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Abstract

Objective: To investigate the effects of PAPSS2 (3’-phosphoadenosine-5’-phosphosulfate synthase
2, PAPSS2) gene on cisplatin resistance in human endometrial cancer cells. Methods: The expres-
sion of PAPSS2 in human ISHIKAWA (type I endometrial cancer cells) and HEC-1-B (type Il endome-
trial cancer cells) were detected by qRT-PCR. PAPSS2 knockdown expression vectors were con-
structed in the two types of cells by siRNA. The expression of PAPSS2 in transfected cells were de-
tected by qRT-PCR. Cell proliferation and the half inhibitory concentration of cisplatin (ICso) in the
PAPSS2 knockdown vector of ISHIKAWA and HEC-1-B cell lines, the empty vectors of the two cell
lines and normal cell lines were assessed by plate clone formation assay and CCK-8 assay respec-
tively. Inmunohistochemistry was used to analyze the expression of PAPSS2 in the two types of
endometrial cancer tissues. Results: The results of qRT-PCR show that the expression of PAPSS2
mRNA in ISHIKAWA cells is significantly higher than that of type Il endometrial cancer cells HEC-1-B
cells; after siRNA transfection treatment, the level of PAPSS2 mRNA in the low expression group is
significantly decreased compared with the empty carrier group and negative control (P < 0.01). After
48 hours of PAPSS2-siRNA, the cell proliferation of the two cell lines was significantly enhanced, and
the sensitivity to cisplatin was reduced (P < 0.01); Immunohistochemistry results showed that en-
dometrial cancer presented positive expression of PAPSS2 and the expression of PAPSS2 in endo-
metrial cancer tissues was lower than normal endometrial tissue. Conclusion: PAPSS2 is associated
with cisplatin resistance of human endometrial cancer cells, and may serve as a tumor suppressor
gene in human endometrial cancer.
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T 5 PR (EC) =2 5 LI Lo M AR B IE B R 2 —, HRAE SHSE50KF . MEHIEE VA
[1]o fE—SeRah W KA, A 2 O 5P SO0 A0 B 300, A R U o AR oy 22 4 e i WL B B
PEMRE . AKHE I SMESER IR, T8 N AR R —— BRI AL | B E AR N E L, ST
BB 60%~70%, SMEBCERIEAE G 1 B N R L T R AR G3 AR P AL 4%
AR, 5 MR IO 5%

B R AL A A A A A M 3R 35 10 BRI AR (2] BRERAL MBS R vk S M R 2 Ak s 4, IRk, B
BRI T UORS 40 S A 20 2 5 520 vl M E S R (5 T, X AT BB BT TS B A v R o B
RIMERACUIE FE AT T i ER 2t 3-WEBR IR 1 -5- W IR IR 2L (PAPS) L4y . PAPS 1 PAPS 4 il (PAPSS)
AR, AWM. PAPSSL 1 PAPSS2, H:f PAPSS2 J&4 ik PAPS 5 .

PARIE, FERAIAE -, PAPSS2 ik B AR A 40 M3 Gl 75 3 e i s 2 [3]. B WF LRI,
i ik PAPSS2 A /b 7L s 20 i 1 4 3 A FIE RS o SR1T, PAPSS2 7T 55 P R Fifoyeg 4t e v (1) 4 FH 1
AR . AHETCRH SIRNA S 1 ALK 1 A7 5 N IS 40 I 1k PAPSS2, B E#RIYT PAPSS2 fE T E N
L e 210 MR U 247 R FRIVE S DR OB A IR mT RE AL o
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2. M5 %
2.1, SCIMR S EERF

M FR: A 1A EC 408 ISHIKAWA 2 11 B EC 41l HEC-1-B, ¥JLRAF T BRI R 2 5 S0 =
Ji 24 1375 (FBS) I [ 72 [F GIBCO Al ; PBS. DMEM #5375 . MEM 1552 5L 01 [ 2% [® Hyclone /A7 ; TRIzol
78 H 2% E InvitroGen A F]; PAPSS2 K& ERa $itfA H 3% [E Abcam A =] ; 3% 571 5 % SYBR Green
Master Mix 1 5 H 4 TaKaRa A 7] ; BCA 785 F K € B0 & RIPA 2 . CCK-8 7 & . RNAlater
AL RNA IRIPRIWH Bl AR A 510H A TADA R A &

22. B

2.2.1. {ApEIESE
ISHIKAWA 48 il 5 $1 5% 5% T& 10%/64- 7% ) DMEM 357877, HEC-1-B 2R FE: 75 T8 10%
BE4E BN MEM 353800 FiRAHMUINTE 5% CO,. 37°CEMETS, MWANE S FEfE g%,

2.2.2. HRpmELR

1) ARl 1 RAE 6 FUBCRLL 1 x 20%~1.5 x 10° ANFLEA SR BEAL T O8I0 ISHIKAWA Al
HEC-1-B #iiff, K57rid i

2) #EYLSy . PAPSS2 MR K NC 4,

3) H Lip0o2000 iz £ ARAT AU H BRI 45 4%, 5% CO,. 37°C 56 AF N T-HIAIR FE K 7740 15 % 48~72 h,
BEAT J5 BT 7 S it

2.2.3. qRT-PCR #ill] PAPSS2 mRNA Fi&1ER

F Trizol AHE4NAE, $EHCRNA, FIF AR cDNA, NFERFA 37°C. 15 min; 80°C. 55s; 4°C.
5 min. FF & R cDNA #47 gRT-PCR 525, LA p-actin AN SR, MNFERF A 95°C. 30s; 95°C. 5
s, 60°C. 34s, 40 A&, FHW 3 AMNEL. A 22 kG s ddE, HHE S 44 h PAPSS2 mRNA
FHX R IA R, FRSIRES 3 k. PAPSS2 £ 51¥F41, Elif: TAGATGATGGCGTGATCAACAT:
TF: TTCATAGAATTCAGCGTCTCGT. g-actin ZE[H 51 #1741, Liff: GTGGCCGAGGACTTTGATTG,
. CCTGTAACAACGCATCTCATATT.

2.24. FAREE

1) ERgnpuse 500 ANFL, KA EAXHE ISHIKAWA, HEC-1-B 4iifii & PAPSS2 siRNA % 4L4b# 1)
ISHIKAWA. HEC-1-B 4HfigF/h T 6 LA

2) BERPEN, YIS LI AN, T 5% CO, 37T°CHIFIREREFRFI H RS 3% 10~14 K, &R IR IEE 9%
BB AR AT

3) 4 6 LA LA IR W] W PR B f i & b R, SRR BB, PBSTEDE 23, AN 2 mL HIRELE
€ 15 min, FF2HEE, FH PBS JEYE 2 ii;

4) NN 2 mL EH A EE e A 20 min, MGG, HOKIESE 6 LR, SRS 2 mL PBS & 7
YT S

5) W HF % PBS, BEFMIA 2 mL PBS 4k4E )G, TR, tHEXT L&A o s H A b %,
LI HEE 3K, BCFIE.

2.2.5. CCK-8 ¥l 4R AmiEFE7E MR 1Cs,
HUApE 1 x 10 ANMAL, B AT ISHIKAWA. HEC-1-B 4iffi }2 PAPSS2 siRNA %% 4L ab B 1)
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ISHIKAWA. HEC-1-B 4ifitg 2T 96 FLAR s R 24 h J& 545 5 AN [R5 772 B (1ISHIKAWA 21
e EE: 0. 5. 104 15, 20 umol/L; HEC-1-B 414Kk E: 0. 100, 200, 300. 400 umol/L), # 54
F5L. 48 h J5HREFLINA 10 pl ) CCK-8, T E 4 h, #HIFERAIFT 525 0.5hy 1hy 2h. 4 h B A EGAR
ACIIE 450 nm AL EE OD fH; 5 MR LA KON b — A i sl , b — el S,
SRAFHE =N OD A M-F- 3B xS BE B e 8, IR RIVR B 5 AR AT X L, 40 5l 5
% AR 1Cs MAHIAETE RS, SR E =K, HCFHIME.

2.3. GiitFEAE
K FH SPSS19.0 Guit A AT HUAE /041, $ILA X £ s FoR, RAMSIFEA t 50 AR R 5 Z i P <
0.05 AZFHA G E L
3. #R
3.1. ISHIKAWA ZRpaFn HEC-1-B #fish PAPSS2 mRNA ik

gRT-PCR 45 B iR, A | 75 A BB 40 A ISHIKAWA H PAPSS2 mRNA £ism T A N BF e
JESEARA HEC-1-B, #iA/KF2r I N(4.273 +£1.09). (1.07 +0.66), %7 B A S5 L (P <0.01), W%
1, %45 R HOR PAPSS2 Al e 5 75 A MU 2 BUAH G

Table 1. PAPSS2 mRNA expression in the two types of EC cells (X+s,n=3)
1. BRI EC 4R+ PAPSS2 mRNA FIAER(X £s,n=23)

Y PAPSS mRNA #ixf %1k
ISHIKAWA 4.273 £1.09
HEC-1-B 1.37 +0.66

3.2. PAPSS2-siRNA BREIFE ISHIKAWA ZHBaFn HEC-1-B 4ABE PAPSS2 mRNA ik

gRT-PCR £5 3t f7~, PAPSS2 mifk4l ISHIKAWA Jz HEC-1-B 4Hiffffk PAPSS2 mRNA FRikfF(%. F
W, 25 6 IE K PAPSS2 ik 4H ISHIKAWA 41l PAPSS2 mRNA ik 45 5l (5.96 + 0.72). (1.43 £ 0.55),
ZFRH G R (P < 0.01); = (AR K PAPSS?2 mifik 2l HEC-1-B 4iiffil PAPSS2 mRNA &iA 43 %l 4 (1.09
+0.83). (0.21+0.02), ERHLIIE L (P<0.01), WK 1,

3.3. PAPSS2 R FRIATTHRE 7B K Fi$H 1Cs, RIS

28 AN [E] I TR B VR FH JS , PAPSS2 R AL 4H 4 i A7 3 26 350 v 125 O HRZHL A i, HG rp AR NP )Ry
48 h iy, ZRHEWEP <0.01). [, PAPSS2 K3k ISHIKAWA 4Hf 1Cs ~(14.50 + 0.65) umol/L, &
T2 IR ISHIKAWA 21 1Cs0 (9.86 + 0.61) umol/L (P < 0.01); PAPSS2 {31k HEC-1-B 40/l ICso v
(106.37 + 2.73) umol/L, 75T %5 A%} I HEC-1-B #Hififl 1Cs, (87.66 + 1.96) umol/L (P < 0.01), W14 2 &[4 3,
%45 R IAE PAPSS2 B S 158 7 ISHIKAWA Al HEC-1-B 40 X AR AT 521k, 42 7 M RAEis &,
$27~ PAPSS2 1] G5 AR 24 AH 5% o

3.4. PAPSS?2 1 3%1A % 4M Bt 52 BE T2 BR RO R4 0D

IR T I, PAPSS2 fik#15 ISHIKAWA }2 HEC-1-B 4 va FE TR GE /1 T2 6T R ZH 4R . o,
PAPSS2 X%k ISHIKAWA 4 fitg T~ 15 5 % T 16 M (64.15 + 6.45)%, %5 06 IR ISHIKAWA 41 fifg T~ 15 7
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Figure 1. Changes of PAPSS2 mRNA expressions of two types of EC cells after PAPSS2 knockdown
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Figure 2. Survival rate of ISHIKAWA cells treated with different cisplatin concentration
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Figure 3. Survival rate of HEC-1-B cells treated with different cisplatin concentration
E 3. FEIKEINFHALIES HEC-1-B 4HAEFEE
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R A

TERZ M (27.57 + 2.60)%, %54 4iit2% 8 X (P < 0.01); PAPSS2 {k#i% HEC-1-B 40 T3 s I iR
(54.87 £5.83)%, 7 A HEC-1-B 4t 132 e & T % (28.44 + 1.60)%, 7 A Fith = L (P < 0.01)
LK 4 5.

Figure 4. Negative control ISHIKAWA cell line (left image); PAPSS2 knockdown ISHIKAWA cell line (right image)
4. ISHIKAWA 4RRe 228 QX B4E(K); ISHIKAWA ZHAf % PAPSS2 Bi{R4E(H)

Figure 5. Negative control HEC-1-B cell line (left image); PAPSS2 knockdown HEC-1-B cell line (right image)
[ 5. HEC-1-B ZEfn Rz AXtR4A(L); HEC-1-B 4R ZR PAPSS2 R{K4A(A)

35. RRAUKRNFERNREREEFEREHAL S PAPSS2, ERa Ef FIK

Gy AL R IR, PAPSS2 ff ER ()& ER (+) T EWBERIAY & T IEH T8 WAL BER
ATHT 72 A B 4 SR IE 3 72 IR ZH 23 b ERac 1 ERB /KT 3E4T T 2007, KB ERa 1£ 75 N e
RIXCT ARG A 75 AR 5% T 5 WIREH Y, ARG A7 5 A I ERa f s ERBIET B IR
S Hh Rk B AR T A I A 1 R R 55 T E IS, E RS (P < 0.05), UL 6 KK
7.
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Figure 6. PAPSS2 expression in non-tumor endometrium and EC tissues
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Figure 7. ERa and ERp expression in non-tumor endometrium and EC tissues
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4. g

T 5 PR e M AR T R G LR R 2 — RO B A R I SRR ik [ R B R A A
FHEIA[L], WGPRIRAT IR FHE TR 5 P e KB 3 R AR A7 1A PR B IR T 52 1 et T+ B Y 4
3, B AT B Lot A A B RN 2 —[4]. BRERILE AR R RIS I R BB BRI
EB RN RE S MR Z R (ER) A&, Ik, SHRRREESS G 1T LLORY 4 A AN 2H 23 G 52 ik 8 v PR B R 1 52
Wi, X AT AE A BT SR MR O T

ER AWML ——ERa 1 ERB. KA LSKRIHEF RN, MEWER 7T DAYEFR 40 M A7 78 A i 5 40 i v
T2, ANFE BB T ZE R ER TEAY[5]. EARIX B Rl 22 0k BAG A H O g5 M R R, (HEATIE
e e A R R R AT RE LG AR LA PUAE A, M OGHTF R I ERa AULT- 2 Sk iR v 11 1 R A T 2 [6]
[71[8], 1M ERpB Fi& FEAK 5 b Jed 3k e PN 3% # 1t i B2 A AH SR [7] [8] [9]. #E M %E, E2/ERa B &YW LUK
55 5 41 0 JE SRR T BT ) 2 A 4R, T E2/ERB R A WIAE 2 AUE LR AT LA S A T
K E 40 3 75 A0 R SR IA AU R B, B2 S 1 ERB W LAAE Bt B2 R B JF 31 %) ERe 3 14 [10],
M ERo SEFERSL, 0] REHAG ME R Mg 0w 7 s . [ERE SN, Eongms, WEs
ERa/ERSMRNA L3 & 2 1 in[11] [12] [13]. ERa Fl ERB HIAN -1 2235 7T A8 7E Ml o8 ) & A2 Ak Jé v ke
HREAEA[14].

TRER AR I FE AT R ER SR el 3-B R IR LF -5- B IR IR R £h(PAPS) fit45, PAPS HIAZE PAPS & il
(PAPSS)ALA= B, 035G M A IE A ——PAPSS1 Al PAPSS2. W57 # B PAPPS2 HIMEALIE I L PAPSST =
10~15 f%[15]. AW EIR[2], PAPSS FIARELAE i mT LICKE J5 35 b g 2 20 i s e M R B R AL N RIS
PEFEI, DA 400 G 2B R R 22 0 24VE . 4B4RGE[2], PAPSS2 JEKZAS Tl A SR H e ta
PR PR A% 1) B B 0 — — I B TR % B A B (SEMD) . Kurimaet 25 A\ [16] [17]#R14 T PAPSS 3 K] [y 4
R GHUNR I, R RATERS . Bk S . SR, PAPSS TEREIE, KA T 5 Wik
e R BVE I MRS L g e . BRI, 4R9T PAPSS2 X 4RI s . VR T S 24 (s &
RAHEERZ N,

AT, FATEIL PAPSS2 76N | BU-F 5 I 4 ISHIKAWA FIIRIEEZES T A N BETFEN
I HEC-1-B, W] PAPSS Riknl e 51 B WM 7 BUAHOC . FRATTHI A SIRNA B H JufE AL EC
YK IE PAPSS2, RSMISEIGSE R EoR, KRIA PAPSS2 $2m W8 EC A AT 5214, IF42
TET 4RI GEIE T, $E7R PAPSS2 RIRELE T AR R AR R T RN AL R E R . it — PR
PAPSS2 ;& fidid ER RIEMEH, ATEAT AL, il ERa ERB ET B WAL IEH T8
PR AR )ERIE, KIN ERo 16 5 P B HH RIA AR T AN BB A 0 SR 55 1 B B ZE 2, Rt
AU A B I ERa i, X S EATTTUAE ERa IR E AT & « ERB 1615 PN e vh 2k B AR T
AN BRI AR N I RO 5 T N RAH AN, KB ERB W RS TR R A LA 55 KT PAPSS2 TEFE
PR R R ATE FH 3 3 B T D 28R R A7 5 BE R — 2D A 5T

g RN, PAPSS2 5B WS AMIG, HAERRA . RESREMEBEH, FHTESS5A
T8 P BR AN AA TR 25 . AW 70 A BT B PAPSS2 1 N\ N ISU v 0 VA 7 S S mT e, (R
RAEAE R R U BN R 5 DA AR A 5 8 B AT 75 g — D4R 9T

EHEWHE

K B ARFH A7 R 4 (Y 5 - 81603138); LA MR FF kAR A A 55 B Wi H (45 : gxgwfx2019006);
LR 3 AR F R H ORI H (5 KJ2019ZD25).
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