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New progress and future direction of diagnostic research in hepatocellular carcinoma proteomics

PENG Zheng, DAI Shengming*

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

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

[ABSTRACT] Proteomics research on HCC helps to find new more accurate, more direct protein

biomarkers or proteomic patterns for the early diagnosis of HCC. This paper expatiates on new advances and

prospects in this field from serum, cell and tissue aspect.

[KEY WORDS] Hepatocellular carcinoma; Proteomics; Tumor marker; Proteomic pattern
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AUC £ F AR 0.79, 1 AFP 1) AUC £k~
AR 0.73, 1 H. Annexin A2 F1 AFP -4 I 7]
RRSETHRE IR S, REEE IR 87.4%, 55k, iX
SO 45 S AE HCC RN P45 2] 56E = 1
Pan &5 2050 B30 28 X USCER A9 2 bR AR AT S e 4
34, R B VIM 78 HCC & & 2635, 31 5 g 4y
PR ZEMEAE G, B2 78 HCC il & SK-Hep-1
HEATET XTI TE 38 A SR TR S 56, & B SK-Hep-1
YRR B MR E I R, ORI A
P HCC ¥ #e i BA EEAEH . 53 oh ik
g6 HAWAR G IO B R A i A5 R A
WoRIS | AR B BUR 5) wrde MO REN & H N (T v il
il 200 e B 4 B 11 Rk A LR AR AE R . AE D
Gh—TAEGE H, WF 5T A X E 5 980K e
(5-FU)Tif25% HCC 4}l & Bel7402/5-FU FIHAL
AHNHE 22 BEL7402 1) 2 EE I FL ik B, FF0di
iTRAQ %54 LC-MS/MS $ AR 345 s B T % 7, fi
2PN 660 Fh R [ P 0 BE 52 Fl A 3 9 A 41 AR
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2z R R ER, IEXH 28 T
Western blot £ %¢ Y% & & PCR 56 UF . H b 7&
Bel7402/5-FU 41 g #k i 3 ik /Y 5 Bk &5 11 A3
(ANXA3) B HIE Sl 22 245 24 P 25 DI AH G )

3 it

HCC & 4 2= n] IEFR TN IR M E, s
i b 58 HCC & e ol A v 28 1 s R S
AME MRS & 7 AR, 5 7 RAIX HCC 1
NG, Bl FAR (RE A ABF TS BT, BT HCC
A SCE F J3 o8 B F5 4HBE 5XAS BT TR B, Masuzaki
A5 RZE T 2012 4E LART HCC M SERESY, H12% T
AFP-L3 DCP GPC3 ,OPN IGF-1 VEGF ,VEGFR-
1 Z& R E AR ™, Lin Z#E T 16 5 HCC
B APRIC YA IS, X 45 Rk AT
B LT 27 Rl =L E HBFE SIS A
— Y A, Hoh HSP70 63k B3R A SCutiE =
4ok HCC i 4 2= W S i il 92 R 1 T 2538, IF:

i B ATTHE HCC W R 12l Y2 W 2 & Fl
RS TF ZA D7 H DI REHEA T TIHR (W 1),
WL 1 RATAT UL B, 72X 37 & B HCC A6
B I I AR AR B IR 7 T A A K ) TR
0, Bt 2B I RE AR T RO AF 5 AS TN, Al i s
BrE b 5 1E GE2 WiHE AR 4l & 1 72 A v A AS I
2, IR A S BUIRSS I R A e R B T I,
G N R—AS TR HCC B H A A WA E A DR
[ 2H 27 % J vl 31 b [m) 0 IR =E B AR 1 ik
i Wk 1R A P 25 0 B R 4 B RN T
H EAT# S — B R ERER Y, b5z 20k
A JF AT AR RE SRR 2 R,
FOR TR B8 45 AR, BRI, B RR A
RAEFH A AR T | TR A B R AR R
H 2R 14 0T 5% i A U ) B AR Rl B
AR B HE A R G TR A, BOR R 2 () HCC A 56 2R
F 5 B R P 5 AR 0K B & B, X HOC Ay
HR 2 W RNA TR B

F1 AXZRPRH HCC HXEBHLIAMHR

Table 1 Classification table of hepatocellular carcinoma associated proteins involved in this review

S HCCAHIFEE H AR Z L KA B ARA I L
OPNAHI LTBP2, —2t N-ZE 424 , hCE1, ConA- CD:ISJ, hnRNP ij],
LA o ’ HEHE o " OPN Fl LTBP2

Annexin A2[%

LSl Hp .«1-AT, ApoAl il C3, MVP Al BHMT™, LMNB1 I VIM™’ Hp. al-AT, ApoAl l C3
1R SERPINAI™! CCL15!", VIM®

- » - [17)
A= ZE PON1, POSTNI®! | N-Z, [t H4-K20( H 5E4k ) Fil N-Z pl7? ESNIEZO(EE%M KI6(Z.BA0)™,
52 R T HSP70 ,ASS1 il UGP21?!
it 245 ANXA32)

LB (ENEP S AR RERAE Y SRR 3197, CD44 ., CD147 Al EGFR™,

T S100A 14 F1 VIM?2!

CD44 ., CD147 F1 EGFR
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ANk Bk 2 14-3-3zeta B AP S B2 0P

Habtr B PR RE

(=] BE ARG AR AR ARER 28 U ( Echinococcus granulosus)14-3-3zeta & 1 AU 45
TR RESEAT BN AN 4387, Rk — DS R SR kG . A FIAEEERAEYEAGE PO
(NCBI, http : //www.ncbi.nlm.nih.gov/ ) FlJi 125 W) {5 B2 A58 0T (9 8 191 40 BT B K R 48 (ExPASY , http: //
expasy.org/ ) P 25 Tl JCHE RV RIEE 117 41 S5 4005 B i i TR R85 & e AR W5 B2 i i ik
XPZAE B 25 A A DD REEAT U AN A3, BRI BRI A KR 771 bp, 4ifith 256 AR, H A i
FE RS 23 B T (B AN 45 B 0 43012 29,4 kDa il 5.04, FUZEE H G5 5 IS BEIX, 454
&8 A o IRTEA 12 4> BT, AR T A O MIBAEBUREN i WU T Ak ek 4k
1 14-3-3zeta 85 H W AR HIRAIIITOIZE H WA Y FUIRE S T JL4th

(8]  RDBERZ L, 14-3-3zeta TH 1 EWME B2, 4540, ThAE

Application of bioinformatic analysis in 14-3-3zeta protein of Echinococcus granulosus
FU Ruijia, LV Gang, YIN Feifei, LIANG Pei*
(School of Tropical and Laboratory Medicine, Hainan Medical University, Haikou, Hainan, China, 571101)

[ABSTRACT] Objective To predict and analyze the structure and function of 14-3-3zeta protein
from Echinococcus granulosus by bioinformatics technology. Methods The structure and function of Egl4-
3-3zeta protein was identified from two biological information sites, USA National Center for Biotechnology
Information (NCBI, http://www.ncbi.nlm.nih.gov/), and Expert System for analysis of protein of the Swiss
Institute of bioinformatics (ExPASY http://expasy.org/), which offer the analysis of various related gene and
protein sequence, structure information tools, and other bioinformatics analysis software. Results The full-
length ¢cDNA sequence encoding Egl4-3-3zeta included a complete open reading frame (ORF) of 771 bp
coding to a putative protein with 256 amino acids. Molecular weight of Egl4-3-3zeta was predicted to be
29.4 kDa and its isoelectric point was 5.04. The protein had no signal peptide site and transmembrane do-
main. Secondary structure of Egl4-3-3zeta contained 8 alpha-helices and 12 beta-strands.There were 9 po-
tential epitopes in the sequence of amino acids of Egl4-3-3zeta.  Conclusion The characteristics of 14-3-
3zeta protein from Echinococcus granulosus was identified.

[KEY WORDS] Echinococcus granulosus; 14-3-3zeta; Bioinformatics; Structure; Function
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HrearE ), ek E U AL R AR BOm X
AT KF R On, BEAR B 8 TR A B BOZ A Y
G- P R ARk A E A M IR KR
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E s EHEFRAFTEFSRBRESR, Hd, %0 571101
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TR, T BE 2 T BUBER W) 1) [n) 22 H & GE
oM N R A=A f e, ELOE Y i E ol i

AR KL%

B AV FEOR AW LR, 12 E NSk
)27 8 T A R AR R 5 1) F5 B G T 5 T HRUAS: T
— i [ HE R B AR SR B I8 B AR A B8O T
W, A B ST BE L ]| IR A 2 A T
R TS AE | ARG 1 77 16 B A, AN
BT AR EFR 2 0 14-3-3zeta T, REDIE R
SRR A T e A T T RN A3y, k2
MBI B HEBORARYE , I R TR AR sk
R B TR AW R R S AR —E AL,
1 &

k7 Bk 25 OB R 42 K cDNA Bk SCE i
TR HE P A ml A, ORI P 45 31 24> Rk
JF 9 bR% (EST) o b4tk RBERZR L 14-3-3zeta 1Y)
R 2 5 51 N2 SCFE T AR B, GenBank 1 /) 25 5%
& EUB61917.7,
2 Fik

i# i NCBI ™ ¥4 (http://www.ncbi.nlm.nih.
gov/)BLASTx (http . //expasy.org/ ) #2 J¥ , ¥ 3 [A

7 51 G 1) 28 3L 12 )7 51 5 GeneBank A% 2& [ )it
JEAN AT R L, 2 L A D i, IR K
B[, FH] ORF Finder £ 4% H5E B S ith 1751, 9K
J5 B H] Translation & 77 #E 5 I fiy ) H 20 HE 1R 7
G, Gt 2 5L R Y 91 S H Al B Rl Ty 8 R
Vector NTI suite 8.0 #4172 J5 41] L X F1 F] F] Tree-
View software 73 7 i#f AL . 38 i 85 73 B R 4
Expasy (http: //www.expasy.org/ ) FIf #& it (1) & 1
2H 2R P H) AE £ 40 M1 T 5., 4l Protparam #E171%
B PR 5 Y T MotifScan X B i & (1 ot it
A7 I BEAV J5 T ; TargetP 43 A1 SV 41 it 52 v 17 %71 5
PredictProtein ¥l Il 22 B 112 7 471 1) 15 FBE X 14 0 45
K UL S 454 o B sRK v S RCh i 4r I
545 ; BepiPred #£17 B 4il iy 2243 71 ; Swiss-modle
O ATTER 1A BT ) = AR5

3 &R

3.1 LRI A

FIIH Blastx X 2% 3 PR #E 47 4% 11 2 7K - 18 FH AL
P, R T SCPE A — AR R 100% 19 )5
G, J& T4k ek 45 00 14-3-3zeta TR FS), 1%
4Kk 771 bp, FFCEEEHE K 35 bp~805 bp, i
5 256 IR, WLIE 1,

I ATGGCTGAGCTTCTG TCCACTGAGTGGCTT AAGGATTTIGCCCCTG AAGGATCGTGATTICG TATGTTAATACGGCA AAATGTCTTGAGCAG S0

M X E'E L gD BEW R E  DMIE PE

E 'R DS ¥YR T & K @ E E g

51 GCTGAACGGTTCGAT GACATGGCTGTTTGT ATGAAGGAAGTGACG AGGTTTGACAAGGAA TTAAACAATGAGGAA CGAAATCTCCTTICC 180

A E R F D DM A VC M K E VT

FE B K E L NN ¥ E E B N L ES§

181 GTTGCATTTAAAAAT GTTGTTGGGTCTCGA CGCAACTCTTATCGA GTGCTGTCAAGTCGG CTGGCTCGAACTCAG GATCCTGAAAAACAG 270

¥ KF KN M MG SE R X S Y B

S § B E A BTG DR E KQ

271 GCTCTTACGAGGGAG TATTTAGATATTCTT CAGAAAGAACTTAAT GCCATCTGCTCGGAT GTCTTIGCAACTCATT GAGGAGAGGCTATAT 360

A° L T R E Y L gTI L Q K E L N

r ¢'s o g § Q% § E R B LY

361 CCTTCATGTTCCAAT GCCGAGGGGAAGGTC TTCTACAAGAAGATG ATGGGGGACTACTAT CGATATAAAGCAGAA AACGCCAAAGGCGAG 450

B % 65 N & BEoE W B ¥ EES

MG DY 'Y R XY K A E ¥ A K G E

451 GACCACAAGCAGGTC GTGGAGGCCTCTCTT AAGGCTTATGAAGAG GCCACTGAGATTGCA AACGAGAAGCTTAGT TGCACGCATCCAATT 540

B:H K G ¥ v E A § E KA Y E E
541 CGTCTTGGTCTTGCT TTGAACTATTCCGTC  TTTTATTATGAAATC

B L G E B L XN §5 V E+¥ X B 4
631 GATGATGCTGTCAGC GATGTTGGCAGTTCC AAGGACGATTGGTGC

D D A X S n ¥ & 5 § E B I WG

ATE LI A ® EELET & & B ¥l

ATGAATAGTCCTGAC AGAGCGTGCCAACTT GCTAAGAAGGCTTTT 630
MN S§P D R AC Q L A KK ATF
AAGGACAGTAGTCTT TTCTTGCAGCTCGTT GGCGATAACCGTICA 720
£K'D §8 L EL g 1% GihR KNS

721 CTTTGGACTTCGGAT CCCGAGGAGAGAGGG AATTCCGAGGGTCGA GAATAA

L W T3S :D B E E RG N § E G R

E

ST TR N — A Z L FR ; IR EUH 7l 22 ARG A0 0 I RIZRHS 50l 2 k& &0 5
1 YARIIRERKZH 14-3-3zeta B ORF SRR SE T 5

Figure 1 ORF sequence of Egl4-3-3zeta and amino acid sequence
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AR ER 26 B 14-3-37eta D REBRAG 43 HT 45 11
BRA 2L RGN Z BRGS0 A

1 L1 100

Query seq,
peptide binding site

dimer interface

Specific hits
Superfanilies

1E, WK 2,

14-3-3 superfamily |

2 YRRIRERER R 14-3-3zeta PIBEIH S 4T
Figure 2 Analysis of functional domain of Egl4-3-3zeta

3.2 HAFEMHEAILME R

T2 2 5T RS A5 HL AL (PL) R 5.04, 40
1/ 29.4 kDa, 4 4R ET RS, 280 nm
LB FE IR IS R KN 34 380 U-M™-em™, 0.1% 4 &
B Abs A7 1.168; 4 B 48 A AR EE AT, 280
nm A EEJRIEE R ECH 34 755 UM~ -ecm™,0.1%
WRER Abs 4 1.181, MR HIFH N i) — 424 Jk
PR R B TR I, TENFL 301 IR Z1 240 M A4 S 3R ik
HIE 8 30 h, TEEEREFN KN 3% A FF R AR
FERME A KT 20 h #1010 h, 7ERAREREE
R A B FE R 50.32, 5 T HH 40, 78 A W
PERATRE . HEKIEECH 76.60, SR KE

H-0.675 , 8 1B S A R E KM
3.3 BT E N AR K B RS R S
PR A TN A K IE S KR,
WA K RLRLAR 2R 55 E AL 781, RS
PR, I % AR 4
3.4 B gMfIRALI T
FI ] BepiPred 73 #r %% 4 15 Y B 41 g 2k
PERALHEAT 75000, KIEFREA 9 MIETEML
JR. A/ (aal5-aa22, aa50-aa54, aa82-aa92, aal2l-
aal27, aal4l-aal55, aal6l-aal69, aal97-aa202,
aa210-2a226 , aa240-aa256) ., AH W 707 14 7 51 U,
1,

R OAPFREKE R 14-3-3zeta MIEK S 7
Table 1 The epitopes distribution of Egl4-3-3zeta

No. Start Position End Position Peptide Peptide Length

1 15 22 LKDRDSYV 8

2 50 54 ELNNE 5

3 82 92 ARTQDPEKQAL 11

4 121 127 PSCSNAE 7

5 141 155 RYKAENAKGEDHKQV 15

6 161 169 KAYEEATEI

7 197 202 NSPDRA

8 210 226 FDDAVSDVGSSKDDWCK 17

9 240 256 SLWTSDPEERGNSEGRE 17

3.5 ERI T gLy i

PINZE R R, ZE H B HEH UL o 1R E
(H) R E, 5 74.6% ;8 918 (E) i 52% , LA
th(T) 5 13.3%, WK 3,
3.6 T = 4ELEFy T

W Swiss-model 7E £k 5 #T & 48 Fil = 4k #4157
7 X 200 R BR 2% B 14-3-3zeta AT = 4EZ5 I K

[ PR I 22 RARGE G A A2 BR s A0 A5
DL AE AT i 7 = s ok UL 4,
3.7 [AEAE RN FE AR 3 A

B B ) H A Y ARG 14-3-3zeta, £LFE A
(NP_663723.1) . K Bl (NP_037184.1) . 3% 4 9 J& oy
(AAC17516.1) fE7Z 5205 i (AE089649.1) 2[RIk s
2% 1 (AGC74030.1) , Hy >k A B 22 1 (CDP94500.1) |
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Secondary Structure:
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61
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* * * * *
MAELLSTEWLKDLPLKDRDSYVNTAKCLEQAERFDDMAVCMKEVTRFDKELNNEERNLLS 60
HHHHHHHHHHHHHHHH HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHE 60
EEEEEEEEEEEE EEBEEEEEEE EEBEEEEEEEEEER EEE 60

T I T 158 60

* * * * *
VAFKNVVGSERNSYRVLSSRLARTQDPEKQAL TREYLDILQKELNAICSDVLQLIEERLY 120
HHHHHH HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHE =~ 120
EEEEEEE EEEEEEEEEEE EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE 120

T 1 T T T T T T 120

* * * * *

PSCSNAEGKVFYKKMMGDYYRYKAENAKGEDHKQVVEASLKAYEEATETANEKLSCTHPT 180
HHHHHHHHHHHH HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH 180

EE EEEEEEEEEEEE EE EEEEEEE 180
T IT T T T 180

t 3 * * * *
RLGLALNYSVFYYEIMNSPDRACQLAKKAFDDAVSDVGSSKDDWCKDSSLFLQLVGDNRS 240
HHHHH HHHHHH HHHHHHHHHHHHHHH HHHHHHHHHHHHHHHH 240
EEEEEEEEEEEEEEE EE EEEEE 240
T T T T TT TT 240

*
LWTSDPEERGNSEGRE 256
256

EE 256
1T 266

B3 ZHRIREKEE R 14-3-3zeta I ZREH
Figure 3 The secondary structure of Egl4-3-3zeta by predictprotein

100 r Echinococcus granulosus
10 Echinococcus multilocularis

5 Hymenolepis microstoma
Homo sapiens
m—  Ralus nonegicus
Brugia malayi
/ 7 Clonorchis sinensis
. / 68 Pl dium falcipanum

B 5 ARIEREKRER B 14-3-3zeta B4 F L&

Figure 5 Molecular evolution tree of the Egl4-3-3zeta

% By Wi Bk 4 d1 (CDJ05598.1) . /N F1 5% 4% iy
(CDS31680.1) 540k i ER 2 1 14-3-3zeta ) 4EN
RILRIF N IATZIFH R, 5B 5 s, K

Swiss-model 4 HTZRRLIREREE B 14-3-3zeta B = 4454 rh R R T 4Rk R 2% B 14-3-3zeta 5 £ R 4%

Figure 4 3D structure model of Egl4-3-3zeta

HNARFELE B SR GO AR Rt i T Al — 0 32



DLW IR TaE 20154E 5 7% %5 3H T Mol Diagn Ther, May 2015, Vol. 7 No. 3 . 155 -

Bl o HAPIBRBRERH 14-3-3zeta SE MMM 14-3-3zeta BIFF 51 b 3T

Figure 6 Alignment of Egl4-3-3zeta amino acid sequence with 14-3-3zeta from other species

A JEAE 23 3 K 99% F11 86% , [RIIE , A TKs Eg14-3-
3zeta 5 N FIK AT 14-3-3zeta 17 T 2K IFFIHY
XTI, S T dihn ek 2 d 5 AN FR AR AR
B [ PR EE 23 )R 60% 1 56% , 25 K 6 Firi .,

4 Vg

14-3-3 B H T IZAEFE THY)  WeE G B
R H DL R N 2RAE Z R FL s ) EAZ A
RS ZTIREER AT, B RRAE 5 T AR B R
b B 22 F IR S I 2R I a5 S, S 5AENE
A EAME R oAk YR T s A
S LA K e 1) A A 4 o R e S A B IR AR
el 14-3-3 A EA G S 2R b S5
— Sl R R B VIR DG, DRI DA S 1 A
ST IR YT 2 BT A Y R T i s i
TEAF A i 14-3-3 A V) E BRI IE T R
KRB AR F , TEAS R A AR R B B, 9 dn gl ol |
B HUBR R R TR 14-3-3 B AR
W5 % B O AT PR R R A S
e o F AR T H &M, A SCERE , S IE R
14-3-3 F eSS BALB/c /U™ A A 2 fh
PE IO 2 10 BH LA — e B D R e D
— I TR () E A 12 X R 14-3-3 B
VR e 25 A B 25 ) R B T RIE ST SR T
USSR, AR 14-3-3 B2 AT
B LA A N R S 1) G e R
Het o by b i E B A s, RS 1%
SR 14-3-3 ARy I 0 HE =F R R A R 2
— Bz WmE ™,

ARG IE T A5 B B AR 4R Bk 4
0 14-3-3zeta (WAL R TT | 2540 | D AE EAT 15000 A

T L A K 771 bp, de S 256 AR LR
SR 1 R ARG 2 e B TN R 4 R A A
HE 29.4 kDa f1 5.04, )8 FIEREHEEA, EA
R AR S FKE, BTN, XA B TR
AP MR A I, BmEMEANRSE
BOR, PFAREHEAENA ., WIZE A A SR
MBS EIX, “HEE S 8 4 a-IBHER 12 4 B-HF
B, DRRITIHE o MEEYUREN ,, —4E
S KL R ) 8 S TN 45 R R ARk 2% AL 14-3-
3zeta 1A 21 Z RSG5 G 00 s 2 RS & A0
M, ULINZEE AR 5 2R IR S & R (5 5
R A L SR I R A A B, AR B R A
S5 ZMEY SRS, XWHAR T 14-3-3zeta 7F
BREREE ., AERWEL B A EEEH,
o3 F AT o] DL AR R ER 2% B 14-3-3zeta H £
FrER G L ANAESE R R G K R i, R
T Ia—433Z, [AEAE 73 518 99% Fi 86% ., H 2 14-
3-3zeta 5 N HIK B %KL A T AY 6] P8 72 B 49 5
H 60% F1 56% , I H HE 4k 53 # 56 Z MR AL |, 3K #
R T 14-3-3zeta HATEAEZ WA, 27 L FTIR,
FATRI AR T 4k k3R 25 1 14-3-3zeta 2 (1Y
FEARRHE, XA RTINS S G MR E
%, RA T MR A0R IR 2% B 14-3-3zeta 1Y 2E )
Difg, MOHAE R A K &R E MEBUR S & e E
F, %R A SRR R IR R i (1)
Bl 16 M2 W 9 — A~ T2,

S % Uk

(11 8RR K b 25 5. AR ARk 2% HL Rl e 2 g
BEHUE A S PR AT 130, Th R RRF:, 2012,45(22):
4713-4719. (FH#FE 175 7)
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)T TIEAT g HIV-1 G v 251 DL e ik R Y
oA

FTEAE™ Aok ARCE! JmAg' FAXAT OARRS RE FH B A

[ =] BHW T 2013 4 AEH A S B VST 4 (man have sex with man, MSM) A&
B2 Bl [ 97 #-1(human immunodeficiency virus 1, HIV-1) @4 2 w5 PR R i 265155 0 K 75504
FiEk KA In-House 1%, ¥ 14 HIV-1 pol %k [H 2 F i X (protease region, PR3k [ 42 4 1 i % 55 fiff X
(reverse transcriptase region, RT)Z&:PHFor B Bl ad HIV-1 i 25508 2 | SRAS AR 245 28 A8 o7 4, e PR P
BRI Z AN, EER TE 203 AH HIV-1 G HE gt 75 DU E R 4.27 x 101 #8 D1 /mL, P34 {E %
K 9.37 x 10" ¥ U1 /mL; (5 B3 PRI BRI 25054610 2 N, 5 1.2% 25 1 A5 0.6% IR Z 7 A,
Hi41%; WAEMZY 26 N, i 15.4%, PR XOR WL T2 25 5872  RT [X EE M 25 %7247 : K7T0R \M184V |
T215IT ,K219E  K103KN V1061 \E138EG \VI79E/D; 3 T £ X 4% 41 2% 3 4% SR 157 3TC K2 FTC 11
T2 14, (5 0.6% ; BT X JEAZ AT i SR 1 5) EFV K NVP & M 24 1 41, b5 0.6% ; WAL )1
FH LA CRFO1_AE ¢ CRF_BC HA W EI N 5 | [/} B W AE MSM ABEf 5 201%, % J"HKEH
H MSM YL HIV-1 (55 B 25 3 bk o b TR IRAT , WAL T 24 3 0 1T fig O 2 46 A %45 s MSML AR
H11k CRFO1_AE ,CRF_BC T2V % J B WHIBEHEIR AT 3

[KER] HBHMATR; SR IR EIRYT ; HIV-1 2y

Investigation of HIV-1 drug resistance and gene subtype prevalence in man have sex with man in
Guangdong province

YU Guolong', QIN Bing® YAN Xinge', DIAO Limei', LI Jie', ZHOU Pingping’, YAN Jin', LI Yan', YANG
Fang', LIN Peng'

(1. Institute of AIDS Control and Prevention, Guangdong Center for Disease Control and Prevention,
Guangzhou, Guangdong, China, 510300; 2. The Preventive Drugs Department of Guangdong Provincial Institute
of Biological Products and Drugs, Guangzhou, Guangdong, China, 510440; 3. The Center Lab of Guangdong
Provincial Institute of Public Health, Guangzhou, Guangdong, China, 511430)

[ABSTRACT] Objective To estimate the drug resistance and subtype distribution among human im-
munodeficiency virus 1(HIV-1)-infecters(man have sex with man, MSM) in Guangdong province in 2013.
Methods The full length of HIV-1 protease gene and part of reverse transcriptase gene were amplified with
the In-house method. The obtained sequences were blasted with the stanford HIV-1 drug resistance database to
get the drug resistance mutations, gene subtypes and drug resistance. =~ Results In 203 patients, the median

viral load was 4.27 x 10* copies/mL, and the average value was 9.36 x 10* copies/mL. It was showed that 2

AEARE .+ A7F KA E N (20122X10004902) ; 7 F 4 B F A A 4 (WSTII2014A088)
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individuals (1.2%) were highly resistant, 1 individual (0.6%) was intermediate resistant, 7 individuals (4.1%)
were with low level of resistance, and 26 individuals (15.4%) were with potential low level of resistance. No
major resistance mutation was found in protease region (PR). The major drug resistance mutations in reverse
transcriptase region (RT) were K70R, M184V, T215IT, K219E, K103KN, V106l, E138EG and V179E/D. One

high drug resistance to 3TC and FTC was found in nucleoside reverse transcriptase inhibitor (NRTI), and one

high drug resistance to NVP and EFV was found in non-nucleoside reverse transcriptase inhibitor (NNRTI). The

high drug resistance in NRTI and NNRTI was 0.6% and 0.6%,

respectively. The CRF_O1AE was the main

subtype among the MSM population, which was followed by CRF_BC, and the proportion of B subtype in

MSM population was 20.1%.  Conclusion  Although the HIV-1 strains with high resistance level are now

prevailing at a low level, the potential resistance viral strains might have been prevailing among MSM
population. And the CRFO1_AE, CRF_BC and B subtype are the prevalent HIV-1 subtypes among the MSM

population.

[KEY WORDS] Man have sex with man; Highly active antiretroviral therapy; HIV-1 drug resistance

bl & SCRR R TR IR E AL 4G, H TR ki
RE LMW R B A EERE T, T REME
F A EEEMRATHIX Z —, SRR A
KA PEBFEN B (human immunodeficiency virus,
HIV ) f£4& 1 2207 3K, 2013 L P& 3G L 914 3
84.9% , Hor I3 B MEAL 1% L AN 2008 4E 11 6.0% %
EETHR 27.1%0, B TYURREIRIT R TR E Y )T
ZIFRE, WhsR2x BT 245 B bR AE AR h AL 15
X3 30T BT A N AT 245 W, 2 T il T 24 B Ak
EAREPE R F 2 N —, PR R A B,
B B 174 & (man have sex with man, MSM) ,
A AT RE D R Y D A MR 24 LA 2 AR TR R Y
MSM 1 HIV J5UR i 25 7K 78 4.9% , 8 H Bl
I 245 2 FZ W 258X, HAFTES o X 53 A
AHREPR R XY 2010 4F 59 MSMAHE
P A o AR b R R M 25470 Ak T AR K
SN I AR BRI SR BB R D AR ST
Xt 2013 45 R 44 5 43 Hh X BT & B MSM gk s
AT BE R R 24 4G, T i R b PR T 2
(I RLA

1 #HEFE

1.1 His AR

JTARA 2013 4E 5 B AT ABERT R BT
535 5 B R IR HIV L 203 A, 84 %t
LNTERRUE . R TE 18 A% KM UL b, SEE4ER
20.6 % 5 Rt —A4F 5 R & AR R 1 e sAT AR
TP B A g0l [k al b g 432 )4 M
A HIV A A

1.2 e

iz % -1 ROCHe Cobas Amplicor 4= H 3k 5
# & K X S Bt £ 19 Cobas Amplicor HIV-
1Monitor Test Fa il A7) & (%t ,ROCHe A H] ) , K
D HIV-1 e o, FEASHE AALER 5, A% R P2
AR B B A H B e TR A R DL IR &
BRI AS
1.3 JiEE RNA $EHURT H 93 33

T A e I 2 0 BE B AR A, FH QlAamp
Viral RNA Extraction Mini kit {57 & (1% % , Qiagen
N7, 7E QIAGEN QIAcube [ 8% R 2 B |32
HUHIV-1 5 # RNA,-70 TR H . QIAGEN 24
A — 21k RT-PCR iAF & (1, Qiagen 23 Al ) i
7% —% PCR 44, B NIAR 50 L, % RT-
PCR Buffer Mg* & ¥ J& 2.5 mmol/L, dNTP 400
wmol/L [ PRO-1 0.6 pmol/L RT-20 0.6 pwmol/L
il R &4 2 U.cDNA 5 pL; JZ I 41F .50 C 30
min , PEAT I 5% 95°C 15min K35 10 5 St il ; 94 C
AR 3 min J5E4T PCR 734 .94 C 30 5,55 C 30
s,72 C 1 min 30 s, 3L 35 53R, HUEE—% PCR
77 5 WL AE R SO AR | 35 ] QIAGEN Taq PCR
Master Mix X5 & , #4755 — % PCR 44, K i f&
2T . MAKR 50 uL , 07 TagMix 25 pL.
MAW-26 0.4 pmol/L RT-22 0.4 pmol/L & & %&
PCR /=¥ 5 pL; O 251K .94 CAEPE 3 min J5
#EAT PCR " # ;94 C 30 5,55 € 305,72 T 1
min, 35 MER, A SOV IR E R
OHEFE Y In-house J7 Al FH B 47 3% S 75149
W1,
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x1 BERZWMGRUERSY
Table 1 The primers for detected the HIV-1 genotypic resistance

EILVER S

ElLZLgdl

PRO-1(IE[4h514)
RT-20( S [ 4M5149)
MAW-26 (1E[f] N 5147)
RT-22(Z M HN514))
PROS3 (M J¥514)
RTASCIMF5140)
RTBS (M ¥ 514)
PROCIS (75141 )
RT20S3 (MF514)

5'-CAG AGC CAA CAG CCC CAC CA-3’

5'CTG CCA GTT CTA GCT CTG CTT C-3'

5'-TGG AAA TGT GGA AAG GAA GGA C-3'

5'-TTCTG TAT TTC TGC TAT TAA GTC TTT TGA TGG -3’
5'-GCC AAC AGC CCC ACC A -3’

5'-CTC AGA TTG GTT GCA C -3’

5'-GTA TAA ACA AT GAGA CAC -3’

5'-GCT GGG TGT GGT ATT CC -3’

5'-GTT CTA GCT CTG CTT C -3’

1.4 DR Kk DR Y iR 24 73 B

PCR W& SRR BE HL VK 28 5E , 5 H Y1
B/ IN—3 B 5 7 ik A st A A BR A
I, I5E J5 B sequencer5.0 B A4 EF T HF
e il RCIE, BEEEE BT 5428 Stanford HIV
Drug Resistance Database ™17 &K AU 25347, 345
i 25 5825 67 1 TR 2528 0 S RERR A U 45

2 R

2.1 EEEECE A ISR

TE 203 M FEAS 18 (5 BEAS Y 25 PR N BE AR
NSRBI R AR A, HE AT T 25 5L N
RUREIN , 185 fr BEA T Bp e kil o dE ket
PELBUNT 1 x10%/mL BFEAR 5 3.2% (6/185) ;
SRR R DLELAE 1 x 10° ~ 1 x 10/mL AYREAS 5
8.6% (16/185) ; ik 15 2 i ¥ DLALAE 1 x 10" ~ 1 x
10°/mL BFEA 5 64.3%(119/185); #4180 R 1 x
10°~1x 10°/mL FFEAS (5 23.2% (43/185) ; ik T 4%
BEENBRT 1 x10/mL B FEA 5 0.5% (1/
185), A EEECE A e . #5 DLECH 4.27 x 10"/
mL P38 . 7 DR 9.36 x 10/mL
2.2 PCR ¥ H4 S Jk [H AU if 25 25 51

ALY 1 IE Ry AT 3 R i 24 55 B
169 A, ¥ 1 s T3 N 89.8% (169/203 ) ; B AFEAS
hE s 2 0, 5 1.2%; PEmZE 1 6,5
0.6% ARFET 25 7 1], /5 4.1% ; AL 25 26 4],
15.5% ; H:vp 25 (1 B ) 7 (protease inhibitors,
PIs) WS TEMN 25 2 N, o5 1.2% ; PIs Ik BZ ifit 24 s 151
3N, i 1.8% ; PIs DX A UL Hp 3 K i 32 i 245 9 451

1% T 28 100 5% S5 D 11 75 (nucleoside reverse tran-
scriptase inhibitors, NRTIs) #7E MAKEE 24545 3
N, 0 1.8%; = b2 1 N, &b
0.59% ; AEAZ 1T 25300 5% S5 EE 0 1) 55 (non-nucleoside
reverse transcriptase inhibitors, NNRTIs) ¥ 7 fif 24
21 N, 12.4% AREMZ5 2 A, 4 1.2%, KWL+
FEMT 25, R 1 Y 0.6% ., AFEZEELZ5 Y1)
T 24 B S LA L 5% 2

x2 AEEBAYMZEERA GG
(FMANE n =169)
Table 2 The percent of HIV-1 genotypic resistance in
MSM (total number n = 169)

fiif 245 2 ifit 24545 H Hort
T FE i 25 2 1.2%
Hh R T 2 1 0.6%
R BT 25 7 4.1%
TR 25 15.4%
PIIEALE Tt 24 1.2%
PUIE B Tiif 25 1.8%
PIFp RETN 2Y 0.0%
Pl 4T 24 0.0%
NRTIVE A Tiif 2 1.8%
NRTII B Tiif 2 1.8%
NRTIH i 25 0.6%
NRTI = T 25 0.6%
NNRTI AT 24 21 12.4%
NNRTI % 1iif 2} 2 1.2%
NNRTI H1EETif 25 0 0.0%
NNRTI S 2 i 25 1 0.6%

[\
=)}

— =W W O O W N
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2.3 H UL 25 5 AR i 25 24 ) A

P 200 e 7 il o % X B0 T 25 28 AR Ao
A M18AMYV T215IT, % 15 0.59% (1/169) ; AE %
2800 5 STl 41 591 3 B0 T 2 2878 K103KIN
hi 0.59%, 168 FIBERAS X, 1 oA PR R T 2 2
An B RIS AR R AR Ay U R L2 3, TR 2
YRR, B A IS a0 SR AT o 7 oK
K5 (lamivudine , 3TC) M & i fih 5% (emtricitabine ,
FTC) /) = FE T 25 1 491, 1 %o IR A% 1 28 33 4% 3 il
01 7K B =5 © (efavirenz, EFV), 245 5 $i °F
(nevirapine, NVP) & BETH 24 1 5], A UL XS H: Al 26
RIZGHI ) FE T 2, &1 B H e R R 2 24
WA T R R VA T 2 4 SR LR 4
2.4 HIV-1 I8 L

AU A WP B REAS TR 45 SR A AR
$Ur 1R AR R 24 5500 T TP LR 4 A 3 R ROk R A
WAL, TR A JAUL AR BC A 4y
H L, ARNREIX 43 07BC K 08BC WAL, fT LIASAIF 58 b
{24 CRF_BC WA He 5], Hi, CRF_O1AE iIF.
78 B, 5 46.2% (78/169);B Wl 34 i ,
20.1% (34/169) ,CRF_BC . %! 56 #] , 5 33.2%
(56/169) ; H& 1 61, 4 0.6%(1/169) ,

x3 BERMZHREXBKLG
Table 3 The genotype mutation and percent in

MSM populations

A X, RASKAD AR A
PI = L1 2 58 A8 0 0 0
PLVK 1M 25 58 A% AT1ATV 14 8.3%
L10IL 9 5.3%
V10l 3 1.8%
V11VI 2 1.2%
L231 1 0.6%
V58E 1 0.6%
At 30 17.8%
NRTIFE 2524 K70R 1 0.6%
M184MV 1 0.6%
T215IT 1 0.6%
K215E 1 0.6%
K219E 1 0.6%
At 5 3.0%
NNRTIF Z0 2558745 K103KN 1 0.6%
V1061 3 1.8%
E138EG 2 1.2%
V179E/D 23 13.6%
At 29 17.5%

R4 S REKBZG YT 20 B R W 257k F

Table 4 The drug resistance level and number of patients with drug resistance

PIs NRTIs

NNRTIs

ATV FPV IDV LPV NFV 3TC ABC AZT D4AT DDI FIC TDF EFV ETR NVP RPV

2 2 2 2 0 0 1
0 0 0 0 2 0 1
0 0 0 0 0 0 0
H 0 0 0 0 0 1 0

— -

1
1
1
0

1 2 0 2 14 0 14 0
2 0 0 0 2 2 2 2
0 0 0 0 0 0 0 0
0 0 1 0 1 0 1 0

P. fRIEAEM 25, L. REEmT2G, 1. AR w2y, H. ®EMZY, ATV, BIFLIPT, atazanavir; FPV. #UPIBT3, fosamprenavir;
IDV: ER#AI5, indinavir; LPV: J&PEHRH5, lopinavir; NFV: Z59EHR5, nelfinavir; 3TC: $ik &, lamivudine; ABC: BEL 5,
abacavir; AZT: 3%% K, zidovudine; DAT. W42, stavudine; DDI: HiJ}ii ¥, didanosine; FTC; EUHi{hi< , emtricitabine;
TDF. ¥ 13, tenofovir; EFV. {KiET45¢, efavirenz; ETR: KMl F5 4K, etravirine; NVP; Z5454i°F, nevirapine; RPV. FUCH54k;

rilpivirine
3 itig

HIV-1 5876 B BT A AP Hrc &t
AT R, FRE RS I R B, B
HARFRCEATE N, mTHEREAR, M
TR E MSM A HE B9 B8 R 4 i HIV-1 5t & i

NTEA9% I AT, B 1 B A DXy i 245 2 A S L A
P T AR X MSMA R R A AR AR R — B
G IEAE AR OGS BRI b, BRAE R B 5% B kLR
HY, ) R IX MSM B A v T 245 2 38 2% ~ 3%
Z el K 4 [ W AE 5T 4 GE 0 A SR IX
(reverse transcriptase region, RT) [X[if 24 #5; ) 2R 4Y
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2.79% , % i} X (protease region, PR) it 24 F &
BRI, B LERIFSY TR 25 5 1T RE 2 th TR ] A A
FEVERERY 22 St i, BEE HIV-1 (IES7E MSM A
TEH I PGRAGHE , St T/ A M X MSM R b
() HIV-1 Tif 25 354 T 00, W7 % 25 4 245 26 A, S
TH X HIV-1 3697 M B 2 5w i i e SR 2 A

AWFFEE IS X T AR A 2013 RS 1Y MSM
o HIV-1 B3 110 58 R AT 245 3 M & 30, B RTAE
ZHLIX g MSM B gL T BE T 25475 4R Ak AR
FATK o AHIFZE B0 0 9 051 s 2 i 245 40 391 A
B X A% S 30 I S I ) 3TC J FTC J AR #%
2 30 5 S R ) EEV R NVP 1 55 B i 2
T BIOR IS 3 Bt 3% it A+ 70 v T 24 1) 5 PR 5 AR
A7 5 MI8AMYV (T215IT, 1 S5 SR A% 1 2 i %
a1 = T 1 O S BN VA W S|
K103KN, 52 a7 A4 Kiasrm A
PRI R B i 245 25 7Y R S8 AR g — B XX —
SR REM R —, XA MM R B>
JE TR IIE I B TR 259 0k . 7EET X 259
25 AY T , HIV-1 88 B X T 25 28 A8 4 b T
BARAKFE AN F T 2Z AR FE e, SARE I
Pilh DX EEAAR R 100, AE A 2 30 e S Jlg 410 1) 59)
Dy, ARWEGE N HE T e 25 B G R, ik E)
T 12.4% (3R 2), HOK  BE T 25 K AR B i 24 7
MSM AT R A0 FAR AT ACE  (H i A B
RRAE T 25 e Bk 2 T 15.4% (£ 2), BE&mi
2012 AE RN b X100 K 8 [ At X MSM A HE
FRAE i 245 7K P L08-0 G SR L 244 i 4 A T
B bR U 2, 25— M X HIV-1 Tif 25 7K K F
15% , i W 12 i X EL 30 A 110 24 04 i A 1K 4%
REARE R E |, 7R ATE D W AE BTt 24 58 28 BE bk
AIREC TP AR B BUEHE . T H AT MSM
NHEHIV-1 A i 28 e a0 H NP I BR AR i
B, — HB B 25 B bk, 25 5 A A RE i
ARG, BT LATE MSM R A R4 71T 24 %% 400 A% A 1
BRI L 2 AR Wb B

FE LD 7 1, MSM. A BEH HIV-1 4T3
FEFEZELL CRF_O1AE LAY R £ |, /Y 46.2% , & MSM
HhY AT ROy BC SR 7 33%;
% MSM AR AL T4 =i R A TR RN B A
t20.1%, 5P EHE X MSM Hifif T B T 5

F A1 R SO [R] L0120 {H 5 7 ZR R Y1 i X 2008 -
20094F & B i) MSM HIV-1 &Y % b AF 48 A9 B
TEHY L] (47.8% ) 22 AR, AR & IEAE AT
BN A48 2013 A58 & BLAY HIV-1 J& Y # dE 17
SFRATIRFE R LB, Bl RAAE LR
HIV-1 JE&Y: ¥ 1 CRFO1_AE {5 53.1% .CRF07_BC
i 26.0% 1 CRF08_BC 15 8.6%, & R4 EEW
1709 3 B AL, B AL Y 1.2%, X Wik W] B F
RUAE MSM R R AN [] 35 30 B B e 7 AL
JEELEMRATRERZ —, X R 22 50 5
K Z — A ek, MSM A B A o 306 BR A B 4 7, B
TR BE MR AR TR R R BT (0 B B8 e 30 PN S 2 B
AN

ZE LRTR TR BT MSM B2 HIV-1
o B T 24 B R 1 A FAIRGRAT , VTR T 25 BE AR VT B
£ 4 7E AL HE s MSM A Bt L CRFO1_AE |
CRF_BC S W K B WRIFRGIT R E,

£ 3Lk

(11 J7RE DA ET R R 2. 2014 430000 TAR
L8 ¢ [EB/OL].  http://www.gdwst.gov.cn/a/zhgg/
2014120112585.html, 2014-12-01/2015-03-06.

[2]  Wang X, He C, Xing, H, et al. Short communication:
emerging transmitted HIV type 1 drug resistance
mutations among patients prior to start of first-line
antiretroviral therapy in middle and low prevalence
sites in China[J]. AIDS Res Hum Retroviruses, 2012,
28(12):1637-16309.

[3]  Yang J, Xing H, Niu J, et al. The emergence of HIV-1
primary drug resistance genotypes among treatment-
naive men who have sex with men in high-prevalence
areas in China[J]. Arch Virol, 2013,158(4):839-844.

(4] BOP 2 H IRIME S TRIIITIT 2010 4RI HIV 1953
SV i i R g 2 5 D A W 7). BRIy =22,
2013,40(3):521-522.

[5] Stanford University. HIV Drug Resistance Database
[EB/OL].http://sierra2.stanford.edu/sierra/servlet/JSierra.
2014-02-27/2015-03-06.

(6] B 5%, T, #T, S5 RIS B R i AR b
HIV-1 J5U i 25 PR £ (9], P BE 222508, 2012,92
(17):1165-1169.

(71 T, BB, ZiK, 55 T RA LMK PUR T
YT BT 2515 DU R [T]. BTS2, 2013,44(7):463—
466. (F#% 198 )
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A 1 A T AN RS Bl TR S ik tu e iR
FAEZ B (ASRD b ik g

kA O FEE K= WmF? FEdE OEXH FarT' BRI REHE

[ ZE] B8 HARFER RSN AR  7EAR R A0 2R AP Ok shak (08 68 A Rk AL
Rk,  FE R 3 RORFS shFBUERS ok, 56 ok e 203T 4, 75 4% 60 h 5 IR
i SRR =AM EEE 5 5 MR (293A MOLT-4 \PC3 . DU145 J RM1),72 h )i, ¢ b i
TSR ORI ek, SR RIFUE 31T (Ubiquitin, EFla, CMV) 76 5 Fi 41 il
F IR B G (0GR 0 35 Je B SRR ORTE] . 7E 203A A PC3 4iiffirh MV AR B 31 T, 56 58 )
K (94.83 £2.87)%F1(20.90 +3.15) % ; {H7E MOLT-4 1 DU145 40t ,EFla N IR IS 30T, #5850
H(74.27+2.14) %1 (25.13 £4.95) % ; £ RM1 4iiffi 1, Ubiquitin iR Ja 8T, %238 (16.77+0.38) %,
Gt TR EEAAN SR FEAIIS T, B IR LA B AR AN G ST LIRS R a5 SRR

[KER] FHAEMRE; SOIOLHEN

Green florescence protein expression in various cells driven by different promoters among lentivirus
ZHANG Ling', WENG Yunceng', ZHANG Yun?, SHUAI Lifang®, LI Tingting', WANG Wenjing',

LI Hongwei', ZHAO Wei’, LI Chengyao'*

(1. Department of Transfusion Medicine, School of Biotechnology, Southern Medical University, Guangzhou,
Guangdong, China, 510515; 2. Department of Orthopaedics, Linqu Traditional Chinese Medicine Hospital,
Weifang, Shandong, China, 262600; 3. Guangzhou Millitary Center for Disease Control and Prevention,
Guangzhou, Guangdong, China, 510515; 4. School of Public Health and Tropical Medicine, Southern Medical
University, Guangzhou, Guangdong, China, 510515)

[ABSTRACT] Objective To compare the GFP expression efficiency of transduced cells driven by lenti-
virus with different promoters.  Methods 293T cells were co-transfected with packaging plasmids and three
kinds of transfer plasmids. Then the supernatant was collected after 60 hours. 5 cell lines (293A, MOLT-4, PC3,
DU145 and RM1) were transduced by equal load of these lentivirus. 72 hours later, GFP expression was ob-
served with florescence microscope and transduction efficency was counted by FASC. Results GFP expres-
sion and transduction efficiency among 5 cell lines were different. Among 293A and PC3 cells, CMV promoter
was the strongest one and transduction efficiency can achieve (94.83 + 2.87)% and (20.90 = 3.15)%, respec-
tively. But among MOLT-4 and DU145 cells, EFla promoter was the strongest one and transduction efficiency
can achieve (74.27 +2.14)% and (25.13 + 4.95)%, respectively. In RMI cells, Ubiquitin promoter was the
strongest one and it can achieve (16.77 £ 0.38)%.  Conclusion In the study of gene expression mediated by
lentivirus, proper cell lines and promoters should be selected to obtain high efficiency.

[KEY WORDS] Recombinant lentivirus; Green florescent protein
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12 9% 7 (lentiviru, LV) F HIV-1 2t 2217 3k | 3
R B S50R R A AR . NS R ALkt T4 2257
405 BRI A0 S Ah T 3 2L 48 ) S oy AR ] LV
Yol AT St LV #A5 5 A s R4
H % 55 RAT DUFE T 32 40 e rh e A 7 0 RSO 1y 3R
KLV W 2R 31, W LAR B i T 2
AL B FBIETE ; AT RN R BRSNS A
(10 kb) , KZ K1) cDNA #REEHE e e A LV
LV 19 b 3 O 50l L 1l A A 9 A4 S0 35 IR 5 S 1Y)
—MAMTH, ASCEEWEAF G T 1
JECR, %6 F A 18 1, RN IR B e R TR 40
Jil R K B 2 6 R 1 ARIA RS A

1 MR57A=E

1.1 A[EJA )7 89563 Bk (pTY-EFla-eGFP Al
pTY-CMV-eGFP) K& pFUGW

AN TR 3 F 1 %% % Ji kL pTY-EF1a-eGFP Al
pTY-CMV-eGFP 4 % i W4 £ 56 i, pFUGW J¢
f12%5 [FkE pSPAX2 il pMD2.G Hi g 5 & B K27 i
TR TR
1.2 3 FIORIRNE 3l (012 005 1 28 A Bl o

I Qiagen 23 H] TG N B F 19 iUk K & H U
A & & B pFUGW pTY-EF1a-eGFP ,pTY-CMV-
eGFP pSPAX2 2 pMD2.G FHLUSE YL 24N ittls
TIN5 SR VR R Al AR B R B R
pMD2.G:0.85 pg/uL, pPAX2:0.93 pg/pL, pFUGW
0.65 wg/uL, pTY-EFla-eGFP; 1.09 pg/pL, pTY-
CMV-eGFP:1.21 pg/pL,—20 CIEAE 189 25 14
B R SCHR AR E T e ek IR B Ak 047,
BT — KM AL AR 203T 4, 435I 7E 3 4~ T75
LRSI R SR, RREE RN W 2 90% A2
Al DL ATRE G 24028 R GE T pMD2.G: pPAX2
pTY-EFla-CMV (pTY-CMV-eGFP | pFUGW ) =
8:15:20 (JafElh), % YLHT 30 min~60 min, PR
203T 4L 85 5, fin A Opti-MEM® RI medium 1.7
mL; B RIRA) (E IR IEBTA 2000, 1 17 pL &
0.5 mL Opti-MEM® RI medium(—- EP %) 1, 1§
5], %% E 5 min(Solution B) ; ¥ 1.2 pg pMD2.
G.4.0 ng pPAX2.6.7 png pTY-EFla-eGFP T 3.3
pg pTY-CMV-eGFP ¢ 3.3 pg pFUGW il A 0.5
mL Opti-MEM® RI medium # (%5 —4~ EP & )ik
5] (Solution A); 45 A AT B ¥ IR 415 % ik

JiCE 20 min; ¥ AB RS WA 293T 40t (hn
TR AR ) L, A b P54 ) ;6~8 h J5 FHK
B I H AB IR G, INASE 23572 3 mL;
12 h 7E5] 5 56 BB F WAL EL YL 1 L, 60 h~72
h J5WEEREE I ,4 °C,3 000 rpm, B5.0> 15 min,
WH B, 4T 0.45 pm — IR PEIESS T 0k, U4
oI EE VR, T R A SR AR & ST 0 0B e
JEfE PCR ik, A6 18 0 A% MR g ik 2 107
copies/mL

1.3 BRI &

995 F5 T B I 72 SR F RT-QPCR 2, 41 %F LV 3'-
LTR, Z % g i F 5| Y MR E & 0T H UL E &=
LV ¥ ¥ DU EC) 51 ) fAR £, Probe (LTR-3) .
A GTAGTGTGTGCCCGTCTGTTGTGTG; Primer
Forward (LTR-1): TAAAGCTTGCCTTGAGTGCT;
Primer Reverse (LTR-2):GTCTGAGGGATCTCTA
GTTACCAG, | 3 Fifu 4y LV, & H: LV-EFla-
EGFP Ji #: W 4 i 5 A7 5 RNA, R EAT 5%
&, B cDNA 74 FBTRL A5 A 5 [5] B 2547 Real
Time PCR [ i€ %, pTY-EFla-eGFP JJUkibpife iy
HeJE 1.09 pg/pl, B R FE LAk 1.06%x10™
copies/mL, 10 {565 lb#BE Ry 7 4, Bl standard
1:1.06x10", standard 2:1.06x10", standard 3:1.06x
102, standard 4:1.06x10", standard 5:1.06x10%,
standard 6:1.06x10°, standard 7:1.06x10°, [A] i} 15 —
ASFHA: X BE . Real Time PCR W AR R ANTT 2.5
pL 10 xPCR buffer (MgCL), 0.5 pL dNTP (10
mM), 0.4 uL ROX Dye Il (50x), 1 wL LTR1 (10
pM) 1 pL LTR2 (10 pM)1 wL LTR3(5 pM), 0.4
wL FastStart Taq (5 U/pL)14.2 pL ddH20,4 pL
LV cDNA, B IR RN 25 wL, 78 PCR Y L%
G AL T S SR UV, T Stratagene Mx3005P %4
JeaE  PCR X L f 732 5 PCR W, J2 v 454
T:95 C 10 min #4895 C 30 s 281,55 Cilk
K5 IEA 1 min, HEAT 45 DEIR N 5 7E 55 CHE
20 BR XS 9GRS AT R . AR ZenT 15
TR
1.4 R[EJE 30+ 09180 #: 5% S AS [ 4H i 5

203A . DU145 PC3 RM1 4 Jifd Jp I 1 41 iy | 15
B 35230 4 A K 3 80%~90% B, T Ak AL AL 4
L, 3% % 20 v i R 5% 10° /1L JE R 6 FLR
fL 3 mL, &FPAnAEE 4 L, 3 FLHLUINR 8,

9
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IR 1 A2 LA X R b R U RE A1 AR A 5 7
12 h J& , Wb dn a5 2 b3, OB BRI E 10°
copies/mL, 2R J5F 3 FF LV % EFLINA 200 pL 5%
BEWK ,37 CHFH 1h JE B ALINA 2.8 mL 2% FBS
DMEM 4 4% ; MOLT-4 h 2 77 40 Jfd | B 338 H 25
) MOLT-4 40 FT 70 #3415, I B A i ik J3
5%10° ~/mL J5 4 6 LAk, B fL 3 mL M9, &l 3
AYHEAL, R NS YN, 3 Rl LV
(LV-UBI-eGFP .LV-EF1a-eGFP .LV-CMV-eGFP)
B A MOLT-4 4 gL, LM A 200 pL LV,
W 6 FLIRE T 37 °C 5% CO, 420 il 35 33 46 4k 2 4%
WL ERE AT 3 K, 72 h FEEVOLRAEE T
WL%E GFP 1) 235 1% 0L 8038 i3 FACS 114k GFP %
KPHTER
1.5 Sil2#anr

% Jil SPSS 13.0 One-Way ANOVA # 17 )7 2%
5T

2 HR

2.1 FOLB MBS eGFP ik fH L
LV-CMV-eGFP LV-EF1a-eGFP LV-Ubi-eGFP
3 f LV % 5 203A MOLT-4 PC3 DU145 RMI
YR 72 h J5 , 9O R TR AR RS 355K
1Y) GFP KRG AR, WA 1 7R, 76 293A 4
Mrh 3 B S 3+ 9K 3h & R G VR Y e (B
CMV 3K 5l 45 (0,5 6 8 (/R H 5 58 5 76 MOLT-4 Fll
DU145 4ii ffl ' EFla 3% 3 & (0, 9% 06 55 (A T &%
5% 7E PC3 40, CMV BRI 48 (6 98 6 1 1 E
o, 76 RM1 400 | Ubiquitin 3% 5 43 (0 2¢ 6 1
FIAE R
2.2 VAN AR LV SRR 40 M 2 5
K U A0 B AR X AN TR S 37 /) LV 7% 5
ENEE ) R o & S Y T TR X I N ) =E5|
¥ (Ubiquitin, EFla, CMV) ) LV 1E 5 Fh 40 il £
(293A MOLT-4 .PC3 .DU145 } RM1) iyt
BORAE (L2 1), 7F 203A 1 PC3 4HJfd | J3 5h
+ 0 CMV ) LV & TR 5w 40l (94.83
2.87)% 1 (20.90 = 3.15)% ; {H 7 MOLT-4 £l
DU145 4 i, J& 3+~ EFla 1 LV % % 5K
LA R (74.27 £2.14) % F1(25.13 + 4.95) % ; 1E
RM1 41, Ja3h+ >~ Ubiquitin [ LV % 5 %4

B, M(16.77+0.38) %,
2.3 GilEamr

%} F UBI EFla il CMV A6 J3 31 74 S 1
AR A0 AE R 55 SR 47, P AE A4 0.000, 3 F S 50
F1E 5 AL N % 30 25 S W 2 R LR,
UBI EFla fil CMV J5 3l 734 7E 293A 40M0 I K%
SR m . X F UBI EFla Al CMV A S 31147
S [A]— 4 R 5 38500, T DUL4S 4L R
P>0.05, 7R 3 FR s TG SR IR E 25, X
T 293A PC3 .RMI 4l &2, P<0.05, /R 3 FliH 50
FIERIFh A A e 38 22 S 0 35 0 PR LK, 203A
F1PC3 ' CMV 5 )T fieh ,RM1 1 UBI £z .

3 it

AR T &H 3 M AFIE 1 F (EFla,
CMV \UBD) [ LV, 43l % S AN [7] 1) 41 L 2 293A
MOLT-4 . DU145 PC3 M RM1, 256 W8 5 A ]
TN SRR SR R W E

PEHIE ,CMV & H i fe s 195 sh 702, H3R
RIS TE A 4 R b CMV 3K
SIE PR A IR, 45 RN 1 TR 1E 293A 4R,
3 FhE o 79K 8h B 1 A VE G |, (H CMV 3K
Syt EAMER iR ; 7€ MOLT-4 f1 DU145
4 EF« 3K 8l 4 058 06 B AR ik 7F
PC3 i i, CMV 3K 5l & 0 5 6 8 11V F ot
76 RM1 4 g | Ubiquitin 3K 50 4% {456 % 5 11 7E
5 B R B % N 1L N iD= ) <6
LVAE 5 Fraifl R E i RRCRE /M — 20 (&
1), 3CHk B-94%5F T CMV EFla #1 PGK 5 31 1
1£ 293T \HOS ;& Hela 40 (35 1 , 45 R R W, 78
293T 4L, CMV B3 GFP ik fiE /1 /& EFla Al
PGK (1) 4.2~6.3 15 , 1€ HOS 4 i+ ,CMV Al EFla
A AHFI SRS TGP, (HFE Hela 40, EF1a K5
TR, X5 RATIAE 293 4 & WD 45 5%
—E(,CMV JH 8 FakshiE Mok, HARG s+
FEARTR) 20 22 v (R 3R B 3G R R AN — 3, $R R Sk
PR & SR B 9 I 16 G ‘1 ) 3l 7 LA SR sl B 9 3L A
M2k,

LiWEEREE T ARE 8 719 LV ¥ S R
GLANLIE VE OB SE . FE R ] B R 28 o0 AN AN i S R
Yrh , EARBKTF2ET B WITREHITEN T
AR A B3R 3l 1) S5 5L PR AR /N BRI Bz )25 il 28
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Ubiquitin EFla
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JA 31T (Ubiquitin, EF1a, CMV ) BK 31 i) GFP 7E 5 Fh4I i %5 (293A \MOLT-4 . PC3 . DU145 K RM1) P il ik
B 1 AEBEZHFIRINE GFP £ R P RIE

Figure 1 GFP expression among various cells lines

F1 AXMEEAREN LYV HES 2 h GEAMABAEHARBE S E (x+5)

Table 1 The percentage of positive counts among different cell cultures transduced with lentivirus for 72 h by flow cytometry(x+s)

FHYEANAE B 20 L (%)
LV-UBI-EGFP LV-EFla-EGFP LV-CMV-EGFP

40 F n

293A
MOLT-4
PC3
DU145
RM1

89.13 £4.28 79.90 £6.25 94.83 £2.87
64.83 +13.01 74.27x2.14 5.87+1.70

5.57+0.31 14.07+1.20 20.90+3.15
24.10+5.53 25.13+4.95 16.87+3.92
16.77+0.38 10.23 +1.12 9.53£0.65
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TG /NIRRT 200 B Ak RIS o Ak 1 i 2 B A
JEhRIBTE RS . ERARKEMAE T,
Ubiquitin C J& 3l 13K 8l 41 5 5 PR 3 3k VE it
PGK Ji 8h T 3R 8y B R iR Tf Mt 41, (H 2 CMV
FI MND J& 8l 73R sl 16 4055 , A D i Zoc i
Ji 2R3k AP IR B E TR /N il R 48 i % 534k 1) SH-
SY5Y 4, CMV RSP, X LV W H
Tr g RZg it 74 FAEH . MOLT-4 S A 2k
I EL A0 P 1 P 41 i &, PC3 . DU145 i A4
Jges M A RMO SR/ N BRUR B B 2 B, o sh 71 1
AN Z B IR Sh TG PR AT, Ak FHLE B B
B LV DU H Y3 P AE LA #0400 i rp g sk e ik 28
FE LA

A 5¥ 2 W AN [A] )i 2 6 S 7] 4 i 7 3K 2
EGFP Rk fE I AR, 154 e ¥ A0 it Fn 41 40, ik
BioE B S TR LV, A 500K sh 4 R
DN B ik ik, BT RF S 0 LV 55 S iy 35 G 97 B
AEEEFENL,
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TIP30 K& PHRiBR/DEL EGFR T iiHs 5 ik i vk
Al FhRuede: E2R VORI FEmx

(& ZE] BK i TIP30 JEHE ARG 2 A/ EGFR T ilf(s Sk niGtE,  AiE PRI
A R K TIP30 KL IR AEBR Y BALB/c /INRFLAR AL S FL IR 2 20, P G e 41 AR A DU EGFR T I {5538 1t
KT pAKT M pErkl1/2 BUEE, @R Tip30-~/NRFLIE b B 41 pErk1/2 & pAkt FHPEZ43 51k
(27.83+8.46) % (30.83+6.65)% (n=4), W3 wm T Tip30*/NRFLIE LAY (12.58 £5.87)%F
(14.94£5.77)% (n=4) , P AE4351 0.02 F1 0.011, 1} Tip30~"~] ELFL L8 4N pErk1/2 K pAkt BH 343
14 (51.68 +8.57) % H11(56.08 £8.44) % (n =4) , W i 2 & T Tip30~~/NRFLIE I S AU BH L2 P 43 51
0.002 F10.001,  £5i& TIP30 FE[H B4 ] A3 i fff EGFR TFiif ERK/MAPK K PI3K/AKT {5 5 1)
WAk, T80 TIP30 BEPR e /N U A= LR

[X$iR] TIP30; REAKKEFZME; LI

EGFR downstream signal molecules in TIP30 knockout mice

CHEN Fengsheng', CHEN Xiaohua? LI Aimin', ZHOU lJin', LUO Rongcheng'*

(1.  The Combination of Traditional Chinese and Western Medicine Hospital Cancer Center of Southern
Medical University, Guangzhou, Guangdong, China, 510315; 2. Oncology Center of Panyu District Hospital
in Guangzhou City, Guangzhou, Guangdong, China, 511400)

[ABSTRACT] Objective To investigate whether deletion of TIP30 in mice affect activity of EGFR
downstream signal molecules.  Methods Mammary glands and breast cancer tissues of Tip30** and Tip30™
BALB/c mice were obtained. pAKT and pErk1/2 were detected in these samples by immunohistochemistry.
Results  Positive rates of pErk1/2 and pAkt in Tip30”~ mice mammary gland were (27.83 * 8.46)% and
(30.83 £ 6.65)% (n =4), which were significantly higher than (12.58 + 5.87)% and (14.94 * 5.77)% in
Tip30*™ mice respectively. P values were 0.02 and 0.011. Moreover, positive rates of pErk1/2 and pAkt in
Tip30~ mice mammary tumor were (51.68 + 8.57)% and (56.08 + 8.44)%), significantly higher than Tip30~"
mice mammary gland, P values were 0.002 and 0.001 respectively. Conclusion Deletion of TIP30 in BALB/c
mice resulted in mammary tumor partly through upregulation of EGFR downstream signal molecules activity.

[KEY WORDS] TIP30; EGFR; Breast cancer

TIP30 L[, Xk CC3 B Htatip2, J&& 1998 4F
M AR ETEMT T NS B 8 (human immun-
odeficiency virus, HIV) HJRSMG SR & I —Fl 43
&~ 30 kD [ Tat (transactivator of transcrip-

tion ) 4% & 5 1 (tat interactive protein)™, #ff 57 & A
TIP30 7F 2 F b Jig 2 4 33K e, i fidides | L A
U R 7R e DR R T R S
718 TIP30 5 [l 22 [H] 47 75 25 VI Bk 5% . Hua SF0FFE K

LM A ) KRG EFAFHART LA (B2014267); 7~ M F % B K s A3 30 2+ 7 (2013-F 15-6.10)
Ykt GFERKREFPHELELSERMNB TS, &, M 510315

2. M THEBR P ERMEA, S &, M 511400
*38 A . ¥ R, E-mail : Irc01 @163.com
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U, TIP30 A R /N AT LA A A8 B2 g )
XL TR TIP30 S&—Fp R I il ZE K, TIP30
HAZFIiae, o DER—FiE 5y 75 510
T MG FE AR JC LR Y i 4 000 ik AT DUAE S 240 i
RGP AR T AR E A T
KEL, FERFE A T, TIP30 7 LLE# EGFR F
T ol B G PR IRATERT A R B, 7E
BALB/cT 5t /N B P Bk TIP30 B S & /N B FLAR
Jig A Y SR AR Z AR TR 1 LR S LR IR L
TIP30 & 75 HA3 5 EGFR F {5 5 18 8% iV
AR, A T HE— 25058 FonT BE AL, 3 A%
Z/NEARL EGFR FU#E 5 0 T 4T T 0125 1045
il

1 #REFE

1.1 SEER Wi i 7

L 2 52 W U7V, AR A Tip30 R R 1Y
BALB/c/MRL, BEZEAEAC 7 AR B SRR 4l A1 5
Tip30~~ BALB/c/NR, Tip30 3 K @ 5% () BALB/c
/N R4 F 9 T 28 VG AR N 37 R 2 1 AR S 00 S 5K
I a7 HlfetE /N BRI AE B BERER 28 ot SPR
REFAR NI R SR
1.2 SLER W AL FE AIbR A b B

Jr /NI R 20U, 36 47 HOMErE R A
/NERSE AN 18 AT I SE B UL I i A SE g4 1], JL
o1 Tip30+* BALB/c/N L 19 H I Tip30~~ BALB/c
/N 28 H A /NI DL S AR AL SE 5T
TEANAG A/ BRUFL IR SO B A B IR A A 1d ol .
A% 22 5 W[ A0 /N B FLIR SO 4H 28, AN
1E ACTF ", KRG H 30% .50% . 70% 6 B 15 RS XF
HLUBE K4S 30 min, 50— 2K 3 Wk, L BERS K
B ARG A S 3R 457 B B T A
TRAT, B Ja A =80 CUKFR TH IR AT .
1.3 AR 9 41 414k %% (immunohistochem-
istry paraffin chemical , IHC ) ¥l
1.3.1 RS FIK AL

# 3~5 pm A WY E T IR E W 10
min, B4 RS AR 10 min; 2R 5 T 100% |
90% .80% ,T0% 16 A KA AR 2 min; 5
TR KB 2 IR,
1.3.2 $iiBR

N B S R E AR A

0.1 mol/L Citrate Acid, /& # B: 0.1 mol/L Sodi-
um Citrate. T 4 CKIALAE, TAERALHE .9 mL &
WA+ 41 mL A B + 450 mL dH,O, 4% PH
6.0, ARIGH IS KA G B BE A B T A TR
Pebrb T R N TE 20 min, 121 °C, JE /7 15psi,
SRJG T IRNICE 30 min 7 HAH),
1.3.3 @A gk

W) s K e)E , B A 3% HO, Il
FRIEE 10 min, DU R N IEPE S A A 05
M AR YL 635 5 PBST IRUEHLIUI A 3 1K,
£ 5 min, $XJ5H 5% BSA-PBST 41 (150 pL/
RO BEAAZI1 b, RIS —BT, AR A5 DU B
TE N 5% BSA-PBST i BEIiC & LA, bt/
L pAkt BLTEREHIR (Cell Signaling) FlH40 /)N L
pErk1/2 HL5i BEHTUA (Cell Signaling ) ¥4#% 1:100 Fi
B WeBRYI R BB, A S Se L — Bt
(150 pL/F) BT R B TR &N, AT R o
W, 5 RN PBST R A 3 WK, AKX 5 min,
MR YR —HO R 8 e BT s > Lo B B =
4541 —HT (] 1% BSA-PBST #i B Wi 4% 1:200 s
B, TEEME 30 min, [FEH ABC (EHE
Vector Laboratories 2% 7)) T /E# ( H PBST %
1:100 Fiks, HIR G ¥4)) , FEIRE 30 min, %
I E e s, F PBST 2V A 3 Wk, &Ik 5
min, YN ABC W 150 pL/F, ZEiREEE 30
min Ji5 , H] PBST 2% 3 I, &K 5 min, FlJ5 HBT
L HIAY 0.5 mg/mL A9 DAB b (0,9 0, 58 94
LS A DL, P R ] I 58 RS 2R AR
IKZ kA8 SN IR AKE S YL 4 HE A% 1.5 min,
XFEK e 15 min, B 90% 9K L 100% 17 4 It
KA 2 0, BRI 10s, H B 2 IR 10 s,
e FHAAE FlE R, PRI R E T RME T
MEZ
1.3.4 FLHRH L KNP 440 pAkt pErk1/2 4f
IR GRS

B0 B T2 B (Olympus 22 F] ) 5
AR LET (10x40 £5) T #EAT WSS MUK oA g
o AR oA Ao PRI, Bl Ge it ZLIR A
Zurp BbRd gl 20 B AR R 4y L, O
1.4 Gttt

K HI SPSS 13.0 G RT3 T, g5 4R
LR B LR BRI 3 5 255007 , 2 L
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KM LSD kg6, P<0.05 #8223 A G758 X,
2 #R

FATRT I & B, 28 H Tip30-~/N P A7
8 HURBFLIR A A Mg (K% 28.6% ) , 1 19 H
Tip30+*/INR P 35 2R & BUAT FLIR F & IR (0% ) 5 b
TIP30 FE A & bk /N BRUE B LR 4 21 64T H&E
et e P A FL R g A 2R v oy AR T
SR, A SRR R | R 20 M 2R R AR
BE R RN GAL SR a5, o T —
B TIP30 i Al il b 5 2 1 i LIRS 4 41 EGFR
e {55 pE T ae 0y A2 fk, FRATX PIBK & MAPK
AHIRAR 5 0 AT TR, S5 R
2.1 TIP30 FE A a5 ml 0/ BRU7L AR B i 98 EGFR
i PI3K {55 B 175 1k

T A TIP30 PR # B3 % EGFR I il PI3BK
{5738 s ), FRATT I FH 2 2 AR A /)N B L AR
K PhIga 2l 200 pAKT TEAL AL, K25 SR anfE 1 /i
2N, N 22500, Tip30~~/N R FLIR 140
pAKT PHPEAIM 4338 1 (30.83 £ 6.65) % (n=4), i
FVER T Tip30t/NFLIR F R A0 pAkt FHPE=R
(14.94 +5.77)% (n=4) ,P=0.011; Ilij Tip30~/]N i FL
R Rg 4121 pAkt FHPESR (56.08 + 8.44)% (n=4) N
W EVERE T Tip30-/NRFLERZZY, P=0.001,
2.2 TIP30 FE R @bk v] 20/ BUCEL AR S i EGFR
T MAPK {5 53 #% (1975 1k

N T FE— K TIP30 K5 R E I X 7N B
iR K g 4140 EGFR T i MAPK 38 B A9 52 0, 341 ]
R o FH T 528 28 Ak 0T /I BRCEL R % i 20 21 1 4 7
K WL 1 FIZE 1, Tip30+/ N FLIRZ 4N pErk1/2
BEPE 20 0 1 0 38 0 (12,58 + 5.87)% (n=4) , B F 1k
T Tip30~~/NRFLIRE L2 i (27.83 £ 8.46)%
(n=4),P=0.021; i Tip30~/ B L AR M908 40 i

pErk1/2 FHEZR K (51.68 = 8.57)% (n=4), B &5
T Tip30~ /N FLIRLHZ, P=0.002,

3 it

TIP30 F& R E Ay — ol o e 100 ) S R, 76 Z2 ol e
SRR ETR T HEMWERRY, TREANZ
Pl 12 TIP30 I8 5%, 1 H TIP30 JE A &
Br/NEURT DAE s 2 b g =0 SRR R iR R B,
TE P9 At b, TIP30 7] L% EGFR 40 i3 N
RS AT U 5 0 I PR D ) FRATT A BT A oY
& TIP30 KD Rk ES A BALB/c /N, 28% /)N
SRR B &P BUFL IR o 10 AS B 5 % i 455 78 /)N R
EGFR {5543l i i i AR HEAT T 0025 R, &
P TIP30 fif 25 23 5 3t EGFR T U {5 5 i i% 19 1%
1k, X ] BERE TIP30 5 K Rl B3 /)N BUE R 3L IR o8
MR Z—,

MAPK {55 5 1% 18 34 1% 62 %5 W Ry S ZE A 4 T
Yoo 5 A 2 Fp A B AR A AR R E
20 BET4E . ERK & MAPK K509 EE R0, 05
MAPKSs [ = Z BAIE 206 S vy, B L i s 8 i —
MAPK ¥4 fiff () 4 B (MAPKKK) — MAPK ¥4 fiff
(MAP-KK) — MAPK, & 15 515 & 12 & W I
WA BE R GES M Z L,
ERK IG5 &% — w2z Kk A4 KK
T 235 ARG, B — T
ERK 15 5 90k [ WA H T 4% 5% % - 40 AP-1
NF-xB &%, JA4% 3L 2235, DT 76 IR 1R 22 fie
o R R A R G S AER . AR R
TIP30 F PR @R 14 /0y BRCFL AR 20 24 Y A= A/ BRI
pERK #ik /K V-0 5 b T, I FL 7 7L i 41 2
A E Y pERK FRik /KO ik S 45 IR TIP30 St
FEBRE, AT g R I MAPK 558 5 i 7E 7L
g i) & R R iR — B VER . AR A

x®1 GREALKMNNRILIRALT Tip30- ZLIRIE pErk 1 pAke BATEHBIZR (%,x£5)
Table 1 Percentage of pErk and pAkt positive cells in mouse mammary gland and Tip30~~ mammary tumor by IHC (% ,x +s)

Genotype

pAKT positive cells (%)

pERK positive cells (%)

Tip30** mammary gland
Tip30~~ mammary gland

N N N

Tip30~~ mammary tumor
F value

P value

14.94 +5.77 12.58 +5.87

30.83£6.65 27.83 +8.46

56.08 +8.44 51.68 £8.57
34.708 25.975
<0.001 <0.001
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Figure 1 TIP30 deletion activates downsteam molecules of EGFR in mice (x400)
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7 TIP30 2k 7] fig a8 12 14 15 ERK {5 1408 ik 21 i i
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BF 2R RN, T EL TIP30 J PR A 1 /0 BRL R 2L

JEE 41 20 pAKT RGNy, PR 1208 6 i I T ]
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R C AR Z W5 &I, PISK A i 1306 A
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WA R T A FLR R S R Ak
A EZRYIKFR, 1E PBK (55T, AKT 215
5l P D 4 F L AKT U A5 NF-kB
VEGF FOXO %5 4% | e MmN 1,
PI3K/AKT 3 A58 2 4110 1] Aifr e 2480 L o0 1 1 o 240
XA RS FR B = 1T 32 B8 ), SR A S+
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)X 579 Bl L Ber S R A IR A LT
7Sy

KRR o ab > g x5!

(3 ZE] HE PSR, A5 N M X i gt B 48 mR LI A S SO G b 2K R H A
MW B AR LA e B RS FiE R WA 11 M AR X 579 B2 W
SR R B e RBOLIEAT R BRSNS ST A P R B SR R, IR 45 G U I Fp e B0 KR AR
WSROI T AT, BESR SO SR SRR 8 PH 56 77.72% , LA A i A 206 PH Pk 5 d g
I3k 73.58% M 74.78% , HUURVCHME > MiT > ME/NE > 23> FE 1> W1 > 8k > vk
> HIAETEREA . UGB — S AR Ry R B SO AT 121 B, T PR AT 26.9% , Hh 32 B A i
2,5 107 ] X PIZAR I SRS B RN B AT 261 1), 6 =2 ml =28 L1738 10 I B S B A 68 1, It
A, I IR A5 BE A R 5 R B AR A E (P<0.001) ,11 %/ ~14 % L3 (86.5% )> 7 % ~10 % JL# (75.0%)>5
B~6 B ILE(641%), W TR A AR 2 E R R T A A R i X
JLEE I AP B 4% B BB A SR e R R 2B SRR T, A A [ IS 22 o A A e R
N E A T A B R s i B R BB AR B — E SR R

[XEIA] LRk WA Bk AR 6 AR /M

Clinical analysis of Inhaled allergens in 579 children with allergic rhinitis in Guangzhou

ZHANG Dawei'*, QIU Xiaoshan**, HE Jianrong'?, LIU Li'

(1. School of Pharmacy, Guangdong Medical College, Dongguan, Guangdong, China, 523808; 2. Department of
Pediatrics, the First Affiliated Hospital, Sun Yat-sen University, Guangzhou, Guangdong, China, 510080)

[ABSTRACT] Objective Based on the study of the types and distribution of inhaled allergens in chil-
dren with allergic rhinitis (AR) in Guangzhou by skin prick test(SPT), to provide reference for the diagnosis,
treatment, and prevention of AR in children. =~ Methods A total of 579 cases of children with AR were sub-
jected to SPT with 11 common inhaled allergens. The positive rates of allergic reactions, the types of allergens,
and the ages distribution were subjected to data analysis. Results  Positive rate of skin prick test was
77.72% ; house dust mite-positive and dermatophagoides farinae-positive were accounting for 73.58% and
74.78%, respectively. The next in order were dog dander, cat dander, Blattella germanica, Cladosporium
herbarum, mould 11, tree 1 , Alternaria, weed and Staphlococcus. 121 cases were positive with a single allergen
occupying 26.9% of the total number of all positive cases including 107 cases of mites. Besides, 261 cases
were positive with two types of allergens and 68 cases with three or more allergens. The positive rate of SPT
test was related to age (P<0.001), 11~14 years old (86.5%) > 7~10 years old (75.0) > 5~6 years old (64.1%).
Conclusion Household dust mites and dermatophagoides were the most common allergens in children with
AR in Guangzhou. Most allergy suffers possessed allergic constitutions, and were allergic to more than one type
of allergens. It is noticeable that the positive rate of SPT was related to age.

[KEY WORDS]  Allergic rhinitis; Inhaled allergen; Skin prick test; Clinical analysis
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JLZE o PR 05 Gn ik #5248 (allergic rhini-
tis, AR) REIIPE R A PN IT AR 4 F kST AR A 22
JLBS L ZE 10 4 300 A 5 Ao A 25 B oy i PR s A
SRHAD T BB ) KA, XN FR A o bk
P Y B SRR (allergic march)™, AL, Xf JLEEH
W BLM) AR S B g DR RS AL, S

s J LB W R A% P 2 S 95 5 H (the Internation-

al Society for Augmentative and Alternative Commu-
nication, ISAAC) 5% , 7E & Bk K 2 B X JL#
AR [ R IAAT T3 7R ER 4 R [
FHEFIL 40%*, AR W] 255200 B LY AE T
T 2E S RORAE st S MR ER LT R, B
20 R SR R A Bk v R

AR RJVAE R M 5 4% S AR o7 P A AR 4 i 35 g I
J& b BE i S %8 BR & 1 E (immunoglobulin E, IgE)
I B S A 5 S 1 S R AR R, E IR
FLAG BB BEME AR | S ZE SR DL, AR Ay I R
(allergen ) 1 73 W A 3k S50 A0 4 o 08 o AL
1YW N B A AE Ry i PR R AL B
B AMES SR A A R AR B
SRR, eV EEE AR MIENE DI,
7 R ZHOR W A BRI S AR T A I 2 o b
PN R BT IX A B A I T vk A AR AR S
56 R 48 175 48 5+ M IgE (serum specific IgE,
SIgE) A6 I3 5 R0 AR PN Ak 30 4 468 e Ik 50 i 5
(skin prick test, SPT)Fllid i34 & ik % (allergen
provocation) , 3R 5 vk HR Ok IS A AR T TR
PR £ B, X B 4P N 1 R S B R A SRR R By
T AR AR 6 0 375 00 B A 38 vy, 1 85 SR e ) A
SPT J& —Fh Bk L A5 faf (5 it S EAT L3 e S bk i
RV I AR E PR AR S ROV 2E B2 R

AR [P)95 X 32 202l B0 5 1A | FL R 2
B B R X A B R, R T
Bii 2 W TR BA EE A I IRANE . B, AR 3
XN T L EE S B H s iR 11219 579 B2 Kl
AR JLE AT A B U5 SPT {5, 43 #T AR JL
1 3 Lt B R S BT AR OGS W L 3R, O AR IIRYT
M2t 2%

1 #REFE

1.1 W4
YEH 2011 4F 6 H ~2012 4F 9 A7 Mid4 )L

Ry L H g Sk AR T2 S, B BE
AR JHEREAR | HARIR AL e S S R AR L 579
1, A vh 5 5 322 i), Lo 257 ) AR 4~
14 % SFH4ERY 7.80 +2.53 % BULIFF A 2010 4F
HIRSVGHIITHLE AR 2WibriE, A L2
FIAEAF LW 3 ARl 2 323 HT L5 i e 24
1z JoT 2 [ T 1 1) 18] 43 G 1 5 T A 2 21 (World
Health Organization, WHO) 3 {f “allergic rhinitis
and its impact on asthma, ARIA”Z3K | BE: K474
R R A BRI TR R ORI T A O, X AR L
BRI T— e RSP A O — A N 221
i JEAEFREE ARE I RO IR S G A
1.2 WAL

] B A 1 Ak A8 07 D I B i v A R i
A FR S F) A4S 11 Fewy UL A AR B S5« oy 2 il |
Ry FEE /NG A K A e ACEERLEE 2
TR e AR R BT (FEAR RE HE
Rk LIS ), 24 B2 C0HE R A K4
i) W (i N EHE R R T E FER
J& AREHEE ), UL 10 g/L R FR4H e A FHAE X
M DAA R K A B B 3 R VL3R sl AE Rt
FAR A PR A — R PE Bk SRS [ MRS . 7
W25 WA (V) 5 2009 45 1010019 5 () ],

1.3 WRA=*

1.3.1 SPT 5z

Xof ey A R kR S RO I AR,
T AR 7 JR it A HL R JR s, 2 7 BV S 1k 5 B2 ok
DAY L K 200 L O T, il 2 e S T M R, S BUR
R EAN LAY 5K (LB ) , 6 4 1 A5 a7 PR 2 R (K
Jir DRV o B SA BEEE SR, s X iz bt R
1.3.2  SPT #AEmTE SIS

PEAT Bk SRS mr, an SRR LAA DU i
FAF BN RENE | A I8 0 A0 IR . i) 1) R L 75 E
& A A IR 1 d S AUEH 10 mg 194
PERRREOAS e, RIS RETE SPT a5 i 3B 4 i T
FIFA IR IR HT 3 d AAZ0E T A B di e 2y ; 8
HrflRs 1522 > 7 d; AR AR BJLEH Tk T Ak
5, WA AT IS ATV Uk SPT B,
1.3.3 SPT #:AE i e

TEBE LT il 000 1f B 0k 2R 17 0 B b 3L DA
kbR EBUT 1~12, MABFRICEB 07 18] 5 2 3
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em~4 em; TEARICHEH, A LR 2350 i i H 4 Xt
WER A8 Rl S R X BB 4% 1 /N 5 A A
e L 3 Y A B JER B, B R B R (AN
MR EE), 5% B 2 min~3 min J5325; SIS 12
min ZEATUEEE R ARG T LA T 0 s I
N B 5 B B3 XY 1 ek v, 10 s KUA B4R
EARAT1Y A
1.4 PEERE

D A X B AR g IR ke 2 T B Ok 2 B B
Xof PR 1 XU il 21 22 T BRSO 1 AR A s o i XU
ol 21 22 [ T R/ SR X BB XU A s 2T 2 T AR, e
TR o A0« 5 1 R XA s 1 1 ARy BH
X AT AR Y 0~25% 5% 55 [ 4 X6J JE T SR AT Bl 21 2
T AR TR, W B (=) 55 R 25%~50% , )k BH P4
(+) 347N 51%~100% , W K BHE (++) ;754 100%~
200% , WK (+4++) 3 850 =200% , WK (++++) o
1.5 HiileFhk

KR IE @ K36, P<0.05 A B A W32
=4

1o

2 HR

2.1 SPT [HM: SN A PR 25 A1

R 1 s, 78 579 Fhizrk AR £JLH,450 ]
SEBAMER, BAMERRN 77.72%, Horh DL ok
PR A, A3 73.58% 1 74.78%(P< 0.05) ,
HA T IR P EARUCH . 076 > B > TEIE/ N >
23> R > T > 38HE > 2475 > # A R

F1 579 AR BILA 11 #ERBNET KRS
Table 1  Analysis of 579 cases of children with AR by SPT

test with 11 standardized common inhaled allergens

75 g J + o e A R (%)
b il 23 52 124 234 433 74.78*
J Ak 26 35 134 231 426 73.58*
IEE! 8 12 9 9 38 6.56
e 4 4 16 7 31 5.35
SEHE 2 3 0 3 8 1.38
HW 2 3 1 4 10 1.72
ik 0 0 2 1 3 0.52
£ 2 5 3 5 15 2.59
ZR 2 2 1 2 1.21
1 0 2 4 2 8 1.38
fEE/NgE 2 7 5 11 25 4.32

2.2 SPT FHM: RN B AR

2 R H AR O R ) RV UR A, KA R SR A3 A S
EILY/) AR I S = N I o s | B o S v
W 2 s, Xt B — 850 i A8 7 J5E 5 PH A SR )
AR LA 121 6], 5 A BRI 26.9% ,
W62 107 ], 2K o ), T 1A 4 5], HiAth 4 f51], DL &
1, 2 2 7 S 2 B SR A 261 1, 5 #1)LEEH
PEBIE 58.0% ; % 3 255k 3 JE LA AR N7 J 5 PH
SV 68 1], i 21 B BHAE R 15.1% (3% 2)

F2 SHEEKAREERMHGHES T
Table 2 The analysis of positive results of SPT test
BN 2 SRR 3 2Rk 3 2R DL AR A
L EV 121 261 68
L fil 26.9% 58% 15.1%

FHAte

|

1 B

107

P B i 1) 3

Bl B-38EHRKSRAER T SRFES S
Figure 1  Results of SPT test with one of 11 standardized

common inhaled allergens

2.3 SPT PHM: S PHAE 8 B (R A7 50 AR

3 3 P, AFEFEH B AR Lt s FH
SBAPESRE A —E 225, PP SERE A2 AR [R]
AR, Hid 4<X<7 %, SPT FHYEN 64.1%;
7<X<10 % ,SPT [HH:~ 75% ; (HAFHEE I Z 10<
X<14 % JL3,SPT FHME# A, 4 86.5% (P<0.05)

3 it

2008 4, WHO [ #LE 3C /4 ARIA $5 m3 P 48
HOLEE R O 5 R IR ITIR R 0k kit 2 v
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x3 IHEMAMEREARMRMEEE AR BILFHSH
Table 3 The rate and distribution of positive results of SPT test in children with AR

AL % SPT 1k it

(fFit/ %) 4+ 4+ ++ +

4<X <7 92 59 (64.1%) 47 (79.7%) 6 (10.2%) 4(7.0%) 2(3.1%)
7<X<10 264 198 (75%) 125 (63.1%) 41 (20.7%) 14 (7.1%) 18 (9.1%)
10<X<14 223 193 (86.5%) 116 (60.1%) 23 (11.9%) 23 (11.9%) 31(16.1%)
X 24.0949 3.5601

P <0.0001 0.7360

J5. (avoid contact with allergens) . Z5¥JiG Y7 (drug
treatment )  fF 57 P 60 #E VR JT (specific immunothera-
py, SIT) FEHZH (patient education ) & PU4~TJ7
B F3RIGYT I7 58 YRS 2 20 i e B it U
It SPT S22 Wt 1gE 15 1Y 48 25 520 1 9 9 1) 32 22
R J5 3 , X B A S5 2R 09 S 10 KA A X 1tk i £
FE At B B H e

A3 579 4 B LE AT 11 Bhme A M i SR
f SPT Z5 R4 7R | B GK 77.72% , H 4 KR 241
SRy i ok g, H b PR iR A 06 BH P R A v, IR
WIF NIE > M > FEE/NR > 230> %W 1>
BT > Ackk > 4200 > A ERE . LIRS R RB
W2 )L AR BE SN E /M EZ T HUE M
XA F TR0 A, L BE S S A P A
Jie Tl B AR 55 58 55 1 e [0 (0 T i 0, — o 2
JE BRI T AR BYTEI R Al M S 2
ANEZAMBIR R, FE5 555 LG8 E R 6 B
T O S 72 2 B I PR 5 e DL ) — R S AL B
] PR H Al b DX A8 BF 5% 5 R AT T S i 2 L )
B AT REOR, AT B E P H DXR A ETR Y
PR JE 58 A0 (25.8%) ™, B8 A ST T & W) i
A, 5 AR Y Lo

AHHGE R B, FE 450 1913 B Bz k3t BH 4 i
g e B — (14 sk s B R BH PR AR X B D R B R
A 121 5](26.9% ) 5 XF 3R 11 Fifriok 80Js2 o 14 B
M1 A A R RN 5 T 22850 2 Al 2 Fh D
SR RN, B ERE Y 73.1% , Hrh A 261 1%F
2 P s s A FHE B, 68 X 3 Fhak 3 FpA b
TR A A BRSO, e A A PO X S B RS T 176
] 3~7 % AR LAY TR LB 155 filX) 2 Fhak,
2 PP LA E R SO, AT BRI  i
RO AT Z2 st s i AR DA HO— st

SO SO FR T S R S X gl o R, — B L
Bl Ao A S B SN, R S B R AN TR TR
S AN [ oot 3 i B AT AR AL

Il PRAMF 5 2ok SOV B0 5% 5 BB AR IR 0 G R A 1T
2R, IR F R R LLE Y 17~18 ik
F0, 50 % LUS/D . VRN AEOSR FH A%
T UG 22 G 5 N L IX. AR £BLILTE H 1gE
IV B AN TR AF i 2H o SO B R, S5 SRR
473 B 0~12 % [ )L B BHE 26 71.9% , H BEAF %
FEA PR AR 2 T, AR SCE R s 1A
(AR, A8 /N R S B PR AL, Hor 4 < X <7
% SPT FHTE R 64.1% ,7 < X <10 % SPT [HE N
75% 1M 10 < X <14 % SPT BN 86.5% , FHIEZR
R o XS5 AL AT e -5 240 S D Re Y o6 25 1 B bl
AR IE R A O, Ak, JLE S SR EEORY
S R 0 28R A OG5 S U A 5 R ] A5 A
T M — T 5 X RS T T 4
PR, JLEE S RO 2 98 X 2 i R P A 6 ) U R
FERA 5 TN AR SRR, AR 93 BR R
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Application research of Xpert MTB/RIF test for diagnosis of tuberculosisin in the primary laboratory
WANG Yixin', CHEN Xionghao**, LIN Huiling', JJANG Ying'

(1. Department of Laboratory Medicine, Futian District Hospital for Prevention and Treatment of Chronic
Diseases, Shenzhen, Guangdong, China, 518048; 2. Department of Laboratory Medicine, Futian District
Maternal and Child Health Hospital, Shenzhen, Guangdong, China, 5180438)

[ABSTRACT] Objective To investigate the feasibility and accuracy of Xpert MTB/RIF assay in the
diagnosis of tuberculosis in primary laboratory. Methods 1 042 sputum samples from patients with clinically
suspected tuberculosis from clinics in Shenzhen were collected. And the sensitivity, specificity and test time of
different detection methods, including smear test, solid culture, traditional proportion method drug susceptibility
test, and Xpert MTB/RIF test, in the detection rate of mycobacterium tuberculosis (MTB) and rifampicin
resistance, were analyzed. Results Compared with the results of the solid culture test, the sensitivity and
specificity of the Xpert MTB/RIF for MTB respectively were 93.7% (655/699) and 87.5% (300/343). Compared
with the results of traditional proportion method drug susceptibility test, the sensitivity and specificity of the
Xpert MTB/RIF for in the detection rate of rifampicin resistance respectively were 86.8%(79/91) and 95.3%
(531/557), and the mean of test time of Xpert MTB/RIF was 2.1 hours (range, 1.8-2.6 hours). Conclusion
Compared with other test methods, Xpert MTB/RIF test significantly improved the diagnositic sensitivity and
specificity for MTB. Xpert MTB/RIF test can be used to detect rifampicin resistance. And Xpert MTB/RIF test
will provide a specific method for the early diagnosis of tuberculosis.

[KEY WORDS] Mycobacterium tuberculosis; Rifampin; Gene Xpert test; Sensitivity and specificity
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A clinical research on tooth loss and the prognosis of acute ischemic stroke

TANG Aiqun'*, ZHU Jinhua?, ZHU Feiqi*

(1. Cadre Health Care Office of Health and Population-Family, Planning Bureau of Luohu, Shenzhen,
Guangdong, China, 518023; 2. Department of Neurology, the Affiliated Yuebei People’s Hospital, Shantou
University Medical College, Shaoguan, Guangdong, China, 512026)

[ABSTRACT] Objective To investigate the result of tooth loss effect on the prognosis of acute ischemic
stroke. Methods 164 subjects with acute ischemic stroke were recruited. ~After admission, the general
conditions of patients and medical history were collected, as well as the number of missing teeth. The medical
fasting blood tests such as lipids, blood glucose, homocysteine, high-sensitivity C-reactive protein, white blood
cells, fibrinogen, and creatinine were undertaken within 24 hours. The severity of stroke evaluated with the
national institute of health stroke scale (NIHSS) within three days. Modified rankin scale (mRS) was assessed in
the form of telephone follow-up when half-year after discharge and at the end of the study. T test, rank sum test
and the chi-square test were employed to compare the differences between groups statistically, and logistic
regression analysis was employed for the risk factors screening. Results According to the univariate logistic
regression, age (OR = 1.04, 95% CI: 1.01 ~ 1.07, P = 0.02), creatinine (OR = 1.01, 95% CI: 1.00 ~ 1.02, P =
0.04), number of tooth loss (OR = 1.05, 95% CI: 1.01 ~ 1.08, P = 0.01) and NIHSS score (OR = 1.22, 95% CI:
1.12 ~ 1.33, P < 0.001) were the risk factors of poor prognosis after stroke. In the multiple logistic regression
analysis, number of tooth loss (OR = 1.07, 95% CI: 1.02 ~ 1.12, P = 0.004) and NIHSS score (OR = 1.24, 95%
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CI: 1.11 ~ 1.40, P < 0.001) were included. ~Conclusions Both of the number of tooth loss and NIHSS score

were the risk factors of poor prognosis after stroke.

[KEY WORDS] Tooth loss; Ischemic stroke; Prognosis; Modified rankin scale
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Table 1 Baseline characteristics of patients with good and poor prognosis subjects

At e RA4f S EEN o 45 (. P1{H
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Table 2 Logistic univariate analysis of risk variables with poor prognosis (mRS=3)
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Table 3 Logistic multivariate analysis of risk variables with poor prognosis (mRS=3)
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Sequence bioinformatics analysis and gene cloning of annexinB8 from Spirometra mansoni

LIANG Pei', LV Gang', ZHOU Xiaojun?, CHEN Xinxin', CHEN Xiaojing', FU Ruijia'*

(1. Department of Pathogen Biology, Hainan Medical College, Haikou, Hainan, China, 571199; 2. Clinical
Laboratory, Hainan Province People’s Hospital, Haikou, Hainan, China, 570311)

[ABSTRACT] Objective To provide information and solid materials for further research on annexinB8
of Spirometra mansoni (SmannexinB8) which may participate in mediating host immune response. Methods
The open reading frame of SmannexinB8 was found with ORF finder tool in NCBI website. ExPASy website
was used to predict the physical and chemical parameters of protein, signal peptide, transmembrane helices
and potential molecular and biological functions. The conserved domains of the protein were detected by
NCBI/BLAST Home. In order to analyze the homology and phylogenetic tree, sequences of annexins from
various species were obtained from NCBI website, and the results were analyzed by Vector NTI suit 8.0 and
TreeView software. The three-dimensional structure of SmannexinB8 was predicted by SWISS-MODEL and
was analyzed by SPDBV 4.10. Moreover, the gene was amplified and cloned into a prokaryotic expression
vector pET-28a (+). Results SmannexinB8 was full-length gene and encoded 347 amino acid residues.

The protein was composed of four annexin repeats without signal peptide and a stably soluble molecule. It
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was a conservative annexin in three-dimensional structure. SmannexinB8 was homologous to annexins from

Echinococcus multilocularis, Hymenolepis microstoma, Echinococcus granulosus, Clonorchis sinensis and Homo

sapiens with 68%, 67%, 65%, 46% and 40% identities, respectively. SmannexinB8 clustered with the annexins

from the tapeworm genus, but not with other species like trematode and mammal animals. ~ Conclusions

SmannexinB8 might have a multitude of functions: inhibition of phospholipase A2, promoting fusion, mediating

immune response and formation of ion channel. SmannexinB8 might play a critical role in the host immune re-

sponse.

[KEY WORDS] Spirometra mansoni; AnnexinB8; Bioinformatics analysis; Multi-functions
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Eginnexin LUTRURYAIDRAAL FAELLHFAIS GPGTRDST ALRADTDLGT IKEKYEELYGETLE A2 KGDT SGDYRAL CLELL
Sbarnnexin LUAILRYAIDRPGL [ AEWLHD SMAGLGTHKDYALM L ITRSE IDLQD IMNPYES IVGKSLLNAWIDDY SGDYRRTLCVLL
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Figure 4 Alignment of SmannexinB8 amino acid sequence with annexin from other species
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Figure 5 Molecular evolution tree of the SmannexinB8
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Adeno-associated virus (AAV)-based vector: a bridge towards tumor gene therapy

CHEN Xiusheng', LIN Chuangzhen®, LEI Chuan', QU Xiangming', NIE Xin', HU Ao', CHEN Si',

DU Hongyan'*

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

2. The First Affiliated Hospital of Southern Medical University, Guangzhou, Guangdong, China, 510515)

[ABSTRACT] Adeno-associated virus( AAV )is a kind of human parvovirus that is defective and
non-pathogenic. AAV vector, as the vector of gene-therapy, has superiority in long-term gene-correction
and gene-therapy. AAV vector is considered to be the ideal vector to transfect target gene because of its
mildly pathogenicity and easy to operation and now it has been widely used in different kinds of research on
gene-therapy to neoplastic disease. Through improving its targeting and reducing its immunogenicity by
reforming and optimizing the AAV vector, it is hopeful to provide new methods and measures to the
research about gene-therapy of tumor. In this paper many researches on application of AAV vector in tumor
gene therapy are summarized, which will be helpful for studies on tumor gene therapy.

[KEY WORDS] Adeno-associated virus (AAV); Gene therapy; Application; Research progress
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The overview of warfarin related gene mutation detection technologies
SUN Xue'?, KUANG Yun'?, YANG Xiding'?, GUO Chengxian®, YANG Guoping**
(1. Pharmaceutical College of Central South University, Changsha, Hunan, China, 410013; 2. Center of Clinical

Pharmacology, the Third Xiangya Hospital, Central South University, Changsha, Hunan, China, 410013)

[ABSTRACT] Warfarin is a kind of commonly prescribed oral anticoagulant for preventing thromboem-

bolic disease. However, it is prone to cause thromboembolism or bleeding due to its narrow therapeutic window.

The predominant polymorphisms in CYP2C9 and VKORCI genes, encoding for metabolizing enzyme cy-
tochrome P450 2C9(CYP2C9) and target enzyme vitamin K epoxide reductase complex subunit 1(VKORCI),

have significant impact on individual differences in dose requirement. So the detection of CYP2C9 and VKO-

RC1 mutation has important reference value to individualized therapy. At present, the usually detection methods
of CYP2C9 and VKORCI include PCR-RFLP, TagMan, pyrosequencing, HRM, POCT, melting curve analysis,
MS, DHPLC,and so on. The characteristics of these detection methods will be compared in this article to find

out the most suitable technical detection methods for clinical application and promotion.
[KEY WORDS] Warfarin; CYP2C9; VKORC]I; Gene mutation detection
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T EE SRR ER CYP2C9 . VKORCI H:[H 2%
7RG I 2 R B Ry AR VE AR R IR T B R TR EE Y 48
S ASCEXT CYP2C9 . VKORC] Jk K 5875 #6377
A AT DA TR, DA & BREE A I R N
e BRI T

1 ERMENTE
1 RAEEEE RO 2 0 IR R BRI 2

M0 (polymerase chain reaction-restriction
fragment length polymorphism, PCR-RFLP)
PCR-RFLP J& 47 5 %711 PCR 5199 44 H
9 DNA, 338 7 -7 A S 1 A DT T A DD 351 A
[/ B, JF BARAE B Bk BB Irik . A
[Fi) S5 57 B A 1) BR ] 1 U0 7 1 o3 A AR ] 25 7 2R
[ B2 DNA Jr BeaRats . 1% 5 BRI N DIBE A
B K EEZ M (restriction fragment length polymor-
phism, RFLP) A Lt , X HJ& DAY 8 B T U ,
%7 RFLP Z3i/Y) DNA V] 8 Je 854 0%,
BA T RE 43 B A5 258 5, PCR-RFLP XK
$ivE 1 H Y DNA 1 & g AR R et 2 H T
P AMEIRBIFSE i o FH RS R DR S A8 A J7 121
Gu ZFHEFEAT AR R [ R BRI (]
T PCR-RFLP X 127 £, G5 B i & 133 £ {dRR
Xt 8% DNA FEA#EFT CYP2C9 J VKORC1 =4~
DA RYHE PR 3B S5 SRR BTIZ 0 R RGA TR
1.2 TagMan 555 B B 73 B
TaqMan 55 {3 1 P % 51l 3 Bt >R FHAS [ 1) %€ '
FEPA 53 AR IC PRI AR S AR BT, R AT I T i 43 0l B
10 T ORI AR B AT 7E PCR ZEfd & rp, B
H 5 —3" ShUIIEPE Y DNA R & 8 2 AN I B
SRR 58 A HAMRARET , MRAMINE | DGR A A
VR LV 38, TR 966 . ansR—MaEe E
W 5 T g — A DU G2 DR R O B AR Y
R 2 T CAF AT 5 W R BTH G 548 R
TagMan £ A BOE s 7E T FH—> [ i B
VERRTEA, ] LLTE BRAS S I oSy H AR A F) ik PR B T
DAFE 2 /INBF AR E XS 96 AN AR 147 356 PR 98 722 1Y
Kl . TagMan $2 R SC7E Sevall & 36 i) SCEE 2
Je 02010 4F 1 WX} Invader , Verigene F1 TagMan
PR PRI G ARG I T AT 50 DREAR 73 BLRY XS L
W9 # W , TaqMan FERAIN i 88 455, B
FEA DNA B HARPIF T AT 5 ~ 20 ng™),

2009 4F: IWPC @37 e KA A i AR AL A R
T TagMan X} 5 052 A~ 7 #f 17 CYP2C9 &
VKORCT {343 8108) bk 5 i i B LA 480
AFEATEAT IR B i s ], 45 5K, Tag-
Man X} CYP2C9 3[R 73 FU 25 5L () — i 97.8%,
X VKORCI1 K 7 RIZE R — MR 97.7% ., Selm
N AMEAREARAIF 5T |, %) CYP2C9 2 VKORC1
FEPH AR )2 N T ikl
1.3 MEMERRIN ¥ (pyrosequencing)

FEBEIR I P 1 & I 3 3 () — b, SRl &
AR 1) I T WA Ak A7 SO A I B AR, AT AR
R A M I B B AR R B, LR R
JE A PR EAZ MR = B2 (deoxy-ribonucleoside
triphosphate, dNTP) Z — % il A 5[ ) 4E i 2 hif 44
A, A K ANTP 1545 DNA BAR A T —4>
Bl B X, W 25 7F DNA RABEAER T, B ng)
TF 51 WG 3 A i , 5] R — 2 T B R W R
AR 71— R 5 Sk 28 K 6 U i
AR, WREABA INTP A S 5 S,
MAEM AT —Fh ANTP Z 81, SRR R4
dNTP S7ERFIIVE R T R A BEff . DRI, RS 5
KK ANTP 573 8 Aff o BAA% 1T R 2 A 1 (sin-
gle nucleotide polymorphism, SNP) i3k K %l |

FERERR I Y s AT A B AR 2 e M 5
T4 [ sk ATXF SNP 7 5 HEA 7 AR i
TR, R AR R —Fh A8 32 G SNP LK
SR 5B RUESE R A RL A L FR R
PP — YA 58, 7 A #E1T PCR
RIS AR AR IS s B s LR % T R
I FH R 45 Fr Bt PCR 74 (LU B2t 200 bp) , TC
PR B A RS B I 43 BT, R PR
il T FE B R I A A AR R e v i iz g 5 T
H, ZITEINT R B E S A R SE (3 AL
)R B R 22 . 2008 4F King S5 R H
oAt = 5 Ml I 7 35 INFINITI analyzer Invader
assay ,Tag-It Mutation Detection assay 17 kb 3 B
7%, X112 AMREARPEFT CYP2C9 & VKORC1 FE[H
gAY g5 R SR WA B R U T 1 X CYP2C9 "2,
CYP2C9*3 J VKORC1 43 () ERf 553110 99%
100% ,100% , H 43 i B 244 4 7N

VAR R T — Tl B g 3R il i =X B - £
R I ¥ ¥ (single-tube PCR-pyrosequencing), H. 7F
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R 58 i B 2 5 R AR B R D Y
B L B B AT 96 AN REAR BEATINGE , HAT
TR HE TR R, 2014 4F Kim SF=2fg ] T
1 BT R A 6 PR 2 AR K i, B 22 e AR i e I )7
Xt 250 MEAFEST CYP2C9 B2 VKORC K 28745
PRI, LA R 5 AR RR I 3 Ik 45 2R 100% —
2, D25 S 2 B A TR, R 2T
FEBRIRIN 3 7 2 T AR 45 SR PR T P &

1.4 B HERIE R I BT 5K (high resolution
melting, HRM)

HRM T JLAE XS SNP M AT T H |
HRM 3l 35 592 B W 0 19 3 5 v BUBE DNA % 4t
BH5 PCR 9 3y 45 G500, RFIWTE B AFTE
SNP,, AN[A] SNP 37 i A [F) 5 PRI 75 4540 2 5 Ml 445 fie
MR st DXt HRM 4387 RE % A 251X 3 AN [F]
SNP i/ 55 SR [A] JE R 7, HRM S 7E 6 il it 22 20 B
HAR B SR L& RN, —F 1 2075 T, %
W s THER B2 THE 0.5 ~ 1 C, WiEaPEg
e fieth e84 THE 0.02 ~ 0.1 °C; Wi Rh i ith £ e
A ZECY R IR AR, 85 53 B R A A 2
o AR RIS SRl T 8 A A 2 T X A3
BEREORON G, WAl AR AZE Yk, HRM
F {5 26 1 R e Ak A i oy B R AR
E W= PR,

YR — AR s A% 9 T 5 HRM By R
JE T R PR EREE L AR IR | S
BT FIE MBS A, R B 2
TR E A E

2012 A AH A58 B B NL T — A T A
CYP2C9 & VKORCI i HRM J5 27 % 100 M€
RARIB T B E I FEAREFT CYP2CY * 3 J VKO-
RC1 M 3L 5 4y A 945 1% J7 ¥ 515 52 1 PCR-
RFLP | [ #£1 £ 1 M TagMan 85317 T H#K,
WEBH Ty e s f o 2 PR, R4 AR
HET 5 SRR AR ST T HRM (4 (25200
1.5  BES 43 (point-of-care testing, POCT)

POCT J&—Ff 7 24 iy R B A I 4 A, 2009 45
WK BH 5 1 212 ML EEIR YT (european pharmaco-
genetics of anticoagulant therapy, EU-PACT) i 51
KA TR LR ARIBEHLT BB R0 5 20, Ul
WPEL(8 ] POCT 47364380, 135 1% 7 ik T 78
1.5 /NI AR B3 B4R 02011 4F EU-PACT {5641

A% 51 Howard 252 % # 1)) HyBeacon A #E &1 1 4 37,
R RIZE PCR JE R 438 753, IF Al HF POCT
(IFRIE PCR {28 Genie 1 HE1 74371, %07 1 NFG 4R
JC R ML BCR bk L B2 45 v el AR 22 4
I DNA [ MLFE AT RE R A 8 % 05 i 1ok B AL 36
B 128 A4 fief sl v 5 14 LR 2R 4 7 6 R 43180 | [t o,
FEST IAE HAB S 56 % 64T Tagman }2 PCR-RFLP 43
RUPEAT vk ik, 25 R 3 Fhorik — 8N
100% , 2013 4F: EU-PACT B9 & BB bk g6 45
SCEE R F TS 24 2R ) Sm Xt 455 A BE
BEAR PEAT I R A0 Y | 01207 DI 32 it B 22 45 51
VL BT 2 /Nl 5 AR HE Y Tagman A
PCR-RFLP KHIF HL# , 45 SR R B v T sl
POCT WM s fE T o £ LI 44, LB T
IREZKGIN ; ToF5 HEHL DNA , $#54E faj 5, #ERJ , T P
HAREIEE R 18 T AR MBI S L R H 5 9%
HBE, BT 50 3500, — s nl L
. MERRER, (HIZOy IR BBk TE T A Y
HyBeacon 5% &% Genie 1 2} B 2S , — 505628 ]
fig ¥ AN H 4 ; POCT H AT AE EU-PACT KU1 K
TS A LSS IE , FEE R A o 1 — 2 1 KR A
ISR, 2 A Rl R i — 25 e A,

2 HftiMK AR

2.1 JEMRINZE 3P 8 K (melting curve analysis)

K5 it 1 28 20 B 2 AR 1 SR AR i B R FH 2 A
I DNA %415 H br DNA T 4h, 95 11 % 5596k
MR B LS G P2 EhRIC DNA BREFE R . S5 8Er
5N 2 ST ST Y FE B, T
IEREE  H Rl B AR PE . HEFA AR L, AR A
TEAN R BE T A 33 W2 St A AR L 1 2 A%, 50t
1) BT B AS AR A I 1 ek, R A R
AR DR Y [ SRR IR 0

2008 4F-HY— I LRI TSR W], %07 1k B Bk B
Sy B3 DRI T B R R R 2 B T, XAl
BRI 720 BRIz Y (H I R B T A Y
PREL, ATIH BRIZ VTR B .
2.2 JHi%yk (mass spectrometry, MS)

MS i I 5 2 79 i 3L ol FH Jo i B ) 2
A 100 45 o7 5 DR R S M R AR IX 43 SO N 72, 45 A
S5 A7 e R DX 93 B G B s S i e AR AR =X
5 R DR R S R BB R (peptide nucleic acid,
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PNA) \Invader, BfHEHR: 51k S fifp R0 45 A 56 (R o
P PCR 34T i 2 b F0 S i A 16 & 1 . PR A
JBT T 3 I 5 ) 2 DNA 3 1Y HEAS 1 J57 B S 1 7™
YR oy, PR 2 e L B G v S R AT AT
FRIEY . 2009 4 IWPC B¢, #B4> VKORCI (1)
e BRI 0T

MS I 75 2 A D 2 v 4 B T DU B IX.
AN 22— BZE ) DNA 405 o Mris el s, o
Frageean R JL=Z#, FrLLRIE MS B4 Hr
T AR i, A DN 3 AT AR AR v 5 A B A R TR
BrOoArsc b R 2 EA . MS R D v I A R Gk
SRR A BT RE il Al BE SR T 21, B 7 i Ak
ot R R, Al P se IR AN 2

2010 4F Yang 55 PV S T —Fogr AU 0 6 T
5oFs T e A T R S K AT B (] BT 3% (surface-enhanced
laser desorption/ionization time-of-filght mass spec-
trometry, SELDI-TOF MS) 43 %1 J7 ¥ . i i3 DNA
XL 2 % 189 A FEZ 1Y) SELDI-TOF MS 6 ]
SR T UER PEIEAN S5 R — B 100% . Z
SRS MS I E, i fk TEAE R AR O T
VFZEBIE AL, Kl CYP2C9 & VKORCI
A R GAE PRI B T 5 AN o R
Y MERR P £ 38 3 X m] DNA P45 DATESE | 3X s
R 22 80 02 BB PR 2 B D7 B AL T R ) i AR 3
V& fE i T ARE AR A AL HT 25 i i PR A 5T
2.3 BYEEROEAREIE  (denaturing high per-
formance liquid chromatography, DHPLC)

DHPLC & F H] & A= i FC i) 4% 5 XU DNA 5
45 WU DNA fiREERHIE 1Y 22 A e B Pk .
1 T4 5 XUE DNA S50 AL A A S Bl i IR TR 1
GO TR VIR 25T T TR L
Y JEAE 5 e AR A5 G RE T AR, T LA & R UEE
W e T ol B BEER B A, T8 3 BRI A A A ] gl
AR A RASAEAE . BRI F WA 17207
AT CYP2C9 o VKORC] fY 3R R 2 A RG] 21,

550 A0 L, DHPLC fRj 8 PR | gk
e, AT H] T 2 RG4S (AN 38 AT DL T AR 0
GEAS AR o (HIZ 7V AT KA AS B Y 99T
PRIk ARG PR AR X 45870

3 ERSBEAFNERFE
B[R 73 U 3 AT Dy A 3 R R 2R Il PR AR

FESRHEROR SRR, o AR bR i R R FH 4 2R T
— B PR, (H IR o 81 5 F7 S RORRIR 0 {2
W, B RN &, o T T B
A SR AR AR i PR I FH i S (s )

3.1 HTHIZ 3k CFDA #t 3y CYP2C9 } VKO-
RC1 HE K 73 B35 &

(1) b a SR B A R A & B &
CYP2C9 Hl VKORC1 P 22 25 PG 125 & (PCR-
S ARACIE) T 2012 44k CFDA it 2 E N E A
HAEUERI R CYP2C9 & VKORCI iR & 1%k
FNG AR ATNF 12 PRASHES 73 PR 58 A8 A G

(2) il Rz ik e B A ey A RS /1 ) VKO-
RC1 1 CYP2CO B DA G a0 & (PCR-FL Ak 27 ik
PGS i) T 2014 4E 3K CFDA it i, ] — K
W 24 DMFRA
3.2 HHAEJE 3K FDA K CFDA #t 3 CYP2C9 &
VKORC1 [ 43 13- 15

(1) &[] TrimGen A w#F A& eQ-PCR™LC 4£
PEREL R 23 B & T 2000 43545 FDA #itifi F i
510(k)4fis A k073071, T HIFRREAEAS LightCycler®
Real-Time PCR System instrument model 1.2,

(2) 3 [E ParagonDx A3 FR 3T AT AL A & A9 AT %)
CYP2C9 #1 VKORCI R He PR 3 L 3 A7 119 - 5 T
2008 43K FDA Ht#E 11, 510 (k) 4% H k071867,
o [ 4P 5 % Cepheid Smart Cycler Dx®

(3) F2[E Nanosphere /A FIHF & 1Y Verigene £
A IR I R 48T 2007 4E 3K FDA it ifE
T, 510 (k) 2 A% K k070804, 75 fdi FH A5 5K 1% 45 The
Verigene® System!®’ |

(4) 3 [E Osmetech 43T 2 Wi/~ B & 1) eSen-
sor® 4By MRAEURPE I 3 | eSensor® XT-8 24t T
2008 43k FDA #ib#E 17, 510 (k) 4 t5 A k073720,
Tl AR 1% 45 The eSensor® XT-8 Instrument!

(5) 3 [E GenMark 12 Wi/ B W % 1) eSensor £
MR R e Y I 3K 5 F 2011 4F 3k FDA it
LTI, 510 (k) gt ol k110786 , 7 fif FH 4% 5k 15 4
Oragene -Dx collection device (k110701) models
OGD-500,0GD-575,0XD-525 and OYD-500,eSen-
sor® XT-8 Instrument/,

(6) [ Autogenomics 2 Al il & 1Y INFINITI
2C9-VKORCI e Lk Z su kil £ R F- & T 2007
AE3K FDA #bvE B, 510 (k) 4t ol k073014, 75 4
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FHEFIA X #& Autogenomics INFINITI Analyzer™/,
(7) M3k e B T i A A RN | T kAR
1 H Ak 2 FE DRSS RS, T 2014 4F 3K CFDA
fiE i, 5 Il KA Ik e R A BR A Y
VKORC1 F1 CYP2C9 3t P i 57 S Fl & il

4 L5iE

PCR-RFLP J% TaqMan % A B T # 4 fi 5 | #E
B, JTAERE) 2 T CYP2C9 K VKORCI #:[H
ARG . HRM K POCT F 8K 1w FH st 0] 458 4
H i FHEA &SRB &l AR 2550
Btk AN CYP2C9 K2 VKORCI 2K %75 K
A F R T, MS M DHPLC H gy T8k
5L A2 A Rk — 2P I PRI I DL 36k

H#i T CYP2C9 K& VKORC1 i [K 28 25 K ]
A E A, B V\ﬂl~4\iﬁ*ﬂé‘ﬁ CFDA #it 7
i, 92 E FDA b — L3 RS- & T, X sy
RIS R AR AR I fﬁﬁﬁt%ﬂﬂ“ﬁﬁ%mT#mE’a
il (HIX L6 RSP 5 T Z R R AR 1 4
v A 2 1 DRI A e v v | e R

fRI B B} 2T CYP2C9 B2 VKORCI LA 4371
5 Bl G, XA R I R S 2 B A

TN PLEETRYT I — 2 259, (B i Tk 2z
SR, Gy S i e Kt o A AU, R BOHAE B Y
iR AR, 205 R Y] CYP2C9 M VKORC1
XPAAR T 5 25 ST S 25 ] DR LA R 6 ) 4
J7 ARG R A E A S, B Xt |
5 )5 1 1 5 BT FL#% , PCR-RFLP  TagMan H T
PRAERTAE A Hal TR RIS S R A 3
& TG PR R . HRM T4 I 3R VE R A
Fs AV 5 B8 5 HH (R AR B, o DL AR AR B IE , e
TG IRAET N . POCT HA kA48 B H AR
HER M SR A, QSR L 75 R AR IR BT S AN AR
FREEE K, AR E I HAB I R A H
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The suppressor of cytokine signaling and immunoregulation
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[ABSTRACT] The suppressor of cytokine signalling is a protein family which can be induced by
various cytokines. But, it can negatively regulate the signal transduction of the cytokines through a variety of
ways. Many studies were found that the SOCS family played an important role in negatively regulating the
JAK/STAT signalling pathway. In this review, we will introduce the relationship between the SOCS and

inflammation, autoimmune diseases.
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The preparation of real-time fluorescent quantitative PCR detection of serum/plasma microRNAs be-
fore clinical application

DENG Kaifeng, DAI Shengming*

(Liuzhou Key Laboratory of Tumor Diseases and Prevention, Clinical Laboratory, Fourth Affiliated Hospital
of Guangxi Medical University, Liuzhou, Guangxi, China, 545005)

[ABSTRACT] It has been proved that the changes of serum/plasma microRNAs(miRNAs) expression
relates to the occurrence and development of various diseases. The molecular of serum/plasma miRNAs are
stable and hard to degrade. It is easy to obtain blood specimen from small wound and suitable to detect for
clinical laboratory. Therefore, miRNAs are most likely to become a potential biomarker for disease diagnosis
and prognosis evaluation, even the target spot of treatment. As is easy to operate with few RNA, and with
high sensitivity to detect a variety of miRNAs expression in a short time, real time fluorescence quantitative
PCR(RT-qPCR) detection method has a good application prospect. In this paper, a review on the detection
methods of serum/plasma miRNAs with RT-qPCR at the present stage will be discussed, and the counter-
measures on the clinical application of serum/plasma miRNAs quantitative detection will be summarized.

[KEY WORDS] MicroRNAs; Serum/plasma; Real-time quantitative PCR
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