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Quality Attributes Methods HLX Originator

FcRn biding SPR 19 v v

FcyR binding SPR 20 v v

Target binding Cell based or ELISA binding assay 21 v v

Anti-proliferation potency Cell based assay 22 v v

C1q binding ELISA 23 v v

CDC potency Cell based CDC assay 24 v v

ADCC potency Cell based ADCC assay 25 v v

Apoptosis Cell based apoptosis assay 26 v v

Others Stress stability 40℃ R-PM-UPLC-MS/CEX/SEC 27 v v

 PK in Cynomolgus Monkey 28 v v

 Toxicology - Single Dose 29 v v

 Toxicology - Multiple Doses 30 v v

 Immunogenicity Study in Monkeys 31 v v
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32

Structural Characterization and Biosimilarity Data Package mAbs

Category

Fu
cn

ti
o

n
al

 C
h

ar
ac

te
ri

za
ti

o
n Target and

receptor binding

Bioactivity

P
re

-

C
li

n
ic

al

D
at

a

Randomized head-to-head comparability studies with biosimilar and

originators (EU/China sourced) products to show similarity in terms of PK/PD,

quality, safety, and efficacy.

Data in preparation

Quality Attributes Methods HLX Originator

R-PM-UPLC-MS 1 v v

NR-PM-UPLC-MS (two enzymes) 2 v v

Intact MS 3 v v

LC and HC MS 4 v v

Disulfide bridging NR-PM-UPLC-MS 5 v v

Free thiols Ellman's assay 6 v v

DSC 7 v v

FTIR 8 v v

CD 9 v v

CEX digested/undigestd 10 v v

CEX fragments identification 11 v v

isoelectric point IEF or cIEF 12 v v

Glycation Boronate affinity 13 v v

Modifications R-PM-UPLC-MS 14 v v

Glycosylation Glycosylation NP-UPLC-FL-MS 15 v v
SEC-MALLSSEC-HPLC and SEC-

MALLS
16 v v

AUC 17 v v

MW and purity NR/R-CE-SDS 18 v v

Structural Characterization and Biosimilarity Data Package mAbs

Category

P
h

ys
ic

o
ch

em
ic

al
 C

h
ar

ac
te

ri
za

ti
o

n

Primary structure Amino acid sequence

Higher order

structure Secondary and tertiary

structure

General charge

heterogeneity and

modifications

Charge heterogeneity

Size

heterogeneity

LMW, HMW and

monomer





































★ 有望成为first in class
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https://www.google.com.hk/imgres?imgurl=http://wordpress.yourmab.de/wp-content/uploads/2014/06/Phage_Display_Yumab.png&imgrefurl=http://yumab.com/in-vitro-antibody-selection/&docid=RMs4ENqvunIdBM&tbnid=k1-e4vq3kjJkOM:&vet=10ahUKEwiJzKqBnvPTAhVM8WMKHRb-AeQQMwiAAShMMEw..i&w=876&h=409&safe=strict&bih=547&biw=1009&q=phage display library   antibody&ved=0ahUKEwiJzKqBnvPTAhVM8WMKHRb-AeQQMwiAAShMMEw&iact=mrc&uact=8
https://www.google.com.hk/imgres?imgurl=https://www.taconic.com/images/hgm-csf-hil3-nog-mouse-model.jpg&imgrefurl=https://www.taconic.com/mouse-model/hgm-csfhil3-nog&docid=VQl_0KGTPNK2mM&tbnid=QARVKfY3ycIr2M:&vet=10ahUKEwiisaW3oPPTAhVK4mMKHc4NArsQMwh9KEgwSA..i&w=350&h=226&safe=strict&bih=558&biw=1006&q=transgenic mice&ved=0ahUKEwiisaW3oPPTAhVK4mMKHc4NArsQMwh9KEgwSA&iact=mrc&uact=8
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Test IgG DSC 
Tm

•Identify Fab with Tm 
>= 80C

Test scFv 
stability

•Thermal 
challenge by 
ELISA 

Construct bsAb
•Isotype

•Linker 

•Fusion position

Evaluate CMC, 
in vitro, in vivo 

function

•HPLC

•SDS-PAGE

•Binding

•Cell functional assay

•Animal study 
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原研药

人鼠嵌合

重链CDR2有多余糖链

较低的亲和力

SP2细胞株（鼠源）

产量低（<1 g/L)

Biobetter (HLX07)

人源化

去糖基化

亲和力成熟

CHO细胞株

更高产量 g/L



 HLX07+HLX10



D a y ( s )  a f t e r  t r e a t m e n t
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r
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m
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)
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0 5 1 0 1 5 2 0 2 5 3 0

0

5 0 0

1 0 0 0

1 5 0 0

H L X 2 2  1 0  m g / k g

H L X 0 2  1 0  m g / k g

H L X 1 1  1 0  m g / k g

H L X 0 2  +  H L X 2 2  1 0  m g / k g  +  1 0  m g / k g

H L X 0 2  +  H L X 1 1  1 0  m g / k g  +  1 0  m g / k g

H L X 1 1  +  H L X 2 2  1 0  m g / k g  +  1 0  m g / k g

H L X 0 2  +  H L X 1 1  +  H L X 2 2

1 0  m g / k g  +  1 0  m g / k g  +  1 0  m g / k g

P l a c e b o  1 0  m L / k g
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0 5 1 0 1 5 2 0 2 5

0

1 0 0

2 0 0

3 0 0

4 0 0

5 0 0

6 0 0

H L X 2 2  1 0  m g / k g

H L X 0 2  1 0  m g / k g

H L X 1 1  1 0  m g / k g

H L X 0 2  +  H L X 2 2  1 0  m g / k g  +  1 0  m g / k g

H L X 0 2  +  H L X 1 1  1 0  m g / k g  +  1 0  m g / k g

H L X 1 1  +  H L X 2 2  1 0  m g / k g  +  1 0  m g / k g

H L X 0 2  +  H L X 1 1  +  H L X 2 2

1 0  m g / k g  +  1 0  m g / k g  +  1 0  m g / k g

P l a c e b o





U - 8 7  M G  ( g l i o b l a s t o m a )  x e n o g r a f t  m o d e l

D a y ( s )  a f t e r  t r e a t m e n t
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0 1 0 2 0 3 0

0

1 0 0 0

2 0 0 0

3 0 0 0

4 0 0 0

H L X 5 5  1  m g / k g

H L X 5 5  0 . 3  m g / k g

H L X 5 5  0 . 1  m g / k g

P l a c e b o  1 0  m L / k g

S N U - 5  x e n o g r a f t  m o d e l
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0 1 0 2 0 3 0 4 0

0

5 0 0

1 0 0 0

1 5 0 0

H L X  5 5  3  m g / k g

H L X  5 5  1  m g / k g

H L X  5 5  0 . 3  m g / k g

P la c e b o  1 0  m L / k g







D a y ( s )  a f t e r  t r e a t m e n t

T
u

m
o

r
 v

o
lu

m
e

 (
m

m
3

)
 (

M
e

a
n


S
E

M
)

0 5
1

0
1

5
2

0
2

5

0

3 0 0

6 0 0

9 0 0

1 2 0 0
H L X 5 6  0 . 5  m g / k g

H L X 5 6  0 . 1  m g / k g

H L X 5 6  0 . 0 2  m g / k g

P la c e b o  0 m g / k g
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0 5 1 0 1 5 2 0

0

2 0 0

4 0 0

6 0 0

8 0 0

1 0 0 0

H L X 5 6  5  m g / k g

H L X 5 6  1  m g / k g

H L X 5 6  0 . 2  m g / k g

P la c e b o  0  m g / k g
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Tumor inhibition in MC38 model

Treatment Day
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hIgG4 control, 31.5 mg/kg

HLX10, 1.5 mg/kg

HLX10, 1.5 mg/kg  plus HLX26,10mg/kg

HLX10, 1.5 mg/kg  plus HLX26, 30mg/kg

HLX26 30mg/kg
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hIgG4 control, 33 mg/kg

HLX10, 3 mg/kg

HLX10, 3mg/kg  plus HLX26,10mg/kg

HLX10, 3mg/kg  plus HLX26, 30mg/kg

HLX26 10mg/kg

HLX26 30mg/kg
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0 1 0 2 0 3 0 4 0 5 0 6 0 7 0

0

5 0 0

1 0 0 0
N 4 # 6 - 4 - P  1 0  m g / k g

N 4 # 6 - 4 - P  2  m g / k g

N 1 # 9 - P H  1 0  m g / k g

N 1 # 9 - P H  2  m g / k g

B M S 7 3 . 4 - H L X  1 0  m g / k g

B M S 7 3 . 4 - H L X  2  m g / k g

P la c e b o  1 0  m L / k g

A n t i - t u m o r  a c t i v i t y  o f  a n t i - C D 7 3  m A b s  a g a i n s t

M D A - M B - 2 3 1  ( b r e a s t  c a . )  x e n o g r a f t s  i n  N O D / S C I D  m i c e

a n t i b o d y

t r e a t m e n t

A n t i - t u m o r  a c t i v i t y  o f  a n t i - C D 7 3  m A b s

a g a i n s t  N C I - H 2 9 2  x e n o g r a f t s  i n  B A L B / c  n u d e  m i c e
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0 5 1 0 1 5 2 0

0

2 0 0

4 0 0

6 0 0

8 0 0

1 0 0 0

1 2 0 0

1 4 0 0

1 6 0 0

1 8 0 0

2 0 0 0

2 2 0 0

2 4 0 0

N 4 # 6 - 4 - P  5 0  m g / k g

N 4 # 6 - 4 - P  1 0  m g / k g

N 4 # 6 - 4 - P  2  m g / k g

N 1 # 9 - P H  5 0  m g / k g

N 1 # 9 - P H  1 0  m g / k g

N 1 # 9 - P H  2  m g / k g

B M S 7 3 . 4 - H L X  5 0  m g / k g

B M S 7 3 . 4 - H L X  1 0  m g / k g

B M S 7 3 . 4 - H L X  2  m g / k g

P l a c e b o  1 0  m L / k g
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TIGIT VHH-Fc - 3

TIGIT VHH-Fc - 1

TIGIT VHH-Fc - 2

TIGIT VHH-Fc - 3

TIGIT VHH-Fc - 1

TIGIT VHH-Fc - 2

TIGIT VHH-Fc                           





















 HER2 

D a y ( s )  a f t e r  t r e a t m e n t
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0 5 1 0 1 5 2 0 2 5

0

1 0 0

2 0 0

3 0 0

4 0 0

5 0 0

6 0 0

H L X 2 2  1 0  m g / k g

H L X 0 2  1 0  m g / k g

H L X 1 1  1 0  m g / k g

H L X 0 2  +  H L X 2 2  1 0  m g / k g  +  1 0  m g / k g

H L X 0 2  +  H L X 1 1  1 0  m g / k g  +  1 0  m g / k g

H L X 1 1  +  H L X 2 2  1 0  m g / k g  +  1 0  m g / k g

H L X 0 2  +  H L X 1 1  +  H L X 2 2

1 0  m g / k g  +  1 0  m g / k g  +  1 0  m g / k g

P l a c e b o

e.g. 
HLX02+HLX22



3

1 2

4

HLX10

PD-1

HLX07+HLX10
EGFR+PD-1

HLX04+HLX10

VEGF+PD-1

HLX01+HLX10

CD20+PD-1

HLX55+HLX10

c-MET+PD-1

HLX10 +
CD47 CD73…

 PD-1/L1

3

5
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信息来源 内部资料； 生产战略项目 公司分析
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SJ1

SJ1

SJ1

SJ1

SJ1

SJ1

YS

2020 2021 2022 2023 2024 2025

成本 产能






