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Differential expression of metastasis-associated genes in primary tumor circulating

tumor cells and metastasis of human giant-cell lung cancer cell line 95D

Li Xuetao Chen Fanglin Wang Xinxin Sun Jianguo Chen Zhengtang Cancer Research Center Xinqiao Hospital Third Mil-
itary Medical University Chongqing 400037 China

Abstract Objective  To analyze the differential expression of metastasis-associated genes CD9
RHOA MYLI2A B2M PTOV1 and HSPA1B in primary tumor circulating tumor cells CTCs  and me-
tastasis in a xenograft nude mouse model of lung cancer with spontaneous metastasis which is established with
highly metastatic human giant-cell lung cancer cell line 95D. Methods Metastasis-associated genes CD9
RHOA MYLI2A B2M PTOV1 and HSPA1B were selected according to previous experimental data and
gene ontology analysis by GoSufer software. The xenograft nude mouse model of lung cancer was established
with 95D cells steadily expressing green fluorescent protein GFP . Fluorescence-activated cell sorting was
used to purify the tumor cells in subcutaneous primary tumor peripheral blood and metastasis. Real-time PCR
was used to detect relative expression levels of the above genes in the tumor cells. Results CD9 RHOA and
MYL12A had the lowest expression levels in CTCs medium expression levels in liver metastasis and the high-
est expression levels in primary tumor. PTOV1 had the highest expression level in CTCs a medium expression
level in subcutaneous primary tumor and the lowest expression level in liver metastasis. B2M had the highest
expression level in subcutaneous primary tumor a medium expression level in CTCs and the lowest expression
level in liver metastasis. HSPAIB was detected only in subcutaneous primary tumor. Conclusion CD9
RHOA MYLI2A B2M and HSPA1B may be potential genes inhibiting lung cancer metastasis. Gene PTOV1
may contribute to the micrometastasis of lung cancer.
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AR serial analysis of gene expression SAGE & T A
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REER AT HE A AL gene ontology GO 43 7 I fi
Ve AT e S MR RS AH OC Y JE K FIH Real-time PCR
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BALB/c BUNEL20 FUS T B b EEBES:80 5 P 4 ~6 T
% HEHEAI PRBTE 16 ~18 ¢ THBMEFSE RERks
Y GFP [ A i i fifi 98 = e B bk 95D/ GFP K -3
95D £ ffd phy AT = e b A B 05 bk 1 G 7 RPMILL640 85 5%
F RENGA MY Hylcone AR MEEEIV DNAE I GIBCO
INT] LTINS fH M Boster /Y] FACSAriall cell sorter BD
/~d)] RNAprep pure Micro Kit TIANGEN /A %] ReverTra Ace
qPCR RT Kit SYBR Green Realtime PCR Master Mix TOYOBO
INE] ABI7500 s 98t 5 PCR &4t ABI 4 d]  CRi-Ma-
estro2 TR E 4. CRI /A% BD FACSAriall 37 =X 2 it {3
NANOProp2000 # 2 ¥ 4% Thermo 23 7]
1.2 7%
12,1 ZBERRYTHRE R s g v st &kl A i R e 7%
L2 FRIAZE AR 3 A5 3 A5 DL LR N E AN il = RS
95D (175 B3 GoSufer B BT K A =X gt HE Iy AR
WE W EEN T P{H =0.05 53Hr AW biological
T IEE molecular function  #AJEZH 4> cellular com-
ponent FEHCH A SAMAIER KEF HEH RGBS HOC K £
JFREEE GO VERAR B & 41 RS i 5 4h i B i SR 1R
1.2.2 95D/GFP (3% LiEasE ik GFP iy A F 41 il
FER Rk 95D/ GFP [ 3 95D 41 M WF s %t 4 & 10%
JiG 4 MK 1Y RPMIN640 5 FREEAE 37 C 5% CO, %M F i
1.2.3  GFP bRic YRR B T RS ARIRE B B R T RS A A (1 e T

BOWEUAE KA BE 95D/ GFP 4ififl W A Btk lm A S
i (g RPMIL640 3557 i B2 WA Tl e 40 Bt B 1 000 r/min
A0 S5 min WELME 7 B FAHJCIE ) RPMI1640
EAYM LA B AR A5 R AE 95% LU BJG B 20 HAR
BLLLLx 107/ R anidicsm FA MR~ EM2 AR5 T
B E R RV R R BE G A BRI T CRI WL ZE AR BRI (4 U151
B SRJEALFEIT R B AR RUR R AR H A R R A

1.1

process

B A BRI T2 R e 2 P L P 5 40 A A JE g e 71 &
1.2.4  JREE Rkt Ko b i i g B0 210 i 2 8 1 ol 4
B BRI FHEALFE S5 A 75% RG22 10 min - TR 510 T
WCHR B2 R I Rk B R R AR A B T PBS W h R
10 min PEEII5FERA 10 ml HER M FHIRBL 3R AR AR 55
Z 1 mm’ R/NGFHIA PBS 3 W it B 19 20 S5 R 1% 1) 162 5 il
IV 75 U/ml (1) DNA i [R5 10 ml EHETEIRIA 37 CH
DK 4 h 2400 HANMIARE I8 4008 1 000 v/min 2 i 25
5 min 7 W UIIEMA 0.5 ml PBS #kk % 1:10 {KFS
B A 37 CHURM LA ZAFA Boster  REMRITIRS] vk
2% 5 min FRLANARSE 2RSS 1 000 r/min & .00 5 min
F EWE A 300 pl PBS SRS EHLOTEE T O E 2
TISCER B B e 5 4% 21 240 L 28 ik i 10 T 5 1y vk B £ 24
LS IA 300 ! PBS i B 5 EALrE i o ik A
fluorescence-activated cell sorting FACS 41338 95D 40 Mg 4%
PR AS ] PBS s 40 FE 40 M v 23 45 v AR A ORI 56
S ZEBE RV E B EIRL BD FACSAvia T 3 =040 M A AT

R0 43

1.2.5 5 RNA 425 B FACS WCEE 14 41 2 % RNAprep pure
Micro Kit i FHRIENSE FF R ERAINAUGI D 260 /D 280
(9873} s

1.2.6 cDNA [l % BuD 260 /D 280 {H M 1.8~2.0

i) RNA B 50 # ] TOYOBO A & 19 ReverTra Ace qPCR RT Kit
WATEESE I RNA FEAEE 65 °C 444 T IA 5 min J5 37 BV
Fok b FE 30 pl WK ZRAFE 6 pl 5 x RT Buffer 1.5 pl
RT Enzyme Mix 1.5 pl Primer Mix 14 pl RNA 7 pl Nuclease-
free Water 55554 37 °C 15 min 98 °C 5 min P=YEAET
4 °C 8 -20 CHMTF
1.2.7 Real-time PCR ¥ F TOYOBO /2~ &l ) SYBR
Green Real-time PCR Master Mix i & ABI /A 5] PRISM 7500
R & PCR {47 PCR 2 &4 20 wl WK R3S SYBR
Green Real-time PCR Master Mix 10 wl [J##5[4) 0.5 ul FiE5]
#10.5 ul cDNA JFH 1 pl 2840k 8 Wl AANFERE 3 ANE AL
FEL H U BT E X BR L B-actin Ry S EE R &M O
PTOV1 HSPAIB MYLI2A 5 94 C 1 min 1 M3 95 C
15s 60 °C 15s 72 °C 45 s 45 PMEH  Q@CD9 RHOA B2M it
[H 94 °C 1 min 1 M§FFF 95 C 155 55 °C 155 72 C 45 s 45 4>
PR BB AR A shid RG] ABI7500 System
SDS Softwarel. 3. 1 X PFHEA TR AR ARXT Feah Bt 274 D5k
W 51 EE TAYBARARAR G Wk 1

*1 SIHEBEF

FEH 55 1Y% PR 51975 5' -3 IR Vi
RETH] B-actin  |-3ff TGCACGTGGACATCCGCAAAG 205 bp
Fi# CTGGAAGGTGGACAGCGAGG
NM_001664.2 ~ RHOA  I-jif CATCGACAGCCCTGATAGTTTA 108 bp
T AGATCCTTCTTATTCCCAACCA
NM_001769.2  CD9 L3 CAAATACCTGCTGTTCGGATT 117 bp
T GTTTCTTGCTCGAAGATGCTC
NM_006471.2  MYLI2A i AGCCAAAGACAAAGATGACTGA 188 bp
TFii# TAGAAAGTCCCGTTTCCAGTCT
NM_004048.2  B2M I3 ACTTTGAGTGCTGTCTCCATGT 159 bp
Ti# AGCTTTGAGTGCAAGAGATTGA
NM_017432.3  PTOVI i TACTCTGACTCCACTGCAAAGC 199 bp
TFi# AGTCGCAGTCTCTGTTGGTG
NM_005346.4  HSPAIB  I-ji¥ ACTTCGTGGAGGAGTTCAAGA 164 bp

Fif GTAGAAGTCGATGCCCTCAAAC
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CD9 RHOA MYLI2A B2M 7Efili# # k- dE 2515 1 PTOV1
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2.2 mAHEZLISD/GFP g LA BAER
PREURCT FE 95D/ GFP2 JiJ M0 U =R 100% I

3 HURMEAFRE 2 A KA 4 RO s 1 1k

CEEMEER 3 L ~3 Rl BT BRSO e #%

1 A B B BO TR IR &AM A 1125 6 ml
2.3 #1A FACS % B # &£ mpe ik
FIH FACS 7 S MR 25 2140 o S0 J] il e 7 L 1

PN AR W TP 3 1 Y 3k GFP B 40 A 43 5 e 45 20 R B R
2x10° 3963 5x10°
2.4 Real-time PCR #n|

NANOProp2000 4% B2 6 ill X Thermo 45 | A& 4H Jifg > i
RNA D 260 /D 280 {E4r5%% 1.86 1.97 J 1.85 i T
1.8 ~2.0 UiHARES RNA 4ifEde i nf LT F—2 58
BLRE f0 AR X 28 B 200 Mt il 4% 43 B S ABI7500 System SDS
Softwarel. 3. 1 FPFAGI 22006 53 BEAS S5 42 2 4 gk b A7 M
TR GRNES DB IR SR HSPAIB
FE R T IRkt bRk FESMNE K % Ak h AN R ik
FRURFNESR 3 h
%£3 TEKBEHE—EEEMTEGER AFHBEEE T AR

BH# R BT AE A AL 240 UiRE2
CD9 1.043 0.873 1
RHOA 5.074 0.513 1
MYLI2A 9.091 0.282 1
B2M 176.765 6.276 1
PTOV1 1.594 1.811 1

2.5 RBHBHFLER

LR PIR SEIR S5 S &2 3 WL 1A PTOV1 5 HSPAIB
FERERTE R Kk s FEFE R AR R AR R s PRI S 56
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e 568 (WA BEHEER CD9 RHOA MYLI2A B2M
SR I AL AT AR A I L N A T REYE PTOVIL BAR(E5E S
JErpRERIA (HAE CTCs i3RIk Thm W wl AE T T e 2E il e 40
I L 7 I i s b

3 it

AR R IRATSE G N GO 437 GFP 2 s it
TS 43 1% AR S Real-time PCR A 45 77 i HL 8 T
CD9 RHOA MYLI2A B2M PTOV1 HSPAIB & [K 7E
Bkt SN IR R K I AR ) Rk 25 S X uk
SN SN RRG Y 28 B0 I AMET A K 3k
197 — AR S 1 I e A 1ok B rp L DR Ak 1 i
LArfbita i 8 Hoh PTOVL 5 HSPALB 3 K 7E P
WISk AR B F AR R ) & RHOA 3
K TCie ARk Tl B8 i J2 10 A0 e g 4t
PR RIS LR T e 8 RN YR T
KTEZE ] heat shock protein HSP 70 K j% HSP & —
Fhm RSP U ) I A AE T A% A B AR A
farh FEAFRAAET HSP BN EIR P40 0E nY 1
5 IIEHAE R ET MEMIDIRERN S 7rdl
OB = A (1 G 7 e B AR A U TR I IV i 1
SUNERRIE S A AR N HSP BRI AR
HIRRITS Lk SIEM EAERRd 2 g A S
FIPREEIE 1 5 WA EZAEH Conroy 25 * MR H:
SR K/N R HSP2T Rz % HSP60 HSP70 FKjik

66 ~78 x 10° HSP90 ZjiE 83 ~90 x10° A
HSP110 ZZJ%  HSP70 J&iffd #A R v 2 11 1) 32 B2 A%
M AR R TEASFZEE R M AR AN R AR
FHLHI HSP70 KA AR FRIVEH  Garg 45 ° K BRLE 1A
A5 rh e /> HSP70-2 7 5 509 20 Mo vh (%) R 35 Al LA
Mhlma g A REE T 0 )7 Z8HE )] Partida-
Rodriguez 25 ° i1, % P HSP70-1 ()KL 5 B A BE
M B—Trm R T & BLULER HSP70-2 J5 fiE
W S OIS SRR T M S BT A e T e L
i APERELREAR I s HSP oA R — A
TEIMHIE S I NK 2t b gef 7 50 © itk
A] UL HSP 78 i K Ak R ad f v i) AR ML 8 A 7
Y HES G ARSI EE R AT AT LAHEI HS-
PA1B GRS 95D |5 4 A fii Jes 174 1 £ 1z b 5% 7%
S VA 1) IR A R A0 o) 2 A

A SRR PTOV 78 i 41 i 5 A Il 0 1 ok g
gk 5 OR A AN R B IR A O SR TR AE A b
SRR UESE N FEARSE S PTOVI JE B AR
i3 S S A kb b i R s R T B R e kA
HAE CTCs Ry FRIXEAN S T I Lk I PTOVL 3£
IR FHE T DA E 95D 4 it 95 240 A ot 7 JF B
AR E I AR AR A R TR T TR IR e AL A

e BUAEAR Z2 90 35 ek DR s 5 PR AGH I 1) D0 ks 25
Fb A5 AN (] e i ek AR B et 22 (D ) e PR ik 2
St OB X R v A TR B I e B Y DG B S [
{HZE R AR LG TR AT AT AR B 78 & ke 7 bt
Z )RR 2 5 A 25 T AN K1) 5 DR AR A1 B 9 4
A2 R RO B 5 e B o R v 0 R
Wit A E e MWEERE - 2L R ZHERS
SR A B FRATHE 58 IR 5 AL SR B AR AR
A BB S A WA e R A B 1 5 DR 3R Ak AR 4k H BT
BRAEMELASCILN)  AES0 CTCs & )7k FE Rt
TR F ALY Bk A MRE S ik
AR T R R R BURE R R Wang % 4l
THifiz F R T i HL & 063 surface-enhanced Ra-
man spectroscopy SERS 2N KTk 3k & 4 CTCs FH7F
19 443k 25030 ik 98 8 35 18 5 100 75 /4> A1 Ji ot 41 e o
e eE et 1 ~720 4> CTCs - 1A SEH ] GFP 7%
EEHR TN FACS S8 AT A1 JE] i 478 B4 v i) 92 4
LIRS AT RERY R AR ks
2 O ELS IR i AR OC R R 2L T — AT AT By A
EIWIRvS
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