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FE SRR HRMZAGHI FPE T PCR ™ 4 B HE0 ¥ IR BAPE RORE &, 3 — 2P TP se P IESE . 45 3R sS4 %)
PR IRAE . 2645 LH LA, HRMEAG ) pS3EEH 587810445, 1024545 3 PCR™ ) B Ha P il s, 587850
39.4%; 9SBIIIEAL , THNTHHAT ARG FE RS RALS . pSIINE S-S RAZHRIIHI N 11.7% . 8%, 12.5%F
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[ Abstract ] Background and objective It has been proven that pS3 gene was related to many human cancers. The
mutations in pS3 gene play an important role in carcinogensis and mostly happened in exon 5-8. The aim of this study is to es-
tablish a high resolution melting (HRM) assay to detect pS3 mutations from patients with non-small cell lung cancer (NSCLC),
to investigate the characteristics of pS3 gene mutations, and to analyze the relationship between pS3 mutations and evolution
regularity of pathogenesis. Methods pS3 mutations in exon 5-8 were detected by HRM assay on DNA insolated from 264
NSCLC samples derived from tumor tissues and 54 control samples from pericancerous pulmonary tissues. The mutation
samples by the HRM assay were confirmed by sequencing technique. Samples which were positive by HRM but wild type by
sequencing were further confirmed by sub-clone and sequencing. Results No mutation was found in 54 pericancerous pul-
monary samples by HRM assay. 104 of the 264 tumor tissues demonstrated mutation curves by HRM assay, 102 samples were
confirmed by sequencing, including 95 point mutations and 7 frame shift mutations by insertion or deletion. The mutation
rate of pS3 gene was 39.4%. The mutation rate from exon 5-8 were 11.7%, 8%, 12.5% and 10.6%, respectively and there was no
statistically significant difference between them (P=0.35). pS3 mutations were significantly more frequent in males than that in
females, but not related to the other clinicopathologic characteristics. Conclusion The results indicate that HRM is a sensitive
in-tube methodology to detect for mutations in clinical samples. The results suggest that the arising pS3 mutations in NSCLC

may be due to spontaneous error in DNA synthesis and repair.
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T5-8, A[iK95%-98%"Y, HpS3MRAS ML Z, Ay
B, R SR T 41 2 D NA T 3800 7 4610 p S 35 R 5
3, SR H BB, ToRE R IGIRTT S . AR ST
R o AR 2R (high resolution melting, HRM ) Kl FE /)N
A% ( non-small cell lung cancer, NSCLC ) H#pS3HEH
RASITT DY BT pS 3 DN 28748 14 s St HIAENSCLC
R R Jre B AR AL

1 R 575%

L1 ARASKRIE J {5 2H y20074E-20094 ) A4 N R EEBE Y
NSCLCEH MtrA, 264, X TR, H184f,
280f, 4Fi23%-88% , MR FIZINIRL, HARK
IR 52 TG R A X B s B & 98 55
HAbRA, Ihsaf], BB, H3sll, Zeiefi], i
28%-62%

1.2 FEGGH 53 HRMZP BT 05308 . LightCycler
480 High Resolution Melting Master ( K {-Roche/y ] ) 3 H
ELUAALES: DNA iRl & ( BigEsELAw) |
pGEM-T (%Promega/z}ﬁj ) . Gel Extraction Kit (f%
[E Qiagen/yH] ) . BIGDYE ( 3Z[E Applied Biosystems/y
Al ) EREEEA (FE[EEppendorf/AH] ) . PCRY”
WA (RIEBDZAH] ) | LightCycler 4804¢ 5 bt 73 Hr i
( Bi-T-Roche/NH] ) . ABI3100M 7Y ( 3%[E Applied Bio-
systems/AF] ) .

1.3 Jitk

1.3.1 FRACRAEFIDNASE A ZEF AR YIBR 5 P A A7
TR, -80 ‘CLRAFF o oK DI R PPAG MR 2121 5
HE>S0% bR A TR . AHEUHEA (50 mg ) H1YDNA
PEICHE IR ZH DNA 2300 & W] B84 . i Ep-

%= 1 p53 HRM5|#1%%
Tab 1 p53 HRM primers

pendorfA% R 2 [l 5E [ E DNAZEFE K &, BORIEG
JE (A) {£280/260>1.80, JH#EDNAVF %5 ng/ulL.,

1.3.2 HRMAGH 3% BESCHR™S B ps3 5L D S A ki 51 477 ,
SNETS-8IG I WP AN L1, A 5138 K A
orlE s, FHHPLCHET 4lifk, PCRIKRALHE10 ngfry H K]
ZfIDNA, 1xPCR Master mix, 3 mmol/L MgCl,, 250 nmol/L
MER 05149, I FPCRIHII K HM 2 220 L, T 1Y
PCRIE 27k . PCRAIHRMZ#TH7E LightCycler 480%¢:
FE AT FETT. PCREAF: 95°C10m, 95°C 105,
60°C15s, 72°C25s, 45PMEH ., HRMAMT &M 95°C
1 min, 40 °C 1 min, i EHEICEE6S *CHI9S “Cilit
JE EFER1°C/s, HEF R CHFf 2SR B R4 -
1.3.3 pS3FLIRRAFRUFNEF A=Y (wild-type, wt ) JEURL A4
R TATE LA Ak idpS3FE R Ah 2. F-S-8 [ BF A 7l 7
BE RN R AR R Gl , B33 ApS34h i F-S5-8 B 45 SR
PR AR AS B DNAFII 45 58 A B PR A FR A 1 DN A #62
B4 TPCR, PCRy™ )R FHEE R (B0 & i 47 [l 4
b, difbr~ ¥ 5 pGEM-THEURES:, A ARG &
DU, 37 Calidsge, ik EAR, EALmE
M A Luria-Bertani (LB ) ¥igRJt, 37 CREIKIFH 11K, 2
BUTORL . W, SRR AP AR HERAPE . A A A T
H-20 “CIRAFRE A

1.3.4 HRMZpHr i) R BPE RSS2 AR 58 48 7Y Bk 1)
DNAMR Y JFHE 2 S ng/uL, SRIG AR LGP — 5 TR
B, EAREA R S AR R TR BT 5 (4 L5153 531 R 2% . 5%
10%., 20%., 50% . 100%, £5HX1 uLiR-& ki DNASE At
H FH FHRMAG I

1.3.5 BRI HRMAOTS , FHAERRASSR F
I HEATPCRY Y, PCRy™ WL G 48 U B U i
HkEglifl, LASi LS MPCRI YN, FEABI3100M

Exon Sequence (5’ to 3) Amplicon size
Forward tgttcacttgtgccctgact

Exon 5 J grgeecta 268 bp
Reverse cagccctgtcgtctctccag
Forward gcctctgattcctcactgat

Exon 6 181 bp
Reverse ttaacccctcctcccagaga
Forward actggcctcatcttgggect

Exon7 99 999 171 bp
Reverse tgtgcagggtggcaagtggc
Forward taaatgggacaggtaggacc

Exon 8 J9gacaggtada 230 bp
Reverse tccaccgcttcttgtectge

HRM: high resolution melting.
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ASC L PR i HR U W A5 R4 I Al - 2R Chro-
masFPE TR B, P S3EE N AR 1°5-8 Y SRR
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1.3.6 Ve BENF HRMEAS I BH 1 TP CR™ 4y By
TSI BIPE RO A, HE— 2D R T e B PP RS

L4 GEiTeAor i SPSS 13058 oA it , SRR 7
RS HEA T 0HT . P<0.0S 22 54 Geit=i i X o

2 R

2.1 HRMIEAYRI R BrE aniE 17, HRMIEAR I pS3
ATFESNE AN F E B 2R SRS FORIDNA, 20045 3
FZPELF, ARG 0% 29-10% 5L TIDNAYR S AR A
AL, $d /s HRMIL R p S 33 [K 58 722 4 R 5032 ml ik
29%-10%.
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2.2 HRMIEFII 7 A 25 5. HRIME ARSI S 4451 %) Bt 20 71
IERAIEL, RAER H pS3HENEAE . 264NSCLCH & Y
ML, Kot BA pS3IE 515 10445, 102451 2530 e 15 5]
UESE, RAFFN39.4%, VLY safeill iy R AR, 145
DAN ARG TCIE AT 5E B30T 5 95l i ges, Horp
5 LARTAG, TE ARG, R SLERARISH, HA7H
SIREFEAR AT FEOR A RAE , 57AF Hp L3 i 58
A5 5 ESRAR193.1% . 45 AME TSR] 58 A5 2 AL HRM
8 T 2 SR L 2- s

2.3 pS3FMB TS8R ALLER pSIHMEFS. 6. 7. SR
A RIR11.7% ., 8%, 12.5% . 10.6%, 2% Tgiit2¢iE
S (P=0.3S) , HEINDFRIRAREGWI ., sHb 2
IRSEI TR (P>0.05) .
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PRIZEAR SR AT G, BAERARR (43.5% ) BB & T

B Normalized and temp-shifted difference plot
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B 1 HRMiERMpS3EFSNE F5-8HBURME LR, HEMMRTAURHESRRTEMGHLLHZ5H2% . 5%. 10%. 20%. 50%F1100%, 435!

BRAERHGEREREEEZ. ATSEFSIE (W) , & 2%) , 4 (5%) , & (10%) , # (20%) , & (50%) , % (100%)

;BIANETFG6:

(wtFn2%) , 2 (5%) , 4O (10%) , % (20%) , # (50%) , & (100%) : C:4MEF7:HE (wt, 2%F15%) , & (10%) , & (20%) , %
(50%) , £ (100%) :D:5BF8: 4 (wt) , & (2%) , B (5%) , & (10%) , % (20%) , & (50%) , #* (100%) .
Fig 1 The exon 5-8 of p53 gene sensitive analysis by HRM. The mutation plasmid DNA was mixed with wild-type plasmid DNA to dilute the mutant
allele to 2%, 5%, 10%, 20%, 50% and 100% of the total alleles. The melting curves of each dilution are shown in different color.
A: exon 5: blue (wt), green (2%), red (5%), brown (10%), yellow (20%), grey (50%) and purple (100%);B: exon 6: blue (wt and 2%), green (5%), red
(10%), purple (20%), yellow (50%) and grey (100%);C: exon 7: blue (wt, 2% and 5%), green (10%), grey (20%), purple (50%) and red (100%); D: exon 8:
red (wt), green (2%), blue (5%), yellow (10%), purple (20%), grey (50%) and brown (100%).
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A Normalized and temp-shifted difference plot
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Fig 2 HRM difference plot and sequence data for some mutation
samples for p53 exon 5. A: Difference plot of some samples. Blue (wt),
grey (sample 16), purple (sample 172), yellow (sample 38) and brown
(sample 211); B: Sequencing traces for sample16, 172,38 and 211.

A Normalized and temp-shifted difference plot
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3 p535hBFORRREEEEMAIHRMEI TN F &R, A: HRMph
B, ¥ (FER) , 15 (Hm60) , & (Hm251) , & (H#m199) .,
41 (Bm97) ;B:MFER

Fig 3 HRM difference plot and sequence data for some mutation
samples for p53 exon 6. A: Difference plot of some samples. Blue (wt),
brown (sample 60), yellow (sample 251), green (sample 199) and red
(sample 97); B: Sequencing traces for sample 60, 251, 199 and 97.

sample 16: 14507delAGCGCTGCTCAGATAGCGATGGTGA

sample 38: CAT179CGT (H179R)

NN LA e VN A

sample 211: CAG144TAG (Q144END)

A

sample 60: TAT220TGT (Y220C)

sample 251: GAAT98TAA (E198END)

WA A,

sample 199: CCT190TCT(P190S)

A A A

sample 97: CAT193CTT (H193L)

VA A
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A Normalized and temp-shifted difference plot
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Fig 4 HRM difference plot and sequence data for some mutation
samples for p53 exon 7. A: Difference plot of some samples. Blue (wt),
green (sample 21), purple (sample 127), grey (sample 132) and red
(sample220); B: Sequencing traces for sample 21, 127, 132 and 220.

A Normalized and temp-shifted difference plot
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Fig 5 HRM difference plot and sequence data for some mutation
samples for p53 exon 8. A: Difference plot of some samples. Blue (wt),
purple (sample 48), grey (sample 167), brown (sample 154), green
(sample 147) and yellow (sample 67); B: Sequencing traces for sample
48,167,154, 147 and 67.

sample 21: G245V(GGC245GT()

ﬂ[\fuf\f\mmﬂ\ )

sample 127: 12551(ATC255ATA)

AN A A A

sample 132: Y236C(TAC236TGC)

AV AN

sample 220: 15307DELACCA

OV A e

sample 48: E298end (GAG298TAG)

Aot il

sample 167 C277K( TGT277TI'I')
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Tab 2 Correlation between p53 gene mutations and clinicopathologic features

Clinical characteristics

Wild-type (n=160)

Gender

Male 104

Female 56
Age(yr)

<60 95

>60 65
Smoking status

Smoker 94

Non-smoker 66
Histology

Adenocarcinoma 117

Non-adeno 43
TNM stage

1+I1 13

N+1v 147
Differentiation *

High 120

Moderate 31

Low 9

p53 gene X2 P
Mutation (n=104)

4.243 0.039
80
24

0.181 0.670
59
45

1.952 0.162
52
52

0.470 0.493
72
32

0.023 0.879
9
95

0.267 0.698
78
18
7

*One sample hasn’ t the differentiation data.

PE (30% ) (P=0.039) . pS3EEIHZEAR AR . WA . 9k
B AR I BOR BREFAE S O (P>0.05) o

3 e

Ty R p S3 0 2848 B B UE 52 5 A B0 L i
FEREAT . I N A —Fh 4 T S3 kDall 2
JT, A4 HpS3. — HpS3EER A ERAS, pS3EI1ATE,
UM BT F I R AR o H R pS3FEH AR S 5 i
HEWIEAAT R RO G R B, FEftE . HE . FLIRIE A
Kipfad, HApS3RABHIEMRER R .. WU
22267 ABIFFE K FTHRMES A DNAFF 51 43 Hridi 76 39.4% )
NSCLCHAIZ ks Hips328748,  HL2878 51 PR 43 Al 43
ORI TCRFR, R pS3HE [N 5875 n] BE T il L 3 el 2%
A, IS TR A R AR, A BT HIBINSCLC
BTG . pS3IEG 2R oA A, R8RSR, F
HOIEE e, KA LR, ARBFTESE R S Lee S5 4
5. SuzukiZECHRE pS3FEIN %7 S MRA AT,
ARBFFESE A R pS3HE H 5878 B ARTEM AN i £ 00, 1

WS AR MR R B TR TEGE T2 5 S pS3EEIN AR e T M
HA) S e R R T, X Lee S R B A A L
HpSIHE DR JAL 1 R A AR ERAR — 5. pS3FEI ALY %
RE RV AT SE R TG L, SRpS3HE AL 2 A
RVERAE, FIREZTEDNAG BANE i fe rp A BRI R
e

AWFFEIL S L7 pS3HEI H T BB A F AR 2
AIRSRGAEAE , HRMIZE P AT a5 o I e (BT 1T
Oy Rl NRASNLE TR N S, S E A
Ay B IE S TPCRESILIN BN E A, AR
DR E 5 EA T PCRAFNIN Y, 0 i 300 o 5 0 4 5 P 24—
o, AW G R, O PCREFIC A K AR A JE M
—Hy, BRI RAETER SR LR, BOE BT SR
PENY .

FATR I SR R Ok A IR, W A H
B PP . 9OLIREHE . PR 238 (single-strand
conformation polymorphism, SSCP ) ¥, 281 B 2 AH 4
ik ( denaturing high performance liquid chromatography,

DHPLC) 4, B MIESARFERILE . BN FE
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