200578 F7%6 F4H ZBEIBH

Volume 7 Number 4 July 2015

B (P225) CNE-2R 5 CNE-2 40l MeDIP-Seq ¥ reads T EFALBEESHMNENER
Figure (P225) The different distribution of MeDIP-Seq reads on each chromosome between CNE-2R and CNE-2
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How to build networks on the way of translational medicine about new biomarkers for diagnosis
XU Weiwen*
(Biological Technology Institute, Southern Medical University, Guangzhou, Guangdong, China, 510515)

[ABSTRACT] Accurate detection with biomarkers special for diseases’ early stage or individual therapy
is one of the key ways to prevent and control the major and critical diseases. Hundreds of potential biomarkers
have been discovered by genomics and proteomics during the past twenty years. Regretfully, only few have
been validated and translated forward to clinical use. The great gap is observably existed between academia and
industry, and become the bottleneck on the way of successful translation. In this issue, the status and effective
network models of new diagnostic biomarkers on the way of translational research are discussed constructively.

[KEY WORDS] Biomarker; Translational medicine; Network
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(#8 E] HB BRI E S P 5.0 E (nasopharyngeal carcinoma, NPC)4H il DNA H 4t
22 5, H 2R I L35 A% 2 A B B R A SR SR S PR i R B AL, 3R SR MeDIP-Seq il J3 75 %)
CNE2R/CNE2 #iI#EATIF, 73#T L DNA HUEALKP- 22 53 X[ 1970 Ml 458 CNE-2R Hil CNE-2
YN A A 25 5 E AR TP ESE 56,7913 17 S AR, HPE 56,13 17 YA oY A
b EVRI R A B AR DI 5 7 .9 S AR PO IR EE N R R AR X B, G [WECR [ SR S
AN CNE-2R I CNE-2 40 fifd (1) 1 BE A /K P A7 7E 22 57 5 22 5 H BRAR /K7 T BE 5 R S AR AR OG

[k$gim] S, WA WHPUE

Research on different distributions of MeDIP-Seq reads in chromosomes of nasopharyngeal carcinoma
cells

LIN Weida'**, WANG Donghui', LUO Haidan', SU Bojin', ZHAO Cunyou*, YANG Huiling"*

(1. Department of Pathophysiology, Zhongshan School of Medicine, Sun Yat-sen University, Guangzhou,
Guangdong, China, 510080; 2. Gastrointestinal Institute, the Sixth Affiliated Hospital of Sun Yat-sen University,
Guangzhou, Guangdong, China, 510655; 3. Clinical Medicine of Five-year Education, Zhongshan School of
Medicine, Sun Yat-sen University, Guangzhou, Guangdong, China, 510080; 4. Department of Medical Genetics,
School of Basic Medical Sciences, Southern Medical University, Guangzhou, Guangdong, China, 510515)

[ABSTRACT] Objective To expound the pathogenetic mechanism of radiation resistance of NPC from
an epigenetics perspective by discussing the differences of the DNA methylation levels of nasopharyngeal carci-
noma (NPC) cells in the same genetic background but different radiation resistances. Methods MeDIP-Seq
was performed to sequence the CNE-2 and CNE-2R cells. The distribution of different intervals of DNA
methylation level was analyzed to detect the association between the DNA methylation and radiation resis-
tance. Results The differences mostly centralized in 5, 6, 7, 9, 13 and 17 chromosomes, which were
up-regulated in 5, 6, 13 and 17 chromosomes and down-regulated in 7 and 9 chromosomes, respectively.
Conclusion The DNA methylation levels between NPC cells in the same genetic background but different ra-
diation resistances(CNE-2 and CNE-2R cells) were quite different, indicating that DNA methylation may be as-
sociated with NPC radioresistance.

[KEY WORDS] Nasopharyngeal carcinoma; Methylation; Radiation-resistance
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LI J8 (nasopharyngeal carcinoma, NPC) & &
SIS NN h a2 e R I E A b
D 1) Sk 39058 % v b g 2 — 1, B ETET AT A NPC
IR B H TR R AR SR B AR
H |29 NPC AN 5 A LEA7 R, DNA T %
bR e P H AR A R 22 bR ik 2 —
HA TG0 R AL 2= PR E cA:  J A h
IRy T EEAEN . ©ABFSTHRIE DNA B AL
A REAE 52 e I8 ) AT U E N Kim 45 & 3R
SERPINB5 FI S100A6 %X CpG & 1 i W Ak B
R BE DR Ay 3k, DT B4 I =1 /N 210 It 9 170 68 55
P4 Brieger %8 A & BUAIH 5-280 4% B 1 i =k i
Il g 240 B 2 F A, T ARG s A 1 s
PN S A A RS 8 NPC fSHi4E 5 DNA
R IEAAT 3 DI DG R o), AR PR B 38 i MeDIP
Sequencing J7 74Kzl Jf LA CNE2R/CNE2 4 il 4>
FE A 2H W AR S AL XY 22 5, 45 R R
IR [R] NPC 420 B =2 [] S A4 B A0 7K 7 Bk DR R R
K AEE B IR 22 5, 5 5 AR AR OC . AR
WFFE 4t — 2 43 CNE-2R Fll CNE-2 4 fifd F 31k
DCHRTE 2 BE PR 20 4 SR e AR o iy 22 5, 4k
22 SRR AR R XS, WAL bl AU A% 2 A
JE SR AL S PR C R, W NPC 46
SRR ML B S RO RN 3 5 NPC SRS BT B bR
TCYFIHE S A S AR

1 #RIEE

1.1 SLER AR AR

AR5 Ak 5 W 9 4 g Ak CNE-2 B A LR 2 fib
Jed 7 3a H 0 BRIt CNE-2R 40 JY J& AR 52 50 = AE
CNE2 4l it £ Al bR F €3 07 175 3 A= 1 i
T AT 2 AR

Paired-End DNA Sample Prep Kit 4§ H 3¢ [# 1I-
lumina 2\ 7] , Agnetic Methylated DNA Immunopre-
Cipitation Kit 14 § Lt #] B} Diagenode 7 7] , Covaris
Sonication System i 7 ¢ 2 I 7% A 32 [E Covaris 2
F] 7= i ,PCR Thermal Cycler & [Kl §" #4533
Applied Biosystems I 24 &) iy , NanoDrop 1000 43
9% & 41 S 25 B Thermo Fisher Scientific 2\ &) 7=
i, Agilent 2100 A=) 3 T 55 [ Agilent 23 H]
i, Qubit IR/ H i€ i R 4t N 3L [H Invitrogen 23
il

1.2 Jrik
1.2.1  JifksEsR

JIRe T 7 Ak % %504 4 I CNE-2R A1 CNE-2 4
ML, HE 10% K& 4 I6 LIS 1x10° U /L # %
Z 1x10° U/L 58 X 1 RPMI-1640 15 35 00H B4
Ma A 2x10°% cells/L (4N, #EFP T 10 mL (1)
KRR, BRI 2x10°, 38 F 37 € .5% CO, A Al
1R AR R R
1.2.2 CNE-2R/CNE-2 41l s % [ 41 DNA 1 il %
FIHEHL

48 h J5 3% 18, FHWEIR £k 2% vh i (phosphate
buffered saline, PBS) ¥t 2 X, &1L I 1 mL Trizol
M2, A% BT B0 T, A 200 pL
PBS, WITH &, M55 RNA, JiIA 4 pL 100
mg/mL RNase A, BERIESIEZER (15 CT~25 C)
JCE 2 min; FATA 20 pL & FEG K, BERRTE AT 5 N
A 200 pL FEA 2RI B, BEMIRAJE 70 CHH
10 min ALA 200 wL Jo/K S, g i 21 55 irfs
IRA YA F] DNA 24N ,8 000 r/min B0 1
min,, {555 WSS PR, LA 500 WL PR
1,8 000 r/min &.0> 1 min, {855 K WA & NI
A, A 600 wL PE% I 11,14 000 r/min &0 1
min, {55 WA IRAR . 47D B B0 D BR
H R AT B TP AR A L, (B 5 EW 1ml
W WO BE R . T 14 000 r/min 250> 1 min, A2
BREE B 1 O, O DNA ZiAbAE S T— 34 1.5
mL .08 A 50 wL~200 WL BEBG I % iR
1 min~3 min, 14 000 r/min &.0> 1 min, 715K
R BD A4l fb 5 20 4 DNA, el T 2 8 &=
LA AT T D o R AR AR Wl xR
I DNA SR FH 1% 00 B B B 56 e v Uk 2R A T Aar i
1.2.3 MeDIP-Seq Il 7

T3 S 5 A R R A PR\ 58
K H Agnetic Methylated DNA Immunoprecipitation
Kit % K 20 DNA 47 H B b Ab 2] R FH 8 75 O
J I A K FE R 2 DNA B A5 T8 2 100 bp~500 bp
Bt ,DNA F BORuERE 3 v hn A S5 | 3% H2
JP 4k, AUk DNA B M HL5% DNA, RA 5-mC
PURXT HE PR HSEATIOE & 4R, SE 9O E w MR
Py Kzl 22 58 (real-time quantitative polymerase
chain reaction detecting system, QPCR )X} HiiA & £
SR AEATIRAE . PCR 4734 J5 17 B IR W B I vk, U1)
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EEERIFAlifk, T DNA B BoR/Nkde, PIHL 220
bp~320 bp 1 Bz, I H Agilent 2100 Analyzer &
i1, G SCEHTT EHLINT . # MeDIP-Seq 7415
SHFERYLIATHNT , B:4& read (— IR P HPAR IR
IR IR K ) e 2 2594 2 NG AAS D, nTifE— b
TS BT Ia e s BT A AT
1.2.4  5iit reads 7 &L AL A A Y (4K 111 43
i 2 5

reads N2 3 PRI 7EFE R AL P G0, PR R —
ANBE I e e B, R e A e D S A D
BE . A RIE R TR A 3 4 5 R 4 4
ZRYL RSP K BE R 10 kb IR O, St 54
[T I reads B9 4347 I HL 3 CNE-2R fil CNE-2 4l Jig
()22 5 [A) I 2% Gt fA 122 S i 4 4 X ]

2 HFR

2.1 CNE-2R/CNE-2 MeDIP-Seq il ¥ reads 7£ 4>
SRS AR R N T}

DL 10 kb Ry 7 5 B AL g Ak e ik i AT A
A O reads B 5 R AR 0 AN D
[ reads >R HUNTF AT hREAL  RRE 10 kb 1
i reads U+ 1000000/ ME— HE X reads %4, LIfC
CNE-2 5, CNE-2R 4ififi MeDIP-Seq {5 reads 7F 4>
FER 2 g 2 g AR oA (K1, B 2) il reads
() e AR L Z R 1 11 %) H 4R KT, T 4R TS CNE-2
5 CNE-2R 4 25 4y (8 1A F AR X By A1 5 0

Bl 1 CNE-2R ZHBf MeDIP-Seq iUl /¥ reads E & E R AE
FERektnsm
Figure 1  The distribution of MeDIP-Seq reads in each chro-
mosome in CNE-2R

2 CNE-2 ZHHfl MeDIP-Seq il ¥ reads E € EFHAE K
REEENSTH
Figure 2  The distribution of MeDIP-Seq reads in each chro-

mosome in CNE-2

2.2 CNE-2R Fll CNE-2 MeDIP-Seq il J§* reads 7£
SR ARG AR LR A 22 5

GRS T 1Y reads 28, H— AL PR i (R 2
P e, X PARE S b A O R — SRR A R D 200
reads, PIFEN reads 0255 2 1% ) reads BUfi )7
s, LA P<0.01 YRRk 4544, Pk i 22 7 X ] (%
1), XAEAY2E 5 XA 236 A4, Horf 4L |
W25 5 XA 148 4>, HIEAL T A 22 7 X )
£ 88 4, LIS YL R E 10 kb % H Al Al A
X 6] o B 3L 4k I8 r {H=CNE-2 ¥t i) reads %1/
CNE-2R Hf i reads, X [H] 1 H 384 I r {H=CNE-
2R F£ i reads ZU/CNE-2 #£ 5 reads (K 3), MR 1
AL 3 FRATTAT DA A B0 2 IX[] 43 A A58 Ry 4 A 1 IXC
WA TH 5.6.7.9.13 17 YAk [ HE 5
6.13 17 ‘4L ik oy B B4k B 3 X TR] 4 25 45 X
B8 7.9 Sk T ok FEJRAR TR VA A 8 AR X

3 itig

H A il 29 5 n 98 TS 9 3 2 DN 3R B A b
i, S B NPC 8 e 4E = A= AL e e v,
FM AL 27 A Ay B A PR A 2 —
BLH 3 240 4% DNA 3k | 48 H B & mi-
croRNA 45 7, Z§F 5% il i MeDIP-Seq 73 #7
CNE-2R Fl CNE-2 21 Jifd ¥y F JE Ak 7K -, Ay
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Table 1 The distribution of different intervals

Yeta R X ] TR X ] ZE 5 IX [H]
1 0 3 3
2 14 2 16
3 1 7 8
4 1 2 3
5 38 6 44
6 11 1 12
7 4 17 21
8 2 4 6
9 0 9
10 0 3 3
1 6 8 14
12 3 1 4
13 29 0 29
14 1 3 4
15 2 3
16 0 2 2
17 35 2 37
18 0 2 2
19 1 1 2

20 0 3 3
21 0 1 1
22 1 1 2
0 4 4
0 4 4

ait 148 88 236

B3 CNE-2R 5 CNE-2 40l MeDIP-Seq Ul ¥ reads 7£ &

ERALBK LSRN ENES

Figure 3

The different distribution of MeDIP-Seq reads in
each chromosome between CNE-2R and CNE-2

reads 7F 4 5L [F 21 A 2k Y (o iR 404, I L5 CNE-
2R HI CNE-2 4HffIfY 25 5 . 45 R & 3L, CNE-2R #il
CNE-2 40 Jifg Bk F 3L AL K A 29 30% 1) 25 5+, i
7~ DNA H 346 5 NPC 8 S Hiii A& (5 0k ).
T 20 A A () B 3k 22 5 X A1 236 A, _F i X i) B
B Z2F MR XE 7R = A 58 FHTHE ) CNE-2R 41
J R A A T iy, D54 Xk 2 R X [H) A 4R
M ke s b s 56,13 17 S YLk LL i
A 7.0 SR LIRS A PR, FRATTHE
CNE-2R Fl CNE-2 4 Jifd 44t {4 HH B AL K AR FE Y
XA 22 Al B NPC S TERY = R A 5

KA BT ST IE S DNA 5240 78 i g & 4k &
R R R AR 0 Sk S s A s
S DR A e AR T R TS R B, BEERATIAH
i ] A WAL e 12 Ty AL A A
78 NPC J&—Fl' CpG 5 H I SR Al & 5 1)
JifofEg el e 4 R AR R B T S A
P 56 2050 40 Asuthkar 25 & 1 miRNA-211 Y1
I 5 MMP-9 (R Rk A 5%, B2 TR o
21 988 %o A T AN BRUBR ) — > 22 LR 10 CHFR
) FR Ak AR B AT LAAE A S0 B B o ) Ak T SR
() — 46 bR, MLHI () F SEALRE T 3000 S | B 96
XF ST 0 OV R AR 7 CTNNBI [ TP53 [ CD-
KN2A RBI MENI .ZNRF3 .DAXX .TERT .MEDI?2
L2 FP LR () S 5 3R TT AR R B L B R
(R o2 {H & DNA HI AL A5t RERS H T i
NPC FUGAWERE . J3 50, ASF o B ALK 22
S A LGS I E A EE T X Qe fk
FERAFAE RV LML, JRRREE XIST JEH
KRR IR 25 Zhang 4841 3 5 YL (A {k |- RASSFIA |
BLU .FHIT .CRBP1 S5 9i5E JE PR i) 5 H 4L 5 98
HEYIR LR T CNE-2R 1 CNE-2 4l i) Ff
etk 22 55 DU 2 5 X0 o B i A 140t xEDUMARIEE
PRI F AR 22 5, ORI tools e I i
— 5, RAS ELARSERE I IR () H B KT 25 53 9F
30T .

FEARFE Y, ARSI NPC 4 i HH 5
WK FEAEE W BN ZES, R T 8RR A
Z AN FAIR S [FIAE R NPC 48 55940 7 A= )
JRHZ —, XK NPC 40 H 3L AR At H
UG A EAE R4S DNA B4k A 8 48 5t
FERWFFE O AR 2 b, (HXTF M Z R R
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i) 7 1 DA 0 B VP ER 3 P DR~k e i i L2 e
HUEALTETERFE

HEM FLER* FT% BYE Kk KEA

(8 Z]1 B8 Yol Bz mb vboidde 87 S 2 i e B8 BT 20 40, JF D o b i
Fik LA OTEARF B M 75 I [a) BORHREE s R T, DB i BB R AS S5 R PR 5 A, 7 B R #
i SE Ak L, SR FH e R T 5 0 22 R I A R T A S SR T IR R R R AR AR BR 1, 1 -0
He—2- =4I ZEE (1, 1-diphenyl-1-picryl hydrazyl , DPPH) H i % 32 A 3 F0 240 AL 19 16 Pk
GRS Y SRR T S S BRI E 18% BT I H] 73 min BHE LL 31:1(mL/g) .
TEM AR, 85 R M S B AR 3R F (1.300 £ 0.006) %, 8 Fz M B ARAG R A/ 200 R 2R LB R
A3 B 7 B D> RRR b, el R R SR L R 2 R A A L R R R A A T B
DPPH Fl1¥2 [ 1 3L ICy, {43914 0.282 mg/mL (1.152 mg/mL, FH =44k 540 A AL fiE J1 (ferric-re-
ducing antioxidant power, FRAP)#: 45 1 mg/mL # i) FRAP {H # 533.3 uwmol/L.,  &it %k
TZEAH 04T, T2 R S B ) R S PRI R Ty Tk B U B R R A — e R TN A
PraAATE T,

[REIR] W HEIMTE SR B B SRR

Optimization of extraction technology from Clausena lansium leaves by response surface and their an-
tioxidant activity study

SU Zhipeng, KONG Fansheng*, FANG Yuhong, YANG Miaoting, LIU Xin, CHEN Zedan

(School of Pharmacy, Guangdong Pharmaceutical University, Guangzhou, Guangdong, China, 510000)

[ABSTRACT] Objective To investigate the extraction of active factors of total flavonoid from
Clausena lansium leaves by ultrasound and the antioxidant activity of flavonoid. Methods Compounds in-
Clausena lansium leaves were extracted by ultrasound under different levels of factors, such as alcohol con
centration, ultrasonic time and ratio between solid and solvent. Total flavonoids in the compounds were test-
ed. Extraction was optimized by response surface. The antioxidant activity against 1, 1-diphenyl-1-picryl hy-
drazyl (DPPH), the antioxidant activity against hydroxyl radical, and the total antioxidant activity were
investigated. Results The optimum extraction conditions were 18% volume fraction of ethanol, 73 min-
utes of ultrasonic time and 31:1 of solid-to-solvent ratio(mL/g). Under these conditions, the yield of total
flavonoid was (1.300 = 0.006)%. The order for the factors of the yield of total flavonoid were volume frac-
tion of ethanol, ultrasonic time and solid-to-solvent ratio. The interaction between the ultrasonic time and sol-
id-to-solvent ratio was significant. The ICy, of the obtained total flavonoid against DPPH and the ion ofhy-
droxyl were 0.282 mg/mL and 1.152 mg/mL, respectively. The ferric-reducing antioxidant power (FRAP)
value of 1 mg/mL flavonoid was 533.3 pwmol/L. Conclusion  Optimization of extraction technology by

AATRE 2014 )7 A A K F A LI AT RAE -7 K F R RAR AT B B (201410573024
ek e, T RBFRERFR, &, M 510000
*il AAF # . LR, E-mail : kmkfs@163.com
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response surface is convenient and feasible.In some certain concentration of total flavonoids, all of the three

methods have showed the antioxidant activity of total flavonoids extracted from the Clausena lansium leaves.

[KEY WORDS |

(Lour.) Skeels leaves; Entioxidant activity

¥ ]2 [ Clausena lansium (Lour.) Skeels /&2

BHE B ARY) , FEAE AR/ LR RO
FNIE G A s cs | B 45, v B i PEBR R A
AT B XU BRIRATAR, AIRYT IR B K
W SO B e MR F] | AR S
IR, TERIEVE ] TI697 200k mE A58 gk
B B R A R IR SR E T, b
A, B/ INER S RIE Y R R, B A B AR T 2
RUBEIRIEIVERT, REAEHERR & B 40 my & 52 Ak
FIGFE |, 3G 0 g 1 22 40, X A2 A0 A i 5 T e B A
—EMUCEIER, TR T B 4l sz 5
5 S A v OOBRIE R o T R b DX 0 R 1 — A8
K=, 1 H AT B R i B 2R A S Y o
it DL IE DA JEORLY ) AR AR PR B R 255 A
WA BE MR e, ARSI TR AR B A b DX 1Y B 1
RS XT G, BTEAR T O BE—K = e T B i e v
ML T 20, IR FH e )07 TR 2 AR A 120 254, TRl it
SR AR A1 52 36 e HLB S AT P, DA S & BT
S FNAI B e it () D e v (B B L S SR i

1 #RERE

1.1 Mgk X S5

B, F 2014 4F 6 A RETFT HRHET
XUTEFE PR | 28 TR v 245 2 B I A U 1 s o
A ¥ 2 [Leaves of Clausena lansium (Lour.)
Skeels] , ¥ i 2 T4 M RRALER ;725 T % BE 5 (L5
12040302, 4L i =98% ) , M [ 4R 2 A A= My BL B
FRRAF] 1, 1- 83 -2- = Al FARHE (1, 1-diphenyl-
1-picryl hydrazyl, DPPH) (4lt*5- A1415038) | =Nt IE
=W [2, 4, 6-Tri(2-pyridyl)-s-triazine, TPTZ ]
(#it5 K1319026) , 434l W B 1 Sigma 23 ) ;
TRk AL E AR 30% i A AL S T K
WiR . WHSEREN . Jo/K LS Ry B 43 A 4l
752N B EEAN AT DO 3 0 6 B T (R 3 A A
A BRAE]) ;JA2003 BYHL -0 BT KOF (kg E
FFAALER A D) s B s (R e 248 52 5 A 2% (At
) ABRAT] ) ; PHS-3D & pH i1 (ks R4 AY

Response surface methodology; Extraction; Total flavonoids; Clausena lansium

PA PR F] ) s KQ-400DB &5 2 B4 # 75 Ik T vk
I (ZRSETT R B 75 I 1 2 A BRAA 7)) 5 M e bl (R
WA T AR R MR BR A .

1.2 Jigk

1.2.1 BRI R R I

1.21.1 XSRS S KSR 25.0 mg
T X RE S A T0% £ 2 45 & 100 mL, 15 5]
WeFE A 0.25 mg/mL P T AR HEE W, 1E A 6T R & it

Sl
1.2.1.2 PSSR AH & ARIBGR B2 AR

i 1.0 g, EHEER A, e SR BUR B 50 T, BNE L
7 40:1 (mL/g) , £ U (3] 70 min, & 75 P) % 360
W, LR 30% , 4  $E BUG R4 70 i
IE 1SR IE T 30% LEEE AR 50 mL, RIFE,
1.2.1.3 W@ ik Koy hsa B 5800 RGO
TXHR S GG WOEE T 25 mL HEMP, A
70% P2 10.0 mL, FAITA 5% AR AR L 1.0
mL, ¥ 5], JCE 6 min; T 10% i B2 57 % W 1.0
mL, $E5], iUE 6 min; A 4% F A ALEIA R 10.0
mL, B 70% O BEE 7 B2 L 3250 iUE 15
min, T 510 nm {0 AU BE AR S AN T ' B (R
(absorbence, A), 5, FF & R S 0 L AE
BRI 3.0 mL MIFESL VR T 25 mL (SRR, 3%
HECE R 7 VR D WO RE o AR A o ith £k ] 05 5 72
BRI R, BRI E AR

H 35/ % = CV/Mx100% (C A $2 Bk e
B, g/mL; V R BOR FE IR AR, mL ;M by # iz it
FifE)
1.2.1.4 HRiETL DS R R IBOS T X R g
# W 0.0 mL 1.0 mL 2.0 mL 3.0 mL 4.0 mL 5.0
mL 6.0 mL F 25 mL & &, # 1.2.1.3 T 90 &
TIEAAE , DLAS AR B v B S o AR A | X6 I 45
st VP R JE (A N A o ol S B A H 5%
1.21.5 fRatiym B 1.2.0.2 WAyl ol i
W, 4% 1.2.1.3 5% T 1h 4h 8h 12h 24 h 48
h BRI E OG- AR X bR 22
1.21.6 FTEIERE  WEHEFRICGE LM 1.0 g, 3t
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SOy, 4% 1.2.1.2 Tl & 0 A5 58, 25 T 3.0
mL T 25 mL AYZS I, # 1.2.1.3 T 384k,
SEATIRES , T 510 nm B KA E
1.2.1.7 AR RO S oE AR FR BT X R
100.0 mg, & F 100 mL & & )i+, L 30% £ 8
OB IR R ZE A R T AW,
BFRICET B R R 1.0 g & 5 0, & THEIE IR
o HERA I B3R T4 10.0 mL, #7 1.2.1.1
W5 384, KSR 3.0 mL 4% 1.2.1.3 AL B,
F 510 nm P AR E WG  THE IR
1.2.2  FEM BRI T 20

BT 0 8 J e R R Lo i, R 45
SRR AR S EAR SR TR HRE, A
SRR 7 E
1.2.3 B0 BB R O A R R
1.2.3.1  CERBAE WERFRECE I 1.0 g
(2T S 06 3 Fz R Ry 1.0 g~2.0 g B, BIF 22 1)
FE SR G BETE 0.2~0.8 22 [] | S T 5250 il 45
V5 B0 1 Ak B 3 B 45 328 S 1.0 ¢ 9 8 A2
¥R [ERBURE 50 T, R LR 30:1 (mL/
), B 7 FEHUSE ] 60 min, #8875 3R 360 W, %42
L EARFRAY KON 10% . 20% 30% 40% 50% 451
T B AR
1.2.3.2 EUERE  MEFFRECGE R 1.0 g, L8
BV BOH 1.2.3.1 PIERARSS R, B kh
30:1(mL/g) , #7 $2 HUHE] 60 min , # 7 J1 % 360
W, HEPEUERE N 30 °C .40 T .50 T .60 T .70
CHAFT R i SRR 5
1.2.3.3 BHEL MERRFRIGEEZI 1.0 g, SEAE
BUYBOH 1230 iy e g5 3, $2 B0R E A
1.2.3.2 WP IR A 2 5 | [ $E B 1] 60 min, i 7
IR 360 W, ZEORHE H (mL/g) 4 10:1,20:1,30:
1.,40:1 50:1 5N B B2 S R A5 58
1.2.3.4 {RUFE]  AERIFRECE B2 1.0 g, 28
R HOH 1.2.3.0 W e gl B, 48 HUE BE
1.2.3.2 Y ERAL S BE L (mL/g) F 1.2.3.3 T
PREEROZE T A TR 360 W, 2 ZL4RIUN ] g 40
min .50 min .60 min .70 min 80 min 4514 &£

B I A%
1.2.3.5 HAEIIR  HEFAREICGE M 1.0 g, L

BB 1.2.3.0 i g R, SR
1.2.3.2 YR LSS R BHE HE (mL/g) ] 1.2.3.3

B dsc g S SRR 1.2.3.4 TP gs 1, %
FEHFE T2k 200 W 240 W 280 W 320 W 360
W SR 5 48 B e S B R AR
1.2.4 W R A PLAL S AR T 2 A e
FEHL R R 0 () 25 Al 1, IR R
XoF B B T A5 23R 5 W 11 3 3 M RS 5 A% R Y T AT
P T T A5 23R i e (1) TS (70 °C) LR 5 1)
(320 W) , Pk L BT 43550 R I E) R L
FEZENR I X, Xe, Xy s (R 3, IF
HAEABRES 3 K, R0 HG %
TR, SR =R = KOF B9 =70 0 B 1 4
BTk, DA 8 B v B R R 4R BT 25 iRk
SR LA-1,0, 1 FEAT A, 45 N2 58K GG
G,

F 1 WEIRITERFAE

Table 1 Factors and levels of experiment design

2 ity K-
-1 0 1
X, (LEARFR A8/ %) 10 20 30
X, (7 B[] /min ) 60 70 80
Xs(CBH L /mL/g) 25:1 30:1 35:1
1.2.5 B SRR A BT AT TR U
i HR ) 1 TR 3 B 0 s ) P S A 4t

FEA AT PR U AR SR AR AT R I, 4R IO Wk 4
J& G2 &0 T 55 A 1 3 R AR B RALM AR 2lifk , &
BEUE M (AR FR I35 50% ) , A5 B i W e i 7 ik
SRR T 15 B Rz i S PR & T T T
W BV WA TP AT PR

1.2.5.1 DPPH H 2 R R MR e i
i DPPH [ 1 3475 0.20 mmol/L M B A — 5 ik
JERSE (0.12 mg/mL,0.24 mg/mL,0.36 mg/mL,
0.48 mg/mL,0.60 mg/mL) A4 HE Hz M- 85 B RE 5
W, B 2.0 mL £ W BEAE SR TR T, A A
2.0 mL DPPH Z B (W M 0.20 mmol /L) , 1%
S5 EOEHCE 30 min, FHAMEEEEHE 517 nm
Ab 0 5 W R A TR B R A R SE 50 A5 44 T
2.0 mL DPPH A7 5 2.0 mL 7818 /KRS 5 Mok
FE Ay S 2.0 mL & FEEAE SRS 2.0 mL Jo/K O P
RAJEIWIEE A, % FRITEERR.
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R (%) = [1-( A=A))/A,] x 100%

FH#R A4 SPSS 19.0 THE: H A BR R 1Y 1Cy), B
A H FEAETE B — 2= B T 5 AR VA R A VR B
1.2.5.2 FAHMECOMNBERIGEHENIE S
ik B 5O )5 5 L 7E 10 mL 3R PRI A 6.0
mmol/L FeSO, % 2.0 mL A [7] Jii ¥ B 1) B 8
fiid 6 i W 2.0 mL 6.0 mmol/L #Y H,O, % K 2.0
mL, $E41FHE 10 min, f 1A 6.0 mmol/L 7K
BRI 2.0 mL, $£2] , ¥+ '% 30 min J5 T 510 nm &b
W GREE A FHER A SPSS 19.0 1148 H HOf R %
) 1C5, THBRFITRE AN .

HFRE Y/ % =[1-(D=D;)/D,] x 100(D, K75
PR RE s Dy Sy 58 5 o R 32 8 I 28 2 43 i WO B 5 D,
R TC KA BRI B e G )
1.2.5.3 =ik JEPr A L BE 71 (ferric-reducing
antioxidant power, FRAP){H % &9t A AL GE 71 1) 0]
FE S AR M2 A < R I R - T R 4 2% PR (pH=
3.6,300 mmol/L) ,10mmol/L TPTZ (40 mmol/L
HCL % BC ) 1 20 mmol/L FeCL, ¥ W% 1A FR
10:1:1 BEC il s FRAP 358, B4 0.2 mmol/L
0.4 mmol/L 0.6 mmol/L 0.8 mmol/L 1.0 mmol/L
FeSO, % W45 150 pL, 28 AHNA 4.5 mL FRAP i
FIARSIIG 37 CKIEZAF T BN 10 min, & 593
nm ZEWOGAE , TIVEAR MR

AN IR P 0 SO D 0« 28 TS, A
il & 4 0.5 mg/mL, 1.0 mg/mL, 1.5 mg/mL, 2.0
mg/mL,2.5 mg/mL, £ M 150 pL #% bk 75 0 #r
W, Fh s A i 6 A 754 [R] IR G (B AR X 7 1Y) FeSO,
WeRE 5 S X Y FeSO, #EJE pmol/L &R,
WZEKAE R ZS AR IR, FES DT ALBE 7T (mol/L)
FeSO, = H bt AL ie J1-725 Fdi s LR .

2 HR

2.1 JEFMHEER
211 brAEfZ il

B0 45 SR 15 2 R AR R e R . Y =
11.50X-0.0097,1=0.9998 , Hrf1 Y A4 5 W 11 S
FEAH , X ARE IR B MR B r i AH O 228X (correlation
coefficient) , Z5HFHH M T & #7E 10 pg/mL~60
pg/mL 3 il N 5 R ISE L1 06 R R4
2.1.2 etk

T 30 45 L 1) W B 1 X A E i 25 (relative

standard deriation, RSD)=1.040% ., AL B4 )5
48 h N E M R4
2.1.3 HHMERKE

BRI G5 S5 R B R S 2l 12.1mg /g
(RSD=0.670%) , F A Jr ik HBLME R 4T,
2.1.4  JkE Do g

i g5 R T 2 I i R Sl 98% (RSD =
1.160% ) , 6 AR 7 ¥ AT A7
2.2 LEE-KIREURA SR

CEERFU B, SEMGR B BRI EL , B B[R]
L 7R ) 3R] R I A 23R ] ) 45 2R 4 S a0
Bl 1, BB L(A)H, BE £ B A FR 45 B 3
K, RS RESETHREREN BT, KL
FE AR T H0CN 20% 1), S A5 R e i . Ul P B
J I F B R 2 S AR R B 1 R ) T
B, A L(B)AL, MM 30 THZE 70 CTHY,
S E A AR S N, FE 70 Tk B R K AE, Hon]
85 R LR bR R i v R U G
H & 1(C) T, R & AN 1021 35 % 30:1 (mL/
o) I, BB ER AR RN, 7F 3001 Bk B RME, 4k
LT EDRN LE , BB R AR R RO T R, T R RN
Eb 3 fin i 2% 5 s Hh 16 22 R e R R ORI R
o R i rh BB 3 S P, B (D) Af
L AE 70 min P S EE A A 745 2 i 1 B ] ) E K
B4, 32 HBURHE] g 70 min B A R AS R A K,
Yk 2 AR BRI (], B AS 5 F R, Al B ad KA
[ Py o AR5 8 g e v B R SR AR A P L R R TR
Xof # R R R A RS I WL 1 (B), 320 W
P AR D EE T R R B AR T,
PR A 320 WO R A A5 R A i, kSR T
R DA SV R T R, AT RE S s A T R S
FOEEITT RS YT EA G, AR
B HEAT R L 1T 04T A 45 DR 3 S Lk 4
TRB L 109%~30% , BHE LR 25:1~35:1 (mL/g),
#E7H EE] 60 min~80 min,, [# 2 $EHUEE 70 °C,#
I 320 W,
2.3 H L B EER T A

MR R A R, R 3 & 3 Kk
71 Box-Benhnken 56 7.0 2H A3 56, W I 181 59 Bt
FEFEER WK 2, F)H Design-Expert.V8.0.6 X
PEXT R 2 I E R I T Z e A G, 15 8] 8
Pl A5 2 0 7 L ) [20 059 7 F2 A - Y =1.30-0.022X, +
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Aaﬁﬁiﬁlﬁ’ﬁ, B HEHURE ; CoBRE L ; D REUHTE]; B MA IR
Bl SFBEEXNEREMEENZN

Figure 1 Effects of the factors on the extraction yield of total flavonoids

F2 BEMEAEWMERNEESTERER 0.019X, +0.016X; +(5.00 x10 )X, X, —0.010X,X; +
Table 2 Designs and results of the extraction of total 0.018X,X,—0.049X2—0.042X,2—0.057X.2.,
flavonoids IR TF R T 2200 BT A5 R LR 3, i 3
- SRR - AL AL P<0.0001 (%), R AI P=0.1717>
n w0 05 CR ) BT AT SR AT R OB
BB/ %) BfiEl/min) - mLig) SR 22BN B R R AL r=0.9892 I B R AL
1 10 80 301 1.24 (adjustment coefficient, Adj)R?=0.9510 i1 & B 55 71
2 30 80 30:1 1.21 UG FR B A8 7 2 %0 (coefficient of variation,
3 20 00 25:1 119 CV) 7 0.9700% , i3 BB fr) 5 B AR A | 1% A58 80
: - o - o A FE T B AR T2 A A R
6 50 20 25;1 1:19 PSR S AT FS PO Ny A L W sW L TR i) =2
S i o1 aa VR BB X > HAT ] X, B I
8 30 70 35:1 1.18 Xyo HOBAARBIAEX, B I, B L X, 1 —
9 20 70 30:1 1.30 YR IXT S B )45 238 1 52 T A Jd 2 (P<0.001) 5 B
10 10 0 35:1 1.25 RT3 X, BB RS I T] X, B FE X, 8 7 B[] Y
. zg ;2 Zgi o RT3 B (P<0.010) ;
3 10 - 30;1 1:21 FH S E) X, FRRE X, 1Y 28 .30 (XX ) % sk 15
14 30 60 30.1 116 132 HA G258 L (P<0.050)
15 30 70 25.1 1.15 FR A 1] 05 5 A5 0 AS ) PR A o) o T A 45 v
16 20 70 30.1 1.29 LA ILIE 2, B 2(A)FRoR SRR EORTRE
17 20 60 35:1 1.17 I [R] (9 52 FL A HIO6F B R it 5 v A5 R i 52 e, DA
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F3 EBRZKHSHER

Table 3 Results of regression analysis

J5 25 KR S5 H B ¥17 F i P1H 2
i) 0.045 9 5.044 x 107 35.48 < 0.0001 ko
X, 4.050 x 107 1 4.050 x 10 28.49 0.0011 o
X, 2.813 x 107 1 2.813 x 10 19.79 0.0030 o
X, 2.113 x 107 1 2.113 x 10 14.86 0.0063 s
X, X, 1.000 x 10~ 1 1.000 x 10~ 0.70 0.4293
XX, 4.000 x 10~ 1 4.000 x 10~ 2.81 0.1373
XX, 1.225 x 107 1 1.225 x 107 8.62 0.0218 *
X2 0.010 1 0.010 71.85 < 0.0001 ok
X2 7.339 x 107 1 7.339 x 107 51.63 0.0002 ok
X2 0.014 1 0.014 95.40 < 0.0001 st
5k 2% 9.950 x 10~ 7 1.421 x 107
AU 6.750 x 10 3 2.250 x 10~ 2.81 0.1717
alifR 2z 3.200 x 10~ 4 8.000 x 107
Jsyll 0.046 16

R? = 0.9786 Adj.Rz=0.9510

CV% = 0.970

" R P<0.050; " ER P<0.010; 7, FR8 P<0.001

B 2(A) AT LUE H, S EEARFR 2 8 75 B[] X 15
R A O A, (HE AT A A AR F T AN
i (P=0.4293) ; ¥l 2(B) /R S BEARFR 3 FORUBHK
LU 38 B A X A SR A s ), o) 1 1 P il o
W, SRR KRR REDIE . B mT o, B BLA5
FIRCARE LU X 75 258 1 52 e 2 B S 1) 5 181 2(C) o
7 S ] FIURHA EL 928 B X5 2200 52 i, DAIET 2
(C)FT LA HY 857 At 1] FIURHRL b X6 7555 4 52 i 1
i, H R s ) FURHR e A B B, Y
sk ) B AR FS) , A5- 2R BERL R L B 2 2 AR AL AN K 5 24t
7 E 70 min~73 min B 75 3R B RF R G A 58
AL, H RS B K AE,

18 1 B F Design-Expert V8.0.6 B A4 43 M 45 ¥
B LB ) e FE R ISR A Y L RER A ECh
17.63% 7 If 6] 72.53 min R HE 31.01:1 (mL/
g) FREBUREE 70°C B T3 320W B B R IR
B A5 TR0 AT 3k B f K AE 1.302%, %5 B SLPR
BRER AT o DR S R R 1 Ry AR
T80 18% . #EF I ] 73 min, BHK L 31:1
(mL/g) . B IIE 320W, DL [) BCHE e i oK
1.0 g, #6473 R R4, B b BB R A5 R -1y
H 4 (1.300+0.006) % , 5 TRIN{E 1.302%HA—3

Tl W11 abb e 37 TR 32 A5 1) g [ D S AR B A ]
ST,
2.4 BRI SR BB A AT PR BT
2.4.1 X DPPH H rHFE A5 BRACR

ANTRIHEEE T #EHR . X DPPH A i 3L 0 75 B3 3R
W% 4 Fros , A0 B 25 V5 R v 5 185 fm , %o A p
AR BRZB WG K, YA 0.60 mg/mL B, H
THBRR N 78.97% ; L& Wi $2 U 11 1C5, A 0.28
mg/mL, V68 R i B IR S A — R B AR T
X} DPPH H 2B A —& iiE bR e
2.4.2 XI-OH H IR EBRRCE

AN ) e BE R B R % - OH Ay T BR SR 18 4 fr
7N, Bl A R S B A JOT R R Y 3 in, X - OHL 1Y
BRI B R, HIC, 2 1.152 mg/mL, i W]
B A BT 2 R A A — o VR B 45 TR 4T - OH
MH bR B A TH R EE
2.4.3 FRAP fH7 B & Lhe 1 il e

B 56 45 SR RS = AN Bk R T AL RE T D &
PR 75 R v=0.0006x-0.0143 , #H 5 22 %K r=0.9986,
HEW] FeSO, HE7E 0 wmol/L~1 200 wmol/L 7 [l
WS ROCEEA RAFRIZPEIC R . AN RV B B 1Y
WJFRESIANER 5 P, BB 5 Al BlAE VR E
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A BRI Z BT EL B SEERTRIECRIERALLL ;. C B A I ) FURH LE
B2 &EEIFEE NN E S

Figure 2 Interactive effects of the factors on respond surface method analysis

7 MG, FRAP i B i, B IO JRUBE H Big

%X 4 DPPH EMIEHEEM EERMNELEE
gt B —E B AH M (7.=0.9987)

Table 4 DPPH assay for estimating antioxidant capacity from

the flavonoids of Clausena lansium leaves [T
3 itig
WE (mg/mL)  0.12 0.24 0.36 0.48 0.60 F S —REERY RS2 . B LR

WE(%) 2087 ALIT 505 TLSLTROT A (G, R B, KRR A
1Ca(me/mL) 02620 B ELAT 4 T/, RER MU I i, A5 1 2 6
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B4 BERMHSHEMNZEHENBRIBR
Figure 4 Scavenging capacity of total flavonoids extracted

from Clausena lansium leaves for hydroxyl free radicals

Fx5 EREMZRE FRAPEFFEENNMEL R
Table 5 Determination of total flavonoids in Clausena

lansium leaves FRAP reduction ability

e ¥ (mg/mL) 0.5 1.0 15 20 2.5
S| HES 026 041 0.60 0.81  0.99
FRAP ffi (wmol/L) 283.3 533.3 845.0 1183.0 1500.0

5 HEEMEBEWKRESERENNEXE
Figure 5 Relevance between total flavonoid extracted from

Clausena lansium leaves and reducing ability

VIR PURDTAAL B IMLG | K B S0 By i K
P BE D RE RGP IO SRR A Y I 5 ik
A A= ] DL o366 R R R RO (L A . A
SCHR TS LR ik gt B
PEAIRS E Pk R4, BRI | nI AT, RN A
— AR BT Tk, ARk AN W R T
HZGIRECT M, e T 2R 2K

LI A RS HAE IO SE, ARG LR 5 16 b5
PR T Z4 R, BT LA ROk s
FAR BT I7 1A WA L3, AS SEE6 R FH i i 1
TEAUA S B P O B B T, LB
W E P IBCR IR AR, ARG R b SRR
B B I E] R LEXS 48 bR 50, rpla e
s [6] 55RO A 38 2 18] ) 32 BRI S . )
IO TR 925 A 81 ) BT Bl I I i B T S S LS

A B SCHIME,
PSR 45 2R TR 8 R I B A — R TR

£~ %F-OH,DPPH H i ZE X BAT W ERAE T, Hig
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Bibliometrics analysis of clinical research literature on lung cancer predisposing genes from 2004 to
2013

ZOU Jianjun, SU Shan*, ZHANG Xianlan, HAUNG Huiyi, CEN Wenchang

(The Oncology Department of Guangzhou Chest Hospital, Guangzhou, Guangdong, China, 511095)

[ABSTRACT] Objective  To investigate the status of clinical research literatures on lung cancer
predisposing genes in recent 10 years. Methods The clinical trails related to lung cancer predisposing genes
were searched through Embase, and Pubmed database between January 2004 and December 2013. The
publication years, origin of countries, journals, institutions, authors and genes of the eligible bibliometric were
analyzed. Results A total of 674 publications were included. The numbers of publications was always high,
increased slowly in the first five years, and were stable in the second five years. The origin of countries,
journals, institutions and authors with the largest number of publications was United States, Lung Cancer, MD
Anderson Cancer Center, Park, J.Y, respectively. The publications included 312 genes in this field, with p53 and
CDKNIA gene being the most.  Conclusion Lung cancer predisposing genes are still under the researchers’
attention, and involved a wide variety of genes. Searching for more sensitive and specific genes will be an
important target in the future researches.

[KEY WORDS] Lung cancer; Predisposing genes; Bibliometric
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Figure 1 The distribution of literatures about lung cancer risk
from 2004 to 2013
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Table 1 The amount of published literatures of the top 10 journals from 2004 to 2013
)28 B (9 30) W2 FR (h 30 RS
Lung Cancer Jiti 9 70
Carcinogenesis JERIE 54
International journal of cancer [ PRy e 2% i 44
Cancer Epidemiology, Biomarkers & Prevention PR AT AR AR LY & TR 37
cancer research SR IE 5T 36
Cancer Letters Jr e PR 21
Clin Cancer Research it PR SR SE I 5% 20
Cancer Genet Cytogenet JREIE T A% 2 4 I 1 % 2 16
Oncogene BT 16
Anticancer Research PR FoE 15
Mol Carcinog ST 15
British Journal of Cancer L R IE 4 R 12
Cancer apng 12
Mutat Research RATG 12
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Table 2 The amount of published literatures of the top 10 institutions from 2004 to 2013
B4 PR (BE30) LEVELINGIDS) EP3 R
MD Anderson Cancer Center 5 L AR AR bggg vy B 33
Kyungpook National University T HEE Dy A ES e i [ 31
Chinese Academy of Medical Sciences H ] R R A H 23
Harvard School of Public Health NN /N R e o FH 22
National Cancer Institute 52 [ ] 7 i i A 5T T ES 19
University of Pittsburgh VG 25 % K2 FH 13
Nanjing Medical University [ N H 11
National Cancer Center Research Institute [ S e OIS T H A 11
University of Texas TEYT TR % 11
Aichi Cancer Center Z 0 BIERRE O H A 10
R3 2004 F£~2013 FEiZFUSH R HZOEE
Table 3 The core authors in this field from 2004 to 2013
YE# PLAE P 3
Park JY Kyungpook National University G 8
HuZ Cancer Research Center of Nanjing Medical University Hh 7
Yin J Shenyang Medical College rh 7
Sobti RC Panjab University N 6
Keohavong P University of Pittsburgh eS| 5
Zhou W Harvard School of Public Health B 5
Lee SH Catholic University of Korea [ 4
Lin D Chinese Academy of Medical Sciences r 4
Shimizu K Kinki University BN 4
Sorensen M Danish Cancer Society P} 4
Toyooka S University of Texas EH 4
Wu X MD Anderson Cancer Center 5 [H 4

R4 2004 F£~2013 FEAXER 10 BHER
Table 4 The top 10 genes in this field from 2004 to 2013

BH A FRGEM A FEEAES (ID) K CHE
p53 Tp53 7157 59
P21 CDKNIA 1026 54
GSTM1 GSTM1 2944 41
CYPIAI CYPIAI 1543 37
XRCC1 XRCC1 7515 36
ERCC2 ERCC2 2068 29
KRAS KRAS 3845 22
RASSFIA RASSFIA 11186 22
EGFR EGFR 1956 19
MGMT MGMT 4255 19
myeloperoxidase ~ MPO 4353 17
hOGGI 0GGl1 4968 16
RAR (beta) RARB 5915 16
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N7 89w 5 52 7 E2 fll E6/E7 {8 fi A8 bty #
ik Je e L

BEE RYED S

[ ZE] B WEAFIIEHEE 52 B (human papillomavirus 52, HPV52) E2 & E6/ETmRNA 7E
B S KA AR A 2 1 2Rk DA KGR G HPV 4oL, R HPV5S2 B & E2 E6/E7 3Rk 1E 5 S
KAERBHRIGRE X, FiE I 512 Bl SR HPV FEPER ], Hctiie Bag 12 W AR SR @ik 1 i
2N M9 25 2H (atypical squamous cell lesions, ASC) ARFE®EAR - 7 N RS2 (low grade squamous intraepithe-
lial lesion, LSIL 2H) . i B @0k [ Bz P9 A8 41 (high grade squamous intraepithelial lesion, HSIL) LA @8k 41l
HlJE2H (squamous cell carcinoma, SCC), PASERFHEGAE T PCR JryEA 124 1) HPVS2 FHYEFEA E2 ) E6/
E7 mRNA, JFUEfT-RKS6 K Spearman #&PE/MT, 43R HPVS52 A E2 5 E6/ETmRNA 2 Hi5¢,
rs=—0.98, P<0.01, W& Ky A A Ge 125 57 (P<0.05) . 7E 13 Fis fE A HPV oy K i e g S mir =107 K
HPV52(24.2%) \HPV58(20.5%) .HPV16(11.7%), £i® HPV52 & E2 ik E6/E7 Feikid B2 B HiAF
(SEFEERTT , E2 B6/ET7 /K FAEEAN & SR AL h HA 2% (., [, HPV52 RU7E By 200 1) & e A
{HAFHE— L 5R

[ER]  AFLKRINTE 52 T (HPV52 1) ; E2; E6/ET7; ‘B 3

o

Expression of E2 and E6/E7 of human papillomavirus-52 and its significance in cervical lesions
LI Yuejun', ZHOU Miaoji*, QIU Feng'*

(1. Department of Laboratory Medicine, Guangdong Provincial Hospital of Traditional Chinese Medicine,
Guangzhou, Guangdong, China, 510120; 2. Hybribio Limited, Chaozhou, Guangdong, China, 521000)

[ABSTRACT] Objective To explore the clinical significance on expressions of E2 and E6/E7 in hu-
man papillomavirus 52 in the development of cervical cancer. ~Methods Based on the pathological features,
512 HR HPV-positive samples were classified into 4 groups which were atypical squamous cell lesions (ASC),
low grade squamous intraepithelial lesion(LSIL), high grade squamous intraepithelial lesion (HSIL) and squa-
mous cell carcinoma (SCC). E2 and E6/E7 mRNA were detected among 124 HPV52-positive samples. The
statistics were analyzed by Chi-squared test and Spearman correlation method. =~ Results There was negative
correlation between expressions of E2 and E6/E7 (rs=—0.98, P<0.01), and there were significantly different posi-
tive rates among groups. Among all the 13 common types of HPV, the positive rate of HPV52 was the highest
(24.2%), followed by HPV58(20.5%) and HPV16 (11.7%). Conclusion The deletion of HPV52 E2 or over
expression of E6/E7 is the key link of cervical cancer, which produce reference value in evaluating the degree
of cervical lesions. HPV52 may play a vital role in cervical carcinogenesis, which is worth for further study.

[KEY WORDS] Human papillomavirus 52(HPV52); E2; E6/E7; Cervical carcinoma
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Free ) fa BN FL Sk 9 N B (human
papillomavirus, HPV ) BL 1E B S0 & A A Je e
KAEAEH , W fE A HPV Al N 90% LA I8y 5598 4H 41
B IR R, HATAE R AG A TR R
HEAWIEH ,HPV16 A K HPVI18 Rl [H H 78 & %0
R A RNy A S SIS R N = €A T =
U R B R BTG, RO BFE s ), 3
JUAE A WF 5T % 30 HPV 52 7R I I b X A4S H A
FF BT, WRGR ST R S SR A R R
F HPV16 2 HPV18 B /3 X, HPV52 7Y
FEF S0 AR R R AE R WL fE T HPV oy R
H—01, CHRE LA N fE B3E 76 i it
vl E AR, fF HPV DNA fPFfE7E L1, L2,
El .E2 E4 E5 E6.E7.LR9, it o PIEPHIXEL, />
WA AR Pt Hodp B2 4 B2 A, G E R
PR I BB . R Ee M ET ik M
T e A S ) kAR . HPV PR 1T 33 E2
SE W ff B2 RIA TR, AMREVE2 5
E6 . E7 Fik/K V-, R8T HIWr ey 505 48 2 B K iR
YRR E R T T B S v AT T 1
fa RV AT HPV16 K HPVI8 Bl . 454 H i HPV52
UK R E A BT s, ARSI B AR
it HPV52 #I E2 & E6 E7 ik 1H ML, FHoHrEE R
I = A HPV A G 00, 550 J5 22 50 56 5408
RGYT H S AR

1 #RIEE

1.1 JHBIBTRL

FEARTE A 2013 4F 10 A % 2014 4F 1 A )
6], )R A P EBE AR 1247 HPV & £ AL R
K 2 1 47 B A W FE 40 MY 2% K U (thinprep
cytologic test, TCT) K £ i) 2 14 /B 34, A A I
gL ARRE O 20 2 60 £, PRk HPV i fe B PH
Joi 5], MK 4 Bethesda 72 4t B~ 4y I 25 L 1) 4 (R
R A AR HRY R 1 K 20 B s 2 4 (atypical
squamous cell lesions, ASC) KRR - Kz P A8
2 (low grade squamous intraepithelial lesion, LSIL
) e BEERIR T R N A2 21 (high grade squamous
HSIL) LA K Stk 40 i g 4
(squamous cell carcinoma, SCC), MH¥EH HPV
52 BUBHE s BIVE M B SE X 4, Kl HPV 52 &Y
E2 [ E6/E7TmRNA,

intraepithelial lesion,

1.2 EZRHF

e fe 28N L Sk Y 0 A R A I a5 & (14 B
& & HPV E6/E7 mRNA %45 PCR it 7] £ 247 1l
A EIE AR A E SRS IR
Bt BB IEAR A WA
1.3 FEAUE

i+ %' [ Roche Lightcyclerd80 %465 5 PCR
e
1.4 Fik
1.4.1  ARACRSE Kb

FIAR A1 B it 2 (0 o W R s . R HETE
il 65 30 A R AR i il 3~5 T, LA A i R
JI 7% L, B A TR il A 4 mL 40 MR R Y
FEAAE T BAT 55 AU RE S AR IR, ST B R
FEATAENRZ 10 min {FHEE R 1RG0 240 i 583
1SS 3 1 e
1.4.2 ffitt HPV Sfg il

Fi H S £ RN LSk T e 2 A% I e i ) 5
B, XF BT A FEA ¥E 4T HPV 16 HPV18 HPV31 .
HPV33 .HPV35 .HPV39 HPV45 HPV51 HPV52 .
HPV56 HPV58 HPV59 HPV63 1 13 Fit 2 15 B i
A, T E TN AN E T 4 CHRARAE A& .
1.4.3 HPV E2 K E6/E7 il

PEHC HPV 52 RUBH M I b 45 FIAEAS, 76 14 F
= fi 8 HPV E6/E7 mRNA 7 PCR i 7] & L fi
ek, #E4F HPV52 B E2 E6/E7TmRNA il
PCR Mix S50 % A 1T R4, 2% 4 GAPDH,
BRI B ST B B PEXT R L Ct A <36 # M FH
P, BARS W R RE P I an 2 1 iR,

1.4.4 FAR0Hr

FH SPSS 19.0 X} £ 4 i 17 -~ J7 K % S Fisher
KRG T , L HPV 52 ) E2 E6/E7 mRNA
K R AR B RV 2 R 9 25 5%, 24 P {<0.05
B, Tk PEAE R A A B 9 22 R A G2 L IF
PE1T Spearman AHAMES T, X 13 F HPV &5 HY
o R A ARG HT

2 #£R

2.1 HPV [ fasdi A4 41

2013 4F 10 H £ 2014 4% 3 H HA] , 3  if x
45 512 i HPV @& fa B pH PS5 R, Hodh ASC126
i LSIL 41 124 5] HSIL233 4] .SCC 4 29 4|, 7¢
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% 1 HPV E2 E6/E7 mRNA & N E %% GAPDH 5|45 5
Table 1 The sequences of HPV E2 E6/E7 mRNA and GAPDH primers

H AR

il et oe

R 3 18

E2

E6/E7

GAPDH

7514 : GCCCACAAACGGTCACGAG -
N34 : TGCGGAAGCATTTCAGAGTGT -
5 F 4] CTAACCTCCGTGGCGTCTCTCCTG FAM
514 : GGAGACAAAGCAACCATA -
TE514 : GTCCACACCATCTGTATC -
R4 ¥ %1 : AAACAACTGACCTACACTGCTATGA FAM
35149 : AGAAGGCTGGGGCTCATTTG -
F#514 : AGGGGCCATCCACAGTCTTC -
¥4 ¥ 31 : GCGAGCCTGGCATTGCCCTCAACGACCACGCTCGC HEX

SI2BIREARLE R A, K R i = 19 HPV UM =5 ]
i # ¥k S HPV52 (22.8% ) .HPV58 (19.3% ) .
HPV16 (11.0% ) \HPV18(9.2% ) .HPV33 (6.1% )
FEFT A REA T U e B B L R 6.3% (32/
512), KAEBL 3 Fek L eIt m SR GLe R H, 13
P fa i HPV £t 45 RNk 2 fron . 28 SPSS i
T840 01, & 3 HPV16 \HPV18 HPV52 A
RIS AL Gei 2 22 5% (P<0.05) ,HPV16 B
Ki R ASC 5 SCC.LSIL 5 SCC HSIL 5
SCCH# 18] P {843 %)k 0.001,0.001,0.006; HPV13

UK 1 AE ASC 55 SCC | LSIL 5 SCC 4 /a] P {H
¥4 0.009; HPV52 # A& R 78 LSIL 5 SCC,
HSIL 5 SCC #H 6] P i 7354 0.043.,0.034, H
i HPVI16 FH P 9% 4l |, SCC 41 /HSIL 4 OR =
3.4,95% CI=1.5~8.1;HPV18 FH 1 %5 i f , SCC
24 /HSIL 2 OR=2.4,95% CI1=0.9~6.2; HPV52 [H
P 9% 5] HSIL/SCC 4 OR =4.6,95% CI=1.1 ~
19.8, Kl & aAm LA 1,
2.2 HPV52 E2 } E6/E7 Kl 45

i 1 RT-PCR i 9l] E2 mRNA E6/E7 mRNA

*2 BREEHPVKRHELR
Table 2 The results of high—risk HPV detection

K R (R R %) B
ey ASC(N=126) LSIL(N=124) HSIL (N=233) SCC(N=29) (K% %)
WU J e 3(2.4%) 7(5.6%) 20(8.6%) 2(6.9%) 32(6.3%)
HPV16 9(7.0%) 10(7.6%) 31(12.3%) 10(32.3%) 60(11.0%)
HPV52 33(25.6%) 30(22.9%) 59(23.3%) 2(6.5%) 124(22.8%)
HPV58 24(18.6%) 29(22.1%) 48(19.0%) 4(12.9%) 105(19.3%)
HPV18 8(6.2%) 8(6.1%) 27(10.7%) 7(22.6%) 50(9.2%)
HPV33 7(5.4%) 6(4.6%) 16(6.3%) 4(12.9%) 33(6.1%)
HPV35 6(4.7%) 5(3.8%) 13(5.1%) 1(3.2%) 25(4.6%)
HPV39 8(6.2%) 10(7.6%) 5(2.0%) 0(0.0%) 23(4.2%)
HPV45 5(3.9%) 7(5.3%) 5(2.0%) 0(0.0%) 17(3.1%)
HPV51 6(4.7%) 5(3.8%) 13(5.1%) 0(0.0%) 24.(4.4%)
HPV56 2(1.6%) 2(1.5%) 10(4.0%) 0(0.0%) 14(2.6%)
HPV59 8(6.2%) 7(5.3%) 9(3.6%) 1(3.2%) 25(4.6%)
HPV68 7(5.4%) 6(4.6%) 9(3.6%) 1(3.2%) 23(4.2%)
HPV31 6(4.7%) 6(4.6%) 8(3.2%) 1(3.2%) 21(3.9%)




. 244 . ST SR T 200547 A 574 45431 J Mol Diagn Ther, July 2015, Vol. 7 No. 4

A B C

B A% 8 ASC 45 SCC HZ Al L A Giit 2k 22 5, P<0.01;%% F/R8 LSIL 45 SCC 4 2 a4 i R A Giit2¢ 22 5, P<0.01; *0% %
7~ HSIL 415 SCC L Z Mk R A G it 2425 57, P<0.01, B B: AR ASC 415 SCC 2 MK R A G225, P<0.01; A AFR
LSIL 415 SCC 41z [t RA G it 225, P<0.01, & C: OFR LSIL 415 SCC 412 Mk i R A Gi it 24 5, P<0.05; O O 7% HSIL
#15 SCC HHZ ke %4 Geit24 22 5%, P<0.05

B 1 HPV 3 AE & Al 0y A

Figure 1 The distribution of positive rates of HPV among different groups

JKF- ¥ HY 2 AE LSIL 5 SCC 41 . ASC 5 SCC 41 . BEFAMILR, H09¢6E & PCR ¥ 14
LSIL 5 HSIL 44 . ASC 5 HSIL HE#HA 411242 WK 2 Prs, E2 mRNA & E6/E7 mRNA i 4%
5 (P<0.05), H E2 mRNA 5 E6/E7 mRNA ik W 3 xR,

Ct<36 FESRET , D@23 B2 K5I FHAE | BIPEEE R, Q@512 Bo/ET Kl PR | B 1445
B2 #EBSWRALEE PCR ¥ IEE

Figure 2 Several amplification plot results of fluorescence quantitative PCR
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% 3 HPV52 E2 mRNA #1 E6/E7 mRNA i HH 4R
Table 3 The detection results of HPV52 E2 mRNA and

3 it

i fE T HPV 72 B B WOIESE e 5 80 K AR

E6/E7 mRNA
A KR EEEEMN, RESITR &AM, 7E R
. Kt A1 (R 2R % ) e s S
gioalll & P AT R HPV 16 AT HPV18 1 4
P (NAS;) (NLSI;)) (NHSISLQ) ( ;’CCZ) #7149 %1 40 4% HPV33 HPV52 .HPV58 HPV45 %l
= = = = > H \ ﬂ:,! J XL B [2]
E2 31(94.0%) 28(93.3%) 27(45%) 0(0.0%) L ;H‘JEPiEPZ‘m Al HPV18 ﬁ{;}—;ﬁiﬂ‘ij{ °
A WFFE M K E ST 2408 & B HPV52 BUAS
% 4 HPV52 E2 mRNA #1 E6/E7 mRNA = (848 5 1%
Table 4 Correlation between HPV 52 E2 and E6/E7 mRNA
E2 E6/E7
sl 1%k
E2+/E6E7+ E2+/E6E7- E2—/E6E7+ E2-/E6E7-
ASC 33 0(0.0%) 31(94.0%) 1(3.0%) 1(3.0%)
LSIL 30 1(3.3%) 27(90.0%) 1(3.3%) 1(3.3%)
HSIL 59 4(6.8%) 23(39.0%) 29(49.2%) 3(5.1%)
scc 2 0(0.0%) 0(0.0%) 2(100.0%) 0(0.0%)
41t 124 5(4.0%) 81(65.3%) 33(26.6%) 5(4.0%)

E2 mRNA il E6/E7 mRNA #ik 5

ZALKT HPV16 K HPV18 B Jf HA FHenasies]

ARSI XS 512 FIHEADEAT 13 F HPV = &Y
iy, HGLgit=a0r, EuAReT, WE
HPV RGeS 6.3% , WU I YL R AR 45 4 (] TC4E
#2257 (P>0.05) . {HAREREMZ SCC 41 2 il X
YL HPVS2 B2 5 HSIL 41 20 41 A J&%
Yurp 4713 B4 HPV52 BB 5 A 6,
K R B ) HPVS2 R b B8 22.8% , 4K
K, 45404 H R AE LSIL 55 SCC [i] HSIL 5
SCC W4l M5 Gi it 24 2% 5 (P<0.05) , il 3 OR {H
T & B HPV52 AUAS Y 22 7E LSIL Jz HSIL 41t
WE W T SCC 4, 7] W HPV52 BUYE U G 6 PEAR
T HPV16 HPVI18 #Y , H = B3 il ey 2 Iz iy v i
TR, RECE RN ILREN, AR E
H T IE 25 AT HPVS2 W AL o [ | 4 5
J7IMHL X, 2 HPV B () A S5 1 o)) HPV52 7Y
JRUETE R R s R — A, (A S A b
AU 2 91 (10.5% ), ELAS HE R Bt B 2500 45 Y 7™
T ) T T AR, 78 CINIL 1 CIN I 24 ) Hh %58
25 DR YE HPV52 W s | gk — L kR &
G A% R e SR () R BEYE F HPV 16 AL

BEMME(r,=-0.98, P<0.01)

XIAAEXT ) I B = W & e 1Y) HPV L PR 8 5 8 3
s A5 1 O ZR AIF 5% P LA H A AR 4598 . CINT 4 /1
CIN2/3 411 HPV52 JBL 3 1 5 T B $IE 5 / RAE
ZH (¥ P<0.05) ,{H 12 CIN2/3 4 HPV52 J& Y H A%
T CIN1 4, H'5 8 HPV52 A WYL X 42
NG HPV52 B fS | CIN [ SRFE A0 Al fEME R, &
JE R B S B RT REME /N o R UL T UL HPV52 B 5
U975 A8 1) AH OC B0 ML BT 55015 23 0 B 25098 1) 150
B 4 FHEAEH

H T i b 2 9 E S50 98 X 1) v e A
XA 7 HPV16 K HPVI18 AU J3 97 ¥ 5 A 4wt E6/
E7 W93E, CA IRV, E2 LA AT UE p53, 1E
SR SR IR Y R EAT, UM 4 iS E6/ET
Ja sy, il FE 5%, NI T 38 E6/E7 K-, 15
YA T, AP Mg JE T, HPV DNA G ik A
i EF B AL WL, I i E2 AR 1Y 3
PR8I IR B2 2R 1 o b sl sk ok AT 3 B &
E7 FiK7KF B FF 0461 p53, M fof B 250055 A8 iF—
A AR AR e AR SEER | SR SO E it PCR
¥l E2 mRNA E6/E7 mRNA /K F | # i & 1E
LSIL 5 SCC.ASC 5 SCC .LSIL 5 HSIL ASC 5



. 246 - nTieWi SR RE 201547 H

#7%

4 T Mol Diagn Ther, July 2015, Vol. 7 No. 4

HSILAL [8] 4 48 1124 22 5 (P<0.05) , Z5 4 s Bl &
B K AR i AR - E2 mRNA T RE,
E6/E7 mRNA &, E2 5 E6/E7 ik 2 i EH
FHORCFR , SAHCHIFFEARAT ) B A B e i ] IR
BE RGBT, HPV52 J PR E G N A i ik R o 480 57
S8 B2 RO R, NS B B, 454G
HPV52 A == 505 | i v 3 28 w3 38 By 3005 748 19 4 4
H B2 FRACHAE R AT AR Sy g 28 KUK 1 46 5, 18
PRAESE— DB, IR T RS2 VR A
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o7 T G B R i) o B2 P 3R 5l e e ke
i) 2 ANBIFT R A T R 5 B

Mg+ A¥ TXH® BHFR BEEW™

[ Z] B 7RI RS RIS 00 8 S AN Sl A iR 75 A7 1 [R) D5, S I R 705 A 7 T 24 T R
14 B R 15, 3 LA 5 g A8 SRR 1 P RB 3 A, DA AT BBy 42 6 2 R AT I AR R B v A 5 . ik
ek 2012 4F 10 A 2 2013 48 6 A IR B 73 %R BN 2580 2 R, AT ERHE A ) 52 7
51]- B8 4 Bl 4% 2 W (enterobacterial repetitive intergenic consensus-polymerase chain reaction, ERIC-PCR) %
WRRBEATFIRPE AT, SR 73 BRI 2581 8 AN ST 7 42 ERIC-PCR 731732 8 AN JEPIAL, 73551 H]
A B.C.D.E.F G .H#m, Hri A% 31k, B A 15 Bk, C 12 ¥k, D % 8 ¥k, E 1 3 bk, F % 2 % ,G Al
H RS0 18k, A BUR EZWFATER, 2 e 2 A A ERNE  FUIE W% (intensive care unit, ICU)4>
I MRAFTE 6 DEERAY SR RGO IXAFTE 4 LAY Q2B 5 D IERAL ARHZ A 6 NI IH A ;
SVBF AL 3 AL ICU ik B RS W AR TR AL 23 8 1 4 BRI SRS AP, b 9 50 10 S Mok A T
ARFEEE IR 12 SR 13 5ok A T s £, 4518 16K B0 2 E il 25602 RS E A7
TEZABENAY 22 TS 24 0 S AN S FT B i I ) 1 225 1] B9 SR AR

[RER] B RINFTE; 2 T PE AT R 4 18] 5252 1 91)- 3R 5 Bl B SN [l U

Study on the homology of Acinetobacter baumannii by enterobacterial repetitive intergenic consensus-
polymerase chain reaction

WEN Haifeng', QIN Jin?, YU Wenjing®, FENG Yanrui', FENG Zhongjun'*

(1. Department of Laboratory Medicine, The Third Hospital of Hebei Medical University, Shijiazhuang, Hebei,
China, 050051; 2. Department of Noscomical Infection Control, The Third Hospital of Hebei Medical
University, Hebei, China, 050051; 3. Department of Laboratory Medicine, Chindren’s Hospital of Hebei
Procince, Hebei, China, 05005)

[ABSTRACT] Objective To investigate the homology of clinical isolated Acinetobacter baumannii and
the epidemiology of the possible transmission routes. Methods 73 isolates of non-repetitive multidrug
resistant Acinetobacter baumannii were collected from October 2012 to June 2013. Epidemiological typing was
performed by enterobacterial repetitive intergenic consensus-polymerase chain reaction (ERIC-PCR).  Results

The 73 isolates of Acinetobacter baumannii were classified into 8 distinct patterns by ERIC-PCR, including
31 of genotype A, 15 of genotype B, 12 of genotype C, 8 of genotype D, 3 of genotype E, 2 of genotype F, 1
of genotype G, and 1 of genotype H. Genotype A was the dominating clone and distributed in different wards.
There were 6 genotypes in ICU unit, 4 genotypes in the department of orthopedics, 5 genotypes in emergency
department, 6 genotypes in internal medicine and 3 genotypes in surgical department, respectively. There

were 4 isolates of Acinetobacter baumannii on the surface of ICU unit. No. 9 and No. 10 isolates were

K ARA s T AT E SRR X (20110099)
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isolated from the bedsides of different patients, and No. 12 and No. 13 were isolated from the computer

keyboard in nurses’ station. Conclusion

The isolates of Acinetobacter baumannnii in our hospital have

multiple genotypes. There were temporal and spatial aggregations in the infection of Acinetobacter baumannnii

in our hospital.

[KEY WORDS]

fif] 5 N 3 ¥ & (Acinetobacter baumannii
ABA) & —FpEE K T =2 IR BRAT I, B R
i 4R RE 1, W Zy 2 AR W I, ml 7 B g PR v I
WG . BSOS R O 2 5 | B B 2 gy 1
B D A DR I A 2R BOCA A5 ) 5 B S
By 1k B9/ 6 & N Sl TR A B B P 5 P R S A A
14 o A SR F 53143 B 7 ¥ ARG I AN ] A 52 1 iy
SN TE B[R IEE AT 75 A T 24 R R
1) 5 RERE T, 38 B LT I8 e A8 SR 1Y AT B iR 42
DR 42 o 60 28 AN S A o A B Bt TP A 4%

1 #RERE

1.1 ORI

AR 2012 4F 10 A 2 2013 4E 6 A JLERIR
S = BE B R AR A b g3 B A B = R Zh AT I 73
PR, HEBR ] — 28 253 B S ) A o i | 42 B vk, e
550 11, 22 19 6 MR IR 3228 5 37 K A
FIo3 i) 22 Bk I 5 PR, H0AE M9 2 (intensive
care unit, ICU)MEERH /35 4 bk, IR L+
A KRS 1 RR(ILER 1), 2wy
TF & ZEM 25w bRifE, 4 ID32E %556 R R 48
FE ST, RHIEARAARE R T-80 T & H .,
1.2 EEEF S5

kT AR E R & (ID32E %25 1l R ) Ky
Mg FLBRAS W ™ i (TR ) A RS W) 77 o 20 T AR
ZH DNA £ HUR 5 & M2 DNA Marker Jydb 5t B h it
YR A BR A w4 PCR § 38 1k R &
K& W78 Hr Fermentas 2 F) 7™ i, API7300 #1755
7€ it PCR A W AX R 28 8 N FH AE ) & 58 8 W)
Applied Biosystems 7 fifr, %I AR R 480 35 EH
Bio-rad /> A 243t
1.3 STk
1.3.1  FEFPE NG K E

BT A Y eppendorf 45 M —80 CTUKFE H HL
B, P EZEERGMA 2 mL &R, 35 T3
P E AR, R o X R R 2 R L

Acinetobacter baumannii; Multidrug resistant; ERIC-PCR; Homology

Wi B R 1,35 CHi g% 18 h~ 24 h J& , Bk
34> ~ 5 A MR SRS TR VR 4 ID32E 458 1) R
Y NSRBI

1.3.2 YUY BUEE LS

FH K-B B4R HuE N E 13 Pt 259
B BURE | AL HE DR 7 PG AR (piperacillin, PIP) 3k {4
il BE (ceftazidime, CAZ). MV f% 5% F§ (imipenem,
IPM) . 3k #{9 UK fili] (cefoperazone, CFP) . 3k i il #
(ceftriaxone, CRO) ., JK K % & (gentamicin, GM) ,
NP A (ciprofloxacin, CIP) B>k & (amikacin,
AMK) WRH7 VG A /At B 45 (piperacillin/ tazobac-
tam, TZP) k{5 (cefepime, FEP) 3k VR il /
& E43H (cefoperazone / sulbactam, SCF) /=48 9\ V>
2 (levofloxacin, LVX) . 4 BE /i e B I pas
(trimethoprim / sulfamethoxazole, SXT), #R#& 3
[ SZ 56 % bR AL 5T T (clinicaland laboratory stan-
dards institute, CLST)2012 45 A T40 1 24 1) fUaK
PRI . A o kA K IR A T ATCC25922
1.3.3 45 DNA FEAR A1 45

TR 2 B A P DNA 38 B0 751 & 10 B 22Kk 458
Vi, $2HUSE 96 TR bR S R 41 DNA
1.3.4 SI¥RYHECH]

HRAfE SCHRAE 7], A B ERIC-PCR 514121 5
BolWREWE N 10 uM & H ., 51F 5N .
ERICI1 .5’ -ATGTAAGCTCCTGGGGA TTCAC-3' ;
ERIC2.5'-AAGTAAGTGACTGGGGT GAGCG-3',
1.3.5  [AJEMEHT

K P AT B RH 5 K] 1) 2 52 ) 91 SR 5 T S s
(enterobacterial repetitive intergenic consensus-poly-
merase chain reaction, ERIC-PCR) % B £k 3 17 [F]
R Ve

JZ A& % ; ERIC1 (10 pM) 2 pL . ERIC2(10
uM)2 pL DNA #itl 5 pL 7K 16 wL . Master Mix
25 L, SRR 50 wl, PCR W 24195 C
A M 60 5395 T2 305,52 € 305,72 T 60 s,
AT 35 MEH ;72 TheJa HEH 10 min, B 5 pl §°
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B T ETK, RS 110V, HLIKEF ] R 45
min, FLUKEE S FHEER RGOS, IF 5 DNA
Marker #4755} .
1.3.6  FAo0Hr

K H SPSS 13.0 Geit AT R 20, H 1
B FELE, H 0 RS A, S RS
B WS RS R R R B R B, AT RE AR R G
ST, ARAS B AR R SR 2P R B

2 #R

2.1 BSR4

73 KR 22 F i 24 60 2 O BT TR B X Sk 6 R 7/
&P U 25 PG (43.84% ) A6, % HE 12 il IR
B FHHT P 259 0 it 2505k Aok, LT 25 232 45 3
1 RPLPGAK 97.26% Sk AUIE 95.89% W Fi i
94.52% Sk HIWRMEH 97.26% k1A 95.89% KK
TR 94.52% . ANV AR 95.89% . Bk K A
94.52% . WRL PG AR/l wk (30 95.89% | Sk 71 ik g
95.89% . Z AL FLID B 86.30% | F AR W WE /it g HR I
M 95.89% (L5 2)

Fz1 BRAELRHITEIRAFRIE

B(7 #).C(5 %) .D(5 ¥) .F(1 k). G(1 ¥)., &
B R G X AFTE A(10 ¥k ) B (4 ¥k) .C(5 ¥k ) .D
(1 Bf)4 DFEH AL 2028 A3 #E) .B(1 #%) .C
(1 ¥k) .D(1 ) E(1 #)5 FEHA NE R S0H
XAPA AR 58, B A 3 #k,C E.F.H%& 1k,

x2 VBHRESAHTERN 13 PRERHHIABER
Table 2 The results of drug sensitivity test of 73 isolates of

Acinetobacter baumannii

NS i 245 (% ) (%) U (%)
PIP 71(97.26) 0(0.00) 2(2.74)
CAZ 70(95.89) 0(0.00) 3(4.11)
IPM 69(94.52) 0(0.00) 4(5.48)
CFP 71(97.26) 0(0.00) 2(2.74)
CRO 70(95.89) 2(2.74) 1(1.37)
GM 69(94.52) 1(1.37) 3(4.11)
CIP 70(95.89) 0(0.00) 3(4.11)
AMK 69(94.52) 1(1.37) 3(4.11)
TZP 70(95.89) 0(0.00) 3(4.11)
FEP 70(95.89) 0(0.00) 3(4.11)
SCF 32(43.84)  25(34.25)  16(21.91)
LVX 63(86.30) 6(8.22) 4(5.48)
SXT 70(95.89) 0(00.00) 3(4.11)

Table 1 The sources of the specimen of 73 isolates
FiAs o T (%) x3 HELRHTHEERSBLR
P 37 50.68 Table 3 The results of genotyping of isolates of
510045 ) 29 30.14 Acinetobacter baumannii
ik 5 6.85 ##% A B C D E F G H
YIRS I 4 5.48 IcU 10 7 5 5 0 1 1 0
)7 1 1.37 HFE 10 4 5 1 0 0 0 0
LER 1 1.37 aie 1 1 1 1 0 0 0
G 1 1.37 WE 3 1 0 1 1 0 1
I K 1 1.37 SR 30 0 1 1 0 0 0
i e 1 1.37 A3t 31 15 12 8 3 2 1 1
2.2 ERIC-PCR & [H 53 845 5 K DRk R 23 B
73 R 2 E T 24 6 2 AN S AT 28 ERIC-PCR JX
IV, B Pk 2571 K BEAE 100 ~ 2 000 bp 2 [i], #R 4 L
VK P 22 S R A7 W IR 53, 73 AR R B 0 8
MEHA ] A B.C.D.E.F.G H /R (WE 1,
2) At A 31 8k, B AL 15 4k, C B 12 b, D 21 8 M: Marker; A B .C.D E.F G H 43l FA ] fry 5 5 7

BB B3 bR F L2 B, G ORTH B0 1 bk, AT
N EBRRATHR, M EZ DA REE, ICU
Py BE R R BRAFAE 6 D FEN AL, 735102 A (10 #R) |

1 ERIC-PCR ERENEER
Figure 1 The results of genotyping by using ERIC-PCR
method
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B2 BHRASAHTEEERFBRESN

Figure 2 Cluster analysis on 73 isolates of Acinetobacter baumannii

SR RGGIX K A B3 Bk D E % 18k (WL
3). X ICU Mg A2 iR e m Wi, H 5 B3 4
RS AN SIFT R, R SR 5 53 518 9 (A 5) [10(B
) 12(D BUEESL) AT 13 (B BUEESL ) Hirb 9 S A
10 SHEHRE A FARBHENIKRSS 12 5/ 13 5
S B TP v A

3 it

{560 2 AN BT TR AN ST B eI PR R
i B AR TR, AR IR 22 PR BRAT IR, 7R A SR 5
ARz o ILARR 2 A ST ROt S
PR B AR S L2 1 22 JE I 24 i i ), 2285
WP I ILAH SR Al 26 | B e PRAE 5 | ) PR B TR |
S RRRY:E G S T O TR W B LR T M O Nl
Tl RS BB 9 IR a8 BT A S R e,
S BRI A 12 A O P Rl 5 R
SZARANEBRAE CINFAR HUAGE T B BT E ) M
REUIREMR P A,

N T PR ST T B AT R A A 1 T
i, E NS 220 8 % AN ST kAT 20 L A ]
DRIy R FE A S 68 D 23 A
IRV 8 3 BT 1 JE AT K v 373 858 JiE AL JK (pulsed-

field gel electrophoresis, PFGE) 4% A ) £ i 4 ¥
51| 43 % (multilocus sequence typing, MLST) "' F1 LA
PCR g JEfilt 09 73 B U7 v, AL 4G FE AL 51 % PCR
(random amplified polymorphic polymerase chain
reaction, AP-PCR)" % J¥ %1 PCR Fl9 4 B il
PR B 28 5T (amplified fragment length
polymorphism, AFLP)"4, # % J741 PCR $ A X
g3 R B K A A2 1] SCTF 41 (repetitive extragenic
palindromic polymerase chain reaction, REP-PCR )"
17 #F @ RF 3t K [R] #E & )P %1 (enterobacterial
repetitive intergenic consensus polymerase chain
reaction, ERIC-PCR)!" 2 ' | PFGE i 1 X 41 I 1Y
A ERHE A4 DNA SEATIH AL VIR B - W7 sh 5 7%
B R IK, RYE TE AR P RN S
GNIRN T 73 8 46 S0 R 3 #5474 5L 4> PFGE
] A A5 A i 2 8 3 DA ) DA g D v 05 A
Yoy B0 “ & RUE” I . ERIC J2 1 Sharples 551
TER WA W E ek B, 78 ERIC A — B
K 2y 44 bp 1Y O/ 57 MEAR 52 1Y J2 10 1 &P A1
Versalovic 2R i X — # & J¥ %1 & J& T ERIC-PCR
FAR . ERIC 7EAN [ ol £ 22 ] — 7o ) AN [ R A 2
(1) 1) 48 DLEORIE 7 RS TR] 8 T 240 7 P 4 A
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HIHTST . A BF5% 2 B ERIC-PCR 5 PFGE /3Kl 4% Ft
— B AE R Y, M T PRGE 43 %4 )5 % , ERIC-
PCR #AEMIfH SCI0 A S5 R & Bin /T
KA EAR) R E

AWF5E & F ERIC-PCR % A I3 i [7] P51 43
B, Bl PR 73 B 19 73 AR AR 2R ST R 3R 8 -5
R Ho A RUFN B AU EE A TR, F B AE
ICU %5 b7 \ 212 ICU i s FE B X, 5845 51 2
INASBE 22 T T 245 6 2 AN S AT R s B DU
FERL: (1) A —95 B (9 X)) INFFAE 221> Bk PR B T ik
[ AT, 0 ICU % b st g it A B .C D Al
G 2B ; (2) [Fl—% b7 (K X)) 3 A7 TR A ) 22
PR R0 () B MRAG R AT o 2012 4F 11 A 7R3 R a X9
Il PRERAS P43 B 3 Bk A BURR#R L2013 4 1 A &
RSB T BRI, b 3 Bk A B, 2013 4F 3
A AE ARG 0B 2 vk A RUE R, [F—5 X
Jot I ) 4 v L IAE ] P AR A R, e A R L
JERYGL Z [RIAFAE BE N 28 SUBGY 5 (3) AR X N A7 AE
A [v] 35 R 2 %) B o [ I A 1B 04 T 2012 4F 11 H 43
BB R A BV 8 bR, 4300 ICU 2 & (B F a
X 38k, HEb X, HFc KFMIMEHER X 4 1
P 5 (4) 78 5o — Asf 0] BE H PR 22 T 2 60 2 S sl T o
LR R WAT, 2012 4F 10 HHL0 250 6 BRI,
2012 4F 18 ¥R ,2012 4F 12 H 5 ¥R L2013 4F 1
H 14 ¥R L2013 4F 2 H 1 BRI, 2013 4 3 H 9 #k
B ,2013 4F 4 H 6 BRI, 2013 4E 5 H 4 ¥R, 2013
46 H 10 BRE . AT ULFE 2012 4F 11 H & 2013 4F 1
Ao e i S AT R AR 2, BT E
SAEIER AP R E L R B e I ™ A
Jr BRI O AER AR AR e B MRS 5 15 B s DX 37 L TH
B R A TAEAA AR b e 3 BB IR 2 A G
SRS, 2 F i 24 6t 2 N B R R R TR B (1) SR
FRNEE 43 A 1 LR B T — 2 1 B[] R 23 1) i 3R
B,

fifl S R BT R AR A RE IR, BE RS 7E 2 B 20
BErh KA A BT R I Y SR g iy S R B O
K, AR BE AR IR L0 85 Bl 2 AN Bl AR IR
73— W 5T 5 R B AT AT v 43 5 1 6 2 R Sl AT
H AR TR IEAEE P B bk, e
ANBFF IR B UL AR 3G B R R e 1, b=
ANENFF G 9 N (B2 R AR ) | A AR ] [ 2
BE, L R N A TR R o A At R N TRE AR T fE I

SR B2 AN BT R AL YRR AR T — 44 B A
ICU ¥ RN AMNEHR X, 22 J5 7612 58 35 10 i 6 i 40
B 5 ATTE ICU 9 b T R 2 R AR [m] 1) i 2
AR, HEWTZ B R T BEE R A TR E g
F B A AV VG TR 3 O B O N — o R AL R
2012 4F 11 H X} ICU ¥ b7 FREE A T4 TR il | He sy
B A BRBS RS, R ZR 5530 9 5 (R
510 5 (JR5%) 12 5 () M 13 5 (H) . H
o SEER AR, ZJSTE ICU Ik s b XA i
ZME o 5 RARIE R B R R AR . 12 SRR N
D 10 5 R Bk 13 5 B bR AN IX 44 B 10 908 T
PR B AR (7 SRR BJE T B AL, 2012
12 AF 201345 1 J, N ICU — 44 3% (25 5
PR ) BRI T T 3 252 22 TR 3 5 1 R R R R[] ) B
Y@ T D &, RUYI ICU FREE A RET £ 0k A —
RO S AN SNFFRRT5 G . 5 55 & Fh a0 04,
W i S IR Bl IR AL | WRER g T A BRI
IREZAT RS Bk R G005 T T4k 42 55 7T G
SIS NI RETGYe, EYAG TAEP &% fin
BOX B AP, AR AT 38 a5 YL A TR R AL 7% 40
B, EPAR T MBS & S0 S R ST i %
B0 EEE A . AW ST T 40 8 0 TR Ak L) A
76 ICU %5 B3 .22 R ICU ik b M BH%G b |, 1X 285
XBRERIENCT , ZHEZ R AR (i
BIFARMAERES) , W T 2 N HEE
I AR AR T R BE A TR HE

FKBEAE 2012 4F 10 H 5] 2013 4 6 H B HK
RS R ST B, B Sk FRUR B /47 O 28 () T 24
FH 43.83% , X H T PR 25 W 1Y i 24 R ik
86.30% ~ 97.26% , XF JL-F-FrAa Wl R & FH 254 it
245 AHEXT B- PN RIS | G2 M T 2IS TR s T 215 4
LR RN 2, 0] LI PR 2 2 () 2 AN 3
FF TR AR i 245 15 50 7™ R A e o M 22 R Sl R U
Jei2if 5 P L L) M it 24 18 s Bre Sl g
PR S ARG ), R AR R BN 2
fiif 245 5, Hts i ) SR G AR ME YR YT . BT DLl A X e
Bt PN 2 it 24 60 22 R Sl A B R AT IR S, ke
HARRAT IR F VA M4, AN X T B s T AE
WX Tl PRIGTT TAE AR B AT 5 20 & SO
1B, 605 AS B FF B (4 TS 25 WL 2 2% HL 2 Rl 25 41
Tl I 6] A SR T < 7 AR B- IR 2R /K it it | 259 Sk
HEZE ML EFLIE 8 R s> FR RS E N
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TN Y LZERE 2000 4E~2014 AF R W il 4> B
FEEY HBER HBEY' SRR A HRBAED R ORE*

[(# ZE] B N 2000 4F~2014 4R EAGR AT O , 548 2= 35 Pk 0 8o 3 D0 34 5 bk 14
AL RORATHRRAE, AU B R R RS . iR XM 2009 4F~2014 AR ] (influenza-
like illness, TLI) 55 Bcdli g It s DN AICHE B i/ ILT 2 A et 4 i I DL dEA T o pr . SR 72 BHA0 3
619 B AR A | YRR HE AR FAEFR A 241 i 19.45% i I8 B 1Y) D10 352 Wk 4 0 i A 20031 8
b, DB A B T AR L 5 % ~14 B ULRI 15 % ~24 B AL SV E AL B ge i 22 5+

(P <0.05), £5& 2009 4FJ5 I T HORBEA K AR WMUEORAT , (EL B W I T AEATS AN BERICAS | el 2 5
SRR R VA SRR AR 14 I D i 2 A A5 R A 3 T 19 M
[RER]  WATIERE ; W EE ;

Analysis on influenza surveillance in sentinel hospitals in Chaozhou from 2009 to 2014

SU Xueluan!, XIE Bizhu', CHEN Aimiao', ZENG Shuquan', LIU Jie!, LIN Songyan', YANG Huitian?, LIN
Min®*

(1. Department of Chaozhou Center for Disease Control and Prevention, Chaozhou, Guangdong, China, 521011;
2. Central Lab, Chaozhou Central Hospital Affiliated to Southern Medical University, Chaozhou, Guangdong,
China, 521000)

[ABSTRACT] Objective To provide basic data for control and prevention of influenza virus. Meth-
ods Data were collected from Influenza-like illness (ILI) report, pathogen surveillance and influenza outbreak
reports from 2009 to 2014 in Chaozhou city.  Results Among 3 619 ILI cases, 19.45% were RNA positive
for influenza virus. The predominant strain changed every year, and appeared alternately. People at the age of
5~14 and 15~24 years old are at higher risk of infection, compared with those in the other groups (P<0.05).
Conclusion Although no influenza pandemic has taken place in Chaozhou after 2009, surveillance on influen-
za still can’t be ignored. More attention should be paid to occurrence of new influenza viruses and enhancing
the school influenza outbreaks.

[KEY WORDS] Epidemic influenza; Influenza virus; Surveillance
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i B RE SR 1 (influenza-like illness, ILI) & X :
KRR =38T) , FF ez sk il 2 — &, 6= H
B e 2 WA ] B A, ILT A1) 2029 6
WIS B O B L% , 38 78 i s ) v iz ke
W ) TR A 7K
1.2 ORISR

MR T REA R [ &% 3d DL AY ILT H 3% A
RIETE R R LZRB , WAREG, B ERFE
W 3 mL~4 mL [WRFEAE h  ACTIRAT , Wil 5ok
VR 0 T W B B, I R T B B R VR
W T BT 4 ) 0 (Center for Disease
Control and Prevention, CDC ) JfitJ&% Wl 5256 25, X
7% . DAT600 B¢ ft PCR AL (H LR ik 22
PRIR A AR, M), il ¥ i 250 AL GL-
16G-C (&SRl T, L), A9 % 445 3H-
1000 T A/B3 (M LR SR AR AH LT
70, A R B HL TGL-20B-C (42 55 Bl 22 L 8%
IR
1.3 SR

B JE T 5 A WY S B RE ML R 4E 5 1 ~20 13
ILI FRAS 48 h P& I 8 ke 0 55 56 % HH 5% B 9 Ot
PCR X} 37 J% B 1A 7 A% BRAG I
1.4 G0

fdi Ff SPSS 19.0 41481150 HT .

2 #HR

2.1 ILI i) oA

2009 4F~2014 4, N T CDC it 8% 5 55 % %
I TN KT AR AR TE 3 610 ), K H 3 I8 2
704 3, BHPE R A 19.45%, ¢G5 i PCR K il 45
W, AT UL, 78 PHMEREAS oy B A

HINT /8 a5 2200 PR B i HI1 A 20k
B EE H3 R | ORISR A3 R R B L SRR
JBOG B 19K 4 R 40.20% (283/704) .0.28%
(2/704) 14.20% (100/704) .20.60% (145/704) Fil
24.72% (174/704) , VEAIAE B 1 A 2, 6 M4F
By IO B BH N 2R, ZR A SRR
X (x*=106.00, P<0.001),

B 1 %HEEPCREMRRFS

Figure 1 Detection for influenza virus by real-time PCR

2.2 ILI 4E & A

AR FB AN, HEHETHOS~4 % 5%~
14 % 15 %~24 % 25 %~59 % =60 % 514,
2009~2014 4F £ 41 19 3t J8& PH 1 2% 53 531 R 9.86%
32.44% ,28.60% ,11.67% ,10.29% , 5 A 4H ]
TR A2 M, ZRASIEE L (3=
243.87,P<0.0001), H 5 % ~14 % 4 M F &
1,0 % ~4 SR TEAEE L 2,

1 2000 F£-~2014 EFMNTHRBFERERFRNER

Table 1 Etiological test of influenza in Chaozhou from 2009 to 2014
AE0y ILI (n) P (n) FH % HINI (n) H1 (n) H3 (n) HHEUIRDH (n) LA (n)
2009 344 291 34.48 149 2 39 86 15
2010 753 160 21.25 51 0 12 42 55
2011 444 53 11.94 10 0 2 13 28
2012 378 60 15.87 0 0 27 4 29
2013 330 53 6.38 26 0 12 0 15
2014 370 87 23.51 47 0 3 0 32
&1t 3619 704 19.45 283 2 100 145 174
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2 2009 F£~2014 F i BHEREZE N

Figure 2 Epidemiological and virological surveillance from 2009 to 2014

R2 2009 F~2014 FHMTHTEFRARBEFOICNER
Table 2 Results of Influenza-like Illness base on age in Chaozhou from 2009 to 2014

2009 2010 2011 2012 2013 2014 it
0% ~4 54 ILI (n) 83 213 79 98 458 103 1034
FHE (n) 13 29 5 11 19 35 102
FH % 15.66 13.62 6.33 11.22 4.15 24.27 9.86
5% ~14 B4 ILI (n) 400 235 87 79 170 71 1042
FAPE (n) 183 67 22 16 24 26 338
FH 4 % 45.75 28.51 25.29 20.25 14.12 36.62 32.44
15 % ~24 %4 ILI (n) 182 105 55 51 58 49 500
FHYE (n) 67 39 16 7 2 12 143
P4 % 36.81 37.14 29.09 13.73 3.45 24.49 28.60
25 % ~59 B4 ILI (n) 170 176 159 95 121 127 848
FHPE (n) 27 22 4 18 8 20 99
FHP: % 15.88 12.50 2.52 18.95 6.61 15.75 11.67
=60 %4 ILI (n) 9 24 73 55 23 20 204
FHM: (n) 1 3 5 8 0 4 21
FH: % 11.11 12.50 6.85 14.55 0 20.00 10.29
3 i AT WEM R B R (1) 2000~2013 4F5 4

HrH A HINT /8 3502 2009 AF 3 3L —F
R R B, AL A B R A TR R A TR 3
P IS B (1) RNA | Bt 1) 5 — 36 il iy (14) 1
25 SR — 20 sz Bk R HIND 3 B 1 2
RNRFER 2009 A1 T I BRI 1 Sl 3 0 | I
BT PH MR B B 2 T TR R KOF

T A PR B P 3 2 AR T e, 3 45 S AT R M
TR LT PR A, e (o AT 8 e S 7 7
IR, BEATRE B IR A O L 2014 AF [ RA g
T, V58 B A R 15 1 Sl I B iR R AG DU Y B PR
R DO A T B9 BE AT O, AT 0 E e 2
PR B R S MIREAIR, i A T i 35 4
—HC; (2) N T I T 4 D0 3R PR B A R A
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UG AS Ak, 2 22 DLE A HINT 90 8% 2 A
F; BT HI UEAE 2000 4R J5 FEAK 1, 5
YL DO T A AL, AAAE I
WM ILL & kB B F R TN AR 55
I Em 7 X R A AR A TR A B 536
Ko 25 JAFAE 22 57030, (3)2009 4F~2014 43 M i1
G 12 BB RFEE A YR E T /N ER, A
B 9o B R R i B ) R RE 2l 5 % ~14
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MY HE D SR AR SCER I A EE LI N s 2=
e T AR NBER AR MO N 5L DA R E AR
TR FRECE , St A 208 B R, D82 8% 0 1
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W AN il 2 — UL R R AT R | A
YL, FEAT IR T AN U A SERE AR
P AL % A 00 R AR X M 7T 2009 4 ~2014 4F
PR DL EATE5 5 2T, AR 5iR A il DX ) O
SRS AR, R e TR 2 (A I KT, A i JR
TRAT 2= A N B DR R e Ao, 3w A
PR, FE—sE LB b n] TR ARl DR 28 &
AT,

5% 3k
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(# ZE] BH  HAEMEMNE, IR R I SR AR IRAE . AR 2013 4F 1
H 22 2014 4F 12 0910 76 3R B A A AR T BEHLIMER 6 050 ], AE IR 1E 20 % ~80 % Z 1], P BI4E RS (53.0+
3.4)% 5 3 826 i, 4 2 224 4], B4 1k 1.7:1, %R 45 A4 (metaholic syndrome, MS )2 i b7
HESr Jy MS 20 5F MS 41, MS 275552 s 28 55 Al o 28 L35 0T 7 20 (] MIS 4% 26 43 19 B8R 43 A
MS B4 S &AM, SR 5 MS 2HibriE 086 A, R R N 16.3%(986/6 050), &
PR 43 N, 5 MS AR 4.36%(43/986) . IREZH MS 2% 2153 W] i & TR 41 (P<0.05) . B H
i =8 (triglyceride, TG) .5 % J& i5 2 [ JH [5][i (high density lipoprotein cholesterol, HDL-C ) Fls I Ifil 4
(fasting plasma glucose, FPG) -5 AH I (P<0.01) , HA R | TG, #1 FPG &/ 1Y /G I 2, HDL-C &2&
fREERE,  &ie R MS 40T RR S I & R AHG

[X88iE] RBLZEAHE; R WATRFA

Epidemiological study of relationship between metabolic syndrome and cancers

ZHAO Siwen*, WU Junjie, FENG Chuo, ZHANG Xiaoming

(Physical Examination Center, The Second Affiliated Hospital of Guangzhou Medical University, Guangzhou,
Guangdong, China, 510260)

[ABSTRACT] Objective To provide scientific basis for pathogenesis, mechanism and prevention of
related cancers by screening cancers among MS patients. Methods 6 050 physical examination persons
[ranged from 20 to 80 in age (mean 53.0+3.4 years old)] were selected randomly in our physical examina-
tion center from January 2013 to December 2014. Cases were divided into MS group and non-MS group at
random according to the criterion of MS. The MS group was divided into cancer group and non-cancer
group. MS components in MS group and non-MS group, cancer group and non-cancer group were compared,
respectively. And the correlation between cancers and components of MS was evaluated by linear logistic re-
gression analysis. Results 986 persons among 6 050 physical examiration persons were diagnosed with
MS, with the morbidity of 16.3% (986/6 050). 43 persons were diagnosed with cancer, with the morbidity in
MS patients of 4.36% (43/986). The measuved values of each component in MS group were higher than
those in non-MS group (P<0.05). Logistic regression analysis showed that waist circumference, triglyceride
(TG), high density lipoprotein cholesterol (HDL-C) and fasting plasma glucose (FPG) were correlated with
cancers. Waist circumference, TG, and FPG were risk factors for cancer, while HDL-C was a protective fac-
tor. Conclusion Concomitant MS components maybe associated with the development of cancers.

[KEY WORDS| Metabolic syndrome; Cancer; Epidemiological studies
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R 2% 5 1 (metabolic syndrome, MS) f&— 41
DU ZARPT A%, R o AR . R
JE | MLAE | e MBS 255 PR o AT 2 B kL
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19.5%, 822 XEF NHEIT R JHA 23 MS B
RHEMER 35.2% , Loth 33.1% 2, i H 43 5]
H16.5%F1 15.8%%,

T AF SR K AT R 2F A R MS R A3
TIT O i I A 1 AU L T B AR A IR
5 R G 2 PG R A R R IIA G,
A ICIE AT 2F A D7, AE IR BE T R IR R
NBEMS 5 s A ) i A T AR, B R ITP A
) 0 5 21, R DAL & 9 AL o R 53 7 4 116 ) 2 4
1 .

1 #EREFE

1.1 RS

M 2013 4E 1 H Z 2014 4 12 J 3 8] 16 3% B
A NBE BEHLIITE 6 050 B R BHFIE AT 4, AR IR
TE 20 % ~80 % Z ] P BAFE IS (53.023.4) % . H
w5 3 826 ], Zc 2 224 9], B e 1.7:1, HEBRIT
9 LR R | A R R R R R T
FEVEPOR A . AT 2 BN YU E RSP 2

%O
1.2 MRk
1.2.1  ARIEASE &

FrA AR AR K 12 h, AR HEIN R
Him R I (Y 4E R systolic blood pressure,
SBP)/&F5KJE (diastolic blood pressure, DBP) J#
Bl TR sk — Mg Ol REAE s SR s AR g
I B 22 E AR SO AR IREGIE L
1.2.2 AR E

PEACEE 12 h DA BRI H S 7170A 2 A 3R
oA (H A Bk 2t ) A Az A= Aean] (b A b
FEAEYFRHEBRARAR), KIN = R AL
fitg . RIT&AMRAEL N | 25 I8 IMF (fasting
plasma glucose, FPG), & H [# B . H il = g
(triglyceride, TG) ., = % J& fig 25 11 0 [ B (high
density lipoprotein cholesterol, HDL-C) X% & 5 &
H AH & % (low density lipoprotein cholesterol , LDL-
C) JRIR JWUEF SRR A . RS2 AR
ELECSYS2010 H A7 S G AN I 4% XU 48 4

£, 45 W 5 25 11 (alpha fetal protein) . ¥ & $1 JR
(carcino-embryonic antigen) . Jf & B Pr i 199
Ji g8 B b IR 125
bR e BT Rl 153
(carbohydrate antigen 153) . EB Ji§ 7§ 1& (epstein-
barr virus antibody) . i 51 i #H 5 $¢ i ( prostate-
specific antigen ) | f £8 TG4 5 M 4 B2 AL 8 (neurone
specific enolase) .
1.2.3 Hihtadr

fifi FH 8 7 2235 1) (3 K F1] Technos MPxDUS %!
VACE AL TR O1 VI i = i et 77
B (H AR SH AR B GIF-XP260 1 H
B, B (B AKX SHEAMARE ST CP-V /i
T W) TR A
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K H AR BE 2 S B IR % 43 2 (the Chinese
Diabetes Society, CDS) (2007 ) bR (1) [0 PEAR
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1.7 mmol/L, #{ HDL-C<1.04 mmol/L; (3)FPG =
6.1 mmol/L, F1 (=)2 /NI #E (2 hour plasma
glucose , 2hPG) =7.8 mmol/L , Fll (2% ) 43 #E FR 9% 3 5
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A FEAL S B BRI v 451 880 = 5 491 124 28 M i
T o
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&1 MSHSIEMS HiE& MS BRIELE (xx5)
Table 1 Comparisons of MS compotents in MS group and non-MS group (x +s)

209 B PERI(BE/Z)  BEE(em)  SBP(mmHg)  TG(mmol/L)  HDL-C(mmol/L)  FPG(mmol/L)
MS4H 986 525/461 94+12.6 138+17.8 2.44%0.2 0.97+0.7 6.38+1.0
EMS4 5064 3 020/2 040 84+7.3 127 £10.1 1.54%0.8 1.43+0.5 5.69%1.2
t{H 2.116 2.183 4.116 4.82 2.822
P 0.038 0.033 0.000 0.000 0.004
F2 MEASIEMEEE MS AHALER (x+5)
Table 2 Comparisons of MS compotents in cancer group and non-cancer group (x * s)

2453 1% % FEl (cm) SBP(mmHg) TG (mmol/L) HDL-C (mmol/L) FPG (mmol/L)
iy 28 43 96.4+7.6 141.8+15.3 2.75+0.8 0.81£0.6 6.50 £1.5
A fibygg 41 943 93.6+5.5 136.5+10.3 2.39+0.6 1.01+0.8 6.30+1.2
1l 1.977 2.113 2.372 3.281 2.330
P1{H 0.048 0.035 0.027 0.001 0.020

2.3 MM & A ) MS 45315 AR Logistic [7114
S

MS 4% BT 13 6, FLARE 10 6, B AR
g 70, miIE S B, dilndE s B, 22 HNER
Logistic [A1J-50#7 i 7~ B SBP 41, FE ] \ TG \HDL-C
1 FPG 5 [ A 56 (P<0.01) , H P Bl (TG . Fl
FPG /& i i & 5 (R 2, HDL-C J& R4 [H &, I
%3,

3 i

HEA 21 40, 6T MS 840 455 3544 b Jg 4
KPR H 2335 2 ABF5E AZER 6 050 NP4
A MS ZEibRiE 9086 A, BIHE R 16.3%, FHor i
AR 43 N, MS AHE 4.36%, I 20 MS #5240
Sy R TR A, FREA MS 21 53 7E i B A
AR R R, S ek R Z B EAER , 5~
e — RN R R PN IR A8 Ak, 7 IR 4 i
(I B SG PE e 4  R h A OCPE . RS &=
ALk & T MS KIEHO T, RS R SZARTERE
PRIGOU T Wit 2R3k 2~6 5, B F A5 518 g L 4k
kA | o B R A B LR R AR A ] fig
MG T R B A A T R
FEMF ST 4 2 36 BRI Y 2 2 R G it 1 44
45 %0 (body mass index, BMI)>30 kg/m? 1 4,
S SN T R 0. 25 15 A0 o 218 AU RE 170 s XU | 4

S NSNS e RN RN RSN RN 7
M7 928 440 Y P — (%) 8 2 A U480 26 M A A 8 R JE A
HET R 40 M 0 A= K G AbT s PR A SR
RIEWIETERS A 2=, 53U A0 e | B e s
FARFE A7 4 R LR 1 A 8 AR G 1o0) R R IALAE
)& MS 1Y E B G F KR 0, AT 75 5 2 R MR r
K,

AT 5 45 S 5 g 5 T 11 A A G 1
K, B 1) oM AL JE R 384 o 9 19 22 9 AU, 3 5
VT — RS HTBETERT ST 59 Meta 23 B ARAF Y, H 58
— P A R FUR R AR AR LM KR
32.43 N/10 73 N2 ARBESE Z 2 Cox [l 455 7Y
A3 T UL R g 5 I L R i B P A S AR,
JE R H T IS Je X 9 2 A 3 P ) S e B g s 4
SRRy N TR M R ) Bk U, T R AR R
AU R FUIRIE B AR A B O I 2 1, Schmid 450
2t meta 43 B 6 R R g 14T I 9% e BB IR
B AE G XU A 1.17 (95%C1:0.99~1.39) , ¥ FR 95 #%
SO T TR 0 238 3 12 A R R 008 9L 1z A4 g 1
BT AR 2 FE PR R A R ) 388 R B 451 i B, DT
SEFRE A4, 75 MS &R 550 R
EERER 0O R AGZ E, A MRS
98/ | 5 S0 A I R I PR 2 KO T B 5 IR
JE W7 20 2 v 5 1k T 552 1 A 7 Sy fE — B
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x 3 EXTPNER MS #HXEZE 8 Logistic E13

Table 3 Logistic regression analysis of MS components for cancer

AR flnlH R E(B)  FrEER(S.E.) Wald H HH B (df) Sig t#1t (OR)
i
JiT 968 1.74 0.48 13.06 1 0.02 5.68
LA 1.55 0.41 14.17 1 0.01 4.74
FR i 1.24 0.63 3.83 1 0.01 3.45
HIZ i 1.21 0.74 2.68 1 0.01 3.36
78] 1.81 0.53 11.69 1 0.01 6.13
SBP
Ji 98 0.02 0.02 1.23 1 0.23 1.02
BN 0.07 0.78 0.01 1 0.1 1.07
LIRIN 0.15 0.63 0.05 1 0.22 1.16
5 i 0.28 0.65 0.18 1 0.42 1.32
7k 0.01 0.49 0.001 1 0.33 1.01
TG
i 0.84 0.55 2.30 1 0.02 2.32
BN S 1.48 0.76 3.78 1 0.01 4.40
FHLR i 1.12 0.48 5.34 1 0.01 3.05
HIZ i 1.09 0.37 8.88 1 0.02 2.99
17E5] 1.33 0.59 5.11 1 0.02 3.77
HDL-C
JiT 98 -0.93 0.81 1.31 1 0.01 0.39
BN SR -3.54 1.92 3.40 1 0.01 0.03
FHOAR i -0.85 0.99 0.74 1 0.01 0.43
HI5 i -2.78 1.11 6.29 1 0.01 0.06
78] -3.15 1.85 2.90 1 0.01 0.04
FPG
JiT9e8 0.016 0.015 1.227 1 0.10 1.01
BN 0.55 0.45 1.48 1 0.02 1.72
SR 1.56 0.59 6.81 1 0.01 4.76
HI5 i 0.16 2.06 0.006 1 0.01 1.86
7] 0.35 1.28 0.073 1 0.01 1.41

IR SC T e 5 RO BIF T SO B 22, AN I £ ok
12 U Logistic 81 )5 73 A & B IE [ A1 1L Jig 49 2
i 98 s 1A v S DR R, A P BIL A g B s D g
TN e 5 2% FBE B B AR AR I PR T e i T s i
J A AR BEBR A5 o (A o 9 DX 3 T 30 %~
70%

AU A AR D | o Ff 5y B — i
T I S FE ML 2 S 2 D £, DA 7 24k
X HilE— LRI R4 G ) N JE R AR (T
VB RCERE L GETH IR B e 38 S S A A

AL AP O 2GR XA DR ) E T TR S
PEZEL B B | 1 X 4 I B ARG A
R | TARRCR B A3 i HoA R X

&% ik

[1] Zhou HC, Lai YX, Shan ZY, et al. Effectiveness of
different waist circumference cut- off values in pre-
dicting metabolic syndrome prevalence and risk factors
in adults in China[J]. Biomed Environ Sci, 2014,27(5):

325-334. "
(F#5 265 1)
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RPN 5 W 5 ARl g LT s DK P 23 B
®FH AR MHEEF R H S Eia

[ E] BH BHITEML N5 4E (nearoendocrine differentiation , ND ) fit il JIif J4 IfiL 375 963 IR Pt
Ji (carcinoembryonic , CEA) /K- XI5 ND WX FR . FiE X 160 BIHHI2 MR il 20 2R 7R (L HGF AR
I e 28 27 3 B il R U ) SR FH S e 2R Ak S-P RN 48 P43 W s o 400 () 32305 . ¥ T T i BB 3 e ki
AR R ETER L 7E CEA K-, ZER 160 B iR HA ND B35 19 41(10.61%) , H s i %
(synaptophysin, Syn) FH44E 5 ] (26.32% ) | #& 4% Uk 2 11 (chromogranin , CgA) B 7 41 (36.84% ) | #1 £27T
TR 5P T (neuron specific enolase, NSE) [H4: 1 1 (5.26% ) .Syn Fll CgA [RIH FHYE 6 1 (31.58%) , fF
ND 1 B AN ND (79 [l B 985 20 1375 CEA 7K 43512 [ 16.54(2.5-89.92) Ing/mL #1[2.71(1.56-4.97) Ing/
mL, W A ST 25 57 (P<0.05) . TEfE: ND Bl S Syn BHPEZL . CgA PHELL  Syn+CgA FHEZ
1fiL 7% CEA 7K 343 %11 4 [49.36 (4.05-181.71) Ing/mL  [2.5(2.1-28.02) Ing/mL F1[87.7(16.54—171.25) ]
ng/mL, Syn BHIEZH S CgA BHYEZH Syn BHPEZH S Syn+CgA FHYELH L8 TEG0 12422 5% (P 43-51°h 0.198
F10.462), CgA PHYELLY Syn+CgA BHYEL L EAT i 22 57 (P=0.044) , Syn 51f1# CEA KF-4 5%
P DI ND i s oot BRAE 12 W R ND (9 il i (9 178 CEA B34 53 15.89ng/mL , BURkH:
44.4% , F5E 90.6%, BZR THIBUN 0.76, 4518 IML7E CEA W] REJE HU Al R £ ND 1% — 413 B %4
HIFERE

[EER] LNk, iR, IR

The analysis of serum carcinoembryonic in neuroendocrine differentiation of lung adenocarcinoma
HUANG Yujun*, YUAN Rungiang, CHEN Yingzhi, YUAN Xiaoling, MIAO Zhuofeng, ZHUANG Chuxuan
(Department of Respiratory Medicine, Zhongshan People’s Hospital, Zhongshan, Guangdong, China, 528403)

[ABSTRACT] Objective  To explore the levels of carcinoembryonic antigen (CEA) and the
correlation between CEA and neuroendocrine differentiation (ND) in patients with lung adenocarcinoma of
neuroendocrine. Methods 160 lung tissue samples with lung adenocarcinoma (including surgical resection
and biopsy by bronchoscopy) were taken in. The levels of neuroendocrine markers were detected by
immunohistochemical S-P method. And the levels of serum CEA were detected by chemiluminescence before
treatment.  Results There were 19 lung adenocarcinomas (10.61%) with neuroendocrine differentiation in
the 160 cases of lung adenocarcinomas. Among the 19 cases, 5 cases (26.32% ) were positive of
synaptophysin(Syn), 7 cases (36.84% ) were positive of chromogranin(CgA), 1 case (5.26% ) was positive
of neuron specific enolase (NSE), and 6 cases (31.58%) were positive of bothSyn and CgA. The levels of
serum CEA in lung adenocarcinoma with ND and non-neuroendocrine differentiation were [16.54 (2.5-
89.92) | ng/mL and [2.71(1.56-4.97) ] ng/mL, respectively. And there was a significant difference in the
levels of serum CEA between the two groups (P<0.05). In the lung adenocarcinoma with ND, the levels of
serum CEA in group positive of Syn, group positive of CgA and group positive of Syn and CgA were
[49.36(4.05-181.71) ] ng/mL, [2.5(2.1-28.02) ] ng/mL and [87.7(16.54-171.25) ] ng/mL, respectively.

VB fa, PLTFARERSFRAA, &, Pl 528403
*iB AR F ./ F 55, BE-mail : sxhyj@126.com



. 262 - ST EWERIF S 20154E 7 45 7% 4548 J Mol Diagn Ther, July 2015, Vol. 7 No. 4

There were no significant differences in the levels of serum CEA between the group positive of C gA, either
between the group positive of Syn and the group positive of both Syn and CgA (P =0.198 and P =0.462,
respectively)  There was a significant difference in the levels of serum CEA (P=0.044) between the group
positive of CgA and the group positive of both Syn anf CgA. And there was a correlation between Syn and the

levels of serum CEA. Taking the lung adenocarcinoma with non-neuroendocrine differentiation as a control

group, the cut-off of serum CEA to distinguish lung adenocarcinoma with ND was 15.89 ng/mL, while the

sensitivity, specificity and the area under curve were 44.4% , 90.6% and 0.76, respectively.

Conclusion

The serum CEA is possibly a simple and effective marker to predict the lung adenocarcinoma with ND.

[KEY WORDS]

i 2008 4EFLE 36 AR IC R A EUE B
N, BT R IR L 52.2 J7 , f A S AR s
%L 18.5% . Il LT (4K 2h 45.3 T1, i T A%
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Wy J BT A WV g 2w it N e S R
/NG AL o B 3R 2 AN R S 78 Ay A /) 240 it 9
HA MM WL, UHZ W T ", Dong!*
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o
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1.2 ik
1.2.1  figdifbije

XA ARASR ] S-P &K Syn | W8 3% UKL
1 (chromogranin, CgA) M #f 28 JC 4 5 M I 5 il
(neuron specific enolase, NSE) i) 2515 M . K H
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Neuroendocrine differentiation; Lung adenocarcinoma; Carcinoembryonic antigen(CEA)

A S —BUARAE 25 OO IR, AR P B A
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2 #HR
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151(10.61%) , FHrfr: Syn BHYE 5 141, BIES 26.32%;
CgA BHVE 7 41, B3R 36.84% ; NES FHE 1 41, BH
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31.58% , ¥ # 2 N 4 W 43 4& (neuroendocrine
differentiation ,ND ) (1) il f 4 2H 1% CEA “4[16.54
(2.5-89.15)] ng/mL, ANff ND [l B g 41 i
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At 25 (P =0.044), Syn L5 1M7E CEA
HKFEH AT, LIASEE ND B il Bt X 182, 12
Witk ND A i B 98 10075 CEA (9 e 3T 45k 15.89
ng/mL , BUBNE 44.4% , R 7Pk 90.6% , It 2
0.76, % ik & T 1E %% fE (receiver operating
characteristic, ROC ) #i£& W18 1.

3 it

1999 AF- 75 fii -5 1 i fif 9 20 200 B~ 70 S s o
HROBI I T T AR /I 2 1 A 42 P 0 i 4K (non-
small cell lung cancer-neuroendocrine differentia-
tion) AYHEE: , 8 AEOLHE T A BA ML N - IIE s
FEAE, (AR 2 A0 A PR B IE WA M 22 9 20 8 oA
1) CgA B Syn S FHTESRE, H A5 Mliph 28 i 0 A e
Je TR AL, Il 28 9 23 AR S Hh SO R I
b B TR TS HRAAS R A e 22 DA S A 200 D (Kulchit-
sky cell ) & A= 9 fi g o Tl fili fifr 96 £+ ND 24 2= /0

1 1% CEA S M40 &2 N 43 il 43 4L 59 Bl BR %2 B9 ROC
Hh 2k
Figure 1 The ROC curve of serum CEA in diagnosing lung

adenocarcinoma with ND

*®1 KHAMB CEA KT (ng/mL)
Table 1 The levels of serum CEA in each group(ng/mL)

Syn FHM:2H

CgAFHPEH (Syn + CgA) FHE2H

17 CEA 7K°F(ng/mL) 49.36(40.5-181.71)

2.5(2.1-28.02) 87.7(16.54-171.25)

Fx2 HAMmE CEA KFLLE

Table 2 Comparison of the serum CEA in each group

Z/P Syn FHPEZ CgA BHPEA] (Syn + CgA) FHYEL]
Syn [HPEL _ -0.1287/0.198 —-7.35/0.462
CeA BHMA -1.287/0.198 _ —-2.018/0.044

(Syn + CgA) [HYEZH ~7.35/0.462

-2.018/0.044

50 119 b33 4 HE B A DA ) B A A 0 28 PR 0 3
b, T EL S 20 A £ 3 A 00 A TR) #6400 it
AaHESN J7 2 G A A AR A i 25 P 43
B T o BN AR SCHR B CgA | Syn Fil NSE &
— 21 R S T R AU i R 28 P 4 0 3 AR 3 ]
Wk, AW E VR, ARG SR AE /N2 it g
(nonsmall-cell lung cancer, NSCLC) '}l J& 55 5
PIND, 7E5K 2458 % 206 1] NSCLC AYNDBEFT )
W5 ND & E % 39.8%, Syn BHHE R 44.2% , CgA
FHPER 25.7% ,NSE BH:% 50.5% , [ CgA FHPER
Ah B TARMEG AR BEnTRE IR . (1) W& BT

RN A —HE , R AEBFSE & NSCLC, 4
PG5 B SRl AR . (2) KI5 AR —Af, k%4
25 Bt FH %) & Envision — A9, R R A BT A
Syn.CgA 1 NSE HLripEduihk, K5 & f+2
DAKU A w4t A5 2 S-P i, ff
X EA A SR E YA, N Eh R R E
A ) PRASRIEA T 4 — B IR E PR A
HMBFFEAR ISR BTG AT bR A B i T AR )
BRAD, A7 38 3 4 SRS B TE R U

[ A2 2 098 2 WA A ND (5% i i g £ 5 77 1%
I IJC ND 4 fili B8 F2 I (P < 0.0005) 7 [ A
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S F I ) s Bl R ND 5 R 5 2 LR
ST A DLAE ND 2 il s W5 AN G i — A48 r
UL AT RE A ND ) iR 41 i i 8 0 2 Fh oy Xk
TG PEP T, 3 L T P ) o f 8 i e g 4 1
AR, insi ik A EAE AT T BE ), T
S A R0 ARG A ND A il AR 1
i CEA /K- T AN FE ND B il iR 98 B4 1L 7 CEA
K-, Syn 5 il CEA /KA AHCME FRATTHEM
134 CEA Al g/ Lk RETEHEY iz —, BEH
AEDF TS LT CEA i 36k | 12 2k il iR g A549
YL )RS RN 28, S HFX — 1S, CEA J& T4
U AME R 55, AEAE TAMRE I, ol Sy Bk aR
168 2 I 1 3 v %) A8 R R B 43, EL A () 0 S
IR il B S R L s Al O 40 A AR 2 0 ) 4 s A
2 | G B O AT 2 e AR
iR A B vh n] R A EE LI DS A C AT
7 TE Wil 5B 3 1LV Y CEA /KF 320 B T 1E
N Bl R b e 3 HLE I R g h ek R iR e A
70%"17  CEA 5 Jili B8 A= A7 R 3 YA OC 8], e
25 N o AR I il B g v, I T CEA JKF- Syn +
CgA FHM:4H > Syn FHM:4H > CgA FH:4H , Syn FH
P15 CgA FHMEYL . Syn FHM:S Syn + CgA FHPE4L
1ML CEA /K- TS24 25 5, 1 CgA FHES
Syn + CgA BHIEZHIMIE CEA /K- H A it of 2
5, 454 Dong S5 MWWFSE /R ND 5 il B di A= 047>
A, HIXBE2 &0 % 3L s M d £ ND 5 CEA
FEEEA M AE(P < 0.05) , B HFRATTHENM . £ ND
{14 i 968 200 Jf ] 23 WA TR 1 B CEA |, Syn (CgA I fE
Z 58483 Syn fEF#E T CgA, CgA nIBETE
I AR SR PRI, s Syn 2 57745 CEA
A RRVER, SRR — DA EIE S

ABEFE LAASEE ND (9 fili B S % B, 12 WG
ND {9 fitfi B9 1135 CEA B4 PEHR 90.6% , 7R
CEA I fig 2 T il Bt g £ b 28 9 40 Wb A i — A~
] B S FR A, (0 LR AIG (Y 44.4% ) , 321
A HE R s bRk W, CEA X il Bt g 2 75 f A
28N A AR B T 5L, e AR R AR s 1 5
2

Zi L prik, £ ND Bl 7 CEA K&
TFAPE ND iR . Syn 517 CEA BIEAHXE,
IML3E CEA 7K -] 2 T I fili B £ ND (1) — A&
iR SR QIR =L 7
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ARG AL TS FAER R I bR s 0 52 r i W

R EFEM R
[ E] BEREE T2 Ry T, Bl ka5 s A R 5tk (systematic evolution
of ligands by exponential enrichment, SELEX )+ A §ifi P& 542 FR SCZE T #eA5 . 1&g ¥l ad 5 704> 74 5+
S54GRS U s B L o> T AR WIS PR AR A AR R B 2 4 2 R AN WA P T BT I T R
o 25 A R 28 2R TR IS AR SOHE X T 41 R AL R TIC 178 B ZR S R 12 W FNR T 7 A BT 5 e A —
[RER] PRI RGN T 58 ERCR R gt
Nucleic acid aptamers and its applications in diagnosis and therapy of Alzheimer’s diseases
KOU Zhewen', WANG Jiapeng®?, ZHANG Xingmei'*
(1. Key Laboratory of Psychiatric Disorders of Guangdong Province, Department of Neurobiology, Southern
Medical University, Guangzhou, Guangdong, China, 510515; 2. The First Affiliated Hospital, Southern Med-
ical University, Guangzhou, Guangdong, China, 510515)

[ABSTRACT]

evolution of ligands by exponential enrichment (SELEX) process. Aptamers can recognize or inhibit the ac-

Nucleic acid aptamers are a kind of oligonucleotides which generated by the systematic

tivity of their targets by specifically binding to their targets. In recent years, aptamers have been extensively
studied and used for diagnostics and therapeutics in the central nervous system including Alzheimer’s dis-
eases. In this paper, the current progresses of aptamer-based Alzheimer’s diseases diagnosis and aptamer-me-
diated active targeting for Alzheimer’s diseases therapy will be reviewed.

[KEY WORDS]
nential enrichment (SELEX)

Alzheimer’s disease; Nucleic acid aptamer; Systematic evolution of ligands by expo-

o 2%

Bl /R 216 R ( Alzheimer s disease, AD)J&—
Tl PR ) oA A 22 RGEARAT RN , R R R
FERICIZ TR NI RERENS A S
TN H 2B A2 W R 428 5, AD 83 1 AR A
BORAFYGIN, © N H 28 B iyt 2 g, et
AD &9 ANEUEE 2010 4E8 3 600 J7, H5 7
M Z BRI AE 2050 4F35 % 3 452, AD Wiy i
AETEARE AR, 45 B R E Mt s R BRI
Trindi, L 2010 4E42 Bk AD iR YT 98 2035 6 040

{¢.3ETC, AD C 2 h ™ B Ry A BT R R, 4%
B B O I R AT 2 W FE T kAR R RaE
AD WRHIE PR BRI P ST 2k &
4B (senile plaque, SP) | #f £ G £F 4 45 (neurofib
rillary tangles, NFT)%E, AD f%) & 9% Ji R 14 AS T
e, BETACHTE R FERTIARSE H V€M AL (amy-
loid B, AB) AUERFAI tau & 1 Y 1 BE W 2 1k 2
AD KR E LR, 3 4MAh RNA 455 EH
TDP-43 .o 2 fili#% & 1 (a-synuclein) . 2% I & 1 E4

LA B BEARAFELAL(81471388) ;7 & 4 B KA L4 (2014A30313351)

YE Rl aF EHXFANEENFHANE, S AAERNWARBRARLEEZRE, ) &, M 510515
2. B FEMKRFEHE—GRESFR, 7 &, M 510515
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(apolipoprotein E4., apoE4) & 4 & 12 L i AL i 2
(histone deacetylase 2, HDAC?2) 55 A H.1E H o n]
AEZY5 AD WY&, X AD H i oA 2R
hJ7k, IR H BRI AD B N-H JE-D- K4
% R Z V& (N-methyl-D-aspartic acid receptor, NM-
DA) 54071 F £ 5k IE 5 75 il 410 1) 50 45 245 ) R e
iy 22 fi% AD HUAEIR

A e ST L= S e VNN 1 IR S vy d o A
FRGE | JCTE M RN Gy I S e | T3 5 2 2ok i
Jili B B AR T ok 22 R G P% . B TR
REPE IS 1A BBIR S BUARE A 25 s Ak o
FEREF s I 5 S AD (2 W G IT 2 AE AR
FH o AR SO I AR AR R T 7 B JR 2 Vi R s 1)
W ARG BFSE Th T AT 2504

1 EE

ARSI AL R 7Y 3 2 2 e A AL #5717 52
A5 B, BN . —Se BRI R 73 1 BAT PhAT 45 Fh 4%
FEARE DI BERBE /7, 1990 4F Tuerk %5 !*/Fl Ellington
SR S IE TR 4R B SRR R A
(systematic evolution of ligands by exponential en-
richment, SELEX )4 A i % £ G 5 Wi i /& T.DNA
A WA A PG R S 455 1) RNA Jr B, OF
i 44 8 T S AR BRI S T h SR
M2 (DNA 5 RNA) 4 A, BE DL 5 1k Je i 2R
J1 5B RR A 1 98 58 1 BSR40 B 3 e
i C T AT ARG ST B 2 B ANE TR, b A
AIBHGWAERE, FrUANBOZ R 5 E T2
Kk,

BRI TE L 1455 #8701 1 ML R g
RNA = DNA A il 2 f )~ B8 19 = 425 1]
L5484 R (I ER BRES T G-DU R ARSI
423 () 454 5 #0031 (Al G JE AR ) | U SR
HAERPE SRR ERNZGY ., hTHES S0 7%
W% HRR RS, SR T RANTE A — TR
AR TR AT S 3 E - A S5 R )RR S L
[ /REN

SHRMLE, @R R 2 (1) 5
TN AR E R SRR | T LG
FAF, (2) Tot s R FBEPE | AT AR A A 12 W A
WITI TR, (3)#85r 1) iz JF HA5 & 7%
3w Fese kiR, (4) 5 TORSNG A, ji

WIAHE R R EAAET

Bl AATT X A BE T 2 BE AN FHF I TR,
I LT O BN AR B (2 W KR 7 7 1 — 51 A
g B Ao B, 3 e 7 H 5w 1) EZEH
LG PUME BUEE I PuEE PUISAE LR K
PEVH AR ARk 38 e T Ok B o v H
TR A 282 R G 12 W SR YT L4 AD | il i
S TR e B FRE LT ) S0

2009 4, MR E LI T A B XNA (xeno-
nucleic acids) 4 F 7 1 2 8 T g I 1T 4 DNA
T RNAT, X2 XNA 77 FHE 5 B AR RNA 5
DNA #2546, I H K42 DNA i fl RNA i (1 /E
Mo AATE BT T AT A — 4> DNA B4R Rk &
XNA 1) Z 5Bl A LU ) XNA §% 5% i DNA
) 22 Ml , X — RGeS XNA gt i {5 845 D
S VA BB AE TG L 2012 4F BN 18 3 BE K i
FEE o AT e 50 T4 R 455 1) XNA if
B 007 X SR B e T, 3K — T 1 B
E i I (PSR RS 3 G W= 3 DR = i)
A8 i R ek 7% T R A 0 A R 253 T - A 2B W R B
25 aly 12, 1O B A I DR I LA R
PEFEE

2 I&BLFHYTE L R——SELEX

SELEX J&—FhRE KIS # /r F = e 4% . iR
MAEEE BT R TER AR, KE2EGEN -+
SR T SELEX H2 AR AL 22 BEHLA W 1) SR 45
278 10M~10" Y 5E 4% 1 B8 SCPE i 2 A5 20 1Y
SELEX AR e sl f He R ik, /5%
R R A G T EITTRIT Y, B—fe it
4G 3 D FELE . ()G KD T 5L
AR SCEATIRE 5 (2) 45 I U H IR
WEAEW SRE A WEZT TR E; (3)Y .45
EEERATTRIT Y12 PCR 788 | 3 0l £ 357 (1) 77
AR E . —MZead 1 LA i vk B o] 75 2]
PRAR ) HL A S e SRR A D (S BT, BEE I
b op R I BT St K| R L e R S E e S
FUB A E I AL AT TR, e iE AT v I R
AR B RIS BT

SELEX £ R B AR IZ 1 /¥, X sei
Y EE A N T AW R 2K 2R
NS 2R T SRR T AN S 2D AT



. 268 - ST EWERIF S 20154E 7 45 7% 4548 J Mol Diagn Ther, July 2015, Vol. 7 No. 4

SERAL G SELEX $ AR 2833 TR 2ot | B 25 F
JEATIE D R B R B s A
b7 SR - G17R % N 5 Ny R A 2| I S K LS ¢ )
77 ¥4 T SELEX fifi 1 o $& w5 28 45348 i 1 19 )
fE B0 07 e R DB X SR Y R A | X e E
SELEX $ AR # %& J LA BB 3L,

3 EBHLFFE AD BB T A0 BT R R AL A

3.1 IERELFAE AD JAIT A

TE R FE HR 1R R T UE M HE T AR 2R 1 (amyloid
precursor protein, APP) . APP A5 2 XK kit .
—JEWE oo AR K A, AR BT TG R Y 3
T APP ( SAPP )5 R B-J3 MATE A -3 i )
HESEAE i APP P22 AR, T y-or B £
NANFE K FEAL A, AP 2RO R B R K R 1)
AB. b AR, Il ARy, A2 2 T EE Y AR HIA
AR A& NN K 2 5t 2 4T B 1 3 B2 R 4,
ABp N AR BB 10% , (HAT B 58 14 35 1 A
FHues,

TE 2009 4ETEASRIRE S AR &5 A TN HI R
A RNA GG AC -, US4 2 oRi 25010 ARy
YRR S h T -G B N2 A E207 SE it
it B G % W% BFF %€ (enzyme-linked immunosorbent
assay, ELISA) Fl 58 &2 45 1 W/ | i i 7 RE
HREE A ABw I H AN AR, MR, I A K
N2 if fic 1 f1 22 35 2 -R 7L R B £ BER (lactic-co-
glycolic acid-PLGA) 7T, DI 1 N2 i il -2
T R -RIALR R LR KL F (N2-curcumin-PL-
GA) D)3 5 0 % E #3421 B &5 5 e T e,
ZERF N2 G- LW R-RIAMRE L BER N
KL REUE A R HEVEMFE R AR, RIS 20
KL AT AR R — AV A %) T Eok n s i i
T 5 FINGS A EE T, NGB FIRYT AD HHE
FEPEHE TR T

¥ Ru (I1) (ZMEIE ;4,4 - F Ke-2 2/ -BX i
WE ;4,4 - IRIR-2, 2" - Bk E | My 18 ; — Nk g My 158 )
WE VS ARG AB HIR RNA G R 7 AT &
8 GE R F-Ru (1D R S a9 ehric i9id
B F-Ru(ID M E G Y5 AR R IL R W& i, o
FANANTERIE GV GRS, R
HEWATHT AD BE R R AL %
AL F-Ru(ID & G e A 2B AR W R FLF

AR GELS | T LA B F--Ru (11 & 4 0K 7T BE b
iz T AD IIRYT .

BrT AR LASL, B-VE M RETT 1A EE 1 2L 1
JE AD IRJT I H B, B-TE R RE ATIR SR 1 2L I
1 (beta-site amyloid precursor protein cleaving en-
zyme 1, BACEl), tLFR B-4;ibME 1 (B-secretase
1), 2N B £ B-r b, 2 AR AR AR
AR, HRTE A ITE AD Jog AP K figi 41 21
BACEI 35 M PR3 . 46 BACEL 1% 1% a
I /N BN 9 B AR i, It BACEL 2R
AD BT ZHAR ., BACEL YRG0 T H A 4544
S, Hoh A — AN/ BT X B1-CT (BACEL
cytoplasmic tail ) . B1-CT AR & Bt 7455
A7 5, Hod a4 CCS 45 1 45 432 15, (copper chaper-
one for superoxide dismutase-1, CCS) .GGAl %5 &
37 /5. (golgi-localized, g-ear-containing, ADP ribo-
sylation factor-binding, GGA1) DA K — AWM %5 &
fmi, Hrf GGAL FBEIRES & i s 45 i BACEL (1)
ZHi, 2006 IS ERE S B1-CT (i siZh &
A RNA T C 7~ & BE 5l S P 4 T CCs
AN TE, (BT F234 GGAL F IF 5 45 4 FIBE IR 137 A5
(O E 5 AR AL 5 I RNA 36 il 7 S| B1-CT 1)
PR ASSE R BACEL 140 i 18] 43z i, 0 e ik
B1-CT fi gi Xt AD BYA/EHIALE R OF5E, JFA Al BE
AWLERIBITER

i 2 &1 X% AD & 5 AL ) rh B AR R O
TAlxE AD #Y & L K HIh T B AR A T B T
H, G@RCTA ST/ FBERE TR S B i
B SRR R4S 38 T T A R RE BT R A T
AD HY 55251, AT Ok B 38 E 1 20 K AB 1 25
TR, #E— LS 13 BE 5 A9 I PR N
WHoe
3.2 IEMLT1E AD ZWi R H

LGk AD #8977 V5 AL 45 F) F I #0 1E L 1
SR AN A8 (positron emission computed
tomography ,PET) Fl# 4k i1 (magnetic reso-
nance imaging , MRI) 5552482450 R, AT iz FH i 4
W ARG EATH 2R, C&fiiks
B AT JC T AR SR PESS S ABy M ABy 55 Z )
5, BT LGE G T T BT AD EE RS WS I

A A KR SR8 A 21852 07 12
AD 75 ¥ o 3% BETT AR T/ N3 TR iC Ml e
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ARG PSR BN PR C B BTAAR s AT LA
S AT, AR PR LA G g A NI & 5 | A A= 4
SN 2R AS K, BT DI AS J2 Fe AR ) AR
M, EEFRIER T HA S T8/ Bt 5
B TC S DR SRR A, O B TS LT B AR
) ReFRAE T IR TE AT REPE . 2013 4, #F9EE FIH
SELEX H AR T — Al Fe 2456 AR 15k
FRICH) RNA & B § B552), B55 Al 454 AD &
HI APP / PS1 F L F/NR U AL 4L AR, ZEhRIC
() B55 AT B T s AR IR YIHIENE, I A5
A[FHF AD i PET 5 MRI £,
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i 45, RAPFMEE S SERIEEN «-2E fi
FER 1456 1) DNA SE LT, 455 Won gk ok
) DNA GGl W AE S ABw ZERWEE &, A ] BEHK
iz %] AD %% 2 W FR YT

I LT S 0] 5 PR A 18 36 /Ny T
B R FHUAR R R, Hoan. RSNk D
AR R AT BT S W R 5 o R
%07/ 5 TA B MG A 8o T
AR AR B IE B 45, X SRR A R Tl LT AR
PR (fG AD 55) 12 W75 I 23 A Rk i 2 1 1
H.

4 BETREE

i 15 0 245 ) A2 W isGR) B o 1/
Stk R E JCTEE | A0S 5 G
JEUPE SRR A, 18 T AR AR 22 R GE i T AD
A2 W RGYTY o DS RC Tk LA tHCEOR &
JEMAE MG RIRTSE R IRZ o AT AT, 2 T 1
FC 1~ B2 B AN YT BOR AT RE 2 SR —FE o
FHYLEYIHOR Z — o BRI H A BT 1E A I R 2y
Wil 00 A R A OV AT A7 AR SR AR B 08 77 3% A 3 Ak
(NN EZTR /R =yack A TR R (S SR [ B
B BN R ABE A A Tt — 2 B e . AR B 1 e
THHTERIRA, BT 2 7E AD S5l 22 1R 17k
PR 2 W7 5387 7 A R

5% 3k
[I] Peri A, Serio M. Neuroprotective effects of the

Alzheimer’s disease-related gene seladin-1[J]. Journal of
Molecular Endocrinology, 2008,41(5):251-261.

[2]  Prince M, Bryce R, Albanese E, et al. The global preva-
lence of dementia: a systematic review and metaanalysis
[J]. Alzheimer’s & Dementia: the Journal of the Alzhei-
mer’s Association, 2013,9(1):63-75.

[3]  Jucker M, Walker LC. Self-propagation of pathogenic
protein aggregates in neurodegenerative diseases[J]. Na-
ture, 2013,501(7465):45-51.

[4]  Tuerk C, Gold L. Systematic evolution of ligands by ex-
ponential enrichment: RNA ligands to bacteriophage T4
DNA polymerase[J]. Science, 1990,249(4968):505-510.

[5] Ellington AD, Szostak JW. In vitro selection of RNA
molecules that bind specific ligands [J]. Nature, 1990,
346(6287):818-822.

[6] Wandtke T, Wozniak J, Kopinski P. Aptamers in diag-
nostics and treatment of viral infections[J]. Viruses, 2015,
7(2):751-780.

[7] Liao J, Liu B, Liu J, et al. Cell-specific aptamers and
their conjugation with nanomaterials for targeted drug
delivery[J]. Expert Opinion on Drug Delivery, 2015,12
(3):493-500.

[8] Xiang D, Shigdar S, Qiao G, et al. Nucleic acid ap-
tamer-guided cancer therapeutics and diagnostics: the
next generation of cancer medicine [J]. Theranostics,
2015,5(1):23-42.

[9] Herdewijn P, Marliere P. Toward safe genetically modi-

fied organisms through the chemical diversification of



. 270 - ST EWERIF S 20154E 7 45 7% 4548 J Mol Diagn Ther, July 2015, Vol. 7 No. 4
nucleic acids[J]. Chemistry & Biodiversity, 2009,6(6): 2015,21(3):458-469.
791-808. [17] Takahashi T, Tada K, Mihara H. RNA aptamers selected

[10] Pinheiro VB, Taylor Al, Cozens C, et al. Synthetic ge- against amyloid beta-peptide (Abeta) inhibit the aggre-
netic polymers capable of heredity and evolution [J]. gation of Abeta[J]. Molecular Biosystems, 2009,5 (9):
Science, 2012,336(6079):341-344. 986-991.

[11] Radom F, Jurek PM, Mazurek MP, et al. Aptamers: [18] Mathew A, Fukuda T, Nagaoka Y, et al. Curcumin
molecules of great potential [J]. Biotechnol Adv, 2013, loaded-PLGA nanoparticles conjugated with Tet-1 pep
31(8):1260-1274... tide for potential use in Alzheimer’s disease[J]. Plos

[12] Lee SJ, Kwon YS, Lee JE, et al. Detection of VR-2332 One, 2012,7(3):e32616.
strain of porcine reproductive and respiratory syndrome [19] Babu E, Muthu MP, Sathish V, et al. Sensing and inhi-
virus type Il using an aptamer-based sandwich-type as- bition of amyloid-beta based on the simple luminescent
say[J]. Analytical chemistry, 2013,85(1):66—74. aptamer-ruthenium complex system [J]. Talanta, 2015,

[13] Kowalska E, Bartnicki F, Pels K, et al. The impact of 134:348-353.
immobilized metal affinity chromatography (IMAC) [20] Rentmeister A, Bill A, Wahle T, et al. RNA aptamers
resins on DNA aptamer selection [J]. Analytical and selectively modulate protein recruitment to the cytoplas-
Bioanalytical Chemistry, 2014,406(22):5495-5499. mic domain of beta-secretase BACE] in vitro[J]. RNA,

[14] Peng Z, Ling M, Ning Y, et al. Rapid fluorescent detec- 2006,12 (9):1650-1660.
tion of escherichia coli K88 based on DNA aptamer li- [21] Farrar CT, William CM, Hudry E, et al. RNA aptamer
brary as direct and specific reporter combined with im- probes as optical imaging agents for the detection of
muno-magnetic separation [J]. Journal of Fluorescence, amyloid plaques[J]. Plos One, 2014,9(2):e89901.
2014,24 (4):1159-1168. [22] Zhao X, Lejnine S, Spond J, et al. A candidate plasma

[15] Ashley J, Li SF. Three-dimensional selection of leptin protein classifier to identify Alzheimer’s disease [J].
aptamers using capillary electrophoresis and implications Journal of Alzheimer’s Disease, 2015,43(2):549-563.
for clone validation[J]. Analytical Biochemistry, 2013, [23] Tsukakoshi K, Abe K, Sode K, et al. Selection of DNA
434(1):146-152. aptamers that recognize alpha’synuclein oligomers using

[16] Ryckelynck M, Baudrey S, Rick C, et al. Using droplet- a competitive screening method [J]. Analytical Chem-

based microfluidics to improve the catalytic properties

of RNA under multiple-turnover conditions[J]. RNA,

istry, 2012,84(13):5542-5547.



TSR AE 2015457 #5574 4541 T Mol Diagn Ther, July 2015, Vol. 7 No. 4 271

miR-451 SRt A

'%E‘,‘l é]'éj‘}}-’éZ*

SH

[# ZE] miRNAs &2 RS 5MEREE ANMEIEET o AT 15 8 W) 5 B 9 5070 2 5800 W
i S 14 e A R RS VAR G /N FAE D RNA . miR-451 7835 1M 40 f 23 fb s AT e v e % S S A
o R AERAE S R AR — S iR A S a0 LR I P A R LR AR SC RN
miR-451 5 & A % JE& (AR S 5 b Je 1 — £33k

[£48i7] miRNAs; miR-451; B BF9E

The relation between miR-451 and tumor
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[ABSTRACT]

biological processes include individual development, proliferation, differentiation, apoptosis and closely related

MicroRNAs are a group of small non-coding RNAs that participate in a wide range of
to the occurrence and development of many diseases such as cancer. MiR-451 plays important roles in
promoting erythroid differentiation and maturation and also in some tumors such as gastrointestinal cancer,

breast cancer, lung cancer, and glioma. In this paper, the recent advances in the roles of miR-451 in tumor

development are reviewed.
[KEY WORDS] MiRNAs; MiR-451; Tumor; Study

microRNA (miRNA ) /2 EAZ 4 N |2 A7 FE 1Y
— R 20~ 22 G 5L 2 R 89 /N oy - JE G i
RNA, miRNA F 25 5% mRNA 1Y 3’-UTR .
X, K 5K E MGG R T
G, ISR 28 MR AR SR R A R
JESYIM S, TAE R miRNA LLH A= A i sh b
H SR PR AR AN 552 06, I 2 H A ™ &
BN A e g R — 288, WF5T &I miRNA
A5 T MR (Can i R R R | FLR R
Woiga S5 ) B R AR S R AR . miR-451 fiy
HJEH Altuvia 2576 2005 4F i A 36 /& RNA H
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RBOFr4, AL TREAMK 17q11.2, 50N
ERBB2(v-evb-B2 avian erythroblastic leukemia viral
oncogene homolog 2, ERBB2) [X 1 #{4F "', miR-
A51 TEIE MR SE, MK ZR G900 55 7 T # A 2 AE
F, I ELAE I e | e Jo9Rg | L8 <5 e e 4
GUPRIEA,  FJH miR-451, T ARSI i 5 i -

1 miR-451 58 Mm%

P I 3 I 28 48 H o DL A B B, 7L
2RI AR A R T o R L, SR H T
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RAFHLE S PRI AN B2 %] 40 BLE R HT B 2
Pk B 40 M 3 I 5 (B-cell precursor acute
lymphoblastic leukemia, pre-B-ALL)F1 8 i IF % 45
ARIATIIRIGE LI, 16 )L pre-B-ALL H' miR-451
R AT IE R XTI, 2P miR-451 7F pre-
B-ALL Hy k& @it & BEEZAE P, Lopotoval " 45X}
12 VERE AN M 1 %% (chronic myelocytic leukemia,
CML) BH5IEH NHETH5E, &M miR-451 1E
CML B KA B R ARSI, T H miR-451 5 BCR-
ABL A A B A, SodEd miR-451 5 BCR-
ABL H [A] —FR##75 , BCR-ABL Jiifig LA 5
BCR FEHE LAl & B, AT 5 R 2R i 2tk
IO, DTS 10 40 L5 35 B T 1 300 P 5 4
LS5, A EHEN, BCR-ABL 5 miR-451 A] g% K
P P AR A A AU B PR T B — AR A

2 miR-451 5hyE

I 4 2 S T 20 % R A BT e g 1
Yo 2 — 50 T AR IR 1 s R A — 2 [ SRR
JE R IR E RGN, TR T NI A i f
BE o B9 ] 43 A /N 40 B Bl 8 (small cell lung
cancer, SCLC) FIHE/NHHufififE (non small cell
carcinoma, NSCLC) , H:HJE /)N 20 o i Ja8 %58 %5 UL .
miRNA JLF-Z 5 T il s A8 & e 1) B — A B B
75 A /N0 i g Y miRNA (1) 26 35 3% 947 40 #r
A &% B0 miR-451 7 fii /)N 20 i il 8% 20 20 v 36 0k &
TV H N R E R, B R kR
miR-451 5 5 ik 7] i 25 3 ) F1 R (% RAB14 &
1 % ik ,RAB14 & [ 3 i5 ¥k &2 ] &8 43 1)
NSCLC #H itd o miR-451 fif 23 40 1 oh B, 2 5%
miR-451 I 15 il 9 40 M 1) A7 176 &8 o0 Sl i A
RAB14 SZELAY ) AL, miR-451/RAB14 4 5 AE
FH A $E ) PE X NSCLC F 3 1T WA — A BT 3R 7
N eAh, #EXT 30 4~ NSCLC AR J5 MUY B Kk
Pt WU B S22 BT 43 WA TR0 R 2 R Y R 4
H Y miRNA 9238 #EAT R, % 30 miR-451
FERCT BURR A & B, 455478 miR-451 1]
AERG R T NSCLC 40 i i) iy SR L), Bian 5§
75 AMNIF 5% & PR, miR-451 7E NSCLC 41 il & A549
R S A2 FR SR NI A T 40 e G A T B i T
AS49 X R ) A7 SRR | 10 LA R ML 0T B
J& miR-451 ] T Ake {55 %, W% T Bax/

Bcl-2 FUAH, B miR-451 £ B F i Ay 7 25 My e &
o FH k67 i g 8,

3 miR-451 5K &E

2 R 2 PN e UL I S R M R, B S
SR TCE R A28 KRS I AR
Jo R — A D g 35 DR ok 3 R AT 9 3 PR 5% A
B Y 2 5L S e . R, DR RDK PR
¢ J TR L BN B 2 I 5 A8 ) B0 T ARk
et £ BT SE ] miR-451 Y S8 F2 0k 5 % T
W & A e R AR . BFSRUESE miR-451 5200 i
JJR R e | SERSSERR T, TR R TR AN
PETE M, miR-451 [ F KA R I
JOIRE S — AR R AR R TR R, A P A K
F14) ] s X ) 260 M R 40 A5 3 % IO T oK et e 4
I, 245 SIS ORI B 2 7 AR R AR SRR A
T {68 15 J5¢ J550 88 4 S 1 T R B N T b 2l 2 . AMPPK
( AMP-activated protein kinase ) f& —Flt 32 (1) G 1=
FIH AR Az 45, AR PR e, R DA 4R
THWE I B IURN BB 1 A A A7, 3K P f A28 B T LA 2
et 248 L 35 07 A1 8 i AR FH 23R IS0 DT 3k 240 L )
FET-000 2 20 it e A5 v R 46 B T A B miR-451
F 22, T AMPK 5 538 i, dE— 2B T
YRR IR TE AR 2B s Y A BN B miR-451
(1) 2R I8 K P 52 B0, JF S AMPK B4, 35
TN B AEIG A B, Rl Y miR-451 f 3
Km0 T AMPK {3 53 B, W i i 15
i 98 240 L PR F— R3S A S M A B R
B, 340 miRNA-451 (% 33k, mT LARF AR b 728 40 ffe
My AR B GO/GL 1, I L3 i ik 983 400 M 1) 14
T2, BEAR AR 280 LA miR-451 119 /35 8 3k B AR
T Aktl BYTE M JF H CyclinD1 3 i 4x J& 25 1 i
2. LR 4R E B 9 & Bel-2 (1 £kt A,
M p27 MKMW, & miR-451 1] fg &
i A T AKT (5 5 1% 530 3% 11 175 5 40 M 04
T2, Yuan 454853 B 0E 52 CAB39 /& miR-451
() — A~ B2 80 3L N miR-451 3 i B 4 40
CAB39 HU LA, [ B30 il T PISK/AKT i i K 52
M) 52 J5 98 P 348 B A B S L

4 miR-451 53 pRIE
FURR IR & Lo b e i UL BB R, HLR IR
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RELRAE I, miR-451 AT RES 5 T FL IR
() %1 2 e, miR-451 7 4 it [ o A0 7L g 41 21

T 2635 I ELFL IR 98 40 . MCF-7 W] [ #h 433 miR-
451§/~ miR-451 A B Nk FL I 12 W i 8 bk 2
— U ZURR g S B 2450 B R 25 PR
HOHIRTT R W BB R 2 — 051 BFgY & B
miRNA 5 ZL 9 0 i 25 PR o 2% U1 AR ¢ P B 2R 1
S B FL R 22 2T 25 Y i BT 25 EE 2
—, 1M miR-451 REXE WLFLARE 2 20T 25 Al &= b P
WEAR AR 33K 75 20 MOt 25 4 3 5 10, miR-
451 7E FL 98 i B 25 26 41 il MCF-7/DOX H ik %
ik, AL miR-451 55 FL R i 24 40 B Y 22 25Tt 24
B FIR B AAROCT JF BAE M EZRG9T
FLMRIER B 7= A B LRI N A IR T T 2, Rl
b b 14-3-30 0 S B8O, L] A
miR-451 , I i A%, 14-3-3¢ 1 ik 08

5 miR-451 5 & i3 EPphiE

B Rk G 2 — I g
7" H M N 2R B A A iR E  miR-451 75 B 3B
JifoE v B VR B AR, HAE B h 2 T
P, It BB W T 85 U5 224156 Konishi /%
WEE T miR-451 78 B 2 1) 2k 5 1E
B ZH SN AR L B R, TR e R
miR-451 76 AR J5 15 9 HB o 12K 2658 e fE R A
PR R P I RS, JF HAE B R ek
(2238 LU AE IE B A M b 1) 2238 B B T+ 55 . miR-
451 15 5 9 2 240 B i) 2 3k BRAE 1M 3R v i 3658
BRI AR—FE, BHEEAWERE, (HEK miR-
451 £ B 2R i S ) SR SRR A R
95 RO T IR A W b s 0 L O O g 1 8 A AR
B0 WEoE % 40 BILs i R A e 4 & 8
45 B 96 4 B AR Th miR-451 1Y 2835 AKCOF #EAT A I
SIEH AL, miR-451 7545 B M8 H i 4 41
e 235 g gt ¢ AR v 2 2 R B AR R R Y L Sl
miR-451 B Y38 i 5 B4 2000 F4 s 2 25 1 96 41
Jifl SW620 1, 25 5 % P miR-451 3K (1948 fin 10 61
TR MARK, JFHATRE 2L JH PI3/AKT
T T 7 AR A VR 22

6 miR-451 5ffE
VT 9 6, 455 7 8 P T A DB P TF R 2 A, G

r T P AR R I R L e AL ) S M R 2 —
AT H F P Uk e 248 IR R M, R R
Joes ) R 9 R R A ER S LA 2, HUYR B F1ii FET-R
o AR TE RO R AR — B B R
RO TR, e B IR YT s PG
P2z B R A T 0 I TS UL B
# miRNA 7€ 7 J7 10 W T Z B 5%, miRNA 76 i
St e R R A E B W R, ARG ABE, S5 E
B R A AR SR Y AR R 4 LA L, miR-451 FE
IR S A b i Bk B B R 2P s
552 B miR-451 TR U e dn i 0 384, B
D47 <60 JHF 95 40 B B4 K, 3l AR A B 2R A
IKK-B /& miR-451 ()—AHIZEEH, I H miR-
451 ] GBS A B0 TKK-B 41 il -9 41 A
3 > 5 A WFAE A UE ] miR-451 #] T
M), I H 32 R o 8 B SRR T 2 1
FEIR AN IR N AT A >

7 miR-451 5B A%

R 2R T ROE TR, 2R LE R
T D AR A A 0 S5 DL R, LR T R
BRI B A B E I R R IR T HOR AR B
F L E R R NSRS T BN,
B & A il 5 3% 10 B3 (R AE SR AT SR A e ), Bl
miRNA 7 i 77 1 19 )32 A58, miRNA 7615 PR
AR P B O . 9T R U] miR-451 7R 8
R A2 I8, I H miR-451 b ar DUl
Tl PR YRS A M A G B, S AR R A R AT fig 2 A
P45 PGE2 il CCND1 35 Se B 27 53 41
Jones &5 3 12 K Ak T OGS SRR PR IE
miRNA FRRFET R, &I miR-451 FEALST
AU B R R 2Rk B R R $ 7R miR-451
AT RE5 5 PRUR B A7 PR AR DG 20 IS8 I i/ i s e A
R N YIRS 1 (apurinic/apyrimidinic endonuclease 1,
APE1) EWFLsh¥ b E 2NN I, BA
DNA #5516 5 16 M A LR IR D RE, 755 PR L
SRR R BT VE, Wi APE1 BE
B AR O B L RS & BRAE APE R A
B PR AR B, miR-451 (/)R8 2 B3 LR #E
M APE1 nJ GEE 144 FH T miR-451, 5201 miR-451
X HLHE L R MDR1 B985, ATTA 15 TR 8 e g
4 i 1) A7 HRAT



. 274 - SrFEWi SR AR 2015 4E 7 H

#7%

4 T Mol Diagn Ther, July 2015, Vol. 7 No. 4

8 miR-451 5 H {h jfyEg

AT & B, miR-451 78 B 5195 8 Mg
JEI R SRR, Ak O SIS W e
MEAEP R &Y™, W5 E & B miR-451 7 5P
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P-gp NS5 500 IR 25 Y, 2 E 78X B i
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HBHSUMAE B AL A fEE B EN TR
ik, JF HAEXT B 20 MR R I Y miR-451 4T
Rl By & B8 miR-451 7K~F-2& T A9, #78 miR-451
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IR Sk S0 9 A 52 K SR E 5 5 & E M E , miR-451
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451 AT £ 48 9 ECO706 4 L 19 5t F {228 | L i
Y REYE T, HEDZAE F AT g2 3 PISK/Akt 155
A 3 B S ERA Y

9 NG
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e U A R AR R HEMAEH =
5T MR kA R REMER SR, R
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ANFRAdiEbi B27 (52855 i

wE M R%

[ ZE] 58 EMHEH R (ankylosing spondylitis, AS) IR E WLE)—Fp B B G M . 90%~95%
B AS B A A2 A 405 )R B27 (human leucocyte antigen B27, HLA-B27) 3K B %15 , i B HLA-B27
55 AS A i G R HLA-27 BRI AE AS B2 W A8 AR F L2 W (AN PR S B R T4
W HLA-B27 [ 555 % J7 s 32 2847 0 41 M 89 (microlymphocytotoxic test, MLCT) | I B0 758 W i
(enzyme linked immunosorbent assay, ELISA) i 241 il {X & (flow cytometry instrument method, FCM) .
PCR %, A SCIEXT AS I IX L8 5L 56 212 W7y s SOL O a5 377 LIS | SEU S ARYE 3 B SRR R Al 1
Jrdki AS $2HE—SS AR

[RER] MAMEERL; AROHAEYUR B27; LRELE

Laboratory diagnosis of human leukocyte antigen B27
YANG Xiaopeng*, HUI Lin
(Experimental Center of Medicine,
Gansu, China, 730050)

Lanzhou General Hospital of Lanzhou Military Command, Lanzhou,

[ABSTRACT]
95% of the patients with AS showed the expression of HLA-B27 gene,

Ankylosing spondylitis(AS) is a common clinical autoimmune disease. There are 90% ~
which suggest that HLA-B27 is
strongly associated with AS. Therefore, the detection of HLA-27 has very important diagnostic value and
clinical significance for the diagnosis of AS. Nowadays, the methods used for detecting the HLA-B27 include
microlymphocytotoxic test(MLCT), enzyme-linked immunosorbent assay(ELISA), flow cytometry assay(FCM)
and PCR. In this paper, the current methods for the laboratory diagnosis of AS will be reviewed to provide a
reference for laboratory to select the appropriate method based on the detection of AS according to its own
conditions.

[KEY WORDS] Ankylosing spondylitis(AS); HLA-B27; Laboratory diagnosis

o 2%

5 B P A # 92 (ankylosing spondylitis, AS) &
— 2% J2 R RCRIGEE O R A T 8 M S E T
PRI, SR IR B M AT DG e 1 B Y AR SR AL
il AN, AS B RIZ W 38 5 SR 21 298 HE 5K
1984 AFA AETT bR, {0 8 SR AR AR A K
BORAHE REEE TR IR L R A
AS i NIRRT R ITAR AR X2
TN AS P5RF R R R 22— 2 R 4 B
K45 A9 G L 1973 4F Brewerton 28 il 11 b & B

T 5 FE AR O I NS B SO A b
HLA-B27 $T Jit (human leucocyte antigen B27,

HLA-B27)1 HLA-B27 & A28 FEALUMAIEE
HBIRMFIR = Z—, T AEE 6 S akn
MR ENUAR A A A A, R
2 0 1) 5 THD S A B S . HLA-B27 HiJEFHIE S AS
St v PR DG (20 [ A 2 A 3 A ) ] P A [
ANFEERER AS B K HLA-B27,IE5E AS 3
1 90% A I HLA-B27 $t )5 BH A, 1 1E # A B R

VB ZMNERZNBERE S LB PO Hw, 20 730050
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A 5% ~ 10% kK5 HLA-B27 HT)5 i F
HLA-B27 1E1E# ABEh A %35, HIt , HLA-B27
FIVETE AS 1207 b REARE 20 3R 7800 454 RV 4n
I HLA-B27 X3 A i J& by i 2 B AR OG99 2 1Y)
AS BEARAR G B2, Y B 12 W
N AS I ATRETE K 50% , i HLA-B27 4 FH
P2 W AS BRI AT i B 95% 72 7 4 i iR
# HLA-B27 JBAPE, W& AS MR 2 3% /2
1,

HLA-B27 %35 550 HVEHHER B UG, K
A 1M HLA-B27 #4312 40 B2 Wi B e AL
R EEFBL, HLA-B27 HIARIN 7 sk A2 5 AR
()R ST HETH A HLA-B27 #7774
A M E AR 7% (microlymphocytotoxic test,
MLCT) I He 32 W B 57000 2 7 (enzyme linked
immunosorbent assay, ELISA) i =CZH A {2 (flow
cytometry instrument method, FCM) .PCR %,

1 MLCT

MLCT 3 HE A B Ry . A Sk 2 448 it 5% 1
HLA-B27 i) e 55 rh M B iR s &, 7E#b
S 5T, M B FE T AL, 1 A M sE T, 3t
T4 RE B 2B R I e 6 . HLA-B27 B4 40
L SE R R o, IS B B ULER T i i
AT 43 H SR > 40% R PHE  SEAIIE < 20% K
FAPE, 20% ~ 40% M7l %€, MLCT 35K HLA-B27
PR S0 A BT AN TR] A s B PE 25K 91% B
JBEME R 80% 01t A g L BH MR 65% | BUER
PR 13.3%12, RZHCHRRIEIA N MLCT 2%
(4 BE R BB R 85% A2 A7, UBNE N 74% 15
A AR K B 22 S 3R MLCT 75 4l AL Aoy 258
fief A1 JE AR O A M, H AR N BT TR A A
NFEMHEZE, R F0E LR A 0 85 (4 5 1
B, N2 HLA & B 2852w, S H 30 6 ok A
PHM: . H MLCT J7vk nl fig 2 PR e 55 R 22 d 41 i
R TR 1) B27 43 (500t sl 45 4 028 A B ALT
2 J T A B P B PR 25 R Hl T
MLCT i fir it {3 a7 2, R s AR, (2 iF 2
PR B 1 B ik

2 ELISA
ELISA ¥k bR iC 22 o B BT 44 s 1 4600 1.

51 HLA-B27 Hit )it , HA PR PR, A i
TEHBH MR8 95% , UM R 80.1% , F¢ 5 M H 2
ik #) 98.9%10 HAGHRIL T MLCT ¥, & & 1]
AU 20 40 M 3% Fn PCR 35 AH W 55 (H 240 E
ELISA A HLA-B27 WYFHIER K 87.5% , fHUEk
PE 75% ,F5 5P 00% % BT BLISA ¥R 1 &
ZriEPiR, 55i0E h I e kAR R
N, 1 HLA-B27 B3R X 23K 105 F, HprF Y
AR R R Ak, H ELISA kel
HLA-B27 #RAERI(E Pk, HARAR T KIHTRAE, 45
REff e BRI M 22 S5 ) i — 2P
FEAR TR A, RS A TR BBl A

3 FCM

BE# HLA-B27 Hu5g BEPUARRY HEL FCM 93
Jo, DL BRI A i PR AR O A HLA-B27 1)
FCM K R 46 172 W FH o H AT HLA-B27 Kl &
FH9 FCM 8554 2 . 3 [E Beckman Coulter 2
H] ) HLA-B27/B7 4 4157 #1 3% [E] BD Bioscience
/Nl HLA-B27/CD3 4141457 . FCM Kl HLA-
B27 H R HUE K 96.8% , F¥ 55 & A 93.5% , BHPE
AE 89.0% , BA M FUMAE A 98.1%),
3.1 HLA-B27/B7 1 A5 1Y 3= 2 A B

HLA-B27 HiyifEdiiA S5 HLA-B7 f77E 38 X
I, T HLA-B7 AHR 1 5404 HLA-B7 FiReF,
I HLA-B27 1 HLA-B7 XUHE A4 XoF Ik B 40 ifg ¢
1l HLA-B27 ik #1708, HLA-B27/B7 {5l ki
M AS H5 1 PHMERAE 91%~95% , FURE N 94% ,
RN 019221
3.2 HLA-B27/CD3 2H &35 i) 3= 2 J5 Bt

28 AS B FE 1) CD3* T Wk 40 M b nl i 3
HLA-B27 W335, FIHPEGARICHT CD3 kil
B CD3* T #WkEL 40, P O —Fh 28 Jehnic iy
HLA-B27 Hi/A 708 CD3* T ik I 41 il HLA-B27 £
Pk, SERAE RPN BT A DG RER
SEREHILS B FHPE(E 2, T 5 HLA-B7 /7 7F
RN, I S = 10 DL A FR A A R BE P 6 ]
fit, BF9% W7~ HLA-B27/CD3 2H 41746 HLA-
B27 1% 22K N 5%, H A #R4 J5H k& HLA-B7
PUIEPHE A B3, AT RE S 4 HLA-B27 14 ] Wi i
AR 25 5 H R A [ PN 2 A R R G P
i E &, 5 E NGRS, #ICT 10 A4
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SRl KR FCM A6 HLA-B27 B R B
FAH =147 W BURE N 81% , KRN 95% , 4
eI FAE AL R =140 B, HRBUER S 92%),
TR B RG220 i T RIH2 I AS A B F
A HUE 7 GE KBS , Bk, R LG A
H R =140 J5 08 T —i o Fe 2t B4 BT AS
BE I RIS, ARG IR X, R IR
I A G, JE AS 2H HLA-B27 FHE 3% R W B i 45
&, AR 10.18% , 5 Z B EAHFT >, H A HLA-
B27/CD3 AR FIA M AS BE A FHITEZR A 94 ~
97% , UK 88% , HF5ME 96% , PHE W AL
100% , M TIN{E 86.8% !,

4 PCR %k

41 PCR i

S5 A1 3 Ky 91 43 M 26 B HLA-B27 (1) i £
ArEEEATANE F 2 A1 3 B % HLA-B27
HMET 2 13 B SRR 7 5 2 0 R S 1
SIS ERE BT A, 7T T B27 R ALK
W, PEEAERH PCR #ARXT 100 ] AS Ji5 ANEAT T
HLA-B27 i), HC R A58 4 S | PH P S U AEL | )
PEFRIE LS T 97.6% 100% . 100% .98.3%%

HLA-B27 W A 7E AN 5] (4 e A1 1 X A 45 A7 1
BLANE] . B2705 MERA] ULF R A A F, 1 B2704 W
RUDIE i E SO SR . 554 HLA-B27 [A]
— R AERNFENBEF S AS B XRBEB ] A
27052704 2702 WK1 5 AS () % A= 5 1E A& | i
2703 .2708 2709 2707 5 AS #y %A S fiAH I 3]
PCRY ¥ B 5| ) 8 45 P 2 ZE I T 5149 3" Ui 1)
1~2 MRS SR LT, 27 AEC S AN EE
O PSS Vel R e i e e ISP R R d o
514, BiAl X4y AJA) ) HLA-B27 WA {H HLA-B27
WA R H C i 1994 4E 8 7 B BAE R 105
A DR P S Y HLA-B27 257 BE [ I IR
{8 11 PCR 7A8E4 T W P K% HLA-B27 3 < 7 A1)
FET M AT R I AL, AR R
AS B R FREHLHI AT fiE 5 HLA-B27 #4530 AU iy 247
FP I O, TN S5 45 0 AURE 53y 91 A o7
4.2 HLA-B27 mRNA 4

i 15 DNA J¥ 514 HLA-B27 A] B8 JC1: A 5L
IX oy ELPEEAE AR BE MIEH N, SRHIE &= PCR
K 1 HLA-B27 mRNA 2 i A LA 7K b i — B Fe .

Liu®4EX5 15 1] AS #3530 ] HLA-B27 FHPEA
KR F R 51 LA M 20 1) HLA-B27 5 BH 1 49 1F
B NHEAT T A OCWESE, AR F R 5 - 3R i
#E 3 /)2 W (reverse transcription-polymerase chain
reaction, RT-PCR) £ R Xt 3 ZH X} 4 #17 HLA-B27
mRNA FRCF AR, L5 45 R AS B i
E A 2 41, JFE R AT S R RE S T
HLA-B27 mRNA FRiA7K - 550 B A R B0 15
SFRECE VI, e A e MUESE T g
0T P AT X 482 1] AS H I 100 i
ABES 9 FCM ¥ #1 RT-PCR #E47 T X L, & &
PCR 7Kl FCM 7 2235 A PHAEZH | 930 20 1 P P
F4351K 100% .0.83% ,FCM BH P B % H PCR W
BB 1S, 5 DU 7E 10° ~ 10°, 7E 80 14
FCM Iifi 5L X, % f PCR A& 73 49 BR 1, B R
4 91.25%, H. PCR A4 FHYEHE DB 7E 10° ~ 10°, H
fils 7 B 0 #5 01 Fil FCM #H FL %, FCM £l 5t
X PRI AN 2 A BT s R ) T
P, FCM JCikAf s , i 2 i PCR 455 51— H T4,
5l RAEAR FEAAH G

A T 3% I R | R S SR AR R
PCR 2 KK  HLA-B27 %/ /7, H PCR
P H AT AT — P R BT gy ik, Ht
Ty IEFERT R, T B 1) S G0 A ™ A% 1 5
W AF, WKL L DAITBER AL R ikt T
FARB M, KA B AL T Z RS I P 1 H R
B TE 5 A 2 A A, PRI 7 I RS il i i
FARA — 7 mMERE

HLA-B27 [H:5R 55X AS % R & A LR
M, — B 48 . AS &5 HLA-B27 A il =K A7
X Z, Bi4if T HLA-B27 B KW Gk e e
RGN BUAE IR AR 2 HLA-B27 #it
JRFIRRES S AS WL ERIFIE T & —8, |
I 458 S N7 FE Al — B[] . R [R] AS BB 22 1]
HLA-B27 [H M58 55 09 HA , sk = [/ — B & i)
FIGNI e, IS5 B T S M AS i A . R
B INE HLA-B27 9 FHE | BHPE 55 PR | BRI
W NHEAT 2 4F~20 4ERE T, A HLA-B27 58 FH
KPR A Z 0L F S, it & e, i D
Wit , H HLA-B27 o PHME B % S0k R 5, i
HLA-B27 55 FHE B & 2 0 F @t fER— M
%5 F#H, HLA-B27 FAMER S & e, H 9 T
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PR E I, O HLA-B27 Kolll 5 R BEf
WA, FAEY AS 07 VI H AR 2 I
WETH P

5 m

Ry —=|

2R S 6 2 A XF HLA-B27 %6 8 FH &9 JLFh
A A NS  MLCT 48 H 3 & 1 5., (H Uk
A% ELISA 1 I HUIARRL M Il S, {25 SR i) 52
PEAN TR s FCM 2k B0sR M vy, 54 a7 8, (L HG 0 B 1)
AXESAONAS | R A BRI T 35 2 B B i il FH s PCR
R S PR AR T DA AR AT (R R PR K
JeRG . BE WK, A T 8 AS 12 W R
Pk, AT LARIH FCM 2 19 v S50 14 17 0 6 7 Ao
DU o) 422 30 i S0 50 AROAE R Y S 1) s A 1
PCR 709 = e SR i AR A, TG 0 ) i =X 4
JHEASCIR) 6 2 B Bg 1T ISR MLCT 3R A, X 5E
PIARAIRAT, He—5 A RE 11 PCR 74 (1) B= B itk
(g il

Bifi 5 25 b A % 4l g BR 7 LA R 3t A% 2 J T %)
AS KA R BT AMGY, T30 & R S
ORI AH DG FE A A — A T o RS
ROREXT AS B2 W e M B A H R
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Molecular biological detection of alpha-thalassemia

GUO Liuwei*

(Clinical Laboratory, The Seventh Affiliated Hospital of Guangxi Medical University, Gongren Hospital of
Wuzhou, Wuzhou, Guangxi, China, 543001)

[ABSTRACT] Alpha-thalassemia is a group of genetic and hemolytic disease which is caused by alpha
globin chain synthesis insufficient or absent due to a group of alpha globin gene deletion or dysfunction. As
one of the largest genetic diseases, alpha-thalassemia is prevalent in south of the Yangtze River provinces in
China. Currently, there are still lack of ideal treatment to the alpha-thalassemia. Strengthening on screening
and diagnosing to the gene before marriage and childbirth is the best measure to prevent severe thalassemia
births. Therefore, fast, accurate and effective gene diagnosis technology is a powerful guarantee for popula-
tion, premarital and prenatal screening as well as diagnosis. In this paper, molecular mechanism, biological
detection and application for alpha-thalassemia are summarized.
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Figure 1 Chromosomal localization and gene structure of human alpha globin gene cluster

-3 AR 13k PR 1 58 28 1T 4y Shy i 2k R0 R A g
RASPFPASHY X T AU, AR ER R T 1
A o-FEPR 2 38 R T BB T2 2K, o- BR 2R 14 19
s, W (-ar) (o) 5 AT
TR 3 A - BE I, IR i 1k R o b P VA ML
FRA ar-H i3I . (-o7/) (-a2/) B RS h
N 8 LY o= g 280, )P b XN HE Y
HEHF F R AN 4.78% F1 1.61%2) 40 F [F]
— YL ARG T 2 A a-FER 92 S5 e (0 4 58
EAREEA N o-BREE F1BE, FROM of-H i 50, 4
(--SEA/) (=T A HUZRG AR I O LR R
R -l R R, AN AR R X R B T 3 A
o-FE PR (PR g --/-o0) AR 1 AN TEH Y o
KB R 408 1 H 9, If R R AR EA — &/
IR A AR K 22 5, B 8 A 2 B 0 v ifg 4%
I FAE, A B I PR R 2 ) 75 2 1
Lol 1 B2 N N T B Rl (1 T

IR ) X e AR B R T 4 A a-BER (SR
H--/--), FRONE AL o- M PR M (I 4T AR
Bart’s if JL/K 22 & 4F ), IR FH NG ILE
WAL T 8 7= Jg BUNBFPE TS . H Tk o 2
() o= Ml FP IR B0 B G B L 20 Fh, o LN BRR
UL (=-S5 FE T VG b IX 3% 5% 25 Y 5 7 2B 0
ik 7.84%% ) X F ARG b SR MO
AR A AR BRSOl A B, DL o 3R
REBEKMIER, Hit kI E DA 68 F a-BRE M
FEN S AR A BB o- b RSN K, TS
PO EH IL R o™a/  aSa/  a®a/ SR, ENTE
HZ R &R N 1.55% . 1.21% .0.36% 2,
TR e 2 Y b R O RS BOE T Y o- 2R R A BE
B LR PR AR i 2 Y A I PR 2R BRI I
G R Ol e N I FE | 7 N B || EA R = s B
FH(FERE N --/ad®) ML E EF TR T 60 g/L, 77
TE W ol 2 R A A T



BT EWHERIF G 20154E 7 4574 4543 7 Mol Diagn Ther, July 2015, Vol. 7 No. 4 . 283 -

2 o-MiERMSFENFISERNA

o-H B I A A= W A2 W TR HY PCR
PR | AL HE DR S 9 SR AT IR AR BT B R 2% 52
(allele specific oligonucleotide probe hybridization,
ASO) FITAFER H i L A7 5 DR 52 M) A L D8
Fr PR G T L AT R R RSB 3T
2.1 Southern blotting $# R

Southern % A Z 5% DNA B35 1) LA H AR |
TE3 BT PCR 7 8 Fil st A% 2 9 12 W 7 Br 25 07 11 A
HEANE . AT A — bl 2 R R 4 P9 DD T
PEFE K 2 DNA,  FH Bl W B JC P Tk o3 5 16 At
Wr, A5 Ix L6 7B AF B R B/ NIOF AN HL G 7
Z AR ET AE Nl JE e I - RN B, SRS S
S IR 2 FRiC 1) DNA 5 RNA #REF 2422, &k
SV B SRR E S R A S A AR R T B RN K
L BN R o-BREE 1k PR G5k 3 4 8
e, (HIZER AR BRI, B2 2
FLIN 41 DNA, Il FHRC 1 TR 42 3%, PR FR ) 1
HAEw Az B g R, (AR ol DNA 2
Wi 75 5 AL T PCR PRI 4S R 1 ik il 5
2.2 M PCR(gap-PCR)J& H A A I 2 Y o- b
HR R I A4 e Y T v

gap-PCR AR JE BT 5 6l 3 51 5 N 47 .
KNS, BRI ASRAE IE 5 DNA F7 51 fh A i
AR SZE (8 33 6T 51 49 =2 [) F B AT W o 32 22 T 0
IFREDHG VR E AR B b B, P2 o B B
DK, MRl A KR B R /N ARG R i A S DR AR
Chong 2 " 1812 H] H148 Z F PCR ARG 6 Fb
- B XUHUE AR R AL B 2 F PCR
PR B LR bR 2 RSt N LAY (--52/) |
(-a7/)  (-a*2/)3 B R M AP ifE 2T, B AT i
PR ST M 2 AR AR A AR R E S
TH = LA 0 H T A R AR -5 1Y
43T A R AT i 1 56 2 I, SR AR T2
Ao O SE IRR TR ECR T REEAR AT ) o-
i i 2 I B PR B R A 5
2.3 J2In] 5 238 (reverse dot, RDB)4% AR

RDB 7 A 2 H A A I AR § 2 -3 b 37 1M
MR — TP EOR B SRS R R
SR PRAREE A5 2 SC WA [R] 2 JE L 1 5 P 1R
FUT [ 2 HE DNA J7=, Tk 28 11 G4 58 ik

— R HBeR — AR A =, HEE T 2Rk
SRR AR Y IT A A AE, IR AR
B R[] B 07 A S 4 KG: DNA o 2Ry . 2R3
SR ST I SR 1) ARSI AR R UEB T RDB £
A AT F P2 W R Sk Y o- b i 3
ISR %7 R BT E N 28 T RE
s FERTE AR Bl g T - b v B Il bR A AL
(e AT AR AR IR SR R 1) i 2R AR
DEEGR R A - M T R, % BIZ 4 AR BE P v
i H WARBIR o- b BT S AR | IR T] LSS IE R
22 T PCR K il ™ 85 2 Y oo- i 53 56 DR 1) Pl 5
PR BB UE R I A5 SR T v, XA T R
MLPA FUH Al DNA 2 W17 i ) S e %, AR —
Pl 2 ) o e i i R AR i, T ARIE = R I2 W
PYHERRME , (A5 75 I AR5 AL 12 W7 S 30 2 vt
¥ R0 38 F PCR-RBD 45 & S iR
T R — U5 I ) A A ) ke 2 760 R 2 7R - ML FY
M TE WSO s T2 W, 4650 17 R s i) | A
WA W0 T 2 A F 2, B A EZ LR
T R BT R ) i A B2 T
2.4 PSR

F 1997 4 Affymetrix 23 7] JT 4 K DNA 5 A
AR T2Wi rhig 3, oo v AR B T 20
2t 90 AR P LUK S i VR i B KRG i e, H
FEAR TR 2 O [F 98 gk i #8541 [R]
B 5 F 1 4~ cDNA it i 2238, il i A ] B i 2¢
A5 5 B A AT BT B et SR Rk i AE 4k,
T RIZE AR AT DK AR R S 0 HR R B 2 T 32
By b, BRI —Roa] LI B A AR W03 R AT R
WA HT , AT bR 715 48 PCR A% iR B3 2% 22 5 46
s H B i PSR EA R B
A U CEATAREN A S SRR L BB | ERR
57K S W o Bh AR A 5T N7 i A
SR PGEZ R AR, B Cys ZEEhRiCRIS | P18
133 HY) PCR P9 L5 SRR WEBERS Uk, )5
A BN R ZRA L R ET B B 458 e, I T3
MRS R B AN R 8 B GAR 5A TE Rk 55
SR H W 235 5%, T [ B ARG 0 ] X L £ -
ot IS = i 2 AU K 2 A Gk 2k AU (HBCS |
HbQS) a- 7%, HAG M ZEH 5 Southern blotting 73
BT sl B P 25 S — 3, R bR A M TR
Hh oo b % I R 1 O A K iR L o- BB B IR T 2



. 284 . ST SR T 200547 A 574 45431 J Mol Diagn Ther, July 2015, Vol. 7 No. 4

2.5 SZEFHE G i PCR 454 fl st ith 22 (dissocia-
tion curve , DC) 7 #rH A

S5 AE 7 PCR 454 DC 7 Hr Ry —Fh
AN BB WL UK AR B S PR B T e
o 00 ke 2 AR Ml TR B ML A LR EIMAE Dol as ]
SYBR-Green il ABI 7000 #A8F 43 5 #E4T 3 A~
SO B A WEEE SN, [F] S #E1T DC Al Tm
{E AT, AR YA Tm (LAY DC I 1) 2 3 A
AU R R PRI TR 3 A gk Y R R Bk Y
() o-BRAR SO B, IR A R R A A
Hahoe i, BA BB & AT SR IO R ET |
AN LUK AR 2 A | BT e e S
18T 34T oM Hb I 22 0 R 2R L Y 77 T2 e, 2
A ARG TR, =R SCEENT SR A Tag-
Man SERFHEE A PCR R, T [A]— K i {4 £ [7]
At AGE I 45 A A -l 7% SEA Bl 4 480 e 51 I fle 2
TN IER P8, HRAE2EE PCR BAPEY 145 R 45
GH CtEZ S 2W Z KRN o- M 7% SEA K
LAY (A B R A -3 75 SEA Sl 2% 1 FIL
gap-PCR %, LA PCR #3445 5 7 W) Bk FL. UK 3 Bt
BARA a-HbF% SEA Sl R FEPIARL | DL IE KO L 43
BB I ik R R 5 S PR . 45 5R BoR iz AR
{HRESE AR 432 W, 1T HLRE MR AT 52 4
FrRAs v B AM TS G DT A A5k A A B 1 S A
FHM: R 12, F X EE TagMan 2B} 2% Y6k £ PCR
AT AR AR AT o-Hb 3% SEA SRS B 7 5K
FH 38 5 RIS I A A 512 W,

2.6 ZEBEEFRIP ISR (multiplex ligation-
dependent probe amplification, MLPA )

2002 4 B fif 22 %% 3% Schouten 55 /5 S IA |
MLPA $£ A2 3 JUAF & J e K i — BB X 1 I A%
PR T A PP 8 1A PR RS S T R R R . R
S 2 IRET AR5 (% H: (PCR 94 L B4 R
VK, AR AT S (T 7 A A T AR A 1
B, DNTTAT ARt B A5 50 N LT BT A A i A e
B I A5 2R MLPA B2 AR BX A J PRI e B2
RN, FE e T H i B 1 5 B 5 A I ) v
RN G F LD A T TR R A2 g
HEAERG A AR T R 7 722 45 2200 FH o FIL gap-PCR
B & MLPA £ AR AT B 1F o-Hb 230 3 N 1 12 S ™
A2 W BB BH P AR B . BT MLPA #5:4E 48

X BB AR A S BEOR B , AN IS A KR H
BRI, H DL R R A K H A T 5 AR G R
Hedhe, AR R 20 -1 58 3 R Bl S A 7 2 1 B9
AR
2.7 DNA U FaHrdiAR

X — A~ H A PR sl 3 — i B EA T 40 BT 1) Bk
WA Z — SRR AT R T 51 . DNA U745
BT DA 8 R GEAR 2o B s RS ) A, H
T C A2 Ak, BEE E NS T e
Ft, DG A 32 TR O i E R B
ZAEAR 2 BT B B W T Ok

3 NG

W& o0 1 A AR AR YRR A, oM
TS RSO ISR Z 4R, REHVHTHOR |
BONEPRL AT o- R MW, 1F o-H
T AR O £ 3515 IR 7 S IR AR T TR
B TARE EEAER], R IATERIS IR
JE R oot PP I B AL 50— 0 o T i ) AR
I, 7R 55 BRI A 1 7y T2 W ST
WA PR 2 HARRR A5 R i
H PR ARAT R AT B AT A9 19 7 3%
FERZ B AR T TR 5EG 7 oA, AW & R 58
L ARE R 2 THET BB WTEOR

SE 3k

[11  Yu XY, Chen P, Chen WQ, et al. The genotyping re-
search on 200 children with hemoglobin h disease
in guangxi province[J]. Journal of Guangxi Medical
University, 2011,28(3):365-368.

[2]  Xu XM. Mediterranean anemia prevention and control
guidelines [M]. Beijing: People’s Medical Publishing
House, 2011:25-28.

[3]  Sun SP, Wu ZK, Liu GJ. Research progress of molec-
ular mechanism of the mediterranean anemia and it’s
related microRNA regulation of expression[J]. Joumal
of Medical Research, 2014,43(1):135-137.

[4] Zhang ZN, Shen T. Standard of diagnosis and curative
effect of blood disease [M]. Beijing: Science Press,
2007:29-35.

[5] Chong SS, Boehm CD, Higgs DR, et al. Single-tube
multiplex-PCR screen for common deletional determi-
nants of alpha-thalassemia[J]. Blood, 2000,95(1):360—
362.



W SR TR

201547 H %74 %541 T Mol Diagn Ther, July 2015, Vol. 7 No. 4

- 285

(ol

[7]

[8]

(91

[10]

(11]

[12]

[13]

[14]

[15]

Liu JZ, Ou CY, Wang LR, et al. Detection of three
common, deletional alpha-thalassemia determinants in
southern china by a single-tube multiplex polymerase
chain reaction method[J]. Hemoglobin, 2004,28(1):39—
44.

Guo LW, Huang Y, Li YL. The incidence and genetic
diagnosis of P-thalassemia compound a-thalassemia in
the border area of guangdong and guangxi [J].

Chongging Medicine, 2010,39(14):1827-1828.

Xu WH, Cen XQ, Li XJ, et al. Genotying and fre-
quency of thalassemia in hainan province [J]. China
Tropical Medicine, 2013,13(7):804-806.

Ruan LM, Zhou YJ, Zhu ML, et al. Application of sin-
gle tube multiplex PCR deletiona-thalassemia diagnosis
[J]. Chine J Birth Health & Heredity, 2013,13(7):804—
806.

Li GF, Hu M, Xu Y, et al. Gene diagnosis of a- tha-
lassemia in guizhou[J]. Maternal and Child Health Care
of China, 2011,26(11):1667—-1669.

Li LY, Mo QH, Xu XM. Rapid diagnosis of non-dele-
tion a-thalassemias by reverse dot blot [J].
Journal of Medical Genetics, 2003,20(4):345-347.

Pan GH, Shen YZ, Huang Y, et al. Molecular epidemi-

ological investigation of nondeletion alpha thalassemia

Chinese

in nanhai area of guangdong[J]. Int J Lab Med, 2014,
35(1):56-57.

Tu ZH, Huang CD, Wen YM, et al. Gene analysis of
mediterranean anemia in haikou area[J]. Chine J Birth
Health & Heredity, 2013,21(10):28-29.

Ma XW, Xu Y, Dai W, et al. Analysis of the results of
screening and genetic diagnosis of thalassemia for 1143
pregnant women from Guiyang region[J]. Chongqing
Medicine, 2013,42(17):1990-1991.

Xiao QZ, Zhou YQ, Zhang YL, et al.Application of

[16]

[17]

(18]

[19]

[20]

[21]

[22]

single-tube multipex PCR combined with reverse dot
blot technology for the prenatal diagnosis of a-tha-
lassemia[J]. Int J Lab Med, 2012,33(3):271-273.

Zeng CJ, Liu JL, Zhuang XW, et al. Application of
PCR combined with flow-through hybridization tech-
nique for alpha and beta thalassemia diagnosis in wom-
en of childbearing age[J]. J Mol Diagn Ther, 2014.,6
(2):93-96.

Zhong HM, OU XB, Luo MY. Study on microarray
technique for rapid genetic diagnosis of «-thalassemia
[J]. Chinese Journal of Birth Health & Heredity, 2011,9
(3):23-24.

Yan M, Liang Y, Wang LR, et al. Application of real-
time polymeras chian reaction with SYBR-Green I
combined with dissociation curve analysis in molecular
diagnosis of a-thalassemia[J]. J Appl Clin Pediatr,
2008,23(15):1181-1182.

Yuan XW, Liu YK, Huang Q, et al. The establishment
and application of double TagMam real-time fluores-
cence nested PCR method for rapid detection of «-tha-
lassemia SEA deletion [J]. Chinese Journal of Labora-

tory Medicine, 2011,34(8):681-685.

Schouten JP, McElgunn CJ, Waaijer R, et al. Relative
quantification of 40 nucleic acid sequences by multi-
plex ligation-dependent probe amplification[J]. Nucleic
Acids Res, 2002,30:e57.

Ye GY, Zang L, Huang GZ,
drawback of the combination of MLPA and gene

et al. Analysis of the
sequencing technology in detecting thalassemia genes
[J]. China Modern Medicine, 2012,19(24):90-91.

Chen YJ, Yang XH, Zeng XQ, et al. The application
of multiplex ligation-dependent probe amplification
technology in diagnosis and Prenatal diagnosis of o-

thalassemia [J]. Chin J Hematol, 2013,34(7):591-594.



. 286 - ST EWERIF S 20154E 7 45 7% 4548 J Mol Diagn Ther, July 2015, Vol. 7 No. 4

(ARSMSWHAFAIEAE BN ) i

nh GEE Fa% Bus

2007 4F- % A 52 it 1 (MR A0 12 W7 ik ) e W45 B
INE GRAT ) ) CRRRIE I ) ) X T By 1A 5k 12
Wil il AR R R B T E
BAEF . B TR E BT AT P R R R
Y7 2 BH % KOF 1 PO B T 5 U ) B R
W hn oK, BRI TR S AT i R i T 2k
ANIE BB #40 In) L, 7 — 52 R BE 1 20 T A7l i)
KRE, 2014 4F 6 F BB T I (BT 25 b B A
BRI CRARHT R B )) ST, 1B 58 8 i 24 i
BSOS R (T RRE SR ) 768 (R 00) 1 iy |
W S (TN VB TT S 3 kg (AR A2 Wit 30 1 4 2
I ) CR B (I ), 3T 2014 4 10 1 H
ESE, B ) sy 12 75 90 4%, M T 1A
NS WHRA T E SRR R & X HIE A/
RN FEAR A | 7= S BAR B A AG 56
G R IEA 7= df i M AR B SE SR
R MBS BTSSR R E Ak
2 AR R SNE a0 78 A8 B Y = AR I o
SR TR (A S W il R0 2 AN A7l 1 kR 7 AR R
TERER | AR SO A T 14 Ff B2 o 1 A B I
LA B ZAR N B IR, B B A BT EIT &
BBA Y ATk D N B3 6 32 B0 %) 1 A B A O i ik
M,

1 ESMZETIXFIXE DK UARERE DR
=

B Ik Y HLE T RS2 B R Y € S, i
A R BEIT e WU BE A 1A S 2 W 1R AR 4 XU
KNGy g =28, AR B (AR SN2 W7 23 26 1 H %)

i e

7y 215

i

XF 77 i AT R [ SRR AR A LA B A B
2256,k H SR AT R R B PR R G AR A A e 2
0 T 2 DAy 0 A ) DA AR 288 ) 90 A Ay e 2K 1 1 e
B0 o X0F T2 A B 4 7, AT DL R R 5 =
SR BEAT WA i BE AT 00 28 e P 2R s FE
Mo MCHE T dl B SR 2EAT S0 ) E FEAR T 2850 Bt
TE XESE | bk 0 T 2 H A AR K R B TR
b B AT I AR AR R AR A
sty 2 I A Y AT T A 2 Y W A 0 R R R
JRURSE AL % 20 M A8 98 1) 14 T 3 W B R A B
INBA B XA R, A B TR R4
K, ZRUTREHEN N —ZPIkiE
B, X AU SO 5 R B 5 — L 2R AR A2
R, SR IBCTE M A 2, PP e AR = 2 L Rt 1o
TSR A I B 5 R A A AL
S5 N AR 285 i e Aok BT TR A SR 2 A PLR
DT A AL o AR R (R ) XU B, S i % e )i
BB T (RO AU e R () AR
O BRI A R AT A S ALR R
YA B f o, FIT 2 5 3 -7 A A
PRI R IR B E AT g B9 Ak L A
PRG3R G AR JE M e AR
S8 W iak 79 i PRAS: 36 45 SR AE O 1 12 W IR T
Wy 2507 WK E AR ST, X2
Xt BT g A ARl B — B ORI o X R R SS
N B iy AN RE R G5 I 56 — 28 AR A2 I i
FRUDN SR O SR, SR TSR N Le
e, Hal Bl dn B, 45 G 20K, Hint g T A R
FEUE . BE N — R AR SRS Wnial 70 48 58 h i X1

A AR A L8637 X £ £ B (2011AA02A101) 5 7~ M AR %) (2014Y2-00220)
Ve S As P K F ik 2 A I A PR 8] F S iE M S 4 UF ARER, T A, T M 510065

*iBIRAE A . %8 ) E-mail : gaoxunian@126.com



BT EWHERIF G 20154E 7 4574 4543 7 Mol Diagn Ther, July 2015, Vol. 7 No. 4 . 287 -

TR 24 I B A AR ) A B, HE A 3k
PRAMZ Wi 1250 Uy ] 5 Jm 0 B, 4 S8 i 2 AR Al
Al J i 2 Btk 0 kA B 2R AR AR
2 W R DR XU RS AR X B A, i o LS B el
PREE L2 4 AR, w5 S0 B SR R T Aol 8y ik
M AR A AR A R B A R E T
B R . 208 — 2RSS Wil o B 26 38 £ 22
i A AT RS B T R S B A
MU AR B (2% )t B 62 o 2 o B B
H T X AR SN2 WG ) g 58 AR
P S sie e B A A DAL, S — 2R i ad i
TEM A AL O AR A S, NEER EoRIF, i 2
X Al B BESR a0 of WA TR T B R AR B AT
REAR

B SRS RAARE
sty 245 i S B BEATLR RATT A 1) o St SR AR L A
wRINE

2 KRTFHFMmBEARERUEEMCIETE

BT CIME ) R 7 i AR BRI (I
EE) R AR R 7 B R ER 0 A AT X
PSSR | J2 A ) i B A RE S AR AR I 9 A 96 D7
5 BRI R 7 dh b 8 M 1 A5 2R A
P, IFHIE T AHBL Y™ il PR ZOR 9 5 17 5 i
W, ELITER T8 = A AME Wrinln] i ah BR 2
SRR 2 DB SR TR 2 W R AR AR T
Lo it B3R, 2 BRSNS il 7 i Al 2 5
Z |, WU & K7 1545 5, RV R) 27 i, A
[F) 187 2 7= Aol A JEURHAG B 4% B il 2 (2R 7= T8 R
B G E T L AT BEAF AR B 22 5, [ AR
PR X 5 = SR A2 ik 7R B SR B SR Y
%5 RO TR 4R AL 2R A M T
AR ) P, AR TR S A B
1 E AR IE S . B2 L e il HIRCRT A 2
458

B CIMEYWIBHLE T NS 56 5 A% J5 5 Rl ik
P RIS o 7 i BRI, T 2 A ik
HEAT AR L PPA o DI NHAE B A 20 H T
UG 6 7 T e PR B I A 5 2 A AR SB
LR Y E AL BT, R AM2 IR
FURFE I e B, RE (BES7 A BRI
INE ) FH R RIS Wil iR T i e

Fh ST e AR 3 A 6 7 B S S T A 56 i R
S AUAS R BEST S MR R R — B, RBE
0[] — e AR ARSIZ W50 3 A s
L, FZ RSO | RNk AR SN2 i
s BEHCE ML AR S 2 Wi o o AR ik
ML, 7l BT ETER S AR AT BT g MO NHIE A 21
T BB A S M2 WiiaR) AR S M2 Wiis o e 1
MRS e, AT R GBI BEAT IR R VAN, A 4% BEIR P
IR, WA B THIEANRLES . R AL
LW RGN L VAR, B S A
SMEWTRGE, LR — I RIE A RS2 Wil o)
RIMS WL AR . B, MBRST de Al
ZENMENS , ST RS A A SN2 B &R
G HA HEMb A, B M 5 7 il Y 52 4 M
PURAFIE . IESMTlL & R i Py s 2 5ok A [
PRIASME WrisGi) B Sk ZEAER I AR 5 100 S [R] &
JERIEES, GG RIS ATl i e S i 37, A
SIS IR 1T S S0 AL, 45 A AT 7 2
Rl AR T, A BT [ Al R e v A6
eSS R GE, RIS, A A 5
(/0

3 KTl IEM BB S SEHE

W (AR, PRS2 W i) 4 e PR A4 FiE 35
TIE H B PR IS 4 R A e PRV, B 45 1 R
SCHK i PR 22 56 8508 A i R8G5 (5 B . IRSh 2
T 35 1 8 56 455 0 M P B 58 i A I PR 4 fiE
B E , B VR SN2 Wil R A7 b Y & R | il PR 1 46
AR SR H S LK PR AILR 22 50 i R 3 TR
PROIRS Bt AL AR T2 B BT ey Rl A
Foft (A A2 W1 790 i R VL P 22 4F B P EEAN |
(RN N € 8D B SN E R IR N o 2 s
S S TR Y € R S V4 & DI e R iBO RO R
TS H 8 K40 D 3R B9 i PR AR AS B9 340 fE % IE
WIZAA IS Wil R 22 4 A 2808 7™ dh 8 R s
PR AR5 19 i A PP 7 2R 36 7 i B4 i AR Bz 22
Ak R RO AT A RO AL, S0 R 4 3 A
o, RN AR bR A0 ZER BRI $2 T A B T 24
PR BE Al PEAILR =07 BT, S A Ak B IR
PO X T/ AT I PRI 17 A, YA LK
PR 6 6 2001 A B I A I R a8 LA O 8 3
it R N T PEALRG PEAG 7 d i PRV B 2



. 288 - ST EWERIF S 20154E 7 45 7% 4548 J Mol Diagn Ther, July 2015, Vol. 7 No. 4

VR SRR O A T B BEAE
) I HLRE TT AR SIS W] i R B9 5 S8 2K
JO7 =5 i) FH 3N T 1 3 A R 2 o R 1

E 38

4 XTHRRZERE

IR ) R R 5T P E R T R A AN T
LHIFER ARG, MEERART R, haE
st 24 ity W B A BRI T L U0 R s A EAT S 7
il AP R PR A R A, KRB A R
2y TE M F R NS O i 24 A BT
AR 28 | 5 RIS W RIMAR R A% A h A
B2 R R TR, Hoh R N A =2
SIS TG Fh [ SR B AR o PRI 38 A I 19
IR R A i B 2 5 A, BAE 30 4>
TAEH NSER, XA B A PG 6 Y
P AREARILYR, XIS, AT A
EHR R A E SRR AR, R
Ab  TTAAAS R — 38 43, DT 7™ i 69 32 39T 4F
K AR A RCE AL R R R R i
11, WA EIEE 0K, RRR ™ i B2 A
Rk,

5 HWHITEREARIERBEERA1E

B E ) h 8 BOR T PE A v
NAME BRI, B AN 2 7E 1 AF N 4% IR IE 8
HI R — AR PR R TRE, B GERRD 7T E] R
60 T AEHZERK R 14F, HAUA — IR seblss  an
SRR I N BEAE B (1) B IR A e B SR AR 72
OREE A TR FERMI AR A R, T LR
IR I A RE K, HE i T A S
[) AR RN 28 5% AR | 2 KAE 28 19 I % B[]
[v] s 3 0 oMb 2 o T A Rk A T, £ A
M AR T 1 E 7 AR DL R A B RE TR
W TAETER, g AR ™ S 2 5 A 5
/NS Al 53R ol BT R 1 R A Tl 45
FEMRY 55 A AE

6 XTEEIMEEE

BCIME) e SESETE N AR T Z A BRI
JUE” SRR S B R i SRS [N RE S
ik ER SR AU LE T IEAT RO AT 6 > H AT AL,
AR RO RIERT 6 > H A 8 T HES: , S
TEMEAN S K 2™ AR A A R, AR B A
B ANSRANAT 5 HELE A AR I — 8™ dh
EUCEM L, B A 24 60 AR T B HE S H
TR IR SO0 R AT e, R
DRTE R WU R T ISR , e AR A 17 i TRy
RS —ErE A S I A5 BRI A
VPRIV T R FE I S A A2 5 ey
JEA AV T S I AR B BRI IR

7 B %

nen

WEE B (BB &, — R IV E A 190
5 AN BRAERLTERE 2R B TR B BT AR AT
RE A — AR HER AR AR BT e B
A ASMS W], S BB 2R B —
JEANAE , TR S IRE Bk il A 2
TELE T RIMER MG EOR , (EARSEAT ML A R BAR
FEaH LA B2 56 LR R AT B M A
iR, TEA T —SEr B AR 25K, 30 Al i
L BEEALE , RO PR BT Ik Y U e
XHASMZS W SeAT 7 JEAE B, LUXUR: 3 HiE
HEEEA PPl T A OB S AN A
PRAES™ i 22 A R AT ST, LUXURS: i A i 3l
W AT T ™A 0, 405 i AU 7 i PR 2B 7 A
I 25 AR KU 7= il A2 7 AL AR S | fle E AR A1 2
WA A Ll AR A8 5 £, 3 25 0D S TR T
R oA BRI A H W, s RS2
FMAE AR BRI B (Inik ) R G
AR AT K, S s Aok A FE 0 A
FITTATIE, B dh 25 i B 3R 1A B s T L (H
AR R



S .

ﬁaaﬂ‘i?ﬁiﬁb

4

EAMFRAREL LT RELTLESWEERE K F R
25 1k PR R MO

JifrIE A 2 ] R B S 0 S B PR G R B DU I R g B 2 5 B A B U 2 6 TR P A P
TR ARPA 169 5, DUSS DU R RAF Hf S A B 20t 2 0 B, BT T 1954 4%, 1986 4Rk
T2 B AERL K F R AL 2 S 06 2 5 O A ZE e L R A S R S A, 1996 AR E N
“211 TAE" H S EEBR2AR, 1999 4R At “RKITFE R Rz 0, 2001 4F24F}
BEVE R G AR, 2005 AR Rk IR A P 5 R U I AR, RO B R
W EEBUEZCA NIRRT ARSI . BUA AR P 2B 0T 3R A 900% LA L, % EUFE B
WA IR AP RIS | TR 2R | (58S 2 F4EYY . Rk
N2iG . MRmI2Gpas . i ke Z 5 13 e s, BB EARZY 1 500 m?, P04 OG0
H RS, ZmiEAERESI0R RS BRI RS0, S0 E i PCR AR5, DNA P (LS KA
IR 42 &, B EEZ 1200 JTIC,

R 1 T A P St B B BB, AR S I U ERIZ IR 5 T 4%l vKEZRIZIT 8 000 A, SEXE
JRHLZE2 6 000 A0, 4HAE2EI2WT 20 000 436, BLESCBURERSWI LRME, [RIFHATFE T Ik ER A3 A
FHEMT . AR IEINAS T FISH 21, LA C-kit, K-ras, B-raf, EGFR &R7E%/> Fi2Wi0 H

P E HAT EEMS T . (1) MRAEYAYT s (2) MR RE SR, (3) WATHER
MAAIBTIA;  (4) BT, SERRRESR “863” 8 2 T, EEH QT E R LW 1 15,
RABTESPHE LI 0, EEARBEILET FWH 60 &I, ZEARREELEEEIH 1 W42
B H I 70 W0, BHITZ ST 2000 TRTC, RE PG — 8% 2 01, AR 4% 1
T, ZEPABHEED T AR 1 I, PRPS AR — . AR 4 T, REIZEMILR] 6 I, K SCI
RIS 143 5 . BT 1238, Bl RERMSHEE 1535, Kt T — K& EM a7 2 A
MISRZENY, A0k ZE S R Be SO SR AR 2Rkl | 58 T R R BER AR IR | dE a4 X
P B BB EAT T
R 2N ALK
= Bt J B ARR AT X
WL VR X AR
Be 9 B R 2 4T Bk
S

E A% S YNE
LEE N T
B2 W7 LA B I IR e
U, KD
RS, A
155 1 s PR A B AR
£S5 ISEL 35






