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[ ZE] % hE-o-B R M S (glucose-6-phosphate dehydrogenas, G6PD ) ikt = JiE & fix 7 LAY 1915
P TR B R , AT S ORI M 0 BT AR L s R T 28 IAE A M S SR 21 40 R 3 114 20 0 S
FL R M SN B TR 9 AR AT B S50 (%) b Sl R R e SR v, AR SC R LR R T AN [ RO R IX. GOPD ikt =
I 1Y) 3 A AR SRR (R 2878

[SE$BIA]  WAH-o- BRI A M B 2 0 R, FEERA

The distribution characterization and gene mutation of Glucose - 6 - phosphate dehydrogenase
deficiency in China

LIN Fen, YANG Hui, YANG Liye*

(Central Laboratory of Chaozhou Central Hospital, Nanfang Medical University, Chaozhou, Guangdong,
China, 521021)

[ABSTRACT] Glucose-6-phosphate dehydrogenase (G6PD) deficiency is a common inherited disorder
worldwide. It may cause a large spectrum of diseases including neonatal jaundice, acute hemolysis, and severe
chronic non-spherocytic hemolytic anemia. The frequency and gene mutation type of G6PD deficiency showed
specific characteristics among widely varied regions and ethnic groups. This article characterizes the

distribution and gene mutation G6PD deficiency among the different regions and ethnics groups in China.

~

.L‘r °

[KEY WORDS] Gluocose-6-phosphate dehydrogenase (G6PD ) deficiency ; Frequency ; Gene mutation

) 25 W -6- W 152 i &1 ( glucose-6-phosphate de-
hydrogenas, G6PD) il = $it: 7 4> 4041 |1z, ¥
BEB AN, FLEW TR R O AR
NS D NS e S e 2 | 0 i R
FE 2R = R IX, EE R TERIL LR Y
JUR KR, TABEGE GOPD Bl 2 HiE 1) 43 7 ¥ a5 il
BE IR AR AR o i v 3 A N 101 2R o A A ke
BN AR, R AT TR 25 R A R S AR 1T
b A PN e

1 G6PD fRZ fE K & R ML

GOPD fift = it 28 L () HIL ] 32 202 GOPD BE [ &
Az 8 7 G SYOH IR TR 3R 3k T o sl il 25 0 e AR AR
T GOPD 7% 1 AL , 2141 i 52 48, f 45 45 1 18
PRGN, SR E ML . K, BE S FAEY
ERFSE T B 2 7E GOPD B = 5iE & AL I A5
FIVEZ 5 AT T30 & B, il GE 520 GoPD fikt = JiF
HH A TS ML A DNA 34k Ah 5 B 3295

EARA . ] 5B EFAFHARFR LS (A2014902,B2013444 ) , 38 M A3 %) B (2014808) , ) & B e k& &5 F 2

X B (#3F)(2012)

VHEAL M T EARSERERN P CER TS EIRE, ] &, 90 521021

*i@ A M 5k, E-mail: yangleeyee @sina.com
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BRFXF T GOPD mRNA 3k (1) 1 15 Rl 5% 5% 3 5 [
TRV, DL BB A3 AR R A A i e 5 AR S T 3
GO6PD Jiff i P el A8 o 3 28 4 - B 2% & AL Al
AMUFE T GOPD il 4 B K 2%, Rl Ri2 iR
AL B S B , R e A & e L S B
(A5 (A BIF ST R T 8 I 9 SIS

2 G6PDRZEMDHERER

GO6PD fift Z JiF £ 3% [ &2 B = U AR 1 3 7
PSR RTE T2 I I S i N 2 I BN LU DT B = R
T s A5 48 R D DXy e, 35 048 A N I 35 DR 48
ik 16% > MiE SIS LR EH T
ORI A T EA A . AT E K R
Bo ey 2013 45 196 A S2 5 %= E R A 30 000 J7H1A:
JL i A 45 4L, G6PD 1) & £ K i 1: 447, Chien
LA T AT 1996 4E~2005 4 1 211 632 44 H [
BrA L, 45 3 R GOPD Bt Z E B Kk KR
1.82% , Tk i K e Ry 4.5% ), TEn sk = ik
SRS R R A e R X . R GOPD ik
ZRAEFRAEEIE,

F1 REEMEX GoPDBRZ K EE
Table 1 The prevalence of G6PD deficiency in various

regions of China

Hy MK HEARE RAERD) Ak

Il 11 437 4.2 Jiang J, et al®
Hg 64 260 6.0 HMRSE, S5
R N 2 500 2.68 Yang H, et al”
K58 16 464 4.08  Peng Q, et al”
T 1720 11.34  HEEVERE, o
S i 22 929 8.02 BT, AEM
B ] 29 527 0.6 LT E, L
Y Wi 4939 4.1 ZNS, A
HogEe] 184 880 317 BRIRAR, g
[iF -2 1208 L74 gk, SN
paji 11 085 6.1 FaKk B, S
WAk B 161 337 0 Fhilgg, Lo
HIN O R 11 491 121 JiE, &
it 217 447 0.18 SR, Ao
VAN B 10 792 1.20 Hr/N2g, s
EUN 3 000 3.77 gerhif | Aen

b e nl UL, 3% [ R [ s X R GOPD k= i
(1) Sz M R A 22 B 378 | 6 33X Fh b 3 22 S LR i
BE: A SRIERE GRL TR RN AREDHIEAS [ >

GOPD 5 2 i FIESE A R/ 5 1 — 3, WA T
JasF A UE S T I Z A AT | RIS A2
A SRERE . FRERIER AR T o
AR KX, GOPD it = &2 K 4] 1 SRk
BEIZEIE T R 7 B RN B BB UL 1 B
B, SR ICEE RN EREZEPFEDN, BT
L YU AR e [ RS 5 IRIGERAT a7,
RURE PSR S it {5l A B e e S A m a1
PO JERE RN AR )R
3 T8 7 I W R T D B RGO A I — L
W, HR—iF TOIERSRATIC 3, GOPD = LG
Gl T B T IR RN RIIRIY GOPD L= IF &
D OpTRSY 7N i povive £ S A I 1] 7 e 25 LA O VA e
R X AN B 2 MR GOPD B2 i 4 A %
4 16.6%F116.3% , Ab TP ALIEBAL A X 09 KBTI
FA RN A 18 & A2 R AU 1.19% 01 0.3% . i8tA& T
At S N GOPD = M bl 2% A T RE SN, AnitEre
FATCI ISR 16 A BE GOPD it = %53k 44.83% 4
B AN 13.61% >, 31X 24~ H X B P4 H FRER S
PAZE | > A0 P T3 1 GOPD k2 i &, A A T
JK AR GOPD = %K 6.07% , N A Z iR ERXT TPk
HEREDGEEE™ . LA, Fl— R EAF#HA G6PD
Bz A R R ] BEIRAET AR P 1 &A%y
R 0.31% 1 6.24% , | VG AR B 17 & A %
5.2% 1) AR L BUH R I & AR %00 18.2% ™, ik 3
I []— A RV E R DHURAS ] , P HLA AN ) 3t A5
P, FREARF R GOPD k= kBRI 2,

LAk, 3R [H 24 KT GoPD Bt Z AE 5T K
LK HM I SE OBEE LT A A,
E ABEAT I H 2559 25, 4% Hi X GOPD it = i i & 4=
TN B2 & A A FE b T AR AT O A RN 9 B
B AL L,

3 G6PDRRZIERIEE R

N AR AT A% B A D s A e, R
KOAENRHE KRIEE SR h 2= E MR RRE A
RO FEN RAZ X BE G AL Z2 351 S B A A
B T R R B IR AEALIN . GOPD ik =
U e e UL PR i AL P R B o , AT T AL
ARZASE LA SR — L T IES .
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Table 2 The prevalence of G6PD deficiency among

different ethnic population in China

R X b ZEE i
(%)

IR 133752 4.21  Jiang W, et al®
2] 128737 283 BXIRZR,
* =M 5807 339 ZEpgK,

J 3027 823  YanT,etal®

IR 3056 177  Jiang W, et al*”

. ©H 5807 699 FEimE, A
. pivll 586 7.68 R ER, g

JR 22929 1105 BATLH, A5
5 W (R R 256 703 T, e

TR (HAS LT 362 004  Fi, L
AN 1528 766  YanT,etal®
(A 812 073 fE/NIE, A
% =M 5807 241  ZEMGR, G
o M 890 6.5 f e, 2
5 S 227 749  RE &
i St 524 649  FIEK, g
& tma 764 13.61 XY, &=

3.1 FKIE G6PD LK 248 (5%

Bifi 5 AR 53— A 2 R 1Y) R AR 2 A2 A
FAR M $E R, AATE 6 L B /K F-K GoPD 3 [A]
A%, H it S E A 2 48 160 27 GOPD 4
GARRAIN IR, 4T GOPD AR A 4 TR
Y2 S A T 2405 5, 1993 AR A AL 54
T EHREE T ECE LAY 2 Fpoe A2 R GOPD Kai-
ping (¢.1388 G>A) #1 G6PD Canton (c.1376 G>T) ,
PLJE Rl 22 % B G6PD Gaohe (¢.95 A>G) %%, 124N
1EFR FE E R T 35 Fi GOPD JEK 28 A 7
3.2 [ AR GOPD it = fif KK S A8 Y

GOPD 75 S A7 HH {1 1 duf sl AF A 4 S 1, BV
AR 2 AR LA A8 Sy . andth g
W # E % L G6PD Mediterranean (¢.563 C>T) 8 &,
I 91 E % A GOPDA™ (¢.202 G>A/c.376 A>G) i K
HOUL MRS RO 28 4 AR | JE GOPD Viangchan
(c.871 G>A/ c.1311 C>T) , EJJ& % 5 A\ | 2 %5 &
G6PD Vanua Lava(c.383 T>C)"", LA | iX #6575 Af
R 2o, e b E AR, GOPD Kaiping
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FI B UL AR S A % AR S AR 5 S T
G6PD JE K 28 A RIS A7, Fy ik — A B 3 I T
WALFHE™ ; GOPD Mahidol, (¢.487 G>A) & =
Buf ) e 2 B IS A i 7 0 M e R S AR 2R
84.2% , HFITA G6PD Mahidol 2875 i MA ) 5 £ 7%
PEN A TVS5-612(G>C) AL, 7872 M 55 i fa)
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Table 3 The genotypes of G6PD deficiency in Chinese population
i A 575 ISNP AR B ey i
Exon2 I c.95 A>G His32Arg Gaohe (=1 #5)
I c.473G>A Cys158Tyr Shenzhen (3RII)
Exon4 KA c.196 T>A Pheo66lle Songklanagarind
I c.202 G>A Val68Met Asahi
I c.131 C>G Ala44Gly Orissa
Exon5 I c.274 C>T Pro92Ser NR
ARHI c.371 A>G His124Arg FNysl
I c.383 T>C Leul28Pro Vanua Lava
I ¢.392 G>T Gly131Val Qingyuan (#§iL )
I ¢.406 C>T Argl36Cys AR
Es c.442 G>A Glul48Lys Liuzhou (HjIH)
Intro5 IVS-5 636/637T del
IVS-5 C134T
Exon6 I c.487 G>A Gly163Ser Mahidol (3 75%)
i} ¢.493 A>G Asnl65Asp Taipei( 51t)
I ¢.517 T>C Phel73Leu Nankang (75 #% )
I c.519 C>T Phel73Leu Miaoli (32 )
I €.563 C>T Ser1838Phe Mediterranean (i1 /i )
1 c.592 C>T Argl98Cys Shunde (i %)
¢.612 C>G(SNP)
Exon? ENl c.691 G>C Ala231Pro PNl
F =l c.703 C>T Leu235Phe Nanning (75 T*)
Exon8 AA ¢.835 A>G Thr279Ala Haikou (7 I1)
| ¢.835 A>T Thr279Ser Chinese-1
¢.855 T>G(SNP)
I c.871 G>A Val291Met Jammu (£ 75)
Exono I ¢.871 G>A /c.1311 C>T Val291Met/Tyrd37Tyr Viangchan (3C &)
I ¢.1004 C>T Ala335Asp Fushan ({4111 )
I ¢.1024 C>T Leu342Phe Chinese-5
Exonl0 I c.1159 C>T Arg387Cys Guadalajara
AR c.1160 G>A Arg387His Beverly Hills
AKH €.1225 C>T Pro409Ser ARH
Exonl1 c.1311 C>T(SNP) Tyrd37Tyr
1 c.1339 G>A Gly447Arg Santiago de Cuba
el ¢.1340 G>T Gly 447Val A
I c.1360 C>T Arg454Cys Chinese-2/Union
Intron11 IVS-11 93T>C (SNP)
Exonl2 I ¢.1376 G>T Arg459Leu Canton(J " 4)
11} c.1381 G>A Thr461Ala Yunnan( =)
I c.1387 C>T Argd63Cys Keelung (%)
I} c.1388 G> A Arg463His Kaiping (7+°F)
ARH c.1414 A>C Leu472Iso Laibin (5% )
E Nl c.202 G>A/c.871 G>A Val68Met/Val291Met Heehi
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Hi%ibE-o-E AR S (G6PD ) ¢.1311C>T/IVS-1193T>
C 45 3'-UTR 2 M0

Wi M REAS HEak*

[# ZE]1 B8y X E CHER %6 -o- B B2 I A il (glucose-6-phosphate dehydrogenas, G6PD)
c.1311C>T/ IVS-11 93T>C F: P £ 5k 5 3'-JE #112% X (3' -untranslated regions, 3'-UTR) ) £ 75 14 4l A6 56 14
HEATRIESE o RV T fff 2R ARt ol X R B Pz 28 A8 S 4 I . ik A4 A BB Y
TR AE GOPD % P, 35 K I 46 GOPD ¢.1311C>T/ IVS-11 93T>C K £ A M . Mt GePD it
UTR X B4 S v o 1, M B 3E 47 ¢.1311C>T/ IVS-11 93T>C J:H £ 21 (19 GOPD ft = ArAs & 7534
A UTR HAG83E 197485+ (single nucleotide polymorphisms, SNP)V 197485, Z5R  ERHLIXA 39
1] GOPD fift Z REA K F) #5745 ¢.1311C>T/ IVS-11 93T>C H: K 28748, F 3'-UTR #1 5'-UTR 3 1% A 1 ) 5|
SNP v #5128 5o [FI, FATTHIEST % B GOPD M P 1E % A h 3 4 ¢.1311C>T/ TVS-11 93T>C 4%
S, FEAET N AN 25 100 45 1E B AT & 2R F803 300 15.7%F0 12% , AERR PN RN A Z2 R4 50 24 1E 7 AT
KB R 2% M 8% o AR S AE P E R 7 S AU IR H R Z A AR it A 5 . BARHLIX
GO6PD il = 3 th #5717 ¢.1311C>T/ IVS-11 93T>C FE A 58 748 B A4S I A 2 3% 40 UTR SNP i g 58745
%5t XT GOPD c.1311C>T/ 1VS-11 93T>C 3L %48 5 GoPD #ilt = 2 ] A AH Ik (B AR 1E— 204555 .

[k4iR] GoPD k= fif ; FH %745 ; UTR

The investigation of polymorphism on G6PD ¢.1311C>T/IVS-1193T>C and 3'-UTR (untranslated re-
gions)

LIN Fen, YANG Hui, WU Jiaoren, YANG Liye*

(Central Laboratory, Affiliated Chaozhou Central Hospital, southem Medical University , Chaozhou , Guang-
dong, China, 521021)

[ABSTRACT] Objective To explore the linkage relationship of G6PD ¢.1311C>T/IVS-11 93T>Cpoly-
morphism with the 3’-UTR polymorphism in the Chinese population, and investigate the frequency of c¢.1311C>
T/IVS-11 93T>C polymorphism in healthy individuals in the eastern Guangdong province and northern China.
Methods The activity of G6PD enzyme was analyzed through Auto-bioanalyzer, and the G6PD ¢.1311C>T/
IVS-11 93T>C gene polymorphism was detected by DNA sequencing. Specific primers were designed for ampli-
fication of the 5" and 3’-UTR of the G6PD gene. Results 39 cases of G6PD deficiency were detected with
¢.1311C>T/IVS-1193T>C polymorphism in the northern China. However, no variation in the 3’ and 5'-UTR re-
gions was found among those samples. At the same time, ¢.1311C>T/IVS-1193T>C polymorphism was also de-
tected in individuals with normal G6PD activity. The frequencies of ¢.1311C>T/IVS-1193T>C polymorphism in
healthy individuals of Chaozhou and Meizhou area were 15.7% and 12%, respectively. Furthermore, the frequen-
cy of the polymorphism in healthy individuals of Zhengzhou and Shijiazhuang were 2% and 8% respectively.

The frequencies of the polymorphism in healthy individuals were statistically significant in the North and the

BB .S AL EFAFHRATAESL(A2014902,B2013444) ; 7~ R B R €5 54 2% B (%
#4)(2012) ;398 M #3051 17 B (2014508)
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South.  Conclusion The UTR SNP variations were not found among G6PD deficiency samples detected

with c.1311C>T/IVS - 1193T>C gene polymorphism in the eastern Guangdong province. The relationship of
G6PD c.1311C>T/IVS-1193T>C polymorphism with G6PD deficiency requires further study.
[KEY WORDS] GO6PD deficiency ; Gene mutation; Untranslated regions
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Figure 1  Sequencing map of G6PD gene mutation
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Table 1 The frequency of G6PD ¢.1311C>T/ IVS-11 93T>C
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Preliminary study of common copy number variations of breast cancer patients detected by array -
based comparative genomic hybridization technology

ZHOU Hui', HE Dan’, YANG Xuexi', LI Fenxia™

(1. School of Biotechnology, Southern Medical University , Guangzhou, Guangdong, China, 510515;

2. Guangzhou Darui Biotechnology Co. LTD, Guangzhou, Guangdong, China, 510665)

[ABSTRACT] Objective To explore associations between the common copy number variations
(CNVs) in breast cancer patients and the occurrence and development of breast cancer, which may provide the
foundation to study the prevention, treatment and prognosis of breast cancer. Methods CNVs of genomic
DNA were obtained by array - based comparative genomic hybridization techniques. Then the CNVs were
analyzed in terms of the Database of Genomic Variants and Online Mendelian Inheritance in Man, revealing a
relationship between common CNVs and breast cancer. Results  In 4 breast cancer samples, 9 common copy
number variations 1q21, 8pl1, 8pl12, 8ql1, 14932, 14q32.33(including 2 CNVs), 20q13 and 22q11 were selected
out. And 4 of them were confirmed as normal polymorphism copy number variations. While the remaining 5
CNVs were, including 4 amplification and 1 loss, could not be identified through the Database of Genomic
Variants and Online Mendelian Inheritance in Man. Conclusion Amplified 1q21.1q42.2, 8q21.12q23.3,
20q13.2q13.31 and loss of 8pl2pl11.23 may be associated with the occurrence and development of breast cancer.
The connections between amplifications of 8q11.22 q11.23 and breast cancer still needs further verification.

[KEY WORDS] Breast cancer; Copy number variation; Array-based comparative genomichybridization
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TE L) B A g R4S TR L P L e AR A
AL AL T KBRS Tl AR &
Ji&  ATTAR i 7 284k, FLI B A A AN
P Rl R R R e 5t B R T
A5 LR © R 0 2 e 3 S v 0 A i
g I B A 2 2 B A A 5 0 (Inter-
national Agency for Research on Cancer, IARC) 4t
11, 2008 4F v [ 2 2 3L M R B AL K 0 R 21,6/
100 000, £ 4K 184 >4 G i1 BRI [E 5 iz 51
55 99 fi , bR AL FE T %k 5.7/100 000, {7 51 £ 145
(VABSRTE RS IS SV & Y EP SIS RYNJRE 8
O, 20 I AU RS W LR 19 12.2% , ST 114
it A FLARIER SE T A B 9.6% " o e i AT L4
P77 I AR AT L 8 A s 3 8 2 W Ry L R o 8 F 9
) E ISR

LR g S — st A% S B PR R L I R AR s
G 2 ARG ER . PR . HER2 F Ki67 45 3 ¥ 3L
Ji9E 4] 43 2 Luminal A %Y Luminal B % | HER-2 [H
PEA = BAMEFLIR I o 45 80 55 3L R 1 e
A B U AR ST RO VIR OG o AN [m] 7 2
FUBEAE SR TC S R A A0 AP B 2 22
5t , Horp Luminal A BY 5 1505 845, 100 = B39 FL AR
TR TG A2 2% . B BRI R e i AR A I B A
G5 — By ARG AN IE Al R, AR MERR I 00 24T 0 1 O
B BLAE 2000 45, Perou 25 it 243 R FHJE AR A
(1977 2R ZL I 0 AN TR A B R 4 B PR 3Rk
W, ] LB FL MR 9% 43 4 Luminal A AY | Luminal B
B HER-2 [IVEFI L EAE FLMR I o b R 4 ik
FEREFLI R 2 = FIVE LR . T8 i Rk ik
g3 B By AT R AR R I AN I AL o BR O D
A, BRI AT LR I 58] JHC Al 9 i PR 8 4 s i A
1945 D1 4072 5 (copy number variation, CNVs) , iX
SeAE NSEFER A b I AR R B A A AR
SEZRA RS S KB 1 kb DL, G AR R
T HLH 17 2 2 25 (single nucleotide polymorphism,
SNP) . 3X SR S 14 48 S AT LA N W T8 6 7
bro BN, AKTI Fl FGFRI 75 LA A8 5 Ay 3 (1)
B 53 0 A% R 10% , 45 72 410 14 70 48 1 3 97
B X A S ) 78 S Y A A R LA B 3
TR BHE FRST R 52 4 AHF . TS Ak

2H 4232 (array-based comparative genomic hybrid-

ization, aCGH ) F| DNA £+ B T 40 it v 191 2 €
A AT LA I L [ 4 DNA 78 A 1 7 571 Bl 5 1A
RS DUEOW S — UG I AR 2 T 0 B PR 2 [
AT T BT 07 A ST B 2O IR AL A A8 H R
(fluorescence in situ hybridization, FISH) . #X1i,
aCGH Jo75 R AR 530 CNVs Y St (R i A2, 0 45
RAL VA G LA EIALAET . Pollack™ i aCGH 1Y
J7 ¥EAE UM IR PO IR 58 T be A AR I 4 2% 52
(comparative genomic hybridization, CGH) £ {Ill #I|
1 17q A1 20q b AP 3% X 88, 1 Bogr & 88 T 1q.
8q.11q F1 15q 4§34 X 3k , 3p .69 . 9p . 10q Fl Xq fikt
JRDCH X i B B A AR 2 5 FLIR R A DG Y
BN

A S5 AU aCGH A6 v [ R L i 28
(1) 4 55 A 20 DNA, 548 5 70 B ZL B 0E 2 A 1Y
CNVs FHR 11X 28 CNVs 5 o [= A#F 3L e &
R KR W8 g FUMRE R TR IR 97 AU £
PEIEAK I Ty 2 A AR

1 MeFAEE

1.1 Rpsee

REAS Sy i 05 BE AR OR A g O R e LR O GiA
[ 4 2 DUG L PR AR 300 40 ¥/ 57 % (56
459 % PR Ry 53 % o FEAS I 2 L I
A T e AR Al LR R 45 e % (tumor
node metastasis, TNM )43, i & bR AR BUR KT
5 cm, [ 3 S5 REAR O XU L 255 R 2 Ob, HLAb
A—ERE X EL R A AR JCIT A
.
1.2 SRS CNVs

LHEAE aCGH R &1 A 2% [ Agilent 23 F ,
1x TE (pH 8.0) . Molecular grade >k H 3¢ [# Pro-
mega /> H) , SureScan Microarray Scanner , Hybridiza-
tion Oven, CytoGenomix Fl1 CytoGenomics Edition
TR B 22 [E Agilent A F .

fii 1] QIAamp DNA Mini Kit $2 Bt 2H £ rf i) 5
2 DNA, | Thermo NanoDrop2000C %8 #p/7] Uil
A3 6 BE TN 4 B DNA () ok B gl g, 2ok
2.0>260/280>1.8,260/230>1.0, 43 HL 0.5 wg HEA
DNA = Fil reference & 3| 2 b & ', in /K & 13
L. MABENLE P 2.5 pL, SR J5 #5417 B Bofb fil e
BEfk . B UK L ECH] Cy3 1 Cys 2 Fhert i bric
RAW, B A 9.5 WL FRICHE Hil 1R & U5 5
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Ainid. HEifbAE 7 X510 5 19 DNA #4744k,
SR J5 18 Fif NanoDrop 2000 UV-VIS 43566 B 5 46
W5 5 5 il B . il 45 Hybridization Mas-
ter Mix , bR ict (19 Bl A0S BEAT: iR 2900 29 L 3]
BERASYEME . (HREN R R
BRI, W 2 AR AW 40 WL A
Je i EATEENS R AR E . MRE
A ZL A, L, 20 rpm, 67°C, 24 ho AL 346
EAAcE BUh It i TR .
1.3 8 A AR

i~ B FH SureScan Microarray Scanner #f 17 1
f#i , H Agilent CytoGenomics Edition #f 17 43 #7115
# CNVs. 15 2 Jr A BE R 2 8 CNVs I, §iff 1 4
i B A< 4 CNVs, i i 48 i) DGV (database of
genomic variants ) 50 45 B | £k I (N 28 1l R s
1) (Online Mendelian Inheritance in Man, OMIM )
O R A $ R G SOk X 52 58 P AR 7 B itk AT
W5t .

2 R

21 ZFLRREHBE CNVs

4 FLIRE REAS L & B CNVs BN 295 4,
Hr 2 SHEAH 824,15 3 5 M4 SHAY R 71
A(ED . BB oANIA CNVs, AL HE 2 A4l fny 18
(8p11.23p11.22 H1 22q11.22) , 6 4> 2% & ¥ 14
(1g21.1g42.2,8q11.22q11.23,8q21.12¢23.3,14q32.33
HG) 2 A H BT 20q13.2q13.31) F1 1 A4S 24 4 ke 2k
(8p12p11.23) , Jy B8 S [l ol 117 kb~84 684 kb,
A EFEEAECR 1 A~152 3
2.2 B A IR

i 2 A5 1) DGV U8 FE L OMIM 5408 A FAH G
SCHR A F RS2 B A R B b AT b . E R
() 9 3 AH CNVs H 4 4~ A CNVs by IE 4
% Pk CNVs, & J& & CNVs; 5 4~ 3 CNVs
JE BUR T CNV, 45 1921.1q42.2,8q11.22q11.23
8q21.12923.3.20q13.2q13.31 iX 4 > F BE (4 54 01
8p12p11.23 L (R 1),

3 itip
Wit 5 LR R S R A R S I, AT FL AR
o A R AL B BT S A . AEARZ A A

Fp BN IV R R B ORI R Z —,
A 1ok Xk 5k A1 5 DR G I R i R DRLR 25 A K AF

SR ALE] . AR S5 A aCGH 1 77 75—k
o ) % A 5 PR 2 56 ) 7 DL B0 S AR B B
L2 BT A )4 DUBO =l B, 4R 4 RS
(1 CNV's, 38 2o F50H8 22 A 160 A1 R FH SCEE 1) Bk X 3k
2 fr B AT AT o

SIS A5 R B A FIREAS AT CNVs 9 4 I
W 8pl1.23pl1.22, 14932.33 H 1Y 2 4~ K BL Al
22q11.22 7£ DGV ¥4 2 th A e AR B B, 2 iR
Z 51 CNVs, il H B JEE CNVs, 75 DGV £ 4
B AR BE B CNVs A 1211422
8q11.22q11.23 .8¢21.12¢23.3 . 20q13.2q13.31 iX 4 4>
A BERO P RN 8p12p11.23 A B2, 3 5 4~ CNVs,
I ELFA X 88 i BEAE OMIM B 12 v #1 A77E 20
FH

B 1g21.1q42.2 B 40 & i B A 572 4,
HrP 445 T 34 1qETS (E-twenty six) F % . ETS J&
RN TR RNEGEZ —, LY
JIRE A . ETS ZRIGA R Z UI6E , G046 240 i o ki)
e e i N B TR e i OB i AN 1 B2 a1
PR A AR LS . P2 ETS BROLIESE 5 iE A
K, i R DL 5 hn 2 — A 508 25 DR 1) AR
P, WP R FEFLIE S, 1q ¥ R &
D48 DL R AR 53107 Mesquita 55 ' 3E 1o 4t 0 A
CGH 114 141 LRI 4 SL 4 #5 LR 53, BoR
1921 F1 1932 J2& 2 A4 [R5 DUEIOE hin e 2 ) G 48,
Ay, Mfi1am s FISHUESE T 1q 9739, JB/R T 3
5 ULECA %) ETS 2: B - ETV3 (i F 192123) ,
ELF3 Fl ELK4 (W5 & #A F 1932) o LB & &
PCR 11l 3 1~ 1qETS 3 K Rk 7K - DL S HL A JE A
MYC F1 CRISP3, J&7~ 3L 1921 1 1932 1 2k A
P& DU 34 5 ETS ¥ 5% X ¥ ETV3 Fl ELF3 7£iX 4t
PE A FRIRAE K. 34 ETS 3, ELF3 53 i
I kAR A O, TT RE S 2 1q #5 DU in i 50 PR
T FIHAHE CGH L G dn i R, v IR
)L P 4 2 R0 g P DL Sl R A R X
B, X CNVs i 425 © A0 Bl i 32 1Y 9 55
S IR ) 35 R DA B A C S, T 1q . 8q22
fP 15 1 8p FBR AL, Yang %5 BIF 5Tt 35 WA 7R
FLIRSE & B 8q24..20q13 . 11q12 F1 8p12-p11 £ [H
B3 4 K 2800 FLR I (80% ) 1q . 8q 7
Py A M A 2, el fE B3 B AR fE (+
1q,+ 8q 3%-13q) , MR HY 901%™, ARSLEG rfs 5|
AL CNV Hr, 8p12p11.23 i ik F1 8921.12923.3
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Figure 1 The CNVs distribution of breast cancer samples in the genome—wide
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®1 ZLBREHEARLE CNVs

Table 1 The common CNVs in the breast cancer samples

QiR IX B KN (kb))  AESRAE BEPEE(AS) DGV RS OMIM TR BEUE  HIW CNV 28l
1921.1g42.2 84684 G-l 572 g = ot CNV
8p12p11.23 1019 (ER 27 b bt How Tk CNV
8p11.23p11.22 127 iyl 2 & - EH 251 CNV
8q11.22q11.23 4069 G-l 18 g = HoptE CNV
8q21.12923.3 33414 Gy 138 b P ot CNV
14¢32.33 117 HE 2 = - IEH 28 CNV
14932.33 293 G-l 2 = - IEH 2850 CNV
20q13.2q13.31 18488 i 18 & & itk CNV
22q11.22 134 G- 1 2 - EH 280 CNV
“IE LR

(P38 55 DL 1B 9E 4 38 A 25 R — 2, B IR AT 4
Wik 2 A~ F B #5 D180 5 55 LR 0 & A R TR
Ko

1E H T HE 85 DR S 5 2L A OGO R
HIBFFE B4R K 8q11.22q11.23 A B, (HIR A4
. OMIM %dis 4 K Bax A B Be A — A Bom 5L A
FEFE AL BERE 20 L yRE 2 1R 138 S B #h 28 1 (RBI -
inducible coiled-coil 1, RBICCI ) % [X ., RBICCI
FE AR FH 7E 40 i ) B 2R A, R TSCI-TSC2 T B
JEHI 2 AR, RBICCI Wl figJ& RBI K351 11
P ER 7R LR R — P SR B A A R
16 AT B8 2 5 LR IeoRg & 2B, Chano 8™ 5%
RIR, 20% 1 i e PR FL I8 A 1) RBICCL
TEAESEAS . 154 RBICCI S878 e e v B9 2
A RBICCI M RBI S 8/0 T 1E# , 7EICA kA4
FRAF W E B TP L s AR, L IRATTHE
M SZ G0 FEA T RBICCT 3 A K A R AR B A
RBICCI WLIEH %2 . L B 8q11.22q11.23 (14~
WS R R R —E R R, HIAE R
1) [ B A Rp e — 2B ISR

S 15 3] Y 20913.2q13.31 F BE AL 18 4
FEP, Horh & T 8RR 81 217 (zine finger protein
217, ZNF217) ¥ [N . ZNF217 %% 1% 3% £ 1 57 4%
Kruppel £ DNA #% 5% [K 7 |\ DNA 255 38 41 15 o3
IR 22 R s 7% DO 45 A0 B, Bl i Al & 5 3L
Jiga s A A g SR . BRI R — 2R B A TF
TR SR FE SR N T, T H A B2,

A DA EEPE B 455 FE S i SR 25 0 | (O R4S B LA
B S MBI R 5L R Y 3Rk  TE 40 it o4k
Mk EHFELEwmdBh AHEEZEMEMN. 4
ZNF217 i:h 3R BRI N FLIR K K A0 B JC BRI 58 .

20q13.2 X301 4 1 2= L AR 1 — > R R
1, S m 0 I AT K AR AL A P R RS E
PEA O, T CGH Y J5 A I 3] 1) 20 5 G 4 14
KR Y1, o e IR 18 Pk 748 8 (invasive
ductal carcinoma, IDC) Fljlk L 457 F ™, Wer-
ner 5 ONUBRIESE B IR T — A9 14 1 G o {4
DX 20913, XA~ 7 BUE AL & A A EUR R N H B
TE 4 N B9 4 (intraduct hyperplasia, TH) 19 #E 2 .
TE [A] B A v 9 B A S 45 1% - (atypical duct hyper-
plasia, ADH) . JE 437 % 98 (ductal carcinoma in situ,
DCIS) f1i& 114 5 44 9% (invasive ductal carcinoma,
IDC) Hh s 3 20q13 § 314 , B 7~ TH F1 IDC A9 AH ¢
BEFR . 20q13.2 KBRS AT BE £ I OE %
B DI 20 e 48 R0 S A8 1S Ao B R £
15 20 q13.2 AR 1Y [6] i 47 1 00 2 48k , DA T 41 22 i
I 8, BRI 20913 974842 1 s o0 48 (TH) 215 By
Bt (DCIS, IDC) B BUR A . ASLH Y REAS 42
B0 A 2o 2L 3 e 1 A e R A R L,
J AT 45 R R 20913 475G H AR R 100% o

T SO A A R O PR A ) R G STk
22, 1921.1g42.2 . 8q21.12¢23.3 . 20q13.2q13.31 iX
3By 1 DL K 8p12p11.23 Yk 2% 5 7L R g
(M) & AE R e AT REH — Bk & L 8q11.22q11.23 1Y
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3L hCu, Zn-SOD-PTD @5 H I 2ih S H 55
REMIRFSE

EX R T = LA Y

(¥ ZE] BH HilhCu, Zn-SOD-PTD il & & H I FRIE L HZEFEDRE. Ak B ATER
& W A% 5 38UF 7)) (protein transduction domain, PTD ), DA AJRRFZHZT A9 L RNA AR, 3806 s 3 14
15 H B AR L i 42 4 cDNA T4 . LR R 0P 9 & N T4 A PTD J7 91 %€ [l i A pET16b 2
A T S8 8 5 B M H T B F AL 48K A E. coli BL21 B bk, 579 2-B-d- AL 2L FLBEH (isopropyl-B-d
-thiogalactoside, IPTG ) 53335 , AT 4lMk , Ve £ SDS-PAGE #iilll . Fofm , 4 4lifb F=4 5 &4 i an
1 (EC9706) F0EE , IR AR A A 0 7 A R (A 28I Re 1) it &R PSSR
5N B AP 5 A B 42 1 cDNA JP S AHAF ; SDS-PAGE 45 5t 21 18.6 kd 1 20 kd 1) H 19 5578 5 906
LR AR AL A Ty Tk WoR A T S HLARAR T PE . &8 AR A T PET16b/hCu, Zn
-SOD-PTD JEA%F Ik kL , AT AE K AT 1A rhfe s Rk ml G 85 11, Al G 35 10 B S R B RR I 1k

[(8iR] HASE; VR ALY B, AW, FAZRBEE; WILER

Study on expression and trans-membrane activity of human Cu, Zn-SOD-PTD

WANG Xiaoxun'*, QI Shaohua', LI Ruiming®, LIANG Qingle'

(1. Inspection Department of Taihe Hospital , Hubei University of Medicine, Shiyan, Hubei, 442000 ;
2. Biomedical Institute of Taihe Hospital , Hubei University of Medicine, Shiyan, Hubei, 442000)

[ABSTRACT] Objective To study the expression and trans-membrane activity of human Cu, Zn-SOD-
PTD. Methods First, protein transduction domain (PTD) sequence was designed and synthesized. Human
Cu, Zn-SOD was amplified by reverse transcription PCR using the complete RNA of human embryonic liver as
a template. Second, hCu, Zn-SOD gene and PTD sequence were inserted into pET16b plasmid. Then the
recombinant plasmids were transformed into E. coli BL21 after sequencing identification. After being induced
by isopropyl-{3-d-thiogalactoside(IPTG), the fusion proteins were purified by nitrilotriacetic acid sepharose and
the results were determined by SDS-PAGE. Third, the fusion proteins were co-cultured with the EC9706 cells
and the trans - membrane activity was tested by laser scanning confocal microscopy and flow cytometer.
Results  The sequencing results were consistent with the full length cDNA sequence of hCu, Zn-SOD, and
the results of SDS-PAGE showed 18.6 kd and 20 kd bands. The results oflaser scanning confocal microscopy
and flow cytometer showed that the fusion proteins could be transduced into EC9706 cells and were
enzymatically active. Conclusion Recombinant PET16b plasmids containing hCu, Zn-SOD-PTD gene were
constructed successfully and fusion hCu, Zn-SOD-PTD proteins could be transduced into the cell membrane
efficiently without the loss of enzymatic activity.

[KEY WORDS ] Protein transduction domain (PTD) ; Human Cu, Zn - SOD; Biomembrane;

Prokaryotic expression vector ; Internalization

EeRA B aAHFLE4E(81171783)
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N B 8 4 A6 ) 152 A6 T (human Cu/Zn-super-
oxide dismutase , hCu,Zn-SOD )4 A4 PN ¥ 5 8 42
BB H B 5 & — S s S e O 47 40 i A
L G 2 WS N G, AR P
S BUR BT RAE R o B2 B A e B AL
it & TR o H 1, RN L 30 W 4 A JBE AN B ik T
WAL —Z RN I LUAMIE - 1 R B A e
I Ak T e AR A 20 M Fn Al 2L R H R AR
B ] 0 HC AR 0 T By VR T B 36 48 A 22 4 i
N3

R T LG S I R IR N B AR A
Yy AR B G PR 40 T T2 I E 5. B
SRR AE X0 N B 92 Gl I 00 7 1) HIV -1 S B0
FEEWFF T &P, 1988, Green 25 1 IR RE T
HIV-1 7 Je 0% & 1 TAT EA Nk Dige. M
HIV-1 955 5 1A 4 43 B 114 TAT J845 3[R 4 A% 32 4>~
57 A G LR 1 v DX RN B 22 IR A X A L
AR AN M . BEJS & 9L, TAT FE 1 2 IE R
A AT F 8 47~57 31X 11 DR IR
FRIL B2 b F % T35 (protein transduction do-
min, PTD) "o i — D058 & AR 5% 5 45 H B
AALAFAE T HIV-1 e C0s & 3, il 2
o B FH IR M VP22 B 5 PR 19 (W) 50N 5 S 2
ARG L R A S SR & R Gk 5L PTD ¥
FN TR R A AR W E R HORFN PTD 5 i 4 15
BLHIAIE 58 19 & e, V5 22 [ N A58 8 00 N Lt
b KSR PTD HA B 5 4% AR I 8 1 3% T 1R IR
AT TR . B EAMRE R BT 1 9 K =R B
O AN R Bk B AR BB L R Y T TAT 3
SR Y 2 G SIS R BN D e IS TRl 4
AR A HL o A it i T 2 B T i 5
WEPERE A S8, BEE X PTD 404 AL
TR AR M3 45 R 5 i B 22 HAT %8 JIE T
O - S B a3 27 AN e i - & N1 4 3 . e =X
FRR 2 # HLA IS MR I — M T AR SRR |
TR SCHER A SRR 22 SRR T e AR B
ST AR

AWEFE 5 A HA = AU T 3501 PET16b/
hCu, Zn-SOD-PTD J5i#% F L4k, 76 KIH T i &
ik il 45 M4lifL & 19 hCu, Zn-SOD-PTD Bl & 1,
FERI H i 57 L 3 W A0 RE L D b
PSP 8 N0 B A 0 B T TRt 1 1 DA 1 FH 287 R
I ) LAl

1 MRFnAEx

1.1 MR
111 Boki A 4R

PGEM-T #4055 [ Promaga /A ) ;pET-16b
E. coli BL21(DE3) I T 5] Novagen 2\ vl ; &4 i
0 i Bk (EC9706) . IM109 T Bk B H1 K F0 B2 B A= A
BF2ER T I ORAT
1.1.2 E2H

Trazol i 5] &) H 3¢ [# Gibicol 2\ &) ; ¥ % 5% i
& H J% % Finnzymes 23 7 5 B il 4 N DI g 5
2% [E New England 73 7 ; T4 % 2 | = U8 B Taq /i |
538 Taq A [ 52 [E Stratagene 23wl 5 50k $2 B0
&5 e e atifb 57 & B 32 [ Promaga A F 5
PORER 2", 7 - ZH A E MWL IRER (2, 7'-di-
chlorofluorescin diacetate, DCFH-DA) Il [ ¥ 28
= RAEDFARA R A5 5755 -B-d-w A FL b
1 (isopropyl-B-d-thiogalactoside, IPTG) Il H fay %
Duchefa A A ; Pt 40 2 R bk 4 [ 55 E Sigma 2
Fl JEH A [ 2 Qiagen 24 F) 5 Hi A A k0
B[ AT el
1.1.3 PCR5|¥

M GenBank H 2 BT 158 X02317 B
SOD 4= K 4 {5 51 (coding sequence, CDS) i 14"
B8\ HiE SOD 42 CDS 514, 514 1:5'-CCGCTC
GAGGCGACGAAGGCCGTGTGCGTG-3' (£ Xhol
WEYI07 5, 514 2: 5’ -CGGGATCCTATTATTGGG
CGATCCCAATTAC-3' (5 BamHI E V] 15 ) ; PTD
f) 3 B A5 1R 7 51 A+ 5 - TATGACCTATGCGCGT
GCGGCAGCGCGTCAGGCTCGTGCCC-3',5'-TC
GAGGGGCACGAGCCTGACGCGCTGCCGCACG
CGCATAGGTCA-3' (% Ndel . XhoI Bl N VI B
B VLRPFIZAE B TAY TRBRM AR
yNEiRE g0
12 ik
1.2.1  PTD J3#4I 0

HR 45 PTD 2 JIK 5 R 235 #3519 4 0, 9F 25 3
AR, R 3 B T B A e 80 BT P R ER 4G
F48f : YARAAARQARAL , 31531 7 B A% R 7
5| . 5' - TATGACCTATGCGCGTGCGGCAGCGC
GTCAGGCTCGTGCCC-3', 5 -TCGAGGGGCAC
GAGCCTGACGCGCTGCCGCACGCGCATAGGT
CA-3',
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1.2.2  AJfl4F SOD 42 K cDNA JF41 f3R A5 X %8

PN R JG I 2H 200 B RNA, DLHCA AR
FHF N4 5E SOD 4= K CDS FY 356 [ 5 S AP35, oKt
A A5 5% SOD 4 K CDS FBL, I 1 (A)
b R 245 4k 5 i PGEM-T 2844, L3k 15 PGEM-hCu/
Zn-SOD i A
1.2.3 PET/hCu, Zn-SOD J5 1% ik 40K i by

FH BIR ) 44 9 VD B Xhol . BamHI XUV L 1 3K
51 pGEM-hCu/Zn-SOD #44 , 345 Wi i it A 4G P
TR 3 Y WU 42 K hCu/Zn-SOD CDS B, [l if JH [
FER X pET-16b 25 2R AR ST WG o 2 a1
Uity A RSP 2R it 19 28 1 24K S hCu/Zn-SOD 42 K
CDS F Bt , % hCu/Zn-SOD CDS F Bt & [ 1 A\ £ i
7 [\ 0% 9 K F Bt PET-16b 25 24k , DL 315 PET/
hCu, Zn-SOD 5 ik ik
1.2.4 PET/hCu, Zn-SOD-PTD Jii k% 3 ik #k K 11
i

X bR 3R45 1 PET/hCu, Zn-SOD JiA% 357k
A FH BRI 9 YD Ndel  Xhol 34745 S vERE YT | 1e
[ WS A5 g Tl AT T4 S vl A Rl 1 R s P e 1k A
XA PTD #5119 2 2% (A7 T A% 17 R )7 9 iE A 7
SRR K T RE o R 2R T R IR 1) S 5 i AR
15 N T A LY WG 3 45 Ndel  Xhol PR 1E Py 1) i
Rl oA s B4 /N B B i 9 X% DNA 7371, 4 A PET-
16b Lk tE#44k, LL3k13 PET/hCu, Zn-SOD-PTD
JRA% IR AR . T7 5 19%F 2R s 3k 5, I 5
45 3. 5 GENEBANK X02317 CDS #E47 Fb X, %5
AR B EAUT B —2u:
125 HWWEAMBSERA S

PET-hCu, Zn-SOD J5# % ik # /& 5 PET-PTD-
hCu, Zn-SOD J&i # % ik Ak 43 5l 3 A B2 &
E.coli BL21 (DE3) "7, Pk BH I 7 b 2 50 mL 5 &
K B %K (100 mg/L) 1Y Luria-Bertani 15 ## & ' (LB
FFREL) T 370y kR . MR K E ODun i
0.6 i, fiN A 0.1 mol/L IPTG Z 4k FF 1 mmol/L, &
25CIHEFRFRII IR o ARG IAE R 1A, 75 40, 4R
R R L N R AZ M AT H
& kAT alifl, 43945 %) His-Tag-hCu, Zn-SOD F
His-Tag -hCu, Zn-SOD-PTD 2 FifEl&E M, 4lifb
22 SDS-PAGE% . e RS A T 70 CHkARN
1.2.6  hCu, Zn-SOD-PTD % [ %35 41 Jifd JI5 fE

EC9706 40 }s &% 10 % /N4 1ML (fetal bovine

serum, FBS) [ RPMI 1640 15 37 W (43 5% 25 & Al
HEHEWAHSEY 1 000 U/mL) T 5% CO,.37 C
KigR o AR T 6 FLAR Y, 7E & 10% FBS 1Y 1640
Rigidep i35 48 h e, FEAE 6 FLR 20 AN 2 mmol/L
) hCu, Zn-SOD 20 pL,2 mmol/L f) hCu, Zn-SOD-
PTD 5 pL .10 pL .15 pL .20 pL KA 35 I ) 1640
i3RIk 20 pL, 37°CHUE 15 min J& , BEFLA A ZEE
¥4 DCFH-DA /£ H 5 min, 2R J5 H PBS %% 3 1K,
37 RIVE T A 22 WA AR 45 51, S v AL 5
BT PBS i i A MO A
127 Stk

Bods A Y B+ bR E 22 (x £ 5) 2275 , v F Graph-
Pad Prism 5 [ ¥ A & J7 22 43 B (one way ANO-
VA), W Z AR 0y %L, P<0.05 A A B
EHGIEER

2 HR

2.1 i %H PET/hCu, Zn-SOD-PTD J§i #% % ik 4% 14
)R] g Ko

PET/hCu, Zn-SOD-PTD # {£ 7 [ [X 28 T7 5|
Py e ol RO 1, SR BRI AR BES
& GENEBANK X02317 CDS F Bt — 5 . & &k ¥ 725
5o EAH AL RIR AR L2, hCu, Zn-SOD-
PTD Jii $i 28 Ndel/BamH XY Ji5 B 3k UL IR 2.,
2.2 FRJEUIE M E AR MG &P aifl)s
i) SDS-Page 437

PET/hCu, Zn-SOD-PTD #l PET/hCu, Zn-SOD
20 TRy WAL E. coli BL21(DE3) )5 , 1E IPTG
W T ARG RN, HAE D SR 2
k. LAl & & faife s 7= %11 SDS-PAGE 43
BT, 45 50 7R 43 9I7E 18.6 kd F120 kd H B H ARk
%, 5 hCu, Zn-SOD-PTD H1 hCu, Zn-SOD fili &
FEE TR, 455 WK 3. SDS-PAGE (145
IR R W 7S S 6 T A g %) D A% 2 3R AR AE K W A 1A
T BB A% B3 T =5 A5 H 43 0 3% 35 hCu, Zn-SOD Al
hCu, Zn-SOD-PTD il &2 1 (El 4) .
2.3 hCu, Zn-SOD-PTD il & & FI/EH T A&
S AN EC9706

# hCu, Zn-SOD-PTD ,hCu, Zn-SOD 5 &4
i AN AL L WE A 15 min J5 , BRI A S 6 £ DCFH-
DA, FIHOG 5 A5 b S0 Rt =X 200 43Rz ) 4 i
W DCF %6t R 5 Z & 8L, 555 (14t
TEZH A FE , hCu, Zn-SOD £ (1) %¢ Y 38 JF TG WA &) A%
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Figure 1 Sequencing data of the cloned area of PET/hCu,Zn-SOD-PTD expression vector with T7
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0K

T 4 PET16B -hCu/Zn-SOD # Ndel/BamHI i Y] 5 i ¥k I8 , M Ky
DNA 43F it marker
2 PET16B-hCu/Zn-SOD # Ndel/BamHI B ] J5 F2 ik
EES
Figure 2  Electrophoretogram of PET16B-hCu/Zn-SOD after
digestion by Ndel/BamHI enzyme
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KBRS Ik R

Figure 3 Polypropylene gel electrophoresis results of
purified hCu, Zn-SOD-PTD protein

1k (P=0.05) , il hCu, Zn-SOD-PTD Fili 4 & [ 411
¢G5 B I S 955, 4H 5] P<0.05, hCu, Zn-SOD-
PTD filt & 75 1A [) e B 40 1] LE 458 P<0.05 , A~ ] ik

BLR BLN M 1R IN 2R 2N 3R 3N M 4R 4N

BLR : 75 T i ; BLN : 2 AE 5 51 s M: 8 I ARME N IR 5 5
FAFTBIBARA 15 INARTE T 56 4F T BIBRAS 15 2R: 3755 450
TFURIBARAS 2; 2N AR S AR BEARAR 25 3R 5 AR AT B
FRAS 35 3N AR T 60 T BEIBUAR AR 35 4R: 355 55 11 T BB AR A
44N AR S S 550 T BRIBR A

4 BAFRMAZIPICESRENMEESANLEARE

BB 2 hCu, Zn-SOD S EME/L
Figure 4 The changes of hCu, Zn-SOD in different elution
buffers after induced by IPTG

A :hCu/Zn-SOD-PTD 4 ; B: hCu/Zn-SOD 4 : C: 75 [ % ift
&5 EC9706 #HAE% 55 20 MM hCu/Zn-SOD-PTD ,hCu/
Zn-SOD #£EE TN DCFH-DA Rt H F E A
Figure 5 Fluorescence microscopy analysis of EC9706 cells
add with DCFH-DA fluorescence probe after co-cultured with
20 MM hCu/Zn SOD-PTD and hCu/Zn-SOD, respectively

& hCu, Zn-SOD-PTD ZH 1] ¢ S {14 50 bl v B fr) 384
T o A B S R BRI M2 HE 7R hCu,
Zn-SOD-PTD filt & £ 11 7] 2 385 20 it Bt HL O 354 9
ST

3 e

N el B A ) B A T A P — e Y
W7 D A2 A I ) 2 T T, B AN LT R R UL 22
PEMZREALIE A6 AR B AR RE L 1 RN
Z PR ZE LR A T BT F A AR e R
RITTE T BAE B S A ol A T
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5% R A 1 HER, P<0.05, INZEEA7 435 A X B4 (hCu, Zn
-SOD 41 ,hCu, Zn-SOD-PTD 4, AT fa] i A 26 11 3% B 0 % B8
21, A SOD 41 il &5 25 1AL B o0 41 1, A 20 MM ¥ B 1) PTD-
SOD Bl & 8 FARiC N4 2, B 41 3 6, %t B2 Fl hCu, Zn-SOD £H
A P<0.05, 78 J6 I 3 75 22 5, 20MM hCu, Zn-PTD-SOD 41 5
Xf BEZH 1 hCu, Zn-SOD 4 L 45 P<0.01, 8/ 2 2 5+

BEo6 AEREHMAZEACU, Zn-SOD # hCu, Zn-SOD

-PTD 5 EC9706 ¥ & 5 H5R E L&
Figure 6 Comparation of fluorescence intensity between
hCu, Zn-SOD-PTD and hCu, Zn-SOD after co-cultured with
EC9706 cells
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5% A T8, P<O.050 MZETE A 1,23 4 ARy 25 R I
4MM , 10MM . 20MM , 40MM ] hCu, Zn-SOD-PTD. %41 3 M Hf
AT, S 4L P L4 P<0.05, 5 AL g2 5, He
55 5 IR, WoRDEICIHBE hCu, Zn-SOD-PTD ¥ B 44 fint ifij yi /1>

B 7 AERERLCYZn-SOD-PTD MAEBIERS
EC9706 MR N EE E R BEEILE

Figure 7 Comparation of fluorescence intensity of EC9706

cells co-cultured with hCu, Zn-SOD-PTD protein of various

concentrations
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WFFE W, PTD 7 2 & A9 B 1 F15E K 2 2R 1R

PSOD1 4 5 MM [ hCu, Zn-SOD-PTD; PSOD2 }y 10 MM [#J hCu,
Zn-SOD-PTD, hCu, Zn-SOD 1 i %f I ; & il DCFH-DA ¢ Y645 4t
) EC9706 4 it Ay 25 [ %) IR
B8 hCu, Zn-SOD-PTD.hCu/Zn-SOD FFE I RE AR
HA I R

Figure 8 Results of flow cytometer of trans-membrane
activity of hCu, Zn-SOD-PTD and hCu, Zn-SOD

(751, FL 85 32 e 10 e 0 1 R/ 5 P i T
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HI R ZE ORI R AR TAT-PTD (1 33 %52
A5 A FHE ] T AR A9 7245 8] T hCu, Zn-
SOD-PTD il 5 & 1. # 6t & PET16b/hCu, Zn-
SOD F1 PET16b/hCu, Zn-SOD-PTD 2 Fili # 4 J§i #%
FIREAR, AENTBITE Y PTD 751 ) A st fin
I Ndel B VI 5,00 )7 51, 5 1 [ i 3 2k X D) s
o7 7 N A e AR A0 P B2 AL T 42 4K cDNA J7 81 2R
Uity 045 B — > Ndel B VI 5500 )7 5], W6 25 38 3 i
P2 W 3% 3% , 50459 8] hCu, Zn-SOD-PTD 44> K cD-
NA ¥ %, T3 T PET16b 1E K A% ik 2
M F R Y 2 AR LAY N BE& A L6 10 4 his
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MERERAE M. i FIA SNaPshot £ AR 4r BT AR 21 i 285 JLEE (151 ) PG A0 M HE e SRt M AT R L
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Relationship between SNP rs17782313 variation in MC4R gene and obesity in zhuang nationality
children
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Liuzhou, Guangxi, China, 545001; 4.Department Of Medical Examination, The First Affiliated Hosipital of
Guangxi Medical University, Liuzhou, Guangxi, China, 545002)

[ABSTRACT] Objective To explore the relationship between the single nucleotide polymorphisms
(SNP) rs177823130f the M4CR gene and simple obesity in children of the Zhuang nationality. Methods 285
children (151 cases of simple obese children and 134 healthy control children) in Liuzhou were enrolled. Height
and bodyweight were measured. Serum fasting glucose (FBG), cholesterol (TC), triglyceride (TG), high-density
lipoprotein (HDL - C) and low - density lipoprotein (LDL - C) were measured, and SNP rs17782313 single

A AR P EEIRTAG IR P da R P S AT R SRR A (2012FY009) ; )7 &
# A% KA 8 FRAM(Z2013602)
Ve Sfs . 1. ) WA N T da S AR IR B SRR AEAE, 0, AN 545001
2 MM AL+ FAERARA, &, A M 545001
3.7 VG AP T da B AR AR B OUARAR, 0, A 545001
4.7 BHEKRF S —WEERKEH, G, 40 545002
*ERAEE B F, F-mail :48217306@qq.com



BB SIEIT 45 20164E3 1 %5834 45281 T Mol Diagn Ther, March 2016, Vol. 8 No. 2

« 95 .

nucleotide polymorphisms of MC4R gene were detected by SNaPshot assay. Results The CC, CT and TT
genotype frequencies of rs17782313 polymorphism in normal control group and simple obesity group were
1.49% , 26.11% , 72.39% and 3.31% , 32.45% , 64.24% , respectively. Minor allele frequencies (C allelic
frequency) in the simple obesity group and the normal control group were 14.55%, and 19.54%, respectively.
SNP rs17782313 of the MC4R gene were found in Hardy - Weinberg equilibrium. The genotype and allelic
frequencies of rs17782313 and metabolic parameters (FBG, TC, TG, HDL-C and VDL-C) in simple obese
children were not significantly different from those in controls (P>0.05).  Conclusions rs17782313

polymorphisms of MC4R gene are not associated with simple obesity in Chinese Zhuang preschool children in

Liuzhou of Guangxi province.

[KEY WORDS] MC4R; Genetic polymorphism; Simple obesity ; Zhuang nationality
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Table 1 The general condition of the research object

.
4151 B o g i 5 ki BMI
TEE 134 63 71 13.202.57 154.61£11.60  45.63+9.48 18.88+2.50
HEL 20 151 111 40 13.31+4.13 154.53£18.36  67.73+20.99 27.484.03
X’ 15 20.96 i -0.27 0.04 -11.66 -21.91
Pl 0.000 PIH 0.785 0.968 0.000 0.000

FEACIE S, b 0 =g B
% g 8 RIS B2 g 2R 1 45 F8 b AE L R) 22 5 1
B S rE L (P<0.05) , 45 R L5 2,

F2 ERASYRANRGEHERILE
Table 2 The metabolism indices between the obesity

group and the control group

IEH 20 HEHE£H

g (ne134)  (nms) T PHE
MM 4.24+0.39  4.57x0.75 —4.62 0.000
ST ] P 4.09+0.74  4.40+0.86 —3.23 0.001
Him =g 0.85+0.35  1.17+0.88 —4.20 0.000
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*3 IBRFAEFIERE MCIR B E rs177682313 AL R B E B M E B FE 3% n(%)
Table 3 The frequencies of genotype and allele of MC4R gene rs17782313 in the obesity group and the control group [n(%) ]

1 . FEA R e Hardy-Weinberg V- £ 56
cC CT T C T X’ P

IEE A 134 2(1.49)  35(26.11)  97(72.39)  39(14.55)  229(85.45) 0.339 0.884
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X 2.614 2478

P 0.271 0.115
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AR E SR ER . iR %2013 4 12 7 & 2014 45 11 3 78 W0 B 2 B s ROK BE B A
TR SIS S A 1) BN AL X A2, R B S0 R AR B SRR AR AR 7. AR
2 638 {5138 x5 v, IS A A 200 IR RIS 3% A 200 g LA % 4 L S5 16 A AL 131 B o 4.97% , 2 I 2
A B 1 2 N IR FE 99 AE (cervical intraepithelial neoplasias, CIN)45 ], £l il DNA 2 & 43 #7 FH I 28 9 %
34.35%. L& RN DNA & &850 ik fe b 5% I8 SR8 s A28 , 38 5 43 L e 29 D 6 T s A2 i
A AT 4R 1R B S AR R R

[KEIA] i DNA E R i B HAs

The significance of the DNA quantitative analysis in screening of 2 638 cervical cancer patients

LIU Guosheng, WANG Xiaoliang, ZHENG Jiangiong, ZENG Shoukui, ZHOU Wei*

(Laboratory Medicine, Affiliated Hospital of Hubei University for Nationalities, Enshi, Hubei, China,
445000)

[ABSTRACT] Objective To screen for the incidence of cervical lesions in women in Enshi by DNA
quantitative cytology, and to investigateits effects in screening and preventing of cervical lesions. Methods
DNA quantitative cytology and pathology were used in the medical examination of women who volunteered in
the census of cervical disease in Affiliated Hospital of Hubei University for Nationalities from December, 2013
to November, 2014. Results A total of 131 cases of heteroploid cell, aneuploid peaks and abnormal
proliferation were found, with an incidence of 4.97% in 2 638 cases. 45 cases of cervical intraepithelial
neoplasias (CIN) were diagnosed by DNA quantitative cytology, with the positive prevalence rate of 34.35%.
Conclusion DNA quantitative cytology is an effective way to detect CIN betimes, and cervical cancer and
precancerous lesions screening may improve the detection rate of cervical lesions.

[KEY WORDS] DNA quantitative cytology ; Screening; Cervical lesions
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Figure 1 The distribution of DNA quantitative analysis in different cervical epithelial cells
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Figure 2 The biopsy pathologic results of different cervical epithelial cells

F1 2638PIEALTHMBEMI DNA FEHELER (n)
Table 1 The DNA ploidy screening results of cervical exfoliated cells in the 2 638 cases (n)
GRicE! BHER HIE A AR (%) AL K KR (%)
30 % IR 169 5 0.19 4 0.15
314 ~40 % 854 71 2.69 32 121
41 % ~50 % 918 126 4.78 65 2.47
51 % ~60 % 629 66 2.50 27 1.03
60 % Ll I 68 3 0.11 3 0.11
At 2 638 271 10.27 131 4.97
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x2 BIAAXEHREABERERELER (n)
Table 2 The biopsy pathologic results of cervical exfoliated cells in the 131 cases(n)

GRCE T A 11K CIN | CIN II CIN II fife 98l R FHPER (%)
304 4 0 1 0 0 0.76

31 % ~40 % 32 2 4 4 0 7.63

41 % ~50 % 65 3 6 13 2 18.33
51 % ~60 % 27 2 2 5 1 7.63

60 % L I- 3 0 0 0 0 0
At 131 7 13 22 3 34.35

Z— AR A K A BT B 1 Je R RN s [
[5e) 7 3 00 B8 57 ) R, it ol P L X RAIG
FERMEREZEVU R Z T SURN A 538, 4
Jil DNA 2 12 437 A6 0B 250988 B2 9 i A2 1432
e AME K 1 SCHk R EE | [ P 40 i DNA &
AN 5 B A2 W e T . DNA S5 A )
I, SR Y (0 R SR B 2 B, 2 40 9 7 R i
AR B RFAEFE AR T, 41 DNA 22 54 A A8 T 2
TE L2 0 R ) A I, 4T Feulgen 44 (%, 38
14 [ S R G0k 740 i DNA & =i, T g
Y0 il DNA A5 R Z 75 58 o DR A I AR o 7 v
Bl DNA & &2 1 o028 B8 48 24 o0 A8 5 PRk 4 g
DNA & ft S5 AT R AN S RE DR 31 2 200 5t 7 248 e v )
DNA S A5 HE , 18 RE 00 5% 3 AL A0 . 3
DNA S #3243 H1 2K 5 48 Fi I8 40 A 338 1% 56 R A S ik
B AT — AT AL R A AR e bR X R T
TR AR i, B DAGI B1) B 20098 B B AE
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[# =] B X hsa-microRNA-21 (hsa-miR-21) i = W24 15 B k4700, HiE BH
OMIM ., UCSC . Ensembl } pantherdb 7E 28 4% /- 43 T hsa-miR-21 75 A\ 25 3 [H 28 o iy 7 B K H 31, )

R >R O Foft S8 5 [] 7 A 04 ) JHCHE 56 DR 3 A 00 23

58 hsa-miR-21 5E {7 T A 17 5 YL (5 {4k

59 841 266~59 841 337, LT 5 203 > 4 F K, H 1 >4 DIANA-microT . miRnada . miRwalk | PiTar .
TargetScan FL[R M AL LA 157, 4518 hsa-miR-21 75 2 R R M Mg i B4 R EAEH , HAY)

AR R BUR R BE RN IR R I T BB AT o

[X#R] HMU/NRNA; hsa-miR-21; M85 2215 2

Analysis on biological information of hsa-miR-21

CHEN Xiaohua'*, CAO Xiaolong', LI Xiuyue', HE Jingcai’, ZHANG Xiaona®, LUO Rongcheng’
(1. Department of Oncology, Panyu Central Hospital, Oocology Research Institute, Guangzhou, Guangdong,

China 511400; 2. Hospital of Integrated Traditional Chinese Western Medicine, Southern Medical University ,

Guangzhou, Guangdong, China, 510515)

[ABSTRACT] Objective To perform a biological information analysis for hsa-microRNA-21 (hsa-
miR - 21) through a software approach. Methods OMIM, UCSC, Ensembl and pantherdb were used to

predict the genome and location of hsa-miR-21 in human and nine target predicted softwares were used to

predict the target genes. Results Hsa-miR-21 was located in chromosome 17 of the region between 59 841

266 to 59 841 337. There were 5 203 target genes predicted and fifteen of them were strongly predicted by the

softwares of DIANA-microT, miRnada, miRwalk, PiTar, and Target Scan. Conclusion Hsa-miR-21 plays

an important role in many disease and tumor and may become a new target in cancer treatment.
[KEY WORDS] MicroRNA ; Hsa-miR-21; Tumor; Biological information
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1 &
1.1 hsa-miR-21 JEF 4115 H 500

B R A AR B o3 A H AR B AR O B
OMIM (http : //www.ncbi.nlm.nih.gov/omim ) , Ensem-
ble (http ://asia.ensembl.org ) , UCSC (http : /genome.
ucsc.edu) , Panther(http: //www.pantherdb.org/) .

1.2 hsa-miR-21 3 DK 7]

B PR A0 P 9 A B - DIANA-microT
(http : //diana.imis.athena-innovation.gr/DianaTools ) ,
miRnada (http : /www.microrna.org ) ,miRDB (http : /
www.mirdb.org/miRDB/ ), miRwalk ( http : //www.
umm.uni-heidelberg.de/apps/zmf/mirwalk/) , RNAhy-
brid (http://bibiserv.techfak.uni - bielefeld.de/rnahy-
brid), PiTar (http://pictar.bio.nyu.edu/), PITA (http: //

gene.weizmann.ac.il/pubs/mir(7/mir07_data.html )

RNA22 (http://cbesrv.watson.ibm.com/rna22.html )
TargetScan (http : /www.targetscan.org ) .

2 #R

2.1  hsa-miR-21 FE K HE B #r

K E i 4 R e LA X hsa-miR-21 #E 47
A3 M, 45 5T I hsa-miR-21 % 7 T A 17 S 4L a4k
59 841 266~59 841 337 Z [i] , K 72 bp (MLIE 1), H:
M BAE RNA ¥4 4 5'-UAGCUUAUCAGACUG
AUGUUGA-3' (hsa-miR-21-5p , MIMAT0000076) ,
5'-CAACACCAGUCGAUGGGCUGU-3' (hsa-miR-
21-3p MIMAT0004494) .,
2.2 hsa-miR-21 JE & FF AR ST 404

K UCSC B ZE X hsa-miR-21 HEF 73 RS
PEAMHT , 555 7] I, hsa-miR-21 BT 526 A A
e B KSR A HES Y R RS () 2) .

72 bp Forward strand =
59,841,270 59,841,280 59,841,290 59,841,300 59,841,310 59,841,320 59,841,330
Chromosome bands q23.1
Human cDNAs
(RefSeq/ENA) .
Genes ) VMPL-004 >
(Comprehensive ... retained intron

MIR21-201 >
mMiRNA

TGTCGGGTAGCTTATCAGACTGATGTTGACTGTTGAATCTCATGGCAACACCAGTCGATGGGCTGTCT GACA
< AC004686.2
ACAGCCCATCGAATAGTCTGACTACAACTGACAACTTAGAGTACCGTTGTGGTCAGCTACCCGACAGACTGT

Blocks show the locations of G/C base pairs.

59,841,270 59,841,280 59,841,290
~=ag Reverse strand

59,841,300 59,841,310 59,841,320 59,841,330
72 bp

Non-Protein Coding
B processed transcript
B RNA gene

“ , ... butinactive in this cell line

1 Hsa-miR-21 EAXERF AR E

Figure 1 Location of hsa-miR-21 in human genomes

2.3 Hsa-miR-21 #J3& [K 43 Hr

BTATRA AR B AR 1T hsa-miR-21 L35 A il
i, AR L R I 5203 4, HP 2 DIANA-microT |
miRnada . miRwalk . PiTar , TargetScan & [7] 7 I 1)
BRI 154 (£ 1) o [AI, 384T R F miRnada
o 0 PR 8 238 57 i B A 7 T, S5 SR L3R 2

3 it

H A #F 72k & , miRNA BE %38 1 5 ¥ mRNA
i S P ) A e T T A 7 %o R 5 T 1) RS PR
AT 9 428 22 Tl s K i |y e A e et RS

W], miRNA 5 ZF0g i Mg i) &4 R A=
78 . I Bz 18] 5t %% 1k (epithelial -mesenchymal transi-
tions, EMT) 545 UIAHOC 1 buan A 2#38 BE
miR-155 A3 13 1 ] T RhoA 3k 2 5 Ji Y TGF-p
WS EMT W k4, it — AR IR et . A K
e 5% 2L R 9 A0 M P A9 miR-155 BE 2 & i TGF-B
P51 EMT A A, R K AR v 33 240 i 2 7% 4% 5 114
I miR-155 7K - 238 /> RhoA 2 [ 1 & 35 - 4H
JHLTR] ) B8 5 % 42 B , AR R I IR 5 7%
Hsa-miR-21 J& 5 — N 7E A [7] 1Y 240 fd sk vh A Ry
e ORI IRV I B S S W T A el N S = (1R s
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Figure 2 Sequence conservation analysis of pre-hsa-miR-21 in different species

%1 DIANA-microT.miRnada.miRwalkPiTar . TargetScan 3£ E il B9 hsa-miR-21 ¥ E A
Table 1 The target gene predicted by the software of DIANA-microT, miRnada, miRwalk, PiTar and TargetScan

A D BRI E S BEAH A AR UE T L
NM_000214 JAG1 Jaggedl FE:[H YEIE"
NM_000251 MSH2 DNA B FER 2, 25 a9, JE B R E 1 B CRIAF D . BE™
NM_002345 LUM FEPETRE E
NM_002890 RASA1 RAS p21 & #4057 (GTPase G & )1, LT
NM_005832 KCNMB2 R HL S B IO R TE, PR ML, B2 B i
NM_005904 SMAD7 SMAD ZEE I 7, G UE 2
NM_006874 ELF2 ELF2 E74-like A7 2 (ets 3% 5K 1) . w
NM_007013 WWPI WW Sl £ B3 12 R G 1. AT
NM_014577 BRD1 R EE I 1, i
NM_015678 NBEA TR IR S AR i
NM_017672 ~ TRPM7 e A0 AZ AR LA BH B Tl R ML, L 7, &
NM_017780 CHD7 fif T B DNA 255 81 7. =
NM_024052 C170rf39 175 e PRI 75 e B2 AEE 39, =
NM_175854 PAN3 PAN3 22 5 I 1 IR 45 A AW A% 2 il S0 5 ) R A (PR ) o i
NM_178140 PDZD2 PDZ % 2, o

B, hsa-miR-21 el  FLIRIE | 5 98 R0 9 I (45 miR-21 FH & Hg e f5 S AL A7 s [a] 9 /) . Asangani
W d R B AR R A SRR L T T R BLEE I e AL &R cob206 hsa-miR-21 5
AE 5 Z MRk & R RS A O, PDCDA4 R UG , i i i il PDCDA4 1) 3 15 52 1 fih
Wang &5 & B, hsa-miR-21 76 @A 2T AR IS . Meng ™45 & B hsa-miR-21 J&
TERBEIE I SEE LA, Winther 3l  F T8 PTEN i 235, Y52 0 P13K i %
ZEN 2 B, hsa-miR-21 78 B 4 2L A R I 3 T fivk & 200 1t 354 5 2 7 45 W PE 1T M . Song 25 IA
T, IF B 55w 5 S fE T ) A G, B %5 hsa- A, hsa-miR-21 5 3 [l TIPM3 25 (1 /K - 3 34 i
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%2 miRnada FliHJ hsa-miR-21 MEF &L=
Table 2 The target site of hsa-miR-21 target gene

Gene Name Biding site of hsa-miR-21 Gene Name Biding site of hsa-miR-21
(FEF £ F5) (miR-21 &5& 41D (FEF 44 F5) (miR-21 Z5& 7 1D
TRPM7 MSH2

3' agUUGUAGUCAGACUAUUCGAu 5' hsa-miR-21

A AR
1239:5' aaGGCAAGAG-AUGAUAAGCUg 3' TRPM7

3' agUUGUAGUCAGACUAUUCGAu 5' hsa-miR-21

A A RN
19:5'" ugAAGGUAAUAUUGAUAAGCUa 3' MSH2

CHD7 BRD1
3' aguUGUAG-UCAGACUAUUCGAu 5' 3' aguuGUAGUCA-GACUAUUCGAu 5'
hsa-miR-21 hsa-miR-21
Pel b bt Tt LT bt
RASAL 3' aguuGUAGUCAGACUAUUCGAu 5' i 3' aguUGUAGU-CAGACUAUUCGAuU 5'
hsa-miR-21 hsa-miR-21
(A A RN Peslbzl Tl THITIT
C170rf39 PAN3 .
3' aguuGUAGUCAGACUAUUCGAu 5' hsa-miR-21 3' aguuguagucAGACUAUUCGAuU 5' hsa-miR-21
Lt Tl RN
228:5' ucuuCACCUGUUU-UUAAGCUa 3' C170r£f39 1503:5"' ucuguccacuUUUUAUAAGCUu 3' PAN3
KCNMB SMAD7
3' agUUGUA-GUCAGACUAUUCGAu 5' hsa-miR-21 3' aguuGUA-GUCAGACUAUUCGAu 5'
[ 1 11 (RN hsa-miR-21
589:5' cuAAUUUCCAAAAU-AUAAGCUg 3' KCNMB2 Pt rerr el
WWP1 .
3' aguUGU-AGUCAGA-CUAUUCGAu 5' hsa-miR-21 3' agUUGUAGUCAGACUAU-UCGAu 5' hsa-miR-21
[N R sl s ibel L0 11
58:5' ugcACAGAUAGUGUAUAUAAGCUg 3' WWP1 285:5" guGGCUCUAGUUUUAUAGAGCUc 3' WWP1
JAG1 i ! :
3' aguuGUAGUCA--GAC---UAUUCGau 5' 3' aguugUAGUCAGACUAUUCGAuU 5' hsa-miR-21
hsa-miR-21 Lol LEE Tt
[l 1 e RN 1220:5" uagggAGUAUUCUAAUAAGCUa 3' JAGL
ELE2 3 CGAu 5' h iR-21
aguUGUAGUCAGAC-UAUUCGAuU sa-miR- 3' aguuguAGUCAG-AC--UAUUCGAU 5'
(AN N RN hsa-miR-21
586:5"' uauAUAUCAUAUAGCUUAAGCUg 3' ELF2 | T RN
PDZD2 NBEA

3' agUUGUAGU-CAGACUAUUCGAu 5' hsa-miR-21

[N N RN R RN
740:5"'" agAAUAGCACUUCUGAUAAGCUg 3' PDZD2

1631:5"' gauAUAUAAAUUCCUUAAGCUa 3' NBEA

3' aguUGUAGUCAGACUAUUCGAuU 5' hsa-miR-21
Fell 1 0e L

A, TN hsa-miR-21 7] B8 3 33 171 I8 25 H 0 L A
TIPM3 A 7598 40 it (1) 42 22 55 75 .

25 PP , miRNA 23 o i 45 H 0 3 R & 4%
FLURE A hsa-miR-21 5 Z2 Rl i 1) & A= % VI AH
K, A o PR A DG A S R 2 AR . IR, B
1 miRNA (14592405 B A BN EEE XL,

i, WF5EIE

i A PR F00 7 % E RN Y miRNA #E

S DA S5 ) S AR AR S
R g R R A A X P R PR 9 1 PH P R AR
AWFFE R, FRATT R FH 22 i I R 9000 0 4 X hsa-
FTEUM AT, & B8 hsa-miR-21
FEANLTF AN 17 5 Y A iR 59 841 266~59 841 337,
K 1 O PR B PRI T 00 4947 X6 hsa-miR-21 fY 1 4]

FRo, FEm 5 203 S HEIER |, HiH ok DIANA-

miR-21 Y2 %E\ s

Lia 2 i
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microT . miRnada , miRwalk | PiTar , TargetScan 3t |f]
I 9 8 2 A 15 4~ (JAGL, MSH2, LUM, RA-
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The effect of the interference on the siRNA with targeted c¢-myc gene on the proliferation and
apoptosis of colorectal cancer Lovo cell

LIU Jihong'*, JIANG Nannan', ZHANG Like', DENG Ning®

(1. Clinical Laboratory, the First People’s Hospital of Huizhou City , Huizhou, Guangdong, China, 516001 ;
2.Guangdong Key Laboratories on Molecular Immune Antibody Engineering, Jinan University , Guangzhou,
Guangdong, China, 510632)

[ABSTRACT] Objective To study the effects that interference of the siRNA with targeted c-myc
gene has on the proliferation and apoptosis of colorectal cancer Lovo cell. Methods The siRNA clips with
targeted c¢-myc gene was transfected into the colorectal cancer Lovo cells, then the specific c¢-myc gene was
specifically silenced. The c¢-myc mRNA expression level was detected using realtime-fluorescence quantitative
polymerase chain reaction (RT-PCR), and the apoptosis of the tumor cell was detected through the terminal
deoxynucleotidyl transferase dUTP nick end labeling (TUNEL) method, while the proliferation of the tumor
cell was detected through the 3-(4, 5-dimethyl-2-thiazolyl)-2, 5-diphenyl-2-H-tetrazolium bromide (MTT)
method. Results The rate of the expression of the c-myc mRNA of the transfected Lovo cell group and non-
transfected group was 0.22:1, which was statistically significant (P<0.05). The indices of apoptosis of the
transfected Lovo cell group and non-transfected group were 32.4% and 65.4%, respectively, which was also

statistically significan (P<0.01). The rates of the cell proliferation detected by MTT of the transfected Lovo cell
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group and non - transfected group were 79.28% and 38.32% , respectively, which was extremely statistically

significant (P<0.001). Conclusion After being targeted with the siRNA, and transfected into the colorectal

cancer Lovo cells and silenced specifically, the c-myc gene inhibits the proliferation and induces the apoptosis

of colorectal cancer cells, and could provide more therapeutic targets for gene therapy of colorectal cancer.
[KEY WORDS] Survivin; hTERT; c-myc; Colorectal cancer; Lovo cells; Transfection; Apoptosis
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‘P<0.05,7P<0.01, "P<0.001

3 it

R W e 7 i DL ) T A R e R T
NS A i R o Bt e (T R S A 9% K Y X
A IR A B, R B8 A0 R B 1B AR T
e, B [ K I e o A T R B (9 58 3 407
(IR VAR R U VAR i B 9t iR </ R 3D

20 g Fop Ay 25 i B, W bR AR 22
2 VORI F AR Il -3 B LIARYT |
JCTE R AT AR T R B 2587 SR AR N
() — RV GEAIRIT T B, M i & T KRR
SRR

c-myc LR H AT AR L N 78 2 Ao
I o c-mye #R 2 R R IR . AR W, c-myc Fl



BB SIEIT 45 20164E3 1 %5834 45281 T Mol Diagn Ther, March 2016, Vol. 8 No. 2 - 113 -

EGFR F [N A5 &2 Wi g AN AUA7 A o B2 e gk, i B
¥ DUEE I, 31NN 8924 1) c-myc FE R & 50
I T BRI (R P DR R e TR R
c-myc FE PR 2o BE 3% 38 76 X T S iR 1) o AR rboeT
B2 — B FERIRIT RS . Li S R R LR
W 9 H c-mye &35 B i T K MR R RN I R A
2, W e S P A SN W M 4 R SR A Sy 32 TR
AR, AT RERSH a) RNA T4 305 R 9 40 o 92
FEH c-mye FIRMWITY, AR iHEE S A AL B/
T4 RNA A4, 57 Y 240 i J A0 9 00 ) P 8 1 D g
A c-myc F23BXT LW 955 40 5-8F B RZ M, AR SE
Bt FH ) & siRNA B L UUER c-myc FEIH, 52
T A 2 AR () FE DRUR T R AR L, A 4 i R A
e, TR 1Y sIRNA BIVAT {7 5 4 54 300 58 K™ 95 i
F N 0% L BN RS TE ALY siRNA HY
e P LR TR P [R] 5 mRNA BY7KF-, 1 E DAF= A5
KT PR . siRNA T30 B0 T 1% 48 5
BRLVR T 5 2 R0 245 oF 1 2 @I VR S B 92
ROL , IR R A R TR A R . Ao
25 R WK Y 5 R Y Lovo 4l c-myc mRNA
() 2-AACt F 3K FUAH JH T4 50 G RA 2 A 4t
TR o At LR Lovo A S AL LR IR
c-mycmRNA ik A b i 2 FEAIG, BB ) c-myc
mRNA (] siRNA - BUH TR Qe it . 280 e
1 Lovo 20 A 55 A B 4y () %k HE 20 9 3] 1 48 Z50HH b
I E B, ULBA R M) c-myc mRNA ) siRNA A Bt
A3y, I B IR UE T c-myc FE K 1935 5 41 i
FT-IAE A o MTT Rl 28 2o 7% 44 19 Lovo i i 5
Bt T 110 XoF R ZEL 1 24 D (S5 AH LL I 2 T,
BH # [9] c-myc mRNA FY siRNA F Bz 3 K+ 4 il
Yy, 3 BBE T c-mye JE DSR4 ) 20 it 38 78 09 1
H o ARG SFDTER c-mye FEH , NTTIESE c-myc
B A O g A0 TR B L 5 S A R T Y A
o B PR S Ty Iy X mT R s
T A M A A2 G, DT SRy K i 8 1) B DR 7 15RO
ZINIGIT LR

21 22 LIk, i PR 2 27 B TAE AT BA (multidis-
ciplinary team, MDT )& ¥ ik [ B _E I 1697 1Y
FEUAA . MDT & i 37 7606 UE B 27 2Lk F A9 i
ZAHCZE R XS [ 2 0 & KA T AR, &
XPHE— 4 B ECRGEENA e ) i kY
PO, B S AW IS SR LR IT O 2R L dk
T A DG BRI T 3 2 B AT IR YT T

E S N (SR 2 g R R A LN A (O R T (1=
FE A% T e R 7 bR R H AR [ ST 9
SiE Hls, “Tumor Board” 5 MDT AR, H #5427
BREE A 41 R AT B, 28 AT BA S IS I i H AR HER )T
J7 % KRR R A 5T 5 IR 2 2 BHA ST IR R K,
JE4& Tl PR 5% x5, (1 K 9 h 7 RO Refg B
LE—EE IR SRS Z R IR GIR T,
S AR T M 0 AL L R AR M
J7 1A,

Hai A48 R 8B /N4 T Aurora-A #11 #1) 5F] ,
SCG A BE AT B A B 15 P, Aurora-A A AT
8B R IR VR 7 R — AT RS AR R
B0 c-myc FEP 1Y siRNA J B Je A K98 Lovo
AN, B 57 UCER c-myce LR, DOTITUESE c-myc $1 1
KW i A 1G5, 75 S 4R IR 0R T 09 VR, AT
KN Ji W L RR YT TR T Z IR ITEE S . c-myc
Survivin ¢ hTERT 45 5& N 78 K W 9 1 & A6 & g
W [ AE FH AR I BLGI A 52 55 S AT SR FE R 58, FER
e RIS v, FRATT 23 1 E PR IR AR FHBILE] 18 A
WS, G BT K W 9 0 B PIVB I AR AR | 5K
FEEANNE g Y

&% 30k

[1] #®&{E. Survivin 5 B-catenin £8 K B9 1 2635 0 7
XD LT EEEBE, 2014,1-47.

[2] Woo S, Krzyzanski W, Jusko WJ. Pharmacodynamic
model for chemotherapy - induced anemia in rats [J].
Cancer Chemother Pharmacol, 2008,62(1) :123-133.

[3] SuzukiA, ItoT, KawanoH, et al. Survivin initiates pro-
caspase-3/p21 complex formation as a result of interac-
tion with Cdk4 to resist Fas-mediated cell eath[J]. On-
cogene, 2000, 19(10) :1346.

[4] Han-seong K, Katsuya S, Suang-hye P. Expression of
Survivin in CIN and invasive squamoua cell carcinoma
of uterinecervix [J]. Anticancer Res, 2002, 22 (2A) :
305—808.

[5] YulJ, Leung WK, Ebert MP, et al. Increased expres-
sion of survivin gingastric cancer patient and infirst de-
gree relative[ J |. BrJCancer, 2002,81(1):91.

(o] XI4EW, 204, Bhik Dy, 4 . SCm 9O E &R &
i SIS I A e 2R A7 R AR TR [T ] B A 6 2 4
i, 2010,7(31):634-638.

(7] RKSR. &5 B I R 36T R [0 ). v 1 g
iR, 2013,40(4) : 183-186.

(F#% 118 W)



114 - NTEWEIEITAGE 20164E3 H 4584 4528 T Mol Diagn Ther, March 2016, Vol. 8 No. 2
~ -
° ‘I«/E} 3 e

SR Yo 20 SN P16 AEAS e 2R i £

XA KA RKRS

[ Z] BHH ST Ple f il /e B B i -arh M. Ak RAWHEL
¥ A (standardized patient, SP) e 2l ZUL~41 Jr ik Xt 180 B A MI~AbR ARSI T P16 Kl . Z58R  Plo 7R
UL I Bz 9% 7% 41 i (negative for intraepithelial lesion or malignancy , NILM ) | 2 B #6112 W7 2 S A4 9 S 750 g
IR 4 (atypical squamous cell of undetermined significance, ASC-US) AN [ 4 =5 B g 45 16 I i 7 fig
R Bz 4 Jfd (atypical squamous cells, cannot exclude a high-grade squamous intraepithelial lesion, ASC-H) |
AFR B BBR - B2 P99 2% (low-grade squamous intraepithelial lesion, LSIL) . i BE @tk I K7 P4 % 2% (high-grade
squamous intraepithelial lesion, HSIL ) Fl# iR 41 i 5 (squamous cell carcinoma, SCC) H1 fi%) BH 4 K 43 51| A
0% .5.63% 60.00% . 30.23% . 100.00% 1 100.00% . 7t 180 il £ F  , HA 73 A HLAUF kA9 458, Hop
P16 FH 1 48 151, B 351 | Kz N8 2% (cervical intraepithelial neoplasia, CIN)CINII 2% } D) b 7258 (2%
33 ;P16 B A A 25 4], JC CINIT R K L B s . 4518 FIFIARAEIE B Plo el 2fb 2= e o, R
P16 Y 3R 1K 58 29U Y 0 A R SR A G, DAL b mT T S8 ) 722 4, ATV S i B2 W g v g FH T
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[REiR] EHUME; MR gLy s Plo

The dectection of P16 in cervical tumor saved in wax block by cervical fluid cytology

LIU Jingwen'*, CHEN Li*, WU Qiuliang’

(1. Department of Pathology, the First Maternal and Child Health Hospital of Huizhou, Huizhou,
Guangdong, China, 516000; 2. Department of Obstetrics and Gynecology, Humen Hospital, Dongguan,
Guangdong, China, 523900; 3. Department of Cancer Prevention and Control, Sun Yat- Sen university,
Guangzhou, Guangdong, China, 510060 )

[ABSTRACT] Objective To evaluate the significance of the expression of P16 in cellular wax block
liquid based cytology of cervical screening. Methods Standardized patient (SP) immunohistochemistry
detection of protein P16 was performed on 180 specimens. Results The positive rates of P16 in negative
for intraepithelial lesion or malignancy (NILM), atypical squamous cell of undetermined significance (ASC-
US), atypical squamous cells, cannot exclude a high-grade squamous intraepithelial lesion (ASC-H), low-grade
squamous intraepithelial lesion(LSIL), high- grade squamous intraepithelial lesion (HSIL) and squamous cell
carcinoma (SCC) were 0% .5.63% .60.00% . 30.23% . 100.00% and 100.00%, respectively. There were only 73
patients who received the results of the biopsy, including 48 positive cases of P16 [with 33 cases of cervical
intraepithelial neoplasia II (CIN II) or above] and 15 negative cases of P16 (with no CIN Il or above).
Conclusion Cellular wax block P16 immunohistochemistry staining revealed that the expression of P16
protein was connected with the occurrence and development of cervical cancer, which may be used in the lesion
classification of cervical cancer, and used as the auxiliary diagnostic indexes in the screening of cervical lesions.

[KEY WORDS] Cervical tumor; Liquid based cytology ; Immunohistochemistry ; Cellular wax block ;
P16
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A MM AR T BEIR T Pl SR 13
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IR W AR LR R T R 4 (atypical squa-
mous cell of undetermined significance, ASC-US)71
] ANBRA e B s A2 By AR SRR | R 20 Al (atypi-
cal squamous cells, cannot exclude a high-grade squa-
mous intraepithelial lesion, ASC-H)5 i fEREEBEIR -
2 N K22 (low-grade squamous intraepithelial lesion,
LSIL)43 1] | &y FE etk E H2 PN 2% (high-grade squa-
mous intraepithelial lesion, HSIL )38 {5 Fl ik A 21 g
J# (squamous cell carcinoma, SCC)2 4],
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60.00% . 30.23% . 100.00% F1 100.00% (% 1) , P16
7E HSIL H A4 BH P 3348 A 1] 100.00% , 328 K T 4
FE LSIL H (1 B 2 38% 30.23% , & 22 A 41t
R L (P=0.00 756<0.01) . ASC-H 119 FH 4 22 1] &
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K1 SHFHEMED Plo IRIEER (0, %)

Table 1 The expression of P16 in cervical cells(n, %)

YU S T — = %%,it

LB PPEGIE R (%)
NILM 21 0 0
ASC-US 71 4 5.63
ASC-H 5 3 60.00
LSIL 43 13 30.23
HSIL 38 38 100.00
scc 2 2 100.00

3 - il o
B 1 NILM H Plo BIRIZ (EFRBHEE, 10x10)
Figure 1  The expression of P16 in NILM (light

microscope,, 10x10)

%
A

%

A N

2 ASC-US H1 P16 FIRIZ (LFEHME, 10x40)
Figure 2 The expression of P16 in ASC-US (light

microscope , 10x40)

-
B3 HSIL 1 Plo BRIZEFRMEE, 10x10)
Figure 3 The expression of P16 in HSIL (light microscope ,
10x10)

A "
B " '

B4 ASC-HH PloBIRIEGEFERERMIE, 10x40)
Figure 4 The expression of P16 in ASC-H (light

microscope, 10x40)
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Table 2 The comparison of detection on P16 in positive

cases by cytology and histology
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[ E] BW 0o i PE 1798 (serous microcystic adenoma of pancreas , SMAP) fi¥ Il
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CK7.CK19.CKL F inhibin ¥ 7 A , ifii HMB45 . CgA .MelanA il Vimentin ¥4 3 [ ¥E . B K 2 5] 10
NV BITRE K IR, 1O R A3 e L 2 Bk, G SMAP J& & E T ARSI 53 i3
R 20 LR W R 2 B TC e S Mk 45 6 I IR AR 5 e B 20 T B 3 3 AT B T2 W7 R S )i W .
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Observation of clinical diagnosis and treatment of serous microcystic adenoma of pancreas

YUAN Yufen', ZHANG Xinlian®, ZHANG Jingfang'*

(1. Department of Pathology, Anyang Tumor Hospital, Anyang, Henan, China, 455000; 2. Department of
Dermatology and Venerology, Anyang County Hospital of Traditional Chinese, Anyang, Henan, China, 455000 )

[ABSTRACT] Objective To study the clinicopathologic characteristics and diagnosis of serous
microcystic adenoma of pancreas (SMAP), and to improve the rate of its diagnosis and treatment. Methods
Immunohistochemical study was carried out, and the clinical and pathologic features were evaluated in 4
cases. Results Laboratory tests indicated that the values of tumor markers were all in normal range, and the
blood glucose level was higher than normal in 2 patients. The form of a honeycomb was observed, and fibers
divided the tumor into multiple small cysts lined by simple layer cells. The tumor cells were positive for EMA,
CK7, CK19, CKL and inhibin, and negative for HMB45, CgA, MelanA and Vimentin. In the follow up from 2
to 10 months, 1 cases had no recurrence or metastasis, 1 case died of pancreatic leakage, and 2 case did not
follow up. Conclusion SMAP is a rare tumor of the exocrine pancreas which has no special clinical
manifestations. Histopathological and immunohistochemical features combined with clinical history,
radiological imaging was helpful in making a serous microcystic adenoma diagnosis. Surgical removal is the
most effective treatment of SMAP.

[KEY WORDS] Pancreas; Serous microcystic adenoma; Diagnosis; Treatment; Pathology
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3 iTit

SE5 IR B AR SR A i LA A e fe s
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2, SRS e e iR e L
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SRS ROPE A R A DR A P 3 9 B £ e S
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pel-Lindau Ji%5 5 SMAP J& & HA MG, ATh A
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NTEWEIEITAGE 2016453 #58%: 4528 T Mol Diagn Ther, March 2016, Vol. 8 No. 2 - 121 -

inhibin Vimentin

EMA

A (x40) . B (x100) . C (x200) 4 #5 A g - HFH£1 4% {4, ( hematoxylin-eosin staining, HE ) & i, CK7 (x100) . CK19(x100) . CKL (x100) .

inhibin (x100) . Vimentin (x100) . EMA (x200) Jy %y 20 214k 2 K]

1 BRERR MR EERBIREFERS

Figure 1 Pathological features of serous microcystic adenoma of pancreas
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EMMAAELET R . BARLFAR T FIST B ERLEB TR INRYT AW 583 , 81 OSCC 1Y 5 4F A4 77
3 A 40%~50% AR R R 5 1) 5 4R AR 738 3K 85.4% . TR, OSCC [ 1132 Wi Xt 42 i HLy7 sl &8 ¢
WE, WFFEUESS, M AR IC 4 (tumor markers , TM ) Xt = 22 Ff I M it 119 30312 W7 A Wl Al 678 (e, 15
KT OSCC Wy TM WF5FE , SCHRIRIE /D , QNS REFR 1 4 - PR TM, 16 % OSCC B3 1 FHH 12 W , 167 F i

S IR B RS B . AR SO — 28k
[RR] D SRR ; s icy

Investigation on the tumor markers of oral squamous cell carcinoma

SHAO Tingru, ZHAO Meng, LV Xiaozhi*

(Department of Oral & Head and Neck Surgery of Nanfang Hospital Affiliated to Southern Medical Univesity ,

Guangzhou, Guangdong, China, 510515)

[ABSTRACT] Oral squamous cell carcinoma (OSCC) not only endangers patients’ lives, but also

effects their cosmetic appearances, and quality of lives. Despite improvements in therapeutic approaches such

as comprehensive therapies with operation, radiotherapy, and chemotherapy, the 5-year overall survival rates

for patients with late-stage tumorsare between 40% and 50%. However, for patients with early-stage tumors, the

5-year overall survival rates rise to 85.4%. Accordingly, early detection of OSCC is sorely needed to improve

patients’ outcomes. It is confirmed that suitable tumor markers (TM) are essential for early diagnostic and

monitoring of malignant tumors in early stages. However, there are few literature reported. In this paper,

specific tumor markers which are helpful for early diagnosis, treatment and prognosis in patients with OSCC

will be discussed.

[KEY WORDS] Oral cavity; Squamous cell carcinoma; Tumor marker
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BREE GHTF OSCC 2 T AW IR AR
TR AT DL A 95 0 B9 b 5 A8 3 i 1L A, 0 4 13
RS 5] 4 A D0 0 A i g -5 3992 W R L 1)
o 5P RS & AR IC T REXT OSCC s
1 L0912 W, 36 7 RN T IS ) I 4R R AR R A 3 B
A 3Lk OSCC F AL AH OC Y I T 2% 5 12 4 i —
1 BREEERIE Y (tumor markers, TM) B %
BH®EEME

TM 17 4 & 1978 4 i Herberman 1 X #2 1,
S8 IR A B A R R Y B AP BT, R DAL
Ji T R AR AR W R SR AE T R A
Il 1 AN N N AN eI 53 7 N ] B G
A Al B A W T B A 00 X R S P 4 S T
Bz WA G ry IR . B AT, T™M BRI 2 9%
I8 Tl R, 78 I I 1 4 B2 e T RO LR R
B B R DU L TS ) W 7 A I R =
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2 Al LI PRI 9 T™M A 3 200 F, 0143
2] i 2% T ek R A MR A LY bR e DA R
PRI . Bl FER IR ERIE , B AA R
ik, Bl bR e HE SCH BT R Ak B R G T i Y G
# M (a-fetoprotein, AFP) & Ji# IR T Ji (carcino em-
bryonic antigen, CEA) ; 15 Jif 8 AH 5C 1 W% 25 11 408
¥t J&L 50 (cancer antigen 50, CA50) . ¥ $T J& 125
(cancer antigen 125, CA125) . fiff 2k 20 ffd 3 i it
(squamous cell carcinoma antigen, SCC-Ag) . 5% JZ
He K R ¥ 32 {& (epidermal growth factor, EGFR) %% ;
TEIEH AP A 3k, (E R Ve 240 i 4o 224 00 35t B
R AT Aok 8 223k, B- Aok B AR 1 AR P 3R
(B-human chorionic gonadotrophin, B-HCG) . H{k
55 5 # & (parathyroid hormone, PTH) . Hij 5] it 45
5+ VEHT 5 (prostate specific antigen, PSA) #2270
o 5 P M B 4L T (neuron-specific enolase, NSE) |
2l 21 Z BKFF 5 P BT ) (tissue polypeptide specific
antigen, TPS) . 41 it £ 25 11 19 1 BX (cytokeratin-19
fragments, CYFRA21-1)%%, iSG1Z 18 N B2 A
- (vascular endothelial growth factor, VEGF) &
Az & B4 20 M A% B i (proliferating cell nuclear
antigen, PCNA) 55 5 [l 4 a3 58 o0 A A G, 1
S, 0L FH T R e S i BURR R = ) T i

e
(A

CEA 2 HHEI W &) Z M TM Z —, B4R
CEA X112 Wi 4% H W 5 (colorectal cancer, CRC) JG
FES %, fH i T CRC M IS 1 CEA PHMH R
i, PIE CEA BHAM: £8 38 R RS T X e 3 1) 57 1 % B
7R T FIWT K™ AFP — ELA A 2
12 W7 J & M - 410 9 98 (hepatocellular carcinoma,,
HCC) 1Y 47 5 e R ic ¥, — N iy AFP £5£E>400
peg/L 1/~ H PAE 838200 peg/L 2 4~ H VLI, I HERR
UEUR 15 Bl I 98 K A B AR VR G P o9 45, e T A
2RI o AFP AT B 100 JHE 5 B 592 e A
9 1 WU . NSE H FiF L AE S ki /0 4 i i 9
(small cell lung cancer, SCLC) Y B % by idi 9 o
It F 5 H g 3B /) 4 jg il 9% (non-small cell lung
cancer, NSCLC) B9 % 512 W7, Il PR I 7] Wil SCLC
TARTT I PR YT RO R B PEAG .

2 OSCCHXxHTM

OSCC 2 I Ji 1 T &8 5 5 UL A% 20 P b, o
L2935 90% DL 1o H A2 Re kBRI N
Jr R A K SRk L A5 B . OSCC B E
Sy ke R S0 L 4556 7% . 7E OSCC 8 I i
AV 2 W TE PR Y BT, W RE R B AH ¢ T™,
fEfiE i OSCC /Y F- W2 W A 7 ATl 4] By 2 41t
b
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SCC-Ag /& 1977 4 h Kato 25" )N ' i | iz 41
Jt g 40 35 M B — Fh 215 249 54 48 000 114 AR AH O
B, I T4-A I —NW R B, HIL R A F ik
18q21.3 I+, f04E SCC1 F1 SCC2 2 KL, 4353 b
SCC-Agl fll SCC-Ag2 ¥ 1, Hivp SCC-Agl 1] 4%
55 98 4N I BT AR P PEBE T RE T, SCC-Ag2 AT kIt
JBE 2 1 R AR T A S ) R M R

SCC-Ag TEIE# N MIE & A% AR 7R 30
i Sk B B I e KM el WL, B R
SCC-Ag 7 Mg 20 i i ) 4 R AL 6 S B ot o o
¥R I, SCC-Ag A1 T g IE 1 411 il NK 2 el ) Jieb 3
TERE , AT 0 6 e e 4 0 1 LA B ek 98 40 i ik sk
16 EMRI%E RGOR S 5 Y 2 i

VB Ay SR 20 B9 1) HE B bR, SCC-Ag I &35
IR 5 g ges S E P A A K TS B DA OG . SCC-Ag
W H T B &% 5 (squamous carcinoma of the cer-
vix, SCC) Wy M . SCHR 8 , SCC-Ag AL AT LA
HIH & B SCC MR & , ik g F A4~ SCC XA YT
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A SN BFERUESE , SCC AR 3 Y ML R
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I 2L 235 5 B I R 0 10 A 5, L ARG T o i J i
TNM 53 G F il R 3 00 o v o 7 Sk 29030 i gg
TGS ke IR ILYE SCC-Ag 7J<¥$n TNM 43+
AH O 5 X F E IR S B9 i, SCC-Ag IR B K 5
BE AR E MG, #278 SCC-Ag 52 B4 AL
AR — M ER R R ™,

HATC A VF 28R sE, i o SCC-Ag /K-
FIOSCC B Tl J5 S A G . SCHRIIESE , OSCC
BELEAT MR A AT, ARTHT 5% 5 ) SCC-Ag
KR AEAR G 72 h YA R R O R K (H I S
PEVIBR ARG SCC-Ag K V- AT B I R [ (0 2550475
TFIEH ; [REF, OSCCIRYY Ja & & i} SCC-Ag /K-
M & T 2 HE IR SCC-Ag & OSCC — MRS 1
B ICH) o B, T AR T A W30 e AN R
#BA I H SCC-Ag K- Tt i, X /n T SCC-
Ag AN IE OSCC I ME—HR &) 5 oAb, B i £
H MG SCC-Ag IR0 T+, I ASE A Ttk b
B J 1Y) 0 A AN RIS W S R TR Y AR X OS-
CC B I SCC-Ag #HATHF5T , K BRH AR 1
X B 5, R 60.0% ~93.0% ;5 B EE R 15.0% ~
45.0% 2 2 2 0 (F 1), L EAFSAE R ESE
SCC-Ag J& OSCC — A HMER T™M, Al H T OSCC
I A5 AU AT o
2.2 SCC-Ag 5 HAh T™M RYHK S i H]

T gAY B4, HRIBMPLE 2
ZAME FREESE BRI 1 I S X LA H X i
ST YIZ W . ZEIR TR BRI S B ) AR
H LA R REAETE IR AR L B R i Rk T LA
ﬁz\%‘—ﬁﬁmiﬁﬂlﬂ 2 Fhal 22 Fl T™ 35S 4600, LA

PEE W BUSE . HETIG IR L% 0 T™ B
KA : AFP+CEA Bt 4 46 I HWE’E” .CEA+NSE+
CYFRA21 - 1 5k & & I Jili %88 "' . CEA + CA199 +
CA242+CA50 I & K W 1 9 > . CEA+CA199+
CA242+CA125 B A far ik i 9 ' . CEA+B-HCG+
SCC-Ag Bk A Ha il By i ' *' \CEA+SCC-Ag+EBV
A A6 I S5 T ' CEA+SCC-Ag B A 46 I £ 3
A, AR, A R E RS T 7E OSCC T
SCC-Ag 5 H Al T™M MR &2l , 78 OSCC & iR

Y7 T R A AR DN AR LT T 2 A s e P ) A K
SEATREAE i OSCC 8 E T ROV F A & K A A7 5%
WD BB AR

YA A R RS LR AR DGR IC ) FE
B 200 R AR e e T I TR R R A, R
AR R BORBA L, CYFRA21-1 f2 41 i f 26
A% B Z — . CYFRA21-1 HRi#A N 2
TG , o H & NSCLC™ , It 4h, CYFRA21-1
FESK FER LR B Ak R 24— 1 PR
., Bl Cerus %2 1 CYFRA21-1 7£ OSCC
W R, 2B LTS Y CYFRA21-1 A
FEI R MR 2090 & B, OSCC & 44 I iE
CYFRA21-1 7K -4 i 1) f 3 — MU #5622, hii HL

TRIT WY 1L Y CYFRA21-1 B 2% 4k 5 s 4

3@“ 21 BARJF CYFRA21-1 I ¥ B 5 AR Aij AH
e i 2 R B, CYFRA21-1 RIAE Sy —AN 7 3 7 1)
HEAbRZ — , WA K CYFRA21-1 & SCC-Ag
X T L VR e R 1 5 % R B HL A R A I R
SLMK*MJ

C Jz W £ H (C-reaction protein, CRP) 7E 1930
4EH Tillet F1 Francis™ & 3, K GE 5 C-Z2 88 s v i
844, CRP &S8R 2 M1 8 1, L3 - CRP /K
ST R R AR R U R AR R I | SR
SRE I, W R 322 0 9 95 1Ak B9 Ak
¥ . CRP FF & i FE B 7 R 240 209 3% sl
CRP {H 1) T+ =it J5 T RAEWG sh A8 fk 12 h &2 47,7
T FU I ACRE IR ) A8 fE B R B . X T e BB
C FF i FE7E FH i 19 CRP AT s % A i 7
oI RGBS AER BT, g SCC-
Ag 5 CRP /K- B¢ IE B 5 BiJg 12 28 bk L &5
% IR A RN BB CE AR AR A G, IE B L D b
T 5% OSCC 1Y f& [ 43 9% ; OSCC & & Bt Hi 34 1L
i R B A 7E =5 K P 1) SCC-Ag (=2 ng/mL) Fl
CRP(=5 mg/L)#IA R EE N fERm N R, 52K
Ji e 3 109 A TG Ak e B R AR A AR A AR A e
AHIG, WA B 25>, $E78 SCC-Ag 5 CRP
A KGN OSCC 1 4 7 58 A5 1 (i o

CEA 7F 1965 4E 1 Gold 25" %k 1L, N e W) & B0
TR LA L0h 4wy R . 1B
(A 22253 1 CEA #E A B W38, 7R 78 e n] A
i CEA A7 7E 5 T 2% 254 M 1) 963 200 i 40 b 1)
CEA WU ##E A L Ak B o 78 K M A s .
9 FLI S5 R LT A CEA KT,
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FE BR5 K Mg g 1) YA T G 3% R 39 114 g
A% CEA VR EE 8= . CEA A7 Bl 4] g 1) 97 200
WT o 17 R 0 R U A, (E R S v A SRR
At B AR MR B ANl S B DTREAS
4 JPREALSE , B KR WA R R SE I 7 CEA
A —E B THE , B, CEA 5 I o B bR
TCP I AL , DL e G ) SR MR S

W R, PAE MR & AR L A B EH 2
A SCC-Ag 1 CEA JK-F- 11 [ if Fhi 7, ddiaod Fo R
J A OSCC B LG rh ZFbmic ¥ i Al & BE
B CEA .SCC-Ag .CYFRA21-1 M4 KM
24K H (integrin associated protein, IAP) f¥) BHH: 214
X OSCC & BATZ W 5 T X 4 Mbric ¥k
A RS0 ) B R AR S M T AR C A

&1 BIMSEAKN TM X OSCC 2 W B S % BEF45 F 1t

Table 1  Single or combination assays for diagnostic sensitivity and specificity of TM in OSCC

[ bRic 4 U (%) Rk (%) EZ PN
Chen et al.'*
Hoffmann et al.'®’
SCC-Ag 15.0~45.0 60.0~93.0 Zhong et al."™’
Kurokawa et al."
Feng et al."*"
SCC-Ag + CEA + CYFRA21-1 +IAP 81.0 73.3 Kurokawa et al.'”
SCC-Ag +EGFR + CyclinD1 97.2 93.5 Feng et al.""
SCC-Ag + CEA + VEGF + TSGF 76.92 77.42 He et al.'™’

(UL 1), A9 T OSCC Ry ffiAr "

A% I R S AR K P (tumor supplied
group of factors, TSGF)J& H i 2 A 1 £ fh 5 35 v
i 922 . 1R A K R S 18 W 2 W S5 RN AR 5 1 e
PR o 1989 4515 UK & IAE WM g o A il h AE 7R
TSGF "' Jigg () A < RN B i B 1A 38 A= D) 4
(L35 3%, TSGF A T 3% 1 foog af 45, 2 Fioyes I
JE 21 7B A0 0 A KR A A TSR Bt R
T 28 TR S I, A A e T R B T B
TR TSGF A % B I8 1) 1l 4 8 A
FEVEF 10 5 3E b e 14587 AR TG PR B G &R o 4t
FEUESE, iR 4 8 3 17 b TSGF /K VB &8 &5 F
TE X B 7 Sl 20 g 2 5 0 e e g AR 7 40
JETCHA 25 5 BB AR OSCC #8241 i
TSGF ., SCC-Ag Fil Cyfra21-1, % T OSCC f¥i2 W,
S50 % R R S e ) A A A e 4 A U P e T
B 1), I B TSGE #il CEA —FE, 3f9E
OSCC F S PEMARICY) , (H TSGF A Sy 2 e 1)
RS PEARIC ), 769 28 0 0l 3 v g A i
Y BEAS = I, S8 13 rh TSGF RIAT H 30 4t 7
= WK TSGF 5 SCC-Ag 28 OSCC 4 St Edrid
PIEE AR, X T OSCC 1y i £ 112 b B A

B e

DL EWFSE R , SCC-Ag 64 HiAth T™ #6176
OSCC IS Wi 367 A3 40 7 T 448 50k
SCC-Ag e 51 1wy FH i 5% o

3 HHHItRIEH—VEGF

VEGF /7 1989 4F- 1 Gospodarowicz %5 "' )\ 4~
TE R U8V A I FR W P o3 5 Y — R RE SR R A
UL PN B 20 M 53 240 AR 1, T E A PN B 2
ORISR 1 DR R N i g | O A S|
JHL LA Ko 2% b Jie 96 440 ) 4334 . VEGF A 6 2,
VEGF-A . VEGF-B , VEGF-C . VEGF-D . VEGF-E Hi
Jiti 34 K A ¥ (placental growth factor, PIGF) ., H:
11, VEGF-A Fl VEGF-C 7£ 3k S 58 1) i % 1 A2
R TEEAEN . PR A, VEGF FE1IEH A
Z R AP AR IR B i Ik R A 1 e
JeE TN IR BRI ARG, AR PR R B v 1 i
Joi h F IR FESE T, VEGF T L[ 43 30 B 55 43 1
VEHIT ILA8 N B 20, A1 a2 200 i A A R s [ I
i 96 A AE R a5 4L 8 A 05 T3 o A3 VEGE 73
Pk A5 A 1, PR 5 22 A o i e (TS Je R
KAHKT S, BFSTIESE OSCC 4 I i VEGF #
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TR PR 5 DIk 0 23 5 7% R S8 5 I DR 43 191 4% D AH
X, 0SCC "' VEGF 1y #3A F AT g 55 g il 8 A=
BRI 9 ) 7™ R B A O, X OSCC itk J o — /2
A TR FH e

EGFR & A\ % [ 4 K [H F 32 /& (human epider-
mal growth factor receptor, HER) FZE K 12—,
CAATE TS MALh, B2E F A FRE,
5 # W, EGFR £ 90% LA I 4 3k #5168 9 58 & v 46
A i B35, EGFR 1Y 2R3k 5 g s R AH O, IF 9
7N 22 B T, FLAG I H EGFR BHME B9 8 & s
B 2 2% T EGFR &5 M £ . EGFR ] i i
P8 VEGF 7K -5 e [y i A5 A= B A 328 e 98 1 2
B, 00 Ik B PN R A ) A K 5 Y R A e A
81, ¥ 52 HER ¥4, [ 3t v] LL#fE W EGFR i 1 i
HEWR A L R A0 G AR Sk A A OC, T
X OSCC 8 4 i J () F B, {H 2 HL Ak U0 4 AL o
NERE

FEXT LT T 22 Fh bR 4 A R i A T
P, 0SCC & # [fiLi5 SCC-Ag .EGFR I CyclinD1 7K
B e TE R X B, E A DU B EGFR 1Y
OB AR S R 3 (3R 1) AT 2 A hRic ik &
K sF, EGFR F1 CyclinD1 B¢ -2 46 00 i) Sl 38 | 4
S RTE S M s (3R 1), SR SCC-Ag I
ANHESR K H R . I, EGFR H CyclinD1 RJ{F N
TEFE ) OSCC [ T™M, i B A K I X OSCC A —
SE ()3 B2 Wi, 100 135 H SCC-Ag H AR U %
AN (R D) HIRAR S I HKE B3 TR, $m
SCC-Ag /K78 46 1] Fl F OSCC 19 2y 2% W mj )
FERTIN OSCC 4 1ML ¥ ' SCC-Ag .CEA . VEGF I
TSGF 7K -, S & 390 0% B FRE S M 43 51l Ry
76.92% 1 77.42% " (% 1) . ZFFRicYE AR
(R Sk R — BRI, (R LU F s . B
I A A AR S P D BR324 1 3 FRAE ) T™ML,
UL, ARG R TAE Y, AT LAy il B R il T™
e R S R4 R 1) T B AT 0077, F-3 e 2 Fl T™
AR A5 00 i v ) U BE |, B 2 T

4 mMERE

DL AR A SE T IR AR g T, 3 3 11775 27 %o A 98
HEAT A ARG I — BRI I A, e o — 2t
Jib g TR RS TR AR . OSCC FE R TM,
— 7 A B T EL2 W OSCC, M i K st e 1
FHRIT , RRIR BB TR 79— i, 2t

HHAE I A5 Fh TM 19 sl 2528 1k, DT Ay W 0 e 8 1%
52 R R SR B TS PR AR 4 . #E OSCC
£ & T™ R H B i iE AR 2>, OSCC H¢ 5 4 1 T™M
WA . R, 7 2 — 20 9 25 4R R
& OSCC F# 5 1E R T™M,
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Toll #5214 4 5545 FLw R AHDG R

RAME BEN”

[#5 ZE] Toll #:5Z1K 4(toll-like receptor 4, TLR4 ) TE 5 5E 75 & 145 H ¥ (colorectal cancer, CRC)
VE R H 25 32 B 0CHE . 15 4k Y TLRA 38 2 B A 43 4k A+ 88 (myeloid differentiation factor 88, MyD88)
P A% 5% S -« B (nuclear factor-«kB, NF-kB) A= Kbk 48 E A 0 H- S48 58 i 4 U T2 1 b 9o S 3R 8%, MK
I B ARAE 55 IR 9 417 51 28 CRC kA LR BB fit b . ARSCHE B4 TLR4 {5 538 #§ 2 5 CRC
MR R 5 B L AR RSB AL PR AT T e . UL, SCEE IR T TLR4 #£ CRC &R &
S LA A A €, R IR YT TLR4 5538 B nT g 2 CRC W3R Y7 KM a5t o

[X$EiR] Toll HEzik 4; S EWRe; KA KR

The relationship of toll-like receptor 4 and colorectal cancer

ZHAO Xiangmei, DAI Shengming*

(Liuzhou Key Laboratory of Tumor Diseases and Prevention, Clinical Laboratory, Fourth Affiliated Hospital

of Guangxi Medical University , Liuzhou, Guangxi, China, 545005 )

[ABSTRACT] The purpose of this article is to study the role that toll-like receptor 4 (TLR4) plays in

colitis associated colorecal cancer (CRC). The activated TLR4 activates nuclear factor-kB (NF-«kB) by myeloid

differentiation factor 88 (MyD88), which produces inflammatory mediators and recruits inflammatory cells to

form the tumor microenvironment. TLR4 becomes a link between inflammation and cancer throughout the

whole process of the occurrence and development of CRC. In this paper, a comprehensive review on the

involvement of the TLR4 pathway in the initiation, progression, metastasis,inherited genetic variation, and

epigenetic regulation of CRC will be discussed. In particular,the physiological role of TLR4 in the development

and pathogenesis of CRC, and promising approaches for the therapy of CRC by TLR4 will be proposed.
[KEY WORDS] Toll-like receptor 4(TLR4 ) ; Colorectal cancer; Occurrence ; Development

A BT JE N, Toll #f 3z & (toll like receptor,
TLRs ) & 52 4 2 1 52 AR 50, Z S LR XAk
TS A P TR RN S e 1 2, HLO S bR 0 & AR iR
AR UM OC . PF9IEsE , B R TR )
Z K (pattern recognition receptors, PRRs) , AJ 1H 5|
I3 JEHH 5% 43 455 50 (pathogen associated molecule
pattern, PAMPs) , i# 15| & — RV E5H 7"
Toll ¥ 3Z {& 4 (toll-like receptor-4, TLR4) J& TLRs
KA 2 — AR K B, 18 VE S E1E RAE 1S K&
I 45 17 9% (colorectal cancer, CRC) [ % J&& Hr %y

LA B BE A RS EA(81160269)

T8 B A 4, 1 TLR4 A S RIEH CRC 4927
TR, BN ITAE R R sz —, R
SCBEXT TLR4A {5 538 %2 5 CRC I  E e 54
B GBAE AR SR F UL s A% R P SR AT
1 TLR4 D FHEHMRIESIER

TLR4 J&—F Bk 5 B2 (1, FIE AR X | 155 i
X FIME P X3 350 204 i, AR X 22 A& & A2 &

12 75 52 )3 4 A B R S5 Al 1, 25 R DXl 21 SR
R PR MR RE 322 4 T S, ML P DX Y 200 > 28 HE R 2H A

. BERRFEORBEREFERF, MM TR ARLE G ST EEZRE, &, 400 545005
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14 F —A> Toll/IL-1 3Z#& (Toll/IL-1 receptor, TIR)
S5 P SR RS IX . TLRA TR 1 955 J5 /& PAMPs
Lo H N PR AR, a8 5 5 T R N AN [R) 32 R Sk
EASEHATES S MRk E A A F ]
7 R i & 57 4k 25 1 (myeloid differentiation factor
88, MyD88) < i 11 F1 4l MyD88 4 i P i 42
TEJIE T K CRC HBEEE 11 CD14 % iz 240 8 i %2
B (lipopolysaccharide, LPS) 5 TLR4 Fll %&£ 71k
# H -2 (myeloid differential protein-2, MD-2) J& i
2 AR TR g 22 Toll B2 4K A/BEFE 43 Ak 85 1 -2
(lipopolysaccharide/toll - like receptor - 4/myeloid dif-
ferentiation factor 88, LPS/TLR4/MD-2)"!, fifi if 1L
) TLR4 Jfg N X il i 5 MyD88 id& Bt # & M
(myD88 adaptor-like, Mal) Fl MyD88 45 [ 45 14 ik
MEAEHIF S 2 A BB, 74— R
SN e A 42 5% 5% TR T~k B (nuclear factor-xB, NF
-kB) WG BEOT G B AN, R )5 5 R =
PESS & 0L A5 A, I8 sh A DG BE A e SR Bl e,
BOK 2t 1Y 200 e PR 0 AR RE A BRI, BT A 3R -6
(interleukin-6, IL-6) A4 fL-2(cyclooxygenase-2,
COX-2) %57, TLRA i 455 45 4l 75 FL7E 58 EAH
KI5 A5 5 i e T R T AR U
TRIT I S — KB o

2 TLR47£ CRC FRRIA IR I K 72 00

FE M9 A1 23 g 1 A — 10 T i
EONEE Pu N N = ke Y SN IS =3 1 N S e
LD, TLRA 1 KA 7KV Bl A 9 1) i e 1y I ik
s, I HIRFE 420 h TLRA Y 238 5L 7R 18 1
WL S AT R 5r 7 A1 M R sl 20 B o rh e R A4
TLR4 73k B i & 77988 55 41 20, TLR4A Ji 1 2 5 i
JeE S e bR PR T RN S s R R - A A
A F R I81M175 S CRC F4 R4 LR IR #% . CRC
M) &% 5 TLRA Y RIEKE R IEA G, HF A
TLR4 %35 7K F (9 3 i, For W) MU 5 4 TLR4/
MyD88 H: [a] i 7 1 I W 8 7% 5 4F JC i A A 1 7]
(disease-free survival, DFS) Fll S & 4= Z£/}E] (over-
all survival, OS) Bl B 4556 o X b I8 Tl A 35 F %
KB, 45 W 95 40 MO b 3658 TLR4 M A R AL W) il
(nox enzymes, Nox) , #f — I BN # A5 2 b5 - A
A ALY 1 (lipopolysaccharide-Nox enzymesl, LPS
-Nox1) Ak id J5 A5 5 4l , AT A 32 45 g 9 179 3z Ak
TR o K 0y b R 40 SO A e (i 2F

YEANE ) PN 40 RIS 10 ) % A0 200 i S ) 1l 1
R R, 45 Fh 4 TLR4 1Y 3 14 7K F 5 CRC
oAk ar W1 AT IR B R R IO A I % YDA
DRI ORI M T 9 9 7L - IR - 45 M g e e
Tl T Hz 4 TLRA 23K KB W s, 2
PEBG 1 K 40 P TLR4, {23 T RAEA TR A AL
fif} -2 (cyclooxygenase-2, COX2) M Hij 5l it & E-2
(prostaglandin E2, PGE2) 1% & 3k K 14 20 fd 1)
R, N2 i CRC B R, HL 43 1Ak i ol g -
F A A TLR4 387K P B o [ I L ot s 21
AE 20 i b TLRA 1Y 35 5 58 8 o v 2 k3
%) A A Bt ) B A 5%, J2: CRC A — ANl 37 Tl 5 1A
F'", Cammarota 55" 9T A A N B2 A0 D S %6
P 200 (1 W 400 M ) TLRA 35 1% 184 1 Ay s 348 55 i o
A — 35, JE I R AR v TLR4 1 22 35 B
AR 2, i A2 AN A B 2 K
JKAPRIUESE T TLRA (& K35 , Ui B TLR4 135
55 g 1 A B UIAH

3 TLR4 Bz H B % &% (single nucleo-
tide polymorphisms, SNP) 5 CRC Z [d &)
EPSEd

3.1 TLR4 FER A5 CRC YA A

TLR4 F A7 T 55 9 5 4 8 {4 (9932-q33) ,
TLR4 F£ PR i 278 55 %F LPS Y e v HA B ik 22 5]
W fE 3 A K 7 Asp299Gly £ 4 M (D299G) Al
Thr3991le 2 7854 (T3991) 52 M TLR4A & [ 40 fd Sh 45
¥ TLR4 FE PR 58 A8 2078 T 1 786 Ji g KM B i
YA FIA [ F TLRA 432548 (AL ) S R 45
e 25 1EH A F I i P9 R S 40 R P AN LPS A5 11 RE
I3 FESE TS T U S 0 I 1 R A K
IR P AR R RORE G R S T AR
8 TLR4 J PR 58 A% [1) 2 5 L 4 MR 15 N IR PE LT
JF i 1 (chitinase 3-like 1, CHI3L1) %31k , T 5
S VA | AR RO R R R 4N TLR3
rs11721827 5 7 & A A5G, TLR3 183775292 Fil
TLR4 rs11536898 5 4% Ji7 Ji & A AH G, H 7 TLR2
1 TLR4 H 24~ SNPs 5 45 i i 1) A 77 30 AR o6,
UL TLR4 £ H 248 5 CRC W) & A= B VI A1 56,
ZRASIEIN T CRC KA (] REYE
3.2 TLR4 FENZME 55 B CRC KU M

TEHGIE +4F AW FT SNP X g XU 9 52
M B R T A A o R [A R % 2 8] TLR4 A9 A (]
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LR % CRC M52 ) AS [6], 7248 % B A BE R
IL1B_1473G/C I TLR4_896A/G SNPs 5 i 79 1Y)
KA FEm MR N2 G A
TLR2+597CC fifi CRC JAUS: B 1% 5 4% , 21 & 7 TLR4
209Gly N3 jin T 3 4% % 4= CRC By KUK, FLAF ST
7R4liA B TLR4 299Gy 78 #8 #~A f & 4= CRC 1)
DR B 22, A, TLR4 3P £ 25 MM 5 CRC
SR KU AR 56, 11 H. 55 CRC AY S 72 135 s 255 1) AR
x AER e ARE B TLR4 Asp299Gly (D299G )
F1 Thr3991le (T3991) 5 CRC Zr A8 i R 43 1
W S5 R B IE AR C ™, BRI feils B A 97 i m
TLR4 F:H HH Asp299Gly £ 25 VE AR 14 G i 3
T R ARCE R AU I R Z S RS fRiE
JirEg L & CRC 1Y & A=A W1 4 i A OGPk, JF A
Thr3991le 1) 2 A M: S5 A7 8 T 55 S 14 T Ak 18 b 73
K H 9 (CRC AR DL ARG . AT I TLR4 A2 Ff
W TR 5 551 22 TR R s ), 3 7 22 5 2 (1
FERHR R W H 5 CRC LR

4 TLRAECRCHEZX%x.%ZE

TLAT IR 2 R R W18 M RORE J& & A= CRC 1) —
ANPGRS R 3R, AR AORE T e N I8t 97 1 4 T R
(ulcerative colitis, UC) . 5¢ &' Ui # 5 CRC &%
KWK A L, B 20% 1 UC B H KRR
CRC"™™/, 7E RAEH T 1Y CRC 4 41 i R A i
F1 4 % -8 (interleukin-8, TL-8) . M SR 4L A T -«
( tumor necrosis factor- o, TNF-a) . C JZ W &
( C-reactive protein, CRP )55 H i} F+ &7 , # 98 A Joi [
4~ % -4 (interleukin-4, TL-4) | F141%-10(interleukin-
10, TL-10) 7K F- D) BA 5 ReAIG >, ok i 2 iy ik
FHHE R A i COX-2 . PGE2.IL-6 .CXC #1kH T
4K 2(CXC chemokine receptor 2, CXCR2) . if 4
4 (reactive oxygen species, ROS) % 7E CRC HY &k
ML R & SCHEVE >, BF5E & 31 NF-kB/IL-6
5T CRC 1Y & R BIMFRAEH T 5 F
CRC 1Y) 8 A RN & 2 AN . #E CRC Hp
COX2 S5 1Y) PGE2 3 1 17T 58K Jt 46 firf 2 101 32k PR
DNA &5 B PR i g 1) A= K CXCR2 3 i 5%
B E R U5 4 400 741 200 i 280 P e SR 5 e, DT ok
S5 #RE AN CRC R AE™ . RAER ™A ROS
PEHELE A I R g AR A BRI A& TLR4 78 A2k
/N CRC Hrid 33k, 16 AR 1) TLRA 1553 B fE K
i RAYEA B AR A Y M TLR4 F R B 5% (coll-

like receptor-4 gene knockout, TLR4" ) /N FH 1F T
CRC WK™ o TERAEMKZ W25 T TLRA™ /] A
76 PGE2 fie it T CRC Y &A= , ALy #b 78 PGE2
FOHTIA R R XUJE 25 1 (amphiregulin, AR) . COX-2
1) 3¢ 35 T3 J Az 4 Pl 3Z {4 (epidermal growth fac-
tor receptor, EGFR) i35 "', It4h, TLR4, MD-2
1 CXC #a 1k [H T 3Z 1A 7 (chemotaxis chemokine re-
ceptor 7, CXCR7) W] & TIE W 4H4, H 5 CRC 1Y
IR RIS Ik B e RS R A e B B VAR OG- 2R
T LPS [¥) CRC 4fi ff tk 1, CXCR7 & ik B 8 T i
TLR4 MD-2 } CXCR7 3:3RA AL HE 198 40 ik 14
WEFEAIERS o fl K iE 2 TLR4/PI3K AH HAE
i JRa ok 5L 1) 3% BH 5 R (hyaluronan, HA) Ji3 sl i
SR P T | T P P PR AN e T2 AR TP A g 55 SR T
FEE LD, I8 Ak A AR R RIL ] L 9 T 2 L Y P
FEURRE , 724 TNF-a, IL-18 S5 RMEA T, e & it
CRC Wy &AMy st ™, DL E85 1B W T
TLR4 3 i 22 55 S AE I 10 il S S 7 A R i A APk PR 1
FZAEA 5, BEifie st T CRC Mk A K

5 TLR4 5 CRC %%

7 P B 98 411 i (circulating tumor cells, CTCs)
S MR I AL T A I DGR R, — AR i R Y
CTCs 5% 0 my it e N1l J5 AN R VA G . B8R
445 (natural killer cells, NK) 4 ifg tf TLR4 FE 1558
2 B ST B, S B0 NK A0 TR S e e S B
AE1 %, NI 20 CTCs 4 g b 2 W6 3% 11 & A art
LhiF ™, SR CTCs KBt & CRC #5920 98
HOCHE Y — 2, TLRA {5 538 i MyD88 3 % L I
NF-«B, 1 i) NF-«kB 52 ROS Bjig ", ROS i
— 5 P8 17 Wnt/B - catenin 5% F% {5 5 il B, {2 iF
CRC 4t HRS B, 38 501 B2 e B 1 XU

6 87 TLR4 {5 S & &xt CRC T #liafr

1f 5¢ 4 W] LPS/TLRA/NF- B {55 538 [ A9 375
TR R 12 1 2 P 5~ B2 R AE A T, fig i CRC 1Y &
ARSI TLR4 {5538 4l CRC
(R BIIR R 2T K R TS AN i A
A 5 & B E 1 3 2R R (modified Fuji apple
polysaccharide, MAP) 3 4+ PE 1 il LPS 5 TLR4 )
YEH , AT # 6l T LPS 35 5 /9 NF-«B i) 3R ik &
COX2 . #& it 4 J& £5 H [ 9 (matrix metallopeptidase
9, MMP9) Ji 57 43 J& £5 111 il 2 (matrix metallopepti-
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dase 2, MMP2) . % 4= i — & 4k & & [ (inducible
nitric oxide synthase, iNOS) & PGE2 %5 43 it #) 5t 1)
Fe35, IF HARGE T 40 i NF-«B p65 Al B #14l
PH - (inhibitor of kB, IxkB) iy #ik ™ . [F]#f [ 4b
Panaro 45 WF5Y & S ) A6 BUY) I RE 7 B s At
il LPS 5 TLR4 H/E AT, pE— 2240 ] 1B (4T 3 Al
NF-«B 3% , Wi fi il LPS 755 IL-18 \ TNF-a fi
KA BT COX-2,INOS 54 4 A b B s P 1 ™
Ao XEERTFTI AR B T LPS/TLR4/NF-«B
T e I PR TN SR RV, TR T CRC 1Y
WP FNERS o hIAE APC ™™/ FRURR8Y 3 b 2 ik
g b AR R ) TLR4 ST |, 45 5 5 2 CRC
ifra 67 B 58 FARG , - L Cox-2 25 11 IH s /b, T4kt
#-B(interferon B, IFN-B ) F ik fiT, Caspase-3 %
By am e, ft ol UL, TLR4 PR — AN 22 1S
SRZs, 5 CRC B &4 R B VIA G, b
HNGETT CRC A R T HALSI B — 25

7 B2

TLR4 SZARANAE R M 98 3] CRC 147 A8 1) 2
TRk T T H A KO RN 2 AR
i T CRC (53 4% ./ W K Tl Je o TLR4 A2 {438 i
LPS/TLR4/MD-2/Mal/MyD88 i [ Ji3 ) NF-«kB i
f) 48 E KL, T S 00 CRC Y & 4R R, 981
TLR4 {555 18 % nl 41 ] CRC WY IEFE FEERS . T
TLR4 [ 3&357K 5 CRC 1Y & & RS I, &
13 ALK TLR4 (9 R IEACEAE R s 28 W R oA 78 T
5% . BT TLR4A (Y3 K 2 ik vk A Fge i 54
AL X 3R [ H 2 TLR4 JE PR R4 730 1 L) W Aff
HoE RS 5, T IR B %F CRC #5470+ T fn
TR VEA . 48 TLR4 78 CRC H 4733 (1) f b 5%
OO T — SR H & TLRA VR — Mo 45 2
(A 5530 6 1 — A T2, oA HLa A 7
IRYT T BRI . HE ST BRAR Y 45 L R AH
KM CRC sh s, R AFRR MR+ 1 TLR4 {55
S, AT LA CRC H TR A Y7 B LT i SR ms .
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ViS5 F s A% DRI B FA R AR 1 b H LG
it

ZAE ThEweal HAeL

[ ZE] B EWEE R R R BRIE MG , (56 Lynch Z5G1F 5545 H W A
Jei M EL PR MYH FH G B A, 29 7 T 45 9 09 5% . Lynch £ A 4E (XORR I AL 1 AE B R 45 B
Ji ) S8 R TG 45 1R T X 18 & (mismatch repair, MMR ) T 5 B3 T2 A e P (microsatellite instability ,
MSD) 1) — Z G M SIAIE , % 1 MMR 3 X (MLHT \MSH2 \MSH6 Tl PMS2) 5875 51/ . S E 45 1 W i
4 J5 A (familial adenomatous polyposis, FAP)J& APC FEF 28 A 5L iy ) 12 VR4S 1% 8 % o T MUTYH &
A ] 515 MYH #2614 B ) (MYH-associated polyposis, MAP) . & T #yE X igt 44 1 45 & e i) 4>+
WTHOR AL , 56 [ B2 27 35t 4% 27 FURE PR 20 2 2 e A R 4 A BE & AR DG SE 0 8 27 AR SOV R A it
TTIEIFEE AR B R WHTITIE,

[REIA] SRS B R E A ; Lynch ZRG1E s MYH AHDCHEELA s LR R

Genetic testing of inherited colorectal cancer and its laboratory standards in clinical application

JIANG Liejun', LU Xiaoxu', HUANG Huayi' **

(1. Department of Laboratory Medicine, the People’ s Hospital of Guangxi Zhuang Autonomous Region,
Nanning, Guangxi, China, 530021; 2. Department of Surgical Oncology, Roswell Park Cancer Institute,
Buffalo, New York, USA, 14263)

[ABSTRACTS] Inherited colorectal cancer (Lynch syndrome, familial adenomatous polyposis, and
mut Y homolog (MYH)-associated polyposis) is a type of multifactor inherited familial diseases which accounts
for about 5% of all colorectal cancers. Lynch syndrome is typically recognized as an assemblage of associated
cancers characterized by defective mismatch repair (MMR) leading to microsatellite instability (MSI) usually
caused by the mutation of the MMR gene (MLHI1, MSH2, MSH6, and PMS2). Familial adenomatous polyposis
(FAP) is caused by mutations in the APC gene while MYH-associated polyposis (MAP) is caused by mutations
in the MUTYH gene. In order to assist clinical laboratories to develop and validate testing for this group of
inherited colorectal cancers in China, this paper discusses the technical standards and guidelines for genetic
testing of inherited colorectal cancer established by China’s peers in reference to the standards and guidelines
developed by American College of Medical Genetics and Genomics.

[KEY WORDS] Inherited colorectal cancer; Familial adenomatous polyposis; Lynch syndrome;
MYH-associated polyposis; Genetic testing

%5 B %98 (colorectal cancer, CRC) AJ 43 R8I A& JEE 4 I R L R 5848 24 | iT 45 CRC 9 5% Lynch
Ve AR LR ERAE . 2 20%~30% CRC  Z3G1F S0 45 H W M9 v )5 1A (familial adenoma-
R Z2 TR R s AL R AE ZOG B |, TR st 5 3R A5 1) tous polyposis, FAP) 1 MYH #H 4 B A (MYH-

VB4 1. ) BERABRARER AR, &, & T 530021
2. 28 F IR R IR RPTRY JE IR a s ik T 14263
B AAEE 4 F, E-mail : Huayi.Huang@Roswellpark.org
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associated polyposis, MAP) & 3 Fi & Ul ik 1% 1
CRC, 295 i CRC 1 5% . W% 5 T2 WiH A K
-1 & T RTINS F JAS 1 ARG, 382 A% P CRC JE D Y
e A 0 JR Lt o A 5 B e PR i SN 12 3t A
P CRC & HE A, 3 [ B2 205t 4% AL [N 4 o 2
(American College of Medical Genetics and Genom-
ics, ACMG) 5 3¢ [| #i§ B 2% X 2% 2> (College of
American Pathologists, CAP)J* 2014 4F & 75 T %1%
PESS B g 2 RS Wr BORBR v RT R 400 AR Sl
& R R P CRC A8k A A AG: D SR 5125 L 25
RS R BEAT AT, O 4 R AY A S bR ERE AT

WHe .
1 Lynch £R & 1E & E 46

Lynch 2§ & fiF A ist A5 Pk CRC A& W2 A
JIiA CRC 1 3%, ‘HHE H A H. 80% 19 51 7] %
J& 1% CRC, WY1 KRN 61 27, bt Yootk g 1
e . ZHURE HACTEERAS RN 545 1 4t D2 e X
165 42 £ [F (mismatch repair, MMR)*', MMR 5 [
T 240 J S A s AL W o e vp R HE EE AR A
MMR 2 55 B 5 B0 SRR S B 1 5 8
KA, MMR K (MLHI MSH2 .MSH6 1 PMS2)
G R R UL 4 R S0 R HG At R R (PMST
TGFBR2 .MLH3 .EpCAM ,BRAF) %78 7] WL , AT fuf
— PP MMR JEH 5S40 38 Lynch ZR G 1E . 7EM
JEH LU MMRs JE R 8728 S 3= i i LR AR E
4 (microsatellite instability, MSI) "', {H45 MMR #&
GAR 1) Zy AR, W BEZE B AN 23 B CRC,

MMR % H 5748 0] % FAT A R, 4 F kA
i 23K 2 000 ZFPAN[E 8 A8 AL Horp MLHT 3¢
875 1~ \MSH2 F£[H 860 1~ . MSH6 FE K 290 4~ |
PMS2 FEH 111 /> o RASEARUA 45 L TJC 5 %
A AL B AR K R Bk R 4 0 o MLHT R
MSH2 575 1 5%~10% F 17%~50% . it 1. MSH6
I PMS2 KR B R M A, R R AR IS, TR
FE X6 MMR SER (0 28728 T A il . TR 4%
JE Rt HL X 94 1511 45 B o FR A I A BURR A9 3
st AR B R 45 BV 9 (Lynch Z8-51E) 1 &
W R A 13.83% , MSH2 $& K 58 7% FIF 5 b il ik
84.62% , 5 st AL 1 Ak B IR e Mk 45 1 W i B PR A AR
4 2B A B s (40% ) AH BE v T T AR AR BT A
B K-, H MSH2 FEH A0 L 8t o X%
21 2 IXF 100 % 252 1) 45 0 e o 351 T Lynch

LEAE ) 28 0 A, 45 3k B 9% 1 9 9] i B
MMR & H B2 #3k , LL MLHI F MSH2 & A k2%
FiR N F 1 BIEHFETE BRAF 578
1.1 R ARE

ACMG il % RS I B o R 45 45 LA AT ] — 35
H AT MSTREI . (1)50 % LI K CRC 3 ;
(2) [A] i 35 5 1) CRC B0 H g s & 3R B A CRC
AR 5 (3)60 2/ LT CRC B, R 3= i ik
CLAA A ; (4) CRC Je— 0% & 1A 50 % LI CRC
o 5 4% Pk AR B A8 CRC A ¢ il s 2 i o
(5)CRC H2 M — s =k fA 50 5 LT
CRC 5 35t 1% 1 4 B A 9K 28 CRC AH OC i 9 12 B
oo FRETF 2004 4 KA T P E BRI
TR bR I s KR /DA 2 B 21 S0 B2 W Ay
WY CRC, Horp (1) 2 4] A A B 5 F £ ol [] Jfd bl
PR RR  FFAFEUT —&: (D) ED 14
k22 R MR i R (LB R ) 5 (2) 2= /0 1 iR
W dia KR T 50 %5 (B R AR ED 1 AL
PR B A 9 P 45 B % 95 (hereditary nonpolyposis
colorectal cancer, HNPCC ) #f 5 iz 7b 3% 4 i 9 (0,
16 598 TR N N PR S A O
Hom ARG . M2 T, ACMG i v
RIS 32, 0D T2 B AT e .
1.2 Kl g

2004 473 [ 15347 14 K W Ji DMV AL il o 1 s A
S 2 T E L HNPCC % & i g braf o 7 52
I B A AN OLT , £5 4 B HNPCC ik
FRUE R 2 2 Y % AT hMLHT . hMSH2 H£ R () %,
PEN LU 2E 5T RN MST R . W& 89 FPE 3, T
TCTT AT IEAR KL AT s P 22— M B, W5
WEAR — 2 ) hMLHI F1 hMSH2 3[R i 2 58 A%
(germline mutation ) ¥ M 43 #7 . 17 ACMG %7 )
G SR s B R A S SRR A TR o

ACMG 7 , 1 & P8 BE A Lynch 2550 (&
5 M MMR £ H %2 4 4k (immunohistochemistry ,
IHC ) % a1 MSI 34T

(1) T SR G 00 5 SR 48 7 o T3 L A e sl A1 00
R, H THC K45 5 MMR 2 %
ik, TG Lynch ZE A 1E

(2) an SR A 45 S 4 7R = MR TR AR E
THC 45 3}y MLH1 5, PMS2 B2, W4T MLHI 3
Bl F“C X7 1) B4k 43 M1 55 BRAF 3k [ 28 4% p.
VG60OE #:"" . BRAF %[ 275 p.V60OE £ UL T}
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i JEREE Y Lynch SR&iE ] % 18 THC A1 MST

A 4

A 4

A 4

R e B AR
BEARRE, HC:MMR(+)

AR LR R R E
IHC:MLH1/PMS2(-)

AR TR A fa e, THC:
MLH2,MSH(-)5% MSH2/MSH6(-)

A 4

A 4

A 4

I Lynch £3451E MLHI JA3)F P A5 MSH2 3 K 578 i
BRAFp.V600E F&7E K
/ v \ / \
MLHI & ¥ 3 46 f MLHI 5 R AL, MLHI F3ALIER HE R ) F AR A F)
BRAF 537 {8 BRAF 7% BRAF 5845 BRAF 7% A
v / \ v v v
WURE CRC EWAL BT IEHHAL ARG MLHI % Lynch 4 & EpCAM
3k CRC A 1 i AL ALK fE, &K &R A

IE MMR 85| AL T 2 W 5 in
i 2 MLHI F MLHI Lo T EpCAM
Lynch ¢ &1, PMS2 FE Lynch £ MSH6 &
EEEYn Lol I, AL
/ \ KR / \
FR el EERRS o ) 9 A% RN 1) 5848 TFAE

« y

Lynch ZR&fEHETH RE
NP

Lynch Z551iE,
TR R

Lynch Z5& fE#57
REHINITAZ

BT 23R BT Lynch Z5 5 AE AR 1A
Figure 1 The flow chart of testing for Lynch syndrome'"!

%& Pk CRC, ZE WL T Lynch Z5 & fiF i s 1)
U, s 21 MLHT & 5 4L AT BRAF 2848, A
KRB M CRC, TETH KR WG 25 R 2
7N MLHI A5 #85 ¥ 384k {H JC BRAF 2878 | 1IF #4140
LG 3L 4E, W CRC S AE MMR SR 51 ; s
IEH BV A A = H Ak, DU SR a5t A% 1 2RO 2%
AR B I g SRR R MLHT WO AL IE R H K
BRAF 587 | it —26 47 MLHT 3 R 5828 K I,
0 3 28 A5 W) A Lynch Z8 A 1E , 75 BEAT R R 4047 5
WTE MLHI 3£ R 5878 W) F-3E 1T PMS2 FE PRSI
A AL M Lynch ZEK1E, T K R 5007, oz 28 M
b Lynch ZEA TEHEH R LA 2848

(3) T A I 45 2R P S R i TR AR
THC 25 478 MLH2 $1t 2% | 5% MSH6 ¥ — Bt 2% 5

MSH2/MSH6 RS, Wik — 25 3547 MSH2 i K 58
K, ANAE 578 W A Lynch Z5510E , 55 % 2 70 H
NG 5878 W 64T EpCAM k25 K6, AN A7 2875 ] Jy
Lynch Z5 & 1, 75 K R 4341 5 Jo & 48 3 W) i 47
MSHG6 & R 58 A8 /0, WA 28 748 W A Lynch 25 &
fiE, 75 K FR 5341 5 T2 A2 Wk Lynch £8 GAE#EH K
LA 2L
1.3 MMR F£ R 57K 0 Ty

ACMG FILE , 5 0 A A 7 (] s 2, 55 Jieh 98 11 1E
WAL, BB KR e A B SV TE . A
AUY) 5647 H&E 44 (8, L) 3 03] 1F 5 F0 i 98 20 4L 1)
R T THC R iR 20 252 B ) DNA H
T MSTRLI iy £ B DNA RJ AR R 1 & 6
W BR PMS2 JER AL, v] R A A 3 A 241 2R B
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DNA 4T MMR 5K 5872 73 B o i A I v 42
I DNA TR 23 #r
1.3.1  MMR & THC K5

THC 3 F T T 45 4 Fh MMR R 355779143 B
JE I (] b ) FE AT A o W% MMR HE PR 3 1 7
20 A AN R 3 A g AH 2 e ) SRR O, A5 R L
MMR K AR TR (B ) 3l 2 (B ) 20 .
X5 FR bR A R AR 6], R Bk 2k 355 MMR
I R BAPESER , IEH #35 MMR 8 I E A
FPEZE SR
1.3.2  MSIRNJ5 vk

FH PCR K5I ST, ] fi FH 56 [ [ 7 98 i BF 5%
JF (National Cancer Institute, NCI) ) fif 0 2 & &
J¥ 7] £ £ BAT25, BAT26, D2S123 ., D175250 Al
D58346. AL BAT26 WAl Lynch 54 1iF 5 /i
NHE, A BAT26 f2E PR LT Lynch ZE A 1F 3 T2
BN 1 e v R ) 2 R R B MSH2 R
BAT25 Hl BAT26 Al 1 [f] — & [N J8E - 12 2754k,
WEIHZEA MSTFRPEIF A TS
1.3.3  MMR F:[H (575 K

MMR FEH 5845 43 F- 460 Ay Lynch 254 i A B
Ik,

FE [ 2004 5 R Y HETF HI R G BEHE BN FBERY
4% 275 (polymerase chain reaction-single strand con-
formation polymorphism, PCR-SSCP ) ml A5 A 21 5507
AH 4 7% 43 #7 (denaturing high performance liquid
chromatography, DHPLC) 72, 5 5 #£ #t 1T DNA J¥
FIMAE o a0 bR Ty Bk i 285 R B , 75 7% K B
BRI AN

ACMG #E#7 PCR 2 k5 Wl MMR 55878  HUE
14 \PCR &A% LA Ko 53 @5 4G 0 J5 v 1 UL SCik .
dbSNP 45 i A 37 135 K 1000 F P 41 28 75 5405 /4
FE AT NI H 2 SNPs,, S50 28 I A 4F 7 e 1K
SIS T R SNPs (1 H E AL

FEVEL 1) 5 A8 4G U 2 AR AN BRAF 1R p.VOOOE
i SCEAE QBRI BEUIEA S5 FE D R P 5 | ) S
fF AR, B 2 e /8 PCR. R R iR R
b HREE & W AR S 9O0 E i PCR, 23T MLHI )3
Bl 7~ C XA, A PP A I A B R A2

Sanger | 7 &% MMR FE H (%) T 4 Gt 71 i 5
HEAT S 7RI (%) G B I, 75 PMS2 97 6 il pif v
T RE B S 51 K B PCR Ok v IR R B T
o T —ACINF (next generation sequencing, NGS)

A =3 T RS M % CRC AR G KL R4 TI0  , (H
PMS2 B IE R AE A AN B NGS Iy . NGS Toik
R i H X (s 7k sl A ), HAE
Sanger M| ¢ MU T 7 9k #h o X NGS Hilfa IR 2 X
BB P54 5, A ACMG X7 31 48 S5 i i B
KA AT Rt S5 7% T g R B R PEARRAE

R e Bk 2 (1) 32 7775 Southern blot Fl
2 W AR B AR BT 1 R (multiplex ligation-
dependent probe amplification, MLPA) , MLPA HJ
AR 2 A8 AN LA B A —
JAM T o] HE W A AN BTk . A MLPA 24

4771, ] Southern blot B¢ 52 5 £ PCR 4 M
NI, HERl RN EH R kG 2 EY
BERET 22 A8 1 A2 22 B PCR,

SRR (] Y 5 T B 1) L A R TR 4 R A B R
(‘array - base comparative genomic hybridization ,
aCGH) il B4~ 5k Z2 A4 i ik AT EE & - aCGH
i 2 w5, REUENE , 5l T MLPA i
SNPs 7| 2 (1) B 155 B R ik s o A BHME45
AT G R SRR A R PN DD B A 5 i
() SNP 35 il o iF S 20 BH P48 5 75 {1 FH 55 — Pl 2%
¥ 5 ¥, ] FH Southern blot £1 MLPA % 6] — 3%
PR R A7 8k 2 43 B, e T 2 & PCR 43 #7  #8 %
GenBank dbSNP £ 4i% 4 1% £ G SNP 15| 4 S 45
BT A2 0 P B AR B P o 3 3 0 5 T 2 ) b ) )
AR TSNP, X T H—Ah g 7k, Rl 2R
2 PP A R AR TR S 14, A 5 — DX 3R 1 1 371 R e
S, ANSETE B PCR RIVEREIE )7 .

EpCAM RS 8 WL EpCAM IR 37 St it
e BT [ MSH2 DA 4 s 5 Ak, R 2
AIERAE 2 Yok B4R . B EpCAM SERBRR
SIS, THC 73 Wik S5 = 40 MST A1 MSH2 B8,
MSH6 Gk o X} THC % BL 1) MSH2 5% MSH6 17K
7] F Southern blot \MLPA F13& K 1] 1)) aCGH £5:i0]
EpCAM FEH 1Y 37 digfif 2k o
1.4 S50 R
1.41 THCZ

MMR % FH (MLHI1 . MSH2 . MSH6 £l PMS2)
Pe g5 R S IR AR (FYE) 7 AR
B R DRI IS ([ M W7y (& T
A P A FH B4 I 4 X6 B AN e €, (B P ) R )
FITPELE S ) R BA P25 S A A A o A7 1
fif B o
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1.4.2  PCREKEIN MSI

i o7 A A5 T T S A Al 1 B 4 R
FEH SR . # MSTARRE B E T KTk 55
T 409 W) #4524 - e A0 T R AN Fe o M (high fre-
quency of micro-satellite instability, MSI-H) ; #7 MSI
AFEFELZFHN/INT 40% WA AR T2
Fa %€ 1 (low frequency of micro-satellite instability,
MSI-L) ; AAG I B o H 5280 W4 25 ik T
& 72 (micro - satellite stable, MSS) ., MSI-H %/~
Lynch ZE GRS I
1.4.3  MMR FEF 5 A5

e DAL HE P 44 AR (R R o ) | 2 ik
R el s R BUAE A, DL R S A e . A ek
AN A E Gl EPER) L R A R AR Y
UG

2 RS WS (familial adenoma-
tous polyposis, FAP)E E &l

FAP AL CRC, i fiT i CRC 1Y 1% 1%
DU K 25 B e B A (5100 550 MARRAE , SEX &0
EIY 16 %, AR B AEBE . FAP SM8IA N &
Gardner Z5-&1E ¥ 55 R BRYE 2 A7 (attenuated ad-
enomatous polyposis, AFAP) L4557 B A /D (14 30
A0 ) R B T e COF-8) A AF 8 S 40 %) SARFAIE
FAP | AFAP Hl Gardner £ 5 i35 i IR P 5 A ik
(adenomatous polyposis coli, APC) [ Ffi R RAE 5]
o APC AL, IEH APC 25 115 4 RS A A
MERAGHA X, APCIIfEk RBUREN c-myc.
cyclin-D UG I A S8 5 5) . TRig Bk A
RIS O , A kK 2 B e MUTYH
AR, HoA] B e BUA

APC SEIFh R 9848 3K 1 500 Z 7, RF5H
MRS T IR B SR aUE A Z28APC
AR AL AR 2 R A R TS T RE Y R R
H7 o DR 5 LR 5 FAP K4, 24
20%Fh Z 528405 R Rl R A AT A 2 ) L 1A
HHE, APC RN AR R 2 5, FREIZR ok 45
XF w54~ FAP 8 & APC JE [N 222 )58 , H DNA
T A 1SR AR APC JE %15 F- 11968 >
SX RAF, n B PE R TG R R APC IR (1) 53748
NE

FAP #5828 R EL 51k 20% , 2878 Ko i vl PEAk 15t
e AU, {ES e I R 2878 S Im R R AU OC R

T8 S FAPIRIRIZIT . APC 3L AY p.11307K 45
SCGEAR AT HE N CRC 1) 55 B (10%~20% ) ™, #EL
FETE IS (AR R T B i A . p.E1317Q 45 X
AN g 5 45 HL IR K CRC Z) B AH ¢ .
2.1 kiR

ACMG Kz I AR HE R - (1) /T 40 22 Hi hy
CRC &3 ; (2) — K E R 2 Wi i CRC W 4 ;
(3) HoAth 1y 98 S g F8 4 . FAP MK : =100 i
PR IR P BN s AFAP IIEEL : 10~100 91 st 14
PRIRE PR B o 3R B AL K g M 4 T A
WS AE : KMz PR 18 Bgd B A, 100 2L L 5 sl
S PR JEL RIS JE 100 J9UE B A G B 8 4 KA A0 1)
JE R IR, ACMG R IR AE T H 5 .
2.2 KSR mE

2004 4F- 8 [5] 5¢ % 11 K M 98 DR 2 e g e i
WS 12 0 FAP # N1 T APC 3 R 1) 28 A8 4
. ACMG #E7## FAP/AFAP 255 fiE R 1 7 2840
B2 B < i APC 2 (K 42 7 81 G FAP, 45 %%
ARSI BH 4, 12 W7 A FAP/AFAP ; X T 5 1 52 i B
G, AT AR AR R A oA R B M, IR AT R
R B R HEAG I o v] BEA7AE TR A A ik
K BEAS I 2] £ (1) APC JERIRAE , I % & MAP il
RO T sk 59 59 FHx DL K g /0 BA ) AR
),
2.3 il vk
2.3.1 SRR

¥ M PCR % 5| Wit \PCR =4 JE A i A
Sanger Il [ HI NGS ., K& APC BRI 9878 J& ri %
AR FLEEIN Yk AR de e, KR4 S 55 % DNA
AL T (Sanger F1NGS) 51 JybrifE i .
2.3.2 KiuRIgA R

A P40 1] aCGH 43477 5 o

2.4 ZERERE

21 80% FAP KA-FEH AR FAP B 2828 il
P45 S AT 2 0 CRC, APC JE PR 98788 46 0 195
I3 12 W R & I 1) 0 A L 0 B % 100% .
HIT2 Wi SR AT B 0 50, B Sl 2 7K 440 g 4%
ERE
3 MYH#EXxHZEE R (MYH-associat-
ed polyposis, MAP ) £ E &

MYH #H 56 5 P2 MUTYH 35 ) 3046 o7 3t
R 2z 5| , 3% Fp 28748 1) A4 60 % Bif i CRC [ 71
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FAP JUiR: >100 i 2 AFAP Jik: 10~100 i

MAP &3ll: 10~100 i s 1 5

B, AR AR

PR AL R P P AL R S W, f CRC Fjk L H g katk stk
A 4 A4 A4
APC H K A7 5 MUTYH #:[X p.Y165C 1 p.G382D il
A 4 A 4 A\ 4 A4 A4
BE [¥ikcd o ) 21— Foh A [ 1 o ) & o7 Bk
BT R R ERE'S
A 4 A 4
2 W14 FAP/AFAP; ] BEAELE TR F BRI Oy v v v
X T G KR R BRI B B F W APC MUTYH &K 4 7 51 60 2 Wi 4 MAP

R AR
53

B, BFRA, RFHE MAP
i
v

RGN 28 S5 B PR R AR IR 4

A\ 4 A 4

T NZE D MAP [, BT ae 7
eI U El R e TR o

LW N MAP N¥EETR
LA S5t 1)

s FHx Sl RE A,
# T FAP K

MUTYH 7%, Z5E3HAT FAP R, M
SRR 5 e G

€12 FAP/AFAP/MAP 4+ T2 Wi R i
Figure 2 The flow chart of FAP/AFAP/MAP molecular diagnosis""’

R EHA A2 CRC, R e iR Btk st %, i
T VIR ESE . MAP 518 CRC 295 fiT 5 CRC
[ 0.7% , i 28 % 5k & CRC (LA £ <15~20
WO 2%, MAP B BRBUEAE E  SEF HE
SRASTE B R 15~100 i 85 H 5 30% , 76 B %L
FT 100 B ERH Ik 7% , WUEE A 3L PR 2248 b UL 0
BREE. BT MAP K% LA B3, AFAP FAP
WO AR W) KA AR, 22 IR R TR R A N (] B A
MUTYH F1 APC LR 5875

MUTYH 203V bR 18 2 3L [, 7 DNA & i
i, MUTYH 38 i VIBR 5 8-F% 5 IEE 04 FE T 1) AR R he
R EAEE DNA, 7 MUTYH 254 3 K 575 1) i 928
WA KER APC A AE . MUTYH 5:H
RAR T Z BRI G R MRS T R ER
AR J0 p.Y90X il p. E499X, E N Mk WA HIE., H
FTEL 1 100 Z 50 MUTYH JERRAS , 496 1%~2% %
TR MUTYH SR 5870
3.1 AiprE

(1)1ZWik CRC, I 7E 40 2 LIF 5 (2) B A4

w10 WL I, H APC &R 28 A8 kil FH M 5 (3) A
CRC Z % H s Btk fs , 3G PR B N I B A
) CRC,
3.2 KR g

MAP Z5 A 1iE 1 4 72 R D 28 an 1l 20 r s
A AR FE AT MUTYH 3 R 4 7 50 K6 I /i 2 HE 47
p.Y165C Fl p.G382D il , 5 A6 ] 3] 45 {7 ik A 58
A5 A2 MAP, R i AR 25 T B A DA
oy o A7 2 P oS ARG BT BRI , DR 45 s PR 2 20
R F e AT MUTYH JE D 2 F 50K, 25
Ko g —Fp e & 12848, T —2 W4T MUTYH 3%
PR 4 P RGN o Qan G 0 3] 45 437 35 PR 28 A8 mT 2 Ty
MAP; ks 51 —Fh 24 515848, 9 N 2 /08 MAP
(RHEAT 2 , RS ] BB A7 I A FH 8 I3 vk T vk A
W MUTYH 2375 , 25 & EAT FAP R, Ry 5 s 4 Att
i 5 5 A% 0 5 AN A AR 4 FHx 5511f R ¢ IR
£, % T FAP A
3.3 Kyik

KH5r MUTYH FER 5875 4y 15 5878 A5 TE L
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i SURUVIN R BEA ARG . E MUTYH JEH Hh =R L
NGBS YR E I

FH PCRIEAGIN s 228, [RGIME R Br K EZ &
4 (restriction fragment length polymorphism, RFLP)
JERI p.Y165C il p.G382D 58 748 f5e B (9 )7 12
[P AR & RN T Rl e | Y v s e A R
i1 J 25 R AT F T p.Y165C il p.G382D 58 25 #6
W 22 BOHE ] 77 ¥ 6T MUTYH PR 98 7258 1 16 ) 2
JEH R, T35 99% . 7 SUR B SNPs 5 2845 i
Ry ARARL, o] S s R B PE . B nT ] Sanger I ¥
FINGS Kl 5 5878 . MUTYH %5 R 42 ¥ 51) K6 ]
K H 55 1K 99% (1) 2 4% , Sanger 1l ¥ 12 A 1 FH T 46
M 2% 4 T B AN Hh 8T DL B 2 AN A 87 Bk Ok
HE,
3.4 SRR

MUTYH 3 H 2875 K FH 9 12 R Ay &
Kite, XTI a A dLm oA B — Wi fH M, 5
ZEARKEMBAYE , WA T MUTYH £

4 RERKXFMEE

o Tt S AR R Z AR R A
AIEEA B 15 B IR I SR A R ik —
AR BRI AR B o BAH BRSO, I
LN 27 RAZRIRH AL TR UL (BRI
ol AR SRR A5 3 20 W T A B A S
BLE NV W E i 1PN 0 a2 i e Y e 1L
IR B, B FE R R PR RS, 1L 5256 2 AT AR
e PR 1 il 22 ) B A 8 303 , -3k (0 P il A=
IR 73RN ) S PR R 5

5 ING

Xof T B Y 351 1P 25 T 8 2% B OR U R A Y
D718 3 o TR A A IR 52X A SR R
BA B TEES B R AL KGR R TR
20 IR 3o A oL AR B AT I PP, — HL
BEPELS B B0 , 0 O s 1 AR
AT B E AL, T AR % L A Y R A
TR T A i RAEIRAATE A 8, 2R T 01
St s oAl PURZ Ty T bk (o s B == B B i
K VR E T ik A% 1k CRC G A £ Y 52 it
U5 & AEAR AT IR, ACMG KTt P4 i
a8 64 735 B = RGN B 15 g, X AR 0 SRt AR A0
JNEHEAT T HEATHE o A BAL PR SS E i e O A

I A R S e 5 B ) TR 2 2 figp e, (ELE , 03K
T35 TCREAG I HH R 1) 9 A8 B 5 R 2R A I SR
A ELAAR IR PRI IO 75 ZEBIE 5T A Tt — 2 58 5%
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(ORI T 2 MBI IR ¥ G T) D

mi EEE FRE S

MR, R BT A AT L © A P & R
11, 2014 4 19 H 7 AL E 3K 3] 3 000 1278 AR
B 2E BN GMTT0 17%, 76 E 2500
FLSAI AL, BEY7 s BOT o L 42 0T 38% , 3% ik W]
B= ¥ 4 b A TR B B 2y i 0 b R AR AR R S
B, REBA 1.5 0 ZRKEIFHMAN, 75U
“L N BCART R E . TS TE E NI R E BT
i, B 1 I ity 5 7 25 BRCETS o A AR KA M A7 5 T
e i BT g R T 3, BT L E R L
R 235 i 8 2 PR Ol R B2 7 A A7l 1 B Ak
A%, KIALLK, th TR AL R | 5E
47 B PR 2 24, AT 8 i T P £ b A2 3 R
JE SRS AN

st T A o T R, [ 55 B i A A 1 R Y
BB A H A9 ) C RR Gl 451911 ) ) 28 1 4 W
B A B T ) SR Bl 0 i ) AR R T R 1
)R, IFAE G 2% 1) ) AR B, 2 O [l K
X 5 g A A BT 0 S . R E G AR ) AR
L, EREMAMEBEEHAR (TR AR
€T 201442 1 7 H &AM (B2 WM (201413
SN T I AT T A BT AR AR ) A
B GRIT)) CF ARt ) ) o BT 1
WO BT T A AR TR T, B AR
7 f AL A B L G R 2 A
B 17T R A S = 7 8 ARR & R 4 A R
Jith o CHRRETRR 3 ) by 55 il = 7 25 B 1) A 5 5 0081
R 32F B2 7 25 BB B AR T RN, L e Bl BT A%
P Ml A e A SRR AR FH 5 ] Bk DA BT 45 s

e PP AL 1 75 A A A R A 31 R

1 IETET S aE X

e CERL TR P ) 2 — 4L , BT BT 2 A
R G LAF 34544, dil— AT

(1) B3 ANTEH EEI A 7 A% O H AR &
& FIA Y 1% O H R & LR 2 fR I 55 B & )
(RN a /A

(2) F 2 TAF e 2R/4E FHALEE R [ N A,
TR N e o e [ S T o S 1 N L
b5 s 2 NI ES I T I SO O = = N ST 77 DA |
INIER

(3) 77 it 52 AT I 93 0 BB A 2 B0 7= i, B
FERI TR AL 2R B SE e AT

MBI BT 2 B8 e SCRT LU Y BT Y G
AR T LR, HL Al ZORR I TE “HOR T2V &
FIZERY LR Gkt LR A" 4 > D5 T,
BOR B OCEETE T HIE N DA 7 S RO R R
KLF BN HRIE AT T E A A 7
WO HAR Y A W AL, 5038 38 3 32 1 E IS 7E vh
] 7 72 it A0 B R 1 e B A A B AR 5 17
HE B R T N UE I AL O HOR
WY& R B 3 i A5 A & 24 (patent coopera-
tion treaty, PCT) ik A E E KB, il %
FISCABAF G LT 5 FE ol Z —: (1) BUS$ AL
KW RIUES 5 (2) Kk W& R H 3G A A 8 5 45 );
(3)CR P& FI I A etk A S o 2 By B E 1

A AT 8637+ X F.E5T B (2011AA02A101) 5 7~ 9 A3+ %] (2014Y2-00220)
A A B KSR R B B R TR 8] S 2 M S Ae iR R AGER, T &R, T M 510065

*BAAE S . HEHF, E-mail : gaoxunian@126.com
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)5 (T EHLRBGEEN ) 5 (5) CHE PR H 3
AT EEZBOEN AT . 2014 4E 24, SR &
Y7 AR A HPE O SRR 136 35 Q3T R Y7 2 B
FRHE AT AL e 2 A A A 18 AN Py =
ai P SRR 18.1% . Hirh, Rl B A Y
77 i e R R R B AR, 5 30% , S A]
A LRSS BRI AFEL R NE ST EH AN
B JEAZ O T A RO R TR - 5 R 2 e R o D
Huty ) o HUIE TR A B2 HE = 5 L R 0 s KM
SO I A, 5 WUDHE THT I BT 7 A oA 3 3 7 4E
BREEAS P S ] . BRI O B
N AAZBAE L ) [ 8L 1) o 0 i e A2 )
WA, DU BB B A R 22 B, A R R o A By
BEARBERN 70 RN IR, B3 A #h 78 7R} ok
HH ALK TAE LS

BB #% A  E CA 1 (2) i 3 A AL -
(1) “HEWNH 8" — 85 B8 7 2 & A
8 AR Sy - B P07 R P Al B A
S B[R] 2877 b T WEIE 5 b T 20 017 00 A 7 v
BE N A A2 2 S IR . (2) X6 [ b asi o ™ HiE
BTN A Yz, R AL 4 bl
(BT ) B 0T AG 5 (3) I 25 A9 Il DR 12 H]
Wl ——BI = i 2 4k A Rt A% 25 L
[R5 AT B 2 i e, I A AT U 4[] 2%
P TR O S T H A S TR R R T RO T
W 1 BE 743 156 BH 7 b I PR I A (B 1) 22 AR 8 ST
L2 B SUAF LR A 55 T T B A IR BH EC 5 3 9 I
PRI FHAMA

HR A CREALAR 7 ) , X T HIE BT 1Y 7™ 22k
F2 B A A (H S T %) B () A
B A, 0T HOE R 07 o B C g ik 7
G 0 I PR 56 5 AR B A BR o X QB 1Y
P O AT MR G | I PR 56 R B
BRI, BRI L, R R i e Y AT e ket
— S B R D Ak R B A T, R TR i
T ST RS B, I I PRI O 2T e, &l ml
PLHERE . AR R C 2%, g AR AR H LB
BL BT R B 4 R, A T A TR
FEAR B e AR [ R, WA A T RE S A
HITE BB | o AN, AR B B = 7 A A ) o 0 T
VE R 55 B R LA R ARG R i 1) o TP e o
LSRR 7= T 2 HUS O AT, IR BE I

AR RN A PR T T, H I A
BRHIL , A5 A B ah T 1 00, T I RO
HEAEE

2 REN5MLE

Xt T 2 A () R e e oA P B R
T B, 25 R il 24 i R R BEER 1T R R SR AL
FPREAR B 2% F HR ST AN P RLE , 15 BRI A&
NGBE B ALY U FE AR AR AR AR P A
I BT HTERE T, R RET BT el T LA e g L, O
JIsi 5 R A 5L o

B 7 b T IR AR AT 23 Sy A A Sl A
T B BB B T A B H s R B B TR
BT A I B B, CRRAERR P ) 45 T 1 3
R DG AR A SR AL R )™ i T MW 34 A2 B LA
R PRI B 45 E e N R G 2R,
I 4 45 5, 6 A D e R EORAE 5 g kT
Rl PR T 58 L B B I PR 1 56 45 2R Y 5 4
5 PE S AR G ), 25 B58T 7 h 1Y IS 2RI 5T L OF
M L P LR B T AR 2% R e A B T A
TN A5 SR 2 e B A PR 1) ) BOR HIE
PR L 7 ity B4 B0 37 18 R, sl H A AR, ()
A BT 0 bR e BB B 28 R B o PR

TE BT B2 97 A% Al T R I B B, B2 9T A% RS
DUAILAL £ it 25 iy Mo B 7 B 1] S A Bz B 0
Xt BT T A T RO A B — BRI R A
BT RS IREL XF T2 S R AR B R R T A
Bk, BT 24 MR A R AR D S R AT AT AL
XF T 58 P Al HIR T T PR A, A
F7 A B E O A TR BT fR A, AR A A R
ity 24 i B A B ] BRAS ARy R AT i 2 O
.

3 WHERENMR

HR 4 CRE AL AR Y ), B2 A HT B 7 e Al e Sl o
HETAERAR S APIH ZH HA R ANDBE
B AMH B 7 2 s 0l o T AR R o A S
A &k 3B

155 N HE RN ) G T A b R 4 1 o 2 o W B
PRI T4 B B A A R R R L A
B 2] R BT S AE 20 4 TAE H N 5E
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