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[ Abstract] Objective To investigate the real-time quantitative reverse transcriptase polymerase chain
reaction (RT-PCR) technique in detecting laryngeal carcinoma and lymph node micrometastasis, find out highly
specific and sensitive tumor marker, test GST—m gene expression in laryngeal carcinoma and explore the related
clinical significance. Methods We collected 40 cases of resected specimens of laryngeal carcinoma and 40 cases of
cervical lymph nodes, and 40 cases of normal tissues as a control group. HE staining and RT-PCR were used for
detection of GST— expression. Results The expression levels of GST—m were higher in laryngeal carcinoma
than the control group, in lymph node tissues were higher than control group. The expression in HE staining—positive
cervical lymph node was different to control group. The expression GST- 1 in HE staining—negative cervical lymph
node tissue had no difference with the control group. Conclusions GST- 1 may be associated with the development
of laryngeal carcinoma, may become one of the indicators of detection of micrometastases in cervical lymph nodes.
Application of real-time (RT-PCR) for detection of GST—m marker in laryngeal squamous cell carcinoma and neck
lymph node specimens may improve the sensitivity and specificity in detection of laryngeal squamous cell carcinoma
micrometastasis.
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W I S S SO Y DL AR BRE L T A SR MR )
KR A RN ETHES. I, 7E 2003 43
E7 37 000 ABHT2 W AT Sk 2000 0% M i
Horb, 45% ZWedm B H s H 5 a HEAF R 56%".
W Je 70 1R 24 o 4 B IRE A 1% ~ 2%, 5 R S s
SLERANRE IR (Y 11% ~ 22%Y. Sk I 25 i B
RIS FARRCR A, X TR IR Mo
B O S B R R s, S TS e
SEERA R, RATIGIRAR & B B 4555
(eNO) BB BLEAE 10% ~ 30%K 455747, ARGk
B HEAM (pNO) BB E, U1 5% ~20%1
B P P T B O A A

B R B R T AT R
B TUNRIR LSS AL I T IR, SRR A AL
MBI vk, P e & AW B a2,
HilE FARTE, D Einirsinir A e, N
RT-PCR AR J i 2H Ak SP %) b i i B2 HE
Jeta o R 4140 . IEH A8 Sk ah dE TG
W, SRR k. AR RT-PCR
FARKGM GST-ar XF Fu# L HE 53 FH 08 Ak
ELES L RS (AR 9T

1 MRERE

1.1 ALRRPESRTE

Wtk R BE LRSS — B R BE 2011 4F 1 H =
2014 4 7 AW B B F AR BE T ARG I YA
W geg K E B i TR UIBRIBI ZH N | EA T Stpk L 4 i
FAARICHS B S0k EL 45 SR rh g 55 B 2 O
SR A AL S em VL E) FEATXTRE, BT
A AL J5—EB 3 4H LA T B2 U R
HEAT HE Qe €8, 53— &R 50487 fif 4 A5 A 10 min
WA E PR UKR, 5 E T - 80 CUkFIRAT
fif RT-PCR .
1.2 RNA HJIREFIR K EE PCR

TRIzol 14 F & [E Invitrogen 23 A, 1 5% 55 ik 5]
£ T Fermentas //A\ﬁ‘l; P E RS YH invitrogen
ANElE G POtE I GEIAT Fermentas 23 F.
1.21 #mZ RNA BREFAMMWE H TRIzol
(Invitrogen) AR LR RNA. i 1 mL TRIzol,
BCE S ming A 0.2 mL &, FTEHEHIRS, K
H 2 min; 4°C, 12000 r/min &.[>, 10 min; ¥ I
JZAKAREIHTAY 1.5 mL 2048 A SERBUR TN RE,
BAG -20 CH#FE 20 min; 4°C, 12 000 r/min 550>
10min, 7 [iF; 75% CBEVEDUNE, 4 °C, 12 000
r/min#.L> 10 min; 3% B3, KT 3 ~5min, 30 pL

DEPC 7K fi#; —80 CLRAFEHI.

1.2.2 cDNA &/ 57 EHHE RevertAid First
Strand ¢cDNA Synthesis Kit (Fermentas) &7 & 4E.
1.2.3 Real-time PCR 5|#1i& it iH 13 GenBank
FENHFR 1% 2% mRNA J¥ 51, Fl BLAST 7347 34%
R S PE R U 1 — Bk g1, SI B
primer 5.0, ST A L2 1. FE ] mRNA ¥
B FE GeneBank H FF 4|5 U1 : GST-:
sapiens glutathione S—transferase pi 1 ( GSTP1) ,
mRNA; NCBI Reference Sequence: NM_000852;
B-actin (N &)
( ACTB) , mRNA NCBI Reference Sequence:
NM_001101.

Homo

Homo sapiens actin, beta

#&1 SYBRZtEE PCR3|4#i&it
Tab. 1 The sequence of primers for SYBR real-time

PCR
SLN AR 51911751 (5'-3") PRI
A GST-m  F: CCGCACCCTTGGGCTCTA 72 bp

R: TCCACGCCGTCATTCACC

1.2.4 WHTEE PCRIEMMEINFRIEE LWL
K $% Maxima SYBR Green/ROX qPCR Master Mix
(2x)  (Fermentas) T;T%ﬁ?

e | Re 2210 pM; BeiFoe L EARINUT ,
ARG, ARV E IR IR, 525678
ABI Prism 7300HT (Real Time PCRY" 3% ) Fiffy
Real—time WA F IR SRR, F96 FLAR AL 55 7E AR
_F s Real—time JZ )W B PCRY 1%

M i 45 R 1) S AL B WS i th 2 fndy 1 h
2, A DataAssis™ v3.0 Sofiware (ABI) LI 2-2
AOTT RN I ZH 21 rp B AR DO ik
1.3 Grit#abE

BRSO BRZH Y GST-m A il 45 51 hy B
HIPEHME, Fikh xs) briEE; HiERAIE
FE X} Student test 1 /7 22 50#1 (ANOVA) #4714 5.
SR G SR E B PCR Y45 ) 2k R F- ¥ (E
(ACY, XA Mann-Whitney nonparametric U test
AT R 5. DL E R 39 B8R FH GraphPad Prism, P <
0.05 HZEFAGITFEX.

2 #R
2.1 REIWERER

JLIAR 40 2 HEREA, BN N . ARHTR
PHPUESE Ry Wk SR A R s YO Ak ARIE 40 ~
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FAW, 55 GST-m TEMRIE Kbk A5 T B vh it i K IR R S 95

70 %, V4557 %5 AR AR 19 B
47.5%; S ACRRE R ARsr 4k 2 B, harde s i,
w18 A, mak 15 il BT A ARETY
RIATHL . AI7 B IAAR EIRYT .
2.2 RNAHRER

F Nanodrop 2000 #% & i 52 K ] 4L U 72 RNA
WeRE s IEAE 1% NSHEEE R EASIN RNA. Kol 45
WIF . i RNA BEA 2 A B 5 H RS I ] L i
BT 45, URAH RNA $2EUSR DA 5250 s RN
HAUS RNA, JFiifE 5tk cDNA; 2840 PCR 4544
B2, {# ] SYBR Real-time PCR 3 {3 52 i, T
GST—r PR Sk A, 35k R0 Gy 00 25 SR 7 foe
LR A 2 R ST HIO K, 5 R BT .
23 WHEEPCRER

1£ 96 fL PCR M LT bAE, A8 R ARFE il
3ANEAL, REAY R, Yokbyhnl DL iR 7 AE b
KYOE. WiEh& s R EH T UER (K
1), Mgk HAT PA—RORREN, W oAb A S iR/
HIL, UiAHIZ PCR VAR KRBT A, 51 E
B AR A BE S P, 51 e &3, i
PCR 774 b3 B— , Realtime 2 GEE T DL B SL )
RV R 2 55, S5 RTfE.

IEHA
- M A S MR SR S e

- . o D s = D s = . R L B

UREE

TR TR R RS N

B Nk
E 1 RNABKEUER
Fig. 1 RNA electrophoresis results

SO ERPESOERE, MESHETsE
LRI AT T PGB ED A Ce fE, LI 2.

DL S 06 5 SR B A4S TR AR YA B MV E
SAMTESR, Sl SR, ARG K T
. F 27220 Qe x g Bk A 7oA, B R
DRI S 56 20 5 0 BB 20 27 8] A e ik 22 5.

27000 Rl . RIKRKFE T =20 %, Hi,
X= (SZEGH] Cr R - SCG A4l Cr NS SE)
— (WFHEZ Cr FRMN LR - XFARA Ct WS RN
2480 75 W A B AR 26 S 50 21 AR 3 PR 8 2R 1k 7K
JENT BB A 27240 fF.

T R FRIEE, A R B2 A 5L
B0 1, SCRH A EE SR ALY 27229 fi5, AR
P %58 DL ] 3.

ARSLIGEER M, I SEE ¢ e i PCR &
R GIRA 221 . S0pR L4 2 2R HE Y0 BH A 1) 55
WRELZEA LU GST- 7 IFRIAE XL, 5
B2 L (P<0.05) ; HE Y& @B PE R Sk
O 45 H AU G X B Y GST-m IIRIR L LS (F
1. K4 .
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Fig. 2 SYBR Green PCR dissolved curve analysis
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Fig. 3 Fluorescence quantitative PCR amplification
curve
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% 1 Realtime PCR Xt RiEZE (2229

Tab. 1 Realtime PCR relative expression levels (2-2
AQ)

HFR PrRA LR Ave. 2" (=AACY
GST-mr IEH AL 1.00
M Jem 2 2 23.1 +0.5794"
FH L 25 2H 21 12.63 +3.188"

Hike Lt (HE+)
Hike st (HE-)
HIEEXTIEA L, "P<0.05.

40.01 +1.798"
4.364 +1.397

3 g

H B MR TT 5 1Y 52 R B R By 5
W7 E R R . AOFEPIESE, BRI #
PRI TE S I DR Sk SR b 968 2 & e 7% ) AR TR il
2. /DT 2 mm BYIRE SRR FH LAY HE 3L @A
REACBEM, R Sy A AT Jr R AN TR Y
FEOT ). ABIF ST AN 08 S e PR SUE AR 5
PRAN B SERT G, Ji R S i S ok R R
J2 W ( real-time quantitative reverse transcriptional
polymerase chain reaction, real-time qRT—PCR) E
RG4S X SRR LA T GST-m (e K S e s
Mt BEDR RIS, A DN AR T ik el s e B
B P T R AS D A T A 7

ZWEHBK S- ¥ 55 W  (glutathione S—transferas—
es, PR GST-m), &—HHEA ZFEMIRER &
FUBE,  HATGRY . . a5a Mz 5 2R R
ek, Z 50U REDIRERTRIE N KR, JF2 S
XF AL DR AP, HERF AN Y IE R S EE . R0
R PMRERY SRR A A0 = R
(LTC4 & /i) B MI3k A GST [A) L1 X ] 43 Ky
GST-a . w. w. 0 fl o &, HILKTER G
RN EAAMIE. GST-7 ENL T A 11 54
kb, KEL30Kb, 7 MR, HHZE
SePERR, FEAT TG L B LA,
SRR f e ST S R U A LR Vi ORI S
WA GST-m WRB TS, PGS
HRk, W2 2T m . 7 E
A IR TS 24 R by e v R AR L 1
Z ANV TR A R R 5 DAL N GST
SH AR, LHE CST-m 7EA LRI R 4141
Rk, TEZRMMRAL D GST-m RIkHR,
BN A R B S R S AR, S R Y
W, G FERE VIR, GST-m A RAEL

TS AR B 25 R, U AR AL T 3
BB, AMMTEASEAR LA, dHf R —2E ) hE
oI L T R S i 3, BRI — R
R o ARSI i, SR R 80 RT-PCR 46
ASPILIMEAY GST- 7 B9 mRNA F23AP0728 5t AT GEAS I
W, ENANEE R GST-m 75 B RS, 4E i,
THALIE MR Bl FLARE T RE R R, R
B GST-m FHPEARHI RIS, (HAEMRE T Rk IE
AN, ASCEFEMGY GST-m MEiE 51
.

A 5T 45 R ok R B RT-PCR 3% /R
GST-m IR TE M I 2 20 Hp () 8 38 i T X R AL
GST-m fEME AL b RIBRH, VW GST-m A
AT RE R A AN MR Jis B 1) RALEAE bR 2 — . ASERH
FA R EEE LA PEF T GST-m RGN, & BRE
WRELZE A GST-m Bk X, 25R7F
GiiteEas s Ho HE YetaBHPE Y Stk R 25 41 240
GST-m WIFIAE TXRYL, H IS A BTk E
SEAHLL; T HE Y (o BAPE A0 S5 B2 45 20 21 5 50 B 4
M ZERTGI B L, BENREAFER. Ui
HEAT R E 2510 B sk 45 vl RE ] RT-PCR 1%k
U

1B R L) R i R S B 25 N B R A 7
F5E, BARTT LIRS T HRBmE ISR, B2k
TAERARK, TN FH AR TAEp. &
A LLES A RT-PCR KA AT S8k 2 25 % RS B 1
IR LEY] R (A T — 20, — 5 TR LA
PEEIR LS RS AR 2, — AT DA & AR
RO, NI IR TAESRHE R 0 LG, ARAFIE R
GST-m XFMEIss A2 W . IR Y7 Pl A B L.
R GST-mr (13R35 W] R FHAE I8 A2 B 1 2 5 4
bR, AFFEFEARRA R, Z50ME LR IR 221
A, AR SR — D TUESE.

iz I RT-PCR A% e H it il % F ) HE %2
OF AR Mg 223 K b B 45 S RS Y GST—-m ik
#4750 Hr, RT-PCR AR 8N R Tk, W]
DL GO0 g 9 1 S0 L 85 N e B 5 GST-m 7
WA R, TR S ME R AR A G, 1T
RE R MR IME R I FE PR 2 — XTI B, ekl
TSGR A RO Rl e B 25 B, ETFAR
Fp 2K B 45 4 A I5E Y ] RT-PCR At oK BE G I
HR SR L 25 A 1) ER A T RE RTINS R Bk L g v
RAJG AT, nlaE A RIn] . ARSCK R R
BT B S AR AL, R TR T A
SEE XA P BER MRS, fEF AR R H B A5 A
i RE A i RT-PCR # AR5 &1L G iy ok 47
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