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2021.7.30H, LEhASlEkERES1EK{EPIllar Biosciences Inc. (Pillar) BJoncoReveal™ DxffEFIZSI7EE
R F 2R EEE R RAmEERG AN LHRitkE (Premarket Approval) .
20195:4]] LA =EIpk/3Pillar BiosciencesfARHSHEAT BRI FREG RN
(AMDL) , AMDLIBERxRAEIMBSNMEZRMEXELPillar=GmaIN ],

Follow FDA | En Espaiiol

S e

U.S. FOOD & DRUG I

ADMINISTRATION

Home | Food | Drugs | Medical Devices | Radiation-Emitting Products | Vaccines, Blood & Biologics | Animal & Veterinary | Cosmetics | Tobacco Products

Premarket Approval (PMA)

© FDAHome @ Medical Devices @ Databases '. -
(3,.\') cory 510(k) | DeNovo | Registration & Listing | Adverse Events | Recalls | PMA | HDE | Classification | Standards
m CFR Title 21 | Radiation-Emitting Products | X-Ray Assembler | Medsun Reports | CLIA | TPLC

New Search Back to Search Results

Device ONCO/Reveal Dx Lung & Colon Cancer Assay (O/RDx-LCCA)

Next Generation Sequencing Oncology Panel, Somatic Or Germline Variant

EETEABUTE Detection System

Applicant
Pillar Biosciences
9 Strathmore Road
Natick, MA 01760
PMA Number P200011
Date Received 02/18/2020
Decision Date 07/30/2021
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R R S RIFEIE IS ETF CD20-CART-O X400y X S EE ZREPATE202 1561 B27H
1IFELAZKTF ( Science Translational Medicine ) .

Science Translational Medicine — comens - vews -

Careers ~ Journals ~

Read our COVID-19 research and news.

SHARE

00600

RESEARCH ARTICLE CANCER

A chimeric antigen receptor with antigen-independent
0X40 signaling mediates potent antitumor activity

Huihui Zhang"23", @ Fanlin Li""2%", @ Jiang Cao*”", @ Xin Wang®, Hai Cheng®, Kunming Qi*, Gang Wang®, Kailin
Xu?, Junnian Zheng®, @ Yang-Xin Fu’ and @ Xuanming Yang 23t

TShengr Yushou Center of Cell Biology and Immunology, School of Life Sciences and Biotechnology, Shanghai Jiao Tong University,
Shanghai 200240, China

2 joint International Research Laboratory of Metabolic and Developmental Sciences, Shanghai Jiao Tong University, Shanghai
200240, China.

3Key Laboratory of Systems Biomedicine (Ministry of Education), Shanghai Center for Systems Biomedicine, Shanghai Jiao Tong
University, Shanghai 200240, China

4Deparrmem of Hematology, Affiliated Hospital of Xuzhou Medical University, Xuzhou 227002, China.
SShanghaf Longyao Biotechnology Limited, Shanghai 201203, China.

Scancer Institute, Xuzhou Medical University, Xuzhou 221002, China.

7Department of Pathology, University of Texas Southwestern Medical Center, Dallas, TX 75390, USA.
—‘TCorrespondiﬂg author. Email: xuanmingyang@sjtu.edu.cn

<*These authors contributed equally to this work.
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Optimizing with 0X40

Integrating full-length 0X40 boosts the
antitumor activity of CAR-T cells

ZHANG ET AL./SCIENCE TRANSLATIONAL MEDICINE

[~ Saveto my folders
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A chimeric antigen receptor with antigen-independent
OX40 signaling mediates potent antitumor activity

Huihui Zhang1’2’3*, Fanlin Li""%3*, Jiang Cao’**, Xin Wangs, Hai Cheng“, Kunming Qi?, Gang Wangs,
Kailin Xu®, Junnian Zheng®, Yang-Xin Fu’, Xuanming Yang"%?3*

Although chimeric antigen receptor (CAR)-modified T cells have shown great success in the treatment of B cell
malignancies, this approach has limited efficacy in patients with solid tumors. Various modifications in CAR struc-
ture have been explored to improve this efficacy, including the incorporation of two costimulatory domains.
Because costimulatory signals are transduced together with T cell receptor signals during T cell activation, we
engineered a type of CAR-T cells with a costimulatory signal that was activated independently from the tumor
antigen to recapitulate physiological stimulation. We screened 12 costimulatory receptors to identify OX40 as the
most effective CAR-T function enhancer. Our data indicated that these new CAR-T cells showed superior proliferation
capability compared to current second-generation CAR-T cells. OX40 signaling reduced CAR-T cell apoptosis through
up-regulation of genes encoding Bcl-2 family members and enhanced proliferation through increased activation
of the NF-kB (nuclear factor kB), MAPK (mitogen-activated protein kinase), and PI3K-AKT (phosphoinositide 3-kinase
to the kinase AKT) pathways. OX40 signaling not only enhanced the cytotoxicity of CAR-T cells but also reduced
exhaustion markers, thereby maintaining their function in immunosuppressive tumor microenvironments. In
mouse tumor models and in patients with metastatic lymphoma, these CAR-T cells exhibited robust amplification
and antitumor activity. Our findings provide an alternative option for CAR-T optimization with the potential to
overcome the challenge of treating solid tumors.
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ick-up swab and kits

1. Passenger arrival 2. Update information 3. Pick-up DTS kits 1. Passenger arrival 2. Update information 3.P

e 3h — 5h 0, - 5 min —— 55min o,
- b = -m = = b = m =

4. Save into tube 5. Transport to lab 6. Detection processing 4. Save into tube 5. Transport to lab

-@ - 28 - - Q&

8. Get the result \ safe to leave

7. Send the result back 8. Get the result | safe to leave 7. Send the result back

26
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CEPCT

HXEREFES

Receipt of Electrenic Submission

1t i3 hersby

has been received

that a PCT 1

via the CEFCT Electronic Application System of the SIPO. Upon receipt, Application
Number nd & Date of Receipt {(Administrative Instructions, Part 7) has been

sutomatically assizned.

Submission Number
Application Number:
Date of Recaipt:

Receiving Difice

356240
PCT/C¥2020 /111907
27 Angust 2020

China Intellectusl Property Office

Your Reference:
Applicant
Number of Applicants

Title

Documents Submitted:

0192PaD0r
SHENZHEN GENIUS BIOTECH SERVICES CO., LTD.
1

Recosbinant Subunit Vaeeine Fith Enhenced Immunity
Againet SARSCov-2

o192 amoimappmroo0ia: pae  [233619 [ dugese 2020 19:30:50

le132pa001-zpre—FoO0Gtz. pat  [100282
le192P4001-ppbroo0cs par  [oazs
l0192P1001-aprb-rDo000a par  [rsusar
l132P4001-2pzh =21

6482P4001-cpa-T00008:1. i
lb192RR001-ect =m1

152P4001-£ecs a1 =
l0132Pa001-reza =a1 a7 duguse 2020 19:30:50
p192PA001-zeql 222 27 august 2020 19:30:50
aszpacot-vics. zml Jpsse o7 asmuct 2020 38:30:50

Signed by

Timestamp of Receipt

Official Digest of
Submizsion:

€=CN, ST=Bei Jing, 1=BeiJing, 0= LA U LR, cU=AF 01
R, oU= R U A AT (Al A ov=3t
309_001

27 dugust 2020 19:26

Z5ohAn

PATENT COOPERATION TREATY PCTICNZ020/111907

From the INTERNATIONAL BUREAU

PCT "
SHANGHAI DIANSHI PARTNERS, P.C.
Room 10YZHANG Cheng; JANG Fangwei

2, 508#, Shengria Road, Pucdong
Shanghai 201210

NOTIFICATION OF RECEIPT OF
RECORD COPY

SR BB ARBRFANE

HOME | ABOL

| Search

Cold [ ] [ ]

Spring

Harbor l 0 lv
Laboratory

THE PREPRINT SERVER FOR BIOLOGY

(PCT Rule 24.200) CHINE
e L IMPORTANT NOTIFICATION
o7 September 2020 (07.082020) 3
e g T e Tl N
0182PA001 PCT/CN202011 1807

econd copy of

SHENZHEN GENIUS BIOTECH SERVICES CO, LTD. (all designated States)

Iotemational ling date 27 August 2020 (27.08.2020)
Prioty datrs) dime None

Do receipt of the rcond eopy by the ntemations] B 04 September 2020 (04.09.2020)
List of desgnsted Offices:

472D, G, G, KB LR, LS, B, 42, N R, 0, S, 5, 57,72, UG, 284, 70

EA: AM. AZ.

EP: AL, AT. BE. BG, CH
LN P PT. R0, RS S, S5 56, SN TR

OM. PA. PE. PG, PH. PL. PT, QA. RO, RS, RU. RW, SA. SC. SD. SE.
S SLs 7,87, 5v, T, T8 T, T, TRTE T2, U, U1, O, U3, G, W, WS, 24, ZM, 2W

ATTENTION. e oplcnt dld el ek e i i i s Noion, s o of e Gy bt s
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Recombinant SARS-CoV-2 RBD molecule with aT helper
epitope as a built in adjuvant induces strong neutralization antibody response

Qiudong Su,Yening Zou, Yao Yi, Liping Shen, Changyun Ye, Yang Zhang, Hui Wang, Hong Ke, Jingdong Song,
Keping Hu, Bolin Cheng, Feng Qiu, Pengcheng Yu,Venting Zhou, Lei Cao, Shengli Bi, Guizhen Wu, George Fu Gao,
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