2025 4 4 A o [ SZ I B2 R April 2025
¥33% F4W ACTA LABORATORIUM ANIMALIS SCIENTIA SINICA Vol. 33 No. 4

AR bR IS A T XN IR/ IS BB R R L 1) [7] 5T MAOA TET 91 s S e R B vh oA E T (0], vl 52
ah2a 4R, 2025, 33(4) ; 479-488.

ZHAO Z T, HE X L, SHI C H, et al. Targeting of stromal MAOA expression in the immune microenvironment of prostate cancer
using a dual-humanized mouse model [ J]. Acta Lab Anim Sci Sin, 2025, 33(4) . 479-488.

Doi; 10. 3969/]. issn. 1005-4847. 2025. 04. 002

FE T RONIEAL /IS B AL PR ZHE 1] [1H] 5T MAOA
£ H 8 R i S I A 55 v i 1
REHED XA K E” A E”

(1. ZEFEEREF L ERIMRINL, Fi% 710032; 2. SEREEREIR Y G, L 710032)

[(FEE)] BH a8 g se-os SR Ak /I BRURE Y ) 48 2% 38 1] ) o L JHe S0 fL B A (\ monoamine
oxidase A, MAOA) 7ERGFIIRIE E WOA R T IER . ik FIUHADIE B 220 B MAOA 155 3835 g A 5C A
LT YA it ( cancer associated fibroblasts, CAFs) ZERTFINRSEE 5 T UM AT ¢ R ; Al H £ I 58 2O G AR 0 #r el it
MAOA 5 CD8" T 4l ()56 55 ; A4 3 G 22 - e WU ARk /D USSR | 44 PRy 56 A2 1] [|) B2 MAOA J& CD8* T 4fifi2
TGN, R R MAOA [FRiE5 CD8" T 41 i W B L s 1A N il (] 5 b MAOA ] LA & CD8™ T
AT, 3K ] R e A 0 R SR B b B R SRS B . S5 [RDJT R MAOA 7 i 81 i 9 e 2 1)
TR BT b & ¥ 2 LR, PR A) S MAOA F63 mT LAAIE HF 6o 41 1933210, B 78 MAOA 303570 7T i
TS e R B B B R YT R TEIRIT 2590

[XBBIA]  FHIARIE ; MAOA ; R AH G 2T A 41 5 g G i TR b

[PEH%ES] Q95-33 [ ZEkFRETD] A [XEHE] 1005-4847 (2025) 04-0479-10

Targeting of stromal MAOA expression in the immune microenvironment of
prostate cancer using a dual-humanized mouse model

ZHAO Zhite'*, HE Xinglin', SHI Changhong®* , YANG Lijun'"

(1. Department of Urology, Xijing Hospital, Air Force Medical University, Xi’ an 710032, China;
2. Laboratory Animal Center, Air Force Medical University, Xi’ an 710032, China)
Corresponding author: YANG Lijun. E-mail: fmmuyanglijun@ 163. com;

SHI Changhong. E-mail; changhong@ fmmu. edu. cn

[ Abstract] Objective Construction of an immune-tumor dual humanized mouse model to explore the role of
targeting monoamine oxidase A ( MAOA ) in the immune microenvironment of prostate cancer. Methods

Bioinformatics analysis was used to examine the relationship between MAOA"®" cancer associated fibroblasts ( CAFs)
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and T cells in prostate cancer. Multiplex immunofluorescence was employed to analyze the relationship between

stromal MAOA expression and CD8" T cells. An immune-tumor dual humanized mouse model was constructed for in

vivo verification of the infiltration of CD8" T cells in response to the targeting of stromal MAOA. Results

MAOA

expression in the stroma was inversely proportional to the infiltration of CD8" T cells. Inhibiting MAOA expression in

the stroma enhanced the infiltration of CD8" T cells in vivo, which may reflect suppression of the accumulation of

collagen in the tumor microenvironment. Conclusions

Stromal MAOA plays an important role in the

immunosuppressive microenvironment of prostate cancer, and its inhibition may promote the infiltration of immune

cells. MAOA inhibitors have therapeutic potential in immune combination therapy for patients with prostate cancer.
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Figure 1 Single-cell sequencing reveals the association between stromal MAOA and T cell
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Note. Representative images of MAOA and CD8 expression in a-SMA-positive CAFs in prostate cancer samples.

Figure 2 Expression of MAOA and CD8" T cells in the tumor interstitial tissue of clinical patients
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Figure 3 Assessment of immune system reconstitution in humanized mice
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Figure 4 In vivo study on the regulation of CD8" T cell infiltration by interstitial MAOA expression

B WFFEARIE COLIAT RYPCARANZZI i BELAT R 0% 8] 5 G 440 25 1 O 02 2 s 200 M ) 4 922 36
12 1 PE I L 41 HY (tumor infiltrating lymphocytes Y A 6A TR, A WIE B 2 M R AR
TILs) FIR2 3, 20 %5 8 A IS SR A I REIAR] TILs 9 PCa P COL1A1 5 CD8" T 40 i 5 52 Lt , Western



ol 9256 B Y2 2025 4F 4 A5 33 %5 48] Acta Lab Anim Sci Sin, April 2025, Vol. 33, No. 4 485

A

MERGE KI-67 DAPI
Xof i 25
NC group
50 pm 50 um 50 pm
Scsfpsa]
shMAOA group
50 um

B MERGE CDS8 DAPI

-

xFHEZH
NC group

50 um

Y46
shMAOA group

-

TE AR B KT-67 S s Se R A B AR BEAL CD8” T 4 e e 5Ot RIARIE I
5 HETOLLR

Note. A. Representative immunofluorescence images of KI-67 in different treatment groups. B. Representative immunofluorescence images

50 pm 50 pm

of CD8 T cell in different treatment groups.

Figure 5 Immunofluorescence result

Blot #:iM A& ¥, 5 XF B8 24 41 b, 52 56 41 40 g 3 i
COLIA1 FEHE X BERFML(E 6B) , #F—F T
e PELH AL I Masson Y2 (0 IE S T SE 560 2H 20 i IR 5, AL 45 AN SR A4 ) S 56, 2 2L IR

AR 6C, K 6D) . LA BRI R T SEME Y MAOA 7EIATY PCa K JEMELRE Kk
H MAOA T LI 1k 52 0 fif g ob i e RO AR E—  BEE BRI, B e S AR B i) 57 ( monoamine
ARHAS CDS* T i ez . oxidase inhibitors, MAOIs) ZEJRYT &2 & E PCa 9 11



486 rp [ SEEG B A 2025 4F 4 A58 33 555 4 3] Acta Lab Anim Sci Sin, April 2025, Vol. 33, No. 4

M278 FRE4 i Macrophages M2 — (.00 ] s
A i SACAZPECDA T T cells CD4 mem%ry resting ——— 0.017 #1562 %
. X FIUEBAIL B cells naive — 0.081 20
0.20 WAL IR AN ML Dendritic cells activated — 0.135 Abs(cor)
- . rh PR 40 i Neutrophils - 0.631
R=-0.28 AL IEAZECDA T4HMY T cells CD4 memory activated - 0.690 ® 0.l
P =5e-04 FALAE KA1 Mast cells activated « 0.810 : 0.2
VAT PETIM T cells regulatory « 0.849 03
0.15 FA%G 4N NK cells activated « 0.855 ‘ 04
_ * B 2 IR41 e Dendritic cells resting « 0.894 0.5
i} e I KN Mastceells resting - 0.682
: ICZB4 Y B cells memory - 0.635
MO 4 L Macrophages MO - 0.618
2 ¥JHHCD4 TAIN T cells CD4 naive =+ 0.590 PIE
5 S E ARG AN NK cells resting - 0.565 P value
= W R P41 Eosinophils = 0.494 0
A% 412 Monocytes -_— 0.491 02
78 T4 ff2 Monocytes T —+ 0.465 04
M1 EEA i Macrophages M1  — 0.321 06
CDS T4illfi. T cells CDS i 0.046 08
PEHLERBIPETAIML T cells follicular helper  quu——— 0.001 1
HANML Plasma cells  quu— <0.001

6 8 10 12

-03 02 -0.1 0.0 0.1 02 0.3
A2 &% Correlation coeffcient

K C D
B R @5/@’ 0}0 MERGE COL1ALI DAPI
é\?\}/ QQ 2:)4 OY’
et &
< N . .
2 g H
¥ & B
coLial | MR e BQ =
50 pm 50 pm 50 pm
MAOA - . N
e z B
3 @ o B
RS < B
&g g
B-actin - - = ‘ = 3 ) X
@ 50 pm 50 pm 50 pm @ v 50 pm

A COLIAL FEIEE T 4 A EME 34T (£2) , COL1AT 5 7R [R] 25 58 i1 S0, 93 40 it i AH & P 4081 (£7) 5 B Western Blot 4347
MAOA i ffkJ5 COL1AL B)FRIA TN ;C. COLIAL ACRME AR DIE ; D AL Masson Je@lA],
B 6 [HFTH MAOA i i #E i R i) SRAHI ] CD8™ T 41l ()=

Note. A. Correlation analysis of COL1A1 expression with T cells (left) , correlation analysis of COL1A1 with different types of immune

cells (right). B. Western Blot analysis of COL1A1 expression following MAOA knockdown. C. Representative immunofluorescence

images of COL1AL. D. Representative images of Masson staining.

Figure 6 Stromal MAOA inhibits the infiltration of CD8" T cell by promoting collagen accumulation
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TE R G B R BE v, CAFs 3 %5 S 5 £
o, BT R G A T SN Y TR B
UGN, YRTEE R CAFs BYIRYT S WG i A e 3R
WA RS MOk Z A SRS e s T
CAFs 59 40 2 8] A B .A/E HAE PCa R B
RS 2 XCEZEMEM, FiE M CAF A fE
{2 E PCa 1 G i 40 ) B4 55, 3 3% W 38 o o 75

CAFs BZRAVFIIfE , # M) CAFs 7] B3 9 i J8g Xt
BREIRIT MU E A B 53 38 ik A G - g
SNIFAL /N AL BN PCa 8 IR 8T, 4
e TR AR R, WL R B MAOA Y 3Rik
X} CD8" T 4i Jifd 12 ¥ i 5% ), 45 4 I 7 [ Joit v
MAOA FUE ik 5 CD8* T 4 iU i i it s /b 52 1F
A, B 78 (8] L HP MAOA 9 35 AT BEXT CD8* T
20 i %) e v LA 7 e R VR

iefege Tea] S v %) Jsg D 66 Joit 2 P Jj & A L R
RERS R 25 Pk 0 35 BLI5 % 4, 52 TILs B 14
B TRV R A 0 DT T 98 A0 A R R AT
T B e R A Y AR ST ETR AR
R 5% 3] 6] T MAOA 3 3 41 7R Ji S A AR R
il CD8" T 41 = , HE e #E PCa 1 G2 31
Hil A . & TG ME AR MAOA 1) T i



ol 9256 B Y2 2025 4F 4 A5 33 %5 48] Acta Lab Anim Sci Sin, April 2025, Vol. 33, No. 4 487

ALY R W W S 3 i eT R 2 S
JAK-STAT6 {5 538 B, 52 Wil Jie Jit 4 52 1 AR
PE L PR, MAOA [l T Al s 136 M S s
JR ) 2RI CDS T 4B AYIRYE

MAOA RNLAEVE T CD8" T 4 Jifd J 17 & 45 A
A, I8 BE 1 ga 2 MR AH O¢ B 41 B ( tumor-
associated macrophages, TAMs ), B 5% % B,
MAOA 58 i 38 5 480 Ak 7 380 e B, e 3 1 /0 Bl
TAMs [r] G2 1 IR A BB Ak, JF HISS T BEATHY
UM RE J17° . R C S 2 W RE S 1 5 TAMS
(0 g B2, 3E T ) R A A KT b Ab,
MAOA 11335k e BT 5 W05k 40 o 5 1R 48 i
FOPETTPE T 40 55 22 Fh S df g 28 A v 2
TEHE B~ & 75 M clorgyline ) 38 1 9 i . 41 it
TE IR Hh ) 352 T OF HE 98 e IR I Ak Y 7E
clorgyline ZbFR A BRI b | 5 5 b B () X6 HE 21
AH LR, B P 5 200 AT TNF-oc 928 200 i ) 650 i
RN, X F W clorgyline g5 IE SR L 4 [ v IF:
VA PR R Y R SR A A Sy e R e
SRS AN, HRRAE AR T RE RS TR TR kI 4 T
ARAR A I B0 AR SR AR i bt WS B T
MAOA YR IK" I H 7R T 78 3 26 20 fifg v 38 i)
MAOA AT G 8 i A% 15 98 75 1T B8 A i 9 5 988 32
S IPRERTETT 0], ARSI L BR T TAMSs A1, 34
FIVE T 411 ( Treg ) WL7E SR ] 1) B T bR B v p
BRI 2 MAOA FT BE B A — Vs 76 1) 3 4
KA B Tk Treg 1Y A 52 10 1 4 M AN 2 BB
N

25 LR AR TR T e s - e XN IRk
AN G — AR L N A RS RR AL, A
A REARALL IR (R B | I8 RE A TE Al NS4 S PE A
PEST IR IVRCR . AR SIAE PCa A FE UL, IESE T
[6] 5t MAOA & PCa HE R R 4535 B2 T, OF
38 50 ) (8] 5T MAOA H0 i] Jieb 984 1) J5i o Ji2 it )
SR, AT LA a2 G 2 A0 A 3R 10 K HE 1] (8] BT
MAOA HYIGTT SRBEIRIT AL &, AT EN PCa /&
B PP BT RN
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