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Abstract

AIM: To search for molecular tumor markers
in the peripheral blood from patient with early
stage of large intestinal carcinoma, and to offer
early, reliable and simple methods for the early
diagnosis of large intestinal carcinoma.

METHODS: The expression of CK-20, GST-rx,
hTERT, survivin and skp2 mRNA were detected
by reverse transcription polymerase chain re-
action (RT-PCR) in the peripheral blood from
patients with large intestinal carcinoma (1 = 28),
adenoma accompanied by moderate and severe
atypical hyperplasia (n = 8), adenoma accompa-
nied by light atypical hyperplasia (1 = 18), and
inflammatory polypus (n = 11) as well as normal
controls (1 = 10).

RESULTS: The positive rate of hTERT mRNA
expression was 82.1%(23/28), 87.5%(7/8),
27.8%(5/11), 9.1%(1/11), and 10%(1/10) in large
intestinal carcinoma, adenoma accompanied
by moderate and severe atypical hyperplasia,
adenoma accompanied by light atypical hyper-
plasia, inflammatory polypus and normal con-
trols, respectively, and there existed significant
differences between the former two and the lat-
ter three (P < 0.05). The positive rate of survivin
mRNA expression was 64.2%(18/28), 50%(4/8),
and 11.1%(2/18) in large intestinal carcinoma,
adenoma accompanied by moderate and severe
atypical hyperplasia, and adenoma accompa-
nied by light atypical hyperplasia, respectively,
and there was no significant difference between
the former two, while there existed marked dif-
ferences between and former two and the latter (P
< 0.05). The expression of survivin mRNA was
not found in inflammatory polypus and normal
controls. There were no significant differences
between all the groups in the expression of
CK-20, GST-n, and skp2 mRNA (all P > 0.05).

CONCLUSION: It is meaningful to detect the
expression of hTERT and survivin mRNA in
peripheral blood using RT-PCR technique for
early diagnosis of large intestinal carcinoma,
and hTERT and survivin may be the molecular
tumor markers for early diagnosis.

Key Words: RT-PCR; Molecular tumor marker; Early
diagnosis; Peripheral blood; Carcinoma of large in-
testine
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JasPEE RN | ISV IG R E R B
¥k 114) K28 R & A2 104 B 3T R
# 4} B o % CK-20, GST-rt, hTERT, survivin&
skp2 89 mRNA & A H L.

R K. BT ZTEREAE A,
MG iR R A N A L KM B R A A B
R LhTERT mRNA & L 69 Fa b R 5 5]
82.1%(23/28). 87.5%(7/8). 27.8%(5/11).
9.1%(1/11). 10%(1/10), X # %20 B A% I8 P
FTHEARBAG MG LR M2 N £ 5 B F
(P<0.05); survivin mRNAZE X . AE
TERERIG AL, RBRERERIG A
849 PR 5 55 3 2 64.2%(18/28)+ 50%(4/8) <
11.1%(2/18), ¥ b8 P20 R JE % 4K Ak,
KD e 5 G b R A R A AR £ R,
LI E R BAGAM, KELRAER
202 8] £ 3| % % (P<0.05); @mCK-20, GST-m,
skp2 mRNAE 8202 14 & ik K shit 5 & L (3
P>0.05).

258 RT-PCRA&N X # # % & 91 f2h TERT,
survivin mRNA #9 F ik 55 K W 55 69 T 4035w A
B, TR TG W 9 A T AR,

XE213: RT-PCR; 4-Fhrichy; BH2H; SME I
P77
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T30 K W e A3 AT TG R IR BCREIR AN B A2, 5
ZAR. Ik, 78 TCRER AR i kS K i, ik #
HORIL. Bz, BaT7, & K EEpin
sz . AT I, A R A I
Gy RRCW ] Be KR D W 52 ) K e R
MT-BE. FATIN FHRT-PCRI 5, R K g e
BG AR CK-20, GST-nt, hTERT, survivin /A
skp2[FImMRNAZKIE, DAFRSROK i 83 40 A 1)
KN Fhsicd).

1 #RRSE

1.1 A IEE2004/200505 /R VERE B E —
Bt I B v o0 K I R RS TE A 12 T k- K e 2 8461
(552081, 2819, V¥ k858.6 ) Jipsed h HE AL
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ANJUAIEE RGN (B3 5451, L34, SPRIERE59%,
JEAN BT 3 1 345 L iR A S AN M 7R 3 1 1 84
(53134, 54, ~FHFEE56.74) K1k E 1L
BICFIHEE39.74 ) 1 B 104 (CF- 3 48
324, Apfg R IR, o W b Ber B AT i
), BAMIMAES mL, HUkE, FHk 4 i o 25
I3 B AL AN, $EEURRNA, ~70° CLRA7. HRELdn
53 Bk R T IO A=A A R B
TRIZOL"Reagently T-Gibco BRLA]; =& H!
Lt P ) R b A T RO T L b
SR A F] AL ANTP, DNA Markerl E 52 424
THREABRAF]; M-MLV Reverse Transcriptase, Tag
DNAZGE A Pramegar=ih; 51t LAt T &
Jif. ACER B R VKR i B0 L, PTC-100F405 31
1%, GE-100HLKA, 4 H BB g R 48, 540y
HICRETHEE.

1.2 7 ik

1.2.1 SRR IR 53 90K FIMorsondié Hi 1132
I3 RVE RN UM 3 A AN LB B A AR AR B
PR By T3 BT )
LA i 27 ) e Rk 0 T, TS A AR 4 PR o2,
2R EFPIR, B8, HIEH, B BEAE S A
HI1/2, IRE R AE A o B AN AL AR (1T 20) %%
B A 40 P S R 0 B 5t R AL 2 R A%
L2, s B AN 2/3, R TR A AEAE, TR
FIER I, KANA—, 5] WILEE 75 5
TINS5 AN S 7R 1 2 (TTT ) IR Ay W i S 7Y
B2, A2, AN b 4 i i o,
MR B =P LB 2R, bR 40 P AR Ik 3R L, IR
KL Hll, KA, IREEE R T2
W, 5 1 R BLTROIR S5 46, 28 1 S RS AR SN
A 28 00 AT 28 P40 L, 3% 102 1
R AR Rz, AR R, AN SR A
1.2.2 ERNASZIC 75209k 40 M 4 35 40 25 T
AR, i1 mL TRIZOLIR 7, 44t
WIFHREURRNA. 10 g/LE R BB vk ks
28 sHI18 sFAk; FEAM G AL VI E MRNATY
S NAUTE, Agg/A o LAE N 1.8-2.0, BEWIERERNA
JTE AT

1.2.3 ¢cDNA& & VK F: 5XBuffer 5 pL,
dNTP(2.5 mmol/L) 5 uL, OligodT(10 pmol/L)
1 pL, M-MLV 1 uL, SARNA 2 pg, DEPC/K 4 &
MAKR25 Ly KW Z % 42°C 1h, 70°C 15 min.
1.2.4 PCR¥ ¥ ZMCHR[2-6]¥ 11514, IFAE
GenBank F#EATAZXS, W& B-actiny ITEZ I,
[ B HLO 4 B FE (3 1). CK2055 158 PCR,

WA # 5

A E AIRT-PCR
# Oy ik, Ko K
B 5 & & 9L R
P CK-20, GST-r,
hTERT, Survivin
A Skp2# mRNA
Fik, ARK X
9 B E S A kg
- F AR,
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CK20 A: 5'-CAGACACACGGTGAACTATGG-3' 370
B: 5'-GATCAGCTTCCACTGTTAGACG-3'
C: 5'-CTGTTTGTTGGCAATGAGAAAATGG-3' 303
D: 5'-GTATTCCTCTCTCAGTCTCATACT-3'

GST-n F: 5'-CAGGAGGGCTCACTCAAAG-3' 354
R: 5'-CAGGTTGTAGTCAGCGAAG-3'

hTERT F: 5'-TTCCTGCACTGGCTGATGAGTGT-3' 329
R: 5'-CGCTCGGCCCTCTTTTCTCTG-3'

survivin F: 5'-GGACCACCGCATCTCTACAT-3' 350
R: 5'~GCACTTTCTTCGCAGTTTCC-3'

skp2  F:5'-AGTCTCTATGGCAGACCTTAGACC-3"' 500
R: 5'=TTTCTGGAGATTCTTTCTGTAGCC-3'

B-actin F: 5'-CGAGAAGATGACCCAGATCA-3' 240
R: 5'-AGGGGCCGGACTCGTCATAC-3'

GST-n. survivin/x NAAZ: 10X Buffer 2.5 pL,
dNTP(2.5 mmol/L)2 puL, MgCl,(25 mmol/L)
2 uL, v FUHESI#(10 pmol/L)#1 L, Tag
DNAZAHE0.5 pL, cDNA 2 pL, /KAh Ak &R
%25 uL; RN 4&AE: 95 CHIAEYES min, 94°C
45 s, 58°C 45 s, 72°C 60 s, 32/ MEFF, 72°C
7 min. BFLCK20%5 158 PCR=H)2 nLEAT 552
RN, R &E&IER . hTERT R M A R:
10 XBuffer 2.5 pL, dNTP(2.5 mmol/L)2 pL,
MgCl,(25 mmol/L)1.8 uL, k. Ry
(10 pmol/L)#0.75 uL, Tag DNAZK 4Ti§0.4 uL,
c¢DNA 2 uL, KAMNEERR25 pL; [N 5A:
95 CTiAZES min, 94°C 45 s, 60°C 45 s, 72°C
60 s, 32N, 72°C 7 min. skp2. B-actin/x
VA& Z: 10X Buffer 2.5 uL, dNTP(2.5 mmol/L)
2 uL, MgCL(25 mmol/L)2 pL, k. FiFg14
(10 pmol/L)#1 pL, Tag DNAR&H0.5 pL,
cDNA 2 pL, KAMNERRE25 pl; SV AL:
95 C A MES min, 94°C 1 min, 55C 1 min,
72°C 2 min, 35N, 72°C 10 min. =T
20 g/LIFNEREEEIR HLIK, AL 45844 (4(10 mg/L)
Ji, M IEE S R G0t H 1 F UK A& AT 04T

St AR P EdiE K HISPSS 10,0514k
B, R A5

2 #£R

2.1 M)A 2CK20 mRNAKE K 20 2k 5
h189.3%(25/28), Mitdrg i HE 5 AN SR I AR 24 P
HT5%(6/8), IR I S AN ML 40 18 A 2 PR %2 0y

250 bp 240 bp

1 B-actin.

303 bp
250 bp

2 CK20 mRNAZRIX. 1: Marker; 2, 3, 4: NfZEE .

61.1%(11/18), RVEEWFITEZERA63.6%(7/11),
I 21K P>0.05)(R2, K1, 2).

2.2 5P A £2GST-n mRNAK L Kl fHPESR
F75%(21/28), M v T FE AN i 7Y 38 A 2 5
HSE62.5%(5/8), MiiRg i e AN B R 38 A 2 B 1
66.7%(12/18), R EKNA54.5% MM, EHA
40%F 1L (P>0.05)(#2, KI3).

2.3 4 sehTERT mRNA & ik 2861 K fiz e (&
HAH230 4 AIMhTERT mRNAEIL, FTEZR
h82.1%; Mytde v HE 8 A SL AR B A= 20 B 1 2 Ok
87.5%(7/8); Wyed i B AN ML AR 3 A 2 AR 1 IS A
A PHME R AP HE27.8% 9.1%; IEH 41471
k. KM i 20 B Mt e v i R A il 7R 4 A4 40
55 A A4 2 18] 22 51 W 25 (P<0.005)(K 2, [€]4).
2.4 9A fesurvivin mRNA&GE K 2H BH 3
JT64.2%(18/28); JIfJRd B BEAN ML AU AR 2 A 4
il ik survivin mRNA, PHHE % 50%; M 42 )5 A
BRI A 2 B PR TE H R 11.1%, RPEE N K
IEH AR WRIE, ST 0 0 K4l 5 i
Je v T RSN BTN AR TG ZE 0, 5 R A RE A
BB G R A OE A TR AT 2 (R 2,
Kl5).

2.5 9] A frskp2 mRNA K & ALK A 53.6% K
Jpgee 5 A0 S I iAskp2 mRNA, [ b
AN M IR 38 1 R e B R AN S 2R 8 A 2 B 4t )
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& 2 SNAMMRNAZRIAE)R

CK20 GST-nt hTERT survivin skp2

baxi] n PEMEE PBIER POMEEL PBIER  PEIEEL POEER POMEEL PEMEER  PEIERD PRI

(%) (%) (%) (%) (%)
N1 28 25 893 21 75 23 82.1 8 64.2 15 53.6
RSB AR 8 6 75 5 62.5 7 87.5 4 50 3 37.5
fRERE SR ERAB A 18 11 61.1 12 66.7 5 27.8 2 111 6 333
ediag o] 11 7 636 6 54.5 1 9.1 0 0 3 27.3
IE® 10 2 20 40 1 10 0 0 3 30

1 2 3 4
250 bp 350 bp
354 bp

250 bp

B 3 GST-n mRNAZRIA. 1: Marker; 2, 3: EF;‘—,?H, 4: jﬁﬁ%ﬁéﬂ

1234567

329 bp 250 bp

4 hTERT mRNAZRIX. 1, 2: K7k 3: SZenlliieg,; 4, 5:
(KL BRI, 6: RIEBPY; 7: Marker.

IE37.5% 33.3%, RAEE AR IE R AR
PR H 27 3%H130%(P>0.05)(£2, K16).

3 11E
KW A RIgR N2 LR ZH B
B R e A [ Py b T RIE S AR XA I
rhRE BE A A0 R I S S8 L R 2k 1) AR Ak, IR
HAER W T O R X vT gt AN FL A,
PR i it SRS WA B2 . M RT-PCR
TG H R A I “BRAEPE” SERNA. PR, 1
FEIE P FERN AL Y€ Rl 45 A2 15 R T 5
M ERER. ER IR “hR&” FEERNA
N LA IR o S R 2 2R e

21 Ji0 /1 25 M (cytokeratins, CKs)& 70 T
B AL T 2T 4E, 4055 2 S iit, CK20 mRNA
VE R —Fh AU L N, 1 e B Soeth er al”

www. wjgnet.com

5 survivin MRNAZRIX. 1: Marker; 2, 3, 4, 5: KNgs.

500 bp
250 bp

6 skp2 MRNAZRIA. 1: Marker; 2, 3, 4: KA.

FH TR0 K Ji i R 2 v W i 4 e, HLE I R
A = S k. Funaki ef a/M'CLCK20 mRNA K
B DRS00 4 J ot v ) K e 0 L, A A R
K R, Zhang et /'R I RT-PCRINE T
58191 K e FN 4745 1 Ji £ 5 A0 A AL, 45 PR IR
SUB CK20 mRNABHPEZ 23 51l 4 44.8%(26/58)
H142.6%(20/47), 52 S I PE 244 5 51169.0%
H174.5%, 164 1E & NAE AR WKL, A4
FIRT-P CRAS I 41 J& 1. 7 iz 1 il 98 48 Jila C K 20
mRNAF LSRG . R 5 [ RTA] 5
(1, HAT F B R . AR, FRATT i) S 5 4
B K i B ShE ICK20 mRNAPHYEZR N
89.3%(25/28), Mty i H 8L AN HL A1 1 A [ P R
75%(6/8), NRIR i FEAS BRI A 2 A 1 S AL
BHPE R 61.1%M163.6%, 1 HA72014%, I
HAHERR T S50 A 5 ) )T K 41CK20
mRNARIE 5 I h B ARG A | R 4%
JEEAS S AL 198 2 % 8 R DA 4 2 DDA I 2
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5 IR A Z 0. BT CK201E A K i
IF F AR RS AN 7855, AR K Wi S 3
A= PS5 1A W AT 2 75 X Bustin et al'
i R R, W R R R AR i R
G ARET AT HME L CK20 mRN A4 # B P
ik, A, 75 H CKR201E Ay K M o Wil i 431
PRIC R TCR I, AN LUk W 41 20 S
TERRIN 4518, Schuster er al' B4R H A ASBE
X 7rCK20 mRNABRICAE 5 &K T e 40 i
I 2 R T IR 2R S0 0 e = L e 3% 119 3 1T 4 i,
IS EC Ak 3 B P AR S 98 40 B 1 400 11 B — 45 DL
HOR AN ARSI 2 11, 5 K AT e R AR M2 A
A AR &5 R o e 4 1.

B M k-S-# # M (glutathione-S-
transferase, GST) &ML H AL 28 B T K
(glutathione, GSH) 536 L ) i &5 45 (1) — 2K 1
R, GST-nfli A 5 e C R B Y). o Rt
Pl AT A S TR0 A 1) K o R 98 B oK i i 41 3
GST-n ik B v T MR A S 4L, Ul W B
Ji e R 4 f 18 A SR AR T, A
GST-nth B #i 7t 5, NN GS T-njee— P Ut 1
S BT A bR B Y. ARG S T-nik
HRISAE R IE W Jil . B AT &Ik (transitional
mucosa, TM). FEHLH B EPH i ILGST-n
xR g RS W E L. — AN GS T i
B 5 S PmRN ARIE S 547 ¢, GST-n*%
BRI, S BUE AR T LA G 5]k 4
A, R FGST-ndk H 1A, KAGST-nlH
RIRAE G 5 R ARG Bugh Ty, #oT/E R
S AR TR bR R T, G er alt" LU A7
&b My i 58 3 A R IR EL 0 PN G S TG 2k 1A 7
ST, 4 AR W e SE A Ah JE pk ER 40 P P B
123N GSTIE T AL IE 7 41238 B 7t w, 1
HAk a0 N SR A A GS TIE AR A 5 IEAH
K. FATHRT-PCRAE I K it 138 41 4 L GST-
mRNARIL, BRI AR &2 5, (AT B
ZEG. AT, FRATTR AL 41451 BH 4 Rk I PCR
PRGN IR T, BN FH A EEPCRE 15
SCK A AR, TGS T-ndEAk 247
15, e Z 34 5 A2V bk, AT K2
(1% 5 F 52 21 BR 161,

i RL (telomerase) & — FAZMIZ iR A
A, FHRNAFUREFRI S5 4 10 3R (A3 35 R R %,
AE LA A 5 RN A BB & e (DN A 42
FEB, A 3 Sl . N b i 4 2D 34N I
PR ALK, B RIEER N A(hTR) i b i A1 5%

K [ (telomerase associated protein 1, TP1)Hlif
LB AR AL S5 2 IV B4 (human telomerase reverse
transcriptase, hTERT). 40 7k A=Ak 2 g & 2F
(R HE At 5 | e e 8 G R 4 L P S Bt o R il 110
AT R IR, MTh TERTHE A A A2 i bor i i 1
(1 B S DR 2212 [ P AR ST R W, it
TIPS hTERTHIRIEAT— NP AT IR K
AP In S BoR, hTERTS 14k it i 8 5%
REY), HFHAmEHRAL ., mALTHREE
B Dk, HEWThTERT R IA 2 H AL i Fh
s AR I R rh ) I SR Lledo er al™
HqRT-PCR(real-time quantitative RT-PCR)*}50
181) K P g R RS O 491 Akt e 75 RS 5 4 J If ofn %
hTERTHE KA AT 5 =00 Hr, 45 075 7 i 35
W72 T 45 T e R A I F Rk R
P32 98%FH64%. IX A 45 1 g (K AR AR A1k
LWL T ¥ )77, Shin e al*HIRT-PCRYE H
S B ANH R R TERT mRNAEIL, [RIFE
INAAMEMhTERT mRNA ] LA A B 2 W
S FhRC). AR, K &R o
JEA ARG SR A A I TERT mRNA# %A
W S e R AR B AN A A L R APE AR IE
WAL, TP B 75, hTERT mRNAE IR
Jo I E AN LR A A vh A 0 e, AR R R
FEEAS L R 38 A v B AR S A, HE IR S
KW J AR i R i) — S B L. FRATT I 46
WAERT-PCRALIAM A ILhTERT mRNAZ LXK
Jgs B WA B . BT nE, 7R IR NS 1
A0 Sk 4N AT — 2 S hTERT mRNAZKIA,
DR, AE S K 9 40 B 53~ B ac 0 BRI 8 3 A
i 7875

AEAF R (survivin) 2 B & LK —F gi i
s 11 P R O = 0% o TR 1 Y R A R A e NI
VAL, e ORI B IR AR R IR A
HARIESL, A A BRI AL 2], BLE A A i
A, W g e kb, 2 N S A1l
FIPCRETIH WL IIE KIsurvivindil, RILEEA
A7 A TR R S PR A (R R A, AR R iR 4 2R
Hisurvivinia (K BH % 4 34%-100% A 5502,
survivinf{FRiIATE K 0 & A H —EEH,
[, 5 T - K g 2 (R A AR B 3%
FHOCPH. FATTA SR T 2841 K e s, 43184514+
JE I 1A survivin mRNA , BHYE 2 464.2%; IR
HER AN IR A ZH AT S0% FH PR TIRE 2 R AN i
T 2R 2 BHPE R 11.1%; 11 28 P B A 4 A
ZHTcsurvivin mRNAKIE, £5 12400 K
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A5 g v R AN ORI AR 2 e 2= ), B R
BEEASIIE ] L RPN SOE H A R 2=
2 3% . Kawasaki er a/™>'% B 7 20 23 7 S35
AN F I HHFR A P survivingR IA T DL AT,
S5 RO A ARER A A RPER . &
FERGAEAS RAYEBRIE . B (M surviving ik Bk
TR0, 2.3%, 52.4%, 63.3%. AL, survivin
TEg A rh ) ikt — ANt i i A, B A
96 A 60 S PR R EE R R, LRk B W T s, Ut
Wisurvivin AR R BEAT 5L 5092 W v A
(8. HHE er al VR ILAENAME L FEAGIH EL40 AT
survivind& R sliog . IS4, AR SE 5 K
S AN E I 2Rk ) survivin mRNAJE K H T
PRI 4n I, 38tk B TR R S B S
B R TS A R LA P, 5 R 2P R,

21 ML S M AH 5< 85 112(S-phase kinase
associated protein 2, skp2)/F K NFF-box 15
TR — B3, AEVE 22 40 R B 42 R 1 1R 2 3K
HCER KR g A Pk B0 e 1 U R AR H
AN 2 55 40 i SRR i . B T AR 2
FUHR AR IAGAE I Jeg 2 2 b sk p2 R 0 AN ]
P s, HAS M ) kAR R TS DA
KRBT Ay SL D (Wi e BRAIAE T AR R
M, KA 2 skp2 81 1 AmRN AR IA I 5.
WIS, 78K g B A AL skp2 mRNA
IR IG AU, T NS L IR Rk,
A e AERF IE W A AR DR s

16K W g i A R b 34 1 AR
b ic 42 e — I A HE 1T A7 S B s SR AR, Al
LSRN A, A A RT-PCRAS I 41 & ifi.
hTERT Hlsurvivin mRNA {21265 A i (1 5 1]
Wi = . (BEhTERT Msurvivinfg & il X
e WS W IR 2 AR bl A
5T,

4 SEH
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