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# E: B HKAKFASTA) HF 2B T L EAEER G 03(FOX03)- LA AER G MIFOXMD 4Z 54t &4 2 &
o255 (AML) 28 3§ 78 . 08 T Fe il 7 ARG R IEAR R . ik AR % 50~1 600 pmol/L #9 STA 4 #2 A AML 4a i (HL-
60), A CCK-8 ix# | HL-60 48 it &t | i 2k sk 4% 26 R 5 FF HL-60 28 i, 5~ 4 *F B 28 (Control 48), /K FR a8, . & iR B
20 (STA-L 48, STA-M 41, STA-H 21), 7K 77 88+ 1% o 3 4% F 3¢ B2 (STA-H+LV-NC 41, 7K 7 8% 2 7 +FOX 03 id & 5 1% %
F A (STA-H+LV-FOXO3 #1) , 5- T4 A B A S (Edu) #a i) HL-60 2 f038 74 5 o X, 20 AL (ECM) Al dm LR = 5 4w i 52 %
S B Ah ) 48 RLAK ST OO 5 S 9% BP 3 (Western blot) 440 48 A% 38 74 47 R AR 3240 (Ki67). 48 it 8 B0 %& & D1(Cyclin D1), ¥k
RIER % & B -3(Caspase-3), B 20 itk &5 -2 48 % X % & (Bax), FOX03 #= FOXM1 % & .k, R £4FSTAKE H 100,
200 #2400 w mol/L JA F J& 4 2% . %5 Control 41 }b4%, STA-L, STA-M, STA-H 28 Ki67, Cyclin D1, Edu [a 1 % FOXO03,
FOXMI1 F ik K T4 K AR (tsp00=2.169 ~ 5.879, tsp =3.089 ~ 11.284, tsr,,=4.572 ~ 11.502), Caspase-3, Baxﬁﬁﬂa% N
HA T BARR I & (b0 =9.171, 10.082, 20.144; tgru=5.435, 7.530, 7.450; tepa,=4.138, 4.159, 5.956), £ F L H %it 5

SL (35 P<0.05); 5 STA-H+LV-NC 20483t , STA-H+LV-FOXO3 #1 Edu A £ % | Ki67, Cyclin D1, FOXO03, FOXMI fguk%
B %9+ (=10.055 ~ 16.267), Bax, Caspase-3 & iz K-F | 40 o = % 2 2 BAK(1=5.736, 5.433, 8.939), £ F LA %t F &L
(39 P<0.05), #4740, STA+3 7 4L HL-60 2m ftL 52, I T %, 5 R & AT 7 B 69 38 hmin AR, 2 5% B A 43t 5 % L (F=78.630,
137.843, ¥ P<0.05), B STA+ 4% 55 48 HL-60 28 it 55, 14T A% 2 te 2k 77 40 B) 7] 4% (1=1.480 ~ 11.301, 34 P<0.05), 45 K%
B8 3T #74) FOXO03-FOXMI 13 5 4h 47 5] AML 28 Je38 78, 5 58 T 38 3BT AR
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Experimental Study on the Effect of Stachydrine on Proliferation, Apoptosis and
Radiosensitivity of AML Cells by Regulating FOXO3-FOXM1 Signaling Axis

XIONG Tao', XU Xuanxuan', LIU Huimin', ZHANG Jiangzhao', WANG Yuanli', ZHANG Min’ (1. Department
of Pediatric Hematology, Jingzhou Central Hospital, Hubei Jingzhou 434000, China; 2.Medical Department of Hubet
University of Traditional Chinese Medicine, Hubei Jingzhou 434000, China)

Abstract: Objective The effects of stachydrine (STA) on the proliferation, apoptosis and radiosensitivity of acute myeloid leukemia
(AML) cells by regulating the transcription factor forkhead box protein O3 (FOXO3)-forkhead box protein M1 (FOXM1) signaling axis.
Methods Human AML cells (HL-60) were treated with STA at a concentration of 50 ~ 1 600 . mol/L, and the activity of HL-60 cells
was detected using the cell counting kit-8 (CCK-8) method to screen for the optimal drug concentration; HL-60 cells were separated
into Control group, low, medium, and high concentration STA groups (STA-L group, STA-M group, STA-H group), STA+lentivirus
transfection control group (STA-H+LV-NC group), and high-concentration STA+FOXO3 overexpression lentiviral group (STA-H+LV-
FOXO3 group). 5-ethyny1-2’-deoxyuridine (Edu) was applied to detect HL-60 cell proliferation; flow cytometry(FCM) was applied to
detect cell apoptosis; cell cloning experiments were applied to detect the radiotherapy sensitivity of cells; Western blot was applied to
detect the expression of cell proliferation antigen markers (Ki67), Cyclin D1, Caspase-3, B-cell lymphoma?2 assaciated X protein (Bax),
FOXO03, and FOXMI1 proteins. Results STA concentrations of 100, 200 and 400 p. mol/L were selected for subsequent experiments.
Compared with the control group, the positive rate of Ki67, Cyclin D1,Edu, FOXO3 and FOXM1 expression levels in the STA-L,
STA-M, and STA-H groups decreased sequentially(fgra=2.169 ~ 5.879, tsra=3.089 ~ 11.284, ty, ;=4.572 ~ 11.502), Caspase-3 and
Bax expression levels, the apoptosis rate, increased sequentially (f5p,;=9.171, 10.082, 20.144; ts4,=5.435, 7.530, 7.450; tga=4.138,
4.159, 5.956) and the differences were statistically significant (all £<0.05), respectively. Compared with the STA-H+LV-NC group, the
positive rate of Edu and the expression levels of Ki67,Cyclin D1, FOXO3 and FOXM1 were obviously increased in the STA-H+LV-
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FOXO3 group(#=10.055 ~ 16.267), Caspase-3 and Bax expression levels, the apoptosis rate were obviously reduced (=5.736,

5.433, 8.933), and the differences were statistically significant (all £<0.05), respectively. The colony formation rate of HL-60

cells in the radiotherapy group and STA-+radiotherapy group decreased with the increase of radiotherapy dose, and the differences
were statistically significant(#=78.630, 137.843, all P<0.05), and the colony formation rate of HL-60 cells in the

STA+radiotherapy group was lower than that in the radiotherapy group at the same dose (#=1.480 ~ 11.301, all P<0.05).

Conclusion Stachydrine inhibits AML cell proliferation, induces apoptosis, and enhances radiotherapy sensitivity by inhibiting

the FOXO3-FOXMI signaling axis.

Keywords: stachydrine; acute myeloid leukemia; forkhead box protein O3-forkhead box protein M1 signal axis;

proliferation; apoptosis; radiotherapy sensitivity
2P HE 2 M % (acute myeloid leukemia, AML)
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TR LR 2k i g M, AML 2 —Fh i i 4141
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BB o e AL A REAE 4 M B 1 i B 20 P 3
5 4 I FURAE B i (bone marrow, BM) 1, £%
FEARIE 5 A0 35 I DI RE , B/ IR FIE I | 38 1l
e Rl AL TP A4S TE AML (W3R YT 5 1h HUAS
Tk, (AR A AE AT RARAIE ¥ R e TR R0
W HEATIRYT T3 . JK I3l (stachydrine, STA)
JE— PP ROK PR R, A RAFRIBUME AT, (H
F AR A= YR AR, R 32 SRR S B
FEUEWT, STA 38 32 #1022 b 2 1A i 2 R A (receptor
tyrosine kinasee, RTK) X 2% A0 M4 41 A 11 1 555
(chrinic myeloid leukemia in blastic phsae, BP-CML) A5
R, SR STATE AML H g fE LI RIS R . X
3k & (foxal , FOX) 5 FTEIE W & B W feh 1 53 2
T SRR, 1 XK HERE P O3 (forkhead box protein O3,
FOXO03)- X 3k HE 2 1 M1 (forkhead box m1, FOXM1)
S JRRRE B KA | R AR 250 A e RS IR,
FOXO3 1] A & 7L I3 (breast cancer, BC) I FEMIIATT
B0 e SR ) 5 L A 200 L MBI, 4]
[ I i B(protein kinase B, AKT)/FOXO3/FOXMI
i, AT - LRI 1 2250 4, SR STA Bk
75 3 1 97 #5 FOXO3-FOXM1 il X AML 4l ffd 17 4y =
Az SR G AN E RE AR SCEE T FOXO03-FOXM1 4, #%
N AML 2 il HL-60 1 2 5256 X5 4, 28R SY STA X
AML 20 O34 58 98 T AT RO E RS2, S AML
I AR TS AR
1 MREFE
L1 A% AN AML 41 (HL-60).
12 ELRA HL-60 41 A Rl B 140
A= ST AT 5 K (Y Z-0605 ZIEE A 5 e
i Y150 (FHB80807 4 ELAE W) 24 W) 5 S dit CyclinD1
(ab134175), Ki67(ab16667), Caspase-3(ab32150), Bax
(ab182733), FOX03(ab109629), FOXM1(ab207298) 1t
1A (Abcam 2 7] )., Annexin V-FITC/PIix 7 £ (A005-1
A B R FE IR IR A (5 S0l &

J&/y ], DHP-9272); A4 (3¢ E BD Biosciences
v, FACSCalibur) ; 5% 2 {#45i (H 4 Nikon, Eclipse
Ti-S).

13 F#%

1.3.1 HL-60 4fl s 52 75 5 & #3555 i 2 : HL-60 2
JL 8% 5 37 °C Rl A6 T R R A7 1 HL-60 4 i, 8 H ik
T 10g/d1 i3 4 I35 A1 1g/dl 75 85 2 - 55 55 2% (19 RPMI-
1640 B P HEF TR 7%, B 5% (v/v) CO, 1 37 CH%
TR H RS

1.3.2 HL-60 2 AL b B R 432 « B X80 K391 ) HL-60
A, LAREAL2 x 10 4Rl T 96 FLAR H , f ik
& >k 50, 100, 200, 400, 800, 1 600 w mol/L AY STA kb
B 24h, FH CCK-8 146 HL-60 40 Jif 3% 4, §ifi 16 f5e 1
W . B HL-60 20 g 32 FhF 6 LA, 34 Control
2H KA L TR 4L (STA-L 4, STA-M 4,
STA-H#H). 7K 75 B + 1% %5 Z(lentiviral, IV) %% 4 -NC
ZH (STA-H+LV-NC 41)., 7K i v i +FOX 03 1} K3k
ZH (STA-H+LV-FOXO3 41), L i1 STAMIK, . 5 ¥ B
43548 FH 100, 200, 400 w mol/L %) STA &b 38 HL-60 4
Jitd 24h; STA-H+LV-NC £H, STA-H+LV-FOXO3 4 fifi Fij
400 p mol/L 1Y) STA FIf&p5 5 Ab 1 HL-60 4fiifl 24h.,
1.3.3 5 & Be-2° i %R 11 (5-ethyny1-2’-deoxyuridine,,
Edu) £ 0 HL-60 40345 . K545 4H HL-60 4l d2 59 T
96 FLIEFEMH, 37°C 5 %(viv)CO, 55 N 155 24 h, £
FLIA 50 pmol/L [ EdufiF 7 2 h, 4 ml/dl 225 HI k[
FE , WEESAF RN Apollo 9Eyekt, 47, 6- kI -2 7K
JE 15| (4°-6-diamidino-2-phenylindole, DAPI) %% {7, 4k
e NS, Geit Edu FHPER 115 HL-60 IS A8 %
1.3.4 4N T2 555 FH 0.25g/d1 Y fiE K HL-60 21
MOEAT I A, T i w2 £5 2% 1 (phosphate buffer
saline, PBS) £ YK , 800r/min, £5.0> Smin, 3 [,
V420 M BE R AL 248 5 % 10° 4> /ml, I I 88 11 V-
SRR DS (fluorescein isothiocyanate, FITC) 2%
R R A, SRS A V-FITC FIRlAL P e, 324%
RA G 2= IR B AU T E 30min, i X 40 U (flow
cytometer, FCM) KM AL T, IHEIH TR

1.3.5 HL-60 4il Jfg Jit 57 Ak B . O 55 357 M0 T B8 S5 27
(20cm x 20cm) N, 40IHL A E 1.5em B i #MER
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] 6mV L MH A% X S IR ES, IG5 0,2, 4,
6, 8Gy , WIS i % 250¢Gy/min.
1.3.6 4 fifd 5e B L i : 0y 2H HL-60 20 it 7351 45 7
0,2,4,6, 8Gy I XFILL IR, STA+T 41 400
wmol/L i STAFI0, 2, 4, 6, 8Gy FI 1 X 52k IR 5t
AEBH. STA+THCS T 1A MR Hi R ] STA 55 5% 24h, Ak
PG AR SRW, KR 10K, B3 R — IR BE R,
ARG TR T B TR, FH R L &5 A SR A T
JE e 8,30min. EGAE SR T IHEC-50 A9 41 ve
FEEL. TLREIE R = iR/ R A IR x 100%,
1.3.7 45 B[ 375 (Western blot) A6 I 41 fitg 4% +8 4 470 JR
FRic¥(Ki67), 4 H 4 3 F D1(Cyclin D), it
1% #5 11 i -3 (Caspase-3). B 21 At ik 20983 -2 AH ¢ X 5
(Bcl-2 assaciated X protein, BaX), FOX03, FOXMI 4
FIFRIA : YA A2 HL-60 41 g, 24 i i $2 B 1
BCA LRGN & & i, Al S T eSS mi RN R N s
PRRRICEE st L 1K (sadium dodecylsulfate-polyacrylamidegel
electrophoresis, SDS-PAGE), 54 %% 2 HIRLT4E Z MK I,
Sg/dUBLRE A4 WA 20, AR, —$T 4 CHER K,
*x1

TBST(Tris-Borate-Sodium Tween-20) JEi4 3 7%, HIAGS
i kWit (horseradish peroxidase, HRP) 343221 —
LT IRIEE 2h, Peik 31K, M5k % & )t (Enhanced
chemiluminescence,, ECL) i (%, JH Image-J 4% 453 #71
FIAHT KA

14 itz o4 RISPSS 25.0 474104, £
B IEA A BT TEORR A = A2 (ves)
N, AR STREA e K B0 64 T WAL 18] b, FH PR 2R
AT AT 2 4 10) oA, FH SNK-g A6 50 51720 0] Fb
B, P<0.05hESEAGIE .

2 R

2.1 STARE ik WLER1. B STAUEE RS N,
HL-60 4 MIAFATE A2 B4 . STA R FEERT, X 24 ffd
TENG RN A B 2, ¥ B 7E 100~400 p. mol/L
U EI A, HL-60 4 A1 2552 2401 (:=0.586 , 3.840,
8.051, 1) P<0.05), ¥&JE7E > 400 b mol/LHf, HL-60
2 A7 15 26 2 AR (=14.149, 14.603, 14 P<0.05),
PRI 145 STA M JE 2 100, 200 11400 w mol/L #E17 )5

STA 3t HL-60 A TFiEERI#M (x+s, n=6)

STA (umol/L)

EEp| Control £

50 100

200 400 800 1600

WRIEEE (%) 100.00£0.00  97.64+9.86 86.25+8.77

74.33£7.81 65.35+6.64 62.57+6.48 61.13+6.52

2.2 R F ¥k ESTA * HL-60 4m it 3% 75 . A = 48 %
& 8 & FOX03-FOXMI11z 54 & G ay&rm L&k
2., STA-L, STA-M, STA-H 4 Edu [H 1 #(=3.122,
11.284, 9.610). Ki67(t=2.169, 3.089, 4.572), CyclinD1
(=3.244, 5.389, 8.152) F ik /K V- 5 v AR ME R IG5

ANHE I T-%(=20.144,7.450,5.956)  Caspase-3(+=9.171,
5.435, 4.138). Bax(+=10.082, 7.530, 4.159) %% ik /K °F
Sk BEACH M TR, FOXO03(1=4.726, 6.549, 11.371),
FOXM1(1=5.879, 7.133, 11.502) &35 /K AR K A,
2SR BSR4 P<0.05),

*2 STA 3t HL-60 ZHReiE5E ., AT REXEBMNEIE (x+s, n=6)

TiH Control £ STA-L 4 STA-M 4 STA-H 4 F P
Edu (%) 52624537 43.78+439 28.84+2.93 15.57+1.69 107.857 < 0.001
Ki67 1.2540.26 0.97+0.18 0.69+0.13 0.430.05 25.159 < 0.001
CyclinD1 1134022 0.82+0.08 0.60+0.06 0.36+0.04 42917 < 0.001
AT (%) 2224028 15.74£1.62 25.87+2.91 37.76£3.93 205.447 < 0.001
Caspase-3 0.42+0.04 0.69+0.06 0.930.09 1.27+0.18 68.495 <0001
Bax 0.3120.03 0.55+0.05 0.840.08 1.19+0.19 75.342 <0001
FOXO03 0.97+0.09 0.75+0.07 0.520.05 0.270.02 136.692 < 0.001
FOXMI 0.88+0.08 0.64+0.06 0.43+0.04 0.22+0.02 160.050 < 0.001

2.3 STA *FHL-60 0 fL 34 77 AL B P 8 % WL
3. 2,4, 6, 8 Gyt HL-60 40 it 55 B 1 i % Wk 25 %
1%, H 507 ) 5 8 Ay X6 (P<0.05) . 5 STA+K
JPU10 Gy Fb#, i FIiE 2, 4, 6, 8 Gy AY HL-60 41
i 5 BT B % G 3 FAAIG, L5507 59 S A A %
(P<0.05). 4 STA 7= & 400 p. mol/L, STA+ i7" 2H
A TR HL-60 20 i 5 B P i3 1 i A T 0T

ZH )57, BE WA 14 i X HIL-60 40 it () ik v Sk e
(+=1.480,2.733, 4.226, 11.301, 4.871, 4 P<0.05).,

2.4 FOXO3i# 4 STA xf HL-60 %8 ftL 3% 74 . A — &
HE K G ¥aS STA-H+LV-NC 448t 54,
STA-H+LV-FOX03 41 FOX03, FOXM1 # ik 7K .
Edu FHMEZ | Ki67, CyclinD1 35 /K F 2% Th , 44
AT | Caspase-3, Bax £ih/KF- B E K, 257
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FA B35 X (4 P<0.001).

=3 STA 73 400 p. mol/L BFX3 HL-60 ZHRE ST e PER B BIRME (x5, n=6)
- B (Gy) . P
0 2 4 6 8
T4 80.25+8.33 7136+ 747 58.64 % 6.02 4592 +4.88 2307£267 78630 <0001
STA+ H 74l 73.44+7.59 6037 £ 6.42 4528487 20.85+2.39 1661+185  137.843 < 0.001
* 4 FOXO3 ##%% STA Xf HL-60 ZHAaiEsE., AT REXEENZNME (x5, n=6)
15 STA-H+LV-NC 4 STA-H+LV-FOXO03 4 1 P
FOXO03 0.26+0.02 0.680.06 16.267 < 0.001
FOXMI 0.230.02 0.5820.05 15.920 < 0.001
Edu (%) 16.27+1.55 30.35+3.06 10.055 < 0.001
Ki67 0.42+0.04 0.82+0.08 10.954 < 0.001
CyclinD1 0.35+0.03 0.75:0.07 12.865 < 0.001
ST (%) 36.63+3.85 20.17+2.35 8.939 < 0.001
Caspase-3 1.26£0.17 0.82+0.08 5.736 < 0.001
Bax 1.20£0.20 0.7320.07 5433 < 0.001
3 g WilEME A2(type 11 A phospholipase A2, PLA2G2A)/JIii

AML 3 I R GEPN 5 S , 2 — Tl e FEBOE Y
ML FRGE G IR, FLARR IR 28 25 AH 40 i ) 2 1 2
fRAEEE , SHOEH & M AEAY Y. AMLIE#
KA R S T AR AR YT o (R, 43% 1)
MR IR E LA R R S 2R IR Z R TR
ML A —FPyay T 7 3K, 2P s 40 ) i 2 6
SRR R, T iR T B — A R RO
UEEZS R 2 NN SRS G SR 7B ] S e A E 2 R SR )
2yt as 1, Rk, ERA RN AMLIGTT 25
PyAAE st

STAJE M H AR (R 2 i i) “g5 RER” ) A
FrEEI, R T AEYTEMER . BHECYIE, ©
RIKIIAT IR PRERE | O MR . BP0 | it
P RS AE (45 Pl A= 3G L ™. CHEN %5 "5t & B,
STA EHC L EAT M iR v g , e it Smad2/3 1
Tl 11 o LR - 3- ¥4 it (phosphatidylinositol-3 kinase, PI3K)
/AKT/ Wi 3L 30 ¥ 75 A 25 2% #0028 11 (mammalian target of
rapamycin, mTOR) {55 53 i BH 1E % b A K R - B 1
(transforming growth factor beta-1, TGF-B 1) 5 5 A9 i
21 it J# (hepatocellular carcinoma, HCC) 4HfifgH |- J% - [&]
ot % k. (epithelial-mesenchymal transition, EMT), £ HH
STA I g2 HCC TR AETRYT . BAOSE I BFFTIES:
STA £h 1% 5 (stachydrine hydrochloride, SH) 38 i< I 77
1 41 it 310 1 A 7 (leukocyte inhibitory factor, LIF)/ i
1 - R 1% 1L 1 2 11 B (adenosine monophosphate
activated protein kinase, AMPK) #liif#l 15 H W A4 it J&)
WS I S A M 2 2, NI HCC /9 i & 2E
IR &, ZHAIZE "\ W5Eds i, STAE L4l 1T A %Y

%A IR (deoxycholic acid, DCN) Hli i BC 21 g it 4=
K, SESELIA B A T, DRI, STA B
i Il BP-CML H [ 22 152 1% 16 411 i) 571 (tyrosine kinase
inhibitor, TKI) it 251 A9 S 7 WA BF5E & PR, 78
LR R R STA 14 K5, WA WL BE T ml 4
AT R E AR, X s kAT PGS, AR
FIAT AR 32 BB (B an O L VRO R | A
R R AR S H L U B STA W] BE & J0 75 i 2 1l
AR, A WFSE 50 ~ 1 600 . mol/L [ STA 4b #1
HL-60 4118, % B HL-60 21 Jitd 47715 R Wi A%, 156 A
STA HE % 41 il HL-60 41 fa 3% 51 . STA &b B HL-60 4
M), fefE 4 e HL-60 L 1-3%, I Caspase-3,
Bax 5 1381k, STA A #il AML 20 Jid 3 5, 4i2 i/F 41
MO T, 60 STA 7E AML ' & FE i Ve . AT
7% JH 0~8 Gy 7| &t %} HL-60 40 ] 37F 17 M8 55, 45 3% &
PHSTA 1 LA 58 HL-60 2 it X ey o Bosk v , 15 1
STA BE % $2 55 807 A 05 AML 40 MU E J1 . {HSTA
TE AML HHTaEpILR] v A B -

FOXO03 Z fij #% # & FOXO3a flIFKHR-L1, &
X 3k & 5 H (forkhead box m1, FOX0s) “O” 25 %
R B, 5 HA FOXO 25 F M He, FOXO3 7 45 il
S IE 22 JE R T 25 W SRR Ty T LA O 4
H, 7EFOXO03 Z: 5 21 L 34 58 . 4 M A7 176 o 2 1 ¢
R VR S R i R I 2 — R R AU L
FOXMI1, HFA G2 FOXO3 il ™, ki
(forkhead box, FOX) 4 [ /& —FP % s A+, FOXM1
TERAG | FAE A AU s R, I HR B AR =
IIEBERE ST, 5 2B A BB R ", LU
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S PORESE &, WL PR SY BC ) FOX032/FOXM1/

SOX2 {555 1% F A il DNA I AL4% 55 i (DNA meth-

yltransferase, DNMTs) i P il I 2 4 . GHOSH

SEPUREgE 20, JR 41 & A(urolithin a, UroA) J H.4%

42601 ¥ UASO3 3 12 5 15 FOXO3-FOXM 1 %ifi fii 24

Yyl is & 20, AT BR i 5- 50K 18 IE (5-fluoroura-

cil, SFU) i 25 45 i MR i ik Jig . ABE9E R, STA

A FJHFOX03, FOXMI 4 H A, J5 il STA i i 1)

il FOXO3-FOXM1 fliifi] AML ZH /558 , fie k240 i

T X AR TR, AT (E STA LB AML

MR SER AT R AL PR, S0 A, i SRk

FOXO3 1] il % STA X} AML 40 fitg 3% 5 f) 410 1 4 H ,

VLA STA 1] LUl 14 ] FOXO3-FOXM 1 {5 53 41l

il AML 4358 , e dEgi T, F—2DUESE T STA

AJ i i FOXO3-FOXMI {5 538 41 il AML 4

MIAE A
25 I, STA I i M1l FOXO3-FOXM1 {55 54l A

M AML Z0EHE5E , 375 08 1, B R0 SUSHE

EBF AT AT SR B . STA 42 FOXO3-FOXM1 {55

WAL 45 5 SRR A T IR AT ST
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