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ltejHMisOoadlsjdzd fmjdi2Mlse O 1 50L" mzlsg " difh dptdffy jtedats
[711d ftej HimisOs dzv ¥ Is-dzjfitst =P o WhefcuS) oi0zhyd ) dsgEls P dzde | te o3
tcOMYf sL dzOs Is ¢ j Isf tesH & § Sz Bl dagQ ightcizf dzj ded j W sMW sH d !
t1s M tsBtcOictssa @ Eztffofs tdifs C3M d &f =AERO Igfdzth? ctlkzf f 52
ddels OC Isdats 2 [3p) f g to 81 dzls Ols d o dzOff" te jJOL il @odftdsjlsdg) 2 s AL rd3d
sB dZ2ZOtclzy j 20 §twOCIsdyd MEtls kB OCkfipjjrc d & to dfCEdadie figdd. H.
OCIsdo dzsmilss 86 t1s0L " IsO¢ )y J RetOVridap tepadiaviridagdedzdn ts
Caulimoviridae[72]. s ©¢ § tcOb d dztt | Wdgjdaklmjdzdlicz C OC -ipd §§ j dpifiy d
L dzte B szl ¢ dzflaBL om .o OB@ sy Mstse Odzsmy: |, Ny lsfipls Y Qfstd
SHdsY) fsyj ydsets CsdyO 11 s 7188  Glilssi@at zfidzj Sf
L CodB tsdzlz C dzj OL dzlz¥ OC Isd o dzf i s s fzy § ENYNIZD H t5 © © [@]]. dzd dizts

10 thdses O0Odzdd ORddtsS dmdzslsdzr =  sfdzj Hise Ols j d
Wittd3j dzlsr MM d3j 2 filst@m@L Hi j1dg"GLls dg©@ Heo O tMdesedzr = Is(d
gdosj s h dyJ dHJ dzlsd ydz § MlstczC Iskztodz j L dzj d3j dzls ' ¢
mMikze Mistc Ols delrfry ddtstfndsyyd v OC Y j Hs tsdzded Isj dz' datsi {917 SHQ LA
13, dizjehkzr MsokSkkztedetsy MisHMmlsets M t1s0L B2
f t1s O8N jteld] dals” fj &3j2Mlse © t1s50L" 1 detO¥ls o
d toJ f OtcOyYdids. ocidbestedls ™ trBs@UIzZSo " o Ols! fmw ) Cdzj Is¢
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WdLdsdsedud MSdna fetsyj Mifste 02 dsjodtsen @ Cts dgflst@ssjn j
e f dzdCOydd r1s (WLOcdjdas™ [SCOLOCHHMJ Islgulnzd dajtsd
stceOdzmCted f ydd, ts B tc Odf drOd' B tsis B gz ¢ atetd dF sy v dzd § tcd B E
f sdzd 3§ AL OWHC Ok t1sOL" 11 & & "j2 feddBSHd®
BzlsOydd o 6j dzOr, SCStHdkzehda t1s0Lk 12, gt
CO¢ MmddeH totsidiz I Jgo1@mfndzlf Md Mls § BdzOv (7R dzOW s O oz O ¢
d SCidgdzed § Pz&BJI&2D sdB3d ks yomisdw o 1Isdr 90y d = €
fMd &34 2 Mise O, { 105 OUOMIsidats flsvdo dg¥ 1 sV O S1d ,uj o " &3 kYO
OCIsdodzsmisd o dzzlsted S dzj stsydz" = (1 s § HE IS HEpE o3¢ ks d
zO Ists, Yysts t1s0L0 12 ol BEZOHO I 9 GCdzj Is€COn
yomisdy o dd@fdddjedafy diiftsr 1t6d 2Msodd &3 duf. I jtets
t1sOLO 12 IsjMmdets MowL OdzO ) ~tesBOISdRzBW, o lsdEP,
Ydilstsf dzGd B~ dBSIBE. " -

t1sOL@ Mt 2L Otedtsls MEREGHbsdBo BIdB&EPHN j et HE
( sls ©ded-bindinghdomaip 6 tsulzyj o se s € Ols O dzdOaq (U 16) ¢ GatdHittidz H =
domain), SCobtt'j MtsjHddzg dz@ m odksh & cdBCtsE
domai n) , sBjMfjuyuyde O h jets §toedisHWOdzigBp | degzlss - tf 1
Wz dz€ yd sdzOdzd dets?2 OF€ Is [86¢zts fiflg ds GfL10s QLl, 1disC OdzdL kzs h
BsY J Is fMsH j te) Ols! H-Gs tf dzdzilzn 58 dz’ fdidAydz] Nise Ols j dz! dzts iy
tcOMYf sL dzOo Odzd Wi MEBPIs t§ stsdzOdaf Hz. mi t oc h G6,&Ff i al t ar

SObOddlsdud MEd2 Hisdgd ddytispdEm j'tea Alsd o dz2" = O d3d dat
o Cdzg yor h dn Ofmf OtlcOGc d dztso Iz © d Gdzkzls Od3dREBD &Y Is € QH
OCIsdodesc65t qifpdzlst&O ¢ ) . 10 Muyjls He k- HBMis\OEOIs®
ftej HY s Sigfsls jine W L r orQjsls vy ldnj gz dzj C MOBd, ©HAOCT
HYyt1s d HYri1s, MtesHMmlsots € Ctlsister d3 Mmdad 3 J dats
Mo tctso sy HOJ Ismw[88k OffMjsfCizjOdzdi j1d3 f sC tcr 9 OjIs tSHJdz o
L Issd3 COBOdzdlsduiMéd?2 HBR] dz OMf sdzOc O] Ismw  dzj
smikh j Miseodzj dzadw € Ols Odif  Otclistfectiys I g Is[36HEEdefd).d WIHB D H |
1 2COtedlsdyJ ME 52 t1sOLT 1 1 sBiMfijuyuydeOjls ROt
LOC dzs yOseh dsxsfigyy ylsts dzi MEsdzr €5 fipss ' ts Jf 2 HsiendistdBBSHZ L
s sMtc] H B9 Odzdzts & § to @39zl P Ot O Is ts d3, & YisHsts AL tdsop oOtR f I
WteOG ) delstse t1s, djett HIMMsydEBlelzsMdn O@E S
CdHtesdzdL O t1s o Mhiseads cfidH) HsHXflsR M ftnsO
dz0O dzd w3fljdzd Bz a3 ~fjush dejjH 50 Ols § dz! dets  wOMY tsdesey | degate &d

fewiLre0jlsmy M cipyEsHEREd IHEE] ODLOR ste” ¢ Wt
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HBD, & tojLEzdz sOIsj vyjets ftesdMmMrHYI L dOydlsj dz dz
Btsdz h O BBSteSLHSCO HEZfdzj EMO tOMh dqtew j sy M ts46.d8
dzz € dzj d dets @ 52[89]C d fdetE[ls " MistczC Iskztcdz J dL o3sj dzj ded W it
teOMmh j fdzj ded® 15, Y tetsd inmisth wlzjSdglz] HOE HetP®) Mfistish izl de
Mydteoddy). (tdfm. 1

A MMGpua-
PHKasa H1 ceasbiBaomuin  CneiicepHelii Katanutuueckuit
AOMEH AoMeH OOoMeH
Njvrs)[ wBD [ oD | CAT DEDD |C
1 Karanutnueckas Tetpaga
DyHKUMKM CesisbiBaHne Katanua pacwennesus PHK
AOMEHOB PHK/OHK rubpuaa
PacnosHaBaHne Qb6ecneyeHue CTPYKTYPHOU
MUTOXOHAPWIA NOABWXHOCTH
b PHKasa H1 B s © g O
[HBD | co [ ,cAT wo-h-0 REARC
T o A3.0cH. o A3.0cH.
! o (o}
" \w PacwenneHve \w
Mg . '1:':) oOH > 3:0H O_H
71 50
< > -—> H_o/o o As.OcH. Mgz O=P-0
BuTok cnupanu Manas Gopo3gka H o o hs.0cH.
(7-10 H.) Mg2* O OH Mg?*
by O OH
3,
CesastiBaHne PeKpyTuHr PHK H1 PaciiennenHbie
ACO (16-20 1) C MVLEHbI0 PHKa3b H1 "rasa cparmeHTe PHK
— (IR RERN AN AN —_ [N — s
(20 Mum) PHK-MMWeHs (40 Muw)
PacnpepeneHue
(60 MuH)

TpaHctekuua ACO B kneTiu

M.oblczCilszeOL 1 IO gl ttsdz? o HJ ¢ to OO d dzdz@ v
cOdzdL Oydw t1s0OL" 11 M Wikdel yu sEQdsodz edg Osfidzfshi
B dso {1 sOLT |1 e jdsdOusmy dzjf DG 6 &0 to] O
Mh jf dzj dedw ¥ shWsHd ¥ deds2¥ fifedildils @B, 1) S @isi0nts]
tej 34 dzdze’ § Y] @tecCDdfjORUERd " H alzd ¢ s a3 dep{dMin ff tod o dzj uj da
: ]l MCBCOR EkECOL Odzts  olitdy ivis to tsUsts| BROlstslf d3dzgets B £
Y to 'HszszqW, cdetedHdLOYdd d tjStolzlsd dec @ dadj
dztso j o PHddeC.O [ndsilsd Mistsy tshdztse Odzd § .

drnd BO tjOCydd wOMh jfdjddy t1s §sH HJI2MIs
f tejinls Codigy ag@® .J. 1) OC ydw dzOyddzOj Ismw M dzz ¢ dzj sW d dz
Btsdzj € Iz dz' 9 tSHT zO WMmW Ol ©oOMmh jifdvj dks2 MmMawed
fJdsOCtso Odzj dzlsdz 2 ddzlsj tedsd HJ OIs. [ SZjtgiH Wi tg 8 d fripghtds
f SshHtFze 2 dBsdz] Ckzdzr otHT™, tOLtr o WsiN sy ol d
d NBdHtesSC Mddz! dets?2 ctelzff d orf Mo tse tsH Ml Bd.J [fdesHLZAL
dzj sBRrtsHJ B dsde HobkRo Odzj dals dz' R?", o3 jCldsAedrdets oj, S tistdsjtc

slsted yOls | dz' diptslidl Cudfivis|iQIiE Odsd OMY OwOc d dzgsoe 52 d & dzlz
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f1s0Lr 1 d wsBiMfjydoeOsls wtedj dlsdtcsoa Odzdj d O¢€
M smMseMmlse s Is H j fls @pkpBdips taBDUsddds ¢ isj tEdgidgliflslzi ¢ O, or
RMMdzj Hiseo Ols fdgde widy ffjdedfh dzd € JHJdesdsz d3dzj dzdé o
B lsOdzdzso dzj sBrtsHd @S Hdzv tsMEh jMise dzj dzgdw € Ols Odzq
Bdzd dzls o" Hjdzwels 3 dBsHjdkd CO0ISOdZdqLO t1s0O0LB2 1,
[92]. s tots A3 sts@6 5, BN dzts ff s OL Odats, Yylsts Hdzvw Ctsiste
B MY judddy Wjtd diQlsPa dsl GOy detsiyd Iz ISk

93], [§IlsdOdz d& &3 Ekfqdzsea dv d&3d Hdzv OS¢ IG5 flasuER®sE. | 1
RLO jMmsdzts 1sOC Y j, Ut ¢ dH tc Ml [95], d3ts@ Lot pistisH H jdaddsa
[96].

112. RN sdz' L so Odzdj 1 { \HIOL "™ 2O cOo dzj dedesc s d dz6 d B ¢
odzizlsted Cdzj Istsyde' = t1s Odzsdmdsr mMzse r d3d tsdzd ¢ sadzkz € &

1121.sddzi sdud MSCdJ (OO sthd" hged eOBOYHA F2 s d] B

Il §Jteolrigideyd Iy tcOlsj dz' detse 68 ) difstsiO 9 dejj &k o d § O3
ftoj yoztgO o dzGhyOcayIwit@d) 7 00 § jtco ' j L €Mt Jjtod d3j dzls ©dz
f sdzizwpj dg'j M< dzj Is tsy {&OOF ¢ N fiffipdy J3O &5 @ detf{¥ ¢ dzy ¢ sd3 ¢ H dzo
d fdizsHtlsotstedzgsdzsz L Eyjdeds §slsjdydodzd o¢af o &
ts dz8 ts dZtfECddh R d eodtkzfmdze n LOBtsdzj 9 Odzed 2 , o st Odzd
e OMMistets2 s ts fifnfg Hech fij lus[70BAIBISIPAR!I L O I Md BsMisd
Hj?2Mmiso divdeiPr if j dzv s detsisdffid:  ( 1)-0¢ g @Od @Ot 1dj ¢
oL 908N dj MbjteduiMEts bds]dichsiddiid ydtel? "IdlJ
EZOMmistswh jd3 tBLEK] thdsy s tsdided SFdstis gl Yy | dajpdptn
Hi GtocOH OYHEd" jtdecd f sMtcj HiMlsoasdy toj Stozlsdtetseo Odad™w {1

t1sOL@Optfnd B3OY HjaRIOH @ad e Qi3 ZPTBS Is fte dir
MtcOo dzd Is j dz! dzts d34 H dzj dzdzts 2 Cddzj Isd ¢ 52 . ¢ .4 tscsdudgrfda
M sdz L WasOdidsie@s PG o[ B' s § 56 OL Odets, vylsts -f)da
BN JfafH Hij2Mbsodi i3 ¢l fesdmantHdls ftoddi B .
Cdzj IstScffh ) . RL dzdm 60 dBBddz dzj sSBAtSHJ®BE HdW 1 5Of
o dalzlsted ¢ dzj Is sudigisded jtoc Ofndf fio. H H sMisd > j ded § + ¥ W ig & &z fp lsz
¢ Odzd LyAuHid 52 d (j1seOmy SL dz0o O jikg dz? cdBtedHdL
f sfydzj Hiso Olsdgcf” jdals'fripls ' § 40 BJde Hdzv to] € tolzls-dBtbs § @k
t1s0OL6@ d@L) . 10 {1s0f ) daddusWMgjdSHIs(d sOdptsffigfls @ O dzls o ) 3"
By il oddwils: ftdhmilsmlseadj Bj dStso, ifds i} =z s t
Bj dz€ ts o fMtsH j o Ols Htsd3j de fMowL ™ 9 Oded W dzlz € dzj d dzt
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[ irOddL 3 odzdwddw IsOCdrn BEECEDIsdzOCOL tzd o dzts bt ¢
BJdz¢d, ¢0OC Ku70/ Ku80, ,dhdzepdAs8d, tc iz IsR NI Iscff o EidsSndsn r
t1sOLB2 H1 LO MmewrLr o Odzddpie [[M03]c j s F O PwT dzj T QB i3, |
NPM1, ANXA2, VARS d PC4, &zOtsB tstatds, ffufjtip tzi aed
mMe Cdzj stsydzets? [1oE M O zdh&@®tedzgd ¢ O d&3d  d H gzdits] dstisdh Vsoossi tdcod B
BJ dzts € P32, LOHj2Misotso Odzdzr 2 o towinisid J digl 19 QBsts dzd
My dudvduiméd Mmovw-mbyOfBPY " fliscdBBFezsd {1 5 AL d
Emddde Ojls + WWJjClIsdo dztsdgdsh j defo i j J@aj s Wy ¥ 150 M.
Witedzsj dzgs©@ € fMmEeMmisteOlslz d [kOHSts e viby @ Sztrdig)tasts@sdey| twmj’
WHitr hCtseor j B 26 d OBAJTE @ dzlgftc Otdzipadj EDFDEXPCIO o L Od di3fs+
f1s0LB82 H1 d ke jdzdyde Otls mMCstotsmis! W tchphing tg tkaisi
b [ftoj diszh j Blsefjjdedets § 6 DBty G j OO dgdg'd? Bis d3j dals
COCdds tsBtOLtsdz 1 Isd Bjdz¢d MfsmtseMmlsakzs s ko jdzdy
Qo lstster ftciHf 5dzOG O Is, Yybsts 1 Isd Bjd&ZEd dBscelzls

C sde stc 3Oy dugd, o P o Sdds Oz B lyg dndisihtsy |sEasO B g B Q@ J

flsj dydOod d j rj,dzdSedgse Q0 sisGpasodr 11 M H
oot \ 8/ digfds iy tize fiplefdmsydOydd ¢ f d t1[806]f sfdzj tOf

riz2amdadud MSdd BsSHdVJSCOYydd Odzlsdmd3r Mdztse r 7 tsdzd ¢
OCIsdodetsmisd t1s0L" 11

ltcd tetsH dz" sdzd e sH §j L 5C Md tec d B its daleoC tioag Hsgsjdtes @ Mds tc tz
HjGtwOHOYdd fitsH Hi § gk &gl difgSazj"Opdzd v Misf@s d
f sdzj wias aiBlip gV ls ©OLdzdydy § ~di3dudmMcdy dBsHdEJ
MstczCIskteclz tsdzd ¢ tsdzlz Cfdigj oty ISRy ls =2 v §lo tetipl€C ds] O,LoO dig W HC
oz ywogby" 0jls dr cdBtedHdL Oyd tsdzdz fijf tinfig tise fjaspodierfzdf 5 |
Lwtigde dis s dztse d W ME 56 th dstsiisAeliyls edzPv 5§ to H § dzj dzde” § H
~dBdud M¢d dwBsHdWdydtetseo Odzdz" » SddetsdlzS dzj slsdHE&B
tOMY sL dzOo Oded ¥ d-3¢ J FROH DY 1t 1 .5

sOOd&ZdlsdyuimMed2 yjdssdlsj ®od" oM ulkze figd dzd d3(
My dtecOdz! dets?2 ¢ Jj sdzjdete d dW WH S Isizfj e dpgOs 5 [to j € dojizldsjdacifsde) ¢
bt |\ sHsd fezso dzj sesteWis! : twfahal WBHdgsondsRdy j dz B dz
cdBCtsmlss & | Yylstse* fsHH]j©Y o Ols!-{ | $5dett rjcEOYEH d
tej OdzdL Oydd EPH sPEsEIHL;, (2) nd[ERiEEgoHPnk Bl
Hsdzy dzO@ =" Ot OCIsjtedL s9 Ols! Mw h dJtod dets?2 BOdzs?2 EBrigtetsL
HEf dzf&Ijo . 5 i, o MteOo dzj ded ds, Hilddfitidssdf a3y ", o h)d date 3 d;
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3i7. 4 i ( 3) GijBdBj Isted W B30 dzts 2 BstesL HE ( H S dzy
Misjtedud MC 52 Numisky sztsfigls dsB2 MY § ud dedv §lsd BOdz
[107,108] | GJIsjtosHEZfidejsSNDH ppd wodw jlsmw tshdese dz' o3
t1sO0L-00pMddBsets ¢ OOddlsdu) Mdsde Ve @iy f dejddsf v
BsHIVJOSOWG A © ¢ @O tcOc fjoriztdydjndzd2) tedBtsL ™ ddzd dzlz€
yjtfd twegotsuwhdn € MmMEh jMmse jdadats?2 toj stedOdadL Oy
sctOdduyde 0jls twOMmh j {10Z] dzgf f) d3tpde@irGuintsd dis § dz! dats fiyls
MistelzC Is Iz tc dzts 2 6 Pz PYTJHp | sdPue [tcOL OB SISOdz oW H
Mo i Msdds" » M HIAMEBJY B 1 50O0LT

$ 5 $ £ § A3.OcH.  § A3.0 $
5 g b ¢ oy Jo © fro 0\1] f'e
0=P-0, S=P-0Q 0=P-0 0=P-0, O- (08 @ _o.
- S - [N
S S BH, CH, $
_C. 0 o)
o ‘o H H
doctopo- docopo-  Bopan-  PocthoHo- ApabuHo-  2'-pe3okcu-2'-Topo- 2'-Ae3okcn-2'-ghTopo-
Thoar AauTnoar docchar auerar g HyKNeuHoBasi B-p-apabuHo 3'-C-rugpokcumerun-

k-Ta (ANA) HyKneuMHoBas K-ta ﬁ-D-HHKCO-HyKﬂeOTHHbI

BP AcPO) O
(PS) (SPS) (BP) (AcPO) A3.0cH. ( ANA)
§ p

11

6 & é

I 1 1 .OH 1
$=P-0 0=P-CH,-0, 0=P-CH 0=P-0.

1 % 15 b = ";L‘ -

CH, o o) 0 ‘| o As.OcH. b:zw ﬁ)—m OcH. '@:}—
- Cs
[o s ]

TuodoctoHo-  5'-O-metuneH- 5'-rugpokcu- 3 27 B dTopo- 8 c1;,“,':,(,[4 3.0]- 6 .qmbTopo [4.3.0]-
auerar ¢ocdonar ¢’°C'¢°H3T TPULMKNNYECKME  GULMKIUYECKUE GULMKNUUECKue
(ACPS) (5-MEP) (5"-HP) apabUHOHYKNeoTUabl  HyKneoTuas! HyKneoTUab!

(2Ftc-ANA)  (6-F-bca,3-DNA) (6-diF-bca 3-DNA)
§ § (o] NH
; ; N, U sy
P _ P - \N
0=k=0, ==, L L o 0
- Cs ' H N"~0 g N“0 HZN\/\Q Yo
0 0 O=§=0 HO 0 HO o) NH. 0 R
CH, O O- "A3.0CH.
®ocgoHo-  Metuncynsgonun- 4'-C-aMMHO3TOKCH- 4'-C-2- Linkno-
opmar ¢ocropamupaar 9 0 TMMUAWH aMWHOMPOMOKCH  FEKCEHWrbHas
(PF) (u) } ; (AEoT) TAMUIMH HYKNEUHOBas K-Ta

C5-nponuHun-
apabuHoHYKNenHoBas K-1a
(aralP u araCF)

(4'-(S)/(R)-2-APoT) (CeNA)

b

ACO ranmepHoro Tuna s s
A3QOci. O A3OcH. O
(o]

3
TITITITTIT °Sy o o Aa.0cH.
JLLLLLLI RN RLI RN LRI NL]
. (0]

A3.0cH.
=
(o] O\/\O/ ? OCH; a © (o}

AL PHK-muweHb 8 : 2

| LleHTpanebHana obnactb, 2'-0-(2-meTokcuatun)- 2'-O-meTtun- 3amkHyTas 2'4'-orpaHuyeHHas
pekpyTupylowas PHKaay H1 (2-0-MOE) (2-OMe) HyKnenHoBas 2-0-31Un-

KMucnoTa HYKneunHoBas
®naHkupylowas cbnacts Ao e

Mm@d3d uj mMedj  BOdgsiddad dyfizlse © = 5 dzé)es B dgly & dz g Bk
oL 1, bdelzfiptd® Of dgpets . Baffed di3j o© - d Bd
¢coOoyd?2, Colstster § stﬁf@clsjnllspta@fﬂflzﬂjm%ﬁhsjcdgdwg
P9 @PB2 sitcOMmdes?2 tcOBE 2 o7 Hjdzj dz'  BsH W

d¥wd<¢oydj Lsfsipdsts dos dndftsizg W d ¢ Oyd d GLBBdmL
tcnchﬁlys[thlelslzts(D IR | G OAJdeizlsdaBive ssiz7Adps B0 MY § Y
o twOMM i dzg @ad B s¢ H OV dEO@ES d t§ 58 tafiptisH jlste ¥ (
W dydtetse Odzedz’ J >fazéd @ tsis @ ezC O)(d, gANEN o diz dRChr Is
ddzd EmMmists?2 ydoe tfyls! i{GOndedk d fds ©®F Osmdzts o O dzd J
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RMdzj Hse Odgd ™"  s5COL Odzd, ybsts ¢ "ddddyd MSdd3
fisd § 4 ded = clsteipcss/ysieodats fls 6 Ctolzlsd istsadlinvdstsHd & @ €
By ez dzj slsdHder = MewL j2, 9o Colstster a SHJddz ddzd +
cCtolzfif Od3sj " f tellgdd s ® i3] dzd = d dgsfohe Jefp@fdfdn s W ts te BAOY 5 O(IsP
BsHJWJSfAoyjdivinls O dzv 8 h O MsBS2 L Od3j dez S H dassledsH dgis
WM Olsdzs?2 ctolzf fr 22O Ot fMmjtr, Wy dzwjlsfgw fj
BSHIW S OYdyj? Odzlsd 3" Mdztso § R jPEatiy e dsitiak B @) dEH & GBS O
or Mt ks EMkss2ydotsmis: ¢ dzCdj OL Od3, I[sOCo dfn i lis(
Colstesets t1s BHo jtedaOjlsmw tOMmf j1f djfdedd utPOB REzd N
[109,110] s HBYf SdzdedIsj dz! dzr d3 B ZOG s RS AsEE Y d% O ELls §
ftsor h j dadzts McsHMlso s € BJ &zZC Ods f dzOL d3" , Yls ts
sdzd 6 sdzlz € dzj SIsddiAS alzj Is s B dzfs § U § B ¢ dzts© fufpdeigdHiy J Md3sis tow
ftoj d B3zh PSiplslad,¢ sdzlz € dzj sls d H] dzjB HED 30 Melrs yrOavte O dzlf 1y j d
LUWjShdoadesfyls: d My Judwdwdeslsdzy dffe, Wiz it tdaiaizty
toj Ctokzlsdtotso Ols’ {f e OO widifndegj IztsH d W d y d tc @ dz0 datizt @z,
fteOo dzd Is j dzr tehists ¢ iy dfystitsiplsz f) dztsdz jdby foddal ¢ Moyl M dfts 1 jdgtiff s ¢
Cdzj stsyde” d3d10%1)0kS O gd3 dapi fFfEagad O Ld@aizdz” |  tsec tecP@gflautg W
otcjRFBESHIN FQueds ¢ 5 sl Siis BB al 3" 1) iz § OBsAilsstBats | dzd
Hdzw Cdzdded yd MSsets ftod d3gj dzj dad w .

] s RBJRSO dZ0 dzs disa d W d CHORigW @s dats 2 SHeHzjf )y OO st  dats|
t1s0OL, 1BbdkoOfY%ils htesd s d 5QBRY [111,112] B tstc O dz¥¥ & f)(BE) KLU
115], ¥ ts fipdets Oy jizis GASRE) [116] d  |s d ttizts @ ¥ jzls GASRE) [116] BsH d ¥ d & O
Cslfesgr h P ists 2 oz s dzz ¢ €& s i makEsdHAOREY L ™ 0 O Ik
C s di3f dzj o34 dzls Ote datel@] tStQ Wt Jfrfe 1 ofsocnigitatis) I3 ts H dfeitsch \PjdRARZO dits ¢ f .
2 .0 vOBR@EYG HY BsHdWJdSOyYyd?2 Weshi OB&®n) H 5oy -
d3j Iddfts )W ts dzO WEP) J117], BNg  H te s C iy d ¥ ts IHNAB) dAOTbdlz Wit fif ¥ s dzs W 5 to
(PH[118]i3tsH d W d 0@y chcf, tetf Bifetod o s T jlsdpderdsts f) s Odrdllf” drigt<fr]
f ttc Oo dapddgddsts H d W d y J teOipOidtiade” Qi ¢, v QB iz yO 1

10 MmMjcecHd"h dz@d B suligfpaptslIsH W JT OWds MW Ols dzts 2 dzj G
ftoj fvishmsoWsdagf@REBOL " V1 ishivisipbizaz ¥ ¥ tiptfteO diafls1dz0X) d .
2 )8l LOoadmddshisd ls-d3fdzd dzd o Bisd § P 3l vaf szd ¢ & S dzj
BsHIW IS OYdyj?2 HJ sz ¢ dgedgo duyfz is izt dzy Jv J Sodsld & o
feow L ofPpdgdt's o MicOo @iaBdaf cd@dik Sls tlsdilsdl: O
BsHdW dydtetse Odeds" j ts dzth 6 tz@h OdzFis & dH Yd s | dz' das?
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Bz S dzj OL Sk fipls s A g @SS S H W FIO dAPs@IFAI2 1B .0, v OB
1).

v OB dzd YOO t610.€ Is j t&addiidfilidn S d 7 dsded| & § ROy RSIsd H o 1
OCIsdodetsfmis! . {1 sOL" 11

[ sHdWdSOydw VN2 YydaelsOB ddz' [RMMdzj HisO Oqu M dz¢
C dzC jjHEkY dzf SMBddztse d Yy fi
fdMmlsj B50A
AW stesls (PROIs dzOW + 1 S dzj Issydz § ([109,122]
/in vivo
AW stesH d SE Ols dzO W +++ T dz. H. [111,112]
1 SteOdz? ts ifBPP Is dzO W ++ ] dz. H. [113
115]
AW s dets OYACRD Is dzOW | +++ 1 dz. H. [116]
ud W teigth O y JOYATRS)] s T dz. H. [116]
S5Nf -d3d Is d dzj dzW ts iy WNRER)O ljdz. H . + dz. H. [117]
5NE diaits € fnd W s W SKHRP Is dddz. H . + dz. H. [117]
AW sdesW s@EEOIs dzOW | +++ + dz. H [118]
|

[ J 5 d dzi bz i t fpleias o df| +++ s &) 5 5t} F[25.26.32

( 6) / in vivo ,119,121]
b tc OB d dats dzlz SC o jinotBsSOq + T dz. H . [123,124]
2Nj j L s2Nnls[ts-ksisO tc O B-d dz ++ + s dzj Is ts q izl §[124i
dzlz C dzj ofSazfshiy dPRABIO) / in vivo 130]
2-Njj L tsX-hjlsl s8-8 + + s dzj Is ts @ Hztlzy 14[131]

G d H < Mmfodgydsdhyis
f dted di3d H diatzs alzj JKUBET H |

2-Bff stsetsd yd ¢ dzd uyd M¢ldz. H. + dz. H. [132]
Otc OB d dats dzlz € BjctBMAJ H '

6Nf stted . 3. 0d e Ay pq4dz. H . T 1 dz. H [133]
dzlz € dzj ts IMEfe4,3DINAG

6Nj W Iststets[ 4. 3. 0] B ddz H. T 1 dz. H. [134]
dzlz € dzj ts IN{FHE4,3-DMNA)

AROBd dats -l €3 d dz  (+++ + s dzj stsydz § |[135]
4-Bi2-0B3d detstf totsf s5C g [+++ T dz. H. [136]
(9-2-APOTd -@RN-APoOT)

AQS dztsG j € M dad dz' dgOW|+++ + dz. H . [137,138]
CdMmMzsls® ( Ce NA)

Cof tc s ff daimi@ie d dzts arelf) H+++ + dz. H. [139]

d-Otc OB d dzts yafad€f H d dz
Ly dz€ 0 k& Mmls wsHufdhodyfifldaftsodBfdzds d2lz ¢ o jHig I drHstiai{® ddf iPdzts o d;
ftcj HiNsOo dzj dzO € OS¢ Ekd3j toj dzdzOW , ftsor h j dzdzOry ++ffcizfl
+++ s tsls o | Is.f3ls d5 Pazdpez cdgshjlde ts H H3fs dz f & ff @  to heud etz B 'B"
551 dzOfy g ¥ jlsdpdzy | D@ sedTrdedsy daj i 33 REZO tsH dzlz  dBis,Hid W ¢
i"Mmded 3 J dzdAg, "+hHtdsB tHL dzP g © 1 & jidzdzj HAzj Is H Odzdz -

s OC f tc@®ddrzt  &ilszatsij NS dr EBsHIWdS Oyd DL HOF Bl
shdzso Oded 2 dz¥ 1SAYCEHdHE dEts|ffle! @ [H1dzO®Isd | 1 BdgsH G OYJ2 toc
d OdzOdzse 5o s dats ofPiRY, Hij§dldis (5 dzj ozt § o iggzezmld o f
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s dzd ¢ ts dziz Codgj flsafjHiOY Isls o Iz & IsW p to W jftigsE Q 12 hyshajdfsigiey s H Iz f oz
1 Od B tsozg J figifffiztc d BRBSH d ¥ R BdYLEN IS dzts ) § dedz§ Jdde dfa ( ¢
OCIsdo dzsfyls! t 1*&@Esq Lo Gk a@eedzf dzts dziz C dzj d dABIA)$I23,124] ) dz
ColtEsp) ' h OF ¥ d dadatsdgdsc s dzlz € Szj € sdfisy @zj d3j dzls Cacdgtsc2d yde ¢
Emists? Y§p shigldsiafsdz OL §t5 MteOo dzj ded® M dej RBsH GO
BsHdW d<COydW os 2Njitg ls deENiie s ED-O tc O Bdgzgsizj d dz6 o Iyeizts Is iz (F
[124,125,130] O OMjp L sZ-MEts8Ric d H tets ¢ Midfodglgdstdfpiis § d to g d3d
delz ¢ dzyr sWICH[L3L] (t dfZ. ¢, v OBAM@Sisltc”  ddPts disdisss fiFANAL s
BsH W JdyJ ptsdePatadaizlz € dizjj SEEH HSBS dd Ddzsmls ! difpfstie' 'L o
Lsts?2 dBsHIWEHBUEESS&d c sdz OBy st tej H Iz sFANDesd i s
dzz ¢ dzjotifcflzd B B8 ts dzd G ts dzlz © Bz tsfipts{rH jRtcy Pézld t6 Qdg' 1delz YO Mis s ¢
Wodrgk ¢ wh dsgis dz MBANA, 5B | fijtlsd Wi ©Ols g O ips § § dzj eBfl) J dads ¢
Hi2Mmspdg@ 1Mty sMis MOF 3 p dzBSHplszdsc s dzz & dapIb s this d3j st
s ls dzd y d Istg fgas mizisBEENAY- osdzw j s v M shse dzsmls! MOBsMist
B MY sdz' L e @Qzg 3 H[BM)IsOo § A dehHjdydlzctse Odedz" ~  dap & o
ftost d dad dz' dzts @ SfcaAtfjidd do Ot OB d dzts z te d H d dr@U dfadad) 90 tc
YJj dzlstcOdz! delzs tsB dzOMls! tsdzd ¢ ts dalz Sfdgdif R Bz ¢ 2 7O lefljief @
{-(2d3j stsC M)l B | MY Jj HsHOOdzj dzd § M juldniste ssiglsddj ¢ s
ftosdL o tspHudfr dfC Isd o dtetso QIS (1 dB)s DL 2 v @B dzd yoO 1

pSIsdodzs tOL OB O 908 sy OdOizscd dzzC dzj sisd
fsdztsy  ded W = MO~ Otydfts clasf y §§ iy Sy ¢ Hzg gl M ¢ & 2-Minliststz ¢
Is te o ydhkddn ¢Qftg O BdgfzRtslzj t5Is fHte-ANAYX 18R], 6N Istted . 3. 0d e Y ¢
dziz € dzj ts@NEFbod,3-DRA) [133], 6Nji d W Is[ts4s. 3 . 04 & Jf @iz ts 9NifHboe4,3-( 6
DNA) [134] t dfi2. ¢, v OBdzdzt® G OL Odzts, dus'ts, tsfigas +E jistelalz
fsfdzj Hise Ols j dz' dzts tcOMY tsdztsy palzededd tslsizm s d v & EADSIZO df
delz € dzj slsdHOBBE Is it HaHBLiEp eAcTPARE 4 § dzd dzd j 2NP-dgl] disitteddgts 2
(2NPMe), MBS H j tapeCddpldC dgj slsdHT dzOf tesisd o EISH.dW d ydictse

utcj @ de0 dzidatr § oizj t5 Ezgf Hotg of W IPIPS@ Wzl d o dots 5 OW1'Y told 5y Y dzt
9 9 J H jodE]ddd ¢ s dalz Cddz] fstsal'Hh UsOB A dz'mdzty A lef ‘dajfivizdevts tg B3sS) dats
o HJ difslsi'd W d HQydsd ) difcEM tsidAts ) j dztb © ¢ -FiO D &ets | s & d
(AEOT) [135] d 4-Ri2-O d3q dzts ff te Is f 65§ IS dlddeS s dztv f ¢ A AOWR-AEoT o 4-18)-
2-AP0T) [136], Ols O ¢ Q O dietsS dzjsits-of bz dzdz' o3 ¢ tsc® tfypdisgizis ¢ j € fj d
dziz ¢ dzj d dzts o QCeNA [(3M M8 A0 dB). ¢, v OB d&ZJYO 1

1 jMdisslstew dzO Bisdz hts] twOL destsBteOLdj Adddyj me
t1sOLEkZ 11, 9o dOmMsswh jj otejdw ddh!: cteOdzdyj dz
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ftoj HdzOL dzOylf &zaz0 & dzjHdtfdvh jideis? o B d tsdzts ¢ df wirorkinf Avo ) d
(b OB dzd Y O s OKIs AN U0 dzts My ‘dzCed Bhsjdz! 1 j § O MY @RS o @ Yz Gzq 1
Ctsldsted M sdz! L 28 Is o f tofPI€ st Qgghthgénid ¢ dzd dzd yd MS d SHt
o] Ctolzlsd tolz@ I ~y Gty lssstcaiginw L sdztslsT o3 Mis OdzH OdEBQE o
dtcj waf HOo dzts 16 OL thejOts fipls jJOWdslz] d=dzr = O dzO dzts cdsjafistiy b dizj ¥ 2 gz
WM stO®EzdsH dWV  COElgte tf tejs H | laidsqiadis e O € 2 v LWW]Cls
f5HOo dzj ded JOGAtq tEblAA2]] ISOC d tHddESHy dliEedaza t | s o & dz® 1
My § " dets f de@ d3g toidg Has{ded o "dgr NgBERH.BR) ~) deOud s dz' dzf 2«
f tcj HMisCANEVAGISH dW 'S O Bks@clsd o dzs dMmf sdz' L s Is  H dzw

sB ZOMegsdzd c sdzz® oizf) B 1 " dets  § tofddy) dz¥ #sl8 O 9 dzj dzd W Is
L d&zOyd d3r - id3qtro g deyivib [1251129,140]C Isd &BsHdW S Oydd dzy Ists
dzlz € da Pls 52 yd o sMls d tjX tclzdzt€) dafndl t$fiptSeOhn IS o dzf dpts o tfj tela
sdzd e tsdzz € elzj EIYjHSA@ d B J L stcOdzmW dydtekze h dr ©Ocj dzlst
O dz0 dzted{BaS L ' dzd h 4 Hdzv szyj§ s My Bsaf i Hste s Cfifipfafodz Is
dzd ¢-dgtisH d W d yd tots 9 Odzdz” dsdd Adad Cedrjdsds d i BfE @EHO (S i) Bso' dz
1 Sy 8 jdgimelzd " J FABR135] 1 J sty d2O Ists, Yylsts dr kzyd
M smMeedz' = toj Ctolzlslf tctsa @O Uzd tyy szBL Brddidi s dvfinfid dif iGefss| g @&
Mo 82MBdrdz’ | dBEHIW JCOYdd dBsclkls dOded Wasd s dz dath

1 OdBtsdz § twWOMY tots fipls tesO dfjL dedr’  ddzdz off dniisitedz(S Isfiythotedl) tsiz
OCIsdodtetse Ols t1sOLk 11, Wy dzw g Isfpyw COf d3j tor .
s dzd ¢ s dzkz ¢ &jstislsdgisy J 6 Ols Yy j dzls telOUD dztiz? ) B dzig& Mg 6w M d -
HiLBSCMdted B t5dzlz € dijstinisl dsHotides § @itz | S Is ditspodz” -~ ) d dzH 2y d
teOMmh j §f dzj ded § of NFs NBLAOE ey joe Oc o3j dels ™,  dRtisH ¢ ed POF tH g o
dzlz € dzjr t{2sidbH dz. )j S OBNPMIA@E, 2N [ j, ) O d3C degls®Odzj d dzgts o Ow € d iy d
O dz@lozked nucleic acidy, 2\MNp ¢ tc OdzdzQ WP Is  dz dzz € dzj d dese BY , C iy
constrained Ethyl nucleic acidg) dzd &BsHdW JECOEEHEOMNY Bz dz@EsIOMs2 1 ]
ftsor hOsls 1+ WWJ < lOfedozs ipls [ |, dffptggnmHsio , Hsizru@dekbls | dz' dzs I
dn dziz & dbjlOQ edafzdr(t dityfih [70,90]

1 &ZOG tsH OtgW s lsd &30 dz! dzts 3z Msyd IsOdzd & or Mt
dzz C dzj OL skfists?2 ydo tsflsd d M ssBlgsNisd § @S tsdf® v
tsdzd 6 s dzlz ¢ dzj tlsffipdistoe dagR Ods j e O j o Isd yd M 52 MistcOls j «
Isj mdesdzse d d . ) dzO fplietsinw j | OCdstefjpddryr | o i ffjddgde tgo O
e j teh | dzfifislotesaCCaiitdi] tcso UOMIskzg BB dats o dzj dzd § Hslfflsiaf
Y J dzls to O dz'dziz® #0ts H Bifdstdn Is O O  d3sH df & dES Pta e @tz Anlsgfdls o r b j dac
Lww g Clsdls pas®)fs ff odsts yy JmX fitsls o o W
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112. 3. vjtOfjolbdujmSts) fteddsj dgj dedj Odzlsdmdsr fiydets:
OCkdodtsimis! Clster 7 6 OddLEjkMY L O fyujlk Hj2fMk

I Moot &g dedets? (dzOkS | dzOB v HOj kY L dzOydlsj dz
sdzd e sdzlzC dzj slsdH B9, de@fgjj dejOdede o As ddgQ fritf sz @ bdglRgia d H37 - &
Odzlsd Mdzr Mzso r = S sdzMistez € yd 2, dmf sdmihkdz H¢ED O®§ dz
w9 dzts § ftoj HY sylsj RO dnjiisis Iz & H iz QO] MsmMisOo dzw ¢ Is
Btsdz M ddzfisets ¢ dzd dzd uj MS d tsHisjsifteq wPHs fsio dQuidglsdddfrPds” dpiors
C dzdudg MCMpf ¥ s O dePC B2 HdL O2dz MlsOdz §wOCIsdyug MG
tcOL tcOBtSISC | -L{Qosi@Ld®d ~1 Usj tcOf j o lddOUf jtfiFoddZj dzet g dalsdE®
hdeE®SEY j O stalRdh jdzj 2, o ¢ dg*twGftc z &l ¢ d  tc Ols dif "y c
dzj SsHdtekzs hdr t1 s.

f1sOL-OWdtelze h dj ¢udm sdesiliies I sH Oo dfj tslad f to BY] "d
Bt 1 s, OfmMmMtsyddtetse Odzdz" = ) dzOMddj H & ls edzColpds st 5 5 C
2O OO0 &PWOE Is | wd®@ &y tsdggY> Misj § § dz 2 SedzPdiafy OfYH O f
Isj eOf § o stfftmd S drpitEdets dzlz ¢ dzjOs IsHdOHdiste’ . XeY BB 3P Catbn 36 ¢
tSH tsB te d Gzdzd HedNEitslg < d3j dzj ded ezSOMODE-¢ Dfj34 B .)0, dz2OYf tt©o dz
Bt 1 s Of sdzd {f ts f180s IS@pdBEA®)  BH dzv dzj Y Jddedisls datse?ts d3tsnyj
Gdf jtentsdzd Misj tod dzj cBaRf 1 s( milspeoOnaiphy 5@ )Is f @z (2O fmdzj H
Istc O dzfnls d j D @SR 0 f e r s e n,d3f 1 esp |Odf nstdadryf stsef ARG ) tf diz20
Is § te O ffiffjdd3d ? dipdedH@ Edf dzts B S tetsdzj &3dd  (vol an s oisesd
fzf j esS dHH GOOYHIKDL " dzj uj ¢ 6 d3e i1 e ipehpthy ¢ dzjOddarser)
[143i 148].

Bl 1- O] eOo dzj deder | GhdetsdzS dzj slsdu’ ¢ Of dgj todats
LYW iClkdoe detsflse o Gldtsh jddd PdqesSses -cipffjds)d
ftotsH | s dzmistcd totso O dzds H CoWdtj jdgdisid o detg i dzdiS Oyd d tcOL dz
oL Hj2MEtds d dabfoud] &' | : 8 dzRBts§ dzdzd 2 MO2 S(REIH) OH
Mz 4O o d ik ff1@9] ¢ jd jods d BOL wHide@1(NACH ma oz YO, o d ol
[150,151]d MNf&j Is te O dzfy dzd te Iz j dYDTR) otsfstedz@igiits’? (13 s § tod o dalv d
W sdzf)S e s LA FANACKIRfsIONZOY tc Oo &) tellps§ 5 € 15 dzfi w® MPMsS
Gj dpdf@lzMO d BRzdsH | ¥ HIN-G)KUD, tatgvdthed R SO o zdi(d diP s d O
(DIS), § S OL Odzd o' MieS Yy 1 ity QO decichS digy figly oipfiafrtdnias o
fjtco ddzi BEjOESHIE O MowiL d M ¢ dsGOURL &s2 1 6dzdzj &
Mlstej ks j &' desj ©wWOLodlsd) fodkzyddkd ©OLE©OBEIKSEO
RO 8O0 dzj dzdz' 7 O tOL &BgdrdzPo GREAPB S § j st ©f
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M d deH RESHIECoV-2).R Mfjeztse Oded ¥ ftetsH j Bsdemisteftetse Odzd + W
GO d3j tetso, o gdBEtay@Pvd3jLtdNA o d dz6 d B d tcts 9 Grdzdrald incyjvd dzd
[153i 156].

I femdjrndii otk MfjSikte bjwOfjolsduj mMéd
L dzOydlsj dz dets teOMh dqted dzipw . 1 s dizgs  Is tc O H d jyad dechiaidzd ded
dmfdzi HoSla O Js gz @A) C sSHdtolzs h dr dBsdzj € zdds j{dg B s st
EyoOomsekzeflstc@ytg dgs 56 j dzi L O. v OC ,LNAG'Olf d3fc® | tc @ROEHRDE
fjtecodyds 2 IstcOdzfiggfte F1EB2 [157z@ N -MOBc Of osj tc, S tsdd 5 ¢
ssC W j,tcteaztzds 1§ tstHt@RYda] sMtR17HG [158]. [Hddd dL dzj d3dzts
LwwjCisdodatsets § tod a3 dzj dach ¥ o3tp dxffagaB itz o jotitg Ietmts@{C Histeiedz Y diz Js f
f sdzdetsfls 8 d3tsH d W3g Iefyiaieds oWCHidd) & ts e O leizdfy 4 [ | Cslstster j
or mMsClze L WWjClsdodatsis! fted ddzdsd B tiigs(ts aZ3bizd d d3df fel iz
d3d t t1585[25,26] R fiffydzj H 50 Ols j dzd LN @ O jd3y it L W &dedP o dzj ded v €
fzlsjd3 mMawL " o Oded ™ dn & dzddiiz@2 st daOR fdsfize @aizenbze dz!
junction segence [159], O B@&¥)y jf sH PipdzpiBed2877[7]. 1 lsdesh j dad c
f toed d3j Q@R LOIK-¢c Of 3 tc cOL tcOBIEAS Odfds HjO o dzj dzd W 1 € M to
Gjf Olstsy, dzdzs dzv tq[iig® g P ¥ Dic ytff tdas d3iff dzts i € 5 ¢ d4164]<0Oy detsGEtitg O
d LNA-Gc Of t3j tc dzO 1 tc @ &£ dzj vlatid MALAT 1 [162,163] )} tod d3j dzf ted PL © t
OCIsd o d tefizer ' RO tc ODddz] Sl drtlglz ¥ 8od L ¥ af OO dzj ded § f t6fs
d d&dcecteOydd i kzaddaR? @ Cfdycyids [7,25,26,157163), O O
dqdze dBdtctso Odzed j tetsMmisO d dyjvigoRmhB6AL7(58166G163zd v s 27 s

12. t1sOsPsMitcj H 59 Odadzts j dqdzcdeB dtetseo Odzd § t1s f
ZOf Qo dzv 6 h dr § smdzfBGHoe Olsj dz' desfls j 2

l1jtemf jSIsdodzr d3 Y BHASSHESA 64 dzdzts? s O dd  daC
dmf sdz L soOdzd] tedeBdzzC dzj OL dets?2 OCIsdodes@Is@ t dey fs
ftcj HMisOoadzw jIs M2 twdBtsdzkS dzj sftetslsj qdzsor 2 -Cts
(i sdjlkly @ (d oMY sdse Olsj d&'sdgl dStEz] Hals @S Abjg UHEIERED jds
Cd yjelks teisdz o ftsy Mndd¢l &lpkOjdimly aspefisaiyd
tOMmh j  difiizdzd j to@ets? § sfydzj Hise Olsj dz' dzts i wlg (f)ekd tHA fi ) Is 2
[65,164,165] 1 dzv fMmJj dzj Slsdo dese s f sSH OO dzj dedw 1+ C Mt toj MMd
L dgHtsG jdadets?2 t1s0OL T t dMmftsd Lizsls o dzj h dBEGS disQsf tdC
external guide sequenge) C slststcOW fftoj HMIsOQo dzv jJIs MsBB2 (BBl
50.,flzZkdIsdtelkze h ¢ W-EOG[HSH, BB ( tf ). I OYdzOv dBIsdzj € &z dzC
fteddydti dOdz! dets 90Oy dzr § Mz Ilskzteds j ¢ tsl8 wHa@ys ddgzeb teik

28



Is s f tsdztstotelgt 1, steOMYf sL dz0o0 O Bz ® t1s0OL 82 t, d gl
Cod3f dzj 3 dels Otcdetscts Mow L 9 Oded VW JyJwzjj dFRo didt |\ 8d Oda
W sted3d tetso Odzd § Csd3f dzj € MORBIds al G tsHsGScr d ek S sz
ftocdqtetsHdz 2 MkeMisttOIs [ 1 s0OL T t, Yylsts ftcd o =mixddly d&d
Wittdsj dzlstsds d fdedy jded® bkttsedw jj +SMftej mfndd.

b Mpe-TPHK B
Pacwennenve PHKazon P Pacwennenue PHKa3oii P
5 o) ) CCA 3 CCA 3
AKLENTOPHLINA =
ctebenb EGS -
D-netns T-netna —_— - EeS
~50 H. =
( ) PHK |-
‘ : 11 111 11
BapuabenbHas
WwnunbKa
KoHcepeaTueHas
‘ , obnactb MPHK-EGS komnnekc

AHTMKOQOHOBAA NeTNnA

dlstezCisiftotlelz dzC yd sdzOdz! dg" | 15 sty fiplimigtsHidsedO ddptsscOa
azdh jdzad M dMfsdz L soOdedj 3 o dzj M dzj 2 &Z069. 0P dzw
stz istEdz@Wzd L Oyd W jidaseQIEO,t MsMisswh j2 dL ¢ 0OIlsOcC
HL tivs) (Lgdj @@Mmvdzdfdzed')f sd3tse Olsj dz' dz' = Hsjpdrsio ' -
fstelzC sk P, § Wjo dzv ¢ h j 2w Mie.ifls COdSfsFEEY s @-g¢ Mt dzd
Cobbster 2 Mz skzodts 1 § Bdfls d &zQUs  ffdejijiH M BO6 S fsindg@ jj
tOmh j§ @t 5O62

I'fjweyteddi BGSEdlIs OUsQ ntdesdztse dd Hdzv fj dzj CIsd o dats
GJdzseo B' dzs f tetsH j d3ts dzfmls .dh telds dsQFIBEABT] 1 2@ B SFHO JsteSdeds id d
Bf dzd MW 56 kzntdjedsdziOdg Mise j dzdzs dzO B OCIsj ted Odz! dg' =
C sdzimis tc g pdhds B dz" LWWjShsdodes dqdzedBdJtetse Ols! 1 ¢ Mt
dZOtelzh Ols! Yy dL dzgj M ssB detsfyls! tow H O € dzd EgdherichipCet L
Salmonella typhimurium, Klebsiella pneumoniae, Mycobactespm Staphylococcus aureus © Is ©
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tc j O dz' edistsjcdgicBhdu FX96, 1 tc sy dzj € Is to ts {Cliteripndistigrcin u v IsSydqiCls s ¢
d OdzO dzd @I thitcdzj MY s ME20dAsFREd & z ¢); O i3 dzd W d MaSt&rdydter Pro
(Eppendorf | J e 3@ dfsB slsd L d tets o OdzdzOW mMdMmisj 30 ORoOBABARO Is
(Corbett # Z ¢ @pMoton 5073 (Eppendorf | J )iz ¥ is tc ts W NdndDdgp GneC
OQolstsBOIdyYd MS d2 d3dzts ¢ MUIBdaORE:! gz ) Is g Witz O Rrigh ty1$ap
(ThermoScientific & z ¢); pH-d&3j Is(@rion 4107, & z ¢); ¢ s BB G | ddchstFdeET 5G )
OH Of IsQuick®rEp24 (MP Biomedicalsr dzH X[y d ) Isig Wig®eo d L &z O dzdViSQoyrdng X5
(Rewvity, & z ¢); & [od dz€ B Ols tste ' (Sahyy C ucS9fUmtr Jv Is ts @ dzO &zd 1© © Jp % t d3§
tc J O dz! editsjcdyCEAd igenceRTCA (ACEA BiosciencesInc., & z ¢); d&3d ¢ to ts'fZeissBPrimo
Vert, Axiostar Plusfy € O di\kiec&®MRc5 d LSM 710 eiss | J te d§Qaigds ifisr@isHM
509N, d&3d ¢ tc victmagHM 355S (ThermoScientificy z ¢).

[ dzvtsB tc OB Wfldstdrfz y j dede’L &z dz' i @l tsaz! L gz OwelAd ¢ My if jj y d O dz!
f tots G tc OgeRflziyg § j: AdplzEhptoshopCS3, QuantityOnev.4.6.5,0riginPro 2015, GelPro4,
RTCA software 2.0, ZEN Black Edition v. 8.1ImageJ iBright Analysis Software GraphPadPrism
8.4.3

2.1.3. Jozdesdgtffdzg ®Gisgqur d

fdtvk7, ®Bfgas &Bdf1 sB3AL1L § d -185Y Qesdz) MBH | 6y OO
[1Cctolzd § B ey j5, B dzd fd dzs | L [Hjtets® dddflatzts Cts 5 . adz. [ OB S
t1s RMIAS v to¢1 bojtHsWOLd 3 WMWY dIlsORdH dz o
ASM-800 (4 dtsffils, Rk Is tefts Mstute[j" Lj stz o6 jHig' dzOls 2 te d
vOB dzd2) O Mdzj Hiso OB tzy, defplf s dz' L s Odzdz | © OB, .

BIL 1 s ) sMdzj Hise Ols NjdBNjdzs fyls 5
Bd{ 11E CAAAGUGCUUACAGUGCAGGUAG

BJ 1 1-8 O UAAGGUGCAUCUAGUGCAGAUA

B 1 1-2L UAGCUUAUCAGACUGAUGUUGA

B 1 1-2L 1 UAGCUUAUCAUACAGAUGUUGA

B 1 1-165 UUAAUGCUAAUUGUGAUAGGGGU

RMMdzj Hso OdzdalBdit 195 BRI Isfijd dzls j L d fieds 3 Odetz Is Gi-tizts Bsolz.
d d3d to dette tsfzm | 2 dp@i@ B tstc Ofs.tsAg.dldfl d yj dzS soats2 o v dzdoe j tofy
(f Odzyj Misj to, ] jdzdSsBtedlsOdzd v ) . [ d&zd ¢ sH jo AR ] to
| OB 5O lsesddyf o d yd de ¢ 52R MUsdfd3d da [ [ o1 ) fogRsh e
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W s dlsOdd H dzs ¢ 5
) sfdzj H 5o Ol (1 aEOiplsal ¢ s dz € g 55 d ji dzgo 30
OB ZGYBMdzj H S0 OB (21 &E® PSS dzj sls d Hisp dsb J @ esteds j .

B3 stsH O d
v OB dzd yJ

1 OL 9 Odzd §

l sfdzj Hise Ols NBNjdzts s+ 5

ets2dz | tdzdc s@R)dzj slsdH "
21-D-ON TCAACATCI (u € i GATAAGCTA
18aD-ON TATCTGCi (u ¢ pi ATGCACCTTA
17-D-ON CTACCTGQ (u § i AAGCACTTTG
155D-ON ACCCCTATI (s § )pi TTAGCATTAA

{ HddzOjsdasd [ 1 SOL " (

21-SC 1 [ Tdzd dzQiGBTAAGCTA
18aSC 1 [ Jdzd dzQiABGCACCTTA
17-SC ) [ Ydzd dzQiABGCACTTTG
155SC ) [ Ydzd dzQiTBAGCATTAA

o 82 dgdit 1 s Q2C)

21-DC TCAACATCI dzq dzlij tg 1 dzd dz@ijGETAAGCTA
18aDC TATCTGO dzq dzQi} t¢ I dzd dzQiABGCACCTTA
17-DC CTACCTGQ dzd dzli} g ¥ dzd dzQiABGCACTTTG
155DC ACCCCTATI dzd dzQij t¢ I dzd dzQiTRAGCATTAA

) jlsdz) SB&OL 2% h g

s (B dzlz € dzj SIS g H '

17-B-ON

CTACCTGCAQ dRi AAGCACTTTG

21-B-ON

TCAACATCAGTI dRi ATAAGCTA

1§ Isdzj 58 ts @ *) " sdQRC)

17-BC-U CTACCTGCACi dRY( 1 [ 1 AAGCACTTTG
17-BC-b CTACCTGCACi dR°( 1 [ 1 AAGCACTTTG
17-BC-U U CTACCTGCACT [dRY( 1 [ R T1)AAGCACTTTG
17-BC-b b CTACCTGCACT [dRP( 1 [ [1)AAGCACTTTG
21-BC-U1 TCAACATCAGT i dRY( 1 [ 1 ATAAGCTA
21-BC-U 2 TCAACATCAG T dRY( 1 [ 1 GATAAGCTA
21-BC-b 1 TCAACATCAGT i dR°( 1 [ 1 ATAAGCTA
21-BC-b 2 TCAACATCAG T dRP( 1 [ 1 GATAAGCTA

stcOB Sy tsSHESB dz' §

s ZCON)dZE S dzj slsdH " (

21-C-ON

ATCAGTCTGATAA

17-C-ON

TG ACTGTAAGCA

St OB 5 SHitB dg's QAC)

21-cc-lJ 1 r YdRYi ATCAGTCTGATAAI dRY1 [ 1

21-CC-bb 1 [ TdR?i ATCAGTCTGATAAI dRAi1 [ ]

21-CC-pp 1 r ¥ d dz$3j pbATCAGTCTGATAAT pf o dzC1jl tg }
21-CC-54 1 r ¥ d dz$3j @EATCAGTCTGATAA

21-CC-3N9j ATCAGTCTGATAAIpif o dzS1j) tg 1

y -, |1 r YdRVi ATCAGTCTGATAAI drR"

21-CC-5Nf21-CC-3nf d dRYT ATCAGTCTGATAAT dRY1 [}

17-cc-WJ 1  TARYI TG ACT GT AAIRETIA[ ]
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1 [ 1ARYI TG ACTGT AAIRC A
dqdRYi TG4 ACT GT AAIRTIA[ 1
stcOBtSfsHESB A J dzd M Jydwduimédy Ctsdz 6 ¢ OIsT

17-CC-5Nj / -C@-3Nf

ScrCC-U U 1  TdRVi CAAGTCTCGTATG dRY1 1
ScrC-ON-U U dRVi CAAGTCTCGTATG dRY

l JdzS sf sHtsB der | SdzFOR)dEZC dzj slsdHT  (

21-F-ON AGTCTGATAAGCTAGTCAGCGAAAGCTGAC
Cy5.521-F-ON Cy5.57 AGTCT GBICAGCGARARBCTGAC

ldqaz¢ sy sHisBd2' J(FEFd 1 s OL

1Y@ ¥ d dz3y wRVi
AGTCTGATAAGCTAGTCAGCGAAAGCTGAC

Tp W () ip d deC ji aRPI3)
AGTCTGATAAGCTAGTCAGCGAAAGCTGAC

Yt 1 ( J dzC3y aRCi

21-FC-U/ -Eap! AGTCTGATAAGCTAGTCAGCGAAAGCTGAG (N [ If d dzC3) to
dRYi AGTCTGATAAGCTAGTCAGCGAAAGCTGAC

1 Y (J d deCijdeei 3)

21-FChH | -EQp’ AGTCTGATAAGCTAGTCAGCGAAAGCTGAG( } rip d dz€ j to
dR7T AGTCTGATAAGCTAGTCAGCGAAAGCTGAC

IS cfsHtBd § dimMfjyd¥dujmSed) Stdd ¢ cOlsT
SCEFC p 1Y Qo ¥ d dzS3) wRPi
CAAGTCTCGTATGTGTCAGCGAAAGCTGAC

1 [ 1iCOOddls q i § BERERL | d dzSLj BNG-O d3d-848 d H to & C M 1Ry i d diz ¢
dzdSdg (teCH2i CH(CH2OH)T (CH2)4i NH1), [ d dz€ Qi s 56 § € Madxdiaz{ig4CEo)si Si), v ¢ |
stedt Isddzj dac aif & MgGHCRLO)s ), | o dzS3ji t© dsq dzts & § € fipd dz<(ighkdi
(CH2)6i ). dRVJ dRPT ts ) Is QSISO s Is s te tsldiljizts dzts ¥ Ji gztiQifogd dzts ¢ j © dgf dizd iz
(dzd dzRB)tete d Mts § & @ 2O ded Is f Y Jf fipeiafel § @ J If & dzts y jtadzd s MW Ols dz
Co Pf@ ] Mkt e sdek C e jftsedsnu@E§n £ C st mddzsjL O, §t]
md3j M- Bdedz G ts dzlz 4 e if tsle cfi ielz” - Cdz 68 cOIstse . fi) T1TH&]
Odsifs j L OGS L. g dzfydzj H 5o Ols j da'r datyfishsj’ dzdzO W § § @ fpisotad® Is b
Cy5.51 W e tste j My j dzlsdzr 2 ydOded dzgsor 2 SteOmdlsj d .

1 sidzy Hise Olsj dz! degsisd MY Jjydwdui N dePuznl G

Ctsdzd uj Mise j dedets® b O padid w@eaiay§ls o j s.fls o j dzdzts

v OB dzd 401 sdzy HisSO Ols§ dz! dzsmis d My dydW¥dud msdn ¢
dimf sdz! L so Odzadzr = Hdzw toj OCydd tBtOlsdts?2 IstcOdemC tod

21-FC-Up

21-FCb p

I BtsL dzOyJ

(602 dy) |} SMEiHEe Ol NaNjdssls: 5

GTCGTATCCAGTGAGGGTCCGAGGTATTGCACTGGATACGACC

RT-mir-17 TACCTGCAC

T 16 GTCGTATCCAGTGO\GGGTCCGAGGTATT@CACTGGATACGACT
ATCTGCACT

o1 GTCGTATCCAGTGG\GGGTCCGAGGTATT@GCACTGGATACGACT

CAACATCAG
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RTmir-155 GTCGTATCCAGTGAGGGTCCGAGGTATTGCACTGGATACGAC
ACCCCTATCA

RTlet7g GTCGTATCCAGTGAGGGTCCGAGGTATTGCACTGGATACGAC
AACTGTACAA

RT-UG GTCGTATCCAGTGAAGGGTCCGAGGTATTGCACTGGATACGAC
AAAAATATGGAACG

tddzd 3 Yo jsGd o' H) dz) 2O §GMdzj HEo Ols j NTELDfETzE  ddiC
Ljdzj d2 BT BHEBs Ols j dz detsfls? T shyteej, H £ oteGEldjdel! deiztafip

v OB dzcpylosfdzi Hise Ols j dz! desfylsd Mg J yd¥ dud MSdr 6O
ftoso JHjdedw 1 At o tjyddj toj Odz! detsets o tej d3j dzd .

[BGL ZOMIGlid% duj MS dR|? SMdj Hse Ols NEBNjdzs ls? 5
mir-18aF GCGTAAGGTGCATCTAGTG

mir-17-F AGACAAAGTGCTTACAGTGC

mir-21-F AGACTAGCTTATCAGACTGA

mir-155F ACTTAATGCTAATTGTGATAGG
miRlet7gF AACGCTGAGGTAGTAGTTTGT

U6-F CTCGCTTCGGCAGCACA

UniversatR GTGCAGGGTCCGAGGT

2.1.4. 1kWjttr d OMksst’

T4) | sBkzW jte 50 & -HaddfmpH 7.6, 105 ofsf MDTT

My J tedsdH d da

vl 0.089 pswsBGEMpPpH 8EMMA 2 df Na

1 V] to 50d3f u te gHigl pH 7.0, 2003 KCI, 0.1d3f EDTA

1 kW ) hermo 203 u tc gHigl pH 7.8, 403f KCI, 8 d3f MgClo, 1d3f DTT

Scientifica z ¢)

1 EWjt D 6 [ d&tsyd e d dzO, 25 &f ydlsteOIls dz
BEC G/ dt3dz Mz iz wotlzts?2 st 1 s

1 W jte 2 [ d&BdHOLBd pH 7.0, &dPcE&DIEA
coli

1 kW | @io-Rad, 0. 0625 -HCI pHGBM1 0 % ¢ dzd 194 tdH,dA.056%

42z 6) Btotsd3W g alzsiz fmd dzd 2

1 W JBe 47 .9 &HCIpHSB].fB, 38. 6 dBISDE dzd Y Gz,

1 2w IBST 137 Nl 2. KCl, d3f1 ONatgPQs, 1 . KHR®{pH7.4,
0.1%Tween20

JI A (€ 5] 25 o3f -HEkpH®H:H. 3, 0. 25 [SDSEdzd yd dz, (

1 W RIBA(Thermo 25d3f u te gHigl pH 7.6, 150d3f NaCl, 1%NP-40, 1%H j L t5€ fi

Scientificy z ¢) dz0O Is 1 OdL¥%SDS

JuBlzW j to 50 o3 -HEkepii®3, 5 diCl, 3 Mgkl

(1 dsdzOB B3] € 1

1 AW j to 10 3f -HEKkepifiy. 3, 1©AD, d3f. MgClezf

(1 dsdzOB &Bq S
{ Oflsotste [ 8 [ (BsyjoddeO? © toGRY Jodsdse @ 2z |
¢ fnd dzj dzy d O dzts dz
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t Offlse stc F 20%dz" 2 R4 G| & o tSHAE,2 OB tORABVYY dzts &
0.025%dz" 2 S fd dzj dzyd Odzts dz

[ dzw ftcdcetslstso dzj dad W ofmjn BLkWJ tedzr n tcOfmMlso stotso
sydh § dedzlz ® zO0 EMlsOdztse € J MilliQ Wdtdr Mislr IdzdP
Milsj e alEf@ SsC dzOo qtetso Odaed § d3 d dzd W d dz' Is ev@fef jIte 0. &
(MilliPore,Cz ¢ ) .

2.1.5. vw©odhYdydsihynej ko diviasis 0o ¢ d

[ dzv st Odemi j ¢ ddsd H dCadgjdeffstCasdz’ L ste @ddW d ydtelzs h
LipofectamingE 200 Q dzv Wistedsdctse Odzd W  dzditf BV tizts § 5 is dzts dedirs
MsH Py j ¢ Olsd sdzdz'Fj[2778zd tetp A ts3ls Op dzg dzde”. [ . f BB dztelp
(t smid IS dats dztef @afded)oinjCte iy d Is §fIsts fif (et &) ¢.

2.1.6. sdkjbtsyd j Skd kit

s dzj Isi§ dizO dely d§r @168 ' dfdfs dziz \ijLdz'B Ddzf O HazRIszZte | Oyd s
By HJYyddemS sets dMmimdzj Hiso Ols § df'dyn Stssetsf dz@ § dgls g @ dzfif HsShy
¢ Otey d datp di3Ud ezts AJAG ©Odzj ©G d dzts ¢ O tafydesuRiE=2 jyj rdzts M7
CdzjIsSd 1+ 4 dHj ted3stsd H dats KB-Z-1Q[B+&f5ckzts dizd  f jscdzoyjjd® dL B
Ckdz skte RdzMisdls3Ish@ (4 QdzB SlzisB.BH jels tc O dz W ts te d3f telag ds@ d
W dB tctsB dapjfriistdsbF8 © dadfs B j Wf dztyg H sMis Do dzf dzf Ppso Odz R dz
ndBdujMSs?2 Bdsdscdd d WikdHOdij dls Odz dats s dzgifs & o
Clkzdz' Isd o dotcfipte OMEM, ftsH j toy B0%j12C vd 1% cOMis O tfls d tsIs ¢ ts-
Odzls f BB $B®Isd ¢ &R 6/ 3z MiseQ { JyHy. ddapligelf B g 20/ ddz O W), 5 Is |
fto®7 C o Ol A s dzj sSd fjtoj Mjdo Olzdy toHOdzv  off 153
LS sdzj dzayd Oz dzese s sils O.

217)] OBtstOlststeds § Y dotslsds j

] toBtlsj dffldz v s&zOdg & d3nudg 2 S ddsdaesd J iy B g
flsOdzeH Otelsder 5 12y yqdSdesds Hjde / desy' , tojcbdzdtolj
HsMmiskzy € JHGMY] oo Ry flzls Odz! dz' 2§ tosls Bt gz Beadl iz Usjr
Rzl ©® ydlstdbcf §1]d s stijsy S iSOty 2021

59



2.2. [jltHTr
2210 dzj CtesWstejL o §okdOCttdZOBdHdsd ¢ jdj o dOl

Cdzj CotesWstejL § oo SHaakds 4 s dz®6 9 & datz@d3dL b s ds
Mstlsdash j dzd o /N, ONBE & d@rgsdze d )OS Wl O sz =u 219 ¢ ted
GOf vy j dedesisd { dzj QOtcd Y fis B8 t fu dizg j1 @

2.2.2. CdkzjShktesWstejL o (sddOStedZOBdH dsd ¢ j dj

Czj Chtetsl Stej L totupewly d didzddas 38192 %o | §tod Mt
OCted AZONNRBY Isd dzj dzB d MOLME d deO dfcferf MEZIsMise dd 8 [ dBBsyYd
2Oy Wy j dedetsylsd { dzj BISted YjigE sets § sdzv 30

2.2.3. lojHjddj t©OHdGdL 5lssBdengsh) BHHTE @ a se
fsdzd dz S dzj slsd H € d dzOL

lejunjddj twOHdd{Bk tHfjdpEsd { dfdstadts Hod dzds dedztiedj G
sBl jBsd 20 &S d, MEBPATDON j200jR. EOYlso T4 f sd
Bt 16 34 sl jficd Ud o Isj uj oBldsdigsnee] .1 j Bzw dzd o
Ldzj Clitosl SeiRE® lod dL2 % Hj dZOsbtdhks h 7  Hdjaoter):
fszshmr ¢4 dv, HoHEEdNE" ddL HPdddafigse Odzd M f sBs
9" tejL Odzd dL e3f ezt sizéfditeusiodelrd of BWJOls @ik dAOUIeif ¥ Is fi
15%dzts € 1 ) disjcdspttes.2) L Ols j d3 @M @p# Q digP o3[ fitaks Ozt Bte &)t
sjuj dzdij OMBotste yj destedi¥bedoso Odzd §tod 13P00OOE B
314 Bl JidEsg sd Zso et MY dulsO, o fikh dRotCtidd, 2ot

2. 2. 4. | ] est]edsda§ dizjdflq d isseBd (dp s

1detedHdL Oyd® Ytotso sH J dasB oy dptg dd C4y ddsSztizts 2 )t th)
SNPPId3d t |, dBd t 195 § tsdzy j dzls te Asyizf{f sldzz @) tsls d ko d S dzgizi] dzls
0010 &S ol qeddl sl joufj Isj B j tOktc] 37)Aw] O
fdsj ! Hils OB GOfMso se® F  OdzOdzqL d tesmod® daifO s e
1ody. 1jismejHmse jddgs §shdzj GhMsOdss Cd @S
s j o5 j ©OlsizdejjS MictlksttjL O ) ddzsjtco Odzscy 1 cgfoddaj j§ dz
2.29.

2.2.5. t odq figpzifdsfizsddity s OL
tOMmh jfdzjddy t1s YH Hi2Msadj B3 &3dt 1 s OL ddzd
SHdGSEE Steslsdats?2 o Bhzse 5B stetsls dztfiPts Hig jtedSO 2. 89 O

tSHdzz NGB uj dpsR B t 105 § tsdzyj dzls to Ogdftd sleO Wt dzyfj dels
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5d dzd0 i3S [( sHdestsB tstotsls dzOWBE j ¢ §uz)y j dilsadOydd 1B0e d36
Cdzyj delstcOydd 5 BC[ ( d3dpze z1B g tos izl ge@izd tc p @Y Yodf'j )3
AG s qBddiedwdElsr Bl j Bsd 20 oIS fidc jsHspdijedadzdj .o to
td OCyds tsMmis O @ dzgzdzePrelfgIldtsBts -tizsic FB3@ O e stc O ff | to
Oyd stsdzj , sMOHBE 185 tslsHj dzv180G0 g j digld tda] Wolz ¢ I jots p &
or Mkh do Odzd d @B fgle sstestgw dzd d COyjMmlsoj ¢ tsdzlstetsdzw
stsets yJ ofstsiPp@ilse § PV tetsHEZC IsT GdHtesdzdL O OdzO«
Ldzy ClstotsW stedptad® loo U8 % HJ dzOlskztcdtelze hdr EmMdzsedw A
ftetso sHddzd MtcOogjlstRGdE fiffs Alstaftnis d yud MEsets ¢ d H tetsdzd
tirsoOL" vl d 2Mmd JiRddER] BEaROzdL tj 0 ydd § B®agsy
o .9 2.2.

2.26.pH-L Oo ding &M " | f dsfdeqstsH Hj2Mbsoadj &3 Hoats2d » d3dt

pH-L Oo dsiid @M " § § dggl tizeflls7 d e3fptQ@ sYytsH Hj2Mlsadj d3 H
OO dzd L dac S0 PEAPA SIS dzB . 7 HEB dZ9 S 5 . Of s &zt {§ @51, 0 OW Bl to >
1 ®DTT,2 didgCl.d S sdaj dzls M) § jtoj Cter o GO dfyn"ls QlsdzC
(SA) fpH 3.71 5.0:50 il = tizts d #N-d2ts to ¥ 5 dzd dzts ) | Is O dzfy 2 dz’MESsHERS 1y 5P H !
451 6. 0: ©OQddgMs Ov-s fiigddstcdfn@BcdHtesS Md ki ls JEBEP-KOH)ST dz
pH 6.07 95 50dM S dzstedH  Isted f( & d HtetsS el wgHBIY fgm)HOBd B6.d3j |
tJOCyd BdafaRicsCy, MsH j tox ROedydzsd BX*°Pl-dsd { yBd { 198 ¢ Bdayj dzlste
BECf BHt 1 s ORDE o € tsdzyJ didbs tc @3tdded -DC890 € tsdzyj das tc @34 ¢ d
ddeS ke Josouaps s dof w§ 2@ Pietg WBdedJ ¢ Ouj Mlso jd3dq & gels
q dzS B d tofs o OleAG Iz Is T lsso@Li osd 8 W j 6 v tc @ H)phs 1.0 EsH 2§ Is
cdHiesddL O O0dz0ddL (EBdPirdR . 20¢ 6§ d M0 ds

227. t Ofmh jdgjdighsin Hj 2Misadj B3 B3t 1 sOL o fdmizisl
tdOCydsdedeles Mdsj B0, d HpkBOBEHRQEENTPEdSE & sd3d t 198
Codeyj delstcOYyazafit 1 sdBEf HdzdetsdzzC dzj slsdH o € tsdayj dalste
6 OCYyqdely { Pezd tsdzy § dzls te O vigidef 1 1s0DdzdgS fis dzdf ¢ 5 dalz € dzj sIsd H
5 BSf (BhscttBSslsdDy dGlO©f uyy PAof ofjE#iii®s2 0 &d
HtsB Qo dzv dzd 1H tp sls e thlo 52 C tsdzyd dzlsteOydd o tcOMmlso ste
qdzS zedietso QD Is jfug a3 q &d yd dzd S o slsr 5B j Bsd3 127 2d3Sud
f smdzy HEBOo dzj dzd we Wigifridsdt) ddeloQizdz gt AGRFTREEIO DB G 5 2B G JS ¢
tcOMso stc® f jtorn dzstcOISO dzdlsdw o O0OyJ lstsdzj , sSMOHBC
sB/ BB3ddz o Isjyddedd 15 3 dg, 9" Mkzh doe Odzd d tOMIs
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datkedtetseo Odzd tj OC ydsdedelz® fipdgjifis'e dlgts qitd s @B gl M ls
Sdzd s dzz S dBEls OO GeHES ST cdHEtdJLO OROGAL &S

228. vy Omlsqdudy Bdd dested @Ol ztedtelzs h i Ekhdss dwn

rdzv sftejHjdjddy MO2lste iy eistsizd L O] Ahrsio shQk) "
COyj Mmlse j BOWS jotso dmf sdz' L so Odifft |, syOthts dzly dzj dzdz
Hj ZOsktedtelzs " R bkmdsedwn (diHHjE' ) .
U ldzt HH ] T

t jOSydtsdedalzs fd3j ! tsBi j oSEEFRY G 1(c¢ES0dD, 0  friftdtfj/ tatgd@
BW jtO D, ddef zeAdCictmo Gedgcfudtiieelj L DD AG Htodsj O j ded j 1
HJ dzOIskztc Oy dizfl t §HsBte@oBdEY dzd 5 JjJH. OC€Is. t1s0L" wul
sjuyjdedy 10 dBdde. tJOCyds thMlsOdzOs dzdo Odzd HtsB O9
RABJHOL Sz dgHY to

{d OCyddedeley Mg M 8" Ljudsf8Ef-dsif @ 1(@S0dD, O fifislpfj/ tayda@
BWjteO [, JddS B4 teasol®prqj dedelf B® RBddz. 15 ¢ sdayO
CtcOlsdzr i3 tsedatgal3s dif R8G- dzstcOlIsO dzdlsdw o Oyjlstsdzji, ¢
fted 13000 B/ 3 dz { Blslzt€ jts dazOls flzts P dedsjj BY 5 tedsd dz, o
tcOMmlse stej [ .

2.29. ¢ zOY y ¢ sd wdmhplsidi L Oydd dJidetOmd § § dzj dad v

1 sfdzj ftcso jH] dedW el OCydd cdBtedHdL Oyddy d
df sdz L BHO ded fBazs Y B)df AdBQ 3 2 dad@&kd tso Odzd M § BB
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