C57B/6-hPD1
Strain Name: C57B6/JGpt-Pdcd1em1Cin(hPDCD1)/Gpt
Strain Type: Knock-in
Strain Number: T003095
Background：C57BL/6JGpt

Description
PDCD1（Programmed cell death protein 1，PD1），a member of the extended CD28/CTLA-4
family of T cell regulators，is involved in the regulation of T-cell function during immunity and
tolerance.
PD1 has two ligands, PD-L1 and PD-L2, which are members of the B7 family. PD-L1 is
highly expressed in several cancers. The expression of PDL1 has been correlated with the
progression and poor prognosis of certain types of human malignancies. Tumor-induced PDL1
appears to utilize multiple mechanisms to facilitate the evasion of host immune surveillance,
including the promotion of T cell anergy, exhaustion, unresponsiveness and apoptosis. PD1
inhibitors, as a new class of drugs that block PD1, activate the immune system to attack tumors
and are used to treat certain types of cancer.
The coding sequence of extracellular region of PD1 was replaced with human counterpart by
CRISPR/Cas9 technology on C57BL/6 background. Intracellular region of murine PD1 was
completely retained and normal intracellular signal transduction was guaranteed. The expression
of hPD1 in homozygous C57B6-hPD1 mice were similar to mPD1 expression in wildtype. These
mice are ideal models for anti-PD1 drug evaluation and immunotherapy drug development.

Strategy

Fig.1 Schematic diagram of PD1 humanization strategy in C57B6-hPD1 mice.

Application
1.

Efficacy evaluation of human PD1 inhibitors

2.

Assessment of human PD1 inhibitor safety

3.

Research on immune system

Data support
1. Detection of PD1 expression

Fig 2. Detection of hPD1 expression in C57B6- hPD1 mice
C57B6-hPD1 mice successfully expressed hPD1 on the surface of T cells, and expression
abundance of hPD1was similar to mPD1 in wild-type mice.

2. T/B/NK cell ratio assay

Fig 3. Detection of T/B/NK cells proportion in C57B6-hPD1 mice
There was no difference of T/B/NK cells proportion in wild-type, heterozygote and
homozygote mice.

3. In vivo efficacy test
KEYTRUDA® Drug efficacy test（mouse colon cancer cell line MC38）

Fig. 4 In vivo anti-tumor efficacy test of KEYTRUDA® based on C57B6-hPD1

C57B6-hPD1 mice were inoculated subcutaneously with murine colon cancer MC38 cells.
When tumors reached an average volume of 100 mm3, mice were treated with control (black), 1
mg/kg KEYTRUDA® (red), 3 mg/kg KEYTRUDA® (blue), 10 mg/kg KEYTRUDA® (orange)
every 3 days for a total of 6 times. The results showed that different doses of PD1 antibody drug
KEYTRUDA resulted in different levels of tumor growth inhibition, indicating C57B6-hPD1 mice
is an ideal animal model to evaluate the efficacy of human PD1 antibody. Dosage of 10mg/kg is
most obvious (TGI=94.15%). Dosage of 1 and,3 mg/kg had similar inhibitory effect, and TGI
indicated 83.69% and 85.47%, respectively. (A) Tumor average volume ± SEM, (B) Mice average
weight ± SEM.
OPDIVO® Drug efficacy test（mouse colon cancer cell line MC38）

Fig.5 In vivo anti-tumor efficacy test of OPDIVO® based on C57B6-hPD1.
C57B6-hPD1 mice were inoculated subcutaneously with Murine colon cancer MC38 cells.
When tumors reached an average volume of 100 mm3, mice were treated with control (black), 0.5
mg/kg OPDIVO ® (red), 1 mg/kg OPDIVO ® (blue), 5 mg/kg OPDIVO ® (orange), 10 mg/kg
OPDIVO ® (Green) every 3 days for a total of 6 times. The results showed that different doses of
PD1 antibody drug OPDIVO resulted in different levels of tumor growth inhibition, indicating
C57B6-hPD1 mice is an ideal animal model to evaluate the efficacy of human PD1 antibody.

Dosage of 10 mg/kg is most obvious (TGI=79.7%). Dosage of 0.5, 1, 5 mg/kg had similar
inhibitory effect, and TGI indicated 44.7%, 58% and 56.2% respectively. (A) Tumor average
volume ± SEM, (B) Mice average weight ± SEM.

KEYTRUDA®（Pembrolizumab）：
A marketed PD1-blocking antibody manufactured by Merck & Co.
OPDIVO®（Nivolumab）
：
A marketed PD1-blocking antibody manufactured by Bristol-Myers Squibb for antitumor.
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