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Whole-exome sequencing reveals germline-mutated small cell lung cancer subtype with favorable response to DNA
repair-targeted therapies
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Epitope spreading toward wild-type melanocyte-lineage antigens rescues suboptimal immune checkpoint blockade responses
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Repurposed drugs block toxin-driven platelet clearance by the hepatic Ashwell-Morell receptor to clear Staphylococcus
aureus bacteremia
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Dysfunction of the proteoglycan Tsukushi causes hydrocephalus through altered neurogenesis in the subventricular zone in mice
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Clearance of pegylated interferon by Kupffer cells limits NK cell activation and therapy response of patients with HBV infection
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Triple-modality therapy maximizes antitumor immune responses in a mouse model of mesothelioma
Postdoctoral Research Fellow, Latner Thoracic Surgery Research Laboratories,

Toronto General Hospital Research Institute, University Health Network
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Sustained fetal hemoglobin induction in vivo is achieved by BCL1/A4 interference and
coexpressed truncated erythropoietin receptor
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An RNA aptamer restores defective bone growth in FGFR3-related skeletal dysplasia in mice
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CD4' T cells are essential for the development of destructive thyroiditis induced by anti-PD-1 antibody in
thyroglobulin-immunized mice
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Neutrophils initiate and exacerbate Stevens-Johnson syndrome and toxic epidermal necrolysis
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Circulating proteins protect against renal decline and progression to end-stage renal disease in patients with diabetes

Research Fellow, Genetics and Epidemiology, Joslin Diabetes Center 'fE'T”]' %_EK
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Multicellular modeling of ciliopathy by combining iPS cells and microfluidic airway-on-a-chip technology
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Macrophage migration inhibitory factor drives pathology in a mouse model of spondyloarthritis and
is associated with human disease

Spondylitis Senior Clinical Fellow and PhD Candidate, Spondylitis Program,
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Oxidative damage and delayed replication allow viable Mycobacterium tuberculosis to go undetected

Assistant Professor, Department of Medicine, Weill Cornell Medicine ﬁﬁg Ej(
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Whole-exome sequencing reveals germline-mutated small cell lung cancer subtype with favorable

response to DNA repair-targeted therapies
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Epitope spreading toward wild-type melanocyte-lineage antigens rescues suboptimal immune
checkpoint blockade responses
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* Department of Immunology, Blavatnik Institute, Harvard Medical School ' University of Zurich
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Instructor, Cutaneous Biology Research Center, Department of Dermatology,
Massachusetts General Hospital and Harvard Medical School
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Abstract
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FERWFAEPUR (14T 057 0) BOEMHB IO HARO L BE T2 I LAVRIBEN TV S, RIF7EThiIvbiud, 25
)= DAF T F v BmHMEL ICIDBA L BB T, AR EE IS 285 T OB E -7 22§ 5,
MAT AT 79 A MU R KRS CD8 ™ T MBI OGS, FLPD-1HEEORR L7z BH TOARDHLN, Z
DZENHICTIINES RO HCHURISH T 5 RE SR DM T 2R T 2 B RIE SIS, RIEFEDR VAT ) —
IXTAET BN, FAERIRT A MURNOZE =T RHOILKIE, KO 2HFHOT 70— FIZBVTH PD-1 5
BOA D H LT L /2L BRI D o7z SIMR (UV) B2 7 RS S R R AA T v F v D
i 725N ablative fractional photothermolysis+4 IFERDOHEHEEE, UVICEoTRAT v F 47 235872 lE 5
W09 AHPD-1 DT AT, MDA T U F Iy 2 H &RV AT ) =<, BRENNIAT ) YA NRFIPTE 2 B I8 3
SRR A DO HHAREBRIC BT 24 E LRI 720 RO T —513, RHIRER (KT F7r)EF v 7R, Vb
FHAESRIC LRV PLIES AN 2T &R T DL+ TH 425 BRIICBW IR SNLINLDOAFT TV F 7 OMIRE
SNDLDITTIERNWIEEZRL TV A, THINC IS A RUEE RS H PR OO ZEr—7 O30, ICIEA)$
L7 OIERERE 2> TEY, THUIATT v F7 VR ZHEEICB WV Tablative fractional photothermolysis +4 IFEN
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Figure and Note
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: o SEFEC BV CERCBAOEES BEL., £BO7Y X0 R
£ 50 anti-PD-1+aFP Bl

g anti-PD-1+imiquimod

& aFP+imiquimod

anti-PD-1+aFP+imiquimod
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é 4 | Parental anti-PD-1

= [l Parental triple therapy

£ ol

dLN TILs

BV RN ISR 9 2 72 G L DS

AR D B SAIZB VT, PD-1FEEL G R4 NI NOFIGTHRY b b AT ) FA MO HRFLRD
RO, WO REMBTHEV)WEDDHNE T 2T M72BIIAT /A MUR P PD-1 LR AR
HELTWBDTIIRWPLE M RZIGDHIEELEL 72,

FIWOIZ, EERANEICRELZBFSAZTPD-1FEIEOR R DA o/ REL L h o/ RGN D AT/
YA MUETHSMART-LIFF RIS T 5CD8 Tz <7222, RROF S/ TIZLDOMART-14¥
Y CD8 THINMEATROONFLIz. £ TRIZZOHUEAHLPD-1 FHEOR R ELFIRD B 20 TR D7D T AE
FNCTEBMGTHIEELFEL2, T Tyr:CreER;Braf™ Pten'™" ™ <7 2 %S508 JE M A Hl vk GBlvk) &%
RN AT 5 T A R 2 L0 2 Fo ez FMEO S MR (T8 2ED L., <7 AICHFELSLPD-1 %
BatTol2bIh, BROFEHTIXTRTOYIADATLIOELA, FRTIZELL ECTELEL, A5 /794
PLIE D glycoprotein 100 (gpl00) IZ4F 517 CD8 T MEANER; PN GROONFE L Tz0 TRROFAEA: A7 5Bk CA:
Ko7 AR L 7 TR R ER TlL 75 % D I ADAAENEDLNF L 720 TOIEA SSRGS L
LBAR T2 BT AR T A2 0 UL A BHE L, U I TH ISR SN BRI 0% SO TR/ IR 5
WO THLIAFAT Y F 7 U 7AHIBE ST AT/ FA MRS L THRIBL TWAIEADNF L7z, KIZ, £
BREOTFHRONES; NE M Z R 2L SR A2 RO O, BIBROIESR I KFEIRETH LI e D hDEL
720 ZTTAZSHNIEBH SSEZAEY R ZPLPD- 1R IEHR D AT A4 MUEISH T 250 IS AR BRSNS
TIZEE Z, PLPD-1EIIINZ 757 v ab v L—F—DETE TLR7 agonist ThAAIFEREZ AL, AP HEHix
FTHIEELFL 72, T ORERBRO B AL BB W CTHLPD-1 B B CIIA A7 3813 0% TL7225 $LPD-14t
RIZL == A IFERZ MR ZHEBETIIAEGFRIZ50% E 2D, gpl00iZxr 32458 CD8 T fMllfgA = F ik
TELGROONF LIz, BkkE BT 28 B A /-4 B16-FI0 vy A BB afizfio C =Rk cAh L~y
ACHEM R AT 7282 A, 38% DI ANELFL ZHIHHIC LD L 72 2T 734 MBI 5 2505 5 5-L T
WAHZEDPTRIEEINF LTz INHDT =5 XD, AT/ A MR LY — 7y ML= S B R AR 3 540 PD-1
PRI TEETIIRW L EZONFE L,

S HOWFETIE, PUPD-1FEIIMA L — =, A IF N2 0§ HILICI) ABIICSEZERL, BUEEEH O
b5 PRI A BT PD-1 B LR R AN GFE S 52 AT TEEL 72, 4RI OZHHEA T =7 RS VI HE
HORROBOON Lo/ BEZADEHFLED 1 DO BIRPEL TRV TR, E6RLMHEEZ LD TVREZNE
.@Ofb‘ij—o

EFER. FENERBICSTIMANDKBSLE,

SEZOTOV 7MY Y F 21—ty V&R (MGH)IZ#%% Cutaneous Biology Research Center
(CBRC) ™ Manstein Lab & Fisher Lab DR ZREL THA%EY£L 7=, Manstein Lab TliL—H—%fE->
FRBXRA A=V T DMRELTHY), FAIZZDPABRELFAIDF —L)—F—2EDTHIET, HDH
Fisher Lab&EEBMEEBICDOWTELE /DN ZOTOT T IDIBEIDE->P I T, ZLTZDHE. 2D
TAVIIMIZBLDTAP S, ZOLIBERBE EFEIEN TEEL MGH IS RFHSPZ5. FHE
DH 12 EEFEF--ARENESY. RBICADDEMEBA-HEVN TE, 2254 L3HFRM
BEHBAICITONTOET, COLIERHMARBICEZBIIZEUVEAL4RUTVET,
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Repurposed drugs block toxin-driven platelet clearance by the hepatic Ashwell-Morell receptor to clear
Staphylococcus aureus bacteremia
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Abstract

WA TR BRI (SA) MR IEGSE L. BUERHCTEARHRIEIC 0 b O T, EEEREFEWIETEE (20~ 30%) 2725
T o bivbiuE, EMNFIME IR —MNIBWT, M/IMURAEDFEREAFE CHED FABLUSAIZLS o BEFEA DR INEAH
M9 52e% WML 720 M/ ROPURE R 7T Fid SA RIS 2 AR RB I B W CRER R EE R/ 25 afi®k
I MO AAFTIZGGD, MM 75 —E 258 T MO R A OB 7V EEF &R 2L, IO Ashwell-Morell
ZAR(AMR) X B IR 22 I# LT 5, 4271 u)b (Ticagrelor : B 7I)» %), D ZERZICHONS
P2Y12 Z BARFEPIIRE L CT— M IICILTT SN D2, adg LA M/ MR IE & 2 0f B4 U4 /MR A RE 2 #0552 &
W2, HIRAIES~ 7 A TIVCBNT, FIERY SA IRYEIC K 3 A PREE 2 R L 720 AMRO#Em TR EF I3 5A
FRYHEIZEY, MMREBAEE L T SA ESIEI 3 2P T o700 Fhos A VT VI U FOBFIHN LIS TY
F—ERHERETH L NI IE NV ([REmAHT IT V) TORBRD BRI RGOz, DLEOR RS, [#H5 - /MK -
AMR | FHEIREEIZ, SA M EASE O BT EIC B W TR TR EREEZ L THY), ZOMIICEoT, — B2
TIENTOB2 DDA DR Y a= s P EF IR UEE T 5720 OBNIREL 25 LD S I T 5N 5.

Figure and Note

A B K1 : AMR /o7 INTIRICH1H5 SABIMAE TV

*% * %k
& 1500 ns 1004 G SABUMAEC &3 M/MEH D I1E. AMREARUZM/MREEZXICE D, AMRS
E _]:_ 80 BAK/ v 7T INTIZTIE SABUMAEE T IV TOM/MRIRD (A) . B5E
S ® 2= V= cthE .
g 1000 = = % 60 = (B)VEEICRESID
= 5
2 500 = @ 40
[} p- WT
° PBS 20
© WT SA AMR -
x 0 0 1 1 1 i ; 1

WT  AMR 0 2 4 6 8 10

Time (days)
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O|0|0[O0|O|O|0|o/o|o|ojo|o|ofojo|o|o]o BEEFETIV
s , JHee sl % S, h SABUILIERC I /RS 7 5 — £ L.
8. i v &; Qﬁv&q& /\ BIRERS 7P R 5. ZICECAMRIZE
& A B MR ES MAVRE. IR EDET %
a7 voma u;g;en % Recaptor BT, ZO—EDRNERET 5 HHH SA

@@@OOOQ@@OOO@@@Q@QQ

oJoJoJoJo]o]e]o]ec]o oIoI_IoUoIoIo[o i}o%r e
3 0

PMPs aureus PMPs —Sequestration
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a-toxin galactose Endothelium ﬁ ! E&Mﬁ%&%éﬂ—éo
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3 kr//ed & o0
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; *
e
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injury reduced Neu1
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Ticagrelor

Ticagrelor and oseltamivir preserve platelet counts and antibacterial function

iR IR W REZ DD e E e TH %

BF7E Tl MR &S 3 200 T 50 BOG Ml B 5 H F-12 X 217 T R [l 2 7 = 7\‘1\0)/\“—“/77'}4?‘—
T\ bV AL =T af W) —F Rl R T o T TS o BERRIICIMVIMICA 8 1 7 N BRI (SA) 2R T 5 2L 2 iRl
TLR, BMIZD 7Ty 27 MIH-TEEL 720 1004E LLERIZESNTHY, EOHFFITH I Z 11D 5 #] 2° a?)%
LRLENTVB MM R EMINEE L CORREZ RO ZEZWISNITL T EBRITHRA L FEBRTZNEREN§ 52828
TEZDIFFIIHIZERE L CTOFRMIR CTL 20 SA BRIMAERFCIE, M/MIAY AMR 24 L CRR 284, MM A%,
BLET, FEid 2008 4EIC AMR Z A L2V IMIER R DA = AL %G L7270 Y 7 M2H B> THEY, 10452 1
AT LT — ISR R 0O% EUF L7,

SA BMAERHCIE, [SA o FICED /MRS 7Y 5 —E AL — /MR RIS 7V b— AMR 2 A L7 1/ MR
Fev M/ IRER A — /MRS O T2 L5 SA BUIRED FAL | &) — o FE AU L), SA BUALEEL K3 5 5%
KL ET SROWETIE, ZOANZALEHLHIILIZIZ T, SO—HOGNAEW 352 L TSA MUl iE
MUY T HIEETTRAET IV THERRLELZ. BARMICIE, eMIVMREffio7zin vitro BEONY 7 A% ffi572in vivo
FEERT, D BUMMEEF A7 LV SA afif RICED MM EL LS, 2) 2 7)5 —ERERE HeLyIen) i
B/ TVF—EEEOINE] 3) AMR OFEHIEA R AMR /v 77 NI LB /MR R 25 0 B E 2 f 7 Litto

W7 A Z B ZE L OB IR R L TLE T3 MRS E D0 D0 73 0 w2 Al 12 L
EHRBE DI ROHEIC Lo TOET o ZOXRIEDPLEGETHDLNTEZZEADOVR Y L a=rrEHSh T
$o GROTTY 2 NMIBHAERFEBLY TUEESNTOLIRREIEBEN 782 LoD E DR TEDTE LB VET,

INFET, MRS E R THAE T 2B L VIR L H YV EEATL . LU, 4R, R L CEE L
BEXEFSTVAIEDHLITEINTET, HRMITTERSNS hot LWIFE IR ->TWET . SHOHFFET, SA
FRIMAEIZ BT, MRS SA O3 R U B E B2 32 R L TR ABZ LWL IR F L2285, FERHTA
NOEZT, ZLT, EDIH AN ZALTIH/IMIASAZRK L TR LD01E, Fo7{bhoTVER A, 514, il
A& D SA TN A = AL E R T HZEATENUR, FROBUMEGRIIE DY —r Y ROF AT ENTELLE
ATWET,

University of California San Diego (UCSD) Nizet lab

UCSD E##5/NERIO Nizet lab k. tRe525 AFEDFIEE N EE, MEE
BERERGE MEART. BEARTO HA 5 HEL TV E T, PIOPrOf.
Nizet @ RDMEEICTOI IMARLFITT. SEFELVWERSTAS T EED
B3HEEESTHY. WIHAMPEREARLTVBADVET, YT TTRRER }
EDT(SAEESTHY, DEEDEAMELERTOATVET, WSy L W
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77+ 27 Tsukushi DEEREA 41T
SRUANE T HIZBIT A= a—a U AERELL T
NGNS

Dysfunction of the proteoglycan Tsukushi causes hydrocephalus through altered neurogenesis in the
subventricular zone in mice
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Abstract

AR =2 (LV) LT LTt ig (NSC) O =y F TH AR E T i (SVZ) 23hY. ZTITIENSC OffEFE, 35, B =2—
TS AAMRPE R R N N S B IR L T be SVZ oo F OREREA ALV L A% [ERI L, hdKEEE
ELTHISNDIRRETH AHH, TDOIBEH HIHELEIIIHSNIhoTW RV, DDbINIEI T AIZBWT, 7a574 7%
> TH% Tsukushi (TSK) DLV O _F &AM B LOTE BRI B A AKBRE 2 SOV AR 12 B E
LSERES SR IEE WO LTz TNHDIERICHEST, NSCRIMIIEDMER EFEDOBH, BXOWnt v 27 F
MALIEDFREIAEDZRO SN2 0 KIIE BE D HERPEN 72 E D TSK N7V ME, 7 ADin vivoBXWin vitro%E
BRI A PG O T 2R L7z TSK /027 T b7 ALV AOE AR TSK #2787 B 7213 Wt 59U E 0¥ 51230
IKBEREDS TR &, SVZIZBIT Ao a—ar #i A SN 7-25, KEERE B FE H 2k TSK N7 U he# 5. L CH IR UA) 5
RSN oTze UL EOBESE RS, TSKIZSVZIZBIFANSCOEMERHI§ 5=y F 5T L CHRER S EZH
THY, KIEREDZW BLOTHHR OB BRI L R A EATRIE ST,

Figure and Note

1 TSK & I BEIZ L BRI E LR DINE)

£#%1BEDOTSK KOZIXAIBRKEDRAIC. TSKZ /X E%E
BETIEANEQOLAS M 30, £ERIEKCERE
TSK&L /X EEHRELTH, AINEDLEAEIFITIEN TE
Bho7
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KEEEE 2 TSK &/ I L BRHE S I = F 41
LEES T, REETCE. AIBERCBEINAETSKEL BN 2SS
HICEEAL. BESMmIa= 7 £ 5 5. KEES
EZ T, BEBTSKEZINVBHFZRINICEE TR
xS, AINES AT B,

Q e Yy P O o

TSK&20R  ERBTSKS 0 R  Fzd3RBHh  MiERER —BMNERR —2-0772 b

Tsukushi (ZFFFEVEIE W EARBIEDFEREIZBI 595

S RVEAKBHEI, I YLRZ ) i =N T OG- BHERNETTHEIC KD FERET B MRS E DR ERA T,
FRS, BB VEIE S K BRE GNPH) &, AT - SRANE - JRZELRE ORERE 2L, Hilnfbit 2282 5 HALZ
BUILEHERIMPIEEINTOET A ORI HETRERA I W Z7EAPIT Yo INPHO IS, = -]
S x Y M E DA TATER D N E TICERS N TEEL 225 #930% D INPHEF TIRHHMRITHD LN
I 7o KB v Y OB ER BAGEDERRIEA BT o WwRIZ, INPHEE OIERUE - QOL DBLAL
A5, INPH OREllZ 01 E AT 2 Sz e L7z, SRR B0 LB RGO B JE AT R OR OO THE

Tsukushi(TSK) 1. HIVbNDRFFET N —TH3 M FUIEIRIGTHEE - v L7250 T 43kDa Dl o378
T, iEH (Wang et al., Nature Metabolism 2019). Z L TINE R+ (Ito et al., Science Translational
Medicine) \[Z B EI\AAET HIEDHALHPIC L >TWET . TNFE TORMFEISEBED LU0 KL L T,
TSK /v777MKO) w7 A% INPH B EDEIRFEL R TR EBET NI TALL TV TAZLIIRIILEL 72,

TSK KO~ A% ML L7RRINRE 25, bbb IUIESIZ, INPHOH BB OHEL LT D520
AMEEHTOET,

1) TSK KO=oARIZHBWT, it =y F2H 3 2 Ol #2550, INPH OERRFT R THh AN E LK%
2LEL

2) TSK KO ADOMBMEIL AL, At =yF T TSK ¥ /37 OBR B B L TSK 7237 A Dy
BAOHFEE AMZLOPIHITEZ L7,

3) WERIATENT AN N T —%4T 72225, TSK KO =7 ZI3HAT W R AN REATE) 5 0 INPH Ol R IE TR % 12
FTLFIEERBLEL,

4) EHAB DKL E O TSK LSS —r Y AL72#E R, TSKDZE N T UM RO») L7z, #ART-Hith
Z&oT, YA MNKIERER L TN 7o M AL728 24, TSK KO~ ALEUL, S RERLEL .

5) TSKZ /7 1EWnt7 ¥ T=AMLCFrizzled3 BRI &3 HIENTEETHS, CMKIEEIE/ N7 MY
TSK #7328 13, Frizzled3 ZBARNOK A HEEZ LT,

AWFE TR 2B DS, INFETAPTHo72INPH OIFREFSEA N = AL LT, TSK 2SHIEL T 5
Jis A = F OMBBHEE O e Hs, B - MINSEILREFFEL T REERIBSNE L7z, 5141, INPH
PFEHRETFTIVBIUINPH BB OERBARZ R ABIZIEHL, TSKY 2287 O INPHFHGHEEL CoH AR
AE. INPH R IE AR BU 2 H Th oo TSK A RER B B X OW BB B & L C o fetkMeaE, iNPH B g Hikz i
W7 BRI BRI SRNT - BB~ — 7 — O BREZ I ML T, EE - BRRO WM 225 iINPH O MRIEH B FIHE
R WEER YIRS EAHNELE T,

HEEHERBOREEMAAZEIELT

Hhvbhid, Tsukushi ERIRFHAICEEE - ALzl E %2 /X 8 Akhirin (AKi [&XF)VER
TIREBRLET) DM EIT->TEELAZ(Kudo et al., 2021), Akhirin KOZJ X3, BHED
WAREFOVETY, $93% DEIETARD I L RECRMIBRINEL, SH#IX. Akhirin
OYEFRHEFEREL T, AKhirin ¥ RREAZEEE R DT LY, FilLlEED
REMABERBAL TOEEVEEITVET,
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Clearance of pegylated interferon by Kupffer cells limits NK cell activation and therapy response of
patients with HBV infection
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Abstract

BEIF 97 A VA (HBV) I3 ST 2455,700 57 AP b3 Fpe el 2 - A4 - M 28 AN I U B3 5E 2 &
e B YECTH D, T4y —T7 x0TIV T77 (PEGIFN-) i, IFN-aZR) = FL 72—V (PEG) TIEfiL72%
DT, BB S DOBEHIEEL TRBAEN TS, Ll 8P RORENTZEH TLA PEGIFN-a 3B LR\ D2
WZBILTIZWE IS A TRV PEG-IFN-o G % 3217 % BAMEVEIF KB O, BT B, BIORR&ICHkRE
PRI SN2 M 35 SO 7 v T, PEG-IFN-o G #IC & 518 BRSNS E 2R AT L72o PEG-IFN-o % 5-%
FINZFF 270 F 7 — (NK) MG LS A SN2 BB TIEE) TRV ER LT, F48E, HBV G o6k
B, BIOMH BAFRYANVAKMHUR (HBsAg) O F AR EEICA LNz RO NK MO L, >4 —
70 FHEER T OFHEMALTHY, ZHUZPEGIFN-a DY BIREI KA ThH o720 PEGIFN-afiR D 57252
N72EF TR FIICPEGIFN-aiR FE LSS ALN 72 BB L AT, MRl a AN O PEG R R SLE 0 7)) M
(IgM) DD %<, Z72NFIEICHT % PEG LU IgM Ot 5% . NKAHZIE LD T B Tuize ZhHof
Hld, PEG-IFN-a D HHHi7EH . RS NKMIZIEELOER DY, BB RICB W THEER R HZH- TV A ZE2RIR
LTHEY, SHIZINLDOKAED PEG-IFN-a DHFEWHBICIN LA SINDHIEZRL T b, EHIT, PLREHERERL 72
TG D273 — I & B R R BR R L V) AL, HBVIREEE WIS E R CTEERWRRMENDH). Mo
B R BRI AN L TBIERFE T DRI ORI RZ F 059 2 THH LB R D D 50

Figure and Note

(A) NK cell response (B) Liver enzyme  (C) Treatment response (HBsAg decline)
2 Blood Liver 200- increase E 2000- ISP
8 100 ; 83 < oS &S
¥ 5 ith g . 335 100 SEEELELTESS
wi 4 2o NG

= o0 NK cell 3 130 83 o FF ST Y Without
2 60 response 1] Eo - NK cell
"3 E 100 & = 3 g 0 response
g x o . 2 T.1000-] With
(3] ] < D -
3 20 without & 507 o= r= 0.7658 =1 NK cell
< H NK cell o P= 0.0032 < £ -2000- response
E [0} T T Y 3 ¢ response 0 : : l g 92!
2 m K N W o 2 4 6 -3000- p=0.051

o

PEG-IFNo therapy Fold change in TRAIL MFI
on CD56bisnt NK cells

1 PEG-IFN-0 3% 5% DTE X REICE B LVTBBRRIC

PEG-IFN-a# 58I LUFIEIRS 6 BEHR DM, FFANKMIZEEEAN/zESA, NK 2 EDMIBEREN F TRAIL S RIRE
(NKEMALR) SARSIREE GENKIBMEALEE) D 2 BE #5807 (A) NKIEMEDHEIZALT &M (B) BLUAEIME (C) LHHERIEERD 1=
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PEG CcDé68 PEG/CDé68/ighM R 2: 7N —#ABIC £ B PEG Hifk /PEG-IFN-o 2184

AROERIEMF PEG-IFN-a;2ED L F%1553

Patient PEG-IFN-a#]E#%5 6 BB DT MY > TIVIZHT S

with PEG/CD68/IgMIC & 3 K S E R

NK cell MEAEBE., TEE  ENKIEIEILE), FENKIFEMELREETIE

response PEG [Z14#EA2. CD68 (7 v/ \—#Hk2) FFIEMA. 1gM D3
BTEERDSB (K, INHLBITTHEFMAEEEDERMT]

Patient

without

NK cell

response

B B YEIF K128 5 PEG-IFN-o I E RO 18 5020

BANSPERFRGH CTIX HBs PUR O BEMEAL, 372 b b RN IERSERAEE SN TV E T, FioAVAEHREL L TR T - u s #HL
PEG-IFN-a #SH0NFE T, T4 VAOBEA IS A1 7 -0 7 BA COBRBERNIM TS, 28725 HBVIIEN TR R KM
DNA (covalently closed circular DNA, cccDNA) ZJER L. HBV Fifiti&gen ML), F7-HBV 1315 £ DNAICHIARATNAT2HT
o —J5. PEG-IFN-a {3 — DO FI THBsPUE DBEMALZE R TELLDD, @ ERERBIDE N ZDOP VT I oTT R A,
F72 PEG-IFN-a DFL7A W AVENZZ N F TIAFFE 3N TEF L7248, PEG-IFN-a DS RIGL/EFIICOWTOFEMIZ S o T v E
HATLIz, 2T ThLbIULPEG-IFN-a DRIEIRIG LT AR AN R E DL 2 EE KT T O R57-012, NKMBIcEHLE
L7zo NK %H]H'ﬂbiIFN-(xL:l@i“‘fi@%b‘ﬂ]ﬁ@ﬁlfﬁh F7- NK Mg L2588 3% TNF-related apoptosis-inducing ligand (TRAIL) &
A0y =720 FERIE T ThHEEBI, TG EI B DA MIE &S T-THY, EHIZTNOHIZTE—H A IAN) —TEZHIH T
BEEDTT o INHEDOTEHNS, DILbIUuT AL NK fld% PEG-IFN-o iR R O 15 FRIEINE DA F~—h—ELTHIHALEL 72,

PEG 'FN“V Blood Liver Sinusoid
f— — ﬁ—
= 1000 r B, HBV patients
' % L:;’_\, __f_\. __Iz}/‘_L/_‘/\i with strong innate
£ 100 - NKcell . response
7 @ _ telter M| toreGiFN
=z 10 © @
& © free PEG-IFN-a | &
(4] H £ e
o AAT AN HBsAg l
o— ¥ . |ISG EBV
Ch 6h  24h 1SG

= 1000 s I J' W [’ 1 HBV patients
E 2 ;

D I/\/\; oy _//\/J with weak innate
£ 100 PEG-IFN-o/ S e AR response

3 @; anti-PEGAb | © ‘@@ to PEG-HFN-x

b Kupffer cell i
g ! © free PEG-IFN-o o PUEEREY e HBsAg |
= D- - AAAANAANAT AN

f 3 0 ‘ If
Oh  6h 24h \SG J HBV ! HBV ‘EBSAJ

AREbIbIUIIET a7 #2448 LLEAIRL T0d BEMBIEITF 48 % I PEG-IFN-a ittt add-on L7z EEDRIZISE, Fi7 VA
TEMZEMGEILEL 720 B8, MIE Y 6 Mgl %, NKIGUEASONL BAREE L) TR WIEROEL 2. ZOBROBE 75, ZONK
EHEDENT, M PEGIFN-aii BEIZEoTHUES M A ZE 2 RINLEL 720 $720b %, M PEG-IFN-ofH DU b5 (1B 139 R
EFE(TBO L NKMROWEYEAL - ISGHH O EAZRS, M HBs PR FIE T LEL 2 R LR TIIPEG LB & ho
WL BEOZ 8 —HIIZ L% PEG SR GO H 14780, PEGIFN-a DIEMEBIZB DL LWL LT,

SRIOBE LY, BEEPENT i BEE T 2 BRI G (HBs PUE R EAL) 2 21T 51213, NK#lilazHuOE LAz AR R oG LA
HETHLRIEDRRENEL 720 NKALIEHBY £ 8 THllak @, SRR e /o $, 728 MIFRRHI BT
NK M OWEEALIZT A VAPEBRICBWTEE THLIEDIRENTVE T, 4%, PEGIFN-a DY B DL #FH L NK A oLz H
BLBRRIED AR THHEE ZONET o $7E4E, PEGALEMISEMI R, 2SAHISE FOMA GBIV TREEDSHT»
9, fEk, PEGIRHURMER A SRV FLHZONTEEL27% BEOESRE MM T B (v 7 —, LRz ’%>T”<PEG7§“1§
BT BIEDS, FEABTIPEGIUAZ A § WS DDHN T . HLPEGHUKIZ PEGALIEY OB A2 BLE S 2 fiE
DB, FrH PEGALZM BB R E DB PEGALIEM D)7 52 A+ IEHli SN B L3 B EHTRIRENEL 72,

REEAHEREMR (NIH) TORREZ

AR, EEDBFETHIREELEEMZER (NIH) D Liver Diseases BranchZ&W\ T, Barbara
Rehermanni@DdH&ICThbhEL 1 NIH TR SEOBRKRMEDN TTOhU TOWETH | Zh Zh OERRI
RICZHERE, ABOADPED-THEY, ZOF—LAICIEEIENEL - £— ADEEIANSFEL
FIBIETHHEM, ZLTETWEERR T 720D T BHGEIRI - RE - AT LICIEEEEEZITEL, &5
(2. HRREHBRAICITHON TS, ZhEZFhDEAEFEPLRERDOMAEN RIRETT, e HhIE
EIFEBNISBABZEL T BADOEH LU Science (ICHNSN B2 EE BEIDWLET,
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Abstract

VM s B2 i (MP M) (ZAVRHE S UG (L XD BB R G b 53, PR IR
BEEOBET, HLOEHT 70— F AU TH D, M MEEHE B TR SN2 BT REHEREE (LRT) $2 OM G B FA46f
AT ER 7 O b UMD S 1R ERE LKL TR B 2 IE R S 7225, RARE L TR %% % (RD. MPM ORRE
EIEEICHEL V. LRTISPUIES SRR IR B 255585 5% T T (T,.) MBI Ko TES N D RIEHIHI BN REE TE D
BB R A RSN D, MPMIZHT$ 5 LRT %1238 B HUIEE 5o o TH AL $0ii& [ IR JR B9 2 SR ik o #h 4
AL TRV bIUbIUIHPEEE TV~ A (M ES €

T, MPEEEE T V) ICBWT, A V7 —af F 15 A—/3—7 -

TZANTHBHIL-15SA EBHE 2V F a4 FFHFEVE IR 358 K+

SEFAKBES > 828 (GITR) 7T = ANCHSHDTA-1%LRT Ao

HMAGHE, LOPUEGHREME L72o IL-15SAIFLRT I2Xo °e"si° 5? va va

TS N7 WS TR AL CDS Btk T MINa0> B3z 4 Epe T R N 2

WS T CIEL , MBS DA T L 720 LvL, HUHEASIR R
SNBSS OBUINRBUZ BT T, AR RE R | i B

L. SOBRERBL T 2T A7, €2 CDTA-1 bW N

WOT, Mlad RIS & 5245 TEHI LA HEAL I B e
IL-15SAZ L7 LRTIZX9 5 DT A-1 DJESHI I B % § 100 ‘ ~omar B “ |
EREHREARAL S, SHICILI5SA BEODTAL#MASD & Toomn B Bk

& 72 LRT #0 BEESIBRIE LRT O Bl 30 5% i AL,
ST TV ATT T A VAR T2 Shbn ey rote sy ™
JCARIE MPM ISR 3 2 Se 5000 I LR T O B AR E AR 72
BF9e%. 7 MEAPERITEAT IR 3 72\ iR MENs (V)RR A ot

-3

o

1 BASEHEREICH TR RAERED LFLHRE
A ETHEEETIVICHT BB 21—, B ETES

Wi723 ) A DA LA 7> 3 OBGER L T do HAZX DB, IL-15SA. DTA-1 RZNZTh BRI S TREBH
REMFILEY, HARSICSUBSHRRERDEBREES
(HIE 7,
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Cc AE17-OVA D

cells s T Surgical resection
Primary tumor 5Gy 5Gy 5Gy of primary tumor
7 1 " 32 3 14 1 1 19
ey @ - s ol - 7 i Secondary
T T ::’rll'nary H tumor
Secondary tumor DTA-1 DTA-1 umor
AE17-OVA IL-155A IL-158A
cells sc
E 1209 —o- ATX
- SK i . = b=d FEi- 77 N
90 X2 R BEMAMSHREEICLB T T X/ LR
-o— RTx + Sx CERPEREETIVICHT AR 21—/, D ERPEIE

EF)V B 2RESZ VA XDORB. IL-15SA LU DTA-1 &6 A
U7 MR B R O MRS B B TIRR LSRR RE S (T L T 7 22/%
W RERL 720

—o— RTx + ITx + Sx

w
=1
1

#22¢ (vS. others)

Secondary tumor area (mm?)
(=]
o
1

o
]

o

10 20 30 40
Days after primary inoculation (day)

YRR B LR 2R Z HIR L 72

PR 2B HE DB SE

TEPEN R A B i (MPM) O 72 RN (T ANRAR) B8 T3 HATHREIEDF 12017 4 ¥ — 7139846
MEoTwb—F, RTIEITV7 - FREPITHBAVEZHEH S TR, RN EOIE R FHESNE
o MPMIZ#EG T AP gL fiEIZ 12 ~ 18 » AT, SAEAAFHIL5% FEEE T BIF Tl o xh Fix
WFECE T, TR, (LS B LA G bR 1R HE D AT DN TOET A 711
7 AN —%H75 T HHIREIEO T A THRVONHIR T,

A AL T ey MEA TR BE Tk, MPMISH$ AIEF 12 7% SMART (surgery for mesothelioma after
radiotherapy) 7HMIVEBIFELE L7z BEENZ S04 & € MM i 5 42 AR B R AT (Intensity Modulated
Radiation Therapy. IMRT)Z47\>, FAiek (MRl ) 2 56173 A58 C. RFRBGEZ D TWES, 2
NTHLB, EEHERE Cor kIR I ) 5% <. MPM O4: SRR IR RE L THEL VIR T L6852 T
MPM IR} 3 2 B BB 5 A3 4 B O Pl 35 502 I8 254 5 [ZH#2 2 L, in situ vaccination R HRAE7-9 25, RN
ECHlAEYE T ML ASTE AL L. ZOPUES AN RE2 RIS S DT EDNFEIESINT L 720 W ZIIEES 609 UG % 37 ] B
TSR LT RIA R G SMART 70 MVEM SRR 2 FHRL . IR E ) LS50 R VRIB SIE
L7260 AWFZETIXIL-15SA BLO DT A-1 ZHLA G do & 72 R TG #1450 BB ) BRI K> THUE B R SR xRk
L8252k, SHICEBHEIEE TV~ ZATT 7 A7 OVRIF R SR S X TR IR 5T EF DAL O R 2 O
N RASHDENBZE) B LE L7,

SR SRR B R S K A B SR T AR & SR e i B N X 2 s FR A S AR S L, BlidSA R IZL oL §
LEVENER N3 BRI ZE DS D S, EDOFREDIRESNODOHNE T o M MEA IR B TILIRIE g
PEREOHBETFM 7OV SET s, BERUIZEO MR T3, 0L EMEIIRSSNLIEF PR 2 G
TN BURTITAR G W 22 Y) BRASREN A% AR 2 Ol s HEME BE D JEBH KT 5 23 BLEHE T T v b7+ — 2L L TR
WIEEsnET,

Academic surgeon Dt T
Translational researchz =& L/-ERMAE

Fhl3 Toronto General Hospital DS54 FID EE T % Latner Thoracic Surgery
Laboratories®Marc de Perrot 7 RIZEBZ L TWEL 7, Latner Thoracic Surgery
Laboratories I$EICHIERARIED EETIEHD TR TIEBEINTVELE, EDTERD
FRIRIBIZIC ST B research question%tic, &Il translational research#E &L =%
BIARET-oTCVEL, BARZIECHERZELSEVRBAREIBZLTHY), BT
ISHE RN BRIE CHENS TEEL 1 SBITMDTRPMNAMKZEDE L LHBEER SIS
ATRL—2 3> TCEBRMPFAOHREAZ RSB TLNEL,
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Abstract

HERARMER B MAEZ & D ANE 7T BRI 28 MR E 2 TE 320, Ly FIA VAR Y =125 B33 %
B TEAE RIMERKICBITDEHRITE O BB LETH D, TYARRTF VL, RIMEROIFHE 5L GRILER &
M) CEE YA A 2 Th Do RIFEERMERBIE D IR E L Th 2 2R =) A0 R T V25K (thEpoR) 1243
FERETLE DR SN TV D7D, CEGH40 7 I/ BEHIBR T A2 LI EDIE R thEpoR iR L 720 THEL Y F AL
AR F—THEIETEAT HIET, TYATRIF VAFAE T OARMERBEGN - LA RIRANH B SN AT EE IR LT K
12, thEpoR EJEREIANEZ e Y (HbF) #HEE S (B cell lymphoma/leukemia 11A-targeting microRNA-adapted
short hairpin RNA, shmiR-BCL11A) Z7RIMERFFEINTEILT IR L FIANANRS F—2 BB, #fnFEAL
7-CD34" M aZ AL, shmiR-BCLI1A OAEFIT 53V a— N _yy—L LKL EME= 7 2L T A7 ¥V
DFAE TR ETIMIBWT, shmiR-BCL11A ®AIZX 5 HbE #EI355 )1 TH AL — B THo72DIH L, thEpoR A%
shmiR-BCL11A 12X 2 HbF FHEARRL, 7H7 FINIBWTIZ20~ 25% D HbF #FHiE% 4~ 8 » ki &8 720 22k
Y. thEpoR @ HFEBAT MR T3 A L 72 AR IMERYEGH - 55b% BERL., Ffef07 HbF #5384 Wik 3 5 2 ARE L7z,
thEpoR X B IRBERN R BITRAT, NEF/ Oy BRI § A 87 s T IR RIS L 22 5 T M3 5

Figure and Note

30

30

ZL50 ZM24 e
25 . 25 P
© s N
@ L / \/\/\/\ L2 Y
Qo Qo A
T 15 T 15 /
X B
10 10
BIZFEAL ERET)RORTF 5 5
SR M Bk E M iiE SERLAREBLTE 0 i
BAEHECD34+ FIR T HIHRMERATERHE 0 50 100 150 200 250 300 0 20 40 60 80 100 120
& mEtHmEa R EE- e A TTE Days after transplantation Days after transplantation

B1: T AO0RIF > SREA (thEpoR) IC&WiE
ZFABUAFRMERERIRAICIETE - MESEd
thEpoR D HFERIC LY, BEEEFEEAL - FRMER
HEE - AMEERIRAYICIEIAL, BURFRMIRE MAEICX S
HEGETFRBEOANMEE LT 52N TEEEL S,

2. THTFYIEEFRETTIVCETBH

o8
AL

EIANETAE (HoF) DFEHEaEE

thEpoR & shmiR-BCL11A &£ T 3iaBmAL > F AN 2—%ERALT. 7HT
#ILCD34" EMEFMIEFTEAL, A—ERICERBIEL %, FOKICHTS
HbF 33 B2 5L 7.
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SR AR MLBR B MLRE 9%

e MLl el 5 A - i R D B FE I 7E

&ML (HSC) 21 G L7 BB FIR IS KD, RIEAAIE, NEZ Oy BEIE, LR EZ &0, ekt
RMEFEEAEH TR o TVE T o £ O THHMRARIMER L MLE (SCD) AV LMD EE THLWEEDbh
THY, SCOZHEH T HIENRA DT —NEZZHLNTVWET , SCDIEPIBEVEIET- DA RIZEST, i,
YIRS Mg, RUIECER AL TS o IR HSCZ B UL PR AMIZIBE T 2L HET S 25,
b —i310% <S5V RODER Ao £ T, LY FIANARY S —2FHL T, BEASDOHSCIZIEH o
OEVBIR T HEVIIREEAEOCY (HbF) B SR 28R T E AT 285 FIHRSHIESN TS, R
AR THMEATRENTOE S o HSCHEIZFHHRIL, —ROBHR Lo TRl T 2282 REE L, 12T
TRTOBEITEIE T BETHAH7280, HHBIEOILRPBPFEINTHET,

SCDIZH T BB In T HBED BICILKIZIZ, HSCL NIV TOER L E R T35 AL, RINERC B B EHEE T
DEFHDPEITT . ZOZETIE, FfER T ATRLF V245K (thEpoR) Z AR MLERFE R IIZIL IS5
LT, BIREIE T2 A SR MR ARSI - bS8, AR RE MRS 22 L2 LEL 72, TYATK
IF N, ARIMERE ML EE A M A 2T o FIBEMEAR MLEREE IE D JFE R EL THE 4 7% thEpoR 23t ST
0D, 407/ BEMIBRL 721G thEpoR 2§k 8t L. ZNABIZTEATAHILT, ARIMERIEAE - 5 bAS BRI R
MENAHZERRLELZ (K1)s KIC, thEpoR & HbF #3EAES (shmiR-BCL11A) O 5% 7% il ERAF S A 53
FHEBHL FIAIWANRZZ =L shmiR-BCLIIA DAZFIT 530 M=V R7 5 —Z2EHL, HEETEAL
72CD34" HSCHBMLFEL/2o UMY RET AT PV OBIE T-IHHEET VT, shmiR-BCL11A DMAIZEA HbE
IS TT AW\ TH 72 DITK L, thEpoR A5shmiR-BCL11A 12k5 HbF #FEZHER L, 7H7 FIH
VT 20~ 25% O HbF i AT4 ~ 8 » Ak LE L 72 (K12)o ZHUZED, thEpoR AR MUERRAN R O1EGH - /3-1bA
B, FEBIICHbF #3583 52L& BEE L. SCDICH L CH R GBI F Ik 522 mLEL 7,

SCDIZA§ % HSC AR F A MR O A MIEA L NTIEB S, Kl e RIS 09 5 HSClt {R-F-iaH Dl
R HEA TOET o DHTR SIS TO 2B &b, iR oLy F oA NARY s 21§ 528 TR
EVEAYEE SN, T DHKRO HSCEAZF-HIiG# (300 61 2L L) T g B S O & 013 1% F IR 5NM T
D RZF = APEEZERI 2o TR0 HEIN TV EE A, T/ E, BETWERMAFER LS, X
75 —BHNOFF A7 R EAR - O 2§ BRI A S S THY, R E B ROBRIC I
B o T E T o TRETOHSCEIZ AN - M R OB FEDFEERZ G 2L, HSCZ# AR LV T
BB L EREERLTELINIL 2 nEEZEZTE T,

E M HAEEF - RESEROFERMAA
KEELEHEMRHR THRY—F—EL THRFRMBRE MAE(IC1 ¢ 2:E MEMIREE TR
FBOFRRMEICA0FLIE#EDY, RITOBRKRRBROBINCOREMUEL . FEFR. RR
AREZEMEMEAAICEREL. BRICSV CENRBIEETARELDZHDICRALT
BNET, B FRECERFRECEREF/ N TOSIHAPBIELLS, BRBICTERK
Tauy,
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An RNA aptamer restores defective bone growth in FGFR3-related skeletal dysplasia in mice
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Abstract

R T BE A DU B A B By Rea &7 T IR BUE O R W E R B THY, MM 5l N 7= 24 3 (FGFR3) i#
(RF ORI RIS THRIE T %o BB HEBUE N 3 HEFE I BUE CHIAEE 3 FGFR3DZE A& DR)R
H 22 EH AR O SN T2, S bbb, FGFR3DUH VR THhAFGE2% 1145 RNA 774~ — (RBM-007) %
FEL BRI B O TR REIRE L C ORI R AT o720 B8y Mk e E 7213~ 7 A GRS 2 B 28R 1B W T, RBM-
0071%, FGFR3 Y7 I EoTHI&RI SN B MM i E, g fiast~ M)y o 2550, B, BIOTERKE 55
(LR 2 MR S 72, BE T ROE BT R 35 N L& Re ez v 7 2RI B W T, RBM-007 iZin vitroT
O b EL, B ICBITANIRE T ILOYERI R AR U7z WA BIAET TNV ST AND R T #5-52
BRIZB W T, RBM-007 138 il ER ER MHEX 7, INSOFERENS, bIUbIUIFGFRIZENEL)H U FIIFNC LS
HERI RS T B BE R 2 D> FGFR3 -5 BRI E 03 A8 B in ke a2 e A R L7,

Figure and Note

in vitro differentiation model xenograft model

1: RESROIPSMEZ%E AL ZRBM-007 O

SHRDI&E

= (Z)in vitro TOEEHLiFE, ACH-iPS izl
%é vehicle B Gl 8RE#RE UK TE 4L\, RBM-

ACH1 ACH2 ACH3 Vehicle

Vehicle

007 B CIRY 7= OB THREBINIKRE
P REN S, (B) BEBEET L TOREM
F2REX1t. RBM-007 (C&->THRZZE D 1EINT .

RBM-007

Rv RR Rv RR
ACH WT
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Wall thickness [um
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2 B EMAIE (ACH) ET VY I RDBEREKIEE RIS 5 RBM-007 E TS D3R

(£)RBM-007 5 (C&->T, AR (WT) IR TREN Rongunww' | ACHET NI YA TREREMIST IR,/ FHON S,
(/) KBEED 3D-CT Ef&, RBM-007 #%5(C&>TACHET VY IZATOAEE DR REEIEIET 3,

BIRT 75 —%2 IO 72HK 7 TG RIAE TG 38 D B 5

g M UE (achondroplasia, ACH) 1EH14E 2% 25,000 AMIH LT ADBHEE CTHRA$ 5, MU AL S RiE
DIFHEEL TR LD E R T 9o MM R 5l R F 52 55k 374 (FGFR3) O B REMEAS T 28 Ja A3 i
HWeeoTHRIET HIEDV T o> TWET A, BT ORARBEDIEVITIEFE-> T E A, 4, bivbilid
FGFR3IZH AT HIH Y FDHE FGF2IZEHL. FGF2 % H#]TH 5 RBM-007 DIRHERN RIZOWT O EERITVE
L7z RBM-007 137 7% = —&IHEN DB BIE S THY, 3THHEDRNA 73 T 2O SN ThE§, HHBEHNICL-
T3 E R W7 R S T DS FGR2 2 ¢ STt T 528 T, FGFR3INDE G &5 &I HET52L05TES
AT,

F9°, MCE7MICEF AR /AR Z N ZN DO FGFR3Z B, FGF2IMMIZE>TFGFR3 DY X HRALASITAE
$5ZE, RBM-007 2§ 228 CTENDME T T 5IEERLELIC, ZOMRD D, ACHIZBWTA R FGFR32®
DAY RAFEE AL SN S 2L, FGF2H3 A Y FEL TEMZFFOZEAVRRENE L 720 EHIT, Fi g MllaL
faAz 18 HD~ 7 A A5 & W7o E R T FGF2 2N 2L R IE &2 2§ 528, RBM-007 2R h$ 52&
(ZEoTENAMIBET HZEZ WS FERIZHAT L / #L#% T RBM-007 23 R 2 8409 A2 LR LT L 720

WIZ. ACHANDORER R A MG 5720, BILH RO BIF R IPSHNE (ACH-PS) # vz fLifEs 7L
SIANOE G- EB T WELT2e ACH-IPSIEHEHIIE D SALF LB EINLHZENT TIHRBE SN TVET
A% RBM-007 iR 01$ A2 TG /b2 MIE S AZEATELIL 720 512, ACH-PS 2O L 720k w2 56
PEREIANEMA T 52 THIRE RS LR BIZ T 5ET LT, RBM-007 2~ T ADRK F~NEFHT52L12
X5 T ACH-iPS HIZRD B EARIK AT 12 BT A KK F MR R 2 MR T 2B BN F L7 ®iAEIS, FWHE
R ER &2 E R FCFRIZ R SE72 ACHETF VY AL, LIFGF2 BRI~ 2O 5. R {7\ E
L7260 RBM-007 13V NOET NV T AR L Th, B ERELZYESELIENTEEL,

BT 75 < — I 3PUKE ST DL, BB N THE BT BE THRIZEIEA IR I DL W FRAHHZED D, K
AL TR BESEE LU TR A 200 B TRIZEDSSEDONTVWET . SObIbNORIZEIZE ST, RBM-007 13 &E
BREIZB VT FGF2 2R I § 528 TFGFR3 ¥ 7 F VR HHEHIHIL . ACH DWREZ B S E) 5T EEIR
FIEHTEZL72 §TIZRBM-007 1 3AF T ACHIZH$ 258 LAHEERDSE 7L, F7KENZ B Thlm s B2
REVIXT 25 2 IR R EF T T, B oOBRRIC IR ShE 7,

NFDOHRTHELEFHRALEONYRTFARA
RIEAFAEREZRFERNERERE T, 8K - FORBOFHELEADEE
EBEARVEE—AT. BEIADPSBIU/-RBIFENIPSHAZZ AV /ZiREERRIT X,
AEERREB/EL - translational research IZH HE AN TLET,

AKFETIE, 7T2Y—BIEOHBFTEARDN Y TZF—THBURIy 71t FGFDE
BRROEFIR THS Masaryk KZEFED Pavel Krejci#d%. ZLThhbhilsd
MRF—LT. ZThZThOBELHFEOLT TR LR REEDIIEN TEEL,
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CD4' T cells are essential for the development of destructive thyroiditis induced by anti-PD-1 antibody
in thyroglobulin-immunized mice
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Abstract

FLPD-1HUK (PD-1-Ab) L TROON L IEEA HEH LR (ir AE), B ZISHIEVERRIR 58 (IR ir AE) 1, 16 PE1L
SN THNIC LS THIERISNZLEEZEZ LN TS, Lo L. HUHE OB EICEERNS-9 5 THRY 72y MIowTiE
AR TH o720 IR ir AE OFEICE 595 TR 72y MBS A7260, HFURPRir AE <™ ZE 7 LA
BiTolze FAUTa T RPED 25 H HHEIZPD-1-Ab & G- L7z e BRI s B SN 7z, o2 Lo CDA”
THRaA B2 U7k R B FUIRR 220 S8 e 1 52 2 4L, CD8" TMilA BrE L7454, Hamcimishiz,
IR I BT B MV BI T 7275 —AE)— CD4" THIY 7y boE &1, FIRBir AE <7 ZA TR IR BEE
WUA BB LN T2, SHER) /8 CD4™ THIBLIC B2 A aza7) VRl HE DA v 5 —T 0y 4 D5y
WHEH IR ir AE <~ 7 ZUZB T R EEE FL LB INASRRO i 7z i ELHHR 209 0T ORI ir AE Y AT, 7909
ALBRFEBITHCDAT THIFEO RO, 75 0N E BB A B A K7 2 2 IO UREIEI AL COFRH A
BOHNTZo FIRBRIrAE Y7 ZAOSHE) /i O3 72 CD4™ T2 7B ALZE A, HUHRIBSL v
2 2BV CTHURBE OB EAR &N T2 512, 70—HA AN —I2BWT, Ml El~ —»—Ts#5CD27
ERIT LTV BIO L7275 —AE)— CDA" THITOE G, PD-1-AbIZXBHIRER ir AE F89E & 2 HERILL 72
SRR I HAZ AL TR IR F & LA B EE Th o720 ULEXD, PD-1-AbIEDIH AL S 7ty EVEHZ A § A AT
— CD4" THIEY 7y b2SHAR B ir AE OFSREIC TR B A /-3 SEATRIB RNz,
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Figure and Note

[ HrD-1#iiAR 5% ]

KRR R

D HUPD-1 SIS S BTRIRME FIRER K D RAEHE T
#PD-1DEE5IZEYPD-1 EPD-L1 OEEEANEESH. CD4RZE(CDA") DEATIVAE)—HSLVITTTI2—
AEY— THIREHEMEALL. MIMEEEEATHEZT 71 LB(GZMB) £ RBEL (EERIRREEET 2.

PJLPD-1 PUPIC X ZHIRIR 2 D FEREAR 2 /%

HAGIEFRLEL L CTRIEF v 7 BRA VMNHESE ICD) 2L HEN LI E L2205 BURED B GATRIEEN
B EMMA EHR (ir AE) OF AN R BoTRET . bivtbIud, 20154 11 AR 4k B R R
W BWTICIZ M T 54 B E 20t BN W ir AE ORI 0T A1 & 2R —MiFge 2 Bas L. PLPD-13t
PRI XA BRI B BE B (HFUIRIR ir AE) OSSR S EE DS & (Kobayashi T, et al, J Endocr Soc 2018, Okada
N, et al, Br J Cancer 2020). HIRIRir AE BIEH Ty FRIL W EZ#HELF L7 (Kobayashi T, et al., J
Immunother Cancer 2020)o L7255, HUIRBRir AE OFSIERRIF IS TIIRWTEND, RAFFETIZHLPD-1
PURTFEMEF IR e~ AT TNERS L, Vo8RG I OB BB LOFHERR T IS OWTRITLE L 72,

AWFFETIE, PUPD-1HURIC L2 ir AE B E T VEL TR RIRIR K~ 7 AT TV E S LE L 720 FURIRAEEE Y
EHTHLTAU7a7) 0 (Tg) ORIFICINA 72 CD4REME (CDL) v MV AE)—BLI LT 275 —XE)—T
ML, PUPD-1 PR G-HiciE~ 7 u 77— Ve G H a8 LOHURIRIE R MBI S 5315 % PD-L1IC XD ]
SNTWELZAS, PLPD-1HUERDOPE G Lo TE OMIHIAS RS I, BB IRIR 4D 5AE A 0] R AR S
FL 20 AFERIL HIRBRECH A2 A § 585 (T2bb, HIRBRCH 3 2HCRIEEH T 5 8E) 2BV THIRER
ir AE DFSIEFRDAH BITRHWE W) Db NORIR T — 5% 3 55O T, FEBITHIRE ir AE FSREH O AR I H
BERCOMIRMS = CD4™ THIRA RO LNF L2 LT, 7 AIZB W THLPD-1 LR ZE M HUIRBR 4 D 38
1ZCD4" THIMIOBZHC IRl S AL, CDA" T HNZIEH RN U Rl Sk 2 /R 3 2 &2 S 20
E0FELT20 LEXD, SO UDEET B T &k CD4™ A€ ) — THINEAP PD-1 Fk O 512Xk ALL, H
RIS U TR S B 2R 9 2825 PUPD-1HURIC I AHURIR ir AE DR JERE £ 2 5 E L7270

ARBFZEZED, PUPD-1 LR DI G2 EoTHE T HHRIR ir AE DFEIERT WIS ERDEL 720 AWFFRHCRIE, H
WIRLISL D ir AE DFERERT R ir AE EHUESS RN R A B 3 85 O INZ A B eI fr S hE§

A B IrAEOMEHISECRBEERN S BEREMAENDERZEHIELT

AIBRBEF TV IR NEERICS>TEL S REEAEERDOIERF DRAB LU IR I —H—DRRICETBMEE1T-T
WET, RERERTESERICKEREFRNEBCRERELBKRENELL TV 2bDOP H57-0. MEDREEERAS,ICTII LR, IrAED
Au5F EETBEOERFRNE S REEEDRERBICEI DM HUET, SHIE. TEARCFRBEZFDISIAEOMEEED
RN IBREOHRANBRLI-VEEZTOET,
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Neutrophils initiate and exacerbate Stevens-Johnson syndrome and toxic epidermal necrolysis
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Figure and Note

Healthy

ATA—T YAV ar) e (S]S) B IO MR BT
(TEN) &, BB EIESIZ THYEZE - Wil Bz ofifases zh
W25 1& B LR A R 3 %o SEAIE S AOHIL B S0k T A
LEDWBIT 25— 50105 LR MRS A FHE T 22 LD SN
TWABDS, HRGIEHIL O B 52 oW T SN Tw v, b
HIUL, I ERDS]S/TEN OFFER HE T 2H BAN = A 2%
W7z ISR L7 3 A 1 CD8 ™ T Mifditlipocalin-2%
FEA L. [FBRICH JEITIZ I L7201 H BRI neutrophil extracellular
trap (NET) DR Z #FET 5, NET 2EK T D UFHERD 51340
WARTFRLL-37 25 s, 755 7 A MRV INRTF R %
R 1(FPRL) O%BEFHET 5, FPRI I TF /YA MIMINIE

“

1:SJS/TEN BERMEMEFHIRIENET £ TS
BEAN AEESTRINETOFKIEEShEVS, SISK

(necroptosis) IZFAD. ESHIZLL-37 2SR S IE O 5F - A b BUMESE TIENET DES B5hs, TEN THEBIZEL
(kR 191 FPR1 O BT THE S, MITEO L — 7 AT S M NETRRIBOONS.

%o NET-necroptosis #li. SJS/TEN AL DIRE T HE e se
B BT RERME R IE TIEERO SN o728 h 5, SJS/
TENIZRF R THHIEATRE SNz, S]S/ TEN 45O 577
FF 7% A MNP necroptosis A%, HIRIRIERB IO RO
HAEMCEDFEINLZEDIREN, INLD AN = X LEMFT 5
ZEIES]S/TEN O RIS W~ — 71 — R BB RN 525 %9
ZCTHMERA W RENED S 50
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SJS (#35]

5

SJS (#36

disruption of plasma membrane

2:SJS/TEN EE4FHERISNET 2R § %
SIS/TENBEDRE - ERISRET3FFHIE/OYF U BREELENET (CEFBINERT RERT,

Neutrophil extracellular trap &SJS/TEN

SIS/TEN (3315 5L 1 55 - CDS Btk (CD8 ™) T MR ASHE I 1 Ly Fli2 oI 55 T2 BEE§ 52
LTHEHBINDEVIBEDTELINTOE T, L7225 T RO I AR EMBO M S EESNTWE
BATLIZe —) Ty SJS/TEN B, FHIC TEN BRI BWTIIFEE AN RIS LA i 3R E AR A3 52878
i SN TBY, SIS/ TEN O KM MLUFHERIAT S D RH A 5T LA RMEL TWET . SJS/TEN DR #HIC
BT, HEE G EARTH R ERDSHE R LN ED S TP ERDAFTEL B\ J R IZhEE# S, SJS/TEN O
12DEFDINIEZSNTEELT 20 ZOIAIS]S/TENIZBWTHFHEkO M 5.2 M5+ 52 iZ challenging T
L7223, £9°SJS/TEN #BE QKM MAFHEROEBEE DN HIGDOTHE L7120

SJS/TEN Tl EMIMAF P ER. BLOR REIFPIRICNET OBATROLNE L7z TIUITEAFRICDS' T
MFaD R § B lipocalin-2IC k- TR SN HZE, ZLTNET 25 LL-37 2 Shr 5F 7 H A NI FPR1 O
RBEFETHIE, PSP ERYEL 720 SJS/TEN T, FPR1Z 5T 27 5 F /7 34 b BRI RO
annexin-Al L& AIETRIZRT =Y ACHEAZEDHONTOET, LIzA5 T, SJS/TEN 24584 T 575
FI/PA DRI T =T R, HHERONET I 0ETE T ALV HZEIB0E T, $720 NET BT 4 7238
BRICS]S/TENIHERINTL2, 512, NET1Z & &M T)7 <7 (SLE) R 2L CHER SN LD
SN TWET DS, ZOMEEILTEFICS]S/TEN THWI LS HEETHLEEZE T,

SIS/TEN OHFBURHEA N = ZALDW S AL 707228 Ty FiBl A 4+~ —7—154 (lipocalin-2 %° LL-37) 23HIBIL £
L7z0 SJS/TEN O#J G L F B E D H B SIF R EETH Y, AFZ W OISR A L o7z
WICEETY, F2, iFhEkR lipocalin-2, LL-37 Vo7 Mg T4 5 — 7 v e 3 28 LG # L O s 2 3
BELTWES,

BREROHAS!

WIBUA S R RL SR EE S LR S H 5 KD —EB T4, 181
WICERBOTEL TOETH, RIS KM BT 5 BB,
MEERRUBGCLOET, ThrbbBREAERERHEL OO, FIR
VAN S BB TENERRIET
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Circulating proteins protect against renal decline and progression to end-stage renal disease in patients

with diabetes
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HERAPERT IR (DKD) &, BERA BT 5\ CRATEO T BRI T2

X721, SR IS AR 4 (ESRD) IS B 2 E A A PHETH Do AT NGFRS ——
DOEFEREAC T 25 ESRDICE 2B 7L AL, YVAZEED LR TF-LE e =

ACR- ——y
ANGPT1- (mmpui}
TNFSF12-  b—o—y

FGF20- —e—

DI, BB T IO L TREEAZF DR EIN TS, bivbh
i3 Joslin kidney study (ZZML7zCKD 27— 30 1 BB L2 KlpE R
WEBEBED 20D IR —MIKLTT7 ~ 15EDBHFEZIT V. ARG
B (R—=2F4 ) DIEEE VT, BRI ERAEDO 7O T4+3IVA - 71
TTAN T % AT o720 ORGSR, EATHEE AL T BLOESRD ~D#E4T
WA U TR 2 AT A 3FEO MAEEFE. 7Z%bbRHEsri

05 1 3
0Odds ratio (95% Cl)

R HT-20 (FGF20: v X H [OR10.69. 95% 15 #IX [ [C1]0.54 ~ 0.88). 1 : REEHEME 150 3RO BAM (FGF20,
7YV HRLF 2 1(ANGPTL: OR 072, 95%CI 057 ~091), BLUTNF e TS RERRER T
A—=I8—=T 73— A 3— 12(TNFSF12[TWEAK]: OR 0.75, 95%CI 1B BSU 2 RIERIREERHEADE IR —MIH
059~ 0.95) Z [5E L 720 SHIZTNS SO AR VL 2% A LTt 3. T ThOEARSSURREROT 52 [k

i ) ) ) (OR) £ 95% EEREE R, BEAERERTA
L72LZh, INSTRTOEAZEDR—A54 VigEHI b iz B2 v THRE U,

7o BB TR TORITETHEO BRI TLLAZ 104 LLMNICESRD &
FEAET B BRI A7 H3 D TS, BICINHDOERAEDOR—ATL VI
MHYERG T H -7 BETIIREI AT DR A o720 ZORENVER
(&, MO PEBR I R REVE R I 7213 Hb Ale 2 X DFFIRZ B 3 r L
THY, SHIEFEREILH ORRE B E DO L5 30 aR—MCOHIM
AHEFRS Tz BB T IO U TR ERZ A § 58 25N 5215 3
MO RAE, BB ICBITSESRDANDHESTE T 57200
NAF =N —. BLXOESRD ORREZ BLEE /I TFFiT 5720 Dih#
7= DBERELTHHEE 25N 5,
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199 Combined exploratory and replication cohorts 2 SBANEAHEMA &H YR Indexe

[
Log-rank test P =2.7 x 10-12 : 10 LIRD ESRD RIFFIE 27

I N=ZF1>TOEREREVhRELUETHEZS
A1 A PRERFETCHZHZEE0OREL. 2D
EETERET T v X(Index) EL THEIL 720 B

l = o
L EHRICIRE Index 8T LD ESRD RIEFREIZY
Proteomic profiling in ERY,
40 baseline samples

20

RIEEX (%)

ESRDZETE

0.0 25 5.0 75 100

IR (F)

B IR VE R R 260 %

ESRD O JE 1% 3 AR EEAE DN 2

201840 USRDS Dt & 2L K E D F BRI E A4 (ESRD) Z8HE A R 137 N2z, €D E4E KA
VBRI T o BEIRIBOZWT, W HEII BT ECTHREL WIS ZZITT0AIZH 20 b 53, FrflET S
MO — 8% 725 TWET o Z D7 ORERIFVEE IR OB 7 2 B ER P RE Tl 28BN+~ ——A8
PHINTOF T N—N=F KR P aA) BRI+t — - Genetics and Epidemiology @ Prof. Krolewski
I3, YaR) UBERp Y =122 o B X Z 3,500 4408 R EE (1812,000 4. 271,500 %) % k512 Joslin
Kidney Study (JKS)ZFHMiL. HERIFEEEIIFE T 234 43 —h—BIOF RN FOHFERE RIEIT>TEFEL
720 EDLNHIULJKS DR =2 AW, M4 o Kidney Risk Inflammatory Signature (KRIS) &EHE BL
" Axon Guidance Pathway (AGP) &1 2N HEREIR T OHEIT B L ESRD ~NDER DA HETH THLHZ L%
WML EL22%(Niewezas M, et al, Nat Med 2019, Satake E, et al., J Am Soc Nephrol 2021), PRER T-I2BI$
AERIIINFTTHRETENTHEFRATLI,

A2 TIZTKSICB L7 R B E SAZ R RIC, 7T~ 15 EDORBE2FEML, ZDBOEREIKT OMkEITE
ESRD OHEJEZFHIIL F L 720 SHICHFZESINIF (N—2F1 ) OBAFIEEE IV T a7 4 37 AT 21T, B
REA T O H#EFTL ESRD F8iEl 5 U CRREEMTE 2RO ST O b BB Z [ e LEL 720 #2554 T OREIR IR
A BIBIO2R), F/257%25 CKD AT — Y% FFOoMV L7z 300 TR —MCRROFIMEZiER c&-2lid, 2hs
SHH O R AL D FER IRV IR D/ F~— A —L L T RAL TELW A R IE L T T, F22hom 3
DEAEZMAELTAREA 277 A ESRD BAEVAZ DT INA I THHIELRT LN TEEL2
SIS E L 72 S VRN B PRI UL O BB REAR T O #EATI S L TIREME R R0 L B2 o E T
A BRI R A D 2 A LGFE 250 o TOER Ao TORBAIZIRE D720, <7 AT VE W35, o
BHEAL KDY V7V IV RNA =2 TV A, GWAS, AFIVALIENT, /> a—F1> 7 RN A i 70 &% % o L [F B
RHL—MICBAEHED TWDLEIATY o BIRIFVEE IR 3 287275 4~ —h — BLOHFHAIEAOREL 7
BEH 5 HOTEE kL CEE T,

Cure Diabetes and its Complications
N=N—RKZFEIIX)ANERF L 2—d. KETHF 21—ty YMORINAM BT HHF
BHHOVERFIA R T, AN EREB T 5 Krolewski 57K (Genetics and Epidemiology) Tld.
ZE(ZJoslin Kidney Study CINEINIE KX GEOEERRE (L&, R)2HEIC, TEBREDAEH
ECEDZNAFY—H—B LV FREFORRETH>TVET, bEbEART/NEADIBEEF
ELTWRLETERIRD A HHEICEREIF 6. 2013 ELSTRICSIML CBREICENET, BFT
B2EDZAHNETH. BAHLWZEUD SN, RESLWRIEEFT MRS, ZUTRIRE—#
ICIX YA T RBREBILTVWET, ELELRBLMEE TRIBIETH, ¥t 2—DERY
T#%%[Cure Diabetes and its Complications|#B#E5LT. 2hhrobkE AR TEWWET,
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Multicellular modeling of ciliopathy by combining iPS cells and microfluidic airway-on-a-chip
technology
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Macrophage migration inhibitory factor drives pathology in a mouse model of spondyloarthritis and is
associated with human disease
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Oxidative damage and delayed replication allow viable Mycobacterium tuberculosis to go undetected
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Figure and Note

Day 5 = 37°C MPN RIF X1 : Growth delay allows recovery of DD Mtb’s ability to grow
Drug washed out «# 37°C CFURIF as CFU
107 18 gsg F%',':: DD Mtb formed in vitro recover the ability to grow as CFU after

washing out the drug rifampin (RIF) and incubating in phosphate-
buffered saline at 37°C for at least 2 weeks, but not at 4°C.
MPN = “most probable number’— an estimate of viable cell
number from the liquid limiting dilution assay. ***P,; < 0.001,
37°C; ***P,y; < 0.0001, 4°C; *P.y < 0.05, only 37°C; and **P.
< 0.01,only 4C

Viable Mtb/ml

1 1 I | L
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100 AR X2 :DD formation is correlated with intermediate degrees of
: ;‘fl';‘zis . . oxidative stress.
2 —
= 80+ 1] Flow cytometry analysis of the Cellrox assay, which detects
§ — superoxide. Lab strain Mtb (H37Rv) demonstrates oxidative stress
g .'. during starvation (DMSO, vehicle control) and starvation followed
; 60 by rifampin exposure (RIF) as compared to unstressed, log phase
§ . (LP) cells. Mycobacterium bovis (M. bovis) demonstrates greater
2 40 . . signal than H37Rv. H37Rv enters the DD state in the RIF
§ - o2 ;‘i condition, M. bovis does not. MENA = menadione, a positive
7 - . ..:. 4 control. ***P,, < 0.0001
M oy °
= e o ot
N i
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LP LP + MENA DMSO RIF
100 mM 100 pM

Mycobacterium tuberculosis survives moderate

oxidative stress undetected

Mycobacterium tuberculosis (Mtb) is a bacterium that affects the health of millions of people each year by
causing the disease tuberculosis (TB). Months of treatment with multiple medications is required to cure
active infection and reduce the risk of relapse. One likely reason for this is that subgroups of bacteria
during infection are able to survive the treatment for longer than their genetically identical brethren. One
subpopulation, which we term differentially detectable (DD) Mth, are unable to grow on standard agar-
based culture plates and are therefore invisible to the traditional colony forming unit (CFU) counts of
viable bacteria. These DD Mtb have been found in the sputum of patients with TB, both before and
during treatment, by using a liquid culture limiting dilution assay to estimate viable Mtb counts. We
previously created an in vitro model of DD Mtb where the stress of nutrient starvation followed by
exposure to the TB drug rifampin caused most of a culture to enter the DD state. Using this model, we
sought to understand how the Mtb enter and recover from the DD state.

We found that DD Mtb formation was associated with oxidative stress, and found evidence of widespread
oxidative damage to DNA, proteins, and lipids. Transcriptomic and transposon-sequencing experiments
showed an upregulation of and reliance on DNA repair and anti-oxidant genes among DD Mtb.
Mycobacterium bovis— a closely related organism from which the TB vaccine BCG is derived— was
unable to survive in the DD state when using the same model and showed evidence of greater oxidative
stress than Mth. We also found that delaying the replication of DD Mtb by placing the culture in saline
eventually allowed the Mtb to exit from the DD state and grow again as CFU on agar-based culture
plates. Finally, we showed that dilution in liquid culture delayed growth of DD Mtb, and that DD Mth
found in patients with TB demonstrated slower growth or growth delay.

Our work has implications for the treatment of both latent and active TB. For example, the search for
treatments that can more quickly cure patients of Mthb may be facilitated by finding new drugs or drug
combinations that rapidly kill DD Mtb. Further investigation is needed to determine the utility of
detecting DD Mtb in patients, as it may inform clinicians regarding optimal treatment duration, the
individual risk of relapse, and the clinical response of patients receiving experimental TB therapy. In sum,
the DD Mtb subpopulation has been overall understudied due to the difficulty in detecting it, yet it may
be key to rapidly curing individuals and diminishing the large reservoir of Mtb among the population.

Fighting against the TB pandemic,
through the COVID-19 pandemic

The Nathan lab strives to understand one of mankind’s oldest and deadliest
pandemic diseases by examining how Mycobacterium tuberculosis interacts with
humans and can survive our antibiotics. As a translational and collaborative research
group, beyond the discovery of fundamental biology, there is always an eye toward
how the work might help prevent and treat tuberculosis worldwide. Maintaining this
perspective energizes the work in TB even as another infection, COVID-19, actively
demonstrates the power of basic science to combat infectious diseases.
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FROM THE JOURNAL SCIENCE RYAAAS
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