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[ Abstract]  Monoamine oxidase A (MAOA) is a membrane-bound mitochondrial enzyme that exists in almost all
vertebrate tissues, where it catalyzes the degradation of biogenic and dietary-derived monoamines. MAOA has the function
of regulating neurotransmitter metabolism and is associated with anti-tumor immune responses. Most previous studies have
focused on the role of MAOA in tumor cells, while more recent findings suggest that MAOA plays an equally significant role
in tumor-associated immune cells. In this review, we summarize the regulatory effect of MAOA on the inhibitory tumor
microenvironment. The suppressing function of MAOA on various types of tumor-associated immune cells (e.g., CD8" T
cells and tumor-associated macrophages ) by its direct effect on monoamines and their metabolic characteristics are
discussed. We propose that developing novel MAOA-inhibitor drugs and exploring multidrug-combination strategies may
enhance the efficacy of immune therapy for tumors. In conclusion, MAOA may act as a novel target in tumor immunity and
influence the effect of tumor immunotherapy.
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P AE AL A (monoamine oxidase A, MAOA) /&
— PP BRI 2 P A ) R R T 1 SR AL
Wiz s g, [A) sk 7 Az 5 48 Ak & (hydrogen peroxide,
H,0,) B R K 4 36 PE % (reactive oxygen species,
ROS) Y EZRIE . MAOA £ K v 8 45 L B4
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LA RO S 98 26 22 P ST AR rh i s Y L X
SERTSE 2 T MAOA TE Mg 4n i b 91 . Jsei
5Tk B 22 IR ) 22 1L 73 - MAOA 2 5 945 fi
S AH OC O 9% 40 M 1Y ) B, TR MRS B3R B ( tumor
microenvironment , TME ) H1 & 4% 8 ZAE ™' . MAOA
IR T CD8" T 44t i A Jir g A 5C L W5k 481 ( tumor-
associated macrophages, TAM ) , 15 i P (1) 6 52 410 ol
PEACPR % 2 AR G 5 1 MAOATs 7T L g 38 A3
PG
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MAOA 7 i v i 55 44 28 58 s i) 1 2278 M M 42T
FET-HRR 28 01 1 5 55 0 S ARL7E i 88 4 92 Tl A B
H, MAOA 38 3 5732 5 fih 81 15 Fif 88 AFH 5C S 8 40 i 1)
A BTG P SRR T RE
1.2 MAOA fEAMBRERAEHERNFLZEN
B A0 AR o 33 Tl B B8 A S P 3 e e
JEISIRAG T 25 PE 07 I AE AR 2, BT
o JIR 3 A4 ) O ) A 5 200 e ) B Ao e v 0, i 25
JUE TR RL 2 T R T 2 Bh 50 0 K A 5 B
(immune checkpoint therapy , ICB)J7 """, BT 40 i
FEME T R AN G 1 4 (CTLA-4) (FEFFIESET:
2R 1(PD-1) AR FHESET-BLHA 1(PD-L1) L E
IEEITE ] i)y N R N || = i - R NN
St RPBERH OGN RS AR v 2 AR D BUE
FREICB Yk h ks . HAa w2 E 2 M
I3 TR RORY RS e A R, X R TR A
W BoR R LA KAy B I RERY L B, M RS
228737 MAOA | W] B HE52 Wil B 52 240 it b e e 1 o]
I3 (B ER AT ) BIFRIE , AR bR S (BRI o
AT REIE B o8 7 . MAOA F7 3 A S e 4
AR, HE ) MAOA LA 15 TME A G 11 5 9%
ZAL, GRS IR YT RICR

2 MAOA Mg e E A E

2.1 HISUBSNE S R
WS S — PG 0 BT, 2L SURS B



1334 b [ S B F AR 2024 4F 10 A5 32 555 10 W1 Acta Lab Anim Sci Sin, October 2024, Vol. 32, No. 10

Al S < SRPEVDE” o SRl 2 b A Bl i
HER 7 2% Jieoi SR 985 600 T 40 B AT 9K e s B A ik
B, I A3k b R R 4 i B, LAPIERRE
LB ST T MAOA/ Pren UL R B B3 ( DKO ) /) B
AL BT MAOA BE KT MAOA/ Pen DKO /MR
R e SRR B8 v e e A R S, 2R ER T,
SEA Pren R EE R ( MAOA By A= #U) AH ., K H
MAOA/Pten DKO /N BB i 51 i 20 205 A 45 v 1 A
PERFHFRIC(CD8” T 4l Granzyme B 1 IFN-y) Fll
BARM G PE M HI AR ( FoxP3 . CD11b  HIF-1-o FilAE
IRME 1) ik, £ MAOA BRI 8> 1 i 41
I8 P 32 I ), DT 398 568 T i 80 R 1 v R
HPE

[ U0 ) /N T2 Y 90 2 1 5 R s A i ) A=
K AEEAL 81T N 119 982 9 AH 56 52T 28 40 JfL ( cancer
associated fibroblasts, CAFs) # 1A A J& 1 Ff 5 B 41 fify
AN A% VB T T PR B 1) 4 F 5 R R 40 iR
APV CAFs 40 1 AE 2055 FoR Al 14
A FI T JAE G g8 10 PR3 | 2 T 248 45 ik I 40 1 2 e
JRAS . ATA R IR S PR AR 1) BT 40 i P MAOA |
A, % 5 3 T 4 Ol SRR PCa Y 2R K A
1) HURIRFSE R B MAOA #5741 F i ROS-IL-6
FHELAE ARG B IE I8 , 45 ) T 4 fE 35k 5 o 4 A
R <2 5 A E I TG JAK-STAT {5 5 15 $ 78
PCa R IERIEAN M N T TL-6 MBURAE ™, X
S g B 28 TRk PR % i MAOA (1478 Ak 5% i Jirn 983 % 4=
R PEARIFIT N BN B 22 O T IR e R i A B v
MAOA VEH , ANA R IofRd 4 L A 5
2.2 FLAREME RREMIAE

GWYNNE % f 1 58 7%, MAOA i 1 5 3L
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/0T HPV-16 E7 1551 ROS £ B AT HIF-1a 25
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cell lymphoma, PMBL) H', MAOA 7£ HRS 4ff ffd &
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oA, KRR CD8 T 41 i S 4 Br
B, MAOA FEH 17 33K K 5 T 40 1Y #E 38 F1 D)
RERERRIRAS R IEA G . SKERIE PD-1(PD-1lo) 1Y T
ANAIAE LL , 5 335 PD-1( PD-1hi) B9FES T 4003k
KR MAOA mRNA, It H AN R« BBl ™ 1Y
F:ZL 3K Tim-3 A1 LAG-3 A9 “ PD-1hiTim-3hiLLAG-3hi
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MAOA FEH F B ( MAOA-KO ) /N B3 36 B it ik
M N O 1 el ol i 11 A 7
W, 5 MAOA %74 %) ( MAOA-WT) /)N B AH EE , MAOA-
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BRI /IN B[R] A 7% A R A5 AU v dgd 7 oy 3 3 Y b
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YR30 35 )N D R - B AT AR T R KT B AR
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LRy R T SR e 4, TR ST T SR e AR, RERIE T 4

i B 2 F A, AR X 3 s A K A2 B X
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scid gamma( NSG) /N, MC38 1 B16-OVA s i) 4
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S 0 %) e 9 3 P RN DR TS % DDA G L A
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TRYT I AL 290 A BAB 1 40 T 26 BH 988 ) MAOA
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1336 b [ S B F AR 2024 4F 10 A5 32 555 10 W1 Acta Lab Anim Sci Sin, October 2024, Vol. 32, No. 10

CCL,) ik K FHm, 5 MAOA-KO /Nl TAMs
AR CE A XS I A2 3 2/ BR AP R R 1 CD8” T
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XU A 1 ] MAOA 2 51877 TAMs #1k,
VAT g

MAOAIs 36975 5 TAM 5 4 78 40 1 /)N B 1)
TR L JR A5 R N 28 S o % AL A B8 v i ogg 1 A=
K RS R BRI PR 2D S AR e G DL
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MAOAI, 7E B16-OVA S8 2 R1F MC38 45 7 i
AU IERH MAOATs 38 23 9815 TAM 5t g A2 171 41
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MAOATs FI4T PD-1 AR 97 1T 77 A= Wi 8] i
TN FE FHS) . #F B16-OVA F1 MC38 Ji 483 fi 1
W DR HA YT 83 ) T S AR S R LA AL
BEPLPD-1IRIFAYS M BN, KOS H
PD-1 WERGIAYT =4 T U R BT Mg 2R . 75 20k
AR R 0 I ) 3 88 g 400 ¥ A P O 38 o 4 28 A
TSI, TN SR T ) PR AR L sk N B
[ AR R AR R AIE 5%, IE B MAOA & TAMs s i)
R A S ] 7 X i A MAOA B R AE f 3%
IBIT A B2 BR8] TAMSs 2 23 i
S G SE DR SR BT | 12 o I8 G 28 YA 7 /K P 1 —F
A IS SR

4 EF MAOAIs WilERIEBESE
§7 R BE
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IR, CHEHER 259 A C 5002 2 FfE
RS, AT TG AR A RS, PR3 S B PR A
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