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Research progress on the role and intervention of AMDI in tumorigenesis and development
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[ Abstract ] Polyamines widely exist in eukaryotes and are essential polycations substances. Polyamines intracellular maintain
in a specific physiological range, which is essential to maintain normal function of cells. However, the abnormal metabolism of poly-
amines in tumor cells is mainly due to the abnormal expression of enzymes involved in its metabolism. Therefore, the key enzymes tar-
geting polyamine metabolism are expected to provide new targets for the prevention and treatment of tumor. S-adenosylmethionine decar-
boxylase (AMD1), a rate-limiting enzyme of polyamine biosynthesis, is widely studied at present. It has been reported that by using
specific AMD1 inhibitors and polyamine analogs to normalize the level of polyamine in vivo. However, the mechanism of the effect of
AMDI1 on tumorigenesis and development is still unclear. This review systematically summarizes the latest research progress of AMD1 in
tumors and the application of AMDI1 inhibitors and polyamine analogs in clinical trials.
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1 &

SRR AR REAR G ) 2 5 R & F e &
MOCNEERREFET B am+ %
HEFET KT ENY AR E KT IEDN
ERARABPREEEZERN A FEFEaRAER
R BREREREN AT 20 R A EZ
MR L vl fn B L AR A, OF T A 28 A DB R BT 0L
WMEMHBFRET, FHREFAREKTLE
Wy, Bk BE S SR AR TR
LR EE W KR, AT I 5 b et
BTk TS, AMDL BT 6 5 48 1k q21
b, 87 81097 A FE Xt 4 & #h & M DNA 2 F, K /N4
7 32KDa, ERFI MR EH ML EE FRERSE 27
AL EREL, EHALGWFIRT, 5 447 B &
WAERREEEY, H4%E AMDL & 9.3 4 F A
REREEBEEG RS G B, LFEIR
fie T2 AR FEE g ST B A AR R B I R, T
S-f& # & & B ( S-adenosylmethionine, SAM) it % #
B s -BR & 2 B (decarboxylated S-adenosylme-
thionine, deSAM) , 7 4 fc Fn 0 45 B By & ARAR it 00 5
By & AP Xk B AMDI F R b 47 B AR A
BT ET R A,

2 AMD1 TEAEIIE PR Ak K 1B 55 B ) £

AMD1 E % F B H AL P RAKTFHAE
LR, R EA A RE LR A AT BB ALIRE
G HERFNARTE B IMEX, AR A MK
FFJ% s AMDI 8y 3% 3k K P 5 B 8 A/ A2 K AT L 7
WHEAKTFREMEK" K EE T AMDL th kA
K5 TS AT H 16sRNA Fo i B RN LA
BOE R E B BKGZE bk B2 | 4 52 E  TNM 4
o mAESEIAERX,

PrognoScan #X #& & ( http://www. prognoscan.
org/)FIFMEAEF ERLEAMFRERFEEZE X
%, F T ARAE mRNA AP o0&/ 1K, B30T 95% &
1% X |8 B9 /& &t (hazard ratio HR) , PrognoScan #{
WE LR, AMD] & Rk L MR P 5 K
B 4 7 % (overall survival, 0S) £ & HH % | & 45 7 71
fedE 90 R B RCE R EE MR B E e AL
MRS ELTHMEMILRE T ESREANLTEX
4 77 & (relapse free survival, RFS) ¥ & 41 % ; &

FUIRJE 5 KB T im 4L %% 7% £ & F (distant me-
tastasis free survival, DMFS) & ZF M #, £ & & &5
AREF 5 RIKE B RE £ F F (disease free sur-
vival, DFS) ¥4 % 48 % ; 72 flg B 18 ' 5 Ik oy B 2
2 B K % fF % (distant recurrence free survival,
DRFS) ¥ 2 A 5K 5 72 s it A 5L AR o 5 B AR ey &
A F 52 M £ 7 % (disease specific survival, DSS) £
FHK, XLBEFEHXY AMDL 5 & A XA L%
Ji 8 B9 K K& E I A K, AMDL ARy B ) i
TG W B EMIRE D

3 AMD1 S0 A K J it al HERLE

ERFIRE RR MG B R IR
F,AMDI ¥ 2 it 3 e & A R IR g Bt R B
ERH 2 FAHLH & A Rl A B B ', mTORC
& AMDI1 & M 5 A B sb % 85, PTEN-PI3K-mTORC1
155 3 B 0y 0 5 B AMD1 2 € MK, AMD1 &
BREAT B, EER A, § 3 S R
R KR, — 77 T & KR35 W AMD1 1 3E 3w
T A A 09 K, 1515 Ras GTPase ¥ /& F£ & & 1(ras
GTPase-activating-like protein 1, IQGAP1) 3f % &
IQGAP1 #1 JIE i 48 % & & (obesity-associated protein,
FTO) Z [&] 89 48 B A€ A, i A 48 2 AE F ¥ 3§ 58 FTO
Hy B B LR D 2z F A, T & KT HY FTO XU
#3 ML T el ETF SRY &% KHF 2(SRY-
box transcription factor 2, SOX2) . Kruppel # & ¥ 4
(kruppel like factor 4, KLF4) 1 NANOG #y %k 3%,
EITEARN TaRFrRtE, 7 -\, 5 AT
AMD1 # 3t FTO /% 8y mRNA & ¥ 2, 8 F (239
JiF 98 48 B # SOX2,KLF4 f2 NANOG 4y % 3k , M\ 7 %
SHEMENERGEMEREFR Y S HEAAK
R AR B, B3 E B JE M A (reactive oxygen
species, ROS) , &z M E a, AT 5 M ¥ X
MAMEARNKREL MAERMEL MG R b 18
MEHIHE BB 2 M, AMD1 & B B, T A A
ty 7K F 3 Am & B ROS 7 v MBS R A ML R A5 2
% f# ROS #n & 155 T 40 Mo o b KCF 91 B R R, AL
MRS R G Rt B Y 55 RE R R M
JEE B MR 4o Bt R R R, AL R JE
AMD1 & % 8 1 8 Am % A pk R #E 5L IO & R
HaE , 8L 40 e B #A A K & B cyclin D1,CDK4
A CDK6 % 5 40 fg B ] ¥E A2, SF 8 3 % v B - AH X
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% B caspase-3 £ Bel-2 #7 #| 40 o B =, (2 2 5L IR @
2 R R

4 Ll AMD1 SR HUNE s 2 10

PR, [ B0 2 A R A L AR IR 4
DNRAEFmEE R LT HERAN—&
A TIF A AMDL $0 %| ) #n % R 25 0L 4 R [ %
B & 4 & A, MGBG, CGC-11047 #2 DENSpm .
DEHSpm B\ & 7 % # i 5 o 3% 1F X %2 R 1 I IR
K0P
4.1 AMD1 #HIF 4 & AMDI1 37 %] 7 methylg-
lyoxal bis-guanylhydrazone ( MGBG) | 4-amidinoindan-
1-one-2'-amidinohydrazone ( SAM486A/CGP48664 ) |
5'-(((Z)-4-amino-2-butenyl ) methylamino )-5 '
deoxy-adenosine ( AbeAdo) 1 AO0-476 ¥ & 3T 37 4|
AMDI 88 W& {5 i T2 K B o A7, 40 4| B g o
J&, BT MGBG = & th 2 A K % £ AbeAdo % 2
R A A0 & A R R I R AR R
7 b B A O K U 4 SAMAB6A Fit AO-476,
4.1.1 SAM486A SAM486A Z i T MGBG 1%
T A B % 2 R AMDI 35 4 M 40 80 A, 38 3 B BT %
Fi A AT | B 3 B L 5 MGBG A8t B A 1% ol 4
HEFEWED A2 EmpE T LA pS3 FAER
Th 2B 40 i 9 40 e 3t SAMA86A By T B JE R,
SR TE A p53 A1 Mdm2 R Z | 1T SAM486A
WH AMDL, ¥ % fZ R # 5§ p53-Mdm2-Akt/ & A #%
Bg B o T An B T3k A A K, SAM486A [ fb & W &
M A % & MYCN & 3 B9 5 0L T B b9 4
KRG, U E EwZEmp gt B> AEE
EREMEEFTLMCEAEFN T HERRE T4
HFATFHE
4.1.2 AO-476 AO-476 Z @ it# N5 & E %
FAE A AT BRI E & ek B AL AMDL W H A, 5
AMDI1 sk 7 4% 45 e AH B AE A, BLH 5 MGBG A
S B A ) AO-476 R AN TR R B EE B
WHIME R B RS, EF R B R4
et G A I = oD N = G )
FE;A0476 LA R B &R & fE A
ML, PR 0 A ot vk R, B XY AR A e A 30
EHEAMRRK,ZETHE R LRS- NH A LN
Tk Gy,

4.2 ZREREMY BRLZBEEUNTREEED

B R — AR AT M TR B HURE PE 7 R, X R LR A
o M ARE, T AR A R BRI N, S R
ok B B AR AR Y B R AR T R R T B B & R 2k
WA E LMt L5 RAK % B JEARGL, 7R &
HRARLZBER R RIN M, BB % e A2
AR ERRRAR S b % W6 R ITH A
TR, ZHRENH2EGNRER, AT Z A
R N I R e R o el N
LR & 5 BOR M TR AR S R AR R
AEFEWEKIF A () B, 6 M5 E N
W= 7B % ( diethyl substituted spermine,
DESpm) N1,N11 Z Z = "B (N 1 -N 11 -di-
ethylnorspermine, DENSpm) (N1,N14 = 7, 3£ [5] #5 fi%
(N1, N14-diethylhomospermine, DEHSpm)  N1-3f /&
H-HHEN11-7 % % ¥ 8 % (N1-cyclopropyl-methyl-
N11-ethylnorspermine, CPENSpm) ,CGC-11047 ( PG-
11047) F2 CGC-11093 (PG-11093) 3 4 ¥ & &9 47
JE ¥ FEAE A , i T DESpm CPENSpm 7 7 ¥ B #y i
BHmpENE, TEHEANERRE, A XITHE
Wi /K B2 BT & B % k% 4L 4 DENSpm , DEHSpm
CGC-11047 #1 CGC-11093,

4.2.1 DENSpm DENSpm 2 1 & £ 04,3t %
MRt m HAKIE NG N, B4 N B AKCE 2 T
BLUBMAKASZERSHNE: THEZHZH AR
BWW L X AMDL, SHhEMEZF FRSS %%
o FAn ot B9 AR /R N 1-Z B # 1 B (sper-
midine/spermine N1-acetyltransferase, SSAT), X %
PR M FHEMEN S BATRE N, W
DENSpm 7t 3 3y 6 M 30 8 X 40 o 2 K B & o % 2,
M 404 48 B 4 K . DENSpm B2 3 N\ T W i
Pk A e/ dm B e e T 3 e R R e, FRE N B 2
BN ML BRE o I3 0 KR 5, 7T B 0 A
Bk EIRE T A I 3K F 6 5% A Bel-2
MEWEYBERAT  EHBENETER £
fi s b 5 5-FU Bk & (£ ] 7] $2 & SSAT K -F 5% %
AT ERARAR ARG KRR RER
AR A

4.2.2 DEHSpm DEHSpm 2 1% ftZ % L # DESpm
WR A, ZMEEGW TR PHERXUY, £
NRCE AT 28 88 L1210 T 40 4 AMD1 ; % 4 A B
Mok EmEREN T MR RE P HATT
A
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4.2.3 CGC-11047 4= CGC-11093 CGC-11047 #n
CGC-11093 @& Rk £ e K th 7 — K&, &
LR R ok B Z R, —F A BoE e
MIFEAmEENE, A /DR FABEER P W4
B g & K, CGC-11047 1 78 4K 40 31 %1 25 & A 9L AR
o U0 A 4 i ey R KUY AR AN R R A LD e
A /N g o B 0 K AT P BRE R 2
PR B AT IR R B 1 i, AT 5 5
fosmfe HEMHEL WA ERNIKERKE T b HF
Y S M B Al SR B T Bl
AR B A Y

5 &ghiihks

ARSCEEIE T AMDI 7 fF 8 & k34, 8 3 de
SHEEMARRANEHE EREXEFRARELER
A X T B E R K& FHLE A R A
B, AMD1 # 7 Ak & R 30 0 8 05 9T BT R
ELhFhEA B AMDL 2543 £ K 4
DA BE O A K, — S 2 B R B P 45 B
W, T E R E N e EA, AMDIL #1147 % %
BAAAHRBHERER; ZRENY S HM XA
T 98 2 A BK A B R B9 R M R E I R R 3 o
BE T, T—FFERNTFRHE T AMDI
S58UB SR M e EAEANLE S A
g 5 1 A g AR AL 5 R ISR R P AMD1 37
BRI R LRV FREERRABRE TR KL
MBLE, RAHBMET N EAEHR - FHRERIF
Ko, HWENTR AMDI R £ R B K £ X R
HEFEFAN L FIH TR THATNS
B %4 AMDL #1%] 7 Fn £ e K L4, DA &k ok
BUAG A FH AT R,
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