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Screening of potential molecular markers in cervical cancer cells
by ultra—high—speed cell selection platform combined

with cDNA microarray technology
Chen Hongxiang', Zhou Zihua®, Zhou Yanhong’
(1. Department of Gynecology,Xinjiang Uygur Municipal People’s Hospital;2. Department of Oncology,
Loudi Central Hospital of Hunan;3. Cancer Research Institute ,School of Basic Medical Sciences ,
Central South University)
[ Abstract ]| Objective : To screen potential molecular markers of cervical cancer cells by ultra~high speed cell sorting platform com—
bined with ¢DNA microarray technology. Methods : In this paper , the MoFlo XDP—type ultra—high—speed cell selection platform was
used to purify cervical cancer cells expressing CD38 and not expressing CD38 on the cell membrane surface. RNAlater technology
was used to obtain the RNA required for cDNA microarray experiments,and then by gene chip analysis was made. Results: The MoFlo
XDP-type ultra—high—speed cell selection platform can be used to obtain cervical cancer cells with a CD38—positive expression of
99.0% purity. Conclusion ; Through the analysis of cDNA microarray , potential molecular markers of cervical cancer cells such as
RORA , PLIN4 , AUTS2,, and IFITM1 have been found , which provides a new technical method for the research of cervical cancer.
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1.12 FZLH  RNAlater RNA Stabilization Reagent(Invit—
rogen’2 F) ) HI T HA i 4308 F- 5 AL Y B0 Caski 2
P77 (RN Alater $25€ 7 ) ; TRIzol Reagent(Invitrogen /A 7)) T
ANALE RNA FOHEH All-in-One™ First-Strand ¢DNA Synthesis
Kit(GeneCopoeia 23 1) ) I T 5% PCR #3ll; ChamQ™ SYBR®
qPCR Master Mix(Vazyme /A 7)) T qRT-PCR (A ; [F] A
A RPMI1640 55353 (Hyclone 2 H) ) LA K 2 218 3
1% ([ 77408740 F1 CD38-PE HifA (Biolegend A H])

L13 5IPPsEE W 1.
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(£ [H Bio—-RAD 2] ) ; CO, B 544 (258 Forma 24 ) ; MoFlo
XDP AU E A 53 B4 (3G Beckman Coulter A H] )
A3 Summit v5.2 software (Becton—Dickinson,
Franklin Lakes,NJ,USA);qRT-PCR Z3#1 %k : BIO-RAD CFK
Manager 2.0 software (Bio—Rad , Hercules, CA, USA),
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1.2.1 B Caski MUK CD38 Rk /KT A 5 20 fif
A3k i Caski AMEE LR 60%~80% 28 111535 K 4m i
LR 1000 tmin B0 S min, 37 13, 1 x PBS HEE
V3 U H A B o o SR 2 S X B AL, SR LA S L
CD38-PE Bk 5 BRI 5 L 19 1 x PBS), F5MR AT,
4°CHOEIEE 20 min; 1 000 r/min 8.0 5 min, 3¢ L35, A
1 x PBS T LRI 3 YK ; MoFlo XDP 437 241 M ASUKG: I 43 H7
it iR A E) CD38 BHE R IA M 4 , 285 I A MoFlo
XDP A A AL /- D RS CD38-4uf Al CD38-4N i 4
MR T 2 AR B JC B 25 A o TR Sk PR LEs S
F2ERILF I qRT-PCR KHIE,

122 RNA Bred=il 5 2238 #EUS RNA FIH Nano-
Drop ND-2100(Thermo Scientific) % F48 Agilent 2100( Agi—
lent Technologies) K] RNA S8%:, RNA Bk &%) , FEA
AIFRIC R 2R A RGeS OSSR dn e AR . 0, B
RNA 2838 poly A R, FRE— 2 HAE Y R ARIC , ARiCiF /Y
RNA FLE 2858, Ve AL A 5 FI HT Affymetrix Scanner 3000

&1 72 RT-PCRETHMERSI#

FEIA iR IR

RORA GCAGATGGGTAACCAGGAAA TGCTCAGGGAGCTACAGGTT
PLIN4 TGCTGCAGAATGAGTTGGAG GACCCAGGTCACCTAAACGA
MANIAL GAAACCCCATCTTTGCTGAA AGCTGTCTCCAAGTCCTCCA
CD38 TGCTGATGACCTCACATGGT CCATTGAGCATCACATGGAC
AUTS2 CCAATGGCTTGTCCTTTCAT ACTGTCCCTGCAGCTGTTCT
IFITM1 ATGTCGTCTGGTCCCTGTTC GTCATGAGGATGCCCAGAAT
RSAD2 TCACTCGCCAGTGCAACTAC CACCAACTTGCCCAGGTATT
TMEM71 GGCTGAGAAGCTGGAAGATG GCCAGGTTATCCAGCACATT
GAPDH CGACCACTTTGTCAAGCTCA ACTGAGTGTGGCAGGGACTC
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(Affymetrix ) F 75 21 IR IR

123 Hdliotr  JFEARENR R Affymetrix GeneChip Com—
mand Console %14 (version4.0, Affymetrix ) 2B, Fi] Expression
Console (version1.3.1, Affymetrix ) 552 BUR 45 2085 71 #E47 RMA
Frufifl , 5 F T Genespring X {4 (version 12.5, Agilent
Technologies) HATIFZLA0M, 225 mRNA FIH Fold Change
O P GV A Y (=i s B A O 1 N o
(=20,

1.2.4  CD38*#f g 1 CD38- 4 Jif &2 RNA Myl 4f g &3
RNA FIHIRIRVEFEFE S Invitrogen 23 ] TRIzol Reagent K
Ty AT BRI A6 4343 3019 CD38 4l it Al CD38-
M (1x10%) 28 A 1 mL TRIzol Reagent, & F 7K I
20 min;#% M 1 mL TRIzol : 0.2 mL 405 L, I AKE REAAFH
FIGDT , IRIEIRT 15 s, VK L HHE 5 min;4°C 12 000 r/min &5
0 20 min; JEANIZIRCF 22 KAE TR TR 25048 (T 8 ) v,
KA RNAGHEIE 1 mL TRIzol © 02 mL 5&{)5 : 0.5 mL5F
PIEEELA), AT 1 S P VAT, VK L % B 570 30 miin;
4°C .12 000 t/min B5.0> 20 min, 3 3 A 1 mL B8 75%
2T 1R%)54°C 7 600 t/min .0 5 min, 7 L EE 3K
FHRS W TR AN ST AR A WAA , T8 5~10 min (PIAR W] 584 T
) I A DEPC 7K 10~20 uL, 784827, T Nanodrop {32 ]
FE RNA e i I T 542 qRT-PCR 4
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Caski 41111, 1 x PBS 50k 2 K, AT EUR B 1x10° 4> Caski
AN CD38-PE HifA 5 wL(SLHL) JFHHRLAN 5 wl /Y
1 x PBS,4°C#EMEHE 20 min, A 1 x PBS M3k 2 k5 I
MoFlo XDP #U 35 xCHHARAAG I, 455 s, % HRZH 200 L (1 x
PBS I & 1Y Caski ZHf) BEZR 1T CD38 1Y FHIE 3N 1.02% (&l
1A), SEHG AL 240 M T 40 M bR CD38 1 B 25 % 13.95%
(I 1B) , $2/”F 2.93%F Caski i L2 T % 15 CD38 2> 1
(I CD38*4lI fif ) .97.07%[1) Caski 4 Jfl 5 35 i A~ 335 CD38
231 (B CD384) .
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AN AFHRAAF Y CD38PE Hiik 4°CHEHEE 20 min,
1 x PBS %k 2 YJF |- MoFlo XDP B3 241 i {347 CD38
B B 1 220 A D381 CD38HY B Jii Caski 40U #EAT
3, HERIESM IS CD3S M4 T | L 1x10° 4~ CD38*
YRR PRI TG (0 5 i =R 255 R A 99.26% 11
YA LA SR 43 A 72 CD38* X Ak (&l 2) , $&R 4l b iy CD38 11y
BB Caski 4IRS T 99%.
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% 2 CD38*#0 CD38 E3ifE Caski ZHAERIZE R mMRNA HF
CD38* 4l

75 e A 2EFAEE FER AR NM5:

1 i 29279  RORA NM_134260

2 i 118.79  PLIN4 NM_001080400
3 i 10736 MANIA1 NM_005907

4 1A 88.01 CD38 NM_001775

5 A 87.33  CSPG4 NM_001897

6 A 7528 NRCAM NM_001037132
7 A 70.88  TMTCI NM_175861

8 i 58.86  FARPI NM_005766

9 i 51.63 ADAM23 NM_003812

10 A 50.51 ARC NM_015193

11 AR 3739  PSCA NM_005672

12 A 36.68  TSPANS NM_004616

13 A 3529 SLCIAI NM_004170

14 i 35.12  SRRM4 NM_194286

15 s 32.87 CESI NM_001025195
16 A 32.66 SLCI2A3 NM_000339

17 s 32.10 KLFI2 NM_007249

18 i 3149  MECOM NM_001164000
19 i 31.40 BDKRBI NM_000710
20 A 3092 CYP4FI1 NM_021187

21 T 600.89 AUTS2 NM_015570

22 M 515.04  IFITMI NM_003641

23 T 9543  RSAD2 NM_080657
24 T 57.45 TRIM22 NM_006074
25 T 57.09 TMEM71 NM_ 144649
26 T 54.58 XAFI NM_017523

27 TR 43.88  IFI27 NM_005532
28 T 4216 CCL2 NM_002982
29 R 3490 APCDDI NM_153000
30 R 33.76  MYCN NM_005378

31 T 31.86  0AS2 NM_016817
32 T 3041 KLKS8 NM_ 144505

33 T 27.69  B4GALNT4  NM_178537
34 Tl 27.13  DIP2C NM_014974
35 T 26.66  FAMS3F NM_138435
36 T 2628 CXCLIO NM_001565
37 T 26.02 NANOGNB ~ NM_001145465
38 TR 2494  Clorfll6 NM_023938
39 T 24.05 PRRISL NM_024320
40 R 2289 LRRCIS NM_001006939

2.4 CD38*fe CD38 % #1 /& Caski 4}t £ 5% mRNA 5 F 49
GO 447

A CD38+HI CD38ZH i 22 5 Ak A4k 2 5l 2 451U
B 1722 ANFER (FE CD38 A P ik LR 859 ANJEA
KT A 863 A~SEIH) 4T GO 43T A R KB B 51
He W23 #E (biological process) FEE A response to virus (GO
0009615) .type I interferon signaling pathway (GO:0060337) .
defense response to virus (GO :0051607) I cytokine —mediated
signaling pathway (GO:0019221) angiogenesis (GO:0001525)
SRR (K 3A) ; 40 I 43 (cellular component) 22 2 extra—

cellular space (GO:0005615) .cytoskeleton (GO :0005856) ,pro—
teinaceous extracellular matrix (GO:0005578) .extracellular re—
gion (G0:0005576) # integral component of plasma membrane
(GO:0005887)%% (#l 3B) ;43 FHifiE (molecular function) 3= %
I heparin binding (GO ;0008201 ) ,SH3/SH2 adaptor activity
(G0:0005070)Fll calcium ion binding(GO:0005509)%5(E3C) .
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2.5 CD38*#» CD38~'% #i #& Caski 2918 % 5+ mRNA 5§ #)
KEGG %-#7

A CD38 1 CD38 A 22 57 Ak A5 5 2 sl 2 A5 LA
BB 1722 AN (75 CD38 4R s IR 859 ASEDIA
FIK T 863 LR UEFT KEGG 434, 45 RIS 51
FEAFZ WA Influenza A (path:hsa05164) | Cytokine—cy—
tokine receptor interaction(path;hsa04060) . Inflammatory bowel
disease (path; hsa05321) ,Pathways in cancer(path;hsa05200) |
Rheumatoid arthritis ( path ; hsa05323 ) | Toxoplasmosis ( path ;
hsa05145) . Staphylococcus aureus infection (path : hsa05150) Fll
Hippo signaling pathway (path; hsa04390)%% (& 4)

Influenza A

Cytokine—cytokine receptor interaction
Inflammatory bowel disease(IBD)
Pathways in cancer

Rheumatoid arthritis

Leishmaniasis

Toxoplasmosis

Staphylococcus aureus infection

Hippo signaling pathway

Viral myocarditis

Hematopoietic cell lineage

Intestinal immune network for IgA production
Legionellosis

Malaria

Asthma

Herpes simplex infection
Proteoglycans in cancer

HTLV-I infection

Wnt signaling pathway

Basal cell carcinoma

2.6 CD38*f» CD38 & # /% Caski 28 2 £ 5+ mRNA 5 T #
qRT-PCR 34E

SR I JIT 075 16 HE I 1) 22 5 mRNA 431 (AT S 2301
M FIA EIH I mRNA 43 3% B 22 A Bom R iy 4 >
(RORA .PLIN4 MANIA 1 F1 CD38) Fl1ik N4 mRNA 431
TR 2E AR B R I 4 AN (AUTS2 (IFITMI (RSAD2 i
TRIM22)#47 qRT-PCR 4&3F, 459 88,5 CD38-4uMufH L
%, RORA PLIN4 MANI1A1 F1 CD38 % [H 7E CD38* ' i Jiis
Caski ZiIrhaik 8 (36 3),A UTS2 IFITM1 RSA D2 FITRIM22
FEATE CD38 3t Caski 4P FRIA T (R 3), qRT-PCR
IOTEEE S0 R 2 A A — 2, SR B g R T e

KEGG

L . L

0 1

2 3 4 5 6
~logio(P)

E 4 CD38*#1 CD38 Caski #iff1ZE % mRNA §J KEGG 43#ft

% 3 CD38*#1 CD38 F & Caski fAif1ZE R mRNA 2Fh) qRT-PCR &1

L 2K L HIER CTfE (x+s)  GAPDHCTfH (xxs) ACT CT 2E SR

RORA CD38* 25.18 +0.10 18.65£0.16 6.53 -2.87 7.31
CD38" 28.63+0.23 1923 £0.15 9.40

PLIN4 CD38" 26.43 +0.50 18.65 +0.16 7.78 -2.63 6.19
CD38" 29.64 +0.70 1923 £0.15 10.41

MANIAIT CD38* 27.17+0.14 18.65 £0.16 8.52 242 5.36
CD38" 30.18 + 0.45 1923 £0.15 10.95

CD38 CD38* 28.42 +0.49 18.65 £0.16 9.77 -2.18 4.52
CD38" 31.18 +0.34 1923 £0.15 11.95

AUTS2 CD38* 27.45 = 0.60 18.65 +0.16 8.80 2.18 0.22
CD38" 25.84+023 1923 £0.15 6.62

IFITM1 CD38* 30.06 + 0.24 18.65 £0.16 11.41 1.68 0.31
CD38" 28.95+0.32 1923 £0.15 9.72

RSAD2 CD38* 30.19  0.05 18.65 £0.16 11.54 1.35 0.39
CD38" 29.42 +0.40 1923 £0.15 10.19

TRIM22 CD38" 31.06 £0.14 18.65 +0.16 12.41 1.23 0.42
CD38" 30.41 +0.46 1923 £0.15 11.18

Hra FR CD38 4HL5 CD38 A nY FuAE
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RAFELEALE 99.0% A I 1) CD38 FHHH: 0k B £ 4l
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SEEERNT 20 B A 0400 A R gl Ak R 2 LR AR ]
Sk DR K 2 S (KRG LA K 20 M R AR 22 S T RE 4T
e e 24 L S S P AT SR A MR S ST
REBVRBE 4, AR &
CD38*H1 CD38~5 #iiE Caski A0S , FEA FH LS
A AT CD38HI CD381Y B FUJiE Caski 41 fifd 2
5 mRNA 70 25 &5 CD38-4H MU AH L4, 7
CD38* 40 il vh 2635 F 8 (2 5 e 2 f5 A F) iy 3
AT 859 A4, o L R A% EHEAE 1T 20 3 iy JE PR AT

RORA PLIN4 MANIAI F1 CD38 %5 {HA% L2
CD38 73FHEFE 4 o, WUTHITIE S 73 6 Y CD38*F
SR 0 M A TSRV S TAE CD38* 4i i ih 263k R i (2
frali 2 5 0L B A 863 A, Hirh N A5 4k
HETE /T 20 7 B9 L AT AUTS2 IFITMI RSAD2 Fi
TRIM22 %, Taheri M ZEPIffF57 T RORA S5 I
PO B2 H AT M A UL RORA 58 39 ¢ &
4R IE . ARSI N PR AR X 1Y
KA TR RANEYE , AL, PLIN4
i PRI AR 5 5 it 7 YU AH DG 24 PLING JE R 58748 5
T 9 ) 2 955 A 6 H BT AR L PLING SR 58 33
FE AW R WAHCHIESY . AT SE 45 R R, CD38
TE B S0 1Y) A A A e rh B S S/E ], CD38 72
e rh = eIk Ik CD38 R E U 41 I R
PI3K/Akt fZIR7KF-19; i — L AL R 2 ICD38
A N R O A KA A7 35 MR LR e = WS &5 TR ZN
FLV KO 5 37 S LB 45 2 i s CD38 52 B 25187 2
JMINZRARIEA . AMFFEAUESE CD38 3 1 52 2k
AR DI REACAE HE S T 40 M A 3 5 AR L T,
1 CD38 1E S A BCHAL PR T 308 i
TEHERT AT L, % CD38F1 CD38-2H At 7 U fi4 43
BTN , A B T & BUE SR A 0 FAn s

Sk S BT 5 H R () 25 55 mRNA 4351 7] &
P, 70 TE EIE A mRNA 73BT 22 S 4550
AR 4 ML (RORA PLIN4 MANIA1 1 CD38)
IR T IR BY mRNA 43 FHE T 22 A5 E0R K
4 N (AUTS2 IFITMI RSAD2 F1 TRIM22) 47
qRT-PCR KiilE, #5532/~ qRT-PCR R uE45 R 508
AR a8 PR R R R, SR
e A S 5 A RS R KB T RORA |
PLIN4 MANI1AT 85— 2307 (0 B 5008 7E 70 T A,
SRy B IR A A IR A I SR R AR T — B R i R R
Tiikie

2 % X B
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