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[ Abstract]  Objective An ideal animal model for the study of prostate cancer (Pca) immunotherapy is needed.
We aimed to establish a mouse model humanized for the immune system and then transplant these mice with human Pca
cells. Methods To humanize mice with a reconstructed human immune system, peripheral blood mononuclear cells
(PBMCs) were separated from fresh human peripheral blood by density gradient centrifugation and injected into NOD-scid
I12rg™/" mice via the caudal vein. Peripheral blood from these mice was collected at the 3rd, 4th, Sth and 6th weeks
following injection, and dynamic changes in human CD45+CD3+ T cells were monitored using flow cytometry analysis. At
the 3rd week after humanization, cells from the Pca cell line 22Rv1 were subcutaneously implanted into the right flank of
humanized mice. Tumor growth was monitored twice a week. When the tumor grew to about 1000 mm’, the mice were
euthanized. The infiltration of human immune cells in the peripheral blood, spleen and tumor tissues of humanized mice was

analyzed by flow cytometry, immunohistochemistry (IHC) and hematoxylin and eosin ( HE) staining. Results High levels
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of CD45+CD3+ T cells were detected in the peripheral blood of mice from 3 to 6 weeks after PBMC transplantation. The

mice were euthanized at the 6th week and the result of HE and IHC staining demonstrated that the spleen and tumor tissues

of the mice were infiltrated by human immune cells CD4+ and CD8+ T cells. Conclusions The immune-humanized mouse

model of Pca was successfully established. This model showed high levels of human immune T cells in the peripheral blood,

spleen and Pca tissues, laying a foundation for the construction of an ideal preclinical model of immunotherapy for Pca.
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Note. A. The percentage of human CD45 + CD3 + T cells in the peripheral blood of donor 1 reconstructed mice was monitored by flow cytometry at the 3rd,
4th, Sth and 6th week. B. The level of human CD45 + CD3 + T cells in peripheral blood of mice reconstructed by donor 1 and donor 2 (n=4).

Figure 1 Percentages of human immune cells in peripheral blood of NPG mice after humanization
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Figure 3 Expression and HE staining of human immune cells in tumor tissues of Hu-NPG and NPG
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Figure 4 Immunohistochemical staining and semi-quantitative analysis of human CD4 and

CDS8 in spleen tissue of Hu-NPG and NPG mice



[ SE R B4 244 2020 4 12 A 55 28 %55 6 ] Acta Lab Anim Sci Sin, December 2020, Vol. 28, No. 6 763

3 it
oIR8 SRR 16 0 8 ok T ML AL b 9 B8 S

S RH TR gzl ife , DA AR . B 2014
iF 9 H, FDA FH Wk dt HE PD-1 40 I 5
( pembrolizumab ) 7 Ay 3 M 2B 40 25081 i) — ZRIR T UL
K, PEIRYT O N Z P AE Y — LI T %, W
Shy v G A e R ROk T BB LATERY T S
IR ek P 7 AT 5 A 28 12 K T 27) i s A 2R i PR
SR PRATE A G 5l B /N BRUAAC P R T 3k o A 8
Tz N R 58, O 2R Mg 5 e
TR EE 2 (8] A AR ELAE T DR DI 12 R AT f 3 A A i
et 700 S5 bR SR IR TSR

A T A 98 5 /)N B AR P R AN I T
ECIIREPERY R EL A0, 6 B AR e g, X
FER/N RSB R Oy S 3 R 8 N TRAR R RY A e 5t
Y E RS b e vl ASEAUL N AR Jie i 5 A i R 8 2 [A) Y
FHEAEHT, DT 7 J 988 S 200 97 24 ) (ol B A 92
A IR R L VAR ) AT K 5 I R T 25 W BE A
JHEA BN R KRR A e RS
AT AN ] AR S IR/ B AL SR 3 2K
(1) Hu-BLT ( humanized-bone marrow, liver, thymus )
NERURERY 2 N A 5 2R 400 o A 0 oy 50 35 1Y) /) B
AR R A VR R B B, R L A 32 B
(2) Hu-HSCs ( humanized-hematopoietic stem cells) />
BB ol A CD34 + HSC F A S0 28 B /) B
PR, BRI R ikl 2 R ALK &, (B
AT g g Lo ; (3) Hu-PBL ( humanized-peripheral
blood mononuclear cells) /)N AR R | 2 52 4 346 il
PN PBMC BE A A S BB /N B P 127 T
POV EFICAZYE T 400, AR R T4 3
PV AN R T HC A g Ty v bl e i EL3X R
Ty =nT DM T 40 i B A k3 e ELARUE , S vt 1)
SN A R BE A Y S R O AR . R B, D
AR Z B 58 /)N U N S 95 2R e B AR 22 iy 2L
2ot TR B Ao H A A AT AT 24 PR b e O
BRI Co v ST L 4R IRALHE ) | R e ik i
ST NK 205 P il 50O TEN-y 7 S DL R
(R LA ABATS A7 550 vy 0 Ei A SR 3R T AR AT 5 v
I A T B NK R & SR RE BRI Y NPG /N, 75
BEX Hu-PBMC #7511 AT DL R A7 48 IR AL 3], B
P T X Z A HHAR IR ) PBMC AT

AT IR R, NPEAG /N BRI ] il B 592

B E S AR TR A R Rk, b A 1
A = JEAME i R AT WS N CD45 + CD3 + T
4 > 25% , 5575 A BRI AT kB 77. 4% ~ 86. 7% , I H.
/PR KA CD4 . CD8 + T 41 il i
e, R/ BB R A 2, e Ab, i Xk
PR AN FEA SR R A PBMC 76708 BUA P 90 0% 5
RO 22 5, X BE SR AR 22 H A X
R B B 98 40 0 & 22Rvl H PD-L1 AR #1 PSA
IR ST I ER AR 1 R i T TR YT B
PR ZEAE R, IR ATTE$E 22Rv] 4 & 2 T %
FEANIEA /N AR Y, A 7 IR far 98 /)N B
B FRATTSEg A B, b 968 240 FeL A% A A S TR AR /D
LA B I S A CD45 + CD3 + T 4 fifg 4 43515
AR, H AL b WA B R KA CD4 +,CD8
+ T YRR, (EATHE B, ARTF5E & BT
SRR 20 M 22Rv1 20 M R AE AR/ B R RE A
TEAE/IN R e A A o B 22408, PR A AN e
9% Z 452 A] e B S e AR R B9 PE T

P TG R L 17 1) g 2 I e B2 00 1) < 2 e
Jed | 0[] S A A R BVR YT T VA TR I IR B B9IR IT AL
REMNE, HAT, W90 H F 2K S BA )7 DL
e T B B 9eA 1 G 3 1 i) B A 2 D G 1) o e
U X G 28 6 7 SRR A <« 3 g ™) | R Ik A8
AMLBENE I FH e 28 8 25 097 SOFAl , I BEVE N o
PEVRIT I G AT (0 i PR AT Sh B AL 3 i AR 02 AR
A/ INERBSE R B L 5 SO N Tl AH GBI SR iR,
Hu-PBL #5  F GVHD H#U A, 0F 58 % 1130
3~6J8, EEH T M RIEBIT 4 i, A S
TR I G AL IR T ) PR A I
PRI EE Hu-HSCs A52RY , AT BIREEA 1R Y7 5
R T 5 2 G P A A A0 ) 550 0 e e 9 £ 52 L )
(IBIESE. , LA SRyl DR 52 e R (R4 4

£ % 3 Bk(References)

[ 1] Dijkman GA, Debruyne FM. Epidemiology of prostate cancer[ J].
Eur Urol, 1996, 30(3): 281-295.

[ 2] SEIRZE. A A e BB T IR R RA T 4 [ D]
BT LR B £ B, 2015.
Han SJ. Analysis of the status and trends of prostate cancer
incidence and mortality in China [ D ]. Beijing: Peking Union
Medical College, 2015.

[ 3] Terada N, Shimizu Y, Kamba T, et al. Identification of EP4 as a
potential target for the treatment of castration-resistant prostate
cancer using a novel xenograft model[ J]. Cancer Res, 2010, 70
(4): 1606-1615.

[ 4] Noguchi M, Koga N, Igawa T, et al. Clinical development of



764

rp E SIS Eh )24 2020 4F 12 A% 28 55 6 ] Acta Lab Anim Sci Sin, December 2020, Vol. 28, No. 6

[10]

[11]

[12]

immunotherapy for prostate cancer [ J]. Int J Urol, 2017, 24
(9): 675-680.

Boettcher AN, Usman A, Morgans A, et al. Past, current, and
future of immunotherapies for prostate cancer[ J]. Front Oncol,
2019, 9. 884.

Lin SH, Huang GH, Cheng L, et al. Establishment of peripheral
blood mononuclear cell-derived humanized lung cancer mouse
studying PD-L1/PD-1
immunotherapy[ J ]. MAbs, 2018, 10(8) : 1301-1311.
Zhao Y, Shuen TWH, Toh TB, et al. Development of a new

models  for efficacy  of targeted

patient-derived xenograft humanised mouse model to study
human-specific tumour microenvironment and immunotherapy
[J]. Gut, 2018, 67(10) : 1845-1854.

Tu WW, Zheng .

Application of humanized mice in

immunological research [ J]. Methods Mol Biol, 2016, 1371.
157-176.

Yao LC, Aryee KE, Cheng MS, et al. Creation of PDX-bearing
humanized mice to study immuno-oncology [ J ]. Methods Mol
Biol, 2019, 1953: 241-252.

Wege AK, Melkus MW, Denton PW, et al. Functional and
phenotypic characterization of the humanized BLT mouse model
[J]. Curr Top Microbiol Immunol, 2008, 324. 149-165.
Lapidot T, Pflumio F, Doedens M, et al. Cytokine stimulation of
multilineage hematopoiesis from immature human cells engrafted
in SCID mice[ J]. Science, 1992, 255(5048) : 1137-1141.

Jr MK, Roychowdhury S, Bhatt D, et al. Anti-human CTLA-4
monoclonal antibody promotes T-cell expansion and immunity in a
hu-PBL-SCID model: a new method for preclinical screening of

costimulatory monoclonal antibodies[ J]. Blood, 2005, 105(3) :

[13]

[14]

[16]

[17]

[18]

1114-1120.

de La Rochere P, Guil LS, Decaudin D, et al. Humanized mice
for the study of immuno-oncology[ J]. Trends Immunol, 2018,
39(9) . 748-763.

Li Z, Yang X, Zhang Y, et al. A human peripheral blood
mononuclear cell (PBMC) engrafted humanized xenograft model
for translational immuno-oncology (1-O) research [ J]. J Vis
Exp, 2019, 8(150).

S, kR, B, AE s E e NGRS -SCID BB A
MEsr (1], AR EEHE, 2014, 14(6): 1033 -
1035, 1047.

Wu JH, Zhang F, Zhao W, et al
identification of hu-PBL-SCID mice model of human bladder
cancer model[ J]. Prog Modern Biomed, 2014, 14(6): 1033-
1035, 1047.

Pearson T, Greiner DL, Shultz LD. Humanized SCID mouse

Establishment and

models for biomedical research[ J]. Curr Top Microbiol Immunol ,
2008, 324. 25-42.

Lin XY, Zeng T, Lin JX, et al. Establishment of humanized
tumor microenvironment mouse models based on the injection of
peripheral blood mononuclear cells and IFN-y to evaluate the
efficacy of PD-L1/PD-1-targeted immunotherapy [ J]. Cancer
Biol Ther, 2020, 21(2) . 130-138.

Duan QQ, Zhang HL, Zheng JN, et al. Turning cold into hot:
firing up the tumor microenvironment[ J ].Trends Cancer, 2020,
6(7): 605-618.

[YFHEEA] 2020-07-13



