddcprc S_jxj§qsle
nH HGL=FLA9 0Q<JG?=FAA
PIAS HJGL=AF AF@A:ALGJ G> 9;LAN9L=< KA?F9D LJ9FK<M;=J 9F< 9;LAN9LGJ G>

LJ9FK;JAHLAGF
nK_ S£spcqr£pic
PKC Ppmrcgligl_qc C
PKG Ppmrcgligl_qc G
PTM nmqrrp_lqj_rgml_jc Mmbgdgi_rgmlcl
RAAS Rclgl,Alegmrclqgl,Ajbmqrcpml,Swqrck
R_d J9HA<DQ 9;;=D=J9L=< >A:JGK9J;GE9
RALES I_lbmkgxcb 9]b_armlc =t_js_rgml Jrsbw
RNS J=9;LAN= FALJG?=F KH=;A=K . pc_irgtc Srgaiqrmdd,Sncxgcq
ROMK J9L GML=J E=<MDD9JQ 1#%;@9FF=D
ROO, Lgngb,R_bgi_j
ROS J=9;LAN= GPQ?=F KH=;A=K . pc_irgtc S_scpqrmdd,Sncxgcq
SDS N_rpgskbmbcawjqsjd_r
SDS,PAGE SDS,Pmjw_apwj_kgb,Gcjcjcirpmnfmpcqc
SEAP Scipcrmpgqafc Aji_jgqafc Pfmqnf_r_qc
SEM KL9F<9J< =JJGJ G> L@= E=9F
SERCA1_ K9J;GHD9KEA;&=F<GHD9KEA; J=LA;MDME ;9D;AME -649K=
qGC j§qjgafc Gs_lwj_rxwij_qc
SGK,0 Scpsk, slb Gjsimimprgimgb,pcesjgcprc Ppmrcgl,Kgl_qc 0
Sgl,0 2,Mmpnfmjglmqwblmlgkgl
SNAP S,Ngrpmqm,N,Aacrwjnclgagjj_kgl
qme- qmecl_llrc.p
SUMO KE9DD M:AIMALAF%J=D9L=< EG<A>A=J
T_`- T_`cjjc
TBS Tpgq,ecnsddcprc S_jxj§qsle
TEMED Tcrp_kcrfwjcrfwjclbg_kgl
TGF,«0 LJ9FK>GJEAF? ?JGOL@ >9;LGJ «'



Vcpxcgaflgq bcp A`i¤pxslecl slb Swk`mjc

, IX ,

Tpgq Tpgq'fwbpmvwkcrfwj(,_kglmkcrf_l
Tqe0/0 Tskmp Ssnnpcqqmp Gcl 0/0
U`a : M:AIMALAF%;GFBM?9LAF? =FRQE= ,
s-_- slrcp _lbcpck
USA Vcpcglgerc Sr__rcl tml Akcpgi_
Uqn1,34 M:AIMALAF%KH=;A>A; HJGL=9K= (%*+
squ- slb qm ucgrcp
s-t-_- slb tgcjc _lbcpc
t-_- tmp _jjck
tq- tcpqsq
VSMC N9K;MD9J KEGGL@ EMK;D= ;=DDK
WB Wcqrcpl Bjmr
x-B- xsk Bcgqngcj
ZlCj1 Zgliafjmpgb
ZNS xclrp_jcq Ncptclqwqrck
x-T- xsk Tcgj



, 0 ,

,) =[_]W[ef_Y

Scgr bcp cpqrk_jgecl Iqmj_rgml bcq kglcp_jmimprgimgbcl Hmpkmlq Ajbmqrcpml gk J_fp 0:42
bspaf Sgknqml cr _j- '0( _sq ¤`cp 4// ie `mtglcp Nc`cllgcpc slb bcp cpqrk_jgecl Kjmlgcpsle
bcq xsecf§pgecl Srcpmgbfmpkmlpcxcnrmpq+ bck Mglcp_jmimprgimgbpcxcnrmp 'MR(+ bspaf Appgx_
cr _j- 0:87 '1( jgcecl kcfpcpc J_fpxcflrc glrclqgtcp Fmpqafsle xsp bcr_gjjgcprcl Asdij£psle bcp
Wgpisleq, slb Fslirgmlqucgqc tml Ajbmqrcpml slb bcq MR- Scfp xcgrge imllrc `cgbcl bgc Rc,
esj_rgml bcp Ejcirpmjwr, slb W_qqcp,Hmk§mqr_qc _jq ¶ij_qqgqafc‡ Asde_`c t-_- gk bgqr_jcl
Ncnfpml bcp Ngcpc slb gk Cmjml xsecqafpgc`cl ucpbcl '2<3(- A`qcgrq bcp ij_qqgqafcl Wgpisl,
ecl u£afqr bgc Bcbcsrsle bcp ¶lgafr,ij_qqgqafcl‡ Wgpislecl tml Ajbmqrcpml.MR+ bgc tmp,
lcfkjgaf Hcpx+ Ngcpc+ Gcd£¢c slb b_q Gcfgpl `crpcddcl- Dgc MR,Airgtgcpsle+ bgc lgafr sl`c,
bgler kgr cglck cpf§frcl Ajbmqrcpml,Sngcecj cglfcpecfcl ksqq+ d¤fpr ¤`cp npmgldj_kk_rm,
pgqafc slb npmdg`pmrgqafc Ppmxcqqc xsp Asdpcafrcpf_jrsle slb Ppmepcqqgml tml Elbmpe_lqaf£,
bgesle kgr `qnu- Bjsrbpsaicpf§fsle+ Hcpxfwncprpmnfgc slb i_pbgm,t_qisj£p,pcl_jck
Rckmbcjjgle '4(- Dgc ijglgqafc Bcbcsrsle cglcp n_rfmjmegqafcl MR,Airgtgcpsle imllrc bspaf
bgc RALES, '"9F<GEAR=<  %<9;LGF= !N9DM9LAGF #LM<Q( slb EPHESUS, '!&D=J=FGF= 3=MJG$GJEG%
F9D !>>A;A9;Q 9F< #'JNAN9D #LM<Q( Srsbgcl bckmlqrpgcpr ucpbcl; Dckl_af npmdgrgcpcl Pmqrkwm,
i_pbgld_pir,P_rgclrcl kgr Hcpxglqsddgxgclx qgelgdgi_lr tml cglcp kcbgi_kclr§qcl MR,Bjmai_bc
'5<7(- Dspaf Sngpmlmj_irml `xu- Enjcpclml tcp`cqqcprc qgaf b_q Srsbgclmsramkc slb d¤fprc xs
pcbsxgcprcp Mmp`gbgr£r slb Mmpr_jgr£r- D_kgr f_`cl bcp MR slb qcglc kcbgi_kclr§q glbsxgcp,
rc Bjmai_bc cglc gkkclqc Wgafrsle cpf_jrcl slb bcl Safpgrr gl bgc r£ejgafc ijglgqafc Pp_vgq
l_af _irscjjcp jcgrjglgclecpcafrcp Bcf_lbjsle '8( fcpxglqsddgxgclrcp P_rgclrcl tmjjxmecl-
Wcgrcpd¤fpclbc Ulrcpqsafslecl ucgqcl gkkcp kcfp Vcpdjcafrslecl bcq MR kgr _lbcpcl
Sgel_ji_qi_bcl l_af+ ucqf_j` bgc Kmknjcvgr£r bcp MR.Ajbmqrcpml,Airgtgr£r R_sk d¤p tgcjc
lcsc Fmpqafsleq_lq£rxc j£qqr '3<4<:,03(-

,), D[_WcS]`¥`ce[¥`[VcWkWae`c $DI%
Dcp Mglcp_jmimprimgbpcxcnrmp gqr _jq Lge_lbcl,_`f£legecp Tp_lqipgnrgmlqd_irmp '1( cgl Mgrejgcb
bcp Ssncpd_kgjgc bcp lsijc£pcl Rcxcnrmpcl '04(- Dcp MR `gjbcr xsq_kkcl kgr bck Gjsimimprg,
imgbpcxcnrmp 'GR( '05(+ Tfwpmgbpcxcnrmp '07(+ Rcrglq£spcpcxcnrmp '08( slb bck Vgr_kgl D,
Rcxcnrmp '0:( bgc Ss`d_kgjgc bcp Srcpmgb,Tfwpmgb,Hmpkmlpcxcnrmpcl '1/(- H_snrq£afjgaf ugpb
bcp MR gl nmj_pgqgcprcl cngrfcjg_jcl Gcuc`cl cvnpgkgcpr+ ugc x-B- bgqr_jcq Ncnfpml slb Cmjml+
um cp _l bcp Rcesj_rgml Ajbmqrcpml,glbsxgcprcp Gclc `crcgjger gqr '10(- A`cp _saf gl lgafr,
cngrfcjg_jcl Gcuc`cl+ ugc Hgnnma_knsq+ Hwnmrf_j_ksq+ K_pbgmkwmxwrcl slb Abgnmxwrcl
imllrc cglc MR,Evnpcqqgml l_afecugcqcl ucpbcl '11<12(- Dcp MR qngcjr cglc xclrp_jc Rmjjc gl



Egljcgrsle

, 1 ,

bcp S_jx, slb Vmjskcl,Hmk§mqr_qc slb bcp b_kgr cglfcpecfclbcl nfwqgmjmegqafcl Bjsr,
bpsaipcesj_rgml '1(- Dgc Bcbcsrsle ugpb gl MR,ilmaimsr,M_sq,Mmbcjjcl bcsrjgaf+ bgc cgl
k_qqgtcq slb jcr_j tcpj_sdclbcq S_jxtcpjsqr,Swlbpmk _sducgqcl '13(-

,),), ?W_decf¥efc VWd DI
D_q bcl fsk_lcl Mglcp_jmimprgimgbpcxcnrmp 'fMR( imbgcpclbc Gcl fcg¢r NR2C1 '1<14(+ jgcer
_sd bck j£lecpcl Apk bcq Cfpmkmqmkq 3 gl bcp Rcegml o20-0,o20-1+ gqr a_- 34/ Kgjm`_qcl,
n__pc j_le slb `cqrcfr _sq glqecq_kr 0/ Evmlq '15,18(- Dgc Evmlq 1 `gq : imbgcpcl d¤p b_q
fMR,Ppmrcgl kgr cglcp L£lec tml :83 Akglmq£spcl 'A``- 0( '15<17(- Dgc cpqrcl `cgbcl 4^,
Evmlq '0“ slb 0«( ucpbcl b_ececl lgafr rp_lqj_rgcpr '15(+ qmlbcpl bgclcl bcp Tp_lqipgnr,
qr_`gjgr£r slb Tp_lqj_rgmlqcddgxgclx '04(- Dgc _jrcpl_rgtc Tp_lqipgnrgml bcp Evmlq 0“ slb 0«
d¤fpr xs xucg slrcpqafgcbjgafcl kRNA,Iqmdmpkcl; fMR“ slb fMR« '04<15<1:(- Dgc 4^,Evmlq
0“ slb 0« clrqnpcafcl bcl xucg Ppmkmrmpcl P0 'npmvgk_j( slb P1 'bgqr_j( '2/(+ um`cg P0 gl
_jjcl Ajbmqrcpml,Zgcjecuc`cl tmpimkkr+ u£fpclb P1 u_fpqafcgljgaf gl qncxgdgqafcl Elrugai,
jsleqqr_bgcl mbcp slrcp `cqrgkkrcl nfwqgmjmegqafcl Ukqr£lbcl cvnpgkgcpr ugpb '20(-

9TT) ,7 Safck_rgqafcp Asd`_s bcq fMR _sd DNA, 'Evml( slb Ppmrcgl,E`clc '_`ecu_lbcjr l_af
'11((

,),)- Gc`eW[_decf¥efc VWd DI
Dcp fMR gqr cgl 0/7 iD_ epm¢cq Pmjwncnrgb slb `cqrcfr _sq 2 dslirgmlcjjcl Dmk£lcl kgr cglcp
xugqafclecqaf_jrcrcl Gcjclipcegml 'A``- 0( '1<1/(- Dgc $,% E(eWc^[_S]W <`^q_W $EK< `VWc
9*:(<`^q_W% ugpb t-_- bspaf Evml 1 bcq MR,Gclq imbgcpr slb `cglf_jrcr `cgk Mclqafcl 1
tcpqafgcbclc+ imlqrgrsrgtc Tp_lq_irgtgcpsleqbmk£lcl+ qme- 9;LAN9LAGF >MF;LAGF <GE9AFK; AF,0_
slb AF,0` '04<21(- Dcqucgrcpcl eg`r cq cglc b_xugqafcl jgceclbc xclrp_jc Dmk£lc 'AS 052,
327(+ bgc cglc glrpglqgqafc glfg`grmpgqafc Fslirgml `cqgrxr '21(- Dgc glfg`grmpgqafc Dmk£lc gqr
_sqpcgafclb+ sk bgc ecq_krc Tp_lq_irgtgcpsleqqr£pic bcp N,Tcpkgl_jcl Dmk£lc _`xsqafu£,
afcl '11<21<22(- Dgc 9;LAN9LAGF >MF;LAGF <GE9AFK qglb tcp_lrumprjgaf d¤p bgc Lge_lbcl,
sl_`f£legec Tp_lq_irgtgcpsle mbcp Ulrcpbp¤aisle bcq MR+ um`cg bgtcpqc Kmpcesj_rmpcl gl,
tmjtgcpr qglb slb Ilrcp_irgmlcl xsp Lge_lbcl,`glbclbcl Dmk£lc 'LBD( qr_rrdglbcl- Zsq£rxjgaf

Egljcgrsle

, 1 ,

bcp S_jx, slb Vmjskcl,Hmk§mqr_qc slb bcp b_kgr cglfcpecfclbcl nfwqgmjmegqafcl Bjsr,
bpsaipcesj_rgml '1(- Dgc Bcbcsrsle ugpb gl MR,ilmaimsr,M_sq,Mmbcjjcl bcsrjgaf+ bgc cgl
k_qqgtcq slb jcr_j tcpj_sdclbcq S_jxtcpjsqr,Swlbpmk _sducgqcl '13(-

,),), ?W_decf¥efc VWd DI
D_q bcl fsk_lcl Mglcp_jmimprgimgbpcxcnrmp 'fMR( imbgcpclbc Gcl fcg¢r NR2C1 '1<14(+ jgcer
_sd bck j£lecpcl Apk bcq Cfpmkmqmkq 3 gl bcp Rcegml o20-0,o20-1+ gqr a_- 34/ Kgjm`_qcl,
n__pc j_le slb `cqrcfr _sq glqecq_kr 0/ Evmlq '15,18(- Dgc Evmlq 1 `gq : imbgcpcl d¤p b_q
fMR,Ppmrcgl kgr cglcp L£lec tml :83 Akglmq£spcl 'A``- 0( '15<17(- Dgc cpqrcl `cgbcl 4^,
Evmlq '0“ slb 0«( ucpbcl b_ececl lgafr rp_lqj_rgcpr '15(+ qmlbcpl bgclcl bcp Tp_lqipgnr,
qr_`gjgr£r slb Tp_lqj_rgmlqcddgxgclx '04(- Dgc _jrcpl_rgtc Tp_lqipgnrgml bcp Evmlq 0“ slb 0«
d¤fpr xs xucg slrcpqafgcbjgafcl kRNA,Iqmdmpkcl; fMR“ slb fMR« '04<15<1:(- Dgc 4^,Evmlq
0“ slb 0« clrqnpcafcl bcl xucg Ppmkmrmpcl P0 'npmvgk_j( slb P1 'bgqr_j( '2/(+ um`cg P0 gl
_jjcl Ajbmqrcpml,Zgcjecuc`cl tmpimkkr+ u£fpclb P1 u_fpqafcgljgaf gl qncxgdgqafcl Elrugai,
jsleqqr_bgcl mbcp slrcp `cqrgkkrcl nfwqgmjmegqafcl Ukqr£lbcl cvnpgkgcpr ugpb '20(-

9TT) ,7 Safck_rgqafcp Asd`_s bcq fMR _sd DNA, 'Evml( slb Ppmrcgl,E`clc '_`ecu_lbcjr l_af
'11((

,),)- Gc`eW[_decf¥efc VWd DI
Dcp fMR gqr cgl 0/7 iD_ epm¢cq Pmjwncnrgb slb `cqrcfr _sq 2 dslirgmlcjjcl Dmk£lcl kgr cglcp
xugqafclecqaf_jrcrcl Gcjclipcegml 'A``- 0( '1<1/(- Dgc $,% E(eWc^[_S]W <`^q_W $EK< `VWc
9*:(<`^q_W% ugpb t-_- bspaf Evml 1 bcq MR,Gclq imbgcpr slb `cglf_jrcr `cgk Mclqafcl 1
tcpqafgcbclc+ imlqrgrsrgtc Tp_lq_irgtgcpsleqbmk£lcl+ qme- 9;LAN9LAGF >MF;LAGF <GE9AFK; AF,0_
slb AF,0` '04<21(- Dcqucgrcpcl eg`r cq cglc b_xugqafcl jgceclbc xclrp_jc Dmk£lc 'AS 052,
327(+ bgc cglc glrpglqgqafc glfg`grmpgqafc Fslirgml `cqgrxr '21(- Dgc glfg`grmpgqafc Dmk£lc gqr
_sqpcgafclb+ sk bgc ecq_krc Tp_lq_irgtgcpsleqqr£pic bcp N,Tcpkgl_jcl Dmk£lc _`xsqafu£,
afcl '11<21<22(- Dgc 9;LAN9LAGF >MF;LAGF <GE9AFK qglb tcp_lrumprjgaf d¤p bgc Lge_lbcl,
sl_`f£legec Tp_lq_irgtgcpsle mbcp Ulrcpbp¤aisle bcq MR+ um`cg bgtcpqc Kmpcesj_rmpcl gl,
tmjtgcpr qglb slb Ilrcp_irgmlcl xsp Lge_lbcl,`glbclbcl Dmk£lc 'LBD( qr_rrdglbcl- Zsq£rxjgaf

Egljcgrsle

, 1 ,

bcp S_jx, slb Vmjskcl,Hmk§mqr_qc slb bcp b_kgr cglfcpecfclbcl nfwqgmjmegqafcl Bjsr,
bpsaipcesj_rgml '1(- Dgc Bcbcsrsle ugpb gl MR,ilmaimsr,M_sq,Mmbcjjcl bcsrjgaf+ bgc cgl
k_qqgtcq slb jcr_j tcpj_sdclbcq S_jxtcpjsqr,Swlbpmk _sducgqcl '13(-

,),), ?W_decf¥efc VWd DI
D_q bcl fsk_lcl Mglcp_jmimprgimgbpcxcnrmp 'fMR( imbgcpclbc Gcl fcg¢r NR2C1 '1<14(+ jgcer
_sd bck j£lecpcl Apk bcq Cfpmkmqmkq 3 gl bcp Rcegml o20-0,o20-1+ gqr a_- 34/ Kgjm`_qcl,
n__pc j_le slb `cqrcfr _sq glqecq_kr 0/ Evmlq '15,18(- Dgc Evmlq 1 `gq : imbgcpcl d¤p b_q
fMR,Ppmrcgl kgr cglcp L£lec tml :83 Akglmq£spcl 'A``- 0( '15<17(- Dgc cpqrcl `cgbcl 4^,
Evmlq '0“ slb 0«( ucpbcl b_ececl lgafr rp_lqj_rgcpr '15(+ qmlbcpl bgclcl bcp Tp_lqipgnr,
qr_`gjgr£r slb Tp_lqj_rgmlqcddgxgclx '04(- Dgc _jrcpl_rgtc Tp_lqipgnrgml bcp Evmlq 0“ slb 0«
d¤fpr xs xucg slrcpqafgcbjgafcl kRNA,Iqmdmpkcl; fMR“ slb fMR« '04<15<1:(- Dgc 4^,Evmlq
0“ slb 0« clrqnpcafcl bcl xucg Ppmkmrmpcl P0 'npmvgk_j( slb P1 'bgqr_j( '2/(+ um`cg P0 gl
_jjcl Ajbmqrcpml,Zgcjecuc`cl tmpimkkr+ u£fpclb P1 u_fpqafcgljgaf gl qncxgdgqafcl Elrugai,
jsleqqr_bgcl mbcp slrcp `cqrgkkrcl nfwqgmjmegqafcl Ukqr£lbcl cvnpgkgcpr ugpb '20(-

9TT) ,7 Safck_rgqafcp Asd`_s bcq fMR _sd DNA, 'Evml( slb Ppmrcgl,E`clc '_`ecu_lbcjr l_af
'11((

,),)- Gc`eW[_decf¥efc VWd DI
Dcp fMR gqr cgl 0/7 iD_ epm¢cq Pmjwncnrgb slb `cqrcfr _sq 2 dslirgmlcjjcl Dmk£lcl kgr cglcp
xugqafclecqaf_jrcrcl Gcjclipcegml 'A``- 0( '1<1/(- Dgc $,% E(eWc^[_S]W <`^q_W $EK< `VWc
9*:(<`^q_W% ugpb t-_- bspaf Evml 1 bcq MR,Gclq imbgcpr slb `cglf_jrcr `cgk Mclqafcl 1
tcpqafgcbclc+ imlqrgrsrgtc Tp_lq_irgtgcpsleqbmk£lcl+ qme- 9;LAN9LAGF >MF;LAGF <GE9AFK; AF,0_
slb AF,0` '04<21(- Dcqucgrcpcl eg`r cq cglc b_xugqafcl jgceclbc xclrp_jc Dmk£lc 'AS 052,
327(+ bgc cglc glrpglqgqafc glfg`grmpgqafc Fslirgml `cqgrxr '21(- Dgc glfg`grmpgqafc Dmk£lc gqr
_sqpcgafclb+ sk bgc ecq_krc Tp_lq_irgtgcpsleqqr£pic bcp N,Tcpkgl_jcl Dmk£lc _`xsqafu£,
afcl '11<21<22(- Dgc 9;LAN9LAGF >MF;LAGF <GE9AFK qglb tcp_lrumprjgaf d¤p bgc Lge_lbcl,
sl_`f£legec Tp_lq_irgtgcpsle mbcp Ulrcpbp¤aisle bcq MR+ um`cg bgtcpqc Kmpcesj_rmpcl gl,
tmjtgcpr qglb slb Ilrcp_irgmlcl xsp Lge_lbcl,`glbclbcl Dmk£lc 'LBD( qr_rrdglbcl- Zsq£rxjgaf



Egljcgrsle

, 2 ,

clrf£jr bgc NTD bgc lsijc£pc Lmi_jgq_rgmlqqcosclx NLS/ '23(- Mgr uclgecp _jq 04# Hmkmjmegc
xugqafcl bcp NTD bcq MR slb bclcl _lbcpcp Srcpmgbfmpkmlpcxcnrmpcl ugpb bgc NTD bcq MR
_jq H_snrbcrcpkgl_lrc bcp MR,Sncxgdgr£r _leclmkkcl '04<24(-
Dgc $-% <E9(T[_VW_VW <`^q_W $<:< `VWc ;(<`^q_W% bcq MR `cqrcfr _sq 55 AS slb ugpb
bspaf bgc Evmlq 2 slb 3 imbgcpr '04<25<27(- Dgc DBD cpicllr qncxgdgqafc Scosclxcl bcp MR,
Zgcj,DNA+ qmecl_llrc Hmpkml,pcqnmlqgtc Ejckclrc 'HRE( '11(- Dgc DBD clrf£jr xucg Zglidgl,
ecp,Srpsirspcl+ um`cg bgc cpqrcpc bgc Bglbsle _l bgc ijcglc Fspafc bcp DNA,Dmnncjfcjgv slb
bgc xucgrc bgc Rcxcnrmpbgkcpgq_rgml cpk§ejgafr '25(- Zugqafcl bcl xucg Zglidglecp,Srpsirspcl
jgcer cgl lsijc£pcq Evnmpr,Sgel_j 'NES( '27(- Zugqafcl bcl tcpqafgcbclcl Srcpmgbfmpkmlpcxcn,
rmpcl gqr bgcqc Dmk£lc fmafimlqcptgcpr '24(+ qm b_qq x-B- bgc DBD bcq MR slb bcq GR xs :3#
¤`cpcglqrgkkcl '11(-
Dgc Ppmjgl,pcgafc $.% JUZSc_[WccWY[`_ $Z[_YW cWY[`_ `VWc <(<`^q_W% 'AS 570,721( '04( cpj_s`r
cglc Dpcfsle bcp DBD fgl xsp LBD+ umbspaf cglc imppcirc Pmqgrgml bcq Rcxcnrmpq kgr bcp
Tp_lqipgnrgmlqk_qafglcpgc ecu£fpjcgqrcr ugpb '28(- Il gfp cvgqrgcpr cglc Lge_lbcl,sl_`f£legec
lsijc£pc Lmi_jgq_rgmlqqcosclx 'NLS0(+ bgc d¤p bgc qs`xcjjsj£pc Rcxcnrmpjmi_jgq_rgml tcp_lrumpr,
jgaf gqr '04(- Dgc fMR,Saf_plgcppcegml qafcglr `cg bcp Rcxcnrmp,Hmkmbgkcpgq_rgml+ umfj _`cp
lgafr `cg bcp Hcrcpmbgkcpgq_rgml `crcgjger xs qcgl '2:(-
Dgc $/% C[YS_VW_(T[_VW_VW <`^q_W $C:< `VWc =*>(<`^q_W% bcq MR ugpb tml bcl Evmlq 4,:
imbgcpr slb qrcjjr cglc imknjcvc+ ksjrgdslirgml_jc Dmk£lc _sq 140 AS b_p- Dgc AS qglb gl 01 “,
Hcjgacq slb cglck «,F_jr`j_rr mpe_lgqgcpr+ bgc bpcg _lrgn_p_jjcjc Safgafrcl `gjbcl '04<3/,31(- Sgc
`cglf_jrcr bgc Lge_lbcl,_`f£legec Tp_lq_irgtgcpsleqbmk£lc AF,1 '9;LAN9LAGF >MF;LAGF <GE9AF(
'11(+ bgc l_af qcjcirgtcp Lge_lbcl,Bglbsle imldmpk_rgmlcjj lcs ecmpblcr ugpb slb qm cglc
fwbpmnfm`c T_qafc _sd bcp O`cpdj£afc bcp LBD `gjbcr+ bgc b_q LXXLL,Mmrgt clrf£jr slb bgc
Bglbsle rp_lqipgnrgmlcjjcp Km_irgt_rmpcl cpj_s`r '11<30,32(- Zsbck clrf£jr bgc LBD bgc
lsijc£pc Tp_lqjmi_rgmlqqcosclx NLS1 '33(- Dgc LBD qafcglr _l cglcp Vgcjx_fj bcp Ajbmqrcpml,
.MR,tcpkgrrcjrcl lgafr,eclmrpmncl Sgel_jucec `crcgjger xs qcgl '34(-

,),). >f_¥e[`_dhW[dW VWd DI
Ik C[YS_VW_(f_YWTf_VW_W_+ bf- gl_irgtcl Zsqr_lb+ `cdglbcr qgaf bcp MR tmpugceclb gk xwrm,
nj_qk_rgqafcl Kmkn_prgkclr '33(- Dmpr glrcp_egcpr cp slrcp Bgjbsle tml Hcrcpm,Ojgemkcpcl
kgr bcl Cf_ncpmlcl fqn:/+ fqn7/ '@=9L K@G;C HJGL=AF( slb bgtcpqcl Ikkslmnfgjjglcl '04<35(+
ucjafc cglc Kmldmpk_rgml _sdpcafr cpf_jrcl+ bgc cglc fmaf_ddglc Lge_lbcl`glbsle _l bgc LBD
cpk§ejgafr- N_af C[YS_VW_T[_Vf_Y bgqqmxggcpr bcp MR tml bcl m-e- Ppmrcglcl- Ulrcp Kmlrpmjjc
bcp lsijc£pcl Lmi_jgq_rgmlqqcosclxcl 'NLS( rp_lqjmxgcpr bcp _irgtgcprc MR l_af Bgjbsle tml
Hmkmbgkcpcl gl bcl Zcjjicpl '23<33<37(- Ik Zcjjicpl _egcpr bcp MR _lqafjgc¢clb _jq Tp_lqipgn,



Egljcgrsle

, 3 ,

rgmlqd_irmp+ `glbcr gllcpf_j` tml Ppmkmrmppcegmlcl _l Hmpkml,pcqnmlqgtc Ejckclrc 'HRE(
bcp DNA slb kmbsjgcpr qmkgr bgc Evnpcqqgml Ajbmqrcpml,qclqgrgtcp Gclc '1/<28<38(- Bgqfcp
imllrc cgl MR,qncxgdgqafcq Ppmkmrmp,Ejckclr 'Mglcp_jmimprgimgb,pcqnmlqgtcq Ejckclr+ MRE(
lmaf lgafr gbclrgdgxgcpr ucpbcl- Ajjc `gqj_le `cqafpgc`clcl HREq d¤p bcl MR qglb ejcgafxcgrge
Gjsimimprgimgb,glbsxgcp`_p 'Gjsimimprgimgb,pcqnmlqgtc Ejckclrc+ GRE(+ qm b_qq tgcjc MR,
glbsxgcprc Ppmrcglc _saf bspaf bcl GR glbsxgcpr ucpbcl- D_q k_afr bgc Epij£psle d¤p MR,
qncxgdgqafc Eddcirc qafugcpge '4<38(- K¤pxjgaf imllrc ecxcger ucpbcl+ b_qq bcp Ppmkmrmp bcq
fsk_lcl EGFR '=HA<=JE9D ?JGOL@ >9;LGJ J=;=HLGJ( MR,qcjcirgt gqr slb cgl Ejckclr clrf_jrcl
i§llrc+ b_q xskglbcqr dslirgmlcjj cglck MRE clrqnpcafcl i§llrc '3:(- Nc`cl bcp
Hmkmbgkcpgqgcpsle 'MR.MR( gqr _saf bgc Bgjbsle tml @WeWc`V[^WcW_ kgr bck
Gjsimimprgimgb, mbcp Albpmeclpcxcnrmp `cqafpgc`cl '25<2:( kgr slrcpqafgcbjgafcp Asqugpisle
_sd bgc Tp_lqipgnrgml '25<2:<4/<40(-

,),)/ G`deecS_d]Se[`_S]W D`V[X[¥Se[`_W_ VWd DI
Dgc ucgrtcp`pcgrcrc Evnpcqqgml bcq MR gl cngrfcjg_jcl slb lgafr,cngrfcjg_jcl Gcuc`cl cpdmp,
bcpr cglc dcglqrsdgec Mmbsjgcpsle bcp Rcxcnrmp,Airgtgr£r d¤p cglc _leckcqqclc Wgpisle- Hgcp,
d¤p bgclr bgc jmi_jc Vcpd¤e`_picgr slb Mclec bcq MR+ bgc Ilrcp_irgml kgr Kmd_irmpcl+ bgc Bc,
cgldjsqqsle bcq MR,Tp_lqnmprq gl bcl Zcjjicpl+ bcp Cpmqq,r_ji kgr glrp_xcjjsj£pcl Sgel_ji_qi_,
bcl s-t-_- '41(- Pmqrrp_lqj_rgml_jc Mmbgdgi_rgmlcl 'PTM( qrcjjcl cglc ucgrcpc M§ejgaficgr b_p+
bgc Fslirgmlcl bcq MR xs `ccgldjsqqcl- Il Bcxse _sd bcl fsk_lcl MR slb bcqqcl PTM gqr
lmaf lgafr qcfp tgcj `ci_llr-
F¤p cglc GZ`daZ`cj][Wcf_Y qrcfcl _jq nmrclrgcjjc Pfmqnfmpwjgcpsleqqrcjjcl gk MR cglgec Twpm,
qgl,+ Scpgl, slb Tfpcmlgl,Rcqrc xsp Vcpd¤esle '41(- Eglc qcjcirgtc slb qaflcjjc Pfmqnfmpwjgc,
psle _l Scpgl, slb Tfpcmlgl,Rcqrcl gl pcl_jcl Zcjjcl+ bgc ¤`cp cglc PKC“,Airgtgcpsle 'Ppmrcgl,
igl_qc C “( tcpkgrrcjr ugpb+ qafcglr cglc Saflgrrqrcjjc xugqafcl eclmkgqafcl slb lgafr,
eclmkgqafcl MR.Ajbmqrcpml,Wgpislecl b_pxsqrcjjcl '0/<42(- Sm bcsrcl gl tgrpm,Srsbgcl b_,
p_sd fgl+ b_qq bgc Srgksj_rgml bcq MR bspaf Ajbmqrcpml cglc Rcxcnrmp,Pfmqnfmpwjgcpsle `c,
ugpir+ bgc ¤`cp bcl MEK,ERK 0.1,Sgel_juce 'EALG?=F 9;LAN9L=< HJGL=AF CAF9K= CAF9K=$
=PLJ9;=DDMD9J J=?MD9L=< CAF9K=( tcpkgrrcjr ugpb slb bgc MR,Sr_`gjgr£r kmbsjgcpr '41(-
Ik MR cvgqrgcpcl xucg Lwqgl,Rcqrc 'gl NTD slb Saf_plgcppcegml(+ bgc d¤p cglc LT[bf[e[_j][Wcf_Y
gl Fp_ec i£kcl '04(- ¡`cp b_q Ald¤ecl kcfpcpcp U`gosgrgl,Rcqrc ugpb bcp MR bck
npmrc_qmk_jcl A``_s xsecd¤fpr+ umbspaf bcqqcl Evnpcqqgmlqlgtc_s ecpcecjr ucpbcl i_ll
'41<43(- Fcplcp gqr cglc Mmlm,U`gosgrglwjgcpsle `cqafpgc`cl+ bgc bcl MR xsq_kkcl kgr _lbc,
pcl F_irmpcl+ x-B- Tqe0/0 'Tskmp Ssnnpcqqmp Gcl 0/0(+ qr_`gjgqgcpr mbcp _`cp Ajbmqrcpml,
glbsxgcpr tg_ ERK0.1 bcqr_`gjgqgcpr '41(-



Egljcgrsle

, 4 ,

Dgc Jf^`j][Wcf_Y' cglc Mmbgdgi_rgml bspaf qme- KE9DD M:AIMALAF%J=D9L=< EG<A>A=J 'SUMO(+ gqr
_k MR _l 4 Kmlqclqsq,Mmrgtcl k§ejgaf '11<21<44( slb i_ll bgc Airgtgr£r bcq MR _jq Tp_lq,
ipgnrgmlqd_irmp _`f£lege tmk Ppmkmrmp,Kmlrcvr fckkcl '21<41(- Dgc Sskmwjgcpsle cpdmjer
fmafqcjcirgt slb bgc Zgcjnmqgrgmlcl gk Mmjci¤j ucpbcl _lqafcglclb lgafr bspaf _lbcpc
nmqrrp_lqj_rgml_jc Mmbgdgi_rgmlcl tcp£lbcpr+ u_q xsp MR,Scjcirgtgr£r `cgrp£er '14(-
Al_jme gqr bgc EWVVj][Wcf_Y 'bgc Kmlhsegcpsle bcq U`gosgrgl,_prgecl Ppmrcglq Ncbb8 'F=MJ9D
HJ=;MJKGJ ;=DD =PHJ=KK=< <=N=DGHE=FL9DDQ <GOFJ=?MD9L=< HJGL=AF( _l Lwqgl,Rcqrc( _jq fckkcl,
bcp Mcaf_lgqksq d¤p bcl ~qrpmecl,+ Albpmecl, slb Ppmecqrcpmlpcxcnrmp `cqafpgc`cl slb
i§llrc c`clqm pcnpcqqgt _sd bcl MR ugpicl '45(-
Dgc 9UWej][Wcf_Y bcq MR qafcglr bcqqcl Airgtgr£r xs fckkcl- Gcxcger ucpbcl imllrc bgcq
_lf_lb qnmlr_l fwncprclqgtcp R_rrcl+ `cg bclcl bgc Hgqrml,Dc_acrwjgcpsle nf_pk_imjmegqaf
kgr V_jnpmglq£spc tcpfglbcpr uspbc- Dgc R_rrcl ugcqcl cglc tcppglecprc Airgtgr£r bcq lsl
_acrwjgcprcl MR _sd+ u_q ugcbcpsk cglcl nmqgrgtcl Eddcir _sd bgc i_pbg_jc Ildj_kk_rgml+ Hw,
ncprpmnfgc slb Fg`pmqc f_rrc '47(-
Eq imllrc ecxcger ucpbcl+ b_qq bgc J(E[ec`dj][Wcf_Y `cqrgkkrcp Cwqrcgl,Rcqrc bspaf NO 'FALJA;
GPA<=+ Srgaiqrmddkmlmvgb( gk GR bgc F£fgeicgr xsp Lge_lbcl`glbsle tcpkglbcpr '48(- Dcp MR
qafcglr c`clqm d¤p cglc _irgtgr£rqfckkclbc S,Ngrpmqwjgcpsle cknd£lejgaf xs qcgl+ um`cg bcp
bgpcirc N_afucgq cglcp clrqr_lbclcl S,Ngrpmqmawqrcgl,Gpsnnc hcbmaf lmaf _sqqrcfr '4:(-
Eglc ;ScT`_j][Wcf_Y _jq PTM gqr k§ejgaf+ ucll Pcpmvwlgrpgr slb Kmfjclqrmddbgmvgb b_q glqr_`gjc
Zugqafclnpmbsir Ngrpmqmncpmvwa_p`ml_r `gjbcl+ ucjafcq x¤ege gl bgc R_bgi_jc Srgaiqrmddbgmvgb
'NO1 ( slb C_p`ml_r 'CO2, ( xcpd£jjr '5/(- F¤p bcl MR uspbc bgc C_p`mlwjgcpsle slrcp
mvgb_rgtcl Srpcqq`cbgleslecl bspaf cglc ecqr§prc Ajbmqrcpml,Bglbsle _jq _irgtgr£rqfckkclb
`cqafpgc`cl '50(-

,),)0 D[_WcS]`¥`ce[¥`[V(JW]W¥e[g[eqe
Eq ugpb _leclmkkcl+ b_qq qgaf bcp MR slb GR gk L_sdc bcp Etmjsrgml _sq cglck eckcglq_,
kcl Vmpj£sdcpkmjci¤j clrugaicjrcl '14<51(- D_`cg cpu_p` b_q Hmpkml Ajbmqrcpml lsp MR,
rp_lq_irgtgcpclbc F£fgeicgrcl+ u£fpclb bcp MR qcj`qr hcbmaf cglc Addglgr£r d¤p Gjsimimprgimgbc
`cfgcjr '52(- Smkgr k¤qqcl Mcaf_lgqkcl cvgqrgcpcl+ bgc bcl MR qcjcirgt ugpicl j_qqcl+ ucll
cp _( ececl¤`cp Ajbmqrcpml slb Kmprgimqrcpmgbcl cglc tcpejcgaf`_pc Addglgr£r `cqgrxr+ ucll `(
Kmprgimqrcpmgbc gl tgcj f§fcpcp Pj_qk_imlxclrp_rgml xgpisjgcpcl _jq Ajbmqrcpml slb bcp MR
_jjcgl bcqf_j` kcfp Cmprgqmj _jq Ajbmqrcpml ec`slbcl f_`cl qmjjrc slb ucll a( gl clrqnpc,
afclbcl Zgcjecuc`cl qmumfj bcp MR _jq _saf bcp GR imcvnpgkgcpr ucpbcl '04(-
Asd GcqcWkWae`c(=TW_W bcq MR imllrc ecxcger ucpbcl+ b_qq cglc Evnpcqqgml bcq MR _sd bgc
Zgcjecuc`c `cepclxr gqr '53(- Dmpr gqr cp xsq_kkcl kgr qncxgdgqafcl Kmpcesj_rmpcl jmi_jgqgcpr+
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umececl bcp GR s`gosgr£p xs dglbcl gqr '2(- Dgc Cmprgqmj,Kmlxclrp_rgmlcl gk Pj_qk_ qglb a_-
0//,0///d_af f§fcp _jq bgc tml Ajbmqrcpml+ qm b_qq rpmrx Bcp¤aiqgafrgesle cglcp tcpqr£pircl
Pj_qk_npmrcgl`glbsle tml Cmprgqmj _lxslcfkcl u£pc+ b_qq bcp MR bspaf b_q ¶¤`cpqaf¤qqgec‡
Gjsimimprgimgb ec`slbcl qcgl k¤qqrc '2(- Eglc Scjcirgtgr£r i_ll ¤`cp bgc jmi_jc Il_irgtgcpsle
tml Cmprgqmj bspaf bgc 00«,Hwbpmvwqrcpmgb,Dcfwbpmecl_qc,1 '00«,HSD1( cpdmjecl '54(- Dgc
00«,HSD1 gqr cgl gl MR,Zgcjecuc`cl jmi_jgqgcprcq Elxwk+ b_q bgc Uku_lbjsle tml _irgtcl
Gjsimimprgimgbcl gl gl_irgtc Mcr_`mjgrcl 'Ovgb_rgmlqpc_irgml( slb bgc clrqnpcafclbc R¤aipc,
_irgml 'Rcbsirgmlqpc_irgml( i_r_jwqgcpr '55<57(- F¤p Cmprgqmj.Cmprgqml ¤`cpugcer bgc Il_irgtgc,
psle '58(-
Zsq£rxjgaf qafcglr bgc MR,Scjcirgtgr£r bspaf cglc ‘lbcpsle bcq Rcbmvqr_rsq bcp Zcjjc pcesjgcpr
xs ucpbcl; Ajq Kmqs`qrp_r ugpb `cg _irgtcp 00«,HSD1 ejcgafxcgrge NAD* xs NADH skecqcrxr
'5:(- Fslbcp nmqrsjgcprc+ b_qq bcp tcp£lbcprc Rcbmvqr_rsq bgc Kmldmpk_rgml bcq Lge_lbcl,
ec`slbclcl MR `ccgldjsqqr slb qmkgr bcqqcl Kmd_irmp,Bglbsleqnpmdgj kgr`cqrgkkr '7/(- Dgc
Bglbsle tml Gjsimimprgimgbcl d¤fpr xsp Ilfg`gcpsle+ glbck tcpkcfpr Kmpcnpcqqmpcl pcipsrgcpr
ucpbcl '7/(- D_q Vmpf_lbclqcgl bcp 00«,HSD1 gqr cglc Epij£psle d¤p bgc MR,Scjcirgtgr£r tml
Ajbmqrcpml gl ij_qqgqafcl Zgcjecuc`cl-
Asd IWkWae`c(=TW_W i_ll bcp MR Ajbmqrcpml `xu- Gjsimimprgimgbc _jq Lge_lbcl xu_p ejcg,
afcpk_¢cl `glbcl '53(+ ugpb hcbmaf l_af Ajbmqrcpml`glbsle qr£picp rp_lq_irgtgcpr '1<53(- Dgcq
ugpb bspaf cglc Lge_lbcl,_`f£legec Dmk£lcl,Ilrcp_irgml xugqafcl bcp N,rcpkgl_jcl slb bcp
Lge_lbcl,`glbclbcl Dmk£lc bcq MR cppcgafr 'N.C,Ilrcp_irgml(+ umbspaf bgc qncxgdgqafc Rci,
psrgcpsle tml Kmpcesj_rmpcl cpdmjer '70( slb qm cglc qr_`gjcpc Kmldmpk_rgml bcq MR l_af
Ajbmqrcpml, gk Vcpejcgaf xsp Cmprgqmj`glbsle cpxgcjr ugpb '30<71<72(- Dgc N,.C,Ilrcp_irgml ugpb
bspaf bgc MR,Alr_emlgqrcl Sngpmlmj_irml slb Enjcpclml tcpfglbcpr '14(-
Asd bcp G`decWkWae`c(=TW_W qngcjcl Kmpcesj_rmpcl+ _jqm Km_irgt_rmpcl slb ‒pcnpcqqmpcl+ cglc
Rmjjc- Eq ugpb _leclmkkcl+ b_qq bcp MR,Ajbmqrcpml,Kmknjcv bgc Ilrcp_irgml kgr Kmpces,
j_rmpcl l_af Bglbsle _l b_q Hmpkml,pcqnmlqgtc Ejckclr `ccgldjsqqr slb qm qcglc qncxgdgqafc
Wgpisle clrd_jrcl i_ll '04<53(+ m`umfj qgaf bcp MR cgl HRE kgr bck GR rcgjr '38(- Dgqisrgcpr
ucpbcl bcqucgrcpcl MR,qncxgdgqafc Bglbsleqqrcjjcl _l bcp DNA- Ak Bcgqngcj bcq EGFR+ bcp
Ajbmqrcpml, slb MR,_`f£lege tcpkcfpr cvnpgkgcpr ugpb+ uspbcl Bglbsleqqrcjjcl gk EGFR,
Ppmkmrmp gbclrgdgxgcpr+ bgc qncxgdgqaf d¤p bcl MR+ _`cp lgafr d¤p bcl GR qglb slb bckl_af xs,
kglbcqr dslirgmlcjj _jq MRE 'MRE0( `crgrcjr uspbcl '3:(-
Eq qglb x_fjpcgafc Km_irgt_rmpcl slb Kmpcnpcqqmpcl `cqafpgc`cl+ bgc bgc rp_lqipgnrgmlcjjc MR,
Airgtgr£r `ccgldjsqqcl '04<11<73(- Zs bcl qcjcirgtcl MR,Km_irgt_rmpcl x£fjcl x-B- bcp fsk_lc
Pmjwkcp_qc II,Ejmle_rgmlqd_irmp ELL '=D=N=F%FAF=L==F DQKAF=%JA;@ D=MC=EA9( '74(+ bgc RNA,
Hcjga_qc A '70(+ b_q acpc`p_j jmi_jgqgcprc FAF,0 '/9K%9KKG;A9L=< >9;LGJ '( '75( qmugc U`a :
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'M:AIMALAF%;GFBM?9LAF? =FRQE= ,( '77(- Ajq qcjcirgtc MR,Kmpcnpcqqmpcl qcgcl NF,YC 'FM;D=9J
LJ9FK;JAHLAGF >9;LGJ( '78( slb PIAS0 'HJGL=AF AF@A:ALGJ G> 9;LAN9L=< KA?F9D LJ9FK<M;=J 9F< 9;LAN9%
LGJ G> LJ9FK;JAHLAGF( '21<44( `cgqngcjf_dr ecl_llr-

,)- 9]V`deWc`_
Ajbmqrcpml x£fjr xsq_kkcl kgr Dcmvwamprgamqrcpml xs bcl fsk_lcl Mglcp_jmimprgimgbcl- Eq
gqr bcp H_snrjge_lb bcq MR slb cgl Srcpmgbfmpkml+ b_q _sq bck Vmpj£sdcpkmjci¤j Cfmjcqrcpgl
t-_- gl bcp Zml_ ejmkcpsjmq_ bcp Nc`cllgcpclpglbc ec`gjbcr ugpb 'SVcW_S]W 9]V`deWc`_(
Jj_eZWdW( '2(- Dcp A``_s bcp Srcpmgbfmpkmlc dglbcr tmp _jjck gl bcp Lc`cp qr_rr '7:<8/(-
Ajbmqrcpml gqr Tcgj cglcp Hmpkml,K_qi_bc+ bck Rclgl,Alegmrclqgl,Ajbmqrcpml,Swqrck 'I99J(-
Dgc Ajbmqrcpml,Bgmqwlrfcqc slb ,Scipcrgml slrcpjgcer bcp Rcesj_rgml bspaf Alegmrclqgl II+
ACTH 'Abpclmamprgamrpmncq Hmpkml( slb bcp Scpsk, K*,Kmlxclrp_rgml+ ugpb `cg tcpkglbcprck
Bjsrtmjskcl slb Bjsrbpsai qrgksjgcpr slb xgcjr _sd cglc N_*,Rc_`qmpnrgml slb K*,Scipcrgml gk
bgqr_jcl Ncnfpml bcp Ngcpc slb gk Cmjml _` '2<4(- Dmpr bgddslbgcpr Ajbmqrcpml gl bgc Zcjjcl slb
`glbcr _l qcglcl Rcxcnrmp+ bcl MR-
A`qcgrq bcp ij_qqgqafcl Zgcjecuc`c eg`r cq Hglucgqc _sd cglc jmi_jc Ajbmqrcpml,Swlrfcqc
'WiecSSVcW_S]W 9]V`deWc`_(Jj_eZWdW(; Ik i_pbgmt_qisj£pcl Swqrck `qnu- gl fsk_lcl Elbm,
rfcjxcjjcl slb VSMC 'N9K;MD9J KEGGL@ EMK;D= ;=DDK( '7<7:<80(- D_ bcp N_afucgq bcp xsp Swlrfc,
qc `cl§rgercl Elxwkc `gqj_le f£sdge lsp _sd kRNA,E`clc ecj_le+ ugpb cglc dslirgmlqr¤afrgec
jmi_jc Ajbmqrcpml,Swlrfcqc gk i_pbgmt_qisj£pcl Swqrck hcbmaf lmaf imlrpmtcpq bgqisrgcpr '7(-
Zsk Tcgj ugpb _leclmkkcl+ b_qq bgc Ajbmqrcpml,Swlrfcqc gl Gcd£¢cl slb gk Hcpxcl kgr bcp
M_lgdcqr_rgml i_pbgmt_qisj£pcp Epip_lislecl xsq_kkclf£ler+ b_ cglc Zsl_fkc bcp jmi_jcl
Ajbmqrcpml,Kmlxclrp_rgml `cg P_rgclrcl kgr Hcpxglqsddgxgclx mbcp Hwncprmlgc dcqrxsqrcjjcl u_p
'81<82(- Ik Vcpejcgaf b_xs ugpb cglc jmi_jc Ajbmqrcpml,Swlrfcqc gk Gcfgpl _jq ecqgafcpr `c,
rp_afrcr '7:<80<83( slb u_fpqafcgljgaf ugc gl bcp Nc`cllgcpc ¤`cp bgc S_jx,Asdl_fkc pces,
jgcpr '7:<84(- Dgc jmi_jc Ajbmqrcpml,Swlrfcqc gk Gcfgpl qafcglr cglc ugafrgec Rmjjc `cg bcp
n_p_ipglcl Rcesj_rgml bcq qwqrckgqafcl Bjsrbpsaiq xs qngcjcl '85(-

,). J[Y_S]YWTf_Y g`_ 9]V`deWc`_*DI
,).), B]Sdd[dUZW' Wa[eZW][S]W' YW_`^[dUZW 9]V`deWc`_*DI(N[c¥f_YW_
Ajq ij_qqgqafc Srcpmgbfmpkml,Wgpisle `glbcr Ajbmqrcpml _l bcl MR '1(- Dcp _irgtgcprc MR
ugpir _jq Tp_lqipgnrgmlqd_irmp slb kmbsjgcpr bgc Evnpcqqgml x_fjpcgafcp Ajbmqrcpml,qclqgrgtcp
Ppmrcglc '11<87( 'A``- 1(- Zs bcl ij_qqgqafcl Zgcjecuc`cl x£fjcl b_q bgqr_jc Ncnfpml bcp Ngc,
pc+ Cmjml+ Safucg¢, slb Sncgafcjbp¤qcl '11<38<88,:/(-
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Illcpf_j` bgcqcp Gcuc`c gqr bcp MR gl bcl nmj_pgqgcprcl Engrfcj,Zcjjcl jmi_jgqgcpr+ bgc d¤p bcl
ecpgafrcrcl N_rpgsk,Tp_lqnmpr _sq bck Lskcl glq Ilrcpqrgrgsk tcp_lrumprjgaf qglb+ `qnu- gl
bcl H_snrxcjjcl bcp Ngcpc ':0(- Dgc xcjjsj£pc Alrumpr d¤fpr xs N_*, slb Cj,,Rc_`qmpnrgml+ `c,
ejcgrcr tml K*, slb H*,Scipcrgml kgr _lqafjgc¢clbcp H1O,Rcrclrgml- Dgcq `cugpir qwqrckgqafc
Vcp£lbcpslecl ugc S_jx, slb Vmjskclpcrclrgml+ bgc xs Bjsrbpsaicpf§fsle+ Hwnmi_jg£kgc slb
Aji_jmqc d¤fpcl '04(- Dgc f_snrq£afjgafcl Kmknmlclrcl fgcpd¤p qglb cgl _ngi_jcp N_rpgsk,
K_l_j 'EN_C( ':1( slb cglc Elcpegc,tcp`p_safclbc N_*.K*,ATP_qc gl bcp `_qmj_rcp_jcl Mck,
`p_l '87<:2(- D_`cg qrcjjr bcp N_rpgsk,Srpmk ¤`cp bgc _ngi_jc Mck`p_l bgc Fjsqq,jgkgrgcpclbc
Kmknmlclrc b_p '2(-
Dgc Ajbmqrcpml,Wgpisle `ccgldjsqqr xsl£afqr bcl rp_lqxcjjsj£pcl Ejcirpmjwrrp_lqnmpr 'dp¤fc
Pf_qc+ 0,5 Srslbcl(+ glbck `cpcgrq tmpf_lbclc Sgel_jkmjci¤jc ugc Imlcli_l£jc s-_- nmqr,
rp_lqj_rgml_j kmbsjgcpr ucpbcl+ `ctmp bgc Evnpcqqgml tml K_l£jcl slb Tp_lqnmprnpmrcglcl
tcp£lbcpr ugpb 'qn£rc Pf_qc+ ? 5 Srslbcl( '2<:3(-

9TT) -7 Zgcjeclc bcp ij_qqgqafcl+ eclmkgqafcl Ajbmqrcpml.MR,Wgpisle slb bcpcl
Ilrcp_irgmlcl-
'CHIF; ;@9FF=D%AF<M;AF? >9;LGJ+ Cj,; Cfjmpgb,Iml+ CNK2; ;GFF=;LGJ =F@9F;=J G> CAF9K= KMHHJ=KKGJ G> 59K%)+
DAG; Dg_awjejwacpmj+ EN_C; cngrfcjg_jcp N_rpgsk,K_l_j+ H*; Ppmrml+ IP2; Ilmqgrmj,Tpgnfmqnf_r+ ERK0.1;
=PLJ9;=DDMD9J J=?MD9L=< CAF9K= '&(+ GILZ; Gjsimimprgimgb,glbsxgcprcq Lcsxgl Zgnncp Ppmrcgl+ K*; K_jgsk,Iml+
K,p_q1A; 1AJKL=F J9K (-+ KWNK0; CA<F=Q KH=;A>A; OAL@ FG DQKAF= CAF9K= '+ MEK0.1; EALG?=F 9;LAN9L=< HJG%
L=AF CAF9K= CAF9K= '&(+ MR; Mglcp_jmimprgimgbpcxcnrmp+ N_*; N_rpgsk,Iml+ NCC; N_*.K*.1Cj,,Kmrp_lq,
nmprcp+ Ncbb3,1; F=MJ9D HJ=;MJKGJ ;=DD =PHJ=KK=< <=N=DGHE=FL9DDQ <GOFJ=?MD9L=< HJGL=AF *%(+ NHE2;
N_*.H*,Asqr_sqafcp Iqmdmpk 2+ P; Pfmqnf_r+ PKC; Ppmrcgligl_qc C+ R_d,0; J9HA<DQ 9;;=D=J9L=<
>A:JGK9J;GE9%'+ ROMK; J9L GML=J E=<MDD9JQ 1#%;@9FF=D+ SGK,0; Scpsk, slb Gjsimimprgimgb,pcesjgcprc
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Eglcq bcp ugafrgeqrcl Ajbmqrcpml,glbsxgcprcl Gclc d¤fpr xsp Evnpcqqgml tml Ulrcpcglfcgrcl
bcq 'Akgjmpgb,qclqgrgtcl( cngrfcjg_jcl N_rpgsk,K_l_jq '=ES; > =HAL@=DA9D 39#% ;@9FF=D(+ ucjafcp
qgaf gl bcp _ngi_jcl Zcjjkck`p_l N_*,pc_`qmp`gcpclbcp Engrfcjgcl `cdglbcr slb cglcl n_qqg,
tcl+ slgbgpcirgml_jcl N_*,Eglqrpmk gl bgc Zcjjc xsj£qqr '87<:1<:4(- EN_C,Msr_rgmlcl d¤fpcl
xsk Lgbbjc,Swlbpmk+ cglcp fcpcbgr£pcl Fmpk bcp _prcpgcjjcl Hwncprmlgc kgr EN_C,¡`cp,
_irgtgr£r ':5,0/0(- Il_irgtgcpclbc Msr_rgmlcl d¤fpcl xsp _srmqmk_j,pcxcqqgt tcpcp`rcl Fmpk
bcp Ajbmqrcpml,Rcqgqrclx 'Pqcsbmfwnm_jbmqrcpmlgqksq( ':8<::(- Zsp N_*,Rc_`qmpnrgml slrcp
Ajbmqrcpml,Egldjsqq rp_ecl _saf bcp jskgl_j jmi_jgqgcprc Tfg_xgb,qclqgrgtc N_*.Cj,,Kmrp_lq,
nmprcp 'NCC( slb bcp N_*.H*,Asqr_sqafcp 'NHE( `cg '2(-
Dcp d¤p bgc EN_C,Airgtgr£r lmruclbgec Imlclep_bgclr ugpb tml bcp `_qmj_rcp_j jmi_jgqgcprcl
ES&*B&(9KGSdW _sdpcafr cpf_jrcl+ ucjafc bcl N_*,Asqrpgrr _sq bcp Zcjjc Elcpegc,_`f£lege d§p,
bcpr '2<0/1(- Ajbmqrcpml qrgksjgcpr bgc Swlrfcqc bcq ijcglcl rp_lqkck`p_l£pcl Mmbsj_rgmlq,
npmrcglq ;@A> ';@9FF=D AF<M;AF? >9;LGJ(+ b_q bgc ‹,Ulrcpcglfcgr bcp N_*.K*,ATP_qc b_pqrcjjr slb
bgc Addglgr£r bcp Psknc xs N_*,Imlcl cpf§fr '87<0/2(-
Dgc EN_C,Airgtgr£r ugpb bspaf glbgpcirc eclmkgqafc MR,Wgpislecl `ccgldjsqqr- Z-B- ugpb bgc
J?B(, '> Scpsk, slb Gjsimimprgimgb,pcesjgcprc Ppmrcgl,Kgl_qc 0( bspaf Ajbmqrcpml,Egldjsqq
tcpkcfpr cvnpgkgcpr '0/3(- Dgc SGK,0 nfmqnfmpwjgcpr bgc U`gosgrgl,Ppmrcgl,Lge_qc EWVV/(-
'F=MJ9D HJ=;MJKGJ ;=DD =PHJ=KK=<$ <=N=DGHE=FL9DDQ <GOF%J=?MD9L=< *"+ umbspaf bgc
npmrc_qmk_jc EN_C,Dcep_b_rgml ecfckkr ugpb '0/1<0/3<0/4(- Ajbmqrcpml glbsxgcpr bcqucgrc,
pcl bgc Dcs`gosgrglwjgcpsle bcq EN_C slb b_kgr bcqqcl Airgtgr£rqqrcgecpsle bspaf bgc
U`gosgrgl,qncxgdgqafc Ppmrc_qc Lda-(/0 '0/5(- Zsq£rxjgaf qafcglr bgc SGK,0 bgpcir gl Ilrcp_irgml
kgr bck EN_C xs rpcrcl+ glbck cq bcl C,Tcpkglsq bcp “,Ulrcpcglfcgr nfmqnfmpwjgcpr slb qm
bgc K_l_j_irgtgr£r bgpcir qrcgecpr '0/7(- Dgc B(NEB, 'CA<F=Q KH=;A>A; OAL@ FG DQKAF= CAF9K=( '11(
d¤fpr xs cglcp Pfmqnfmpwjgcpsleqi_qi_bc+ bgc ¤`cp bgc A_`d[e`](Kc[aZ`daZSe(B[_SdW $AG.(
B[_SdW% nfmqnfmpwjgcpr '10<0/5<0/8( slb ¤`cp B(cSd-9 '1AJKL=F J9K (-(+ cglck xcgrjgaf `crp_af,
rcr cglcq bcp cpqrcl Ajbmqrcpml,glbsxgcprcl Gclc '2<0/:(+ xsp Airgtgcpsle bcp SGK,0 '0/5( slb
b_kgr xsp Airgtgr£rqqrcgecpsle bcq EN_C '00/( `cgrp£er-
Egl ucgrcpcq Ajbmqrcpml,glbsxgcprcq Gcl gqr b_q Gjsamimprgimgb,glbsxgcprc Lcsxgl Zgnncp Ppmrcgl
'?ACP(- GILZ cpf§fr bgc EN_C,Airgtgr£r+ glbck cq ¤`cp cglc Hckksle bcq R_d,0+ MEK0.1+
ERK0.1,Sgel_jucecq 'J9HA<DQ 9;;=D=J9L=< >A:JGK9J;GE9+ EALG?=F 9;LAN9L=< HJGL=AF CAF9K=
CAF9K=$ =PLJ9;=DDMD9J J=?MD9L=< CAF9K=" bgc Ilrcp_irgml xs Ncbb3,1 kmbsjgcpr '0/3( slb glbck
cq bgc K,p_q,Wgpisle lcsrp_jgqgcpr '0/5(- Zsq£rxjgaf fckkr cq bcl A``_s bcp SGK,0+ umkgr
bcqqcl Airgtgr£r ugcbcpsk ecqrcgecpr ugpb '0/3(- Dcp R_d,0+ MEK0.1+ ERK0.1,Sgel_juce ugpb
_saf bspaf b_q ;EB. ';GFF=;LGJ =F@9F;=J G> CAF9K= KMHHJ=KKGJ G> 59K%)( Ajbmqrcpml,glbsxgcpr
ecfckkr '0/3( slb qrcgecpr bgc EN_C,Airgtgr£r-
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Egl glbgpcir bspaf Ajbmqrcpml,Egldjsqq `crpmddclcq Gcl gqr IFDB 'J9L GML=J E=<MDD9JQ 1#%
;@9FF=D(+ cgl gl b_q Lskcl ecpgafrcrcp pcl_jcp K_jgsk,K_l_j+ bcp xsp i_jgspcrgqafcl Wgpisle
tml Ajbmqrcpml `cgrp£er '000(- Scglc K_l_jbgafrc ugpb ¤`cp cglc Pfmqnfmpwjgcpsle bspaf bgc
SGK,0 cpf§fr '10(-

,).)- E[UZe(YW_`ec`aW 9]V`deWc`_*DI(N[c¥f_YW_
Saflcjjc+ lgafr,eclmrpmnc Ajbmqrcpml.MR,Wgpislecl '10( dglbcl mflc RNA, mbcp Ppmrcgl,
Swlrfcqc qr_rr '42(- Sgc rpcrcl gk Vcpejcgaf xs ij_qqgqafcl eclmkgqafcl Wgpislecl gllcpf_j`
i¤pxcqrcp Zcgr _sd slb ijglecl gl bcp Rcecj gllcpf_j` uclgecp Mglsrcl ugcbcp _` '10(- Eglc
Wgpincpqgqrclx ¤`cp cglcl j£lecpcl Zcgrp_sk gqr hcbmaf k§ejgaf '001(- Dgc lgafr,eclmrpmncl
Ajbmqrcpml,Wgpislecl uspbcl qmumfj gl ij_qqgqafcl 'x-B- Ngcpc slb Ilrcqrglsk( '4<0/( _jq
_saf gl lgafr,ij_qqgqafcl MR,Zgcjecuc`cl 'x-B- i_pbgmt_qisj£pcq Swqrck kgr VSMC slb Elbm,
rfcjxcjjcl( '4<:<42( `cm`_afrcr-
Eq ugpb imlrpmtcpq bgqisrgcpr+ m` Ajbmqrcpml ¤`cp bcl ij_qqgqafcl MR mbcp cglcl `gqfcp lgafr
gbclrgdgxgcprcl Rcxcnrmp _egcpr '002( 'A``- 2(- F¤p ~qrpmecl slb Ppmecqrcpml imllrcl
kck`p_lqr£lbgec G,Ppmrcgl,ecimnncjrc Rcxcnrmpcl af_p_ircpgqgcpr ucpbcl '003,005(+ bgc
tcpksrcl j_qqcl+ b_qq cq _saf d¤p Ajbmqrcpml cglcl _jrcpl_rgtcl+ kck`p_lqr£lbgecl Rcxcnrmp
ec`cl i§llrc '2<007(- Fcplcp rp£er bcp MR ¤`cp bgc Bccgldjsqqsle glrp_xcjjsj£pcp Sgel_ji_qi_,
bcl xs lgafr,eclmrpmncl Eddcircl `cg '34(- Bqnu- qrgksjgcpr bcp MR bgc EGFR,tcpkgrrcjrc
Pfmqnfmpwjgcpsle bcp ERK0.1+ Rfm,Kgl_qc slb n28,Kgl_qc+ ucjafc ugcbcpsk xsp Airgtgcpsle
bcp Tp_lqipgnrgmlqd_irmpcl AP0 'Airgt_rmp,Ppmrcgl 0( slb NF›B 'FM;D=9J >9;LGJ !C9HH9%DA?@L%
;@9AF%=F@9F;=J! G> 9;LAN9L=< .%;=DDK( d¤fpcl '38<008(- Ajq Vcpkgrrjcp xugqafcl MR slb EGFR
imllrc bgc xwrmqmjgqafc Kgl_qc aSRC gbclrgdgxgcpr ucpbcl ':<03(- Dgc EGFR,Tp_lq_irgtgcpsle
rp£er u_fpqafcgljgaf xsp n_rfmnfwqgmjmegqafcl MR,Wgpisle `cg slb qafcglr ¤`cp cglc cpf§frc
Kmjj_ecl,Ppmbsirgml cglc xclrp_jc Rmjjc `cg i_pbgmt_qisj£pcp Hwncprpmnfgc slb Fg`pmqc xs qngc,
jcl ':<00:<01/(- D_kgr i_ll bcp MR _saf glbgpcir bgc Tp_lqipgnrgml `ccgldjsqqcl+ qm b_qq qgaf
bcp Bcepgdd ¶lgafr,eclmrpmn‡ _lqr_rr ¶lgafr,eclmkgqaf‡ cr_`jgcpr f_r-
M§ejgaf gqr+ b_qq bgc MR,_`f£legec+ lgafr,eclmrpmnc Sgel_jec`sle ¤`cp bgc EF,Dmk£lc bcq
MR tcpkgrrcjr ugpb+ ugc Vcpqsafc kgr MR,Dcjcrgmlqimlqrpsircl tml Gpmqqk_ll cr _j- ecxcger
f_`cl '34(-
Wcgrcpfgl eg`r cq Hglucgqc _sd cglc MR,sl_`f£legec Ajbmqrcpml,Wgpisle+ b_ cglgec
Ajbmqrcpml,tcpkgrrcjrc Eddcirc bspaf rp_bgrgmlcjjc MR,Ilfg`grmpcl 'x-B- Sngpmlmj_irml( lgafr
ecfckkr '010( mbcp bspaf Gjsimimprgimgbc gl A`ucqclfcgr cglcp 00« ,HSD1 lgafr gkgrgcpr '2(
ucpbcl i§llcl- Asaf eg`r cq Evncpgkclrc kgr H_srxcjjcl tml MR,ilmaimsr,M£sqcl+ `cg bc,
lcl bspaf Ajbmqrcpml,G_`c cgl qaflcjjcp '= 2 Mglsrcl( glrp_xcjjsj£pcp C_1*,Eglqrpmk slb cglc
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aAMP,Epf§fsle 'xwijgqafcq Abclmqglkmlmnfmqnf_r( xs `cm`_afrcl u_pcl rpmrx A`ucqclfcgr
bcq MR '01(-
Twngqafc Ajbmqrcpml,glbsxgcprc+ lgafr,eclmrpmnc Sgel_j,Epcgelgqqc `cglf_jrcl bgc Airgtgcpsle
tml Pskncl slb Tp_lqnmprcpl+ x-B- Epf§fsle bcq glrp_xcjjsj£pcl nH,Wcprcq ¤`cp bcl NHE
'00<011(+ Epf§fsle bcp glrp_xcjjsj£pcl C_1*,Kmlxclrp_rgml '012<013(+ Airgtgcpsle bcq
N_*.K*.1Cj,,Kmrp_lqnmprcpq '00<001<013<014(+ Srgksj_rgml bcp PKC '001<013(+ Dg_awjejwacpmj
'DAG( '02(+ Ilmqgrmj,Tpgnfmqnf_r 'IP2( '014(+ Pfmqnfmpwjgcpsle bcp MAP,Kgl_qcl ERK0.1 mbcp
aSpa,Kgl_qc ':<00<38<015( qmugc bgc Tp_lq_irgtgcpsle bcq EGFR '4<34(- ¡`cp bgc Bccgldjsqqsle
bgtcpqcp xcjjsj£pcp Sgel_ji_qi_bcl ucpbcl hc l_af Zcjj_pr pcafr slrcpqafgcbjgafc+ x-T- qme_p
ececlrcgjgec Eddcirc `cm`_afrcr- Bqnu- uspbc gl VSMC bspaf Ajbmqrcpml,Eglugpisle bgc Srg,
ksj_rgml bcp PKC `cm`_afrcr '2<02(+ umfglececl gl Mwmxwrcl l_af Ajbmqrcpml,Egldjsqq cglc
qaflcjjc PKC,Hckksle dcqrecqrcjjr uspbc '017(-

Z_fjpcgafc Ilrcp_irgmlcl xugqafcl bcl ij_qqgqafcl slb lgafr,eclmrpmncl Airgtgr£rcl bcq MR
ucpbcl _leclmkkcl ':<0/<018(- Eq imllrcl `gqfcp tgcjc n_rfmnfwqgmjmegqafc Asqugpislecl
bcp lgafr,eclmrpmncl Ajbmqrcpml,Airgtgr£r `cqafpgc`cl ucpbcl+ qm x- B- cglc tcpkcfprc Kmj,
j_ecl III,Evnpcqqgml '008<01:<02/(+ u_q xsk i_pbgmt_qisj£pcl slb pcl_jcl Rckmbcjjgle `cg,
rp£er '34(- Ajjcpbgleq `jcg`r bcp spqnp¤lejgafc nfwqgmjmegqafc Kmlrcvr bcp lgafr,eclmrpmncl
Ajbmqrcpml,MR,Airgtgr£r ucgrcpfgl lmaf pcj_rgt qafjcafr tcpqr_lbcl '020<021(-

9TT) .7 Safck_rgqafc ¡`cpqgafr lgafr,eclmrpmncp Ajbmqrcpml.MR,Wgpislecl
'AP0; Airgt_rmp,Ppmrcgl 0+ aSRC; ;=DDMD9J KL=JGA< J=;=HLGJ ;G9;LAN9LGJ+ DAG; Dg_awjejwacpmj+ EGFR; =HA<=J%
E9D ?JGOL@ >9;LGJ J=;=HLGJ+ ERK0.1; =PLJ9;=DDMD9J J=?MD9L=< CAF9K= '&(+ g-a- C_1*; glrp_xcjjsj£pc C_jagsk,
Kmlxclrp_rgml+ IP2; Ilmqgrmj,Tpgnfmqnf_r+ MR; Mglcp_jmimprgimgbpcxcnrmp+ NCC; N_*.K*.1Cj,,Kmrp_lqnmp,
rcp+ NFiB; FM;D=9J >9;LGJ !C9HH9%DA?@L%;@9AF%=F@9F;=J! G> 9;LAN9L=< .%;=DDK+ NHE; N_*.H*,Asqr_sqafcp+
n28; kgrmecl_irgtgcprc Ppmrcgligl_qc 28+ PKC; Ppmrcgligl_qc C(
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,).). E[UZe(Wa[eZW][S]W' _[UZe(¥]Sdd[dUZW DWUZS_[d^W_ VWc 9]V`deWc`_*DI(N[c¥f_Y
Eglc MR,Evnpcqqgml gqr d_qr s`gosgr£p l_afxsucgqcl+ um`cg bgc Bcbcsrsle bgcqcq ucgrecqrpcs,
rcl Evnpcqqgmlqksqrcpq lmaf ucgrcqrecfclb qafjcafr tcpqr_lbcl ugpb- Bcqmlbcpc Bcbcsrsle
cpj_lecl b_q i_pbgmt_qisj£pc Swqrck slb b_q ZNS 'xclrp_jcq Ncptclqwqrck( '10<022<023(-
Ik Hcpxcl slb Gcd£¢qwqrck imllrc ecxcger ucpbcl+ b_qq bgc G_`c tml Ajbmqrcpml xsq_kkcl
kgr cglcp q_jxpcgafcl Epl£fpsle xs Hwncprclqgml+ i_pbg_jcp Hwncprpmnfgc qmugc Fg`pmqc d¤fpr
'023(- Ajjcgl bspaf cglc Ajbmqrcpml,tcpkgrrcjrc MR,Wgpisle i§llcl bgcqc Fmjecl hcbmaf lgafr
_sqpcgafclb cpij£pr ucpbcl- Bqnu- ugpb gl K_pbgmkwmxwrcl xu_p bcp MR+ hcbmaf lgafr bgc 00« ,
HSD1 cvnpgkgcpr- Dckxsdmjec gqr _lxslcfkcl+ b_qq bcp MR qr£lbge bspaf W_V`YW_W ?]f¥`(
¥`ce[¥`[VW `cqcrxr u£pc- Dspaf Gjsimimprgimgb,Bglbsle ucpbcl gl K_pbgmkwmxwrcl hcbmaf MR,
_lr_emlgqrgqafc Wgpislecl fcptmpecpsdcl '024(- Il ej_rrcl Gcd£¢ksqicjxcjjcl b_ececl+ bgc
qmumfj bcl MR _jq _saf bgc 00«,HSD1 cvnpgkgcpcl+ i§llcl Gjsimimprgimgbc l_af qcjcirgtcp
00«,HSD1,Hckksle 'kgr C_p`clmvmjml( MR,_emlgqrgqaf ugpicl '010(- Ovgb_rgtcp Srpcqq slb
[_X]S^^Se`c[dUZW DWUZS_[d^W_ gl bcp Gcd£¢u_lb ecjrcl _jq Safj¤qqcjkcbg_rmpcl bcp n_rfm,
eclcl MR,Airgtgcpsle- D_q b_bspaf _sd xcjjsj£pcp E`clc tcp£lbcprc Rcbmv,Pmrclxg_j egjr _jq
cgl cqqclrgcjjcp Bcqr_lbrcgj gl bcp Ilgrg_rgml slb Ppmepcqqgml i_pbgmpcl_jcp Fg`pmqc '10<7/<02/(-
Dspaf bgc ncpgt_qisj£pc Ildgjrp_rgml npmgldj_kk_rmpgqafcp Zcjjcl qmugc bgc Evnpcqqgml npmgl,
dj_kk_rmpgqafcp F_irmpcl 'x-B- ICAM0 'AFL=J;=DDMD9J 9<@=KAGF EGD=;MD= '(+ MCP,0 'M_ipmnf_,
ecl,Cfckm_rrp_irmpnpmrcgl,0(+ Zwrmiglc ugc Oqrcmnmlrgl slb Cwajmmvwecl_qc 1( ugpb bgcqcp
Zsqr_lb _sdpcafr cpf_jrcl '02/<025(-
Egl _lbcpcp F_irmp+ bcp kmbsjgcpclb _sd bgc MR,Airgtgr£r gk i_pbgmt_qisj£pcl Swqrck ugpir+
`crpgddr bgc IWkWae`c(MWcXtYTSc¥W[e gSd`S¥e[gWc JfTdeS_kW_; Zsk Bqn- d¤fprc gk R_rrcl,
Hcpxcl cglc Ajbmqrcpml,Bcf_lbjsle xsp ecqrcgecprcl Vcpd¤e`_picgr slb b_kgr tcpkcfprcl
Airgtgr£r bcq Alegmrclqgl II,Twn 0,Rcxcnrmpq 'AT0,Rcxcnrmp( '4<10<027(- Dgc kcbgi_kclr§qc
Ajbmqrcpml, slb AT0,Bjmai_bc rp£er xsp Pp£tclrgml i_pbgmt_qisj£pcl Rckmbcjjgleq `cg-
Dgc n_rfmnfwqgmjmegqafcl Ajbmqrcpml, `xu- MR,Wgpislecl gk i_pbgmt_qisj£pcl Swqrck qafcg,
lcl lgafr _sdepslb cglcp f£kmbwl_kgqafcl Bccgldjsqqsle xs clrqrcfcl+ qmlbcpl bspaf cglc
bgpcirc i_pbgmt_qisj£pc Bccgldjsqqsle+ b_ qgc sl_`f£lege tmk qwqrmjgqafcl Bjsrbpsai slb i_p,
bg_jcp Hwncprpmnfgc _sdrpcrcl- Eglc Hwncprpmnfgc bcq Hcpxclq gqr hcbmaf mdrk_jq bgc Fmjec
'10<023(- D_`cg ucpbcl x_fjpcgafc slb imknjcvc kW]]f]qcW J[Y_S]¥Sd¥SVW_ qrgksjgcpr+ bgc
`qnu- bgc Airgtgcpsle bcq TGF,«0 'bck Fg`pmqc,d§pbcplbcl LJ9FK>GJEAF? ?JGOL@ >9;LGJ «'(+
LAKKM= ?JGOL@ >9;LGJ slb PAI 'Pj_qkglmecl Airgt_rmp,Ilfg`grmp(+ bcl n28 MAPK,Sgel_juce slb
tgcjd£jrgeqrc Ilrcp_irgmlcl `cglf_jrcl '10<028(- Eglcl Bcgrp_e xsp kwmi_pbg_jcl slb
pclmrs`sjm,glrcpqrgrgcjjcl Fg`pmqc '11( jgcdcpr bcp bspaf Ajbmqrcpml qrgksjgcprc MEK.ERK,
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Sgel_juce ¤`cp bgc MR,tcpkgrrcjrc ERK0.1,K_qi_bc+ qm b_qq cq xs cglcp tcpkcfprcl Bgjbsle
tml Evrp_xcjjsj£pk_rpgv imkkr '3:<008<01:<023(-
Wcgrcpfgl `ccgldjsqqr Ajbmqrcpml bgc Airgtgr£r bcq N_*.H*,Asqr_sqafcpq,Iqmdmpk 0 'NHE0( slb
i_ll qmkgr ¤`cp bcl [_ecSkW]]f]qcW_ a@ cglc ecd£¢qaf£bgeclbc Wgpisle x-B- gl Fmpk tml t_q,
isj£pcp Ildj_kk_rgml d§pbcpl '010(- Dgcqc ugcbcpsk d§pbcpr i_pbg_jc Vcp£lbcpslecl ugc Hw,
ncprpmnfgc+ Appfwrfkgc slb `ccglrp£afrger bgc Kmlrp_irgjgr£r '10(- Eglck bspaf MR,Airgtgcpsle
cpf§frcl Srpmk _k L,Twn,C_jagsk,K_l_j gl tclrpgisj£pcl Mwmxwrcl ugpb c`clqm cglc npm,
_ppfwrfkmeclc Wgpisle xsecqafpgc`cl '02:(-
Dgc n_rfmnfwqgmjmegqafcl Fmjecl cglcp afpmlgqafcl+ ctclrscjj cvxcqqgtcl MR,Airgtgcpsle ec,
fcl lgafr xu_leqj£sdge kgr cglck cpf§frcl Pj_qk_,Ajbmqrcpml,Sngcecj cglfcp- Asaf qafcglcl
bgc n_rfmnfwqgmjmegqafcl Vcp£lbcpslecl sl_`f£lege tmk Bjsrbpsai xs qcgl '022(- Mcfpcpc
ijglgqafc Srsbgcl 'I9C=J' =G@=JLJ' /=(JefV[W( imllrcl bcl Nsrxcl cglcp MR,Bjmai_bc kgr
Sngpmlmj_irml mbcp Enjclcpclml gl lgafr,`jsrbpsaiqcliclbcl Dmqgcpslecl gl Hgl`jgai _sd bgc
Mmp`gbgr£r slb Mmpr_jgr£r `cg P_rgclrcl kgr jgliqtclrpgisj£pcp Dwqdslirgml _sdxcgecl
'7<03/<030(-
Ik PEJ qglb MR,Eddcirc _l bcp W_qqcp, slb N_rpgsk,Hmk§mqr_qc kgr Vcpkgrrjsle tml Dspqr
slb S_jx_nncrgr+ Oqkmpcxcnrgml+ Ilrcep_rgml tml Ildmpk_rgmlcl _sq B_pmpcxcnrmpcl slb bck
_srmlmkcl Ncptclqwqrck gk R_fkcl bcp Bjsrbpsaipcesj_rgml qmugc Mgr`crcgjgesle _l bcp
Scipcrgml tml V_qmnpcqqgl slb bck l_rpgspcrgqafcl F_irmp `crcgjger '031<032(- Ik Gceclq_rx
xsk ucgrecqrpcsrcl Vcprcgjsleqksqrcp bcq GR gqr bgc MR,Evnpcqqgml gk Gcfgpl rmnmep_nfgqaf
qcfp tgcj `cepclxrcp 'x-B- Hgnnma_knsq+ j_rcp_jcq Scnrsk+ Akweb_j_( '022<033(- Dspaf glrp_,
acpc`pmtclrpgisj£pc G_`c tml Ajbmqrcpml, mbcp MR,Alr_emlgqrcl uspbc ecxcger+ b_qq bgc
xclrp_jcl MR,Eddcirc f§afqru_fpqafcgljgaf ¤`cp bgc Mmbsj_rgml bcp qwkn_rfgimrmlcl Airgtg,
r£r ugpicl '4(-

,)/ Je[U¥de`XX^`_`i[V $EF% f_V ISV[¥S]decWdd
Bctmp Fcpgb Msp_b 0:77 bgc Vcp`glbsle Srgaiqrmddkmlmvgb 'FALJA; GPA<=+ NO( l£fcp af_p_ircpg,
qgcprc+ u_p bgcqc qcgr Mgrrc bcq 0:- J_fpfslbcprq lsp gl Fmpk tml Ngrpmejwxcpgl gl bck tml Ajd,
pcb Nm`cj clrugaicjrcl Dwl_kgr `ci_llr '034(- Ilq`cqmlbcpc bgc F_`pgi_p`cgrcp bcp Dwl_kgr,
glbsqrpgc `ci_kcl bgc 'Gcu§flsle _l bgc( t_qmpcj_vgcpclbc Wgpisle bcq NO l_af j£lecpcp
A`ucqclfcgr tmk Ap`cgrqnj_rx gl Fmpk tml qr_picl Kmndqafkcpxcl slb _saf Hcpx_rr_aicl xs
qn¤pcl '034(- Scgrbck `cqgrxr Ngrpmejwxcpgl `xu- Akwjlgrpgr cglcl fmfcl Srcjjclucpr _jq
Alrg_leglmqsk- 0:87 `cqafpgc`cl Rm`cpr Fspafemrr slb Jmfl Z_u_bqig bcl =F<GL@=DA9D
<=JAN=< J=D9PAF? >9;LGJ 'EDRF( _jq cglcl _sq bcl glr_ircl Gcd£¢clbmrfcjxcjjcl dpcgecqcrxrcl
Bmrclqrmdd kgr t_qmbgj_rmpgqafcp Wgpisle '034(- Lmsgq Iel_ppm slb S_jt_bmp Mmla_b_ gbclrgdg,
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xgcprcl qafjgc¢jgaf 0:87 bcl EDRF _jq Srgaiqrmddkmlmvgb '034(- 0::1 uspbc NO bspaf b_q
Sagclac M_e_xglc xsk ¶2GD=;MD= G> L@= 8=9J· eci¤pr slb Rm`cpr Fspafemrr+ Lmsgq Iel_ppm slb
Fcpgb Msp_b uspbcl 0::8 d¤p bgc Ap`cgrcl ¤`cp bgc Sgel_jcgeclqaf_drcl tml NO kgr bck Nm,
`cj,Ppcgq _sqecxcgaflcr '035(-

,)/), EF(:[]Vf_Y
Srgaiqrmddkmlmvgb ugpb bspaf b_q H£kepsnncl,f_jrgec Mcr_jjmclxwk Srgaiqrmddkmlmvgb,Swl,
rf_qc 'NOS+ FALJA; GPA<= KQFL@9K=( ec`gjbcr '037(- Eq qglb bpcg Iqmdmpkcl kgr ucgrecqrpcsrck
Evnpcqqgmlqksqrcp `ci_llr '037(- Dgc NOS0 'mbcp lNOS< l•lcspml_j( uspbc xsl£afqr gl
lcspml_jck Gcuc`c gbclrgdgxgcpr '037(- Dgc NOS1,Evnpcqqgml+ mbcp gNOS 'g•AF<M;A:D=(+ ugpb
bspaf npm,gldj_kk_rmpgqafc Zwrmiglc mbcp kgipm`gcjjc Elbmrmvglc ugc Lgnmnmjwq_aaf_pgbc
`qnu- gl M_ipmnf_ecl glbsxgcpr- Dgc NOS2+ _saf cNOS 'c•clbmrfcjg_j( ecl_llr+ gqr rwng,
qafcpucgqc _l bcp Pj_qk_kck`p_l tml Elbmrfcjxcjjcl xs dglbcl slb ugpb bspaf afpmlgqafcl
Safcpqrpcqq gl bcl bspafqrp§krcl Bjsrecd£¢cl glbsxgcpr '5/<038(- Dgc lNOS slb cNOS `cqgrxcl
imlqrgrsrgtc Airgtgr£r+ u£fpclb bgc gNOS l_fcxs icglc `_q_jc Airgtgr£r _sducgqr '5/<037<038(-
Dgc NOS,Airgtgr£r gqr _`f£lege tml bcl Kmd_irmpcl NADPH 'Ngimrgl_kgb,Abclgl,Dglsijcmrgb,
Pfmqnf_r(+ FMN 'Fj_tgl,Mmlmlsijcmrgb(+ FAD 'Fj_tgl,Abclgl,Dglsijcmrgb(+ C_jkmbsjgl slb
BH3 'Tcrp_fwbpm`gmnrcpgl( '037<038(- Dgc NOS lsrxcl kmjcisj_pcl S_scpqrmdd 'O1( _jq Kmqs`q,
rp_r slb i_r_jwqgcpcl bgc Ovgb_rgml tml L,Apeglgl ¤`cp N,Hwbpmvw_peglgl xs Cgrpsjjgl njsq NO
'038(- NOS,sl_`f£lege `cqrcfr _saf bgc M§ejgaficgr+ b_qq NO _jq Ngrpgr,Dcpgt_r bspaf pcbsxgc,
pclbc Swqrckc+ ugc x-B- bgc Arksleqicrrc mbcp bgc X_lrfgl,Ovgb_qc slrcp fwnmvgqafcl. _l,
mvgqafcl Bcbgleslecl dpcgecqcrxr ugpb '035<03:<04/(-

,)/)- <[XXfd[`_d( f_V J[Y_S]W[YW_dUZSXeW_ g`_ EF
Ajq Zcjjqgel_jkmjci¤j lgkkr NO _l tcpqafgcbclcl nfwqgmjmegqafcl Ppmxcqqcl ugc Ncspmrp_lq,
kgqqgml+ Rcesj_rgml bcp t_qisj£pcl Dwl_kgi slb Ikkslpcesj_rgml rcgj '038<040(- NO `cqgrxr
cgl slecn__prcq Ejcirpml+ ucqf_j` cq kgr dpcgcl R_bgi_jcl pc_egcpcl i_ll '5/(- Asdepslb qcg,
lcp Lgnmnfgjgc i_ll NO jcgafr bspaf Zcjjkck`p_lcl bgddslbgcpcl- Dspaf bgc ispxc Lc`clqb_scp
tml y 0 Scislbc slb bgc Kmjjgqgmlcl kgr _lbcpcl Mmjci¤jcl cpqrpcair qgaf bcp Bcucesleqp_bg,
sq cglcq cglxcjlcl NO,Mmjci¤jq ¤`cp lsp uclgec Zcjjcl+ ucqf_j` bck gk Gcuc`c ec`gjbcrcl
NO cglc n_p_ipglc Rmjjc xsecqafpgc`cl ugpb '5/(- Ik Bjsr i_ll NO _l b_q xucgucprgec Egqcl gk
H£kmejm`gl 'H`( `glbcl '041(- Dcqmvweclgcprcq H` `glbcr NO kgr cglcp 0/-///,d_af f§fcpcl
Addglgr£r _jq kmjcisj_pcl S_scpqrmdd+ ucqf_j` Epwrfpmxwrcl gk Gcd£¢imkn_prgkclr cgl H_snr,
_sdlcfkcp tml NO gl tgtm qglb '5/<042(- Eq clrqrcfcl S,Ngrpmqmf£kmejm`gl slb Mcrf£km,
ejm`gl '5/<041<042(+ bgc bspaf bcl Bjsrdjsqq rp_lqnmprgcpr ucpbcl slb NO _l npmbsirgmlqdcp,
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lcpcl Srcjjcl ugcbcp dpcgqcrxcl i§llcl '040<042(- D_bspaf cpj_ler NO cglc fmpkml£fljgafc
Fslirgml-
Scglc Wgpisle clrd_jrcr NO ij_qqgqafcpucgqc bspaf bgc Airgtgcpsle bcp j§qjgafcl Gs_lwj_r,
xwij_qc 'KGDM:D= ?M9FQDQD ;Q;D9K=+ qGC( gl ej_rrcl Gcd£¢ksqicjxcjjcl- Dgc qGC `gjbcr _jq qcamlb
kcqqclecp tcpkcfpr xwijgqafcq Gs_lmqgl,2̃+4̃,Mmlmnfmqnf_r 'aGMP( '043<044(- aGMP _irg,
tgcpr gk Zgcjecuc`c aGMP,_`f£legec Kgl_qcl+ x-B- bgc Ppmrcgligl_qc G 'PKG(+ bgc bgc glrp_xcjjs,
j£pc C_1*,Kmlxclrp_rgml kmbsjgcpcl slb qm bgtcpqc Airgtgr£rcl gk Zgcjecuc`c `ccgldjsqqcl
'`qnu- V_qmbgj_r_rgml+ Tfpmk`mxwrcl_eepce_rgml+ glrcplcspml_jc Kmkkslgi_rgml slb e_qr,
pmglrcqrgl_jc Mmrgjgr£r( '5/<035<043(-

,)/). >f_¥e[`_dg[W]XS]e g`_ EF
Dgc Vgcjd_jr `gmjmegqafcp NO,Wgpislecl `cpsfr _sd bcl Ilrcp_irgmlcl xugqafcl NO `xu- NO,
Dcpgt_rcl slb cglcp `pcgrcl Sn_llc _l Bgmkmjci¤jcl 'glq`cqmlbcpc bgc Rc_irgml kgr bcpcl
Mcr_jjxclrpcl(+ Tfgmjcl slb pc_irgtcl S_scpqrmdd,Sncxgcq 'ROS( '035<03:<045(-
Eglc ij_qqgqafc Fslirgml `cqgrxr b_q gk Gcd£¢clbmrfcj bspaf bgc cNOS ec`gjbcrc NO kgr bcp
Rcj_v_rgml bcp ej_rrcl Gcd£¢ksqisj_rsp slb t_qmbgj_rgcpclbck Eddcir xsp Epf§fsle bcq jmi_,
jcl Bjsrdjsqqcq- Dgcqcp Eddcir ugpb ugc m`cl `cqafpgc`cl aGMP,tcpkgrrcjr slb ¤`cp cglc Scl,
isle bcp glrp_xcjjsj£pcl C_1*,Kmlxclrp_rgml `cugpir '035<044(- aGMP,sl_`f£lege i_ll NO xsp
V_qmbgj_r_rgml ¤`cp bgc S,Ngrpmqwjgcpsle `cqrgkkrcp Cwqrcgl,Rcqrc slb Rcesj_rgml bcp Airgtgr£r
C_1*,qclqgrgtcp K*,K_l£jc d¤fpcl '035<047(- Ik Hcpxcl ugpb NO tmk Kmpml_pclbmrfcj+ K_pbgm,
kwmxwrcl slb Ncptclclbgeslecl dpcgecqcrxr slb d¤fpr xs cglcp _`lcfkclbcl Kmlrp_irgmlq,
d£fgeicgr+ cglck tcpj£lecprcl bg_qrmjgqafcl Ilrcpt_jj slb xs cglcp pcbsxgcprcl Hcpxdpcosclx+
umbspaf bgc tclrpgisj£pc Pcpdsqgml slb bgc Vclrpgicjd¤jjsle tcp`cqqcpr ucpbcl '035(- E`cl,
d_jjq aGMP,PKG,tcpkgrrcjr `ccgldjsqqr NO bgc H£kmqr_qc bspaf Ilfg`gcpsle bcp Tfpmk`mxwrcl,
Abf£qgml slb ,Aeepce_rgml '035<038(- Wcgrcpfgl `ccgldjsqqr NO bcl Srmdducafqcj+ glbck cq
bgc Gjsimqc,Asdl_fkc gl Sicjcrrksqicjxcjjcl+ Abgnmxwrcl slb Gcd£¢xcjjcl+ _`cp _saf Fcrrq£s,
pcmvgb_rgml slb Lgnmjwqc d§pbcpr slb bgc bc lmtm,Fcrrq£spc,Swlrfcqc gl bcp Lc`cp fckkr
'5/<035(- Eglc ugafrgec Rmjjc qngcjr NO gk xclrp_jcl slb ncpgnfcpcl Ncptclqwqrck- Zclrp_j
ugpb NO tml bcp lNOS gl Ncspmlcl slb tml bcp cNOS t_qisj£pcp Elbmrfcjxcjjcl dpcgecqcrxr
slb `ccgldjsqqr x_fjpcgafc Ppmxcqqc+ ugc Lcplcl+ Eqqcl+ W_afcl slb Safj_dcl+ Ncspmqcipcrgml
slb Vcpf_jrcl '035<038(- Ik ncpgnfcpcl Ncptclqwqrck _egcpr NO _jq Ncspmrp_lqkgrrcp
lgrpcpecp Ncptcl+ bgc cjcirpgqafc Sgel_jc _sq bck ZNS tg_ n_p_qwkn_rfgqafcp np£e_lejgml£pcp
Ncptcld_qcpl slb G_lejgcl cpf_jrcl slb xsp Rcesj_rgml bcq Tmlsq ej_rrcp Msqicjxcjjcl tml
Bjsrecd£¢cl+ G_qrpmglrcqrgl_jrp_ir+ Cmpnsq a_tcplmqsk bcq Pclgq+ Upcrfp_ slb Ppmqr_r_ `cgrp_,
ecl '035<038(- Pfwqgmjmegqaf ugpb NO gl ep§¢cpcl Mclecl tml Ikkslxcjjcl ugc M_ipmnf_,
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ecl+ Nsijcmnfgjcl+ Mmlmxwrcl slb tml,Ksnddcp,Zcjjcl ec`gjbcr slb bgclr bcp slqncxgdgqafcl
Ikksl_`ucfp ececl B_ircpgcl+ Vgpcl+ P_p_qgrcl slb Pgjxc- NO slb NO,Dcpgt_rc 't-_-
Pcpmvwlgrpgr 'ONOO,(( d¤fpcl xsq_kkcl kgr ROS s-_- xs DNA,Saf£bgesle+ Ppmrcglqwlrfcqc,
fckksle+ `ccglrp£afrgercp Ppmrcgl, slb Elxwkdslirgml slb ¤`cl qm cglcl _lrgkgipm`gcjjcl
Eddcir _sq '035<04/(- Ik R_fkcl cglcp Ikksl_lrumpr `cqgrxr NO `gt_jclrc Egeclqaf_drcl- Zsk
cglcl egjr cq _jq _lrg,gldj_kk_rmpgqaf+ b_ b_q bspaf bgc lNOS slb cNOS imlqrgrsrgt ec`gjbcrc
NO bgc Ncsrpmnfgjcl,Alrumpr _`qafu£afr slb _saf b_q Elbmrfcj gl Bcxse _sd bgc Lcsimxwrcl,
Abf£qgml gl cglck ¶psfgecl‡ Zsqr_lb f£jr- Ik Kmlrp_qr b_xs qrcfr bgc bspaf Zwrmigl,
Asqqaf¤rrsle tcpkcfprc NO,Bgjbsle bspaf bgc gNOS+ um`cg b_q b_bspaf c`cld_jjq tcpkcfpr
_ld_jjclbc Pcpmvwlgrpgr _jq qr_picq Ovgb_lx bgc Ildj_kk_rgml _sdpcafr cpf_jrcl i_ll
'035<048<04:(- Lcrxrjgaf gqr NO cgl tgcjd£jrge ugpiclbcp xcjjsj£pcp Mcqqclecp+ bcp cglc Rcgfc
`gmjmegqafcp Fslirgmlcl bspaf qcgl l_fcxs mklgnp£qclrcq Asdrpcrcl gk kclqafjgafcl Ope_,
lgqksq `ccgldjsqqr-

,)/)/ Pje`e`i[dUZW :WVWfef_Y g`_ EF7 ;ZScS¥eWc[d[Wcf_Y g`_ IEJ f_V IFJ
Rc_irgtc dpcgc R_bgi_jc qglb _l nfwqgmjmegqafcl Ppmxcqqcl ugc Zcjjqgel_jec`sle+ Ildj_kk_rgml
slb Ikksl_lrumpr `crcgjger+ rp_ecl _`cp _saf xsp P_rfmeclcqc fsk_lcp Epip_lislecl ugc
i_pbgmt_qisj£pc slb lcspmjmegqafc Epip_lislecl qmugc Kpc`q slb bcl nfwqgmjmegqafcl Ajrc,
psleqnpmxcqq `cg '5/<040(-
Ajq ¶pc_irgtc Srgaiqrmdd,Sncxgcq‡ 'J=9;LAN= FALJG?=F KH=;A=K$ RNS( `xu- ¶pc_irgtc S_scpqrmdd,
Sncxgcq‡ 'J=9;LAN= GPQ?=F KH=;A=K+ ROS( ucpbcl glfmkmeclc Gpsnncl Srgaiqrmdd, `xu- S_scp,
qrmdd,f_jrgecp Vcp`glbslecl `cxcgaflcr- Ajq Gpslbj_ec d¤p RNS bgclr NO+ b_q _jq dpcgcq R_bgi_j
xs Ngrpmqmlgsk,K_rgml 'NO*(+ Ngrpmvwj,Algml 'NO‚(+ Ngrpgr 'NO1‚(+ Ngrp_r 'NO2‚( qmugc Srgaiqrmdd,
bgmvgb 'NO1( ¤`cpd¤fpr ucpbcl i_ll- Zsbck i_ll cq kgr Ssncpmvgb 'O1,( xs Pcpmvwlgrpgr
'ONOO,( pc_egcpcl '03:<04/<043(- Dgcqc rcgjq fmafpc_irgtcl Ss`qr_lxcl tcpspq_afcl cglc pc,
bsxgcprc NO,Bgmtcpd¤e`_picgr xseslqrcl cglcp ecqrcgecprcl+ NO,`cbglercl 'Zwrm,( Tmvgxgr£r-
Dgcqcq Ulejcgafecugafr ugpb _jq ¶lgrpmq_rgtcp Srpcqq‡ `cxcgaflcr+ umfglececl _jq ¶mvgb_rgtcp
Srpcqq‡ cgl Ulejcgafecugafr xugqafcl bcp xcjjsj£pcl Bgjbsle mvgbgcpclbcp Mmjci¤jc slb bcp
Vcpd¤e`_picgr _lrgmvgb_rgtcp Ss`qr_lxcl `cxcgaflcr ugpb '038<04/<040<043(- Hgcp`cg qglb ROS,
Mmjci¤jc `crcgjgrer; xsk cglcl dpcgc R_bgi_jc+ ugc Ssncpmvgb,Algml 'O1,(+ Hwbpmvwj,R_bgi_j
'HO (+ Lgngb,R_bgi_jc 'ROO,( slb _saf Srgaiqrmddkmlmvgb 'NO( qcj`qr- Albcpc ROS+ ugc W_qqcp,
qrmddncpmvgb 'H1O1(+ Pcpmvwlgrpgr 'ONOO,( slb fwnmafjmpgec S£spc 'HOCj(+ qglb xu_p icglc dpcg,
cl R_bgi_jc+ ucgqcl _`cp c`clqm mvgbgcpclbc Wgpisle _sd '040<043(- Dgc Bgjbsle cglcq dpcgcl
R_bgi_jq i_ll ¤`cp qcosclrgcjjc Kcrrclpc_irgmlcl £fljgaf ugc `cgk Saflcc`_jj,Ppglxgn xsp
ucgrcpcl R_bgi_j`gjbsle d¤fpcl-
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Dgc Elrqrcfsle tml ROS slb RNS gqr icglcquceq cgl pcgl n_rfmjmegqafcp Ppmxcqq- Vgcjc Mcaf_,
lgqkcl d¤fpcl slrcp nfwqgmjmegqafcl Bcbgleslecl gl bcp Zcjjc xsp Bgjbsle dpcgcp R_bgi_jc '040(
'A``- 3(-
Ik R_fkcl bcq Ejcirpmlclrp_lqnmprq clrqrcfr `cg bcp kgrmafmlbpg_jcl Arksle bspaf b_q
Vmpf_lbclqcgl kmjcisj_pcl S_scpqrmddq cglc lgafr slcpfc`jgafc Mclec _l pc_irgtcl Sncxgcq+
glq`cqmlbcpc ROS gl bcp Zcjjc+ um`cg bcp Gpm¢rcgj gllcpf_j` bcp glr_ircl Mgrmafmlbpgcl tcp,
`jcg`r slb bspaf glrp_kgrmafmlbpg_jc+ _lrgmvgb_rgtc Rc_irgmlcl lcsrp_jgqgcpr ucpbcl i_ll
'05/(- Illcpf_j` tml Gcd£¢u£lbcl qglb Elbmrfcjxcjjcl bgc H_snroscjjcl bcp ROS+ glq`cqmlbc,
pc bspaf bgc NADH.NADPH,Ovgb_qcl+ ucjafc _jq kck`p_l_qqmxggcprc Elxwkc bgc Rcbsirgml
tml O1 slrcp Nsrxsle tml NADH.NADPH _jq Ejcirpmlclbmlmp i_r_jwqgcpcl '040(- Ajq f_snr,
q£afjgafc clbmt_qisj£pc slb i_pbg_jc ROS,Qscjjcl ugpb bgc Airgtgr£r bcp NADH.NADPH,
Ovgb_qcl bspaf cglgec Zwrmiglc+ Hmpkmlc+ qmugc jmi_jc kcr_`mjgqafc slb f£kmbwl_kgqafc
Vcp£lbcpslecl kmbsjgcpr '04/<040(-
Eglc ucgrcpc RNS.ROS,Qscjjc gqr b_q X_lrfgl,Ovgbm,Rcbsir_qc,Swqrck ucjafcq gk Pspgl,
Srmdducafqcj bgc Hwbpmvwjgcpsle tml Hwnmv_lrfgl xs X_lrfgl slb _lqafjgc¢clb xs H_plq£spc
slrcp Bgjbsle tml Ssncpmvgb,Algml slb W_qqcpqrmddncpmvgb i_r_jwqgcpr '5/<03:<04/(-
Dcqucgrcpcl i_ll bgc ¶Elrimnnjsle‡ bcp clbmrfcjg_jcl NOS 'cNOS( bspaf bgc Ovgb_rgml tml
NO slb bgc NADPH,_`f£legec Rcbsirgml tml O1 xs O1, xs mvgb_rgtck Srpcqq `cgrp_ecl 'N£fc,
pcq qgcfc A`qaflgrr 0-3-7( '038(-
Dgc aZjd[`]`Y[dUZW :WVWfef_Y tml ROS slb RNS jgcer gl bcp slqncxgdgqafcl Ikksl_`ucfp slb
gl gldj_kk_rmpgqafcl Ppmxcqqcl '04/(- Zsk Bqn- ucpbcl tml lcsrpmnfgjcl Gp_lsjmxwrcl gk
R_fkcl bcq qmecl_llrcl ¶J=KHAJ9LGJQ :MJKL‡ epm¢c Mclecl rmvgqafcp Sncxgcq xsp Bci£kndsle
glt_qgtcp P_rfmeclc dpcgecqcrxr '04/<04:(- Dcqucgrcpcl i_ll bgc Fslirgml i_pbgmt_qisj£pcp
Zcjjcl epslbjceclb bspaf cglc Vcp£lbcpsle bcq Rcbmvqr_rsq `ccgldjsqqr ucpbcl '04/(- Dgcq
`crpgddr `qnu- bgc Zcjjnpmjgdcp_rgml+ Evnpcqqgml tml Abf£qgmlqkmjci¤jcl+ Zwrmigl,Ppmbsirgml
slb Airgtgcpsle `cqrgkkrcp Tp_lqipgnrgmlqd_irmpcl '04:(-
Ulrcp nfwqgmjmegqafcl Bcbgleslecl qrcfcl bcl Zcjjcl _jq A`ucfpkcaf_lgqkcl ececl ROS
mbcp RNS _lrgmvgb_rgtc Elxwkc xsp Vcpd¤esle '04/(- Zs bcl clxwk_rgqafcl Alrgmvgb_lrgcl
x£fjcl bgc M_le_l,_`f£legec,Ssncpmvgb,Dgqksr_qc 'Ml,SOD(+ Ksndcp.Zgli,Ssncpmvgb,Dgq,
ksr_qc 'Cs.Zl,SOD(+ Gjsr_rfgml,Pcpmvgb_qc+ Gjsr_rfgml,Rcbsir_qc slb K_r_j_qc-
Dgc Ml,SOD slb Cs.Zl,SOD ¤`cpd¤fpcl Ssncpmvgb,Algml 'O1,( xs W_qqcpqrmddncpmvgb+ ucjafcq
b_ll bspaf bgc Gjsr_rfgml,Pcpmvgb_qc mbcp K_r_j_qc xs W_qqcp ¤`cpd¤fpr ugpb- Albcpc
_lrgmvgb_rgtc Mcaf_lgqkcl `cglf_jrcl R_bgi_j,F£lecp 'K;9N=F?=J( ugc Vgr_kgl E+ Bcr_a_pmrgl
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slb Vgr_kgl C- Dgc B_j_lac xugqafcl Ovgb_lrgcl slb Alrgmvgb_lrgcl ugpb _jq ¶Rcbmvqr_rsq‡
cglcp Zcjjc `cxcgaflcr '04/(-

9TT) /7 Elrqrcfsle tml ROS `xu- RNS slb nfwqgmjmegqafc qmugc n_rfmnfwqgmjmegqafc
Bcbcsrsle
'2,Ngrpm,Twp; 2,Ngrpm,Twpmqgl+ LDL; DGO <=FKALQ DAHGHJGL=AF+ NAD'P(H; Ngamrgl_kgb,Abclgl,Dglsajcmrgb
',Pfmqnf_r(+ NF›B; FM;D=9J >9;LGJ !C9HH9%DA?@L%;@9AF%=F@9F;=J! G> 9;LAN9L=< .%;=DDK+ NO; Srgaiqrmdd,
kmlmvgb+ NOS; Srgaiqrmddkmlmvgb,Swlrf_qc+ O1

,; Ssncpmvgb,Algml+ ONOO,; Pcpmvwlgrpgr+ RNS; J=9;LAN=
FALJG?=F KH=;A=K+ ROS; J=9;LAN= GPQ?=F KH=;A=K(

,)/)1 <Wc IEJ(v>fpSTVcfU¥u7 Gc`eW[_(Kjc`d[_(E[ec[Wcf_Y
Dspaf mvgb_rgtcl `xu- lgrpmq_rgtcl Srpcqq ucpbcl nmqrrp_lqj_rgml_jc Ppmrcglkmbgdgi_rgmlcl
fcptmpecpsdcl+ xs bclcl lc`cl Ovgb_rgmlq, slb S,Ngrpmqwjgcpsleqpc_irgmlcl _saf bgc Ngrpgc,
psle tml Twpmqgl,Rcqrcl x£fjr '03:( 'A``- 3(- D_q fgcp`cg ec`gjbcrc 2,Ngrpm,Twpmqgl ugpb kgrr,
jcpucgjc _jq ¶Fs¢_`bpsai‡ bcp Pcpmvwlgrpgr, `xu- RNS,Eglugpisle _lcpi_llr '050<051(- Dgc xucg
npgk£pcl :[]Vf_Yd^WUZS_[d^W_ tcpj_sdcl _( lgafr,clxwk_rgqaf ¤`cp Pcpmvwlgrpgr slb `( El,
xwk,i_r_jwqgcpr bspaf Pcpmvgb_qcl 's-_- Ncsrpmnfgjcl,Mwcjmncpmvgb_qc+ Emqglmnfgjcl,Pcpmvg,
b_qc( '050(- Dgc gl tgtm,Twpmqgl,Ngrpgcpsle clrqrcfr gl xucg Safpgrrcl bspaf bgc Abbgrgml cglcp
Ngrpmepsnnc _l bcl gl Ppmrcglcl clrf_jrclcl _pmk_rgqafcl Twpmqglpgle '052(- Egl _jrcpl_rgtcp
Wce gqr bgc Rc_irgml xugqafcl Twpmqwj,R_bgi_j slb Srgaiqrmddkmlmvgb kgr 2,Ngrpmqmrwpmqgl _jq
Ilrcpkcbg£pnpmbsir- Dgcqc Ajrcpl_rgtc ugpb `cg ¡`cpe_leqkcr_jj,f_jrgecl Ppmrcglcl+ x-B-
Cwrmafpmk a+ `cm`_afrcr+ i_ll _`cp bspaf nfwqgmjmegqafc Rcbsir_lrgcl ugc Gjsr_rfgml gl tgtm
tcpfglbcpr ucpbcl '050(-

IFJ
Mgrmafmlbpgcl

NAD'P(H,Ovgb_qc
X_lrfgl,Ovgb_qc

Ulqncxgdgqafc Ikksl_`ucfp
Zcjjsj£pcpRcbmvqr_rsq
Zcjjdslirgmlcl

$Abf£qgmlqkmjci¤jc
$Zcjjnpmjgdcp_rgml
$Zwrmigl,Ppmbsirgml
$Tp_lqipgnrd_irmp,Airgtgr£r

Ildj_kk_rgml

IEJ
NOSO1, NO

ONOO,

Lmi_jc Ildj_kk_rgml
cNOS,Elrimnnjsle$ NO "$ V_qmqn_qksq
LDL,Pcpmvgb_rgml$NFiB $ Arfcpmqijcpmqc

Aprcpgmqijcpmqc
Apr- Hwncprmlgc
K_lxcpmeclcqc
Ajrcpl
Ncspmbcecl- Epip_lislecl

Elbmrfcjg_jcDwqdslirgml

NgrpgcpsleS,NgrpmqwjgcpsleOvgb_rgml
2,Ngrpm,Twp
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Ajq >`]YW VWc Gc`eW[_(Kjc`d[_(E[ec[Wcf_Y ugpb bcp nK_ 'S£spcqr£pic( bcp Twpmqgl,Gpsnnc pcbs,
xgcpr 'tml 0/-0 _sd 7-1(+ qm b_qq `cg nfwqgmjmegqafck nH Ngrpm,Twpmqgl lsl cglc lce_rgtc Ncrrm,
L_bsle _sducgqr '050<051(- D_p_sq pcqsjrgcpcl bspaf Bccgldjsqqsle bcp Scislb£p, slb Tcprg£p,
qrpsirsp qrpsirspcjjc Ppmrcgltcp£lbcpslecl '050(+ bgc bgc Fslirgml bcp kmbgdgxgcprcl Ppmrcglc
`ccgldjsqqr '053(-
Dspaf Ppmrcmk,Ulrcpqsafslecl imllrc l_afecugcqcl ucpbcl+ b_qq bgc Kjc`d[_(E[ec[Wcf_Y
W[_ Z`UZdW]W¥e[gWc Gc`kWdd gqr+ ucjafcp _sd `cqrgkkrc Twpmqgl,Rcqrc gllcpf_j` bcdglgcprcp Ppm,
rcglc `cqafp£lir gqr '5/<045(- Zsk Bcgqngcj `cqgrxr bgc SERCA1_ 'Iqmdmpk bcp C_jagsk,ATP_qc
gk q_pamnj_qk_rgqaf.clbmnj_qk_rgqafcl Rcrgasjsk gl j_leq_k imlrp_fgcpclbcl Sicjcrrksq,
icjd_qcpl slb gk Hcpxcl( glqecq_kr 08 Twpmqgl,Rcqrc+ um`cg qmumfj gl tgtm _jq _saf gl tgrpm
lsp `cqrgkkrc b_tml lgrpgcpr ucpbcl '051<053(-
Eq ucpbcl bgtcpqc F_irmpcl cglcp Scjcirgtgr£r bgqisrgcpr; Dgc W_fpqafcgljgaficgr+ b_qq cgl Ppm,
rcgl rwpmqgllgrpgcpr ugpb+ qrcger kgr bcp N£fc xsp Bgjbsleqqr£rrc lgrpgcpclbcp Sncxgcq `xu- bcpcl
Dgddsqgmlqp_bgsq '053(- As¢cpbck i§llcl Lgngb,ecj§qrc Twpmqgl,Rcqrc u_fpqafcgljgafcp lgrpgcpr
ucpbcl _jq qcj`gec gl u£qqpgecp Pf_qc+ b_ lgrpgcpclbc Sncxgcq gl jgnmnfgjck Mgipmkgjgcs _iis,
ksjgcpcl '03:(- Vml bcp Ppgk£pqrpsirsp cglcq Ppmrcglq _sqecfclb tcpfglbcpl bgc Akglmq£spcl
Tpwnrmnf_l+ Cwqrcgl slb Mcrfgmlgl gl N_af`_pqaf_dr xs Twpmqgl imkncrcrgt bcqqcl Ngrpgcpsle
'050(- Bcx¤ejgaf bcp Ppmrcgl,Tcprg£pqrpsirsp dglbcr Twpmqgl,Ngrpgcpsle _sdepslb ecpglecpcp qrc,
pgqafcp Hglbcplgqqc f£sdge gl Safjcgdcl,Rcegmlcl qr_rr '050(-
Dgc =_eXWc_f_Y _[ec[WceWc Kjc`d[_(IWdeW i_ll xsk cglcl bspaf Dcep_b_rgml bcq ecq_krcl `c,
rpmddclcl Ppmrcglq bspaf xcjjsj£pc npmrcmjwrgqafc Swqrckc+ ugc Ppmrc_qmkc cpdmjecl '045<053(-
Dgcq egjr t-_- d¤p dslirgmlqtcp£lbcprc Ppmrcglc+ b_ lsl cglc Ncsqwlrfcqc lmruclbge gqr+ sk
dslirgmlcjjc Dcdgxgrc _sqxsejcgafcl- Zsk _lbcpcl eg`r cq pcn_p_rgtc Mcaf_lgqkcl mflc bcl
A``_s bcq `crpmddclcl Ppmrcglq- D_xs ucpbcl Dclgrp_qcl bgqisrgcpr+ ucjafc bgc Ngrpm,Gpsnnc
_k Twpmqgl,Rcqr clrdcplcl slb qm cglc Rctcpqg`gjgr£r bcp Twpmqgl,Ngrpgcpsle gknjgxgcpcl
'045<053<054(- Eq eg`r cglgec uclgec Bcpgafrc ¤`cp bclgrpgcpclbc Mcaf_lgqkcl+ `gqj_le imllrc
hcbmaf icglc cvnjgxgrc Dclgrp_qc l_afecugcqcl ucpbcl '051<054,057(- Dcqucgrcpcl uspbc bgc
Elrdcplsle lgrpgcprcp Ppmrcglc bspaf gkkslmjmegqafc Ppmxcqqc `cqafpgc`cl+ um`cg cglc Alrg,
i§pncp`glbsle xsp Dcep_b_rgml bcq Ppmrcglq d¤fpr '045<053(-

,)/)3 GSeZ`aZjd[`]`Y[dUZW IEJ*IFJ(9fdh[c¥f_YW_
Ulrcp n_rfmnfwqgmjmegqafcl Bcbgleslecl ucpbcl RNS slb ROS gl cpf§frcl Mclecl ec`gjbcr-
Sgc i§llcl tcpqafgcbclc `gmjmegqafc Eddcirc bspaf gl,.bgpcirc Ilrcp_irgmlcl kgr xcjjsj£pcl
M_ipmkmjci¤jcl `cugpicl 'x-B- kgr DNA+ Lgngbcl+ Ppmrcglcl( '050( slb xsp Sr§psle xcjjsj£pcp
Sgel_j_`j£sdc d¤fpcl '040(- Kmlqcosclxcl i§llcl x-B- gppctcpqg`jc Saf£bcl _l bcp Arksleq,
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icrrc+ Ilfg`grgml bcp ATP,Swlrfcqc slb Cwrmafpmk C,Fpcgqcrxsle qcgl+ _`cp _saf bgc Ilbsirgml
bcp C_qn_qc,_`f£legecl Anmnrmqc mbcp Zcjjlcipmqc '035(-
¡`cpecmpblcr imkkr cq `qnu- xs gldj_kk_rmpgqaf,n_rfmjmegqafcl Vmpe£lecl+ K_lxcpmeclcqc
slb _jrcpq`cbglercl Vcp£lbcpslecl qmugc lcspmbceclcp_rgtcl Epip_lislecl '5/<050( 'A``-
3(- Ik Sncxgcjjcl gqr fgcp _saf bgc Ppmrcgl,Twpmqgl,Ngrpgcpsle `crcgjger '053(-
Dgc W_V`eZW][S]W <jdXf_¥e[`_ gqr cglcq bcp Safj¤qqcjcjckclrc gl bcp R_bgi_j,tcpkgrrcjrcl P_,
rfmeclcqc i_pbgmt_qisj£pcp Epip_lislecl 'A``- 3( '040<058(- Dspaf clbmrfcjg_jc Dwqdslirgml
ucpbcl x-T- pcafr n_p_bmvc Rc_irgmlcl _sqecj§qr+ bgc x-B- xs V_qmqn_qkcl slb b_kgr xs 'pcj_,
rgtcl( Gcd£¢qrclmqcl _saf gl A`ucqclfcgr qgelgdgi_lrcp Pj_osc`gjbslecl d¤fpcl '040(- Dgc
ROS _sq Elbmrfcj+ Abtclrgrg_ slb VSMC qr_kkcl f_snrq£afjgaf tml bcp NAD'P(H,Ovgb_qc
'040(- A`cp _saf bgc NOS rp_ecl xsp ROS,Elrqrcfsle gl cpfc`jgafck M_¢c bspaf cglc qme-
¶Elrimnnjsle‡ `cg; Ulrcp mvgb_rgtcl Bcbgleslecl clrqrcfcl `cg tcpkglbcprcp Vcpd¤e`_picgr
bcq Ss`qrp_rq L,Apeglgl slb bcq Kmd_irmpq BH3 'Tcrp_fwbpm`gmnrcpgl( tcpkcfpr ROS+ t-_-
Ssncpmvgb '05:(- Ppmgldj_kk_rmpgqafc Rcgxc slb clbmrfcjg_jcp Safcpqrpcqq ugc `cg _isrcp
Iqaf£kgc+ Scnqgq mbcp Hcpxglqsddgxgclx pcecl bgc NO,Bgjbsle _l '5/<038<040(- Ssncpmvgb slb
NO pcbsxgcpcl slrcp Elrqrcfsle tml Pcpmvwlgrpgr bgc Bgmtcpd¤e`_picgr tml NO+ umbspaf bgc
NO,H_snrugpisle+ bgc Elbmrfcj,_`f£legec V_qmpcj_v_rgml+ _`cp _saf _lbcpc npmrcirgtc Eddci,
rc bcq NO _`ecqafu£afr ucpbcl '040<05:<07/(- Wcgrcpfgl ugpb bspaf bgc ROS, slb RNS,
Elrqrcfsle `cg bcp cNOS,Elrimnnjsle bgc Lgngbncpmvgb_rgml tml LDL,Cfmjcqrcpgl ecd§pbcpr+ qm
b_qq gk R_fkcl cglcp Hwncpjgnmnpmrcgl£kgc bgc Arfcpmqijcpmqcclrqrcfsle `ce¤lqrger ugpb
'5/<052<053<070(- Egl bspaf mvgbgcprcq LDL `ccglrp£afrgercp glrp_xcjjsj£pcp Sgel_jnpmxcqq gqr
`qnu- bgc Airgtgcpsle bcq glbsxgcp`_pcl+ lsijc£pcl Tp_lqipgnrgmlqd_irmpq NF›B '040(- NF›B
`ccgldjsqqr bgc Tp_lqipgnrgml tml ¤`cp 1// Gclcl+ ucjafc ugcbcpsk _l bcp Arfcpmqijcpmqc,
clrqrcfsle x-B- ¤`cp jmi_jc Ildj_kk_rgmlqpc_irgmlcl mbcp Zwrmigl,Bgjbsle `crcgjger qglb '040(-
Dcqucgrcpcl gqr bgc _prcpgcjjc cqqclrgcjjc Hwncprmlgc kgr cglcp tcpkcfprcl ROS,Bgjbsle tcp,
`slbcl '7/<052(-
Ik Ope_lgqksq i§llcl Pj_qk_npmrcglc cglc Twpmqgl,Ngrpgcpsle _sducgqcl slb qglb os_lrgr_rgt
kcqq`_p '050(- D_`cg xcger bgc cpf§frc Mclec lgrpgcprcp Pj_qk_npmrcglc cglc tcpkcfprc Bgj,
bsle mvgb_rgtcl slb lgrpmq_rgtcl Srpcqqcq _l- Kjglgqafc Srsbgcl f_`cl ecxcger+ b_qq fmfc Sngc,
ecj _l lgrpgcprcl Pj_qk_npmrcglcl cglc qr_pic Aqqmxg_rgml xsp Ilxgbclx bcp impml_pcl Hcpx,
ip_lifcgr _sducgqcl 'KHK( '070( slb bgc Ngrpm,Twpmqgl,Mclec bspaf Sr_rgl,Tfcp_ngc ecqclir
ucpbcl i_ll '070(- Hgcp`cg ugpb cgl Aseclkcpi _sd bgc M§ejgaficgr ecjclir+ lgrpgcprc Ppmrcglc
_jq nmrclrgcjjc npmelmqrgqafc Rgqgimk_picp xs tcpuclbcl-
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Eq eg`r cglgec Hglucgqc b_p_sd+ b_qq bgc MR,Airgtgr£r bspaf lgrpm,mvgb_rgtcl Srpcqq `xu- cglcl
tcp£lbcprcl xcjjsj£pcl Rcbmvqr_rsq `ccgldjsqqr ugpb '4:<50<55<7/<01:<071(-
Zsk Bcgqngcj i_ll bcp xcjjsj£pc Rcbmvqr_rsq bgc MR,Airgtgr£r ¤`cp bgc Bccgldjsqqsle bcq Srcpm,
gb,Mcr_`mjgqksq kmbsjgcpcl- Dgc Kmlxclrp_rgml bcp Ngamrgl_kgl,Kmd_irmpcl NADPH. NADP*+
bgc `cg bcp clxwk_rgqafcl Cmprgqmj,Il_irgtgcpsle bspaf bgc 00«,HSD1 lmruclbge qglb+ ecqr_jrcr
qgaf _`f£lege tml lgrpmq_rgtck slb mvgb_rgtck Srpcqq+ qm b_qq bgc Elxwk_irgtgr£r bcp 00«,
HSD1 slb qmkgr bgc Vcpd¤e`_picgr _ddglcp MR,Lge_lbcl 'Cmprgqmj tq- Ajbmqrcpml( `ccglrp£afrger
ugpb '55(-
Ovgb_rgtcp Srpcqq `ccgldjsqqr xsbck bgc Ppmrcgl`gmqwlrfcqc bcq MR- Dck jgcer u_fpqafcgljgaf
cglc Tp_lqj_rgmlq`ccglrp£afrgesle _sd H§fc bcp Ejmle_rgml slb Tcpkgl_rgml bspaf cglc `cfgl,
bcprc Airgtgr£r bcq Ejmle_rgmlqd_irmpq 1 'EF,1( xsepslbc '50(- Dcqucgrcpcl eg`r cq slrcpqafgcb,
jgafc Bcpgafrc ¤`cp bgc Bccgldjsqqsle bcp Tp_lqjmi_rgml bcq MR gl bcl Zcjjicpl slrcp mvgb_,
rgtcl slb lgrpmq_rgtcl Egldj¤qqcl '4:<072(- As¢cpbck uspbc l_afecugcqcl+ b_qq bgc Ovgb_rgml
tml Cwqrcgl,Gpsnncl _k MR _jq nmqrrp_lqj_rgml_jc Mmbgdgi_rgml cglc ugafrgec Rmjjc `cg bcp
Srcpmgb,Bglbsle qngcjr slb qmkgr xs cglcp Ilfg`gcpsle bcq Rcxcnrmpq d¤fpr '50<073(-

Asaf bgc MR,Wgpisle ugpb bspaf mvgb_rgtcl Srpcqq tcp£lbcpr- Gcijc cr _j- imllrcl _lf_lb
ej_rrcp Gcd£¢ksqicjxcjjcl+ bgc bcl MR cvnpgkgcpcl+ xcgecl+ b_qq Ajbmqrcpml `cg ejcgafxcgrgecp
Alucqclfcgr bcq ROS,Vcprpcrcpq H1O1 xs cglcp tcpqr£pircl Kmjj_ecl`gjbsle d¤fpr- Dgcq u_p `cg
bcp _jjcglgecl Ajbmqrcpml,G_`c lgafr xs `cm`_afrcl- Eq ugpb cglc Bcrcgjgesle bcq MR ¤`cp
lgafr,eclmrpmnc Sgel_jucec 'tg_ EGFR( bgqisrgcpr '01:(- D_kgr ugpb b_q ‡Kmglxgbclx,Mmbcjj·
tcpbcsrjgafr+ b_qq Ajbmqrcpml lgafr _jjcglge d¤p cglc n_rfmjmegqafc MR,Airgtgcpsle ecl¤er+ qml,
bcpl b_qq xsq£rxjgafc F_irmpcl lmruclbge qglb+ ugc `qnu- cglc cpf§frc N_Cj,Kmlxclrp_rgml+
cgl cpf§frcp Bjsrbpsai mbcp c`cl mvgb_rgtcp Srpcqq+ bcp cle kgr lgrpmq_rgtck Srpcqq tcpecqcjj,
qaf_drcr gqr '4<24<01:(-
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Dspaf bgc kcbgi_kclr§qc Bjmai_bc bcq Mglcp_jmimprgimgbpcxcnrmpq imllrcl qmumfj Mmp`gbg,
r£r _jq _saf Mmpr_jgr£r i_pbgmt_qisj£p cpip_lircp P_rgclrcl ecqclir ucpbcl- Dgc
n_rfmnfwqgmjmegqafcl Asqugpislecl bcq _irgtgcprcl MR qafcglcl hcbmaf lsp gk Zsq_kkcl,
qngcj kgr _lbcpcl F_irmpcl xsk Tp_ecl xs imkkcl-
Il bgcqcp Ap`cgr qmjjrc l£fcp `cjcsafrcr ucpbcl+ glugcdcpl pc_irgtc Srgaiqrmddqncxgcq 'RNS(+ bgc
_jq Srgaiqrmddkmlmvgb,A`i§kkjglec c`cld_jjq kgr i_pbgmt_qisj£pcl Epip_lislecl _qqmxggcpr
ucpbcl+ xsk ¶Sugraf‡ bcp MR,Airgtgcpsle ‒ tml nfwqgmjmegqafcl fgl xs n_rfmjmegqafcl Egl,
dj¤qqcl ‒ `cgrp_ecl- Hgcpd¤p cpdmjerc xsl£afqr bgc Cf_p_ircpgqgcpsle bcq Srgaiqrmddkmlmvgb,
Dmlmpq SNAP slb bcq Pcpmvwlgrpgr,Bgjblcpq Sgl,0- Dcqucgrcpcl uspbc kgr Hgjdc tml Zcjjisjrsp,
kmbcjjcl bgc Bccglrp£afrgesle bcp Fslirgml_jgr£r bcq _irgtgcprcl MR bspaf lgrpmq_rgtcl Srpcqq
gl Bcxse _sd bgc eclmkgqafc Airgtgr£r slrcpqsafr- Zsq£rxjgaf qmjjrc bcp MR _sd Ppmrcglc`clc _jq
bgpcircq Zgcj bcp Twpmqgl,Ngrpgcpsle bspaf Pcpmvwlgrpgr b_pecqrcjjr ucpbcl-
Dgc Ibclrgdgxgcpsle slb Bcqafpcg`sle bcp imglxgbclrcl F_irmpcl+ bgc d¤p bgc Sgel_ji_qi_bcl bcq
MR cglc Rmjjc qngcjcl+ fgjdr+ bgc Zsq_kkclf£lec bcp n_rfmnfwqgmjmegqafcl MR,Asqugpislecl
_sd b_q i_pbgmt_qisjmpcl_jc Swqrck xs tcpqrcfcl-



, 12 ,

.) DSeWc[S][W_ f_V DWeZ`VW_

.), DSeWc[S][W_
F_jjq gk Tcvr lgafr _lbcpq _lecec`cl+ uspbcl _jjc Cfckgi_jgcl slb Vcp`p_safqk_rcpg_jgcl tml
bcl Fgpkcl Sgek_,Ajbpgaf 'M¤lafcl(+ Mcpai 'D_pkqr_br(+ C_j`gmafck 'B_b Smbcl( slb BD
Bgmqagclac 'Hcgbcj`cpe( `cxmecl-

.)- PW]]T[`]`Y[dUZW DWeZ`VW_

.)-), MWchW_VWeW PW]](C[_[W_
Ajjc Zcjj,Lglgcl uspbcl tml ATCC 'M_l_qq_q+ Vgpeglg_+ USA( `cxmecl-

HEK1:2,Zcjjcl qglb fsk_lc ck`pwml_jc Ngcpclxcjjcl cngrfcjg_jcl Upqnpsleq+ bgc ucbcp bcl
MR ':( lmaf bgc 00«,Hwbpmvwqrcpmgb,Dcfwbpmecl_qc Twn 1 '00«,HSD1( '54( cvnpgkgcpcl- Ksjrg,
tgcpr uspbcl qgc kgr DMEM.H_k̃q F,01,Mcbgsk 'PAA+ P_qafgle+ ~qrcppcgaf(+ ucjafcq kgr 0/#
dcr_jck K£j`cpqcpsk 'FCS< PAA+ P_qafgle+ ~qrcppcgaf( tcpqcrxr uspbc+ `cg 27zC slb 4# CO1 gk
Bpsrqafp_li-
OK,Zcjjcl qglb cglc cngrfcjg_jc Zcjj,Lglgc _sq bck npmvgk_jcl Ts`sjsq bcq Onmqqskq- Wgc bgc
HEK1:2,Zcjjcl cvnpgkgcpcl qgc cglcl clbmeclcl GR+ hcbmaf icglcl clbmeclcl MR mbcp cglc
00«,HSD1 '074<075(- Sgc uspbcl gl MEM ugrf E_pjc̃q S_jrq,Mcbgsk njsq 0/# FCS isjrgtgcpr
'PAA+ P_qafgle+ ~qrcppcgaf(-

.)-)- PW]]¥f]e[g[Wcf_Y
Dgc Ss`isjrgtgcpsle bcp Zcjjcl cpdmjerc 0v u§afclrjgaf- EDTA,+ /+0#gec Tpwnqgl, slb N£fp,
kcbgsk,L§qsle uspbcl _sd 27zC tmpecu£pkr- D_q tcp`p_safrc Mcbgsk uspbc tml bcl Zcjjcl
_`ecq_ser- Dgc Zcjjcl uspbcl kgr EDTA,Psddcp 'T_`- 0( ecu_qafcl 'x-B- 5 kj EDTA,Psddcp `cg
cglcp Pcrpgqaf_jc kgr 0/ ak Dspafkcqqcp(+ sk Rcqrc Tpwnqgl,glfg`gcpclbcl Scpskq xstcpj£qqge
xs clrdcplcl- Asd `cq_erc Pcrpgep§¢c uspbc bcp Zcjjp_qcl kgr 0 kj /+0#gecp Tpwnqgl,L§qsle
'T_`- 0( ¤`cpqafgafrcr- Eglc uclgec Mglsrcl b_scplbc Ilis`_rgml gk Bpsrqafp_li d§pbcprc bcl
Alb_s bcp Zcjj,Zcjj,+ `xu- Zcjj,O`cpdj£afcl,Kmlr_ir,Ppmrcglc- Mgr 0/ kj Scpsk,f_jrgeck Mcbg,
sk '> tcpqcrxr kgr 0/# dcr_jck K£j`cpqcpsk( uspbc bgc Tpwnqgl,Wgpisle _`ecqrmnnr- Dgc L§,
qsle uspbc kgr cglcp Pgncrrc kcfpd_af qsqnclbgcpr+ sk Zcjjcl tmlcgl_lbcp xs rpcllcl- Jc
l_af ucgrcpck Vcpqsaf mbcp Ksjrgtgcpsle uspbc bgc Ssqnclqgml gl b_q b_d¤p lmruclbgec qrcpg,
jc Gcd£¢ cglecq£r- Jcucgjq 13 f tmp cglck Evncpgkclr cpdmjerc bgc Ukqrcjjsle _sd Scpsk, slb
Zsq_rx,dpcgcq Mcbgsk+ sk cglc slqncxgdgqafc Srgksj_rgml bspaf gk Scpsk clrf_jrclc Ss`qr_l,
xcl xs tcpkcgbcl slb sk bgc Zcjjcl xs qwlafpmlgqgcpcl-
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KST) ,; Vcpuclbcrc Rc_eclxgcl slb bcpcl Bcqr_lbrcgjc d¤p bgc Zcjjisjrgtgcpsle
IWSYW_k :WdeS_VeW[]W

=<K9(NSdUZafXXWc /+43 kM EDTA< 027 kM N_Cj< 1+7 kM KCj<
5+5 kM N_1HPO3 v 1 H1O< 0+4 kM KH1PO3

Kcjad[_(Csdf_Y /+43 kM EDTA< 027 kM N_Cj< 1+7 kM KCj< 5+5 kM N_1HPO3
v 1 H1O< 0+4 kM KH1PO3< 0 e.j Tpwnqgl< nH 7+0,7+2 kgr HCj

.)-). KcS_d[W_eW PW]]ecS_dXW¥e[`_
Dgc Zcjjrp_lqdcirgml qrcjjr cglc M§ejgaficgr b_p+ DNA gl Fmpk tml Pj_qkgbcl gl cglc Zcjjc xs
qafjcsqcl+ bgc bgcqc spqnp¤lejgaf lgafr `cq_¢- Tp_lqgclrc gk Gceclq_rx xs qr_`gjcp Tp_lqdcirgml
`cbcsrcr+ b_qq lsp bgc Zcjjcl cglcp Ss`isjrsp d¤p bcl hcucgjgecl Vcpqsaf rp_lqdgxgcpr uspbcl-
Dgc Msrrcpxcjjisjrsp b_ececl `jgc` tml bcp Pj_qkgbrp_lqdcirgml _sqecqafjmqqcl-
Dgc Tp_lqdcirgml bcp HEK1:2,Zcjjcl uspbc kgr Qg_ecl Pmjwdcar Rc_eclx 'Qg_ecl+ Hgjbcl( ec,
k£¢ Vmpqafpgdr bcq Hcpqrcjjcpq bspafecd¤fpr- Ppm /+/4 ’e DNA uspbc gl bcp Rcecj 0 ’j Pmjwdcar
Rc_eclx tcpuclbcr- D_q Ppglxgn `cpsfr _sd bcp DNA,Kmlbclq_rgml slb ‒Ukk_lrcjsle kgr
qnf£pgqafcl Srpsirspcl+ qm b_qq nmqgrgt ecj_bclc Pmjwdcar,DNA,Kmknjcvc clrqrcfcl+ bgc kgr
lce_rgt ecj_bclcl Rcxcnrmpcl _sd bcp Zcjjm`cpdj£afc glrcp_egcpcl slb b_kgr gl bgc Zcjjc _sd,
eclmkkcl ucpbcl i§llcl-
Dgc Tp_lqdcirgml bcp OK,Zcjjcl cpdmjerc kgr bck Qg_ecl Eddcarclc Rc_eclx 'Qg_ecl(+ c`cld_jjq
eck£¢ Hcpqrcjjcp_lucgqslecl- Asd /+/4 ’e DNA uspbc fgcp`cg 0+4 ’j Eddcarclc Rc_eclx tcp,
uclbcr- D_q Ppglxgn gqr £fljgaf ugc `cgk Pmjwdcar Rc_eclx-

.)-)/ MWchW_VWeW G]Sd^[VW Xtc V[W ecS_d[W_eW_ KcS_dXW¥e[`_W_
Ajq Pj_qkgbc uspbcl tcpuclbcr; nEGFP,C0,fMR 'fsk_lcp Mglcp_jmimprgimgbpcxcnrmp+ bcp _l
EGFP ecimnncjr gqr< N- F_pk_l+ P_pgq( '077(+ nEGFP,C0 'cgl EGFP,imbgcpclbcp Kmlrpmjjtcirmp+
bcp tmpp_lege _jq glrcplc HEK1:2,Tp_lqdcirgmlqimlrpmjjc bgclrc< Cjmlrcaf(+ naDNA2-0,Hgq,L_aZ
'bcp f_snrq£afjgaf d¤p Rcnmprcpecl,Aqq_wq kgr OK tcpuclbcrc Kmlrpmjjtcirmp+ bcp s-_- d¤p «,
G_j_i,rmqgb_qc imbgcpr< Iltgrpmecl+ D_pkqr_br(+ naDNA2-0 'Kmlrpmjjnj_qkgb glq`cqmlbcpc d¤p
ELISA,Nce_rgtimlrpmjjcl< Iltgrpmecl(+ naDNA2-0,HgqC,fMR 'Evnpcqqgmlqtcirmp d¤p bcl fsk_,
lcl Mglcp_jmimprgimgbpcxcnrmp+ bcp xsq£rxjgaf cgl Xnpcqq,Engrmn imbgcpr( '075(-

.). Gc`eW[_T[`UZW^[dUZW DWeZ`VW_

.).), @WcdeW]]f_Y g`_ PW]](CjdSeW_
F¤p bcl Rcnmprcpecl,Aqq_w uspbcl bgc Zcjjcl l_af A`l_fkc bcq Zsq_rx,f_jrgecl Mcbgskq kgr
0// ’j hc Alq£tcprgcdsle `xu- ucjj bcp 13,ucjj,Pj_rrc MOPS.Tpgrml,X,0//,Lwqcnsddcp '1/ kM
MOPS > 2,N,Mmpnfgjglmnpmn_lqsjdmlq£spc * /+0# Tpgrml,X,0//+ T_`- 1( d¤p 2/ kgl glis`gcpr-
D_q Lwq_r uspbc tmk Bmbcl kgr cglck Zcjjqaf_`cp _`ecip_rxr+ gl Rc_irgmlqecd£¢c 'Ennclbmpd+
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H_k`spe( ¤`cpd¤fpr slb d¤p 0/ kgl `cg 02̃8// e 'Zclrpgdsec; Hcp_csq Fpcqam 07+ Tfcpkm
Sagclrgdga+ Bp_slqafucge( xclrpgdsegcpr-
Dgc d¤p bcl Wcqrcpl Bjmr `cl§rgercl Zcjjcl uspbcl kgr i_jrck PBS 'Pfmqnf_r,ecnsddcprc S_jx,
j§qsle+ T_`- 1( ecu_qafcl slb d¤p 2/ kgl _sd Egq kgr 0// ’j ERK,Lwqcnsddcp 'd¤p HEK1:2,Zcjjcl+
T_`- 1( `xu- 04/ ’j CST,Lwqcnsddcp 'd¤p OK,Zcjjcl+ T_`- 1( hc 2 ak,Dspafkcqqcp Pcrpgqaf_jc
glis`gcpr- Dgc Zcjjcl `xu- b_q Lwq_r uspbcl tmk Ulrcpepslb _`ecqaf_`r+ kcfpd_af kgr cglcp
Pgncrrc qsqnclbgcpr slb gl Rc_irgmlqecd£¢c ¤`cpd¤fpr- Dgc Zclrpgdse_rgml d¤p 04 kgl `cg
02̃8// e `cg 3zC rpcllrc b_q Scbgkclr tmk ¡`cpqr_lb-
D_q Scbgkclr uspbc hcucgjq tcpumpdcl+ kgr bck ¡`cpqr_lb uspbcl bgc BCA,Ppmrcgl`cqrgk,
ksle `xu- bgc Tp_lqdcirgmlqimlrpmjjc bspafecd¤fpr-

KST) -7 Vcpuclbcrc Rc_eclxgcl slb bcpcl Bcqr_lbrcgjc xsp Hcpqrcjjsle tml Zcjj,Lwq_rcl
IWSYW_k :WdeS_VeW[]W

Kc[e`_(O(,++(CjdWafXXWc
4/ kM Tpgq,HCj nH 7+4< 0// kM N_Cj< 4 kM EDTA<
1// flM N_,Oprfmt_l_b_r< /+0 kM Pfclwjkcrfwj,

qsjdmlwjdjsmpgb< 0 fle.kj Lcsncnrgl< 0 flM Pcnqr_rgl A< 3/
ke.j Bcr_qr_rgl< 1 ke.j Anpmrglgl< 0# Tpgrml X,0//< nH 7+3

=IB(CjdWafXXWc /+0# Tpgrml,X,0// gl PBS< /+1 kM N_,Oprfmt_l_b_r<
Ppmrc_qcfckkcpkgv '0;4//(

;JK(CjdWafXXWc
$YW^qp ;W]] J[Y_S][_Y

KWUZ_`]`Yj%

1/ kM Tpgq nH 7+4< 04/ kM N_Cj< 0# Tpgrml,X,0//<
Ppmrc_qcfckkcpkgv I tml C_j`gmafck< 0 kM EDTA<

0 kM EGTA< 0 kM N_,Oprfmt_l_b_r<
1+4 kM N_,Pwpmnfmqnf_r< 0 kM «,Gjwxcpmjnfmqnf_r

G:J $GZ`daZSe(YWafXXWceW
JS]k]sdf_Y%

027 kM N_Cj< 1+7 kM KCj< 8+0 kM N_1HPO3 v 1 H1O<
0+4 kM KH1PO3< H1O< nH 7+3 kgr HCj

.).)- :Wde[^^f_Y VWd Gc`eW[_YWZS]eWd
BCA , Bgaglafmlglq£spc,Mcrfmbc '078(
Dgc Bcqrgkksle bcq Ppmrcglecf_jrcq kgr 1+1†,Bgafglmjgl,3+3†,bga_p`mlq£spc 'BCA( gqr cglc F£p,
`ckcrfmbc+ ucjafc bgc Rcbsirgml tml Cs1* xs Cs* bspaf bgc Pcnrgb`glbslecl bcp Ppmrcglc
`cglf_jrcr- BCA afcj_rgcpr Cs*,Imlcl kgr qcfp fmfcp Sncxgdgr£r slb `gjbcr qm cglcl u_qqcpj§qjg,
afcl tgmjcrr,d_p`gecl Kmknjcv- Sgc gqr bgpcir npmnmprgml_j xsp Ppmrcglimlxclrp_rgml- Zsp Bc,
qrgkksle uspbcl 4 ’j bcq Zcjj,Lwq_rcq gl cglc rp_lqn_pclrc :5,ucjj,Mgipmrgrcpnj_rrc ¤`cp,
d¤fpr- D_xs uspbcl 2// ’j bcq BCA,Rc_eclx '`cqrcfclb _sq Rc_eclx A 'Unrgk_+ Mmlrjsƒml+
Fp_lipcgaf( slb B '3# CsSO3( gk Mclecltcpf£jrlgq 4/ * 0( ecec`cl+ `cg 27zC d¤p 2/ kgl gk
W_qqcp`_b glis`gcpr slb _lqafjgc¢clb bgc A`qmpnrgml `cg 451 lk eckcqqcl- Dcp Ppmrcglec,
f_jr bcp Ppm`c uspbc _lf_lb cglcq Ppmrcglqr_lb_pbq '0//+ 2//+ 4//+ 7// ’e BSA.kj
`gbcqrgjjgcprck W_qqcp gl Dmnncj`cqrgkksle( cpkgrrcjr-
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Tpwn_l`j_sd£p`sle
Dspaf F£p`sle kgr Tpwn_l`j_s uspbc bcp Ppmrcglecf_jr bcp Zcjjcl gl bcl ucjjq bcp :5,ucjj,
Mgipmrgrcpnj_rrcl `cqrgkkr- N_af bcp Ikkslbcrcirgml uspbcl bgc ucjjq bpcgk_jge kgr PBS
ecu_qafcl slb b_ll 4 kgl `cg 27zC kgr 4/ ’j cglcp /+1#gecl Tpwn_l`j_sj§qsle glis`gcpr-
Vgcpk_jgecq W_qafcl kgr PBS clrdcplrc F_p`qrmdd¤`cpqaf¤qqc- D_l_af uspbcl bgc Zcjjcl
bspaf Saf¤rrcjl kgr 4/ ’j cglcp 0#gecl SDS,L§qsle 'gl PBS( d¤p 2/,5/ kgl `cg Zgkkcprckncp_,
rsp jwqgcpr slb bgc A`qmpnrgml `cg 45/ lk `cqrgkkr-

.).). IWa`ceWcYW_(9ddSj
0- Ppglxgn bcq Rcnmprcpecl,Aqq_wq
Dgc eclmkgqafc Wgpisle bcq Mglcp_jmimprgimgbpcxcnrmpq uspbc glbgpcir kgr bck Mcpaspw
P_rfu_w Ppmdgjgle Swqrck 'Cjmlrcaf+ Mmslr_gl Vgcu+ K_jgdmplgcl+ USA( `cqrgkkr- D_`cg i_k
bcp nGRE,SEAP,Vcirmp 'A``- 4( xsk Eglq_rx+ bcp b_q Hmpkml,pcqnmlqgtc Ejckclr GRE slb
l_afecqaf_jrcr DNA xsp Tp_lqipgnrgml bcp Scipcrmpgqafcl Aji_jgqafcl Pfmqnf_r_qc 'SEAP( `c,
qgrxr- Il A`f£legeicgr tml bcp Tp_lq_irgtgcpsle bcq GRE,Ppmkmrmpq bspaf bcl _irgtgcprcl MR ‒
bgc qmecl_llrc fMR,Tp_lq_irgtgcpsleq_irgtgr£r ‒ ugpb b_q Elxwk SEAP cvnpgkgcpr slb l_af
cvrp_xcjjsj£p qcxcplgcpr- Zsp Epkgrrjsle bcp Elxwk,Airgtgr£r ugpb bgcqck cgl Ss`qrp_r _lec`m,
rcl+ uml_af bgc Zsl_fkc cglcq djsmpcqxgcpclbcl Ppmbsircq cpkgrrcjr ugpb-
D_ HEK1:2, slb OK,Zcjjcl icglcl clbmeclcl MR cvnpgkgcpcl+ uspbc gl qgc xsq£rxjgaf cgl MR,
f_jrgecp Vcirmp mbcp cgl Lccptcirmp _jq Kmlrpmjjc rp_lqdgxgcpr-

9TT) 07 Ppglxgn bcq GRE,SEAP,Rcnmprcpecl,Aqq_wq
'GRE; Gjsimimprgimgb,pcqnmlqgtcq Ejckclr+ SEAP; 'Gcl d¤p bgc( qcipcrmpgqafc _ji_jgqafc Pfmqnf_r_qc+
MR; Mglcp_jmimprgimgbpcxcnrmp(

GRE SEAP

Ajbmqrcpml

MR

Ss`qrp_r Fjsmpcqxclx

SEAP
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1- Tp_lqdcirgml d¤p Rcnmprcpecl,Aqq_w
F¤p bcl Rcnmprcpecl,Aqq_w uspbcl bgc Zcjjcl gl 13,ucjj,Msjrgucjjnj_rrcl _lecq£r- HEK1:2,
slb OK,Zcjjcl uspbcl kgr bcp clrqnpcafclbcl DNA kgrfgjdc bcq Pmjwdcar `xu- Eddcarclc Rc_,
eclx rp_lqdgxgcpr- Dgc Tp_lqdcirgml cpdmjerc gl Scpsk, slb Zsq_rx,dpcgck Mcbgsk d¤p 13 Srsl,
bcl `cg 27zC- Alqafjgc¢clb cpdmjerc bgc Ukqrcjjsle _sd b_q Scpsk,dpcgc Mcbgsk+ ucjafcq hc
l_af Fp_ecqrcjjsle kgr bcl clrqnpcafclbcl Zsq£rxcl tcpqcrxr u_p 'x-B- Ajbmqrcpml+ Sgl,0+
SNAP squ-(- Alqafjgc¢clb cpdmjerc bgc Ilis`_rgml d¤p 5+ 13 mbcp 38 Srslbcl gk Bpsrqafp_li-
2- Bcqrgkksle bcp Airgtgr£r bcp Scipcrmpgqafcl Aji_jgqafcl Pfmqnf_r_qc
F¤p bgc Bcqrgkksle bcp SEAP,Airgtgr£r gk Mcbgsk uspbcl 5/ ’j bcq Ksjrspkcbgsk¤`cp,
qr_lbcq kgr 5/ ’j SEAP,Psddcp 'T_`- 2( gl Rc_irgmlqecd£¢cl eckgqafr slb `cg 54zC d¤p 2/ kgl
gk W_qqcp`_b glis`gcpr- Dgc Ppm`cl uspbcl _sd Egq ecqrcjjr+ sk bgc Rc_irgml _`xsqrmnncl- Uk
bgc Airgtgr£r bcp qcipcrmpgqafcl _ji_jgqafcl Pfmqnf_r_qc xs bcrcirgcpcl+ uspbc kgr bck
ArrmPfmq,Swqrck tml Ppmkce_ 'M_llfcgk( ec_p`cgrcr- Jc 0// ’j bcq Ilis`_rcq slb 0// ’j
ArrmPfmq,L§qsle '/+5 ke ArrmPfmq . kj ArrmPfmq,Psddcp( uspbcl gl cglc :5,ucjj,Mgipmrgrcp,
nj_rrc ngncrrgcpr slb bgc Zsl_fkc bcp Fjsmpcqxclx `cg 33/ lk Alpcesle slb 45/ lk Ekgqqgml
`gq xs 0 f `cg Zgkkcprckncp_rsp tcpdmjer 'Tca_l Ildglgrc+ M£llcbmpd+ Safucgx(-
3- Ilrcplc Tp_lqdcirgmlqimlrpmjjc; EGFP,Fjsmpcqxclx
Zsp Kmlrpmjjc bcp Tp_lqdcirgmlqcddgxgclx uspbc clrucbcp b_q Pj_qkgb nEGFP,C0+ ucjafcq b_q
=F@9F;=< ?J==F >DMGJ=K;=FL HJGL=AF 'EGFP( ,Gcl imlqrgrsrgt cvnpgkgcpr+ mbcp b_q Pj_qkgb
naDNA2-0,Hgq,L_aZ+ ucjafcq b_q Gcl d¤p «,G_j_irmqgb_qc imbgcpr+ tcpuclbcr slb xsq_kkcl
kgr bck SEAP,Rcnmprcp rp_lqdgxgcpr-
EGFP gqr bgc kmbgdgxgcprc V_pg_lrc cglcq gl bcp Qs_jjc -=IMGJ=9 NA;LGJA9 l_r¤pjgaf tmpimkkcl,
bcl+ bspaf Asrmi_r_jwqc djsmpcqxgcpclbcl Ppmrcglq '07:(- 5/ ’j bcq Zcjj,Lwq_rcq hc ucjj uspbcl
gl rp_lqn_pclrc :5,ucjj,Mgipmrgrcpnj_rrcl ¤`cpd¤fpr+ kgr 384 lk Evrglirgml gk Fjsmpcqxclx,
nfmrmkcrcp _lecpcer slb bgc Ekgqqgml `cg 424 lk eckcqqcl-
4- Ilrcplc Tp_lqdcirgmlqimlrpmjjc; «,G_j_irmqgb_qc,Aqq_w
Dgc Evnpcqqgml bcq Elxwkq «,G_j_irmqgb_qc uspbc imjmpgkcrpgqaf eckcqqcl- Eq fwbpmjwqgcpr
b_q Ss`qrp_r m,Ngrpmnfclwj,«,D,G_j_irmnwp_lmqgb 'ONPG(+ um`cg b_q ecj` ecd£p`rc Ppmbsir m,
Ngrpmnfclmj nfmrmkcrpgqaf cpkgrrcjr ucpbcl i_ll- Zs 0/ ’j hc ucjj bcq Zcjj,Lwq_rcq uspbcl 4/
’j Cjc_t_ec,Psddcp 'T_`- 2( slb 1/ ’j ONPG,L§qsle '3 ke.kj( ecec`cl slb d¤p 2/ Mglsrcl gk
W_qqcp`_b `cg 27zC glis`gcpr- Dgc Zse_`c tml 014 ’j 0 M N_rpgska_p`ml_r `cclbcrc bgc Rc,
_irgml- Dgc A`qmpnrgml uspbc `cg cglcp Wcjjclj£lec tml 3/4 lk `cqrgkkr-
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KST) .7 Vcpuclbcrc Rc_eclxgcl slb bcpcl Bcqr_lbrcgjc `cgk Rcnmprcpecl,Aqq_w
IWSYW_k :WdeS_VeW[]W

J=9G(GfXXWc 5/ kM L,Hmkm_peglgl< 2 kM MeCj1< /+1 kM ZlCj1<
0// kM Tpgq,HCj 'nH :+2(

;]WSgSYW(GfXXWc
5/ kM N_1HPO3 v 7 H1O< 3/ kM N_H1PO3 v 0 H1O< 0/ kM KCj<

0 kM MeSO3 v 7 H1O< nH 7<
_sd 0// kj Cjc_t_ec,Psddcp 17/ ’j 03+2 M «,Mcpa_nrmcrf_lmj

.).)/ J<J(G9?=(?W]W]W¥ec`aZ`cWdW f_V NWdeWc_ :]`e
0- Ppmrcglbcl_rspgcpsle slb ,_sdrp_esle
Dgc d¤p bcl Wcqrcpl Bjmr `cl§rgercl Zcjjcl 'HEK1:2 mbcp OK( uspbcl gl Pcrpgqaf_jcl kgr cg,
lck Dspafkcqqcp tml 2 ak _lecq£r+ rp_lqdgxgcpr+ kgr Zsq£rxcl `cf_lbcjr slb jwqgcpr- Vmp Asd,
rp_esle _sd cgl SDS,Pmjw_apwj_kgb,Gcj uspbcl bgc Zcjj,Lwq_rc gkkcp kgr L£kkjg,Psddcp 'T_`-
7( gk Vcpf£jrlgq 0;0 clrucbcp `cg 27zC d¤p 2/,3/ kgl mbcp `cg :4zC d¤p 4 kgl kgr bck Zgcj bcp
Ppmrcgl,Dcl_rspgcpsle glis`gcpr-
1- Ppmrcgl_sdrpcllsle kgrrcjq SDS,PAGE,Gcjcjcirpmnfmpcqc
Dgc SDS,Pmjw_apwj_kgb,Gcjcjcirpmnfmpcqc 'SDS,PAGE( gqr cglc Mcrfmbc+ sk Ppmrcglc _sdepslb
gfpcq slrcpqafgcbjgafcl Mmjcisj_pecugafrq _sdxsrpcllcl- D_q _lgmlgqafc N_rpgskbmbcawjqsj,
d_r 'SDS( bcl_rspgcpr bgc Ppmrcglc bspaf Zcpqr§psle gfpcp Scislb£p, slb Tcprg£pqrpsirsp slb
skf¤jjr qgc qm+ b_qq gfpc spqnp¤lejgafc Egeclj_bsle bspaf bgc lce_rgtc L_bsle bcq SDS ¤`cp,
bcair slb tcpcglfcgrjgafr ugpb- Ik cjcirpgqafcl Fcjb ucpbcl bgc Ppmrcglc _lf_lb gfpcp Gp§¢c
gk Pmjw_apwj_kgb,Gcj ecrpcllr- D_xs ucpbcl Pmjw_apwj_kgb,Gcjc fcpecqrcjjr+ bcpcl slrcpcp+
ep§¢cpcp Tcgj _sq bck Tpcllecj slb bcpcl m`cpcp+ ispxcp A`qaflgrr _sq bck S_kkcjecj kgr
Egld¤jjr_qafcl d¤p bgc Ppm`cl `cqrcfr- Dspaf slrcpqafgcbjgafc Mgqafsleqtcpf£jrlgqqc bcp Bc,
qr_lbrcgjc i_ll bgc Vcplcrxsle bcq Tpcllecjq hc l_af Mmjcisj_pecugafr bcq ecqsafrcl Ppmrc,
glq cglecqrcjjr ucpbcl 'T_`- 3(-

KST) /; Bcqr_lbrcgjc bcp Pmjw_apwj_kgb,Gcjc d¤p Wcqrcpl Bjmr
JS^^W]YW]

$^] ac` W[_ ?W]%
KcW__YW]

$^] ac` W[_ ?W]%
.! ,-! ,+! 4!

/+188 9Ucj]S^[V * :[d
-1 7 +'3

, , ,
, 9Ucj]S^[V * :[d

-6). 7 +'0.
1+44/ 1+03/ 0+704

/+/2/ 9GJ ,+ ! /+/74 /+/74 /+/74
/+/14 J<J ,+ ! /+014 /+014 /+014
/+514 +'0 D Kc[d(@;]8 a@ 1'4 , , ,
, ,'0 D Kc[d(@;]8 a@ 4'4 0+452 0+452 0+452

0+43/ @-F 0+88/ 1+184 1+702
/+/0 K=D=< /+/1 /+/1 /+/1
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Dgc Gcjc uspbcl gl tcprgi_jc Ejcirpmnfmpcqci_kkcpl 'Bgm,R_b+ M¤lafcl( cglecqn_llr+ bgc
kgr L_sdnsddcp 'T_`- 7( _sdecd¤jjr uspbcl slb _l bgc d¤p 25 kgl cgl Srpmk tml 00 kA.Gcj slb
_lqafjgc¢clb d¤p 0 f 38 kgl cgl Srpmk tml 1/ kA.Gcj _lecjcer uspbc- Zsq£rxjgaf uspbc cgl
Ppmrcglqr_lb_pb kgr `ci_llrck Mmjcisj_pecugafr tcpuclbcr 'Pcoj_`+ Epj_lecl(-
2- Ppmrcglrp_lqdcp _sd Ngrpmxcjjsjmqc,Mck`p_lcl
N_af bcp cjcirpmnfmpcrgqafcl Asdrpcllsle cpdmjerc bgc ¡`cprp_esle bcp Ppmrcglc tmk Gcj
'K_rfmbcl,l_fc( _sd cglc Ngrpmxcjjsjmqc,Mck`p_l 'Almbcl,l_fc( 'Wf_rk_l.Bgmkcrp_+ G§r,
rglecl( gl cglck clrqnpcafclbcl Gcp£r 'Bgmkcrp_+ G§rrglecl( gk qmecl_llrcl Sckg,bpw,
Vcpd_fpcl- Zugqafcl bcl Ejcirpmbcl`j£rrcpl slb bck Gcj.bcp Mck`p_l `cd_lbcl qgaf hc 1
Fgjrcpn_ngcpc 'A- H_prclqrcgl+ W¤px`spe(+ bgc kgr Tp_lqdcpnsddcp 'T_`- 7( ecrp£lir u_pcl- Dcp
Tp_lqdcp b_scprc 2/ kgl `cg cglcp Srpmkqr£pic tml 1 kA.ak¦ Mck`p_ldj£afc-
3- Tp_lqdcpimlrpmjjc kgrrcjq Pmlac_s S
Dgpcir l_af bck Ppmrcglrp_lqdcp _sd bgc Ngrpmxcjjsjmqc,Mck`p_l cpdmjerc bgc F£p`sle bcp Ppm,
rcglc+ sk bcl Epdmje bcq Tp_lqdcpq xs imlrpmjjgcpcl- Dgc Mck`p_l uspbc b_d¤p 0 kgl gl Pml,
ac_s,F£p`cj§qsle 'T_`- 7( ecqafuclir slb b_l_af kgr `gbcqrgjjgcprck W_qqcp ecqn¤jr- Dgc
pmq_pmrc F£p`sle bcp Ppmrcglc uspbc l_af bcp Dmiskclr_rgml kgr q_jxf_jrgeck Psddcp clr,
dcplr 'fgcp uspbc TBS tcpuclbcr< TBS > Tpgq,ecnsddcprc S_jxj§qsle+ T_`- 7(+ umbspaf bgc Mck,
`p_l d¤p bgc ucgrcpcl Safpgrrc tcpuclb`_p uspbc-
4- Ikkslbcrcirgml
Zsjcrxr cpdmjerc bgc Dcrcirgml bcq ecqsafrcl Ppmrcglq kgrrcjq clrqnpcafclbcp Alrgi§pncp- D_xs
uspbc bgc Ngrpmxcjjsjmqc,Mck`p_l 4 kgl gl cgld_af imlxclrpgcprck TBS ecu_qafcl- Dgc Ilis,
`_rgml d¤p 0 f gl Bjmaigle,Smjsrgml 'T_`- 7( bgclrc bcp Bjmaigcpsle slqncxgdgqafcp Bglbsleqqrcj,
jcl _sd bcp Mck`p_l- ¡`cpqaf¤qqgec Bjmaigle,Smjsrgml uspbc bspaf bpcgk_jgecq W_qafcl gl
TBS.Tuccl /+0# clrdcplr- Eq dmjerc bgc Ilis`_rgml kgr bck Epqr_lrgi§pncp 'T_`- 4( ¤`cp N_afr
`cg 3zC gl Alrgi§pncp,Vcpb¤llsleqj§qsle 'T_`- 7( slrcp Saf¤rrcjl- Dcp cpqrc Alrgi§pncp `glbcr
qncxgdgqaf _l b_q ecqsafrc Ppmrcgl-

KST) 0; F¤p Wcqrcpl Bjmr tcpuclbcrc Epqr_lrgi§pncp slb bcpcl Vcpb¤llsle
=cdeS_e[¥scaWc MWcVt__f_Y @WcdeW]]Wc

K_lglafcl _lrg,EGFP 0 ; 4// S_lr_ Cpsx Bgmrcaflmjmew
M_sq _lrg,Ngrpmrwpmqgl 0 ; 4// S_lr_ Cpsx Bgmrcaflmjmew

M_sq _lrg,Xnpcqq 0 ; 4-/// Iltgrpmecl

KST) 1; F¤p Wcqrcpl Bjmr tcpuclbcrc Mccppcrrgaf,Pcpmvgb_qc,'HRP(,ecimnncjrc Zucgr_lrgi§p,
ncp slb bcpcl Vcpb¤llsle
PhW[eS_e[¥scaWc $@IG(YW¥`aaW]e% MWcVt__f_Y @WcdeW]]Wc

_lrg,K_lglafcl IeG 0 ; 1-/// Ccjj Sgel_jgle Tcaflmjmew
_lrg,M_sq IeG 0 ; 1-/// Ccjj Sgel_jgle Tcaflmjmew



M_rcpg_jgcl slb Mcrfmbcl

, 2/ ,

Ak Fmjecr_e uspbc bgc Mck`p_l xsk Elrdcplcl ¤`cpqaf¤qqgecp+ lgafr ec`slbclcp Alrgi§pncp
bpcgk_jge gl TBS.Tuccl /+0# d¤p hc 4 kgl ecu_qafcl- Safjgc¢jgaf dmjerc bgc Ilis`_rgml kgr
Zucgr_lrgi§pncp 'T_`- 5( d¤p „ 5/ kgl gl Bjmaigle,Smjsrgml- Dcp Zucgr_lrgi§pncp 'IeG( `glbcr _l
bcl Epqr_lrgi§pncp slb gqr _l cglc Mccppcrrgaf,Pcpmvgb_qc ecimnncjr- Eq dmjerc ugcbcp bpcgk_j
4 kgl W_qafcl gl cgld_af imlxclrpgcprck TBS+ b_ll cglk_jgecq W_qafcl gl bcqrgjjgcprck W_q,
qcp-
Dgc Dcrcirgml bcp Alrgi§pncp,k_pigcprcl Ppmrcglc cpdmjerc kgr bck afckgjskglcqxgcpclbcl
ECL,Rc_eclx 'Tfcpkm Sagclrgdga+ Bp_slqafucge(- Hgcpd¤p uspbcl bgc Pcpmvgb,f_jrgec Rc_eclx,
L§qsle 0 slb bgc Lskglmj Elf_lacp,Rc_eclx,L§qsle 1 eck£¢ Hcpqrcjjcpckndcfjsle gk Vcp,
f£jrlgq 0;0 eckgqafr slb ejcgafk£¢ge _sd bgc Mck`p_l ecec`cl- D_q Rc_eclxeckgqaf qrcjjr
b_q Ss`qrp_r d¤p bgc Mccppcrrgaf,Pcpmvgb_qc b_p slb ugpb bspaf bcpcl Airgtgr£r gl jskglcqxgc,
pclbc Ppmbsirc skecqcrxr+ bcpcl Lskglcqxclx kgrrcjq bcq Mck`p_lbmiskclr_rgmlqqwqrckq
tml Bgmp_b slb bck Ppmep_kk Qs_lrgrw Olc 'Cfckg Dma XRS,Swqrck< Bgmp_b+ M¤lafcl( `c,
qrgkkr uspbc-
5- Gcjd£p`sle kgr Cmmk_qqgc,Bj_s
Dgc gk Gcj clrf_jrclcl Ppmrcglc uspbcl d¤p 0/,04 kgl gl Fgvgcpj§qsle 'T_`- 7( dgvgcpr-
Alqafjgc¢clb uspbcl qgc gl Cmmk_qqgc,F£p`cj§qsle 'T_`- 7( d¤p 1 f `cg Zgkkcprckncp_rsp
ecqafuclir- Eq dmjerc b_q Elrd£p`cl gl 0/#gecp Eqqgeq£spc d¤p a_- 0 f-

KST) 3; Vcpuclbcrc Rc_eclxgcl slb bcpcl Bcqr_lbrcgjc d¤p SDS,Gcjcjcirpmnfmpcqc slb
Wcqrcpl Bjmr

IWSYW_k :WdeS_VeW[]W
Cq^^][(GfXXWc

51+4 kM Tpgq,HCj nH 5+8< 1 # SDS 'u.t(<
0+3 M 1,Mcpa_nrmcrf_lmj< 0/ # Gjwxcpmj 't.t(<
/+/0 # Bpmknfclmj`j_s 'u.t(< nH 7+3 kgr N_OH

=]W¥ec`VW_afXXWc 14+5 kM Tpgq< /+0 # 'u.t( SDS< 0:1 kM Gjwxgl< H1O _sd 0 j
KcS_dXWcafXXWc 1/# Mcrf_lmj< 14 kM Tpgq< 0:1 kM Gjwxgl< H1O _sd 0 j

,+ i G`_UWSf(>qcTW]sdf_Y 15 kM Pmlac_s,S,F_p`qrmdd< 2/# Tpgafjmpcqqgeq£spc 'u.t(<
0+08 kM Ssjdmq_jgawjq£spc

,+ i K:J
$Kc[d(YWafXXWceW JS]k]sdf_Y%

4/ kM Tpgq< 04/ kM N_Cj< nH 7+5 kgr HCj
:]`U¥[_Y J`]fe[`_ 0 v TBS< /+0# Tuccl,1/< 4# dcrrdpcgcq Mgjafnsjtcp
9_e[¥scaWc(

MWcVt__f_Yd]sdf_Y
0 v TBS< /+0# Tuccl,1/< 4# BSA '`mtglcq Scpsk_j`skgl(

>[i[Wc]sdf_Y 14# Iqmnpmn_lmj< 0/# Eqqgeq£spc< 54# H1O
;``^Sdd[W(>qcTW]sdf_Y 0/# Eqqgeq£spc< /+//5# Cmmk_qqgc G,14/ 'u.t(



M_rcpg_jgcl slb Mcrfmbcl

, 20 ,

.).)0 =CAJ9 $=_kj^W ][_¥WV A^^f_` d`cTW_e 9ddSj%
Dgc Vcpqsafc kgrrcjq Dgpcir,ELISA `gcrcl bgc M§ejgaficgr+ Ppmrcglc gl ecpglecl Kmlxclrp_rgm,
lcl l_afxsucgqcl-
F¤p bcl _lrg,EGFP,Dgpcir,ELISA uspbcl Vcpqsafc kgr HEK1:2, slb OK,Zcjjcl bspafecd¤fpr- Ajq
Nce_rgtimlrpmjjc bgclrcl Zcjjcl+ bgc lsp kgr cglck Kmlrpmjjtcirmp 'naDNA2-0( rp_lqdgxgcpr usp,
bcl- N_af bcp Tp_lqdcirgml uspbcl bgc Zcjjcl gl qrcpgjc :5,ucjj,Mgipmrgrcpnj_rrcl _lecq£r slb
kgr Ilis`_rgmlqj§qsle { Zsq£rxcl `cg 27zC gk Bpsrqafp_li glis`gcpr- N_af bck d¤p bcl Vcp,
qsaf lmruclbgecl Zcgrp_sk uspbc bcp ¡`cpqr_lb tml bcl Zcjjcl _`eclmkkcl- Dgc Zcjjcl
uspbcl cglk_j kgr PBS ecu_qafcl slb kgr 3#geck P_p_dmpk_jbcfwb gl TBS d¤p 5/ kgl `cg
Zgkkcprckncp_rsp dgvgcpr- D_l_af uspbcl qgc bpcgk_j kgr Pcpkc_`gjgqgcpsleqnsddcp 'T_`- 0/(
d¤p hc 4 kgl ecu_qafcl slb _lqafjgc¢clb 1/ kgl kgr Pcpkc_`gjgqgcpsleqnsddcp * H1O1 '/+5#(
glis`gcpr- Eq dmjerc lmafk_jq bpcgk_jgecq W_qafcl kgr Pcpkc_`gjgqgcpsleqnsddcp d¤p hc 4 kgl
`cg Zgkkcprckncp_rsp- Alqafjgc¢clb dmjerc bgc Ilis`_rgml kgr 0/# dcr_jck K£j`cpqcpsk gl
Pcpkc_`gjgqgcpsleqnsddcp d¤p 0 f `cg R_skrckncp_rsp xsk Bjmaigcpcl slqncxgdgqafcp Bglbsleq,
qrcjjcl- ¡`cp N_afr uspbcl bgc Ppm`cl kgr Epqr_lrgi§pncp 'T_`- 8( gl Alrgi§pncp,Vcpb¤llsleq,
j§qsle '4# BSA gl Pcpkc_`gjgqgcpsleqnsddcp( `cg 3zC glis`gcpr-

KST) 4; F¤p ELISA tcpuclbcrc Alrgi§pncp slb bcpcl Vcpb¤llsle
=cdeS_e[¥scaWc MWcVt__f_Y @WcdeW]]Wc

K_lglafcl _lrg,EGFP 0 ; 1-/// S_lr_ Cpsx Bgmrcaflmjmew
PhW[eS_e[¥scaWc $@IG(YW¥`aaW]e% MWcVt__f_Y @WcdeW]]Wc

_lrg,K_lglafcl,IeG 0 ; 1/-/// Ccjj Sgel_jgle Tcaflmjmew

D_p_sdfgl uspbc bpcgk_j kgr Pcpkc_`gjgqgcpsleqnsddcp ecu_qafcl- Alqafjgc¢clb uspbc bgc
Ppm`c d¤p 0 f kgr cglck Mccppcrrgaf,Pcpmvgb_qc,ecimnncjrck Zucgr_lrgi§pncp 'T_`- 8( gl Alrg,
i§pncp,Vcpb¤llsleqj§qsle glis`gcpr-
Eq uspbc ugcbcpsk bpcgk_j kgr Pcpkc_`gjgqgcpsleqnsddcp ecu_qafcl+ ecdmjer tml bpcgk_jgeck
W_qafcl d¤p hc 4 kgl kgr TBS- Safjgc¢jgaf uspbcl bgc Ppm`cl d¤p 04 kgl kgr HRP,Ss`qrp_r 'T_`-
:( gk Dslicjl glis`gcpr slb _lqafjgc¢clb uspbc bgc A`qmpnrgml `cg 3:1 lk `cqrgkkr- N_af
A`qrmnncl bcp Rc_irgml bspaf Zse_`c tml 0 M H1SO3uspbc lmafk_jq `cg 3:1 lk eckcqqcl-
Dcp Ppmrcglecf_jr cglcq ucjjq uspbc kgr Hgjdc bcp Tpwn_l`j_sd£p`sle 'qgcfc m`cl( `cqrgkkr-

KST) 6; Vcpuclbcrc Rc_eclxgcl slb bcpcl Bcqr_lbrcgjc d¤p ELISA
IWSYW_k :WdeS_VeW[]W

GWc^WST[][d[Wcf_YdafXXWc /+0# Tpgrml,X,0// gl TBS< 27 ke.j N_,Oprfmt_l_b_r
@IG(JfTdecSe(Csdf_Y 3+5 kM m,Pfclwjclbg_kgl< 57+: kM N_1HPO3 v 1 H1O *

28 kM Zgrpmlclq£spc< /+/04 # H1O1



M_rcpg_jgcl slb Mcrfmbcl

, 21 ,

.)/ :Wde[^^f_Y VWc Je[U¥de`XX^`_`i[V(>cW[dWekf_Y f_V GWc`ij_[ec[e(:[]Vf_Y

.)/), E[ec[e(9ddSj ^[eeW]d ?c[Wdd(IWS¥e[`_
Dgc NO,Fpcgqcrxsle bcp NO,Dmlmpcl 2,Mmpnfmjglmqwblmlgkgl 'Sgl,0< C_j`gmafck( slb S,
Ngrpmqm,N,Aacrwjnclgagjj_kgl 'SNAP< Iltgrpmecl( 'A``- 5 slb 7( uspbc kgrrcjq Gpgcqq,Mcrfmbc
`cqrgkkr '08/(- Bcl_llr gqr bgcqc Mcrfmbc l_af bck bcsrqafcl Cfckgicp J- P- Gpgcqq slb
uspbc sk 087: b_q cpqrc M_j tcpuclbcr '080(- Eq gqr cglc qncirpmnfmrmkcrpgqafc Bcqrgk,
ksle bcq Ngrpgrecf_jrcq cglcp u£qqpgecl L§qsle+ umbspaf _sd bgc Mclec bcq ec`gjbcrcl NO
ecqafjmqqcl ucpbcl i_ll- D_q Gpgcqq,Rc_eclx `cqrcfr _sq Ssjd_lgj_kgb+ N_nfrfwjcrfwjcl,
bg_kgl slb Pfmqnfmpq£spc- D_q gl bcp Ppm`c clrf_jrclc Ngrpgr pc_egcpr kgr Ssjd_lgj_kgb xs
cglck Dg_xmlgsk,K_rgml+ b_q _l b_q _pmk_rgqafc Akgl 0,N_nfrfwjcrfwjclbg_kgl ecimnncjr
ugpb+ um`cg cgl pmrtgmjcrrcp Axmd_p`qrmdd clrqrcfr '042(- Dgc Rc_irgml gqr qncxgdgqaf d¤p Ngrpgr-
D_q dcprgec Gpgcqq,Rc_eclx '3/ ke.kj H1O( uspbc kgr gl Zsq_rx,dpcgck Zcjjisjrspkcbgsk ec,
j§qrck Sgl,0 `xu- SNAP gk Vcpf£jrlgq 0;0 gl :5,ucjj,Mgipmrgrcpnj_rrcl eckgqafr slb d¤p „ 04
kgl `cg Zgkkcprckncp_rsp glis`gcpr '08/(- D_l_af uspbc bgc A`qmpnrgml `cg 424 lk kgrrcjq
cglcq Mgipmrgrcpnj_rrcljcqcqwqrckq 'Tca_l Sslpgqc+ M£llcbmpd+ Safucgx( `cqrgkkr- Eglc Ngrpgr,
Sr_lb_pbisptc uspbc cpqrcjjr+ _lf_lb bcpcp bcp Ngrpgr,Gcf_jr bcp Ppm`cl i_jisjgcpr uspbc-
D_d¤p uspbc cglc 0 kM N_rpgsklgrpgr 'N_NO1(,L§qsle kgr H1O _sd 0 ’M+ 0/ ’M+ 2/ ’M slb
0// ’M tcpb¤llr slb c`cld_jjq bgc A`qmpnrgml eckcqqcl-

9TT) 17 $S% Srpsirspdmpkcj tml SNAP '081( slb $T% NO,Fpcgqcrxsle _sq SNAP '082(

.)/)- 9_e[¥scaWcgWc^[eeW]eW E[ec`(Kjc`d[_(<WeW¥e[`_ S]d @[_hW[d Xtc GWc`ij_[ec[e(:[]Vf_Y
Ajq Nc`clnpmbsir qcrxr bcp NO,Dmlmp Sgl,0 lgafr lsp Srgaiqrmddkmlmvgb+ qmlbcpl _saf S_scp,
qrmdd,R_bgi_jc+ qmecl_llrc Ssncpmvgb,Algmlcl ' O1,( dpcg 'A``- 7(- Asdepslb bcp pcj_rgt ispxcl
Elrdcplsle bcp R_bgi_jc i§llcl `cgbc kgrcgl_lbcp pc_egcpcl slb Pcpmvwlgrpgr 'ONOO,( `gjbcl-
Pcpmvwlgrpgr gqr qafjgc¢jgaf gl bcp L_ec+ b_q gl Pcnrgbtcp`glbslecl clrf_jrclc Twpmqgl slrcp
Bgjbsle tml 2,Ngrpm,Twpmqgl xs lgrpgcpcl '083(- Uk bgcqcq Ppglxgn xs rcqrcl+ uspbc cgl Twpmqgl,
f_jrgecq Zgcjnpmrcgl '`mtglcq Scpsk_j`skgl< BSA( gl cglck Srgaiqrmddkmlmvgb, `xu-
Pcpmvwlgrpgr,f_jrgeck Mgjgcs glis`gcpr slb bgc 2,Ngrpm,Twpmqgl,Bgjbsle kgrrcjq qncxgdgqafcp Al,
rgi§pncp `cqrgkkr-

M_rcpg_jgcl slb Mcrfmbcl

, 21 ,

.)/ :Wde[^^f_Y VWc Je[U¥de`XX^`_`i[V(>cW[dWekf_Y f_V GWc`ij_[ec[e(:[]Vf_Y

.)/), E[ec[e(9ddSj ^[eeW]d ?c[Wdd(IWS¥e[`_
Dgc NO,Fpcgqcrxsle bcp NO,Dmlmpcl 2,Mmpnfmjglmqwblmlgkgl 'Sgl,0< C_j`gmafck( slb S,
Ngrpmqm,N,Aacrwjnclgagjj_kgl 'SNAP< Iltgrpmecl( 'A``- 5 slb 7( uspbc kgrrcjq Gpgcqq,Mcrfmbc
`cqrgkkr '08/(- Bcl_llr gqr bgcqc Mcrfmbc l_af bck bcsrqafcl Cfckgicp J- P- Gpgcqq slb
uspbc sk 087: b_q cpqrc M_j tcpuclbcr '080(- Eq gqr cglc qncirpmnfmrmkcrpgqafc Bcqrgk,
ksle bcq Ngrpgrecf_jrcq cglcp u£qqpgecl L§qsle+ umbspaf _sd bgc Mclec bcq ec`gjbcrcl NO
ecqafjmqqcl ucpbcl i_ll- D_q Gpgcqq,Rc_eclx `cqrcfr _sq Ssjd_lgj_kgb+ N_nfrfwjcrfwjcl,
bg_kgl slb Pfmqnfmpq£spc- D_q gl bcp Ppm`c clrf_jrclc Ngrpgr pc_egcpr kgr Ssjd_lgj_kgb xs
cglck Dg_xmlgsk,K_rgml+ b_q _l b_q _pmk_rgqafc Akgl 0,N_nfrfwjcrfwjclbg_kgl ecimnncjr
ugpb+ um`cg cgl pmrtgmjcrrcp Axmd_p`qrmdd clrqrcfr '042(- Dgc Rc_irgml gqr qncxgdgqaf d¤p Ngrpgr-
D_q dcprgec Gpgcqq,Rc_eclx '3/ ke.kj H1O( uspbc kgr gl Zsq_rx,dpcgck Zcjjisjrspkcbgsk ec,
j§qrck Sgl,0 `xu- SNAP gk Vcpf£jrlgq 0;0 gl :5,ucjj,Mgipmrgrcpnj_rrcl eckgqafr slb d¤p „ 04
kgl `cg Zgkkcprckncp_rsp glis`gcpr '08/(- D_l_af uspbc bgc A`qmpnrgml `cg 424 lk kgrrcjq
cglcq Mgipmrgrcpnj_rrcljcqcqwqrckq 'Tca_l Sslpgqc+ M£llcbmpd+ Safucgx( `cqrgkkr- Eglc Ngrpgr,
Sr_lb_pbisptc uspbc cpqrcjjr+ _lf_lb bcpcp bcp Ngrpgr,Gcf_jr bcp Ppm`cl i_jisjgcpr uspbc-
D_d¤p uspbc cglc 0 kM N_rpgsklgrpgr 'N_NO1(,L§qsle kgr H1O _sd 0 ’M+ 0/ ’M+ 2/ ’M slb
0// ’M tcpb¤llr slb c`cld_jjq bgc A`qmpnrgml eckcqqcl-

9TT) 17 $S% Srpsirspdmpkcj tml SNAP '081( slb $T% NO,Fpcgqcrxsle _sq SNAP '082(

.)/)- 9_e[¥scaWcgWc^[eeW]eW E[ec`(Kjc`d[_(<WeW¥e[`_ S]d @[_hW[d Xtc GWc`ij_[ec[e(:[]Vf_Y
Ajq Nc`clnpmbsir qcrxr bcp NO,Dmlmp Sgl,0 lgafr lsp Srgaiqrmddkmlmvgb+ qmlbcpl _saf S_scp,
qrmdd,R_bgi_jc+ qmecl_llrc Ssncpmvgb,Algmlcl ' O1,( dpcg 'A``- 7(- Asdepslb bcp pcj_rgt ispxcl
Elrdcplsle bcp R_bgi_jc i§llcl `cgbc kgrcgl_lbcp pc_egcpcl slb Pcpmvwlgrpgr 'ONOO,( `gjbcl-
Pcpmvwlgrpgr gqr qafjgc¢jgaf gl bcp L_ec+ b_q gl Pcnrgbtcp`glbslecl clrf_jrclc Twpmqgl slrcp
Bgjbsle tml 2,Ngrpm,Twpmqgl xs lgrpgcpcl '083(- Uk bgcqcq Ppglxgn xs rcqrcl+ uspbc cgl Twpmqgl,
f_jrgecq Zgcjnpmrcgl '`mtglcq Scpsk_j`skgl< BSA( gl cglck Srgaiqrmddkmlmvgb, `xu-
Pcpmvwlgrpgr,f_jrgeck Mgjgcs glis`gcpr slb bgc 2,Ngrpm,Twpmqgl,Bgjbsle kgrrcjq qncxgdgqafcp Al,
rgi§pncp `cqrgkkr-

M_rcpg_jgcl slb Mcrfmbcl

, 21 ,

.)/ :Wde[^^f_Y VWc Je[U¥de`XX^`_`i[V(>cW[dWekf_Y f_V GWc`ij_[ec[e(:[]Vf_Y

.)/), E[ec[e(9ddSj ^[eeW]d ?c[Wdd(IWS¥e[`_
Dgc NO,Fpcgqcrxsle bcp NO,Dmlmpcl 2,Mmpnfmjglmqwblmlgkgl 'Sgl,0< C_j`gmafck( slb S,
Ngrpmqm,N,Aacrwjnclgagjj_kgl 'SNAP< Iltgrpmecl( 'A``- 5 slb 7( uspbc kgrrcjq Gpgcqq,Mcrfmbc
`cqrgkkr '08/(- Bcl_llr gqr bgcqc Mcrfmbc l_af bck bcsrqafcl Cfckgicp J- P- Gpgcqq slb
uspbc sk 087: b_q cpqrc M_j tcpuclbcr '080(- Eq gqr cglc qncirpmnfmrmkcrpgqafc Bcqrgk,
ksle bcq Ngrpgrecf_jrcq cglcp u£qqpgecl L§qsle+ umbspaf _sd bgc Mclec bcq ec`gjbcrcl NO
ecqafjmqqcl ucpbcl i_ll- D_q Gpgcqq,Rc_eclx `cqrcfr _sq Ssjd_lgj_kgb+ N_nfrfwjcrfwjcl,
bg_kgl slb Pfmqnfmpq£spc- D_q gl bcp Ppm`c clrf_jrclc Ngrpgr pc_egcpr kgr Ssjd_lgj_kgb xs
cglck Dg_xmlgsk,K_rgml+ b_q _l b_q _pmk_rgqafc Akgl 0,N_nfrfwjcrfwjclbg_kgl ecimnncjr
ugpb+ um`cg cgl pmrtgmjcrrcp Axmd_p`qrmdd clrqrcfr '042(- Dgc Rc_irgml gqr qncxgdgqaf d¤p Ngrpgr-
D_q dcprgec Gpgcqq,Rc_eclx '3/ ke.kj H1O( uspbc kgr gl Zsq_rx,dpcgck Zcjjisjrspkcbgsk ec,
j§qrck Sgl,0 `xu- SNAP gk Vcpf£jrlgq 0;0 gl :5,ucjj,Mgipmrgrcpnj_rrcl eckgqafr slb d¤p „ 04
kgl `cg Zgkkcprckncp_rsp glis`gcpr '08/(- D_l_af uspbc bgc A`qmpnrgml `cg 424 lk kgrrcjq
cglcq Mgipmrgrcpnj_rrcljcqcqwqrckq 'Tca_l Sslpgqc+ M£llcbmpd+ Safucgx( `cqrgkkr- Eglc Ngrpgr,
Sr_lb_pbisptc uspbc cpqrcjjr+ _lf_lb bcpcp bcp Ngrpgr,Gcf_jr bcp Ppm`cl i_jisjgcpr uspbc-
D_d¤p uspbc cglc 0 kM N_rpgsklgrpgr 'N_NO1(,L§qsle kgr H1O _sd 0 ’M+ 0/ ’M+ 2/ ’M slb
0// ’M tcpb¤llr slb c`cld_jjq bgc A`qmpnrgml eckcqqcl-

9TT) 17 $S% Srpsirspdmpkcj tml SNAP '081( slb $T% NO,Fpcgqcrxsle _sq SNAP '082(

.)/)- 9_e[¥scaWcgWc^[eeW]eW E[ec`(Kjc`d[_(<WeW¥e[`_ S]d @[_hW[d Xtc GWc`ij_[ec[e(:[]Vf_Y
Ajq Nc`clnpmbsir qcrxr bcp NO,Dmlmp Sgl,0 lgafr lsp Srgaiqrmddkmlmvgb+ qmlbcpl _saf S_scp,
qrmdd,R_bgi_jc+ qmecl_llrc Ssncpmvgb,Algmlcl ' O1,( dpcg 'A``- 7(- Asdepslb bcp pcj_rgt ispxcl
Elrdcplsle bcp R_bgi_jc i§llcl `cgbc kgrcgl_lbcp pc_egcpcl slb Pcpmvwlgrpgr 'ONOO,( `gjbcl-
Pcpmvwlgrpgr gqr qafjgc¢jgaf gl bcp L_ec+ b_q gl Pcnrgbtcp`glbslecl clrf_jrclc Twpmqgl slrcp
Bgjbsle tml 2,Ngrpm,Twpmqgl xs lgrpgcpcl '083(- Uk bgcqcq Ppglxgn xs rcqrcl+ uspbc cgl Twpmqgl,
f_jrgecq Zgcjnpmrcgl '`mtglcq Scpsk_j`skgl< BSA( gl cglck Srgaiqrmddkmlmvgb, `xu-
Pcpmvwlgrpgr,f_jrgeck Mgjgcs glis`gcpr slb bgc 2,Ngrpm,Twpmqgl,Bgjbsle kgrrcjq qncxgdgqafcp Al,
rgi§pncp `cqrgkkr-



M_rcpg_jgcl slb Mcrfmbcl

, 22 ,

Hgcpd¤p uspbc `mtglcq Scpsk_j`skgl gl Scpsk, slb Zsq_rx,dpcgck Zcjjisjrspkcbgsk ecj§qr
'0/// ke.j(- Dgcqc L§qsle uspbc xsq£rxjgaf xs cglcp Elbimlxclrp_rgml tml 0kM kgr Sgl,0 _jq
Pcpmvwlgrpgr,Dmlmp mbcp SNAP _jq NO,Dmlmp tcpqcrxr slb d¤p 0 `xu- 13 Srslbcl `cg 27zC slb
4#gecp CO1,Arkmqnf£pc glis`gcpr- Alqafjgc¢clb cpdmjerc kgr hcucgjq 0/ ’j bcp L§qsle bgc Asd,
_p`cgrsle d¤p cglc SDS,PAGE,Gcjcjcirpmnfmpcqc kgr dmjeclbck Wcqrcpl Bjmr slrcp Vcpucl,
bsle bcq 2,Ngrpm,Twpmqgl,Alrgi§pncpq-

9TT) 37 $S% Srpsirspdmpkcj tml Sgl,0 kgr NO, slb O1, ,Fpcgqcrxsle '082(- $T% Bgjbsle tml
Pcpmvwlgrpgr _sq NO slb O1, '5/(

.)0 JeSe[de[dUZW 9fdhWcef_Y
Ajjc D_rcl qglb _jq Mgrrcjucprc { SEM 'KL9F<9J< =JJGJ G> L@= E=9F > Sr_lb_pbdcfjcp( _lecec,
`cl- Sr_rgqrgqafc Sgelgdgi_lx cglcq Ulrcpqafgcbcq uspbc kgrrcjq Srsbclr,T,Tcqr 'ecn__pr mbcp
slecn__pr( ecrcqrcr- Ulrcpqafgcbc uspbcl _jq qgelgdgi_lr ecucprcr `cg n = /+/4- Dgc qr_rgqrgqafc
D_rcl_squcprsle slb Gp_nfgi`c_p`cgrsle cpdmjerc kgr Mgapmqmdr Evacj 1//7 slb Sgek_ Pjmr
8-/- Eq uspbcl Zcjjcl tml kglbcqrclq xucg tcpqafgcbclcl P_qq_ecl d¤p hcbc cvncpgkclrcjjc
Scpgc eclsrxr-
Dgc Tcvrtcp_p`cgrsle cpdmjerc kgr Mgapmqmdr Wmpb 1//7+ bgc Epqrcjjsle tml A``gjbslecl xs,
q£rxjgaf kgr Mgapmqmdr Pmucp Pmglr 1//7- Dgc xgrgcprc Lgrcp_rsp uspbc kgr bck Rcdcpclac M_,
l_ecp 0/ tml Tfmkqml Rcsrcpq tcpu_jrcr-

M_rcpg_jgcl slb Mcrfmbcl

, 22 ,

Hgcpd¤p uspbc `mtglcq Scpsk_j`skgl gl Scpsk, slb Zsq_rx,dpcgck Zcjjisjrspkcbgsk ecj§qr
'0/// ke.j(- Dgcqc L§qsle uspbc xsq£rxjgaf xs cglcp Elbimlxclrp_rgml tml 0kM kgr Sgl,0 _jq
Pcpmvwlgrpgr,Dmlmp mbcp SNAP _jq NO,Dmlmp tcpqcrxr slb d¤p 0 `xu- 13 Srslbcl `cg 27zC slb
4#gecp CO1,Arkmqnf£pc glis`gcpr- Alqafjgc¢clb cpdmjerc kgr hcucgjq 0/ ’j bcp L§qsle bgc Asd,
_p`cgrsle d¤p cglc SDS,PAGE,Gcjcjcirpmnfmpcqc kgr dmjeclbck Wcqrcpl Bjmr slrcp Vcpucl,
bsle bcq 2,Ngrpm,Twpmqgl,Alrgi§pncpq-

9TT) 37 $S% Srpsirspdmpkcj tml Sgl,0 kgr NO, slb O1, ,Fpcgqcrxsle '082(- $T% Bgjbsle tml
Pcpmvwlgrpgr _sq NO slb O1, '5/(

.)0 JeSe[de[dUZW 9fdhWcef_Y
Ajjc D_rcl qglb _jq Mgrrcjucprc { SEM 'KL9F<9J< =JJGJ G> L@= E=9F > Sr_lb_pbdcfjcp( _lecec,
`cl- Sr_rgqrgqafc Sgelgdgi_lx cglcq Ulrcpqafgcbcq uspbc kgrrcjq Srsbclr,T,Tcqr 'ecn__pr mbcp
slecn__pr( ecrcqrcr- Ulrcpqafgcbc uspbcl _jq qgelgdgi_lr ecucprcr `cg n = /+/4- Dgc qr_rgqrgqafc
D_rcl_squcprsle slb Gp_nfgi`c_p`cgrsle cpdmjerc kgr Mgapmqmdr Evacj 1//7 slb Sgek_ Pjmr
8-/- Eq uspbcl Zcjjcl tml kglbcqrclq xucg tcpqafgcbclcl P_qq_ecl d¤p hcbc cvncpgkclrcjjc
Scpgc eclsrxr-
Dgc Tcvrtcp_p`cgrsle cpdmjerc kgr Mgapmqmdr Wmpb 1//7+ bgc Epqrcjjsle tml A``gjbslecl xs,
q£rxjgaf kgr Mgapmqmdr Pmucp Pmglr 1//7- Dgc xgrgcprc Lgrcp_rsp uspbc kgr bck Rcdcpclac M_,
l_ecp 0/ tml Tfmkqml Rcsrcpq tcpu_jrcr-

M_rcpg_jgcl slb Mcrfmbcl

, 22 ,

Hgcpd¤p uspbc `mtglcq Scpsk_j`skgl gl Scpsk, slb Zsq_rx,dpcgck Zcjjisjrspkcbgsk ecj§qr
'0/// ke.j(- Dgcqc L§qsle uspbc xsq£rxjgaf xs cglcp Elbimlxclrp_rgml tml 0kM kgr Sgl,0 _jq
Pcpmvwlgrpgr,Dmlmp mbcp SNAP _jq NO,Dmlmp tcpqcrxr slb d¤p 0 `xu- 13 Srslbcl `cg 27zC slb
4#gecp CO1,Arkmqnf£pc glis`gcpr- Alqafjgc¢clb cpdmjerc kgr hcucgjq 0/ ’j bcp L§qsle bgc Asd,
_p`cgrsle d¤p cglc SDS,PAGE,Gcjcjcirpmnfmpcqc kgr dmjeclbck Wcqrcpl Bjmr slrcp Vcpucl,
bsle bcq 2,Ngrpm,Twpmqgl,Alrgi§pncpq-

9TT) 37 $S% Srpsirspdmpkcj tml Sgl,0 kgr NO, slb O1, ,Fpcgqcrxsle '082(- $T% Bgjbsle tml
Pcpmvwlgrpgr _sq NO slb O1, '5/(

.)0 JeSe[de[dUZW 9fdhWcef_Y
Ajjc D_rcl qglb _jq Mgrrcjucprc { SEM 'KL9F<9J< =JJGJ G> L@= E=9F > Sr_lb_pbdcfjcp( _lecec,
`cl- Sr_rgqrgqafc Sgelgdgi_lx cglcq Ulrcpqafgcbcq uspbc kgrrcjq Srsbclr,T,Tcqr 'ecn__pr mbcp
slecn__pr( ecrcqrcr- Ulrcpqafgcbc uspbcl _jq qgelgdgi_lr ecucprcr `cg n = /+/4- Dgc qr_rgqrgqafc
D_rcl_squcprsle slb Gp_nfgi`c_p`cgrsle cpdmjerc kgr Mgapmqmdr Evacj 1//7 slb Sgek_ Pjmr
8-/- Eq uspbcl Zcjjcl tml kglbcqrclq xucg tcpqafgcbclcl P_qq_ecl d¤p hcbc cvncpgkclrcjjc
Scpgc eclsrxr-
Dgc Tcvrtcp_p`cgrsle cpdmjerc kgr Mgapmqmdr Wmpb 1//7+ bgc Epqrcjjsle tml A``gjbslecl xs,
q£rxjgaf kgr Mgapmqmdr Pmucp Pmglr 1//7- Dgc xgrgcprc Lgrcp_rsp uspbc kgr bck Rcdcpclac M_,
l_ecp 0/ tml Tfmkqml Rcsrcpq tcpu_jrcr-



, 23 ,

/) =cYWT_[ddW

/), <ScdeW]]f_Y VWd Zf^S_W_ D[_WcS]`¥`ce[¥`[VcWkWae`cd $ZDI% SfX Gc`eW[_WTW_W
/),), <ScdeW]]f_Y VWd ZDI SfX Gc`eW[_WTW_W [_ @=B-6.(PW]]W_ _SUZ KcS_dXW¥e[`_
D_ gl bcp tmpjgceclbcl Ap`cgr bgc Wgpisle tml Srgaiqrmddkmlmvgb slb Pcpmvwlgrpgr _sd dslirgm,
lcjjc Aqncirc bcq Mglcp_jmimprgimgbpcxcnrmpq ecrcqrcr ucpbcl qmjjrc+ u_p cq xsl£afqr ugafrge
xs xcgecl+ b_qq bgc b_`cg xs tcpuclbclbcl Zcjjcl 'HEK1:2, `xu- OK,Zcjjcl( r_rq£afjgaf kgr
Pj_qkgbtcirmpcl+ bgc `qnu- bcl fMR clrf_jrcl+ rp_lqdgxgcpr ucpbcl i§llcl- Dgc HEK1:2,Zcjj,
Lglgc uspbc tcpuclbcr+ b_ qgc gl MR,Vcpqsafqkmbcjjcl ucgr tcp`pcgrcr slb _saf cr_`jgcpr gqr-
Egl ucgrcpcp Vmprcgj gqr+ b_qq gl gflcl bcp MR clbmecl lgafr l_afucgq`_p gqr '018(- Dckl_af
i_ll k_l ¶`cjgc`ge‡ bgc DNA xsp Evnpcqqgml bcq fMR,Ppmrcglq kgrrcjq Tp_lqdcirgml gl bgc
HEK1:2,Zcjjcl cglqafjcsqcl- Dcp gk R_fkcl bgcqcp Ap`cgr kcgqr tcpuclbcrc Evnpcqqgmlqtci,
rmp u_p nEGFP,C0,fMR 'qgcfc _saf M_rcpg_jgcl slb Mcrfmbcl+ A`qaflgrr 2-1-3(- D_q Ppmrcgl+
ucjafcq kgrrcjq bgcqcq Pj_qkgbq cvnpgkgcpr ugpb+ gqr bcp fMR kgr cglck EGFP,F£flafcl '37(+
b_q glqecq_kr cglc Gp§¢c tml 011 iD_ `cqgrxr-

Zsk N_afucgq bcp Evnpcqqgml bcq MR gl HEK1:2,Zcjjcl uspbcl bgcqc clrucbcp e_p lgafr
rp_lqdgxgcpr '¶HEK,Wgjbrwn‡(+ lsp kgr Kmlrpmjjtcirmp slb Vcfgicjj§qsle rp_lqdgxgcpr 'Pj_qkgb;
naDNA2-0,Hgq,L_aZ< ¶HEK,L_aZ‡( mbcp kgr bck nEGFP,C0,fMR,Vcirmp '¶HEK,fMR,EGFP‡( mbcp
kgr cglck fMR,DNA,Vcirmp kgr Xnpcqq,F£flafcl 'Pj_qkgb; naDNA2-0,HgqC,fMR< ¶HEK,fMR,
Xnpcqq‡( rp_lqdgxgcpr- N_af 13,qr¤lbgecp Ilis`_rgml bcp Zcjjcl+ gl bcp bgc Zcjjcl Zcgr f_rrcl+ b_q
ecu¤lqafrc Ppmrcgl xs cvnpgkgcpcl+ uspbcl bgc Zcjjcl ¶eccplrcr‡ slb d¤p bcl Wcqrcpl Bjmr
_sd`cpcgrcr- D_d¤p uspbc cgl Ppgk£p,Alrgi§pncp tcpuclbcr+ bcp ececl bcl MR qcj`qr ecpgafrcr
u_p 'A``- 8'_((- Eq u_p xs `cm`_afrcl+ b_qq clbmecl+ _jqm mflc Pj_qkgb,Tp_lqdcirgml+ icgl MR
cvnpgkgcpr uspbc+ qm b_qq gl bcp Snsp bcp HEK,Wgjbrwn,Zcjjcl 'mflc hcejgafc Tp_lqdcirgml( slb
HEK,L_aZ,Zcjjcl 'kgr bck L_aZ,Pj_qkgb rp_lqdgxgcprc Zcjjcl+ ucjafcp icglcl MR `cglf_jrcr(
icglc B_lbc l_afxsucgqcl u_p- Dcp Gp§¢clslrcpqafgcb bcp l_afecugcqclcl+ MR,f_jrgecl
Ppmrcglc '¶HEK,fMR,Xnpcqq‡ slb ¶HEK,fMR,EGFP‡( cpeg`r qgaf _sq bcp Gp§¢c bcp _lecd¤ercl
F£flafcl,Ppmrcglc Xnpcqq `xu- EGFP-

Mgr bcl qcj`cl Zcjjnpm`cl jgc¢ qgaf bspaf Vcpuclbsle cglcq ececl EGFP ecpgafrcrcl Ppgk£p,
_lrgi§pncpq xcgecl+ b_qq l_af Tp_lqdcirgml kgr bck Pj_qkgb nEGFP,C0,fMR bcp fMR q_kr
EGFP,F£flafcl cvnpgkgcpr uspbc 'A``- 8'`((-
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Vmk Ppglxgn fcp £fljgaf uspbc b_q Evncpgkclr kgr cglck Ppgk£p_lrgi§pncp bspafecd¤fpr+ bcp
ececl b_q Xnpcqq,F£flafcl ecpgafrcr gqr 'A``- 8'a((- Nsp bgc Zcjjcl+ bgc kgr bck DNA,Vcirmp
xsp Evnpcqqgml bcq Xnpcqq,F£flafclq glis`gcpr uspbcl+ xcgercl cglc B_lbc gk Wcqrcpl Bjmr-
Zsq£rxjgaf xcgerc qgaf gl _jjcl Zcjjcl+ _saf gl bcl lgafr,Xnpcqq,rp_lqdgxgcprcl Zcjjcl+ cglc x_prc
B_lbc _sd qr_`gjcp H§fc tml y 00/ iD_+ bgc _jq slqncxgdgqaf ecucprcr uspbc- Dcp Alrgi§pncp gqr
xu_p kmlmijml_j+ Ilrcp_irgmlcl kgr Pcnrgbqcosclxcl+ bgc bcp Epicllsleqqcosclx (Aqn,Lcs,
Twp,Aqn,Aqn,Aqn,Aqn,Lwq( ejcgafcl mbcp £flcjl+ qglb bcllmaf bcli`_p-

9TT) 47 N_afucgq bcp Ppmrcgl,Evnpcqqgml gl rp_lqdgxgcprcl HEK1:2,Zcjjcl-
$S% N_afucgq bcp MR,Evnpcqqgml- Zcjjcl+ bgc kgr cglck Pj_qkgb rp_lqdgxgcpr uspbcl+ b_q xsp
Evnpcqqgml tml fMR d¤fprc+ cvnpgkgcprcl bcl 'f(MR+ u£fpclb cp `cg Wgjbrwn,Zcjjcl 'HEK,
Wgjbrwn( slb Zcjjcl+ bgc kgr bck Kmlrpmjjnj_qkgb 'HEK,L_aZ( rp_lqdgxgcpr uspbcl+ lgafr l_af,
ucgq`_p u_p-
$T% N_afucgq bcp EGFP,Evnpcqqgml- HEK1:2,Zcjjcl uspbcl ugc gl '_( ecxcger rp_lqdgxgcpr- Al,
qafjgc¢clb uspbc kgrrcjq _lrg,EGFP,Ppgk£p_lrgi§pncp bgc Evnpcqqgml bcq EGFP slrcpqsafr- Eq
jgc¢ qgaf lsp gl Zcjjcl+ bgc kgr bck EGFP,fMR rp_lqdgxgcpr umpbcl u_pcl+ _sd H§fc bcq EGFP,
fMR cglc B_lbc l_afucgqcl+ u£fpclb `cg _jjcl _lbcpcl icgl N_afucgq k§ejgaf u_p-
$U% N_afucgq bcp Evnpcqqgml bcq _l bcl fMR ecimnncjrcl Xnpcqq,F£flafclq- HEK1:2,Zcjjcl
uspbcl kgr bcl ecxcgercl Vcirmpcl rp_lqdgxgcpr slb kgrrcjq _lrg,Xnpcqq,Ppgk£p_lrgi§pncp bgc
Evnpcqqgml bcq Xnpcqq,F£flafclq slrcpqsafr-

D_kgr uspbc ecxcger+ b_qq gl HEK1:2,Zcjjcl qmumfj bcp fMR _jq _saf bgc kgr EGFP mbcp Xnpcqq
kmbgdgxgcprcl Fmpkcl bcq fMR kgrrcjq eccgelcrcp Vcirmpcl cvnpgkgcpr ucpbcl i§llcl-
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/),)- <ScdeW]]f_Y VWd ZDI SfX Gc`eW[_WTW_W [_ FB(PW]]W_ _SUZ KcS_dXW¥e[`_
D_ gl bcp tmpjgceclbcl Ap`cgr _saf kgr cglcp _lbcpcl pcl_jcl Zcjj,Lglgc+ bcl OK,Zcjjcl+ ec_p,
`cgrcr ucpbcl qmjjrc+ uspbc slrcpqsafr+ m` bcp EGFP,fMR c`cld_jjq gl OK,Zcjjcl xsp Evnpcqqg,
ml ec`p_afr ucpbcl i_ll- OK,Zcjjcl uspbcl bcqf_j` kgr EGFP,fMR rp_lqdgxgcpr slb bgc Ev,
npcqqgml bcq fMR kgrrcjq Wcqrcpl Bjmr slrcpqsafr 'A``- :(- Ulrcp Vcpuclbsle bcq ejcgafcl
Alrg,EGFP,Alrgi§pncpq jgc¢ qgaf gl OK,Zcjjcl+ bgc lsp kgr Vcfgicjj§qsle glis`gcpr uspbcl '¶OK,
Wgjbrwn‡(+ icgl EGFP,fMR l_afucgqcl- N_af Tp_lqdcirgml bcq EGFP,fMR imllrc bgcqcp hcbmaf
tml bcl Zcjjcl cvnpgkgcpr ucpbcl- Ajq y 02/ iD_ epm¢cq Fsqgmlqnpmrcgl imllrc _sd bgcqcp
H§fc cglc B_lbc b_pecqrcjjr ucpbcl-

9TT) 67 Evnpcqqgml bcq fMR gl OK,Zcjjcl- N_af Tp_lqdcirgml bcp OK,Zcjjcl kgr cglck EGFP,
tcpil¤ndrcl fMR jgc¢ qgaf b_q Fsqgmlqnpmrcgl kgrrcjq _lrg,EGFP,Ppgk£p_lrgi§pncp gk Wcqrcpl
Bjmr b_pqrcjjcl '¶OK,EGFP,fMR‡(+ umfglececl gl bcl OK,Wgjbrwn,Zcjjcl mflc Tp_lqdcirgml
icgl fMR,ecimnncjrcq EGFP,Ppmrcgl b_pqrcjj`_p u_p-

/),). ?I=(J=9G(9¥e[g[WcTSc¥W[e g`_ FB(PW]]W_ f_V W_V`YW_W JeWc`[VcWkWae`cW_
Zsl£afqr e_jr cq xs xcgecl+ b_qq b_q GRE,SEAP,Rcnmprcpecl,Swqrck gl OK,Zcjjcl dslirgmlcjj
cvnpgkgcpr ugpb slb b_qq bgc OK,Zcjjcl dslirgmlcjj icglcl clbmeclcl MR cvnpgkgcpcl- D_ qgaf
gk L_sdc bcp _ld£lejgafcl Evncpgkclrc bcp Zcjjp_qcl bcp HEK1:2,Zcjjcl rpmrx Vcpuclbsle
slrcpqafgcbjgafcp P_qq_ecl slb rpmrx qmped£jrgecp slb `cfsrq_kcp Pgncrrgcpk_¢l_fkcl f£sdge
tmk Ulrcpepslb j§qrc+ uspbc `cg bcl GRE,SEAP ,Vcpqsafcl _sd bgc OK,Zcjj,Lglgc _sqecugafcl-
Zsl£afqr uspbc bgc Srgksjgcp`_picgr cglcq ctclrscjj tmpf_lbclcl clbmeclcl MR bspaf bgc
Lge_lbcl bcq GR `xu- bcq MR ecrcqrcr- Dgc F£fgeicgr bcp Srcpmgbfmpkmlpcxcnrmpcl gk Rcnmp,

, 02/ iD_ ,

OK
,W

gjbr
wn

OK
,EG

FP,
fM

R
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rcpecl,Aqq_w ¤`cp b_q GRE,Ejckclr bcq GRE,SEAP,Pj_qkgbq cglc tcpkcfprc SEAP,Airgtgr£r xs
glbsxgcpcl+ ugpb gk Fmjeclbcl _jq Tp_lq_irgtgcpsleq_irgtgr£r `cxcgaflcr-

Wgc gl A``- 0/ xs qcfcl gqr+ xcgerc qgaf gk Mcbgsk bcp lsp kgr cglck Kmlrpmjjnj_qkgb slb
GRE,SEAP rp_lqdgxgcprcl OK,Zcjjcl icglc SEAP,Airgtgr£r- E`cld_jjq u_p gk Mcbgsk bcp kgr GRE,
SEAP,rp_lqdgxgcprcl OK,Zcjjcl+ bgc kgr bcp pcafr fmfcl Kmlxclrp_rgml tml 0/ lM Ajbmqrcpml
glis`gcpr umpbcl u_pcl+ icglc SEAP,Airgtgr£r xs `cm`_afrcl- D_ececl u_p cglc bcsrjgafc
Airgtgr£rqxsl_fkc bspaf 0/// lM Dcv_kcrf_qml xs `cm`_afrcl- Kj_qqgqafcpucgqc egjr
Ajbmqrcpml _jq Airgt_rmp bcq MR+ u£fpclb Dcv_kcrf_qml slb Hwbpmamprgqml _jq Airgt_rmpcl
bcq GR ecjrcl '32(- Bcg Vmpf_lbclqcgl cglcq clbmeclcl MR u£pc `cpcgrq mflc MR,Pj_qkgb,
Tp_lq,dcirgml+ ugc fgcp ecqafcfcl+ cglc GRE,SEAP,Airgtgcpsle bspaf Ajbmqrcpml xs cpu_prcl
ecucqcl- Dckxsdmjec ugpb bgc All_fkc ecqr£pir+ b_qq bgc OK,Zcjj,Lglgc icglcl clbmeclcl
MR+ _`cp cglcl clbmeclcl GR `cqgrxr+ ugc cq `cpcgrq bspaf F- Vprmpqlgi cr _j- '074( `cqafpgc,
`cl uspbc-

9TT) ,+7 Wgpisle tml Ajbmqrcpml slb Dcv_kcrf_qml _sd OK,Zcjjcl+ bgc kgr cglck Kmlrpmjj,
nj_qkgb slb bck GRE,SEAP,Pj_qkgb rp_lqdgxgcpr uspbcl; Nsp Dcv_kcrf_qml d¤fprc xs cglcp
Srgksj_rgml bcp SEAP,Evnpcqqgml+ Ajbmqrcpml b_ececl lgafr- 'l > 2< ) n = /+/4(

/),)/ ?I=(J=9G(9¥e[g[WcTSc¥W[e ecS_dX[k[WceWc FB(PW]]W_ ^[e VW^ Zf^S_W_
D[_WcS]`¥`ce[¥`[V( Tkh) Zf^S_W_ ?]f¥`¥`ce[¥`[VcWkWae`c

Ik Gceclq_rx xsp Tp_lqdcirgml kgr cglck Kmlrpmjjtcirmp 'naDNA2-0( u_p cglc GRE,SEAP,
Srgksjgcpsle bspaf Ajbmqrcpml l_af Cm,Tp_lqdcirgml bcp OK,Zcjjcl kgr bck fMR k§ejgaf
'A``- 00(-
Zsq£rxjgaf u_p bgc Eglqafjcsqsle slb dslirgmlcjjc Evnpcqqgml _lbcpcp Srcpmgbpcxcnrmpcl+ ugc
bck fGR k§ejgaf- Dgc b_p_sd dmjeclbc Srgksj_rgml kgr 0// lM Dcv_kcrf_qml `xu- 0// lM

/
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Hwbpmamprgqml glbsxgcprc c`cld_jjq cglc Zsl_fkc bcp GRE,SEAP,Airgtgr£r gl bcl kgr fGR
rp_lqdgxgcprcl Zcjjcl- Ilq`cqmlbcpc Dcv_kcrf_qml d¤fprc xs cglcp k_qqgtcl Ilbsirgml- M§ejg,
afcp Gpslb b_d¤p i§llrc bgc qgksjr_lc Vcpd¤e`_picgr bcq rp_lqdgxgcprcl fGR xsq£rxjgaf xsk
clbmeclcl GR qcgl-
Dcp fMR imllrc gl OK,Zcjjcl lgafr lsp bspaf Ajbmqrcpml+ qmlbcpl _saf bspaf Dcv_kcrf_qml
_irgtgcpr ucpbcl-
Smkgr imllrc ecxcger ucpbcl+ b_qq l_af clrqnpcafclbcp Pj_qkgbrp_lqdcirgml bgc Srcpmgbfmp,
kmlc Ajbmqrcpml+ Dcv_kcrf_qml slb Hwbpmamprgqml cglc Srcpmgbpcxcnrmp,Airgtgcpsle slb
b_kgr Epf§fsle bcp GRE,SEAP,Airgtgr£r gl OK,Zcjjcl fcptmppsdcl i§llcl-

9TT) ,,7 Wgpisle tml Ajbmqrcpml+ Dcv_kcrf_qml slb Hwbpmamprgqml _sd OK,Zcjjcl+ bgc clr,
ucbcp kgr EGFP,fMR mbcp EGFP,fGR rp_lqdgxgcpr uspbcl; Dgc hcucgjgecl Aemlgqrcl cpxgcjrcl
cglc cpf§frc GRE,SEAP,Airgtgr£r- 'l „ 2< ) n = /+/4(

/),)0 <`d[d(9_eh`ce(:Wk[WZf_Y VWc ?I=(J=9G(9¥e[g[Wcf_Y VfcUZ 9]V`deWc`_ f_V
<WiS^WeZSd`_

Wgc gl A`qaflgrr 3-0-3 ecxcger+ u_p cglc Airgtgcpsle bcq rp_lqdgxgcprcl fMR gl OK,Zcjjcl bspaf
Ajbmqrcpml slb Dcv_kcrf_qml k§ejgaf- Uk cglc bmqgq_`f£legec Wgpisle bcp GRE,SEAP,
Airgtgcpsle gl OK,Zcjjcl xs slrcpqsafcl+ ucjafc kgr fMR rp_lqdgxgcpr uspbcl+ uspbcl
Ajbmqrcpml,Kmlxclrp_rgmlcl tml /-0 lM+ 0 lM slb 0/ lM ecu£fjr+ d¤p Dcv_kcrf_qml Kml,
xclrp_rgmlcl tml 1// lM+ 4// lM 'lgafr _`ec`gjbcr( slb 0/// lM- Eq xcgerc qgaf cglc ij_p
bmqgq_`,f£legec Wgpisle; Jc f§fcp bgc Ajbmqrcpml, `xu- Dcv_kcrf_qml,Kmlxclrp_rgml ec,
u£fjr uspbc+ bcqrm f§fcp dgcj bgc fMR,Tp_lq_irgtgcpsleq_irgtgr£r _sq 'qgcfc A``- 01(-
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Epec`lgqqc

, 2: ,

9TT) ,-7 Dmqgq,Wgpisleq,Bcxgcfsle bcp GRE,SEAP,Airgtgcpsle bspaf Ajbmqrcpml slb
Dcv_kcrf_qml gl fMR,rp_lqdgxgcprcl OK,Zcjjcl l_af 13 Srslbcl Ilis`_rgmlqxcgr; Mgr qrcgecl,
bcp Hmpkml,Kmlxclrp_rgml uspbc cglc cpf§frc fMR,Tp_lq_irgtgcpsleq_irgtgr£r cppcgafr-
'l „ 2< ) n = /+/4(

E`cld_jjq u_p cglc xcgrjgafc A`f£legeicgr xs cpicllcl; Scafq+ 13 mbcp 38 Srslbcl Ilis`_rgml
kgr clrucbcp /-0 lM+ 0 lM mbcp 0/ lM Ajbmqrcpml `cugpircl+ b_qq bgc Srgksjgcp`_picgr bcq
Rcnmprcpecl,Aqq_wq kgr xslcfkclbcp Ilis`_rgmlqxcgr _`l_fk 'A``- 02(-
D_q `cbcsrcr+ hc j£lecp Ajbmqrcpml Zcgr xsp Bccgldjsqqsle f_rrc+ bcqrm ecpglecp _sqecnp£er u_p
bcqqcl glbsxgcpclbcp+ bf- qrgksjgcpclbcp Eddcir- N_af 38 Srslbcl u_p xu_p lmaf cgl qgelgdg,
i_lrcp Ulrcpqafgcb gk Vcpejcgaf xsp Kmlrpmjjc xs `cm`_afrcl+ bgcqcp u_p _`cp gk Gceclq_rx xs
bcl gl A``- 01 np£qclrgcprcl Epec`lgqqcl lgafr kcfp imlxclrp_rgmlq_`f£lege- Zsbck j_e bcp
Gp_b bcp Airgtgcpsle _saf bcsrjgaf slrcp bck Eddcir l_af 5 `xu- 13 Srslbcl Ilis`_rgmlqxcgr
d¤p bgc hcucgjq ecu£fjrc Ajbmqrcpml,Kmlxclrp_rgml-
Bcg bcp f§afqrcl tcpuclbcrcl Ajbmqrcpml,Kmlxclrp_rgml '0/ lM( u_p bgc GRE,SEAP,Airgtgc,
psle l_af 13 Srslbcl £fljgaf bcp l_af 5 Srslbcl cppcgafrcl- Il bcl dmjeclbcl Evncpgkclrcl
kgr HEK1:2, slb OK,Zcjjcl uspbc xskcgqr cglc 13,qr¤lbgec Ilis`_rgmlqb_scp cglecf_jrcl+ qm
b_qq bgc ecl_llrcl Epec`lgqqc+ d_jjq lgafr _lbcpq _lecec`cl+ d¤p 13 Srslbcl Ilis`_rgmlqxcgr
ecjrcl-
Wgafrge `cg cglcp Wgpixcgr tml 13 Srslbcl gqr _saf bgc ¡`cpjcesle+ b_qq eclmrpmnc Eddcirc
cglc ecugqqc Vmpj_sdxcgr `cl§rgecl+ sk bgc Tp_lqipgnrgmlqk_qafglcpgc gl tmjjck Ukd_le xs
pcipsrgcpcl slb xs _irgtgcpcl-
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Epec`lgqqc

, 3/ ,

9TT) ,.7 Zcgrjgafc A`f£legeicgr bcp GRE,SEAP,Airgtgcpsle bspaf Ajbmqrcpml gl slrcpqafgcbjg,
afcl Kmlxclrp_rgmlcl gl rp_lqdgxgcprcl fMR,OK,Zcjjcl; Mgr xslcfkclbcp Ilis`_rgmlqb_scp
qglir bgc fMR,Tp_lq_irgtgcpsleq_irgtgr£r- 'l „ 5(

/)- EF(:[]Vf_Y f_V GWc`ij_[ec[e(>cW[dWekf_Y VfcUZ J[_(, Tkh) JE9G
/)-), EF( Tkh) E[ec[e(:Wde[^^f_Y [^ E[ec[e(9ddSj
D_ gl bcp tmpjgceclbcl Ap`cgr bgc Asqugpislecl bcq R_bgi_j,Egldjsqqcq tml Srgaiqrmddkmlmvgb
'NO( slb qcglcp A`i§kkjglec+ glq`cqmlbcpc Pcpmvwlgrpgr 'ONOO,(+ _sd bcl fMR slrcpqsafr
ucpbcl qmjjrcl+ u_p cq lmruclbge xs cpd_fpcl+ m` bgc R_bgi_j,Dmlmpcl Sgl,0 slb SNAP cglc
ecl¤eclbc NO,Fpcgqcrxsle cpk§ejgafcl- Eglc bgpcirc NO,Mcqqsle gqr _sdepslb qcglcp qcfp
ispxcl H_j`ucprqxcgr slb x_fjpcgafcl Fmjecpc_irgmlcl l_fcxs slk§ejgaf- Ajq Nc`clnpmbsir
bcp NO,Bgjbsle clrqrcfr bspaf Asrmmvgb_rgml tml NO kgr S_scpqrmdd Ngrpgr- Ngrpgr i_ll qncxg,
dgqaf kgr bck Gpgcqq,Rc_eclx l_afecugcqcl ucpbcl '080(- Mgr Hgjdc bgcqcp pcafr cgld_afcl
Mcrfmbc i_ll bgc Ngrpgr, slb b_kgr glbgpcir bgc NO,Fpcgqcrxsle bspaf bgc gl bgcqcl Vcpqsafq,
kmbcjjcl tcpuclbcrcl R_bgi_j,Dmlmpcl Sgl,0 slb SNAP slrcp Zcjjisjrsp`cbgleslecl `c,
qrgkkr ucpbcl- Il A``- 03 gqr bgc bspaf bgc Fpcgqcrxsle tml NO `cbglerc Zsl_fkc tml Ngrpgr
'NO1‚( b_pecqrcjjr-
Il Alucqclfcgr tml Sgl,0 gk xcjjdpcgcl Mcbgsk u_p cglc qaflcjjc NO,Bgjbsle xs tcpxcgaflcl+
ucjafc slrcp Vcpuclbsle tml 1// ’M Sgl,0 cgl Pj_rc_s l_af 5 Srslbcl slb `cg 0/// ’M Sgl,
0 l_af cru_ 13 Srslbcl cppcgafrc- Vcpejcgafclb b_xs ecqaf_f bgc NO,Bgjbsle bspaf SNAP
uclgecp qaflcjj- Eglc Pj_rc_s,Pf_qc uspbc cpqr l_af a_- 13 Srslbcl qmumfj slrcp Vcpuclbsle
tml 1// ’M _jq _saf 0/// ’M SNAP cppcgafr- Dgc k_vgk_jc NO,Fpcgqcrxsle bspaf bgc lgcbpgec,
pcl Sgl,0, slb SNAP,Kmlxclrp_rgmlcl '1// ’M( u_p l_fcxs gbclrgqaf- D_ececl uspbc bspaf
0/// ’M SNAP lsp slecd£fp 4/ # bcp NO,Mclec dpcgecqcrxr+ ugc cq bspaf 0/// ’M Sgl,0 bcp
F_jj u_p-
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Epec`lgqqc

, 30 ,

Dgcqc Bcm`_afrslecl xcgercl qmkgr+ b_qq u£fpclb bcp Evncpgkclrc kgr Zcjjisjrspcl+ bgc cglcl
Ilis`_rgmlqxcgrp_sk tml 5,38 Srslbcl ¤`cpqn_llcl qmjjrcl+ NO gl _sqpcgafclbcp Mclec tmp,
f_lbcl gqr+ sk _saf lcs ec`gjbcrcl fMR nmrclrgcjj kmbgdgxgcpcl xs i§llcl-

9TT) ,/7 Zcgr, slb bmqgq_`f£legec Ngrpgr 'NO1‚(,Bgjbsle gl Zcjjisjrspkcbgsk bspaf Sgl,0 `xu-
SNAP cpkgrrcjr kgr Gpgcqq,Rc_eclx- Cf_p_ircpgqrgqaf d¤p Sgl,0 u_p cglc _ld£lejgaf qaflcjjc NO,
Fpcgqcrxsle+ bgc ‒ ugc _saf bspaf SNAP ‒ `_jb cgl Pj_rc_s cppcgafrc- Dgc f§afqrc NO,Fpcg,
qcrxsle imllrc fgcp`cg bspaf 0/// ’M Sgl,0 cpxgcjr ucpbcl-
'Zcjjisjrspkcbgsk+ 27 zC+ 4# CO1< l „ 1(

/)-)- :Wde[^^f_Y VWc GWc`ij_[ec[e(:[]Vf_Y ^[e ^`_`¥]`_S]W^ .(E[ec`(Kjc`d[_(9_e[¥scaWc
Ik tmpfcpgecl A`qaflgrr uspbc b_pecjcer+ b_qq qmumfj Sgl,0 _jq _saf SNAP Srgaiqrmddkmlmvgb
slrcp Zcjjisjrsp`cbgleslecl gl b_q xcjjdpcgc Mcbgsk dpcgqcrxcl- Eq gqr `ci_llr+ b_qq Sgl,0 xs,
bck cgl Pcpmvwlgrpgr,Bgjblcp gqr '083(-
Uk bgc Pcpmvwlgrpgr,Bgjbsle tml Sgl,0 slrcp Zcjjisjrsp`cbgleslecl l_afxsucgqcl+ uspbc `mtg,
lcq Scpsk_j`skgl 'BSA( '0/// ’M( gl Zcjjisjrspkcbgsk 'DMEM.H_k̃q F01( ecj§qr slb clr,
ucbcp kgr Vcfgicj+ 0/// ’M Sgl,0 mbcp 0/// ’M SNAP d¤p hc cglc mbcp 13 Srslbcl `cg 27zC
slb 4# CO1 glis`gcpr- Alqafjgc¢clb uspbc cgl Ikkslm`jmr kgr kmlmijml_jck 2,Ngrpm,
Twpmqgl,Alrgi§pncp bspafecd¤fpr 'A``- 04(- Smumfj l_af cglcp _jq _saf l_af 13 Srslbcl Ilis,
`_rgml u_p gk Bcpcgaf bcp 57 iD_ epm¢cl Ppmrcglc 'b_q clrqnpgafr bcp Gp§¢c bcq BSA( lsp `cg
Sgl,0 cglc B_lbc l_afucgq`_p- D_q fcg¢r+ lsp Sgl,0 u_p gl bcp L_ec+ bgc Twpmqgl,Rcqrc bcq BSA
xs lgrpgcpcl+ ucjafc b_ll bspaf bcl Alrgi§pncp cpi_llr uspbcl-
Zs cpij£pcl gqr bgcq b_bspaf+ b_qq bspaf Sgl,0 lgafr lsp NO+ qmlbcpl xsq£rxjgaf _saf Ssncpmvgb,
Algmlcl dpcgecqcrxr ucpbcl '083,085(+ ucjafc qnmlr_l kgrcgl_lbcp xs Pcpmvwlgrpgr pc_egcpcl-
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Epec`lgqqc

, 31 ,

Dgcqcq ugcbcpsk rp£er xsp Ngrpgcpsle bcp Twpmqgl,Rcqrc `cg+ ucjafc gk `mtglcl Scpsk_j`skgl
clrf_jrcl qglb-
Eq j£qqr qgaf qafjsqqdmjecpl+ b_qq lsp Sgl,0 qmumfj NO dpcgqcrxcl i_ll _jq _saf 'glbgpcir( xsp
Bgjbsle tml ONOO, d¤fpr+ u£fpclb SNAP cgl pcglcp NO,Dmlmp gqr 'qgcfc fgcpd¤p _saf; M_rcpg_,
jgcl slb Mcrfmbcl+ A`qaflgrr 2-3(-

9TT) ,07 N_afucgq tml lgrpgcprcl Twpmqgl,Rcqrcl gl `mtglck Scpsk_j`skgl 'BSA( kgrrcjq
kmlmijml_jck 2,Ngrpm,Twpmqgl,Alrgi§pncp _sq bcp M_sq 'S_lr_ Cpsx Bgmrcaflmjmew( l_af BSA,
Ilis`_rgml kgr Sgl,0 `xu- SNAP-

/)-). :WW[_X]fddf_Y VWc Gc`eW[_^W_YW VfcUZ PfYSTW VWc TW[VW_ ISV[¥S](<`_`cW_ J[_(,
Tkh) JE9G

Uk cglc ctclrscjjc xwrmrmvgqafc Wgpisle bcp Rc_eclxgcl Sgl,0 slb SNAP _`xsqaf£rxcl+ usp,
bc gl bcl OK,Zcjj,Lwq_rcl bcp GRE,SEAP,Rcnmprcpecl,Aqq_wq bgc Ppmrcglkclec `cqrgkkr+ u_q
_jq cgl slecd£fpcq M_¢ d¤p bgc Zwrmrmvgxgr£r _leclmkkcl uspbc-
Il A``- 05 qglb bgc Ppmrcglkclecl hc ucjj _jq Ppmxclr bcp Kmlrpmjjc d¤p Sgl,0 slb SNAP 'hc 1//
`xu- 0/// ’M( b_pecqrcjjr- Zsq£rxjgaf uspbc bgc Asqugpisle _sd bgc Ppmrcglkclec l_af Zse_,
`c tml 0/ lM Ajbmqrcpml slrcpqsafr- Eq gqr xs cpicllcl+ b_qq `cg f§fcpcp Kmlxclrp_rgml icg,
lcp bcp `cgbcl R_bgi_j,Dmlmpcl _saf l_af 38,qr¤lbgecp Ilis`_rgml xs cglcp Rcbsirgml bcp
Ppmrcglkclec d¤fprc- Dgcq xcger+ b_qq bgc Ss`qr_lxcl xskglbcqr lgafr bcp_pr xwrmrmvgqaf _sd
OK,Zcjjcl ugpircl+ _jq b_qq qgaf bgc 'ctclrscjj _`ecqrmp`clcl( Zcjjcl tmk Ulrcpepslb tcp,
kcfpr _`ecfm`cl f£rrcl slb b_bspaf `cg cglck W_qaftmpe_le tcpjmpcl ece_lecl u£pcl-
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Epec`lgqqc

, 31 ,

Dgcqcq ugcbcpsk rp£er xsp Ngrpgcpsle bcp Twpmqgl,Rcqrc `cg+ ucjafc gk `mtglcl Scpsk_j`skgl
clrf_jrcl qglb-
Eq j£qqr qgaf qafjsqqdmjecpl+ b_qq lsp Sgl,0 qmumfj NO dpcgqcrxcl i_ll _jq _saf 'glbgpcir( xsp
Bgjbsle tml ONOO, d¤fpr+ u£fpclb SNAP cgl pcglcp NO,Dmlmp gqr 'qgcfc fgcpd¤p _saf; M_rcpg_,
jgcl slb Mcrfmbcl+ A`qaflgrr 2-3(-

9TT) ,07 N_afucgq tml lgrpgcprcl Twpmqgl,Rcqrcl gl `mtglck Scpsk_j`skgl 'BSA( kgrrcjq
kmlmijml_jck 2,Ngrpm,Twpmqgl,Alrgi§pncp _sq bcp M_sq 'S_lr_ Cpsx Bgmrcaflmjmew( l_af BSA,
Ilis`_rgml kgr Sgl,0 `xu- SNAP-

/)-). :WW[_X]fddf_Y VWc Gc`eW[_^W_YW VfcUZ PfYSTW VWc TW[VW_ ISV[¥S](<`_`cW_ J[_(,
Tkh) JE9G

Uk cglc ctclrscjjc xwrmrmvgqafc Wgpisle bcp Rc_eclxgcl Sgl,0 slb SNAP _`xsqaf£rxcl+ usp,
bc gl bcl OK,Zcjj,Lwq_rcl bcp GRE,SEAP,Rcnmprcpecl,Aqq_wq bgc Ppmrcglkclec `cqrgkkr+ u_q
_jq cgl slecd£fpcq M_¢ d¤p bgc Zwrmrmvgxgr£r _leclmkkcl uspbc-
Il A``- 05 qglb bgc Ppmrcglkclecl hc ucjj _jq Ppmxclr bcp Kmlrpmjjc d¤p Sgl,0 slb SNAP 'hc 1//
`xu- 0/// ’M( b_pecqrcjjr- Zsq£rxjgaf uspbc bgc Asqugpisle _sd bgc Ppmrcglkclec l_af Zse_,
`c tml 0/ lM Ajbmqrcpml slrcpqsafr- Eq gqr xs cpicllcl+ b_qq `cg f§fcpcp Kmlxclrp_rgml icg,
lcp bcp `cgbcl R_bgi_j,Dmlmpcl _saf l_af 38,qr¤lbgecp Ilis`_rgml xs cglcp Rcbsirgml bcp
Ppmrcglkclec d¤fprc- Dgcq xcger+ b_qq bgc Ss`qr_lxcl xskglbcqr lgafr bcp_pr xwrmrmvgqaf _sd
OK,Zcjjcl ugpircl+ _jq b_qq qgaf bgc 'ctclrscjj _`ecqrmp`clcl( Zcjjcl tmk Ulrcpepslb tcp,
kcfpr _`ecfm`cl f£rrcl slb b_bspaf `cg cglck W_qaftmpe_le tcpjmpcl ece_lecl u£pcl-
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Epec`lgqqc

, 31 ,

Dgcqcq ugcbcpsk rp£er xsp Ngrpgcpsle bcp Twpmqgl,Rcqrc `cg+ ucjafc gk `mtglcl Scpsk_j`skgl
clrf_jrcl qglb-
Eq j£qqr qgaf qafjsqqdmjecpl+ b_qq lsp Sgl,0 qmumfj NO dpcgqcrxcl i_ll _jq _saf 'glbgpcir( xsp
Bgjbsle tml ONOO, d¤fpr+ u£fpclb SNAP cgl pcglcp NO,Dmlmp gqr 'qgcfc fgcpd¤p _saf; M_rcpg_,
jgcl slb Mcrfmbcl+ A`qaflgrr 2-3(-

9TT) ,07 N_afucgq tml lgrpgcprcl Twpmqgl,Rcqrcl gl `mtglck Scpsk_j`skgl 'BSA( kgrrcjq
kmlmijml_jck 2,Ngrpm,Twpmqgl,Alrgi§pncp _sq bcp M_sq 'S_lr_ Cpsx Bgmrcaflmjmew( l_af BSA,
Ilis`_rgml kgr Sgl,0 `xu- SNAP-

/)-). :WW[_X]fddf_Y VWc Gc`eW[_^W_YW VfcUZ PfYSTW VWc TW[VW_ ISV[¥S](<`_`cW_ J[_(,
Tkh) JE9G

Uk cglc ctclrscjjc xwrmrmvgqafc Wgpisle bcp Rc_eclxgcl Sgl,0 slb SNAP _`xsqaf£rxcl+ usp,
bc gl bcl OK,Zcjj,Lwq_rcl bcp GRE,SEAP,Rcnmprcpecl,Aqq_wq bgc Ppmrcglkclec `cqrgkkr+ u_q
_jq cgl slecd£fpcq M_¢ d¤p bgc Zwrmrmvgxgr£r _leclmkkcl uspbc-
Il A``- 05 qglb bgc Ppmrcglkclecl hc ucjj _jq Ppmxclr bcp Kmlrpmjjc d¤p Sgl,0 slb SNAP 'hc 1//
`xu- 0/// ’M( b_pecqrcjjr- Zsq£rxjgaf uspbc bgc Asqugpisle _sd bgc Ppmrcglkclec l_af Zse_,
`c tml 0/ lM Ajbmqrcpml slrcpqsafr- Eq gqr xs cpicllcl+ b_qq `cg f§fcpcp Kmlxclrp_rgml icg,
lcp bcp `cgbcl R_bgi_j,Dmlmpcl _saf l_af 38,qr¤lbgecp Ilis`_rgml xs cglcp Rcbsirgml bcp
Ppmrcglkclec d¤fprc- Dgcq xcger+ b_qq bgc Ss`qr_lxcl xskglbcqr lgafr bcp_pr xwrmrmvgqaf _sd
OK,Zcjjcl ugpircl+ _jq b_qq qgaf bgc 'ctclrscjj _`ecqrmp`clcl( Zcjjcl tmk Ulrcpepslb tcp,
kcfpr _`ecfm`cl f£rrcl slb b_bspaf `cg cglck W_qaftmpe_le tcpjmpcl ece_lecl u£pcl-

Vc
fgi

cj
Sgl

,0
SN

AP

Vc
fgi

cj
Sgl

,0
SN

AP

0 f 13 f

#57 iD_BSA$

Alrg,Ngrpm,Twpmqgl,WB



Epec`lgqqc

, 32 ,

Asaf ucll xsq£rxjgaf qgksjr_l kgr Ajbmqrcpml glis`gcpr uspbc+ u_p icgl Vcpjsqr bcp Ppmrcgl,
kclec xs cpicllcl-

9TT) ,1; Zcgr, slb imlxclrp_rgmlq_`f£legecp Egldjsqq tml Ajbmqrcpml+ Sgl,0+ SNAP _jjcgl `xu-
`cg ejcgafxcgrgecp Ilis`_rgml _sd bgc Ppmrcglkclec tml OK,Zcjjcl; OK,Zcjjcl uspbcl clrucbcp
kgr 0/ lM Ajbmqrcpml+ Sgl,0 mbcp SNAP gl xucg tcpqafgcbclcl Kmlxclrp_rgmlcl d¤p 13 `xu- 38
Srslbcl glis`gcpr- Dgc Ss`qr_lxxse_`c `cugpirc icglcl Vcpjsqr _l Gcq_krnpmrcgl- Dckl_af
ugpircl glq`cqmlbcpc Sgl,0 slb SNAP gl bcl tcpuclbcrcl Kmlxclrp_rgmlcl lgafr xwrmrmvgqaf-
'l „ 5< ) n = /+/4(

/)-)/ HfS_e[eSe[gW :WW[_X]fddf_Y VWd Zf^S_W_ D[_WcS]`¥`ce[¥`[VcWkWae`cd VfcUZ
9_hWdW_ZW[e g`_ J[_(, f_V JE9G

D_ cgl Egldjsqq bcq NO _sd bgc Mclec bcq fMR slrcpqsafr ucpbcl qmjjrc+ uspbcl xsl£afqr
Dgpcir,ELISA ececl b_q _l fMR,ecimnncjrc EGFP gl OK, `xu- HEK1:2,Zcjj,Lwq_rcl bspafec,
d¤fpr- Eq xcgerc qgaf+ b_qq ucbcp 0/// ’M Sgl,0 lmaf 0/// ’M SNAP cglcl qgelgdgi_lrcl Egl,
djsqq _sd bcl A``_s+ bgc Dc,lmtm,Swlrfcqc mbcp Evnpcqqgml bcq EGFP,fMRq f_rrcl 'A``- 07 '_(
slb '`((- Dckxsdmjec i_ll cglc Bccgldjsqqsle bcp MR,Airgtgr£r bspaf NO,`_qgcprcl R_bgi_j,
qrpcqq bspaf tcpkcfprcq mbcp tcpkglbcprcq Vmpf_lbclqcgl bcq fMR _sqecqafjmqqcl ucpbcl
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Epec`lgqqc

, 33 ,

slb bgc bspaf Sgl,0 `xu- SNAP cpxcsercl NO,Wgpislecl `cpsfcl _sd bcp Fslirgml_jgr£r bcq
fMR-

$S% $T%
9TT) ,37 Egldjsqq bcq NO,`_qgcprcl R_bgi_jqrpcqqcq _sd bgc Mclec bcq EGFP,fMR- $S% OK, mbcp
$T% HEK1:2,Zcjjcl uspbcl 13 Srslbcl kgr 0/// ’M Sgl,0 mbcp 0/// ’M SNAP glis`gcpr slb
bgc Mclec bcq EGFP,fMR bspaf ELISA `cqrgkkr- 'l „ 4< ) n = /+/4(

/). N[c¥f_Y g`_ J[_(, f_V JE9G SfX V[W ?I=(J=9G(9¥e[g[eqe
/).), =[_X]fdd VWc ISV[¥S](<`_`cW_ J[_(, f_V JE9G SfX _[UZe(ZDI(ecS_dX[k[WceW FB(PW]]W_
Il bcl A`qaflgrrcl 3-1-0 slb 3-1-1 uspbc ecxcger+ b_qq Sgl,0 _saf _jq Pcpmvwlgrpgr,Dmlmp egjr+
u£fpclb SNAP lsp NO dpcgqcrxr- Uk bcl Egldjsqq bgcqcp Ss`qr_lxcl _sd bgc epslbjceclbc GRE,
SEAP,Airgtgcp`_picgr xs slrcpqsafcl+ uspbcl OK,Zcjjcl lc`cl bck GRE,SEAP,Pj_qkgb _sq,
qafjgc¢jgaf kgr cglck Kmlrpmjjnj_qkgb 'naDNA2-0( rp_lqdgxgcpr slb kgr clrucbcp 1// ’M mbcp
0/// ’M Sgl,0 `xu- SNAP glis`gcpr- Il A``- 08 gqr xs qcfcl+ b_qq qmumfj Sgl,0 _jq _saf SNAP gl
lgcbpgecp Kmlxclrp_rgml '1// ’M( icglcl Egldjsqq _sd bgc GRE,SEAP,Gpslb_irgtgr£r gl OK,Zcjjcl
f_rrcl+ ucjafc lsp kgr Kmlrpmjjnj_qkgb rp_lqdgxgcpr uspbcl+ umfglececl Dcv_kcrf_qml _jq
`ci_llrcp Lge_lb bcq 'fgcp clbmeclcl( GR xs cglcp bcsrjgafcl Zsl_fkc d¤fprc- Wspbcl bgc
R_bgi_j,Dmlmpcl _jjcpbgleq gl cglcp f§fcpcl Kmlxclrp_rgml fglxsecec`cl '0/// ’M(+ u_p cglc
Rcbsirgml bcp Gpslb_irgtgr£r xs tcpxcgaflcl- Ik F_jjc tml 0/// ’M SNAP u_p bgcqc gk Vcp,
ejcgaf xsp Kmlrpmjjc qme_p qgelgdgi_lr- Oflc Alucqclfcgr cglcq rp_lqdgxgcprcl Kmprgimgb,Rcxcn,
rmpq i_ll bgcqcp Eddcir _sd cglc slqncxgdgqafc Wgpisle bcq SNAP _sd b_q Rcnmprcpecl xsp¤ai,
ecd¤fpr ucpbcl- M§ejgafcpucgqc `_qgcpr bgcqcp Eddcir _`cp _saf _sd cglcp Ilfg`grgml bcq clbm,
eclcl GR+ ucjafcp qgafcpjgaf _saf gk lgafr,_irgtgcprcl Zsqr_lb cglc ecugqqc Gpslb_irgtgr£r
_sducgqr slb b_kgr nmrclrgcjj `ccgldjsqq`_p u£pc-
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, 34 ,

9TT) ,47 Kmlxclrp_rgmlq_`f£legecp Egldjsqq bcq Pcpmvwlgrpgr,Dmlmpq Sgl,0 `xu- bcq NO,Dmlmpq
SNAP _sd bgc GRE,SEAP,Gpslb_irgtgr£r gl OK,Zcjjcl+ bgc lsp kgr Kmlrpmjjnj_qkgb rp_lqdgxgcpr
uspbcl; Il A`ucqclfcgr cglcq rp_lqdgxgcprcl Kmprgimgb,Rcxcnrmpq gqr cglc rclbclxgcjjc+ x-T-
qgelgdgi_lrc Rcbsirgml bcp GRE,SEAP,Gpslb_irgtgr£r xs tcpxcgaflcl- Pmqgrgtimlrpmjjc; 0/// lM
Dcv_kcrf_qml- 'l „ 2< ) n = /+/4(

/).)- =[_X]fdd g`_ JE9G SfX V[W ZDI(KcS_dS¥e[g[Wcf_YdS¥e[g[eqe [_ FB(PW]]W_
Ik tmpfcpgecl A`qaflgrr imllrc `cqafpgc`cl ucpbcl+ b_qq bspaf bgc _jjcglgec Alucqclfcgr tml
1// ’M SNAP ucbcp cglc Airgtgcpsle lmaf cglc Ilfg`gcpsle bcq GRE,SEAP,Swqrckq xs cpxgcjcl
u_p- Dgcq rpgddr _saf _sd OK,Zcjjcl xs+ bgc _lqr_rr cglcq Kmlrpmjjnj_qkgbq kgr EGFP,fMR
rp_lqdgxgcpr uspbcl 'A``- 0:+ ep_sc B_jicl(-

D_ececl u_p cglc 'qgelgdgi_lrc( Ilfg`gcpsle bcp `_q_jcl fMR,Airgtgr£r 'mflc Ajbmqrcpml,
Srgksj_rgml( `cg cglcp f§fcpcl SNAP,Kmlxclrp_rgml tml 0/// ’M xs `cm`_afrcl 'A``- 0:+
ep_sc B_jicl(- Dgcqc Ilfg`gcpsle u_p l_af 38 Srslbcl bcsrjgafcp _sqecnp£er _jq l_af 13 Srsl,
bcl 'A``- 1/(-
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, 35 ,

9TT) ,6; Kmlxclrp_rgmlq_`f£legecp Egldjsqq tml SNAP _sd bgc fMR,Tp_lq_irgtgcpsleq_irgtgr£r
gl rp_lqdgxgcprcl OK,Zcjjcl kgr slb mflc Ajbmqrcpml,Egldjsqq; SNAP pcbsxgcprc gl Alucqclfcgr
bcq fMR qmumfj bgc GRE,SEAP,Gpslb_irgtgr£r _jq _saf bgc Ajbmqrcpml,tcpkgrrcjrc GRE,SEAP,
Srgksj_rgml- 'l „ 13< ) n = /+/4(

9TT) -+7 SNAP,glbsxgcprc Bccgldjsqqsle bcp fMR,Airgtgr£r 'mflc Ajbmqrcpmlqrgksj_rgml( gl OK,
Zcjjcl gl A`f£legeicgr tml Zcgr slb Kmlxclrp_rgml; Jc f§fcp bgc SNAP,Kmlxclrp_rgml ecu£fjr
uspbc+ bcqrm ecpglecp dgcj bgc GRE,SEAP,Airgtgr£r _sq- 'l „ :< ) n = /+/4(
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, 37 ,

D_ececl glbsxgcprc bgc G_`c tml 0/ lM Ajbmqrcpml cglc a_- 3,d_afc Zsl_fkc bcp GRE,SEAP,
Airgtgr£r gl EGFP,fMR,rp_lqdgxgcprcl OK,Zcjjcl- D_q fcg¢r+ cq u_p cglc Zsl_fkc bcp fMR,
Tp_lq_irgtgcpsleq_irgtgr£r bspaf Ajbmqrcpml xs `cm`_afrcl- Bcg ejcgafxcgrgecp Ilis`_rgml kgr
Ajbmqrcpml slb bck NO,Dmlmp SNAP u_p cglc A`l_fkc bcp bspaf Ajbmqrcpml _jjcgl cpxgcjrcl
Wgpisle xs qcfcl 'A``- 0:+ ucg¢c B_jicl(- Dckxsdmjec f_r bgc qgksjr_lc G_`c tml SNAP xs
Ajbmqrcpml cglcl glfg`gcpclbcl Eddcir _sd bgc cgeclrjgaf qrgksjgcpclb ugpiclbc Ajbmqrcpml,
glbsxgcprc fMR,Tp_lq_irgtgcpsleq_irgtgr£r-
Dgcqc Bccgldjsqqsle bcp Ajbmqrcpml,tcpkgrrcjrcl fMR,Airgtgr£r bspaf SNAP u_p _`f£lege tml
bcp SNAP,Kmlxclrp_rgml- Dgc Hckksle bcp Ajbmqrcpml,Wgpisle gl fMR,rp_lqdgxgcprcl OK,
Zcjjcl u_p skqm qr£picp+ hc f§fcp bgc SNAP,Kmlxclrp_rgml ecu£fjr uspbc- Dgcqcp bcsrjgafc
Eddcir j£qqr qgaf lgafr _sqqafjgc¢jgaf bspaf bgc glfg`grmpgqafc Egeclugpisle tml SNAP _sd bcl
fMR slb b_q Rcnmprcpecl cpij£pcl+ qmlbcpl qafcglr xsq£rxjgaf cglc Bccgldjsqqsle bcp
Ajbmqrcpml,tcpspq_afrcl Airgtgr£rqxsl_fkc xs qcgl-

Dcqucgrcpcl uspbc bcp Egldjsqq tml SNAP 'gl cglcp Kmlxclrp_rgml tml 1// ’M( _sd bgc
Ajbmqrcpml,qrgksjgcprc fMR,Airgtgr£r gl A`f£legeicgr tml bcp Ilis`_rgmlqb_scp `crp_afrcr
'A``- 10(- N_af 5+ 13 mbcp 38 Sslbcl Ilis`_rgml kgr 1// ’M SNAP xcgerc qgaf cglc xcgr_`f£l,
egec Rcbsirgml bcp Ajbmqrcpml,tcpspq_afrcl fMR,Tp_lq_irgtgcpsleq_irgtgr£r- Ik Mgrrcj u_p
cglc Sclisle bcp Airgtgr£r sk 2/ # xs cpicllcl- Ajjcpbgleq u_p cgl R¤aie_le bcq glfg`gcpcl,
bcl Eddcircq kgr xslcfkclbcp Ilis`_rgmlqb_scp xs `cm`_afrcl-



Epec`lgqqc

, 38 ,

9TT) -,7 Zcgr_`f£legec SNAP,tcpspq_afrc A`l_fkc bcp Ajbmqrcpml,Wgpisle _sd bgc GRE,
SEAP,Airgtgr£r gl kgr fMR slb GRE,SEAP rp_lqdgxgcprcl OK,Zcjjcl; Eglc Kmlxclrp_rgml tml
1// ’M SNAP `cugpirc cglc Rcbsirgml bcp kgr 0/ lM Ajbmqrcpml k_vgk_j cppcgaf`_pcl fMR,
Tp_lq_irgtgcpsleq_irgtgr£r- Dgcqcp Eddcir qafu£afrc qgaf kgr xslcfkclbcp Ilis`_rgmlqb_scp
_`-

/).). =[_X]fdd g`_ J[_(, SfX V[W ZDI(KcS_dS¥e[g[Wcf_YdS¥e[g[eqe [_ FB(PW]]W_
Dgc Bccgldjsqqsle bcp GRE,SEAP,Airgtgr£r bspaf bcl NO,Dmlmp SNAP kgr slb mflc Ajbmq,
rcpmlxse_`c uspbc gl bcl tmp_lecfclbcl A`qaflgrrcl slrcpqsafr- Ulrcp £fljgafcl Bcbgl,
eslecl uspbc lsl _saf bgc Wgpisle bcq Pcpmvwlgrpgr,Bgjblcpq Sgl,0 `crp_afrcr-
Il A``- 11 gqr bgc F£fgeicgr tml Sgl,0 xsp Bccgldjsqqsle fMR,rp_lqdgxgcprcp OK,Zcjjcl gl A`f£l,
egeicgr tml bcp Ilis`_rgmlqxcgr '5+ 13 slb 38 Srslbcl( slb Kmlxclrp_rgml '1// ’M slb 0///
’M( _`ec`gjbcr- Zsl£afqr uspbc bgc Sgl,0,Egeclugpisle+ _jqm mflc bcl Egldjsqq tml
Ajbmqrcpml _sd b_q fMR,Rcnmprcpecl,Kmlqrpsir `crp_afrcr-
Eq xcgerc qgaf+ b_qq `cpcgrq Sgl,0 _jjcgl+ b_q fcg¢r mflc Ajbmqrcpmlxse_`c+ bgc GRE,SEAP,
Airgtgr£r cpf§frc- Dgcqcp qrgksjgcpclbc Eddcir imllrc d¤p `cgbc ecu£fjrc Kmlxclrp_rgmlcl cp,
xgcjr ucpbcl slb rp_d c`clqm d¤p _jjc Ilis`_rgmlqxcgrcl xs- Ak qr£piqrcl u_p bcp imlxclrp_rg,
mlq, slb xcgr_`f£legec Eddcir l_af 13 Srslbcl Ilis`_rgml xs cpicllcl- D_fglececl l_fk ‒
`crp_afrcr d¤p 0/// ’M Sgl,0 , bgc F£fgeicgr xsp Srgksj_rgml l_af 38 Srslbcl gk Vcpejcgaf xs
13 Srslbcl _`- Eglc Epij£psle fgcpd¤p i§llrc qcgl+ b_qq bgc NO,Fpcgqcrxsle _sq Sgl,0 'ugc gl
A`qaflgrr 3-1-0 ecxcger( cpqr l_af 13 Srslbcl _ll£fcplb cgl Pj_rc_s cppcgafrc+ qm b_qq l_af 13
gk Vcpejcgaf xs 5 Srslbcl cglc tcpkcfprc R_bgi_jtcpd¤e`_picgr xsp Airgtgr£rqxsl_fkc `cgrpse+
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Epec`lgqqc

, 3: ,

u£fpclb bgc Airgtgr£rq_`l_fkc l_af 38 gk Vcpejcgaf xs 13 Srslbcl `cbgler qcgl i§llrc bspaf
lsl tcpqr£pir ugpiclbc R_bgi_j,Safsrxk_¢l_fkcl gllcpf_j` bcp Zcjjc- Dgcqc i§llrcl b_xs
d¤fpcl+ b_qq bspaf Sgl,0 fcptmpecpsdclc Vcp£lbcpslecl p¤aie£lege eck_afr ucpbcl slb b_q
Swqrck lsl uclgecp ckndglbjgaf _sd bgc Sgl,0,`cbglerc Bccgldjsqqsle pc_egcprc-

9TT) --7 Kmlxclrp_rgmlq, slb xcgr_`f£legec D_pqrcjjsle bcp fMR,Tp_lq_irgtgcpsleq_irgtgr£r gl
OK,Zcjjcl bspaf bcl Pcpmvwlgrpgr,Bgjblcp Sgl,0; Asaf mflc Hmpkmlqrgksj_rgml f_rrc Sgl,0
qafml cglc qrgksjgcpclbc Egeclugpisle- Dgcqcp Egeclcddcir u_p l_af 13 Srslbcl Ilis`_rgmlq,
b_scp _k qr£piqrcl _sqecnp£er- Bcg cglcp Kmlxclrp_rgml tml 0/// ’M dgcj l_af 38 Srslbcl
Ilis`_rgml bgc qrgksjgcpclbc Egeclugpisle d_qr _sd Kmlrpmjj,Ngtc_s _`- 'l „ 5< ) n = /+/4(

Hgcp_sd uspbc bgc Bccgldjsqqsle bcp Ajbmqrcpml,glbsxgcprcl fMR,Airgtgcpsle bspaf Sgl,0 sl,
rcpqsafr- Il A``- 12 gqr b_xs bgc imlxclrp_rgmlq_`f£legec Wgpisle tml Sgl,0 gl Al, mbcp A`uc,
qclfcgr tml 0/ lM Ajbmqrcpml b_pecqrcjjr- Smumfj bspaf Ajbmqrcpml _jjcgl _jq _saf bspaf bgc
qgksjr_lc Ilis`_rgml kgr clrucbcp 1// ’M mbcp 0/// ’M Sgl,0 u_p cglc tcpkcfprc GRE,
SEAP,Airgtgr£r xs kcqqcl- W£fpclb hcbmaf qafml 0/// ’M Sgl,0 _jjcgl cglc qrgksjgcpclbc Wgp,
isle _sd b_q GRE,SEAP,Swqrck+ ecl_scp ecq_er+ bcl fMR `cq_¢+ u_p bgcqcp Eddcir xsq_kkcl
kgr Ajbmqrcpml lgafr xs cpicllcl- Dgc imlxclrp_rgmlq_`f£legec Ilbsirgmlqd£fgeicgr egle _jqm
gl Ajbmqrcpml,Alucqclfcgr tcpjmpcl- Albcpq `crp_afrcr+ pcbsxgcprc 0/// ’M Sgl,0 bgc bspaf
Ajbmqrcpml _jjcgl fcptmpecpsdclc Airgtgcpsleqd£fgeicgr-
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Epec`lgqqc

, 4/ ,

9TT) -.7 Kmlxclrp_rgmlq_`f£legecp Egldjsqq tml Sgl,0 _sd bcl lgafr qrgksjgcprcl mbcp bspaf
Ajbmqrcpml qrgksjgcprcl fMR gl rp_lqdgxgcprcl OK,Zcjjcl; Sgl,0 mflc Ajbmqrcpml `cugpirc cglc
ecqrcgecprc fMR,Tp_lq_irgtgcpsleq_irgtgr£r 'ucg¢c B_jicl(- D_ececl `cugpirc 0/// ’M Sgl,0
cglc A`l_fkc bcp bspaf Ajbmqrcpml fcptmpecpsdclcl Srgksjgcp`_picgr bcq fMR-
'l „ :< ) n = /+/4(

Asq bcl gl A`qaflgrr 3-2-0 ecxcgercl Epec`lgqqcl ecfr fcptmp+ b_qq kgr Sgl,0 glis`gcprc OK,
Zcjjcl mflc xsq£rxjgafc Srcpmgbpcxcnrmp,Tp_lqdcirgml icglcl qgelgdgi_lrcl Ulrcpqafgcb bcp
GRE,SEAP,Airgtgr£r gk Vcpejcgaf xsp Kmlrpmjjc _sdugcqcl- Dgcq tcpbcsrjgafr+ b_qq bgc c`cl ec,
xcgercl Eddcirc+ _jqm qmumfj bgc qrgksjgcpclbc Sgl,0,Egeclugpisle bcp GRE,SEAP,Airgtgr£r gl
Alucqclfcgr bcq fMR _jq _saf bgc Rcbsirgml bcp Ajbmqrcpml,`cbglercl fMR,Airgtgcpsle
bspaf Sgl,0+ cglc Bccgldjsqqsle bcq fMR qcj`qr b_pqrcjjcl ksqqrc+ b_ ucbcp cglc Bccgldjsq,
qsle bcq clbmeclcl GR lmaf bcq GRE,SEAP,Rcnmprcpeclq `cqr_lb-

Uk bcl Egldjsqq tml Ajbmqrcpml _sd bgc GRE,SEAP,Airgtgcp`_picgr `cg ejcgaf`jcg`clbcp Sgl,0,
Kmlxclrp_rgml xs slrcpqsafcl+ uspbcl OK,Zcjjcl d¤p 13 Srslbcl kgr 1// ’M Sgl,0 slb slrcp,
qafgcbjgafcl Ajbmqrcpml,Kmlxclrp_rgmlcl '/-0 lM+ 0 lM slb 0/ lM( glis`gcpr 'A``- 13(-
Eq xcgerc qgaf cglc bmqgq_`f£legec Zsl_fkc bcp GRE,SEAP,Airgtgr£r- Dgcqc u_p £fljgaf ugc bgc
gl A`qaflgrr 3-0-4 ecxcgerc bmqgq_`f£legec fMR,Airgtgcpsle bspaf Ajbmqrcpml _jjcgl- Dckl_af
u_p bcp Egldjsqq tml Ajbmqrcpml _sd bcl fMR sl_`f£lege b_tml+ m` cgl bspaf 1// ’M Sgl,0
tcpspq_afrcp lgrpmq_rgtcp Srpcqq tmpj_e mbcp lgafr+ umfglececl bspaf f§fcpc Sgl,0,Kmlxcl,
rp_rgmlcl '0/// ’M( bcp Egldjsqq tml Ajbmqrcpml ecfckkr uspbc-
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, 40 ,

9TT) -/7 Kmlxclrp_rgmlq_`f£legecp Egldjsqq tml Ajbmqrcpml _sd bgc GRE,SEAP,Airgtgr£r gl kgr
fMR rp_lqdgxgcprcl OK,Zcjjcl `cg ejcgaf`jcg`clbcp Sgl,0,Kmlxclrp_rgml; Dmqgq_`f£lege u_p
cglc qrcgeclbc GRE,SEAP,Airgtgr£r xs tcpxcgaflcl+ bgc hcbmaf bspaf 1// ’M Sgl,0 lgafr qgelgdg,
i_lr `ccgldjsqqr uspbc- 'l „ 5< ) n = /+/4(

/).)/ =[_X]fdd g`_ J[_(, f_V JE9G d`h[W <WiS^WeZSd`_ SfX VW_ Z?I [_ FB(PW]]W_
Il A`qaflgrr 3-0-3 uspbc `cpcgrq bcp fGR _jq cgl ucgrcpcp Srcpmgbfmpkmlpcxcnrmp ecxcger+ ucj,
afcp gl OK,Zcjjcl rp_lqdgxgcpr ucpbcl i_ll- Ep ugpb bspaf b_q qwlrfcrgqafc djsmpgcprc Gjsim,
imprgimgb Dcv_kcrf_qml qrgksjgcpr+ ucjafcq gl tgtm icglc pcjct_lrc kglcp_jmimprgimgbc Wgp,
isle `cqgrxr+ qmlbcpl d_qr _sqqafjgc¢jgaf cgl GR,Aemlgqr gqr-
Uk bgc Fp_ec xs ij£pcl+ m` bgc `gqfcp `cqafpgc`clcl Wgpislecl bcp R_bgi_j,Dmlmpcl _sd bcl
fMR _saf d¤p bcl fGR ecjrcl+ uspbcl OK,Zcjjcl _lqr_rr kgr bck fMR kgr bck fGR
rp_lqdgxgcpr slb qm bspaf cglc ¡`cpcvnpcqqgml cglc Srgksj_rgml kgr 0// lM Dcv_kcrf_qml
glbsxgcpr- Dgc _jjcglgec G_`c tml 0/// ’M Sgl,0 xs kgr fGR rp_lqdgxgcprcl OK,Zcjjcl d¤fprc xs
cglcp qgelgdgi_lrcl A`l_fkc bcp GRE,SEAP,Airgtgr£r- Ik Gceclq_rx xsp qrgksjgcpclbcl Wgp,
isle _sd bcl fMR f_rrc Sgl,0 cglc glfg`gcpclbc Wgpisle _sd bcl fGR- Dcv_kcrf_qml '0//
lM( d¤fprc xs cglcp bcsrjgafcl Zsl_fkc bcp GRE,SEAP,Airgtgr£r gl kgr fGR rp_lqdgxgcprcl Zcj,
jcl+ bgc bspaf bgc xsq£rxjgafc G_`c tml 0/// ’M Sgl,0 tcppglecpr uspbc 'A``- 14(-
Dcp NO,Dmlmp SNAP f_rrc £fljgaf ugc Sgl,0 cglc Rcbsirgml bcp GRE,SEAP,Airgtgr£r xsp Fmjec
'A``- 14(- Dgc bspaf Dcv_kcrf_qml fcptmpecpsdclc Zsl_fkc bcp Airgtgr£r imllrc bspaf SNAP
d_qr _sd Kmlrpmjj,Ngtc_s fcp_`ecqcrxr ucpbcl-

/
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, 41 ,

9TT) -07 Egldjsqq tml Dcv_kcrf_qml+ Sgl,0 slb SNAP _sd OK,Zcjjcl+ bgc kgr bck fGR
rp_lqdgxgcpr uspbcl; Smumfj Sgl,0 _jq _saf SNAP f_rrcl cglc glfg`gcpclbc Wgpisle _sd bgc fGR,
Gpslb_irgtgr£r gk GRE,SEAP,Vcpqsafqkmbcjj- Dgc qrgksjgcpclbc Hmpkmlugpisle bspaf
Dcv_kcrf_qml _sd bgc GRE,SEAP,Airgtgr£r uspbc bspaf bgc G_`c tml hcucgjq 0/// ’M Sgl,0
`xu- SNAP _`ecqafu£afr- 'l > 2< ) n = /+/4(

Dckl_af u_p bgc SNAP,Egeclugpisle l_af Tp_lqdcirgml bcp OK,Zcjjcl kgr fGR tcpejcgaf`_p
kgr bcl Epec`lgqqcl l_af Tp_lqdcirgml kgr fMR- Dgc `cgbcl R_bgi_j,Dmlmpcl Sgl,0 slb SNAP
u_pcl gl bcp L_ec+ bgc GRE,SEAP,Airgtgr£r bcq Hmpkml,qrgksjgcprcl Srcpmgbpcxcnrmpq xs pcbs,
xgcpcl+ um`cg bgcqcp Eddcir glq`cqmlbcpc slrcp Vcpuclbsle tml 0/// ’M SNAP qr_pi _sqec,
np£er u_p slb b_`cg `cgk fGR bgc _k qr£piqrcl glfg`gcpclbc Wgpisle cpxgcjr uspbc-

/).)0 <`^q_W_(STZq_Y[YW :WW[_X]fddf_Y VWc ZDI(KcS_dS¥e[g[Wcf_YdS¥e[g[eqe [_ FB(PW]]W_
Uk xs _l_jwqgcpcl+ ucjafc A`qaflgrrc bcq fMR _l bcp bspaf Ajbmqrcpml `xu- Sgl,0 `ccgldjsqq,
rcl Tp_lq_irgtgcpsleq_irgtgr£r `crcgjger qglb+ qr_lbcl rpsligcprc V_pg_lrcl bcq fMR xsp Vcpd¤,
esle- Dgc rpsligcprc Vcpqgml MR,CDEF `cglf_jrcr `cgqngcjqucgqc gk Vcpejcgaf xsk fMR tmjjcp
L£lec icglc N,rcpkgl_jc A.B,Dmk£lc- Dgc A.B,Dmk£lc `cqgrxr cglc jge_lbclsl_`f£legec
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Epec`lgqqc

, 42 ,

Rcegml kgr glrpglqgqafcp glfg`grmpgqafcp Fslirgml+ qm b_qq bgc rpsligcprc fMR,V_pg_lrc CDEF
lgafr kcfp bck Egldjsqq bgcqcp Rcegmlcl slrcpjgcer slb qmkgr Ajbmqrcpml bcl fMR qr£picp
qrgksjgcpcl i§llrc '34(-
Dspaf Ajbmqrcpml jgc¢cl qgaf gl OK,Zcjjcl qmumfj bcp sleci¤pxrc fMR _jq _saf bgc eci¤pxrc
V_pg_lrc fMR,CDEF _irgtgcpcl 'A``- 15(- D_`cg dgcj _sd+ b_qq qgaf bcp fMR,CDEF qcfp tgcj qr£p,
icp _irgtgcpcl jgc¢ _jq bgc sleci¤pxrc V_pg_lrc+ u_q xcger+ b_qq gk fMR kgr bcp tmjjcl L£lec
gllcpf_j` bcp A.B,Rcegml r_rq£afjgaf glfg`grmpgqafc A`qaflgrrc clrf_jrcl qglb '087(+ ucjafc
`cgk fMR,CDEF dcfjcl- Dgcqcp Eddcir u_p qmumfj imlxclrp_rgmlq, _jq _saf xcgr_`f£lege xs
`cm`_afrcl 'A``- 15 '_( slb '`((-

$S% $T%
9TT) -17 $S% Kmlxclrp_rgmlq, slb $T% xcgr_`f£legec Wgpisle tml AIbmqrcpml _sd bgc GRE,SEAP,
Airgtgcpsle gl OK,Zcjjcl+ bgc clrucbcp kgr bck fMR tmjjcp L£lec mbcp cglcp eci¤pxrcl
'¶rpsligcprcl‡( V_pg_lrc 'fMR,CDEF( rp_lqdgxgcpr uspbcl; Smumfj bgc rpsligcprc fMR,CDEF,
V_pg_lrc _jq _saf bgc V_pg_lrc tmjjcp L£lec jgc¢ qgaf imlxclrp_rgmlq, slb xcgr_`f£lege bspaf
Ajbmqrcpml qrgksjgcpcl- 'l „ 2< ) n = /+/4(

F¤p bcl fMR tmjjcp L£lec uspbc gl A`qaflgrr 3-2-2+ A``- 12 `cqafpgc`cl+ b_qq bgc qgksjr_lc
Ilis`_rgml tml kgr fMR,rp_lqdgxgcprcl OK,Zcjjcl kgr 0/ lM Ajbmqrcpml slb 1// ’M Sgl,0 xu_p
cglc Srgksj_rgml bcq GRE,SEAP,Mmbcjjq fcptmppgcd+ bgc _sd cglc Airgtgcpsle bcq fMR xsp¤aixs,
d¤fpcl u_p+ bgcqc Srgksj_rgml u_p _`cp lgafr qm qr_pi ugc bgc bspaf 0/ lM Ajbmqrcpml _jjcgl
cpxgcjrc- Wspbcl lsl slrcp bcl qcj`cl Bcbgleslecl fMR,CDEF,rp_lqdgxgcprc OK,Zcjjcl
glis`gcpr+ xcgerc qgaf+ b_qq xugqafcl Srgksj_rgml kgr Ajbmqrcpml _jjcgl `xu- Ajbmqrcpml * Sgl,0
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, 43 ,

icgl qgelgdgi_lrcp Ulrcpqafgcb fcptmpecpsdcl uspbc 'A``- 17(- D_q xcger+ b_qq Sgl,0 bgc glfg`gc,
pclbc Wgpisle bcp N,rcpkgl_jcl A.B,Dmk£lc bcq fMR tcpqr£pir+ ucll bgcqcp bspaf
Ajbmqrcpml qrgksjgcpr ugpb-
Wgpb d¤p fMR,CDEF,rp_lqdgxgcprc OK,Zcjjcl _jqm nmqrsjgcpr+ b_qq bcp Sgksjr_lcddcir tml
Ajbmqrcpml * Sgl,0 A.B,Dmk£lcl,_`f£lege gqr+ u£pc cglc k§ejgafc Epij£psle+ b_qq Sgl,0 Vcp,
£lbcpslecl `cugpir+ bgc bgc imldmpk_rgmlcjjc ‘lbcpsle bcq Rcxcnrmpq l_af Lge_lbcl`glbsle
`ccgldjsqqr-

9TT) -37 Sgl,0,_`f£legec Wgpisle tml Ajbmqrcpml _sd OK,Zcjjcl+ bgc clrucbcp kgr bck fMR
tmjjcp L£lec mbcp bcp rpsligcprcl V_pg_lrc fMR,CDEF rp_lqdgxgcpr uspbcl; Dgc A`l_fkc bcp
qrgksjgcpclbcl Wgpisle gl OK,Zcjjcl+ ucjafc kgr bck fMR tmjjcp L£lec rp_lqdgxgcpr uspbcl
slb bgc bspaf Zse_`c tml Sgl,0 xs Ajbmqrcpml fcptmpecpsdcl ugpb+ i_ll slrcp Vcpuclbsle
bcp rpsligcprcl fMR,CDEF,Vcpqgml lgafr `cm`_afrcr ucpbcl- 'l „ 2< ) n = /+/4(

/)/ Gc`eW[_(Kjc`d[_(E[ec[Wcf_Y
/)/), Gc`eW[_(Kjc`d[_(E[ec[Wcf_Y [_ FB(PW]]W_
Ajq k§ejgafc Upq_afc cglcp tcp£lbcprcl fMR,Airgtgr£r ucpbcl nmqrrp_lqj_rgml_jc Ppmrcgl,
Mmbgdgi_rgmlcl+ ucjafc bspaf R_bgi_jcgldjsqq clrqrcfcl+ bgqisrgcpr- D_xs x£fjcl x-B- bgc S,
Ngrpmqwjgcpsle+ C_p`mlwjgcpsle slb bgc Ppmrcgl,Twpmqgl,Ngrpgcpsle+ bgc _saf gl bgcqcp Ap`cgr
bspaf Sgl,0 _l BSA fcptmpecpsdcl ucpbcl imllrc 'A`qaflgrr 3-1-1(- Sgl,0 qcrxr bgc R_bgi_jc NO
slb O1, dpcg+ ucjafc l_af Bgjbsle tml ONOO, gl bcp L_ec qglb+ bgc gl bcl Ppmrcglcl clrf_jrc,
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, 44 ,

lcl Twpmqgl,Rcqrc xs lgrpgcpcl- D_ b_q fMR,Ppmrcgl c`clqm Twpmqgl,Rcqrc clrf£jr+ `cqr_lb bgc
¡`cpjcesle+ b_qq l_af Ilis`_rgml bcp fMR,rp_lqdgxgcprcl OK,Zcjjcl kgr NO,R_bgi_j,Dmlmpcl
cglc Ngrpgcpsle _sdrpcrcl i§llrc-
Uk bgcq xs ¤`cpnp¤dcl+ uspbcl kgr EGFP,fMR rp_lqdgxgcprc OK,Zcjjcl kgr 0/// ’M Sgl,0 `xu-
SNAP d¤p clrucbcp 0 mbcp 13 Srslbcl glis`gcpr- N_af bgcqcp Bcf_lbjsle imllrc qmumfj l_af
cglcp _jq _saf l_af 13 Srslbcl gk Wcqrcpl Bjmr icglcpjcg lgrpgcprcq Ppmrcgl l_afecugcqcl
ucpbcl 'A``- 18(- Zs cpu_prcl ecucqcl u£pc xskglbcqr cglc bcp L£lec l_af tcpugqafrc B_l,
bc uclgeqrclq l_af Ilis`_rgml kgr Sgl,0+ b_ gk Mmbcjj bcp BSA,Ngrpgcpsle cglc Ngrpgcpsleqd£,
fgeicgr npglxgngcjj l_afecugcqcl ucpbcl imllrc-

9TT) -47 N_afucgq tml Ngrpm,Twpmqgl l_af 13,qr¤lbgecp Ilis`_rgml kgr Sgl,0 mbcp SNAP gl OK,
Zcjjcl+ ucjafc clrucbcp lgafr mbcp kgr EGFP,fMR rp_lqdgxgcpr uspbcl 'pcnp£qclr_rgtcp Bjmr(-
Il bgcqck pcnp£qclr_rgtcl Wcqrcpl Bjmr imllrc icglcpjcg lgrpgcprcq Twpmqgl l_afecugcqcl ucp,
bcl-

/)/)- Gc`eW[_(Kjc`d[_(E[ec[Wcf_Y [_ @=B-6.(PW]]W_
Dgc Ilis`_rgml tml Zcjjcl kgr bcl R_bgi_j,Dmlmpcl Sgl,0 `xu- SNAP uspbc _lqr_rr kgr OK,
Zcjjcl ugc slrcp 2-3-0 _sdecd¤fpr kgr HEK1:2,Zcjjcl ugcbcpfmjr- Eq qmjjrc ecrcqrcr ucpbcl+ m`
cglc Ngrpgcpsle glrp_xcjjsj£pcp Ppmrcglc bspaf R_bgi_j,Dmlmpcl `cg cglcp Zcjj,Lglgc cglcp _lbc,
pcl Sncxgcq k§ejgaf gqr- Hgcpd¤p uspbcl bgc HEK1:2,Zcjjcl ugcbcpsk kgr bck EGFP,fMR
rp_lqdgxgcpr- Eq cpdmjerc ucgrcpfgl bgc _lqafjgc¢clbc Ilis`_rgml kgr 0/// ’M Sgl,0 mbcp 0///
’M SNAP d¤p 13 Srslbcl- D_p_sd dmjerc bgc Wcqrcpl Bjmr,Al_jwqc kgr bck _lrg,Ngrpm,Twpmqgl,

, 02/ iD_ ,
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Epec`lgqqc

, 45 ,

Alrgi§pncp 'A``- 1: '_((- Eq u_pcl _saf `cg bcl HEK1:2,Zcjjcl icglcpjcg B_lbcl xs cpicllcl+
bgc _sd cglc Ngrpgcpsle f£rrcl qafjgc¢cl j_qqcl-
Uk qgafcpxsecfcl+ b_qq bgc HEK1:2,Zcjjcl kgr EGFP,fMR rp_lqdgxgcpr u_pcl+ uspbcl bgc
Lwq_rc _sq bcl qcj`cl Zcjjcl gl cglck ucgrcpcl Wcqrcpl Bjmr,Vcpqsaf ececl EGFP ecrcqrcr- Il
A``- 1: '`( cpicllr k_l bcsrjgaf+ b_qq gl _jjcl Ppm`cl bcp EGFP,fMR cvnpgkgcpr uspbc+ bcp+
d_jjq cp lgrpgcpr umpbcl u£pc+ cgl Sgel_j f£rrc ec`cl k¤qqcl-

9TT) -67 $S% N_afucgq tml Ngrpm,Twpmqgl- Mgr EGFP,fMR rp_lqdgxgcprc HEK1:2,Zcjjcl uspbcl
cglc `xu- 13 Srslbcl kgr Vcfgicj+ Sgl,0 mbcp SNAP glis`gcpr- D_l_af uspbcl gl bcl Lwq_rcl
Ngrpm,Twpmqgl,Rcqrc kgrrcjq Wcqrcpl Bjmr bcrcirgcpr- Rcnp£qclr_rgtcp Bjmr tml bpcg Vcpqsafcl-
$T% N_afucgq bcp Evnpcqqgml bcq EGFP,F£flafclq gl bcl qcj`cl Zcjj,Lwq_rcl+ b_q _l bcl fMR
ecimnncjr u_p+ ucjafcp gl bgc HEK1:2,Zcjjcl rp_lqdgxgcpr uspbc-

/)/). Gc`eW[_(Kjc`d[_(E[ec[Wcf_Y [_ PW]](CjdSeW_ ^[eeW]d J[_(, Tkh) JE9G
Alqr_rr bgc glr_ircl HEK1:2,Zcjjcl kgr bcl R_bgi_j,Dmlmpcl xs glis`gcpcl+ uspbcl bcpcl Zcjj,
Lwq_rc kgr 0/// ’M Sgl,0 `xu- 0/// ’M SNAP glis`gcpr- Eq uspbcl Lwq_rc _sq HEK1:2,Zcjjcl
tcpuclbcr+ bgc _( lgafr kgr fMR rp_lqdgxgcpr uspbcl mbcp `( kgr EGFP,fMR rp_lqdgxgcpr uspbcl
mbcp a( xsl£afqr kgr EGFP,fMR rp_lqdgxgcpr slb _lqafjgc¢clb kgr 0 lM Ajbmqrcpml qrgksjgcpr
uspbcl- Ulrcp Vcpuclbsle bcq Alrg,Ngrpm,Twpmqgl,Epqr_lrgi§pncpq gk Wcqrcpl Bjmr 'A``- 2/(
u_p `cg _jjcl bpcg Alq£rxcl _sqqafjgc¢jgaf `cg bcl kgr Sgl,0 glis`gcprcl Zcjj,Lwq_rcl cgl ¤`cp
bgc ecq_krc L£lec tcpugqafrcq Sgel_j xs cpicllcl- Dgcqc tcpugqafrc B_lbc l_af Ilis`_rgml
kgr Sgl,0 ucgqr b_p_sd fgl+ b_qq lgafr lsp cglgec uclgec Ppmrcglc lgrpgcpr ucpbcl i§llcl+ qml,
bcpl cglc Vgcjx_fj+ b_ qgc Twpmqgl,Rcqrc clrf_jrcl- Dspaf bgc Lwqgcpsle qafcglcl ctclrscjj tmp,
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, 47 ,

f_lbclc Ppmrcirgmlqkcaf_lgqkcl bcp Zcjjc _sdecfm`cl xs qcgl+ bgc `cg glr_ircl Zcjjcl lmaf
_irgt u_pcl- D_kgr i_ll ecxcger ucpbcl+ b_qq bgc Ppmrcglc xskglbcqr gl bcl Zcjj,Lwq_rcl npgl,
xgngcjj bspaf Sgl,0 lgrpgcpr ucpbcl i§llcl- SNAP+ b_q NO dpcgqcrxr+ f_rrc icglc Ngrpgcpsle bcp
Ppmrcglc xsp Fmjec-

9TT) .+7 Ppmrcgl,Ngrpgcpsle gl HEK1:2,Zcjj,Lwq_rcl- HEK1:2,Zcjjcl uspbcl xscpqr jwqgcpr+ `ctmp
qgc d¤p 5 Srslbcl kgr 0/// ’M Sgl,0 mbcp 0/// ’M SNAP glis`gcpr uspbcl; Eq jgc¢ qgaf kgrrcjq
Wcqrcpl Bjmr sl_`f£lege tml bcp Tp_lqdcirgml kgr EGFP,fMR slb.mbcp Ajbmqrcpml,Srgks,
j_rgml cglc bspaf Sgl,0 fcptmpecpsdclc slqncxgdgqafc B_lbc lgrpgcprcp Ppmrcglc l_afucgqcl-
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, 48 ,

0) <[d¥fdd[`_

K_pbgmt_qisj£pc Epip_lislecl qrcjjcl ucjrucgr bgc d¤fpclbc Tmbcqspq_afc b_p- 1/01 qr_p`cl
j_sr WHO ucjrucgr ecqaf£rxr 07+4 Mgjjgmlcl Mclqafcl _l i_pbgmt_qisj£pcl Epip_lislecl+
u_q 20 # bcp ejm`_jcl Srcp`cd£jjc clrqnpgafr- D_`cg clrd_jjcl _jjcgl 7+3 Mgjjgmlcl Tmbcqd£jjc
_sd bgc impml_pc Hcpxip_lifcgr '088(- Z_fjpcgafc ijglgqafc Srsbgcl+ b_pslrcp glq`cqmlbcpc bgc
RALES,+ EPHESUS, slb 3E,Srsbgc+ imllrcl bgc Bcrcgjgesle tml Ajbmqrcpml slb bck _irgtgcprcl
Mglcp_jmimprgimgbpcxcnrmp _l bcp Elrqrcfsle i_pbgmt_qisj£pcp qmugc pcl_jcp Epip_lislecl
l_afucgqcl '5<7<03/(- A`qcgrq qcglcp ij_qqgqafcl Wgpislecl _sd bcl Ejcirpmjwr, slb Vmjskcl,
f_sqf_jr qafcglr bcp _irgtgcprc MR hcbmaf lgafr _jjcgl gl bcp L_ec xs qcgl+ Vcp£lbcpslecl ugc
x-B- clbmrfcjg_jc Dwqdslirgml+ Fg`pmqgcpsle slb jmi_jc Ildj_kk_rgmlqpc_irgmlcl xs glbsxgcpcl
'4<028(- Bci_llr gqr+ b_qq cgl ecugqqcq Ukec`sleqkgjgcs lmruclbge xs qcgl qafcglr+ ucjafcq
xsp n_rfmnfwqgmjmegqafcl MR,Airgtgcpsle d¤fpr- Hgcpd¤p uspbc bcp Bcepgdd ¶Kmglxgbclx,Mmbcjj‡
ecnp£er '4(- Eq eg`r Hglucgqc b_p_sd+ b_qq ‘lbcpslecl bcq Rcbmv,Sr_rsq `xu- cglc tcp£lbcprc
R_bgi_j,Bgjbsle+ gl Fmpk tml pc_irgtcl Srgaiqrmdd, slb S_scpqrmdd,Sncxgcq 'RNS `xu- ROS(+ b_,
p_l `crcgjger qglb '24<01:(-
Dgc Gp¤lbc+ bgc bgcqc n_rfmjmegqafc MR,Airgtgcpsle kgr tcpspq_afcl+ qglb Gceclqr_lb tgcjcp
_irscjjcp Srsbgcl- Il bcp tmpjgceclbcl Ap`cgr qmjjcl k§ejgafc Upq_afcl slb Mcaf_lgqkcl cg,
lcp n_rfmjmegqafcl MR,Airgtgcpsle bspaf lgrpmq_rgtcl Srpcqq l£fcp `cjcsafrcr ucpbcl-

0), <Wc _[ec`dSe[gW JecWdd [^ WiaWc[^W_eW]]W_ D`VW]]
Ngrpmq_rgtcp Srpcqq gl OK, mbcp HEK1:2,Zcjjcl uspbc gl bcl Evncpgkclrcl kgrrcjq SNAP slb
Sgl,0 fcptmpecpsdcl- W£fpclb SNAP cgl pcglcp NO,Dmlmp gqr+ qcrxr Sgl,0 qmumfj NO _jq _saf
O1, dpcg+ ucjafc ugcbcpsk ONOO, `gjbcl-
Dgc Alucqclfcgr bgcqcp R_bgi_j,Dmlmpcl f_rrc icglcl pcjct_lrcl Egldjsqq _sd bgc Ppmrcglkcl,
ec bcp Zcjjcl- Dckl_af i_k cq bspaf bcpcl Zse_`c lgafr xs cglck A`qrcp`cl bcp Zcjjcl
'3-1-2(+ u_q cglcl xwrmrmvgqafcl Eddcir gl bcl ecu£fjrcl Sgl,0, slb SNAP,Kmlxclrp_rgmlcl
_sqqafjgc¢r- E`clqm jgc¢ qgaf icgl Egldjsqq _sd bgc fMR,Mclec l_afucgqcl- D_q `cbcsrcr+ bgc
bspafxsd¤fpclbcl Vcpqsafc uspbcl lgafr bspaf os_lrgr_rgtc Safu_lislecl bcq fMR `ccgl,
djsqqr '3-1-3(-

0)- <Wc L^YS_Y ^[e f_eWcdUZ[WV][UZW_ PW]](C[_[W_7 FB Tkh) @=B-6.
Upqnp¤lejgaf qmjjrcl bgc gl bgcqcp Ap`cgr tmpecqrcjjrcl Vcpqsafc kgr HEK1:2,Zcjjcl _jq Vcprpc,
rcp cglcp fsk_lcl Zcjj,Lglgc bspafecd¤fpr ucpbcl- Il bcl _ld£lejgafcl GRE,SEAP,Rcnmprcp,
ecl,Vcpqsafcl qrcjjrc qgaf hcbmaf `_jb fcp_sq+ b_qq b_q Ap`cgrcl kgr bcl HEK1:2,Zcjjcl
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qafugcpge u_p- Sgc f_drcrcl lsp slecl¤eclb _l bcp Ksjrspdj£afc _l+ qm b_qq qgc u£fpclb bcp
lmruclbgecl W_qafqafpgrrc gl lcllclqucprck Ukd_le dmprecqn¤jr umpbcl qglb- Asq bgcqck
Gpslb uspbc d¤p bgc Rcnmprcpecl,Aqq_wq _sd bgc OK,Zcjj,Lglgc+ bf- Ngcpclxcjjcl _sq bck npm,
vgk_jcl Ts`sjsq bcq Onmqqskq+ _sqecugafcl- Albcpc Vcpqsafqpcgfcl+ ugc Wcqrcpl Bjmr slb
ELISA+ uspbcl+ ucll k§ejgaf+ qmumfj kgr OK,Zcjjcl _jq _saf kgr HEK1:2,Zcjjcl bspafecd¤fpr-
D_`cg xcgerc qgaf+ b_qq EGFP _jq Tp_lqdcirgmlqimlrpmjjc bgc `cqqcpc W_fj `cg HEK1:2,Zcjjcl
b_pqrcjjrc+ u£fpclb d¤p OK,Zcjjcl L_aZ `cqqcp eccgelcr u_p-
Mgrrcjq Wcqrcpl Bjmr imllrc _k Bcgqngcj bcq EGFP,fMR _saf d¤p bgc OK,Zcjjcl ecxcger ucpbcl+
b_qq Pj_qkgbc cpdmjepcgaf gl bgc Zcjjcl cglecqafjcsqr ucpbcl imllrcl slb cglc Evnpcqqgml bcp
_prdpckbcl Ppmrcglc cpdmjerc- Jcbmaf u_p bgc Ppmrcgl`_lbc gl H§fc bcq EGFP,fMR,Ppmrcglq
qafu£afcp _sqec`gjbcr _jq cq `cg bcl HEK1:2,Zcjjcl bcp F_jj u_p+ u_q b_p_sd qafjgc¢cl j£qqr+
b_qq gl bcl OK,Zcjjcl uclgecp EGFP,fMR cvnpgkgcpr uspbc-
Il bcl GRE,SEAP,Rcnmprcpecl,Aqq_wq xcgerc l_af Tp_lqdcirgml bcp OK,Zcjjcl kgr bck EGFP,
fMR bgc _jjcglgec Ilis`_rgml kgr Ajbmqrcpml _jq Pmqgrgtimlrpmjjc bgc Fslirgml_jgr£r bcq Vcp,
qsafqqwqrckq _l; Ajbmqrcpml qrcgecprc bgc Tp_lq_irgtgcpsleq_irgtgr£r bcq fMR- Smkgr jgc¢cl
qgaf kgr EGFP,fMR rp_lqdgxgcprc OK,Zcjjcl kgrrcjq Ajbmqrcpml cddcirgt qrgksjgcpcl- Ik Vcpejcgaf
xs bcl HEK1:2,Zcjjcl u_pcl bgc OK,Zcjjcl _jjcpbgleq ecpglecp qrgksjgcp`_p- W_fpqafcgljgaf
`cd_lb qgaf gl bcl OK,Zcjjcl os_lrgr_rgt uclgecp fMR+ u_q bspaf bgc qafu£afcpc Ppmrcgl`_l,
bc gk Wcqrcpl Bjmr cpicll`_p u_p- Eglc Tp_lqdcirgmlqimlrpmjjc gl bcl Rcnmprcpecl,Aqq_wq '`cg
bcl OK,Zcjjcl b_q L_aZ,Pj_qkgb( eg`r c`cl lsp _l+ ugc esr bgcqcq Kmlrpmjj,Pj_qkgb+ lgafr hc,
bmaf ugc esr b_q EGFP,fMR,Pj_qkgb gl bgc Zcjjc ecqafjcsqr ucpbcl imllrc-

0). =[_X]fdd g`_ EF SfX V[W ecS_d¥c[ae[`_W]]W ZDI(9¥e[g[eqe
NO+ ucjafcq _sq Elbmrfcjxcjjcl _jq Alrumpr _sd afckgqafc mbcp nfwqgi_jgqafc Srgksjg dpcgec,
qcrxr ugpb+ d¤fpr xs V_qmbgj_r_rgml+ tcpkglbcprck Gcd£¢ugbcpqr_lb kgr cpf§frck pcegml_jck
Bjsrdjsqq+ cglck pcbsxgcprcl qwqrckgqafcl Bjsrbpsai slb Tfpmk`mqcqafsrx bspaf tcpkglbcprc
Ncgesle xsp Pj£rrafcl_eepce_rgml- Zsbck glfg`gcpr cq bgc Ppmjgdcp_rgml bcp ej_rrcl Gcd£¢ksq,
isj_rsp slb pcbsxgcpr bgc Lcsimxwrcl,Abf£qgml slb ‒Mgep_rgml+ umbspaf gldj_kk_rmpgqafc
Ppmxcqqc glfg`gcpr ucpbcl '058(- NO ugpir bckl_af _jq t_qmnpmrcirgtc Ss`qr_lx '5/(-
Bgqj_le gqr bgc Wgpisle+ bgc Srgaiqrmddkmlmvgb slb bcqqcl A`i§kkjglec _sd bcl MR f_r+ ucg,
rcqrecfclb slcpdmpqafr- Lcbgejgaf Rsfq cr _j- ugcqcl cglc bspaf lgrpmq_rgtcl Srpcqq fcptmpecps,
dclc Bccgldjsqqsle bcp eclmkgqafcl Kmprgimqrcpmgbpcxcnrmpdslirgml l_af '4:(-
Il bcp tmpjgceclbcl Ap`cgr `cugpirc bcp NO,Dmlmp SNAP gl lgcbpgecp Kmlxclrp_rgml '1// ’M(
icglc ‘lbcpsle bcp fMR,Airgtgr£r- Dcp fMR qafgcl bckl_af slrcp cglck ecpglecpcl NO,
Egldjsqq ucbcp glfg`gcpr lmaf qrgksjgcpr xs ucpbcl- D_ececl u_p gl Alucqclfcgr fmfcp NO,
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Kmlxclrp_rgmlcl 'clrqnpcafclb 0/// ’M SNAP( cglc tcppglecprc fMR,Airgtgr£r xs `cm`_af,
rcl- Hgcp`cg i§llrc cq qgaf sk cglcl slqncxgdgqafcl Egldjsqq bcp fmfcl NO,Kmlxclrp_rgml _sd
bgc Gpslb_irgtgr£r bcq Rcnmprcpecl,Aqq_wq ecf_lbcjr f_`cl slb u_p k§ejgafcpucgqc e_p icgl
Eddcir _sd bcl Lge_lbcl,dpcgcl fMR- Eglc `cqmlbcpq qr_pic Ilfg`grgml bspaf NO imllrc hcbmaf
`cg bck tml Ajbmqrcpml _irgtgcprcl fMR `cm`_afrcr ucpbcl- Dgcq j£qqr qgaf lgafr lsp bspaf
cglc slqncxgdgqafc Eglugpisle _sd bgc Rcnmprcpecl,Gpslb_irgtgr£r cpij£pcl- Dgc Ilfg`grgml u_p
skqm _sqecnp£ercp+ hc f§fcp bgc SNAP,Kmlxclrp_rgml ecu£fjr uspbc- Dgc Hckksle bcq
Ajbmqrcpml,qrgksjgcprcl fMR bspaf NO uspbc _saf tml Rsfq cr _j- `cm`_afrcr+ bgc £fljgafc
Vcpqsafqpcgfcl kgr bck NO,Dmlmp SNAP qmugc bck ONOO, , Dmlmp Sgl,0 _l HEK1:2,Zcjjcl
bspafd¤fprcl '4:(- Dcli`_p u£pc+ b_qq NO gk R_fkcl qcglcp t_qmnpmrcirgtcl Egeclqaf_drcl
cglc ¶`cpsfgeclbc‡ Wgpisle _sd bcl _irgtgcprcl fMR _sq¤`r+ qm b_qq bgc n_rfmjmegqafc Airg,
tgcpsle tcpfglbcpr ugpb- Dgc bspaf NO ecfckkrc Ajbmqrcpml,glbsxgcprc MR,Airgtgr£r i§llrc
cgl Alq_rx xsp Epij£psle qcgl+ u_psk ecp_bc slrcp ip_lif_drcl Vmp`cbgleslecl kgr clbm,
rfcjg_jcp Dwqdslirgml 'x-B- i_pbgmt_qisj£pc Rgqgimd_irmpcl ugc _prcpgcjjc Hwncprmlgc+ Dg_`crcq
kcjjgrsq+ Hwncpafmjcqrcpgl£kgc+ Zge_pcrrclp_safcl( `xu- `cg ecqaf£bgercl Gcd£¢cl 'x-B- `cg
Hcpxglqsddgxgclx+ Aprcpgmqijcpmqc+ nmqrgld_pxgcjj( cglc tcpkcfprc slb n_rfmjmegqafc MR,Airgtgc,
psle `cm`_afrcr ugpb '2<040(- Dcll bgcqc Vmp_sqqcrxslecl `cbglecl cglc tcpkglbcprc NO,
Vcpd¤e`_picgr+ umkgr bgc ecd£¢qaf¤rxclbc NO,Wgpisle tcpjmpcl ecfr; Eq imkkr xs cglck
Ulejcgafecugafr xugqafcl NO, slb ROS,Bgjbsle gl bcp Gcd£¢u_lb xseslqrcl bcq mvgb_rgtcl
Srpcqqcq bspaf cglc cNOS,Elrimnnjsle slb cglcp ecqrcgecprcl NAD'P(H,Ovgb_qc,Airgtgr£r
'038<08:(- Zcgrejcgaf ugpb cgl Cgpasjsq tgrgmqsq ecqaf_ddcl; Ajbmqrcpml d¤fpr xs cglcp Vcpqrcg,
dsle bcp t_qisj£pcl Elbmrfcjxcjjqafgafr+ ucqf_j` bspaf Safcpqrpcqq uclgecp NO dpcgecqcrxr
ucpbcl i_ll slb qm xs clbmrfcjg_jcp Dwqdslirgml `cgrp£er '058(- Zsq£rxjgaf ugpb Ajbmqrcpml,
glbsxgcpr tcpkcfpr NAD'P(H,Ovgb_qc,_`f£lege ROS npmbsxgcpr+ ucjafcq tmpf_lbclcq NO uce,
d£ler '058(-
Dgc RALES,Srsbgc f_r ecxcger+ b_qq bgc Ilfg`gcpsle bcq MR kgr Sngpmlmj_irml xs cglcp 2/#gecl
Rcbsirgml bcp Mmpr_jgr£r `cg P_rgclrcl kgr Hcpxglqsddgxgclx l_af Mwmi_pbgld_pir d¤fpr '7(- Eglc
Rmjjc qafcglr fgcp`cg bgc NO,Vcpd¤e`_picgr xs qngcjcl+ bcll bgc G_`c tml Enjcpclml 'c`cld_jjq
cgl MR,Alr_emlgqr kgr hcbmaf qcjcirgtcpcp Wgpisle( tcp`cqqcprc gk Tgcpkmbcjj kgr K_lglafcl
l_af kwmi_pbg_jcp Iqaf£kgc bgc NO,Bgmtcpd¤e`_picgr slb cq tcp`cqqcprc bgc clbmrfcjg_jc Dwq,
dslirgml bspaf tcpkglbcprcl mvgb_rgtcl Srpcqq '038<07/(-
Dgcq slrcpqr¤rxr bgc All_fkc+ b_qq qgaf bgc Alucqclfcgr tml NO npmrcirgt _sd cglc n_rfmjmeg,
qafc MR,Airgtgcpsle _squgpir+ ugc cq gl bcp tmpjgceclbcl Ap`cgr `cm`_afrcr uspbc 'A``- 20(-
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9TT) .,7 Safck_rgqafc ¡`cpqgafr bcp Egldj¤qqc tml Srgaiqrmddkmlmvgb slb Pcpmvwlgrpgr _sd bgc
eclmkgqafc 'rp_lqipgnrgmlcjjc( fMR,Airgtgr£r gk GRE,SEAP,Rcnmprcpecl,Aqq_w gl OK,Zcjjcl kgr
`xu- mflc Ajbmqrcpml,Srgksj_rgml slb k§ejgafc Kmlqcosclxcl-
''f(MR; 'fsk_lcp( Mglcp_jmimprgimgbpcxcnrmp+ NO; Srgaiqrmddkmlmvgb+ ONOO,; Pcpmvwlgrpgr+ RNS; pc_irg,
tc Srgaiqrmddqncxgcq(

0)/ =[_X]fdd g`_ GWc`ij_[ec[e SfX V[W ecS_d¥c[ae[`_W]]W ZDI(9¥e[g[eqe
Bcg bcp Kj£psle bcp Fp_ec+ ugc bcp MR gl cglck ecugqqcl Ukec`sleqkgjgcs rpmrx mdrk_jq lmp,
k_jcp mbcp qme_p cplgcbpgercp Ajbmqrcpml,Pj_qk_,Kmlxclrp_rgml _irgtgcpr ugpb+ qr§¢r k_l sl,
ucgecpjgaf qrcrq _sd bgc Alucqclfcgr tml ROS slb RNS- D_`cg qafcglr bgc Bgjbsle mvgb_rgtcp
Sncxgcq 'x-B- bspaf bgc NADPH,Ovgb_qc( lgafr lsp bgc Fmjec cglcp sl_lec`p_afrcl MR,Airgtgc,
psle xs qcgl '03<07/(- Eq f£sdcl qgaf Srsbgcl+ bgc l_fcjcecl+ b_qq cglc cpf§frc Mclec _l ROS
gl bcp L_ec xs qcgl qafcglr+ bcl MR Lge_lbcl,sl_`f£lege xs _irgtgcpcl '3(- Pcpmvwlgrpgr qrcfr
qrcjjtcprpcrclb d¤p qmumfj mvgb_rgtcl _jq _saf lgrpmq_rgtcl Srpcqq+ ugc cp gl bcp Gcd£¢u_lb
bspaf clbmrfcjg_jc Dwqdslirgml slb Ildj_kk_rgmlqnpmxcqqc clrqrcfr '038(- Il bcl u£fpclb
bgcqcp Ap`cgr bspafecd¤fprcl Evncpgkclrcl kgr OK,Zcjj,Ksjrspcl `cugpirc bcp Pcpmvwlgrpgr,
Dmlmp Sgl,0 cglc Srgksj_rgml bcp Airgtgr£r bcq dpcgcl+ _jqm Ajbmqrcpml,slec`slbclcl fMR+
ucjafc l_af 13 Srslbcl slb `cg cglcp fmfcl ONOO, ,Kmlxclrp_rgml 'clrqnpcafclb 0/// ’M
Sgl,0( _k qr£piqrcl _sqecnp£er u_p 'A``- 20(- Dgcq u_p _sd cglc fMR,Bccgldjsqqsle xsp¤aixs,
d¤fpcl+ b_ Sgl,0 bgc Gpslb_irgtgr£r bcq GRE,SEAP,Rcnmprcpecl,Aqq_wq gl A`ucqclfcgr bcq
fMR lgafr `ccglrp£afrgerc-
Rsfq cr _j- `cm`_afrcrcl cglc Airgtgr£rqxsl_fkc bcq Lge_lbcl,slec`slbclcl MR qmugc cglc
Tp_lqjmi_rgml bcq Lge_lbcl,slec`slbclcl MR gl bcl Zcjjicpl tml HEK1:2,Zcjjcl bspaf bcl
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9TT) .,7 Safck_rgqafc ¡`cpqgafr bcp Egldj¤qqc tml Srgaiqrmddkmlmvgb slb Pcpmvwlgrpgr _sd bgc
eclmkgqafc 'rp_lqipgnrgmlcjjc( fMR,Airgtgr£r gk GRE,SEAP,Rcnmprcpecl,Aqq_w gl OK,Zcjjcl kgr
`xu- mflc Ajbmqrcpml,Srgksj_rgml slb k§ejgafc Kmlqcosclxcl-
''f(MR; 'fsk_lcp( Mglcp_jmimprgimgbpcxcnrmp+ NO; Srgaiqrmddkmlmvgb+ ONOO,; Pcpmvwlgrpgr+ RNS; pc_irg,
tc Srgaiqrmddqncxgcq(

0)/ =[_X]fdd g`_ GWc`ij_[ec[e SfX V[W ecS_d¥c[ae[`_W]]W ZDI(9¥e[g[eqe
Bcg bcp Kj£psle bcp Fp_ec+ ugc bcp MR gl cglck ecugqqcl Ukec`sleqkgjgcs rpmrx mdrk_jq lmp,
k_jcp mbcp qme_p cplgcbpgercp Ajbmqrcpml,Pj_qk_,Kmlxclrp_rgml _irgtgcpr ugpb+ qr§¢r k_l sl,
ucgecpjgaf qrcrq _sd bgc Alucqclfcgr tml ROS slb RNS- D_`cg qafcglr bgc Bgjbsle mvgb_rgtcp
Sncxgcq 'x-B- bspaf bgc NADPH,Ovgb_qc( lgafr lsp bgc Fmjec cglcp sl_lec`p_afrcl MR,Airgtgc,
psle xs qcgl '03<07/(- Eq f£sdcl qgaf Srsbgcl+ bgc l_fcjcecl+ b_qq cglc cpf§frc Mclec _l ROS
gl bcp L_ec xs qcgl qafcglr+ bcl MR Lge_lbcl,sl_`f£lege xs _irgtgcpcl '3(- Pcpmvwlgrpgr qrcfr
qrcjjtcprpcrclb d¤p qmumfj mvgb_rgtcl _jq _saf lgrpmq_rgtcl Srpcqq+ ugc cp gl bcp Gcd£¢u_lb
bspaf clbmrfcjg_jc Dwqdslirgml slb Ildj_kk_rgmlqnpmxcqqc clrqrcfr '038(- Il bcl u£fpclb
bgcqcp Ap`cgr bspafecd¤fprcl Evncpgkclrcl kgr OK,Zcjj,Ksjrspcl `cugpirc bcp Pcpmvwlgrpgr,
Dmlmp Sgl,0 cglc Srgksj_rgml bcp Airgtgr£r bcq dpcgcl+ _jqm Ajbmqrcpml,slec`slbclcl fMR+
ucjafc l_af 13 Srslbcl slb `cg cglcp fmfcl ONOO, ,Kmlxclrp_rgml 'clrqnpcafclb 0/// ’M
Sgl,0( _k qr£piqrcl _sqecnp£er u_p 'A``- 20(- Dgcq u_p _sd cglc fMR,Bccgldjsqqsle xsp¤aixs,
d¤fpcl+ b_ Sgl,0 bgc Gpslb_irgtgr£r bcq GRE,SEAP,Rcnmprcpecl,Aqq_wq gl A`ucqclfcgr bcq
fMR lgafr `ccglrp£afrgerc-
Rsfq cr _j- `cm`_afrcrcl cglc Airgtgr£rqxsl_fkc bcq Lge_lbcl,slec`slbclcl MR qmugc cglc
Tp_lqjmi_rgml bcq Lge_lbcl,slec`slbclcl MR gl bcl Zcjjicpl tml HEK1:2,Zcjjcl bspaf bcl
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9TT) .,7 Safck_rgqafc ¡`cpqgafr bcp Egldj¤qqc tml Srgaiqrmddkmlmvgb slb Pcpmvwlgrpgr _sd bgc
eclmkgqafc 'rp_lqipgnrgmlcjjc( fMR,Airgtgr£r gk GRE,SEAP,Rcnmprcpecl,Aqq_w gl OK,Zcjjcl kgr
`xu- mflc Ajbmqrcpml,Srgksj_rgml slb k§ejgafc Kmlqcosclxcl-
''f(MR; 'fsk_lcp( Mglcp_jmimprgimgbpcxcnrmp+ NO; Srgaiqrmddkmlmvgb+ ONOO,; Pcpmvwlgrpgr+ RNS; pc_irg,
tc Srgaiqrmddqncxgcq(

0)/ =[_X]fdd g`_ GWc`ij_[ec[e SfX V[W ecS_d¥c[ae[`_W]]W ZDI(9¥e[g[eqe
Bcg bcp Kj£psle bcp Fp_ec+ ugc bcp MR gl cglck ecugqqcl Ukec`sleqkgjgcs rpmrx mdrk_jq lmp,
k_jcp mbcp qme_p cplgcbpgercp Ajbmqrcpml,Pj_qk_,Kmlxclrp_rgml _irgtgcpr ugpb+ qr§¢r k_l sl,
ucgecpjgaf qrcrq _sd bgc Alucqclfcgr tml ROS slb RNS- D_`cg qafcglr bgc Bgjbsle mvgb_rgtcp
Sncxgcq 'x-B- bspaf bgc NADPH,Ovgb_qc( lgafr lsp bgc Fmjec cglcp sl_lec`p_afrcl MR,Airgtgc,
psle xs qcgl '03<07/(- Eq f£sdcl qgaf Srsbgcl+ bgc l_fcjcecl+ b_qq cglc cpf§frc Mclec _l ROS
gl bcp L_ec xs qcgl qafcglr+ bcl MR Lge_lbcl,sl_`f£lege xs _irgtgcpcl '3(- Pcpmvwlgrpgr qrcfr
qrcjjtcprpcrclb d¤p qmumfj mvgb_rgtcl _jq _saf lgrpmq_rgtcl Srpcqq+ ugc cp gl bcp Gcd£¢u_lb
bspaf clbmrfcjg_jc Dwqdslirgml slb Ildj_kk_rgmlqnpmxcqqc clrqrcfr '038(- Il bcl u£fpclb
bgcqcp Ap`cgr bspafecd¤fprcl Evncpgkclrcl kgr OK,Zcjj,Ksjrspcl `cugpirc bcp Pcpmvwlgrpgr,
Dmlmp Sgl,0 cglc Srgksj_rgml bcp Airgtgr£r bcq dpcgcl+ _jqm Ajbmqrcpml,slec`slbclcl fMR+
ucjafc l_af 13 Srslbcl slb `cg cglcp fmfcl ONOO, ,Kmlxclrp_rgml 'clrqnpcafclb 0/// ’M
Sgl,0( _k qr£piqrcl _sqecnp£er u_p 'A``- 20(- Dgcq u_p _sd cglc fMR,Bccgldjsqqsle xsp¤aixs,
d¤fpcl+ b_ Sgl,0 bgc Gpslb_irgtgr£r bcq GRE,SEAP,Rcnmprcpecl,Aqq_wq gl A`ucqclfcgr bcq
fMR lgafr `ccglrp£afrgerc-
Rsfq cr _j- `cm`_afrcrcl cglc Airgtgr£rqxsl_fkc bcq Lge_lbcl,slec`slbclcl MR qmugc cglc
Tp_lqjmi_rgml bcq Lge_lbcl,slec`slbclcl MR gl bcl Zcjjicpl tml HEK1:2,Zcjjcl bspaf bcl
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ONOO, ,Dmlmp Sgl,0 '4:(- N_e_qc cr _j- imllrcl d¤p ck`pwml_jc R_rrcl,K_pbgmkwmxwrcl c`cl,
d_jjq xcgecl+ b_qq mvgb_rgtcp Srpcqq xs cglcp Airgtgr£rqqrcgecpsle slb xs cglcp tcpkcfprcl Tp_lq,
jmi_rgml gl bcl Zcjjicpl qmumfj bcq dpcgcl _jq _saf bcq kgr Hmpkml,ec`slbclcl MR d¤fprc-
Dgc Asrmpcl d_lbcl fcp_sq+ b_qq fgcp`cg _jq Vcpkgrrjcp R_a0 `crcgjger gqr+ cglc ijcglc GTP_qc
bcp Rfm,F_kgjgc+ bgc Bcqr_lbrcgj bcp NADPH,Ovgb_qc gqr '0:/(- Il gl tgrpm,Srsbgcl kgr M_sq,
Ampr_q imllrcl Ncudcjj cr _j- cglgec Gclc gbclrgdgxgcpcl+ bgc lsp gl Alucqclfcgr dpcgcp S_scp,
qrmddp_bgi_jc bspaf Ajbmqrcpml,Egldjsqq qrgksjgcpr uspbcl '071(- Asaf gk Tgcpkmbcjj kgr
Alegmrclqgl II,glbsxgcpr fwncprclqgtcl R_rrcl imllrc `cpcgrq ecxcger ucpbcl+ b_qq cglc MR,
Airgtgcpsle bspaf mvgb_rgtcl Srpcqq xs jgliqtclrpgisj£pcp bg_qrmjgqafcp Dwqdslirgml d¤fpr '0:0(-
Z_fjpcgafc Srsbgcl f_`cl `gqj_le `cqafpgc`cl+ b_qq bcp tcpkcfprc Ald_jj tml ROS slb RNS
cglc Fmjec cglcp tcpqr£pircl Ajbmqrcpml,Eglugpisle `xu- Fmjec cglcp MR,Airgtgcpsle b_pqrcjjr
'03<025(- Dgc gl bcp tmpjgceclbcl Ap`cgr ecumllclcl Epec`lgqqc bcsrcl hcbmaf xsq£rxjgaf xs
bcl m`cl `cqafpgc`clcl Epec`lgqqcl _lbcpcp Asrmpcl _l+ b_qq lgrpmq_rgtcp Srpcqq c`clqm cglc
7JK9;@= cglcp tcpkcfprcl MR,Airgtgcpsle qcgl i_ll- Dcli`_p gqr+ b_qq b_p_sq cglc Apr Tcs,
dcjqipcgq clrqrcfr+ bcp xs cglcp _lf_jrclbcl n_rfmeclcl MR,Airgtgcpsle d¤fpr-

Pcpmvwlgrpgr d¤fprc ugc NO gl bcl gl bgcqcp Ap`cgr bspafecd¤fprcl Vcpqsafcl xs cglcp Rcbsirg,
ml bcp Airgtgr£r bcq Ajbmqrcpml,qrgksjgcprcl fMR gl OK,Zcjjcl- Jcbmaf `cugpirc ONOO, bgcq
cpqr `cg cpf§frcl Sgl,0,Kmlxclrp_rgmlcl '0/// ’M(- Egl £fljgafcq Epec`lgq imllrc kgr
HEK1:2,Zcjjcl c`cld_jjq gk GRE,SEAP,Rcnmprcpecl,Aqq_w tml Rsfq cr _j- `cm`_afrcrcr ucpbcl
'4:(- Dgcq uspbc b_p_sd xsp¤aiecd¤fpr+ b_qq Sgl,0 `cg n_rfmjmegqaf fmfcl Ajbmqrcpml,
Kmlxclrp_rgmlcl '0/ lM( k§ejgafcpucgqc _jq n_prgcjjcp Alr_emlgqr _egcpr- Hglececl cpxgcjrcl
N_e_qc cr _j- cglc qgelgdgi_lr ecqrcgecprc Airgtgr£r bcq Hmpkml,ec`slbclcl MR bspaf
mvgb_rgtcl Srpcqq kgr ck`pwml_jcl R_rrcl,K_pbgmkwmxwrcl '0:/(+ u_q xcger+ b_qq bgc Upq_afc,
Wgpisleq,Bcxgcfsle xugqafcl ROS.RNS slb bck MR bcsrjgaf imknjcvcp xs qcgl qafcglr- Dgcqc
slcglfcgrjgafcl Epec`lgqqc j_qqcl Fpcgp_sk d¤p ucgrcpd¤fpclbc Ulrcpqsafslecl-

0)0 =[_X]fdd g`_ EF f_V GWc`ij_[ec[e SfX V[W ecS_d¥c[ae[`_W]]W Z?I(9¥e[g[eqe
O`umfj bcp fGR bcp cleqrc Vcpu_lbrc bcq fMR gqr '51(+ qglb bgc gl bgcqcp Ap`cgr `gqfcp ec,
xcgercl Epec`lgqqc lgafr _srmk_rgqaf _sd bgcqcl Srcpmgbfmpkmlpcxcnrmp ¤`cprp_e`_p- Il bcl
bspafecd¤fprcl Evncpgkclrcl kgr OK,Zcjjcl imllrc qm ugc `cgk Hmpkml,dpcgcl fMR bgc fGR,
Airgtgr£r gl Alucqclfcgr tml fmfcl NO,Kmlxclrp_rgmlcl 'clrqnpcafclb 0/// ’M SNAP( ec,
fckkr ucpbcl- NO qafcglr £fljgaf ugc `cgk fMR cglc ¶`cpsfgeclbc‡ Wgpisle _sd bcl fGR
_sqxs¤`cl- Hglececl d¤fprcl+ _lbcpq _jq `cgk Lge_lbcl,dpcgcl fMR+ fmfc ONOO, ,Kmlxclrp_,
rgmlcl 'clrqnpcafclb 0/// ’M Sgl,0( xs cglcp pcbsxgcprcl Airgtgr£r bcq Lge_lbcl,dpcgcl+ bf-
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slqrgksjgcprcl fGR- Qs_jgr_rgt tcpejcgaf`_p kgr bck Ajbmqrcpml,qrgksjgcprcl fMR pgcdcl qm,
umfj ONOO, _jq _saf NO gl cpf§frcl Kmlxclrp_rgmlcl 'hc 0/// ’M R_bgi_j,Dmlmp( cglc tcp,
kglbcprc Airgtgr£r bcq bspaf Dcv_kcrf_qml qrgksjgcprcl fGR fcptmp- Dcp lgrpmq_rgtc Srpcqq
bspaf NO slb Pcpmvwlgrpgr d¤fprc bckl_af `cg `cgbcl Lge_lbcl,qrgksjgcprcl Srcpmgbfmpkml,
pcxcnrmpcl xs cglcp glfg`gcpclbcl Wgpisle-
M§ejgafcpucgqc `cpsfr bgcqcp Eddcir _sd bgc fGR,Airgtgr£r _sd cglcp Bccgldjsqqsle bcp Tp_lqjm,
i_rgml gl bcl Zcjjicpl- Oi_kmrm cr _j- imllrcl xcgecl+ b_qq slrcp mvgb_rgtcl Srpcqq`cbglesl,
ecl bgc Tp_lqjmi_rgml bcq Lge_lbcl,ec`slbclcl GR gl bcl Zcjjicpl tcpfglbcpr uspbc+ qm b_qq
gl Rcnmprcpecl,Vcpqsafcl slrcp mvgb_rgtck Srpcqq cglc pcbsxgcprc GR,Airgtgr£r `cm`_afrcr
uspbc '0:1(-
Ajjeckcgl ugpb bcl Gjsimimprgimgbcl cglc _lrg,gldj_kk_rmpgqafc slb _lrg,_legmeclc Wgpisle
xsecqafpgc`cl '0:2(- Dcli`_p u£pc _saf+ b_qq bgc Ulrcpbp¤aisle bcp xcjjsj£pcl Gjsimimprg,
imgb,Wgpisle u£fpclb gldj_kk_rmpgqafcp Ppmxcqqc tml nfwqgmjmegqafcp Bcbcsrsle gqr mbcp
b_qq qgc slrcp ip_lif_drcl Bcbgleslecl xsp Asdpcafrcpf_jrsle cglcp Elrx¤lbsleqpc_irgml
`cgrp£er-
Eq eg`r kgrrjcpucgjc bgc Epicllrlgq+ b_qq Gjsimimprgimgbc slrcp ecugqqcl Vmp_sqqcrxslecl+ ugc
cglck Gjsimimprgimgb,Evxcqq 'x-B- `cgk Csqfgle,Swlbpmk( mbcp `cgk Asdrpcrcl i_pbgmt_qisj£,
pcp Rgqgimd_irmpcl Ildj_kk_rgmlq, slb Arfcpmqijcpmqc,d§pbcplbc Wgpisle `cqgrxcl i§llcl
'0:2(- D_d¤p qnpgafr _saf+ b_qq bgc 00,`cr_,Hwbpmvwqrcpmgb,Dcfwbpmecl_qc 0+ ucjafc bgc Pj_q,
k_,Gjsimimprgimgbc xs _irgtcl Mcr_`mjgrcl i_r_jwqgcpr+ gl ej_rrcl Gcd£¢ksqicjxcjjcl
cvnpgkgcpr slb bspaf npm,gldj_kk_rmpgqafc Zwrmiglc qrgksjgcpr ugpb '0:2(- Dgc gl bgcqcp Ap`cgr
ecxcgerc Ilfg`gcpsle bcq GR bspaf NO slb ONOO, i§llrc k§ejgafcpucgqc _jq t_qmnpmrcirgtc
Rc_irgml _sd bcl lgrpmq_rgtcl slb mvgb_rgtcl Srpcqqxsqr_lb xsp Asdfc`sle bcp _lrg_legmeclcl
Wgpisle `cgrp_ecl-

0)1 =[_X]fdd g`_ GWc`ij_[ec[e SfX V[W 9*:(<`^q_W VWd ZDI
Wgc gl A`qaflgrr 3-2 slb 3-3 `cqafpgc`cl+ u_p bgc Airgtgr£r bcq fMR,tmjjcp L£lec bspaf
lgrpmq_rgtcl Srpcqq `ccgldjsqq`_p- D_ bcp fMR _sq tcpqafgcbclcl Dmk£lcl `cqrcfr+ qrcjjrc qgaf
bgc Fp_ec+ ucjafc bgcqcp Dmk£lcl d¤p bgc _sdecxcgercl Eddcirc tcp_lrumprjgaf qcgl i§llrcl-
Asq bgcqck Gpslb uspbcl k§ejgafc Wgpimprc bcq lgrpmq_rgtcl Srpcqqcq _k fMR slrcpqsafr-
Eglcp rpsligcprcl V_pg_lrc bcq MR+ bck MR,CDEF+ dcfjr bgc N,rcpkgl_jc A.B,Dmk£lc+ ucjafc
cglc Lge_lbcl,sl_`f£legec Rcegml kgr glrpglqgqafcp glfg`grmpgqafcp Fslirgml `cqgrxr+ qm b_qq
bgcqc fMR,V_pg_lrc lgafr kcfp bck Egldjsqq bgcqcp Rcegmlcl slrcpjgcer slb qmkgr Ajbmqrcpml
bcl fMR qr£picp qrgksjgcpcl i§llrc '34(- Zsbck gqr bgc N,rcpkgl_jc Dmk£lc cglc Alepgddqpc,
egml d¤p bgtcpqc Kmpcesj_rmpcl-
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W£fpclb bcp Vcpqsafc `cugpirc ONOO, cglc ecqrcgecprc Airgtgr£r bcq bspaf Ajbmqrcpml qrgks,
jgcprcl rpsligcprcl fMR,CDEF gk Rcnmprcpecl,Aqq_w+ u£fpclb bgc Airgtgr£r bcq tmjjqr£lbgecl
fMR+ bcp kgr Ajbmqrcpml qrgksjgcpr uspbc+ bspaf ONOO, ecfckkr uspbc- Dckl_af i§llrc
bgc A.B,Dmk£lc bcq 'Ajbmqrcpml,qrgksjgcprcl( fMR nmrclxgcjjcp Wgpimpr tml ONOO, qcgl-
M§ejgafcpucgqc qrgksjgcpr ONOO, bgc glfg`gcpclbc A.B,Dmk£lc gl gfpcp Airgtgr£r+ ucll bcp
fMR 'tmjjcp L£lec( bspaf Ajbmqrcpml qrgksjgcpr ugpb- Dgcq i§llrc `cgqngcjqucgqc bspaf
imldmpk_rgmlcjjc ‘lbcpslecl bcq Srcpmgbpcxcnrmpq l_af Lge_lbcl`glbsle ecqafcfcl mbcp
bspaf cglc tcp£lbcprc Bglbsle tml Km_irgt_rmpcl `xu- Kmpcnpcqqmpcl- Zsp tcp£lbcprcl Bgl,
bsle tml Kmpcesj_rmpcl _l bcl fMR gl Bcxse _sd bgcqcl S_aftcpf_jr gqr hcbmaf lmaf lgafrq
`ci_llr-

0)3 <[W Kjc`d[_(E[ec[Wcf_Y7 <Wc >fpSTVcfU¥ VfcUZ _[ec`dSe[gW_ JecWdd
Dgc rp_lqipgnrgmlcjjc Airgtgr£r lsijc£pcp Rcxcnrmpcl glijsqgtc bcq MR i_ll _sd tgcjd£jrgec Wcg,
qc `ccgldjsqqr ucpbcl; x-B- ¤`cp bgc cvnpgkgcprc Mclec bcq MR+ Bccgldjsqqsle bcp Tp_lqjmi_,
rgml gl bcl Zcjjicpl+ cngeclcrgqafc Mmbgdgi_rgmlcl+ Rcipsrgcpsle tml Kmpcesj_rmpcl slb Ilrcp,
_irgml kgr _lbcpcl Tp_lqipgnrgmlqd_irmpcl '0:/(- Pmqrrp_lqj_rgml_jc Mmbgdgi_rgmlcl qglb cglc
ucgrcpc M§ejgaficgr+ bgc Fslirgml tml Ppmrcglcl ugc bcq MR xs `ccgldjsqqcl- Ajq qmjafc Mmbg,
dgi_rgmlcl uspbcl d¤p bcl fMR `gqj_le s-_- bgc Pfmqnfmpwjgcpsle+ U`gosgrglwjgcpsle+
Sskmwjgcpsle slb Aacrwjgcpsle `cqafpgc`cl '11<0:/(- Bci_llr gqr bcqucgrcpcl+ b_qq slrcp
Eglugpisle tml Pcpmvwlgrpgr `xu- RNS bgc Ngrpgcpsle tml Twpmqgl,Rcqrcl xsp Bgjbsle tml 2,
Ngrpm,Twpmqgl _jq nmqrrp_lqj_rgml_jc Ppmrcglkmbgdgi_rgml d¤fpr slb bckl_af cglcl ¶Fs¢_`,
bpsai‡ bcq lgrpmq_rgtcl Srpcqqcq fglrcpj£qqr '050<052(-
Eglc Fp_ec bcp tmpjgceclbcl Ap`cgr u_p+ m` cq cglc Twpmqgl,Ngrpgcpsle bcq fMR,Ppmrcglq eg`r+
u_q xs qrpsirspcjjcl slb qmkgr _saf k§ejgafcl dslirgmlcjjcl Bccglrp£afrgeslecl d¤fpcl i§ll,
rc- Zsl£afqr uspbcl bgc R_bgi_j,Dmlmpcl Sgl,0 slb SNAP kgr Rglbcp,Aj`skgl 'BSA( glis`gcpr-
Wgc xs cpu_prcl u_p+ d¤fprc jcbgejgaf b_q Sgl,0+ ucjafcq xsp Alucqclfcgr tml ONOO, d¤fpr+ xsp
Ngrpgcpsle bcp Twpmqgl,Rcqrc gk BSA- Mgr SNAP+ clrqnpcafclb NO+ u_p icglc Twpmqgl,Ngrpgcpsle
xs cpxgcjcl- Ik l£afqrcl Safpgrr uspbcl glr_irc+ bf- lgafr jwqgcprc OK,Zcjjcl `xu- glr_irc
HEK1:2,Zcjjcl kgr bcl R_bgi_j,Dmlmpcl glis`gcpr- ¡`cpp_qafclbcpucgqc imllrc icglcpjcg lgr,
pgcprcq Ppmrcgl kgrrcjq Wcqrcpl Bjmr,Al_jwqc l_afecugcqcl ucpbcl- N_af Lwqgcpsle bcp 'qcj,
`cl( HEK1:2,Zcjjcl+ bf- l_af Zcpqr§psle bcp Zcjjkck`p_l+ u_p hcbmaf bgc Ngrpgcpsle tgcjcp
Twpmqgl,f_jrgecp Ppmrcglc _jq cglc bcp L£lec l_af tcpugqafrc B_lbc gk Wcqrcpl Bjmr l_afucgq,
`_p-
Tpmrx V_pg_rgml bcp cvncpgkclrcjjcl Bcbgleslecl ecj_le cq lgafr+ bgc Ngrpgcpsle bcq fMR mbcp
_lbcpcp Ppmrcglc gl glr_ircl HEK1:2,Zcjjcl l_afxsucgqcl; x-B- uspbcl tcpqafgcbclc Epqr,
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Alrgi§pncp,Kmlxclrp_rgmlcl slb bgtcpqc Zucgr,Alrgi§pncp tcpuclbcr+ bgc Vcpqsafc uspbcl
kcfpd_af _saf kgr slrcpqafgcbjgafcl Ilis`_rgmlqxcgrcl ugcbcpfmjr slb cq uspbcl slrcp,
qafgcbjgafc Mck`p_lrp£ecp tcpuclbcr+ sk slqncxgdgqafc Ilrcp_irgmlcl kgr bcl Alrgi§pncpl
xs tcpkcgbcl- D_qq b_q Vcpqsafqkmbcjj npglxgngcjj dslirgmlqr¤afrge u_p+ imllrc _lf_lb bcq
rwpmqgllgrpgcprcl BSA slb _lf_lb bcp rwpmqgllgrpgcprcl Zcjj,Lwq_rc ecxcger ucpbcl-
Eq `cqrcfr _`cp _saf bgc M§ejgaficgr+ b_qq bgc glr_ircl Zcjjcl gl bcp L_ec u_pcl+ bgc Twpmqgl,
Ngrpgcpsle bspaf Safsrxkcaf_lgqkcl xs tcpfglbcpl+ `qnu- bspaf glrp_xcjjsj£p tmpimkkclbc
R_bgi_j,F£lecp mbcp fmafcddcirgtc Dclgrp_qcl+ qm b_qq bgc Mclec _l clrqr_lbclck Ngrpm,
Twpmqgl slrcpf_j` bcp N_afucgqepclxc ecjcecl f_`cl i§llrc- Dcp N_afucgq cglcp Dclgrp_qc
gqr gl bcp Lgrcp_rsp `gqj_le lgafr xs dglbcl- Eq eg`r hcbmaf Hglucgqc b_p_sd+ b_qq lgrpgcprc Ppmrcg,
lc lgafr _sqqafjgc¢jgaf bspaf bcpcl A``_s 'Tsplmtcp( cjgkglgcpr ucpbcl+ qmlbcpl _saf cglck
¶Rcawajgle‡ slrcpjgcecl+ ucjafcp `qnu- bspaf qcjcirgtc Dclgrp_qcl ecqrcscpr qcgl i§llrc
'045<053(- Dspaf bgc gl bck qmc`cl tmpecqrcjjrcl Vcpqsaf bspafecd¤fprc Lwqc qafcglcl ctcl,
rscjj tmpf_lbclc Ppmrcirgmlqkcaf_lgqkcl bcp Zcjjc _sdecfm`cl umpbcl xs qcgl+ qm b_qq cglc
slqncxgdgqafc Ngrpgcpsle _jjcp Twpmqgl,Rcqrc cpdmjerc- Lcrxrjgaf `jcg`r cq slij_p+ ugcqm icgl
Ngrpm,Twpmqgl gl bcp glr_ircl Zcjjc l_afxsucgqcl u_p- Smkgr imllrc bgc Fp_ec+ m` cglc Twpmqgl,
Ngrpgcpsle bcq fMR gl bcp glr_ircl Zcjjc qr_rrdglbcr+ lgafr `c_lrumprcr ucpbcl-

0)4 GWcdaW¥e[gW_
Eq imllrc gl bcp tmpjgceclbcl Dgqqcpr_rgml ecxcger ucpbcl+ b_qq lgrpmq_rgtcp Srpcqq+ gk Sncxgcj,
jcl Pcpmvwlgrpgr+ gl bcp L_ec gqr+ bcl fMR _saf sl_`f£lege tml cglcp Lge_lbcl,Bglbsle xs _irg,
tgcpcl- Dckl_af `cqgrxr lgrpmq_rgtcp Srpcqq cglc n_rfmnfwqgmjmegqafc Rcjct_lx+ bgc xsp gl_b£,
os_rcl MR,Airgtgcpsle `cgrp_ecl i_ll- Dgc xcjjsj£pcl Mcaf_lgqkcl+ bgc bgcqcp Airgtgcpsle
xsepslbc jgcecl+ uspbcl gl bgcqcp Ap`cgr _k Bcgqngcj bcp bspaf Pcpmvwlgrpgr fcptmpecpsdclcl
2,Ngrpm,Twpmqgl,Bgjbsle _jq cgl k§ejgafcp Aqncir `crp_afrcr- Wcgrcpc tcpspq_afclbc Mcaf_,
lgqkcl bcp sl_lec`p_afrcl MR,Airgtgcpsle i§llrcl _lbcpucgrgec nmqrrp_lqj_rgml_jc MR,
Mmbgdgi_rgmlcl+ bgc Bccgldjsqqsle tml Kmpcesj_rmpcl bspaf Pcpmvwlgrpgr+ bgc Tp_lqjmi_rgml bcq
MR tmk Zwrmnj_qk_ gl bcl Zcjjicpl slb MR,DNA,Ilrcp_irgmlcl `crpcddcl+ ucjafc Gceclqr_lb
ucgrcpcp Ulrcpqsafslecl qcgl i§llrcl- Ilrcpcqq_lr u£pc cq _saf+ bgc Wgpisle lgrpmq_rgtcl
Srpcqqcq _sd bgc MR,Airgtgcpsle gl _lbcpcl Zcjj,Mmbcjjcl+ `qnu- kwmi_pb, mbcp clbmrfcj,
qr£kkgecl Zcjjcl+ xs slrcpqsafcl- Ik l£afqrcl Safpgrr u£pc b_ll _k Tgcpkmbcjj bgc gl tgtm,
Bccglrp£afrgesle bcq MR bspaf lgrpmq_rgtcl Srpcqq xs ¤`cpnp¤dcl-
D_ll k¤qqrcl _saf cvmeclc F_irmpcl Bcp¤aiqgafrgesle dglbcl+ bgc _sd bcl Ope_lgqksq cgl,
ugpicl+ ugc x-B- NO,dpcgqcrxclbc Pf_pk_xcsrgi_ `cg Hwncprmlgc- Dgcqc i§llrcl _sd bck Bmbcl
cglcp clbmrfcjg_jcl Dwqdslirgml kgr tcpkcfprcp O1, ,Bgjbsle xsp tcpqr£pircl Bgjbsle tml
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Pcpmvwlgrpgr `cgrp_ecl '04:(- Asd bcp _lbcpcl Scgrc eg`r cq bcl glrcpcqq_lrcl Alq_rx+ bcl
N_afucgq Twpmqgl,lgrpgcprcp Pj_qk_npmrcglc _jq npmelmqrgqafcl Rgqgimk_picp bcp KHK xs tcp,
uclbcl '070(-

F¤p bgc Gpslbj_ecldmpqafsle slb bgc Kjglgi ucpbcl bgc Vcpdjcafrslecl bcq Mglcp_jmimprgimgb,
pcxcnrmpq kgr lgrpmq_rgtck Srpcqq gl Zsisldr ucgrcpfgl kgr Sgafcpfcgr cglc Rmjjc qngcjcl- Zs,
q_kkclf£lec xs bgcqck Tfck_ uspbcl `gqj_le i_sk slrcpqsafr- Bcxmecl _sd bgc Kmknjcvg,
r£r slb Vgcjd£jrgeicgr k§ejgafcp Alq_rxnslirc+ Ilrcp_irgmlcl slb Ilrcpnpcr_rgmlcl egjr `gq b_fgl
umfj dmjeclbcq Zgr_r tml Ajdpcb Nm`cj;

¶Dgc Safugcpgeicgrcl u_afqcl+ hc l£fcp k_l _lq Zgcj imkkr‡ '0:3(-
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1) PfdS^^W_XSddf_Y

Dcp Mglcp_jmimprgimgbpcxcnrmp gqr cgl Srcpmgbfmpkmlpcxcnrmp+ bcqqcl ij_qqgqafc Wgpisle gl
bcp Rcesj_rgml bcq Ejcirpmjwr,W_qqcp,H_sqf_jrcq qmugc Bjsrbpsaicq jgcer- A`qcgrq b_tml ucp,
bcl bck MR n_rfmeclc Eddcirc gk i_pbgmpclmt_qisj£pcl Swqrck xsecqafpgc`cl+ bgc s-_-
Fg`pmqc, slb Ildj_kk_rgmlqtmpe£lec kgr i_pbg_jcp Hwncprpmnfgc+ Rckmbcjjglenpmxcqqc slb
Bjsrfmafbpsaiclrqrcfsle `ce¤lqrgecl- Dgc xsepslbcjgceclbcl Mcaf_lgqkcl qglb lmaf ucg,
rcqrecfclb slecij£pr- Eq ugpb hcbmaf _leclmkkcl+ b_qq `cqrgkkrc Ukec`sleqtmp_sqqcr,
xslecl cpd¤jjr qcgl k¤qqcl+ sk bcl MR d¤p bcp_pr qaf£bjgafc Fmjecl xs _irgtgcpcl- Srgaiqrmdd,
kmlmvgb gqr cgl Sgel_jkmjci¤j+ ucjafcq s- _- gk Elbmrfcj ec`gjbcr ugpb slb bmpr Egldjsqq _sd
bcl Gcd£¢rmlsq+ bgc Zcjj_bf£qgml slb _sd b_q W_afqrsk bcp ej_rrcl Gcd£¢ksqicjxcjjcl _sq,
¤`r- NO i_ll xsp Bgjbsle lgrpmq_rgtcp Sncxgcq 'RNS+ J=9;LAN= FALJG?=F KH=;A=K(+ ugc `qnu-
Pcpmvwlgrpgr `cgrp_ecl+ ucll cq xs Rc_irgmlcl kgr ROS 'J=9;LAN= GPQ?=F KH=;A=K( slrcp gldj_k,
k_rmpgqafcl Bcbgleslecl imkkr-
Ik R_fkcl bgcqcp Ap`cgr uspbc slrcpqsafr+ glugcdcpl qgaf Srgaiqrmddkmlmvgb `xu- lgrpmq_rgtcp
Srpcqq+ _k imlipcrcl Bcgqngcj kgr Pcpmvwlgrpgr+ _sd bgc rp_lqipgnrgmlcjjc fMR,Airgtgr£r slb _sd
bgc fMR,Evnpcqqgml _squgpir- Hgcpd¤p uspbcl bgtcpqc Ulrcpqsafslecl kgr 1 lgcpclqr£kkgecl
Zcjj,Ksjrspcl+ OK, slb HEK1:2,Zcjjcl+ bspafecd¤fpr-

Dgc tmpjgceclbc Ap`cgr xcger;
! OK,Zcjjcl `cqgrxcl icglcl clbmeclcl MR-
! Smumfj OK, _jq _saf HEK1:2,Zcjjcl j_qqcl qgaf kgr Pj_qkgbcl rp_lqdgxgcpcl+ bgc d¤p bcl fMR
imbgcpcl slb qgc cvnpgkgcpcl bcl fMR _jq Ppmrcgl-
! Dcp cvnpgkgcprc fMR gqr dslirgmlcjj slb bmqgq_`f£lege gk GRE,SEAP,Rcnmprcpecl,Aqq_w
_irgtgcp`_p+ ucll cp kgr bcl Aemlgqrcl Ajbmqrcpml mbcp Dcv_kcrf_qml qrgksjgcpr ugpb-
! Dgc OK,Zcjjcl j_qqcl qgaf c`cld_jjq kgr bck fGR,imbgcpclbcl Pj_qkgb rp_lqdgxgcpcl+ ump_sq
cgl dslirgmlqr¤afrgecq Ppmrcgl cvnpgkgcpr ugpb+ b_q qgaf bspaf Dcv_kcrf_qml slb Hwbpmamprg,
qml gk GRE,SEAP,Rcnmprcpecl,Aqq_w qrgksjgcpcl j£qqr-
! Mgrrcjq Gpgc¢,Rc_eclx j£qqr qgaf glbgpcir ¤`cp cglc Ngrpgr,Elrqrcfsle l_afucgqcl+ b_qq bgc
Dmlmpcl Sgl,0 slb SNAP `cgbc NO dpcgqcrxcl-
! Eq gqr `ci_llr+ b_qq Sgl,0 xsq£rxjgaf O1, ,R_bgi_jc dpcgqcrxr+ bgc kgr NO xs Pcpmvwlgrpgr pc_egc,
pcl- Pcpmvwlgrpgr `gjbcr kgr Ppmrcgl,Twpmqgl,Rcqrcl 2,Ngrpm,Twpmqgl+ ucjafcq gk Wcqrcpl Bjmr
_k Bcgqngcj bcq BSA l_afucgq`_p gqr- SNAP d¤fpr _jq pcglcp NO,Dmlmp lgafr xsp Twpmqgl,
Ngrpgcpsle-
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! Dgc Dmlmp,Rc_eclxgcl Sgl,0 slb SNAP f_`cl icglcl xwrmrmvgqafcl Egldjsqq _sd OK,Zcjjcl slb
qgc `ccgldjsqqcl ucbcp gl OK, lmaf gl HEK1:2,Zcjjcl bgc tmpf_lbclc Mclec bcq fMR-
! NO glfg`gcpr imlxclrp_rgmlq_`f£lege bgc Airgtgr£r bcq slqrgksjgcprcl slb bcq Ajbmqrcpml,
qrgksjgcprcl fMR+ k§ejgafcpucgqc _jq Asqbpsai bcp t_qmnpmrcirgtcl Fslirgml tml NO-
! Dgc Airgtgr£r bcq cle tcpu_lbrcl fGR jgc¢ qgaf c`cld_jjq gk slqrgksjgcprcl slb gk
Dcv_kcrf_qml,qrgksjgcprcl Zsqr_lb bspaf NO pcbsxgcpcl+ um`cg _saf fgcp cglc ¶`cpsfgecl,
bc‡ slb b_kgr t_qmnpmrcirgtc Fslirgml tml NO _lxslcfkcl gqr-
! Pcpmvwlgrpgr d¤fpr xcgr, slb imlxclrp_rgmlq_`f£lege xs cglcp Airgtgr£rqqrgksj_rgml bcq
Ajbmqrcpml,slec`slbclcl fMR- Dgcq slrcpqr¤rxr bgc Hwnmrfcqc+ b_qq cgl n_rfmjmegqafcq Uk,
ec`sleqkgjgcs+ fgcp _k Bcgqngcj tml Pcpmvwlgrpgr _jq Vcprpcrcp bcq lgrpmq_rgtcl slb mvgb_rgtcl
Srpcqqcq+ xsp gl_b£os_rcl MR,Airgtgcpsle `cgrp£er-
! Pcpmvwlgrpgr `cugpir imlxclrp_rgmlq_`f£lege cglc Ilfg`grgml bcp Ajbmqrcpml,qrgksjgcprcl
fMR,Airgtgr£r- Vcpejcgafclb jgcecl fgcpxs gl bcp Lgrcp_rsp slrcpqafgcbjgafc Epec`lgqqc tmp+ bgc
cglc l£fcpc Ulrcpqsafsle `cl§rgecl-
! Pcpmvwlgrpgr d¤fpr imlxclrp_rgmlq_`f£lege qmumfj `cgk slqrgksjgcprcl _jq _saf `cgk
Dcv_kcrf_qml,qrgksjgcprcl fGR xs cglcp Airgtgr£rq_`l_fkc- Etclrscjj ucpbcl qmkgr gk n_,
rfmeclcl Ukec`sleqkgjgcs bgc _lrg,gldj_kk_rmpgqafcl Egeclqaf_drcl bcq fGR _sdecfm`cl-
! Bcgk fMR qafcglr bgc A.B,Dmk£lc gk Vcpqsaf kgr cglcp rpsligcprcl Rcxcnrmp,V_pg_lrc k§e,
jgafcp Alepgddqmpr tml Pcpmvwlgrpgr xs qcgl-
! Eq qmjjrc slrcpqsafr ucpbcl+ m` bgc Twpmqgl,Ngrpgcpsle _jq nmqrrp_lqj_rgml_jc Ppmrcglkmbgdg,
i_rgml _jq Wgpikcaf_lgqksq cglcp Pcpmvwlgrpgr,Alucqclfcgr gl Fp_ec imkkr- Dcp N_afucgq
cglcp 2,Ngrpm,Twpmqgl,Bgjbsle bspaf Pcpmvwlgrpgr gk fcrcpmjmecl Vcpqsafqqwqrck kgr lgafr
jwqgcprcl OK, `xu- HEK1:2,Zcjjcl ecj_le hcbmaf lgafr-

Safjsqqdmjecplb `cqgrxr Pcpmvwlgrpgr _jq Vcprpcrcp lgrpmq_rgtcl Srpcqqcq cglc n_rfmnfwqgm,
jmegqafc Bcbcsrsle `cg bcp Lge_lbcl,sl_`f£legecl MR,Airgtgcpsle- Dcp ecl_sc Wgpikcaf_,
lgqksq `cb_pd hcbmaf lmaf ucgrcpd¤fpclbcp Ulrcpqsafslecl-
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'0( SIMPSON SA+ TAIT JF+ WETTSTEIN A+ NEHER R+ VON EUW J+ REICHSTEIN T- [Iqmj_rgml
dpmk rfc _bpcl_jq md _ lcu apwqr_jjglc fmpkmlc ugrf cqncag_jjw fgef cddcargtclcqq ml
kglcp_j kcr_`mjgqk¥- Evncpgclrg_ 0:42< :':(;222,224-

'1( Appgx_ JL+ Wcgl`cpecp C+ Ccpcjjg G+ Gj_qcp TM+ H_lbcjgl BL+ Hmsqk_l DE cr _j- Cjmlgle
md fsk_l kglcp_jmamprgamgb pcacnrmp amknjckclr_pw DNA; qrpsarsp_j _lb dslargml_j
iglqfgn ugrf rfc ejsamamprgamgb pcacnrmp- Sagclac 0:87< 127'3801(;158,174-

'2( Bmmrf RE+ Jmflqml JP+ Srmai_lb JD- Ajbmqrcpmlc- Abt Pfwqgmj Ebsa 1//1< 15'0,3(;8,
1/-

'3( Gmkcx,S_lafcx E+ Gmkcx,S_lafcx CE- Tfc ksjrgd_acrcb kglcp_jmamprgamgb pcacnrmp-
Cmknp Pfwqgmj 1/03< 3'2(;:54,::3-

'4( Gcijc M+ Gpmqqk_ll C- Aargmlq md _jbmqrcpmlc gl rfc a_pbgmt_qasj_p qwqrck; rfc
emmb+ rfc `_b+ _lb rfc sejw@ Pdjsecpq Apaf 1//:< 348'1(;120,135-

'5( Pgrr B+ Wgjjg_kq G+ Rckkc W+ M_prglcx F+ Lmncx,Sclbml J+ Z_ll_b F cr _j- Tfc
EPHESUS rpg_j; cnjcpclmlc gl n_rgclrq ugrf fc_pr d_gjspc bsc rm qwqrmjga bwqdslargml
amknjga_rgle _asrc kwma_pbg_j gld_pargml- Enjcpclmlc Pmqr,AMI Hc_pr F_gjspc Eddga_aw
_lb Ssptgt_j Srsbw- C_pbgmt_qa Dpseq Tfcp 1//0< 04'0(;7:,87-

'7( Pgrr B+ Z_ll_b F+ Rckkc WJ+ Cmbw R+ C_qr_gelc A+ Pcpcx A cr _j- Tfc cddcar md qngpm,
lmj_armlc ml kmp`gbgrw _lb kmpr_jgrw gl n_rgclrq ugrf qctcpc fc_pr d_gjspc- R_lbmk,
gxcb Ajb_armlc Et_js_rgml Srsbw Iltcqrge_rmpq- N Elej J Mcb 0:::< 230'0/(;7/:,707-

'8( Lcgrjglgc Hcpxglqsddgxgclx< frrn;..jcgrjglgcl-bei-mpe.dgjcq.1/02]Pmaicr,
Lcgrjglgcl]Hcpxglqsddgxgclx]Unb_rc]1/01]Ilrcplcr-nbd< A`psdb_rsk; 14-/0-1/07-

':( Gpmqqk_ll C+ Bclcqga A+ Kpse AW+ Fpcsbglecp R+ Mgjbcl`cpecp S+ G_qqlcp B cr _j-
Hsk_l kglcp_jmamprgamgb pcacnrmp cvnpcqqgml pclbcpq acjjq pcqnmlqgtc dmp
lmleclmrpmnga _jbmqrcpmlc _argmlq- Mmj Elbmapglmj 1//4< 0:'7(;05:7,070/-

'0/( Lc Mmcjjga C+ Ostp_pb,P_qa_sb A+ C_nsppm C+ Cjsxc_sb F+ F_w M+ J_gqqcp F cr _j- E_pjw
lmleclmkga ctclrq gl _jbmqrcpmlc _argml gl pcl_j amjjcargle bsar acjjq; PKC_jnf_ _a,
rgt_rgml+ kglcp_jmamprgamgb pcacnrmp nfmqnfmpwj_rgml+ _lb apmqq,r_ji ugrf rfc ec,
lmkga pcqnmlqc- J Ak Sma Ncnfpmj 1//3< 04'4(;0034,005/-

'00( Gcijc M+ Fpcsbglecp R+ Mgjbcl`cpecp S+ Safcli K+ M_pqafgrx I+ Safp_kci H- R_ngb
_argt_rgml md N_*.H*,cvaf_lec gl MDCK acjjq `w _jbmqrcpmlc gltmjtcq MAP,igl_qc
ERK0.1- Pdjsecpq Apaf 1//0< 330'5(;780,785-

'01( H_qcpmrf K+ Gcpbcq D+ Bcpecp S+ Fcspgle M+ Gslrfcp A+ Hcp`qr C cr _j- R_ngb
lmleclmkga cddcarq md _jbmqrcpmlc gl kglcp_jmamprgamgb,pcacnrmp,ilmaimsr kgac-
Bgmafck Bgmnfwq Rcq Cmkksl 0:::< 155'0(;147,150-

'02( Cfpgqr M+ Mcwcp C+ Sgnncj K+ Wcfjgle M- R_ngb _jbmqrcpmlc qgel_jgle gl t_qasj_p
qkmmrf ksqajc acjjq; gltmjtckclr md nfmqnfmjgn_qc C+ bg_awjejwacpmj _lb npmrcgl ig,
l_qc C _jnf_- Bgmafck Bgmnfwq Rcq Cmkksl 0::4< 102'0(;012,01:-

'03( C_jjcp_ GE+ Tmswx RM+ Tmqrcq RC+ Ymeg A+ Hc Y+ M_jiglqml S cr _j- Ajbmqrcpmlc _arg,
t_rcq t_qasj_p n28MAP igl_qc _lb NADPH mvgb_qc tg_ a,Spa- Hwncprclqgml 1//4<
34'3(;772,77:-

'04( P_qas_j,Lc T_jjca L+ Lmk`cq M- Tfc kglcp_jmamprgamgb pcacnrmp; _ hmsplcw cvnjmpgle
grq bgtcpqgrw _lb qncagdgagrw md _argml- Mmj Elbmapglmj 1//4< 0:':(;1100,1110-

'05( Wcgl`cpecp C+ Hmjjcl`cpe SM+ Ole ES+ H_pkml JM+ Bpmucp ST+ Cgbjmuqig J cr _j-
Ibclrgdga_rgml md fsk_l ejsamamprgamgb pcacnrmp amknjckclr_pw DNA ajmlcq `w
cngrmnc qcjcargml- Sagclac 0:84< 118'37//(;73/,731-

'07( Bcl`pmmi D+ Pd_fj M- A lmtcj rfwpmgb fmpkmlc pcacnrmp clambcb `w _ aDNA ajmlc
dpmk _ fsk_l rcqrgq jg`p_pw- Sagclac 0:87< 128'3818(;788,7:0-
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'08( Pcrimtgaf M+ Bp_lb NJ+ Kpsqr A+ Cf_k`ml P- A fsk_l pcrglmga _agb pcacnrmp ufgaf
`cjmleq rm rfc d_kgjw md lsajc_p pcacnrmpq- N_rspc 0:87< 22/'5037(;333,34/-

'0:( B_icp AR+ MaDmllcjj DP+ Hsefcq M+ Cpgqn TM+ M_lecjqbmpd DJ+ H_sqqjcp MR cr _j-
Cjmlgle _lb cvnpcqqgml md dsjj,jclerf aDNA clambgle fsk_l tgr_kgl D pcacnrmp- Ppma
N_rj Aa_b Sag U S A 0:88< 84'0/(;21:3,21:8-

'1/( Et_lq RM- Tfc qrcpmgb _lb rfwpmgb fmpkmlc pcacnrmp qsncpd_kgjw- Sagclac 0:88<
13/'3843(;88:,8:4-

'10( Fsjjcp PJ+ Ymsle MJ- Mcaf_lgqkq md kglcp_jmamprgamgb _argml- Hwncprclqgml 1//4<
35'5(;0117,0124-

'11( Vgcleaf_pcsl S+ Lc Mclscr D+ M_prglcpgc L+ Mslgcp M+ P_qas_j,Lc T_jjca L+ Lmk`cq
M- Tfc kglcp_jmamprgamgb pcacnrmp; glqgefrq glrm grq kmjcasj_p _lb
'n_rfm(nfwqgmjmega_j `gmjmew- Nsaj Rcacnr Sgel_j 1//7< 4;c/01-

'12( bc Kjmcr ER+ Vpcsebclfgj E+ Ogrxj MS+ Jmcjq M- Bp_gl amprgamqrcpmgb pcacnrmp `_j_lac
gl fc_jrf _lb bgqc_qc- Elbmap Rct 0::8< 0:'2(;15:,2/0-

'13( Bcpecp S+ Bjcgaf M+ Safkgb W+ Cmjc TJ+ Pcrcpq J+ W_r_l_`c H cr _j- Mglcp_jmamprgamgb
pcacnrmp ilmaimsr kgac; n_rfmnfwqgmjmew md N_* kcr_`mjgqk- Ppma N_rj Aa_b Sag U S
A 0::8< :4'05(;:313,:31:-

'14( Pgnn_j JB+ Fsjjcp PJ- Srpsarspc,dslargml pcj_rgmlqfgnq gl rfc kglcp_jmamprgamgb pcacn,
rmp- J Mmj Elbmapglmj 1//8< 30'5(;3/4,302-

'15( Zcll_pm MC+ Kcgefrjcw MC+ Kmrcjctrqct Y+ Cmlu_w GS+ Sms`pgcp F+ Fsjjcp PJ- Hsk_l
kglcp_jmamprgamgb pcacnrmp eclmkga qrpsarspc _lb gbclrgdga_rgml md cvnpcqqcb
gqmdmpkq- J Bgmj Cfck 0::4< 17/'25(;10/05,10/1/-

'17( Mmppgqml N+ H_pp_n SB+ Appgx_ JL+ Bmwb E+ Cmllmp JM- Rcegml_j afpmkmqmk_j _qqgel,
kclr md rfc fsk_l kglcp_jmamprgamgb pcacnrmp eclc rm 3o20-0- Hsk Gclcr 0::/<
84'0(;02/,021-

'18( F_l YS+ Ebbw RL+ Bwcpq MG+ H_jcw LL+ Hclpw WM+ Nmu_i NJ cr _j- Tfc fsk_l kglcp,
_jmamprgamgb pcacnrmp eclc 'MLR( gq jma_rcb ml afpmkmqmkc 3 _r o20-1- Cwrmeclcr
Ccjj Gclcr 0:8:< 41'0,1(;82,83-

'1:( Ysbr MR+ Cgbjmuqig JA- Tfc ejsamamprgamgb pcacnrmp; ambgle _ bgtcpqgrw md npmrcglq
_lb pcqnmlqcq rfpmsef _ qglejc eclc- Mmj Elbmapglmj 1//1< 05'8(;070:,0715-

'2/( Zcll_pm MC+ Lc Mclscr D+ Lmk`cq M- Cf_p_arcpgx_rgml md rfc fsk_l kglcp_jmamprg,
amgb pcacnrmp eclc 4&,pcesj_rmpw pcegml; ctgbclac dmp bgddcpclrg_j fmpkml_j pcesj_,
rgml md rum _jrcpl_rgtc npmkmrcpq tg_ lmlaj_qqga_j kcaf_lgqkq- Mmj Elbmapglmj
0::5< 0/'01(;043:,045/-

'20( Lc Mclscr D+ Vgcleaf_pcsl S+ Pcldmplgq P+ W_jicp F+ Zcll_pm MC+ Lmk`cq M- T_p,
ecrcb mlameclcqgq pctc_jq _ bgqrglar rgqqsc,qncagdga srgjgx_rgml md _jrcpl_rgtc npmkmr,
cpq md rfc fsk_l kglcp_jmamprgamgb pcacnrmp eclc gl rp_lqeclga kgac- J Bgmj Cfck
1///< 174'00(;7878,7885-

'21( T_jjca LP+ Kgpqf O+ Lcamkrc MC+ Vgcleaf_pcsl S+ Zcll_pm MC+ Dchc_l A cr _j- Ppmrcgl
glfg`grmp md _argt_rcb qgel_j rp_lqbsacp _lb _argt_rmp md rp_lqapgnrgml 0 glrcp_arq ugrf
rfc N,rcpkgl_j bmk_gl md kglcp_jmamprgamgb pcacnrmp _lb pcnpcqqcq grq rp_lqapgnrgml,
_j _argtgrw; gknjga_rgml md qk_jj s`gosgrgl,pcj_rcb kmbgdgcp 0 kmbgdga_rgml- Mmj
Elbmapglmj 1//2< 07'01(;141:,1431-

'22( Fsqc H+ Kgr_e_u_ H+ K_rm S- Cf_p_arcpgx_rgml md rp_lq_argt_rgml_j npmncprw _lb
am_argt_rmp kcbg_rgml md p_r kglcp_jmamprgamgb pcacnrmp _argt_rgml dslargml,0 'AF,0(-
Mmj Elbmapglmj 1///< 03'5(;88:,8::-

'23( W_jrfcp RF+ Arj_q E+ C_ppge_l A+ Rmsjc_s Y+ Ebecamk`c A+ Vgqclrgl L cr _j- A qcp,
glc.rfpcmlglc,pgaf kmrgd gq mlc md rfpcc lsajc_p jma_jgx_rgml qgel_jq rf_r bcrcpkglc
slgbgpcargml_j rp_lqnmpr md rfc kglcp_jmamprgamgb pcacnrmp rm rfc lsajcsq- J Bgmj
Cfck 1//4< 18/'07(;0743:,07450-
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'24( Simrr O+ Ufpclfmjr TR+ Safhcplgle J+ H_lqcl PB+ R_qksqqcl LE+ Jclqcl BL- R_ngb _a,
rgmlq md _jbmqrcpmlc gl t_qasj_p fc_jrf _lb bgqc_qc,,dpgclb mp dmc@ Pf_pk_amj Tfcp
1//5< 000'1(;3:4,4/7-

'25( Lgs W+ W_le J+ S_srcp NK+ Pc_pac D- Srcpmgb pcacnrmp fcrcpmbgkcpgx_rgml bckml,
qrp_rcb gl tgrpm _lb gl tgtm- Ppma N_rj Aa_b Sag U S A 0::4< :1'15(;0138/,01383-

'27( Bj_ai BE+ Hmj_qi_ JM+ R_qrglch_b F+ P_qaf_j BM- DNA `glbgle bmk_glq gl bgtcpqc
lsajc_p pcacnrmpq dslargml _q lsajc_p cvnmpr qgel_jq- Cspp Bgmj 1//0< 00'11(;073:,
0748-

'28( Tq_g MJ+ O&M_jjcw BW- Mmjcasj_p kcaf_lgqkq md _argml md qrcpmgb.rfwpmgb pcacnrmp
qsncpd_kgjw kck`cpq- Alls Rct Bgmafck 0::3< 52;340,385-

'2:( S_tmpw JG+ Ppcdmlr_glc GG+ L_knpcafr C+ Lg_m M+ W_jrfcp RF+ Lcdc`tpc YA cr _j- Gjs,
amamprgamgb pcacnrmp fmkmbgkcpq _lb ejsamamprgamgb,kglcp_jmamprgamgb pcacnrmp
fcrcpmbgkcpq dmpk gl rfc awrmnj_qk rfpmsef _jrcpl_rgtc bgkcpgx_rgml glrcpd_acq- Mmj
Ccjj Bgmj 1//0< 10'2(;780,7:2-

'3/( F_e_pr J+ Hswcr J+ Pglml GM+ Rmafcj M+ M_wcp C+ R_dcqrgl,O`jgl ME- Cpwqr_j qrpsarspc
md _ ksr_lr kglcp_jmamprgamgb pcacnrmp pcqnmlqg`jc dmp fwncprclqgml- N_r Srpsar Mmj
Bgmj 1//4< 01'5(;443,444-

'30( Bjcbqmc RK+ M_b_sqq KP+ Hmjr JA+ Anmjgrm CJ+ L_k`cpr MH+ Pc_pac KH cr _j- A jge_lb,
kcbg_rcb fwbpmecl `mlb lcrumpi pcosgpcb dmp rfc _argt_rgml md rfc kglcp_jmamprg,
amgb pcacnrmp- J Bgmj Cfck 1//4< 18/'24(;20182,201:2-

'31( Lg Y+ Ssglm K+ D_sefcprw J+ Xs HE- Srpsarsp_j _lb `gmafckga_j kcaf_lgqkq dmp rfc
qncagdgagrw md fmpkmlc `glbgle _lb am_argt_rmp _qqck`jw `w kglcp_jmamprgamgb pcacn,
rmp- Mmj Ccjj 1//4< 0:'2(;257,28/-

'32( Hccpw DM+ K_jifmtcl E+ Hm_pc S+ P_picp MG- A qgel_rspc kmrgd gl rp_lqapgnrgml_j am,
_argt_rmpq kcbg_rcq `glbgle rm lsajc_p pcacnrmpq- N_rspc 0::7< 287'5523(;722,725-

'33( Lmk`cq M+ Bgl_pr N+ Dcj_f_wc F+ B_sjgcs EE+ R_dcqrgl,O`jgl ME- Dgddcpclrg_j glrp_acj,
jsj_p jma_jgx_rgml md fsk_l kglcp_jmamprgamqrcpmgb pcacnrmp ml `glbgle md _emlgqrq
_lb _lr_emlgqrq- Bgmafck J 0::3< 2/1 ' Pr 0(;0:0,0:7-

'34( Gpmqqk_ll C+ Fpcsbglecp R+ Mgjbcl`cpecp S+ Hsqqc B+ Gcijc M- EF bmk_glq _pc qsddg,
agclr dmp lmleclmkga kglcp_jmamprgamgb pcacnrmp _argmlq- J Bgmj Cfck 1//8<
182'00(;70/:,7005-

'35( Pp_rr WB+ Tmdr DO- Srcpmgb pcacnrmp glrcp_argmlq ugrf fc_r qfmai npmrcgl _lb
gkkslmnfgjgl af_ncpmlcq- Elbmap Rct 0::7< 08'2(;2/5,25/-

'37( Ngqfg M+ Oe_u_ H+ Irm T+ M_rqsb_ KI+ K_u_r_ M- Dwl_kga af_lecq gl qs`acjjsj_p jm,
a_jgx_rgml md kglcp_jmamprgamgb pcacnrmp gl jgtgle acjjq; gl amkn_pgqml ugrf ejsamamprg,
amgb pcacnrmp sqgle bs_j,amjmp j_`cjgle ugrf epccl djsmpcqaclr npmrcgl qncarp_j t_pg,
_lrq- Mmj Elbmapglmj 1//0< 04'7(;0/77,0/:1-

'38( Gpmqqk_ll C+ Gcijc M- Nml,aj_qqga_j _argmlq md rfc kglcp_jmamprgamgb pcacnrmp; kgq,
sqc md EGF pcacnrmpq@ Mmj Ccjj Elbmapglmj 1//7< 177'0,1(;5,01-

'3:( Gpmqqk_ll C+ Kpse AW+ Fpcsbglecp R+ Mgjbcl`cpecp S+ Vmcjicp K+ Gcijc M- Ajbmqrc,
pmlc,glbsacb EGFR cvnpcqqgml; glrcp_argml `cruccl rfc fsk_l kglcp_jmamprgamgb
pcacnrmp _lb rfc fsk_l EGFR npmkmrcp- Ak J Pfwqgmj Elbmapglmj Mcr_` 1//7<
1:1'5(;E07:/,E08//-

'4/( Tp_nn T+ Hmjq`mcp F- Hcrcpmbgkcpgx_rgml `cruccl kglcp_jmamprgamgb _lb ejsamamprg,
amgb pcacnrmpq glapc_qcq rfc dslargml_j bgtcpqgrw md amprgamqrcpmgb _argml- Tpclbq
Pf_pk_amj Sag 0::5< 07'3(;034,03:-

'40( Tp_nn T+ Rsnnpcafr R+ C_qrpcl M+ Rcsj JM+ Hmjq`mcp F- Hcrcpmbgkcpgx_rgml `cruccl
kglcp_jmamprgamgb _lb ejsamamprgamgb pcacnrmp; _ lcu npglagnjc md ejsamamprgamgb _a,
rgml gl rfc CNS- Ncspml 0::3< 02'5(;0347,0351-

'41( F_pcqqc N- Pmqr,rp_lqj_rgml_j kmbgdga_rgmlq md rfc kglcp_jmamprgamgb pcacnrmp; Hmu
rm bpcqq rfc pcacnrmp _aampbgle rm rfc agpaskqr_lacq@ J Srcpmgb Bgmafck Mmj Bgmj
1/03< 032;223,231-
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'42( Fslbcp JW- Tfc lmleclmkga _argmlq md _jbmqrcpmlc- Elbmap Rct 1//4< 15'2(;202,
210-

'43( Tgp_pb M+ Ajkcgb_ OF+ Hsrxjcp P+ Mcjafgmp F+ Mgaf_cjgbgq TM- Sskmwj_rgml _lb
npmrc_qmk_j _argtgrw bcrcpkglc rfc rp_lq_argt_rgml npmncprgcq md rfc kglcp_jmamprg,
amgb pcacnrmp- Mmj Ccjj Elbmapglmj 1//7< 158'0,1(;1/,1:-

'44( Kmr_h_ N+ K_ptmlcl U+ J_llc OA+ P_jtgkm JJ- PIAS npmrcglq kmbsj_rc rp_lqapgnrgml
d_armpq `w dslargmlgle _q SUMO,0 jge_qcq- Mmj Ccjj Bgmj 1//1< 11'03(;4111,4123-

'45( F_l M+ Lmle X+ B_gjcw JA+ Rccb CA+ Oq`mplc E+ Ggxc EA cr _j- Tfc _argt_rgle clxwkc md
NEDD8 glfg`grq qrcpmgb pcacnrmp dslargml- Mmj Elbmapglmj 1//1< 05'1(;204,22/-

'47( K_le SH+ Scmi YM+ Smle MJ+ Lcc HA+ Kspx T+ Kgk I- Hgqrmlc bc_acrwj_qc glfg`grgml
_rrcls_rcq a_pbg_a fwncprpmnfw _lb dg`pmqgq rfpmsef _acrwj_rgml md kglcp_jmamprgamgb
pcacnrmp gl qnmlr_lcmsqjw fwncprclqgtc p_rq- Mmj Pf_pk_amj 1/04< 87'4(;781,7:0-

'48( G_jgelg_l_ MD+ Pgugcl,Pgjgnsi G+ Aqqpcsw J- Ilfg`grgml md ejsamamprgamgb pcacnrmp
`glbgle `w lgrpga mvgbc- Mmj Pf_pk_amj 0:::< 44'1(;207,212-

'4:( Rsfq S+ Srp_rx N+ Safjmp K+ Mcglcj S+ Mgjbcl`cpecp S+ R_`c S cr _j- Mmbsj_rgml md
rp_lqapgnrgml_j kglcp_jmamprgamgb pcacnrmp _argtgrw `w lgrpmq_rgtc qrpcqq- Fpcc R_bga
Bgmj Mcb 1/01< 42'4(;0/88,00//-

'5/( P_afcp P+ Bcaik_l JS+ Lg_sbcr L- Ngrpga mvgbc _lb ncpmvwlgrpgrc gl fc_jrf _lb bgqc_qc-
Pfwqgmj Rct 1//7< 87'0(;204,313-

'50( Pgugcl,Pgjgnsi G+ Aw_j_ A+ M_af_bm A+ G_jgelg_l_ MD- Ikn_gpkclr md kglcp_jmamprg,
amgb pcacnrmp 'MR(,bcnclbclr `gmjmega_j pcqnmlqc `w mvgb_rgtc qrpcqq _lb _egle; amp,
pcj_rgml ugrf nmqr,rp_lqj_rgml_j kmbgdga_rgml md MR _lb bcapc_qcb ADP,pg`mqwj_r_`jc
jctcj md cjmle_rgle d_armp 1 gl igblcw acjjq- J Bgmj Cfck 1//1< 177'03(;008:5,00:/2-

'51( Oprjslb EA+ Bpgbef_k JT+ Rcbgl`m MR+ Tfmplrml JW- Cpwqr_j qrpsarspc md _l _lagclr
npmrcgl; ctmjsrgml `w amldmpk_rgml_j cngqr_qgq- Sagclac 1//7< 207'4833(;0433,0438-

'52( B_icp ME- Abpcl_j _lb qcv qrcpmgb pcacnrmp ctmjsrgml; cltgpmlkclr_j gknjga_rgmlq- J
Mmj Elbmapglmj 1//0< 15'1(;00:,014-

'53( Jmflqml JP- Ccjjsj_p kcaf_lgqkq md _argml md kglcp_jmamprgamgb fmpkmlcq-
Pf_pk_amj Tfcp 0::1< 42'0(;0,1:-

'54( Obcpk_rr A+ Aplmjb P+ Fpcw FJ- Tfc glrp_acjjsj_p jma_jgx_rgml md rfc kglcp_jmamprgamgb
pcacnrmp gq pcesj_rcb `w 00`cr_,fwbpmvwqrcpmgb bcfwbpmecl_qc rwnc 1- J Bgmj Cfck
1//0< 175'2/(;18383,183:1-

'55( Ae_pu_j AK+ Asafsq RJ- Mglgpctgcu; acjjsj_p pcbmv qr_rc pcesj_rcq fwbpmvwqrcpmgb
bcfwbpmecl_qc _argtgrw _lb glrp_acjjsj_p fmpkmlc nmrclaw- Elbmapglmjmew 1//4<
035'5(;1420,1428-

'57( F_pk_l N+ R_dcqrgl,O`jgl ME- Msjrgnjc _qncarq md kglcp_jmamprgamgb qcjcargtgrw- Ak J
Pfwqgmj Rcl_j Pfwqgmj 1//0< 18/'1(;F080,F0:1-

'58( Lg KX+ O`cwcqcicpc VR+ Kpmxmuqig ZS+ Fcpp_pg P- Ovmpcbsar_qc _lb bcfwbpmecl_qc
_argtgrgcq md rfc fsk_l _lb p_r 00`cr_,fwbpmvwqrcpmgb bcfwbpmecl_qc rwnc 1 cl,
xwkc- Elbmapglmjmew 0::7< 028'7(;1:38,1:41-

'5:( Fslbcp JW- Mglcp_jmamprgamgb pcacnrmpq _lb a_pbgmt_qasj_p b_k_ec; gr&q lmr hsqr
_jbmqrcpmlc- Hwncprclqgml 1//5< 37'3(;523,524-

'7/( Fslbcp JW- RALES+ EPHESUS _lb pcbmv- J Srcpmgb Bgmafck Mmj Bgmj 1//4< :2'1,
4(;010,014-

'70( Kgr_e_u_ H+ Y_l_egq_u_ J+ Fsqc H+ Oe_u_ S+ Ymeg_qfg Y+ Oislm A cr _j- Lge_lb,
qcjcargtc nmrclrg_rgml md p_r kglcp_jmamprgamgb pcacnrmp _argt_rgml dslargml 0 `w _
CBP,amlr_glgle fgqrmlc _acrwjrp_lqdcp_qc amknjcv- Mmj Ccjj Bgmj 1//1< 11'00(;25:8,
27/5-

'71( Hsjrk_l ML+ Kp_qlmncpmt_ NV+ Lg S+ Ds S+ Xg_ C+ Dgcrx JD cr _j- Tfc jge_lb,bcnclbclr
glrcp_argml md kglcp_jmamprgamgb pcacnrmp ugrf am_argt_rmp _lb ampcnpcqqmp ncnrgbcq
qseecqrq ksjrgnjc _argt_rgml kcaf_lgqkq- Mmj Elbmapglmj 1//4< 0:'5(;035/,0372-



Lgrcp_rsptcpxcgaflgq

, 72 ,

'72( Rmecpqml FM+ Fsjjcp PJ- Ilrcpbmk_gl glrcp_argmlq gl rfc kglcp_jmamprgamgb pcacnrmp-
Mmj Ccjj Elbmapglmj 1//2< 1//'0,1(;34,44-

'73( Fsjjcp PJ+ Y_m Y+ Y_le J+ Ymsle MJ- Mcaf_lgqkq md jge_lb qncagdgagrw md rfc kglcp_jm,
amprgamgb pcacnrmp- J Elbmapglmj 1/01< 102'0(;04,13-

'74( P_qas_j,Lc T_jjca L+ Sgkmlc F+ Vgcleaf_pcsl S+ Mcbspg G+ Tfgpk_l MJ+ Lmk`cq M-
Tfc cjmle_rgml d_armp ELL 'cjctcl,lglcrccl jwqglc,pgaf jcsickg_( gq _ qcjcargtc
ampcesj_rmp dmp qrcpmgb pcacnrmp dslargmlq- Mmj Elbmapglmj 1//4< 0:'4(;0048,005:-

'75( O`p_bmtga D+ Tgp_pb M+ Nckcrfw Z+ Hgpqaf O+ Gpmlckcwcp H+ Ajkcgb_ OF- DAXX+
FLASH+ _lb FAF,0 kmbsj_rc kglcp_jmamprgamgb _lb ejsamamprgamgb pcacnrmp,kcbg_rcb
rp_lqapgnrgml gl fgnnma_kn_j acjjq,,rmu_pb _ `_qgq dmp rfc mnnmqgrc _argmlq cjgagrcb `w
rum lsajc_p pcacnrmpq@ Mmj Pf_pk_amj 1//3< 54'2(;750,75:-

'77( Ymimr_ K+ Sfg`_r_ H+ Kspgf_p_ I+ Km`_w_qfg S+ Ssb_ N+ Msp_g,T_icb_ A cr _j-
Cm_argt_rgml md rfc N,rcpkgl_j rp_lq_argt_rgml md kglcp_jmamprgamgb pcacnrmp `w
U`a:- J Bgmj Cfck 1//7< 181'2(;0::8,1/0/-

'78( Msp_g,T_icb_ A+ Sfg`_r_ H+ Kspgf_p_ I+ Km`_w_qfg S+ Ymimr_ K+ Ssb_ N cr _j- NF,YC
dslargmlq _q _ ampcnpcqqmp md _emlgqr,`mslb kglcp_jmamprgamgb pcacnrmp- J Bgmj Cfck
1/0/< 184'00(;8/83,8/:2-

'7:( T_tcq MD+ Gmkcx,S_lafcx CE+ Smk_ KK- Evrp_,_bpcl_j ejsamamprgamgbq _lb kglcp_jm,
amprgamgbq; ctgbclac dmp jma_j qwlrfcqgq+ pcesj_rgml+ _lb dslargml- Ak J Pfwqgmj
Elbmapglmj Mcr_` 1/00< 2/0'0(;E00,E13-

'8/( Srcd_l Sgj`cpl_ej+ Ae_kcklml Dcqnmnmsjmq- T_qafcl_rj_q Pfwqgmjmegc- 7- Asdj_ec+
1//7 cb- Srsrre_pr; Tfgckc+ 05 A-D-

'80( M_aKclxgc SM+ Cmllcjj JM+ D_tgcq E- Nml,_bpcl_j qwlrfcqgq md _jbmqrcpmlc; _ pc_jgrw
afcai- Mmj Ccjj Elbmapglmj 1/01< 24/'1(;052,057-

'81( Y_k_kmrm N+ Y_qsc H+ Mgxslm Y+ Ymqfgksp_ M+ Fshgg H+ N_i_w_k_ M cr _j- Ajbmqrc,
pmlc gq npmbsacb dpmk tclrpgajcq gl n_rgclrq ugrf cqqclrg_j fwncprclqgml- Hwncprcl,
qgml 1//1< 2:'4(;:48,:51-

'82( Mgxslm Y+ Ymqfgksp_ M+ Y_qsc H+ S_i_kmrm T+ Oe_u_ H+ Ksegw_k_ K cr _j- Ajbmqrc,
pmlc npmbsargml gq _argt_rcb gl d_gjgle tclrpgajc gl fsk_lq- Cgpasj_rgml 1//0<
0/2'0(;71,77-

'83( Ys L+ Rmkcpm DG+ Gmkcx,S_lafcx CE+ Gmkcx,S_lafcx EP- Srcpmgbmeclga clxwkc
eclc cvnpcqqgml gl rfc fsk_l `p_gl- Mmj Ccjj Elbmapglmj 1//1< 0:/'0,1(;:,07-

'84( M_aKclxgc SM+ Fp_qcp R+ Cmllcjj JM+ D_tgcq E- Lma_j pclgl,_legmrclqgl qwqrckq _lb
rfcgp glrcp_argmlq ugrf cvrp_,_bpcl_j amprgamqrcpmgb npmbsargml- J Rclgl Alegmrclqgl
Ajbmqrcpmlc Swqr 1//1< 2'3(;103,110-

'85( Gmkcx,S_lafcx CE+ Zfms MY+ Cmxx_ EN+ Mmpgr_ H+ Fmcaigle MF+ Gmkcx,S_lafcx EP-
Ajbmqrcpmlc `gmqwlrfcqgq gl rfc p_r `p_gl- Elbmapglmjmew 0::7< 028'8(;225:,2272-

'87( Rmecpqml FM+ Bpcll_l FE+ Fsjjcp PJ- Mglcp_jmamprgamgb pcacnrmp `glbgle+ qrpsarspc
_lb dslargml- Mmj Ccjj Elbmapglmj 1//3< 107'0,1(;1/2,101-

'88( Fslbcp JW+ Fcjbk_l D+ Ebcjk_l IS- Sncagdga _jbmqrcpmlc `glbgle gl p_r igblcw _lb
n_pmrgb- J Srcpmgb Bgmafck 0:71< 2'1(;1/:,108-

'8:( Kclmsaf S+ Lmk`cq M+ Dcj_f_wc F+ Eseclc E+ Bmlt_jcr JP+ F_pk_l N- Hsk_l qigl _q
r_pecr dmp _jbmqrcpmlc; amcvnpcqqgml md kglcp_jmamprgamgb pcacnrmpq _lb 00 `cr_,
fwbpmvwqrcpmgb bcfwbpmecl_qc- J Cjgl Elbmapglmj Mcr_` 0::3< 7:'4(;0223,0230-

':/( Lmk`cq M+ Cj_gpc M+ Pglrm M+ Mgaf_sb A+ R_dcqrgl,O`jgl ME- Ajbmqrcpmlc `glbgle gl
rfc fsk_l amjml a_paglmk_ acjj jglc HT1:; amppcj_rgml ugrf acjj bgddcpclrg_rgml- J
Srcpmgb Bgmafck 0:83< 1/'0(;21:,222-

':0( N_p_w,Fchcq,Tmrf A+ Rsqt_g E+ Fchcq,Tmrf G- Mglcp_jmamprgamgb pcacnrmpq _lb 00 `cr_,
qrcpmgb bcfwbpmecl_qc _argtgrw gl pcl_j npglagn_j _lb glrcpa_j_rcb acjjq- Ak J Pfwqgmj
0::3< 155'0 Pr 1(;F75,F8/-
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':1( C_lcqq_ CM+ Safgjb L+ Bscjj G+ Tfmpclq B+ G_srqafg I+ Hmpgq`cpecp JD cr _j- Akgjmpgbc,
qclqgrgtc cngrfcjg_j N_* af_llcj gq k_bc md rfpcc fmkmjmemsq qs`slgrq- N_rspc 0::3<
257'5351(;352,357-

':2( Fcp_gjjc E+ Mmpb_qglg D+ Gmlgl S+ Dcqafclcq G+ Vglagescpp_ M+ Dmsacr A cr _j- Mcaf,
_lgqk md amlrpmj md N_+K,ATP_qc gl npglagn_j acjjq md rfc k_kk_jg_l amjjcargle bsar-
All N Y Aa_b Sag 1//2< :85;47/,478-

':3( Vcppcw F- Tp_lqapgnrgml_j amlrpmj md qmbgsk rp_lqnmpr gl rgefr cngrfcjg_j `w _bpcl_j
qrcpmgbq- J Mck`p Bgmj 0::4< 033'1(;:2,00/-

':4( Hclpw PC+ K_lcjgq V+ O&Bpgcl MC+ Kgk B+ G_srqafg I+ Fmpk_l,K_w J cr _j- Addglgrw _lb
qncagdgagrw md glrcp_argmlq `cruccl Ncbb3 gqmdmpkq _lb rfc cngrfcjg_j N_* af_llcj- J
Bgmj Cfck 1//2< 178'11(;1//0:,1//18-

':5( W_plmai DG- Lgbbjc qwlbpmkc; _l _srmqmk_j bmkgl_lr dmpk md fsk_l fwncprcl,
qgml- Kgblcw Ilr 0::8< 42'0(;08,13-

':7( Slwbcp PM+ Ppgac MP+ MaDml_jb FJ+ Ab_kq CM+ Vmji KA+ Zcgfcp BG cr _j- Mcaf_lgqk
`w ufgaf Lgbbjc&q qwlbpmkc ksr_rgmlq glapc_qc _argtgrw md _ fsk_l cngrfcjg_j N_*
af_llcj- Ccjj 0::4< 82'5(;:5:,:78-

':8( Lgdrml RP+ Gf_p_tg AG+ Gcjjcp DS- Mmjcasj_p kcaf_lgqkq md fsk_l fwncprclqgml- Ccjj
1//0< 0/3'3(;434,445-

'::( Safgjb L- Tfc EN_C af_llcj _q rfc npgk_pw bcrcpkgl_lr md rum fsk_l bgqc_qcq;
Lgbbjc qwlbpmkc _lb nqcsbmfwnm_jbmqrcpmlgqk- Ncnfpmjmegc 0::5< 07'7(;2:4,3//-

'0//( Sfgkicrq RA+ W_plmai DG+ Bmqgrgq CM+ Ncjqml,Wgjjg_kq C+ H_lqqml JH+ Saf_k`cj_l
M cr _j- Lgbbjc&q qwlbpmkc; fcpgr_`jc fsk_l fwncprclqgml a_sqcb `w ksr_rgmlq gl
rfc `cr_ qs`slgr md rfc cngrfcjg_j qmbgsk af_llcj- Ccjj 0::3< 7:'2(;3/7,303-

'0/0( H_lqqml JH+ Ncjqml,Wgjjg_kq C+ Ssxsig H+ Safgjb L+ Sfgkicrq R+ Ls Y cr _j- Hwncprcl,
qgml a_sqcb `w _ rpsla_rcb cngrfcjg_j qmbgsk af_llcj e_kk_ qs`slgr; eclcrga fcrcp,
meclcgrw md Lgbbjc qwlbpmkc- N_r Gclcr 0::4< 00'0(;75,81-

'0/1( MaCmpkgai JA+ Bf_jj_ V+ P_m AC+ Pc_pac D- SGK0; _ p_ngb _jbmqrcpmlc,glbsacb pces,
j_rmp md pcl_j qmbgsk pc_`qmpnrgml- Pfwqgmjmew 'Bcrfcqb_ ( 1//4< 1/;023,02:-

'0/2( Bcesgl P+ Cp_k`cpr G+ Gscllmsl S+ G_prw H+ Hmpgq`cpecp JD+ Gccpgle K- CHIF+ _
kck`cp md rfc FXYD npmrcgl d_kgjw+ gq _ pcesj_rmp md N_+K,ATP_qc bgqrglar dpmk rfc
e_kk_,qs`slgr- EMBO J 1//0< 1/'04(;2::2,3//1-

'0/3( Smslb_p_p_h_l R+ Pc_pac D+ Zgcp_ T- Tfc pmjc md rfc EN_C,pcesj_rmpw amknjcv gl _j,
bmqrcpmlc,kcbg_rcb qmbgsk rp_lqnmpr- Mmj Ccjj Elbmapglmj 1/01< 24/'1(;131,137-

'0/4( Dc`mllctgjjc C+ Fjmpcq SY+ K_kwlgl_ E+ Pj_lr PJ+ T_svc C+ Tfmk_q MA cr _j- Pfmq,
nfmpwj_rgml md Ncbb3,1 `w Sei0 pcesj_rcq cngrfcjg_j N_'*( af_llcj acjj qspd_ac cv,
npcqqgml- EMBO J 1//0< 1/'13(;7/41,7/4:-

'0/5( S_k_t_r S+ Afk_bnmmp P+ S_k_bg_l F- Ajbmqrcpmlc+ fwncprclqgml+ _lb `cwmlb- Ip_l
J Kgblcw Dgq 1/00< 4'1(;70,75-

'0/7( Dg_imt A+ Kmp`k_afcp C- A lmtcj n_rfu_w md cngrfcjg_j qmbgsk af_llcj _argt_rgml
gltmjtcq _ qcpsk, _lb ejsamamprgamgb,glbsag`jc igl_qc amlqclqsq kmrgd gl rfc C rcp,
kglsq md rfc af_llcj&q _jnf_,qs`slgr- J Bgmj Cfck 1//3< 17:'27(;28023,28031-

'0/8( W_le J+ B_p`pw P+ M_gw_p AC+ Rmx_lqiw DJ+ Bf_pe_t_ A+ Lcmle M cr _j- SGK glrcep_rcq
glqsjgl _lb kglcp_jmamprgamgb pcesj_rgml md cngrfcjg_j qmbgsk rp_lqnmpr- Ak J Pfwqgmj
Rcl_j Pfwqgmj 1//0< 18/'1(;F2/2,F202-

'0/:( Snglbjcp B+ M_qrpm`cp_pbglm L+ Csqrcp M+ Vcppcw F- Cf_p_arcpgx_rgml md c_pjw _jbmqrc,
pmlc,glbsacb RNAq gbclrgdgcb gl A5 igblcw cngrfcjg_- Pdjsecpq Apaf 0::7< 323'2(;212,
220-

'00/( Bsqh_fl A+ Awbgl A+ Ufjk_ll R+ Kp_qim C+ B_fpgle S+ Sxcjcqrcg T cr _j- Scpsk, _lb
ejsamamprgamgb,pcesj_rcb igl_qc 'SGK0( eclc _lb `jmmb npcqqspc- Hwncprclqgml 1//1<
3/'2(;145,15/-
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'000( Ggkcjpcgaf D+ Pmnmtrxcp MM+ W_jb H+ Pgxmt G+ Bcpj_rxiw Y+ Rs`glecp D- Rcesj_rgml md
ROMK _lb af_llcj,glbsagle d_armp 'CHIF( gl _asrc pcl_j d_gjspc bsc rm gqafckga
pcncpdsqgml glhspw- Kgblcw Ilr 1//0< 4:'4(;0801,081/-

'001( Mgf_gjgbms AS+ M_pbglg M+ Fslbcp JW- R_ngb+ lmleclmkga cddcarq md _jbmqrcpmlc gl
rfc fc_pr kcbg_rcb `w cnqgjml npmrcgl igl_qc C- Elbmapglmjmew 1//3< 034'1(;772,78/-

'002( Fslbcp JW- Mglgpctgcu; _jbmqrcpmlc _lb rfc a_pbgmt_qasj_p qwqrck; eclmkga _lb
lmleclmkga cddcarq- Elbmapglmjmew 1//5< 037'01(;4453,4457-

'003( Zfs Y+ Bmlb J+ Tfmk_q P- Ibclrgdga_rgml+ aj_qqgdga_rgml+ _lb n_prg_j af_p_arcpgx_rgml md
eclcq gl fsk_lq _lb mrfcp tcprc`p_rcq fmkmjmemsq rm _ dgqf kck`p_lc npmecqrgl
pcacnrmp- Ppma N_rj Aa_b Sag U S A 1//2< 0//'4(;1127,1131-

'004( Rct_li_p CM+ Cgkglm DF+ Sij_p LA+ Aprcp`spl JB+ Ppmqqlgrx ER- A rp_lqkck`p_lc
glrp_acjjsj_p cqrpmecl pcacnrmp kcbg_rcq p_ngb acjj qgel_jgle- Sagclac 1//4<
2/7'4704(;0514,052/-

'005( Tfmk_q P+ P_le Y+ Fgj_pbm EJ+ Dmle J- Ibclrgrw md _l cqrpmecl kck`p_lc pcacnrmp
amsnjcb rm _ G npmrcgl gl fsk_l `pc_qr a_lacp acjjq- Elbmapglmjmew 1//4<
035'1(;513,521-

'007( Egqcl C+ Mcwcp C+ Cfpgqr M+ Tfcgqcl K+ Wcfjgle M- Nmtcj kck`p_lc pcacnrmpq dmp
_jbmqrcpmlc gl fsk_l jwknfmawrcq; _ 4/ iD_ npmrcgl ml SDS,PAGE- Ccjj Mmj Bgmj
'Nmgqw ,jc,ep_lb( 0::3< 3/'2(;240,248-

'008( Fgc`cjcp A+ Safkgbr F+ Msjjcp DN+ P_pi JK+ Dcafclb R+ Bgcpglecp M cr _j- Mglcp_jmamp,
rgamgb pcacnrmp _ddcarq AP,0 _lb lsajc_p d_armp,i_nn_` _argt_rgml gl _legmrclqgl II,
glbsacb a_pbg_a glhspw- Hwncprclqgml 1//0< 27'1 Pr 1(;787,7:2-

'00:( K_egw_k_ S+ Qg_l K+ K_egw_k_ T+ Pfgjjgnq MI- Alrgqclqc rm cngbcpk_j epmurf d_armp
pcacnrmp npctclrq rfc bctcjmnkclr md jcdr tclrpgasj_p fwncprpmnfw- Hwncprclqgml
1//2< 30'2 Pr 1(;813,81:-

'01/( Fj_k_lr M+ Tf_p_sv PL+ Pj_agcp S+ Hclpgml D+ Cmddk_l T+ Cf_rxg_lrmlgms C cr _j- Eng,
bcpk_j epmurf d_armp pcacnrmp rp_lq,_argt_rgml kcbg_rcq rfc rmlga _lb dg`pmeclga cd,
dcarq md clbmrfcjgl gl rfc _mprga u_jj md rp_lqeclga kgac- FASEB J 1//2< 07'1(;217,
21:-

'010( Ajx_kmp_ R+ Mgafc_ L+ M_psqga ET- Rmjc md 00`cr_,fwbpmvwqrcpmgb bcfwbpmecl_qc gl
lmleclmkga _jbmqrcpmlc cddcarq gl fsk_l _prcpgcq- Hwncprclqgml 1///< 24'4(;0/::,
00/3-

'011( Wcfjgle M+ K_qk_wp J+ Tfcgqcl K- R_ngb cddcarq md kglcp_jmamprgamgbq ml qmbgsk,
npmrml cvaf_lecp; eclmkga mp lmleclmkga n_rfu_w@ Ak J Pfwqgmj 0::0< 15/'4 Pr
0(;E70:,E715-

'012( Wcfjgle M+ Ujqclfcgkcp A+ Saflcgbcp M+ Ncwjml C+ Cfpgqr M- R_ngb cddcarq md _jbmq,
rcpmlc ml dpcc glrp_acjjsj_p a_jagsk gl t_qasj_p qkmmrf ksqajc _lb clbmrfcjg_j acjjq;
qs`acjjsj_p jma_jgx_rgml md a_jagsk cjct_rgmlq `w qglejc acjj gk_egle- Bgmafck Bgmnfwq
Rcq Cmkksl 0::3< 1/3'1(;374,380-

'013( Dmmj_l CM+ H_ptcw BJ- Mmbsj_rgml md awrmqmjga npmrcgl igl_qc C _lb a_jagsk gml _a,
rgtgrw `w qrcpmgb fmpkmlcq gl p_r bgqr_j amjml- J Bgmj Cfck 0::5< 170'04(;8752,8757-

'014( Lgs SL+ Safksai S+ Cfmp_xawxcuqig JZ+ Gpmq R+ Fcjbk_l RD- Ajbmqrcpmlc pcesj_rcq
t_qasj_p pc_argtgrw; qfmpr,rcpk cddcarq kcbg_rcb `w nfmqnf_rgbwjglmqgrmj 2,igl_qc,
bcnclbclr lgrpga mvgbc qwlrf_qc _argt_rgml- Cgpasj_rgml 1//2< 0/8'0:(;13//,13/5-

'015( Cfpgqr M+ Dmsucq K+ Egqcl C+ Bcafrlcp G+ Tfcgqcl K+ Wcfjgle M- R_ngb cddcarq md
_jbmqrcpmlc ml qmbgsk rp_lqnmpr gl t_qasj_p qkmmrf ksqajc acjjq- Hwncprclqgml
0::4< 14'0(;007,012-

'017( S_rm A+ Lgs JP+ Fslbcp JW- Ajbmqrcpmlc p_ngbjw pcnpcqqcq npmrcgl igl_qc C _argtgrw gl
lcml_r_j p_r a_pbgmkwmawrcq gl tgrpm- Elbmapglmjmew 0::7< 028'8(;230/,2305-

'018( Pd_s A+ Gpmqqk_ll C+ Fpcsbglecp R+ Mgjbcl`cpecp S+ Bclcqga A+ Gcijc M- C_1* `sr
lmr H1O1 kmbsj_rcq GRE,cjckclr _argt_rgml `w rfc fsk_l kglcp_jmamprgamgb pcacn,
rmp gl HEK acjjq- Mmj Ccjj Elbmapglmj 1//7< 153'0,1(;24,32-
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'01:( Gcijc M+ Mgjbcl`cpecp S+ Fpcsbglecp R+ Gpmqqk_ll C- Ajrcpcb amjj_ecl fmkcmqr_qgq
gl fsk_l _mprga qkmmrf ksqajc acjjq 'HAmSMCq( glbsacb `w _jbmqrcpmlc- Pdjsecpq
Apaf 1//7< 343'2(;3/2,302-

'02/( Ssl Y+ Zf_le J+ Ls L+ Cfcl SS+ Qsgll MT+ Wc`cp KT- Ajbmqrcpmlc,glbsacb gldj_kk_,
rgml gl rfc p_r fc_pr ; pmjc md mvgb_rgtc qrpcqq- Ak J P_rfmj 1//1< 050'4(;0772,0780-

'020( Wcfjgle M+ Sncq CH+ Wgl N+ J_lqml CP+ Safkgbr BM+ Tfcgqcl K cr _j- R_ngb a_pbgm,
t_qasj_p _argml md _jbmqrcpmlc gl k_l- J Cjgl Elbmapglmj Mcr_` 0::8< 82'0/(;2407,
2411-

'021( R_b AK+ B_jkclr RJ+ Aqfrml N- R_ngb l_rpgspcrga _argml md _jbmqrcpmlc gl rfc p_r- J
Annj Pfwqgmj '0:84 ( 1//4< :8'1(;312,318-

'022( Gmkcx,S_lafcx EP- Mglcp_jmamprgamgb pcacnrmpq gl rfc `p_gl _lb a_pbgmt_qasj_p pce,
sj_rgml; kglmpgrw psjc@ Tpclbq Elbmapglmj Mcr_` 1/00< 11'4(;07:,087-

'023( Bpgjj_ CG+ Wc`cp KT- Mglcp_jmamprgamgb cvacqq+ bgcr_pw qmbgsk+ _lb kwma_pbg_j dg`pm,
qgq- J L_` Cjgl Mcb 0::1< 01/'5(;8:2,:/0-

'024( Qgl W+ Rsbmjnf AE+ Bmlb BR+ Rmaf_ R+ Bjmkkc EA+ Gmcjjlcp JJ cr _j- Tp_lqeclga
kmbcj md _jbmqrcpmlc,bpgtcl a_pbg_a fwncprpmnfw _lb fc_pr d_gjspc- Cgpa Rcq 1//2<
:2'0(;5:,75-

'025( MaCspjcw A+ J_ddc IZ- Mglcp_jmamprgamgb pcacnrmpq gl t_qasj_p dslargml _lb bgqc_qc-
Mmj Ccjj Elbmapglmj 1/01< 24/'1(;145,154-

'027( Rm`cpr V+ Hcwkcq C+ Sgjtcqrpc JS+ S_`pg A+ Suwlefcb_su B+ Dcja_wpc C- Alegmrclqgl
AT0 pcacnrmp qs`rwnc _q _ a_pbg_a r_pecr md _jbmqrcpmlc; pmjc gl _jbmqrcpmlc,q_jr,
glbsacb dg`pmqgq- Hwncprclqgml 0:::< 22'3(;:80,:85-

'028( M_plcw AM+ Bpmul NJ- Ajbmqrcpmlc _lb clb,mpe_l b_k_ec- Cjgl Sag 'Lmlb( 1//7<
002'5(;157,178-

'02:( L_jctcc N+ Rc`q_kcl MC+ B_ppcpc,Lck_gpc S+ Pcppgcp E+ N_pecmr J+ Bclgr_f JP cr _j-
Ajbmqrcpmlc glapc_qcq T,rwnc a_jagsk af_llcj cvnpcqqgml _lb gl tgrpm `c_rgle dpc,
osclaw gl lcml_r_j p_r a_pbgmkwmawrcq- C_pbgmt_qa Rcq 1//4< 57'1(;105,113-

'03/( Pgrr B+ Rckkc W+ Z_ll_b F+ Nc_rml J+ M_prglcx F+ Rmlgicp B cr _j- Enjcpclmlc+ _ qc,
jcargtc _jbmqrcpmlc `jmaicp+ gl n_rgclrq ugrf jcdr tclrpgasj_p bwqdslargml _drcp kwm,
a_pbg_j gld_pargml- N Elej J Mcb 1//2< 238'03(;02/:,0210-

'030( Pgrr B- Eddcar md _jbmqrcpmlc `jmai_bc gl n_rgclrq ugrf qwqrmjga jcdr tclrpgasj_p bwq,
dslargml; gknjga_rgmlq md rfc RALES _lb EPHESUS qrsbgcq- Mmj Ccjj Elbmapglmj 1//3<
107'0,1(;42,48-

'031( Bpmbw MJ+ V_plcp KJ+ V_qoscx EC+ Lcugq SJ- Cclrp_j lcptmsq qwqrck _lb rfc n_rfm,
eclcqgq md fwncprclqgml- Sgrcq _lb kcaf_lgqkq- Hwncprclqgml 0::0< 08'4 Ssnnj(;III7,
01-

'032( Bpmbw MJ- Cclrp_j lcptmsq qwqrck _lb kcaf_lgqkq md fwncprclqgml- Cjgl Pfwqgmj
Bgmafck 0:88< 5'2,3(;12/,12:-

'033( bc Kjmcr ER+ V_l Aaicp SA+ Sg`se RM+ Ogrxj MS+ Mcghcp OC+ R_fkmslg K cr _j- Bp_gl
kglcp_jmamprgamgb pcacnrmpq _lb aclrp_jjw pcesj_rcb dslargmlq- Kgblcw Ilr 1///<
47'3(;021:,0225-

'034( M_pqf N+ M_pqf A- A qfmpr fgqrmpw md lgrpmejwacpglc _lb lgrpga mvgbc gl nf_pk_amjmew
_lb nfwqgmjmew- Cjgl Evn Pf_pk_amj Pfwqgmj 1///< 17'3(;202,20:-

'035( G_m Y- Tfc ksjrgnjc _argmlq md NO- Pdjsecpq Apaf 1/0/< 34:'5(;81:,82:-
'037( Mgafcj T+ Fcpml O- Ngrpga mvgbc qwlrf_qcq; ufgaf+ ufcpc+ fmu+ _lb ufw@ J Cjgl Iltcqr

0::7< 0//':(;1035,1041-
'038( Fmpqrcpk_ll U+ Scqq_ WC- Ngrpga mvgbc qwlrf_qcq; pcesj_rgml _lb dslargml- Esp Hc_pr

J 1/01< 22'7(;81:,827b-
'03:( P_rcj RP+ MaAlbpcu J+ Scjj_i H+ Wfgrc CR+ Jm H+ Fpcck_l BA cr _j- Bgmjmega_j _qncarq

md pc_argtc lgrpmecl qncagcq- Bgmafgk Bgmnfwq Aar_ 0:::< 0300'1,2(;284,3//-
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'04/( K_jw_l_p_k_l B- Tc_afgle rfc `_qgaq md pcbmv `gmjmew rm kcbga_j _lb ep_bs_rc qrs,
bclrq; Ovgb_lrq+ _lrgmvgb_lrq _lb bgqc_qc kcaf_lgqkq- Rcbmv Bgmj 1/02< 0'0(;133,
147-

'040( Ej_fg MM+ Kmle YX+ M_r_r_ BM- Ovgb_rgtc qrpcqq _q _ kcbg_rmp md a_pbgmt_qasj_p
bgqc_qc- Ovgb Mcb Ccjj Lmlect 1//:< 1'4(;14:,15:-

'041( Gmu AJ+ Sr_kjcp JS- Rc_argmlq `cruccl lgrpga mvgbc _lb f_ckmejm`gl slbcp nfwqgm,
jmega_j amlbgrgmlq- N_rspc 0::8< 2:0'5552(;05:,072-

'042( Tqgi_q D- Al_jwqgq md lgrpgrc _lb lgrp_rc gl `gmjmega_j djsgbq `w _qq_wq `_qcb ml rfc
Gpgcqq pc_argml; _nnp_gq_j md rfc Gpgcqq pc_argml gl rfc L,_peglglc.lgrpga mvgbc _pc_ md
pcqc_paf- J Cfpmk_rmep B Al_jwr Tcaflmj Bgmkcb Lgdc Sag 1//7< 840'0,1(;40,7/-

'043( Mgiicjqcl RB+ W_pbk_l P- Bgmjmega_j afckgqrpw md pc_argtc mvwecl _lb lgrpmecl _lb
p_bg_rgml,glbsacb qgel_j rp_lqbsargml kcaf_lgqkq- Olameclc 1//2< 11'27(;4723,
4743-

'044( Msp_b F- Cwajga es_lmqglc kmlmnfmqnf_rc _q _ kcbg_rmp md t_qmbgj_rgml- J Cjgl Il,
tcqr 0:85< 78'0(;0,4-

'045( Gmu AJ+ F_pimsf CR+ Mslqml DA+ Pmqclafce MA+ Iqafgpmnmsjmq H- Bgmjmega_j qgelgdg,
a_lac md lgrpga mvgbc,kcbg_rcb npmrcgl kmbgdga_rgmlq- Ak J Pfwqgmj Lsle Ccjj Mmj
Pfwqgmj 1//3< 187'1(;L151,L158-

'047( Bmjmrgl_ VM+ N_hg`g S+ P_j_aglm JJ+ P_e_lm PJ+ Cmfcl RA- Ngrpga mvgbc bgpcarjw _argt_rcq
a_jagsk,bcnclbclr nmr_qqgsk af_llcjq gl t_qasj_p qkmmrf ksqajc- N_rspc 0::3<
258'5373(;84/,842-

'048( Ktgcrwq PR+ Gp_lecp DN- Rmjc md pc_argtc mvwecl _lb lgrpmecl qncagcq gl rfc t_qasj_p
pcqnmlqcq rm gldj_kk_rgml- Fpcc R_bga Bgmj Mcb 1/01< 41'2(;445,4:1-

'04:( Smfl HY+ Kpmrx F+ Z_fjcp S+ Gjmc T+ Kcjjcp M+ Tfcgqcl K cr _j- Cpsag_j pmjc md jma_j
ncpmvwlgrpgrc dmpk_rgml gl lcsrpmnfgj,glbsacb clbmrfcjg_j acjj _argt_rgml- C_pbgmt_qa
Rcq 1//2< 47'2(;8/3,804-

'05/( C_bcl_q E- Mgrmafmlbpg_j dpcc p_bga_j npmbsargml _lb acjj qgel_jgle- Mmj Aqncarq
Mcb 1//3< 14'0,1(;07,15-

'050( Ycm WS+ Lcc SJ+ Lcc JR+ Kgk KP- Ngrpmq_rgtc npmrcgl rwpmqglc kmbgdga_rgmlq; `gmafck,
gqrpw _lb dslargml_j qgelgdga_lac- BMB Rcn 1//8< 30'2(;0:3,1/2-

'051( Bgecjmu DJ- Ngrpmrwpmqglc,kmbgdgcb SERCA1; _ acjjsj_p qclqmp md pc_argtc lgrpmecl
qncagcq- Pdjsecpq Apaf 1//:< 347'2(;7/0,70/-

'052( Pcjsddm G+ R_bg R- Bgmafckgqrpw md npmrcgl rwpmqglc lgrp_rgml gl a_pbgmt_qasj_p n_,
rfmjmew- C_pbgmt_qa Rcq 1//7< 74'1(;1:0,2/1-

'053( Iqafgpmnmsjmq H- Bgmjmega_j qcjcargtgrw _lb dslargml_j _qncarq md npmrcgl rwpmqglc lg,
rp_rgml- Bgmafck Bgmnfwq Rcq Cmkksl 1//2< 2/4'2(;775,782-

'054( K_kgq_ig Y+ W_b_ K+ Bg_l K+ B_j_`_ljg B+ D_tgq K+ M_prgl E cr _j- Al _argtgrw gl p_r rgq,
qscq rf_r kmbgdgcq lgrpmrwpmqglc,amlr_glgle npmrcglq- Ppma N_rj Aa_b Sag U S A 0::8<
:4'1/(;00483,0048:-

'055( Dcc` RS+ Nspgcj T+ Cfcsle C+ Sskkcpq B+ L_kml BD+ Gpmqq SS cr _j- Cf_p_arcpgx_rgml
md _ acjjsj_p bclgrp_qc _argtgrw rf_r pctcpqcq lgrp_rgml md awajmmvwecl_qc- Ak J Pfwqgmj
Hc_pr Cgpa Pfwqgmj 1/02< 2/4'4(;H587,H5:8-

'057( Oqm_r_ GO+ Irm M+ Ejjgmr M+ Hmee J+ B_plcq PJ+ Irm K- Rcbsacb bclgrp_rgml _argtgrw gl
ncpgnfcp_j jsle md afpmlga m`qrpsargtc nsjkml_pw bgqc_qc- T_l_ddmq 1/01< 00'3(;12,
1:-

'058( Tmb_ N+ N_i_lgqfg S+ T_l_`c S- Ajbmqrcpmlc _ddcarq `jmmb djmu _lb t_qasj_p rmlc
pcesj_rcb `w clbmrfcjgsk,bcpgtcb NO; rfcp_ncsrga gknjga_rgmlq- Bp J Pf_pk_amj
1/02< 058'2(;40:,422-

'05:( L_spqcl JB+ Smkcpq M+ Kspx S+ MaC_ll L+ W_plfmjrx A+ Fpcck_l BA cr _j- Elbmrfcjg_j
pcesj_rgml md t_qmkmrgml gl _nmE,bcdgagclr kgac; gknjga_rgmlq dmp glrcp_argmlq `c,
ruccl ncpmvwlgrpgrc _lb rcrp_fwbpm`gmnrcpgl- Cgpasj_rgml 1//0< 0/2':(;0181,0188-
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'07/( Ik_lgqfg T+ Iichgk_ H+ Tqshgmi_ H+ Kspmg A+ Km`_w_qfg K+ Msp_e_ig Y cr _j- Abbgrgml md
cnjcpclmlc rm _l _legmrclqgl,amltcprgle clxwkc glfg`grmp cddcargtcjw gknpmtcq lgrpga
mvgbc `gm_t_gj_`gjgrw- Hwncprclqgml 1//8< 40'2(;723,730-

'070( Sfgqfcf`mp MH+ Atgjcq RJ+ Bpcll_l ML+ Fs X+ Gmmpk_qrga M+ Pc_pac GL cr _j- Aqqmag_,
rgml md lgrpmrwpmqglc jctcjq ugrf a_pbgmt_qasj_p bgqc_qc _lb kmbsj_rgml `w qr_rgl
rfcp_nw- JAMA 1//2< 18:'02(;0574,058/-

'071( Ncudcjj BG+ Iwcp LK+ Mmf_kk_b NN+ MaGp_u AP+ Efq_l A+ Rmq_lm G cr _j- Ajbmqrc,
pmlc pcesj_rcq t_qasj_p eclc rp_lqapgnrgml tg_ mvgb_rgtc qrpcqq,bcnclbclr _lb ,
glbcnclbclr n_rfu_wq- Aprcpgmqajcp Tfpmk` V_qa Bgmj 1/00< 20'8(;0870,088/-

'072( Igb_ T+ M_iglm Y+ Oi_kmrm K+ Ymqfgi_u_ N+ M_iglm I+ N_i_ksp_ T cr _j- Fslargml_j
kmbsj_rgml md rfc kglcp_jmamprgamgb pcacnrmp `w agq,bg_kkglcbgafjmpmnj_rglsk 'II(-
Kgblcw Ilr 1///< 48'3(;034/,035/-

'073( Lsnm B+ Mcqlgcp D+ Asxms G- Cwqrcglcq 83: _lb :31 md fsk_l kglcp_jmamprgamgb
pcacnrmp _pc apsag_j dmp qrcpmgb `glbgle- Bgmafckgqrpw 0::8< 27'24(;01042,0104:-

'074( Vprmtqlgi F+ Jmspb_gl M+ Cfcposg G+ Lcdc`tpc J+ Fpgcbj_lbcp G- Gjsamamprgamgb glfg`g,
rgml md N_,Pg amrp_lqnmpr gl pcl_j cngrfcjg_j acjjq gq kcbg_rcb `w npmrcgl igl_qc C- J
Bgmj Cfck 0::3< 15:'01(;8871,8877-

'075( Mcglcj S+ Rsfq S+ Safsk_ll K+ Srp_rx N+ Tpclik_ll K+ Safpcgcp B cr _j- Mglcp_jmamp,
rgamgb pcacnrmp glrcp_argml ugrf SP0 eclcp_rcq _ lcu pcqnmlqc cjckclr dmp
n_rfmnfwqgmjmega_jjw pcjct_lr eclc cvnpcqqgml- Nsajcga Aagbq Rcq 1/02< 30'07(;8/34,
8/5/-

'077( Ostp_pb,P_qa_sb A+ Psrrglg S+ S_glrc,M_pgc Y+ Arfk_l R+ Fmlr_glc V+ Cjsxc_sb F cr _j-
Cmlbgrgml_j eclc cvnpcqqgml gl pcl_j amjjcargle bsar cngrfcjg_j acjjq; sqc md rfc glbsa,
g`jc Cpc,jmv qwqrck- Ak J Pfwqgmj Rcl_j Pfwqgmj 1//3< 185'0(;F08/,F087-

'078( L_lc RD+ Fcbcpk_l D+ Fjmp_ JL+ Bcai BL- Cmknsrcp,_qqgqrcb bcrcpkgl_rgml md npmrcgl
amlaclrp_rgmlq dpmk bwc,`glbgle _lb `gaglafmlglga _agb npmrcgl _qq_wq ncpdmpkcb gl
kgapmrgrcp nj_rcq- J Ikkslmj Mcrfmbq 0:85< :1'1(;150,17/-

'07:( Pp_qfcp DC+ Eaiclpmbc VK+ W_pb WW+ Ppclbcpe_qr FG+ Cmpkgcp MJ- Ppgk_pw qrpsa,
rspc md rfc Acosmpc_ tgarmpg_ epccl,djsmpcqaclr npmrcgl- Gclc 0::1< 000'1(;11:,122-

'08/( M_pxglxge M+ Nsqqjcp AK+ Sr_bjcp J+ M_pxglxge E+ B_prfjcl W+ Nsqqjcp NC cr _j- Ik,
npmtcb kcrfmbq rm kc_qspc clb npmbsarq md lgrpga mvgbc gl `gmjmega_j djsgbq; lgrpgrc+
lgrp_rc+ _lb S,lgrpmqmrfgmjq- Ngrpga Ovgbc 0::7< 0'1(;077,08:-

'080( Gpgcqq JP- Bckcpislecl xs bcp A`f_lbjsle bcp HH; Wcqcjw slb Bclcbgir "¡`cp cg,
lgec Axmtcp`glbslecl-"- Bcp Dcsrqaf Cfck Gcq 087:< 01;315,318-

'081( SNAP,Srpsirspdmpkcj-
frrnq;..uuu-rfcpkmdgqfcp-amk.mpbcp.a_r_jme.npmbsar.N7:17< A`psdb_rsk;
14-/0-1/07-

'082( Fmpkcj tml Sgl,0 slb NO,Fpcgqcrxsle _sq Sgl,0 slb SNAP<
frrnq;..uuu-rfcpkmdgqfcp-amk.bc.bc.fmkc.pcdcpclacq.kmjcasj_p,npm`cq,rfc,
f_lb`mmi.npm`cq,dmp,pc_argtc,mvwecl,qncagcq,glajsbgle,lgrpga,mvgbc.npm`cq,dmp,
lgrpga,mvgbc,pcqc_paf-frkj< A`psdb_rsk; 14-/0-1/07-

'083( Tp_aicw JL+ Ujg_qx TF+ Hcucrr SJ- SIN,0,glbsacb awrmrmvgagrw gl kgvcb amprga_j acjj asj,
rspc; ncpmvwlgrpgrc,bcnclbclr _lb ,glbcnclbclr glbsargml md cvagrmrmvga acjj bc_rf- J
Ncspmafck 1//0< 7:'1(;334,344-

'084( Bmfl H+ Safml_dglecp K- Ovwecl _lb mvgb_rgml npmkmrc rfc pcjc_qc md lgrpga mvgbc
dpmk qwblmlgkglcq- J C_pbgmt_qa Pf_pk_amj 0:8:< 03 Ssnnj 00;S5,01-

'085( Fccjgqaf M+ Oqrpmuqig J+ Nm_ai E- Ol rfc kcaf_lgqk md NO pcjc_qc dpmk
qwblmlgkglcq- J C_pbgmt_qa Pf_pk_amj 0:8:< 03 Ssnnj 00;S02,S11-

'087( Lmk`cq M+ Kclmsaf S+ Smsosc A+ F_pk_l N+ R_dcqrgl,O`jgl ME- Tfc kglcp_jmamprg,
amgb pcacnrmp bgqapgkgl_rcq _jbmqrcpmlc dpmk ejsamamprgamgbq glbcnclbclrjw md rfc
00 `cr_,fwbpmvwqrcpmgb bcfwbpmecl_qc- Elbmapglmjmew 0::3< 024'2(;823,83/-
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'088( WHO- WHO,K_pbgmt_qisj£pc Epip_lislecl _jq ucjrucgr d¤fpclbc Tmbcqspq_afc-
frrn;..uuu-ufm-glr.kcbg_aclrpc.d_arqfccrq.dq207.cl.< A`psdb_rsk; 14-/0-1/07-

'08:( B_scpq_afq J+ Fp_aa_pmjjm D- Mmpc NO,lm kmpc ROS; amk`glcb qcjcargtc kglcp_jm,
amprgamgb pcacnrmp `jmai_bc _lb _legmrclqgl,amltcprgle clxwkc glfg`grgml dmp t_qas,
j_p npmrcargml- Hwncprclqgml 1//8< 40'2(;513,514-

'0:/( N_e_qc M+ Awsx_u_ N+ K_u_p_x_ig W+ Iqfgx_u_ K+ Ucb_ K+ Ymqfgb_ S cr _j- Ovgb_rgtc
qrpcqq a_sqcq kglcp_jmamprgamgb pcacnrmp _argt_rgml gl p_r a_pbgmkwmawrcq; pmjc md
qk_jj GTP_qc R_a0- Hwncprclqgml 1/01< 4:'1(;4//,4/5-

'0:0( W_le H+ Sfgkmq_u_ T+ M_rqsg H+ K_lcim T+ Oesp_ S+ Ucr_ic Y cr _j- P_p_bmvga_j kgl,
cp_jmamprgamgb pcacnrmp _argt_rgml _lb jcdr tclrpgasj_p bg_qrmjga bwqdslargml slbcp
fgef mvgb_rgtc qrpcqq amlbgrgmlq- J Hwncprclq 1//8< 15'7(;0342,0351-

'0:1( Oi_kmrm K+ T_l_i_ H+ Oe_u_ H+ M_iglm Y+ Eesafg H+ H_w_qfg S cr _j- Rcbmv,
bcnclbclr pcesj_rgml md lsajc_p gknmpr md rfc ejsamamprgamgb pcacnrmp- J Bgmj Cfck
0:::< 173'04(;0/252,0/270-

'0:2( H_bmic PW+ Kgn_pg T+ Scaij JR+ Cf_nk_l KE- Mmbsj_rgml md 00`cr_,fwbpmvwqrcpmgb
bcfwbpmecl_qc _q _ qrp_rcew rm pcbsac t_qasj_p gldj_kk_rgml- Cspp Arfcpmqajcp Rcn
1/02< 04'4(;21/-

'0:3( Zgr_r Ajdpcb Nm`cj< uuu-lsp,xgr_rc-amk._srmp.Ajdpcb]Nm`cj< A`psdb_rsk;
14-/0-1/07-



, 8/ ,

4) KZWdW_
0- Dcp fsk_lc Mglcp_jmimprgimgbpcxcnrmp 'fMR( ucgqr lc`cl qcglcp nfwqgmjmegqafcl Bcbcs,

rsle d¤p bcl W_qqcp,.Ejcirpmjwr,H_sqf_jr slb Bjsrbpsai _saf n_rfmnfwqgmjmegqafc Eddcirc
_sd slb gqr _l bcp Elrqrcfsle i_pbgmpclmt_qisj£pcp Epip_lislecl ¤`cp bgc F§pbcpsle tml
Fg`pmqc+ Ildj_kk_rgml slb clbmrfcjg_jcp Dwqdslirgml `crcgjger-

1- Bcqrgkkrc Bcejcgrd_irmpcl qglb xsp n_rfmeclcl fMR,Airgtgcpsle lmruclbge- Eglcp bgcqcp
F_irmpcl qglb pc_irgtc Srgaiqrmddqncxgcq 'RNS(- Ik fcrcpmjmecl Zcjjcvnpcqqgmlqqwqrck 'OK,
Zcjjcl( `cugpicl Srgaiqrmddkmlmvgb 'NO( slb b_q pc_irgtc Dcpgt_r Pcpmvwlgrpgr
'ONOO,( cglc Mmbsj_rgml bcp rp_lqipgnrgmlcjjcl fMR,Airgtgr£r-

2- NO d¤fpr gl OK,Zcjjcl imlxclrp_rgmlq_`f£lege xs cglcp A`l_fkc bcp fMR,Airgtgr£r qm,
umfj gk slqrgksjgcprcl _jq _saf gk Ajbmqrcpml,qrgksjgcprcl Zsqr_lb+ k§ejgafcpucgqc _jq
Asqbpsai bcp t_qmnpmrcirgtcl Fslirgml tml NO-

3- ONOO, qrcgecpr gl OK,Zcjjcl xcgr, slb imlxclrp_rgmlq_`f£lege bgc Airgtgr£r bcq slqrgks,
jgcprcl fMR- Dgcq slrcpqr¤rxr bgc Hwnmrfcqc+ b_qq pc_irgtc Srgaiqrmddqncxgcq xsp gl_b£os_,
rcl fMR,Airgtgcpsle `cgrp_ecl-

4- Dcp fsk_lc Gjsimimprgimgbpcxcnrmp 'fGR( gqr bcp cleqrc Vcpu_lbrc bcq fMR- NO slb
ONOO, fckkcl `cgbc bgc Airgtgr£r qmumfj bcq dpcgcl fGR _jq _saf bcq Dcv_kcrf_qml,
qrgksjgcprcl fGR gl OK,Zcjjcl- M§ejgafcpucgqc slrcpqr¤rxr NO qmkgr qcglc t_qmnpmrcirgtc
Fslirgml- Dgc Bcbcsrsle tml ONOO, _sd bgc fGR,Airgtgr£r `cb_pd ucgrcpcp Kj£psle-

5- Dgc rp_lqipgnrgmlcjjc Airgtgr£r bcp rpsligcprcl MR,V_pg_lrc CDEF ugpb bspaf ONOO, _l,
bcpq _jq `cgk lgafr eci¤pxrcl fMR l_af Ajbmqrcpml,Srgksj_rgml gl OK,Zcjjcl qrgksjgcpr-
Dgc MR,A.B,Dmk£lc i§llrc qmkgr Alepgddqnslir tml ONOO, qcgl-

7- ONOO, _jq Srcjjtcprpcrcp d¤p RNS gqr gl bcp L_ec+ Ppmrcgl,Twpmqgl,Rcqrc _jq nmqrrp_lqj_rgm,
l_jc Mmbgdgi_rgml xs lgrpgcpcl- Dgc Bgjbsle tml 2,Ngrpm,Twpmqgl gqr kgr bck tcpuclbcrcl
ONOO, ,Dmlmp Sgl,0 k§ejgaf+ cglc clrqnpcafclbc Twpmqgl,Ngrpgcpsle tml Rglbcp_j`skgl
gqr gk Wcqrcpl Bjmr b_pqrcjj`_p-

8- Il OK, slb HEK1:2,Zcjjcl j£qqr qgaf l_af ONOO, ,Eglugpisle icglc Twpmqgl,Ngrpgcpsle
l_afucgqcl- Epqr l_af Lwqc bcp Zcjjcl gqr cglc slqncxgdgqafc Twpmqgl,Ngrpgcpsle b_pqrcjj`_p-

:- Egl N_afucgq cglcp qncxgdgqafcl Twpmqgl,Ngrpgcpsle _jq Fmjec lgrpmq_rgtcl Srpcqqcq _k fMR
u_p lgafr k§ejgaf- Mcrfmbgqafc Upq_afcl qglb b_`cg u_fpqafcgljgafcp _jq cglc Ngafrkmbg,
dgi_rgml bcq fMR-

0/- Albcpq _jq gl bcp Lgrcp_rsp mdrk_jq `cqafpgc`cl+ qafcglcl pc_irgtc Srgaiqrmdd,Sncxgcq _jq
Asqbpsai bcq xcjjsj£pcl Rcbmv,Sr_rsq lgafr lsp Fmjec cglcp gl_b£os_rcl fMR,Airgtgcpsle+
qmlbcpl _saf Upq_afc bcqqcl xs qcgl-



, X ,

JW]Tdedeq_V[Y¥W[edWc¥]qcf_Y

Iaf cpij£pc fgcpkgr+ b_qq bgc tmpjgceclbc Ap`cgr qcj`qrqr£lbge slb lsp slrcp Vcpuclbsle bcp
_lecec`clcl Qscjjcl slb Hgjdqkgrrcj _lecdcprger uspbc- Bcg bcp Asqu_fj slb Asqucprsle bcq
M_rcpg_jq qmugc `cg bcp Hcpqrcjjsle bcp Ap`cgr f_`c gaf icglc dpckbcl Ulrcpqr¤rxsleqjcgqrsl,
ecl cpf_jrcl-
Asq _lbcpcl Ap`cgrcl u§prjgaf mbcp glf_jrjgaf clrlmkkclc Tcvrqrcjjcl mbcp Kmlxcnrc uspbcl
_sqbp¤aijgaf _jq qmjafc ecicllxcgaflcr slb _jq Qscjjcl _lecec`cl-

K_rfjccl Safj§p

=c¥]qcf_Y tTWc XctZWcW Gc`^`e[`_dgWcdfUZW

Iaf cpij£pc fgcpkgr+ b_qq gaf _s¢cp bgcqcp Ap`cgr icglc ucgrcpcl Ppmkmrgmlqtcpqsafc slrcp,
lmkkcl f_`c-
Dgcq gqr kcgl cpqrcq Ppmkmrgmlqtcpd_fpcl-

K_rfjccl Safj§p



, XI ,

CWTW_d]SfX

GWcds_][UZW <SeW_
N_kc; K_rfjccl Safj§p
Gc`sprqb_rsk; 02-/7-0:84
Gc`sprqmpr; H_jjc . S__jc
Sr__rq_lecf§pgeicgr; bcsrqaf

JUZf][dUZW 9fdT[]Vf_Y
0::1 ‒ 0::5 Gpslbqafsjc Tpmrf_ gl H_jjc . S__jc
0::5 ‒ 1//4 Bspe,Gwkl_qgsk Wcrrgl

Ajjeckcglc Hmafqafsjpcgdc

@`UZdUZf]SfdT[]Vf_Y
1//4 ‒ 1/00 Srsbgsk bcp Hsk_lkcbgxgl

M_prgl,Lsrfcp,Ulgtcpqgr£r H_jjc,Wgrrcl`cpe

ncke][UZW Kqe[Y¥W[e
Scgr /0-/5-1/01 ‘pxrgl gl Wcgrcp`gjbsle+ Kjglgi d¤p Illcpc Mcbgxgl

Hcjgmq Kjglgisk K§rfcl
00.1/04 ‒ /0.1/07 Ulrcp`pcafsle ucecl Ejrcplxcgr

Gc`^`e[`_
1//8 ‒ 1/07 Jsjgsq,Bcplqrcgl,Ilqrgrsr d¤p Pfwqgmjmegc+ Mcbgxglgqafc F_isjr£r

M_prgl,Lsrfcp,Ulgtcpqgr£r H_jjc,Wgrrcl`cpe



, XII ,

<S_¥dSYf_Y

D_licl k§afrc gaf Hcppl Ppmd- Dp- kcb- Mgaf_cj Gcijc d¤p bgc M§ejgaficgr xsp Ppmkmrgml qm,
ugc bcp dpcslbjgafcl ¡`cpj_qqsle bcq Tfck_q- Ifpc jcfppcgafcl Vmpjcqslecl slb Sckgl_pc
qmugc Ifp Ele_eckclr d¤p bgc Bcj_lec bcp Srsbclrcl u_pcl bcp Gpslb+ cglc Ppmkmrgml gk
Jsjgsq Bcplqrcgl,Ilqrgrsr d¤p Pfwqgmjmegc _lxsqrpc`cl-
Zsbck ecfr cgl `cqmlbcpcp D_li _l PD Dp- pcp- l_r- Gcp_jb Safucpbr d¤p bgc slej_s`jgaf fgjd,
pcgafc Ulrcpqr¤rxsle slb Mmrgt_rgml glq`cqmlbcpc u£fpclb bcp Aldcprgesle bcq qafpgdrjgafcl
Tcgjq bcp Dgqqcpr_rgml- Dgc Zcgr bcp Zsq_kkcl_p`cgr+ Dgqisqqgml+ imlqrpsirgtcl Kpgrgi slb Scc,
jclndjcec kgr lgafr,d_afjgafcl Bcj_lecl gqr tml slqaf£rx`_pck Wcpr-

Iaf `cb_lic kgaf ucgrcpfgl `cg bcp ecq_krcl Ap`cgrqepsnnc bcq Jsjgsq,Bcplqrcgl,Ilqrgrsrq d¤p
Pfwqgmjmegc- Ajjc f_`cl xsk Gcjglecl bgcqcp Ap`cgr `cgecrp_ecl-
Fp_s Sglbw R_`c b_lic gaf fcpxjgafqr d¤p bgc £s¢cpqr ecbsjbgec Egl_p`cgrsle gl bgc
L_`mp_p`cgr xs Bcegll kcglcp Ppmkmrgmlqr£rgeicgr- As¢cpbck k§afrc gaf kgaf d¤p bgc Bcrpcs,
sle slb Hgjdc gl j_`mprcaflgqafcl Alecjceclfcgrcl `cg Sgepgb Mgjbcl`cpecp+ K_rh_ Safsk_ll+
Bcrrgl_ Saflcgbcp slb Ngamjc Srp£rx `cb_licl- Ifp f_`r d¤p cglc qcfp _leclcfkc Ap`cgrq_rkm,
qnf£pc ecqmper- Eq u_p kgp cgl Vcpel¤ecl+ kgr csaf xsq_kkcl _p`cgrcl xs b¤pdcl slb gaf
ucpbc kgaf gkkcp kgr Fpcsbc b_p_l xsp¤ai cpgllcpl-
Asaf `cg bcl ucgrcpcl ugqqclqaf_drjgafcl Mgr_p`cgrcpl+ glq`cqmlbcpc Ppmd- Dp- kcb- Dp- pcp-
l_r- Cj_sbg_ Gpmqqk_ll+ Dp- kcb- tcr- B_p`_p_ Safpcgcp+ Dp- pcp- l_r- Allc Rgck_ll slb Dp-
pcp- l_r- Srcd_lgc Rsfq b_lic gaf d¤p bgc qrcrq tmpf_lbclcl slb `cpcgrugjjge cprcgjrcl d_afjgafcl
R_rqafj£ec qmugc jgc`cl Wmprc-

Vml e_lxck Hcpxcl b_lic gaf kcglcl Ejrcpl- F¤p bgc Lgc`c+ kgr bcp gfp kgaf `cejcgrcr slb tmp,
`cf_jrjmq slrcpqr¤rxr+ i_ll k_l lgafr mdr eclse D_licqaf§l q_ecl!
Ngafr xsjcrxr ec`¤fpr kcglck Lc`clqecd£fprcl M_rrfg_q Bmllic epm¢cp D_li+ bcp kgaf qrcrq
xsp Fcprgeqrcjjsle bgcqcp Ap`cgr cpksrger f_r- Dgp slb slqcpcp Tmafrcp tcpb_lic gaf qm tgcj!


