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Noncanonical STAT1 phosphorylation expands its transcriptional activity into promoting LPS-induced IL-6 and IL-12p40

production
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Noncanonical STAT1 phosphorylation expands its transcriptional activity into promoting LPS-induced
IL-6 and IL-12p40 production
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Abstract

Toll Bk 71K 4 (TLR4) DURZHE (LPS) FEME T M A b= 13, A v 7 —7 20 -3 (IFN-p) DREA NI DB B
THD, IFN-Bix. STATLIO Tyr™ U ¥ BALIZ D Hir 4 b A IS ERE T O 5% ELT %0 b b ik
STAT1%% TLRAZVNHA =Y AD T Ty IFN-P 7 FIEE B L0 E B2 e M L 3R i P NF-«B & 13407
LTy BIELEHFA AL v DREEER R T 522K LT, b= 7077 —JICBWT, TLRAZ VYA F—3 212 XD,
STATI1® Thr™ COIFEHER) M BALATH I LS, v T B2 AL T A7 —afFV6(IL6) BLY
IL-12p40 DFE A DMRE S 720 Thr' 23 2L SN2 STATLIE, IL6 mRNA 2% # L E¥ 5 ARID5A 2 3—F§ %
WL T ORBEZEMALL 720 E512, Thr™ 29 Vb &N 72STATLIE, IL-12p40 % 2 — N 28 {5 T (IL12B) D¥E5
REEHRL720 Thr™ OVV B LI ->T STATI OBEBITISEENS KSR ARIDSABXWILIZBO 70
— IR H A IR DNA £F—7 (57 -TTTGANNC-3") ~®D STAT1 O &M S 72, TLRAD TR
A=Y AIZEST, FF—E¥ TBKI1EIKKP OB KRDOIEATHE S, COBERNSTATLIO Thr™ TV L%
AL 720 STATLIEZD Tyr™ ) VLA R EN TH5304E, O UEH7 I Thr™ o) v gbe, Zhas
STAT1 DA ¥ % —7 =0V BT EAL AN 720 JAE A SRIAE I B D B BRI D735 ZEZ IS AL 72,

Figure and Note

STAT1 Figure: Identification of Thr’*® as a phosphorylation site
of STAT1

Homology model of human STAT1 protein showing the
phosphorylation sites of its transactivation domain. The
protein chain is colorized with a rainbow spectrum from
N-terminal (blue) to C-terminal (red).
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Non-canonical Thr™” Phosphorylation Confers STAT1 with Distinct

Proinflammatory Gene-regulatory Proprieties Beyond Antiviral Response

Signal transducer and activator of transcription 1 (STATI1) regulates a wide range of biological
processes, such as immune modulatory activities, cell proliferation and cell death. For more than three
decades, the canonical STATI working paradigm has comprised Janus kinase (JAK)-mediated Tyr™
phosphorylation of STAT1 followed by STAT1 dimerization and its translocation to the nucleus, where it
binds to the canonical gamma interferon (IFN) activation site or IFN-stimulated response element DNA
sequences and promotes an antiviral response. However, Tyr’” phosphorylation cannot explain the full
spectrum of STAT1 activities, particularly in the context of bacterial infections and inflammation. Toll-
like receptor 4 (TLR4) is the mammalian receptor for bacterial lipopolysaccharide (LPS), which is major
component of the outer membrane of Gram-negative bacteria. While endocytosis of LPS-bound TLR4 is
essential for IFN-p production, the IFN-p-JAK-STATI1-Tyr’™ phosphorylation signaling pathway is
unlikely to contribute to proinflammatory cytokine production as shown by deficiencies of IFN-p, IFNAR,
or TYK?2 did not affect the production of proinflammatory cytokines, such as IL-6, in response to
bacterial infections.

Our study reveals that TLR4 endocytosis promotes the formation of a noncanonical TBK1/IKKf kinase
complex, which in turn mediates a noncanonical STAT1 phosphorylation at Thr™. Intriguingly, pThr™
STATI augments the TRIF-dependent macrophage proinflammatory cytokine production through
distinct mechanisms independently of its pTyr™ or the NF-«xB activity. Of note, phosphorylation of Thr™
did not affect STAT1 nuclear translocation. Instead, it facilitates STAT1 binding to a noncanonical DNA
motif (5-TTTGANNC-3) at the promoter regions of ARID5A and IL-12 resulting in augmented
production of IL-12 and IL-6 through augmenting their transcription and mRNA stabilization,
respectively. Our findings provide a potential mechanistic explanation for the longstanding question of
how toll-like receptor (TLR) 4 signaling from endosomes promotes proinflammatory cytokines
production independent of NF-xB activation and IFN signaling. Taken together, our identification of
pThr’™ (pThr™ in mice) and its distinct DNA-binding motif revolutionizes the current understanding of
STATI activities, and provides a more accurate and dynamic working framework of STATI, which may
apply to other STAT family proteins.

Our results provide a mandate to investigate how STAT1 phosphorylation status affects its DNA-binding
specificity and transcriptional outcome. At present we are investigating how pThr’™ (pThr™ in mice)
dictates the fate of the host immune response against bacterial pathogens; what are the downstream
genes regulated by pThr™®® STATI; and, what are the molecular mechanisms regulating this
phosphorylation. We hope that our future studies will assist in the development of more effective
therapeutic or diagnostic strategies targeting STATI, and help in identifying novel pharmacologically-
targeted molecules regulating sepsis progression.

Prof. Tadamitsu Kishimoto Lab
(Immune Regulation Group)

The discovery of interleukin 6 (IL-6) and elucidation of its associated receptor
signaling pathway highlighted the important role of cytokines in regulating
immune cells. When cytokines become aberrantly regulated, this leads to the
inappropriate activation of immune cells. My laboratory focuses on
understanding the regulation of the immune response in acute (such as sepsis)
and chronic (such as autoimmune) diseases.
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Calmodulin disrupts plasma membrane localization of farnesylated KRAS4b by sequestering its lipid
moiety
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Abstract Figure and Note

WAL 3 RAS I MR OBEGE, b BLO A% F AL
DY T FIMEEREE TS 2 EE MK FRy T /=)
W7+ 2775 =X (GTP7—X) ThHb, /2. BABZEDLL (4
KK 30%) ASRAS DEHREH T HIENMONT V5, @H A
K TRASASEYIICHERE 57201213, 2D CRIDWRE LS
., A RAE S AN WETH B ZIIZE-5T, RAS
TR - CRAF FF—¥773)—%3L0L T AT T2 05 —%
U RTEMALT Ao DTLD, Ca® kv =5 0 ThH DA
WEY 2 (CaM) Hs TAV 7+ —2D—D>THAHKRASAbE
Ca™ AN AN IAE L. KRASAD DFEfEE B> TV BIEDS
RIZSNTWI225 D5 FREMO IOV TIIAHTH -
720 Alilbubiid, Ca™-CaM ® C RN XA Y HKRAS4b D

B1:CaM&S-T7I RV -L-SAFTA U AFIVIT AT IV

TPVAIIVIEE R A LB E WS, S5 (FCME) (it ft @it

WA (NMR) L CTHEIETT GO ZF OREER AT 52 (A, B)CaM & FCME M &S, (B) IHE & B OIL AR,
o L (C)Ca™-CaM&FCME D#EE& Yy 7y CH—T DERKIERT vk

LRSI 720 EBI, HOEB T AV F—H B (FRET) %4 IZFCME D77 b3S WED RCESAB LIS T B0

ML 7234 F v —7Fa—7(CaMeRAS) % #7212 i%FHL.
HeLa BLUTHEK293 LI 33\ T Ca® e A Z M # Il B2 &b
T B ET, KRASAb A, Ca® AF I CaM &AL, Ml
HaRsE 2 M EN S T i IS RBAT T B 2L Z R L7 SNHDEH
b, Ca®' Y7 FMEEE KRAS 37 FHIUEERR DS CaM 24 L
TEHIIH G L TWALIEZHSILT,
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2:Helaffifaz 223 RIHL7-BRD CaMeRAS DB TEZE{LE FRET 21k

" “-.:,Mm"” = M‘ et (A)CaMeRAS D&t
(B, C)ERZIFIHIC L) CaMeRAS IZfifEfE o8N, MRRENBITL.,

ZRUSHEEO, FRET YU F )V (SYFP2 B854 /mTo2 SROLHRE) (33 7=,

Pre-histamine Post-histamine

PM-Pre-histamine
Cyt-Post-histamine

Probability density

My
|I|h'|}

FRET (SVFPzImqu)

ANEY 2 VITKRASAD L EEHG L.

T DRAEZ T S

bbb O Tl i3o$’7b7‘_b MANA IV WY 7 F) 0 TS 55 23 OREEEFRREDIF 58 % M
TEWDFEL2, 2T HRFEICBVTIL, RASZIBILOHET RS T GF o/ 37 F O RV TEE L7,
ZOHFT, 'FrﬁfKRASéLbz‘:CaM#ﬁ%E’J CHHEAERS ARSI E SN TBYFEL2A5 KRASAb D77V
WVIEARAFELC Eébf%)ﬁ‘f%fﬁ&i#&éhfiob OB SR ESWESN COEL . 2L
HMFELLT, CaM OFEEITLY KRASAD 25 a2 S EEL . Ml e o Mg NER N RAEL$52L T, @
WOKRAS Y7 F) 73z 6, MOREEATHIELSNAZEDTRIEINTBYE T,

SRObLNONORROEEL RO —DIE, ZLOFET AIMENLINTE/ZKRASIbE CaM O EAEH D
ST HERE (KD ICBLT, LT o &T%Xf%m%a‘fﬁﬁﬁaﬁi&NMR%ﬁiwfwféc:u::am‘o(1)*51—?@)1%@;(
Ca* RAE T B0 (2) GTP #5471 KRAS4b & GDP #5474 KRAS4b DHIZ CaM E DM IAE I BT B FIT RS
N, (3) HEMEHIZKRASAb O 7 7V 2 YV HEEAFHTH Y, KRASAD DGR AL VIZFEAITHE L LR\ (4)
KRAS4b 1Z CaM & DFEAICIVIRE —EF D HTEEET %o

D) — DD EELRFAL, FrizlZikEh HFL: FRET/w’ﬂ““lzﬂf (CaMeRAS) 2 MMBB PN S &, #bA
A=V T RATHITET, [KRASAb 23Ca®™-CaM ED#E A2 LM IE D ST LA ~NEBAT-§ 52 (M 2) 2L
T [ZOBAFIZHNLN Ca™ 0:1127521,?%%&’91“&)5&_&%uiEEv%Lt;tffro CaMeRASIZEAI NSO FIZ, in
vitro TR EN72 KRAS4b & CaM DA HAEH OBREDSHIIB N TOFAE T HZ e RLTWE T,

ERRASS 37, BSABE RO 30% 257 D@L FITERAFFOILTHILNTBEY, PTHKRASTAY
T — LA AR DOH LB ESNTHET . LA LA, KRASIIHEE F, FHEHARE A TELRr v R\
TWb7e0, 57 TN AKIOBRFE W EE RS 7 A ThoHE Vb, KRASY 7 ) 72 ET L8 Lvwary
LIRS TELL 72 KRASOJRTEERHIAEL T AZETKRASY 7 F )V 72 HET 27 70 —FHZD—>T
T o HH1d. CaM EDFEGIZ IV STEMEL 72 KRAS DZ DB OFM 0 F B REE 20> 7 F ) 7 S
129528 T KRASOINF A F3I0 7 AL IR RE DS O 0N 5 ZE SR SN FE §, E51213, KRASZEEL
O D AERBN ORI s E T,

PALEDAAZZLENFABREORREICHEEMF TES

HhbhOIRREIL, HFH - OO T VA - x—HL b AR 2— (BB : T 2UFD ARG (CHE). 1991 FICRELE
U7z NMR, X%, BFBMEHESUHET ) FMERFTRELA T RFLANTHALICER /T EOMIE - EERATET
BoTWET. ZRBDT—SELEIC, BAZNEDHREFICHEY—LEhD
s U EOREBEROTE>TOET. PAICLTHBREICL Th, B0
NP ENBETHHZEN LBRSNBRATT, IAFHAOF, BIiAHIZEIR
BETRHIELAN, BADBENRAREP HRICTELE, botHRDEMT
ERENBILABHLTOET,

BE 2020F 12BICTbhESK - FTUIXR RS FDiEHE, SEZTHDTD
Zoom FfEE BV EL 7=,
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RIPK1 DM s 55 G0 pH BREICL S
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The death-inducing activity of RIPK1 is regulated by the pH environment
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Abstract

Receptor interacting protein kinase 1(RIPK1) (&AL
HIZRET L)Y - AL = FF—E¥ThHY, TNF&
Vol A A VR EDZHAED T T, Mo A4:5t%
YE D B EEAMEELTW5, RIPK1 O HIZLEF
F AR VAL S - BIER RS EC Z o TREBN A
ENTWVLZERHMBEN TS, KR ThILbitid,
TNF #%35 RIPK AT 1M 58 25 pH BB 2 Lo TRE
WBEZIFTHIE, FLTEDOGTHMO —inz o2
12U 720 MR pH AR PEIES L RIPKIOFF—¥
RSO RIPK] 0 S166 12815 HEY VBRAL AT H]
ENTzo TOREE. MR ED IZET 35 037 BHAA
(Complex II) DIk, 2L CTEIUIHK RIPKLKAEI 7
TARMN=VAERT T T N—=V AP ENT 20 — 7Ty HIEL
RGN T S TNF %2544 1 (TNFR1) #
A1 (Complex 1) D, RIPK1 ¥ FF 1L, NF-«
B#EBOWE I, pH AWML CORHCE L 25720
RIPK1 &8T5 |3k Z 85 TNF 38 RIPK1 JE
IRAF BB pH BRBEIC X > TR B R Z T e oTes
NHDTEHSRIPK OGP 2B AL LS TNF %
EVE RIPKARAE RS SE 0 3] 0 S T 5 2 & 5]
Sinkleolz CAF VBN TRONAE DR
HALIZ X > TTaMNALSNTIERMZH LML D H D,
pHZALZ &I 573/ k5% TH %, RIPK1 D 151 FH
DCAF VNS ANbE, pHE B L3¢ THLTNF %
P RIPK KA ML SE I3 BB SN T o 7o 2E A5,
RIPK1D 151 FHOC A F Vo AT abALENAZET
RIPK1 OFF—E A SN AL EDTRIZ SNz, DA
o RIY, RIPK1 OMBLIEAE G2 pH BB Lo
THREBRZITHIE, S5|27abALARIPK] DiF M
AR B - RIR B ThH L REVEAVR SN2,
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LY RRONE TR 27 S ALY AT [ yAdss = N

HIbN DR ZHBLE T L EERUT 2D TR EDOEAILTHEMZ, L THISH LV AT
DEINTOET , ZOINEMIBEWCB W THBIEIIHE SRS TV AHR THY, bhvbh oAl
IRp 22 ] L B DI SN A2 5 | S 9 0 TR 2 A LT T o ORI IBEREA e L 8 Bl 583
FIFRI SN2, IR REMIEDFCR 0L 05 LW IREZ T IXI L F 9, Receptor interacting
protein kinase 1(RIPK1)Z. B4 A MU, MBS EE S0 a2 i@ DT A IR CE B
F T30 RIPKLIZYVERALEE (FF—X) THY, TOMRIGETECI->THIBEEZT IERILET, IhETIZS
D RFEER B TRIPKL ASEFNIEELL T0 AL SN THY, RIPK1 O X —X 1 M B 55 #1314 4
DPFEVER TR § i H L LTRSS, IR HED STV E T, RIPK1 OF F—HHMEIL) ik
LR e FF ULl Vo7 fl 4 DFIERBEABHNC Lo TREICHIFI SN TV I ED Do T8, TOREMZ
VR SO W TIIE AL RAZ BT T,

TNF 13 RIPKRAF M2 s %5 | S 2 3R E A M4 T3 RIcbbivbiud, MilaoE o pH
BREEATVE ML TNFICKBMBAE AT F (il S A2 8% L F L7z, TNF#I#i2k->C Complex 1
EIHE N 5 TERABRDP S, NFxBREHZ &2 HE LS FE§. —HT RIS X > TIERIPKL X
Complex I25TEHEL, FFH—EIHMHARLERIZ Complex [TAEKL, TR —I AR r70 T h—T 2721
fagba s | &AL . pHBRBEAMEVEICHIE, Complex IDEHIZIZHEEE 52 2w, RIPK]I OFF—+
. Complex B, €L CHIKRISEDSHIRISNDZ LA 0E LIz § 0B DOE ATV /R PO
pHZALZ BT 57 I/ T, pHARIEHECE 7a b AL SN CTIEBMZF LI EDNLMBNTVET,
RIPK1 DR EDCAF TV RIE AL BB AT HE, BRIEALIZES TNF S ML O W23 S o
72285, pHZALIZEE) RIPK1 O 70 b AbASRIPK1 O % HIH$ 2 8 7= BRI S i< 2 W] et A°
IRENFEL7Z,

RIPK1 OFF—E I TEId AR 4 2 SHEVE R B O S E R E R IZB Do THY, HRED AN R ThHIL
DIREINTWEZEND, RIPK1 DIEHALDE DX AN = AL THIFHSN T LD E MBI LIZIEFRICEET

o AtRIE, SOITFEMIZ 0B Z @ T, KRR Z B EH AT S, BHREISH STl
ZEAIRFENRE T,

HROAFREBEICHESNT
MRFEEVOEELBEVTESEICBVDLDIIRIIN TR —Y X TR EWTLEI D,
LPLESZOBEP REED->TETHY, BN - TWBTR—2 ZESHBBOR
D, £HRRICEIIBREBE/K BLZMIBEDOBERIBHERT I hh>
TETWET, Db hOFICIZZ D SR EMIAEES [ ZHEZ T /O DL T
25 LHTFFEL. BEIICISCTZNHRD 1 DHULLISERD L XF LD EEIT 5L
TOTFZLENTVET, ZOIRT LIEEIRS>THIEAZIN TVBDL, £FRTEDL |
ILREERLLTWBDD, ZTHZHHEEZABICHZHEY XT LEvbhhhdE->T
WBDODEEDRBD R BRICEKD HD AIEEBIF—EI—RZE,

BE : COMREIET A)HEFEECDr. Francis Chan E—#&ICIAD=HDTY,
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GULP1 A3 R itk ERZASAD
NRF2-KEAP1 ¥ 7 IRz 4 %

GULP1 regulates the NRF2-KEAPI signaling axis in urothelial carcinoma
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Abstract

AAMNE TIZKEAPL-NRF2 RO HEIC I NRF2 A NICBATL. ZOEEE T O LSS, 2oL
B DSHIEE NS, Slalbivbiud, GULPL 2SI DIE R 72 F B ik ik it 4 524012, KEAP1 ANRF2
ERINEPNCEEDTBLZEEMT S, KEAPL#EG Y P E THAHAIEEHLNIIL: (=<2 ), BEBEASA (UCB),

PR R IC 22 EATER T, 20 GULPL O ZSBIIHIAS B H ISR > TBY, SN NRF2OBHANBITEMMEL.,
NRF2 YV 7 FMEEDEEALZ DL 725324 H12. VAT IF VIR T 502 #1535 5280 b h 72, UCBAHIEKT
GULP1%/v7 %73 5L, in vitro CIZHEEMILOMIEAMEE SN TY AT F Vit EE %529, in vivo THIEETE
EHREDSTTHE L 720 312, KED VAT SF VMO BEBAE T G ULPI DFEBUIMER A 721330 5N b oz, VA
TS F VIPERINE Tl GULPI O RZEBIE AT C. NRF2, HMOX1 D E5BAAD SN2, ZLTUCBIZBITS
GULP1 OZHIHIFREL LC, Mk BLOTRRMAREDIZ, GULPI 70E—7—D X F UL DSEHE ISR SN2, DL
by AW MILA S, GULPLIZUCBIZBWTKEAPL-NRF2 ¥ 7 F AL ELHTIT 2 KEAPLIE &4 v /37 B THY,

ZOFEBIMHENIE SIS ENIEZE, FZF0RTFIITOE—Y —DBE A F VLA o TWAZENEIESIINI,

Figure and Note

Percentage of the cases with GULP1 silencing by IHC

0% 25%  50%  75%  100% siCtrl siGULP1

] ..
*P<0.001. N.S.:not sianificant

31 : BEBED ADEFTE R GULP1 RIRINEIDIERE B2 : GULP1 BIREMBI BT (R4 —)L/S—: 50um)

BEBED A e TOEERBOSBETHFAICHENT, GULP1 DRI|IFIZ GULP1IZKEAP1 8 &2 /X0 ETHl), B2 ICHREREBEL TV
ZD85%LIEICERD 7z, &V)XEE T DREERITIE40~50%. non- %o EZAD GULP1 ORBRENHIT L. RETTRT MEBEROASHE
invasive low grade EEfI TH#125 % THRBIHEBDHL, —H T, EEHIER DR TE /2o COEEMITBEIRICHEE THKEAPI DIFFEHIER T
EETRERMENEIEDT. GULPT ORERIMFIEFER CHABRMICE - %<h), KEAP1-NRF2 27 IV DEMEILES KL TV EE ASN T,
TWBZENWhH B,

Invasion into muscularis propria
(high grade) (n=1086)
G : : *
Invasion into lamina propria
(high-grade) (n=28)
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(n=34) NMIUCB, n=90
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RS A F Vb= —Hh— GULPI®

BEEDSAFE DS AN BT B FI DI

LT RTIEIPER BB ANCBIT DA F MEDOT LD HED LN TEEL /24, TR, fie DO AN VO
BRI 2 F MU= = — DR FEZT->TFE T T 13DSAMEOMBIED 5\ 3R ZE FIVCT7 LA [T %
1, SNBIHLETOARE R A F LD RR TE72 8 DD FIZ 3 2 247> T F 3 (M Hoque et
al, 2008, Cancer Res)o fitv T, JREDSADMBEIES LI H HAILR DT LA ST A5 58 L72 5 DDA ALF
BIYAF WAL= — A =22V T (L Maldonado et al, 2018, Cancer Lett) L7292 T, SNHLDEH~—A—2%
MDA ANE T R E TELDMERR T 7280, [RCWRER - A SR O 2L L TR DS AR S A T
BRI LTWEd o T 2EBEMEATASE B DR TH BIZEMEEZ GULPL DAF MEA T E SNDI LD, K
WFFET, BEMEDSANZ BT A GULPL FHRIPHI A FEDS AN D B A H = X LD A AL IRV F L7,

GULP1 »Z&HPHIE, GULPL-KEAPL- a8 ¥4
DEAROWHEREL7-5LF T, ZHICES>TNRE2

|Schema based on current data about GULP1 |

ERITE NI E L E o TBONT, MICBTLE Cytopasm
+ o MNOEE T NRF2IRE | 7id, 20y o
HH{EFTHBHHMOX] 2 NQO1 4L D5 BLA i -

Ly SHUC Lo THAALTLHE R B AR PEDD A7 L
HRONBEZZNE LTz, $72 GULPL ORI P S o
BB IIE 70T —5 — DX F LA A 5L T NG,
VWBHZEbDA), BB liquid biopsy 1T a =/
WTHBIELRLELS, 1 KOO0\

BEREDS AT FEL R T WA ATHY, HE ZHE Tl

B OBEBLERBIER - EMATObNTE T, L7z T, JRBEE 7z liquid biopsy TEFNAIRE LRz
OBEEAIIE L. GULPI DAFMEEINT 207343, R RN PO RERAT)—= 0 7L L TR RS
Z2HNE ¥, £72 GULPLEBUIHIRERNE, IEEAETTR 2 A7 T F VIR G- L TBY, Bk ADY A T 455
HEIT))ZT—DODREIRYH LML EZ SN FE T, E5121F. colony formation assay T, GULP1®
overexpression {d HT-1376 #ifE DB Z T EIIHEL TWALRE, Hi4cZ%in vitroBLULin vivo7vEAIZ
Lo TGULPL 2SASADRIFH, e, 2R L CTHIBIIICE N TBY, HEEENEL COREIBIS & 7B TH
B REEDHE T o

PAMEICERVEE ZEFEX /N~

Johns Hopkins University, Department of Otolaryngology, Head and Neck
Surgery DZRI%, KEFEF Baltimore fif#IC, Inner Harbor# R FALTED
Cancer Research Building Il D& EBSICRIEL TV ¢, David Sidransky ##% (£
BEE#IAHEIS6 AB)PEETEIRTT, EFLELON ADBEKRHEFIAL
T, SEEPSEF AR IR D EBEETIC A ARERICEBATOET, fEk. &
HEREHERNBZHE (NEFRLHIR. LEEEE,»S3AE) DThd, Wifk
HICHEEZEEZFANTOAELVWTWET, SAESH. Wayne Koch#iZ(TAE
BEAR)BFJUBAAMIE (TEERL) MRICZRAVWELEE ZZTIERBP A
MEICREEILTWELEEEL, AR, Pl Mohammad Hoque E##% (TA
BEEFRR) (ICAIEVEE IBREBFHEDEBMEDOFTRIIEEEESICERY A
ICDWTHWHAERERTT
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TGF-p > 7 F Mz RIC

BIF5

FRIRE K SMAD212X5%
$I§5‘{E‘ L&L'ﬂﬁ Iﬂ% n‘b\nujﬁf{zf%@’%i%i ﬂ-.rﬁ"b

Structural basis for transcriptional coactivator recognition by SMAD?2 in TGF-f signaling

Ken-ichi Miyazono' Tomoko Ito' Yui Fukatsu® Hikaru Wada' Akira Kurisaki’ Masaru Tanokura'
" Department of Applied Biological Chemistry, Graduate School of Agricultural and Life Sciences, The University of Tokyo

? Graduate School of Biological Sciences, Nara Institute of Science and Technology

£EH! X https://stke.sciencemag.org/content/13/662/eabb9043

E?’J’b.%lil fg— HzE &

Hz & & E-mail : amtanok@mail.ecc.u-tokyo.ac.jp

Abstract

MY AT F =3IV T EGHIN T -p (TGF-p) V&, AL 5H,
TARN=T A, Mgsb = N v o AR E S oOMITaRRE
T Do FD720, TGF-pI 7 FIEERDBEEA 4
1t BARHMEIE R DR BETIERI T, TGF-p 7+
IEE R DAL L PR 22 L1d, SRSEREBD
SEIENSHE A TR 3 27 0DIC B CTH D, SMAD F /378
13 TGF-B¥ 7 F MARAF IR i (5 F- 38 Bl& filH 4 2 %
B RTTh b, BEIGHEALHE T CBPIX. SMAD2/3®
MH2R A A & EEHEAEML T SMAD A HRMEAEH
LR T IR LT %0 AWFFETIE. SMAD212L5
CBP skt Helg 2 M54 5. CBPO SMAD2 K544

& SMAD2 MH2 R AL Y OB A WA S5 1E. CBP A%l
BBEEAN) Y2 Z2TE L. SMAD2 DB 1 FE 101G
BT HIEERLI BRI B VT, SMAD2IZHL T
RV RO BRI CBP X7 F FO 583, SMAD
BAMEAF N 208 (5 T8 Bl IR 720 SMAD2/3& CBP
DOMOMEAEMZRLES S E13, SMAD KA 1985 T3
Bl Wil § 24 LW CH A gD H 5.
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Figure and Note
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TGF-B ¥ 7 F VAR s GG PEAL O G 2k g & Z ol i)

TGF-B i, MKLORE % B REZR W83 2% e tE DA a4 2T, Mg 5 - HIFASE - S di i - Mifash <t
Voo ZPEELREDHIHZENE T, TD72D, TGF-B 7 FIVRZERDEREA L, DIAZIILDE T Bk AR
RANEORDBLIENHSNTVE T, TGF-pORIHE Z 7ML, 2D 7 F VARG RF SMAD2/30DY >
B LA~EZ L5, SMAD2/33H DR - SMAD4 AT AR L TGF-p ¥ 7 F MEAE 2 i {5
THRBIETHEMALLE 25, ZORBHEHALICIZI T LR T Th 5 CBP AL EE SN E T, SMAD2/3 BEU
SMAD4 &, FEFIFESRIG7: DNA # A e R OlR G N FThY), ZNERICIRGIEEILiEIEHIEE Ao TGF-BD
RIBARAE I B SN D SMAD BARIE. SMAD2/3% CBP D& &% L T CTHIYEE T Oz G2 Mk
T&F T, 2F), SMAD2/3% CBP O 4 1Ml fild, TGF-p 7 FIRE ARG LIS R Wb D TH
LWz ET,

AWFZE Tl SMAD2 & CBP O A it & XA i B AT 151 XD P L E L7z CBP @ SMAD2/3#54 H
WL, FED 2 R Z L SR W RIRETEFIR TH AL FHEINTOEL72AS MENT O R, CBP ST B
D a7 2% L. SMAD2 D MH2 KA > FITAAES ZBUKPED 55§ RINH 5T 22O NITEDEL
720 F720F%E0 AT, CBP D E1963L 28 4K1Z, ¥F/EM D CBP &L TXY IR SMAD2IHE AT 52 L0
LPNIENFELTz, COBRE G L CBP XY F e Efilah CHRBISE 5L, TCF-p AW AR A F B
L2 TEH DD E L7z, FEBIEE 72CBPWZART F &, MMIAAAE T 2 CBPLDBAZEL T,
SMAD & ARSI 2 B AR T IHEBOTE AL Z PRI 5 5L 25N T T,

TGF-p¥ 7V, D3AGEDEFIREBBIRL CVE T, #ITL2DADRUNREEE TIE TGF-p DR BIATLHESNT
BY, ZOMRLL T ADOBR MR IMEMESNT T, 72 TGF-pIREIIHINEHZ R $ 720, HLPD-1/PD-L1
PUREFA L2 ASRIEREIC BV TH, TCF-p 7 F LV OMHIAR BRI THHIEAVRENTVES, M EoZeh
5. TGF-pY 7 FNVOMER, BADRRAN THAHEEZONTVET,, SHOWFETIE, TGF-p 7 FIVDif
PEALICBE G- 3 2B R T B A RO LA BTSRRI L. £ DM EAEREIC X 5T 7 P MRAF N R iR G O
AL Z P CEB LRSI T L 720 ARFZER DX, SMAD2/38 CBP O+ R HAEH ZHES 5
HEFET HIENTEIUL, DADHFICH T REZH B TGF-p ¥ 7 F IV ER bl IfFsnE §,

BEDSEMEERLHIETS

EFNTRIBYTFVDERICE, S<D5UEEEHEFHBINTOET, H4e
EEGREEIRT HLOICE. ThEVERSH FEAHFEDLIITREN, E0L
IICHEBET DL EMBIEN O TEERTY, HibDMRETIE. TGF-BYTFHILD
BEIDDDBEREH FRABDEEFOERTE, ZOLAEEEEALLHR
T IO BRERIEL R EED TLET,
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