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Chinese biopharma starts feeding the global pipeline

Table 1 | Select list of drugs that were discovered in China Biophn rma investment in China.
Drug name Sponsor Properties Lead indication Status o
Chidamide Chipscreen HDAC T cell lymphoma CFDA approved in s | | H Private
inhibitor 2015, global phase /11 B Public
trials ongoing 7 7
iel
Fruquintinib Chi-Med/Lilly VEGFR Colorectal cancer NDA filed with CFDA, 3
inhibitor and global phase | A 54
expected soon =
g
Savolitinib Chi-Med/ MET Papillary renal cell Global phase lll to start & 34
AstraZeneca  inhibitor carcinoma this year 3 )
2 2
BGB-3111 BeiGene BTK Waldenstréom Global phase lll and 1
inhibitor macroglobulinaemia China pivotal trials
ongoing 0=
2007 2008 2009 2010 2011 2012
BGB-A317 BeiGene Anti-PD1 Cancer Global phase | and Year
mAb China pivotal trials b 17
ongoing '
BGB-283 BeiGene RAFdimer  Cancer Global phase | ongoing T 10
inhibitor é '
Emibetuzumab  Innovent Anti-MET NSCLC Global phase Il ongoing @ 08-
Biologics/Lilly ~mAb =)
i
MAK®G83 Novartis EED B cell lymphoma Global phase I/11 .% 067
inhibitor ongoing ‘é’ ool
RG7854 Roche TLR7 HBV Global phase | ongoing =
agonist =
g 0.2
RG7097 Roche Capsid HBV Global phase | ongoing
inhibitor o -

2012 2013 2014 2015 2016
Year
Nature Reviews Drug Discovery | Published online 29 Jun 2017; doi:10.1038/nrd.2017.94 ' >
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Nature Reviews Drug Discovery 2, 52-62 Mature Reviews | Drug Discovery
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ased antigen design

Exploratory clinical trials
to select best formulation
and delivery system for
new vaccine

J. Exp. Med. 2016 Vol. 213 No. 4 469-481 GlaxoSmithKline Vaccines S.r.l., 53100 Siena, Italy
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ARIZTEIHIEE (vs ELISA)

ELISA Assay Format
AlphaScreen Assay Format HRP
_ anti-higG-Fc anti-hlgG-Fc
hybridoma
.'5"':"|L Bio }* A
hybridoma
AlphaScreen Assay Protocol ELISA Assay Protocol

Donor Bffads + Acceptor Antigen Coating overnight
Beads + bio-Ag + Wash x 3 Ag Ag Ag
Hybridoma Supernatants :

Blocking plate

9.4 ate % 1 2 hours
Incubate h i AP
ours :

Hybridoma
Read Signal Supernatants 2 hours

Wash x 3

Secondary

Antibodies 1 hour

Wash x 3

= AT axll
A\ Y Substrate (TMB)
*gl% 1? I .Ej $- Stop solution 05 hour

Sandwich ELISA requires addi-
tional step of antibody coating
extending time for 2 hours
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biotinylated
Anti-T7
@_g
N\
& 900-
% 800- —o— Src wt
€ 7007 Baliaidad T7-expressed constructs
3 6007 can be specifically
o %g‘ phosphorylated by c-Src
g 3004 - This phosphorylation can
3 200 - be detected by anti-
8 1001 phosphotyrosine
2 ol | | | | | antibody-coupled beads
< 0 10° 10* 105 10¢ 107 10°
\\ pfu

Streptavidin-
coated
Donor Beads

~

Anti-phospho tyrosine
conjugated
Acceptor Beads
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Isolation of Memory B Cells “-';.‘:2

Immortalization

Single Cell Sorting

Clonal B Cell Selection

CalceinAM

Functional Antibody
Characterization
No toxin B 63 ng 125 ng

Anti-toxin B antibody concentration/ml

. H RIS NJRIFA 40 (IMR-90) TEAS:ThREMERAE
IgG Cloning
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Protocol

. . Emission 615 nm
Operator prepares stock solutions of all required reagents (analyte,
acceptor beads, biotinylated antibody, donor beads) o,

Exmtatlonbb@ /

‘ Analyte

4 N\
® combi f analyte with f Alph i-anal ”&4/ /
PANUS® combines 5 pL of analyte with 10 pL of AlphalISA anti-analyte “ENT
acceptor beads and 10 pL of biotinylated anti-analyte antibody Biotinylated
Anti-IgG, Ab#1
‘ Incubate 60 minutes at 23°C streptavidin-coated Anti-IgG, Ab#2 conjugated to

Alpha Donor Beads AlphalLISA Acceptor Beads
JANUS® adds 25 pL streptavidin Alpha donor beads to each well in a single

step
‘ Incubate 30 minutes at
23°C in the dark

Operator removes completed plate and reads using EnVision® or EnSpire®
Multimode Plate Reader and analyzes data using GraphPad Prism®
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(Roche)
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T 5570 B

(AstraZenaca)

(BMS)

PD-1 PD-1 PD-L1 PD-L1 PD-L1
Opdivo Keytruda Tecentriq Bavencin Imfinzi
Nivolumab Pembrolizumab Atezolizumab Avelumab DuValumab
RO
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K KB
R ¥ bR
2014.12.22
2014.07 .07 s 2014.09.04 2016.05.18 2017.03.23 2017.05.01
. Emission
Excitation 'O 615
680 nm \ o
His Tagged hPD-L1
Biotinylated \
hPD-1 : -
Streptavidin Ati-PD-1 Ab / Anti-His AlphalISA
Donor beads ANti-PD-L1 Ab Acceptor beads

AlphaLISA signal

Nivolumab-lgG4 (Anti-PD-1)
Nivolumab-lgG1 (Anti-PD-1)
Anti-PD-1 (from Biolegend)
Atezolizumab (Anti-PD-L1)
Anti-PD-L1 (from ACRO)
IgG1-Control

IgG4-Control

EREENE

3.5x10°4
3.0x 106+
2.5x1054
2.0x10°%
1.5x 106+
1.0x 106+
5.0x105-

0 T
-3

-2 -1 0 1
log [final Ab Conc] nM
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MBEIKEM MBS SEELE: PD-L1 fiiidifik

ECS0 for Compound

pan - Mean per Well

CHOK1: Cell Track Green; CHOK1-PDL1: No dye
1st Ab: Mouse-anti PDL1 antibody; 2st: Goat anti-mouse IgG-AlexaFluor647
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Excitation 10 Emission
680 nm Aid 615nm

Human PD-L1
‘* ,?; .::zg\ =
iotinylated
anti-hPD-L1
Streptavidin Anti-hPD-L1 AlphaLISA
Donor beads Acceptor beads
Anti-PD-1 or Anti-PD-L1
(Nivolumab, Atezolizumab, etc.) |
5,000 401
@8 No IFN-y @ No IFN-y
a,000{ BB 1 ng/mL IFN-y @ 1 ng/mL IFN

- - g ¥
E: @ 20 ng/mL IFN-y )

(]
Q. 3,0001 @@ 100 ng/mL IFN-y o
L™
© S
-~ 2,000
E E
m —

o
2 1,000- o

0_

234 469 938 1875 3750 7500 15000
# cells plated
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Trastuzumab FcXBUERCLADCCE I

FeX RS i ik -
A2

GST-Fc y Rllla .

(CD16a) - A >

- .
Streptavidin Biotinlgt » ai Y
Donor Beads

Anti-GST Acceptor Beads

Excitation 10
680 nm

Blotinylated
FCGR3A

Emission

615 nm

\#

Streptavidin Human IgG Fc region
Trastuzumab Donor beads conjugated Acceptor beads
or
Fc Variants 109G sample
Lazar GA, Dang W, Karki S, Vafa O, Peng JS, Hyun L, Chan C, Chung HS, Eivazi A,
Yoder SC, Vielmetter J, Carmichael DF, Hayes RJ, Dahiyat Bl. Engineered antibody
Fc variants with enhanced effector function. Proc Natl Acad Sci U S A. 2006 Mar
14; 103 (11) : 4005-1 Xencor-USA HE
[ | 4 O
Fnﬂ%*’?‘ | (We") | m
100{ ® 1004 - 100 AL347HV
= - AlphalISA FCGR3A (176Val) Binding Kit 500 AL347C
e 5% 5,000 AL34TF
‘—0560- 260— Biotinylated Human FCGR3A (176Phe) 1.5 g AL347S
’E_< .:E_( 100 AL348HV
Chas 29 AlphalISA FCGR3A (176Val) Binding Kit 500 AL348C
220 [V158 | ®20] |F158 | 5,000 AL348F
° FcyRIll ° FcyRllla o -
g " Biotinylated Human FCGR3A (1/6Val) 1.5 Ug AL348S
13 12 -11 10 7 % 43 42 41 10 9
log [alemtuzumab] (M) log [alemtuzumab] (M)
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Trastuzumab FcXPBUEXIFcyRIIIaz=F1731F4MN

Label Free (SPR)

A 3004 B .
2 80-
:200- EGO'
o S I332E
g 40
1004 ] S239D/I332E
£ 20-
o]
=2
o ——14 of 0 e
1025 1030 1035 1040 1045 1050 05 10 15 20 25 3.0 3.5
Time (sec) log [V158 FcyRllla] (nM)
Alpha ‘
_100- .
o 4
380 Alpha and Label-Free
B60] Order of Potency
£ 401 Measurements results
. . .
20 ;:;i:,,a| are Similar
0r——r——r——r—vr—r—v—r—vN

13 12 11 10 89 8 -7
log [trastuzumab] (M)

Alpha Data Consistent with “Gold Standard” BiaCore ...
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Streptavidin-coated B|ot||_r;3élg ;c]ed- "’ntnéiyte-conjugated

Alpha Donor Bead Anti-lgK antibody AlphalISA Acceptor Bead

M Onitsuka, T Omasa. Rapid evaluation of N-glycosylation status of antibodies with
chemiluminescent lectin-binding assay. Journal of Bioscience and Bioengineering. 2014 Dec.

r e
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_1 Supematant
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O
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, :
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\;K

LDH

?1

NAD+ NADH

(

e
e Seal. Shake & Count Dlaphorase
25 L supematant in Liquid Scintillation Counter
—I~ Containings'Cr Tetrazolium Salt Formazan
(INT) {Absorption 490-520 nm)
Target cells (T) Effector cells (E)

CI) BATDA BHEI$ #SEAa

\ Cytoly5|5

Identlflcatlon of T (j

as foreign by E TDA

aliquots of Centrifugation
supernatant
I I
v v

Eu-solution

TDA
EuTDA Pellet

MEASUREMENT 1 s/ well

Tumor cell

>0

Antigen
—

Luciferase E%a%*ﬁiﬂu
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i—RoFREren: BE9ue (TRF/DELFIA)
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Applications: Clinical screening » Cord blood banking * Cytogenetics

* Diabetes » Hemoglobinopathies # Hepatitis B and HIV testing

» Newborn screening for metabolic disorders  Oncology * Pre-eclampsia
and preterm birth * Prenatal risk assessment for trisomy disorders

» Reproductive hormones and infertility ® Thyroid diseases
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TEMARRGEYE (DELFIA

BATDA Cytotoxicity)

Target Effector s . Target cells (T) Effector cells (E)
Cell  Cell ﬁﬂl%ﬂ“ﬁﬂ Cr ﬁ)ﬁl o E
D @ BATDA JEie® ¢ E )
Incubati : y A
ncubation ’ P
With$'Cr . “Crreleased ( 1’ \] .-
i1 . TD
‘@ E) = s,/ (E) —> CENTRIFUGATION ———
e A A& Cytol
Recognitionof T pembrane rupture e UYyl0 ‘)‘5|}_’\1 - —
foreignby E P ;. : | :
as foreignby (Lysis) o= e ‘.\-T X e ) )',' 15 l.\ E
et . | b\, >
s — = : R
Supematant Identilication of T P
™ J T containing*'cr as foreign by E TDA
nsfer
B suparmatet FOSELO! RSCH ot aliguots of /' Cenmritugation
10 96 well plate andfragments su:?omawnl / +E
% = ot o= ! ¢ ¥
0 Eu-solution AP ’ ‘
150 pL Supermix EuTDA | TDA : —
—3 Seal.Shake & Count Nt ‘c !,5 2
25 L supematant In Liquid Scintillation Counter v of cells
- S MEASUREMENT 1 &/ well
DELFIA BATDA Cytotoxicity Kit
Features Benefits

High sensitivity

Less cells required

Only non-rad, non-enzymatic assay mimicking 5'Cr release

Non-radioactive technology, eliminating radioactive waste disposal,

associated stringent procedures and costs

Based on TRF

Stable signals can be measured over-and-over or the next day --- flexibility

Fast release of label from cytolyzed cells

8 hr 51Cr release test can be shortened to 2-4 hrs

Ability to freeze TDA loaded cells

Flexibility

More efficient and mild labelling than for 5 Cr

Shorter labeling time ' »
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DELFIAS 2GS R R LI RITLL

Specific release (%)

= N W A~ OO O =N
©c o o o o o o
I I I I I I I

o

EuTDA

51Cr

| 1
6:1 12:1 25:1 50:1
E : T ratio

| 1
100:1  200:1

Lymphocyte Stimulation -
BrdU vs *H-Thymidine Incorporation

125000 - ~ 10000
100000 - - 8000
2
§ 75000 - - 6000 E
< <
-
S0000 - - 4000
25000 - - 2000
0 0
0,01 0,1 1 10
PHA (ug/mlL)
—&— BrdU 2 h —>— BrdU 24 h
—— BrdU 4 h —— "H-Thymidine, 2 h
i IH-Thymidine, 24 h it IH-Thymidine, 4 h

DELFIALLRMURSZEEESHRBE.,. 22 R ERAM
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ELISA (3IRYS) vs DELFIA (TRF)

SR B

TMB A450 R ey

R &

SN XX

HRP Eu

Eu Labeled Antibodies
*Anti-mouse
*Anti-human
*Anti-rabbit
*Anti-HA
*Anti-6His

# ) *Anti-GST

HH *Anti-c-myc
Eu, Tb, and Sm labeled
Streptavidin

W&~ R —3

P i

Pa

R

PerkinElmer’



DETECTION OF HEPATITIS B VIRUS PRES1 ANTIGEN USING

A TIME-RESOLVED FLUOROIMMUNOASSAY

Zhigang Hu," Mei Li,’

' Waxi People’s Hospital, Wuxi, China

% Jiangsu Institute of Nuclear Medicine, Wuxi, China

TRFIA mrade fluorescence intermity(cps)

.—t-_._\]\
o 3
1000000 - \U
3 ‘.\:
100000 -
\ \'\n B
"o,__ .\:
10000 - —eSy_s—p—s o
“~o
I . ] T T T T T T T T
14 1:32 1:256  1:2048 146384 14131072

1 o

dilute strength

(soEpowrequosse splures ST TH

Biao Huang,” Jie Liu," Lei Yu," and Guogian Chen’

T8 N B =i Chen Guogian#
W& N, [ TRAAFIELISAT
PO, IR A MR A 5T B
K12 W AR L IHBY PreS1RHIHL
F&E, B PFATXH, TRFIA
7£0.01 ng/mIRAEFEBIRE T,
WA RIS HEE, HELISAR
R R B EREEL166E, 30
SRNEEREREL = E
%, HxHiw MBS EFRH
Fae I te e .

(Journal of Immunoassay and Immunochemistry, 33:2, 156-165) ' ) 2
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Convert ELISA to DELFIA In one step

ELISA

1000003 pjrect LDL= 1.2 pgimL
Indirect LDL = 6.8 pg/mL

/ HRP = 10000
e o
Streptavidin o —
| ® 1000 e—
Capture antibody

DELFIA 100 —i t T 1 T T 1
_ I o 12 11 10 -9 -8
Log [Human IL-2], g/mL
Bu % Direct adsorption “# |Indirect capture
/

Streptavidin Orientation

¥ TNF-a Human IL-2 Direct 1.2 15.6
Capture antibody
Human IL-2 Indirect 6.8 N/A
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7645 TER4

e

Log[Ratio: Sample/BL]

o
&

© O P NN W
T T TITT

ELISA vs DELFIA

TRF-laser: LLD 0.001 ng/ml

ELISA: LLD 0.03 ng/ml

IN

Log[concentration] ng/ml

i

ull 0

Interpolated by 4 parameters
Standard Cuvre (ng /ml)

Sample
LLD
12.3000
4.1000
1.3667
0.4556
0.1519
0.0506
0.0169
0.0056
0.0019
0.0006

ELISA
0.0303
8.5671
5.2834
1.3667
0.4354
0.1577
0.0499
0.0183
0.0061
0.0018

/

DELFIA
0.0010
12.2323
4.3314
1.3208
0.4581
0.1671
0.0502
0.0152
0.0060
0.0040
0.0011
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Automation of 3D Spheroid Production

Multi-label detection

GravityPLUS™ Plate g
m— o Biomarker
— G ¥ Cytokine
e = Metabolism speed
GravityTRAP™ Plate Réifiove:Part
37.°C, Add of the Add ATPlite
5 %CO,0/n DMSO Add Stain Supernatant kit solution

Subcellular imaging

l Cell imaging | scence
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cellexplorer screening_new.wmv
cellexplorer screening_new.wmv
cellexplorer screening_new.wmv
cellexplorer screening_new.wmv
cellexplorer screening_new.wmv

3D Spheroid Cell Culture and Analysis

InSphero GravityPLUS
Hanging-Drop System

From HTS
To HCS

Spheroids imaged in GravityTRAP plate
on the EnSight multimode plate reader
and measured to determine their size.

Overlay of brightfield and fluorescence images of 3D InSight™ Human Tumor
Microtissues stained with ProSense 680, MMPSense 680, and HypoxiSense 680 results
in characteristic staining patterns.”

Luminescence

2.5%10° 7
2.0%10° 1
1.5%10°%
1.0%10°

5.0910 %

ATPlite 3D

I

=& DU 145
- HelLa
~&~ HEK283

=10 -9 -8 =7 -6 -5 -4
log [Staurosporine] M

Luminescence

7.0%10°7
6.0%10°
5.0910° 1
4.0%10°
3.0%10°
2.0%10° 1

1.0%10°

ATPlite 1step 3D

-#- DU 145
- HelLa
—* HEK293

A

]

log [Staurosporine] M

Control

Low concentration of Oleic Acid

Cytotoxicity study of DU 145, HeLa, and HEK293 spheroids treated with staurosporine, using CellCarrier™ Spheroid ULA and
InSphero GravityTRAP microplates, ATPlite 3D and ATPlite 1step 3D assays, and EnSight plate reader.’

PHENOTYPIC HIGH-CONTENT ASSAY TO STUDY STEATOSIS IN 3D LIVER SPHEROIDS

Several drugs are associated with the potential for drug-induced hepatic steatosis. In this example, lipid
accumulation is analyzed in InSphero’s 3D InSight™ Human Liver Microtissues labeled with Hoechst (blue, nucleus),
CellMask Deep Red (red, membranes), and NileRed (green, lipid droplets). Stack imaging was performed on the
Opera Phenix system using a 20xW objective.

High concentration of Oleic Acid
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Albumin Albumin
LDH LDH

24h incubation
with hepatotoxins

Mitochondrial membrane potential

Apoptosis T

yumin secretion

LDH release D
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MecoCAR-TX} SKOV3 3D Jif & 40 i 59 =45
FEAH ML B G il
150
B Control
MecoCAR-T &F7F&
B Meco CAR-T =#I&

100+

50+

< = s <

Death ratio (%) of SKOV3 cell

Time duration

MecoCAR-TXI SKOV3 3D A 335 4H K (1) 5545
PIZEG5R &

BB Control
MecoCAR-T &&=
BB Meco CAR-T =78

600+

400+

200+

Pl intensity in 3D micro tissue

& B3 = <«

Time duration

156 : Hochest ( PMEMIR ) F6 : CAR THHE 416 : PI ( FE4HBE )
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ADCP (Roche)

PLoS ONE 11(7): e0159716. doi:10.1371/journal.pone.0159716 ' »
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In Vivo Imaging Solution

Labeled Labeled

Prokaryotic Eukaryotic
Cells Cells
Genetic Reporters
Labeled |
Proteins photonsfsec

Source Intensity




Luciferase-based Killing Assays

@ 560 nm
Firefly _ —
HO s /N]/ COOH Luciferase O S: N :( ©
—_— P .
N>—<S +ATP+O, Mgz" N/ s | +AMP+PP+CO, + Light

Beetle Luciferin Oxyluciferin f
Luciferase
labeled cell
150
PSCA-CART cells Tumor ce{
£ - Mel526(TARP) #1 ’6
= —+ Mel526(TARP) #2 ()
‘> 100 -o- Mel526(TARP) #3 &
,j'g -8 Mel526(PSCA) #1 Anﬁgenq
Z -7 Mel526(PSCA) #2
o
< 50- -o- Mel526(PSCA) #3
0 T =
N N N N CART
s v S S cell

Qo

v
Signals 1 and 2

PSCA-CAR T cells from three donors (#1, #2, #3) were co-cultured with luciferase-
expressing mel526(PSCA) or mel526 (TARP) target cells for 2 days.
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Luciferase-based in vitro —In vivo Solution

Bioluminescence Detection Bioware for in vitro & in vivo

« A Product Number Cell Line Product Description
— BW119262 Bioware Brite MCF7-Red-FLuc
— | pritelite plus@) neolité@ steadyliteplus@) BW119266 Bioware Brite A549-Red-Fluc

- | E BW119267 Bioware Brite LL/2-Red-FLuc
: BW119276 Bioware Brite SKOV3-Red-FLuc
SR REEAEA BW124087 Bioware Brite 4T1-Red-FLuc
REEE HRARKEE BW124316 Bioware Brite NCI-H460-Red-FLuc
IS 3 2.5 /B 5 J\BY BW124317 Bioware Brite Colo205-Red-FLuc
SHE REE EREE i BW124318 Bioware Brite HCT-116-Red-FLuc
43 15 BW124353 Bioware Brite HT-29-Red-FLuc
z = BW124577 Bioware Brite U87MG-Red-FLuc
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