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| WuXi OIU FACS facility 2 o nwtos

BD FACSCanto Il BD LSRFortessa BD FACS Aria ll

(3 Laser, 8 channels) (5 Laser, 18 channels) (4 lasers, 18 channels
2-4 way sorting)

BD FACSCanto plus BD LSRFortessa X20 Cytek Aurora
(3 Laser, 10 channels) (5 Laser, 18 channels) (3 Laser, >24 colors)
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WuKi AppTec

I WuXi FACS services for preclinical discovery

Phenotypic analysis of tumor infiltrating leukocytes (TILs) across different models
Checkpoint/co-stimulatory marker analysis

Function-related intracellular cytokine analysis

Multiplex analysis of secreted cytokine/chemokine by CBA

In vivo phosphoflow

YV V. V VY VYV V

Multi-dimensional data mining of flow data
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I Tumor infiltrating leukocytes (TILs)

M Balance of pro- and anti- tumor immune cells in the tumor microenvironment (TME) greatly influences tumor
growth.

M As aclinical biomarker: Correlation of TIL subpopulations and clinical outcomes (e.g., Tregs in ovarian cancer).
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~ M= macrophage
@ N = neutrophil
DC = dendritic pell
Annals of Oncology, 2015 MDSC = myeloid suppressor
Oncolmmunology, 2012 Tumor Suppression Tumor Progression
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I Regulation of T cell function

T cell exhaustion in tumor microenvironment.
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Wuki ApnTec

I Advantages of FACS-based TIL analysis

» “Global”, thus unbiased
= The entire tumor environment can be analyzed
» Specific and precise
= Very specific cell subtypes can be analyzed by employing multi-color FACS analysis

OncoWuXi Newsletter 7



4 8 A &
I Mouse TILs analysis workflow after in vivo drug efficacy study P i e

In vivo efficacy study Collect tissues at
with syngeneic or different time
humanized models points

Flow Cytometry Analysis Information Integration
and Summarization
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Wuki ApnTec

I Mouse TIL composition and biomarker analysis

CD3, CD4, CD8, FoxP3, CD25, B220, CD19, NK1.1/CD49b

Lymphocytes (T, B, NK) (DX5)/CD335, CD44, CD62L, CD69

Myeloid (Granulocytes, Mono/Md)

and DC CD11b, Grl, Ly6G, Ly6C, F4/80, CD206, MHCII, CD11c

Immune Checkpoint-related PD-1, PD-L1, Tim-3, Lag-3, CTLA-4

4-1BB (CD137), OX40, CD80/CD86, ICOS, TIGIT, CD226,

Co-stimulator-related CD69

Functional IL-2, GranB, IFNy, TNFa, Ki-67
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I Immune cell markers (Mouse)
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Population Marker signature Population Marker signature

T cell
CDAT cell
CD8T cell

Treg

Naive T cell
Effector T cell
Memory T cell

B cell

CD3" CD4" CD§
CD3" CD4 CD8*

CD3" CD4" (CD25") Foxp3*

CD3* CD44" cD62L"

CD3* CD44" cD62L"

CD3* CD44" cD62L"
B220" or CD19"

panNK
panDC
Myeloid
MDSC
gMDSC
mMDSC
M1
M2
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CD49b (DX5)" or CD335"
CD11c*
CD3 CD11b*
CD3 CD11b* Gr1*/mid

CD3 CD11b* Ly6G* Ly6C"®

CD3 CD11b* Ly6G”° Ly6C"
Grl CD11b* F4/80* CD206"° MHCII™
Grl CD11b* F4/80* CD206" MHCII"
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I Basic panel options for flexible design

A
P o o

option | opionz | otion3 |optiond| opions

L/D
CD8
CD44
L/D
CD19
CD62L
CD11b
CD335
PD-L1
CD25
FoxP3
PD-1
CD45
CD3

L/D
CD8
CD19
CD11b
CD335
PD-L1
CD3
FoxP3
PD-1
CD45
CD4

L/D
CD8
MHCII
LyeC
CD11b
F4/80
CD1l1c
CD3
CD206
Ly6G
CD45
CD4

L/D L/D
CD8 CD8
CD19 CD3
CD335 cD4 m Detection purpose Cytometer
CD11b CD45 Optionl Lymphocyte and biomarkers Fortessa
CD3 FoxP3
. Major cell types and
FoxP3 CD25 Option2 J . yp Fortessa
PD-1 CD335 biomarkers
%%445 ggii Option3 Myeloid cells Fortessa
. Major cell types and
cb62L Option4d J : yp Canto
CD11b biomarkers
Ly6C .
: Myeloid cells, lymphocyte
Ly6G Option5 Y and bioerkzrs Y Aurora
F4/80
CD206
MHCII
CD11c
PD-1
PD-L1
Ki67
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I Baseline of TIL subpopulations in different syngeneic models
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I Treg staining (CT-26, TIL
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I TAM and MDSC staining (P815,

SSC-A
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I MDSC staining (MC38, TIL)
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Naive/Memory/Effector T staining (MC38,
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Naive/Memory/Effector T staining (MC38, TIL)
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I Checkpoint/co-stimulatory markers (CT-26)

--- Panel
--- Isotype
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I Immune-profiling by flow cytometry in a single panel

NK and B cells
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Intracellular cytokine staining
IFN-y, TNF-a and GranB in spleen CD8+ T cells

Unstimulated/Fresh

PMA/lonomycin
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» Spleen cells from Naive C57 mice
were stimulated with PMA and
lonomycin for 5 hrs or with coated-
a-CD3 and a-CD28 for 72 hours. 4-
6 hours before collection for FCM
analysis, protein transport
inhibitors were added, and
intracellular cytokines in CD8+ T
were analyzed by BD FACSCanto.
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Analysis on major cell populations (24 markers) in peripheral blood
by a single panel
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I Secreted cytokine analysis by cytometric bead assay (CBA) and ELISA
Secreted Cytokine Analysis by CBA on SEB-stimulated PBMC Secreted Cytokine Analysis by ELISA on sorted CD4 T
25001 = 24 hr 200007 3 24 hrs 50000 - 2500
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c)0(\ ® * * b &
SEB concentation (ng/mL) SEB concentation (ng/mL) c?bl c_.oq’ c}’b‘ o
Human TNFa Human IFNy IL-6 TNF-a
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SEB concentation (ng/mL) SEB concentation (ng/mL)
Human PBMCs were stimulated with 0 ~ 100ng/ml SEB for PBMCs were sorted for CD4 T and CD8 T, stimulated with
24 hrs and 48 hrs, respectively. The secreted cytokines in the anti CD3 and anti CD28 antibodies. The secreted cytokines
cell culture medium were quantified by CBA. in the cell culture medium were quantified by ELISA.
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In Vivo Phosphoflow
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Accurate and timely detection of changes in phosphorylation levels in vivo

a Compound N S Cytokine

o Phosphoﬂow

w (=, -
R VL P

Method
Optimization
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Treg

CD8+T naive CD8+T CD8+ TEM CD8+ TCM
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10t 1ot

CD4+T
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» pStatb

CD8+T naive CD8+T CD8+ TEM CD8+ TCM
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0 ng/ml
X ) i 20 ng/ml
100 ng/ml

R s et o e e s e L e L s R e e ) |

10? 10 w' uw? ' w' ! 10? 10’ ' 1t w? w’ w*

» pStatb

Due to the fast turnover of some phosphorylated protein, sample
should be fixed within 5 minutes after stimuli in vivo. Methods were
optimized for each phosphoflow. Optimization includes selection of
markers, antibodies, fixative and permeabilization reagents, etc.
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Flow Data Analysis

Covering from traditional gating to unsupervised learning
Comparison of immune cells in

Composition of immune cell
subtypes in Model 3 (by piechart)

Composition of immune cell subtypes in Colon26 model
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Comparison of immune cell subtypes in

different groups (by boxplot)

Frequency of immune cell sublypes in CD45+ cells in Colon26 Blood
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Dimensional reduction by tSNE and statistical analysis
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TIL analysis after checkpoint inhibitor blockade treatment Db s &
(MC38 in humanized mouse model)

In vivo efficacy TIL FACS analysis
3 Control
2000 -
—e Control 60- Bl Treatment " 300
C’)E —— TA **
£ 1500 < o
o % 404 E 2001
= 1000 = al
o S @)
z O 204 "5 100
o I i)
500 T
S
- o
- 0 0-
O LN L B B (N L L N B T T .?.ﬁ:-ﬁ \
S &
0 5 10 15 20 25 & &
Days after the start of treatment ,<\° N

MC38 model was established in human gene KI mice. Mice were treated with a single
dose of control antibody or a checkpoint inhibitor and TILs were analyzed by FACS 5
days later.

Student’s t-test was used for statistical analysis.

N=4. *, p <0.05; ek p <0.01.
OncoWuXi Newsletter 25



] 3
..DJ ﬁlll;l ﬂlﬁl’l’ec

I Case study: verification of driver genes by flow cytometry

Target gene that involved in
immunotherapy was found by

Cell line with wild CRISPR Cell line with mutated/
type target gene L= dysfunctional target gene
- Cell line engineering é '
} Mouse model .
/ﬂ@)”'—h"x . /?@yf—hx,
Sl e S establishment and ST
] efficacy study |
* %* * ; 50-
. Analysis by flow
cytometry
540_ ’ Condition 00 Condition
g B Control g B Control

, ﬁ“ - } j L I s, ﬁ I ,,I = il ii o,

= . -
0 0- —
A £ S A XY & A 3 3 A 4 5 - & K A 9 o
& % @ ® 2 & ©
Ooh &L oy Qq;\‘" & o \X\Q § ooh AL 00% oo,g\«’ (’oq;\(" ag& “9(’ @N\“
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I Clinically relevant flow cytometry capabilities

>
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Wuki AppTec

TBNK (T, B, NK cells) cell numeration in human peripheral blood (CD3, CD4, CDS,
CD16/CD56, CD19, CD45; 6-color analysis), FDA-approved test

PD/PK assay for a CAR-T/TCR-T clinical study, LDT

Receptor occupancy assay, LDT

Biomarker detection (surface, intracellular), LDT

Phospho-biomarker detection, LDT

Immune-phenotyping in peripheral blood (T subset, myeloid subset, biomarkers), LDT

Tumor microenvironment immuno-phenotyping, Research

LDT: lab developed test

OncoWuXi Newsletter 27



A
P o o

I CAP-certified lab introduction

OIU - Oncology and Immunology Unit in WuXi AppTec

Fully compliant with CAP and GCP regulations on PHI (patient health information),
clinical testing and sample management, data traceability and accuracy
requirements. Passed the 2020 CAP re-inspection with zero defect.

CAP
The College of American Pathologists (CAP), the leading organization of board-

certified pathologists, serves patients, pathologists, and the public by fostering and
advocating excellence in the practice of pathology and laboratory medicine

worldwide.

:#5 COLLEGE of AMERICAN . .

o e * Regular Proficiency Test from CAP
i CAP The College of American Pathologists . .
A;'CCRED\TED\/ certifies that the laboratory named below L A n n u a | I n S p e Ct I O n a n d A u d It

i WuXi AppTec
Central Laboratory
s:alnggaiéc::inapnn ABMGG ° t t 1
Quarterly Lab Insp
CAP Number: 8993726 u a r e r a n S e C I O n
AU-ID: 1733090
has met all applicable standards (ar accreditation and_ is hereby accredited by mg . . .
kot e Ll el * Monthly Lab Activity Review
ICYed: tion :oes not au(l::r‘\at‘ll |!l survive a Chan‘ je in dire z mership,

* Monthly Documentation Review

e Equipment Quality Management
uXi Newsletter 28




I Clinical project workflow

Pilot Study

e Method Determination

e Sponsor Approval of
Validation Plan

Validation Plan and
Record

¢ Director Review and
Approval

¢ Plan Training

p%"ﬁf&ﬁ

Wuki AppTec

Validation Summary
and SOP

¢ Director Review and
Approval

¢ SOP Training

Project Initiation
* HGR Approval in WuXi (1
week)

e Project Initiation Training
¢ LIMS Testing

Testing Preparation

¢ SOP Training
e Competency Assessment

e QC Sample and Reagent
Phase In

Testing

¢ Batch Record, Logbook
e QC Result
e LIMS, Report, TAT

OncoWuXi Newsletter

29



TBNK (T, B, NK cells) cell numeration in human peripheral blood
Case study: 6-Color human PBMC TBNK cell numeration assay
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I FACS analysis to support CAR-T clinical trials

e

Patients recruitment QR-T production ;

Mw T cell collection CAR introduction
I @
CAR-T cell

Conditioning

Efficacy evaluation

FACS analysis
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FACS analysis to support CAR-T clinical trials 2 Gt s

Case study: PD/PK assay for a CAR-T clinical study (7-color analysis)
FMO-CAR FMO-CAR
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Receptor occupancy assay
Procedure

Patient
blood

Y
Y

) Target Y 1A
. Anti-lgG4-PE
Y Isotype for TA
Y; Isotype for anti-lgG4-PE
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]
P i nowroe

PBMCs are purified from whole blood
collected from patient.

PBMCs are incubated with isotype
antibody for TA or with saturation
concentration of TA.

PBMCs are then detected with detection
antibody or isotype detection antibody.

_ NTpry _ NT o)

RO =
TA(DT) - TA(ISO)
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Receptor occupancy assay

Validation results _ Precision
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E Run2
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RO in Donor###35 (Marked with CV)
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Inter-run CVs are labeled with bigger front size letters;

Intra-run CVs are labeled with smaller front size and colored letters.

T
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RO in Donor##36 (Marked with CV)
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high

TI%
n

low

cha
Cell Population

G74% o

2.5% 1.7% 2.9%

5.55%

= 149

cbs

TreatDay
Run1

E;EI Run2
l_f_l Run3

TreatDay
Run1

E Run2

Run3

QM

Wuki ApnTec

Triplicate tubes were prepared
for each treatment. The same
experiment was performed 3
times (Runl, Run2 and Run3)
and inter-run CVs and inter-run
CVs were calculated.

6 PBMCs were used for this
experiment

The inter-run CVs for only 2 out

of 108 data points are >20%.
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Improving Health. Making a Difference.

For questions and requests, please email to info onco@wuxiapptec.com
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https://onco.wuxiapptec.com Mobile App
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