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“ Glycosylation-independent binding of monoclonal antibody toripalimab to FG loop of PD-1 for tumor immune checkpoint therapy.”

Liu H. et al. mAbs 11(4):687-690. doi: 10.1080/79420862.2019.1596513. Epub 2019 Apr 19.

FHNESRR [SESIv) BEESPD-1ZHRE

« =HFCORFF, IMFEENR, £EBE *  LABiacore T200;UEAIISO01XFPD-1HY « JSOOTEEERFHURPD-1324KE, FRUTPD-1FIEERIIEELE
&PD-1FGER EE5FMNH£9/90.3nm A, BEIESPD-1ZAINAREFFEEPD- 1 EARIERERIRIX
© TEEHEMRFN: FRENRERET - HERERISOONEEREEFENN, X(F © NASHEIRENBETAFRFMRYNPD-18RREA (REMIHS)
lgG4/Kappall &, B3R EEFEN Heetp R EtA S HRSRIMRPD- 124K, HITRZHRE, BRAEIS00TNENFERMHEEREPD-1RAHBE
(NS5 7CN104250302B) (PCTH FEF#SPD-L1F1PD-L27EfhEE 40 AR AT BE, PD-1RIARYFHERTLANE TR TURNRALEY, 1X—
FAFFESWO02014/206107A1) FHEERS WFIAKETPD-18{A (PD-L1)FRIX
~ N terminal loop SRR
Nivolumab RU KD=0.3 nM n .
C' D loop 39] %EW%*@%%
PD-1FG Pembrolizumab 307

T T T T 1
JI00 0 100 200 300 400 500
BB ‘ |
° 5 20 25 30
IG) : = ”%’ﬁ%ﬁﬁ C:pHnéE::bel:d :h log [C:nclnlr:!kn] ng/sll ' "‘“"h.‘”" Time: log [minutes]

RAMEOITER - }\,




r %5 S Exam

® ¢ TopAllhance

PARTZ 2021 Asco J'bl\\\

Our mission is to provide patients with treatment options that work better and cost less




- -
.q,:.:,.

ASCO 2021 $FinEFIEMEXARARIER } ropaiianc

- 202156 F4HESH, 2021FZEEFGHME=s (American Society of Clinical Oncology, ASCO) F=EAZ T
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2021 ASCO N - .
ANNLIAL MEETING > JUPITER-028H% (#LBA2)

> BREWEERHHEar AIIRMIEEEERRE (#9512)

2021 ASCO

JUPITER-02: | v 15IREEIRE R

The randomized, double-blind, phase 3 study of toripalimah or

Fecurrant o metastatic nasopharyngeal carcinom (NP) || Sati > BRI HTEEATIE)EfATE (#8541)
| BAFLOTEFARBAT TR SN AERFREE (#4050)
LTHAICHAZ (#4083)

RuiHua Xu' °, Ha-Qlang Ma”, Qiu-Yan Chen’ Dongping Chet’, Ghaosu Mu', Kunyu Yang®, Jiyw Wen!
ingac Ying-Rui Shi*, Feng Jin®, Ruilian Xu™, Jianji Pan', Shenhong Qu™, Ping LI'%, Chunhong' Hu') v

>
hun Yi Jiang™, Xia He'’, Hung-Ming Wang™ and Wan-Teck Lim'". Coherus Bioscentes ind > N N o
o > FBTAr—ZBTARIEEE (#4094, #4099)
> ..

Presented by Rui-Hua Xu, MD, PhD at 2021 ASCO Aninual Mesting
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. 2021428, BISERIBAB AT BT aT BIREIIHERE FEERNVPASE
- E20215E6F6EETHIASCO 2021 2fhAS |, R ERIBT A BIRENSIEERRS

- JUPITER-02RE" MRS BRI, SinSt Bk S CPUr HE—Sinlr SR /ATHIMEEIRERREEIPFS. OSHIERRIIER

O Bl

» FTHEAEFH] (PFS) BERER: 9{iZPFS 11.7 vs. 8.0 months

= PRLZER (OS) EREFE, FIEWNEINRENBRNKGaTH
BREFRERES, RKBIET XK T 40%

" BEFSCIRERIREPFS ORI TR REAFOSHHT, MRt TR

OSTr

No. of Events/ Progression-free  1-Yr Progression-
Total No.of ~ Survival, months free Survival Rate, %
Patients (95% CI) (95% CI)

No. of Deaths/  Median Overall 1-Yr Overall 2-Yr Overall
Total No. of  Survival (95% CI) Survival Rate % Survival Rate %
Patients mo (95% CI) (95% CI)

Toripalimab + Chemo 49/146 11.7 (11.0, NE) 49.4 (36.4, 61.1)
Placebo + Chemo 791143 8.0(7.0,9.5) 27.9(18.0, 38.8)
o1 PFS
90
w HR=0.52 (95% ClI
" 0.36-0.74);
60 P=0.0003

50

40

Progression-Free s

30
20

T T T T T 1
0 3 6 9 12 15 18
Na. at Risk

Toripalimab + Chemo 146 125 91 S0 17 5 0
Placebo + Chemo 143 126 85 2 g 2 0

Interim Analysis Data cut-off Date: May 30, 2020

ASCO 2021

Toripalimab + Chemo  25/146 NE (NE,NE)  91.6(85.6,95.1) 77.8 (68.0,85.0)
Placebo + Chemo 391143 NE (22.8, NE)  87.1(80.4,91.7) 63.3(49.8,74.1)
100, (ON)

804 Toripalimab + Chemo

E E o Placebo + Chemo
@ g 50
T
&t HR=0.603 (95% CI 0.364-0.997);
20 P=0.0462
104

No. at Risk

Toripalimab + Chemo 146 139 128 68 6 ]
Placebo + Chemo 143 135 121 59 8 0

9-month OS update after PFS Interim Analysis on Feb 18, 2021

Characteristic (%) Torlp?\:l:jla‘l‘bs * 6P

ARG

» ENERAEZE (ORR) : 77.4% vs. 66.4%

Placebo + GP

N=143
Objective Response Rate @ 774 66.4
95% Cl (69.8, 83.9) (58.1, 74.1)
Pvalue 0.0335
Best Overall Response 2
Complete Response 19.2 11.2
Partial Response 58.2 55.2
Stable Disease 10.3 13.3
Progressive Disease 34 5.6
Not evaluable 6.2 5.6
Non-CR/non-PD P 2.7 8.4
No evidence of disease © 0 0.7
Median DoR, (95%Cl), months 10.0 (8.8, NE) 5.7 (5.4, 6.8)
HR (95%Cl) 0.50 (0.33-0.78)
Pvalue 0.0014

0 #Z2i
SRS FRNERNRIFNREMES
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O ZARER, SihEflBRSHEERURSAIIRNHIEREEERSRE—T2H. RArSIfmEisTFE.

O BRpSEEFER O E&BEZTEPREINSHREFRERHNR2HEES

- FEERSMERR: 28.6% (4/14 by 2020.12, 2pCR + 2pPR) ]
RREH

30.0% (6/20 by 2021.03, 3pCR + 3pPR)

- . E > N, Eg
qﬂﬂ%aiﬁiﬁ,ﬂg (RFS) J$§|J 55.7 [E R air B ARSE4 21 (100.0)
SR ERERAEREN ST S T IEMHEHECD3 > SREGETT IR RSB 6(28.6)
+/CD8 + TZHfE = EE N SAEs 6 (28.6)
........................................................ JATTIBXSAES 6 (28.6)
RESER mRFS? SEAT LA R RS 2(95)
PCR (FEsELERR) 2(14.3) _ SHGE A X R 0
PPR (FREEERD4ERR) 2(14.3) : ) E
PNR (fRIBTCEAR) 9 (64.3) I "
AT 1(7.14) P : O rhfuTHEREFINE (PAUXEREFH)
TR EAE AR (%) 28.6° 2: | - - SIS R _SReRE:
— — T PRITCHRERFRI3.61B
1852020128316, BIAFIn = 21AIHE1AREES TR, 1HBEEERBEEFA " mErER S B RIS Aia — R e R
2872021438, pPR=30.0% (6/20) , FHt&1IpCR, 1{lpPR. o TR 7 54N B

3ERFANERENFALEREFH(RECISTI)

° AMERICAN SOCIETY OF
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[SE

Sex

Smoking status
Histology

Lymph node status
SUVmax reduce k?g%

10
20

Pathological Regression (%}

90

had residual tumor

(EEEEEE SR s
I A
EEEEE NS N SIS
CamOCOnC e eeEsCn00

ﬁ ﬁ
| L
|| ||
10
20
30
5
40
50 50
56
70
76

PD-L1 level
TPS = 10%

]
m
|
|

100
110

Best Radiographic
Response (%)
CR PR SD PD

B male
D Female

ASCO 2021

98 _100-100-100-100-100-160-100-100-100-100-100-160-100-100-160-160

Sex Smoking status

O smoker

D Non-Smoker

Histology Lymph node status SUVmax reduce 230%
[l Adenccarcinoma ] w B ves

. Squamous cell cancer . N2 . No

[ tewc ] insufficient data

ARt
Key Eligibility criteria
« Resectable, Stage IlIA or T3N2 [IIB

NSCLC (per AJCC 8t edition)
+ ECOG performance status 0-1

N=33 P
Toripalimab 240mg g3w
+ chemo g3w (3 cycles)?
« No known sensitizing EGFR

mutations or ALK alterations

Secondary endpoints

Primary endpoint « pCR
+ MPR » Resection rate
- DFS

Database lock: April 15, 2021. The mean follow-up duration was 6.67 months.

« 96.7%FEIXEIROTTE IR

fEbafrdEMHRRRFE (NSCLC)

* Immunohistochemistry

- MPREZERIBEMZEN 66.7%, pCRIFIEREEMRIAE]

45.5%
- RERRISKTRAENZM (26, 6.1%)

* Neo TAPOLZE£HKE _NMTRIFESAR, BXREIH
PR R R A T BRa e A IR NS

TN NERS

\

NEf

S -

* AMERICAN SOCIETY OF
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Radiologic Surgef’y Opti |
restaging | (3 or 4 weeks ptiona’ - raliow-up
after induction qdjuyant
toripalimab®
therapy)
Exploratory endpoints
+ PD-L1
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ASCO #4050: {5 SF B FEFAIET SE E ropaniande

B 5 E A RIER S FLOTEI AR & BEBR R IR B el B R ERR (gastric/GE)) BRERE
B FLOTEAIIFRBE B RERFRERNERF NS 5i%, MRS BN cEESMIME ST T ErE EZ2RIEARTRY
B IR SEHN SRS M RS FLOT By AT IR EE RIS

T S T EIA ST L OT BIF ARG ARGt B RER FE & e B il RhIMPR  (EEFIEERE) HPCR
(FEEZE2EHF) LURRIFHIZE EFITZEE

0 =2 O HRARIEFMEBER (RHEBecker4)

rmongn. | cmaz | cmas | TRG1
3? Eggg All (n=28) 7 (25.0) 5(17.9) 12 (42.9) 4(14.3)
[ Nausea | :
10 (27.8) 2(7.1) 2 (7.1) 7(25.0) 2 (7.1)
3(83)
3 (26.0) 5(17.9) 3(10.7) 5(17.9) 2(7.1)
24 (66.7)
6 (16.7) 2
15 (41.7) 2(5.6) Her-Z2neu positiue
14 (38.9) 9(25.0) (n=4) 1 2 1
17 (47.2) 11 (30.6) ==

Thrombocytop posiive
0 250) (=2) ?
268) P
7(19.4) 1(2.8) v el N - .
8 (22.2) B 2803 BE RN AT B BUIRA \
|  Rash | 6(16.7) 1(2.8) m 75 (25%) BEXETHETEE® (TRGla, T&XBMHERR)
SlE) i) m 125 (42.9%) BEKXETEEREER (TRGlab , BE&ZERDT
7(19.4) 10% RS

* AMERICAN SOCIETY OF
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ASCO #4083:

B SinE A RRATIEST . SinarBNRRSeAER. HallkcEy (HAIC) iafritE (LTHAICHR)
m HﬂéAé%%D%ﬁB} TTIREIAEAR T — M ERIRAYaTT RIS
SEMRE e N BNERGEeAER. FakXEWT (HAIC) {fFABREIFE—Zar iYL et

i S TERNSCHE/R. FEIRFEMNT (HAIC) RIS /T AT RIS & ARt L RIFAIAE & T H] T S EERI & £

Median progression-free survive
10.5 months (95% Cl, 6.21-14.7

Progression-free survival (%)

0 3 6 9 12 15 18
Time Since Treatment Initiation, months
Number at risk 36 34 29 22 6 5 0

B 100-
so—*\_\_\_‘_\_—L\_l_
60-

Median overall survival
40- Not reach

Overall survival(%)

20

0

0 3 6 9 12 15 18
Time Since Treatment Initiation, months
Number at risk 36 36 33 28 7 7 0

80.6%BATEIEZAT 6B EIRE HIERHE
PR HRERE: 105108
chsT A TZHE: sk E

- EWMEMZEORR (RECIST): 63.9%

. EEHHEZRORR (MRECIST): 66.7%

-
o
=3

Duration of response(%)

Median duration of response
12.1 months (95% Cl, 4.52-19.69)

80

60

40+

20

o

T T T T T ,

0 3 6 9 12 15 18
Time Since Treatment Response, months

Number at risk 23 23 18 5 S 1 0

Kaplan-Meier curves of progress-free survival , overall survival and duration of response

RECIST B mRECIST
> 404 ~ 401
3 S
§ 58§ 20
£z o
i i3 il ”l
E 2= 204
3 £ 3 T (SSSR
3] EE -a0
2 Sz 60
] £E -60
- g -807
B yon & saco
38 A
35 .
34 A
33 A
A
A
.
.A
.
. Symbol
: . C ) stant
2 A
gw A
1 .
.
v
A *x
A
A
A

Tn:ne smsce Tre‘almenl‘(‘menm:s) ®:
Best percentage change from baseline in intrahepatic target lesion and duration of treatment
and response assessment of patients in the LTHAIC group

* AMERICAN SOCIETY OF
CLINICAL ONCOLOGY
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ASCO #4094

O {77 + iSinEFlEin + S&8E (NCT03951597)

TREE, MEIERF

FAREBEN MR I H—EI0IE

ASCO #4099
O eikE8R + SinSFlEiHn (NCT04361331)

THEE, MR
©  NAREME SR REHAICCRERMEENIQT

ORR, n (%) 24 (80.0%) (95%Cl: 16.4%~92.3%)
CR, n (%) 1 (3.3%)

DCR, n (%) 28 (93.3%) (95%CI:77.9%~99.2%)
PD, n (%) 1 (3.3%)

Drop-out, n (%) 1 (3.3%)

mDOR 9.8 months

mPFS 10 months

AEs =Grade 3, n (%) 15 (50%)

AEs =Grade 5, n (%) 0

ORR, n (%)

CR, n (%)

PR, n (%)

DCR, n (%)

PD, n (%)

6-m OS, n (%)
mPFS, mOS, mDOR
AEs 2Grade 3, n (%)
AEs =Grade 5, n (%)

10 (32.3%) (95%CI: 16.7%~51.4%)
0 (0%)

10 (32.3%) (95%CI:16.7%~51.4%)
23 (74.2%) (95%Cl: 55.4%~88.1%)
8 (25.8%)

27 (87.1%)

Not Reached

10 (32.3%)

0

° AMERICAN SOCIETY OF
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NCT02915432 BRfEE (Z£5itfT, BAZ9) 2021 F2IFNMPARAE, FFCHFDARZBLA FE FOASRIRIETE. HLES
NCTO3581786 EAIREE (—4AST, SHFBA) NDABSZE ERRE
NCTO3820060 REEEE (—LATT, SHTES) EL LS i Heh BB

I AEBYE GREENAT) a2 b
NCT04085276  =FRFLERE (SEEARAEHE) R R chE]

| ncrosssenn EGFRIBMAFIMARINE (AT, SHTES) KREMIER i HBeh oy B

NCT03924050 EGFRISZTKISIBGHAIENEIATE (SHTHE) HRELAIA I
NCT04772287 HE/NERERHEE (BRERENIAFT) SELNES i
NCT04012606 /INRIBRHAE (—EAFF, SHITER) RELAREIR i
NCTO4523493 FRARIEEE (—Ar7, SCHREBEED) AR EFEy
NCT04723004 FFARISE (—EHiafy, SIUAEREIRLS) AR ERE
NCT03859128 JFARRORE (HENIAHT) RS i
NCT02015432 Efi (SLarT, BzY) REEN IR i
NCT04304975 ISHRIEEE (—Liar7, SPTEEEEE) R -
NCT04568304 FRES 7R (—£ia77, PD-LL+) RBHEIF ERE
NCT03113266 fRER FRZEE (T&5iarr, 2h78) BT 2021 FAAFNPARLE RS FE e
NCTO03474640 PUfEg ESE FDARILZS
NCT03013101 BRI (—&5ArT, ) BT 20184127317 HakH; £IIIIoIIoIIoII i S E
NCT03430207 SBEZE (—IAFF, B%5) KR i

/ RBEEERE (SHEERHKDY) 2y  TOAREBEE FULE NMPARE
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Mono vs Placebo

e
BT 3/ EIAEEEGFR()
Combo vs Chemo

IR/ NIRRT BN

Mono vs Chemo

IRNAEATEE EGFR(+)

Combo vs Chemo

REBYE FipiaT

Combo vs Chemo

=FRLEREE

Combo vs Albumin-bound paclitaxel

NREATHEE

Combo vs Chemo

(=4 =,
5
Combo with axitinib vs sunitinib

PREE L 78 PD-L1(+)
Combo vs Chemo

KIERE

N

/INENIFE

B/ \BERTEE (EGFREFAELK, Z825HY)
BEBE
FrémpeRs

BE

EERE
SIRfE
FRE& 2R
=[RFLERE
=gl
N
HALNTE

ELie

—£

EERE

Mono vs dacarbazine

eel IR
Combo vs Chemo

e EER REBHE
,5@32‘5“%% Combo vs Chemo
i

Combo with avastin vs sorafenib

FHE

Combo with lenvatinib vs lenvatinib

HIEECRE

NMPA
B1D} | FHERR .
Combo with axitinib vs pembrolizumab

EfMYIaARF &2 R — 1SS R MR S EKIGRE S
I .

—ZliE

RERE

Mono single arm

SNFE
Mono single arm

FRE& ER2e

Mono single arm

B

Mono single arm

EEIREREEIR

« P (NSCLC(EGFR wt, EGFR TKI Failed, Neo-adjuvant), SCLC)

© B

TRl

;%_IJEIE ODD&BTD&BLA

- REBE

« =PRALERE

. LB zpOPDFTD
« IRESERZRE
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Identification of CD112R as a novel checkpoint for
human T cells

Yuwen Zhu," Alessandro Paniccia,! Alexander C. Schulick,! Wei Chen,'® Michelle R. Koenig.!
Joshua T. Byers,' Sheng Yao,* Shaun Bevers ? and Barish H. Edil'

Surgery and "Department of Biochemistry and Molecular Genetics, Anschutz Medical Campus, University of Colorade, Aurora, 00 80045
Department of Hegatobillary and Pancreatic Surgery, Second Affiiated Hospital, Zhefiang University, 310027 Hangzhou, China
“TopAlliance Biosciences Inc, Rockville, MD 20850

T cell immunoglobulin and ITIM domain (TIGIT) and CD226 emerge as a novel T cell cosignaling pathway in which CD226 and
TIGIT serve as costimulatory and coinhibitory receptors, respectively, for the ligands CD155 and CD112. In this study, we de-
scribe CD112R, a member of poliovirus receptor-like proteins, as a new coinhibitory receptor for human T cells. CD112R is
E D1 1 2 PVR I z preferentially expressed on T cells and inhibits T cell receptor-mediated signals. We further identify that CD112, widely ex-

pressed on antigen-presenting cells and tumor cells. Is the ligand for CD112R with high affinity. CD112R competes with CD226

o bind to CD112. Disrupting the CD112R-CD112 interaction enhances human T cell response. Our experiments identify

CD155 (PVR)

CD96 CD112R

m CD112R (PVRIG) 2—iHIHIitRERER

m AFHCD112RIPFIFISPD- 18 TIGI THIHIFIER Sialy, AIH—S{RH THIEE,

B mAR AT TR

CD112R as a novel checkpoint for human T cells via interaction with CD112.

T cell activation is orchestrated by the cosignaling network,
which is involved in all stages of the T cell response (Croft,
2003; Zhu et al., 2011). The B7/CD28 family of Ig superfam-
ily (IGSF) and several members of TNF receptor superfamily
are the major groups of T cell cosignaling molecules (Chen
and Flies, 2013) The importance of these cosignaling pathways
has been emphasized in a variety of human discases, including
graft versus host disease, autoimmunity, infection, and cancer
(Rosenblum et al., 2012:Yao et al., 2013; Drake et al., 2014)
Poliovirus receptor (PVR)-like proteins are a newly
emerging group of IGSF with T cell cosignaling fimctions
(Chan et al., 2012; Pauken and Wherry, 2014). This group
of molecules share PVR signature motifs in the first Ig vari-
able-like (IgV) domain and arc originally known to medi-
ate epithelial cellcell contacts (Takai ct al., 2008; Yu ct al.,
2009). The two ligands, CD155 (PVR/Necl-5) and CD112
(PVRL2/nectin-2). interact with CD226 (DNAM-1) to co-
stimulate T cells, and they also inhibit T cell response through

al..2014). In addition to its intrinsic inhibitory function, TIG
IT exerts its T cell inhibitory effects through ligating CD155
on DCs to increase IL-10 secretion or competes with the
costimulatory receptor D226 for ligand interaction (Yur et
al., 2009; Lozano et al., 2012; Stengel et al,, 2012). Although
the molecular and functional relationship between CD226
and TIGIT is still unclear, this novel cosignaling pathway rep-
resents important immunomodulators of T cell responses, as
well as valuable targets for future immunotherapy (foller et al.
2011, 2014; Levin et al., 2011; Johnston et al., 2014; Zhang
et al, 2014; Chauvin et al., 2015). In this study, we identi-
fied CD112R as 2 new coinhibitory receptor of the PVR
family for human T cells.

RESULTS AND DISCUSSION
Charactering CD112R as 2 new receptor of the PVR family

We performed an extensive genome-wide search to look for
genes that are both preferentially expressed on human T cells

another coinhibitory receptor, T cell Igand i
tyrosine-based inhibitory motif (ITIM) domain (TIGIT: Ya
et al., 2009). CD155 seems to be the predominant ligand in
this ligand/receptor network because the interaction between
CD112 and TIGIT is very weak (Yu et al., 2009). Adding
to the complexity of this network, CD155, but not CD112,
interacts with CD9%6, another PVR-like protein present on
T cells and NK cells, though the function of this interaction
is still unclear (Fuchs et al., 2004; Seth et al., 2007; Chan et

Correspondence to Yuwen Zhu: yuwenzhu@ucdenveredu; o Barish K Edi: barish.
edi@ucdenvered

Anbreviations used: CHO, Chinese hamster avary; IGSF, Ig supertamily; 9V, ig vari-
able-fke: MM, immunore scd inhibitory motif; MF, median flu-
rsity: PR, poliovirus receptor; THGIT. T coll Ig and ITM darmain; 17,

The Rockefeller Universty ress $3000
1 Exp.Med 2076
o orglogicl] 10,1084 jem 20150755

and encode proteins with a single IgV ex-
tracellular domain. We discovered a candidate human gene
previously named PVR-related Ig domain containing (PVR
1G; NCBI Nucleotide database accession no. BCO73861). We
renamed it as the receptor for CD112 (CD112R) to reflect
its strong interaction with CI112 as described in this study.
The CD112R gene encodes a putative single transmembrane
protein, which 1s composed of a single extracellular IgV do-
main, one transmembrane domain, and a long intracellu-
lar domain (Fig. 1 A). Notably, the intracellular domain of
human CD112R. contains two tyrosine residues, one within
an ITIM-like motif that is a potential docking site for phos-
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