A ERR 22 (A AR h0) 5539 B4 4 1
< 528 - Journal of Nanjing Medical University (Natural Sciences ) 20194F4 H

BT -
PGAMI fERE PR IR TR P HIRIE R EiG R EY F)

F T A&, KA AR, R L EM,E H,T
FA S R PR BE e A SR}, Rt BE R R 2% T ISR AP VL0 AS S0 %8, VLo F At 210029

i

34

G

(8 =] B89 UFHR HlBR A7 1 (phosphoglycerate mutasel, PGAM1 ) 7E A E fif AR FEBEME IR (salivary adenoid cystic car-
cinoma, SACC) i ik S R AV Y1438 o 773k M 31 491 SACC 1 25 (9 1E 4 BRI SV FLD) A, S AL IR W 5 v p
PGAM1 25 357K, /3 M Heakak S O B2 (B AR DG . AN SACC 6 RS TR RE A i 32 (SACC-LM) W BIFSE X 42, ¥ 1
PGAMI1-siRNA T4 i BL, K43 BT PGAM L TR 5 4Nt R BA (3458 B8 ) SERERE ) AR ZERE 1281k B P B A2 ER A v (West-
ern blot) Rl T4t Fi J 560 4 8 2R 1 2 (MMP-2) o 4 26 11 9 (MMP-9) (M 28 B4 2 1] (N-cadherin) | [ 52 750405 785 Ff
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Expression of PGAM1 in salivary adenoid cystic carcinoma and its clinical and biological
significances

Luo Yadong, Wu Heming, Du Hongming, Song Haiyang,Ma Yunan, Li Meng, Ding Xu’

Department of Oral and Maxillofacial Surgery, the Affiliated Stomatological Hospital of NMU, Jiangsu Key
Laboratory of Oral Diseases , NMU , Nanjing 210029, China

[Abstract] Objective: To study the expression of phosphoglycerate mutasel (PGAM1 )in salivary adenoid cystic carcinoma (SACC)
and its clinical and biological significance. Methods: PGAM1 expression was detected by immunohistochemistry in 31 cases of SACC
and 25 normal glands, and the correlation with the clinical pathology parameter was analyzed. The highly metastatic human salivary
adenoid cystic carcinoma cell line (SACC-LM ) was transient transfected by PGAM1 siRNA interference clips. Cell cycle changes , cell
proliferation , migration, invasion were evaluated. The changes of matrix metalloproteinase (MMP)-2, MMP-9, N-cadherin, E-cadherin
and vimentin expression were examined before and after the interference by Western blot. Results: PGAM1 was expressed at a low
level in 25 normal glands. In 31 cases of SACC, 20 cases(64.5% ) expressed PGAM1 at a high level, while 11 cases(35.5% ) expressed
at a low level. The PGAM1 expression was significantly higher in the solid pattern than that in the tubular and cribriform pattern (P <
0.05). The expression of PGAM1 had no correlation with gender, age or tumor location (P > 0.05). The down-regulation of PGAM1 had
no effect on the proliferation capability and cell cycle of SACC-LM cells (P >0.05) , while cells migration and cell invasion were
inhibited significantly after PGAM1 was down-regulated (P <0.05). The expression of MMP-2 and MMP-9 was also down-regulated
after PGAM1 was inhibited (P < 0.05). Conclusion: The expression of PGAM1 was associated with pathological types of SACC ; down-
regulation of PGAMI can significantly inhibit the migration and invasion of adenoid cystic carcinoma.
[Key words] PGAMI ;salivary adenoid cystic carcinoma ; pathology ; migration ; invasion
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THE i B A 22 P93 (salivary adenoid eystic carcino-
ma, SACC) S 3 i f 5 UL 1 b Rz 1 X e 2 —
7 T S i R 110 219%0~24% ", Sk BRI K T/
ViR B U R, B AR A A an S < FLIR gD
UL, SACCH: K &8 itk , i g B KA
TRAR I W8l 22 M 25 ) R R A b e B | LI e
MR E ] i540% , Fil5 2" . SACC MJEHEE L7
3L, 4B A SRR AR A AR LAY, H v S A
SACC [ il J5 B B B8 i IR R A fL AR 22 . H Ay
SACC BIRTT I AR By R YIBRER A AT N
F, H R TR AR 28 M R b 2k LA T s 5 1
TR A I 24t IR IT RO AR A SR AR BRAR AT
TR I R RN RS R

U AR FE 45 SRS, s 200 By 3 5 5 AR g
SEABBEVINCR, Mg AR A A AR T
T [ 3 S PR AR AR AT R L SR War-
burg BN, FEME B R DR T IR G S
55, DA T AT T i a8 A S s AR 1k PR 3
7 I —ASBUERE o W2 H I R 25 57 1§ 1 (phospho-
glycerate mutasel , PGAM1 ) /2 5 T fiff 1k 22 v 71 G
ity , B 5% % B PGAM 7E VT 22 0% 1k I vh 410 22 v 3R
kISP TR AR H BT LT
PGAM1 5 SACC 3¢ R Y AH B , ASHiF 93 38 3 fe e
204k 7 B WFIE PGAMI 7E SACC Y 235 K S ilf TR
WEIS B Z R . AL, il it siRNA T3 AR
T 8 SACC = % % W fig 4 Ml & (SACC-LM)
PGAMI1 K 3R 3K | A6 14 f5 36 ot 4 ) 28 11 i 2
(MMP-2) 542 J@ 25 1 i 9 (MMP-9) il 22 AU A5 h
5 F (N-cadherin) | [ 2 FIE5 25 25 F (E-cadherin) |
WY B M (vimentin) 2 15 15 B0 19 48 46 DR e H X6
SACCHEFH IR FUZZE R0, W10 PGAM 7R
SACC &R ifEH

1 #RFTTE

1.1 ##
1.1.1 gtk

A B R R 1 £ e 2007 4F 4 H—
2011 4F 11 H W7 O a0 i /b RHA IT B9 SACC £
FRRELY] 3L 31 6] A IS 27~75 % Vi AERS 45 %
150, e 16415 /8T 45 B 1 131,45 % K L )
18 4515 A 3 48], 40 i 3 481, 5 T B O 8], /)N e R i
16151 (B 14 1) S8R 2 5] ) . 4% 2005 4F WHO M
i Ffr g 20 212 o AR HE A2 T AT B 20 Y L Sk
#6451 (19.35% ) , Tifi FL 7L F1 R 45 74 25 1611 (80.65% ) o

JIT A 35 91 24 8 30 e R ARG 5 0 B2 W B 6 12 W
9 SACC, RAG¥IAREEAZ S A0ST J3O7 MAEDIRTT
HITEAR B2 FARIGIT o R RRZH B HR 25 451 3540
WSS R B, HLR & 5 SACC LG, B
T BB A P X6 B, TR AR R R 2,
A BE A A R LA RS
1.1.2 &5 5

SACC B A4 4 22 SACC-LM g [ 5L 5 A=
VIR A BR A 7 . RPMI1640 55 55 Wi G 28 1 3
(Gibco N &), EH) , Lipofectamine™ 2000(Invitr0gen
oA, FEED, bt A PGAMI Fi 4K (Abcam 23 ] , B
), P A MMP-2 .MMP-9 . vimentin . E-cadherin .N-
cadherin , B -actin JT 1K (Cell Signaling Technology 7%
A), 3 E ), qRT-PCR il 7 & (TaKaRa A H] , H
A, CCK8 5 & (R L T A, HA) , Transwell
/N2 (CORNING 2~ 7], 2 [H) , Matrigel (BD 28 7] , 5%
ESPpS
12 Fik
1.2.1 Sypsafeié

PRAS 248 IR AR A S5V R (R 4
wm) I R 5 R H R R R A RS K
3%H0.0%F 20 min, PUIRIER NG 5% 4 1l
HEHEMA . —$H0(1:200), 4 Cidk, LAPBSYE NI
PEXTIE . Z i F 30 min, SABC 7 20 min, DAB
SN RS min, PPYE. IRR KB Y HHLBLK iE
WY T B A

BT AT Y1 R 43 B 2 05 A7 2056 A s BB 2 A4 78 XL
B IEAE . i WSS PGAM 1640 i vh 323k i e 0,
558 58 0 B 200 B A B R A T 0EA |, TRA A o 4 R SC
BRI IE ke Je B B, JCY (0 043 IR B R 1
g7, S BAE s AR AR 2 45, hRE s AR B A 3 4,
SRPAE . RS ERY) A TE A (200 1% ) T BEHLE
HUS ASPREE N T EO8H PR 0 B s e Am gk e e
RN FIRE . RIR R I AR 047
(0%~5%) , 153 (6%~25%) ,2 43 (26%~50%) , 3 41
(519%~75%) , 457 ( >75%) o i VRS YL ik Ji
F PR R R AR : & Tl T 6 7 b s ik IR
651 HAKFEIL .
122 fmfassicl it

SACC-LM 4 #ER FH & 10% 8648 LG (FBS) 1Y
RPMI1640 5¢ & 15373, B T 37 °C .5%CO. 55 =46
¥ . /N T3 RNA (small interfering RNA, siRNA)
JP 80 R b B AL R TR R /A, Ty
T ¥ PGAM1 £ siRNA 1E ¥4 . 5'-GUCCUGU-
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CCAAGUGUAUCUTT-3"; ;2 X JF¥ %1 : 5'-AGAUACA-
CUUGGACAGGACTT-3"; FHPEXT BEIE SLJF 41 5'-UU-
CUCCGAACGUGUCACGUTT-3"; Jx X ¥4 5'-AC-
GUGACACGUUCGGAGAATT-3" ; 5% YL J5 ¥ 4 Lipo-
fectamine™2000 7= it I 4 347 o
1.2.3  Western blot # M| F # 5 £ fo 48 X & G 09 &
K A O

YL A8 h i, W AE AN MIUTIE RIPA 24f#% , BCA 745
EHE )G % FREFT SDS-PAGE HLJK , FE 1, 5%
BSAE ]2 h, —Hi(1:1000)4 Cit i, Ve, —4i
(1:1000)F{EIFE 1 h, PR, G, LIB-actin(1
11 000)FEZ IR,
1.2.4  EaF %A Z Z PCR(qRT-PCR) A& M F 320 &

Eeye a8 h)E WA UTTE , TR1zol T 42 HU 40 A
RNA, i %% 5 18 cDNA, PGAMI 51 ¥ /%5 Jy i
5'-CCATGCAGTTTCTGGGGGAT-3'; Filf:5' -CC-
GTCTGCAGCTACAACTCA-3'., Ll GAPDH HNZXf
ML 3R,
1.2.5 CCKS ¥ 2m fieL 3% 74

e 04 b5, LR 5X10° 442 22 96 1L
M, B E 6 S E AL, W& 24 h, LI A KT fif
Bt A 100 WL 7 10% CCKS8 ARSI , 55 2 h, B
FRASCI 3 K24 450 nm FWOGAE , T4 3 UK
1.2.6 XA U 2m e 5] 2R

B A8 b, WCAE AN I DT I I A TR 1 70%
CBERE R . AR TTVE , I AR N BE (P Y 4,
W IR 30 min I AR DNA-PL 2O
SRIE, HAE 3K
1.2.7  RVRIRIEAS M 2a feL it 45 48 A

B G J AR RS R AT B A M, 1 A A Vo6
YRS —" R, TS 5 R R ve M 2~3 7k, TG
ML HE SR AR BERE 55 405 T 0.36 F1 72 h 7E {35
TUsE T USSR N ) A i 3281k, FE 2 3 1K,
1.2.8 Transwell 5 346 28 fefZ 22 48 A

HUBD matrigel (5 mg/mlL) FE 5T i 1: 8 i, Tran-

’A“ ;

E1 PGAMI1ZESEAEE(A) . FFFLE(B) JEEE(C)SACC IR IEERER (D) R RIEE R (RZE AWK, x200)

swell /NE P& FLINA 50 pl, 37 CHEFE 5 h & [
AL, KA AR A LA 200 WL 20 3% (2x10°
A, FEPIAS00 pL % 10%FBS R 2, I
B 24 h; PBSIEVE 5% [ 22 5 MR A2 2 I )2
Y, 45 Y, BEALER S > A IR 5
Mr, EE 3K,
13 %itss

S5 43 B 4l FH SPSS22.0 %k 45 43 #r K A £,
PGAM1 19 3 35 5 i R 95 B 2 B00C 2 19 43 i 4
Fisher 8 UJME 3% o T 5008 R FH ¥ 8 e pm il 22 (x
+5) 3R R I T T, B EEKa=
0.05,

2 # R

2.1 PGAMI1 £ SACC ¥ ey &k

PGAM1 4 {5, J5 ¥ 0 [H PR R 2 67 T MU 3K
PGAM1 7£ SACC Hr 3B 2, — ey v BH 1 5ot P
(1), PGAMI 7E SACC H R &3k (LA E5r=6
430204, 5 64.52% , 1 25 15 1F i A vh 1 Ry ik 2
ik, SACC H' PGAMI [ ZRIB W] I i T IE 8 A, 25 5%
AR (P <0.05),

PGAM1 7E SACC R AR m IR 5 B AR
W K gk A BB A JE & (P AE 2 51 0.273.0.719,
0.929), PGAMI 7ES21ARRI SACC Hr (1 2345 5 T L
RURIBRAE R (P=0.043,% 1),

2.2 si-PGAMI 474 PGAMI #% % A st &

5924 hJ5 , qRT-PCR AN & B PGAM1-siRNA
UL (si-PGAMI A1) 5 FIPEXT A ZH (siNCul 4 ) #H
k., SACC-LM 40 fifiH PGAM1 2 K 26550 W R, +
PR m (El2A) o 7G4 48 h )5, Western blot A5l
T J5 PGAM1 £ ik |, 45 L W R @ si- PGAM1 41
PGAMI I K B T B, 278 PGAMT 235 F [ (1A
2B),

2.3 si-PGAMI %+ SACC 2 L 8 A A= 38 75 69 % v

YL 72 h )i, si-PGAM1 25 siNCirl 4145301 40 i

C G D

Figure 1 PGAMI expression in solid pattern (A) , cribriform pattern (B) , tubular pattern (C) of SACC, and in normal

glands (D) (immunohistochemistry , x200)
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F®1 PGAMI1 RiZ5IGKRSEHIX R

Fei 0 22 S8 oG T2 (P > 0.05, [E 3A) s 54 gy

Table 1 Relationship between PGAMI1 expression and 24 h 5, si-PGAM1 F1 siNCtrl ZH SACC-LM 4 fifs $4 5
clinical parameters [n(%)] B W B2 5 (P> 0.05, [ 3B).,
— ——— — i
lRSE P ks RS P 24 si-PGAMI %+ SACC it A5 Fnd £ 4 A o i
J] l R
" v e T SRS 3 J2 B si-PGAM T 41 siNCurl 41 4L
’ ' % 7 5 2k B o 4
4 6 12(75.0) 4(25.0) %%EJM%U(IEMA)O Transwell 25 5 i 78 SlNCtrl,E
A 0718 ZE AR AN (183.00 + 10.60) 4>, si-PGAM 1 £ 2F
<45% 13 9(69.2)  4(30.8) JIEE 44 B 550 A (42.00 + 8.70) 4, 2 %A it E X
=45% 18 11(61.1)  7(389) (P <0.05,/K4B) , $&75 PGAM1 R 5 SACC-LM 41
v 0.929 1R 28 he T B BRI
LT 3 20667)  1(333) 2.5 si-PGMA1 #FSACC 2 e An % & & £k 69 AL
WF R 3 20667)  1(33.3) PGAM1 i/ , MMP-2  MMP-9 {3 54 JK & {E
%T}fﬁ_ ? 5(55.6) 4(44.4) AR, L UK S5 HT 25 40 5 11 N-cadherin . E-cadherin ., vi-
10 NS SO enin B TR LU B EAB-actin
L™ < . Z% 2 . i i / S 8
oA 6  6(100.0) 0(0.0) NZ) ’LRHJF?EE MMP 2.‘MMP 0 ?ﬁ%’é\ﬂi%
WILRIERAGE 25 14(56.0)  11(44.0) %, 1M N-cadherin | E-cadherin . vimentin [ A% A
AR (E5) .
A B
0# 1.2+ * 1.0 *
212 f.“lﬁ
K 1.07 siNCtrl — si-PGAMI # 0.8
7 0.8 : r
= 06l PoAM] W S 20 (D, E 00
=N 0.4-
% 041 Bractin GG /5 0. =
= 0.21 IJ_‘ z 0.2
00 : : =00 . .
siNCtrl si-PGAM1 siNCtrl si-PGAM 1

A:qRT-PCR ¥l PGAM1 2557k 3 B: Western blot Kl PGAM 1 25 13635 KF 5 ZH HE 4, P < 0.05,

E2

si-PGAM1 3F SACC-LM 2l At & PGAM1 B T iE{E

Figure 2 The down-regulation of PGAM1 after transfection of si-PGAM1 in SACC-LM cells
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Figure 3 Effects of si-PGAM1 on cell cycle and proliferation of SACC-LM cells
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Figure 4 Effect of si-PGAM]1 on migration and invasion of SACC-LM cells
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Western blot &l AH I8 H &k /K, P < 0.05,

E5

si-PGAM1 ¥ R1EX ERRRIE

Figure 5 The expression of related proteins after si-PGAMI1 transfection
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