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Hidziydd?2 1CLtd0 7 d Hjdydyvddd setdnm  $L dztso
2. [ dzd ¢ s dzlz € dzj tsIs3 #sT dzts ez dEFSR B dzj d3j dzls O tc dalstj | BoxEE) M ls
Cjekddekshdd ¢ 1 CLsdse 2 d 7, mMismsed WY
i dzeO Dfp d OFapE3s o
3. vted 6 M  Sdzdzts tc Oa E3g dec EFpidEE dytf i@ HNO Y Is dzOd B sdz! h §
ftosdzdW j cOlsdo dzs?2 OCIsdodesmis: 8, IsSEHO C0OSC uvtejc
Mesftowy jds Mts Mdedy jdedJ d@3 Etetseodzvw MmMddzlsjL O dsdzj €
0¢ Is d o dzfgsic.C yd W ddzi do dHp@pdddds soflf d@Xfg sH JIs
dBBzdsY j dssdf 0 stjc.
4. IsHo®B ddHEZSYydd ¢ tddsso it @@ ¢ s Lipfiddn jfis
Mz toj MmMstedzlze  HtesdzdW jtcOlsdodzz OCIsd o datsfiyls U
Me dzj oL ts5083.

dlsjtfjdz HEtsMistse j tedesfilsd

t OBtSISO o' ftsdzdzj dzO f dMmf sdz' L s Odzd j &3 Mo toj d3.
dZzOH dzj ¥ O j 2 ydMmlssilsr d COyjmlsoO. ¢ OBlsr M Btd
ftesosHddzdMm! o Mslse jlsmisedd f d&3j Y HEZ dzOtetsH dzr d3d
B3 ssHdCd, LOtey Ctsd3j dzHts9 O h d § fho s L WWJClIlsd s
BsHdWdydeso Odzdz" § BilstsHdSd BT dzd ftcjHO Otedlsj dz
B &zO fftecso jHJ dzgO f HBMisObtsydy 638 Ssdzd yj Mlsotsdz Isj m
dL i3 toj ted &Pyl M Bh jfteddWisr 3 i IssHOBd MIsOls
5 HtsMisse jtodzsMmisd §tsdzlzyj dede" = tjL zdz IsOIstse. ¢ dzOd
HOdgdz" = BdtdtsedyuimMeédes d BjHIJyddemSdra dzOEZS. t JL
dginfdzj Htse Ols j dzj 2 .

Jdydzer 2 ©9C dzOH OolststcO

utsdMC O] dzj &3 ftestcOBSISOdZzO tsIsj yd Mise j dzdzOW d L
bolststc dafayEasd dftetstf toj Hj dzj dzdj MtsH j ey Odzdw wvtej e o
SftjH]djdd] Ette dvo OddifEmsiBipm dId tc AffitQj2Cy o &y juddjt
flosdzdl j tOlsdo detsY Q@5 dzg dzg fjls f BBz dzs W j deslsdf O d bkt
fp Mezftej Mstedzs?2 O IsudtodaEitds judzj dybdi) i Gf de'tizlz yjj dzd
toj L zdz IstPtsHix] sifsise dzdddOUsd) & gl j t6j deyd 2 .
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dftcsBOYdwY tojLlzdz IsOIstse

[OjtedOdz HdMMJ tols Oy ddfO Bd3idzH & deQ te thHsSAREBBRX02S dz¢
(1 seatsmdedtemMs, 2023), d&O [ iYHEZEZOKSHdASId ¢ 5d6 t6]
tcOLodIsdw " (fsmCo O, 2023) , ZzO0 I MmjtesmMimd?2 M &
cldsdzi Hdyd dzlm ¢ O andd&3d v ZOz¢CO d fLO0Clsdeoe (
CtdWW jtoj dzydd M) d3j > HEZdzOtetSH dz' edzj isf® fnylddsj dp, dzWYf teafisoy ki,
. U. litjLBe 0O dA1 6 BdBPO, Y BBRA)TBIZR sdzs tcj MM,
tcj 6 J dzj cOIsd o dzts?2 -k3ji I8 § tg B HAG G ,(HRCDIOR b)) H 2 dzOtetsSH dzts?2 € ¢
MiskH ] dzstse, OMfdtOdzlsse d dBsdsH' A, Eyy d' 7 ¢ sdis
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l.[BLBt dzdlsj tcOlskzter

1.1. tJjckzeevdgitdstkdd j v

ltejHyfsMmMr dz2¢d ¢ drLEkyjdeds twjebkdzwilsstedz = SCdzj Ists
tojLzdz sOIst dmimdzj Hise Oglzd W1 d hsdifizbi SR KI S WO.dzdzts @ & D.C Iz
Sakakurj, or" woddzd jR2ukh G dedir B Isd3ZEMO, WOL[@E" Ousls fRYe
sdzd BB dzOtlzy d dzd , Yylsts IsCOdzed tOLtlkzh Ooah drmw wduy
ModHilsjdz Mlsoatsa Ozt 8 d2Odzd ydd Ok lstsd d3d3zrzibpistsdzSy
dzj dL o j i@ dztisdsts tofftssdgjdeizlds ts to dats G[2]. d3j = A dad7L2dg s R.NGerehon(
EmlsOdzets o d dz, Yylsts dzdiW sydlisr , 9" Hj dzj dzdzr § dL Is
tcj Gdzv Iststedzsy HJj2Mlsody dzO ddisdlzdedz § toj OC g & Oc
[22]. rdzv dujdgdEd NOsEd] EsG ) Mjdejedde LS8 GHC
M J ydWdydesets Hdzv HO@ -l C1d8Is5s%£ ¢ .w@E BiSE@Agichi(
5B dzOtclzy qCRO S WeptsCd,  CMftej MERRWBE & M jts Mds® thIsYo tiz & Is
Ozlstslssdzj tOdzlsdzsisd §E2lsji 3 Mdzdy J dedw d BBz dzdesc s
dzi My J ydWdud Méddz Hdzvw Odelsdcj deseo 5B tc OLCBAED25u- [z
Cdzi ss¢ fedotsuHdls € Emddzi dzdr ddB@zddksecs tlso jlsO
O dzls d ¢ R4k’ 1 ts ) dzjODARDRE] du-C dzj IsC d B dzd dzOL 9 Odg
dimfidzj Hise Oded v , ZOf tcOo dzj dgdz’ | 2O dJLEYyJdedd dr
f Ostsdzse d yj MS dn mMsmissw dzdw =, ) sOC % J§ z0 WO
ftesHBd O Isipwy d o dOMmlsswh jj oty dgw.

1.1 r dW W J toj dzytd jedstp &Ols tsQedly 15 ts &

1111, 1 W W J tcj daytd jedshy &'Ols sQediy 1B Gs d i3z M §

{fdimodao O Ylzlsd HJWWJte] dyMaplsld 25  ustalgGsin mal ylp ¢
ftoj Hf sdzOG Oj s "BofP8 £ didg dfjeg @D 2 Fnls o jogedtad C Bl IsBtcj OCIsd-
s H Qdzdfss dzts ) d Is J @inzcdgzgle pogitive - SP Is d d3ts fy Bf s s dz© YR ity B tc O Y (
flsOH d ¥ tOLodlsdY bddsydlso. MdzOwaGEq btz s
slsted yoOls g COg pd dssydlsr £ Coltste’ 7 G dD8)ls Dlisyj lsk
Ho B2 dz' j | s zERALEY , df'sdgdzj tsm g dz@tc dets 1 ts dBD4 QD8 jddzD4alzr |
CD8" SPIs d d3ts 4y GO=I'SPIs d d3ts yfigf Istf s d3ts€ dzf s s ydets ¢ s to j ta)Q fitf istisLtedzX
Oz st Is,He’y HMis Qo dif dfata] U J Bt Bftg jdz | dzlsJtelz® h d i3] . & dzj
GjLEzddOlslstster | sddsydlez ¢ §lsd e dzte? O iisHgaiHey 1§ G & d
ftojlsjtetfoadddgR % ¥ j o] dzlPAli 5O h ok W OCktetsds v o d
vst S ftjHmMksOod jd®sdkz §jflsdHk. 15 mssow oW
OWWd dzdesls! , dzjsBABSH®ROW HdW HWW jtojedydeEEd d
qazHzydtelzs h j 2 f sL d EDUbuwbldr] ISfsjSdzj SHy s ' MsS 82, § too
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fnd dzd C2FH q OMY sL dzOo OdzedJ vt L roCgEy jfjlezffHO ke dgv
f 5o j 6F dats fls dzts ¢ SCDRSOMSE dscfod®ts ,uitdgEts HdW W j o dzydtetso €
CD28tsff sftej H 5o Odzdz' CD2 8 & G izt dzdzGCPRVCORGBG O dfH j H f)ls O o
f 5o j tof dats fyplydf Is¢O)j dsAPRS fupldis j H 5o Odzdz’ 2 Md ¢ dzOded dzd 1
HgWWjttjdydesaSk Ikjn bkddsydlsss, uvsi Sl q
ftojHMIsOo dzj dfad]. R O dgDRIstaj H M j Mo (b grdePizm ¥ s tc dpd toLlzts jisdy
CD25FoxP3" s te JfdsH  H j 2dfipsle jdtg di RY-Q)dg@zd  to ts5 H Fjsdztg cictisis € rf fdzts o
15 d-7R9. C<¢MY tod MMgw o F dpeRsd d BRI e Bz j Is € it g
OmMmMsyddiese OdaR. 7 &sdj S kd

v d dslzfy Vited¥jeduimed) dd Gy esdpydd) agqj ' dEd¥itduin
g tstc @ Odz ‘ CesostsBBON j

t dmzdesS 1. rqwwittydiifttteg 29d oty GO v @USESP 9
sdBtsydlsses Hftoedoasudls ¢ Mmizh jMmlse s Odad s CDRSH dzGD25 d H
FoxP3°v, 10 dr fwedzjdedy odzdwils OWWddzdzesfls: U st
tcOL dzd ydz' n CsMisd Bz dzdtelze h diitcj & OC stfstedgd y j dzpiztc j dz' §
ftej HN jMise j dzdzed € 59, nOtcOCIsjtedL 28 Isw tcOL dzd yd v o
fitedWjtedy MSdn dzd W sd H dz" 7 OPACDRALZ@®RIzd dBWOE P ffl® e
oL HJ 2 MiRo difdt ORZ W 5 e RFVEIL sBRIsteMmis © B j i@ for(ir® deawdh. factor
beta- TGFb).nu tcj ¢ ftod tOMY sL dzOo Odedd Odzsde j d&zO, ftej H
Juvtje. [detwOydw uvtje dL/ o dddkWtsdHdz RLiISBECOWR]
MsLHOdts i dhf sd L BieRedddrj{df d O tdzd f Odfds'd H Mis ©O9 dzj dzc
BOwGEY cseo ftedojHjdes & IsOBAZdYy 2.



14

sts6 d&zOMdets ¢ dzy € dzOMMd yud MS sd3lz é fzlsd, ftojHMj
dL dz20yOdz' dets dzd L € d d5 FexBds o dizj E3ls fiy (£ HEH (EH2FFoadPY), ylsts B
fcCOL @s CdzjIsC OR[25].d3" RE2 f sW o dzj dzd & fn f Oy & ef fighslatstdr
oLOdhisHj2Mlsadw twOMPdBs )y dddzOon Ot CHO4f tcj HiN @Y dz
Emddzj dedwvw OWW d dedetsflsd H Odzdz" d3 $ dg) fiisif O oy tdsos G dsda’ ddg:
dzd W sy dIstse -10O(dsdidydptizsyte functionassociated antigen 1 - LFA-1). [ dzv
Istc O dz W s CRRDFRpxRfYe L tej dz' | vitcjE § dzjIB[RSPds dzj sB A tSH JC

vteje, fJtsh juhdj HIWW] ] deQd o ds @ < fryo fi) S bef didf ke
}ted d3j YOlsj dz' dzbws,to jgls 5 fListeiglzdel j jdzddf t6 ] B | b & & dztlzd § 50,
o] OdzdL 2 dBts?2 ddsd WEdeS ydtsdzOdz' dets?2 OCH G H desinigldo |
ftocj HSlsotcOh O Is oL dedCdetse jdzdi €My J tcd BRIEsQ cdz
f tsdziz yj dz@@2gFoxgel" ff to j H M j fyls off st tSrpmdg i) d © Ols ' ¢ sStel@PSh d Is
wtkh jMmlsotsoOdegdj Hokrn Isditspee st jdgtz"nij i Bt jtsleo H C
C dzj sk jOlskj tets @, j dadats fyls !

1.1.12. 1 W W Jjtcj daytd jodstr &Ols tsQedig 1B J tcd W j ey ME d A

dzd W sdHdzr = Btec OdzOn

Il sz dsts tcOLodisdW¥W ptopdetBEigEo C O utej ¢ de@DE GRS iis
vCdzjles§jted?i jtodud MEda dadidgt) B h dzts b dzeflipde® @26 f tod
fdtedWjtedu) ORIy tojeddmlf 5L dzO¥ s yky jtesHd j, {6
Odzdzj tc Opale’'d,c j dz¥ S Bd3dzj dzMOdz' dz' 7 BJS s te s Odzd3lBE o
] sHs5B@ERYd ¢ ndede@vd W d fdzis MiEzO o dzd © O Isfu tzip € O didorj Az | f
zd B sdH dzs OMBEYded tletso Odzdets?2 Mts Mdzd L -B MY d dsts tse
dzd 3% sd H dzOW[32].Is € @dz' Jzj 2 slsdztsmd s imw dzd di3W-& d W §izQ tzts Gl
Ftetse j dzgdlsOdz! dese s ItcOCIsse, gttE®is| dkcdzts? fpdfiplf jsd
ftsHe jtef@sBEfj fIsdur , dzaj §toj HiisOb @&F deds’ 5B t5 P o3t u,j |
ftcdiecsHO tOMf L 200 Oj 3" = uvst Odzlsdc Jfiatco W s toddeftf X
toj f Jtolskzfdtds jwes (B ZMdzOo dzd o O jidste jdor WA yuddistzdz O da 2Rl &
l sd3d dii3s OMYf sL dzOo Odzdw Odzsdc | dfsts | & s tlel B BZY 5 HHP[AE QY
Yydlss€ ddzRdidsFe f sdz! M Ow € 5 dzy jbdzldn @sundse MisGHz j Is FOXP3s d o
d MmMbdikdzdwlzjls o' 3 deOddj -ff IaQ Uy fed jf is% G izjrshf f
stcOdzMC tod § y d s dzdzts €l & O tggdiieth fadiomitedisp@ndéhf i Transcriptional Repreysor
gdzcdBdtelze h jets HAWWjjdogd datfjff fctcw Efglso z j Is CDE ¥-8 gzj [p they
val dzff jter 17 [BJFO (uvnl7)
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HdW Wt paseidis g € of
YWY @iOsgyds d effecOarentary-ens tej G )

d vyd dzbs g O d&diffsd§vdls d cepti@ldaentary- c mu te(jai L) [34].
dz0 dofrpf" migEldipas fr) tasec jddgtd dzls dOc[J5Hz1 t6 d

U6 jWEo dzv ¢ Is fyw

oSLHj2Misoadd Oddsdej dzO0 tsdzd 0OCIsd asdetg ksl 7 'dzO§ ts i i
St ¢ OdzO8TE j ol t5 6f fipd & H
rqwwj cgaaffojoc ewmfactsdmMrsudls §ted di3dddd@d dffi € dzy Jsts

fiwedijedud MEda

g &% sq Hdz A

CleSo SEBEON j def 5L B j PONESAHI4IAED H j dzj dzdz’ j Isdfr viejd
fdzj dets?2 W j deslsd § O.

1.1.2. REBBzdsY | skl sizdYsttd 7 v

10 WidssdfdujmSks ROwOClkjtdhsdSlk utlg@s dfj

o s2Miso O SO dzj kFBtsc j dadzts yls
GJdzj sdud mMcd

oL dzd C dzso j dzd j 5 t©OL dzd ydz' R
} a0 fiplisd st d dsts §

f sded 3O4 IsmW

9

Isd i3z g .

W J dztsls d § phefo®ymessvitzh)
BgCtostsC tolzy [ @tz |

fesmdiyde 0% lsmw

WL dsdsedy MSdn

vOBd&ZdyoO 1.

Mmo
)
Mo ts2 Mlse O

e Bfdy @O M Is W tzs M lss' j Is § to
S8 kMdse dj dedets j
Mezef s kzdvyd?
ts LiPdcoOE s B4 € 2 j 1§
OH O lsOydtsdsdsrony sy jdzd" o dzd )
f oty d dzY tely foayud tdojtmpdiyud

fod ¢ Sl BUjose Odghbd' L d M

d fObsdseduj S dn

Eidse d2 .

s to d 53] tojdedy Ise) Ga siedjudgdets 26 ) Is' oy detstdnjise

sttdlsj ted?

1l dI8d eB8G6 | dzdzts |

) &zOMls d Y dzts f

ltedyddz@ ff W o dz
teOL dzd ydz" = MEBt

t OL dzd ydz
HWWjtej dzydtetse €

RL Bj dgvehdjmw
Mmtej HT (ot
BICtotssCtolzy j dz

s dzj stsydz 2 i tcg
Mk s 2dzvw yd 2

t OL dz" §

{BNd2

U s

OWWJddzsmis: ¢
OkltsOdzs d ¢ dzlz
ftjHh jflse j dzdzed € 1
e s kdwyd?

f t

14 9" Wodzj dats

[BOlsd BsMmls!
e g s kdwyd?

1 4 5BtcOIlsd di3ts §

[BLOlsd B

CEMmyte Mindw GOt

#lsOB d dz¢ dzOW

1 d MlsOB d dz dzOW

dzj 5B t6!
Cdzj sts¢
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{Mdzso dzg" d&3 Yted fWisfiso dJ dBu wjdfy frfeOjo ddisdshj i QLS
WEdS ydsdzOdz dzr B fip dBQ fiflisch Ucsiinde® . kg wzts s d § O S ¢ 63
SftejHjd ddr 7 &EOLSY tses ONMMsyddese Oder M fsyj
WEZdS ydsdzOde dzts? OK sl @ ead)is) * 2 v lp ¢ o joHL iz | ety tod
o SCtdsySCMisd dHijdsdwdecOydd 4§ sfflzdvaydtdH bicly ctslgdsy
fedojHjddetsj o IsOBdkdYy) ©OMEtjHjdjdd] &OLSY ot
Bj CSslster | dsdj Skd oddwsl &O djMSsd S ONf S

sOBdZdyo 2. [ OLCY Br, OmMmtsyd d tc &loz@iekdy djts ddd tc b v
vtej G

[ Oto® Jldsaztsedyud MOy o¢MMsydOydw | rR Mis s ydz
RHJdsdWdsoydw
CD25, Odf  SOLT 90j]Is oglr mMsCd?2 [30]
Mkl jHdd10CIsdeo Oyds -Cdzjlst Sy ted Mihd d
o Yyd I s®RcO|ddzH zydtetseo Odzdzlz| v o dzv j Isfyw 5
OCsdo Oydd &j Ists|f tcj 5B &ZOH O h
mMd3j tols Wikd R OteOSIsj ted fmls
LWWiSChtsdz BtsB
CD127, Odl dzdw jls dz2O0 HdW/1y dL ¢d?2 i [30]
izl §j Hdded ju-dzd B¥ sydilstso  d CMftej Mindd
ted Yyd i s8tcO|d dizsdzszdzd IsJ Is wo dzw j Isfpw tg
ftcj sSBd&ZOH O8 h
~nOtcOCIsjtedmls
CCMmy e Mg w
fsorhojilsimw
OClde Oydd,
EMmlsts?2 ydo tsdz
FPtetso j dz 1
CDh127 dzd L € 0
slsmizlsmlso zj Is

Frdgwwjtjdydtess ¢ 0O
CD45RA/RO, R dzd y d d (o 2fj ¢ @] O C Y © [36]
) yjflsttdz MU W jtej dzydtef
fj &j 2 Mise © ns te§ G LSy
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sdtesL d da? 51
4D45RA T B § dz€
W st dz0 1
9 Otcd O dzlO@zdz
BJd dz¢ OMtsH j I
O d3d dzts & d ) dzl
smMlsOs ¢ d,

CsHtelz j d3" |
1 CL sdes g

u4D45R[ T B § dzC
Wiz, ¢S
slsmizlsmilse iz
O d3d dzts & d ) dzl
smisOIs¢ d,

CeHdlzj d&3" .
1 CLtsdzs3 ¢

CD45RA, sG] G
LS te] nfGHABRY

ddzd cwue
CD357(GITR), ylt Jekdzdtlkzjl d4lsOB d dz' dzOW [37,38]
Mk jtemj d&3d 1tcJ ©S ydd, GITR (glucocorticoid
toj Yy flsstes{C tsMmisd iz dzd telz® h |induced TNFRrelated
WOCkittd H dzW | protein) tc J G Iz dz(
HdWW jtoj dzydtctse (ML toj @ Odaed J
9" Ydo OflzY sC , |[ftesdzdW j tOyd
Hdzw W tstc dzd €tsip] A
fO®YIsd
CD134 OX40), y|S<¢Miwgphptftkd -(C <Mty Mmhdw [39]

iz d temi &4 ]
o Yy f sstots:e

dzd W sydlsOn .
{BdMfiudeOjls
ftosdzd W j eOyd s
T-dzd W sydlilstse
9" Y doe Odzd j

C stetej dzd te B gezliz
s OH d W &Bd
HdWW J ted dzyd to
FoxP3*

ftcjHh jMmlse j dz
suvtej G.

S tsftcj Hiso Odz

M d ¢ dzO dedddz™ § Is
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ML te] @ Odzed J
fesdd® j coyd

CD12(b (TNFR2),
ttd yifsste
dzj StetsL O s

TNFR2 (tumor necrosisfactor
receptor 2) COL " ¢
fcslsd o s9 MY O dzd
Hj2Mlsadj,

d 3Bz desmiz g toj
WEdS ydj 2, o 51
tc OL dzd ydzr J§ Is d
Cdzj sts¢

I T MsCd2 d f
Ztctse j dz 1
OCIsdodtese Odz

ILOoddtsHj 2 Mls
TNF-U d T
Cedisdud m&d

OCIlsde OYyds,

ftetsdzd ¥ j Oy
Wideslsdydud
fls O8 d dz' datsfyls

[40]

4D62L (L-
d dzj € lsd dg)
Is tc O dzfy d3j d3B |
dzj Clsqddztser
ted yd f stste,

Jdzd 3% Olsd wd M¢ d 4

ficbzdelzjls
ZzOdoedzr = (
¢ dzj sts¢

Y J- ¢
f O3

OCIsd o dtetsa O deds-

Ieimfjude O
BfcwOyq*™ Y
fdwedwitdudm
dzd W tsd H dz" §

[41,42]

OHGejLdd dzJS dzj sts¢€ ) dzd
ddai § Cydd
CCRy, tcj yvyomlsetzjls 9 [42,43]
nd BsCddetse |Hj dzHtcd Isdz” ~ G-
g4 MiH! BBE1Cdzj ¢ ) dzd
L d&zO= . LyoOmlse
fdtedWjtedyd Mt
Istsdzj e Odzls dzsmis d
CD44, tcj yvowerr oOjlsmw Ml msC Ow 1 1[30]
CdOdkzztetsdets{o dzj C dzj stsydzse 5| Ot OC Is j to dzO
CdMmdzsisr , B J dz€ Od3qd ydyd dzlstce Ozt dzr -

d dzls j ¢ tc O dz!
Cdzj Istsydz 2
cdzd ¢ st tetsls |

JismMtejHiz] s ¢
L dzH tsls j dAff § te § i3] |
dzd ¥ sydlstse
o st Odzj dad W

fOgYIsd
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4lsOB d Az desMmls!

Helios Y dzj dz Md (¢ S MY tcj MM iflelios| [44,45]
stcOdzMCtedtf ygsdzf sL o sdzw j Is
lkaros. t jelkdzdtelzj |dH J dzlsdW d ydte
L1IsOfr HJWW,Jteg| MisOB ddz' dzr |
l-dzd 3% sy d \NKo ,
HydzHted Isdz" = € d7
skftc] MMstedzOw OCIsdo detsmls
TIGIT, 1 BHOo dzW jIs WhH(lIr mMsC d?2 [46]
stc Odzmdzi 3B { NK-C dzj Ists € d 1 CMmftej Mmdd
Clzd S sftetsls [Cdz¥ yjor &3 dqdzoCIlsde Oydd
v-Cdzj ssydzr {fetslsdostsf 2n sddu md dzj dzdzOw My
d Bsdzlz detste § y | O¢ Is difp ‘dzts T1 WG §
H s d3j dzO d3d fs5 ftcOo dzj dal
vted @MMmsyddtet
Zmd dzj dzdats 2 1
TIGIT? SR
Mg tej Mt tc dzts
R[-10 d ¢&B®
TIGIT*s tej ¢ d dz€
val d uvaelT7.
CD39, 1 CLsWsdzt yjoOw tosdz’|vtctse j dz 1 {[47,48]
COlsOdzdL dtele j dzd yd dz" CD39 tmtsBj dg
ftcj otcON jda(f esHBdZ dIsj dz' dZzfmdzse v s o fs
dbral dvn o |flktedds tee dyy ip<| CD3gon T t j
df A 9 OHJ(HBSMISOs dzw j d3" = ~nOOCIsjtedL Iz
Cdzj sC Ok or MsCd s
LSt Minhdd
zfmddzj dedzts2
OCIsdo dztsfls ! &
CD152 (CTLA-4),|u4TLA-4  (cytotoxic F|alsOB d dz' dzr 2 |[30,49,50]

ddzedBdtelzs f
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v OB &z yoOr § BIsctcOW dyud MEOWY S OwOCIsjtedmMisdSs ©f ¢ H S
1o d. 127
] Otc O34 Ists 1T (] 1 ¢4 1z
stsdzd yj Mlse s f Of 12 (628%) | 15 (75%) 2 (10%) 17 (85%)
N d dmMS et ff c5dzO
] sLtcOMmls dzO dits|362+122 371+111 532122 458 + 140
o Cdzt yd dzedvw o d
]l sLtcOMmIsdzts?2 Hd (217 58 2071 59 271 70 211 72
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2. 2. 1 Jjtogiclzyrfivis sQedly s @B tcOL yoOr f jtedWjtedyd Mt

[ dzv OdzOdzdL O By IssHsdR fteslssydss?2 yYydlssdzi sted d
MACS QuantAnalyzer10 (Miltenyi Biotec | J ted3Odzd v ) . 1 dlsd S$yd¥ wuvtcj e
Ctesod fHtsosHddzd fEklsjd ddBizdsW dazzstel )yt dds dz dot
sdzjIsCd 3 Isddzd ¢ teTfeqg Juitadgdiarkpr Ada®Est€ocklail (CD45-VioBlue, CD4-
Fluorescein isothiocyanate (FITC); CD25-alophycocyanin (APC), CD127-phycoerythrin (PB);
Miltenyi Bioteqg | j td3Odzdv) o Motk lisoagdd ] zicsls 56 & dzt

slstcOljedWw Gj2Isdetso Odzedw fted Bt HJdzj dzadd ute
tc d &R

000

Tper
" w4 CD25+127low
o ;Da_r“‘ 5,63%
| 2,
Lw __wepa| A 9 o
cDas5* - 52,39% Q.
9554% _—  (Om /| ' O :
b - - - - O-\: [+] 1 . 1ol - I::? 163 1““"9.\ 1ol 1ol 1a2
CD45-VioBlue L» CD4-FITC L» CD127-PE

t dmMezdesS 12. wltcOjedwy cj2bdteseo OdzdWw Hd&zv
fOydj dzlstse  fp GIRtgd dzgfided HYJOGCtcOBA3 ftoslstsydes?2 yYdlst
HilsiSydj?2 dddWtsydlste , CDdy QDA T qaff sy ds yffts sdgO td € vty «
#D25" d CD127°%,

 dzv O0dzOdzdL © 1-Ofipfjtey dhdHf o Odzde'cr  wsds p to & dig fiiplE cfr
sHdzdd3 dL Mmdzi H EntFhufhanCE G, BnjiHtamanCD251 APC, antrhumanCD127i
FITC, antthuman CD152 APC, antthuman CD39i FITC, dadeghuman CD223 APC, (ofmyJ
Miltenyi Bioteg | j td3Odzd V), d OdzOdzdL Jtetso Odzd By sSBHEBA3

[ dzv B dzOtelz ) j ded Yic tsbexf3tc daeliBs C dgP s € d W d ¢ fizd B dc @ dz
fjtod3dj OB d dzd L d tc s 9 O dzdTrafpcrifftisrékastorBuffer SeBD®Pa@ningen wz ¢ ) ,
&3 Isd dzd O dastghlsnjadEFOXIRYPE d antrhumanHeliosPE (Miltenyi Bioteg ] 4 to d30 dac
OdzOdzd L Jtetso Odzd dzO@ Hoslstsydesdz yddlstsdijfoxd . Helios i)
Sftej Hjdvdd (5 MtejHdz]?2 ddlsj dzfq alzdzts fifls ddsj ¥ dzidad ¥ | f
CtoOdzL ddzsse  uvtcj ¢ Misd B3Bkz dzd te StimdIdidn Cdigktaif s BgdEein' TranspdzO B
Inhibitor (eBiosciencelnc. 42 ¢) 9 Isj y§fozd iz¢ 4 B Qoddsjo. o5 tsdzls te
d dz€ kz B d tc ts 9 O dRfoteis aumpdrtmhibftpr (eBiosciencelnc. 4z ¢) . 1 sfhdzy
CdzjIs€d WdSmMdeseo Odzd d f Jj ted3J OB d dzd LadtibiBrar@rdagymers O ¢
PE, antthumarimousérat granzymeB-PE, dadtichumanperforinFITC ( o ) jMiltésig Bioteg
ldted3OdzdwY) d OdzOdzdL dqteso Odzd 3 sSsHBBdR f eisis tsydzts?
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2. 3. 17" ) dzlg deyf |5 tsQodly 1EtE® L d3dzts spxgvilad |

o jd) dBodtsdizCdj Otedzr j SCdzilkt¢d fHitdWjtduyudm
LympholiteH (Cedarlane s OdzOH O) yJj dzstedW zedteso Odzdj @3 © G to!
dmy sdz' L 59 OdaP4 CR25iARegutater@l -Cell IsolationKit 11 (Miltenyi Biote, | J te B3O«
o Ml jlsmMsodd M ottt ftesdLosHdIsj dzv . v
fteslssydets? yYdlssdij sted d fijlred DptedsiarKit, ts 8¢ Gdzd jtif o dp@Dedistc |
ftotso Sidzdzdats w Jegaf yivo. [ dzv 1t sséts CdzjsCd o' fjixl®dd
CazjlstsC/ BBdz d Skdz sdodtetse Odzd 2 o 5 C tziz® & 1§ RS WI-16#HQfs P
(10dC €5, (sfmimdw), M HBB OO dzj ded j 53 1 CapwicornSmemiticts dzC
1 dtedB3Pded 2 B3¢ ¢/ RBACDEBIEBIdskignces Owlzdsqf) , 5 d&C 6/ iz B dats
OdzECH3 (f jHI dsuelf j S Istc, TGR(REDPYs)ems 54 zdpe)/ dgflz tHU D -2
(R&D Systems w2z ¢ ). 3 OMEAsgEsIL o tsH ddzd L Od3jSdalnz’ figtef joHd te. ts
sjyddedd 15 Hdz] 2.

dlstcOIsjcedw cj2lsdossPtzifn j dzdsL o gdstEBE o5 H | &
vstej G, fYtojHMISIBe dzj dzO dzO ted M.

A
1000- 3
750° 102 Tper
CD25*127"w
o] oY 91,63%
S - & 1
cD4* , <
el cD45* 51— 99,01% Qo
9] 93,75% — T ' ) [a)]
O ) O
Te-1 100 To1 Te2 103 4 0 1 tel 162 Te3 it 100 Tel 1e2 1e3
CDA45-VioBlue CD4-FITC CD127-PE
b
1000 e3
Tper
1CD25%127'w
750 €2 : 90,70%
/"
500 /_)'m
+ / o
cpa Pk :
o | 94,38% - >
QO 0 § -0 7 v \ e i
7)) K = (@)
7)) e o / o
0 e AT 0 4/ Te-1
1e-1 100 1e1 102 1e3 4 0 1 1ol 102 1e3 el 1e0 tel 102
L» CD45-VioBlue CD4-FITC L> CD127-PE

{ MEzdasS wlwOlEj@Edetso OddY fslssyds? ydbkt
sftjHjddls! yYdMGssbtidjc.o" Hjdjdd j dJL §jtdi
6 OL dRdztsyekvigo® jlsj yjdedi 15 Hdzj 2.



2. 4.

{BMHY s

5 @&¢e (1

Kit ([ otetsc j dg,
tcj Odz' dzts 03

fdzd !

ddmisteltyd®™ id
HolzRlsj B j teObztedz j

OB d&dYO 7§ @Y djntse

o1 Hj dzv dzg
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dL

s ftHe jtceOdzd ftetsydHEtGY

t smmdv)

JrHjdjdifftteostefOfgbdesdz o tej d3d dzd
¢ dzj Is ts ¢ RUplusq ) f ts frOB & 9 © fzq |
5B tc Ols dyVRV RTts O ¢

¢ B dzd® d ¢ Oyd® d
otej d3j dzd f BTprimests fsfuds- et birls ¢ g™ |

G lstso d dzd JRCRMix{HBIWBR (txooCaiE(c) jdsiz,
ftesdL o sHdIsj dzw
yd ¢ dz

d

Hilsd €yd

t sifmdw
[sMSo 0, 1 Gf
fEO2 O]
slsy c O/ 1 d&zsdzg Oy d (.

dMy sdd Afz)a3 €] @dz" detp g o |

[ dh j d& g d3r Mdztse OW dbdalsd dsr Mdztsa|t OL A3 te|t sl
f sz Hso O | sSdz] HisSO O | tesH 2 | °C
30 36 f. .
Fox P3 ts1 agagagcctgcctcagtaca | tgacgctgcettctgtgtagg 178 60
FoxP3FL ctagtcatggtggcaccctc gatgaagccttggtcagtgcc | 587 59
F o x P 3 &2 | cagctgcagctctcaacggtg | gatgaagccttggtcagtgcc | 506 61
F o x P 3 &7 | ctagtcatggtggcaccctc gtcggatgatgcctgctgctc | 546 60
F o x P 3 &2 { cagctgcagctctcaacggtg | gtcggatgatgcctgctgctc | 441 62
CTLA4 aggtgactgaagtctgtgcg | aagtcagaatctgggcacgg | 247 59
LGALS9 tccagctgtccccttttctg agcagaggtcaaagggcatc | 272 60
NRP1 ctccacgcgattcatcagga | ccacctgtgagctggaagtc | 198 60
18S ggatccattggagggcaagt | acgagctttttaactgcagcaa | 91 62
1 J 190 Is d dg cctgggcatggagtcctgt atctccttctgcatcctgtcg 153 60
GAPDH gaaggtgaaggtcggagtc | gaagatggtgatgggatttc 226 57
Ndzztstej yd deyds dy RS wlakdze @pdidizy 1 dzv tsyj deS d

ftocsHEZCIstse
3B5ects yd¢< dzo) .

dHddzd y.

I_ZfiSd315hJ B

@ | © Y dzd W.d Crodedadz” |

Ftotso dzv o3

phosphatelehydrogenaseGAPDH)  d -@$jldsf@iz0O ,
M femMistswdzde d3 kZtctso daj o3

{18

1At

0 dzO dzd L
] s@tlse sOMNUg S azOdzd 1§ tod
sjtedd tOL o jH,jdd?2
L CMY J tod d3d dzls Odz! dz" -
f 615 ¢ tc O dzd3dABT@riENGS t5 Big G uudli sz e @ dzdf
f sz yj dzdzse s Etctso dgw

SBtOL ytse

Ctedo 52

(1:40

H dzw

f zOo dzHatE W Htaftsts fitscla,
BOL tso 52

14 %6 )stEE®I 60n

f sfistets§ dad W

tsls dzts iy Is j

Bl s debte

t1sS 6 Fdzdaj tBBds Y JOdsdHH ¢ d HAOcEEEG]Y cz@ldehydes(

Clsster j
LEMmYfted Mind d.

dmMf sdzt L 59 O
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2.5. vteOdh¥jSydy SCdjlts §jtejSds yorh ddid My

1w COL B esds 24, 8y & dzj SAEeaIgz®) (, 4 2My J yd W
oLOd®sHj2Mbsoabkshdj M tjekddtkzs h did-BhY B2 fild 6t d
fMddas j L Jtetse Odzr 20 L OC OL ( fgtH Higlstsy dzd sfipdgidm by s h2g jz ¢
Oy ssCMmdt Isdaz (2" [ ) MChhldOxeds|ds gtk ey s df Q) Is1ds’ls o |
o dzzlsto € dzj Is sy o6 HS) tw del O cOMtafimpo ety ) &) tatishintef 1§ dzj d3. )
M sMsede 2 Mjdzj Clsdodes ddznkzydse Ols! o ¢ dzs yj dad §
JdzHzydtetso Ols! Hjdzjyds CLtd0 d@teOBd I&FdziRE ul def Y
M smMsedr 2 Mjdzj Slsdodes ddmlzydtese Ols! o ¢ dzé yj ded §
JdzHzydtetse Ols! Hjdzjyde { CL tsddd 6t O fpd Kge(dzidsty sBIART &
dzj o' woddz Htekzedrn M dzjaiBe Olsj dzo dzts flsizls2B] U Jj dztso §

vOB YO sMdzj HS9 Olsj dz! desisd 1 e[, dMitsd Lkzjd
# R dzfn 2
2 4 dzlz| aatgtccgtgaggaggacctgtcc

3 0 dzlz| gtgaatgtccgtgaggaggacctgtccggt

3 6 dzlz| ggggtgaatgtccgtgaggaggacctgtcecggtgta

4 2 dzlz| aacggggtgaatgtccgtgaggaggacctgtccggtgtaaag
#r J dz2
24 dzzlcttacccglsccclscctccctcgt (

3 0 dzlz| ccacttacccgtccectectecctegtecac

36 dzfctgccacttacccgtccctcct c(

42 dzkz|t acctgccacttacccgtccct c(
# R dzfn 7
2 4  dzlz| gaccacgaccitcttcctcttgcac

30 dzzfgtcgaccacgacctcttcctctt (

3 6 dzlz| agtgtcgaccacgacctcttcctcttgcactcacgg

4 2  dzlz| taaagtgtcgaccacgacctcttcctcttgcactcacggtac
#r J dz7
2 4  dzlz| cceeegtecctectccagacgtge

3 0 dzlz| gaccceecgtecctectccagacgtgecac

3 6 dalz| gacgaccccecgtecctectccagacgtgccacgte

4 2 dzlz| tctgacgaccceccgtecctectccagacgtgecacgteect
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vteOdzW § Cyd® tcOL d3detsy J dzdz = U toj ¢ Lippfecwmite2oDozd
(Invitrogen 42 6) o Ml jlsMmisadd M fslssSsdsdy f to
Ckdzr sdodtetseo Odzd 24 f toftsds s ttsfihiipQ dzdzts sz o7 0

[ dzw qdzHzSydd fMmj dzj Cilsdoe dzts? 1 G f-dc @ tir) i) G diadsBh dzr-

ftotso sHddzd 1 SHB St dy s §zQwd(d (3608 d&Zdy® 9) d I
Yilsrtejr LHBGGO' N Hedstss ddod §O0ydjdsss M 1 du

UOB&INYO ) joj Sd yoOs hdj M &z02 g dee dzd ¢ & dzlz €
fjdjSClsdodats? L CMitej Midd -afGzmd 6 @sBOdz dz' & M zO2 fi

lel |1 sfdzj HB9 Olsj B @smis: (506 J N SR
# s 5 d7 a*t*g*t*g*ccgtaggtgaggcctcacgttcgttara*a*c*g*g Cy5.5

# s 8 d7 g*t*g*a*g*gcctcacgticgttaaacggatgtgc*c*g*t*a*g Cy3

# R dzf a*t*g*t*g*gcctgtccaggaggagtgcctgtaag*t*g*g*g*g Cy5.5

# R dzf g*g*c*a*c*tcacgttctcctictccagcaccage*t*g*t*g*a Cy3

# 1 J 2 t*c*c*c*a*cctgctecctecteectgeccattca*c*c*grt*c Cy5.5

# 1 J 2 c*t*g*c*a*ccgtgcagacctcctccctgecccccc*a*grcrarg Cy3

*f Bdzsy § dad UBEHMWASy JeSo Odzdy’ ° Sz ¢ Sdzz S dzj s g H

vteOdzmW d yd toetseo Odzdz | CdzjsCd Ckdz sdodtetseo Odzd 9
Istc OdzmW CY3-YCyp.5f sL disdodzr | CdzjlsCd HtsHfmpyudls™ 8 Odzd o
CWWjClsdoe detsfyls Istc OdzmW j € yd d Cy3 tistelgtsty jddej ddadiniacys. 5 ts]
ftsdzsy dlsd dz dz@ = Cdzj sts§ .

stsdzd yj mMlsots HtoesdzdW jtedqtolzs hdr Cdzj ss¢, dma X
dL d&sjtewdzd SCOYHT J 3 Hdzw M dmMftd LtseaOddjdz € tcC
Yy dL dzj MY sMtse diMsCHLIXRYBEgkimamCoulter vz ¢) o Mstslse jlsMmisae
ftesdLotsHdjdv. yOmktilsk )¢ dytstsjydg &Y dqofNeabis Iz tebRHejdz
3 CsdzdyjMlsots € dzj IstsCt(dor ofsfistiodyjj Ay soNOFAITRIOH dzts ] € s ¢
¢ dzj E&A

ldLEzOddL Oyds CdzjlstsC fsosHddz M §odsh:s dd
(1 desjmwodf, (sMmdy) o ftHj Skd sdodtse Oded v .



56

2.5. [ftejHjdzjdd] Hdd]j ¢feds it de)dedddisde] |s ts te
Cdzj stsydets?2 edBJ dzd

r dzv tsyj dzSd Hidzd f tctisddiiznt dmdtwctsd O dadds jjc ¢ dzj Is ¢
CteOMdIlsj dzi 3 MESydddBddHddzser &3 + W d tc =agoxyludiesdanS i
succinimidylester- CFSE Life Technologies dz ¢) (5 flssStsdkzkz ftesdL o
s tsfdmOdedes?2 or " j dBBjbsHdSj. Rdzlsj dzifdo desfyls: ¢
CFSE[153], Stbtster 2 dLrdigjtewdzd SO3HT™j 24 yomoO fted

rdzv sfftejHjdzddy Cdjbydts? cdBjdzd COYHT |
W s Gisdis] o sd3 B kz WggHBQ - 1( Oh udHPOsT 1, 8 NECIS1 37 diCl-2,4
Bf) o HfwwdmizsMmMisodd WwHjtodse s ¢ poopidiumpogidzyPl, 2 tswjddades
t siimdw) o € tsdzyj dzls tc O WHYds dAsQ d 63§ dz¥ dgdds § kAsS ¢ s
ftoslssydets? {lHdbsEOgted P 1 S jtoddsj dels f tetso sHddzd o

2. 6. Ig dgtsly lscdizze

 JIsjsSggd dzC so " 1 W tsac@3c D kB2 MY tcsd By fdzH A3 - 9 |
Bdtslslsd dzc ©. s dzj Is¢ & zdzg tc icCudiifpxtiofateEDTA-T@BEHz 8 9 d3f U t
da3f B 5t dzOW Cdmdztsls O, 2 B[ L Isd dzj dzH d QptkdBdzI8]) Is tetD iz
Fdzt stcOL o kzStsotsegts twOLtekzh j ded W (50 lls, 2 Sahid dz)
Dismembratof(ThermoFisherScientificinc. , wz ¢) . sdzj stsydz" 2 dzdL Ols vy,
10 di3ddz f gufdz 220 Odxj dedw C dzj stsydeséets HjBtedMmMO. wuts
i3 sBH EZ 1 tRiercdBteahlogy w2z ¢) . 1T yd?2 MmMresttslstsyds 2
Hdzw fMjted2dzr » tOLo9 jAPddBoadzs ytlzesRlsCwgdztf?. ¢ CMls
tcOMmlso stew dzd o-HCh @H GR3[ 8 ,vtcl% HEBHJ yddazhizd ¥ OlsO -dzOLk
B COfIstst sOdesdzO d 7, 5% cdzdyjted dz@ d °€p dzbB s g fp detih
Bdds. 1 jdZz¢d tOLHjdvdd o § tsddOS tcd dNDBNGENaEs-1295 dzj
Bis-Tris Protein (Life Technologies 2z ¢ ) ftcd 100 o Isd uJddzd
dzd stotsyj dzdzt dzsL dz" j d3j d3B tc ONpvex(invitedelt | Bz ¢ dz¥f totffj 8 D dz
3 u. [ Jj 3B tc O dzPondte&BgSgmdAddaictizd vz ¢) . 1 sfpdzy L OdBOYd 9 (
tc O f) Is eBtwtng-Grade Blocker (Bio-Rad 42 0) d3d d3B tc O dz' dqdzC 2B  tots
OdzlsdlIlsj zOd3d . R M saat-mosséraldachanfEoeEB d b § dzB, &ioledeltd w z ¢ )
Colssigf g ydw d ydzz ¢ 4 ¢ LavthamalFoxP3d (CodsRjddiQlzde’d oz ¢)
Cslsster §j M j ydWw q ydz C 1 fdbsflz ftmdj {¢L cdO
o Otcd OGAPBH] MY Sdz! L so Odzd © COyjMmlse ] Codzlstetsdz dztsat
fsmMS s®dedtzr §j B dLA3j dzj dzedd Ektetso dzv fudHistg 8 8OF aH Oddz
fOydy dzlstse  fp 4 o] lasjisCimidsetn Iste figty s §f fy lf3¢s Gz GARDOI G218 qizt€8z 6
Abcam 4z ¢) . [ j &3B tc Odz i tc BE3M o O®dzd %20 frevitfolign tc | & Zud )
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ddz¢ zBdtetso Odzd Mts olststedydz d@3d Odzlsdlsy dzOd3d, Celisdz
Signaling #z¢) . [ J d&3B tc O dgr odLEZOdZzdL Jtetso Odz" h f6d
tc J OcG jSugersSignal(PierceBiotechnology &2z ¢ ) .

2. 7. ¢dOdzdL Mk tc] fipf tstzdias b =@l s s Mis d

[ dzv  dL kyj ded @9 EfipdlaBtOX sz te] MMstedzs?2 OCIsd o dzts
Moy " Odzdz" = dzf I3y Isls d gy " Odzdzs 2§ oz Bl tizts y ded @30 t dz@k
Ctolzc dzr dENestdetsgsz{ K ©2) o Ctdzj ydesdz tsBi j d@3d 2 0ABd hdzSodef
CD4'CD25 v5-C dzj sCd f sz yOdzd dL  dzj ¢ Ols o d2BLCDIHOER jy{ts/S
KB sddzd odlOd: dEFEE CCONHdbf dn@ds o " j. fdudde .
o lststcOs @ L3t S O dzk dz€ & fy 5B to O KyowabldklpKidyg o
citsdzdv) Odzdztse j deder 3 Bsdetsdzlz € dzj Oteder d3d S dzj sC O
COyjMmlseaj WdHjteder » CdzjlstsC BjL d o HtdmkzlMmlsadd
5R¢/ i3dz-COMesIls dIsj dz o Isj yj decffj 562 b dzpt Bstcdap) ¢ dafl § C dz
BAh jdzaj 2 dORHJdsM! o HJOY Codsjdaed Wis Ish) 21t eyt o] :
d34 uJ dzd2FSE OdzOdzd L d tets 9 Odzqd Zz0  fMACTH Wualks P . y d[istsc
ftoesdzdW jtedtozs hdrn Cdzj stsS tsfftcjHjdzvdd §t CRSHEHJYJ M

2.8 sH Q9 dzj dzd jmIs@Y lsafsaizgztc OL T

v smse dzs ffils H O @Y IS o Wzl firts 3 p tc @ WS Q Azv = 51y tF Tedzp
Mo B Msdese s Ckdz Isdodqtetseo OdedwY yYjtejL f sdzkzf tctsdzed
Ckzdz sdodtetso Odzd ACDATDAS swhfsdz jlusdgd(dfsff dzv I3 o ftstsls dat
mMdMmisy &34 G sted Mmisr 7  dillezal t€AltdzeinsBrts o iy lsf @al3g Wittipor8, dzdz ¢ )
o -dasydzr 7 f dzsMC tsH tNdpdz' = QfddfO'dEh jels OEBI(j &3y 10000
sjuydiddiy 9 Y. skdz skzter celktsoaddzd o yYjlsrtejn §tso
gL Bjtewdzd fm shish s (ol tsdzO ORY ddtélcheriegpedt Is
amplificationprotocol- TRAB [155]. s dzgz¢ '€ §f dzd dzd L d tc taotdHi@, ptd7 ,150, dif
MgCly, 1 B[ LIsddzj degc dzd S sdz! Isj Istc Oz € iz fydats 2
WJded dzdzj Isd dzmlz dz! W tsded dzWW Iststcdgpi 6§ O s B Is Odghs dzj , 2 0,
ndZOBdH s tetsf ddzH d B Isd ZO BB ded 2 f o5 Odzmkz dz¢ WSEHWMED Is
Aldrich, #z¢) d yjdstedWkzedtetseo @dzd ¢ &6 dzcigdfzzsls tif dedc s
iz B fiyls TSAl l4e@ 2 d3j BATCCGBCGAGCAGAGTT3 ' ) d §tfdzj HEze h Iz
ftesotsHddd o 30 &Cd tj OCydsdadsts 2-HCHEMd 8, S)sH j
(NH2)2SQs, 0, 0 1-240 s o HMgEl, Bf1 d3f © 4 SigmdQldrithy ®BE O ), G 15
COYHEBNRBCdassdz, t sfmdw) d 2 ®BSCdz Sdzjssydscts
Cdzsdze Oydr fotsotsHddzd fted 37Aw o Ijyjdedj 30 ozd
sj dzsdizi tOL " . 1 0Oljd ¢ Mdzji Md &Xdfvic Q AzKidpyERteNdefPrimes B O
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(5- CCCTTACCCTTACCCTTACCCTTACCCTAA -3 ) d fwIsTagt fezd dgg g OL
fsidzjHizs h jTol B yjagfdA 5 dBddz, LOIjdE 30 ydg¢ dztsoe :
30 M d 72Aw 9 Isjyjdedj 40 fm; O LOIjd 72Au o
foish 8 L Wdzj CtetWittej LO o 12% ff sdzd OC tod dzOd3d H dzt
HtsB Qo dgvirrds ' H B S esdzd stes o 5B ESYBRY@een| (Invitogen ts €dezOd )d
WislsseteOW dtetso Odad dzlz fytp \lzd juda o fmd mis ChigmiDocd M XRSO dzd L
O dzO dzd L dfre tstfo to0gsS(EIANElyzer2010a

2. 9. [ftoijHjdijdd] SCtdyj dsttOydd ydlstsS d dztse

{ftjHjdgdedj €t ds@EOYdREFD) -1 R[-20) -2R[, - R
26, 2R [p28) ,-28H RA-32, -RY/ rRaly d -3[ Cozdz’ IsktcOdzt dzts 2
ftosotsHddzd hizdzr Isdf dzi Sder i3 B ssH 3 ) -HeyBiskEEeEXL
ProE HumanTreg Cytokine Panel(Bio-Rad 4z ¢) dz0 d d3d3zBipeP@xi20003gsted Is ts
(Bio-Rad wz¢) d ftsmdzjHlkzeh j2 BttOBGIS 2 { tsdziz yJ dzd
Bio-PlexManager6.0 PropertiegBio-Rad Hercules &z ¢ ) .

2. 10. wuls0Olsdmisdytg meOdz! @ OB SIs & O

s Olsdfmlsdwylsh ¢ dfitc t@asimyl dzd 4§ ted { tsd3tsh BS OffidejEncel® "
2016 software(Microsoft Inc. # BHSH25 (BM SPSSStatistics ¢ z ¢ ) Pristhézspftware
(GraphPad vz ¢ ) . dlsOIsdmMisdyd MSdy tOL dzduisdw d IsQ de@fdzd L fc
Vdlisdzd ddzd € tedde jstzdre MO OMLEzA] 5B n s HCAtafdmistald 2 fpflas
d JeB BsHdWdSOyYyds 1 tsdeW Jtetetsdzed. (4L Edz IsOIsr Wjed
s C dzts dfPEfed J dzH d o JHEZ Odz! dzr 7 BSftejHjdzjdzd?2 5 d3 dg' N,
Colstste’ j fydls Odic<0,eBO ¢ «0,a5¢* i p< 0,001.
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17 d §0Oydd dzsts

(0 1O)tc HuDXflal@Ndhls a2 -0 O(tcld)O dabst de
1 sC0OL OdzO

Hsdztster .t
Yy j tedz" |

L 2Oy dzd § 4

lrwodzj dzts, ylsts
M zODipd Odzs© Fox P3FL
FoxP3m2 (Mmtej Hdzj J
(Mtej Hdzd § L dzOyj dedj 5,

N 4, 6 %;

H s da Ot hO dYstOs Y lstzls ©F
O wdedzr 2 ¢ d
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2,2%) ®Bideid of 6Oy j dzO. U-ste@ste £ BasR® M tc | R fisdeds o M
ftcdo jHjdzr o IsOBdzdyd 1 o 1 toddztsy j dad .

l vtje fjtedWjtedyjméits?2 Cttsed §f0Oydjdadstse M -
30,7 N 12,1%, &BjHdOdzO 27, 9% dd FoxP3m7 (Mt
CCMmyftej Mmdw FoxP3FL fMmdedyjd® (25,8 N 9, 3%, .
FoxP3@2m7 fweorhjdz (MisjHdzajj LdzOyjdedj 10,1 N ¢
(sOBddYy0d 2 9o VYtddsyjddd) .

Il cwkzffj fOydjddstse M 1o o vijcE fio]jsBdzOH O
N 12,5%; ®HBjHdOdO 33,6%) d FoxP3m2 (MtejHdzj
tetso jdz@ dnm L EMytemMimdd MmMdedyJ dz §5 MeOo dzj dzdef
LEMmY o MndodO teifodiABIsfy Fox P37 (Mtej Hdzj § L dzOyJ dad .
FoxP3@2@7 (MtejHHdzjj LdOyjdedy 16,0 N 13, 0%; d3j

Il uvtje fOoydjdstse M 1z {tcjos@ezPAdRgd R & XA dsc
LdzOyjddy 42,8 N 13,0%;, &BiHJOLZO 38, 5% . 1t MM
L e 6] MepP eiftodB®N Fox P3FL (24,5 N 11, 5%; d3jH
BIHJORZO 16, 1%) , fsorh jdz0 1 CMmMftcj Mmdw FoxP3p2
lteddztsy j dzd d) .

1 Oydjdelsr Br dzd S dzddedud MSd cjlsjtetsej deds’ , ff tst
M ZODipd Odzs Osd FoxP3 d Cdddduyj mMSddd otswe dzj
M zODipd OB 9 8 vijc §jdWjtedujmMSs?2 SCtsead o 6
sBh dds § sdedy j ded j BoxRBteBo dgOdzedt s Cdzj SCOR 5 MEHOo c
¢, bOBAEZJYO 5 9o ltddsyjddd), O OS] M § sded J
(tcdlfp, @ Is @COBJjdzd yO© 6 o 1 toddztsy jdaedd) .

Il ctekzftdfj 11 MmMtejHdsj § L dzOyy dzd jFoxBBtc thptdizils @ oSdffrpiftste
(BjHJOdRZO 0,5). |1 cwkzffj H0O0ydjddsses f 1 &FoxMBtc]
MsmMls@adds 0,3 N 0,1 (BjHdOd 0, 3). | ctkzffj
i3t | FoxB MtsMlsOGeaddkzs 0,3 N 0,1 (&BiuHdoOodzdO 0, 3).
LeMftej Mipdd BoeMBj MissPeddzs 0, 4 N 0,1 (d&3jHdOdO

dtojHdzj J Ld2Oyjdedjy MmMtsHjtey Odedw wvtejc o jiwgdWj
zd W sydlstse, k& 11 MtshisOs d detde 28, 45] N QY d6j%izls tipj Hiy Q
MtsMlisOaddzs 4,8 N 1, 7%, &iHJOdZO 4, 9%; o cwhkzf ]
fOydjdzsses f 1z 4,4 N 1%, &iHJOdZO 4, 6 %.
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t dimizdis@tetjodzt S MY tej Midd " j2  dstd) stskg ek D dzg J
fdtedijtedud Mt bPddeisdrdpea j 2 BBKBe vijc §Oydj dist
} sdzd ¥ jufjjtef@ugfc o fjtedW jtedui MEBs2 € totwedd, 3ty yelGs
z fOoydj dzlsse 1), drRHBSESO " | Hisdziste " . o, tc OMmm
ORBdtslstes¥Wduyuj MS¢d?2 mMCdzj tetsL . 1z, Btsdzj L dz Z J Gt da
Bd HOAEZ. O ©®5Isdetsh j dedf sSCCwebls & tog f Is flz dzdzO

3. 2. | tditdhf ddafigisddd ftoy dgdss y gxdbdetc] ¢ 2 dzv Is s tc dz
Cdzj sts¢€

stsdzdyj Msets vteje, orHjdzjdedzr = dL JjtedW i ted .
HOdz! dzgj 2h dr Sy jteddgd delstse. [ dzw § sdzkyd dzdv B sdz
Sls wdb"tin 11 d Udb’ t6jn efvbopd jlglsusiodzdin {165 teiCzjd3c
Mstslse jIsMisedy o' H ydindzdzls® CdzjlsG Odp " HJ dzj dzdz" =
Mtsmls O di @X6%8 9, 1

it OL dgdzts ) gxdedwCjdzj sC d B dZOHOdZd d BRkzdis¥J ,dds¥% d § tz
d &3 dzd d sz dats W j Uzt a6 ¢ CD 142)7, TP 798 %6 dL dzd - B
fsdzsy dlsj dz2. @Bl 5 (e kPSS o ctekzff OF §Oyd,j desstsa, IsC

[ Odgdz" | toJLEzdz IsOIsT HJj Bsdhistcdtelzt Is ¢ & d3eR\dvdzdzts
SO)YHT j Isted Hdav |\Mstc steEsHjdalts] Yusdadywj Mlso © Ckdz Isd-
9" WwWodzj 20 tOLddyO o MitstsMmisd §tetsdzdW j tcOy.dlf )u.ts,
dtojHdzj J LdOyjdedj SdzdyjmseO vije dO Istejlsd?2 H
1, k §Oydjdesse ME t ¢ O( G WsHZONY®ISI R HjOO S kzd Isc
CsdkzdyuiMmlseo O vtejc k 1 O islsiPo dzisdzls &8 5.6 oyl 85, Bt
fsded q 4 dzdzOv ftesdzdW j tOydwy vt G, At Ofis g tc @y dzC
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©OL dBdzsy j dzdzr © Sz s, ylst ECOf6 o OyjdsdzdzaB  d R
Mo jdor HJjdzj dadze" 3.
A PC B an B PC r 3n

90,70% 89,03% T 126% | 96,96%

1,01% 97,76%

i
A
3

0,09% 1,69%

FoxP3-PE L»
30

—e-PC ]

100

Lb CD127-PE T—» CD127-PE

n

C[;25-A§C
CD25-P§F’C
CD25-APC
CD25-APC

Yucno knetok x 108

0 3 6 9 12 15
Bpewms, axHun

it dikzdss 16. [JOCLOBRE fsksydks?2 ydktdjlsts
tcOL d3detsy gxlAdpsAc j 6, Y tsdzzyj dzdz" = s § Oyd J dzlistEsds 6 i) dgoz
St Hjd O {§ D@ § SoxM iy s@sy dls CRAS'®RdE ssC. (1)
Csdzdyj Mot vijc o Isj yj deekiivoN5 4.fidpj 2° SOz dp 5s dtfots] et
Cdzj sCOB 11 5 GEEzfteds [ OdzdzO

skdr lsdo dextsivo®ded p sdzqd dzts ko j dzd ydls' iS6s3dzd2y j Lo @
fjto sdzOyYOd dgscts ydmz03 0 k9 COLEPTHEY[ cELFY8 1Y D

3.3. [bkfmkMmsodj dL dj dzj dzed?2 IotOcedddjdds sa € fifto
0L ddzts y PEEe] ¢ k2 dzv |s sledlg 5 @F

[ dzv HisC OL Olsj dz' Mfste ©OW df dzjj HzlsHfiffiZBitifdchO L d3dzts  j dzdz'
MR sHdr &5 YCtalsiolsiCeCiviptz H 5o O dzdRd3tintess.o daj RBtso dzd 1+ Sy t
o Otcd OlfiplsPB 0 & tcOL dsdasvivy dadz] & dzj dL d&3j ded dzd iy? 5 Mt
Cdzj SCORY. { B g HOdd ftoj 5B ZOH O] § cddsttoL &j &
tcOL di3datsy j dzdz' R UtejG LHBWsSe' 7 HBdstetses d f toj tsB dzO
fOydjddsse, vyt ftscdkOmkzjlsmw ) §sdkzy]j dd & tod
Bt1s FOXP3] IBrdz orhj MmMejHd tcOL didetsy j deder = vt
fstslse § Isfls o k& gxsivois Odzdgdztgy § szd v  (ted fy. 15) .
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{ OL dsdztsy j dzde' | CdzjlsCd BT ded dMitsd LseOdr o HOd

3.4. uwbkfte]MMstdOw OFIsH ) das ks B 1BHsils ) | dedzr o

RLO jMsdes, ulsts Myt MMsecdor OCIlkdo dsfls! uvis
Mftj Mfctedzts? OCIsdo dasMisd tOL dsdzsy j dede & vtej & §ts
11 (sHOo dv dzd § totsdzd W j tc CCRRET-C @tz Mgl s caj Rz’ o feDtls dz
(a8 &,
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et 162 | o

CFSE

fOydj dzlstsol sif Ot @ dz' (o, 1) ftosdzd W j cOIlsd o dzr j H
ftosdzdW j tOIsdo dzts?2 OCIsd o detsfls d d ldsGited| jylOds'j iz Halzj?Is € s.c
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vtej e fOydjdessea i tu ff sHOGDES &=§ dzjfseehdzid dzjj e ¢
Meslsdesh jdedd 1:16 (tedfm. 18 1, 1) d, Mmtstslse jlisf
sBtcOL 53, tcOL d3detf Pydpdedzls s tofne B R OO IsjtodL 28 Ish
OCIsdo dztsfyls ( .

3.5. 1 sHBBWK ttOL®BjtcO® fjtoj Cdzs yos hdr Mmf &z02 g

[ Odzdztsy dMMmdzj Hse Odedy dzOf O dzj dzgts dzO BY 6 H J
@ZOdetdjj +1WWjCldo dts -didar EoyR to Wotel@ls ' dzCpdu ifizts § j 2
steOdzmW j Cydd Cdzj sts¢C . steOdzemW j S yds tcOL d3dzts Y J§ dzdz
sfikzh jmMsodvdd 18 HEJds2 24, 3.019 , 3 & sd3tlzdzd dB2dk
toj czdzv ststedz 3 f sfdzj H-Bp O FadB dets MIs@ o3 Is A Sy j ¢ s
(de MY JudWdud MEdB3d) tddetsdiztdisisdrOodd.

A #WNHC2 b #[1en2
24 Hyk. AATGTCCGTGAGGAGGACCTGTCC 24 HyK. CTTACCCGTCCCTCCTCCCTCGTC
30 HyK. GTGAATGTCCGTGAGGAGGACCTGTCCGGT 30 Hyk. CCACTTACCCGTCCCTCCTCCCTCGTCCAC
36 HyK. GGGGTGAATGTCCGTGAGGAGGACCTGTCCGGTGTA 36 Hyk. CTGCCACTTACCCETCCCTCCTCCCTCGTCCACCCT
42 Hyk. AACGGGGTGAATGTCCGTGAGGAGGACCTGTCCGGTGTAAAG 42 HyK. TACCTGCCACTTACCCGTCCCTCCTCCCTCGTCCACCCTCTT
(AR AR RN RN RRRRRRRNRRRRRRE RN RN RN RN RN AR RN RARE
IJK30H 2 GeeCCUUGCCCCACUUACAGGCACUCCUCCAGGACAGGCCACAUUUCAUGCA WHTPOH 2 GUAUGGACGGUGRAUGGEGCAGGGAGGAGGGAGCAGGUGGGAGRACU
B HAHCT r #0en7
24 HyK. GACCACGACCTCTTCCTCTTGCAC 24 HyK. CCCCCGTCCCTCCTCCAGACGTGC
30 Hyk. GTCGACCACGACCTCTTCCTCTTGCACTCA 30 Hyk. GACCCCCCGTCCCTCCTCCAGACGTGCCAC
36 HyK. AGTGTCGACCACGACCTCTTCCTCTTGCACTCACGG 36 Hyk. GACGACCCCCCGTCCCTCCTCCAGACGTGCCACGTC
42 HYK. TAAAGTGTCGACCACGACCTCTTCCTCTTGCACTCACGGTAC 42 HYK. TCTGACGACCCCCCGTCCCTCCTCCAGACGTGCCACGTCCCT
FErrrrrrrrrrr e e e e el Frrrrrrrrrrrrrrrrerrrrerrrrrr et
WMHTPOH 6  UGUGCCAUUUCACAGCUGGUGCUGGAGAAGGAGRAGCUGAGUGCCAUGCAGS WHTPOH 7  AGACUCAGACUGCUGGGGGGCAGGGAGGAGGUCUGCACGGUGCAGGGAACCU

t d fi)lz dzkog 1 S dzj sIsdHdzr § f sfdzj Hise Ols j dz' desfls d
stcOdzmW j € ydidicj witls®o dzj dz fsmdzj Hs9 Ols j dz desfisd dL
Cod3tf dzj d3j dzls Otetig] ¢ &z dAftfcdz® P i diz EZyomlsC Oz (f sC OL Odgr
l sfdzj Hise Ols j dz' detsfyls d # R dzfn 2 , M smtse dzts G s d dzH [
l sfpdzj Hise Ols j dz' detsfyls d #r1 4 lHz9 | tots en@las'f ts B Wlzfsdzjsy d ¥d dz 4
]l sfdzj HB9 Olsj dz' desfisd # R dzM 7, Y ts fif <(edaEy s fdiqzz@® yq
] sfydzj Hise Ols j dz' detsfyisd #r1 j dz7, ¥ S fifts BodEGedisZ CoddgHiEAS fdHe

10OBd&ZzZE HOdzd Ed3jde N jdedy +WWJiCldoe desfnlsd Iste O dzf
HRAZM2.20B M CWW jSIsdo detsfls! teOdMW jSydd k§f OkzO HE
lu[] HBEEA@&jslsdHBe. ltd {ktd ktess jd' d&i1s EkyoOf
1 CLisdz 2 20dpQ tzepfij.dzd ydoe Odzmw M ko jdzdyj dedj d3 tOL d3.
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—a&—  OdheKTUBHOCTb —@— YposeHb MPHK

TpaHcdeKkuun

t dhzdads | BtedBOdzdL tso Odzdz" J Ztetso dzd a3t 1 s oz
L WWJClsdoe dzsmls! Is tc © dzfipitgioypgdd dgtdedslsts Y. + W W j Cilsdoe o
sfteJHjdzjd yYyJtjL 24 yYyomo mdzy IsteOdmW j Sydd ¢
luw[ #RdAM7, (1) Yul #rddz2 d (1) Ywul #7y1 Jdz7.

b dzOdztse dydes ) IsteOdemW j Sydj2 #rRdzM2  dzOB dzs H
Istc Odzm W j ¢ \RHH563%4Y t63(6 o M tsde'uL[ts o#CRAEfY7 tcOL d3j toc =afZipd 2
1) . ictse jdz22 dBt1s Eyomlse O Mt oMisOe € 52 201i5) L tEdZG
BOC M dBBOdz! dz" 2 k2 wviwje, buOdhidydtess Oddz 7 1 4
LWWjClsdedetsmils: IstcOdzm¥% j Sydd (67,18 N 6, 32%) B
tcOL d3j tetsds 4 2 tafdsR®l dzj SlodfeHs® j(dz' Bt 1 s EZyomlsS O M HJ
it CLisde 220820 BYlly. 3OS MddB3Odz! def 2 bk vtjce, IsttOdzmi d
dzkz € dzj tslsd H O, 1 0dd3j dz' h Ow 1+ W% PBIsdN dztedf)l6:8 %)is tc @ dafigh
StcOdzm% Jydtetse Odzdz" 7 1w # j deff iPBP)L &3 s tosH @2 ydaAiKlsc
Hidzjydj?2 1CLBd0 171 S(Lgsds L BTzQRADY LBz BSOS id d&30 dz
StcOdzm% dydtetseo Odadz” 7 #1 j dz7 tOL Bjtesds 36 d 42
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Sflsd 3Odz dg" d&3d 1 e[ Hd¥ BSHEZEYYdd ¢ o-ddaOBoesn] & " dic
sOCtsor j tOLBjtesdy 36 dezC dzj slsdHtso .
3. 6. Il sHeBtc § B ddzOydgh dn MYy dzO2 Md dzc H das dz
fMd dzj SIsdodes? 1+ CMyted MMdd -af@AedO@HERRDO dz' dz" = MY &zO2 f
3.6.1. vtk g9y gidsy &S dzs Wdg tad ¢ dzr yosr h d 3 !
s dzd ¢ s dzlz € dzj tlsHHATHY © Hzt B §f @3dzOIs d o dz" 2 ¢ MR de@ 249 d d&c
stej e yYdbsrtjn 7o stcOdzmMW d ydtetso Odzd tsHJ datsydz
dimdzj Hise Odzd { C-HPEIRMEESoe MFEROPH yYjtejL ydlb" ey H
10 tedfMedz¢ ©Or 21 d 22 fHtedejHjdzr MmMRjdr dBsHE
tOL Bj tesdB 36 dgzC dzj slsdH SO .

SRp40 SRp40
OK30H 2 WNnTpoH 2
GGCCCCUUGCCCCACUU CACUCCUCCAGG CCACAUUUCAUGC GUAUGGACGGUGAAUGGGCAGGGAGGAGGGAGCAGGUGGGAGAACU

SRp40 SRp40
MCO 36 Hyk. #HC2 MCO 36 Hyk. #0en2

TGTCCGTGAGGAGGACCTGTCCGGTGTA-Cy5.5 CTGCCACTTACCCGTCCCTCCTCCCTCGTCCACCCT-Cy5.5

BKsOH2 [T T Murpon2  LTTTEETEEEEREEEETEEEEEEEEE T b rrrr
GGCCCCUUGCCCCACUU CACUCCUCCAGG CCACAUUUCAUGC GUAUGGACGGUGAAUGGGCAGGGAGGAGGGAGCAGGUGGGAGAACU

t dmEzdesS 21. [ SHEdYyddl | gFexP3t Sliu§ded 2g jtetizfdzw Is t
M ZO2Mddze ®© SRp40 (fCOL Ode L jdzj dz" o5 1 dzdzd f I ©
(fsCOL Odz Ljdzjdzgr d@3 htedWistsds) o LkyOMmlse,j 1 €L tsdzC
(ddzhmj eydd) 1 S L-iesjdedz d@v. s S(tar)  fiyfjddet2ding Gl SStEQ i) da' S
oLOdBsHj2Msakesls M MO2Ld MewL' 9 Odedw (ftsCOLO
slso j yoels L O ddzcededtetse Odzedj HJ dzj yd-dzkz § dzj tslsEP d2r. «
#RAdM2 (fCOLOd Ljdjdr &8 SCkZteMmdo tsdilk o st sf jtedzsj dz"
1 dzj di3f dzls Odlsfist 1 d&©0 e dznzydtelzjils ddzind teyd® 1 CL s5dz0
dzz C dzj sl iz &1 j 22 (§sSCOLOd BSEHESO' B8 Sktehdo tsd
Ylzo Mmise dlsj dzdzgeizdz dais ¢l 1Wdad  tegr L " 9 OjIs HJdzj yde ¢
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WuTpoH 6 3K30H 7
UUGUGCCAUUUCACAGCUGGUGC GAAGCUGAGUGCCAUGCAGG
[1CO 36 HyK. #1HCT
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