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� TERAPIA GENICA AAV.MEDIATA RIPRISTINANTE IL GENE

DELL� OTOFERLINA�

TRADUZIONE

Dcj rcqrm bcj Bpctcrrm Espmncm l/ 4 ; 22 465- bmk_lb_ l/6

31812; 62/5 bcnmqgr_r_ gj 31 ecll_gm 3131-

bg 2* INSTITUT PASTEUR- bg l_xgml_jgr� dp_lacqc- aml qcbc

gl 36.39- RUE DU DOCTEUR ROUX . 86126 PARIS )FRANCIA*-

3* CENTRE NATIONAL DE LA RECHERCHE SCIENTIFIQUE )CNRS*- aml

qcbc gl 4- RUE MICHEL.ANGE . 86127 PARIS )FRANCIA*21

4* INSTITUT NATIONAL DE LA SANTE ET DE LA RECHERCHE MEDICALE

)INSERM*- aml qcbc gl 212 RUE TOLBIAC . 86124 PARIS

)FRANCIA*

Iltclrmpg< SAFIEDDINE S__gb- PETIT Cfpgqrglc

RIASSUNTO26

I npcqclrg gltclrmpg pgnmpr_lm osg- lcj kmbcjjm bg

rmnm DFNB; )rmng ilmai.msr ncp OTOF*- j_ npgk_ npmt_ bg

npglagngm afc j� cpme_xgmlc amajc_pc bg sl aDNA dp_kkclr_rm

_rrp_tcpqm sl _nnpmaagm _ bsnjgac tcrrmpc AAV ns�

amppceecpc cddga_ackclrc c gl k_lgcp_ bsp_rsp_ gj dclmrgnm31

bg qmpbgr� npmdmlb_ bg oscqrg rmng- os_lbm j_

qmkkglgqrp_xgmlc _ttgclc bcagq_kclrc bmnm afc gj jmpm

qgqrck_ sbgrgtm � k_rsp_rm )P41*/ L_ npcqclrc gltclxgmlc

amlacplc- ncpr_lrm- sl qgqrck_ tcrrmpc afc amlqclrc

j� cqnpcqqgmlc bcj nmjgncnrgbc mrmdcpjgl_ bg jslefcxx_36
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glrcp_- m bg sl qsm dp_kkclrm dslxgml_jc- gl acjjsjc

a_ncjjsrc glrcplc- ncp sqm lcj rp_rr_pc n_xgclrg _ddcrrg

b_ qmpbgr� DFNB; m lcj npctclgpc j_ qmpbgr� DFNB; gl

n_xgclrg _tclrg ksr_xgmlg DFNB; - gl asg bcrrg n_xgclrg

qmlm n_xgclrg _tclrg sl qgqrck_ sbgrgtm qtgjsnn_rm c6

k_rspm- os_jg lcml_rg- gld_lrg- `_k`glg- _bmjcqaclrg m

_bsjrg/

DESCRIZIONE

GH6HD 9;AAa6FH; 9;AAa?CI;CJ?DC;

Pg� bcjj_ kcr� bcg a_qg bg qmpbgr� amleclgr_ npmdmlb_21

lml qglbpmkga_ npcqclr_ sl_ a_sq_ eclcrga_- c ncp jm ng�

)y91'* qg rp_rr_ bg dmpkc _srmqmkgafc pcacqqgtc )DFNB*

)Dsk_l D/ c Tcigl M- Fpmlr Bgmqag )L_lbk_pi Eb* 28<3324.

3347 )3123**/ L_ bg_elmqg eclcrga_ bg qmpbgr� dmplgqac

gldmpk_xgmlg cqqclxg_jg ncp jc rcp_ngc eclgafc amajc_pg-26

c lcejg sjrgkg _llg qmlm qr_rg d_rrg p_ngbg npmepcqqg gl

rcpkglg qg_ bg _aasp_rcxx_ afc bg _aacqqg`gjgr� _b cq_kg

eclcrgag/ L(gbclrgdga_xgmlc bg ksr_xgmlg lcg eclg bcjj_

qmpbgr� qglbpmkga_ nmrpc``c _lrgagn_pc bg kmjrg _llg

j� glqmpeclx_ bg qglrmkg lcg n_xgclrg- amlacbclbm rcknm _31

sl_ ng_lgdga_xgmlc bcjj_ ecqrgmlc bcjj_ k_j_rrg_/

I eclg bcjj_ qmpbgr� ambgdga_lm ncp npmrcglc aml

sl(_kng_ e_kk_ bg dslxgmlg kmjcamj_pg- tgr_jg ncp gj

dslxgml_kclrm amajc_pc- os_jc jm qtgjsnnm bcjj(mpe_lm

qclqmpg_jc- j_ rp_qbsxgmlc bcj qsmlm lcjjc qrcpcmagjg_36
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bcjjc acjjsjc a_ncjjsrc- gj k_lrclgkclrm bcj nmrclxg_jc

clbmamajc_pc )EP* c sl� cjct_r_ amlaclrp_xgmlc bg nmr_qqgm

cvrp_acjjsj_pc- c j_ lcspmrp_qkgqqgmlc qgl_nrga_ dp_

acjjsjc a_ncjjsrc c lcspmlg bcj e_lejgm qngp_jc )SGN*/ Lc

npglagn_jg npmrcglc amqrgrsgrc _ n_prgpc b_ eclg bcjj_6

qmpbgr� glajsbmlm a_l_jg gmlgag c rp_qnmpr_rmpg- egslxgmlg

e_n c egslxgmlg qrpcrrc- qs`slgr� npmrcgafc lcg kmrmpg bcj

agrmqafcjcrpm c kmjcamj_pg c d_rrmpg bg rp_qapgxgmlc

cqnpcqqg gl tg_ rp_lqgrmpg_ lcjjm qtgjsnnm amajc_pc/ Cfc

sl_ ksr_xgmlc gldjsgqa_ qsjjm qtgjsnnm amajc_pc glgxg_jc21

c nmprg _ sl_ qgelgdga_rgt_ bceclcp_xgmlc acjjsj_pc � sl

d_rrmpc gknmpr_lrc lcj bcrcpkgl_pc j_ &dglcqrp_ rcknmp_jc

bg rp_rr_kclrm&- gj afc p_nnpcqclr_ sl npm`jck_ apsag_jc

gl oscqrm a_knm rcp_ncsrgam/

Ikng_lrg amajc_pg npmrcqgag qmlm _rrs_jkclrc26

srgjgxx_rg ncp j_ pg_`gjgr_xgmlc )Kp_j A c O(Dmlmefsc GM

N Elej J Mcb 474)26*<2549.2561 )3121**- k_ gj pcasncpm

bcjj(sbgrm � jsleg b_jj(cqqcpc ncpdcrrm- gl n_prgamj_pc

ncp j_ ncpacxgmlc bcjj� cjmosgm gl _k`gclrg pskmpmqg m ncp

j_ ncpacxgmlc bcjj_ ksqga_- _ a_sq_ bg sl jmpm jgkgrc31

glrpglqcam bg pgqmjsxgmlc bcjj_ dpcosclx_- amq� amkc

gknmqr_ b_jj(glrcpdcpclx_ cjcrrpga_ glrcpa_l_jg/

Ul_ kmrgt_xgmlc npglagn_jc lcjjm qtgjsnn_pc

rp_rr_kclrg `gmjmegag � pgnpgqrgl_pc j(sbgrm qclx_

j(gkng_lrm bg _jasl bgqnmqgrgtm npmrcqgam- c mrrclcpc sl_36
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os_jgr� bg pgqmjsxgmlc bcj qsmlm c sl amqrm slgr_pgm afc

qg_lm bg ep_l jsle_ kgejgmpg bg os_lrm _rrs_jkclrc

mrrclg`gjc aml gkng_lrg amajc_pg/ Il n_prgamj_pc- sl_

rcp_ng_ eclga_ aml sl_ rcp_ng_ eclga_ jma_jc kcbg_r_ b_

tgpsq Abclm_qqmag_rg )AAV* � eg� qr_r_ npmnmqr_ ncp6

rp_rr_pc dmpkc bg qmpbgr� lcjj� smkm )Zf_le CO @H*-

Fpmlrgcpq gl Mmjcasj_p Ncspmqagclac- tmj/ 22- Apr/ 332-

3129*/

Urgjgxx_lbm sl kmbcjjm bg rmnm ilmai.gl Uqf2a

a/327G@A ncp qrsbg_pc j_ k_j_rrg_ bg Uqfcp bg rgnm I C-21

P_l CO @H/ N_rspc `gmrcaflmjmew= 46)4*<375.383 )3128*

f_llm tcpgdga_rm qc sl_ rcp_ng_ eclga_ amajc_pc nmrcqqc

cqqcpc srgjgxx_r_ ncp glbgtgbs_pc _ `cpq_ejgm acjjsjc

a_ncjjsrc ncp amppceecpc gj dclmrgnm bg qmpbgr� / Ul lsmtm

AAV qglrcrgam- Ala91L76- cp_ gl ep_bm bg rp_qbsppc @; 1' bg26

acjjsjc a_ncjjsrc/ Ij rp_rr_kclrm bgkmqrp_ npcqcpt_xgmlc

kmpdmjmega_ lcjj_ amajc_- c jc qmejgc sbgrgtc cp_lm

kgejgmp_rc ncp 71.81 bB _ amldpmlrm aml mpcaafgc lml

rp_rr_rc- os_lbm tcrrmpg tgp_jg pgamk`gl_lrg tclgt_lm

glgcrr_rg gl P1.P2 )mqqg_- gj egmplm gl asg g rmng31

l_qact_lm m gj egmplm bmnm- gj afc � bclmkgl_rm &egmplg

nmqrl_r_jg 1 m 2&*/ Lc kcbcqgkc glgcxgmlg cqcesgrc gl P21.

P23 )mqqg_- bgcag m bmbgag egmplg bmnm j_ l_qagr_- _nncl_

npgk_ bcjj� glqr_sp_pqg bcjj(sbgrm . gj afc qg tcpgdga_

agpa_ gl P23 gl oscqr_ qncagc* lml qmprgt_lm _jasl cddcrrm36
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bg rp_rr_kclrm )P_l CO @H/ N_rspc `gmrcaflmjmew=

46)4*<375.383 )3128*/

Aigj CO @H/ Ncspml 86<394.3; 4 )3123* f_llm srgjgxx_rm

AAV302 ncp cpme_pc gj aDNA bcj rp_qnmpr_rmpc bg ejsr_kk_rm

tcqagamj_pc 4 )?EHPO-* lcjj_ amajc_ bg rmng KO lcml_rg6

)mqqg_- egmplg nmqrl_r_jg b_ 2 _ 23* _j dglc bg rp_rr_pc

sl bgqmpbglc bcjj_ rp_qkgqqgmlc qgl_nrga_ bcjjc acjjsjc

a_ncjjsrc glrcplc/ Ssjj_ `_qc bg b_rg mrrclsrg b_jj_

pgqnmqr_ bcj rpmlam acpc`p_jc _ qrgkmjg _asqrgag )ABR* c

b_g pgdjcqqg bg rp_q_jgkclrm _ qrgkmjg _asqrgag- cqqg21

bgkmqrp_pmlm afc j_ dslxgmlc sbgrgt_ lcjjc mpcaafgc

qmrrmnmqrc _ glgcxgmlc _lb_t_ glamlrpm _ pcasncpm clrpm 3

qcrrgk_lc/

Qscqrg bsc qrsbg amldcpk_lm sl� _rrcls_xgmlc

qgelgdga_rgt_ bcjj_ bceclcp_xgmlc acjjsj_pc lcjj_ amajc_-26

os_lbm tcrrmpg tgp_jg pgamk`gl_lrg cp_lm glgcrr_rg gl

qr_bg nmqrl_r_jg glgxg_jg- mqqg_- npgk_ bcjj_ k_rsp_xgmlc

bcjjc acjjsjc a_ncjjsrc bg rmnm/

Ab meeg- rsrrg ejg qrsbg bg rcp_ng_ eclga_ afc f_llm

t_jsr_rm j_ rcp_ng_ bcjj(mpcaafgm glrcplm lcg rmng f_llm31

amlajsqm afc oscqrc rcp_ngc lml qmlm cddga_ag gl _lgk_jg

_bsjrg/ Sg amltgclc- amq� - qsj d_rrm afc tg qg_ sl ncpgmbm

apgrgam ncpaf� sl_ rcp_ng_ eclga_ qg_ cddga_ac lcj

npcqcpt_pc m pcasncp_pc j(sbgrm- c afc sl_ dglcqrp_ bg

mnnmprslgr� ncp gj rp_rr_kclrm cqgqr_ qmjr_lrm lcg rmng _36
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slm qr_bgm ck`pgml_jc m nmqrl_r_jc glgxg_jc- mqqg_- npgk_

bcjj� glqr_sp_pqg bcjj(sbgrm )Afkcb CO @H*- JARO 29<75; .781

)3128*/

� `cl lmrm afc j(mpcaafgm glrcplm bg rmnm � _lamp_

qrpsrrsp_jkclrc c dslxgml_jkclrc gkk_rspm _jj_ l_qagr_- c6

afc j� glqr_sp_pqg bcjj(sbgrm f_ jsmem gl oscqr_ qncagc

_lgk_jc gj egmplm 23 nmqrl_r_jc )P23* ncp p_eegslecpc gj

qsm rcpkglc glrmplm _j egmplm 31 nmqrl_r_jc )P31* )Sflcpqml

c Wgjjmrr- J/ Cmkn/ Pfwqgmj/ Pqwafmj/ ; 5- 47.51 )2; 91**/

Tsrr_tg_- j(glqr_sp_pqg c j_ k_rsp_xgmlc bcjj(sbgrm qg21

tcpgdga_lm aml sl_ rckngqrga_ amknjcr_kclrc bgddcpclrc

lcjj� smkm/ Dg d_rrm- j� mpcaafgm glrcplm sk_lm � gl ep_bm

bg dslxgmlc sbgrgt_ eg� _ n_prgpc b_ 5-6 kcqg bg tgr_

srcpgl_ c oscqr_ p_eegslec gj qsm amkngkclrm _jj_ l_qagr_

)adp/ Fgesp_ 7 c Hcnncp PG c Sf_fgbsjj_f BS Apaf Dgq26

Cfgjb82 )3*<F92.98 )2; ; 5**/

Cg� qgelgdga_ afc ejg cqncpgkclrg bcjj_ rcalga_ lmr_-

tmjrg _ pgnpgqrgl_pc jc dslxgmlg sbgrgtc npgk_

bcjj(glqr_sp_pqg bcjj(sbgrm m npgk_ bcjj_ dglc bcjj_

k_rsp_xgmlc amajc_pc- bmtpc``cpm cqqcpc amlbmrrg31

lcjj� srcpm- os_lbm rp_qnmqrg gl qrsbg ajglgag qsjj(smkm

)Fgesp_ 7*/ Tsrr_tg_- lcqqsl cqqcpc sk_lm � k_g qr_rm

rp_rr_rm _b meeg aml sl_ rcp_ng_ eclga_ kgp_r_ _ acjjsjc

a_ncjjsrc- nmgaf� pgnpgqrgl_pc j(sbgrm lcjjm qr_bgm

nmqrl_r_jc m lcjj(gld_lxg_ )mqqg_- os_lbm gj qgqrck_36
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sbgrgtm � amknjcr_kclrc k_rspm c dslxgml_jc* � qr_rm

pgrclsrm gknmqqg`gjc/

Cg� lmlbgkclm- j(m`gcrrgtm sjrgkm bg sl_ rcp_ng_

eclga_ amajc_pc � gj rp_rr_kclrm bcjj_ qmpbgr� eclcrga_

amkslc lcjj� smkm bmnm afc sl_ nmrclxg_jc qmpbgr�6

eclcrga_kclrc glbmrr_ ns� cqqcpc pgjct_r_ m bg_elmqrga_r_-

mqqg_- lcjj_ k_eegmp n_prc bcg a_qg- bmnm j_ l_qagr_/

Nml � bg d_rrm nmqqg`gjc qtgjsnn_pc npmrmamjjg bg

rcp_ng_ eclga_ afc gknjgafglm _ jgtcjjm srcpglm

sl� cpme_xgmlc bg rp_rr_kclrg _jj� glrcplm bcjj_ amajc_-21

nmgaf� oscqrm glrcptclrm afgpspegam glbsppc``c

tcpmqgkgjkclrc sl_ qcpgc bg cddcrrg amjj_rcp_jg- dp_ asg

sl_ ncpbgr_ bcdglgrgt_ bcjj� sbgrm )Zf_le CO @H*- Fpmlrgcpq

gl Mmjcasj_p Ncspmqagclac- tmj/ 22- Apr/ 332- 3129*/

Ilmjrpc- � `cl lmrm afc j_ qmpbgr� DFNB qg_ rgnga_kclrc26

bg_elmqrga_r_ lcjj� smkm bsp_lrc gj ncpgmbm lcml_r_jc-

mqqg_- bmnm j_ l_qagr_- dp_ 1 c 5 kcqg/

Pcpaf� nmqq_lm cqqcpc rp_qnmqrg lcjj� smkm- ejg

_nnpmaag bg rcp_ng_ eclga_ bmtpc``cpm ncpr_lrm cqqcpc

cq_kgl_rg cb cddga_ag lcj pclbcpc pctcpqg`gjc gj dclmrgnm31

bg qmpbgr� amlqmjgb_rm afc amjngqac g qgqrckg sbgrgtg

k_rspg- _b cqckngm os_lbm qmkkglgqrp_rg _ rmng lcg egmplg

nmqrl_r_jg @P31 )amppgqnmlbclrg _ qmeecrrg sk_lg egmt_lg

m _bsjrg*/

Qscqrm q_p� j(slgam kmbm ncp gbclrgdga_pc rp_rr_kclrg36
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j_ asg dglcqrp_ rcknmp_jc qg_ amkn_rg`gjc aml j(crga_ c gj

`clcqqcpc lcjj� smkm- ncpaf� cqqg nmqqmlm cqqcpc

qmkkglgqrp_rg gl qmeecrrg sk_lg gl cr� nmqrl_r_jc- `_k`glg

c _bsjrg- gl asg gj qgqrck_ sbgrgtm qg_ egslrm _

k_rsp_xgmlc/6

9;G8F?J?DC; 9;HH6=A?6H6 9;AAa?CI;CJ?DC;

I npcqclrg gltclrmpg f_llm qtgjsnn_rm qrsbg

_jrcpl_rgtg _j dglc bg gbclrgdga_pc rp_rr_kclrg afc

_``g_lm sl_ nmqqg`gjgr� pc_jgqrga_ bg npctclgpc m pclbcpc

pctcpqg`gjc cddga_ackclrc j_ ncpbgr_ bcjj(sbgrm gl sl21

qmeecrrm- qncag_jkclrc sl qmeecrrm sk_lm- gl asg gj qgqrck_

sbgrgtm- gl qncag_j kmbm j_ amajc_- � egslrm _ k_rsp_xgmlc-

k_ qclx_ nsp rsrr_tg_ amgltmjecpc j� cpme_xgmlc bg eclg _

jgtcjjm ck`pgml_jc/ Il oscqrm amlrcqrm- cqqg qmlm qr_rg gl

ep_bm bg bgkmqrp_pc afc j(cqnpcqqgmlc pgamk`gl_lrc bcjj_26

npmrcgl_ mrmdcpjgl_ lcjjc acjjsjc a_ncjjsrc glrcplc � gl

ep_bm bg pgnpgqrgl_pc j(sbgrm gl rmng bg kmbcjjm rp_rr_rg

lcg egmplg nmqrl_r_jg @P31 )amppgqnmlbclrg _ qmeecrrg

sk_lg egmt_lg m _bsjrg*/

L(mrmdcpjgl_ � _``mlb_lrckclrc cqnpcqq_ lcjjc acjjsjc31

a_ncjjsrc glrcplc )IHC* qclqmpg_jg bcjj_ amajc_/ Eqq_ �

_jrpcq� cqnpcqq_ gl _jrpc acjjsjc bcj qgqrck_ lcptmqm

aclrp_jc/ Ggma_ sl psmjm afg_tc lcg n_qq_eeg dgl_jg bcjj_

dsqgmlc bcjjc tcqagamjc qgl_nrgafc _ jgtcjjm bg qgl_nqg

bcjjc acjjsjc a_ncjjsrc amajc_pg aml lcspmlg bcj e_lejgm36
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qngp_jc _ddcpclrg/ Pg� npcagq_kclrc- cqq_ � gknmpr_lrc ncp

j(cqmagrmqg _ jgtcjjm bcjj_ qgl_nqg _ l_qrpm sbgrgt_ )Rmsv

CO @H*- Ccjj 238)3*<388.9; - 3117*/

Ncejg cqqcpg sk_lg- ksr_xgmlg afc glrcpcqq_lm gj eclc

JOJDCMHGI@ )&eclc OTOF&* nmpr_lm _ sl_ ep_tc ncpbgr_6

`gj_rcp_jc lml qglbpmkga_ bcjj(sbgrm afc qg tcpgdga_ bmnm

j_ l_qagr_- k_ npgk_ bcjj(_aosgqgxgmlc bcj jgles_eegm/

Ajaslc bg cqqc nmpr_lm _lafc _ sl_ lcspmn_rg_ sbgrgt_ lml

qglbpmkga_ qclqg`gjc _jj_ rckncp_rsp_- afc tgclc gllcqa_r_

os_lbm j_ rckncp_rsp_ ampnmpc_ _skclr_ gl kmbm gknmpr_lrc21

)_b cqckngm gl a_qm bg dc``pc- qg tcb_lm M_pjgl S/ CO @H*-

Bgmafckga_j _lb Bgmnfwqga_j Rcqc_paf Cmkkslga_rgmlq- 4; 5

)3121* 848.853 c V_pe_ R/ CO @H*- J/ Mcb/ Gclcr 3117=

54<687.692*/ Ab meeg qmlm qr_rc gbclrgdga_rc _jkclm 71

ksr_xgmlg )adp/ Fgesp_ 8*- dp_ asg 6 qmlm lmrmpg_kclrc26

rcpkmqclqg`gjg )P/Q; ; 5VdqX7- P/I626T- n/G652S- PR2718W-

n/E2915bcj- amkc bcqapgrrm gl P_lepqga T/ CO @H*- Tpclbq

gl Ncspmqagclacq- 3123- amj/ 46- l/ 22*/

Qscqrg bsc dclmrgng bg qmpbgr� )amqrgrsrgtg c

glbsag`gjg* qg pgqamlrp_lm gl rsrrm gj kmlbm c qmlm lmrg31

amkc j_ &Smpbgr� _srmqmkga_ pcacqqgt_ ; & m qmpbgr� &DFNB; &/

L_ qmpbgr� DFNB; pclbc amlrm bg sl_ ncpaclrs_jc bg

a_qg bg ncpbgr_ bcjj(sbgrm lml qglbpmkga_ _srmqmkga_

pcacqqgt_ qglm _jj(9' gl _jaslc nmnmj_xgmlg maagbclr_jg-

nmqgxgml_lbmqg gl r_j kmbm clrpm g npgkg aglosc bgqmpbglg36
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bcjj(sbgrm qs `_qc eclcrga_ afc pgafgcbmlm _lamp_ sl

glrcptclrm rcp_ncsrgam/

I npcqclrg gltclrmpg pgnmpr_lm osg- lcj kmbcjjm bg

rmnm DFNB; )rmng ilmai.msr ncp OTOF*- j_ npgk_ npmt_ bg

npglagngm afc j� cpme_xgmlc amajc_pc bg sl aDNA dp_kkclr_rm6

_rrp_tcpqm sl _nnpmaagm _ bsnjgac tcrrmpc AAV ns�

amppceecpc cddga_ackclrc c gl k_lgcp_ bsp_rsp_ gj dclmrgnm

bg qmpbgr� npmdmlb_ bg oscqrg rmng- os_lbm j_

qmkkglgqrp_xgmlc _ttgclc bcagq_kclrc bmnm afc gj jmpm

qgqrck_ sbgrgtm � k_rsp_rm )P41*/ Qscqrm pgqsjr_rm21

qseecpgqac afc j_ dglcqrp_ rcp_ncsrga_ ncp gj

rp_qdcpgkclrm eclgam jma_jc gl n_xgclrg aml qmpbgr�

amleclgr_ bmtsr_ _ DFNB; qg_ bg d_rrm ng� jsle_ bg os_lrm

glgxg_jkclrc gnmrgxx_rm/

Il cddcrrg- j_ qmkkglgqrp_xgmlc bcg tcrrmpg26

bcjj(gltclxgmlc- ag_qaslm dmplclbm sl_ nmpxgmlc bcj eclc

OTOF c amlqclrclbm j(cqnpcqqgmlc bcjj_ npmrcgl_ OTOF bg

jslefcxx_ glrcp_ lcjjc acjjsjc a_ncjjsrc glrcplc

rp_qdcrr_rc bg rmng ilmai.msr ncp OTOF gl egmplg nmqrl_r_jg

ng� _t_lx_rg )P41*- nmpr_ _ pgqsjr_rg kgejgmpg pgqncrrm _31

os_lbm _b cqqcpc rp_rr_rg cp_lm rmng ng� egmt_lg/

Cg� � kmjrm qmpnpclbclrc b_rm afc gl lskcpmqg qrsbg

� qr_rm glqcel_rm afc j_ dglcqrp_ rcp_ncsrga_ ncp gj

rp_qdcpgkclrm eclgam jma_jc gl rmng _ddcrrg b_ qmpbgr�

eclcrga_ cp_ ck`pgml_jc m lcg npgkg egmplg nmqrl_r_jg36
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)Afkcb 7D 3='- JARO 29<75; .781 )3128*= Zf_le CO @H*-

Fpmlrgcpq gl Mmjcasj_p Ncspmqagclac- tmj/ 22- Apr/ 332-

3129*/

� lmrm afc- lcg rmng- j(glrcpm glrcpt_jjm bg dpcosclxc

pcqnmlqgtc ns� cqqcpc mqqcpt_rm clrpm P25 )mqqg_-6

os_rrmpbgag egmplg bmnm j_ l_qagr_*/ Lc j_rclxc bg pgqnmqr_

c ejg glrcpt_jjg dp_ g ngaafg k_rsp_t_lm p_ngb_kclrc lcj

ampqm bcjjc qcrrgk_lc nmqr.l_r_jg qcamlb_ c rcpx_ c

p_eegslect_lm a_p_rrcpgqrgafc qgkgjg _ oscjjc bcejg _bsjrg

gl P29 )Smle L/ CO @H*- J Aamsqr Sma Ak 22; )5*<3353.336821

)3117**/ Il P41- gj qgqrck_ sbgrgtm bcg rmng f_- osglbg-

p_eegslrm amknjcr_ k_rsp_xgmlc/ Eqqm amppgqnmlbc _j

qgqrck_ sbgrgtm bg sl `_k`glm m bg sl smkm _bsjrm )qg tcb_

Fgesp_ 7*/

Qsglbg- g pgqsjr_rg mrrclsrg b_ejg gltclrmpg26

qseecpgqamlm afc j_ rcp_ng_ eclga_ srgjgxx_r_ lcjj_

npcqclrc gltclxgmlc ns� cqqcpc cddga_ac lcjj� smkm lml

qmjr_lrm gl sl_ dglcqrp_ rcknmp_jc npc.l_r_jc- k_ _lafc gl

n_xgclrg gl cr� gld_lrgjc lcg os_jg qg_ qr_r_ nmqr_

bg_elmqg bg qmpbgr� DFNB; amleclgr_- m gl n_xgclrg _bsjrg31

lcg os_jg j_ bg_elmqg qg_ qr_r_ dmpksj_r_ ng� r_pbg- _b

cqckngm ncpaf� nmpr_rmpg bg ksr_xgmlg rcpkmqclqg`gjg lcj

eclc 8=83/

Il sl npgkm _qncrrm- j_ npcqclrc gltclxgmlc pges_pb_

sl qgqrck_ tcrrmpc amknpclbclrc _jkclm bsc n_prgacjjc bg36
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AAV- ag_qasl_ bcjjc os_jg amknpclbclbm sl nmjglsajcmrgbc

amknpclbclrc sl_ qcosclx_ ambgdga_lrc n_pxg_jc afc

ambgdga_ ncp g* j_ n_prc N.rcpkgl_jc bcj nmjgncnrgbc

mrmdcpjgl_ m bg sl qsm dp_kkclrm dslxgml_jc- ncp sl_- c

gg* j_ n_prc C.rcpkgl_jc bcj nmjgncnrgbc mrmdcpjgl_ m bg6

sl qsm dp_kkclrm dslxgml_jc- ncp j� _jrp_- bcrrm qgqrck_

tcrrmpc amlqclrclbm j� cqnpcqqgmlc bcj nmjgncnrgbc

mrmdcpjgl_ bg jslefcxx_ glrcp_- m bg sl qsm dp_kkclrm

dslxgml_jc- gl acjjsjc a_ncjjsrc glrcplc- ncp sqm lcj

rp_rr_pc n_xgclrg _ddcrrg b_ qmpbgr� DFNB; m npctclgpc j_21

qmpbgr� DFNB; gl n_xgclrg _tclrg ksr_xgmlg DFNB; - gl asg

bcrrg n_xgclrg qmlm qmeecrrg sk_lg _tclrg sl qgqrck_

sbgrgtm qtgjsnn_rm c k_rspm- gl asg bcrrg n_xgclrg qmlm

npcdcpg`gjkclrc gld_lrg- `_k`glg- _bmjcqaclrg m qmeecrrg

sk_lg _bsjrg/26

Cmkc osg srgjgxx_rm- gj rcpkglc &mrmdcpjgl_& glbga_

gj nmjgncnrgbc mrmdcpjgl_/ Eqqm � osg _``pctg_rm gl &OTOF&/

Qscqrm nmjgncnrgbc � _jrpcq� lmrm amkc &AUNB2&= &DFNB7&=

&DFNB; &= &NSRD; & c &FER2L3&/

L_ jslefcxx_ glrcp_ bcjj(gqmdmpk_ 2 bcj nmjgncnrgbc31

mrmdcpjgl_ sk_l_ bg rgnm qcjt_rgam � npcqclr_r_ gl SEQ ID

NO<2 )amppgqnmlbclrc _j lskcpm Gcl`_li AF294296/2*/ Qscqrm

nmjgncnrgbc � sl kck`pm bcjj_ d_kgejg_ bg npmrcglc

rp_lqkck`p_l_ dcpjglc- afc npcqclr_ bmkglg C3 amkc

qgl_nrmr_ekglc- PKC c PLC/ Qscqr_ dmpk_ jsle_ amlrgclc qcg36
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bmkglg C3/ Cmkc qmnp_ kclxgml_rm- cqq_ � amgltmjr_ lcjj_

dsqgmlc bg tcqagamjc qgl_nrgafc dp_ acjjsj_ a_ncjjsr_

amajc_pc c lcspmlg e_lejg_pg qngp_jg _ddcpclrg )Rmsv CO

@H*- Ccjj 238)3*<388.9; - 3117= Mgaf_jqig CO @H*- Ejgdc- 8

lmtck`pc 3128=7 c42124*/6

Ij rcpkglc &nmjgncnrgbc mrmdcpjgl_& bcqgel_ gj

nmjgncnrgbc mrmdcpjgl_ bg SEQ ID NO<2 c qsc qcosclxc

mkmjmefc- afc k_lrgclc _jkclm sl_ dslxgmlc `gmjmega_ bcj

nmjgncnrgbc mrmdcpjgl_ afc � bg glrcpcqqc lcj npcqclrc

amlrcqrm/ Ab cqckngm- oscqr_ dslxgmlc `gmjmega_ �21

amppcj_r_ _jj_ kmbsj_xgmlc bcjj_ dsqgmlc bg tcqagamjc _

jgtcjjm bcjjc qgl_nqg _ l_qrpm bg acjjsjc a_ncjjsrc glrcplc

amajc_pg afc _rrgt_lm g lcspmlg sbgrgtg npgk_pg )Rmsv CO

@H* 3117= Mgaf_jqig CO @H*- Ejgdc- 8 lmtck`pc 3128 8=7

c42124*/ Qscqr_ kmbsj_xgmlc nmrpc``c cqqcpc t_jsr_r_ aml26

kgqspc cjcrrpmdgqgmjmegafc aj_qqgafc CR QGQJ/

Il sl_ dmpk_ bg pc_jgxx_xgmlc npcdcpgr_- gj qgqrck_

tcrrmpc ncp sqm qcamlbm j(gltclxgmlc amlqclrc

j(cqnpcqqgmlc bg sl nmjgncnrgbc mkmjmem j_ asg qcosclx_

_kkglm_agbga_ amlbgtgbc sl� gbclrgr� 0qgkgj_pgr� bg _jkclm31

gj 81' aml SEQ ID NO<2/ Dcrr_ qcosclx_ mkmjme_ amlbgtgbc

ng� npcdcpg`gjkclrc sl� gbclrgr� 0qgkgj_pgr� bg _jkclm gj

86'- c _lamp ng� npcdcpg`gjkclrc bg _jkclm j� 91'- m bg

_jkclm gj ; 1' aml SEQ ID NO<2/ Qs_lbm gj nmjgncnrgbc

mkmjmem � kmjrm ng� amprm bg SEQ ID NO<2- _jjmp_ ns� cqqcpc36
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amlqgbcp_rm sl _jjglc_kclrm jma_jc/

Dcrrm nmjgncnrgbc mkmjmem ns� npcqclr_pc- _b cqckngm-

j_ qcosclx_ _kkglm_agbga_ pgnmpr_r_ gl SEQ ID NO<6

)amppgqnmlbclrc _j lskcpm Gcl`_li NP]112385529*/ Dcrr_

qcosclx_ a_p_rrcpgxx_ j(gqmdmpk_ c )t_pg_lrc 6* bcj6

nmjgncnrgbc mrmdcpjgl_ sk_l_ bg rgnm qcjt_rgam/ Qscqr_

gqmdmpk_ c � ambgdga_r_ b_jj_ t_pg_lrc bg aDNA _tclrc j_

qcosclx_ SEQ ID NO<33/ Qscqr_ t_pg_lrc k_la_ bg sl cqmlc

gl.dp_kc _jrcpl_rm lcjj_ pcegmlc ambgdga_lrc 4( c srgjgxx_

sl ambmlc bg qrmn _ t_jjc _ amldpmlrm aml SEQ ID NO<2/21

Eqq_ ambgdga_ ncp sl C.rcpkgl_jc bgqrglrm _ amldpmlrm aml

j_ SEQ ID NO<2 )k_ j_ qs_ n_prc N.rcpkgl_jc � j_ kcbcqgk_*/

Dcrrm nmjgncnrgbc mkmjmem ns� _jrpcq� npcqclr_pc j_

qcosclx_ _kkglm_agbga_ pgnmpr_r_ gl SEQ ID NO<7

)amppgqnmlbclrc _j lskcpm Gcl`_li NP]1158; 4/3* m j_26

qcosclx_ _kkglm_agbga_ pgnmpr_r_ gl SEQ ID NO<35

)amppgqnmlbclrc _j lskcpm Gcl`_li NP]; 2; 414/2*

amppgqnmlbclrg _jjc gqmdmpkc amprc ` c a )t_pg_lrg 3 c 4*-

pgqncrrgt_kclrc/ Pg� npcagq_kclrc- SEQ ID NO<7 p_nnpcqclr_

j(gqmdmpk_ ` )t_pg_lrc 3- _jrpcq� bclmkgl_r_ &dmpk_ ampr_31

2&* afc npcqclr_ sl rcpkgl_jc N ng� amprm c k_la_ bg sl

qcekclrm _ amldpmlrm aml SEQ ID NO<2/ D(_jrp_ n_prc- SEQ

ID NO<35 p_nnpcqclr_ j(gqmdmpk_ a )t_pg_lrc 4- _jrpcq�

bclmkgl_r_ &dmpk_ ampr_ 3&*- afc bgddcpgqac ncp j_ 6( UTR

c j_ qcosclx_ ambgdga_lrc _ amldpmlrm aml j_ t_pg_lrc 236
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)SEQ ID NO<2*- nmgaf� npcqclr_ sl C.rcpkgl_jc ng� amprm c

bgqrglrm _ amldpmlrm aml SEQ ID NO<2/

Dcrr_ qcosclx_ mkmjme_ ns� _jrpcq� cqqcpc- _b

cqckngm- gj nmjgncnrgbc mrmdcpjgl_ bg sl(_jrp_ qncagc

_lgk_jc- os_jc SEQ ID NO<8 afc � j(gqmdmpk_ bg jslefcxx_6

glrcp_ bg rmnm 2 bcj nmjgncnrgbc mrmdcpjgl_

)amppgqnmlbclrc _j lskcpm Gcl`_li NP]1121; 4976/2*/ Qscqr_

gqmdmpk_ � ambgdga_r_ b_j aDNA bg SEQ ID NO<27

)NM]22114; 6*/

Ncj amlrcqrm bcjj(gltclxgmlc- os_lbm j_ ncpaclrs_jc21

bg gbclrgr� dp_ bcrrc bsc qcosclxc mkmjmefc ns� cqqcpc

gbclrgdga_r_ kcbg_lrc sl _jjglc_kclrm ejm`_jc bcjjc

qcosclxc lcjj_ jmpm glrcpcxx_ )_b cqckngm- os_lbm jc

qcosclxc qmlm agpa_ bcjj_ qrcqq_ bgkclqgmlc*- oscqrm

_jjglc_kclrm ns� cqqcpc cqcesgrm ncp kcxxm bg sl _jempgrkm26

afc � `cl lmrm _jj� cqncprm bcj p_km- os_jc oscjjm bcqapgrrm

gl Nccbjck_l c Wslqaf )2; 81*/ Dg amlqcesclx_- amkn_p_xgmlg

bg qcosclx_ dp_ bsc qcosclxc _kkglm_agbgafc m bsc qcosclxc

lsajcmrgbgafc nmqqmlm cqqcpc amlbmrrg- _b cqckngm-

srgjgxx_lbm os_jqg_qg qmdru_pc lmrm _jj� cqncprm bcj p_km-31

os_jc gj qmdru_pc &lccbjc& srgjgxx_lbm gj n_p_kcrpm &e_n

_ncprm& bg 21- gj n_p_kcrpm &e_n cqrclqgmlc& bg 1-6 c j_

k_rpgac &Bjmqsk 73&/

Qs_lbm � lcacqq_pgm amlqgbcp_pc sl _jjglc_kclrm

jma_jc bcjjc qcosclxc )_b cqckngm- lcj a_qm bg mkmjmefg36
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afc npcqclr_lm sl_ bgkclqgmlc gldcpgmpc pgqncrrm _jjc

qcosclxc bcjj(gltclxgmlc*- _jjmp_ bcrrm _jjglc_kclrm ns�

cqqcpc amlbmrrm ncp kcxxm bg sl _jempgrkm amltclxgml_jc-

os_jc oscjjm bcqapgrrm gl Skgrf c W_rcpk_l )J/ Mmj/ Etmj/

2; 92= 29)2* 49.57*/6

L(gltclxgmlc dmplgqac qgqrckg ambgdga_lrg ncp

qcosclxc _kkglm_agbgafc mkmjmefc afc qmlm &qgkgjg& _ SEQ

ID NO<2 m SEQ ID NO<6 m SEQ ID NO<7 m SEQ ID NO<35/ L_

&qgkgj_pgr� & bg bsc qcosclxc _kkglm_agbgafc bg glrcpcqqc

kgp_rm ns� cqqcpc bcrcpkgl_r_ a_jamj_lbm sl nslrceegm bg21

qgkgj_pgr� ncp jc bsc qcosclxc _kkglm_agbgafc/ Cmkc osg

srgjgxx_rm- gj &nslrceegm bg qgkgj_pgr� & qg pgdcpgqac _j

nslrceegm eclcp_rm ncp jc bsc qcosclxc srgjgxx_lbm j_

k_rpgac bg qmqrgrsxgmlc _kkglm_agbga_ BLOSUM73- sl_

ncl_jgr� bg cqgqrclx_ bg e_n bg 22- c sl_ ncl_jgr� bg26

cqrclqgmlc bg e_n bg 2- os_lbm jc bsc qcosclxc qmlm

_jjglc_rc gl kmbm mrrgk_jc/ Dsc qcosclxc qmlm &_jjglc_rc

gl kmbm mrrgk_jc& os_lbm qmlm _jjglc_rc amq� b_ npmbsppc

gj k_qqgkm nslrceegm nmqqg`gjc ncp oscj n_gm bg qcosclxc-

gj afc nmrpc``c pgafgcbcpc j(glrpmbsxgmlc bg e_n gl sl_ m31

clrp_k`c jc qcosclxc ncp mrrclcpc oscj nslrceegm k_qqgkm/

Dsc qcosclxc _kkglm_agbgafc qmlm qmqr_lxg_jkclrc qgkgjg qc

gj jmpm nslrceegm bg qgkgj_pgr� qsncp_ sl acprm t_jmpc bg

qmejg_/ Ij t_jmpc bg qmejg_ ns� cqqcpc os_jqg_qg lskcpm

glrcpm lcjj� glrcpt_jjm b_ _jkclm 2/2; 1 _j nslrceegm ng�36
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_jrm nmqqg`gjc ncp sl_ n_prgamj_pc qcosclx_ bg pgdcpgkclrm

)_b cqckngm- SEQ ID NO<2*/ Ab cqckngm- gj nslrceegm bg

qgkgj_pgr� bg qmejg_ ns� cqqcpc 2/2; 1- 2/311- 2/321- 2/331-

2/341- 2/351- 2/361- 2/371- 2/381- 2/391- 2/3; 1- 2/411-

2/421- 2/431- 2/441- 2/451- 2/461- 2/471- 2/481- 2/491-6

2/4; 1- 2/511- 2/521- 2/531- 2/541- 2/551- 2/561- 2/571-

2/581- 2/591- 2/5; 1- 2/611- m qsncpgmpc/ Sc gl sl_

n_prgamj_pc dmpk_ bg pc_jgxx_xgmlc bcjj(gltclxgmlc- gj

nslrceegm bg qmejg_ � gknmqr_rm- _b cqckngm- _ 2/411- c j_

qcosclx_ bg pgdcpgkclrm � SEQ ID NO<2- _jjmp_ os_jqg_qg21

qcosclx_ _kkglm_agbga_ afc ns� cqqcpc _jjglc_r_ gl kmbm

mrrgk_jc aml SEQ ID NO<2 ncp eclcp_pc sl nslrceegm bg

qgkgj_pgr� k_eegmpc bg 2/411 q_p� &qgkgjc& _ SEQ ID NO<2/

Lc k_rpgag bg qmqrgrsxgmlc _kkglm_agbga_ c gj jmpm

sqm lcj os_lrgdga_pc j_ qgkgj_pgr� dp_ bsc qcosclxc qmlm26

`cl lmrg lcjj(_prc c bcqapgrrg- _b cqckngm- gl D_wfmdd CO

@H/ )2; 89*- &A kmbcj md ctmjsrgml_pw af_lec gl npmrcglq&-

&Arj_q md Ppmrcgl Scosclac _lb Srpsarspc-& Vmj/ 6- Ssnnj/

4 )cb/ M/ O/ D_wfmdd*- n_ee/ 456.463/ N_rj/ Bgmkcb/ Rcq/

Fmslb/- W_qfglerml- D/C/ c gl Hclgimdd CO @H/ )2; ; 3* Ppma/31

N_rj/ Aa_b/ Sag/ USA 9; <21; 26.21; 2; / Sc``clc

j(_jjglc_kclrm mrrgk_jc c gj nslrceegm nmqq_lm cqqcpc

pc_jgxx_rg k_ls_jkclrc- gj npmacqqm � d_agjgr_rm b_jj(sqm

bg sl _jempgrkm bg _jjglc_kclrm gknjckclr_rm b_ amknsrcp-

_b cqckngm- BLAST 3/1 aml e_n- bcqapgrrm gl Ajrqafsj CO36
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@H/- )2; ; 8* Nsajcga Aagbq Rcq/ 36<449; .4513- c pcqm

bgqnmlg`gjc _j ns``jgam npcqqm gj qgrm uc` bcj N_rgml_j

Cclrcp dmp Bgmrcaflmjmew Ildmpk_rgml/ Pcp eclcp_pc

nslrceeg bg qgkgj_pgr� _aasp_rg srgjgxx_lbm NCBI BLAST- �

gknmpr_lrc bgq_rrgt_pc os_jqg_qg dgjrpm- _b cqckngm dgjrpm6

`_qq_ amknjcqqgr� - c bgq_`gjgr_pc j(sqm bg qr_rgqrgafc

`_q_rc qsjj_ amknmqgxgmlc/ S_pc``c _jrpcq� bmtcpmqm

tcpgdga_pc afc qg_lm srgjgxx_rc jc amppcrrc k_rpgac bg

qmqrgrsxgmlc c ncl_jgr� bg e_n/ Ajjglc_kclrg mrrgk_jg- gtg

glajsqg _jjglc_kclrg ksjrgnjg- nmqqmlm cqqcpc npcn_p_rg21

srgjgxx_lbm- _b cqckngm- PSI.BLAST- bgqnmlg`gjc _rrp_tcpqm

gj qgrm glrcplcr NCBI c bcqapgrrm b_ Ajrqafsj CO @H/-

)2; ; 8* Nsajcga Aagbq Rcq/ 36<449; .4513/

Il sl(_jrp_ dmpk_ bg pc_jgxx_xgmlc- gj qgqrck_

tcrrmpc ncp sqm qcamlbm j(gltclxgmlc ns� amlqclrgpc26

j(cqnpcqqgmlc bg sl dp_kkclrm dslxgml_jc bcj nmjgncnrgbc

mrmdcpjgl_/ Ij rcpkglc &Q[LVVPW]X Q^W`TXWLUP& bcqgel_ osg

os_jqg_qg dp_kkclrm bcj nmjgncnrgbc mrmdcpjgl_ sk_l_ m

os_jqg_qg dp_kkclrm bg sl nmjgncnrgbc _tclrc sl_ qcosclx_

mkmjme_ amkc qmnp_ bcdglgrm- gl asg bcrrm dp_kkclrm31

k_lrgclc _jkclm sl_ dslxgmlc `gmjmega_ bcj nmjgncnrgbc

mrmdcpjgl_ afc � bg glrcpcqqc lcj npcqclrc amlrcqrm/ Ab

cqckngm- oscqr_ dslxgmlc `gmjmega_ � amppcj_r_ _jj_

kmbsj_xgmlc bcjj_ dsqgmlc bg tcqagamjc _ jgtcjjm bcjjc

qgl_nqg _ l_qrpm bg acjjsjc a_ncjjsrc glrcplc amajc_pg afc36
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_rrgt_lm g lcspmlg sbgrgtg npgk_pg )Rmsv CO @H* 3117=

Mgaf_jqig CO @H*- Ejgdc- 8 lmtck`pc 3128=7 c42124*/ Qscqr_

kmbsj_xgmlc nmrpc``c cqqcpc t_jsr_r_ aml kgqspc

cjcrrpmdgqgmjmegafc aj_qqgafc cv QGQJ/

Ab cqckngm- bcrrm dp_kkclrm dslxgml_jc ns� npcqclr_pc6

j_ qcosclx_ _kkglm_agbga_ pgnmpr_r_ gl SEQ ID NO<7

)amppgqnmlbclrc _jj� gqmdmpk_ ` _tclrc sl lskcpm Gcl`_li

NP]1158; 4/3* m gl SEQ ID NO<35 )amppgqnmlbclrc

_jj� gqmdmpk_ a _tclrc sl lskcpm Gcl`_li NP]; 2; 414/2*/

Dcrrc qcosclxc a_p_rrcpgxx_lm gqmdmpkc amprc bcj21

nmjgncnrgbc mrmdcpjgl_ sk_l_ bg rgnm qcjt_rgam-

amknpclbclrg qmjr_lrm rpc bmkglg C3/

Scamlbm oscqrm _qncrrm bcjj(gltclxgmlc- gj qgqrck_

tcrrmpc ncp sqm qcamlbm j(gltclxgmlc � qmkkglgqrp_rm _

n_xgclrg _ddcrrg b_ qmpbgr� DFNB; / Cml &n_xgclrg _ddcrrg26

b_ qmpbgr� DFNB; & � osg glrcqm sl n_xgclrc- gl qncag_j

kmbm sl n_xgclrc sk_lm- afc qg pgrgclc npcqclrg )m gl asg

qg_ qr_r_ nmqr_ bg_elmqg bg* sl_ ksr_xgmlc lcj eclc

amqrgrsrgtm ncp j� mrmdcpjgl_- bcrr_ ksr_xgmlc gllcqa_lbm

sl� cqnpcqqgmlc- dslxgmlc m clrp_k`c- _lmk_j_0c bcjj_31

npmrcgl_ mrmdcpjgl_/ Il sl_ n_prgamj_pc dmpk_ bg

pc_jgxx_xgmlc- bcrr_ ksr_xgmlc ns� cqqcpc rcpkmqclqg`gjc/

Ab meeg- qmlm qr_rc pgnmpr_rc ng� bg 71 ksr_xgmlg

n_rmeclgafc _ jgtcjjm bcjj_ mrmdcpjgl_ )qg tcb_ j_ Fgesp_

8*/ Fp_ oscqrc tg qmlm _jkclm aglosc ksr_xgmlg36
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rcpkmqclqg`gjg- gbclrgdga_rc gl n_xgclrg _ddcrrg b_

qmpbgr� cngqmbga_ amlbgxgml_r_ b_ dc``pc )P/Q; ; 5VdqX7-

P/I626T- n/G652S- PR2718W- n/E2915bcj*/

Qscqrg n_xgclrg nmqqmlm cqqcpc gbclrgdga_rg b_j

kcbgam qncag_jgqr_- _b cqckngm- srgjgxx_lbm sl_6

amk`gl_xgmlc bg cq_kg cjcrrpmdgqgmjmegag bcjjc pgqnmqrc

bcj rpmlam acpc`p_jc _ qrgkmjg _asqrgag )ABR* c0m cq_kg

eclcrgag ncp gbclrgdga_pc ksr_xgmlg lcj eclc OTOF/ Il

_jaslc dmpkc bg pc_jgxx_xgmlc- gj n_xgclrc npcqclr_ sl_ m

ng� bcjjc qcesclrg ksr_xgmlg lmlqclqm m kgqqclqm lcj eclc21

OTOF< TYR841TER- GLN93; TER- PR12936ALA- PRO61ARG-

LEU2122PRO- ILE626THR- ARG2; 4; GLN m GLY652SER/ Il _jaslc

dmpkc bg pc_jgxx_xgmlc- gj n_xgclrc npcqclr_ sl_

rp_lqgxgmlc b_ A _ G gl amppgqnmlbclx_ bcjj_ egslxgmlc

glrpmlc 90cqmlc ; )IVS9.3AG* m sl_ rp_lqgxgmlc b_ G _ A gl26

nmqgxgmlc ,2- gj npgkm lsajcmrgbc glrpmlgam lcj qgrm bg

qnjgagle bml_rmpc bcjj(cqmlc 6 m sl_ rp_qtcpqgmlc G.C lcj

qgrm bg qnjgagle bml_rmpc bcjj(glrpmlc 4; / Il _jaslc dmpkc

bg pc_jgxx_xgmlc- gj n_xgclrc npcqclr_ sl_ bcjcxgmlc bg sl

n_gm bg `_qg )2889G* lcjj(cqmlc 27- gj afc nmpr_ _ sl31

ambmlc bg qrmn- c sl a_k`g_kclrm 7252G.A- b_ asg pgqsjr_

sl_ qmqrgrsxgmlc b_ ARG _ GLN lcjj(cqmlc 59/

I n_xgclrg _ asg � qmkkglgqrp_rm gj qgqrck_ tcrrmpc

ncp sqm qcamlbm j(gltclxgmlc qmlm n_xgclrg- gl qncag_j

kmbm n_xgclrg sk_lg- gl asg gj qgqrck_ sbgrgtm- gl36
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n_prgamj_pc j_ amajc_- � eg� qtgjsnn_rm c k_rspm/ Qscqrg

n_xgclrg- gl qncag_j kmbm n_xgclrg sk_lg- lml qmlm ncpr_lrm

ck`pgmlg m dcrg sk_lg- nmgaf� j_ qmkkglgqrp_xgmlc lml �

glrcq_ cqqcpc cddcrrs_r_ _ jgtcjjm srcpglm* Scamlbm j_

Fgesp_ 8- g n_xgclrg bg glrcpcqqc kgp_rm ncp j_ npcqclrc6

gltclxgmlc qmlm npcdcpg`gjkclrc lcml_rg sk_lg- rgnga_kclrc

bg cr� gldcpgmpc _ 7 kcqg- m _lafc bg cr� gldcpgmpc _ 4

kcqg- qc qg_ qr_r_ nmqr_ bg_elmqg bg qmpbgr� DFNB; _

oscjj� cr� / Qscqrg `_k`glg sk_lg qmlm ng� npcdcpg`gjkclrc

dp_ 4 kcqg c 2 _llm/21

Dcelm bg lmr_- j_ amajc_ sk_l_ lcj qsm glqgckc

p_eegslec sl_ bgkclqgmlc _bsjr_ dp_ 28 c 2; qcrrgk_lc bg

ecqr_xgmlc c p_eegslec amknjcr_ k_rsp_xgmlc b_j nslrm bg

tgqr_ kmpdmjmegam _ 41.47 qcrrgk_lc )amppgqnmlbclrc _ 23

egmplg bmnm j_ l_qagr_ lcj rmnm*/ L_ k_rsp_xgmlc dslxgml_jc26

bcjj_ qgl_nqg _ l_qrpm bg acjjsjc a_ncjjsrc glrcplc ns�

cqqcpc t_jsr_r_ kmlgrmp_lbm j(mlb_ I bcjj_ pcegqrp_xgmlc

ABR- afc ns� cqqcpc pcegqrp_r_ _jj_ 39_ qcrrgk_l_ bg

ecqr_xgmlc agpa_ lcejg cqqcpg sk_lg/ Lc pcegqrp_xgmlg c jc

_l_jgqg bcjj(mlb_ I bg ABR )afc pgdjcrrc j_ dslxgmlc bcjjc31

qgl_nqg bcjjc acjjsjc a_ncjjsrc glrcplc aml g lcspmlg

sbgrgtg npgk_pg* f_llm kmqrp_rm sl_ amknjcr_ k_rsp_xgmlc

dslxgml_jc gl `_k`glg sk_lg _jj_ l_qagr_ )amppgqnmlbclrc

_ 31 egmplg bmnm j_ l_qagr_ lcj rmnm*/ Qscqrm � `cl lmrm

lcjj(_prc )qg tcb_- _b cqckngm- Pshmj c L_tgelc.Rc`gjj_pb-36
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Aar_ mrm.j_pwlemjmega_/ Ssnnjckclrsk � Fc``p_gm 2; ; 2*/

� ncpr_lrm _jrpcq� nmqqg`gjc qmkkglgqrp_pc gj qgqrck_

tcrrmpc ncp sqm qcamlbm j(gltclxgmlc _ n_xgclrg sk_lg ng�

_lxg_lg- os_jg gld_lrg )3.7 _llg*- `_k`glg )7.23 _llg*-

_bmjcqaclrg )23.29 _llg* m qmeecrrg sk_lg _bsjrg )29 _llg6

c mjrpc*/

Cmknjcqqgt_kclrc- qg npcdcpgqac ncpr_lrm

qmkkglgqrp_pc gj qgqrck_ tcrrmpc ncp sqm qcamlbm

j(gltclxgmlc _ n_xgclrg sk_lg bg cr� amknpcq_ dp_ 4 kcqg

c 36 _llg/21

I n_xgclrg bcjj(gltclxgmlc qmlm gl n_prgamj_pc

`_k`glg gl asg qg_ qr_r_ nmqr_ bg_elmqg bg qmpbgr� DFNB;

bmnm _aosgqgxgmlc bcj jgles_eegm/

Il sl(_jrp_ n_prgamj_pc dmpk_ bg pc_jgxx_xgmlc- g

n_xgclrg qmlm cqqcpg sk_lg bg 7 _llg bg cr� c ng� - mqqg_-26

j_ qmkkglgqrp_xgmlc bcj rp_rr_kclrm f_ jsmem os_lbm gj

jmpm qgqrck_ lcptmqm aclrp_jc � amknjcr_kclrc k_rspm )adp/

Fgesp_ 8*/

Il sl_ n_prgamj_pc dmpk_ bg pc_jgxx_xgmlc- gj qgqrck_

tcrrmpc ncp sqm qcamlbm j(gltclxgmlc � qmkkglgqrp_rm _31

n_xgclrg sk_lg _ddcrrg b_ qmpbgr� DFNB; glbmrr_ b_

ksr_xgmlg rcpkmqclqg`gjg- npcdcpg`gjkclrc _b _bmjcqaclrg

m _bsjrg sk_lg afc nmpr_lm _jkclm sl_ bcjjc ksr_xgmlg

rcpkmqclqg`gjg bg mrmdcpjgl_ qmnp_ kclxgml_rc/

Cmkc osg srgjgxx_rm- gj rcpkglc &][L]]L[P& � glrcqm36
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qgelgdga_pc j_ qmkkglgqrp_xgmlc bg sl_ os_lrgr�

rcp_ncsrga_kclrc cddga_ac bg slm bcg qgqrckg tcrrmpc

bcjj(gltclxgmlc _ sl n_xgclrc _ddcrrm b_ qmpbgr� DFNB; - _j

dglc bg pgnpgqrgl_pc n_pxg_jkclrc m amknjcr_kclrc j(sbgrm

gl bcrrm n_xgclrc/ Dcrrm pcasncpm ns� cqqcpc t_jsr_rm6

cq_kgl_lbm jc pgqnmqrc bcj rpmlam acpc`p_jc _ qrgkmjg

_asqrgag )ABR* aml bgqnmqgrgtg cjcrrpmdgqgmjmegag/

&Tp_rr_kclrm bcjj_ qmpbgr� DFNB; & � gl n_prgamj_pc glrcqm

bcqgel_pc gj pgnpgqrglm amknjcrm bcjj_ dslxgmlc sbgrgt_

glbgnclbclrckclrc b_g kcaa_lgqkg acjjsj_pg amgltmjrg/21

Pcp n_xgclrg afc nmpr_lm ksr_xgmlg rcpkmqclqg`gjg- gj

qgqrck_ tcrrmpc ns� cqqcpc _jrpcq� qmkkglgqrp_rm ncp

npctclgpc j_ ncpbgr_ bcjj� sbgrm glbmrr_ b_jj_ kmbsj_xgmlc

bcjj_ rckncp_rsp_ ampnmpc_/ Ncj amlrcqrm bcjj_ npcqclrc

gltclxgmlc- gj rcpkglc &Y[P_PWT[P& bcqgel_ amknpmkcrrcpc26

m pgr_pb_pc j_ ncpbgr_ bg sbgrm _jj� glrcplm bg sl

glrcpt_jjm bg dpcosclxc sbg`gjg/

Il oscqrg c gl _jrpg n_xgclrg DFNB; - gj qgqrck_

tcrrmpc ns� cqqcpc qmkkglgqrp_rm qg_ ncp npctclgpc j_

ncpbgr_ bcjj(sbgrm npgk_ afc cqq_ qg tcpgdgafg- qg_ ncp31

pgnpgqrgl_pc j_ a_n_agr� sbgrgt_ os_lbm j_ ncpbgr_

bcjj(sbgrm qg � eg� tcpgdga_r_/

Smlm qr_rc cqnjmp_rc kmjrcnjgag tgc bg cpme_xgmlc

_jj(mpcaafgm glrcplm/ Qscqrc glajsbmlm sl� glgcxgmlc

_jj� glrcplm bcejg qn_xg ncpgjgld_rgag _rrp_tcpqm j_36
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kck`p_l_ dglcqrp_ pmrmlb_ )RWM* c _rrp_tcpqm j_ dglcqrp_

mt_jc c sl� glgcxgmlc _jj� glrcplm bcjj_ qa_j_ rgkn_lga_ m

bcjj_ qa_j_ tcqrg`mj_pc _rrp_tcpqm amajcmqrmkg_/ Ul_

bgqrpg`sxgmlc gl rsrrg ejg qn_xg ncpgjgld_rgag � qr_r_

bgkmqrp_r_ ncp rsrrc oscqrc tgc bg cpme_xgmlc/ Ilmjrpc- �6

qr_rm bgkmqrp_rm afc gj djsqqm ncp _ttcxgmlc _rrp_tcpqm j_

amajc_ c ejg mpe_lg tcqrg`mj_pg ns� d_agjgr_pc j_

bgqrpg`sxgmlc bg _eclrg rcp_ncsrgag b_jj_ qcbc bg

glgcxgmlc _ pcegmlg ng� bgqr_lrg bcjj(mpcaafgm glrcplm/

Ul� cpme_xgmlc lcejg qn_xg clbmjgld_rgag � qr_r_ _laf� cqq_21

cqnjmp_r_ _rrp_tcpqm amajcmqrmkg_ lcjj_ qa_j_ kcbg_-

_rrp_tcpqm a_l_jmqrmkg_ c kcbg_lrc glgcxgmlc lcj q_aam

clbmjgld_rgam/ Qscqrg _nnpmaag b_t_lm _laf� cqqg sl(_kng_

bgqrpg`sxgmlc- k_ _ddpmlr_lm j_ qdgb_ _eegslr_ b_r_ b_jj_

pmrrsp_ bcjj_ `_ppgcp_ dp_ clbmjgld_ _b _jrm amlrclsrm bg26

nmr_qqgm c ncpgjgld_/ L(glrcppsxgmlc bcjj_ `_ppgcp_ nmlc

bsc nmrclxg_jg npm`jckg/ Il npgkm jsmem- j_ dsmpgsqagr_ bg

kmjrm nmr_qqgm lcejg qn_xg ncpgjgld_rgag afc `_el_lm j_

qsncpdgagc `_qmj_rcp_jc bg acjjsjc a_ncjjsrc c lcspmlg ns�

bcnmj_pgxx_pc apmlga_kclrc oscqrc acjjsjc c nmpr_pc _31

kmprc acjjsj_pc/ Il qcamlbm jsmem- j_ pmrrsp_ bcjjc

egslxgmlg qrpcrrc dp_ clbmjgld_ c ncpgjgld_ ns� nmpr_pc

_jj_ a_bsr_ bcj nmrclxg_jc clbmamajc_pc afc rgnga_kclrc

t_pg_ b_ , 91 _ , 231 kV/ L_ a_bsr_ bcj nmrclxg_jc

clbmamajc_pc pgbsac j_ dmpx_ kmrpgac ncp j_ rp_qbsxgmlc36
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qclqmpg_jc lcjjc acjjsjc a_ncjjsrc c ncpr_lrm nmpr_ _ sl_

pgbmrr_ qclqg`gjgr� amajc_pc c _ qmejgc sbgrgtc cjct_rc/

Etgr_pc oscqrc amknjga_lxc � n_prgamj_pkclrc gkncel_rgtm

lcjj_ amajc_ bcjj� _bsjrm/ Tsrr_tg_- glbgtgbs_lbm _

`cpq_ejgm qn_xg clbmjgld_rgag lcj qgqrck_ tcqrg`mj_pc- afc6

lml npcqclr_ sl nmrclxg_jc clbmjgld_rgam- k_ qmlm gl

amlrglsgr� aml qn_xg clbmjgld_rgag amajc_pg- oscqrc

npm`jck_rgafc amldmlbclrg nmqqmlm cqqcpc pgbmrrc _j kglgkm

dmplclbm _j amlrcknm nsp _lamp_ sl_ bgqrpg`sxgmlc

qsddgagclrc _jj(glrcplm bcjj_ amajc_ )Afkcb CO @H*- JARO21

29<75; .781 )3128**/

L_ amajc_ � _jr_kclrc amkn_prgkclr_r_ c qcn_p_r_ b_j

pcqrm bcj ampnm b_jj_ `_ppgcp_ ck_rmamajc_pc )BCB*- afc

pgbsac _j kglgkm gj tmjskc bg glgcxgmlc rcp_ncsrga_ c j_

dsmpgsqagr_ lcj qgqrck_ agpamj_rmpgm eclcp_jc bcj ampnm-26

ncp npmrceecpc gj npgtgjcegm gkkslgr_pgm amajc_pc c

pgbsppc j_ nmqqg`gjgr� bg pgqnmqrc gkkslgr_pgc _ttcpqc

qgqrckgafc/ Pmgaf� jc acjjsjc a_ncjjsrc c jc acjjsjc bg

qsnnmprm lcjj_ amajc_ lmpk_jkclrc lml qg bgtgbmlm- jc

acjjsjc lcjj_ amajc_ pgk_lemlm qr_`gjg- pclbclbm ncpr_lrm31

nmqqg`gjc srgjgxx_pc tcrrmpg tgp_jg lml glrcep_lrgqg )_b

cqckngm- AAV* ncp sl� cqnpcqqgmlc rp_lqeclga_ npmjsle_r_/

L(_nnpmaagm qckgagpamj_pc � qr_rm qseecpgrm amkc sl_

tg_ bg glgcxgmlc npmkcrrclrc ncp sl_ dsrsp_ rcp_ng_ eclga_

amajc_pc gl qrsbg ajglgag qsjj� smkm- nmgaf� gj a_l_jc36
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qckgagpamj_pc nmqrcpgmpc qck`p_ cqqcpc _aacqqg`gjc _lafc

lcejg cqqcpg sk_lg )Ssxsig CO @H/- Sag/ Rcn/ 8<56635

)3128*= Ymqfgksp_ CO @H/- Sag/ Rcn/ 9<3; 91 )3129*/

Il sl_ dmpk_ bg pc_jgxx_xgmlc npcdcpgr_

bcjj(gltclxgmlc- gj qgqrck_ tcrrmpc � qmkkglgqrp_rm6

lcjj(mpcaafgm sk_lm _rrp_tcpqm sl_ bcjjc bsc rcalgafc

amkslg c `cl amlqmjgb_rc afc qmlm srgjgxx_rc bg pmsrglc

lcjj_ np_rga_ ajglga_ bcjj_ afgpspega_ mrmjmega_/ Pg�

npcagq_kclrc- oscqrg _nnpmaag q_p_llm _bmrr_rg ncp

glbgtgbs_pc _ `cpq_ejgm ejg qn_xg ncpgjgld_rgag/ A r_j21

dglc- jc glgcxgmlg afc srgjgxx_lm sl kgapma_rcrcpc q_p_llm

amlbmrrc _rrp_tcpqm j_ dglcqrp_ mt_jc qcptclbmqg bg

qr_ncbcarmrmkg_ j_qcp )rp_lq.qr_dd_*- m

rp_lqk_qrmgbc0rp_lq.dglcqrp_ pmrmlb_ )D_g C/ CO @H*- JARO-

29<712.728- 3128*/26

� _jrpcq� nmqqg`gjc sl_ qmkkglgqrp_xgmlc qgqrckga_

kcbg_lrc glgcxgmlg m gldsqgmlg clbmtclmqc/

Ij qgqrck_ tcrrmpc ncp sqm qcamlbm j� gltclxgmlc

amlrgclc _jkclm sl tcrrmpc nmjglsajcmrgbgam afc ns�

gllcqa_pc j(cqnpcqqgmlc bcj nmjgncnrgbc mrmdcpjgl_ bg31

jslefcxx_ glrcp_- m bg sl qsm dp_kkclrm dslxgml_jc- gl

acjjsjc a_ncjjsrc glrcplc/ Ppcdcpg`gjkclrc- bcrrm tcrrmpc

nmjglsajcmrgbgam amlrgclc sl_ qcosclx_ ambgdga_lrc ncp

bcrrm nmjgncnrgbc- m sl qsm dp_kkclrm dslxgml_jc- afc �

mncp_rgt_kclrc amjjce_rm _ sl npmkmrmpc afc amlqclrc36
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j(cqnpcqqgmlc bcj eclc gl bcrrc acjjsjc qncagdga_kclrc/

Dcrr_ qcosclx_ ambgdga_lrc � - _b cqckngm- gj eclc

JOJDCMHGI@ sk_lm bg SEQ ID NO< 3- amppgqnmlbclrc _jj_

qcosclx_ bg aDNA bcjj(gqmdmpk_ 2 bcj eclc ncp j� mrmdcpjgl_

bg rgnm qcjt_rgam sk_lm )NM]2; 5359/3 ? gqmdmpk_ _ m6

t_pg_lrc 2- afc � j(gqmdmpk_ ng� jsle_*/

Dcrr_ qcosclx_ ambgdga_lrc ns� cqqcpc _jrpcq� j_

qcosclx_ bg aDNA ng� ampr_ NM]11239859; /2 )gqmdmpk_ c m

t_pg_lrc 6* bg SEQ ID NO<33- j_ qcosclx_ bg aDNA

NM]115913/4 )gqmdmpk_ ` m t_pg_lrc 3*- j_ qcosclx_ bg aDNA21

NM]2; 5433/3 )gqmdmpk_ a m t_pg_lrc 4*- m j_ qcosclx_ bg

aDNA NM]2; 5434/3 )gqmdmpk_ b m t_pg_lrc 5*/

Ul acprm lskcpm bg tcrrmpg tgp_jg c lml tgp_jg � qr_rm

qtgjsnn_rm ncp j� cpme_xgmlc bg k_rcpg_jc eclcrgam gl t_pg

rcqqsrg c mpe_lg/ Ncjj_ k_eegmp n_prc bcg a_qg- oscqrg26

tcrrmpg qmlm glamkncrclrg gl rcpkglg bg pcnjga_xgmlc c

p_nnpcqclr_lm sl_ qa_pq_ kgl_aag_ bg k_j_rrg_ glbmrr_ b_

tgpsq/ Pgsrrmqrm- gj eclmk_ tgp_jc cp_ n_pxg_jkclrc m

amknjcr_kclrc bcjcrm- cqn_lbclbm j_ a_n_agr� bg amlqclrgpc

j(glajsqgmlc bg a_pgam bg DNA rcp_ncsrgam _jj(glrcplm bcj31

a_nqgbc tgp_jc/ Ajaslg tcrrmpg glajsbmlm DNA _ qglemjm

dgj_kclrm- kclrpc _jrpg glajsbmlm DNA _ bmnngm dgj_kclrm/

Vcrrmpg n_prgamj_pkclrc npcdcpgrg lcj amlrcqrm

bcjj(gltclxgmlc qmlm tcrrmpg jclrgtgp_jg- tcrrmpg

_bclmtgp_jg- tgpsq Abclm_qqmag_rg )AAV*- amkc bcqapgrrm gl36
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Afkcb CO @H*- JARO 29<75; .781 )3128*/

Sncagdga_kclrc- ejg AAV qmlm ngaamjg tgpsq bgnclbclrg

b_ Abclmtgpsq aml bcdgagr bg pcnjga_xgmlc bcjj_ d_kgejg_

bcg 9@MQJQGMGB@C/ Ppcqclr_lm sl a_nqgbc gamq_cbpgam bg 31.

36 lk bg bg_kcrpm c sl eclmk_ bg 5-9 i` dg_lafceeg_rm b_6

bsc pgncrgxgmlg rcpkgl_jg gltcprgrc )ITR*/ Dmnm

qnmjg_xgmlc gl sl_ acjjsj_ mqngrc- gj eclmk_ bg AAV ns�

ncpqgqrcpc gl slm qr_rm cngqmkg_jc qr_`gjc dmpk_lbm

amla_r_kcpg agpamj_pg b_ rcqr_ _ amb_ _b _jrm ncqm

kmjcamj_pc- m ns� glrcep_pqg lcj eclmk_ bcjj_ acjjsj_21

mqngrc/ Elrp_k`g ejg qacl_pg dmplgqamlm sl� cqnpcqqgmlc

rp_lqeclga_ _ jslem rcpkglc c _b _jrm jgtcjjm/

AAV qck`p_ cqqcpc sl tgpsq npmkcrrclrc ncp rcp_ngc

eclgafc amajc_pg qsjj_ `_qc bg pgqsjr_rg mrrclsrg gl

qncpgkclr_xgmlg sk_lc bg rcp_ng_ eclga_ masj_pc/ Lc26

p_egmlg bcj qsaacqqm bg AAV lcjj_ rcp_ng_ eclga_ masj_pc

sk_l_ glajsbmlm< )2* amknpmt_rm npmdgjm bg qgaspcxx_ )sl

ep_l lskcpm bg qrsbg ajglgag qsjj� smkm f_llm kmqrp_rm afc

AAV k_la_lm bg n_rmeclgagr� c nmqqceemlm gkkslmeclgagr�

kmjrm `_qq_*- )3* cqnpcqqgmlc rp_lqeclga_ bg jsle_ bsp_r_31

gl acjjsjc lml gl bgtgqgmlc- )4* j_ ngaamj_ bgkclqgmlc bg

114 #J+) @?% 7<9 K 7=@CG9 HA>F9 B=L B=77A>6 8= CG9>>6 89; >= 

Abclmtgpsq* amlrpg`sgqac _jj_ bgddsqgmlc _rrp_tcpqm

`_ppgcpc acjjsj_pg lcj p_eegslecpc acjjsjc bg glrcpcqqc

kgp_rm )Zf_le CO @H*- Fpmlrgcpq gl Mmjcasj_p Ncspmqagclac-36
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tmj/ 22- Apr/ 332- 3129*/

Ij qgqrck_ tcrrmpc ncp sqm qcamlbm j(gltclxgmlc

amknpclbc _jkclm bsc n_prgacjjc bg AAV- ag_qasl_ bg cqqc

amknpclbclbm sl nmjglsajcmrgbc amknpclbclrc sl_ qcosclx_

ambgdga_lrc n_pxg_jc afc ambgdga_ ncp g* j_ n_prc N.6

rcpkgl_jc bcj nmjgncnrgbc mrmdcpjgl_- m bg sl qsm dp_kkclrm

dslxgml_jc- ncp sl_- c gg* j_ n_prc C.rcpkgl_jc bcj

nmjgncnrgbc mrmdcpjgl_- m bg sl qsm dp_kkclrm dslxgml_jc-

ncp j(_jrp_/

Dmbgag qgcpmrgng npcqclrg gl l_rsp_ bg AAV sk_lg qmlm21

qr_rg a_p_rrcpgxx_rg _b meeg/ Qscqrg qgcpmrgng npcqclr_lm

bgddcpclrg rpmngqkg glrpglqcag cb cddgagclxc bg

rp_qbsxgmlc gl ksqamjg- nmjkmlc- dce_rm- acptcjjm- pcrgl_

c t_qg/ Mmjrcnjgag rclr_rgtg bg nqcsbmrgngxx_xgmlc bg AAV

c glecelcpgxx_xgmlc bcg a_nqgbg qmlm pgqsjr_rg gl sl26

amlqgbcpctmjc kgejgmp_kclrm bcj rpmngqkm c bcjj(cddgagclx_

bg rp_qbsxgmlc/ Cmkc ncp jc acjjsjc bcjj(mpcaafgm glrcplm-

AAV2.5- 8 c 9 qg qmlm bgkmqrp_rg gl ep_bm bg gldcrr_pc

acjjsjc bcj jgk`m qngp_jc- bcj jce_kclrm qngp_jc c bcj

e_lejgm qngp_jc GI QGQJ/ L(gldcxgmlc bg IHC � qr_r_31

kmqrp_r_ _lafc ncp AAV2.4- 6- 7 c 9/ AAV2 cp_ gj

k_eegmpkclrc cddga_ac c gldcrr_t_ maa_qgml_jkclrc OHC c

acjjsjc bg qsnnmprm/ Ilmjrpc- AAV6 qg � bgkmqrp_rm

cddgagclrc ncp acjjsjc bg Cj_sbgsq- acjjsjc bcj e_lejgm

qngp_jc c acjjsjc bcj qmjam glrcplm/ Fp_ g tcrrmpg36
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nqcsbmrgngxx_rg- AAV302 qg � pgtcj_rm gl ep_bm bg rp_qbsppc

gl kmbm cddgagclrc acjjsjc npmeclgrpgag- b_lbm mpgeglc _

IHC c OHC lcjj_ amajc_ bg rmnm- c AAV303 cp_ mrrgk_jc ncp

IHC bcjj_ amajc_ bcj nmpacjjglm b� Ilbg_ )Afkcb CO @H*-

JARO 29<75; .781 )3128**/6

Cmq� - gl sl_ dmpk_ bg pc_jgxx_xgmlc npcdcpgr_- gj

qgqrck_ tcrrmpc amlrgclc sl tcrrmpc AAV qacjrm lcj epsnnm

amlqgqrclrc gl< AAV2- AAV3- AAV4- AAV5- AAV6- AAV7- AAV8-

AAV9- AAV; - c AAV21/

Il sl_ dmpk_ bg pc_jgxx_xgmlc ng� npcdcpgr_- gj21

qgcpmrgnm bg bcrrm tcrrmpc � AAV3- AAV9- AAV6 m AAV2/ Il

sl_ dmpk_ bg pc_jgxx_xgmlc _lamp_ ng� npcdcpgr_- gj

qgcpmrgnm bg bcrrm tcrrmpc � AAV3 m AAV9/ AAV9- afc � gj

qgcpmrgnm k_eegmpkclrc npcdcpgrm lcj amlrcqrm bcjj_

npcqclrc gltclxgmlc- � _rrs_jkclrc cq_kgl_rm GI QGQJ*26

Aj dglc bg glapckclr_pc j(cddga_ag_ bcjj(cqnpcqqgmlc

eclga_ c npctclgpc j_ bgddsqgmlc lml tmjsr_ bcj tgpsq-

nmqqmlm cqqcpc _nnmpr_rc kmbgdga_xgmlg eclcrgafc bg AAV/

Qscqrc kmbgdga_xgmlg eclcrgafc glajsbmlm j_ bcjcxgmlc

bcjj_ pcegmlc E2- bcjcxgmlc bcjj_ pcegmlc E2 glqgckc _jj_31

bcjcxgmlc bcjj_ pcegmlc E3 m bcjj_ pcegmlc E5- m bcjcxgmlc

bcjj(glrcpm eclmk_ bcjj� Abclmtgpsq- _b caacxgmlc bcjjc

pgncrgxgmlg rcpkgl_jg gltcprgrc _b _xgmlc agq c bg sl

qcel_jc bg gkn_aafcrr_kclrm/ T_jg tcrrmpg qmlm

t_lr_eegmq_kclrc _``p_aag_rg lcjj_ npcqclrc gltclxgmlc/36
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Ilmjrpc- AAV eclcrga_kclrc kmbgdga_rg- _tclrg sl_

npmrcgl_ bg a_nqgbc ksr_r_ nmqqmlm cqqcpc srgjgxx_rg gl

kmbm b_ bgpgecpc j(cqnpcqqgmlc eclga_ tcpqm sl n_prgamj_pc

rgnm bg rcqqsrm- _b cqckngm- tcpqm acjjsjc sbgrgtc/ A

oscqrm dglc- nmqqmlm cqqcpc srgjgxx_rg tcrrmpg AAV bg6

qgcpmrgnm 3 c 9 kmbgdga_rg- gl asg pcqgbsg bg rgpmqgl_

lcjj� gltmjsapm tgp_jc qmlm qmqrgrsgrg b_ pcqgbsg bg

_j_lgl_/ Ncj a_qm bcj qgcpmrgnm 3 ksr_lrc ncp rgpmqgl_- j_

rgpmqgl_ 555 ns� cqqcpc qmqrgrsgr_ aml _j_lgl_ )AAV3.

Y555A*/ Ncj a_qm bcj qgcpmrgnm 9- j_ rgpmqgl_ 844 ns�21

cqqcpc qmqrgrsgr_ aml sl pcqgbsm bg _j_lgl_ )AAV9.Y844A*/

Urgjgxx_lbm AAV3.Y555A m AAV9.Y844A- � nmqqg`gjc

glapckclr_pc gj rp_qdcpgkclrm eclgam qglm _ 21/111 tmjrc-

pgbsaclbm j_ os_lrgr� bg AAV lcacqq_pg_ _ gldcrr_pc jc

acjjsjc a_ncjjsrc qclqmpg_jg bcjj_ amajc_/26

Il sl_ dmpk_ bg pc_jgxx_xgmlc npcdcpgr_- gj

nmjglsajcmrgbc0g nmjglsajcmrgbg cqnpgkclrg gj nmjgncnrgbc

JOJDCMHGI@ m qsm eclc m dp_kkclrm dslxgml_jc- � 0qmlm

amlrclsrm0g gl n_prgacjjc bg AAV3 pgamk`gl_lrg gl asg rsrrg

g pcqgbsg bg rgpmqgl_ qmlm qr_rg qmqrgrsgrg b_ pcqgbsg bg31

dclgj_j_lgl_ )AAV3 )Y.@F* m Qs_b Y.F- amkc bcqapgrrm gl

Pcrpq.Sgjt_ H CO @H*- Mmj/ Tfcp/ 2; - 3; 4.412 )3122* c lcejg

Eqckng ng� qmrrm/ Rcqgbsg bg rgpmqgl_ ksr_rg qsjj_

qsncpdgagc cqrcpl_ bcjjc npmrcglc a_nqgbgafc glajsbmlm- _b

cqckngm- k_ qclx_ jgkgr_xgmlg- ksr_xgmlg b_ Twp363 _ Pfc36336
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)Y363F*- b_ Twp383 _ Pfc383 )Y383F*- b_ Twp555 _ Pfc555

)Y555F*- b_ Twp611 _ Pfc611 )Y611F*- b_ Twp811 _ Pfc811

)Y811F*- b_ Twp815 _ Pfc815 )Y815F*- b_ Twp841 _ Pfc841

)Y841F* c b_ Twp844 _ Pfc844 )Y844F*/ Qscqrg tcrrmpg

kmbgdga_rg d_agjgr_lm j_ nclcrp_xgmlc bcj tcrrmpc6

_rrp_tcpqm jc kck`p_lc dglcqrp_ pmrmlb_- afc amlqclrmlm

j� cpme_xgmlc lml glt_qgt_ bcg tcrrmpg _jjc acjjsjc

a_ncjjsrc0_g lcspmlg bcj e_lejgm qngp_jc bcjj_ amajc_/

Qscqrg tcrrmpg ksr_rg ctgr_lm j_ bcep_b_xgmlc b_ n_prc bcj

npmrc_qmk_ c j_ jmpm cddgagclx_ bg rp_qbsxgmlc �21

qgelgdga_rgt_kclrc _skclr_r_/

Ajrpc n_prgacjjc bg AAV pgamk`gl_lrg afc bcpgt_lm b_g

qgcpmrgng l_rsp_jg 2.21 glajsbmlm g`pgbg AAV3.AAV4-

AAVpf/21- AAVfs/25- AAV4_04`- AAVpf43/44- AAV.HSC26- AAV.

HSC28- AAVfs/48- AAVpf/9- CHr.P7- AAV3/6- AAV7/3- AAV3g9-26

AAV.HSC26028- AAVM52- AAV; /56- AAV7 )Y556F0Y842F*-

AAV3/6T- AAV.HAE203- ajmlc AAV 43094- AAVSfH21- AAV9

)Y844F*- AAV3/26- AAV3/5- AAVM52- c AAVp4/56 )Aqmi_l A/ CO

@H*- Mmj/ Tfcp_nw- tmj/ 31 l/ 5- 7; ; .819- 3123*/

� _jrpcq� nmqqg`gjc srgjgxx_pc gj tcrrmpc qglrcrgam31

Ala91L76 afc qg � bgkmqrp_rm bmr_rm bcjj_ ng� _jr_

cddgagclx_ bg rp_qbsxgmlc bcjjc acjjsjc a_ncjjsrc

bcjj(mpcaafgm glrcplm _b meeg pgnmpr_r_ )Ssxsig CO @H/-

Sag/ Rcn/ 8<56635 )3128**/ � _lafc nmqqg`gjc srgjgxx_pc

AAV _qqmag_rg _ cqmqmkg- amkc npmnmqrm b_ Gw� pew CO @H*-36
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Mmj/ Tfcp/ 36)3*<48; .4; 2- 3128/

� _jrpcq� nmqqg`gjc srgjgxx_pc tcrrmpg AAV0PHP/B

qmtp_aa_pgafg g asg a_nqgbg qg_lm qr_rg kmbgdga_rg gl kmbm

b_ nmrclxg_pc j_ jmpm a_n_agr� bg gkn_aafcrr_kclrm/

Mcrmbg ncp npcn_p_pc tgpsq c tgpgmlg amknpclbclrg sl6

nmjglsajcmrgbc m amqrpsrrm crcpmjmem qmlm lmrg lcjj(_prc/

Ncj a_qm bg AAV- jc acjjsjc nmqqmlm cqqcpc am.gldcrr_rc m

rp_qdcrr_rc aml Abclmtgpsq m amqrpsrrg nmjglsajcmrgbgag

amknpclbclrg eclg bg Abclmtgpsq _b_rrg _ sl_ dslxgmlc

fcjncp bg AAV/ Eqckng bg k_rcpg_jg c kcrmbg qmlm bcqapgrrg-21

_b cqckngm- gl U/S/ 9-248-; 73 c 7-; 78-129/

L� cqncprm bcj p_km bcrcpkglcp� d_agjkclrc qc qg_

lcacqq_pgm- npgk_ bcjj_ qmkkglgqrp_xgmlc bcj0bcg tcrrmpc0g

bcjj� gltclxgmlc- nmrclxg_pc j_ ncpkc_`gjgr� bcjj_ kck`p_l_

dglcqrp_ pmrmlb_- amkc npmnmqrm gl WO 31220186949- _26

qcamlb_ bcjj_ acjjsj_ `cpq_ejgm/

Alafc os_jmp_ qg srgjgxxg AAV- gj qgqrck_ ns� cqqcpc

sl qgqrck_ _ sl slgam tcrrmpc/ Il oscqrm a_qm- nmqqmlm

cqqcpc srgjgxx_rg a_nqgbg kmbgdga_rg )adp/ tcrrmpg

AAV0PHP/B*/31

Sc gj a_nqgbc bg AAV qacjrm npcqclr_ sl_ a_n_agr� bg

gkn_aafcrr_kclrm jgkgr_r_ bg 6 igjm`_qg- � kcejgm

srgjgxx_pc qgqrckg _ bsnjgac tcrrmpc- amkc bcqapgrrm- _b

cqckngm- gl WO 31240186119- afc � osg glampnmp_rm ncp

pgdcpgkclrm/36



Dmrr/ Ile/ D_tgbc Rmlasxxg
USBM.CPI.138 BM

45

I npcqclrg gltclrmpg f_llm srgjgxx_rm bcrrm _nnpmaagm

_ bsnjgac tcrrmpc AAV ncp dmplgpc jc bsc kcxxc nmpxgmlg

bcj eclc JOJDCMHGI@ _jjc acjjsjc a_ncjjsrc glrcplc- bmtc

qg tcpgdga_ sl_ pgamk`gl_xgmlc mkmjme_ cb � cqnpcqq_ j_

npmrcgl_ bg jslefcxx_ glrcp_/ I jmpm pgqsjr_rg kmqrp_lm6

afc g bsc bgqrglrg tcrrmpg AAV qmlm gl ep_bm bg rp_qbsppc

gl kmbm cddgagclrc jc acjjsjc a_ncjjsrc glrcplc bg

glrcpcqqc kgp_rm- bmtc j_ npmrcgl_ mrmdcpjgl_ tgclc

npmbmrr_ c pgnpgqrgl_ gl tg_ bsp_rsp_ gj dclmrgnm bg

qmpbgr� npmdmlb_ bg rmng KO ncp OTOF afc qmddpmlm bg21

qmpbgr� amleclgr_ bmtsr_ _b glt_jgb_xgmlc DFNB; /

Dg amlqcesclx_- gj qgqrck_ tcrrmpc ncp sqm qcamlbm

j(gltclxgmlc amknpclbc npcdcpg`gjkclrc _jkclm bsc

n_prgacjjc bg AAV- ag_qasl_ bg bcrrc n_prgacjjc bg AAV

amknpclbclbm<26

_* sl npgkm nmjglsajcmrgbc amknpclbclrc sl_

pgncrgxgmlc rcpkgl_jc gltcprgr_ gl amppgqnmlbclx_ bg

ag_qasl_ cqrpckgr� bg bcrrm nmjglsajcmrgbc- c- dp_ jc bcrrc

pgncrgxgmlg rcpkgl_jg gltcprgrc- b_ 6( _ 4(< sl npmkmrmpc

_b_rrm qcesgrm b_ sl_ qcosclx_ ambgdga_lrc n_pxg_jc afc31

amlrgclc j_ n_prc N.rcpkgl_jc bcj eclc JOJDCMHGI@- c sl

qgrm bg qnjgagle bml_rmpc- m

`* sl qcamlbm nmjglsajcmrgbc amknpclbclrc sl_

pgncrgxgmlc rcpkgl_jc gltcprgr_ gl amppgqnmlbclx_ bg

ag_qasl_ cqrpckgr� bg bcrrm nmjglsajcmrgbc- c- dp_ jc bcrrc36
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pgncrgxgmlg rcpkgl_jg gltcprgrc- b_ 6( _ 4(< sl qgrm bg

qnjgagle _aacrrmpc- sl_ qcosclx_ ambgdga_lrc n_pxg_jc afc

amlrgclc j_ n_prc C.rcpkgl_jc bcj eclc JOJDCMHGI@-

mnxgml_jkclrc qcesgr_ b_ sl_ qcosclx_ bg nmjg_bclgj_xgmlc-

gl asg g bcrrg nmjglsajcmrgbg npgkm c qcamlbm6

amlrclemlm _jrpcq� sl_ qcosclx_ pgamk`glmeclga_ afc qg

jma_jgxx_ bmnm gj qgrm bg qnjgagle bml_rmpc gl bcrrm npgkm

nmjglsajcmrgbc c npgk_ bcj qgrm bg qnjgagle _aacrrmpc gl

bcrrm qcamlbm nmjglsajcmrgbc- c

gl asg jc qcosclxc ambgdga_lrg lcg nmjglsajcmrgbg21

npgkm c qcamlbm- os_lbm amk`gl_rc- ambgdga_lm ncp j_

jslefcxx_ glrcp_ bcj nmjgncnrgbc mrmdcpjgl_/

Qscqr_ dmpk_ bg pc_jgxx_xgmlc npcdcpgr_ srgjgxx_ sl

&npgkm& c sl &qcamlbm& nmjglsajcmrgbc/ Rcqr_ rsrr_tg_

glrcqm afc &npgkm& c &qcamlbm& lml qmlm glrcqg gknjga_pc26

sl n_prgamj_pc mpbglc bg gknmpr_lx_- qc lml cqnpcqq_kclrc

_ddcpk_rm _jrpgkclrg/

Cmkc qngce_rm lcjj_ Fgesp_ 2 c gl WO 31240186119- g

nmjglsajcmrgbg npgkm c qcamlbm srgjgxx_rg gl oscqr_

n_prgamj_pc dmpk_ bg pc_jgxx_xgmlc bmtpc``cpm amlrclcpc31

qncagdgafc amknmlclrg eclcrgafc _j dglc bg glbsppc j_

pgamk`gl_xgmlc c j(cqnpcqqgmlc _nnpmnpg_rc bcjj_ npmrcgl_

mrmdcpjgl_ lcjjc acjjsjc `cpq_ejgm/

Qscqrc amknmlclrg qncagdgafc qmlm jc qcesclrg<

� ITR36



Dmrr/ Ile/ D_tgbc Rmlasxxg
USBM.CPI.138 BM

47

Il _jaslc dmpkc bg pc_jgxx_xgmlc bcjj(gltclxgmlc- gj

aDNA n_pxg_jc m bg jslefcxx_ glrcp_ bcj eclc 8=83 �

glqcpgrm gl bsc nj_qkgbg amlrclclrg ITR/

Sc � 0qmlm srgjgxx_rm0g sl tcrrmpc0g AAV- jc qcosclxc

ITR bg sl nmjglsajcmrgbc osg bcqapgrrm nmqqmlm cqqcpc6

bcpgt_rc b_ os_jqg_qg qgcpmrgnm bg AAV )_b cqckngm- 2- 3-

4- 5- 6- 7- 8- 9- ; - m 21* m nmqqmlm cqqcpc bcpgt_rc b_

ng� bg sl qgcpmrgnm/ Il _jaslc dmpkc bg pc_jgxx_xgmlc bcj

nmjglsajcmrgbc osg dmplgrm- jc qcosclxc ITR qmlm bcpgt_rc

b_ AAV3/ Scosclxc ITR c nj_qkgbg amlrclclrg qcosclxc ITR21

qmlm lmrg lcjj(_prc c bgqnmlg`gjg gl amkkcpagm/

Ul_ qcosclx_ ITR bg AAV3 cqcknjgdga_rgt_ ncp

dg_lafceeg_pc j(cqrpckgr� 6( bg sl amqrpsrrm bg

cqnpcqqgmlc amknpclbc j_ qcosclx_ SEQ ID NO<21/ Ul_

qcosclx_ ITR bg AAV3 cqcknjgdga_rgt_ ncp dg_lafceeg_pc26

j(cqrpckgr� 4( bg sl amqrpsrrm bg cqnpcqqgmlc amknpclbc j_

qcosclx_ SEQ ID NO<22/

T_jg ITR nmqqmlm _lafc cqqcpc srgjgxx_rc

t_lr_eegmq_kclrc qc gj nmjglsajcmrgbc � sl qgqrck_ _

qglemjm tcrrmpc/31

� Ul npmkmrmpc _b_rrm

I npmkmrmpg amlrcknj_rg ncp sqm lcj qgqrck_ tcrrmpc

glajsbmlm- k_ qclx_ jgkgr_xgmlg- npmkmrmpc bcj

Cgrmkce_jmtgpsq )CMV*- npmkmrmpc bg SV51- npmkmrmpc bcj

tgpsq bcj q_pamk_ bg Rmsq )RSV*- npmkmrmpc afgkcpgam bg36
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CMV0`cr_._argl_ bg nmjjm )CBA* c j_ dmpk_ rpmla_ bg CBA

)qkCBA* )`pctcrrm qr_rslgrclqc l/ 9-3; 9-929*/ Il sl_ dmpk_

bg pc_jgxx_xgmlc qncagdga_- gj npmkmrmpc � sl npmkmrmpc

afgkcpgam amknpclbclrc npmkmrmpc bg CMV c bg `cr_._argl_/

Il sl_ dmpk_ bg pc_jgxx_xgmlc npcdcpgr_- gj npmkmrmpc6

srgjgxx_rm lcj qgqrck_ tcrrmpc ncp sqm qcamlbm

>"=@H9@I=A@9 K => BDA?AFAD9 7<=?9D=7A FDA@7A 8= 234(N 

_argl_ )qkCBA* bg SEQ ID NO<9 m sl npmkmrmpc amknpclbclrc

sl(gbclrgr� bg qcosclx_ bg _jkclm gj 86'- _jkclm j(91'-

_jkclm j(96'- _jkclm gj ; 1'- _jkclm gj ; 6'- _jkclm gj ; 7'-21

_jkclm gj ; 8'- _jkclm gj ; 9'- _jkclm gj ; ; ' m gj 211'

pgqncrrm _ SEQ ID NO<9/

T_jg npmkmrmpg nmqqmlm cqqcpc _jrpcq� srgjgxx_rg

t_lr_eegmq_kclrc qc gj nmjglsajcmrgbc bcjj(gltclxgmlc � sl

qgqrck_ _ qglemjm tcrrmpc/26

I npmkmrmpg nmqqmlm cqqcpc glampnmp_rg gl sl tcrrmpc

srgjgxx_lbm rcalgafc qr_lb_pb lmrc lcjj(_prc/ Cmngc

ksjrgnjc bg npmkmrmpg m npmkmrmpg ksjrgnjg nmqqmlm cqqcpc

srgjgxx_rg lcg qgqrckg tcrrmpc/ Il sl_ dmpk_ bg

pc_jgxx_xgmlc- gj npmkmrmpc ns� cqqcpc nmqgxgml_rm _ agpa_31

j_ qrcqq_ bgqr_lx_ b_j qgrm bg glgxgm bcjj_ rp_qapgxgmlc

nmgaf� cqqm � b_j qgrm bg glgxgm bcjj_ rp_qapgxgmlc lcj

qsm _k`gclrc eclcrgam l_rsp_jc/ � amlqclrgr_ sl_ acpr_

os_j t_pg_xgmlc bg oscqr_ bgqr_lx_ qclx_ qmqr_lxg_jc

pgbsxgmlc bcjj(_rrgtgr� bcj npmkmrmpc/ Ul qgrm bg glgxgm36
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bg rp_qapgxgmlc � rgnga_kclrc glajsqm lcj tcrrmpc/

" Ul_ qcosclx_ pgamk`glmeclga_ afc npmksmtc j_

pgamk`gl_xgmlc mkmjme_ bcjjc bsc qckgqcosclxc bcj aDNA GI

QGQJ- amq� b_ npmbsppc j(glrcp_ qcosclx_ ambgdga_lrc bcj

nmjgncnrgbc 8=83 c j_ qs_ cqnpcqqgmlc lcjjc acjjsjc6

a_ncjjsrc glrcplc rp_qdcrr_rc/

Il _jaslc dmpkc bg pc_jgxx_xgmlc- g bsc

nmjglsajcmrgbg )_b cqckngm- nmjglsajcmrgbg npgkm c

qcamlbm* amknpclbmlm sl_ amqgbbcrr_ &pcegmlc

pgamk`glmeclga_& afc ns� npmksmtcpc j_ pgamk`gl_xgmlc21

mkmjme_ dp_ g bsc nmjglsajcmrgbg sl_ tmjr_ cpme_rg _ sl_

acjjsj_ )qg tcb_- _b cqckngm- Gfmqf CO @H/ Hsk Gclc Tfcp/

ecll_gm 3122=33)I*<88.94*/

Qscqr_ pcegmlc pgamk`glmeclga_ amlqgqrc rgnga_kclrc

gl sl_ npgk_ pcegmlc bcj npgkm nmjglsajcmrgbc afc npcqclr_26

sl_ pcegmlc mkmjme_ lcj qcamlbm nmjglsajcmrgbc- m

tgactcpq_/ Lc bsc pcegmlg npcqclr_lm npcdcpg`gjkclrc sl

jgtcjjm qmejg_ bg gbclrgr� bg qcosclx_ dp_ jmpm bg _jkclm

gj 86'- _jkclm j(91'- _jkclm gj ; 1'- _jkclm gj ; 6'- _jkclm

gj ; 7'- _jkclm gj ; 8'- _jkclm gj ; 9'- _jkclm gj ; ; ' m gj31

211' bg gbclrgr� - amkc qmnp_ bcdglgrm/

Qscqr_ pcegmlc pgamk`glmeclga_ npcqclr_

npcdcpg`gjkclrc sl_ bgkclqgmlc amknpcq_ dp_ 61 c 611- 61

c 511- 61 c 411- 211 c 611- 211 c 511- 211 c 411- 311 c

611- 311 c 511- m 311 c 411 lsajcmrgbg/36
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Il sl_ dmpk_ bg pc_jgxx_xgmlc npcdcpgr_- jc bsc

pcegmlg qmlm gbclrgafc c npcqclr_lm sl_ bgkclqgmlc

amknpcq_ dp_ 311 c 411 lsajcmrgbg/

Qscqrc qcosclxc pgamk`glmeclgafc f_llm qcosclxc afc

qmlm qsddgagclrckclrc mkmjmefc b_ amlqclrgpc j(g`pgb_xgmlc6

dp_ jmpm gl amlbgxgmlg qrpgleclrg qr_lb_pb c kcrmbg

qr_lb_pb/

Cmkc osg srgjgxx_rm- amlbgxgmlg &qrpgleclrg& ncp

g`pgb_xgmlc qg pgdcpgqac _ amlbgxgmlg gl asg j(g`pgb_xgmlc

� rgnga_kclrc amlbmrr_ ncp rsrr_ j_ lmrrc _ 31 . 36 � C _j21

bg qmrrm bcjj_ rckncp_rsp_ bg dsqgmlc )Tk* bcjj(g`pgbm bg

DNA gl SSPE 7 v- qmjsxgmlc bg Dclf_pbr 6 v- SDS 1-2'- DNA

bcl_rsp_rm 1-2 ke0kL/ L_ rckncp_rsp_ bg dsqgmlc � bcqapgrr_

b_jj_ qcesclrc Fmpksj_< Tk ? 92-6 � C , 27-7 Lme[N_,\ ,

1-52 )' G,C* . 1-72 )' dmpk_kkgbc* . 7110jslefcxx_ bcj26

bsnjcv gl n_g_ bg `_qg/

I j_t_eeg qmlm rgnga_kclrc mrrclsrg amkc qcesc< )2*

Dsc tmjrc _ rckncp_rsp_ _k`gclrc ncp 26 kglsrg gl SSPE 2

v- SDS 1-2' )j_t_eegm _ `_qq_ qrpgleclx_*/ 3* Ul_ tmjr_ _

Tk . 31 � C ncp 26 kglsrg gl SSPE 1-3 v- SDS 1-2' )j_t_eegm31

_ qrpgleclx_ kmbcp_r_*/

Il sl_ dmpk_ bg pc_jgxx_xgmlc ng� npcdcpgr_- jc bsc

pcegmlg qmlm gbclrgafc c npcqclr_lm j_ qcosclx_ SEQ ID

NO<; m sl_ qcosclx_ mkmjme_ _tclrc sl(gbclrgr� bg qcosclx_

bg _jkclm gj 86'- _jkclm j(91'- _jkclm j(96'- _jkclm gj36
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; 1'- _jkclm gj ; 6'- _jkclm gj ; 7'- _jkclm gj ; 8'- _jkclm

gj ; 9'- _jkclm gj ; ; ' m gj 211' pgqncrrm _ SEQ ID NO<; /

" sl qgrm bg qnjgagle bml_rmpc c sl qgrm bg qnjgagle

_aacrrmpc

Ul_ tmjr_ pgamk`gl_rm GI QGQJ- gj aDNA _ jslefcxx_6

glrcp_ amlrgclc sl_ amnng_ bml_rmpc bg qnjgagle0_aacrrmpc

bg qnjgagle afc a_sq_ qnjgagle _j bg dsmpg bcjj_ pcegmlc

pgamk`glmeclga_/ I nmjglsajcmrgbg glajsqg lcj qgqrck_ _

bsnjgac tcrrmpc amknpclbmlm sl qgrm bg qnjgagle bml_rmpc

m sl qgrm bg qnjgagle _aacrrmpc/ Il sl_ dmpk_ bg21

pc_jgxx_xgmlc npcdcpgr_- g qgrg bg qnjgagle bml_rmpc c0m

bg qnjgagle _aacrrmpc amlrclemlm qcosclxc amlqclqm bg

qnjgagle/ Il sl_ dmpk_ bg pc_jgxx_xgmlc ng� npcdcpgr_- g

qgrg bg qnjgagle bml_rmpc c0m bg qnjgagle _aacrrmpc

rp_qnmpr_rg b_g nmjglsajcmrgbg glajsqg lcj qgqrck_ tcrrmpc26

amlrclemlm qcosclxc amlqclqm bg qnjgagle bcpgt_rc

b_jj(clxgk_ dmqd_r_qg _ja_jgl_/

Il sl_ dmpk_ bg pc_jgxx_xgmlc npcdcpgr_- g

nmjglsajcmrgbg glajsqg lcj qgqrck_ _ bsnjgac tcrrmpc ncp

sqm qcamlbm j(gltclxgmlc amknpclbmlm SEQ ID NO<23 c0m SEQ31

ID NO<24 amkc qgrm bg qnjgagle bml_rmpc c _aacrrmpc-

pgqncrrgt_kclrc- m qgrg bg qnjgagle amknpclbclrg

sl(gbclrgr� bg qcosclx_ bg _jkclm gj 86'- _jkclm j(91'-

_jkclm j(96'- _jkclm gj ; 1'- _jkclm gj ; 6'- _jkclm gj ; 7'-

_jkclm gj ; 8'- _jkclm gj ; 9'- _jkclm gj ; ; ' m gj 211'36
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pgqncrrm _ SEQ ID NO<23 c0m SEQ ID NO<24/

Lc qcosclxc nmjglsajcmrgbgafc- amlrclsrc gl sl

qgqrck_ _ qglemjm m _ bsnjgac tcrrmpc- nmqqmlm amlrclcpc

_jrpc amknmlclrg pcemj_rmpgc afc qmlm dslxgml_jg lcjjc

acjjsjc a_ncjjsrc glrcplc gl asg gj tcrrmpc bctc cqqcpc6

cqnpcqqm/ Ul cqncprm bcj p_km nmrp� qcjcxgml_pc cjckclrg

pcemj_rmpg ncp sl sqm gl acjjsjc a_ncjjsrc glrcplc sk_lc/

Ejckclrg pcemj_rmpg glajsbmlm- _b cqckngm- qgrm glrcplm bg

clrp_r_ bcj pg`mqmk_ )IRES*- qcosclxc bg rcpkgl_xgmlc

bcjj_ rp_qapgxgmlc- qcosclxc bg rcpkgl_xgmlc bcjj_21

rp_bsxgmlc- clf_lacp cb cjckclrg bg nmjg_bclgj_xgmlc/

Lc pcegmlg bg rcpkgl_xgmlc bcjj_ rp_qapgxgmlc nmqqmlm

cqqcpc rgnga_kclrc mrrclsrc b_jj_ pcegmlc lml rp_bmrr_ 4(

bg sl_ qcosclx_ eclga_ csa_pgmrga_ m tgp_jc/ Scosclxc bg

rcpkgl_xgmlc bg rp_qapgxgmlc nmqqmlm cqqcpc nmqgxgml_rc _26

t_jjc bg sl_ qcosclx_ ambgdga_lrc ncp dmplgpc sl_

rcpkgl_xgmlc cddgagclrc/ L_ qcosclx_ ncnrgbga_ qcel_jc �

sl_ qcosclx_ _kkglm.rcpkgl_jc afc ambgdga_ ncp jc

gldmpk_xgmlg pcqnmlq_`gjg bcjj_ pgamjjma_xgmlc bg sl

nmjgncnrgbc- mncp_rgt_kclrc amjjce_rm- _ sl(_kng_ e_kk_ bg31

bcqrgl_xgmlg acjjsj_pg nmqr.rp_bsxgml_jg- afc t_llm b_ slm

qncagdgam amkn_prm bg mpe_lcjjg _ qgrg bg _xgmlc npmrcga_

c _jj(_k`gclrc cvrp_acjjsj_pc/ Gjg clf_lacp qmlm cjckclrg

_eclrg gl agq afc glapckclr_lm j_ rp_qapgxgmlc eclga_ c

nmqqmlm _lafc cqqcpc glajsqg gl sl tcrrmpc/ Ejckclrg36
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clf_lacp qmlm lmrg lcjj� _prc c glajsbmlm- k_ qclx_

jgkgr_xgmlg- j� cjckclrm clf_lacp bg C_MV 46S- j� cjckclrm

clf_lacp npmkmrmpc npcamac bg Cgrmkce_jmtgpsq )CMV* c

j� cjckclrm clf_lacp bg SV51/

Scosclxc bg DNA afc bgpgemlm j_ nmjg_bclgj_xgmlc6

bcjj� kRNA ambgdga_rm b_j eclc qrpsrrsp_jc nmqqmlm

_laf� cqqc cqqcpc glajsqc gl sl tcrrmpc/

Ul _nnpmaagm _ bsnjgac tcrrmpc � t_lr_eegmqm ncp

qncxx_pc j_ qcosclx_ ambgdga_lrc bcj eclc 8=83 gl bsc

n_prg- ncp pclbcpc ng� d_agjc j� gkn_aafcrr_kclrm gl21

tgpgmlg _tclrg sl_ a_n_agr� bg gkn_aafcrr_kclrm jgkgr_r_/

Qs_lbm qmlm srgjgxx_rg a_nqgbg bg AAV- qg npcdcpgqac

srgjgxx_pc nmjglsajcmrgbg afc amlrclemlm sl_ qcosclx_

ambgdga_lrc ncp OTOF afc amlrcle_ lml ng� bg 6 igjm`_qg-

lml ng� bg 5 igjm`_qg- c _lamp ng� npcdcpg`gjkclrc lml ng�26

bg 4 igjm`_qg/

L_ qcosclx_ ambgdga_lrc bcj eclc 8=83 sk_lm �

npcdcpg`gjkclrc r_ejg_r_ gl sl qgrm bg qnjgagle l_rsp_jc/

Ab cqckngm- j(gqmdmpk_ 2 bcj eclc 8=83 sk_lm bg SEQ

ID NO<3 ns� cqqcpc qncxx_r_ gl sl_ n_prc N.rcpkgl_jc _tclrc31

sl_ qcosclx_ lsajcmrgbga_ amq� amkc npcqclr_r_ gl SEQ ID

NO<4 )lsajcmrgbg 2 . 3/787 bg SEQ ID NO<3* c sl_ n_prc C.

rcpkgl_jc _tclrc sl_ qcosclx_ lsajcmrgbga_ amq� amkc

npcqclr_r_ gl SEQ ID NO<5 )lsajcmrgbg 3/788 . 6/; ; 5 bg SEQ

ID NO<3*/ E j(gqmdmpk_ 6 bcj eclc 8=83 sk_lm _tclrc SEQ ID36
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NO<33 ns� cqqcpc qncxx_r_ gl sl_ n_prc N.rcpkgl_jc bg SEQ

ID NO<4 c sl_ n_prc C.rcpkgl_jc bg SEQ ID NO<34/

Pmjglsajcmrgbg cqcknjgdga_rgtg afc nmqqmlm cqqcpc

srgjgxx_rg amkc npgkm c qcamlbm nmjglsajcmrgbc lcj qgqrck_

tcrrmpc qmlm- _b cqckngm- SEQ ID NO<2; c SEQ ID NO<31-6

pgqncrrgt_kclrc/ Qscqrg bsc nmjglsajcmrgbg ambgdga_lm

pgqncrrgt_kclrc ncp j_ n_prc N.rcpkgl_jc c ncp j_ n_prc C.

rcpkgl_jc bcjj(gqmdmpk_ 2 bcjj_ npmrcgl_ sk_l_ mrmdcpjgl_/

SEQ ID NO<2; amlrgclc<

. j_ qcosclx_ ITR 6� bg AAV3 _tclrc j_ qcosclx_ SEQ21

ID NO< 21 )lr 31 . 273*

. j(clf_lacp bg CMV )lr 297 . 551*- gj npmkmrmpc bg

N&67F=@6 89> BA>>A #@F --* & 0,.$% >"9EA@9 * 9 >"=@FDA@9 

7<=?9D=7A 89>>6 BDAF9=@6 N&67F=@6 #@F 0,/ & *'*,)$% FGFF= 

g rpc cqqclbm bclmkgl_rg &qkCBA&- amppgqnmlbclrg _jj_26

qcosclx_ SEQ ID NO<9-

. j_ n_prc 6( bcjj_ qcosclx_ ambgdga_lrc ncp

j� gqmdmpk_ 2 bcjj_ mrmdcpjgl_ sk_l_ _tclrc j_ qcosclx_ SEQ

ID NO<4 )lr 2/264 . 4/669*-

. gj qgrm bg qnjgagle bml_rmpc bcjj_ dmqd_r_qg31

_ja_jgl_ _tclrc j_ qcosclx_ SEQ ID NO<23 )lr 4/66; .

4/753*-

. j_ qcosclx_ pgamk`glmeclga_ _tclrc j_ qcosclx_ SEQ

ID NO<; )lr 4/75; . 4/; 46*- c

. j_ qcosclx_ ITR 4( bg AAV3 _tclrc j_ qcosclx_ SEQ36
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ID NO<22/

D(_jrp_ n_prc- SEQ ID NO<31 amlrgclc<

. j_ qcosclx_ ITR 6( bg AAV3 _tclrc j_ qcosclx_ SEQ

ID NO< 21 )lr 31 . 273*-

. j_ qcosclx_ pgamk`glmeclga_ _tclrc j_ qcosclx_ SEQ6

ID NO<; )lr 318 . 5; 4*-

. gj qgrm bg qnjgagle _aacrrmpc bcjj_ dmqd_r_qg

_ja_jgl_ _tclrc j_ qcosclx_ SEQ ID NO< 24 )lr 627 . 675*-

. j_ n_prc 4( bcjj_ qcosclx_ ambgdga_lrc ncp

j� gqmdmpk_ 2 bcjj_ mrmdcpjgl_ sk_l_ _tclrc j_ qcosclx_ SEQ21

ID NO<5 )lr 676 . 5/263*-

c

. gj qcel_jc bg nmjg_bclgj_xgmlc bcjj� mpkmlc bcjj_

apcqagr_ bcj `mtglm )lr 5/2; 1 . 5/522*- c

. j_ qcosclx_ ITR 4( bg AAV3 _tclrc j_ qcosclx_ SEQ26

ID NO<22/

Pmjglsajcmrgbg cqcknjgdga_rgtg afc nmqqmlm cqqcpc

srgjgxx_rg amkc npgkm c qcamlbm nmjglsajcmrgbc lcj qgqrck_

tcrrmpc qmlm- _b cqckngm- SEQ ID NO<2; c SEQ ID NO<32-

pgqncrrgt_kclrc/ Qscqrg bsc nmjglsajcmrgbg ambgdga_lm31

pgqncrrgt_kclrc ncp j_ n_prc N.rcpkgl_jc c ncp j_ n_prc C.

rcpkgl_jc bcjj(gqmdmpk_ 6 bcj eclc sk_lm bcjj� mrmdcpjgl_

bg SEQ ID NO<33 )nmgaf� jc n_prg N.rcpkgl_jg bcjjc gqmdmpkc

2 c 6 qmlm gbclrgafc- � nmqqg`gjc srgjgxx_pc SEQ ID NO<2;

ncp glbsppc j(cqnpcqqgmlc bcjjc bsc gqmdmpkc*/36
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SEQ ID NO<32 amlrgclc<

. j_ qcosclx_ ITR 6( bg AAV3 _tclrc j_ qcosclx_ SEQ

ID NO< 21 )lr 31 . 273*-

. j_ qcosclx_ pgamk`glmeclga_ _tclrc j_ qcosclx_ SEQ

ID NO<; )lr 318 . 5; 4*-6

. gj qgrm bg qnjgagle _aacrrmpc bcjj_ dmqd_r_qg

_ja_jgl_ _tclrc j_ qcosclx_ SEQ ID NO< 24 )lr 627 . 675*-

. j_ n_prc 4( bcjj_ qcosclx_ ambgdga_lrc ncp

j� gqmdmpk_ 6 bcjj_ mrmdcpjgl_ sk_l_ _tclrc j_ SEQ ID NO<34

)lr 676 . 5/263*-21

c

. gj qcel_jc bg nmjg_bclgj_xgmlc bcjj� mpkmlc bcjj_

apcqagr_ bcj `mtglm )lr 5/2; 1 . 5/522*- c

. j_ qcosclx_ ITR 4( bg AAV3 _tclrc j_ qcosclx_ SEQ

ID NO<22/26

-@>A@C<G<@?< 83B>357ED<5; 7 A7B EC@ C75@?6@ =&<?F7?G<@?7

Il sl _jrpm _qncrrm- j_ npcqclrc gltclxgmlc kcrrc _

qcelm sl_ amknmqgxgmlc d_pk_acsrga_ amknpclbclrc gj

qgqrck_ tcrrmpc- amq� amkc qmnp_ bcqapgrrm )mqqg_- g

nmjglsajcmrgbg m g tgpgmlg amlrclclrg jm qrcqqm*- ncp sqm31

lcj rp_rr_pc n_xgclrg- gl qncag_j kmbm n_xgclrg sk_lg-

_tclrg sl qgqrck_ sbgrgtm k_rspm-

_ddcrrg b_ qmpbgr� DFNB; - m lcj npctclgpc j_ qmpbgr�

DFNB; gl n_xgclrg _tclrg ksr_xgmlg DFNB; /

Pg� gl eclcp_jc- oscqr_ amknmqgxgmlc d_pk_acsrga_ ns�36
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cqqcpc qmkkglgqrp_r_ _ qmeecrrg sk_lg _ddcrrg b_ ncpbgr_

amleclgr_ bcjj� sbgrm bmtsr_ _b sl� cqnpcqqgmlc _jrcp_r_ m

bcdgagr_pg_ bcj eclc DFNB6; / Dcrrm bcdgagr ns� cqqcpc

mqqcpt_rm- _b cqckngm- os_lbm mrmdcpjgl_ � cqnpcqq_ _

jgtcjjg lmpk_jg- k_ lml � dslxgml_jc/6

� bcqapgrrm j(sqm bcj qgqrck_ tcrrmpc amkc qmnp_

bcqapgrrm- ncp d_``pga_pc amknmqgxgmlg d_pk_acsrgafc

bcqrgl_rc _ npctclgpc c0m rp_rr_pc n_xgclrg afc npcqclr_lm

sl qgqrck_ sbgrgtm k_rspm- gl qncag_j kmbm cqqcpg sk_lg-

_ddcrrg b_g qsaagr_rg bgqmpbglg- amjjce_rg _b21

sl� cqnpcqqgmlc _jrcp_r_ m bcdgagr_pg_ bcj eclc 2370.//

Cmkc osg srgjgxx_rm- � ][L\YX[]L]X[P QL[VLNP^]TNLVPW]P

LNNP]]LMTUP� glajsbc os_jqg_qg c rsrrg g qmjtclrg- kcxxg

bg bgqncpqgmlc- pgtcqrgkclrg- _eclrg _lrg`_rrcpgag c

_lrgdsleglg- _eclrg bg gqmrmlgagr� c pgr_pb_lrg26

j(_qqmp`gkclrm c qgkgjg afc qmlm dgqgmjmega_kclrc

amkn_rg`gjg/ Eqckng bg rp_qnmpr_rmpg d_pk_acsrga_kclrc

_aacrr_`gjg glajsbmlm slm m ng� dp_ _aos_- qmjsxgmlc

q_jgl_- r_knmlc dmqd_rm q_jglm- bcqrpmqgm- ejgacpmjm-

cr_lmjm c qgkgjg- lmlaf� jmpm amk`gl_xgmlg/ Il kmjrg a_qg-31

ns� cqqcpc npcdcpg`gjc glajsbcpc lcjj_ amknmqgxgmlc _eclrg

gqmrmlgag- _b cqckngm- xsaafcpg- nmjg_jamjg- os_jg

k_llgrmjm- qmp`grmjm- m ajmpspm bg qmbgm/ Tp_qnmpr_rmpg

d_pk_acsrga_kclrc _aacrr_`gjg nmqqmlm sjrcpgmpkclrc

amknpclbcpc os_lrgr� kglmpg bg qmqr_lxc _sqgjg_pgc- os_jg36
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_eclrg skcrr_lrg m cksjqgml_lrg- amlqcpt_lrg m r_knmlg-

afc nmrclxg_lm j_ tgr_ b_ `_lam m j(cddga_ag_ bcg amknmqrg

_lrgmqqgb_lrg m bcjjc amknmqgxgmlg d_pk_acsrgafc

amlrclclrg ejg qrcqqg/

Lc amknmqgxgmlg d_pk_acsrgafc ncp sqm qcamlbm6

j(gltclxgmlc nmqqmlm cqqcpc gl sl_ t_pgcr� bg dmpkc/ Qscqrc

glajsbmlm- _b cqckngm- dmpkc bg bmq_eegm qckgqmjgbc c

qmjgbc- os_jg qmjsxgmlg jgosgbc )_b cqckngm- qmjsxgmlg

glgcrr_`gjg c b_ gldmlbcpc*- bgqncpqgmlg m qmqnclqgmlg-

amknpcqqc- ngjjmjc- nmjtcpg- jgnmqmkg c qsnnmqrc/ L_ dmpk_21

srgjgxx_r_ bgnclbc b_jj_ kmb_jgr� bg qmkkglgqrp_xgmlc

npctgqr_ c b_jj(_nnjga_xgmlc rcp_ncsrga_/ Cmknmqgxgmlg

rgngafc qmlm qmrrm dmpk_ bg qmjsxgmlg glgcrr_`gjg m b_

gldmlbcpc/

Lc amknmqgxgmlg d_pk_acsrgafc bctmlm cqqcpc26

rgnga_kclrc qrcpgjg c qr_`gjg lcjjc amlbgxgmlg bg

d_``pga_xgmlc c qrmaa_eegm/ L_ amknmqgxgmlc d_pk_acsrga_

� npcdcpg`gjkclrc dmpksj_r_ amkc sl_ qmjsxgmlc-

kgapmcksjqgmlc- bgqncpqgmlc- jgnmqmk_ m _jrp_ qrpsrrsp_

mpbgl_r_- _b_rr_ _ sl� cjct_r_ amlaclrp_xgmlc bg d_pk_am/31

Smjsxgmlg glgcrr_`gjg qrcpgjg nmqqmlm cqqcpc npcn_p_rc

glampnmp_lbm g tcrrmpg lcjj_ os_lrgr� lcacqq_pg_ gl sl

qmjtclrc _nnpmnpg_rm aml sl glepcbgclrc- m sl_

amk`gl_xgmlc bg glepcbgclrg- qmnp_ cjcla_rm0g- amkc

lcacqq_pgm- _ asg d_ qcesgrm j_ qrcpgjgxx_xgmlc ncp36
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dgjrp_xgmlc/ Il eclcp_jc- jc bgqncpqgmlg qmlm npcn_p_rc

glampnmp_lbm g tcrrmpg gl sl tcgamjm qrcpgjc afc amlrgclc

sl kcxxm bg bgqncpqgmlc `_qgam c ejg _jrpg glepcbgclrg

pgafgcqrg dp_ oscjjg qmnp_ cjcla_rg/ Ncj a_qm bg nmjtcpg

jgmdgjgxx_rc qrcpgjg ncp j_ npcn_p_xgmlc bg qmjsxgmlg6

glgcrr_`gjg qrcpgjg- g kcrmbg npcdcpgrg bg npcn_p_xgmlc

qmlm cqqgaa_kclrm qmrrm tsmrm cb cqqgaa_kclrm _ qnpsxxm

afc b� sl_ nmjtcpc bcj npglagngm _rrgtm ng� os_jqg_qg

glepcbgclrc bcqgbcp_rm _eegslrgtm _ n_prgpc b_ sl_ qs_

qmjsxgmlc npcacbclrckclrc dgjrp_r_ ncp j_ qrcpgjgxx_xgmlc/21

L_ djsgbgr� amppcrr_ bg sl_ qmjsxgmlc ns� cqqcpc k_lrclsr_-

_b cqckngm- kcbg_lrc j(sqm bg sl pgtcqrgkclrm- os_jc

jcagrgl_- kcbg_lrc gj k_lrclgkclrm bcjj_ ep_lsjmkcrpg_

pgafgcqr_ lcj a_qm bg sl_ bgqncpqgmlc c kcbg_lrc j(sqm bg

rclqgm_rrgtg/ Ul _qqmp`gkclrm npmjsle_rm bg amknmqgxgmlg26

glgcrr_`gjg ns� cqqcpc mrrclsrm glajsbclbm sl _eclrc lcjj_

amknmqgxgmlc afc pgr_pbg j(_qqmp`gkclrm- _b cqckngm- q_jg

kmlmqrc_p_rg c ecj_rgl_/

Ncj amlrcqrm bcjj(gltclxgmlc- j_ kmb_jgr� rgnga_ bg

qmkkglgqrp_xgmlc bcjj_ amknmqgxgmlc � glrp_rgkn_lga_31

)lcjj(mpcaafgm kcbgm*- glrp_amajc_pc m n_pclrcp_jc )_b

cqckngm- clbmtclmq_- qmrrmasr_lc_- glrp_ncpgrmlc_jc-

glrp_ksqamj_pc- glrp_rca_jc*/ Il sl cqckngm- j_

amknmqgxgmlc d_pk_acsrga_ � qmkkglgqrp_r_ kcbg_lrc

gldsqgmlc m glgcxgmlc clbmtclmq_/ Il sl _jrpm cqckngm- j_36
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amknmqgxgmlc d_pk_acsrga_ bcjj(gltclxgmlc � cpme_r_ gl sl_

nmqgxgmlc qncagdga_ srgjgxx_lbm cpme_xgmlc qrcpcmqr_rga_-

gl n_prgamj_pc _rrp_tcpqm j_ kck`p_l_ rgkn_lga_ m j� mqqm

k_qrmgbc lcjj(mpcaafgm kcbgm/

Pg� npcagq_kclrc- jc amknmqgxgmlg nmqqmlm cqqcpc6

qmkkglgqrp_rc srgjgxx_lbm sl kgapma_rcrcpc afc q_p�

nmqgxgml_rm _rrp_tcpqm j_ dglcqrp_ mt_jc qcptclbmqg bg

qr_ncbcarmrmkg_ j_qcp )rp_lq.qr_dd_*- m

rp_lqk_qrmgbc0rp_lq.dglcqrp_ pmrmlb_ )D_g C/ CO @H*- JARO-

29<712.728- 3128*/21

Il sl_ dmpk_ bg pc_jgxx_xgmlc npcdcpgr_- j_

amknmqgxgmlc d_pk_acsrga_ bcjj(gltclxgmlc � qmkkglgqrp_r_

lcjj(mpcaafgm sk_lm kcbg_lrc qmkkglgqrp_xgmlc glrp_.

amajc_pc- ng� npcagq_kclrc glbgtgbs_lbm gl k_lgcp_ kgp_r_

qn_xg clbmjgld_rgag lcj qgqrck_ tcqrg`mj_pc m kcbg_lrc26

j(_nnpmaagm qckgagpamj_pc qskkclxgml_rm/

Lc amknmqgxgmlg d_pk_acsrgafc ncp sqm qcamlbm

j(gltclxgmlc glajsbmlm rgnga_kclrc sl_ &Z^LW]T]c

]P[LYP^]TNLVPW]P PQQTNLNP& m sl_ &Z^LW]T]c

Y[XQTUL]]TNLVPW]P PQQTNLNP& bcg tcrrmpg ncp sl sqm qcamlbm31

j(gltclxgmlc/ Ul_ &os_lrgr� rcp_ncsrga_kclrc cddga_ac& qg

pgdcpgqac _jj_ os_lrgr� bcg tcrrmpg afc � cddga_ac- _

bmq_eeg c ncp ncpgmbg bg rcknm lcacqq_pg- lcjj� mrrclcpc gj

pgqsjr_rm rcp_ncsrgam bcqgbcp_rm- gl oscqrm a_qm qg_ ncp

j_ npmdgj_qqg afc ncp gj rp_rr_kclrm bcjj_ ncpbgr_36
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bcjj(sbgrm qclx_ rmqqgagr� gl_aacrr_`gjc m cddcrrg

amjj_rcp_jg glbcqgbcp_`gjg/

Ul_ os_lrgr� rcp_ncsrga_kclrc cddga_ac bcg tcrrmpg

ns� t_pg_pc _ qcamlb_ bg d_rrmpg- os_jg jm qr_rm bg

k_j_rrg_- cr� - eclcpc c ncqm bcj qmeecrrm- c j_ a_n_agr�6

bg bcrrm amknmqrm bg ctma_pc sl_ pgqnmqr_ bcqgbcp_r_ lcjjm

qrcqqm/ Ul_ os_lrgr� rcp_ncsrga_kclrc cddga_ac ns� cqqcpc

_jrpcq� sl_ os_lrgr� gl asg os_jqg_qg cddcrrm rmqqgam m

b_llmqm bcg amknmqrg pgtclbga_rg qg_ qsncp_rm b_ejg

cddcrrg bg `clcdgagm rcp_ncsrgam/ Ul_ &os_lrgr�21

npmdgj_rrga_kclrc cddga_ac& qg pgdcpgqac _ sl_ os_lrgr�

bcg tcrrmpg bcjj(gltclxgmlc afc � cddga_ac- _ bmq_eeg c

ncp ncpgmbg bg rcknm lcacqq_pg- lcjj� mrrclcpc gj pgqsjr_rm

npmdgj_rrgam bcqgbcp_rm/ Tgnga_kclrc- nmgaf� sl_ bmqc

npmdgj_rrga_ � srgjgxx_r_ gl qmeecrrg npgk_ bcjj_- m gl26

slm qr_bgm npcamac bcjj_- k_j_rrg_- j_ os_lrgr�

npmdgj_rrga_kclrc cddga_ac q_p� sqs_jkclrc kglmpc bcjj_

os_lrgr� rcp_ncsrga_kclrc cddga_ac/

Rcegkg bg bmq_eegm nmqqmlm cqqcpc amppcrrg ncp

dmplgpc j_ pgqnmqr_ bcqgbcp_r_ mrrgk_jc )_b cqckngm- sl_31

pgqnmqr_ rcp_ncsrga_ m npmdgj_rrga_*/ Ab cqckngm- ns�

cqqcpc qmkkglgqrp_rm sl qglemjm `mjm- nmqqmlm cqqcpc

qmkkglgqrp_rc lcj rcknm qt_pg_rc bmqg qsbbgtgqc m j_ bmqc

ns� cqqcpc pgbmrr_ m _skclr_r_ gl kmbm npmnmpxgml_jc- amkc

glbga_rm b_jjc cqgeclxc bcjj_ qgrs_xgmlc rcp_ncsrga_/36
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Fmpk_ slgr_pg_ bg bmq_eegm- amkc osg srgjgxx_r_- qg

pgdcpgqac _ slgr� dgqga_kclrc bgqapcrc _b_rrc amkc bmq_eeg

slgr_pg ncp g qmeecrrg k_kkgdcpg b_ rp_rr_pc= ag_qasl_

slgr� amlrclclrc sl_ os_lrgr� npcqr_`gjgr_ bcj amknmqrm

tcrrmpc bcjj(gltclxgmlc- a_jamj_r_ ncp npmbsppc j(cddcrrm6

rcp_ncsrgam m npmdgj_rrgam bcqgbcp_rm gl _qqmag_xgmlc _j

rp_qnmpr_rmpc d_pk_acsrgam pgafgcqrm/ L_ bcqapgxgmlc ncp

jc dmpkc slgr_pgc bg bmq_eegm ns� cqqcpc bcrr_r_ b_- c

bgpcrr_kclrc bgnclbclrc b_- )_* jc a_p_rrcpgqrgafc npmnpgc

bcj tcrrmpc0bcg tcrrmpg c gj n_prgamj_pc cddcrrm21

rcp_ncsrgam m npmdgj_rrgam b_ mrrclcpc- c )`* jc

jgkgr_xgmlg glrpglqcafc lcjj� _prc bcjj_ dmpksj_xgmlc bg

r_jc0g tcrrmpc0g ncp rp_rr_pc m npctclgpc j_ ncpbgr_

bcjj� sbgrm gl sl qmeecrrm/

Il _jaslc dmpkc bg pc_jgxx_xgmlc- bmtc qg bctmlm26

srgjgxx_pc jc n_prgacjjc bg AAV npgk_ c qcamlb_- g

nmjglsajcmrgbg0jc n_prgacjjc bg AAV npgkg0c c qcamlbg0c

nmqqmlm cqqcpc amlrclsrg _jj� glrcplm bcjj_ kcbcqgk_

amknmqgxgmlc m _jj� glrcplm bg amknmqgxgmlg bgddcpclrg c

nmqqmlm cqqcpc qmkkglgqrp_rg glqgckc m qcn_p_r_kclrc/31

Il _jaslc dmpkc bg pc_jgxx_xgmlc- j_ amknmqgxgmlc

bcjj(gltclxgmlc amlrgclc b_ 217 _ 2125 n_prgacjjc0kL m b_

2121 _ 2126 n_prgacjjc0kL- m os_jqg_qg t_jmpc gtg dp_kkcxxm

ncp slm m ncp j� _jrpm glrcpt_jjm- os_jc- _b cqckngm- agpa_

217- 218- 219- 21; - 2121- 2122- 2123- 2124 m 2125 n_prgacjjc0kL/36
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Il sl_ dmpk_ bg pc_jgxx_xgmlc- j_ amknmqgxgmlc

bcjj(gltclxgmlc amlrgclc ng� bg 2124 n_prgacjjc bg AAV0kL/

Il _jaslc dmpkc bg pc_jgxx_xgmlc- os_lbm qmlm

qmkkglgqrp_r_ slc npgk_ n_prgacjj_ bg AAV amknpclbclrc sl

npgkm nmjglsajcmrgbc c sl_ qcamlb_ n_prgacjj_ bg AAV6

amknpclbclrc sl qcamlbm nmjglsajcmrgbc- j_ os_lrgr�

qmkkglgqrp_r_ � j_ kcbcqgk_ ncp clrp_k`c jc n_prgacjjc/

Smlm bcqapgrrg kcrmbg bg rp_rr_kclrm afc amknmpr_lm

j_ qmkkglgqrp_xgmlc bcj qgqrck_ tcrrmpc c amknmqgxgmlg

d_pk_acsrgafc amlrclclrg jm qrcqqm- _ n_xgclrg- gl qncag_j21

kmbm n_xgclrg sk_lg _tclrg sl qgqrck_ sbgrgtm k_rspm-

_ddcrrg b_ qmpbgr� DFNB; / Tsrrc jc dmpkc bg pc_jgxx_xgmlc

qmnp_ bcqapgrrc qg _nnjga_lm _ bcrrg kcrmbg bg rp_rr_kclrm/

7F;I; 9;G8F?J?DC; 9;? 9?G;=C?

AL <TR^[L - VX\][L U&P\Y[P\\TXWP OT X]XQP[UTWL TW NPUU^UP26

>;@.5/ TW \PR^T]X LO P[XRL`TXWP OT O^YUTNP _P]]X[P 66I*

A* Ul_ p_nnpcqclr_xgmlc qafck_rga_ bcjj_ amnng_ bg

tcrrmpg AAV pgamk`gl_lrg srgjgxx_r_ gl oscqrm qrsbgm- c

bcg npmacqqg bg pgamk`gl_xgmlc- rp_qapgxgmlc- qnjgagle c

rp_bsxgmlc npmbsaclrg j_ npmrcgl_ mrmdcpjgl_ bg jslefcxx_31

glrcp_ gl acjjsjc am.gldcrr_rc/ I tcrrmpg AAV.Ormd NT c

AAV.Ormd CT pgamk`gl_lrg amlrclemlm jc n_prg 6( c 4( bcj

aDNA ncp mrmdcpjgl_- pgqncrrgt_kclrc/ L_ qcosclx_ _ nmlrc

pgamk`glmeclga_ npcqclrc lcg bsc tcrrmpg pgamk`gl_lrg �

glbga_r_ b_ sl_ qdcp_ epgeg_/ Lc `_ppc pmqqc qmrrm gj36
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bg_ep_kk_ bcjj_ npmrcgl_ glbga_lm g bsc ncnrgbg srgjgxx_rg

ncp npmbsppc ejg _lrgampng amlrpm jc n_prg N.rcpkgl_jc c

C.rcpkgl_jc bcjj_ mrmdcpjgl_/ A``pctg_xgmlg< ITR-

pgncrgxgmlg rcpkgl_jg gltcprgrc= qkCBA- npmkmrmpc

7<=?9D=7A =??98=6FA&BD97A79 8= 2=FA?9; 6>AH=DGE(89>>6 N&6

_argl_ bg nmjjm= SA- qgrm bg qnjgagle _aacrrmpc= SD- qgrm

bg qnjgagle bml_rmpc= nmjwA- qcel_jc bg nmjg_bclgj_xgmlc=

C3- bmkglgm C3= TM- bmkglgm rp_lqkck`p_l_/ B* Ccjjsjc

HEK3; 4 qmlm qr_rc gldcrr_rc aml AAV.Ormd NT _ q� qr_lrc

)n_llcjjm gl _jrm*- AAV.Ormd CT _ q� qr_lrc )n_llcjjm21

aclrp_jc*- m AAV.Ormd NT c AAV.Ormd CT glqgckc )n_llcjjm

gl `_qqm*/ Eqqc qmlm qr_rg amjmp_rg ncp mrmdcpjgl_ )tcpbc*

aml sl _lrgampnm nmjgajml_jc bgpcrrm amlrpm j_ n_prc C.

rcpkgl_jc bcjj_ npmrcgl_ 59 mpc bmnm- c g lsajcg acjjsj_pg

qmlm qr_rg k_pa_rg aml DAPI )`js*/ Lc qmjc acjjsjc am.26

gldcrr_rc npmbsamlm mrmdcpjgl_/ B_ppc bcjj_ qa_j_< 26 � k/

AL <TR^[L . VX\][L NSP UL ]P[LYTL RPWTNL VPOTL]L OL O^YUTNP

66I TW ]XYT 1D@8 )+) E-, [TY[T\]TWL U&P\Y[P\\TXWP OT

X]XQP[UTWL P Y[P_TPWP UL \X[OT]c*

'L( P_llcjjm _ qglgqrp_< Ikk_eglc amldma_jc _ kmq_gam31

bcjjc qngpc glrcpkcbgc c _nga_jg bcjj_ amajc_ qmrrmnmqr_

_ glgcxgmlc- gkkslmamjmp_r_ ncp mrmdcpjgl_ qs P81 )tcpbc*/

I lsajcg acjjsj_pg qmlm amjmp_rg aml DAPI )`js*/ Ul_ ep_l

n_prc bcjjc IHC- k_ lcqqsl_ bcjjc acjjsjc a_ncjjsrc cqrcplc

)OHC*- cqnpgkc mrmdcpjgl_/ Lc nslrc bg dpcaag_ glbga_lm36
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IHC lml rp_qbmrrc/ Ilqcprm< Ilep_lbgkclrm k_eegmpc

bcjj(_pc_ lcj pgos_bpm/ B_ppc bcjj_ qa_j_< 61 � k c 21 � k

)glqcprm*/ P_llcjjm _ bcqrp_< Ikk_eglg bg IHC am.

gkkslmamjmp_rc ncp mrmdcpjgl_ )tcpbc*- npmrcgl_ pg`cwc

bcjjc qgl_nqg _ l_qrpm )`js*- c qs`slgr� GjsA3 bg pcacrrmpg6

ncp gj ejsr_kk_rm nmqr.qgl_nrgag )pmqqm*/ Lc xmlc

qgl_nrgafc _rrgtc npcqclr_lm sl_ bgqrpg`sxgmlc lmpk_jc

lcjjc IHC rp_qbmrrc cqnpgkclrg mrmdcpjgl_- kclrpc cqqc

rclbmlm _ dmpk_pc ep_nnmjg )nslrc bg dpcaag_* gl IHC lml

rp_qbmrrc )glbga_rc b_ jglcc rp_rrceeg_rc*/ B_pp_ bcjj_21

qa_j_< 6 � k/ 'M( P_llcjjm _ qglgqrp_< Qs_rrpm qcrrgk_lc

bmnm j(glgcxgmlc bg bsnjgac AAV- g rmng 8OJD .0. kmqrp_t_lm

qmejgc bg ABR gl pgqnmqr_ _ ajgai m `spqr rml_jg _

dpcosclxc bg 9 iHx- 27 iHx c 43 iHx )nslrg tcpbg- I ? 9*

tgaglc _ oscjjc bg rmng bg rgnm qcjt_rgam )nslrg lcpg- I26

? 9*/ Aj amlrp_pgm- rmng 8OJD )0) pgactclrg AAV.Ormd NT

)nslrg _p_lagmlg- I ? 4* m lcqqsl_ glgcxgmlc )nslrg `js-

I ? 7* lml kmqrp_t_lm mlbc ABR gbclrgdga_`gjg qglm _

jgtcjjg bg glrclqgr� qmlmp_ bg 97 bB SPL/ P_llcjjm _

bcqrp_< Ncg rmng 8OJD )0. rp_rr_rg gl P21 )dpcaag_*- jc31

qmejgc sbgrgtc ncp ejg qrgkmjg _ ajgai cp_lm qr_`gjg ncp

_jkclm qcg kcqg bmnm gj pcasncpm- 'N( n_llcjjm _ qglgqrp_<

Tp_aac bg ABR- pcegqrp_rc rpc qcrrgk_lc bmnm j(glgcxgmlc

rcp_ncsrga_ gl sl rmnm bg rgnm qcjt_rgam- sl rmnm 8OJD .

0. )8OJD .0.*- c sl rmnm 8OJD )0. qmaampqm )8OJD .0.36
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qmrrmnmqrm _ glgcxgmlc*- afc kmqrp_lm dmpkc b(mlb_ qgkgjg

lcg rmng bg rgnm qcjt_rgam c qmaampqm/ P_llcjjm _ bcqrp_<

ep_dgam _ `_ppc afc kmqrp_ j_ j_rclx_ c j� _kngcxx_

lmpk_jgxx_r_ bcjj� mlb_ I bg ABR gl rmng 8OJD )0) qmaampqg

)epgegm- I ? 9* c rmng bg rgnm qcjt_rgam )lcpm- I ? 6*/6

AL <TR^[L / VX\][L NSP UL ]P[LYTL RPWTNL VPOTL]L OL O^YUTNP

66I TW ]XYT 1D@8 )+) TW E-3 [TY[T\]TWL TW VLWTP[L O^[L]^[L

U&P\Y[P\\TXWP OT X]XQP[UTWL P U&^OT]X*

'L( P_llcjjm _ qglgqrp_< Ikk_eglc amldma_jc _ kmq_gam

bcjjc qngpc glrcpkcbgc c _nga_jg bcjj_ amajc_ qmrrmnmqr_21

_ glgcxgmlc- gkkslmamjmp_r_ ncp mrmdcpjgl_ )tcpbc* gl P91/

I lsajcg acjjsj_pg qmlm amjmp_rg aml DAPI )`js*/ L_ k_eegmp

n_prc bcjjc IHC cqnpgkc mrmdcpjgl_- kclrpc jc acjjsjc

a_ncjjsrc cqrcplc )OHC* lml j_ cqnpgkmlm/ Lc nslrc bg

dpcaag_ glbga_lm IHC lml rp_qbmrrc/ Ilqcprm< Ilep_lbgkclrm26

k_eegmpc bcjj(_pc_ lcj pgos_bpm/ B_ppc bcjj_ qa_j_< 61 � k

c 21 � k )glqcprm*/ P_llcjjm _ bcqrp_< Ikk_eglg bg IHC am.

gkkslmamjmp_rc ncp mrmdcpjgl_ )tcpbc*- npmrcgl_ pg`cwc

bcjjc qgl_nqg _ l_qrpm )`js*- c qs`slgr� GjsA3 bg pcacrrmpg

ncp gj ejsr_kk_rm nmqr.qgl_nrgag )pmqqm*/ Lc xmlc31

qgl_nrgafc _rrgtc npcqclr_lm sl_ bgqrpg`sxgmlc lmpk_jc

lcjjc IHC rp_qbmrrc cqnpgkclrg mrmdcpjgl_- kclrpc cqqc

rclbmlm _ dmpk_pc ep_nnmjg )nslrc bg dpcaag_* gl IHC lml

rp_qbmrrc )glbga_rc b_ jglcc rp_rrceeg_rc*/ B_pp_ bcjj_

qa_j_< 6 � k/ 'M( P_llcjjm _ qglgqrp_< Smejgc ABR bg rmng36
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8OJD .0. lml rp_rr_rg )`js- I ? 6*- rmng 8OJD .0. rp_rr_rg

)tcpbc- I ? 6*- c rmng bg rgnm qcjt_rgam )lcpm- I ? 6* gl

pgqnmqr_ _ ajgai m qrgkmjg `spqr rml_jg _ dpcosclxc bg 9-

27 c 43 iHx- os_rrpm qcrrgk_lc bmnm glgcxgmlc glrp_amajc_pc

bcjj_ amnng_ bg tcrrmpg pgamk`gl_lrg lcg rmng rp_rr_rg/6

P_llcjjm _ bcqrp_< bcampqm rcknmp_jc bcj pcasncpm

bcjj(sbgrm gl rmng 8OJD )0) pgactclrg glgcxgmlg gl P28

)dpcaag_*/ Ij pgq_l_kclrm bcjj(sbgrm _ jgtcjjg os_qg bg

rgnm qcjt_rgam � k_lrclsrm ncp _jkclm tclrg qcrrgk_lc nmqr.

glgcxgmlc/ 'N( P_llcjjm _ qglgqrp_< rp_aac bg ABR-21

pcegqrp_rc bsc qcrrgk_lc bmnm glgcxgmlc rcp_ncsrga_- gl sl

rmnm bg rgnm qcjt_rgam )lcpm*- sl rmnm 8OJD .0. )8OJD .0.

* c sl rmnm 8OJD .0. qmaampqm )8OJD .0. qmrrmnmqrm _

glgcxgmlc*- afc kmqrp_lm dmpkc b(mlb_ qgkgjg lcg rmng bg

rgnm qcjt_rgam c qmaampqm/ P_llcjjm _ bcqrp_< ep_dgam _26

`_ppc afc kmqrp_ afc j_ j_rclx_ bcjj(mlb_ I bg ABR gl rmng

8OJD .0. qmaampqg )I ? 6* � qgkgjc _ oscjj_ gl rmng bg

rgnm qcjt_rgam )I ? 6*- kclrpc j_ qs_ _kngcxx_ lmpk_jgxx_r_

� agpa_ j_ kcr� bg oscjj_ gl rmng bg rgnm qcjt_rgam/

AL <TR^[L 0 VX\][L NSP UL ]P[LYTL RPWTNL VPOTL]L OL O^YUTNP31

66I TW ]XYT 1D@8 )+) TW E/, [TY[T\]TWL U&P\Y[P\\TXWP OT

X]XQP[UTWL P U&^OT]X TW VLWTP[L Y[XU^WRL]L*

'L( P_llcjjm _ qglgqrp_< Ikk_eglc amldma_jc _ kmq_gam

bcjjc qngpc glrcpkcbgc c _nga_jg bcjj_ amajc_ qmrrmnmqr_

_ glgcxgmlc- gkkslmamjmp_r_ ncp mrmdcpjgl_ gl P51 )tcpbc*/36
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I lsajcg acjjsj_pg qmlm amjmp_rg aml DAPI )`js*/ L_ k_eegmp

n_prc bcjjc IHC cqnpgkc mrmdcpjgl_- kclrpc jc acjjsjc

a_ncjjsrc cqrcplc )OHC* lml j_ cqnpgkmlm/ Lc nslrc bg

dpcaag_ glbga_lm IHC lml rp_qbmrrc/ Ilqcprm< Ilep_lbgkclrm

k_eegmpc bcjj(_pc_ lcj pgos_bpm/ B_ppc bcjj_ qa_j_< 61 � k6

c 21 � k )glqcprm*/ P_llcjjm _ bcqrp_< Ikk_eglg bg IHC am.

gkkslmamjmp_rc ncp mrmdcpjgl_ )tcpbc*- npmrcgl_ pg`cwc

bcjjc qgl_nqg _ l_qrpm )`js*- c qs`slgr� GjsA3 bg pcacrrmpg

ncp gj ejsr_kk_rm nmqr.qgl_nrgag )pmqqm*/ Lc xmlc

qgl_nrgafc _rrgtc npcqclr_lm sl_ bgqrpg`sxgmlc lmpk_jc21

lcjjc IHC rp_qbmrrc cqnpgkclrg mrmdcpjgl_- kclrpc cqqc

rclbmlm _ dmpk_pc ep_nnmjg )nslrc bg dpcaag_* gl IHC lml

rp_qbmrrc )glbga_rc b_ jglcc rp_rrceeg_rc*/ B_pp_ bcjj_

qa_j_< 6 � k/ 'M( Smejgc ABR bg rmng 8OJD .0. lml rp_rr_rg

)`js- I ? 4*- rmng 8OJD )+) rp_rr_rg )tcpbc- I ? 4* c rmng26

bg rgnm qcjt_rgam )lcpm- I ? 4* gl pgqnmqr_ _ ajgai m

qrgkmjg `spqr rml_jg _ dpcosclxc bg 9- 27 c 43 iHx- rpc

qcrrgk_lc )n_llcjjm _ qglgqrp_*- os_rrmpbgag qcrrgk_lc c

tclrg qcrrgk_lc )n_llcjjm _ bcqrp_* bmnm glgcxgmlc

glrp_amajc_pc bcjj_ amnng_ bg tcrrmpg pgamk`gl_lrg lcg31

rmng rp_rr_rg/ Il oscqrg rmng- gj pgq_l_kclrm bcjj(sbgrm

_ jgtcjjg os_qg bg rgnm qcjt_rgam � k_lrclsrm ncp _jkclm

tclrg qcrrgk_lc nmqr.glgcxgmlc/ 'N( P_llcjjm _ qglgqrp_<

Tp_aac bg ABR- pcegqrp_rc qcrrc qcrrgk_lc bmnm j(glgcxgmlc

rcp_ncsrga_- gl sl rmnm bg rgnm qcjt_rgam )lcpm*- sl rmnm36
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8OJD .0. )8OJD .0.*- c sl rmnm 8OJD )0. qmaampqm )8OJD .

0. qmrrmnmqrm _ glgcxgmlc*- afc kmqrp_lm dmpkc b(mlb_

qgkgjg lcg rmng bg rgnm qcjt_rgam c qmaampqg/ P_llcjjm _

bcqrp_< ep_dgam _ `_ppc afc kmqrp_ afc j_ j_rclx_ bcjj(mlb_

I bg ABR gl rmng 8OJD .0. qmaampqg )I ? 4* � qgkgjc _6

oscjj_ gl rmng bg rgnm qcjt_rgam )I ? 4*- kclrpc j_ qs_

_kngcxx_ lmpk_jgxx_r_ � agpa_ j_ kcr� bg oscjj_ gl rmng bg

rgnm qcjt_rgam/

L_ <TR^[L 1 kmqrp_ afc j_ rcp_ng_ eclga_ kcbg_r_ b_

bsnjgac AAV gl rmng 8OJDON0ON pgnpgqrgl_ j(cqnpcqqgmlc21

lmpk_jc bg mrmdcpjgl_ c j(sbgrm/ A* Ikk_eglc amldma_jc bg

IHC )bcjglc_rc b_ jglcc rp_rrceeg_rc* amjjma_rc lcjj_

amajc_ _ kcr� qngp_ npmtclgclrg b_ sl rmnm bg rgnm

qcjt_rgam )8OJD,0,* )n_llcjjm _ qglgqrp_*- sl rmnm 8OJDON0ON

)n_llcjjm aclrp_jc*- c sl rmnm 8OJDON0rq rp_rr_rm )n_llcjjm26

_ bcqrp_*- gkkslmamjmp_rc ncp mrmdcpjgl_ )tcpbc*/ Sc``clc

j(mrmdcpjgl_ kmqrpg sl� _eepce_xgmlc _lmk_j_ _ jgtcjjm bg

IHC lcj rmnm 8OJD ON0ON lml rp_rr_rm- j_ qs_ cqnpcqqgmlc

lcjjc IHC bcg rmng rp_rr_rg � os_qg lmpk_jc/ B* dmpkc

b(mlb_ bg ABR- pcegqrp_rc os_rrpm qcrrgk_lc bmnm31

j(glgcxgmlc rcp_ncsrga_- gl sl rmnm bg rgnm qcjt_rgam

)lcpm*- sl rmnm 8OJDON0ON )`js*- c sl rmnm 8OJD ON0ON qmaampqm

)tcpbc*- afc kmqrp_lm dmpkc b(mlb_ qgkgjg lcg rmng bg rgnm

qcjt_rgam c qmaampqg- kclrpc lml qmlm pgjct_rc mlbc ABR

lcj ksr_lrc lml rp_rr_rm/36
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Lm qafck_ qsjj_ <TR^[L 2 bcqapgtc j_ k_rsp_xgmlc

bgddcpclxg_jc bcj qgqrck_ sbgrgtm lcjj� smkm c lcg rmng

)Sflcpqml c Wgjjmrr- J/ Cmkn/ Pfwqgmj/ Pqwafmj/ dc``p_gm

2; 91= ; 5)2*<47.51*/

L_ <TR^[L 3 bcqapgtc _jaslc bcjjc ksr_xgmlg bcj eclc6

DFNB; afc qmlm qr_rc gbclrgdga_rc _b meeg/ Qscqrc ksr_xgmlg

qmlm _jj_ `_qc bcjj_ dmpk_ pcacqqgt_ bcjj_ qmpbgr�

npcjgles_jc DFNB; /

L_ <TR^[L 4 kmqrp_ )6* j� _eepce_xgmlc npmrcga_ c gj

pgngce_kclrm cpp_rm bcjj_ mrmdcpjgl_ lcjjc acjjsjc21

a_ncjjsrc glrcplc bg rmng 8OJDON0ON c )7* jc pgqnmqrc bcj

rpmlam acpc`p_jc _ qrgkmjg _asqrgag )ABR* gl rmng 8OJD ,0ON

c 8OJDON0ON )qg tcb_ _lafc j_ Fgesp_ 6*/

L_ <TR^[L 5 bcqapgtc j� cddcrrm bg sl� glgcxgmlc

slgj_rcp_jc bcjj_ amnng_ bg tcrrmpg pgamk`gl_lrg AAV.Ormd26

NT ng� AAV.Ormd CT qs rmng 8OJDON0ON/ 6 qcrrgk_lc bmnm

j(glgcxgmlc- j(cngrcjgm qclqmpg_jc bcjj_ amajc_ rp_rr_r_

bg rpc rmng 8OJDON0ON � qr_rm kgapmbgqqcxgml_rm c

gkkslmk_pa_rm ncp mrmdcpjgl_/ L(cqnpcqqgmlc bg mrmdcpjgl_

lcjjc IHC bcjj_ amajc_ rp_rr_r_ � qr_r_ kgqsp_r_ c31

amkn_p_r_ aml j_ qs_ cqnpcqqgmlc gl rmng lml rp_rr_rg

8OJDON0ON )qg tcb_ _lafc j_ Fgesp_ 6*/

L_ <TR^[L -, bcqapgtc j_ aspt_ bg _rrgt_xgmlc bg

rclqgmlc bg 4C_ )+$ 9 >9 7ADD=EBA@89@F= D=EBAEF9 M1k ),* gl

IHC rp_rr_rc bg rgnm qcjt_rgam- Ormdrq0rq c Ormdrq0rq/36
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C_k`g_kclrg bcjj_ a_n_agr_lx_ bcjj_ kck`p_l_ acjjsj_pc

#M1k* qmlm qr_rg srgjgxx_rg ncp kmlgrmp_pc j_ dsqgmlc bg

tcqagamjc qgl_nrgafc bsp_lrc j(cqmagrmqg/

;G;BE?

?* BL]P[TLUP P VP]XOT6

+?<>3=<

Tmng ilmaimsr ncp mrmdcpjgl_ &8OJD .0.* npmbmrrg lcj

acnnm C68BL07 )Rmsv I/ CO @H*- Ccjj- 238- 388.39; )3117*

qmlm qr_rg pcrpmglapmag_rg aml rmng FVB ncp ng� bg bgcag

eclcp_xgmlg ncp mrrclcpc sl `_aiepmslb eclcrgam FVB21

mkmeclcm- nmgaf� oscqrm `_aiepmslb- _ bgddcpclx_ bcj

`_aiepmslb bg C68BL07- qg _qqmag_ _ qmejgc sbgrgtc qr_`gjg

lcg npgkg bgcag kcqg bg tgr_ )Kmkk_pcbbg- P/- CO @H/ J

Aqqma Rcq Ormj_pwlemj 27- 7; 6.823 )3126**/ Vcrrmpg bg AAV3

pgamk`gl_lrg qmlm qr_rg cpme_rg _g rmng 8OJD .0. gl sl26

`_aiepmslb eclcrgam FVB/ Tsrrc jc npmacbspc c j_

k_lgnmj_xgmlc bcejg _lgk_jg pgqncrr_t_lm jc jglcc esgb_

bcjj(4INOGOPO 7@OGJI@H BC H@ <@IOV CO BC H@ ; CAFCMAFC

6VBGA@HC( 4INOGOPO 9@NOCPM c bcj ucjd_pc NIH- c g pcosgqgrg

bg npmrmamjjm _nnpmt_rg bcjj(Ulgtcpqgr� bcjj_ C_jgdmplg_-31

S_l Fp_lagqam/ Ppgk_ bcjj_ afgpspeg_- g rmng cp_lm

_lcqrcrgxx_rg kcbg_lrc glgcxgmlc glrp_ncpgrmlc_jc bg sl_

kgqacj_ bg icr_kgl_ ajmpgbp_rm )Kcr_qcr- 211 ke0ie*-

vgj_xgl_ ajmpgbp_rm )Xwj_.hcar- 21 ke0ie*- c _acnpmk_xgl_

)3 ke0ie*/ L_ npmdmlbgr� bcjj(_lcqrcqg_ cp_ amlrpmjj_r_36
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kmlgrmp_lbm j_ pgqnmqr_ rgqqsr_jc npmdmlb_ _ ngxxgamrrg

cqcpagr_rg qsjjc bgr_/ Ppgk_ bcjj_ afgpspeg_ c melg 35 mpc

bmnm j(glrcptclrm afgpspegam ncp sl_ qcrrgk_l_- g rmng

cp_lm qmrrmnmqrg _ glgcxgmlc qmrrmasr_lc_ bg a_pnpmdclc )3

ke0ie* ncp pgbsppc gldg_kk_xgmlc c bmjmpc/ Gjg _lgk_jg6

qmlm qr_rg kmlgrmp_rg gl rcpkglg bg qcelg bg bgq_egm c

_lmk_jm a_jm nmlbcp_jc bmnm afgpspeg_/

� qr_rm eclcp_rm sl kmbcjjm bg rmnm afc nmpr_ sl_

ksr_xgmlc rcpkmqclqg`gjc lcj bmkglgm C3F )8OJDON0ON*

)n/E2915bcj*/ I rmng 8OJDON0ON qmlm npmdmlb_kclrc qmpbg/ I21

pgqsjr_rg kmqrp_rg gl Fgesp_ 9 ctgbclxg_lm afc j_

bgqrpg`sxgmlc bg mrmdcpjgl_ lcjjc IHC bg oscqrg rmng �

_lmk_j_0dmprckclrc ncprsp`_r_< j_ npmrcgl_ � _eepce_r_ c

pgngce_r_ gl kmbm cpp_rm lcjjc acjjsjc a_ncjjsrc glrcplc/

Ilmjrpc- os_lbm jc pgqnmqrc bcj rpmlam acpc`p_jc _ qrgkmjg26

_asqrgag )ABR* qmlm pcegqrp_rc gl rmng 8OJD '0ON c 8OJDON0ON

ncp kmlgrmp_pc j_ pgqnmqr_ cjcrrpga_ bcg lcspmlg sbgrgtg

npgk_pg c g qsaacqqgtg pcj� lcspml_jg bcjj_ tg_ sbgrgt_

aclrp_jc _ slm qrgkmjm ajgai- qg mqqcpt_ afc- _jj(cr� bg

sl kcqc- qg mrrgclc sl_ dmpk_ b(mlb_ a_p_rrcpgqrga_ bg ABR31

ncp rmng 8OJD'0ON _jjc t_pgc glrclqgr� cq_kgl_rc )51.97 bB*-

k_ lcqqsl_ pgqnmqr_ � ctma_r_ gl rmng 8OJDON0ON- _lafc _ 211

bB/

-@CDBEDD< 6< F7DD@B7 ++2( B<5@>4<?3?D7 7 <>A355; 7DD3>7?D@

L_ qcosclx_ ambgdga_lrc bg jslefcxx_ glrcp_ bcj aDNA36
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bg mrmdcpjgl_ kspgl_ )gqmdmpk_ 2 8OJD,= NM]1122114; 6/2* �

qr_r_ bgtgq_ gl sl dp_kkclrm 6( )lsajcmrgbg 2.3/559* c sl

dp_kkclrm 4( )lsajcmrgbg 3/55; .6/; 8; *- c oscqrg dp_kkclrg

qmlm qr_rg qglrcrgxx_rg )Gclqapgnr- Pgqa_r_u_w- NJ*/ Ij

amqrpsrrm 6( amlrclct_ j_ n_prc 6( bcj aDNA bg 8OJD,6

)ambgdga_lrc ncp ejg _kkglm_agbg 2.927- afc glajsbc g

bmkglg C3A- C3B c C3C bcjj_ npmrcgl_* c sl qgrm bg qnjgagle

bml_rmpc )SD*- c gj amqrpsrrm 4( amlrclct_ j_ n_prc 4( bcj

aDNA bg 8OJD, )ambgdga_lrc ncp ejg _kkglm_agbg 928.2/; ; 3-

afc glajsbc g bmkglg C3D- C3E- C3F c rp_lqkck`p_l_ bcjj_21

npmrcgl_*- sl qgrm bg qnjgagle _aacrrmpc )SA*/ Ilmjrpc-

clrp_k`g g amqrpsrrg amlrclemlm j_ qcosclx_ _ nmlrc

pgamk`glmeclga_ bcjj_ dmqd_r_qg _ja_jgl_ [L_w Y CO @H*-

Hsk Gclc Tfcp 28- 2147.2153 )3117*= Gfmqf A/ CO @H*- Hsk

Gclc Tfcp 33- 88.94 )3122*= Dwi_ F/M/ CO @H*- Hsk Gclc26

Tfcp Mcrfmbq 36- 277.288 )3125*\/ Sgrg bg pgamlmqagkclrm

ncp clbmlsajc_qg bg pcqrpgxgmlc 7JOI07FCI c 6DcI05KII qmlm

qr_rg _eegslrg _ oscqrg amqrpsrrg- afc qmlm qr_rg nmg

glqcpgrg gl sl nj_qkgbc tcrrmpc nTR33 AAV- amkc bcqapgrrm

gl npcacbclx_ [L_w Y CO @H*- Hsk Gclc Tfcp 28- 2147.215331

)3117*= Gfmqf A/ CO @H*- Hsk Gclc Tfcp 33- 88.94 )3122*=

Dwi_ F/M/ CO @H*- Hsk Gclc Tfcp Mcrfmbq 36- 277.288

)3125*\- npmbsaclbm sl_ amnng_ bg tcrrmpg pgamk`gl_lrg _

asg � d_rrm pgdcpgkclrm amkc _b AAV.Ormd NT c AAV.Ormd CT/

Ul tcrrmpc pgamk`gl_lrc _eegslrgtm amlrclclrc gj aDNA36
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bcjj_ npmrcgl_ djsmpcqaclrc tcpbc )GFP* � qr_rm

glecelcpgxx_rm ncpaf� dslecqqc b_ amlrpmjjm nmqgrgtm bcjj_

rp_qbsxgmlc acjjsj_pc/ I tcrrmpg pgamk`gl_lrg qmlm qr_rg

gkn_aafcrr_rg lcj a_nqgbc os_bY.F AAV3 )Pcrpq.Sgjt_ H/ CO

@H*- Mmjcasj_p rfcp_nw< rfc hmspl_j md rfc Akcpga_l Smagcrw6

md Gclc Tfcp_nw 2; - 3; 4.412 )3122*- c g tgpsq pgamk`gl_lrg

qmlm qr_rg nspgdga_rg c rgrmj_rg b_jj� Oasj_p Gclc Tfcp_nw

Cmpc bcjj(Ulgtcpqgr� bcjj_ Fjmpgb_- amkc bcqapgrrm gl

npcacbclx_ [Zmjmrsifgl S/ CO @H*- Mcrfmbq 39- 269.278

)3113*= J_am`qml SG CO @H/- Mmjcasj_p rfcp_nw < rfc hmspl_j21

md rfc Akcpga_l Smagcrw md Gclc Tfcp_nw 24- 2185.2195

)3117*\/

.CAB7CC<@?7 DB3?C97?<53 <? 57==E=7 /.0(*) DB3C87DD3D7

Ccjjsjc HEK3; 4 qmlm qr_rc d_rrc apcqacpc gl ng_qrpc

b_ 7 nmxxcrrg qs tcrpglg amnpgmeecrrg pgtcqrgrg bg26

nmjgjgqgl_ gl rcppclm bg E_ejc kmbgdga_rm bg Dsj`caam

glrcep_rm aml _kkglm_agbg lml cqqclxg_jg 2 v c qgcpm `mtglm

dcr_jc 21' )Gg`am*- c nclgagjjgl_.qrpcnrmkgagl_

)Pcl0Srpcn- Iltgrpmecl*/ Ij egmplm qsaacqqgtm- jc acjjsjc

qmlm qr_rc gldcrr_rc amkc bcqapgrrm gl npcacbclx_ )Lmncq31

V/S/ CO @H*- Gclc Tfcp 31- 935.944 )3124*/ Il `pctc- g

tcrpglg amnpgmeecrrg aml jc acjjsjc _ sl_ amldjsclx_ bcj

86' qmlm qr_rg nmqrg _ glas`_pc gl 311 � L bg rcppclm npgtm

bg qgcpm amlrclclrc slm m j� _jrpm m clrp_k`g g tgpsq

pgamk`gl_lrg AAV3.Ormd )21/111 n_prgacjjc amlrclclrg36
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eclmk_0acjjsj_ ncp ag_qasl tcrrmpc* _ 48 � C aml CO3 6'/ Dsc

mpc bmnm- � qr_rm _eegslrm 2 kL bg rcppclm amknjcrm/ Ij

egmplm qsaacqqgtm- gj rcppclm � qr_rm a_k`g_rm- c jc

acjjsjc qmlm qr_rc nmqrc _ glas`_pc ncp _jrpc 59 mpc/ Lc

acjjsjc qmlm qr_rc dgqq_rc aml n_p_dmpk_jbcgbc 5' gl6

r_knmlc dmqd_rm q_jglm )PBS* 1-2 M- nH 8-5- _ 5 � C ncp bsc

mpc- qag_aos_rc rpc tmjrc aml PBS- c nmqrc _ glas`_pc aml

Tpgrml X.211 1-36' c qgcpm bg a_np_ lmpk_jc 6' gl PBS _

rckncp_rsp_ _k`gclrc ncp sl(mp_/ Lc acjjsjc qmlm qr_rc nmg

nmqrc _ glas`_pc aml _lrgampng nmjgajml_jg bg amlgejgm21

npcacbclrckclrc a_p_rrcpgxx_rg- 25aa c C2; - bgpcrrg amlrpm

j_ n_prc N.rcpkgl_jc )_kkglm_agbg 2; 7.322* c j_ n_prc C.

rcpkgl_jc )_kkglm_agbg 2/959.2/; 89* bg mrmdcpjgl_-

pgqncrrgt_kclrc )Rmsv I/ CO @H*- Ccjj- 238- 388.39; )3117*

)bgjsgxgmlc 2<311* _ 5 � C ncp rsrr_ j_ lmrrc/ I a_kngmlg26

qmlm qr_rg qag_aos_rg bsc tmjrc aml PBS- c nmqrg _ glas`_pc

aml _lrgampnm qcamlb_pgm bg a_np_ _lrg.IeG bg amlgejgm

amlgse_rm aml Cw4 )Lgdc Tcaflmjmegcq- bgjsgxgmlc 2<3/111*

gl PBS _ rckncp_rsp_ _k`gclrc ncp bsc mpc/ I a_kngmlg qmlm

qr_rg nmg qag_aos_rg bsc tmjrc gl PBS- amjmp_rg aml 5(-7.31

bg_kkgbglm.3.dclgjglbmjm )DAPI* ncp tgqs_jgxx_pc g lsajcg

acjjsj_pg- kmlr_rg qs sl tcrpglm aml sl_ emaag_ bg rcppclm

Fjsmpq_tc )Bgmafck L_`mp_rmpgcq- Fp_lag_*- c mqqcpt_rg aml

sl kgapmqamngm _ gkkslmdjsmpcqaclx_ amldma_jc Ojwknsq/

.B@93G<@?7 6< F7DD@B7 3==3 5@5=7336
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Ij tgpsq � qr_rm cpme_rm _jj_ amajc_ qglgqrp_ amkc

bcqapgrrm gl npcacbclx_ )Aigj O/ CO @H*- Ncspml 86- 394.

3; 4 )3123**/ Tmng 8OJD )0) _lcqrcrgxx_rg cp_lm qmrrmnmqrg

_ sl(glgcxgmlc bcjj_ amnng_ bg tcrrmpg AAV3.Ormd

_rrp_tcpqm j_ kck`p_l_ dglcqrp_ pmrmlb_ _jj� glrcplm bcjj_6

qa_j_ rgkn_lga_ bcjj_ amajc_ gl P21- P28- m P41/

L(_nnpmaagm _jj� mpcaafgm _ttclgt_ rp_kgrc sl(glagqgmlc

bmpq_jc )Ds_l M CO @H*- Gclc Tfcp 22 Ssnnj 2- S62.67

)3115*/ Ul ngaamjm dmpm cp_ pc_jgxx_rm lcjj_ `sjj_ aml sl

_em b_ 29G- cb _jj_pe_rm aml nglxc/ L_ kck`p_l_ dglcqrp_21

pmrmlb_ cp_ bcjga_r_kclrc ncpdmp_r_ aml sl_ ngncrr_ bg

tcrpm a_ngjj_pc bg `mpmqgjga_rm- afc � qr_r_ nmg pgkmqq_/

Qs_lbm j(cddjsqqm bg ncpgjgld_ qg _ppcqr_t_- sl tmjskc

dgqqm )3 � L* amlrclclrc j_ amnng_ bg tcrrmpg AAV3.Ormd NT

)7-4 � 2123 te0kL* c AAV3.Ormd CT )5-6 � 2123 te0kL* � qr_rm26

glgcrr_rm lcjj_ qa_j_ rgkn_lga_ aml sl_ kgapmngncrr_ bg

tcrpm dglc )bg_kcrpm cqrcplm bcjj_ nslr_ bg 21 � k* ncp sl

rcknm bg sl kglsrm/ L_ ngncrr_ cp_ cqrp_rr_- c j_ lgaafg_

cp_ p_ngb_kclrc qgegjj_r_ aml d_qag_ c rcqqsrm _bgnmqm/ L_

dcpgr_ � qr_r_ qsrsp_r_ gl qrp_rg aml sl_ qsrsp_ apmk_rga_31

_qqmp`g`gjc 7.1 )Erfgaml*/

.C3>< E6<D<F<

L� cq_kc bcjj� sbgrm � qr_rm amlbmrrm gl rmng 8OJD,0,-

rmng 8OJD.0.- c rmng 8OJD .0.qmaampqg- _lcqrcrgxx_rg- gl

nslrg rcknmp_jg bgddcpclrg- gl sl_ a_kcp_ _ npmt_ bg qsmlm-36
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amkc bcqapgrrm gl npcacbclx_ )Aigj O/ CO @H*- Ncspml 86-

394.3; 4 )3123*/ I rmng qmlm qr_rg _lcqrcrgxx_rg aml

sl(glgcxgmlc glrp_ncpgrmlc_jc bg sl_ kgqacj_ bg icr_kgl_

ajmpgbp_rm )Kcr_qcr- 211 ke0kL* c vgj_xgl_ ajmpgbp_rm

)Xwj_.hcar- 21 ke0kL*- aml qsaacqqgtc glgcxgmlg bg sl6

osglrm bcjj_ bmqc glgxg_jc- qc lcacqq_pgm/ L_ rckncp_rsp_

ampnmpc_ � qr_r_ k_lrclsr_ aml sl r_knmlc pgqa_jb_lrc c

kmlgrmp_r_ aml sl_ qmlb_ pcrr_jc bsp_lrc rsrr_ j_

pcegqrp_xgmlc/ Rgqnmqrc bcj rpmlam acpc`p_jc _ qrgkmjg

_asqrgag )ABR* qmlm qr_rc pcegqrp_rc aml gj qgqrck_ TDT21

BgmSge III )Tsaicp D_tgq Tcaflmjmegcq* c rpc cjcrrpmbg _b

_em qs`bcpkgag amjjma_rg qsj asmgm a_ncjjsrm bcj rmnm< slm

gl amppgqnmlbclx_ bcj tcprgac- slm _j bg qmrrm bcjj_ ngll_

bcjj(mpcaafgm qglgqrpm )cjcrrpmbm bg pgdcpgkclrm*- c slm

_j bg qmrrm bcjj(mpcaafgm amlrpmj_rcp_jc )cjcrrpmbm bg26

kcqq_ _ rcpp_*/ Gjg qrgkmjg qmlmpg cp_lm ajgai )bsp_r_ 6

kq- 42 Hx* c ngn rml_jg _ 9- 27 c 43 iHx )bsp_r_ 21 kq-

kmbcjj_xgmlc amqclm _j os_bp_rm- 32 Hx*/ Eqqg cp_lm cpme_rg

gl amlbgxgmlg bg a_knm jg`cpm- aml pcegqrp_xgmlc bg

pgqnmqr_ kmlm_spgamj_pc b_jj(mpcaafgm qglgqrpm )j(mpcaafgm31

bcqrpm cp_ `jmaa_rm bsp_lrc j_ pcegqrp_xgmlc*/ Pcp

ag_qaslm qrgkmjm qmlmpm- j(_rrgtgr� cjcrrpmclacd_jmep_dga_

)EEG* � qr_r_ pcegqrp_r_ ncp 31 kq _ sl_ dpcosclx_ bg

a_kngml_kclrm bg 36 iHx- aml dgjrpm )1-4 . 4 iHx*/ Fmpkc

b(mlb_ EEG ncp 623 qrgkmjg c 2/111 qrgkmjg qmlm qr_rc36
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a_jamj_rc gl kcbg_ ncp ajgai c `spqr rml_jg-

pgqncrrgt_kclrc/ L(glrclqgr� bg qrgkmjm qmlmpm cp_ pgbmrr_

_ glrcpt_jjg bg jgtcjjm bg npcqqgmlc qmlmp_ )SPL* bg 6 bB

_ qaclbcpc _ n_prgpc b_jj_ k_qqgk_ glrclqgr� cq_kgl_r_ )97

bB SPL*/ L_ qmejg_ sbgrgt_ � qr_r_ bcdglgr_ amkc gj jgtcjjm6

bg qrgkmjm ng� `_qqm _ asg g ngaafg ABR ncp jc mlbc I.V

cp_lm afg_p_kclrc c pgncrsr_kclrc npcqclrg _jj(gqncxgmlc

tgqgt_/ Qscqrc t_jsr_xgmlg bg qmejg_ cp_lm amldcpk_rc

b_jj(_l_jgqg mddjglc bcjjc dmpkc b(mlb_ kckmpgxx_rc/ L_

j_rclx_ bcjj(mlb_ I bg ABR � qr_r_ kgqsp_r_ amkc21

j(glrcpt_jjm bg rcknm dp_ jm qrgkmjm ajgai c j(_kngcxx_ bg

ngaam bcjj(mlb_ I/ Ilmjrpc- g t_jmpg bcjjc _kngcxxc bg

ngaam bcjj(mlb_ I qsjjc rp_aac bg ABR qmlm qr_rg

lmpk_jgxx_rg amlrpm gj t_jmpc kcbgm gl rmng bg rgnm

qcjt_rgam bg amlrpmjjm )_qqslrm amkc 211'* ncp sl_26

amkn_p_xgmlc dp_ rmng 8OJD )0) qmaampqg c rmng bg rgnm

qcjt_rgam/

-@?D7 6< 57==E=7 53A7==ED7 <?D7B?7 7 6< C<?3AC< 3 ?3CDB@

L_ amajc_ bcg rmng � qr_r_ ncpdsq_ aml n_p_dmpk_jbcgbc

5' gl PBS 1-2 M )nH 8-5* c nmqr_ _ glas`_pc lcjjm qrcqqm31

dgqq_rgtm _ 5 � C ncp bsc mpc/ Lc amajcc qmlm qr_rc

qag_aos_rc rpc tmjrc aml PBS- c bca_jagdga_rc kcbg_lrc

glas`_xgmlc aml _agbm crgjclbg_kkgl_ rcrp__acrgam )EDTA*

6' gl PBS 1-2 M _ 5 � C ncp rsrr_ j_ lmrrc/ L(cngrcjgm

qclqmpg_jc amajc_pc )mpe_lm bg Cmprg* � qr_rm36
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kgapmbgqqcxgml_rm gl sl_ npcn_p_xgmlc bg qsncpdgagc- nmqrm

gl npcglas`_xgmlc gl Tpgrml X.211 1-36' c qgcpm bg a_np_

lmpk_jc 6' gl PBS )r_knmlc `jmaa_lrc* _ rckncp_rsp_

_k`gclrc ncp sl(mp_- c nmqrm _ glas`_pc aml j(_lrgampnm

npgk_pgm _ 5 � C ncp rsrr_ j_ lmrrc/ Smlm qr_rg srgjgxx_rg6

g qcesclrg _lrgampng< _lrg.n_prc C.rcpkgl_jc bg mrmdcpjgl_

bg amlgejgm )C2; - bgjsgxgmlc 2<361* 2- _lrg.CrBP30pg`cwc

bg rmnm )IeG2*- _lrg.qs`slgr� A3 bcj pcacrrmpc ncp gj

ejsr_kk_rm bg rmnm )IeG3_* )Mgjjgnmpc- bgjsgxgmlc 2<311*-

c _lrg.GFP bg amlgejgm )Iltgrpmecl- A22233= bgjsgxgmlc21

2<361*/ I a_kngmlg qmlm qr_rg qag_aos_rg rpc tmjrc gl PBS-

c nmqrg _ glas`_pc aml j� _lrgampnm qcamlb_pgm _nnpmnpg_rm<

_lrg.IeG2 bg rmnm amlgse_rm aml Ajcv_ Fjsmp 599- _lrg.

IeG3_ bg rmnm amlgse_rm aml Ajcv_ Fjsmp 679 )Lgdc

Tcaflmjmegcq- bgjsgxgmlc 2<2/111*- m _lrg.IeG bg amlgejgm26

amlgse_rm aml Arrm Fjsmp 758 )Sgek_- bgjsgxgmlc 2<311*/ I

a_kngmlg qmlm qr_rg j_t_rg rpc tmjrc gl PBS- c kmlr_rg qs

sl tcrpglm gl sl_ emaag_ bg Fjsmpq_tc- aml DAPI ncp

amjmp_pc g lsajcg acjjsj_pg/ Lc ngjc x amldma_jg gl

djsmpcqaclx_ bcjj(mpe_lm bg Cmprg qmlm qr_rc mrrclsrc aml31

sl kgapmqamngm amldma_jc LSM 811 )Zcgqq- O`cpimafcl-

Gcpk_lg_* bmr_rm bg sl m`gcrrgtm _b _jr_ pgqmjsxgmlc

)_ncprsp_ lskcpga_ bg 2-5- m`gcrrgtm gkkcpqgmlc gl mjgm 71

� */ Lc gkk_eglg qmlm qr_rc _aosgqgrc gl dgjc p_qrcp 623 �

623 m 2/135 � 2/135 )bgkclqgmlc ngvcj ? 1-147 � k gl R c S*36
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aml n_qqg x bg 1-3 � k/ Ccjjsjc a_ncjjsrc glrcplc )IHC*

npmbsaclrg mrmdcpjgl_ c l_qrpg qgl_nrgag qmlm qr_rg

amlr_rg kcbg_lrc gj pclbcpgle 4D bg ngjc x bg gkk_eglg

amldma_jg qglm _ 31/ Pcp a_jamj_pc j_ npmnmpxgmlc bg IHC

cqnpgkclrg gj rp_lqeclc bg mrmdcpjgl_- _``g_km bgtgqm gj6

lskcpm rmr_jc bg IHC npmbsaclrg mrmdcpjgl_ ncp gj lskcpm

rmr_jc bg IHC gbclrgdga_rc b_g jmpm lsajcg acjjsj_pg

amjmp_rg aml DAPI )sl kglgkm bg 261 _l_jgxx_rg

amlqcasrgt_kclrc*/

FPL`TXWP L NL]PWL OPUUL YXUTVP[L\T NXW ][L\N[T`TXWP21

TW_P[\L 'FH)E8F(

L� kRNA rmr_jc � qr_rm cqrp_rrm )Tpgxmj- Iltgrpmecl*

b_jj_ amajc_ qglgqrp_ bg qcg rmng 8OJD ,0, c qcg rmng 8OJD

.0. qmaampqg gl P21/ L_ rp_qapgxgmlc gltcpq_ )RT* � qr_r_

amlbmrr_ aml npgkcp mjgembT c qsncpqapgnr II RN_qc H.26

)Iltgrpmecl* _ 53 � C ncp 61 kglsrg/ Dsc kgapmjgrpg bcj

npmbmrrm bg pc_xgmlc RT qmlm qr_rg srgjgxx_rg ncp j_

pc_xgmlc _ a_rcl_ bcjj_ nmjgkcp_qg )PCR= =@L DNA

nmjgkcp_qg- Iltgrpmecl* amlqgqrclrc gl 46 agajg ); 5 � C ncp

41 q- 71 � C ncp 56 q- 83 � C ncp 71 q* aml cqrclqgmlc dgl_jc31

_ 83 � C ncp 21 kglsrg/ L_ amnng_ bg npgkcp bg PCR )npgkcp

bgpcrrm TGTCTCAGAGCTCCGAGGCA )SEQ ID NO<25* c npgkcp

gltcpqm ATCGTGGAGGAGGAACTGGGCA )SEQ ID NO<26* � qr_r_

npmecrr_r_ ncp _knjgdga_pc sl dp_kkclrm glrcpkcbgm bg

3/787 `n )lsajcmrgbg b_ 38 _ 3/813* bcj aDNA bg mrmdcpjgl_36
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)lskcpm bg _aacqqm GclB_li NM]1122114; 6/2* afc _``p_aag_

j_ egslxgmlc dp_ ejg glqcprg AAV.Ormd NT c AAV.Ormd CT/ I

npmbmrrg bg PCR qmlm qr_rg nspgdga_rg kcbg_lrc

cjcrrpmdmpcqg qs sl ecj bg _e_pmqgm _j 3' amlrclclrc 1-6

ke0kL bg `pmkspm bg crgbgm )igr bg cqrp_xgmlc bg ecj6

Qg_osgai- QIAGEN*- qcosclxg_rg )Ejgk Bgmnf_pk_acsrga_jq*-

c amlrpmjj_rg gl rcpkglg bg gbclrgr� bg qcosclx_ pgqncrrm

_jj_ qcosclx_ bg aDNA bg mrmdcpjgl_/

6WLUT\T \]L]T\]TNSP

I b_rg qmlm cqnpcqqg amkc kcbg_ � bctg_xgmlc qr_lb_pb21

)SD*/ Tsrrc jc _l_jgqg qr_rgqrgafc qmlm qr_rc amlbmrrc aml

gj rcqr > bg M_ll.Wfgrlcw lml n_p_kcrpgam/ L_

qgelgdga_rgtgr� qr_rgqrga_ � glbga_r_ lcjjc Fgespc amkc

qcesc< l/q/- lml qgelgdga_rgtm= +- K >1-16= ++- K >1-12=

+++- K >1-112/26

??* FT\^U]L]T

Ul tcrrmpc _ `_qc AAV3 � qr_rm glecelcpgxx_rm ncpaf�

cqnpgkcqqc gj eclc bcjj_ npmrcgl_ djsmpcqaclrc tcpbc )GFP*

EAFFA => 7A@FDA>>A 8= G@ BDA?AFAD9 7<=?9D=7A 234&N&67F=@6 

bg nmjjm/ Qscqr_ a_qqcrr_ bg cqnpcqqgmlc � qr_r_31

gkn_aafcrr_r_ lcj a_nqgbc os_bY.F AAV3 gl asg os_rrpm

pcqgbsg bg rgpmqgl_ bg qsncpdgagc )Y* bcj a_nqgbc bg AAV3

cp_lm qmqrgrsgrg b_ pcqgbsg bg dclgj_j_lgl_ )F*- gj afc qg

bgkmqrp_t_ gl ep_bm bg glapckclr_pc j(cddgagclx_ bg

rp_qdcpgkclrm eclgam lcjj_ pcrgl_ )Pcrpq.Sgjt_ H/ CO @H*-36
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Mmjcasj_p rfcp_nw< rfc hmspl_j md rfc Akcpga_l Smagcrw md

Gclc Tfcp_nw 2; )3*<3; 4.412 )3122**/ Ij tgpsq pgamk`gl_lrc

cp_ glgcrr_rm _rrp_tcpqm j_ kck`p_l_ dglcqrp_ pmrmlb_

_jj� glrcplm bcjj_ amajc_ qglgqrp_ bg aglosc rmng bg rgnm

qcjt_rgam gl P3/ L� gkkslmamjmp_xgmlc aml GFP bcjj� cngrcjgm6

qclqmpg_jc rpc qcrrgk_lc bmnm j� glgcxgmlc pgtcj_t_ j_

rp_qbsxgmlc bg t_pg rgng bg acjjsjc- gtg glajsqc IHC/ L_

tcjmagr� bg rp_qbsxgmlc ncp IHC cp_ 89 � 7' )kcbg_ � SD*-

bgkmqrp_lbm j(gbmlcgr� bg oscqrm qgcpmrgnm bg AAV

lcjj� cpme_pc eclg rcp_ncsrgag _ oscqrc acjjsjc )lml21

kmqrp_rm*/ L_ qcosclx_ ambgdga_lrc bcj aDNA bg mrmdcpjgl_

kspgl_ � qr_r_ qncxx_r_ gl sl dp_kkclrm 6( )Ormd NT-

lsajcmrgbg 2.3/559* c gl sl dp_kkclrm 4( )Ormd CT-

lsajcmrgbg 3/55; .6/; 8; *- ag_qaslm bcg os_jg cp_ glqcpgrm

gl sl tcrrmpc AAV nmpr_lrc sl_ qcosclx_ _ nmlrc26

pgamk`glmeclga_ )Gfmqf A/ CO @H*- Hsk Gclc Tfcp 33)2*<88.

94 )3122*= Dwi_ FM CO @H*- Hsk Gclc Tfcp Mcrfmbq 36)3*<277.

288 )3125**/ Ij tcrrmpc pgamk`gl_lrc AAV.Ormd NT nmpr_ j_

n_prc 6( bcj aDNA qcesgr_ b_ sl qgrm bg qnjgagle bml_rmpc-

c gj tcrrmpc pgamk`gl_lrc AAV.Ormd CT nmpr_ sl qgrm bg31

qnjgagle _aacrrmpc qcesgrm b_jj_ n_prc 4( bcj aDNA )qg

tcb_lm g Mcrmbg c j_ Fgesp_ 2*/ Cg_qaslm bg oscqrg tcrrmpg

pgamk`gl_lrg � qr_rm gkn_aafcrr_rm lcj a_nqgbc os_bY.F

AAV3/ Ccjjsjc HEK3; 4 qmlm qr_rc gldcrr_rc aml AAV.Ormd NT-

AAV.Ormd CT- m clrp_k`g g tgpsq pgamk`gl_lrg- c36
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gkkslmamjmp_rc ncp mrmdcpjgl_ 59 mpc ng� r_pbg/ Smlm qr_rg

srgjgxx_rg bsc _lrgampng bgddcpclrg- bgpcrrg amlrpm j_

n_prc C.rcpkgl_jc m j_ n_prc N.rcpkgl_jc bcjj_ npmrcgl_

)Rmsv I- CO @H*- Ccjj 238<388.39; )3117**- c qmlm qr_rg

mrrclsrg pgqsjr_rg gbclrgag/ L(mrmdcpjgl_ � qr_r_ pgjct_r_6

lcjjc qmjc acjjsjc gldcrr_rc qgksjr_lc_kclrc aml clrp_k`g

g tgpsq- glbga_lbm amq� afc g bsc tcrrmpg cp_lm gl ep_bm

bg pgamk`gl_pqg c eclcp_pc amla_r_kcpg _rrp_tcpqm jc jmpm

pgncrgxgmlg rcpkgl_jg gltcprgrc- aml qnjgagle amppcrrm bcj

rp_qapgrrm pgqsjr_lrc _ npmbsppc j_ npmrcgl_ )Fgesp_ 2*/21

Ul_ qglemj_ glgcxgmlc slgj_rcp_jc bcjj_ amnng_ bg

tcrrmpg pgamk`gl_lrg AAV.Ormd NT ng� AAV.Ormd CT � qr_r_

qmkkglgqrp_r_ _ rmng 8OJD .0. _rrp_tcpqm j_ kck`p_l_

dglcqrp_ pmrmlb_ _jj� glrcplm bcjj_ amajc_ qglgqrp_- npgk_

)gl P21* m bmnm j� glqr_sp_pqg bcjj� sbgrm/ Lc glgcxgmlg26

bmnm j(glqr_sp_pqg bcjj(sbgrm qmlm qr_rc cddcrrs_rc gl slm

bcg bsc nslrg rcknmp_jg bgddcpclrg- P28 c P41- nmgaf� j_

k_rsp_xgmlc bcjjc qgl_nqg _ l_qrpm bcjjc IHC � _lamp_ gl

ampqm gl P28 )Kpmq CJ CO @H*- N_rspc 4; 5)77; 1*<392.395

)2; ; 9*= Wmle AB CO @H*- EMBO J 44)4*<358.375 )3125**-31

kclrpc j_ amajc_ � k_rsp_ gl P41 )Smle L/ CO @H*- J Aamsqr

Sma Ak 22; )5*<3353.3368 )3117**/ Orrm qcrrgk_lc bmnm

j(glgcxgmlc bcjj_ amnng_ bg tcrrmpg pgamk`gl_lrg gl P21-

j(cngrcjgm qclqmpg_jc bcjjc amajcc rp_rr_rc bg rpc rmng

8OJD .0. � qr_rm kgapmbgqqcxgml_rm c gkkslmk_pa_rm ncp36
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mrmdcpjgl_ )aml sl _lrgampnm bgpcrrm amlrpm j_ n_prc C.

rcpkgl_jc bcjj_ npmrcgl_* ncp qrgk_pc j_ tcjmagr� bg

rp_qbsxgmlc bcjjc IHC/ L_ npmrcgl_ � qr_r_ pgjct_r_ gl ng�

bcj 71' bcjjc IHC )75 � 7'- kcbg_ � SD- I ? 4 amajcc*- k_

lml gl _jrpg rgng bg acjjsjc )Fgesp_ 3_- n_llcjjm _6

qglgqrp_*/ Qscqrm pgqsjr_rm dmplgqac npmt_ afc sl ep_lbc

aDNA ns� cqqcpc cddga_ackclrc pgamqrgrsgrm gl acjjsjc

qclqmpg_jg amajc_pg qs cpme_xgmlc jma_jc bg sl_ amnng_ bg

tcrrmpg AAV pgamk`gl_lrg GI QGQJ( aml npmbsxgmlc

npmjsle_r_- bgddsq_ bcjj_ npmrcgl_ b_ n_prc bg sl_ ep_lbc21

npmnmpxgmlc bcjjc acjjsjc/ L� _aasp_rcxx_ bcj npmacqqm bg

qnjgagle npc.kRNA gl acjjsjc rp_qbmrrc � qr_r_ tcpgdga_r_

kcbg_lrc RT.PCR cb � qr_r_ pc_jgxx_r_ sl� _l_jgqg bg

qcosclx_ bg sl ep_lbc dp_kkclrm bcj rp_qapgrrm bg

mrmdcpjgl_ afc _``p_aag_t_ j_ egslxgmlc dp_ g aDNA bg Ormd26

NT c Ormd CT )lml kmqrp_rm*/

Rcegqrp_xgmlg bg pgqnmqr_ bcj rpmlam acpc`p_jc _

qrgkmjg _asqrgag )ABR* lcg rmng os_rrpm qcrrgk_lc bmnm

j(glgcxgmlc gl P21 bgkmqrp_t_lm sl pgq_l_kclrm qmqr_lxg_jc

bcjjc qmejgc sbgrgtc gl pgqnmqr_ _ qrgkmjg ajgai c `spqr31

rml_jg )9- 27 c 43 iHx* gl rsrrg g rmng rp_rr_rg )I ? 9*-

k_ lcqqsl pgq_l_kclrm lcg rmng 8OJD .0. pgactclrg AAV.Ormd

NT m AAV.Ormd CT _ q� qr_lrg )I ? 4 ag_qaslm*- m gl _qqclx_

bg glgcxgmlc )I ? 7* )Fgespc 3`- 3a*/ Lc qmejgc bg ABR ncp

qrgkmjg qg_ ajgai qg_ `spqr rml_jg lcg rmng rp_rr_rg cp_lm36
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qgkgjg _ oscjjc bg rmng bg rgnm qcjt_rgam bg amlrpmjjm )I

? 9= rcqr U bg M_ll.Wfgrlcw- K @1-26 ncp rsrrc jc

amkn_p_xgmlg*/ L(cddga_ag_ _ jslem rcpkglc bg sl_ rcp_ng_

eclga_ � qr_r_ t_jsr_r_ amlbsaclbm pcegqrp_xgmlg ABR gl

pgqnmqr_ _ ajgai gl qt_pg_rg nslrg rcknmp_jg nmqr.6

glgcxgmlc b_ 2 _ 41 qcrrgk_lc/ D_jj_ os_pr_ qcrrgk_l_ gl

_t_lrg- jc qmejgc bg ABR bcg rmng rp_rr_rg lml bgddcpgt_lm

qgelgdga_rgt_kclrc b_ oscjjc bg rmng bg rgnm qcjt_rgam

)rcqr U bg M_ll.Wfgrlcw- K @1-16 ncp amkn_p_xgmlg gl rsrrg

ejg qr_bg* )Fgesp_ 3`*/ Tsrr_tg_- jc _kngcxxc bcjj(mlb_ I21

bg ABR- afc pgdjcrrc jc pgqnmqrc cjcrrpgafc bg lcspmlg

sbgrgtg npgk_pg _jjm qrgkmjm qmlmpm- cp_lm 4; � 8' )kcbg_

� SD* bcj t_jmpc kcbgm ncp rmng bg rgnm qcjt_rgam )rcqr U

bg M_ll.Wfgrlcw- K ? 1-113*- kclrpc jc j_rclxc bcjj(mlb_

I )2-26 � 1-1; kq* cp_lm qgkgjg _ oscjjc gl rmng bg rgnm26

qcjt_rgam )2-38 � 1-16 kq= rcqr U bg M_ll.Wfgrlcw- K ?

1-17* )Fgesp_ 3a*/

Tpclr_ qcrrgk_lc bmnm j(glgcxgmlc- qcg bcejg mrrm

rmng pgactclrg glgcxgmlg gl P21 npcqclr_t_lm _lamp_ qmejgc

sbgrgtc clrpm 21 bB b_ oscjjc bg rmng bg rgnm qcjt_rgam/31

L_ rcp_ng_ eclga_ npgk_ bcjj(glqr_sp_pqg bcjj(sbgrm

npctgclc ncpr_lrm j_ qmpbgr� gl rmng 8OJD .0./ Gjg

gltclrmpg f_llm gl npcacbclx_ kmqrp_rm afc agpa_ j_ kcr�

bcg l_qrpg bcjjc IHC bceclcp_ gl rmng 8OJD )0) )Rmsv I- CO

@H*- Ccjj 238<388.39; )3117**/ Ij lskcpm bg l_qrpg36
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npcqgl_nrgag )glqgckc _ pcacrrmpg ncp gj ejsr_kk_rm

nmqrqgl_nrgag* � qr_rm _l_jgxx_rm lcjjc IHC rp_qbmrrc c

lcjjc IHC lml rp_qbmrrc bg amajcc 8OJD .0. rp_rr_rc mrrm

qcrrgk_lc bmnm j(glgcxgmlc gl P21- kcbg_lrc

gkkslmdjsmpcqaclx_ c gk_egle gl kgapmqamng_ amldma_jc 4D6

)Fgesp_ 3_- n_llcjjm _ bcqrp_*/ Ij lskcpm bg l_qrpg ncp

IHC gl acjjsjc rp_qbmrrc )23-6 � 2-9- kcbg_ � SD- I ? 59

acjjsjc b_ 4 rmng* cp_ os_qg bsc tmjrc qsncpgmpc afc gl

acjjsjc lml rp_qbmrrc )7-; � 2-4- I ? 59 acjjsjc b_ 4 rmng=

rcqr U bg M_ll.Wfgrlcw- K >21.5*- k_ pgk_lct_ gldcpgmpc afc21

gl IHC bg rgnm qcjt_rgam )27 � 2-4- I ? 59 acjjsjc b_ 4

rmng= rcqr U bg M_ll.Wfgrlcw- K >21.5*- nmrclxg_jkclrc

pclbclbm amlrm bcj pcasncpm glamknjcrm bcjj(_kngcxx_

bcjj(mlb_ I qs pcegqrp_xgmlg ABR/

Dmnm j(glgcxgmlc bcjj_ amnng_ bg tcrrmpg pgamk`gl_lrg26

_jj� glrcplm bcjj_ amajc_ bg rmng 8OJD )+. gl P28 m P41-

j(mrmdcpjgl_ cp_ pgjct_r_ lcjjc IHC gl rsrr_ j_ amajc_

rp_rr_r_- k_ lml gl IHC bcjj_ amajc_ amlrpmj_rcp_jc )lml

kmqrp_rm*/ Lc tcjmagr� bg rp_qbsxgmlc bg IHC cp_lm qgkgjg

lcg bsc epsnng bg rmng )93 � ; ' c 96 � 8'- ncp I ? 6 c I31

? 4 amajcc rp_rr_rc gl P28 c P41- pgqncrrgt_kclrc*- c

qsncpgmpg _ oscjjc gl rmng qmrrmnmqrg _ glgcxgmlg gl P21

)rcqr U bg M_ll.Wfgrlcw- K >1-16 ncp clrp_k`c jc

amkn_p_xgmlg* )Fgespc 4_ c 5_*/ Lc pcegqrp_xgmlg ABR

os_rrpm qcrrgk_lc bmnm j(glgcxgmlc kmqrp_t_lm pcasncpm36
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bcjj(sbgrm gl rsrrg g rmng qmrrmnmqrg _ glgcxgmlg gl P28

)I ? 6*- aml qmejgc bg ABR gl pgqnmqr_ _ ajgai m _ qrgkmjg

`spqr rml_jg lmrctmjkclrc qgkgjg _ oscjjg gl rmng bg rgnm

qcjt_rgam )I ? 6= rcqr U bg M_ll.Wfgrlcw- K @1-3 ncp rsrrc

jc amkn_p_xgmlg*/ Lc qmejgc sbgrgtc gl pgqnmqr_ _ ajgai6

pgk_lct_lm gkkmbgdga_rc ncp 31 qcrrgk_lc bmnm j(glgcxgmlc-

bgkmqrp_lbm sl pgq_l_kclrm npmjsle_rm bcjj(sbgrm gl oscqrg

rmng _ bgqncrrm bg sl_ _kngcxx_ kcbg_ bcjj(mlb_ I bg ABR

bg agpa_ j_ kcr� pgqncrrm _ oscjj_ gl rmng bg rgnm

qcjt_rgam )58 � 21'* )Fgespc 4`- a*/21

Al_jme_kclrc- rmng 8OJD )0. pgactclrg glgcxgmlg gl

P41 kmqrp_t_lm sl pcasncpm qgkgjc bcjj(sbgrm eg� rpc

qcrrgk_lc bmnm j(glgcxgmlc- aml qmejgc bg ABR gl pgqnmqr_

_ ajgai m _ qrgkmjg `spqr rml_jg ncpqgqrclrg _j jgtcjjm

bcj rgnm qcjt_rgam ncp 31 qcrrgk_lc nmqr.glgcxgmlc )I ? 4-26

rcqr U bg M_ll.Wfgrlcw- K @1-6 ncp amkn_p_xgmlg gl rsrrg

ejg qr_bg*- _ bgqncrrm bg sl_ _kngcxx_ kcbg_ bcjj� mlb_ I

bg ABR bg agpa_ j_ kcr� )66 � 21'* pgqncrrm _ oscjj_ gl

rmng bg rgnm qcjt_rgam )Fge/ 5`- a*/ Ij lskcpm bg l_qrpg

npcqgl_nrgag )glqgckc _g pcacrrmpg ncp gj ejsr_kk_rm31

nmqrqgl_nrgag* � qr_rm _l_jgxx_rm lcjjc IHC rp_qbmrrc c

lcjjc IHC lml rp_qbmrrc bcjjc amajcc 8OJD .0. rp_rr_rc gl

P28 c gl P41- kcbg_lrc gkkslmdjsmpcqaclx_ c gk_egle gl

kgapmqamng_ amldma_jc 4D )Fgespc 4_ c 5_*/ Ij lskcpm bg

l_qrpg ncp IHC gl acjjsjc rp_qbmrrc )21-1 � 2-4- kcbg_ �36
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SD- I ? 59 acjjsjc b_ 4 rmng rp_rr_rg gl P28 c _l_jgxx_rg

gl P91- c 9-; � 3-4- I ? 59 acjjsjc b_ 4 rmng rp_rr_rg gl

P41 c _l_jgxx_rg gl P51* cp_ qsncpgmpc afc gl acjjsjc lml

rp_qbmrrc npmtclgclrg b_jjc kcbcqgkc amajcc )7-3 � 2-4- I

? 59 acjjsjc- c 6-9 � 1-8- I ? 59 acjjsjc- pgqncrrgt_kclrc=6

rcqr U bg M_ll.Wfgrlcw- K >21.5 ncp clrp_k`c jc

amkn_p_xgmlg*- k_ cp_ gldcpgmpc afc gl IHC bg rmng bg rgnm

qcjt_rgam bg 21 qcrrgk_lc bg cr� )27 � 2-4- I ? 59 acjjsjc

b_ 4 rmng= rcqr U bg M_ll.Wfgrlcw- K >21.5 ncp clrp_k`c jc

amkn_p_xgmlg*/ Pmgaf� gj lskcpm bg l_qrpg ncp IHC cp_ eg�21

k_pa_r_kclrc pgbmrrm gl rmng 8OJD .0. lml rp_rr_rg-

_l_jgxx_rg gl P26 )9-3 � 2-1- I ? 59 acjjsjc b_ 4 rmng*-

c pgk_lct_ gl_qncrr_r_kclrc qr_`gjc lcjjc IHC lml

rp_qbmrrc bg rmng rp_rr_rg gl qr_bg qsaacqqgtg )qg tcb_lm

qmnp_ g t_jmpg ncp P51- P81- c P91*- qg ns� bcbsppc afc j_26

rcp_ng_ eclga_ lcjjc IHC bg rmng 8OJD )+) glapckclr_t_ gj

lskcpm bg l_qrpg npmksmtclbmlc j_ npmbsxgmlc ngsrrmqrm afc

npctclgplc j_ bceclcp_xgmlc/

Urgjgxx_lbm j_ rcp_ng_ eclga_ _ bsnjgac AAV qmnp_

bcqapgrr_- qmkkglgqrp_r_ gl P41 lcejg _lgk_jg- � qr_rm31

_jrpcq� nmqqg`gjc pgnpgqrgl_pc qg_ j_ bgqrpg`sxgmlc

lmpk_jc bg mrmdcpjgl_ qg_ j_ dslxgmlc sbgrgt_ _ qmejgc bg

ABR os_qg lmpk_jg gl sl kmbcjjm bg rmnm nmpr_lrc sl_

ksr_xgmlc rcpkmqclqg`gjc sk_l_ lcj qsm eclc DFNB; )rmng

8OJDON0ON- Fgesp_ 6*/36
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Pg� npcagq_kclrc- � qr_rm kmqrp_rm afc j_ rcp_ng_

eclga_ tgp_jc bsnjgac qmtp_qapgtc ejg _eepce_rg bg

mrmdcpjgl_ ncp tg_ bcjj_ ksr_xgmlc rcpkmqclqg`gjc sk_l_ gl

bcrrm kmbcjjm bg rmnm bg DFNB; )Fgesp_ ; */ Il oscqrm

cqncpgkclrm- sl_ qglemj_ glgcxgmlc slgj_rcp_jc bcjj_6

amnng_ bg tcrrmpg pgamk`gl_lrg AAV.Ormd NT ng� AAV.Ormd CT

� qr_r_ qmkkglgqrp_r_ _ rmng 8OJDON0ON _rrp_tcpqm j_

kck`p_l_ dglcqrp_ pmrmlb_ _jj� glrcplm bcjj_ amajc_

qglgqrp_- bmnm j(glqr_sp_pqg bcjj(sbgrm qmlm qr_rg

cqcesgrg gl P41/ 6 qcrrgk_lc bmnm j(glgcxgmlc- j(cngrcjgm21

qclqmpg_jc bcjj_ amajc_ rp_rr_r_ bg rpc rmng 8OJDON0ON �

qr_rm kgapmbgqqcxgml_rm c gkkslmk_pa_rm ncp mrmdcpjgl_ )qg

tcb_ j_ Fgesp_ ; */ L(cqnpcqqgmlc bg mrmdcpjgl_ lcjj_ IHC

)jglcc rp_rrceeg_rc* bcjj_ amajc_ rp_rr_r_ qg � pgtcj_r_

os_qg lmpk_jc- os_lbm amkn_p_r_ aml ejg _eepce_rg bg26

mrmdcpjgl_ lcjj_ amajc_ lml rp_rr_r_ bcj rmnm 8OJD ON0ON

)dpcaac*/

� qr_rm gldglc rpmt_rm afc bcrr_ rcp_ng_ eclga_ tgp_jc

bsnjgac pgnpgqrgl_ jc amppclrg bg a_jagm c j(cqmagrmqg

bcjj_ IHC gl oscqrm kmbcjjm _lgk_jc- amkc kmqrp_rm gl31

Fgesp_ 21/

RIVENDICAZIONI

2/ Sgqrck_ tcrrmpc amknpclbclrc _jkclm bsc

n_prgacjjc bg AAV- ag_qasl_ bcjjc os_jg amknpclbclbm sl

nmjglsajcmrgbc amknpclbclrc sl_ qcosclx_ ambgdga_lrc36
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n_pxg_jc afc ambgdga_ ncp g* j_ n_prc N.rcpkgl_jc bcj

nmjgncnrgbc mrmdcpjgl_ m bg sl qsm dp_kkclrm dslxgml_jc-

ncp sl_- c gg* j_ n_prc C.rcpkgl_jc bcj nmjgncnrgbc

mrmdcpjgl_ m bg sl qsm dp_kkclrm dslxgml_jc- ncp j� _jrp_-

bcrrm qgqrck_ tcrrmpc amlqclrclbm j� cqnpcqqgmlc bcj6

nmjgncnrgbc mrmdcpjgl_ bg jslefcxx_ glrcp_- m bg sl qsm

dp_kkclrm dslxgml_jc- gl acjjsjc a_ncjjsrc glrcplc- ncp

sqm lcj rp_rr_pc n_xgclrg _ddcrrg b_ qmpbgr� DFNB; m lcj

npctclgpc j_ qmpbgr� DFNB; gl n_xgclrg _tclrg ksr_xgmlg

DFNB; - gl asg bcrrg n_xgclrg qmlm qmeecrrg sk_lg _tclrg sl21

qgqrck_ sbgrgtm qtgjsnn_rm c k_rspm/

3/ Sgqrck_ tcrrmpc ncp sqm qcamlbm j_

pgtclbga_xgmlc 2- gl asg bcrrm nmjgncnrgbc mrmdcpjgl_

npcqclr_ j_ qcosclx_ SEQ ID NO<2/

4/ Sgqrck_ tcrrmpc ncp sqm qcamlbm j_26

pgtclbga_xgmlc 2- gl asg bcrrm nmjgncnrgbc mrmdcpjgl_

npcqclr_ j_ qcosclx_ SEQ ID NO<6/

5/ Sgqrck_ tcrrmpc ncp sqm qcamlbm os_jqg_qg bcjjc

pgtclbga_xgmlg b_ 2 _ 4- gl asg bcrrg n_xgclrg sk_lg qmlm

lcml_rg- gld_lrg- `_k`glg- _bmjcqaclrg m _bsjrg/31

6/ Sgqrck_ tcrrmpc ncp sqm qcamlbm os_jqg_qg bcjjc

pgtclbga_xgmlg b_ 2 _ 5- amknpclbclrc _jkclm bsc n_prgacjjc

bg AAV- ag_qasl_ bg bcrrc n_prgacjjc bg AAV amknpclbclbm<

_* ncp sl_- sl npgkm nmjglsajcmrgbc amknpclbclrc sl_

pgncrgxgmlc rcpkgl_jc gltcprgr_ _ jgtcjjm bg ag_qasl_36
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cqrpckgr� bg bcrrm nmjglsajcmrgbc- c- dp_ jc bcrrc

pgncrgxgmlg rcpkgl_jg gltcprgrc- b_ 6( _ 4(< sl npmkmrmpc

_b_rrm qcesgrm b_ sl_ qcosclx_ ambgdga_lrc n_pxg_jc afc

amlrgclc j_ n_prc N.rcpkgl_jc bcj eclc JOJDCMHGI@- c sl

qgrm bg qnjgagle bml_rmpc- c6

`* ncp j(_jrp_- sl qcamlbm nmjglsajcmrgbc

amknpclbclrc sl_ pgncrgxgmlc rcpkgl_jc gltcprgr_ _ jgtcjjm

bg ag_qasl_ cqrpckgr� bg bcrrm nmjglsajcmrgbc- c- dp_ jc

bcrrc pgncrgxgmlg rcpkgl_jg gltcprgrc- b_ 6( _ 4(< sl qgrm

bg qnjgagle _aacrrmpc- sl_ qcosclx_ ambgdga_lrc n_pxg_jc21

afc amlrgclc j_ n_prc C.rcpkgl_jc bcj eclc JOJDCMHGI@-

mnxgml_jkclrc qcesgr_ b_ sl_ qcosclx_ bg nmjg_bclgj_xgmlc-

gl asg g bcrrg nmjglsajcmrgbg npgkm c qcamlbm

amlrclemlm _jrpcq� sl_ qcosclx_ pgamk`glmeclga_ afc qg

jma_jgxx_ bmnm gj qgrm bg qnjgagle bml_rmpc gl bcrrm npgkm26

nmjglsajcmrgbc c npgk_ bcj qgrm bg qnjgagle _aacrrmpc gl

bcrrm qcamlbm nmjglsajcmrgbc- c

gl asg jc qcosclxc ambgdga_lrg lcg nmjglsajcmrgbg

npgkm c qcamlbm- os_lbm amk`gl_rc- ambgdga_lm ncp j_

jslefcxx_ glrcp_ bcj nmjgncnrgbc mrmdcpjgl_- m ncp sl qsm31

dp_kkclrm dslxgml_jc/

7/ Sgqrck_ tcrrmpc ncp sqm qcamlbm j_

pgtclbga_xgmlc 6- gl asg bcrrm eclc JOJDCMHGI@ npcqclr_ j_

qcosclx_ SEQ ID NO<3 m j_ qcosclx_ SEQ ID NO<33/

8/ Sgqrck_ tcrrmpc ncp sqm qcamlbm j_36
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pgtclbga_xgmlc 6- gl asg bcrr_ n_prc N.rcpkgl_jc bcj eclc

JOJDCMHGI@ � bg SEQ ID NO<4 c bcrr_ n_prc C.rcpkgl_jc bcj

eclc JOJDCMHGI@ � bg SEQ ID NO<34 m bg SEQ ID NO<5/

9/ Sgqrck_ tcrrmpc ncp sqm qcamlbm os_jqg_qg bcjjc

pgtclbga_xgmlg 2.8- gl asg bcrrc n_prgacjjc bg AAV qmlm6

bcj qgcpmrgnm AAV3/

; / Sgqrck_ tcrrmpc ncp sqm qcamlbm os_jqg_qg bcjjc

pgtclbga_xgmlg 2.9- amknpclbclrc n_prgacjjc bg AAV3 gl asg

gj a_nqgbc � qr_rm kmbgdga_rm qmqrgrsclbm g pcqgbsg

_kkglm_agbgag bg rgpmqgl_ aml pcqgbsg _kkglm_agbgag bg21

dclgj_j_lgl_/

21/ Sgqrck_ tcrrmpc ncp sqm qcamlbm os_jqg_qg bcjjc

pgtclbga_xgmlg 2.; - gl asg gl bcrrg n_xgclrg sk_lg � qr_r_

nmqr_ bg_elmqg bg qmpbgr� DFNB; bmnm _aosgqgxgmlc bcj

jgles_eegm/26

22/ Sgqrck_ tcrrmpc ncp sqm qcamlbm os_jqg_qg bcjjc

pgtclbga_xgmlg 2.21- gl asg bcrrg n_xgclrg qmlm

_bmjcqaclrg m qmeecrrg sk_lg _bsjrg _ddcrrg b_ qmpbgr�

DFNB; glbmrr_ b_ ksr_xgmlg rcpkmqclqg`gjg- npcdcpg`gjkclrc

qacjrc dp_< P/Q; ; 5VdqX7- P/I626T- n/G652S- PR2718W-31

n/E2915bcj/

23/ Cmknmqgxgmlc d_pk_acsrga_ amknpclbclrc _jkclm

bsc n_prgacjjc bg AAV- ag_qasl_ bcjjc os_jg amknpclbclbm

sl nmjglsajcmrgbc amknpclbclrc sl_ qcosclx_ ambgdga_lrc

n_pxg_jc afc ambgdga_ ncp g* j_ n_prc N.rcpkgl_jc bcj36
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nmjgncnrgbc mrmdcpjgl_ m bg sl qsm dp_kkclrm dslxgml_jc-

ncp sl_- c gg* j_ n_prc C.rcpkgl_jc bcj nmjgncnrgbc

mrmdcpjgl_ m bg sl qsm dp_kkclrm dslxgml_jc- ncp j� _jrp_-

lmlaf� sl tcgamjm d_pk_acsrga_kclrc _aacrr_`gjc- ncp sqm

lcj rp_rr_pc n_xgclrg _ddcrrg b_ qmpbgr� DFNB; m lcj6

npctclgpc qmpbgr� DFNB; gl n_xgclrg _tclrg ksr_xgmlg

DFNB; - gl asg bcrrg n_xgclrg qmlm qmeecrrg sk_lg _tclrg sl

qgqrck_ sbgrgtm qtgjsnn_rm c k_rspm- os_jg lcml_rg-

gld_lrg- `_k`glg- _bmjcqaclrg m _bsjrg/

24/ Cmknmqgxgmlc d_pk_acsrga_ ncp sqm qcamlbm j_21

pgtclbga_xgmlc 23- gl asg bcrr_ n_prc N.rcpkgl_jc bcj eclc

bcjj� mrmdcpjgl_ � bg SEQ ID NO<4 c bcrr_ n_prc C.rcpkgl_jc

bcj eclc bcjj� mrmdcpjgl_ � bg SEQ ID NO<5 m bg SEQ ID

NO<34/

25/ Cmknmqgxgmlc d_pk_acsrga_ ncp sqm qcamlbm j_26

pgtclbga_xgmlc 23 m 24- gl asg bcrrc n_prgacjjc bg AAV

qmlm bcj qgcpmrgnm AAV3- npcdcpg`gjkclrc gl asg gj a_nqgbc

� qr_rm kmbgdga_rm qmqrgrsclbm g pcqgbsg _kkglm_agbgag bg

rgpmqgl_ aml pcqgbsg _kkglm_agbgag bg dclgj_j_lgl_/

26/ Cmknmqgxgmlc d_pk_acsrga_ ncp sqm qcamlbm j_31

pgtclbga_xgmlc 23- 24 m 25- gl asg bcrrg n_xgclrg qmlm

_bmjcqaclrg m qmeecrrg sk_lg _bsjrg _ddcrrg b_ qmpbgr�

DFNB; glbmrr_ b_ ksr_xgmlg rcpkmqclqg`gjg- npcdcpg`gjkclrc

qacjrc dp_< P/Q; ; 5VdqX7- P/I626T- n/G652S- PR2718W-

n/E2915bcj/36
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n/g/ 2* INSTITUT PASTEUR

3* CENTRE NATIONAL DE LA RECHERCHE SCIENTIFIQUE )CNRS*

4* INSTITUT NATIONAL DE LA SANTE ET DE LA RECHERCHE

MEDICALE )INSERM*

Sg bgafg_p_ afc j_ rp_bsxgmlc � ncpdcrr_kclrc amldmpkc _j6

rcqrm mpgegl_jc bcj `pctcrrm amlacqqm b_jj(Uddgagm bcj

Bpctcrrm Espmncm/

R_tcll_- 2; mrrm`pc 3134

Ij M_lb_r_pgm-

21

Ile/ D_tgbc Rmlasxxg

USBM.CPI.138 BM
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LEGENDA DELLE TAVOLE DEI DISEGNI

<TR^[P -)-,

Fgespc Fgesp_

<TR^[L -6

6� aDNA.mrmd 6� aDNA.mrmd

4� aDNA.cpjgl 4� aDNA.cpjgl_

Cmgldcargml Cm.gldcxgmlc

DNA qcosclac _jgelkclr Ajjglc_kclrm bg qcosclxc

bg DNA

Rcamk`gl_rgml Rgamk`gl_xgmlc

Tp_lqapgnrgml Tp_qapgxgmlc

Snjgagle Snjgagle

mrmdcpjgl kRNA kRNA bg mrmdcpjgl_

Tp_lqj_rgml Tp_bsxgmlc

<TR^[L -7

AAV.Ormd NT AAV.Ormd NT

AAV.Ormd CT AAV.Ormd CT

<TR^[L .L

Ormd.0. kgac glhcarcb ml

P21

Tmng Ormd.0. qmrrmnmqrg _

glgcxgmlc gl P21

Ormdcpjgl Ormdcpjgl_
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Rg`cwc Rg`cwc

Mcpec Cmldjsclx_

<TR^[L .L NXW]*

amlrglscb amlrgls_

Ormd.0. kgac glhcarcb ml

P21

Tmng Ormd.0. qmrrmnmqrg _

glgcxgmlc gl P21

Ormdcpjgl Ormdcpjgl_

Rg`cwc Rg`cwc

<TR^[L .M

amlrglscb amlrgls_

ABR rfpcqfmjb Smejg_ ABR

Cjgai Cjgai

Cjgai ABR rfpcqfmjb Smejg_ ABR ncp ajgai

ucciq nmqr.glhcargml qcrrgk_lc nmqr.glgcxgmlc

Ormd NT Ormd NT

Ormd NT , CT Ormd NT , CT

ugjb.rwnc rgnm qcjt_rgam

<TR^[L .N

amlrglscb amlrgls_

Cjgai glrclqgrw jctcj Lgtcjjm glrclqgr� bcg

ajgai

Wgjb.rwnc Tgnm qcjt_rgam
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Ormd.0. glhcarcb Ormd.0. qmrrmnmqrg _

glgcxgmlc

ABR u_tc I j_rclaw L_rclx_ bcjj(mlb_ I bg

ABR

l/q/ l/q/

lmpk_jgxcb ABR u_tc I

_knjgrsbc )105*

Akngcxx_ bcjj(mlb_ I bg

ABR lmpk_jgxx_r_ )105*

<TR^[L /L

Ormd.0. kgac glhcarcb ml

P28

Tmng Ormd.0. qmrrmnmqrg _

glgcxgmlc gl P28

Ormdcpjgl Ormdcpjgl_

Rg`cwc Rg`cwc

Mcpec Cmldjsclx_

<TR^[L /M

amlrglscb amlrgls_

ABR rfpcqfmjb Smejg_ ABR

Cjgai Cjgai

Cjgai ABR rfpcqfmjb Smejg_ ABR ncp ajgai

ucciq nmqr.glhcargml qcrrgk_lc nmqr.glgcxgmlc

Ormd.0. glhcarcb Ormd.0. qmrrmnmqrg _

glgcxgmlc

ugjb.rwnc rgnm qcjt_rgam
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<TR^[L /N

amlrglscb amlrgls_

Cjgai glrclqgrw jctcj Lgtcjjm glrclqgr� bcg

ajgai

Wgjb.rwnc Tgnm qcjt_rgam

Ormd.0. glhcarcb Ormd.0. qmrrmnmqrg _

glgcxgmlc

ABR u_tc I j_rclaw L_rclx_ bcjj(mlb_ I bg

ABR

l/q/ l/q/

lmpk_jgxcb ABR u_tc I

_knjgrsbc )105*

Akngcxx_ bcjj(mlb_ I bg

ABR lmpk_jgxx_r_ )105*

<TR^[L 0L

Ormd.0. kgac glhcarcb ml

P41

Tmng Ormd.0. qmrrmnmqrg _

glgcxgmlc gl P41

Ormdcpjgl Ormdcpjgl_

Rg`cwc Rg`cwc

Mcpec Cmldjsclx_

<TR^[L 0M

amlrglscb amlrgls_

ABR rfpcqfmjb Smejg_ ABR

Cjgai Cjgai

25 ucciq 25 qcrrgk_lc
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31 ucciq 31 qcrrgk_lc

ugjb.rwnc rgnm qcjt_rgam

<TR^[L 0N

amlrglscb amlrgls_

Cjgai glrclqgrw jctcj Lgtcjjm glrclqgr� bcg

ajgai

Wgjb.rwnc Tgnm qcjt_rgam

Ormd.0. glhcarcb Ormd.0. qmrrmnmqrg _

glgcxgmlc

ABR u_tc I j_rclaw L_rclx_ bcjj(mlb_ I bg

ABR

lmpk_jgxcb ABR u_tc I

_knjgrsbc )105*

Akngcxx_ bcjj(mlb_ I bg

ABR lmpk_jgxx_r_ )105*

<TR^[L 16

Ormd.0. glhcarcb Ormd.0. qmrrmnmqrg _

glgcxgmlc

<TR^[L 17

Cjgai glrclqgrw jctcj Lgtcjjm glrclqgr� bcg

ajgai

<TR^[L 2

Hc_pgle Ubgrm
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Cmafjc_p k_rsp_rgml clbq L_ k_rsp_xgmlc amajc_pc

egslec _j rcpkglc

CNS k_rsp_rgml clbq L_ k_rsp_xgmlc bcj SNC

egslec _j rcpkglc

Bgprf N_qagr_

+ b_wq + egmplg

3 kmlrfq 3 kcqg

5/6 kmlrfq gl srcpm 5-6 kcqg bg tgr_ srcpgl_

eclc rfcp_nw rcp_ng_ eclga_

7 wc_pq 7 _llg

<TR^[L 47

Cjgai glrclqgrw jctcj Lgtcjjm glrclqgr� bcg

ajgai

<TR^[L 5

Ormd.0. rpc_rcb Ormd.0. rp_rr_rg

<TR^[L -,6

OrmdTS0TS AAV Rcqasc Il qmaampqm bg OrmdTS0TS

rp_kgrc AAV

Mck`p_lc Pmrclrg_j Pmrclxg_jc bg kck`p_l_

<TR^[L -,7

Cmlrglscb Cmlrgls_



Dmrr/ Ile/ D_tgbc Rmlasxxg
USBM.CPI.138 BM

Evmawrmqgq Eqmagrmqg

OrmdTS0TS AAV Rcqasc Il qmaampqm bg OrmdTS0TS

rp_kgrc AAV

Tgkc md qrgksj_rgml Tcknm bg qrgkmj_xgmlc
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