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The background of the image represents a mouse neuroblastoma cell (Neuro2a) [Source: Laboratory of Computational & Functional
Genomics).
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The otherimages comprise the followings:

1. Subcutaneous injection of oncogenic cells into FoxN1™ mice. [Source: Laboratory of Animal Facility]
2. AxssAmutantare deficientin virulence and growth inside cabbage. [Source: Laboratory of Plant-Microbe Interaction, CDFD]

3. Alarge prion like annular oligomer of HYPK sequestering Huntingtin aggregates at its periphery. [Laboratory of Computational &
Functional Genomics, CDFD]

4. WDRS5 associates with the spindle apparatus during mitosis. Anaphase stage is shown here. [Source: Laboratory of Cell Cycle
Regulation, CDFD]

5. Cartoon showing the closed complex (CC) of the Rho hexamer (PDB code: 1PVO). [Source: Laboratory of Transcription, CDFD]

6. Ahuman IMR32 cell line showing perinuclear Huntingtin aggregate and ectopically expressed HYPK. [Source: Laboratory of
Computational & Functional Genomics]

7. Rrepresentation of the grown colonies in genetic screen to isolate the clones that inhibit growth of M. smegmatis
uponinduction by ATC. [Source: Laboratory of Transcription, CDFD]
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(The main cover page above has been designed by Senior Research Fellow Mr. Debasish K Ghosh of the
Laboratory of Computational & Functional Genomics.)
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TR GRT T91 A1 TR GRT TASTEUEA41 R Feltfarferem qufan o €, 5 Scaftad™ & e ard wrsfi 3w &t 95a

HehdT ®
24



607539) b1 3TfH=T Teram ST ST=Teru=mg e &
T[T UeT AT § AT Ueh 3 URAR & Fgq] |
g1l STA 9T T A AT, #HeR
g, fom ogm @R BIE F18t At o)
FfagATe a9 & SR eA e Jeied (41 T8
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T STANT SR T TG SR fohat T | 1
TEUAYT &1 ST & 100051 wfkafdai

T UfaR 5) 8| TIHRTHEAT9 3R UHIATEUTAL
& |1 iR & AR W Sgd & IHERI g,
foe® war erar @ & g gehfefersm ant @
fewmn €1 wehar | uRadt & R sgwA 3R
AT | TATq Afehal 3R Arar fuar &
fopu o, e gutan stran © o sticmwe Wifte

(TATU®E70.01), IUHHATH! URATdAT  fyepm e gran 21 Seafada o Wem & W
(TATTFE"0.01) 3R AR ST ST TRATTAT  Zeh TWTT T AL A o ToT0 FHTATH®
H FEIG & o9 6 AT SHISTETE IRAfTal 6 arerofieor 6y Fis1 5918 o1 <@ )
EIEGIGIGT KPR IR ECaT Eip| Aft f get
faafeeifaa LGEDEE 5

r-hrfirent A SHOAYEE / SuAdTersit 23

89 foew THTATEI1 28
FEIA R ISEE TR VI THRTAT 8

LS 64

AT 2. THAUh-Ueauee! gidrsn 3 fafire Afimi & sa ferw o asfi Scafkeda sanf el 2o sfie

25



IRASHT 2 : W AEaEH guad fawR
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forarm B\ zaek srfafcs, o1 wredioRe 3p7 TR
THShTH G4 o ATEAH | BIE ARTAY, T[T hl
I SFH | TET AT AT 3R e @ T foh uRetie
T FHfIeRet TRUAT YT (SI3TRUES, TTTRUH3
IR AARTE 1) 6 Iufedtq & srfafn, 1.
HIeH A | IARTAT Gl 6l @1 319 USTIiaat
1 gufeafa o Feflas & ©Ia & YR R, &0
Te CIARUE4 W T, S <t 9 & oo gar
3R UETehTed o7 qoT ISRUE2 deh Ttz et
2, Tored udiered qu & & a9 & S swHegar
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TI% SATfTeh

TRES ATHGT FTEIAT
gRES AT TEIAT
qRES ATHET LA
Ifcss SFTaL™ STEAAT (SRR 2015 )
IisS SFTHET FEIAT
Tiss ST FEIAT
RS FTELT STEIT
HTSS ST AT
HfTSS FTEYT ST (FRAT 2016 ¥ )

Teere favafammeam, geteme, WRd

Bl 81 9. wred1iRe 21 URGETEfed &R § Bie
FRTAT Y AfTMerar § RIFRT 35 AR THR &

R SARTAT, J=R /A1 | I B 2

FaaE wftagaredia o § fY 7§ wfa @
foaor (st 1, 2015 - W 31, 2016)

q. FHNA B¢ JRTEAT aEad & JWa
THATEARTAY Sgam@d & ANE eid @

Tg HHEAT = & foau for A a & a9
ARTAY, Y1, HTeGIUIH & Siad =% @l
ZaTuRYETE ek T | ST Bie ARTAT ST
H HI9G €, Bl ARTAY ATZRI hl A S
T Bt &1 72| Awe sadsEw o ok g S
¥ B FARTAT A2 it AT & qaqr Far 6
zaH rfereRterd: BT JARUAT A € ST Te o
ITH U SR Ik A6 TAATEARUAY & I
g1 € (F 1q 8k 16ft) | we waeEsRAT
TAGEAT § USTaT § TH3TERA86 3T TH3EAR -
4517 sgaEd # g o (R 1 & ek 1 )
e ShHHEE 3R (ATESiEl) 1 W
THIATEIRUAU, THIATSIHR-486 & A S &
T W@ &l g@d eq T @ (R 2w))
=€ TER ¥ 3 G HAE THATEARTAT &
@ it Afwr f e Sw R fader w



FHATAATAT T IaT oFIET ST | | sifermt
FRTACTELE S AT THIATENRUAY, THIATESTR -
486 3R THITEAR-451T &1 T A, & A1Y Aled
sdre fasdwor | uar s {6 91, wredio’y 3217
F ZeURYTETEcE TS & STEHHiTS gade
JIe ARTAY TAGEAT H § THATEARTAY fER &9
¥ HISE B ¥ THSESR IRUAT GATfIT dgueh
el ®, RSl 1 FReET & JUife Arzfa &
YA ARAGC | SUER foRar @ @ R A
SATC T ST TAT| YT, HIoHTiRT Bid TRTAT
TSATIT o scite | SIFT e THIATEARUAT & 691
TR 21-<dt Seq fowt @ @ o (R 2s))
gfeET 2 ;. dunifie wRfiEn S #§
HosA, a MarR & &HT Hﬂﬁ'@ﬂﬁﬁm’ﬂﬂ?%
wurfaa wgiie &1 wTEviieRr

g witaemdie af & wew 9% feg wg
s &1 g)iw (A 31, 2015 )

94 H g HosA S for desifee S-aprett &
THURAR T Teh Cra(sheruA foosres €, &
qi9 stadis fea grsgiadigikias ufas

fearaiaives NRAs fome & &9 | e
FATCHE IS & TR § oqT €| 360 Jeqa
# eav Afergifiren grafshem WA @2 (PecdB
H) &1 9ar A ¢ e sEed =iy
GRI FEv d15e & faeqa T & a1y foan
ST 8| AT - ed TAuel SR & e
HosA gRT Hifsue fwar witar 2 s I
TrEgEEuRicies ufte it & ufshan &g SRerl
St & e | srcafies Hecaqul oRTaT |

Taa™ wiaemda af & fY 1€ wfy &
foawor (s« 1, 2015 - @ 31, 2016)

HosA & BYe Aiciage fafame & &1 & 4
Y F T

T HosA & o 3] oTah & &9 | 4-gregrad!
=iz Ufe (4-TFeT) 1 qes H R 4-
TS, HosA Hifeuga e & =i fore grr
PecdB HTIHATT & TR ! HIfUC HaT & | 4-
TFST Higal # g i R-SIhE serd
HosA GRT Scdd ¥RIe o1 3icheid oeal ©| &1
&, A -siasied TaUdl SR & i

PELYL IALES &
F AP 3
B

l?- iE

if

=)

i 1. wFeE SAW W B ARTY g i A (W) o wredid B ARTAY WSk 6 s
HRUAY & FTIG S AW Sam & fafse 9o & o= gom 21 () #a sam & S iR o
BIGATIRA T BIE TRUAT ATZeKl § HIS[G Bl ARTAY 61 gd T GET hl ATfelehtelg, o1| F1-Free e
BT FRCAY AT | A THIATEARCAT sga o< dean § Ao eid 21 (W) . wredioen amzsk) §
Tatfas e # uru U gq Y AME THAEARTEAT & ufaed &1 u-=l () 9 wrediiE @
Zerufyansfes T A Haffysd 910 S ATl GF WG THATEARUAT, hl Tgh hl HEAT T ATferehTsig, HRIST|

Region Reads Proportion (%)
Exonic 283387 6.04
Intronic 2166642 4817
tRNA 15022 0.34
scRNA 3025 0.06
snoRNA 6996 015
miRNA 603824 128
tRNA pseudogeno 2007 0.06
Others 1607894 34.26
D
Gene Type Reads mIRNA
hsa-mir-486 164442 miRNA
hsa-mir-451a 42203 miRNA
hsa-mir-181a-2 27780 miRNA
hsa-mir-181a-1 27465 miRNA
hsa-mir-16-2 24098 miRNA
hsa-mir-16-1 23666 miRNA
hsa-mir-126 22031 miRNA
hsa-mir-144 20387 miRNA
hsa-mir-92a-1 16908 miRNA
hesa-rmar-92a-2 15851 miRNA
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75 bp
50 bp
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~

Marker

- miRNA

21bp

miRNA-451a miRNA-486

o 2. ot wredliw & WG TISTEARTEAY, (T) STESTel Sg3R o Tuslic| Sméstial I3k & YA Rl #Fa
ST TR A THATEAR-451T, & BT &1 AT TEIARIT| T R TN Fed IR A T1 Toshd H§ aqae 4
# FfFerierss @ Ui § (T-g, A-aa, S-9) 3R H-rer) | weet afasta ar S e e % ol w E e
& HeW A o Ufq GR@ur ol Uil € R asieE StiHe gay § gev w6t feufa @ quidr @ e wikes
TREY TR@ o oY ¥ HI GUTAT & | Folel T FATH GGl ol Ucieh & STalfch T & W1 7l 67 & e
Tufd € S & smmm fFedierss & de=am @ Fard 21 () "Ma THATESRUAT & A sdte faverson|
wﬁamﬁm%wa@mmﬁ%ﬁm%mmﬁ HICHTIRA i B¢ TRTAT
STHEAT o AlGd slc H THSEAR-451T 3R THIENR-486 % T RTHIT 21T SIS o1 Iar oRTaT 77| o : 1-
AR ; 2 3R 3 -TASTEARUAY, TAATEARA51T 3R THATEANR-486 GRI ST+ 1T =1

AqA | 4-THET H I R SN Z-hleirs
T THET4100 | 4-TFEU § IGEF R TIASTHT
Hifeufes foe & fefolym & sl & siER
TG @ TE|

it 3 : TH. cgsRgdifad & WK
fea fmm § Rv2osy (IEdiamdam St
M) i qgfirer | dsEa)

30 WiddemdA af & wiew 9% feu g
s &1 g)iy (A 31, 2015 %)

AU I FAEIFAT H THA UASTHIET - Rv2989
32 AfTeh &1 H Rv2989 (STTEHINTERNR SEl WId )
& gde IR Ul e i fadwar aqrg o)
Rv2989 & YTRIfkeh il ol G9A4 & foq ga=
Rv2989 &l THIfUer &9 & 3tfsreach foram 3 2@
&6 hsp60p WTex &1 ITAN &R TU T=ATCHS
Ffvealth Bt @ R zae fawrdar gt 81 9

wH. aEAfed | Rv2989 @ frrafa sifseafs ﬁ7o

acep & STAN Fd g UH THICHIEE Igada
AT IR | 9fg # HeA grtar A 2

Faam wfaemdia af & &t € wifq &
foaor (sfter 1, 2015 - W 31, 2016)

Rv2989 1{¥TeAfth S |12 B dTell hfSTeha sresii
F qHA & U g\EA 0.2 Wi THieHTEE &
TN GRT Rv2989 hl 3TI$Teafth 3TRW hl 3TR T9TcHeh
Tirreamstt & foq AT Zoide ATEshIERR
(TaguH) 3R rEfYE Iddea HIZhIEhT
(3uw) & vaa R veT UH. TH{EE acep-
Rv2989 SITATERTSTT ol <@T| THETH J&I0T & O
a1 fof w9 Hadal § sSTgH i qwsi
Tl § S UH. SEH{CE acep-Rv2989 hiTSTERTST
(Fr qu) =t =R ot €| 7 Jea IR ufaaemeRt
W AERSFIRAT & FFEET & a9H gl
IEum IR & deg udd JHRET & Ve
T UqT =T o w9 dagq # forfug giucie smr €
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HosA & WTEE &l 989 AT : THTEl AU & Affeafth &R AR HosAa - SITEY
fiF R 4-Tmelig &1 e (Q) ser-ieeaEea s fad fafim wifes sk 9 wafes et
i T & Hosa Wifeufes foivm (fare) &1 fefdiem o &t emran quriE € 21 (&) &fer -
ForFeETzg S fSTaH PecdB & fohma weiel ST W 4-T=EIT & WAG w1 gartan @ 2| (4) sfer -
FoFeraTses 4 fSaH pecdB & HosA Hifsufes folvm & fsfom w 4-w=siiw (50 im-10 mm) &1 forr-firm
Higal & yod 1 guiar w1 gl () e 4-u=ein wmardik =9« 3mse @8 HHosa Hifsufeg pecds fire
4-TFET (1 TAUH) &7 g9 SEr foh Sfier- doderaEed S gRI genar @ (3, 4-THei SuER 9
I ; I /g2, 4-TFHT I9AR & fom1 Gae) | st fafeme © wiifean § 4-w=eiie u=nika o so=nia
IS & e HERATIT § 0.0001, **P < 0.001, X *P < 0,01 (F) Tewotfeh &A1 St 3R MMz &
R 2 W, WTER T (R % e gRT wefifa) & a9 safed wauEt skt @ swa f|
(T®) FT-3ATRISEa TAULT SR F Taolivieh &1 TSl 3R SATESH 12 T 3G TRATITCHS UIHISTR| o
T ; TR T HEAY el o foear foram 51 4-t=elie Su=R 3R (9 @) 4-THeT Su=R & 91
Fagdl & ARUAY & ITEshIze {haT AT AT| 16U ARARUAY Fafshe & foeamika saike svd &1 maies
fereror dret o ' 9 # forar | (Sft) STHTET GRT HosA 6 WIS (F) & |1 foRAT W 4-TSET 6 gWE | ofF

1 : AfeArdaes B WF () | O 2 : HosA & |19 SHA=Iee feHidEee WE (7)1 o 38 : Wa 3R HosA &
T AR ST 4-UHeU T fofsraAier wees (0.5"5 THUA) |

(fax 4st) | fafug @argaar fafssg
ATz # fafug goee & w1 | @ g
T 3R Foff WeR & ®9 # & o= B IfF
TESUH 3R SETA YeA0T ATZehlstal AT hl STqcaed
fgQramd srara €, gAe Iikeheqqr i TR Rv2989
sif¥reafch awaa: fafspaar ot g 3k =im ufie
wend w1 o fafsra wwewditar & s
fadryan €, i st | g9 T % g UA,
aEfen acep—Rv2989ﬁ Rl Q‘Fﬂ's’ FTECAH @l
& SeIfer IR v gasdqt § e faQwan s @
(f 4eft) <t =g <ufan € T Rv2osg st
gfg &1 A a1 ® 3R d9aq: H-Tmied &
Trrfesraan S feafa & 99 2ar €)1 =a fafspaan
St feafa & s g # anfia smfvaes a9 &

71

SRR AT S ST AT €|

TRASET 4 : TRTER e 4@ & ®9
# gfecrea sedfden medw & dwaHs
R EASATHS VI HT ATEAUTHLO

9 Afddeeie a8 & WieW 9% fRT g

S &1 9]y (A= 31, 2015 %)

94 #, BA HYPK &I U =4 Ja0 UreH
AT o S foEet g2 Mide S8 &0 g9 &9
# forg g # e @ SR e s sk
TER Y e e % s g S e
1 SAAT Bl € 3 Wl 9 SR S, gl
YR | digar 1R €9 § w6 o 'q==a a9
SER ]




Induced

Induced

A)

C) Uninduced

a1 4. v, SRftE | @, cERgEtE Rv2080 B TTga e &1 wwE (T) R-vEd s
T GaefAT B Thi zeE wrzshuE e () IR vge 3R vgw wadqt & Seg uqel dEeEl & gty
ﬁﬁﬁmﬁm%ﬁg@qﬁaaﬁaﬁ?%ﬁsm%aﬁmw% (’Gﬁ) TH. TTHAICE acep-Rv2989 & TR

9 3R wag gadt | ufire weead & fagemon)

gaaE wftagardie 9 d§ ff € wify @
feagor (s 1, 2015 - W 31, 2016),

HYPK & WAooy @ figta {9 &fiw
fFauam Afew

HYPK A BRTZSINE & G ol TIE & & foQ
THA UReheA1T ATS(elT /SR Feqas & a1
A QUHTH THRHT & TERT gRT Hed AIEaA 9
F1 wfshar ot | H-fiTd WA " HYPK
& frmfor & oW g S aHE H w® & Jg W
3R Fel™ € Y| A Uk DI THhleg Sl
FAATHR G o T2 o1 o 3R Higd & T
¥ 99 TeETER g o9 U (R 5))

wA-efifTa womens 9t @ afgul W
H-zfifa gtk &t R =1 [T
qF HYPK GRT FORIAINIAE €= &l
TST T o |

T HYPK & ®i-<fiad § 99=a9 &t sidfe
AT T €, 9UIY TE swmdeHd € fF e
AT asiia ST HeAch TRl o STavta ST{erehiaT
FIfArRTeT # sTfdeh ST AR & THEAA el
FATaT| 39 fafsre wmn otk st e siaRT-
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FferhE HYPK &1 TR o foam 3R e =t
T A e foar, 1w & faug g fafie
feefism 3R Hodiued w@rEe Scaiad! 1T 6
qrfer wgeEE feufa @1 Jeor foram s oAk | -
e SafiTe 9w stuEr e Uodiddl wWiEe
Iaiadt YhRI (31afd HYPK TH-60 3 / T 3R
HYPK TH-60 % /S) o ®1-cfHel 69 Saiyrg AR
(HYPK ¥T-69) SITEfei teaa=i §f HYPK TH-60
IR HYPKTA-60 § / S T HYPK &l - 69 &
ary fafors forar feard & afe HYPKTA - 60
2 /U HYPK ®1-69 & a1d &h1s T =gt fewet|
g Saral € T T - eHaa 9 § TaHisR &
(A9 wHAT ufed) & W1 RUTHS =TS
safarst & <= fafyre =t foran et @ oo
FRO TAIAR &1 fEaazor giar g 3
HATRTIRTESINA T AThHeRAT A Bidl 2|

HRTAAT

1. I@ T R @A T (2016). TIATET, T
THUARSAR  HiFel grfsrema Qe fom
Tia-arrrefea e iias ufas
4RSS TeSEeh UfHTE., SIS 55: 1120-

1134



a HYPK
AFM structures

HYPK C45 model structures
Side surface

Top surface

b HYPK C45 (HYPKA1-84)
Annular oligomer

— 0N -
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582
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Annular
multimer

faa 5. freft-2fiffe snf @ afeafs die F s ru Hyek glRagE @ar @ afs et
TAGTHR HIFdd oF GF (F) THaEdle qodehR hircsd o fFuior) (39 1) TR F9E @

0-2.5 941 Hiex| (It 2) Thhleg i AXE CEANE Hig ToAad SATS Thed :

| 9-mer IfE T TH GEX & 1Y GAdA| FHaTE Thed
fFeTusm whRiee | AT ThEA

0-6 41 Hiex| (¥t 5) for snifermaife

0-3.5 991 HieX| (¥ 3) 212 -

0-6 AT WieX| (A7l 4) TTZ9- 11 9-mer SNTeRTARER -
AT TRRIee HIFead | FaT8

Th

0-8 99! HIR| (I 6) ST TAATHR HITAF | FATE Thed :

0-100 A1 HIeX| & &1 3R <@ A9

HYPK ©T <fifAe 45 3TafSTe WO & WIHMR, 22HR, 2129~ 1, 9mer, 2129~ 11 9-mer 3N 18-mer o GaTd g1 (SfT)
HYPK 145 WRT & FeaTehR SfeiTafes Shiveis Sl TUHRUH TS § Grael] Thelhies 3 I8 TR SNRTA RS
g fears fean) S wher : 0-120 A1 HR| (IN) HyPk & e & e gfFeuym difeufes wgqzmm @
Cieielceut

2. Qe i, J9ST o, i 3R, 1 U (2015).
TSR 3T TATSHISTH BT TIRH
ufyeRrteree - enffes sRUAT - I
zifen wog faqasE R@'T EEi| 3nt5

TAHTAFIR TFaR WS ST 33(11)
2404-2420
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grAIReAT dfsrent foepma smTsTTe

FTAITHAT WA i TN § AT U AHeRT @ ht AT ot foerma st smgr

TRt JAfea s Tgel-Slatel sfeat uaEa ewifeue et
fuadt s Rem wZeaTa qRES AT LT
BECIL RES FTEE AT
foRsH FAR Rss FgEa™ FEa
few far giss SaeT™ e
AT STeAE Sl iTss ad™ e
AT G il il LETICIRRIEEan
TRYEKl T gfarsHT "ere (feamsr 2015 ®)
A @S YRS Terdeh (W 2016 9)
EIRICIRE gf@s T g (AT 2016 )
I ROT (TUTC &) T RO AT 14T € (38

TH JANIITAT &1 HEA I 36 o1d I AT &
for ueh St & Seer dber 9 (HeAaEm) &
T & dfe ot wifdreRTe s fedrfoe
TEAT hel UTH Sl & 3R g €Ay 3R S
T TEATS § TS ST aTelt ShifarehT fohest T
Id A § 9 afiorg gt ® (S fe
# gyrfar @ §) | e & SR, "@oaue & udt
qT F AR - IR THAAUH IRAR & SFqerad
TR 2 TIqTATS & froaTge & 'y udieR -
greeifer (Tt | 7 g v & fag s
WA €1 38 & UG YR IR U= ST
&1 SIf¥TeRT T =T ORE | AT Gl AT S HeRT
2| AR VAW W, SR HeREeR &
= qfaedTst & gHsAd & foru g w9 ¥ fawma
& aRfYeE i e fodfaa fewdhm smeeams
WR S Hid Fd U, Tah AT IR &
AT =TEd T | FET qh, TARI TARILMTAT & T
fafée @ fom v €

1. fewdhm @i afi=w § w=sivE
S GseifiMe-u (Abd-A) & afvas
& @ awHHA
graifhar & fewdm o & Setm & §
TETRTRISTRTST <t Hea SHe F&fi Wit <6
T | HH FH BN | THSATEE S|
Abd-A T TIERT TTIeh TSRS o TTSTeg
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TR -TAeeg ot et wraT ®) SR T
RO T HITAUH & IeT &7 AFThTehITTRTST
1 a1 "o 7 St 2| werertaE @ Ry,
THAEST 3R SIRATECA  (IRTAS) ST
gfkar & "feraur o fere wfeaa amT smar €1
Abd-A ¥ TFE UdTeif@ $¥ gl €, =W
HaY § Avaw R h TSR A6l 2| 34
waTeiE & e # oA qied &
AR Abd-A & EII-TTT eferaa-oa eferaa
TR haeR IHes (FIRTT) H oA
frert €| 28 IR w1 AR 29T =@
forer & amfoeen smmer &t faQroraatt st srarn
1 7€ e, Sfeh Tl wureifeE # Sframe
T TR € 3R T8 W TATelEE & 2R
Tt fhet | stfSreqaa €l €ian &, o,
= RIS | STisTRee fofeemm o afefya
AT I &R ® 11 fob wAeiiug | SfsRee
T 3T 3R THSTE hl =Rl Wil | 3T
g &

. UEaife wesarhTe Wfaan & ded

frto § giwm iw fswnd (Drd) &
qfET w wwE

g s faem & uiemifie ==on |
HOATE (7R AR &ew) # e
Bl © (S e 1 # ewfar wn ®) oA



ufsEfe dfrer wuTet | Sl st IA) = AuEEl & forr fafie vada sk
F Uod T YRR ¥ TEA T Y AL AT wreifed # uE e fwa €1 afy
fewred (pfd) ufrgmifas dwava & SR SieTEed feerm it gfg iR fasien
AT e & A (Mx) 3R # we faior aeTaed SR g St Abd-B
FEIeR (Mn) @1 ot ehTRrenTai # srfireaaa &t sifiert gifaa @ qurfy 29 aR § &9 2
TIaT ®, 3R 7€ IR 28 &7 § Did % & SHERT 8, for Gwm i gqesma sk
faftrr &1 Twe 3R T S R Higd Abd-B FITeel STUAHT H hIfreht FoRiga s
for za@ wifrematt @ gt fafire e fifae TAETE (tNbs) & ITRSHfeaT e
g oA H Y Hede €| I Did (NAE3.2) FEER & W19 fFE YER ¥ T AT 2
& fau 3.2 Felt @ w@-fafame doaua TEA-TF (Dsx) HFE fqgRor uersn @
fafire gfgaat (TremR) & SuanT & fea HE SAVETEl RN FRE gl H T
ST @l & o b faefaa € @ uisEitaes SfreRTst o forT fafsrse TeRigas # Abd-B 3R
HIUATE H ST SfiA 6 stfderf gt AT & " WeR R S R
FAT R Tedl gl TART 3 SR fafsrse yada ik

IR & THTEed § 3R Abd-B 3R
. ehffa dereg e Fmin & geeifimer- =T ,
& (abd-B) ok g7 @F@ (Dsx) # Dsx & st 37 foram o1 9ieqor &t R

i & SiE F T whagnde af ¥ wew 9@ g
Hrome & = fewd # 12 pNbs B § e A g HE @1 gRIY (A 31, 2015 )
forehmar o L3 wWex =RoT WX 7R SR AIGT gl A |, ad W dedtmtn & g S
8 ol forerTa e ST €1 A9 4 Nbs f5172 &9 -t & s & @ awEET

gl fortt & T
tNb e (tNbs) €, G AR H 23 hefl SHITeR 851 o ieR fefed TAem

IR FRAT T T F 36 AR N FhedT § ,
Tg B b Abd-B 3R Dsx (TorT ferfarea samsrm % TATeTie ST 1 ARUSST TRaR |fshad

# greX fort wed siftres st wee e 6 % g & wAeeR 8, T8 UAeisReR-

i LN

Posterior

Early embryonic CNS Late embryonic CNS Larval CNS Y by Y u proliferation
@ Equivalent Neural Progenitor Cells O Neural Progenitor Cells with specific positional identity information = .. e ™
indicated by different colours,

o= 1. ufsEifie Nbs & T SifSreRTe TreRst SIS & €9 § JEMd @Rl ¢ 31k Hox S stfweafd
R srat fafere wrfae Nbs ve=m ot wmw &=t €1 7e fafire ue=m & =9 #§ wefifa gl @ R =@ g1
Tt ufFeE W wifveEi & wgHad iR fadied WeEa o faRe et @) aea € # 969 3R 3w
TASITTE T HEAT 3R YERIgad WrEsd e 2 €, S {6 gartar wn @) aste uAeiiug wifiren wwe frere
TRT YERIGaA &l Ahdl ¢ Selfch qeiid UAeiug (I forn #) sk efifdqa uasliug (afeensti # )
wuieifiE & qRumEErEy ga € S §, fed genl # dudsiue fefed e ted @ ok =RiA o wen #
TRl &R €, S o gurtan w2l
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FRIEARE [ &7 Fed & TASIARAR
T UTE STARATIT STHTTHe T (6-10 el
%) | ofTeT AT| 39 STAITHE THTST bl I
ATAT H SGAT AT 9T ¢ TS IR AT

9 @e § g gefed FFISE Hox-Exd SITEFERT
HTzeH °TE 2| 2 Tl SEfen st | ue
=11 foh Dfd 3R Exd 3R T=diee = e fora
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Secretion of
Rv1988/Rv2966c by
M. tuberculosis

in first line of defense (ROS, etc)

| Dampens the immune response against Mtb |

Survival and persistence of
M. tuberculosis =
Allows

mycobacteria
to

*  Preventautophagy

*  Repress antigen presentation

*  Inhibit phagosome maturation

*  Repress pro-inflammatory response

*  Inhibit chemotaxis
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(FfI38TATHIF) 3R HTca § Fof HIIGUATHTH () F &R 1 7+ o ToIQ sRAee fFan 7/ (;) w121 &, 30 e & fou duerdi-1 =
3 arzshme /it didig17 srar didiE18 Wi & Sumnia feram | Ud - SATESTRUSKRSIETS 1 SUANT R RIRIHTST Sl dTzsg 3]
FHgAT e foRam T iR Ut - UHaTEEIes Ust SrueT Uel dichele TS & THIHISee foRdT AT | 3Ye TRt & ®9 H T 10 Wfaed
Tz i g foram | wefifa afomm i w@as a6 wefiia a2
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HIEhHT - ZARFL/2 H Fehltfide FHI & a1
drehele T ATehers AtFad | arzemr (e
17) ¥ STEARTH3 o THIATE § HHI TS W
Sl 99X (o 19) we o= arelt sl
SHIATRTSAT o AT TAT A T FIEHT - F138
THUHT ogdl § gig g TE| ¥ aiome gt
g for dicheile SMEARUS3 & [efar faFer
TFEIE 3R L7 | SR hrfSrRTs §
ATAANR? T STSET THUGIG UfFefad |
weaqt et fomar 2|

YIIE17 IUATRA ATShIhoSl & fFaad |
dihele fohd TR TIMARA g3 I8 qHEAT
& forq, =ae e | srud aeEfent ATt Y
S | v g fR AUAsiR2 & ZHET
fofife @ 3@ & 915, USieer Affdged S|
foF THATEEI88, ATEARUSE-1, STEARUSG-4 3R
TARUUH-6, AR & A2t S 317ET
AR A 1R wfua Ty g didigl7
& ATANRL/2 TSR & T Tk oK
ufafsrar a2 2, fEem s § 3R
3Tfereh THATESIS 3R Hiehdle Tumfua fery g
IR THY FWadl ATEARTHL & T19 dihle

&1 arfafsran g2 (fo 197) | =8 oG Hiehele.

FfFaaE § CIFaRd g3, S SATEsRUS1
SIS HIFRATT T AT AT Feh SATEARTFL

& EHIASR 3TaRiee dfshadr & dedle .

o AR TR H Aecayul &9 § e
fFam| =0 YR ¥, dihdle ATEARUFL T
enhfe Wl |11 ® SR Q1 stus ot =fam
THIAT FATAT THATESI88 & HRUT Bl ¢

ATt FEAEA
SERGATE & faeg 79 SRgfeaw & w9 #
farfsre sty - Ud-zerermed fmafent (heR .

TISRGANTE & €9 § M IGT €) =l o
FTANR2 11~15 TANRIAR A THTA ATfeTehed

CERECRANI M ESIED qn(dﬁqmdlaml%%l
qf@SET 2 : A afa Reiefam 3Rk faeda
# T, creRgaid & i1l it spfier
T wiodgaree af § &Y 7 wifa &
foazor (st 1, 2014 - W 31, 2015)

e fafies Zemqer feafaat # sorsitfaar sik
et fafre g@ wifver fufs & w@E =g
ATEsheE A & o fafie Hemtfasn weat
Aftrent fwman 2| fasrsarsti areft forfie gk anraren
fufa Areifem wris &1 frafke 1 2)
femfor, T-amafee sy, 3R aEEaE & arg-
a1y fafsr AEseadiiaa e & garfad
Fd 2| fafrem & gEgans & R He
uftred @l Arfad o= & Ty Tt A/
ufeeusts fafue Aersifasw & Aecawt it
ST A | el - Ui wiven fafa fafuga
o STV o €9 § H1d AT & SR SATGeA &
3q: HIfIRE geaT &l I YeM aRd §l 3@
YR, THEST 6T FASIRET & AIaFer smaR
& THHRI U1 & & fou amues 3R foafue
HeTIfsH 1 HFFT HAT dgd Aecd ol ¢l

= fafaer foomm & qumsfaa «faur @
(TASTESRT & TASTEISTE) ¥ Haiferq 24 fotfug /
TEEeR FEGIE Aied R 24 wefed S|
zaifen foarafes & sufeafa @0 gar =)
THE "ishd SUEUaUias, S 3ehT /et
TIESATSS-hIcE THE & Teedl &l fIuvdT 8, &
SR W 37¢ Fefed TR 9T 5o & ©9
H afttq foram | =9 @ Uw AT, TR
ak wfeafes ufae wa ufkfeufaat st
ATSShIHSIST H HRAUT o GIRTA ITH | Teh TSI,
wasmEdiuE (@ dig11; 11696 & &9 #
T ST ST €) H ORI 9 7| ARAT1169
| Steg o Wi wee, fafire S v S o
THETST, TN, e 3R i € @gmi1551
¥ wefyd & Wq AM-9Aifae dadian, T,
armfed # 7€ 9 @ AEE | Iqarmg |
ARAT1169¥ T AR 3R Erall o AR |
ARAT1169% o wifer wferfsra o=t aet ot wifSrenTsiy
&1 sifeRt quifdt € T |waar wem afsra et
"V o SR ETed el @ AR q ®9 |
Aoyl Yferert fAuTdt 8| derd woigR =, St
yfasfia af@y & wadret & srvme § diEl1l S
€ 81 T gurtan ® fob st afkasr # st
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&1 gfg & forw wdm srfa smasae € iR 28 yaR
& Hond Terd € fob wadrett it gfg & foro w211
FHIAT Uk Afard WidH § qunfy faeqa o &
Vel TehR | 31eae gt T )|

e EA, U211 (SRAT1169%) o1 U0, Wi feg
(tq. @mfed § dE11 9 9@ ST §) #
T TR T, T ToEeE ATEshieehid
(TEEUA) 3fihel | UAT Fm foh THEWT -
STRATL169ET HITITERTT THENT - Tidia] hifrentaii
& et # fa9w w9 & sifere s arett off | zeh
TG, T IIEAYA Soier ATSshieaTdl (Er5um)
T ITANT R TE ST <hi foh T SRAT1169%T 1
THIIYH TH, SRAE Sl gael 94T ol qikafda
TRl g | farowor § uhEeT - dididil6 sifan
Y JAAT H UHEI - SIRAT1169% T BRI HiegTee
R grEwefTr foar <t a8 uar =@ § &
TH, THCE § SRAT1169€T T YaTe q9adT
Fifdret P a=mn o afRkafia a=ar 21 =@
T B, T THHA-UEE116 3R THERT-
ARATL169¥T T 0;5 TfATd FoRaRid, 10 Hfasra
ST, 3R 0.05 i esiia 80 | W fafeetser
70910 WRWidhed W AT @1 3R 37 fah
T A W 5-6 el & o1y zvegae fopan
AT, EAY WiE11 UifSied gehted § Uk guh
HTAT ATRIATST IT2T| STelfch THURRIT-HieT=116
Y et g sifeafia ; fagst sk ue
S HEEE % ®9 A of, e 9 umemr-
ARATLLI69ET AT, FHGeA! 3R Tl 9TE
TE | 36 AT, Shelet HIATTST ISh 3R FHIAR
off Siferd THENT - ARATLL69ET TSR 3]
Fafadt og 7| gfer, w1169 @ wrefea
ATEUS | TESS STl WA T <hl SHTEHT SIdTs T2
oft, AR G0 | UH., WREEH & R
fufa semat & uftadw & diE11 6 gferer @
qufd 81 z@e ag W-AEgfeamd (fod),
- AEdfEEfiee (§12), 9 - aEdfeEeste
(F14), di-AmEafEaTarReTITe (¥8), di-
AEAfFATCRIEIE (E112), T-ATEeiE e
(€114), 91 - ATEdEA@EIde (¥116) 3R di-
AR (F118) o TEHE i Hehed
& T H TN T A STEH FshadT ol FETT

foran, 3R we® B wleA FEar (€12) Ih
TS TR TRT-AT2I Ao - U e Teidl THTE
BIZSISTEeed SiSehfan Uig11l WIdH § et T, i
AT hI T § Teest & ©F H WS- S
FRAl ¢| ZHh Tedee o €9 H ¢M20 AR ¢M80
FT I W efdfedifer ufes s @ 11
&Y ufeerst wfsha 44 geamiua 6t TE | gET 9T
for ww. wAvEfen THRRRAT WE11 e RrfreRtstt
(THETERt - dietet) e # AR Sfcteead
frmtor o= & wem off | Ty, ifrnr fafa
H TATZhICIZRIfATIE hie H iy & HROT SRR
Hargar fmfor & G9rerdT v THERT-dELL i
eHl H gig & PR WSl w HINET A
TEawifafadt # gfg & fou sorerEt umn @)
AT A gan o wre-digll fafie qafaxm
g S8 for THSiuE, ATEsieEE, s 3R
e diw= (5.5) ST HHHOT o |19 -91Y 3URRE,
et foataa, smeamaatse, ufrafafas sz
Frprrefaa 9 dfeamfera & ufaiy & SR
STERICAT GRT TRRHSES TiEeTesel Hehltholst TATaRul
T FTERV A &, & Hfa At wierre wefofa
AT | G AR &, Sl €A W18 SFaied]
(STt /TAuE) & gfd S= Age 6 ey
FT ITART I TSy (THUTHS) & &9 |
wrfrent farfr St uftrem o o T, Trem
- 9111 # IR THUTAE & 9¢ U TaeEd
Afafieh ea ST | § wWE el Ui &
fmfo g | wEwEERtea fqfeg |
weRfces (H14), fcafes ufas (di16), wakas
(¥118) 3R ©16-H124 WA AT Uftred i
TITH AT TS T2 | A G Toh WiE11 o srcateen
WaTe & SRY ATETET Y@l 9ok hel ufirs
e (¥ 18:10 - Tyarzar) # gfg & a@ra-wamy
R #118:10 WeR T UfteH i A H SgEa
gfg g8, ST TafeRvlia Gaa &l §ed e & fog
ATIRE el 3R TRERT-dE-11 & amgar |
gfg o1 g1 THERI-WE-11 | g =98l |
I dFIRIA A U1 T, THTdedg 3R
YaVeristl, WR H @i, gifafedt iR wm@fed
ATEHIAFI T aTeerd H 38 U Sl G
T &l qUTd €| 30 TR A, TAR AR °
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a1 Ferat & for TE11 rfirenr fata farefom §
aforr &1 ¥ afffaa gar @ a8 wat &
R Arzshiarreiat # sitwfy uferiy § gfg 3k
ITRSMfaAr H gUR T gkl g

tl'ﬁﬁ?ﬁm
TR fIEaR & #hfTo0 | sTeqo o &1 W

2 Trae grr dE11 Sfaelt & Sgader aRarzad
&1 T AT 2

UhTAA

1. f&g W1, @ R W, F 3 AR, WG AR,
ST TH, =AY TH Ug F@UITEATT UH (2016).
211, T UE i Sfaet medE e
HIZRISHIRTT SRFAE o TATease
= A did [ATSfemt Ug faee®| asrfe
e 6: 21624.

qEITEE TE (2016). § WIZEEAH
TIERGATT UdE UM ARAT11684 33
T =t a1 Redig o SRei02568 = ufdea
et Y9fem THAWH, SHfeFd U Targed
40: 339-345.

. HSITEH U, T9 U, Ug qE9eand ug (2015)

FHM Ug UFULH Ued 316
1 /e & faet Avaud ;. Jdow =
YIS U ST 3 TSl eaRapeliag
Jaefted Ug @ fesmed | smEsiugst arEw

67 :414-427.

. A dfioh 3R F@MTE™ T (2015). Hhihst

CHFAR UT § ERC-AHATE ZXwls g
TERGHANH | =R ATShITATATT 10 : 853-
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AT SATATIERT TIRTITEAT
(AT Al : ATAE STl GRS, fore# 97 Hie STafrebt SR FamaTT Jepsar
Fg (WI51E) ot smferer €, & sTeaerar HISITHS! & G 95ed 81, S ARRIY gIRT &1 1 forent gofe
@ fegar, 2012 & 1449 € 7911 29% a5, ! 4T dh b TAfafedl &1 59 qefera aeaiar i,
& Ul R AR K g, d1.491. gFadt gRI AR @7 AT (S5t sraAt-sraHt Raid J1e 51 TE 2l
#@TEet & Qe &1 disng &1 Arfaa ferar foar )

W e I ATHEARER R SITeE SapEar g (Heis)

™ FUT AR FAR ERIEE

HiwaEl 3= CINIREE] afcss saa™ stedar (fads) 2015 @)
TH T FAR RS FTFLT STET
EIRIEiEIRE] RS FTELT STET
=T, TR e HfTSS ST e

T G TH FHIUIT HATHT Teheteh! 3rfereriy
AR A&t dsom Tkl TR
REC-REEEA gfasHT TErfie
aTfar s TE FgaYT™ vEaue (fadsr 2015 T)
GEREECETI IRATSHT-SH{SS STTEE FEIT
fa=n & TRATSHT-h{Ts SIEE™ e
SHiehTehaT] &R TRATSAT -5 STEET STEaT

(feerR 2015 =)
R : 2 aaferdfcd & sifeca i fE 2t 2|

1.aﬁwﬁﬁﬁ]ﬂﬁﬂﬁ“ﬁm@ > SfaEe 3R = WIvEl & yeaat &
R & foe AR o & 9 Wy aems ey § 9. 99 S aaem

AT | &1 w-faw gath wfasierar o1 semzm
2. whwen whifear & Qaifeer Aigar  F W, AIGAGT SAES ¥ T FRSK e
W 1 fie) v, frsaer Siea & fou wesw weea S

o T o e ¥ fan FATE 3R TR - YT SE e Al - FRR e
e A s THTG H Il el

fererfeor wfcrforan & weier # afkasrat #

e e o oo SR A # W R &

> o i fafir sph wR R S T foamor (1 sf® 2015 - 31 W, 2016)
& forqa fromn d v saar e fF AT 96 SRyw 1 : wifrgss A fawr frafwon &
Hel i st § S eyl H gEd el Heeieg yer & e R S fi qfie
?, I gwaa: fomr frufker gfea fomr & fomr o sreagm
fafire S & w19 ARW B §; ok i ' ot frrior us smawya ek wfsran € fed <
¥ gATEl BT B SeRE o2 ARuAu-udsd fw foRn @ fraRor fem wmar @) St i

321 o oo | & ARG | Equ ol shsiAd wetitean ot o &g fafay fafien swoerd
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St €, S § g9 § waieriy st S o
AT (IETET & oIy TWRA=ST |, AfeqTell 31K
Fo fousfal #) grr forr faaRko & S
sferpier ¥ wENTEA / SHfes fowr faeio
TfshaT oAt STt @1 et |, fomr fqaRor
TS ST ST | el - W qHE 47 3R
T = ¥t Fiel & fog el & &9 | & oRar
B SR ® (XX HeT 3R XY R ®) X- ¥
Taig favmfert aeai (XSE) (XSE # IR ifesha
e Tge, fm, <@ 3R smuaE g €) & amn
grr fomr frufcor feran simar 8, 5@ se & X
wEEEH 6 gean gr1 fatika foran smar 2
XSE, fSraet T YEsia shad #e Yo
El T HohdT §, 37X WGl < o e - o
(SXL) WIS 1 IcuTer Fifid =T 81 30 TR
A IATfed THTHTTE, SIART Wi H gehaT
(Eraru) St fsifedst =g i -wAsRUAT 6 AR
fafirs wamasfém @ fcfia @=ar 21 s 4@
- I - Tfafther greRTR 2 (SeRT2) W &
a1 TfAferaT oar ® 3R I Sifeed aaeT Wi
TFd & a9 H saadFg fkde zfadc
(FTETFEAARE) F Y GG o ST ® R
B SUEUER 1T IR, S (SITHUE)
THIIRUAY & S TfI{theh TIEATEERT W gre
Trerdt 81 3 &1 Wiei Afiren ferfereran <t wishan &
UeRTiffeeds seeeTdl # Hisg 910 1| Fs Hie
ettt S8 for FmRfaar @harie, WReEika
R T | 9T ShIHTEH 61 SHeifaeh o)
Fax R fawm frgifa @war 21 gaww
fedfraRerd=a o S s § wH 918 S
? SR SieEma S gRT 7S Ued ol &
TgH Uzfafe # ars e 8 W ferd ww des
¥ v fremest grr faaffa feem sman )
TIHAE ot |, Bl feamel & wem 9
forr ferarfzor fern e #, fored ewtize 7a & &
T 3R fewtizg 0@ & &9 8 fasfaa ean =
Tt fafeufrm & gemnR (Trdidiemu) st
R & oo # eyt i frm 2,
5w g fead! aeHzs SR WA & ATemq
A AT [T GRI ST gl ST @ 2|
AftSred=g (faafaat stk et @) & fomr frafo

T SSoIg FAAAT AT /T3 ShIHTEHe YTTed!
T STAATHA (RT TAT| TeRISTH e a9 (SIgese].
IR 23T ) FIAd & IR Sl T (Seas)
T g1 e gt @ o S @ | a9 wfafee
T THUFSUA J[ele el g1 T 1 AT
e T Sl TR | el 9 @, q99d: fawe
o0 U ZEeh ot st 3§ e st 2| Suaus
W-THTRUAT | HARU /ENARU-2 Fgdl eIl
& FH U | F=fy, S 9K OH R-2 &
ST, e (SIS0 3R oo (TH3RY)
ST <l g FR ol TE B, Tk HAT BT Il
R et AR | Y stemEel § @1 STRUA
srefen womafFan sExiat: 1) FEsius-11
THIRTAY Hagdl WA (suauagadt) & =i,
ARI BT 3R 2) d-ufedie difes sEias
(SiToAdU@ss) & 9= i TE, S SAuHe-
TAUHE W -TAIRUAT 6t e worefi | qag
U Q| SOHETTEETE HR SHsTEuAdl h
gl 30 UUITelT ol hiel & fordll 317 Faiig §
e ST &1 BT € H, g1 = F L AR
T freRoT T s -ShRTEM & WTH HSTTEsIRUAT
(TFETH) gRT feeor fomam ST 2| gseg-3Ees
THEUH FIATEARTAT AhRIcHS &Y H -
(THuuEHt) @ frafia oxar 31 @ wfifhs
HNTHSTHUFTH YR i TS R ATZE IR
&7 foFaR o= THUuEH! @ SuRSiuauE a9
wefafre wamefar fafug w=a amm @ sk
A E SR 99 gRI Al effaafd 1 e
| 20 TR &, T 519 THUTEE! THIT FIee
# fafsra grar €, 3R i wfafees e -
THUFUE TR §I eliemzfin smares § gea
T ¥ 1 wAl €| 3T AFIAT § qqr =elr
STATA IR § TAUUEE St & stftes
TaTe | suEamEuAdt st & gifesrer # gfg uré
T 3R G9adT UG WIEAH ¥ THUUEE! |3 B
wfafre fiuadivaurFamg gar 6 wqrsfent
ATEEH & YaTe § IR0 fHaAT1| 28 UER |
Fegga | e Raiet & gar s € {6 o )
T FHcd H THUUEH! (9 &l ThRIcHS €9 9
fraaa @@ 9Td Tseg UrhISE UHIUA
framEsRuAy Ry fom frafia foren smar €1
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forr frrarfor amTt & wftafoa Sh= &1 gar @
& fou st WY #, forg U el @ TS -
g TR fera Siel, B wfafthes TR
TR S TSUATE HIfcH SHIfST S9 3R Z6eh!
e yfaedt qmd: Se2 3R W83 it 2549
SHIHTEE (AT 3fihe) 6T Tea g3 | T8
MG, ATCEFE H T -SHMEHA Fel o SR
AT | T-HAEM R HHATESR AT
T wefea ufueedfes Hoa fake a9 &
sfedea &1 Uar 9| "Wad:, UHIATSUATS hT
I 9 fhu U sy fosewo & a8 war
T f6 o SSUAUE S TS -wIAEE 6
“FiTATESR” & | ST BT ¢ | aaHE e
g ot AR o fraRor § st e
TR & AT, e I HAS e [
IR T B | e AR I & wwe & fou, g
S S22 W S UHSSUATE-2 S Heagdl &l geH
o € (TAEISISTTS THiET : TEdT-004924549.1) |

=6 FeE H, €A SUASICHUF Hil-UHSTRUAY
&1 T efirther fa9icia ToeTfenT # sSiuAsiguATs
6 gt w1 adT AT eEe i @ we
AT RIfSTRTs &1 Suam fean, s e
TIEY &1 ACASIEUF  (STUASUaTaTT )
TIATSIERT ATZAERH ol Iqo &, AR fadiedn
& EHa qig &1 ufdafficg a=dt €1 sieAeA
FIAREN H STASSUATR-2 & 3ffd - vare
o wfafes wrfzfan smearer (sowet-
THUFAUA) 1 AT T € 3R ZHE FHTR
w9 H Sunsirauaus (e 1% 3R 19) ° 9fg
Bl 8| TWesfi %eeEy i 3w fawe @
“HEpfeTESINE” el STl ®| AEpUferATESIeE
FTHSTTATH-2 3R THRIYH §RT URT 21T 8,
S STeHuA YT (AT whifdreRTeT) H
FTASSUATER-2 & ‘T A% FaE" ol geIidT
21 =@ weam ®Y W ¥E Ul dodl € o6
FUASSUAUE F1He IR § 9| &9 9
gfsra el g 2|

Bl IR E s B E R E )
TIATIENT & JHINE H SHUASISUATE 61 fHent
& gHEA & {7y, Ui SIUESTRUAT T START T
STHTA IR § STASSTATE & ARTATATS

% TR U ATheTSA fohaT| STUHSTSUATE -2 ST
& foru e fepam @ AtedeeT 75 & 90 Wi
a1, s fa9w@: sgad 9= 2 R |
SsUHsaTsUaR | S UfFefadr serig e avad:
IiH, BT 21 RG TEA el vaaufan
SHUASIUAUAIUT EeTE AEaEr &R R
IS WA e o@, S SACHTA SISt (FRe)
T IUHSIUHUATEUE TSR STZEIET TH o
H SUASIEUAUE I Y, |iHAAT hl eI 2|
SR TR Sg@ TRt T 8, SURESISuATE- 2
THIRUAY Tiehel T HISTg & g i
HARUAT 12564 T Wefed TOET 2 dehdT | 29
TR & AT H, STTASSUATE-2 o 3aR TR
YARTY <l W SNARIT T 3TRUAT o 3TeR THRIOR
F &Y H foran S gerdT © 3R "Wad: 9@ @
AEGfaTEaeE wefea Sumrsieuaus-2 widE
FAGT MR T TRUAT gRT YR Teh YR
& S QEYE gRT 8l @ehdl €| Zafu, a8 i
F@ & fau f& 3w feu w0 @ @wRel
(NTHSIETATE-2 WM a1 AARa T
FRTAY 12564) H | IEqd H STTHUA hI{STRTSAT
H HERfe oI IR0 § R AT Helg ®, TSR
H Tkt iRt a1 AT TR & forw gAe wpefea
HTANSUATR-2 WA & & HEE 0= qifewa
T HZe TreAee F otem foram| safkas et
ARTAT 12564 & & i @S S @R, TAA
SOATA HIfirRTstt # Q1 Fde duesiee! wegred
T I W AL - TFNE AT, Tcdeh 3 T
zqer 1) "iEEiTE Aifew 1 3Rk 2) HiEeieE
AIEE - 2 R T STASSUATE-2 W
TR TRt | T % aiorm ey wiKie) §
T 3R e aTzerg SR Hieeee difew
# forgame ufee uftrem # fefecea @ wfaearmm
garT, o g& # SieuAuE Aifew it wxam
T oA % Hohd el 3 3R zed T
STEUATE WIEH THR &9 & afsh Tedl g | e
HIfEH 1 372 HRET JIfeE 2 7 qize FeemT
TRT wepaterTzaeE (o= 1, °) & WeAles
T FATH BT, wefea Sursieudus -2 Wied &t
sufeafa sk sfirgmua wifsewen & ofka
AEHAATESINE | SIEUATE Aifes Al sifamda:
FT UTAT Bl 38 YR o SHTATA hifrepren §
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TAR TN & SuHSiuauE o dFE wfifta
faddtea wremfim & frawe § sumsiguAus
& GagdT 1 gal 9o, dR W YRR A fomr
faeior 3R faude=or wfsrar & = & zah
iRt T I =l 2|

IR TANT & SHUASIUHUE hl Jehfedeh TATzfen

R 2 : T vhafwar § Jefeen AeER
wem Y gl

HRHOT kel o To1T, ATt Hicader 2 wicRe
wfrfsranstt w st wear 7, e &1 =t S
THA: AR THA WfafRar 3R gMEa 3R
wicfsrar & fawfora feram ST aerar 2| 3o,

H SUHSSUATE - 2 WEr T fHeRT 1 IaT T
? 3R =[feh Jerfcren THATIENT AT HTATITC Shad
HIVRT & e § & HKdl ®, TG oG g9
AT HIfTRTE § STASSUATE-2 W &
AERT H S | TEF T, diuestger
FEFE | THF HI-2HAd BR W TH-IK & a1
TTASSUATE -2 HISHT o |1 SIS 47| FAIES
AR | STASSUATE-2 & hold TR
R TH - R e WIEH H T e Hear
B =0 e ¥ fFead | heh! HrHch ik
3R =faeme ufsrn S for wHaRUAT Temsfn
T =g guTfaa Sufeafa (vcaer ik stacaer) o
Topa firerar gl

TAATZINA 3R SRTETEed o |- IR
T wicifsra gomelt wfore At v Y (fommsex
TC 3., 2007) & &9 H &1 <l & | THA o
T B TR IR S fon gATETEed duTSe
IR ST ST & €Ty v €9 foram Rt
B T TE AR 3R wffshar woTet sropst
& S |Ta STaT UfeHTSShISTI S Ueered (TUHHdT)
BRI 1 ol €, ST 2 SR smEumel iRt
FEchgd o Afh B TR e STel SIfSTeRTsT gRT
e T STt B | W - difSied dediiae 3R
TR HRHOT o R H AT gRT Wedd Ry Ty
LA GRT A TS HRICATe BT &1 I -
frafea Sadifaa awaor I9a SETAe TUd &

.%

qRT-PCR

w
=]

on of Bmdsxm
&
=1

Xpressi

Relative e.

ALY

D)

PIZT-Bmznf-2

pIZT-Bmanf-2
mut-1
pPIZT-Bmznf-2
mut-2

i 1. AIUASESTATE - 2 AR - THENYE W SUHUA - IR § A St TIEiEnT e gean yem
AT €| ) SUHSSUAUR, - 2 gIISUE STk THRHeA WR S TCHSTHURTH TETSien STEaihn (Fegicrresia)
g) fod - A AR - TEHER (34 Fecayul fuwdr, d-2e, p0.05 H G §) H IUART F hard
(framoedt) SR SumsieuAus-2 Uika (femEsed -
|TYET T TRATVN| e @Y 3T Ti5ed hl HEAAT 9og hl G | ) T e Jiferd | ize T
(Hma = <1 mrEde 3T fogeia o1 v fefeeemen) # wedbfammesiem %atery # ol o ) w) gehaRm
ST &q aT3e 23T HEHS R T[T ASUAUE Hifcrd & o ol &1 I9anT ferar |

[%13) 5

TTANSTATE-2) SUc] & o=, STUHSIUHUFETH 6
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freere €1 3 <1 3 urae SEifad gswau (S
WA Te. 1, 2002) hl TGAAT I TIE FA
# Hecaut it (9T €)1 ere wiae waeia
H o Ak Tl (SuasR) 3R Fexegfor -
1 RAwR (ATEUA-131R) 1o/ JAT SR AshitaE
- Teex Taex (STAU®aR) I |fed JmEuAst
% T AT EIATATST QPR R © | QMTHe STt
3R TTTferal & 9N ¥ 9gd § 71d & forad 3
WA 9 H FAIfdd e §| el R
IR | AT R 3R TR 9 § TAUF
~Thell / AREUA eI hiehl ot ferfezme sreft
ot srevEr 2|

TARI ST § dTEes R, uifern asfer
TR gt faomn & 9r | foew g gd
HLIAT | Uk AU IHA WEA &l T o

AT B SR I8 AU & TR § T w1 2 e
FFIRAT & A TR SR H HIA[Ie Tohal
ST €| TR ReaE| 6 36 Wied & dEicd
AT & 36k AT HHAE § AR B H
TAT =TT © 3R AT 0 Ager AW fean
B Aiger # SHIfan @R 3R fie g
o &9 & wrEshifaae SR SaR & TadiE,
TS 3R ler-1, 3 oM Heehi ol faega
@ T ATAIF I ST AT 97| AGeR &
HRUAT Zexhed Hifgufes Afeners o giommerey
Areed I wE # wrh wH g AR e
IR €T Add SHIFR § SEiar ae
# gfg g2 37 aRomHT & uar =ear @ {6 Ager
$iet # EmETzen R awdfad sfeeanst &
Areed ST JEd Teel | SFei<al Sl FoA[ad

o 2. Xfasr zsg 1118 % SFERaa A R Tz (F) iR SHowdt Tl e (Tammee - stogad,

JUUE - SHUEd) (@) # eAAid gl €, Safh Alger Icaiafaal - wisiig399 (1) iR Hisiie399

ARTAUATE (TATHATSA - SUTA4, JUUH - SHUFEAT X JUOH - €5(18399) (F) # fersr fFerma & w=aid

#R) femm o €

T H 3AEA TEdl ¢l T SIS TohAv Q1 | o JETd JAd Faey arat Aord Tar atel () & a7 sffoa
for s 2| Hfaeme @ afiRfaa o & foau Sudisng (sq) o1 vaw fomar @ an) smafaa foe (arfe
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F qfie ) AigeR @ wRuAUATE Hifufes
qleheTed ° HeATalfhasd fohareheara | ot T

AUER

T, 38 g |fed SaamieER 6 3
wiciforaT # SIuH AgeR S (AgeR o Teh JaTfhed
grwan-fra wefea wiw-Aee wHRwd 1
TIANT-SITATASIR2 & &Y | W ST 1T §)
& & 1 stemEe o) St sifireafd sregem
IR SRS ST & UaT =l foh A Jiger
F TR GHEI ThR & SFIRIA HRAUT AT
y-uifsrtea sk ym frtfea gry gwfaa gu o)
=Y TH I Al THIA 9UT § SRl TEATRICT
Toh TheT 3R & S 9ai | zaeht feafa o1 uan
TR o w0t fo@ts fean| Sw Ager Jde wrEal
T srcariires UATferd 219 a1el STt ot srfsreafh &
ferwor o o ToT STt digH STsheT (TS )
senfka grafsreary faserwor seh wfoRe wfafsran
97 | TH 9 & A €11 6l 9 G T Teh

v R T o) TASti fasewer § 9aqr =
o5 2 ATEshiferaet Uwerzs Tenfid Scafkadt izl
o A - Wraifes o Safh A 3R SmEuAst vt
T F g-TT S s 3| S RE
foomT § qar I fF TUE - el /ARETE
TTEfHEM HRe & TR TR TR SITH AIger
O FfFAIR TR gRT YArfaa 3| @i gv
Jedl IR |18T IUAsY T @ ¢ foh TAUR-chel|
FRE AeAer SR A SR AgeR 6l qeEdr 9
Ffsema # wyiaia € - (e 2) | zafeg <o
qgeR & AfRen daet & H gEar & gar
T & ToIT gaa aifthett & <t 9efi | TAus-
Fell / AREUA A FRebT o I & &9
¥ zaehl wecqut wfienr o fefie fran 21 =@
e | wfarer wfafsran weched & fou s
T FHRe TG feRaT Stk sAfedia € i o
TAUF-hell hRehl o TITATARIT bl THTIIT &
Tl 9t & et a2l
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@. T @t df weamEdt & wug it e

o Y gegadt

I T IR TH a1

& A T
e ATeTa

EEIERAIERECC )

T & STEHER

IR

&t feramET
EAUCIREC
Tk TR ST
FHIATE T

T AL

SETICIRCIBEan

TRATSHT-h{Ts STEET STEa
(SFe=t 2016 d)

Se1El - TS SATEET AT
IRATSAT-&(T8  SIaa™ e
(feweR 2015 & =Mg)
IRATSHT-fT8 gaeaT™ e
(W= 2016 & «Tg)

STex wRmsferar €@ems

TfETEARETE, fegm
HiTaaR g e, f
TITHAR U TN3MTE, TReHTR
AR T F3MTE, TR
ThuETEARETE, fegm
ThETEARETE, fegm

1. gresifeeh XM el & arfurfoach 9M hie uHet A Ul -SEafawToe et T g SR

T qEIAT AT I Weredt I & forg
T 32T T € AT o T
&5 TIET0T AT

2. Fifrsa M FFATAIEEY R amRE
(BmNPV) wfcRiet arestfees Ysmehie &t
T AU -FU

3. WER GRI gAMd =99 &1 STEN aRd §Y
SFell arERa wloRidl 9wl q€dl HT
farmasik

4. wrehre & wfareft wfafsar warit # wifie 9o
ST T TEET 3R HTATcHeR ITeTuTeRduT ;

3 yfadeareda af & aRw #@ fog g
& &1 9y (31 AT, 2015 9%)

e IR 9 TUeel a6t # fru 710 %1t o
IR 1= T fera=or & veel Wit | foan = 2|
Faa i@ of & @ € wifa &
foazor (1 s« 2015 - 31 W, 2016)

W 1: 95 @HE frea e & sgarEs
# gremfas Jym @l @ arfifers Jm
Frel wdgl # wfq-dgaifawags =t
A TATIA

= GIeME AT o wue =0 | fow st
TETE - maﬁaﬁamgmﬁﬁﬁﬂaﬂm
Feh TN AAEE SFAAERA Al & g
@ﬁmmmwﬁmaﬁ;ﬂ@ﬁm
ﬁﬁaﬁaﬁﬁmaﬁﬂézﬁlwaﬁwﬁ
TITH AU dFR H ATAYI® dFAaraRa STt
(321, UASUR], TASUHS 3R 9i74) # € T
T T AR TAHAFK AT A 7a foees ate
TEeIwartoies Ufded (SUA Tlged) THIeX gRT
ufkq zeamfds - fedie sgaeat; 3k 3Xnr3 yHIeR
RT URd T AR WA (08 3B) o0l &I
A ATl RATER S i @1 31 7| et geh
zdfés - fidie &1 yarfad o_a 9Tl eelfae
Tcerated 3 dgATaTaRE HhHUT 1 I ATATST
faeg sfe wren qufe| FEERT safyes g8 9w
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A SgpdaERd Ioedd et drEAar &
IR 0 H R SaiE FEAT § STgas
TSI = o SRQ Spettarere qHifad fedieerz
Torearatd T, TugaR2 &1 siafa T @ o
ara # fafay el ) oestae e dal i
TEAT T T G & Ty srafsre gEaehtera
aadar gEiar afafa  (sEsTa) 9
THuETEsREETE, fegwR, sy wew R S
YW T & 3 dnl (HTEAR T e, AR
HUgsR U2 2I3ME, SReMuR, 9 S,
HITEAR Tg TS, GIR, STH] 3R HeHR T57)
# emfee giaemst # sgearie 9heE wRT &
fou HEowe #t safa wem R S 2l

faré it srafy & S fafie wmitaa e
9 Fie qEdt & a1y ey 3R @ugsm2 i
ST ATZAT ol YR R e A&l Sedel hl T2
oft| & Tl R Py U yom e & siatd
grasIfeeR SR T Xamei (sTReEsis &1 s
FISHT & SER) o TR0 forg T 2| wremrae
R AR FHHE [0 F YR R FaR Tl b

WeefF T 3R feram s o | s ferfaat |
I & 1Y, o= 3R grastie ga e
& vedfa § 2 ofaR \Et <@ (e 1))
TARINAT ¢aed H IERe WHThM Jehed |
HUAT TEAAT HT Gehd ol ATl ZTESI(TER T
TEAT T ATehelT STTHTA T HehHOT Haiell QTiHe
e T It & ded feRar S|

IR 2 : gEles IWHHE SaRaddl @
AU - qui SR G

FRTATSTE JUTTel! (SR Teih) & Ry forenfara
QYT Zrat{eeh ATHRIC ATSAT T TUTSUT 378 TSl
TS W IATEH A R faww deam
(THTHTEARETTE ), fequR | Uom+ o A1eaw o
forn ST @1 U =k W eife e,
IIRA AR 3R IeaRad & stfgeta o & fog
TESIfeeh TRl ATeAT Bt fRET ot W o)
ATEAT & oA & 9 A1l AR FHRN & 3
AT o TR W THaT 14T 27| 12T 6T T
TTESAT T ATH WTH e o ToT Sax s dameo
JUTAT 1 Uk =5k § Tehdl & T TR 12T

1% Trial

B Transgenic line

Control line

120 - Hindupur Mysore Berhampore
100 +
£ 80 - ) =
@
©
[ 60 -~
2
i
a
2 40
(=18
20 A
0 = T T T T T T T T T
Mo AN AN QDD LA DA
STFFFE & &£
& o S G e e
OSSR RN > S NSRS
S + . P + L
& s s & D 0
AN S @
& ¥ L &
< =

o 1. g feafoat & wwdie gax Tedat & wed| AW Fel # uAW Ed % ded i e wedt
Arears (g TR - fum) ok fodl (Huasmrg, TEhe TEe7) qEdl Afed grEsiie diEaR2 iR et
AT & FROT GIRT WHhIC T G At 18 15 2AF| o1t 3R 3 et svasn: grastfeh iR sharel aEd 6t
A © : 91E - A HIEET R (W(AT) T A | TR IR A TRad & e ¢l
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7| CrESifeh HITHR2 ATEAT bl SE14TH34
TGl I SIGMET AT AT| FFF dhelch AT
el HUHAR2 & FATER HiHE TS & STRY
FIHHTT AR (1.782 UMW), hisl WK (0.382 ITH)
IR e ufaed (21.4 gfava) afed doasme
TS WTH e TS o)

W 3 : WK gRT qEiq FF9 w1 U
F@ TC Al arERe wladt WHEE
qEAT HT

frrewre & o 8 TR 3 qEashTedl iR dga Ry
Toh(¥a Td THSUAUTL (SFeRiee) & ofrat ferzsor
Y % I Fdeh TR HLT qIT HITHAR2
(srfogaeasiie) Saafadat & fau fgdm digr
T smw foram won an| SEEEdfes
YIEYATEA & ATIR W TAUET Gehflid & faeg
o AT grEfshee JERAT &1 AT = A
IR 319 /21 Tafa st 6t ge=mm 6 12 o)
Efree fasowr § afiq 2 o1 waeTAdL 3R
HUEsTR2 Icaiacdi # fafire &9 @ =1 2 ¢
@1 T | S TEEE 3R ARUAUATE 6] &
IR TR B9 9T foh |2 Ut araRet Trameratmd
Tefid aRaT § 3R R ST HelEl W 6
e ol ARSI e AERe o ThefTdl bl ekl B

R 4 : Wwde & wkreh wfafran wwf
# ufm wu Mt it ggEm sk sEiow
AT TH W |

4 FEIA | A U AU TiRET Wed Ager &
HTATH U1 o SR H = 27 511 ffirg St
Hach! 3K THIATZEH I STET § TAT SHIell HEGE
URTEAT AiEferer # Aigdye wfafsar @ sm
IS 2| SHIEUEE wied SwezdEd Ak,
afern fafian &fa, At st u. At
% AAIGER o Y hiHE AT TG aTd H2 ST
T AT AT B | SEIEET H A AIgeRk SR
g3 e Wk 7 ok 31 SwafueE #) U, wnefagr §
{eR SR IOT aTAT 168 AT 37 (TW) Ager
21 R SWA 1 TwaTial h wieew @ i
BT T AT B | ETeifeh TLR v § or S
T AR THIARTE 1 IdqT Il & g TloRe
wffsrar # S wd & TR § ISR T R
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AT AT F SR TAERI R | GehAT & TR
# T AgeR SHIAN, TRA HIHT oo
A 2 & o1 & gay ¥ faswn oA &y
oA | =8 seae =g SITAUll AIETEEH SRIfTeR
1z &7 9w fwar war oun) dwdifkaa
T ATzaT=eRIES (TAUTH) GRT Hshithsrs &
Tfsrgur vme feram s o S wiorer wlafsan &
M-ZFeifiedt femreht & fou Sat 1 wvifeq &=
TS A & IR0 =] AT ¢l 9o faret
F YR YR HIERIST &1 100 ng /T, &
qIEu # 29 o foru werdiug o |y g=rika foman
AT AT | BRATA-12 AEREe-13-ufiee (droHu)
Y o= SIu=diL Sifrentatt | ST o et
WA @ T | gA qrT foh e SueR
& fawa # THEIR2 A sTaarele oA AT A
TWAYRY Ot § Rl qfHET R qHAA & oI
T HITTEHT Fa=T AR 2 T ATH3ATSE FA
& oy HARATETHNAR HUUEY (FefeeTs Tazat
ey e Aferegmfen fedtew) st wfsfan
JUTTCAT i 3T § ST 3T 97| 36 JOTeA! o HeAt
Hedh THSTIIRUAT 3R HUUH9 ATt stfHeafch
‘%ﬁﬁrﬁlﬂzﬁ@ﬁqﬂnmﬁ%l@ﬁw
TN ¥ W A&d A Q’H HE -
STETTEETT ESHRSTEEIR -3 47| e tied
TEISTRATE THHISAR-THAR01 3R €T - T9Tg.
-0L(SET-TET & GRfT weew) duEdil
SHIfATRTS § FHerehae fohy T 9 3R S+ fafire
TTZFRI &1 WA &Rd g FAEIAR GRT A& S
T eftor Herelt srega fopan T o) StodEee
ST T AT s o &9 | ferar @ o) AAFET
fafa grr @tea sRuAT 6 7N %@ faetor fe
T AT| I 3R ATae Se HIfEe
AT H TAHTH IUTRT RIS § THAREN2
& sAfereafch 1 T AR 5 IAT SAfere <@ I
oT| Wl w1 H AT SR sifireater fmor
BRI IRomHT T sk Stuar anthe g

HRIAA
1. <A S8, Fed o, S o, o, o o,
@aﬁ,m%’aﬁ:ﬁ'm%9m

1, 3o FAR *dl, TRIRML A, A arE,

i, S &, MU FHl, TeeHy THIAR,



ufeaan 9 Ug faar & (2015) U wiEiciEe
TATATATE 31 § SIe digd 3 fiee
21| wrEfefre fard 5: 16424,

. Fehedl U, Eﬂa&“ﬁ TH, ERECl Eﬁ,
ST oY, ARTRIS, o US SRUIGHAR ol
(2015) SHfee TATA@EGE 31T 3o TER
foerqy (vAafan #AEemEser) T |
arsfefthen foard 5 15728.

. =9 SE, e[ o, sE wE, 9w, g 9,
ST AT, FRAE! %, FHeHT - 3ihel &, forg.
Y, 3 FHR T, AR A, A AT,
o T, deeg o, w@ied ud, e
U1, T H, MAETIA HY, Mol THaR,
ufFear ¥ Uz far & (2015) eedeM,
Fretic e U8 TAIeH 3T U sue shifean
Fatr g fedh o aifist diga | wrEfefes

a1 2:150062.

. M7 ek, FAT O, STRUIGAR &l Ug AR

St (2015) Hfeliger sATfcheaar 3 foe |
ETESIEA T Sfead Tes 7 feegy, vafan
|| ATEfefhe 2T 5 12706.

. uifqeren &, fogex o=, dEEm AR,

RUFHAR kAT, ST THE, AR ARH
U frm g (2016) wrwile ATECIshitgad
SEE ATE © dEes W fewad, atfian
KT (erefUeiesRT : HexATEe) | ATEerahitsad
ZITAY 27 : 844-845.

. gogad! dfdl, R 21 Ug AR S (2016)

AIgeR T ZH WA Sien ShaH 3568
¥ WIATEHRA o wrg-cife fag w3
THUYTS | SRS 221 : 387-397.

1
A Stromal cell-derived receptor mmrecier_donesih ' Do)

(NM001013660.2) 5

GCTTTCTCCTAGAAGCGCGTAATGCTGAGGATCTGAATGG  sgRNA

B sgRNA expressionclone

CCTCAGCATTACGCGCTTCT

ztl'- [} L ? L] S92
HON_1ik cht_bse's =

Cas® nuclease expressionclone

pCRISPR-SG01

——] pucer }<) Amp H.‘ujm)-(‘} Hygro

Relative gene expression

D — o ——
yd

CP-C9NU-01

Siell) Poiyh
e, T, — .
-aUCar.“,n— Amp ﬂ .-t nec = C."."E;

®1 sor2

&

B

5

&

|

0 : -

Control LPS Treated Knockout

o= 2. duEdin wifvrmet @ HemRemEuadisR /Hugay vt Hifeuees s ufefer) %) wmsmen @
THSISTRUAT, A&7 ¥ Hled Tomd Sifirer-acrd Rawer (TeEiame) S 2q Aer, A ok Hamsdst &
TISHTEg WG, @) AT § YITh THSISRUAY, 3R HUUH9 <Fell ATfene 813l &1 UGeld, M) &ard,
TAHTE IT=TRT (2 TANSTE) SR e 3TSe riua1 RIfirrsl & 9o fohy 0 RuAT et giad s &
fou wefifa g 1o sER FdieiemR | a8 W Sfas Tetiehen # foram o an) o ufgat wwe afadw $i
A 2|
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I FHINE AR GO Yeée / IEM

2. Teagd! il Ug T IS (2016) TRUATATE

1. FRUGHAR &dl Ug &Il TA (2015) &
Reg a1 ugsra Reg o1t ST 2014, T3
SEEAT UL 37, (TH) e /128 109: 2137-

2139.
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N gagd Fug-10. Affufad siw vreada
A RTH-10, T TR ATH e 3iTe
A focwad, siwl A1, Ud. SUHUE-
AREIBATS TFIehel UfscTehar=d &. 123 : 79-80.



ATV ST T ATITEAT

HEX TE T AR AT hi SHATHhT TS AU TSRt

L Eap) TReAl ERA STIH TTE AR
fieest s T FAR IS ST SHEATT
T sfifrara RS FTELT AT
ST AT e e ST
HAAAT AT HTSs FTaE™ FEAT
RT stferEr Sist HfTE / FEE e
A HE firg Trfterdy el Hfgen e
T e T T afrsiT 9 fss e e
AT PAR ATERT SETICONHPED
& fasaereamn STELT TEh
& AT IRATSHT HfTss STEa™ F2ar (6 S 2015 T6)
e forek iAo T8 SEeE e
(7 T2 2015 % g &)
BERILETI T e e, FemETe
T T ARRSRHA HrEtuhsl, BedEe
BUSIEERL STaEi, e, daE
St Equterdr U STEIATA, BTG
& IR e AATECHTAARATE, TazTelTe
BT T ATECARTHATRET, Bexralre
ol Ht e sfremuEirasRe, o
oA At THUAS SFEddTd, SaTag
BUAURUEL TASTEH, BaxraT
HieA aret AT ST, 2eETe
TS Fftar < HATECHTH, BTG
& 2t fommn FI FEATA, BTG
A WA TAATECHUH, RaRIeG
iRy e FERAT EATA, HOTITe
ST At gieR Afewa wiers, Pramga
s 3, e chRren it i S i o

1 A H yreiferd St # weeerqot gfarfier Sfii/ F & S T @i w7 AT PAR6G %
TS Sl TEA Td ANALOA A3 T AT eI TR Y HATEHEH, P-R6A, TR
F fRR fodam &1 war =em| =& JeR 9,

2. HAEfIE W&T@r H IETSIE Jeaiad TR AT /THUAUE FIERAE wEe

1 T T AR AT TARATELILS, FHITST 9 MiaPaCa2 PaCa
g wfqaeqrdia a¥ & wiew 9« feg g FifYremat S -Tafees efd sk s/ |a¥t PaCa
& & ) (A 31, 2015 ) SHITeRT T2 § TaTer it exfer wefsfa | zoh

s S (TCT) : eaR ud g SORT- HIE @ A HGG SR A
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UFetaiye TANE # WHAeR fumsdsE sk
TFYN €eH &l W9 § PaCa ¥-ARID1B i

TR TYER qHET T IAT AT ¢

HlaRTed FeR (HRTY) : wnt- 3R Wnt+
Wed R ST ¥ U ®Y § dgR foeu w
vifeherd 2ar & wifeadim faaun & s firs
Y § THYEE S "' 1 ud1 91| 36h 905

T e &9 § e 12 S0 feRms=R @ uan
TAT; IqT G H AT &k gUR THg H
aifgfy <

ATtV fR : e 48 TEueEgfes HaeHa
ferwtfem et o fasaww foram; 40 (23 w9El
T HgaTaERE -Al (EDA-AL), 16 H EDAR
R 1 # HreEwre U fafe-veag 39 ome

PAR3 PAR6G DAPI ME GED

IP-Streptavidin

< V]

he] 0

[+ oc

g 7
O

.. aPKCT

i r PAR3

P -

input
- PAR3
input
C

MIR 4466 BRAF
~ ~
o T u o 5
£ = E £ =5 =
i i

D

-..- Ohr.
A 24

o 1. P-R6G (T- ¥=T) R M miRN- MIR4466 (9-F ¥9d) &1 ATT: U &, TH-AHARGE
LT P-R6G 3R P-R3 (TIUR HIFciad T Ueh HIFhIhd HFIIAC) %ﬂgwﬁuwﬁtrﬁ?m%lﬁw
@, PAR6G THEITYS THILM MCF7 ShIfTeRTA H hIfAreRT TMfAfierdT & GHeiian oeal & | 39 &1, sHsarte
m%qmw-rﬁﬁ%ﬁ%mﬁPAReeaﬁmﬁqmmﬁwmﬁw%wam%maﬁv%@ﬁ
B TAUES; TE-MEM, Thues iR wefefafen & wma foue & dwee @ digar ®1 99 €, e
fwor & MiaPaCa2 SIfATRTST # MIR4466 & TIHISIE g <1 (¥ BT €| TAUIEE, AiHd g@a dfhufes
T THAfeaw; TRERT, A1 TFoie Sheldl; T, ST AR, STTRUUE il 8= & &9 § I9anT feram |
e %, MIR4466 TFTTUeh TFSINH & IRUTHETET MLL2, MIER2 37k DNMT3B o gifeshte TRl § &l UTE 2
MIR4466 ZTEhFee | HTY T Ycieh ITEshte TR ol dfek gehdee H HIY U TR < Gei o €9 § Weqd feram |

Vector PARGA  PARGG _
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(EDARADD) # BJ¢8 T 47| 398 EDA-AL
H UH FqdH ST 23 el AT K G1T AT
EDARADD ¥ 3« & furd femam wmam ween
TIHATEE HZe FEYH I 40|

qaA™ wiagmda af & fY 1€ wfy &
foazor (s 1, 2015 - WE 31, 2016)

et : PAR6G HEK293T ehifarertati <t
Frfarert fagt # PAR3 & |19 He-TTIhd UTS
T (A 1 &) | o 919 WA 1 ST o1 o<
foram wr, ifSreRT vETE (A9 A Al T
#) ¥ PAR6G (3R PARGBA- w&i) ity
T § A e w (Re 19) | s
sifafcd, PARGG HaPKC 3k PAR3 & @1
yrequiies fsram Y (e 1 71) =@ R & PAR
FHIEATE o FFAME ok €Y § g qfirert & g
Bt 21 ARID1B wee 2813 o Ufede €2 % us
Fa9 mMiIRNA MIR4466 1 @IS &1 TE,
MiaPaCa2 sifaremtsit # zaeh a1a-Tfaferesn efa
&1 gfe it 72 (R 191) | sEEwRies fasowo

F ATYR W 3% @efea MIR4466 Trter
e &l TE| MiaPaCa2 Sttt  MIR4466
THEIfUe TFIIYH o BRI 9 Fefea erier ATa:
MLL2, MIER2 3k DNMT3B & vare # fafire
w4 aE T (R 1 @)

et ;49 fwar ¥ wrvEE S| (g=0 W)
wauen feown ¥ F-we) fauiia wntt @
Wnt- 3FRA HER BT T IIART TR Fed
FER EI-AT R ¢-9 TR FALCI bl TE
(F )| =7 ST9 Fofeex &l Jeeshe aTqeiRE
¥ IUA- AR YIS AR IR el |
frafor fomam M| fErR g 99 (5.0) R REf
TEUUH ¥ 422 foerar & v e &1 udr 5t
ST Had fireR Aecaqul TG STATAT TR Wi
% T H Ca2+ WTH ORAT © SR a8 Hgcaqul
g Sfeher Teex (STUh) & &9 H THTRuel
THE ¥ AT © ST HA: TARYM ferar S @
IR druw fufeas staerza S &1 ST foan
ST ®1 18 3R 8 Wnt- 3R Wnt+ JFed FaR

1, Wnt- Yaea F 3§ Frie w2z 9 an Sl

FE

B
i &

EEmEaE

o=t 2. wit- 31t sriRie TaRfeE Fed heR @ faRo ;99 T, 49 S R fewifrme wints & wint- Ies
FeR Hueq | 99t o, Ca2+/NF-T Tafierm wit- Ydeat SR G8e § we@ weaaqul Sraraifred wishar g1 9ad

¥ 8 & 8 8

=

Mutation frequency (%)

D-
PP P L EER PO DD P
S FE qut&*qp b@*e"%&vg\ F S
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EDA i ﬁ 08A M P C
E g 5000 = —
1 3 6 9
44 l' 3 } =
T T =
- F-R1
1000 - M P C
500 — .
4 —
500 0%
250 250 w—
A B
Intron 1 |_|* Intron 2
128bp I_I 174bp
RTF
-ExonA |mﬂ
PCMV Intron
C

EA— |—52—52—| 1—|2—| —EB
'Gssrc~ ''''' AGGATA

J

Vector
Mutant

)
4'|E| Wild type

M
300bp — [

200bp —p [—

EA—] [— E2———E2—) —EB

TGGGATCA————TATGGATA EA—' rﬂ_‘ '_EB
350 410 ' 0
MMM ' HJ
intron 1 — | exon 2 ] intron 2

ttctttttacagATCATATGGTAAAGGAACCAGTGGARGACACAGACCCTAGCACTTTATCCTTTAATATGgtaggtgacaaa. .

a

o= 3. 9c| U-dfl, TS @ Suw (A EDA-AL 98 @19 &1 AT s qige : 9« U fquffa s uige
gfafaa o & g SuanT forg 99 arel diEisR ATEER UEE (ST e 9TEER UE 1 3R oF STRidd wreed
AR 1 3R 3R 2) & @F @12 ok Uize 1 S o1 saum & &9 § weqa w=al 2| TH-3R 1 TR Scrg
& freaw S o Hesfe wfafskan & sae wRm # A A2, AWAT2; O6A, OTUDGA Waffd gu| 39a =t # F-
R2, 5114bp 3R F-R1, 295bp WHIsR 4Rvm @ u| siaie uifvfea g & &9 § fRam doemea
TrEeEE s T 13 # faear (428 sfidh) feran s @, StuAu deg; o, Ui Sy €, eree s |
a1 ©1-2, Afadt EDARADD 1VS2+1G>A Tz HT5eHee fetRest UaaH 2 Temzfént 99 €, pCAS
TR ST 99X i PR weqfd, M1 EDARADD TFaH 2 HieisR Sedre) (Ve sk arzes oy,
5 TerTE ATz Wy i feufa o uw wresfem grr qutan ) @ 1 @ Awfan e sk |t § wele
fora | 9 €, dRfUTE 99X IR T Geg ScATGh! 8 Soue Hela IR giehaded o e wrewk weR
ARETE 3R ARANAR T ITART R IR -FH AR FT WRIS oef ferswor| disbfam zosarnme fefufFan
THH-UFE S e h AlHAAT (AT3eE T ERALH ©F) b IRV IouH §U IR TAF HARE-
iR seure ®q fhfes (Wade graaden Bq) wem=a |rzed Wi gus &9 § fe@rs | oF T, 100 st
2ITAY ©eX; 3T 3R UF off, pCAS IFeX UFEE HAM: T 3R &5 T 2 3R A2 2, TSIUSRUSIST THN 2, 3R
249 2 SHN: 9 £, EDARADD TFEH 2 & Hed # Ry U =@ stemme § o foRfed 5% Tz wrzed
(X@iferd) &1 ueaT 6T TE| T 2 % TUH IR FI TATNGT HA a1 T HT H I =T |
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FRTAU YAl & UTH A STFRYA HIHERT AR T

(TASTTTH) MeTika RN- Hish{en 31 o e
ey fosowur § W Wint- G 8 ©: g9
Hecaqul =T I AW | & U & €9 7 Ca2+
Tomafent &1 uar = et Wit- e ER S9al W)
TASHUE SATETRA TSI Hiehfel & =1 e
e fRT I -PC, TP53 3R MUCK 3R SYNEL
& afafich KR-S # wded &1 war war (e
27) |

FTaifire faeR : g TEisR-ShuAy st
FT IYART TR TFEE-FIT/T EDA-AL oIS A9
& sl dige it Aftwr it (e 3 %-@) 3k w
drat waAEfan STE %71 SuAN wX A9
ED-R-DDIVS2+1G- TIATZH T3¢ FE &
frufeor ot fen (F 3 w1-%) | =o s,
T UEESl ¥ Soa A4 SAEme S
ED-Rp.L397H To&® ®2em &t ge=Ie i |

wTEl Ao HR ey

1. WUSAR Hivciad H UUsTREST it i
fasrar)

2. TEUACT - HAT o heR A | €2+ /
TAUHUET Gehdd ART eht fagrodn|

3. TEAUAL - HANE & heR H AU THEITR

T T T S AT |

4. fafsr srafren fart 6t BRI & wregm
yfdema foRaT /Jea™ wHEar &l guTfaa
FA | wafaa meeE 6t fata|
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1. ST HISR, HHTECH Tael, Hifarad s,
Gelfe TH, AT THEH U3 3R T (2015).
THzed B SEMRET FAEEE ;T
Aedhace Teciaad’ ¢ whiree afmufes
TR U | FeHIAT ST HIH T4l -
difore Amiaiciged 74 : 447-57.

2. STSIH THE, HiEgl o, T TR, ek T,

Tqeg ot o, MR TE, IfUF THSM, RATRT
IR, T ARY, G0 TH, UeAEeh T, T4
ww, fogsn ww, T ¥ Uz 'R U (2015).
TfeH R Ui 3T e RUaR st v
ifstfea forer fogm e = 3fean| afdiger
RAFARE 54 : 1807-14.

3. =Rl Uk, FRer ovuw Uz s wwE (2016).

T g SUARUEES 5'-FTA=E d12e T
ffea =7 ufFeasm aitw ¢ weeske forfeas
5-TATZE A1Eed UHS stemmd fafra
TEUETEYfeh THeIReHa et | smRaT
SHer 3% AfeweT iRfedd Ui q isTems:
10.1002/TTT8SH. T, 37607 (V€ H) |

4, =l U, AR AEOAT, T=U TERSRE, 9

T, U gelTd, T &<, UH $2T, ud frfky
Ug THEI arFH (2015). § AlAA TSIUAR
U1.UA3970 fHEE ey TS sieEed
Sifirie erEdeEgies THredd feamwifim)
Sqd HI% § LAYAT TR AT ATH
gHelaTSt ge dFfRaeian Ssnams
10.1111/51EH4T. 13587 (9 #) |



TR A {ed T=TITTeT

FIEART AR T8 Foltd o AT Heht Teh HorUT AUt foeuur v3 sham SR U9 et At &
= Tk AT qgeA — STasiachl or gThRFdfefa e & grsiere

TRt E{EIlC Ty
oot B &g e f
I wEE {fta
& fieft T
@ T
ST
3T
(1) TR ST 1 Uk Se9d & Fhach § iaFead

fofies Stte &t st/ @=an| FfFema fafiee stH
& 9 TAA (A) @ s (WT) + (A)
TR H qrEeg-arzq (WT) ATl & 38 &
T B | ATfe H A1ges g (Seegel) AT |
g e UIaT ®| Afeca ® Sl oo feRel off
AT - & Uar qE Fdql §, W FO
FIhT FdeH & FAlEIZT ¥ Ual Fodm @ foh 9
T YER ¥ S H T o FRU Iad e ¢

FIFAY ETEfersiaR 3R dF-hES gRT USH
TSI | QORI Ui § SiE srea SrtHe e
T AR €| Fafd N. tetrasperma ¥ Neu-
rospora crassa GRI STShAVl 3AdeT TR
& AW | TH SIAMI BISfee TR &6l
(T™ ATHeR) T oA TR ©; TA SHIET-TTH )
TIFTARY 5k Ui SR H DI o, %
S HEFIA: U, eaEt @ e 81 T x N
HIES (ST =TIFIAR0T, =9 Hehe  €H),
T ShIATERE &l Jece (TTACT) AT USSTEe -
1 (TSIS) 9UER GRT ¥k foham ST dehdl ©
(= 1)1 N. crassa #, TUadl 36 WRIET Sed
1T URED (AT 4T + 4N) T Iao Tl €,
3R Ffe TR Siqaslt 2T ®, Te g
oM staT Rer saerian st (31t 4Dp +
4Df) & |1F ATS UREN I Fd &l Gl
TUAST 3R TS 9 &9 § Tah 98 Bid 8, T X
N i€ =@er at, TA, 3% <1 0T TRrE! ot a6

Beed |15

Tiss ST FEIAT
SETICINCIEEaN
RETICIREED

qehIchl TETIh
FIHI eI (FaKl 2016 T )

TEAT Iqe Al €| T8 fIuid, N. tetrasperma
TN x N SRIETST TUAC! ST SITERYT e §U |THT:
IR e Ceh Al (TV + N) TEhiedi,
FAGT TN & &g IR Aded CeIhiRAT e
(Dp + Df) &1 Ieua &ar € (a3 2)
BRI (AT (Dp + Df) &a feret oft wrorrfer #
e I | IR e fRT T 4| (Dp + D) 3R
(T +N) B shiaig smzsfeara Sta § 9RT oI
2 3R zafou =% g9 SeleEw B ) quTy,
gfe 37 Frterza # fwan gl e, w0 feafa #
g Tohd oK HehaT ¢ o Df ATYS H T e

fe AR -H=a S saferd 2

(2) TR SITHAT 1 ORI Te29F © FE qHEAAT fh
Ted AR HRS (AR FFITSE § e
TR TE & wY wiE W smgfiEd e
(THTEgET) gRT sAfereRtar atEeg -smEEeE N.
crassa ¥¢® W fodl g2 wWiaifes wmsfan foam
Tt B1 eA dfichoqar i R arzes R aER
STATET o o= €iehd SERISTSIET | Ueh 31T
e THUEGE! S Fed g Sd € iR g
HT TAEE A T, SR TATEIE! T A A
gfefaa 2 €| amEes -amEETes fo=ad 1-a
(sf1) 3R TR A (TH) TH SUeThd THUETS!
& WIS T TN €| 37 EH T START =, TAA
A ATZEISITE mat-A- AR mat-a T THLT AT
frafo o, 5 <t /w9 wee ¥ oeex-
TRISITZTE ShIE SATZETS{eh § UHUETE! o TIeaT
®q eI THURZE! ¢EeX 1Y ST Hehdl €|
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ALT

NR

l -

ml;mm s e
= e e = = ee e e-e e a e =]
TNa NP “NE NR

T TP Dp ND
[— = === X 1 [— = = = == X
= T®
ND TD

o : o , Df )

o 1. siadsht TR (4) shiE gRT AT "@iehd | sfeade (TTed) 3R TESEe - 1 (TEN) gHEReT| TP
IR TR 3R grecdiehe SR iR e srarard o faaffied axd €1 NP 3R NR 376 N- Zoae eHIanT® eid
21 U, & 3R € FwuiEe JHRME &I Side AL, 29 AEA] ¥ UAU ] ST AT B AR TS g dishd
TN | @El i 2fd € S greeliehed s ed § foe) eid #| querd #,T0 3R TR ol Ueh warZee did
# 3R NP 3R NR &l 3= & yues fopan stran R =g &, danfaE- || ok diaifess & @ deifim | e Rea
2729 ATHRT, FATT 4T +4 N ST g TSN, NP 3R TR &l 91 # ge fohan st € &R ofd@ # 70 3R R
FT I H, YU FRAT ATAT 7, FeAd: 3118 Wed a12q A1UE, 4 Dp + 4 Df SO BId §1 &, UF 3R AT Tz
e B € Sefer SIUE arzd sreaed e 21 & WAl # u, St o & o wigen, S # <t ofik & e

? fog u A, ok @ & g2 Wt 7l 2 2

3 wfaagaea a¥ & kW # fou Wy
& &1 9w (31 |, 2015 96)

(1) radefia greaeRy® (AEdT) SR s
T e shiEm | W Sl TR Rl @
R A oIk UEe SERMI, FATT SR ShIHEm
W " ek fEive wmEm W e e e
(vitrewe e fegeat) @ fmfor =i € (o=
1)| &89 q& ¥ 31ah N. crassa T2l o siah iz
st Traffea frg €1 T x N soiet § &1, 1 3R
2 0 WRET & o= fadiedr &1 gar o & fau
A el gz S - fafirse wrzme & @
TSR T ST e & fou e aasf s=7ar @
R z@h sed (T + N) 3fik (Dp + Df)
TR e T fafifa &= &q N. tetrasperma
H IR ITs (EB4, IBj5, UK14-1, 3R B362i) <l

ZIRE oA T AT UG R & | RRIBRAE
T Tk - shitaw | IA: (T+N) 3R (Dp +
Df) TIRTET UTH G2 | Q1 eXIehiATE 3w TSt
v A5 (T+N) = g #few ez &
THTRIRATER (FeF -T2 ) RITSHA Fae
Icuw fopu, wafer (Dp + Df) & Faa St
g & #fen T & aed wifafsaa
THIKICATT Scae fory| gAY SRt & feame
¥ HE U USATG & QORI TSI # ZTecATchar
g Yedl ZERIM AT| e WoigR o ; (Dp +
Df) gehiata & &1 (St 362 3m2) & TR
| geud U ATt afstefea et (eifafzam)
W IR FfFdaE g ke fFaga-fafiee
Al & &1 | Wehe BAT| We o S 35: 1263 -
1272 (S 2015) H WerTfara a1 Tl
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zqah sTfaich, g99 9T fo6 T(IBj5)Ma x E A-
3R T(B362i)MA x E a hias 5 IR ¥ 37fi
s (STederd) UFEl T & 912 Sz W uet
I TE Y| TH T -4 FACET Fed ¢
TH UieheudT T TR & shie fafime &9 & seeee
JTERUT S THTIIT R 1ol TV B TSR]
T MU ;) 3R TgolRie-1 YU i GHTfd Tel
fopan| ufeream =@ ota W smanfia ot fov C4,T4
a T T TH ol S o oI SuamT fopu a1 3R
2 €8 A a€! SAfess guyfi s | aikorms ey,
TN X E ShTEST ol Ueh 59 §HE A9 -4 HA1er=T &
I T SHSIIERTE o 7|

(2) wrTEdt forelt ot T SR ST STRUAY SE-
Hifsuee wisran grr dafaE § oo S| &
T 3fd & & g w8 I A gtk
T AT 8| 2r, 1:Bmlr, 3R :mei-3 oER E |
r (Round ascospores) &t Te Wfd €It &, Bml
(B-tubulin) 34T mei-3 SF AW 1 W his-3
ArRE § e forg S 8| wiceger #fa arza &
AR & AT TR o 3hid ¥, U Wil HiAfea
& |1 ST 81 ST © 3R THUETEl- ¥ Helg
T ZeThERT RNA (masiRNA) & G538 ol
IR AT & ST 28 3R 36k Fa Afear emianTe
H THT IRl ©; 3R IRUTEEEY TSRy el
TEHEIR SEMEAU 3cqe il &1 SHAISTERTE
tester A x tester a ShT&l & THUH &I UGfd el <l
AR 9 2 i aEafnr & awi-Sifime Sad
TG o Y e ol ghe e ; TEehT 3R TeehiedTE
AT €Y T G| TARRI UetTed ST
ATEeE AT SHIRTE # 3 Z9 i Tehd & 3R
I T ATersiad! Arged o forg IRa wd €|
T qReeIT @ foF owex iR aTsee AR &
e diehe aiferafhen &SR0 sFafea B W
oid B SR THTEGE I e o fory wHTEgE!
T TS AT Atk St st it 2|
ZHRI YT TN o oI, BH UHUEZE! AUfeRT azee-
FrzEeed foEudi-1 a SR TR A- ¥ I
AN mata 3R mat A- § FEi o&ed ST
=Ted 2| THEgE! @ Weiia o o forg w6 v
TER - ISR Shid AT ATH (e s /T
gurfh it Aol <)

S /TE A9 § TAA A -SEIARTE U Sargf
(TAT=EST) & foru smasFer mus-51 S &l Bide
forar| mus-51 =T grawifin SuAy ad
BRIANTE IA: Fegdl gRI €1 Uehighd €1 Hehell €,
IR T st Uy ¥ fautfa fodk T @
fafifa @ & gfaar wem w=ar =1 Afea r st=
3.3%F ol &« BId € SR shrray 1 W feufa g
#1 4.1 kb re'-hph W= ege 1 fmfor oq &
o0 gaa-TEe TRieR gR1 U 2.3 % of 3 $de
(re') & AT F8e ¥ SeT @] /T
mus-51 ¥Ide § aRad™ &q 36 Seede & IUIR
foram 1 <t © R emnEiE aremm R St
ST SR T8N X 37 gRT 4R foh g
12 % ATET BN S i r2 YRS Ueh T @l
foadia Afaw arza & SeTR 6 & =1 shie fera
ST §, SATURY TER I M Bid &3 ST eutan
2 o 38 woR & w9 | r2 sMgfEd & ' A
e i 2 §, STelfeh STel 1: 2 YTk Ueh T ohl
UM 2 r2 YR T & 1Y Shid a1 ST €,
TR A AT H A TIE 3cqe BId €, S Guia
2 foh 38 WehR o shTEl A 1 r2 degeed giwd e
2 T /U8 SRISe § 39UA AU r2 dAEh
TER W T Al H1 FTEI 4|

Faam wfademda af d +1 € wifa (1
Fde 2015 - 31 W, 2016)

(1) =@ ufkeheudt &1 = =4 & fau &
T(IBj5)Ma, T(B362i)A, E a, 3R E A && #
T T T EISTIAIET o Rl Hea -
4 WATETE BT €, T % TE &l TR Afew
12T o ATZ0g C1EY UA oIl &H o |1 Shid
fera, 3R U 1 WRTET e feper | amEee- w6
q T(IBj5)Ma 31xaT T(B362i)MA & ATa hid |
T - 4 ey vefdfa &t forar, qunfy ash
TF 1 TRET 9 T(IBj5)Ma 312 T(B362i)MA T
& | e § B - 4 SeterEd veifa fEu)
=8 qq1 =aar ¢ for 37 |t 9 £ §de | e
geaikd forar iR forell 9 o EMeRE drEes
TET TAE Tefee qel S| agiy, § 3R arses
T TH & 14 AffAGAR ATHRE TiferHTihe &
TF 1 URE 6 o= a9 JF9-4 BT
Fead & AdHE TN a Rafaa mesw @
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gfaurfed e ara | |19 hEErE & @
YAFE0T HT IAT FAT| AR & ATl (= o
fopam s 2) T ga {6 fFM-4 Al U4
ST 3R T, Cgeqdl ST o s Sieae - Siersiaen!
qeR ZARFIfefarferdl & wRU Ieaa 2Iam 2|

FHT-F, TA., deynt ek # fowfaa
BRI AT R TERTIR I TR EIHIhIAT R
TERTEITE & Ueh SIS gRT Wiqedqmaq & fegr S
?| Sifire TeedR Hde & @19 hid | 36 ThR
& yfqearw # gfg & 9|t 8, 3k sme
BRI AT ek TEhEqTE a1 df 4T (sieh) +4 TF
(sctR), 312r@T 4Dp (s4eh) + 4Df (SeT2e) I,
1 "ehd €| B U foh 5w TN w5 o T @
T, SITEIHT T o AT Shid H Scde STk RAT oeh
URIET /& 3R UF 239 A g | sfere it
TR 3T EY| 38 UER & IEHIE AT
forequr FTaet €T ® ifeh A haet TSI & Heferd
U & IqW ST IcaTel bl foRmT
FA & g o g ®, ok 3 gt
Rt & forg fafdrse a1 ik =78 (Dp + D) | (T
+N) TIRRAT AT R HIE THE 7Ll ATl
T URepeudT I fF A, wwar S| 9 .
et SAfew gsqgf A sEva & aieEd
SITAATHRT -HER SARFI(E eIl Rl JehT AT ST
T TEREIR TRy %aeR v A9ATH H
TUTAT B | € TEh! & |19 >4 Fder UEhedd
H "STEl ATE T Al Uk R Gl €,
e sRo &g i Tewedd S @ @ aikus
TEl enm| =e ¢ foh ueeieaw it wenn § gfg
(U Bl © Fifeh BRI R TERIEard &
SISl GRT BRIk AT ek UEehrediel wfcreamfyd foy
ST €, T sheel (T+N) ekl | €1 el Hehell €,
(Dp + Df) TEhl ® ET| &IE H WF  -Welzd
TRASRITE &l Iqd o4 & fou 9ate &9 &
IAA TR G 8 Ugd gfes e fererEa
BRI R & TRIET 6 T &l =St TR
T &0 IR FHAT T| ZEH TRNE &k T R
FCHT N Tl ¢

T(IBj5)"a x E A- 3 T(B362i)MA x E a shial ¥
HFG-4 FACET ©q d1¢ad - Seaeehl - ok
arafefafadt &1 AT, W arEes @Ry T,

oaEt & A1 T(IBj5)Va 3aT ¢ T(B362i)VA
ST § H - 4 Felerzy 6 seuteafa s e
Fa A SU? T(IBj5)Ma 3R T(B362i)MA &
qTEe aTZY TE & T1T Shiad o W gIieaee 9
fezanst® =1 vy forar, zow SeiM @t iR W
TEW K JAAT H ST eEIhiATed < W
TREr 3w fou| za faanfa ft S oA &
fou, &A9 9TeX AR W T(IBj5)Ma x 85A 3R
T(B362i)™A x 85a Shi€il & TEh! Teh{d it | Teeh
H FR-TTS 9T W, R &H GoIH HATS TS Teehl
T o Hohd B 3R Tk soleh TEREqE i Ioafa
& S UTH wead o Sirersd o fagRe gg
8B:0W Tkl 3R (T +N); (Dp + Df) sat (N
+Dp) BRIkRAE SiTerzw & TEwiedrd urg
T R F© AT ere & SRAlE W
0| T Toret 9T BeRIhRATE 3% Tie Ugh!
TTH S <hl 3T A€l STl © FRiTeh Tcdeh UEhedR
ree-HigTfeeh ATZaIted gRT Scdd 3118 ATIeht §
¥ TF I UTH FAl & | THRT gATE ¢ for Teeht &
A § TEReaE e § faarhia e ¥ Ted
qrfsrer ot Harae & sfdfcs T@R e
ATasTHRAr eIt €, forad # - 4 HARET )

AT HER o ST 2

(2) za@-satEe dEtaR gRT fAffa re-hph W=

2UAT &1 STAN &R S /T mus-51 T &l

e -t # uiafdd @ w1 wm

Fft %k TR Tl g T IR &A 39 four A

R v o= ®

YhTAA

1. f&t 91, w., @1 wE. Ug wesRaR €. |l
(2015) =RITIRT geammiad fog wrefied!
gweitone Ug ffRfadet =1 R Fedee
WWWWW@@%W%W
- fofires sfma | T3 « Stear, STAw , Sifesa
5:1263-1272.

I AR

1. FEEEHL SIL UL (2015) 9¢ &9 o1 A 91
T JERHAE 3 TREART CeaAl 3 :
Sfee graRmeE fieerg. 39 M, ategd 2.
Ufeds 99 TH T A9 7 SR 3R &, TRI=H,
forR, feaords, U9 47-52.
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formt 2. =R shreET SR U, dereumt # uEed ot faehe | Wew AT mat A- SR mat a AT (SFAST: Gl
R W 99 & o= o 4 feize SmamTe At & scafa e 2, fa aetas (ae9 s T @ G
AEEE 1, mat A- <1 QAT & 3R mat a Tec fawTfora garseor 1 garfar €) 2iar © 3fiX 31s ewiize TRl A1fe
(4mat A, +4 mata) ITT FA o Tee-HidTceh HEIG® (S o< & bt O9a) | TF. shreat (U1 99e)
H, I TR TAE TeRE A S9 316 RIS IgfFaue tehreard § fawifsa € 9 €, Stefe uA, Terewt
(freret 9et) & wEeht IR SRR TEhiedie ST §, Yodeh H Ueh A9 - e el (1 mat A+ 1 mata) T ST
TfqE ST @ | TH. e TERIETE mat A- AT mat a AT T2 T ST ATieeh WTZHferT Jeuel Rl © S
Fadt faokia AfET arzy & = TERRIR | oo ATAdT & a1 IFHa 2T €| 3aek fauada; fenfanfes
(mat A + mat a) TA. dgreqAl drzafedr &1 Aok-shid fHaT S Gehar €1 wHT-efl TH. oremEt § wieR
BT AT Tede & Ueh SISl Ueh 319an s fesnfaifes weard ot ufaeamfug o= gear B sifiee sms-
TR (2) Tée 30 YHR & ufaeam | gfg oar @, 3R 1 TERae d% TEhl il Soud @R @Rl ¢ T,
ceremt ferfaifes wrzafoar wvfi-wsft $o Smmhiarfes wmmEfea (Afvefoa @) o f som o=t 2,
iR faudia #fewr arzq & A=A & w9 S -shE R whAT 21 (TH. S L SR G, €L ariehE, Siefew|
129:25-37, 1991 ¥ 37ehe forw w) |

2. FEER, S, . (2016) URAS| a1 - 3. hrEdeR, ©f. Ul (2016) siee fafedht wlr
IS - 3TTSC TR, STl 31T SaeTzet 41: 1. A g NUSTL S ATH § HE TR
feIgei=e | =T ST Afeg® 31 sitelg frfedhn|
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qTeyd IATT] 37t Tsham S=mTTTet
HWATH UTey WTAeh sht 30t forafarfer qen uwaret gareut & wrer sia:fram = wwgm

E:Cap)

Mot s

AT =Tl
& wm

fam R ure
HATRTEAT hehg
TAFAR FH]
faryasta ama
vt fée
PRICCRCIET]

e foerd wam
TA §AN FAR

I AT

WG9 FHAR AT
T ER&adl

T

1. SIHEAEE & IUAT SRl Sl Jgd™ Td
rfirerero ;

2. A*HETE SUEE U SUAT H RIS -
SRITTERT | AT ¥R ;

3. SHEE | WIEH Fau a5 & Yhrd AT
YT H AqfHHT; TH

4. TN AR TAT UTGT GRAT SAfRAT H
gAY 6T fHe

30 wiagea 9§ % yRew 9% g g
& g)iw (1 e, 2014 - 31 |, 2015)

feepfaa fomma T (Ioaaw) grr wfifsues
Tl -l FHI(IR TATE AT o |l ST
e & aEd § Aecaqul it fawmar 2|
TEd & dRINTA FASE § qEEdd R A
wie gfg =g FamEE I o, 4 sfifioted,
SITEUE 6T ATETHAT Tl & | THR IRomH 78
t gufq € foF RIamTESIYE ¥ ARA & Fet
FAYET Fe?* TEEY &l IYANT oA & oIy IFTEA
sracsh it faftat wie dasE & S age
%wﬁwﬁﬂﬁam%aﬁamw%ﬁw@l

TIH AT

giss ATEIE HLAAT (WTE 2016 )
IisS S LT

qRES SFHE FEAAT

FHTS  SHE AT

HSS FEE e

qiss S HEAT

HTSS SHET AT

(20.7.2015 & TG ®)

qehrileht Jrferer
RIS - wfTss s stedan
(FE=R 2015 TF)
IfATSHT - wfss sEweT™ stedn
RATSHT - s SEEeT™ stedn

Tehcll €| APRA & SA(ARTh, T SAAHATE
Yeaifeferdt o forg strasaens ez 11 gisheA fieeq
H SUHUE H ey YR g |
SICHTE B AR HUHTF e el g2 eTEoRateed
gfafsrr (TH3R) 3R <=9 111 €k el
3R THACH & H¢ BT THRDINE § HiSg B &

wigsy #, &7 vaus S it wEvme &
AT HEAT ATed 8, I ATERA 319deh 3R feamen
o T fEa aRdt ®, S SUEuE J[eee
& St TR 212y 1 Hishe, Hagar SR St
frmfor § forermm et €

T FamEn {6 wg we § aadfar widedi qm
Sifee TeRISTRET | HiSG TId | 319 STeaet
3R eaTeRd 2R & SR W g6 T Al &
wEaTd fopa, ST g wfasgamt o=ar € T amfse
FET DB A T HACEUS BN ST
TGAT FICHE BT © Hleh TT S-SR Jsiear
FEAIT & 9 H FEEdl &R ghdl gl TR
it & ar =« o e gl sgeaert |
T FA ATl foeqa €9 8 wida wgua-
ufaferar & gRM Swafar weikfees widqadi
Frerzfue geSAfadt &t o= @ar |
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AT, TEn v g @ fE FeE wgden |
Al AT WS § gfg staRyg & ®9 § HiSE B
2 3R sifqw Ry % W egaedar § anfie
B 8| WERIW IR gelsa S gRy foRa
1| EHR ek fasown eutar € for #gua
TEIFRT - WS € hT HHTIAT o AT HeTaiersd
(gifesrar 3R greaier) il e o TRl B
H IS ol Serar ol 2|

Faam wfqaedia af & Y € wifa &
foawor (sfer 1, 2015 - W= 31, 2016)

i@t 1 : TEEed § S SRfem
A & A-BTIIFEN FTETfFAAE <TIV

AEGHIR, Fasdw it i

TRIGAHIAT hrufeed 0. o, FrIfecd & wror
ST FTIH HT TSH THR A, ik A T AT 2
FRAT § 3R 3 S Feaeex XSS (THAH=E
ATzgaR fGAfee) STzgedR & U ansfsarhta
T IAed § OWET Sar | aurfy, smERd
Uk IR wH. Fwufecm Wi . FEfm &
EENH § AEERR h FHE & TR § Fed
FH TAEKI ITAH €| 38 FeATT | A @
for v, Srufeem O, <1, rufem amseeer (@
TRIATRREA AT foar @ §) & srowr-grzgie
TSI 23T hl Icae Fal & S o SR
ufkfermt sk srfahan amaedd | gig & foag
smaygss grar € (e 1) arzgiedik @390 xssA
S H T % HRU AEIERR ScdTed 3R
fre smae afikfert § gfg & =« 2 s 2)
T TIudia, WEgER SUAIRT AXsuA wde
AEEHR SO dRA W OHHH AT W IUARM
TIZIHR - ATRA et # TR wefsfa foram)
TR Aeaeiad Ik STRA 3T9¢eh Teaa) o Iy
2 TE foh AxssA 3R AxsuA Tdem ¥ Wik
AR FICH | FHI YR h1l AxssA #ide
JUINT 3R TFSE TFATRRA - Fedt shiriTg
FI CEAIE HRA H W AT TAT; 36 TR
TTZIER fEATSOINE H2ET 39k Fée AxsuA
q ATESEHR SUCH | HHT Hehia i | shrEmd
STUET, TSI ol STANT SR XSS ORI o THRIUL
T & war wear € f6 37 wier gfg sk

ferer-armaa aRkfeufaat & xss s wsrEDeE
BAT| 30 Afaiceh, AxssA- R AxsuA TIded
T = wfier gfg foer & Mt & o=t § TS|
HTIRA TeeA TS i wfergfef i 1| TR stz
T YqT FdT € foF OSSRk UEEAThRA U,
Srrfess Ot o1, HUTEeE 1 Ueh Hecaqul araedd
FFex © ST Thikeh STTAA i EIshe (3T &R 2 Telel
gfg @1 sgrar ga1 & (R 1) &R stemw &
YR G, BAA Teh Higd Yedrtad ferar s foe-
AR TR0 TAHTEC Bee o 3idid XcC &
T 21 @ A | THAThRe Wifsuee
STERA 3T9eeh <kl et T T8 weat & (R 2)
XcC e H ATERA i dg UaiaRy daR ol ©
S THATIRA T 3R A9 S & HeTE hl
FEET ol & 99 THRAThRT SFIad aifieh
TR BT TGl & el U Te Fikeh AT T
IHTSIA 3R <aT © 3R 3iad: dlsiuas afya
SRR 3R Zoeh! et Wi ExbB 3R ExbD
& HIEAH | TFATHIA Fedt dhireiad & &9 |
e FEATE AT ST B | EEAT | SUANT Oy
Fe?" s & fou Fed* # uftad &q Seifad
HIfirert & vty %R w6t 2t 7, S afg sk
THAY & SR i Aereifors seieaml g
SFATET gRI SUART foRar S 2|

gf@emr 2 ;. aEEdE IR aEfee fata
# GgEEg Aot dt dt. F TE Afad
FafE, XadM &t sfiTi

U4 H TH Teh A4 5.241-hall A AT A
(3NRUF) 6 Te== i, FSrEent T8 xadM @1
AT ST FATRATH ATTEAIA 3R HIATSTATSINIA
F foru sngzer €11 § g€ ARUE 1,746 THAT
Tftgd % WeH; XadM &I RIS oAl A
HRTATH THE o W H Feaqut THHdaTe vefsid
TRl g1 XadM WA § e geerefaa &
Fifyrent firfa & geg @ WdE & g9 I\ E
smafa <ifE e %5 @ Fefeeg daga #
AT &R o1 vedTa o | g9 et fo
XadM dEEdE Hagdl 3R x 00 H SAIftheR
o €3 smawEs g 2| feet st Guitae
SFEfET & et SR faurh § sRu=TE Wi
& XadM WIER & gt w smamia 7 ueelt
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A Negative control Xcc 8004 AxssA AxsuA AxssAlpAP15  AxsuAlpAP15

B4
B3 Water control
[
o B3 Xcc 8004 ST H
; =S
5 Bl Avssd By,
g [ Axswd E 2
32
£ AxssA/pAP15 Tg
g L Axsuwd/pAP15 28
: 2= 14
i |
-
E ¢
- B8 Xcc 3004
10 Xcc 8004+FeCl
-8 Xcc 8004 < B Xee o
5 & Axssd - e
> 84 o ol [ Axss4+FeCls
ae - Avsud s ] Avsud
g |l * Avssiparis 5 e
£ O = Axsud+FeCls Z
< 6 Axsud/pAP15 g AvssA/pAP1S g
= = Axssd/pAP15+FeCls Z
g 2 2| ©§ avsudipaP1s g ¢
‘ £ ||LEA Axsut/pAP15+FeCl, ? p
2 5 g 7
=
B U 14 ] §
5 ? g
? Z
& #
¢ ¢

[ S T T— O - o45HL
Days after inoculation

Time (hrs)

1 1 1 AxssA- 3R AxsuA- Trdem Mt & iR amEEdE sk 9fg # gt 2 €

() aT=c8 =T Xce 8004, AxssA, AxsuA, AxssA/pAP15 AxsuA//pAP15 & | Hshftd MW & ol (WRA™
R TTEfore USTIfd) # Fom o & 21 feat & =15 =1a & foeew o fou) faaw fofy grr 30 o weo
& e # SFREe desx (1 X 10° ShifSrehT /TATS eI 1 §9R feham @)

(@) Fad & & 21 fo =g wa i Fard w1 afomm femn | wfd € #§ 25 ufwen g=nhka g8

(31) Ferm R & g feAt o1e wefia tfeamaiferm & @y fuET we ) S ¥ A1 a6 widl TE dshiid
afeat & 1 4.1, & gohsl T TR R BIEE TraAT H SFINTA IR0 i S b W F ot &
THS &F e T FAT § WTH SFRad fama # 1 F 3 fo At g S FaAitE w6 i 6 R
T TR AT 1| Ucdss TN & fow 6 afaat o1 suan feran @ (i stent-sremt wamT) |

(%) dTEeg -21E Xce 8004, AxssA, AxsuA, AxssA/pAP15 3R AxsuA//pAP15 T i 3 el Ifg = &1 72|
T Uit & 1 ¥ W, W, &% Rl FAA F IR GO0 o w1 Ffed M W i o Aug grRI
SFIfFe gen it w9 it T | uds wFn & fou 6 afaat @ suEn foat @ (A stent-srent vann) |

() e &1 2 ufvrEt 6 THESE A dliieyE & | s bt w2 | fFefinr fafa grr srem By el
&t ufar fafim Xee & <1 wRifua forar | afeat &1 s=iEa vt wlim (S et did 6
T wrzeraEie) F 1 ig/ml 3R 50 uM FeCl, TS & |me st zaeh form srRfda feram
| fautfa wmw ot & o o=t & 1 @t .. F ewa ) dwditan f gen faaffa & )

U # TTT T TeT 1 A + TH. 2. (TH=3) B| * T-AM <0.05 P GTAT &; ** F-HE <0.01 FH
SR *** I-HTT < 0.001 TeeH & UTH 32T 3R aT3eg a1zd & W6 3eT & <= fafirg firman ik 9o weam
E1-3E ¥ UTH e TH 1 el )
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XC_1103 XC 1104  XC 1105

XC 1106 XC_1107 XC_ 1108 XC_1109

P

xss

(xssEK

K xssC K xssB | xssd K xsud  |CmphE|——

Virulence

Ferric iron
Vibrioferrin

Translated product of xss operon
Sensor
P  Promoter

Osop

o 2. 27 wie gfg 3R Xce & aaEaw # UfFaaTEia Hifguds sERa stads i fHeRt ¥ Higd | Xcc 8004
Teh TG FAISH ¢ ST AT afqal & gIEerdied gRT Wasl aRdl ¢ 3R aeheR T8 gRI ATe &l 2l
TIEe o WIdR, aeger el ot smaRd - ferfarfan wver S @ St xss Fefeex & vare &1 9fa oxar @ %fike smaa
A Hicle A & ol THRETERT Smw giaT € 3R aeher T § |Tfad grar gl drsiuAet sfid e,
TonB, ExbB, ExbD, -BC EdIe 3R TSI US & T1A-TTT HERA WM it g1 fifia aifa & aveqw |
Fes*- uatahfia sirome aFeifar gr1 wew foar sar €1 % s wfke fegeds grr %a sma §
aEe SIdT ®| TEh i, s fafie st w@f § srera € San @ S awdiad 4fg,
IORSIfedT 3R STATET IR ! TATMUT 1 | AREH =l 2l

Iron-deplete vascular space

RAre oft| aroeei® 3R Gegar # XadM o fafira
TIAA SR ST AT fHeRT T 9T I & forw,
T UA-2fHAd 3R "i-cfifaa feefivm shegee
T TR FAR T 3R FreltH ey faseswor foam|
4 sufd XadM WiEH (1746 THIAT TfTE)
ARTATH AR Helg MG Tealg HR S9 (1.08
£-25), STRUSTH Mg S (FTUHUTA 05593),
IR IRT=UET (Fsis 3209; 8.75 5 - 17) ®
fady TaTar yefifa &, s sfaem gafefam
168 ® WTH IR & Helgdl a%d WM
(ZeguuEdt) | A g @] XadM WEE | w4
¥ FH 18 G & T Faad gxxvyYDxxg
qmwwaféwﬁam%r@ﬁﬁﬁﬁwﬁ%al

AIfEE (Gxxxx (Y 3TZET F)XYDXXG) & &1 A
smafa st weemEfag & ssguuans # Suferd
TEUUTT, IS o AT AT 27| A9 oo
291t © fof XadM waeE & oo @, efifqe sk
Hed S ST Ewae BId g Tae sfafs,
XadM & fafsrr S| & anreE o srera A
F foru, e 2. @t § wE, i, saRueE
2 3R H-fifae sma o wwemE fean sk
gifersretiver Ufeaiel § sgert 1| wioss |, &9
XadM ST ARUATE " W™ & foega
Aiforgerx faRor s fourht # zaehr i &
IR ¥ AT 9Ted €l
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s 3 : Wgt # e FgAd Aok
# dgags AN qfre

e wfdfsran & sgm & fou wut gRT @2
& UEEM AT ST €| RIART-RIART Fehad
ST w1 IouTe fqra Gl wfT €9 8

aifera aedifaea ufsramatt & & e § S wRA
Hfe < =9 ¥ Fra ik gry fafay fommer st
& v &1 FrEfa w21 = qemEa §
g weldfa forar 2 fo = Sifaa & s
SRIfATRT-SRITATeRT Feha 310, Sruaus (fewafsea
T thaex) dtel # e Tfr) Seae Rl

S—

by

Biofilm

N

s

Q

T
et G e

€ — = Hydathode
¥ XadM (Rhs adhesin for cell-extracellular polysaccharide and plant surface.
“*  XadA (Afimbrial adhesin for cell-cell attachment)

Extracellular polysaccharide
=== Plant cell surface

fo=r 3. amifeen fafor sk SuwmmE RS 9. 9. AR @ faerRr § XadM S sgfeer % fog wearfaa
ATed| XadM HTET HIfYRT ard Feifad (ddard, Siam) 6 ufeafd # = grar € R eEeeiea g
Tt SFRINAT F sTeaHe T AaTH 2| T Aok AAHI3e R AR & a1d HIH F sre=wie 3K
e & HiaR arEfRen ffor &1 sgrar 3 & T wifirenT & sd=de ¥ XadM sufaa 2

?| oA vt & duAud gRERl @ Stte
HAHATE & Gfd T2 HIECAATS e SFe ARar
qUT GANT Fadt UIRRTSFRT H sreafees wxfaa
TG ST © | sRifererterE, et sarfiam
3R =19t I Wigd YTl & &9 H YART ik
e 7e feaa € fo Suaus = waestiedn
wfafsrar (TasTR) - ST SIfsRaT, WU hifsre
TG, HAlcl FoRIEc Hehi hl SHME, TIEgSH
WiFEE Iad e 3R Jummfae-fafes 1
(F13TR-1) ST 1 Yga el §1 36 3fafeh,
Td AT9-STUHUE Seaaehd] gTed ATSAAH
e i 7 SroauE Gehdd SIveRT Seae
g ferentfeamn derfimn wadt qren | e
T ffshaT &l W9 &Rl © 3R IATSiee gig
T FHTIT AT ©| STEUE & qF SR TE-
AN & fsaTe gRT 2Ae ag wefefa e
2 fo SIUaUE W ey R WA grey # A6
#1 dfigar 3R W gfg § wH i At g za
FTFT | AW 7E Weidia forar for Shret R o

ST FrfeeE UHRE AddX UrdlashEg &
A T SIH Sl W G STEUF Hgd 37
TH(TEl &l TETaT B eAR st § 7% wehd
firerar @ fo o3 TR W) Ot avdifiaed ¥9R
TUTTeAT bl qe=Td e o forg dte ot qar fean
AT © 3R TSI o URUTST i Te= 3R 89K
AT o Te-fosma § zach Ayl witeer g
gl 2l

TH U UH Higel &l TEATd aRd € Sl AATHFTE-
ey weR frar # fergfea gohdaT e
(STTETF) AR THTAT HR Areitershze (o)
& o Frafce 3R wwTd e o=t ¢ (R 4)
FHATT 37X HIATTESAL hl TRIR srawt (9|
<RT) XcC TTZSTATH AU Tl o R qfas
TIAT © 3R STEd® 99 § 99 S1d7 €| 29 9w
(3req-HIfRT TqEar; =)o1|) H LUETE 3R
EUITH &1 IATGH A BIAT ¢ | STATT (ATAA:
<10 uM) I 3T |Gl HH B9 TR SITETE hl
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ot

Entry

“‘““3 ‘a. T — - *_ﬂ .__?\___;;{x
= QQ" 2R —— e,
( ) ' l J( J( ) |
Priming Early defense response HR-like response
Stage | Stage Il Stage IlI
EPS
= EPS
- DSF
S Plant cell

o 4. SamEE-eu wER "efrar 7 ferfoed Ghad FRa (SITEUE) SR UREE|eR Uil -HshTsg
(dTH) & < FEfcAs AR UNTT & forq vearfad Ated| QA R eIy df TRfS s § (va|
=RUT) Xce TTESTATEE HYET WAl & TRT UfIe Bia1 € 3R qaadr; =07 |) | Svaus 3R Tug &1 Sedmed
FH TAT 2| SUHTE (FTAF: 10 uM) T ST WGl HH S IR SITAUE hl HIHT-GER STETia @& 9
& fou uefim (Aftersem) dtal & arfie € gear @ S wwfad stzEr Tadiud & ®9 § TAUUHYT gRT
Hifsufes wwdismd (Twuuadt fore segefadt) @ wwifaq o) @ehar €1 T |11 ke faeew ThEed gRI
THEATE T IA: GEET ST ¢ G RO H Xce IR €@ # gfg gt ® S SwawE SR $uE & §¢ gy
IATEA § WA ®| SITHUE F AT gAT TR (20 pM AT AfAF) UE TR 9G9I HifsRar (TSt
STHTE) T WG AT & T SHITE gRT o Sdn @ | GohA & =1 o SR (IRO7 ||| H) Xee h SR 37 Wlie
gfg & RO UEUE F1 I WR (50 & 10 yM) S BT 2| TG SITEUE GRI Aediaeh w9 ° Fafa gefid
fourh *RE & Soaw B # gig Bt | U o SEaR YR UHSR SR Aevi dfed SIUETE gRI Soad

UG XEAT SfSRAT T ST SQl HehdT |

FIfrr AR smeaTRa e 97 & fou uEfiv SeEuw R ST qIed e SR & ST gan
(Sferzaiem) de # e B @ehar @ S GehaT |
Wwwm@%wﬁwﬁm TETHA

wfifsufes wadtond (omad foré sfad) @

TTerd R TR § | TTET 111 e forean heed
TRT THEATE T IA: GET ST & | TR =R |
Xcc et TEAT § gig et § S SIEus i
FfTE F 93 T TG & Fafid €| IqHTE &
T BAT TR (20 pM 1 3fareh) Te TRfR ared
TEAT UTATSRAT (SHTeAISTohT STHTE) T T ol ©
& Zdftug gRr gem@n ST | WA & A %
RO (IR 111 H) Xce T AR 39 e gig &
FRUT SUAUE & 39 &R (50 § 100 pM) Iead
TIAT | 288 SUHUE gRI aredias &9 8 fFafa
Hafia e #Re 3w e # gig el 2

TUH I TR YEAT THAR S q&0i afed
134
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AT TATITEAT

TARTET TG H ATeNEA THIH TS TTaaATH i ToRarer

S 8

| fas
HEHE Sed FA
o faemfert
Afert =W

T e

AT, ERISIEieeT
= dq FfeE

e Aol

gaar fae
KCRUREL

aiferan s
AT Mgrafd

TH S gl
. SeATfen ¥
2i. P qaEeEs
. stferr sfiremm

Mol o

A d9qH

I

= SfFefar & garfy v ufaewta afsramet
feparfafer sreft ot Tose i € 3R stemaq & fag
ek U=k 57 WeTe et © | SHRT FERISIaT H,
frafafea &=t & seggm feg sw @ € 1)
SCTEA AT Fed, ATl wers
forefafer; 2) sRu=sN-vAgUEstt sa:foRan @
Tfoaes SMER ; 3) TA §RT UAIUHT hl TSl fHeex
¥ TUARA o=l WishaT; 4) Tl IRU=S
&R, Hugg grT i Seifer & O wida @
Q-frsfk wefey & fomver Y o) 5 5) STRU=E-
T Ty 3R o= St fomre wfshan & <=
foat foww arat; wa 6) WIS AW T
JUINT R HTEehTFe TS & HTZehlaiFal K (ese

eI hileh |

W viagadM a9 & ARA # I@ a& Ay
T S &1 Gy (31 9, 2015 T6)

o Tud femmn 2 fo crafwwed wamiyE
HITTFE & IRUAU-UfHAS =ef § UEISX

TWIH aATf

Tiss AT AT (FE 2015 TF)

giss  FIEE ALDAT (FRA 2016 Th)
RES AT TEIAT

TRES ATHET FEAAT

HTSs FTEA™ FEAT

HTSs FTEA™ FEAT

HTSS S AT (BT 2016 % =G )

e Siaexd sedar (faask 2015 9 )
e SFexdl TEAdT

e Tedel AT (Favek 2015 % e &)
RIS GeEd (FEI 2015 % &€ )
qehrTehT STTRRL

Tehelch! HE™h

THATEUAYT, ShleTehTdT

9 $Eege, ]

Trag gfafder, smm

Toram oA TR TAETEeR AR W TH. NUsA-
FRTAT ITATIRE FeiT SHEA TREGX Tohamsti |
ATSATET GRT NUSA &l Ts TAerzeR fimex
# ded od1 | w9 wEard T foh R
Ufere =l 3R ST & Aishd g bl THTIIT
FA & AfaRen ster-wla S gee T
THeTEeR ToRe Uferam (TAUTR, 2015) &
Uk HH(Teceh e 2l

e TUTIUH U& @G WM § S ARTAY
YA (TRUATHT) 3R A&ie STRUAY, <l
ot SferaT ® A anfon 3R Sfaferefdn aafsram
effaym /dfe <fiRem @ yaa o e
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feuge =fifqsm & wfafaex & &9 & =ah
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arferet 1 : #ifeon § vAeEgw CgmEREan (weRt) & sufeaf # sfwerfe w . wmfe &

afit Al S w A AT R -

FOT S
qET

B &HT
qATH

S s # Ay
YA &1 9=

ST wwSt |
Ateg S ()

I
fewaforan

1382

Chel2

48331-49870

gP91(48465-48845)
gp92(48842-49078)
gp93(49075-49275)
gP94(49283-49549)
gp95(49546-49875)

w1 AT Al

1408

Chel2

41536-43207

gp73(41464-41589)
gp74(41586-41861)
gp75(41858-42052)
gp76(42049-42288)
gp77(42296-43138)

w1 AT Al

66

Chel2

30726-312205

gp49(30727-31155)
gp50(31148-31360)

w1 AT Al

1568

Chedd

37535-39202

gp61(37582-37863)
gp62(38027-38224)
gp63(38221-38409)

gp64(38406-38750)
gp65(38751-39245)

ERESIcRCE)

1451

ERERt]

494400-50222

gpPgP78(49415-49714)

gp79(49707-49886)
gp80(49883-50152)
gp81(50149-50352)

w1 AT Al

934

ERCE]

47015-47563

gp72(47038-47499)
gp73(47496-47729)

ERESIcRCE)

304

ERCE]

35185-37345

gp46(35615-36106)
gp47(36136-36468)

gp48(36469-36651)
gp49(36648-37439)

ERESIcRCE)

311

ERERt]

36173-37054

gp47(36136-36468)
gp48(36469-36651)
gp49(36648-37439)

w1 AT Al

D29

47322-47854

gp88(46770-47492)
gp89(47628-47939)

w1 AT Al
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Tt Ao AR frdy TR :

T TS § B 57 @t ffefea ufasm 1L fien e tg @9 aR (2015). T WEH W
qaree & et =)ot # €| 1) eied g overeize el gEhie < 2g U UeieRieR o
TR WishAT H RO 6l wRMeRI, 2) fafsm AT - STRUAT, UTeATHRST Fold S ST |
AT § SRUAS - iy efifqem & dfasw fFaze ufaga fE=| 43 (12) : 5744-58
Freerow, 3) U HIE ARCHA TR FEVH ) oy 1y 3z, 3 91, 1z A9 AR, (2016).
Wﬁﬁmqﬁw 4) e & Teres TS TANYE hfeX <@l 31 U Adfed
S ATEHIAFARAEES F1eh it forarea| AT AT T, 291(15), 8090-8108.
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AT TZeT

HHE IR
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T

1. VRIS Siq gfagn (TAuUs) & qed 3599
TEINTA AAT(IeRT o feIT TARTITET SIqai a1
ST, TERETE 3R ATYfed AT | ST ST
AT HISRT JoTTferat § @ T IRl & G
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IEI wERH & qwda g e S=
U < glaar ok awrfe gy | Aven
HTELT T GlaeT & AW SR STl & e
SR SheATo i WieATed fean S #;

ST TR SR wse o fore fafeemaes s
e (FRITUHEET) STasaehdTst 1 STaTad
FA & fou, sk

AT 3R et o forg ues feor qe fifea
gfasr SATC @, S gfadr § e a1d €,

ST VAT Ueh qH ST, IGAT 3R S=Tel
AN | FHHT BT GAET |

TIF AATfh
TIF AAT(h

TART - 3Tferert
qeritehl TR
Teheitehl SAferepRl (s 2015 % 18 H)

9 Afqaeaeda ad & wew 9% feg Wig
™ &1 )iy (W 31, 2015 9®)

STt FARTerTe g e (TAus) 1 e
2011 T ST 3eft, RUe, Bedree | g A,
T e fafies & ofer & sy & 2| =@
Ad H=AT § garad ard el e fusRi
(SATETET) H TR T @I AT SR AIHE AT
wiska smarfora v | =@ gfen § @ v sigsi
&1 gl wferard yaiaRw ud 99 WATE, WRA
TWEHR GRT foa g FanT foeor iR wag
WA |fafa grRI e gednTa wiq uide aftfa
(amsuget) grr A, fowan < forfiree & swifea
&1 TE ¥| 36 glaem |7 W M S WA AW
el |t wishaTd W= 2015 e AT h T2
?, 3EH Yo IR fI9g & TR 900 T
MU E, TAT 2014-15 H STECHT SHIfCd FART &
forw 896 =&t <1 sImufcl IcETST T T |

fadg g

(Tew + wifega)

T 2013-14 &
TRE WG

yo[ e

(Tew + wfea)

STE16F1 39+30

08+16 22

Ud d1c 76+71

06+06 11

oo /HT 66+73

09+18 634

57U /6 05+05

06+12 150

03+01

HiFd GIATETTE

08+16 74

arfersht 1. 31, W 2016 T TAUHY § I T 37X 2015-16 & SR WIS @f fou 1w et o1 fasig ar foezm
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FaaE wlaagedla af & &t w1 wifq w1 adwe 9 =8 giaan 7 380 s o § Rt
foazor (s« 1, 2015 - @ 31, 2016) 629 9%k MR 226 FaSd ¥ I T T (aﬁ%-m
= TR ¥ SRk, dd sy D) T % A e st s & fo
AEH6HL 3R TA ATe, H57UA /6, HiFd 891 el 1 smafd it ¢ #ff|

THIATETA? 3R ocel /41 @fed o sidfe TR =9 wiqen | fafia w0 & smvgh st
R A el 1 @A & e varfe faear o) wfsransti & Sta wamafae SRiesi o wmoE & fag

T TR

FreAH! & faEar Jar yEEdre o h e, YO FIEs AT JUR SR & fo 9o

HEFHRATY, I A & fow Ieuwt forg o 2| e, feeemaiforena fasemor & fo sferersfim

gt g @ wfdgmdie af & hw ageifea wfusfte o] arfaer 2 & Sfgfea €

%. 9.

FUIGRICER RIS R

1

qleh AT HEAAIT GRT R F GER g T HTcHSE fargeroor

2.

AT 1 AT TS TRl - FEao || Y TTaaT 3R fewerderaitsea drevitenor

3.

st sfea I mE & GRM e 3R wwrEl st & fafrmma & fog wfareft sfvest @ e
ErEGRIu

Seat /€1 JE1 H HST TSI & Uge fauel & JAdcHs Ja WR HAT A oq Wlerhid

T g AN AERSFRINTA WM & fGers Terst o= axd & fou seat /€ 981 &1
e

el # UAdUE SEIfUd gl W UdE 18 (RdT 1196) % YW 1 HETTA AT

SEARSHREE & Heqaq § 4 F@1 ok STAR

R AT TEIaTel - HEaol || IeuwT el o oy Wit

Sea /€t TRl | HAehIthe STeRT AT

10.

AENGR1H START ST hi IfHer & e & 7 IRSTHT 98T wreal 6l e

11.

AEREFIRAT & T Tl AN €9 ¥ g R U WER @ sEmiegded i & e

12.

w ERafeR & W ISR ARl Ee fadet 3 gt st sifierh arEeied e cgsReertE
& Fw W /A W d FgAmregaed i @1 Sia stega|

13.

w wafeR & R ISR AR Rae faet & gt st sifieah wrEeniaed o cgsRaetiE
F T3 WAl D 3fUeiies e @1 S e |

14

T FET A TTARISIR T 3R Hewefed GHreaan & oy wernre

15.

ATEshiferad weTfa & fou fafercan & &9 # A Ran casRgAtag Wm ddE 18 dfyd 49

HUTT BT &AT Bl ST SRAT

16.

Seat /€1 J@1 H Hfget TeTel A & o At Sa 7R fasomr & oy wehta

17.

HI57eUA /6 FET | HfSeT TSIl Terd & JoTeHs 5id WR Ty & fou wiereta

aiferht 2: HEUwS & fafr=r a9El gRT 2015-16 % SR vEATOd STEUSET siAIfed aiErsHTg
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Fasaror 3 T S AT AR S st

®

| 2015-16 % GRIM oAU U & FART 36 YR
g

236 Sieal /&1 Jei # faferer Ffeer gl &
oIS Ja WR & Femad & fog dfea
oisteT afed frret & soEe fou o)
TAYTUE TR URIeeaHar R ATEhlewd aH
TEREATE TS PPELS S WHTE o STeaa
H 183 Seat /HFRT 1 T foRam Ty

115 €I574UaA /6 3R 40 /ssid /&t =&t |
Fhlthet T geafa & forg 21~ afkarfae ant
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87 sl /H1 3R 35 C57BL/6 =&l ! IR I
STk ATZehTFC AT, TH SRMEH &1 Zoae
fen o a8 g vt TweEt wieE
sfweas gy, fEd = wie A &1 Sia
TRAMISed! et & stegam foram |
74 FoxN1™ UITHe: F@1 H SR & 3TN s
IR Heredfia & e & fau siesifaes
FATIA T I RET 147

64 oeal /|l FEI SR 4 BRT S qTR H
eI Tad ARt & WEA TESH <Tel 7T a1
PN o
|

24 Sc /€1 Rl Soel /€ FRT o higer
TATSIET SUNGT o A Ha AR AT A 6
foru zeqmme femar

223TTEd6HR1 =ET ol ferardaTetifsehet fasesor
& fou zeqame feram )
9 A TGSt & WY & oy 28 Nnatl
el 1 TEaETa TR )

TH TISITHS! I €9 I FARTHS 99 FiTeT &
R A o R § ST IUA, BeReTg § SR
drerwel ufer & fmfonedi= €1 g0 @ 2015
T 'drEuEsy R e fad & |
gfaem o1 s gietaa axa & oy e )
T T TH HIIRIUEET & a1 36 gioeT S Tsiieor

A 3R fiere wfosy § y=mae & gresTa & fog
TR 2

Figure 3

o 1. 97e g2t & sl & |rg €i57sea/6 W e

ot 2. s 92t % s & | sea /A ge

o 3. et vy & glaen # oo wEEUALT vafiE T 98|

ot 4. HiERUALTT SR # St istioieh Siarehtall & <Ef 1 ca § o |

Figure 2

Figure 4
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wret feam

& HEUwS! 1 AT Siq glaan w=ee
Bl ST B Ol SHRT |gF Wil SWERT & fau
URSIHT e fadal & fer wRem, |/ 9 dR
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=g feram s
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g go famm
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T e
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@Al T
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T THETT FAT
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The figures depicted in the cover page in the clockwise order starting from the base are as follows:

The first figure shows pedigree and photographs of patients showing ptosis and polydactyly [A—F] Sanger
sequencing chromatogram of Control (Normal) [G], Parent (Heterozygous)[H] and patient (homozygous)|[l]
showing ¢.879G>A mutation indicated by arrows. Schematic illustration of ARMC9 protein with location of
mutation and ARM domains [J]. This image was obtained from the laboratory of human and medical genetics
The second figure is the confocal superimposed image of drosophila larval central nervous system, where
green represents GFP marking the stem cells and all its progenies and red represents a stem cell specific
marker called Grainyhead. This image has been provided by the Laboratory of Drosophila Neural
Development.

The third photograph represents the experiment being conducted on nude mice at the animal facility.

The fourth figure is a schematic representation of the kinetic / equilibrium steps during the conversion of open
(OC) to closed complex (CC) of the Rho hexamer. Putative step(s) those are targeted by NusG are indicated.
Hexameric structures are based on the co-ordinates using the PDBs, 3ICE & 1PVO, respectively. This image
has been provided by the Laboratory of Transcription.

The fifth image is the confocal image of a U20S cell in prometaphase stage of mitosis, the alpha tubulin is
stained in yellow, the DNAs in red and the centromere is green. This image has been given by the Laboratory
of Cell Cycle Regulation.

The sixth figure represents a cabbage leaf showing the in planta expression of the siderophore synthesis and
uptake cluster affirming the low iron condition within the plant which induces the expression of siderophore
uptake and synthesis genes. Thisimage has been provided by the Laboratory of Plant Microbe Interactions.

(fraTaRvT I8 T Foien Ted TRy s : ke srmeren <6 afce siqaeT stedn ga wanfa fie grr
AT R)

(The back cover page above has been designed by Senior Research Fellow Ms. Prashanti Singh of the
Laboratory of Plant Microbe Interactions.)
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