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[H#ZE] HM RA qRT-PCR H ARG 115 Fi9 B AR VA AR ARFIAMNA i CK19 Fl SCCAg mRNA Fik7K
SERAEAL, WFFEIBEA RIS A I CK19 T SCCAg mRNA Xt LU 5 B0 s MU R s . Ik RUIERK
250 = MR B B AR R 30 IR (T A2~ TTA) E8mEHE NI, 15 0l FF UG EE 15 FIHERREEE b
IBAMERTRRAL, 15 BilEE (B~ MB) BFHUEAFE AT A, WEINRMAEA, qRT-PCR £ A SN M
CK19 Fll SCCAg mRNA Fik/KFA7EfL. S50 SLi A SRR CK19 A1 SCCAg mRNA ik /K5 B PEXT R4
BT BRAH o, ZRA RS (P<0.01); 30 e 55 B F F AR BTN L CK19 F1 SCCAg mRNA [H
PERS %53 5104 30% (9/30) F120% (6/30) , FARBIHE A AL 38 A3k vl AT 1552 & 43.3%, et
2 ARG FHEAS R S TR —brii Y, ZRF AR (P<0.05) . 4 4MNAEIL CK19 fl SCCAg
mRNA KB/ AT A s W P B SR M B IhR G, qRT-PCR HORBC G P bR, AR =12 Wi
T IR R S
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[ Abstract] Objective Detect the change of relative expression level and positive rate of peripheral blood
CK19 and SCCAg mRNA in early cervical cancer patients before receiving radical hysterectomy by qRT-PCR
technique, then study the value of combined detection of peripheral blood CK19 and SCCAg mRNA expression in
diagnosis of early cervical cancer micrometastasis. Methods Thirty patients with early ( I A, ~ Il A) cervical
cancer from the department of gynecological tumors in the third affiliated hospital of Kunming Medical University were
selected as experimental group, 15 patients with uterine myoma and 15 healthy volunteers as negative control
group, and 15 advanced (IIB~ llB) cervical cancer patients as positive control group. Peripheral blood samples
before receiving radical resection of experimental group and the same samples before treatment of control groups were
collected. The changes of relative expression level and positive rate of peripheral blood CK19 and SCCAg mRNA were
analyzed using qRT-PCR technique. Results There was significant difference in relative expression level of CK19
and SCCAg mRNA in the peripheral blood between experimental group and control groups (P < 0.01) . And the
positive rate of CK19 and SCCAg mRNA in the peripheral blood from 30 patients with early cervical cancer before
operation in the experimental group was 30% (9/30) and 20% (6/30) , respectively. Furthermore, combined
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detection of the expression of the two markers can improve the positive rate to 43.3% , much higher than single

marker. There was also significant difference in the positive rate by combined detection of the two markers between

the experimental group and control groups (P< 0.05) . Conclusion CK19 and SCCAg mRNA could be used as the

specific and suitable molecular markers for the detection of early cervical cancer micrometastasis. The combined

detection of relative expression level and positive rate of peripheral blood CK19 and SCCAg mRNA by qRT-PCR

array could significantly enhance the sensitivity and specificity for cancer cell detection.

[ Key words] Cervical cancer; Micrometastasis; CK19; SCCAg; qRT-PCR

BB AE TR EE A R A — I AR R
R LA R GO FF RN, R H HUG A
HIME LR, 5 10% ~ 15%0 B B
oIl AT e SR S N SR ol B
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1.1

111 —#EER LRdl. EIEHERIRYS
— B EBEER 2010 45 10 A 2 2012 4F 12 s
R (T A2~ TTA) B 8B 30 6, 4
29~65%, ¥ (41.73£830) %. RAERA
AR (FIGO) 2009 4F 537 (1) Iifs PR 43 A b 1
Hop T A2 E 2, 1B 26 4], AW
BAE 205 B 23 B, IR RREE 7 . Bk
P2 AT, HEBR FLAth Py SVEE G R B2 2 2 F i
JE. FAVEXTBEZH . VEEL 15 G K FIGO 43199 My ey
kK2 v (B~ MB) HHUEAEE, 4
#37~76 %, ¥ (4935+137) %, HPIB
WigFE o fl, MBWIHHE 66, Bm 12 F, iE
34, HRAEZHATT s I B AUR A B B R
KEE R = I8 R B AR5 R B 12 0 1B LR R
15 1], 48 32~55 %, V1 (44.75+0.72) %
HEBR BRI, B 15 1], 4Rk 23 ~
70 %, FY) (43.12+7.23) %, {@REEGR L
A NIMEHEA.

1.1.2 FERFIEMSE & RNA 2P & A
Jb st B oMt a2 A A, oDNA & ik F & .
SYBRGreen 2E i 9¢ 3t %€ 5 PCR iR F &) H 3%
Bio—Rad /A #]. 4 PCR {4 Bio-Rad 28 #], 7500
SEIF G 7t PCR SO I ABL A A,

1.1.3 5|¥i&it  RIEIOLE & PCR 51115
AJFE], R ILR 4 DNA 154, RSk
T H A — X5 W 2 MR TP X,
CK19, SCCAg KHNBHEIN B —actin ) PCR 51 ¥
HIK IR T PubMed, i#id primerbank #&31, M i
Invitrogen 23 Al G 8. #5WFBEN 100 pM, 20
CUKFATRAFE .

CK19mRNA _FI#514): 5'-ACCAAGTTTGAGA-
CGGAACAG-3', MiF5|4¥): 5'-CCCTCAGCGTACT-
GATTTCCT-3', ¥ #4454 181 bp.

SCCAgmRNA E¥i#514): 5'-TGAGGTTAAGGC—

TCCCCATC-3', P 4L 136 bp.

WSEEH B —actin L5 14: 5'-CCGGAAAT-
CGTGCGTGAC-3'; M5 |4: 5'-CAGGAAGGAA-
GGCTGGAAG-3"; #" B4 i . 186 bp.

1.2 FHi&

1.2.1 SPEMAIWE  FEHEET G028 I8 A1 E
I 5 mL, WA I B A B 1k K kb R 2 TS
FERTTA 1 mLHES, 28 #bCR 5605 R B
R R 7 A, IR T 5 mLbtEEE T (Mo
FRENBLEER]) , 851, MBI RNA FEff, 7ERIS
/N AR RNA, AR AR s i bR A F0 I I A% A<
ANEEHL

1.2.2 SMEME RNARE S a R ite A
AL RNA $EBGRA & 45, 1.5 mLAMAEAR
L, A S AT 1 x BufferRBL, HIERE~). 7K
IS ERURLLANNM. 4 °C, 2 100 r/min5 > 10 min
JG3E FiE. A 3 mL 1 x Buffer RBL, #&434%5],
HE. 4°C, 2100 /minZ L 10 min J53F B3, 0
A 600 wL Buffer RL, 5. %A 2 mL IS
B PEAE HOI A BT ISR, 4°C, 12 000 r/min £
O 2 min, WCHEIEWE Sl UEAT. ) B UE M
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fin A 600 wLJH J& RNase 7K B il B 70% . B35 g
FEAERENE ). B AL 4°C, 12 000 /minE 0> 15
s, B URBAAT W BREAY: E ik I e AR A . 1)
CL A MRS B B FRIA 700 WL BufferRW 1
W, 4°C, 12000 v/minf .0 15 s, TR, Wk
FEFRAIA 500 wLEY Buffer RW2 %, 4 °C, 12 000
vmin 0 15 s, FEW, EREULEEE 1R 2
. OB AEE T 1.5 wWLJG RNase B0,
A 30 uL RNase-Free Water, FICE 1 min, 12
000 r/minZ.0> 1 min, YA RNA W, 7055 3 4,
548 10 pL, -80 CIKAHPRAE. HL 2 pLAiL RNA #
in, 1 LKA RS Z8IRKIRZE, 0 s dh 260 nm
#1280 nm BYMEOGRE(E s 5503 0B BE A i 78
260 nm F 280 nm P LB E RNA A4,
OD fE7E 1.9 ~ 2.0 JuFl N, #47 T —25L8. RNA
A (wg): BU1 WL RNA #EN, RIEHE T 5114
T8 RNA B (pg) =40 x 0D260 x Fii B fi5 5
(pg/mL) x SRR (mL) . HU 1 pL A9 I A
RNA TE 1935 SEHEEEIE Hh F KA, 58I L Dk 2 471
KT HEAH, HIWT RNA 5881k

1.2.3 HERAM KA Bio-Rad A F] ¢DNA Ak
A&, S2HANEUW B#ETT, &8 cDNA
1 g, [FIBFIEES FAXERR . BAPEXT B BHME X RE.
AR RN S5 DGR I 45, —80 “CUkFE &
£ ¢cDNA £ H.

1.2.4 ERR}XEZEPCR I KM Bio—Rad 2
F] SYBRGreen SR 9¢ 6 E 7 PCR i &, &%k
F GV P TEE A 9O E f PCR 735, {4
% :2 x SYBR Green PCR Mastermix 25 uL ,20
pmd/L F3HE5 19 1.5 pl,20 pmd/L FHE51#) 1.5 wL
, CRNAJ§F{)7K 17 pL,ecDNA 2 wL(50 ng). PCR 2
o 51 95 CCAFPE 3 ming95 °C 25410 s, 58 °C B
K 155,72 °C EAH1 5 5,40 PMEIF.

125 HREMZMNGIEREMTEEMNRE YT
SE 76 B PCR, fe R fRTBR . AR 9 ik
SRR RAER 252, BB S Hela 400 cDNA (i
A MRS TR L) VRS AR E fE AR A
3 HE 1:10 A5G BEAR B [V B AR LR, LA
EHGHE DUEH FARXT O AR bR, DL Cr B A
P, AR E=100R i35S0 2 it PCR 4735 A%
. SEWEOEE & PCR AL A shab B ddis, &
i CK19, SCCAg Fl B —actin HE [H 52 i} 9% 5% 5 &
PCR MIFRMEINZRR. SCHERERMT, ihZembdkin -3.3
gE LRI, (HARRRAE -3.0 ~ -3.9 Z [A[# AN A&
AATRYE P&y & RS (R) >
0.98 B AFFAH A 2724 B9 77753 mRNA AHXT 3=

IR TR 254
1.2.6 WHXEE PCR ¥ HEHEFELE FHKER
PCR " 1435 ~7 ‘B #5985 Hela ZH cDNA 1E 2y BHAE X
e, IRCEERRE AR S AR M cDNA AE Sk B AR AR
XTHE | WGEAK R ES XTI, BAMRRANE 3 AN E AL
FKHNZ I B —actin B IEARFRA[E] RNA 17 5T
AN SRERCR 2 5. H 2729 0 H1 1A mRNA
TR, Act= HIRFERFEY CofE (FEALL)
- NZHE CoE (FEAR4D), (D SRA 27%°
 CK19, SCCAg mRNA Fik/KFE; (2) IRFHE
TR Sk fR B Xof BB 2H A X 2 38 i 95% 11 R A X [A]
BAASFR AR PR RT3 i 1R T S D0 Ay PR A,
1.3 SFitESH

P ik 1 SPSS B T Ge it ab B, Kk
PR AR X R IR K- B LU BRI H R 3, SR A7
B+ DA ELRIEE (M + Q) FFoR; PHPERM iR
KH x 2K . Fisher’s KE#K IRV 1404, P <O.
05 NESAG IR L.

2 R

2.1 Imi%E RNA 1ZEX

FE A IV A RNA,  A260/A280 1 1.8 ~2.0
Z 8], ULEH R RNA S BE . A BishiiE
R KA, DL 1, 28S. 18S I &% v M nl I,
28S:18S A 2:1, HIHIEI G, #nsesbber, nf
LA T qRT-PCR .

2.2 EREE PCR #83%

CK19 SZH 22 7 PCR 9734 i £ 0 AH 5 R BCH
0.9897, ¥ IR N 99% , Fl#H -3.30; SCCAg
SR A2 PCR 4R 4R A R 50k 0.999, §73
R A 100%, BHRN -3.38; NZ B —actin S}
JETE PCR 4 HhZE A C RECH 0.995, 7 HAR0R
H99.5%, B -3.31. 3 I PR NHE
Ze i/ F o1, WK 2, $#/R CK19, SCCAg.
B —actin Y BGRCRAL, FFE A 2729 B b
mRNA A% F 38 & AT A& 1.

23 REEHEEEREABSE M CKIO,
SCCAg mRNA RixkFE
SEH H R T CK19 mRNA A 35 15 K SF

(0.79 £ 0.69) , BAMEXT B L8R A TE AN 75 LR 41
BHEFIRAKER (021 £0.12), BHPEXT BEZH MG w7

FURA B FRIBKE N (1.69+044), ZRAEGI
EE (P<0.01); S ZHARHT SCCAg mRNA 1
FBAKEHR (019 £ 0.11) , FAMEXT BEZH AR AFE AN
TEAVEAHBFERIKERN (0.15+0.14), BHEEXT



10 RN N F i34 %
HEZH M B SRR A AR R IRKFE R (1.32+0.21),  SCCAg mRNA FAMER, S RIFBCA FHIX 2 MR

EZRAGHHEL (P<0.0D), WHEIL

S 20 ORI 30 5] I E S0 A A A E
CK19 mRNA FHIE# N 30% (9/30) , SCCAg mRNA
FHER 20% (6/30) 5 BAPEXTRERZH, 15 il FE AL
JEEE 1] CK19 mRNA PHYE, H:SCCAg mRNA B
P, 15 R AE RS IE R mRNA 35 8 B BHME:
XTHEZH 15 151 6 30 P 2900 AR CK19 mRNA A
FH 60% (9/15), SCCAg mRNA BHEE Jy 46.66%
(7/15) , SEBRALAY B S AR IR g, ZRA %
HeEE Y (P<0.05), W32
2.4 BRESH 2 MERK

IR i (D) BRI, MFREAT
R, EFRBHEZRRIGN;, AT — R B
AT A BAYE A EB S g0 A B T ok B, T
PRI R () BPELE, MR
SRS, HETE— RINAL P R0 A BAYE, A
AEIT A BAYE , AT 2 W iR S

B R AR YA R R IE S R I Ak I CK19.

Slope==3. 30

Fal T

E=L L

RZ=0. 5357

AT 20 SR L R o R P = 22 43.3%,
B FH AP AR R P mT (AR S B 5 & 100%, L3R
3, SRR R, 2 FhER A K
W HC PR — R G A FHPE R B B 7, 2R A 5T
R (P<0.05) .

55

1 SME LS RNA IREEHESEAS B ik
Fig .1 Agarose gel electrophoresis of peripheral blood
total RNA

3 ape=5 8 Slops==0, 3
=], E=. 0
R2=0, 565 Ro=iL 295

2 EHEE PCR ¥ #E8%E
Fig. 2 qPCR amplification efficiency
A:CK19; B:SCCAg; C:[ —actin

&1 qRT-PCR#&AMLIAHEX RAIF M CKI9,
SCCAg mRNA RixKFE (X+s)
Tab. 1 The expression levels of CK19 and SCCAg

mRNA in peripheral blood from experimental

group and control groups detected by
qRT-PCR (X%5)
EIE Rl n CK19 SCCAg
SEEG A 30 0.79+0.21 0.69 +0.11
PAMEXTIR 30 021+0.12"  0.15+0.14"
FHPEXTREZH 15 1.69 +0.44™ 1.32 £ 021742

HEiBH H “P<0.01; SR EA LR, 24P<
0.01.

&2 qRT-PCR &ML AESRASF M CK19,
SCCAg mRNA FA4ZE [n (%) ]
Tab. 2 The positive rates of CK19 and SCCAg mRNA
in peripheral blood from experimental group
and control groups detected by q RT-PCR [n
(%)]

CK19 SCCAg

FHM: BH FH I

SEHwA 30 9(30.0) 21(17.0) 6(20.0) 24(80.0)
FAMEXTIEZH 30 1(3.3)°  30(96.7)" 0(0.0) 30(100.0)
FHYEXTBRZE 15 9(60.0)% 6(40.0)> 7(46.7) 8(53.3)%

S mGd iR *P<0.05; SHPER R4 LR, 4P<0.05.

41 5l
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R3 B-MNEKSRNEHEIEEEIIE M CK19,
SCCAg mRNA ik PR bE 45

Tab. 3 Comparison of single and combined detection

of the positive rates of CK19 and SCCAg mR-

NA in peripheral blood from patients with

early cervical cancer before operation

£ FHMR (%) FestE (%)
CK19 30.0 95.2
SCCAg 20.0° 79.1°
CK19/SCCAg' 433 63.3
CK19/SCCAg 6.7 100.0°

a FFHARE, AE—FREW B B P b SR Bk
%, WEAHEME, AR, S5FRA5 CK19/SCCAg L
i, *P<0.05.

3 iTig

T RS A P B IR 25 7 WA S B S
A7 E LR IR O AAE T MRS . LS.
B S LA A 23 B R A IR A . K SEe O
ZUE S A RIS A B T St s .
BERHERK ., HIMEBERG . 18 RAREHBNGITE,
HAMNRIMARA Sk eSS | B8 e 23845 . 2
PN, ATRCECREERI A, IWIRECGE . SClikER
B, CTCs A Bh TR L BRI, TiEh
TG, LESRIT I S AMARETRYT E R
XBJ‘

CTCs &3 13175 % B A 1 45 5 ] Pl i 8 0k A
TR ZRGE, HHiE SN i A R g & kb sl
FEAE RO« FLAT g e S D b i DR AR A 1Y
JieTe 4 1L 30 S fie g 24 i DA ST A SRS () T 9 A
ME RS, WA AT s, AdT+
HERA, (HAERIT R ZAEEHG 8, TBIAE
K, AR HAZRFZLETAL, BT R, X
SOE A LR R G 0 IR A A R K AR e A FE AL 1Y
JK, B WKEEAL G A T B FIZ Wb v Xof i
i RERIZET, TEENETC M, 51 A CTCs XA
B TR ZERETEAS, KA BT s i R 2 .
HAR qRT-PCR R A REJE 48 & TR0 CTCs AL
B, (HRTECT R AN, XA R
SEPEPR B ERR E O E . EH S T E U
WFFE N Z 1) CK19 F1 SCCAg.

CK19 Fr B2 —Fh Al B2tk 7E2F0 B
SR i b R 20 M MR P ik, A I 20 R I 4
MO TR, WnRAE A JE L PR CK19, Bl
AAKHA CTCs FUFEAEN,

ARBFFTLE R BN, BB IG AR AT SME i

CK19 mRNA BRI BHYEZ Ry 30%. R B 0 &
HHMA ML CK19 mRNA (3835 KLU FHH R 5
WIE BUE R E . R U B DU R A A,
AR 2257, TG00 E 200 AR 3 A AR It e
W ERE RN R o 2 MR A, X SRR S IAS R
FEAR — W IR qRT-PCR A] LA AE N 41 A i
CK19mRNA Rk R, CK19 mRNA 7] LI
RGN B R FR A CTCs B R FR G

SCCAg J2 R 41 B Ji A R 5 Pk b T s i
Bifi 5 % SCCAg WHFCIITRA , & BRHAE [B] i 41 21
AR, —IBAE N SRR AN B S B RS .
IR, SCCAg FlINE A 15 W K 7915 AH G
Duk ZEMHGIN 653 151 2 £ /R IR HT SCCAg
Fhs, H RHRIE SCCAg IEH H 10 3 1%, 46% ~
NWwBEAELLZH (0~7.8) AH, BIAT KM F)
SCCAg WIZAKF-THiE. BRI g SCCAg K1
RN AT T/ 8 AT REAETE IR B i SR 5 Bl i 1E
JE AR BE. Long H 20958 i XF 2 M6 RIGIT
960 1] Ih ~ 11 b HAE 095 £ 35 K ELibk B 25 e B
fE. AHRSERS . 1697 RSN E R, 16)7
HI M7 SCCAg Kl > 4 we/L BT 251980 58 3514 bk
EL 25 56 8% 1 XU 27697 )5 SCCAg Kl <4 pg/L 1Y
BB, KBRS IR IR YT SCCAg K
<4 pg/L WEBEBEER 235, R TL4
pe/L A SR JAT T B O B 65 2 R 1) IR A Tl 22
B A E SR AN TS FEFR. Stenman SENOSR
FH RT-PCR A 15 41 5 B9 4P I SCCAg 1)
PR 40% (6/15), K5 2a, 6 SCCAg AT
Hh 3 BIE K, 9 BIMEE 1 HIE K, | BPETE
iR, 259 ERIziebn A BT S0 1 o SR B S
F .

PRAENG PR b — e 2 ol FHEREG Sy WA B oAl
SCCAg, HoX & U A & m 2 Wi B, kil
SCCAg XJ B # g Iig e E R UL A ANE = X, BERE
3 e L L K B A IR SR P RO, REXT
B TR A S TG A T, (R0 L SRR
WU i X S e ot P R AL A T L . B
ELISA il q-PCR B9 /5 ikl SCCAg #4717 Hu&,
q-PCR B 77 1546 H R B8 5 F ELISA (5 (8
PWARKEF) , #2] -PCR WIBURER, HRSEM
.

EHEVREER B, EHUREAIE AR AR SNE M
SCCAg mRNA [HMES 20% , 5 b 2y 398 B 3
T E N B E R AR LR, B ER.
A rh A — o e R, LI 45 R SCCAg
mRNA 7408 Bl B T RRE. A0l



12 ERNPE N =

834k

7 SCCAg X RRIEEFRIBAHUR, # SCCAg AR
FAYERTA B SR A, A 25 AR T —
M, SCCAg HUnT DUYE ks sifidfdes AR5 CTCs (AR
FEH5.

S R T /L Rl i 5 A 2 L oo ) e oI
I 8 25 4L v AT B e A0 B A R . AR AR
W, ZEH N qRT-PCR J7 A6 I E 20098 Fe A A0 ]
LA CK19 fl SCCAg mRNA [ 3Rik, 425 Ti2W
P RBEE. &RBR, BB ERB AR
CK19, SCCAg mRNA HJBHPEZES 504 30% . 20%,
CK19, SCCAg mRNA Ff Bk 5255 J5 PH 1 2 38 i 21
4433%, FHPEZE E M. BRI R R E S
100%, 5EApREY A R vk . B
BAANKIN CK19 B SCCAg mRNA AHIAES, CK19 5
SCCAg mRNA FFERAR A BH M 33 5.

M2, qRT-PCR Filll ‘B 351 8 35 40 il CK 19,
SCCAg mRNA [0 X W - 1A 7y B3z 1) ' S99 AR
H, BRI B B MR, RS A
FEEMIGIRE X, ZFbREYRE %G s ) 2
k. HRE B0 R BT G 4 R R
gh R, HF AN MAS I CTCs RE W% £ 43t — Fir fij
B AR BRGSO U B k. SR
T, 3K 843 A 22 42 B4 I PR I P 3 75 2 K o f
BT TR R — RS
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