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Quality evaluation of in vitro diagnostic reagents and traceability of reference

materials

FU Yue', GAO Xunian®, HUANG Jie’*

(1. Beijing Institute of Medical Device Testing, Beijing, China, 101111; 2. Guangzhou Bangdesheng Biological
Technology Co., Ltd, Guangdong, Guangzhou, China, 510665; 3. National Institutes for Food and Drug
Control, Beijing, China, 100050)

[ABSTRACT] Reference materials for in vitro diagnostic reagents are important in achieving the
traceability of measurements and guaranteeing the quality of the test data as well as the result. Since the 1980s,
domestic laboratories have done much work in the preparation of reference materials for in vitro diagnostic
reagents. This article aims to introduce the reference materials of in vitro diagnostic reagents and its traceability
systems: the metrological traceability system, which is based on reference procedures, reference materials, and
reference systems; and the homogenization traceability system based on collaborative study to determine the
assignment of value to reference materials.

[KEY WORDS] In vitro diagnostic reagents; Reference materials; Traceability of measurements
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The effect and molecular mechanism of Tip30 gene overexpression on cell

growth in human gastric cancer cells

CHENG Zhiyong', YANG Yanhong’, YANG Lili’, LI Gaoyan', MEN Xiaoyan"'*

(1. The first department of general surgery, the first hospital of Qinhuangdao city, Qinhuangdao, Hebei, China,
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China 066000)

[ABSTRACT] Objective To investigate the effect and underlying molecular mechanism of Tip30 gene
overexpression on cell proliferation and apoptosis in human gastric cancer AGS cells. Methods Adenovirus
transfection was used to overexpress the Tip30 gene in human gastric cancer AGS cells. Tip30 overexpression
was verified by real - time PCR and western blot. Cell proliferation was analyzed with the MTT method, a
wound scratch assay was used to monitor cell migration activity, and the cell apoptosis rate was detected with
flow cytometry. The expression level of p53, Bax and Bcl-2 was detected with western blot. Results The
mRNA and protein levels of Tip30 in human gastric cancer AGS cells were significantly higher in the
overexpression group compared with the control group (P<0.05). The proliferation and migratory ability of
AGS cells in vitro were decreased when Tip30 was overexpressed (P<0.05). The cell apoptosis rate was

significantly increased in Tip30 overexpressing cells, and a corresponding up-regulation of p53 and Bax and
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down-regulation of Bcl-2 was also observed. Conclusion

Overexpression of Tip30 in human gastric cancer

AGS cells inhibits both cell proliferation and migration in vitro, and enhances the AGS cell apoptosis.

[Key words] Human gastric cancer; Tip30 gene; Cell proliferation; Apoptosis; Migration
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Figure 4 The effects of Tip30 gene overexpression on cell apoptosis rate in gastric cancer AGS cells
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Figure 5 The effects of Tip30 gene overexpression on relevant apoptotic protein expression levels in gastric cancer AGS cells
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The effect of oridonin on proliferation and expression of DNA damage-related

proteins in gastric cancer cells

YU Tao', WEI Fengxiang"**, WEN Lijuan'

(1. Zunyi Medical University, Zunyi, Guizhou, China, 563000; 2. Central Laboratory, Maternal and child
health care hospital of Longgang District, Shenzhen, Guangdong, China, 518172)

[ABSTRACT] Objective To investigate the effect of oridonin on proliferation and DNA damage -
related protein expression in gastric cancer cells. Methods The effect of oridonin on the proliferative activity
of SGC-7901 gastric cancer cells was assessed with the MTT assay. The expressions of YH2AX, H2AX, ATM,
phospho-ATM, phospho-P53, P53 and phospho-CHK2 were detected using western blot. The effect of oridonin
on the phosphorylation of ATM and the formation of YH2AX foci was examined with immunofluorescence.
Results The MTT assay revealed that oridonin can inhibit SGC-7901 cell proliferation in a dose-dependent
manner. Exposure of SGC - 7901 cells to oridonin in varying concentrations results in a significant dose -
dependent increase in the SGC-7901 cell inhibition rate. Western blot analysis showed that SGC - 7901 cells
exposed to oridonin exhibited a dose - dependent increase in the level of yH2AX, phospho-ATM, phospho -
CHKZ2, phospho-P53 and P53 proteins. Additionally, the higher doses of oridonin increase YH2AX and phospho-
ATM foci formation. Conclusion Oridonin can inhibit the proliferation of SGC-7901 gastric cancer cells and
induce DNA damage and the expression of related proteins in a dose-dependent manner. Higher concentrations
of oridonin lead to the increase in expression of several DNA damage-related proteins and their phosphorylation.
Further investigation of the underlying molecular mechanisms of the DNA damage signaling is necessary.

[KEY WORDS] Oridonin; DNA damage; yYH2AX; phospho-ATM
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S i o TR UL A e 2 — |, FE 3R A A
THACEEAE I b A e E B AL, Bk b
AL TS 2% . SR, B ETAYT RORA R AT
R LT3 A AR AR A RCR R & . B, =
KEABWRIT T RAEE LEN, XBREHR
S SR A G Y, REAS I ) 22 20 A E AN
VAR T, ST R WA v B T R R LR
i AN 1N 3 N o N = R N R N S e
it 45 22 A e 40 e A R SR AR T (H A
e H 2T 4 L Y AR R R O 2 R
DNA i 15 18 & 52 3 3% 2 4 6 41 1 45 28 722 i A
(ataxia-telangiectasia mutated , ATM) 8%, ATM it
AE W R 1k HL RS W p53 RN 40 5] 309 4G 00 s, 8 T 2
(Checkpoint kinase 2, CHK?2 )75 5 4fi Jif J& 11 & 4= FH
i FEARTMEGE T, LE 8 SGC-7901 4 il A
WEFEXT G, X 4w R A 1 9 SGC-7901 4H fitg v
DNA $51 45 1 5 i #10T RE ML 264 T T 07 o

1 #REFE

1.1 K5

B 96 41 L SGC-7901 F A4 A Hir 2 B iy I 2%
B P it 5 A 2 B 2R (4l 2R 98% ) | I HH A J nae
£k (thiazolyl blue tetrazolium bromide, MTT) . . H
FEAP AR (dimethyl sulfoxide , DMSO )4 H 32 [ sigma
75 ) RPMI-1640 £5 755K H 35 [ Thermo 23 7 ; /I
A 1ML 3 WA [ A E AT PO A F 5 bt A H2AX
Al yH2AX | FR 4T A\ ATM Fil phospho-ATM (S1981)
Y04 F 5% [ Cell Signaling 23 7] ; RNase FL{k 5 g
(propidine iodide , PD) ¥ 314 T3¢ [E Sigma 23wl .
1.2 ik
1.2.1 PUOREREEE (MTT) 250 Hr 40 i 3 5

BRI I T 40 i, O #5000 B R SGC-7901
YD T 96 fLAR T IR SIS T 5% — A fbkik .37°
CEFEM IR 24 h )5, ISRV P & i T R
(10.20.30.,40 .50 wmol/L ) 4b B 4H fifd , [l isf i3 & %of
PR (4 55 7 3 0.05% DMSO, Ninzgs#y ) , =5
H 4 B 40, N5 373 .DMSO) , B4l 6 &
fL, WS 24 h J5 , BALINA 5 mg/mL MTT 100
pL, 4 h 5, W5 & fL 4, B L i A DMSO 140
pL, T LR PR IR % #5752 3% 10 min, T EEHR X
570 nm A6 I 20 B G RE (OD () | Wi 2 259 % 41 iy
ARSI AE R AT 3 (% ) =(A X RRZH-A 52
B0 2H )/ (A XS IR -A 25 14 ) X100% o

1.2.2 Western blot ¥l #H 245 4

ANTRI MR JEE 1) A B2 B % (0,10,20 .40 pumol/L)
AEFRANAE 24 h J5 B 6 FLAR B UK b, SRR
T, VK PBS Kb 2 Yk, I 20 244 0, AE vk L 24
30 min Ji , W AT EP 4 5 , A FH % Sh i W vk
(WA 595 nm) P B IV B, SRS A7 SR DN s I e
BEREFLUK , BERCHL VKIS , AT S Se ENE K B e 7
FEFRET HEIE (NC) | R T 5% 48 1T A& H i
M1 h, kG H—$0,4CHE R . —PiiFE 7¢I
J&i , TBST M 4 K, AU 10 min; I ER TIHE
1 h, 8 565 FH PBST YRR 4 YK, 5K 10 min, SAJS
FHECL &G e (A, B-actin fE N NS H
1.2.3 PP EHKLI y-H2AX | phospho-ATM £
5

E] B 41 M v FE 1< 10°7/mL , 3R T 6 fLAR
AN TR e B & v B £ (10,2040 wmol/L ) &b B
4 Hf, WEF 24 h e, VK PBS ¥k 3 K, 4% 58 1 [
E 30 min, PBS & 3 ¥X .5 min/ik ; E i T H 0.3%
Triton X-100 X} & J& SGC-7901 4 ifd 18 i &b ¥ 30
min, PBS #2425k 3 VX ; Blocking buffer 200 wL %
TEA 1 h1:50 —PL ACTHEE 0 5O — P s
1 hJ&,0.5 wg/mL 4 DAPI % i 6 7 10 min
Je B R T IMABTE K, 2t Wi Be 114K
Bk Y &0 100 UM, AR 5 WO FE AT, R
LR, LR REE 3K,
1.3 Gila#r

I3 1 SPSS 10.0 4 i 47 %4 43 # , B s H
X+ s R, R 2850 W (A 1l JH FAE 56 23 T 1)
ik, P<0.05 WZESAGIFE XL,

2 #R

2.1 MTT 46 I 20 g 3 58 25 1k

AN TA) e B 4 v BOH R (10,20, 30, 40, 50
wmol/L ) 41 ] #1115 4 SGC-7901 4 g A& K , HLB#
ik ] A2 4 2 25 W 5 R B4, A FH 20 34 o, S e
[i) ) AR I, DL 1, S0 R A L 22 A St
25 L(P<0.05)
2.2 Western Blot E[1 35 £ Il DNA 4 145 #H ¢ 25 11
ik

AN B2 ) A4 HEH 22 (0,10, 20,40 pmol/L)
Ab PR SGC - 7901 4l ffl 24 h J5 , phospho - ATM .
yH2AX | phospho-P53 , P53 , phospho-CHK2 & H 7K
S-BE 245 v B R B B, WL 1
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F1 ARRELZZERENFTEMM SGC-7901 BHIHI R (x5, %)
Table 1  Oridonin’s inhibition rate against SGC-7901 gastric cancer cells by MTT assays (¥+s,%)

A 8] (h)/ 3 J ((mol/L) 0 10 20 30 40 50
12 0 13.6£2.15 23.4+2.07 67.9+2.19 93.2+2.04 94.5+2.09
24 0 15.9+£2.12 26.1+2.01 69.1+2.20 93.8+2.03 95+2.02
Y 10 20 40 (umol/L) Phospho-ATM YH2AX DAPI Merge

- AR

Phospho-ATM
ATM

yH2AX

H2AX

Phospho-CHK2

L
N

CHK2

Phospho-P53

P53

actin

|i||

Bl 1 Western Blot EJ 44 #ll DNA #3510 X & B &RiA
Figure 1 Expression of DNA damage related proteins by
Western Blot

2.3 &V HH & X} phospho-ATM Fil y-H2AX £
ey A diokAl!

DNA X% Wr 24 i, ATM 7 Wi 24 4b 3% 1k
phospho-ATM , #& Ji5 fdi H2AX W i {1k IE 1 yH2AX
IF 454 B W 8 s AL, A S 56 SR FH R Sk 2Ot Bt
WP, Pk g5 4 30 W 24 85 78 980 W 3 Be
TR NI R, — DR AUR — 4L DNA 45
Y7, #5 55 22 10 B DNA T 22 58 22, DNA $i 45
A S X RV A O AR T K
Ifif 5 5 2 phospho- ATM ( £ &, ) Fll y-H2AX ( 4L
0,) £ i B G A% v YRR BE 09 38 m g 14 m, DL
K2,

3 it

KA FE M iR s Y, BA R
A I e 3 7 g e A7 B SROT e R L 3 T
Be A 08 , 75 20 it 22 70 - AC 5 0 Bl W 2 A Bt
JREE PR DT I & T R B EL I 2
Ao bR 20 M A S B U AR AL LT L
A2 1) O e B 5 5 2) 5 B R T L e SR

Cirl
DMSO

B2 & HEN B SGC-7901 41 phospho-ATM
il y-H2AX f i3 A
Figure 2 Oridonin’s effects on ATM phosphorylation and
v-H2AX foci formation

10 pmol/L

Oridonin
20 pmol/L

40 pmol/L

e, WS R W, A B R AT SGC-7901
20 i 344 5 RN 5 T A0 LR T, O ELBHE T G2M
HYA T ML AT BE 5 FEAR bel-2 8 1 33K DL K 3%s
Caspase-3 JG A IG5 BRVK S IR S8 IE B & 1
HH 22 0] D35 S JBE R SW1900 4 il DNA #1453 , If:
HAf H2AX 5 A &R AWk

HPIR I B R AR iR B B R #2223 DNA
TR , 5245 59 DNA ] LA 40 J& 30 46 A
MLPE R B AR 2 2 Z e R
Z A DNA , AR R SE LA 9 SE e PR sl
DNA [ 45 8 1415 B AR BEIE IE , & T3
AN G , e A T BUE AR T DAL R
A W) 40 M T 345 (16 52 DNA 3543 14 g ) sk i 15
ToaEE BEEYRARRERENEZ
£, DNA i 15 7] 5 5 H2AX W2 1k T80
ATM, EfITAT AKE I DNA (4545 , 38515 5 1% 15
U E AR AR IO A R T BEL | 5E B DNA 5
Vit 2 8iA S AR T
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DNA i 73 7] DL S5 H2AX (y-H2AX ) 1Y
IR 1k, H © 8 Ol 2 K DI DNA 458 45 19 4 5
HEP S FEARWFFE S E 98t ) Western Blot 45 2R
i 7R phospho-ATM . y-H2AX &35 H 8, JE 52 4
% B KRB A S DNA 4, IF HLRl 5 259 ik
BTG , DNA #4532 %7 il # . Western Blot {i.
7K phospho-ATM . y-H2AX . phospho-CHK2 . phos-
pho-P53 P53 £ [ /K - 5 14 fin i 3, 3R WY 4 v
FH 238 i 3076 “ ATM-p53-CHK2 " 1 1% 15§ G2/M
WIBH A, 4475 J5 B9 DNA % S H2AX 5 (1) i iR
b, B )5 8 i ATM B9 B 8% 12 1k (S1981) 4 i
ATM"™ AT TR 2 5T, 1% DNA i
PifE S B TR AOIHEH TRV E R, X 5
20 M A B 45, DNA B R sl E A i T i
SRASL I B UE T DNA #5347 40 ¢ 88 F1 K22 1,
HAS S 6 340 A7 7E — 22 BRI, T U0 AH DG 2800 28 1
() 26 1k A 58 423l 1 Western B[ 5 PEA , 3% i 15
A p W R 5 1) H 8 SGC-7901 41 i DNA it
P 00 1 A AL 32 2 BRI 75 20— 20 10 S g ok
ff X SEa) B, S B R A R R T
DL 3 #05 ATM )2 H2AX, f#i 73 phospho- ATM
K y-H2AX 8 H KV R FE mi W& 25 W) vk 2
1 15 T 38 0, DNA 51 40 72 B2 BE & 245 W) vk 2 Y
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PR A A B AR M9 ROST By A 93 Bl A 95
PRAEF K,

A XmRF SwmE BiEE AL

[ =] BB £%5 ROSI(c-ros oncogenel ) %y 1 151 43 955 B 5 S 3R 97 18 00 s TRV 9 6 A
732 (fluorescence in situ hybridization , FISH ) 7 R 78 Ififig ROST B M g E ., FHixk RHZEEIR
7 2R A2 97 B K6 613 {51 il 6 He 5 ROST X . ROSIT By A B A 4T T 1 ROS1 4 2 41 1k (IHC) , ALK
Ventana 4= F 2 S 44 16 )k EGFR 5875k . 255 R ROSI FISH ik 4 1 19 491 FHAAE S 651, 45t 265
3.1%(19/613) o FHVEAN 2 H A5 9 60% , 365 Bl 35% ~ 78% . BAE ) 7% P A S, Hivh 63.2%
(12/19) A A LTG5 ES,36.8% (7/19) M HAh SR (5, 19 1 FHA:9 1] ROS1 28 132358 : 1 491 (5% ) 0+, 2 44l
(11%) 1+, 7 B (37% ) 2+, 9 5] (47% ) 3+, PHM:% 013 JC ALK ZEH 5 47, B 1 4] [W] ih B EGFR 19 41 & F
AR HN , HoAR I 135 0 EGFR /B R . ROST 5 (v f8 5 A I s /1N s ot (AR W IR R 3 bl 4 v s K2 i
WIRN o LR RIS it S LSk BB A 320 B s Bl R, 3 Bl E A A0 T, 7 (0 R A 2 3% ek R
JBIRIT. B ROSI Gy w5y RAFEARER AtE ORI B B E Th . FISH Jy 2% T A A G I firi
Jii ROST KPR 5 457, %12 ROST BAPE e BAT S8 2% X,

[RiE]  AE/NIjEMifE (NSCLC) ; ROSI B ; 9t 4458 (FISH)

Detection of ROS1 gene rearrangement by FISH in lung cancer and analysis of

its clinicopathological features
CHEN Min, LIU Xiaoyu, LV Lixia, YANG Jieliang, WANG Weiya*
(Department of Pathology, West China Hospital of Sichuan University, Chengdu, Sichuan, China, 610041)

[ABSTRACT] Objective To analyze the molecular, pathological, and therapeutic features of ROSI -
translocation positive lung cancer cases, and to investigate the value of fluorescence in situ hybridization (FISH)
in screening for and confirming the ROS1 translocation. Methods In this study, ROSI-translocation detection
was performed in 613 cases with FISH. For ROS1-FISH positive samples, manual ROS1 immunohistochemistry
(IHC), ALK IHC using a Ventana auto-stainer and EGFR mutation status were analyzed. Results 19 ROSI-
translocation positive cases were detected by FISH and with a positive incidence of 3.1% . The average
percentage of positive tumor cells was 60%, ranging from 35% to 78%. Among these positive cases, 63.2% (12/
19) cases displayed classical break apart signals, whereas 36.8% (7/19) showed isolated green signals. In the
ROSI -translocation group, the expression of ROS1 protein are as follows: 1 case was not stained 0 + (5% ); 2
cases had weak expression 1 + (11%); 7 cases had moderate expression 2 + (37% ) and 9 cases had strong
expression 3 + (47%). With the exception of one patient with an EGFR deletion mutation in exonl9, ROSI -
translocation positive adenocarcinomas in all patients revealed no alterations in ALK or EGFR genes. The ROS1-
translocationpositive patients were slightly younger than the negative patients, and were predominantly female,

non-smokers. Most of the ROSI -translocation tumors showed solid, acinar and papillary patterns with a more
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advanced clinical stage. Furthermore, the positive cases all survived except 3 patients, and 7 patients were

treated with crizotinib. Conclusion ROSI rearrangement tends to occur in younger, female, non-smoking

lung adenocarcinoma patients. To make a definite positive diagnosis of ROSI-translocationin lung cancer, FISH

is a relevant detection method.

[KEY WORDS] Non - small cell lung cancer (NSCLC); ROSI translocation; Fluorescence in situ

hybridization (FISH)

i g 2 R & 00 RN IE T % i A6 1) A i
TR SRR AL T R B N 2 — /N g
J&% (non-smallcell lung cancer, NSCLC ) 24 (1 4= fii
JE 1Y 85% , 76 NSCLC H , 32 B 2 U h fif g (ade-
nocarcinoma , AC) | itk 4l fifd 35 ( squamouscell carci-
noma, SqCC) ., Ml NSCLC B E Wil 22, 5 4F
AR <15%" o AR il i 43 —F SR 3l 3 IR i A
N ok 3z B OC 3 , e R R AK K 2k
(epidermal growth factor receptor, EGFR ) i % i
P25 A8 8 5 A8 1] A% 4 9k 2 988 it (anaplastic Tym-
phoma kinase , ALK ) 5 {37 LA}t KRAS 5878 55 K& K 1)
Kl i ROST FE PR 5 (6 258 3 4 BRI NSCLC 5
— BRI EEA ', ROST By i j& NSCLC iy i) 43+
WA, 7 NSCLC H B K HE 2R 1% ~ 2%, 1k
EGFR 5 ALK X4 fili i s £ 25 b ) BH A LG 497] B
Y A G RAEIE W7, ALK S 2 1 38 1t 410 161
5%1) 78 W ¢ JE ( Crizotinib ) X} ROSI % f3i )] NSCLC A
BORTETES . K ROST KR By 6r i 7 i e
P& 2H 214k 2~ (immunohistochemistry , IHC ) . ¢ Y i
37 2% 32 (fluorescence in situ hybridization , FISH) .
195 FE S B 4 Wi B )2 Vi (reverse transcriptase poly-
merase chain reaction, RT-PCR) Fl — {8l Jy £ K
(next generation sequencing ,NGS ) ,

FATE X ROST WHFE Y AIE o, 2R 5 %
RS 8 e A o 181) B 388 1) 3 97 TG 1Y) i 1 D
P, AR BF 5% SR B FISH £ A K 01 613 f31) fii 35
ROSI B 5y fir , S48 Sy A BH P o3 461 i PR g BHL R
SR T FISH 45 AR 7E ROST HE R 5 457 6 I v (1
INIERS

1 HESHE

1.1 JwlfcsE

2014 4F 1 H % 2016 4F 1 A [a] U 1| K 241274 =
B g BERL 58 B ROST F K FISH K& Y 613 5] 41 B
HEVbRA . 0% A B A I PR B3 < 1 1
AR (WL S I IR A3 IR S BE IS L.

S B3 RURIIG R 43 1 2 2% 2015 iRt 5t A= 202110
Jiti g 2 2 22 4 250

1.2 SR

1.2.1  IHC & 1 PF-43br

JIT A BR AR 22 R 10% 1 % 4 21K T AR TR [
FE, AMSEI P R R 4 pm, ROST IHC 2k HF
T.J7 . ROS1 $i1& (D4D6) 1 [ Cell Signaling
Technology (Danvers, MA, 3¢ [# ) , Jf % 1: 100 #
F&. H pH=9.0 ) EDTA $ i & 2 Wi, & 2 5514 H
97C,40 min, —HEE LK, T—hi 25 i1
5% 7] (Dako, I [H ) , 2= R ¥F A 10 min, Jf- 35 5% i
3 F &/ . ALK THC % ] VentanaBench-
Mark XT 4= H 34,

ROS1 THC %5 5 H 2 hr e - 0+ (B M) < g 4
JHJC B €20 5 14 2 >5% [ Jes 240 i S22 20 Al 555 sl AR
1) L 8 5 2+ >5% i 988 4 1t v 46 5 3 IR
8 5 3+ 2 >5% IR0 40 Jf e s FH P 5 50 ALK
THC 25 550 132k A G e 1) — ook pm e, B
FEZS P10 BE B BH AT B8 IE 3 A 00T, A A
AT Sy BH A 8 B
1.2.2  FISH i K A7

K H ROST X853 B548%1 (Vysis LSI ROSI Du-
al Color, Break Apart Rearrangement Probe, Abbott
Molecular) , ¥ 613 1] fifi Ji5 £5 2 9 B2 ZUREAS A It
I 5 ¥ BRI FISH S 96 A0 SR EAT AL 3 e sc i
T2 P44 BB ROST 4T 1R & Ui B R

FISH Z5 5L 105  AE 9O s T g4 1 | IE
W ROSI SR B MABRE AW E OGS, Y5
S H WSS Z M B KT 2 M5 T A R/l
oF BBl Y 2% €515 5 BB E DRz Al ROST 5 i
FEPHME™ . BERR YL (0 W5 A A% 5 3 H 458 s
S Y IR A0 M AT T, DR 50 A 2
L, BE N 15%

1.2.3 EGFR %7 PCR il

& H DNeasy it 7l & (Qiagen, 72 [ ) 48 HUA B

fI 3 ZH 417 DNA., EGFR %75 % i ARMS V£ 461l
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29 1v/ 52875 (AmoyDx, 18 A EE ]) .
1.3 Gl

WS BEK ] SPSS 19.0 HEAT/r AL BE . 4H W)
AR 2R3, LA P<0.05 HESAE G E X,

2 HR

2.1 ROS1 55 3 I AR BLESRAE

613 il it s £ 35 T2 R AR R 58.47 %, th
P4 59 4 (20~94 %) . B :4=1.30:1, 613 f4i
it 9 58 TP JEAG H 10 ) ROST J: IR 5 F , PHAE R

N 3.0% , B Bl R o BH R R AT IR e R (Y
56.1 %), HIAVEA 22 5 e g it 8 L(P>0.05)
PRV A P B e 8 i, Lotk 11 1, 55 - =073 1,
LR EE LI (P>0.05), 19 6% 6 A WA
O3 TR S (P> 0.05) . B 51 PR 45 1
22 Jy i), LA T A0 8 1) IV 09 O 3], 41 40 3 AU L)
SRS MR A E(F 1) . Hoar bR R A5k
13 61 (68% ) K ~ H1 5016 5 1] (26% ) . 44k 1 44
(5%) , o 0 Absw 1] . ROSI 5 ar i 35 fe PR g Bl
fENLZE 1,

£z 1 ROSIPAMEE I RFESIE(n=19)

Table 1 The major clinicopathological features for ROSI positive cases (n=19)

PG B b td %%  /ff ROSI ROSI ALK  EGFR
A R ek B3| TR fHd k% IHC  FISH IHC AR
1 & 4 b Il ALk WhELss  AET 3+ + FA 1 gaE
2 % 75 75 \Y S N U (1 = pean 2+ + S5k B A
3 5 79 b= Il SEAAR+ B | w yean 3+ + [ Ligan
4 o 25 i IV SRR G~ i A 3+ + FA 1 HpA:
5 & 36 7 m FeAk 1 WELEs  fENE 3+ + B 1 Bf A
6 & 52 b IV SRR K~ i} pean 1+ + 5Ke3 Ligas
7 & 66 7 I SRR R~ kEYE A 2+ + BH LIgan
8 5 50 b I\ i H ean 2+ + B LigaE
9 5 20 = \% IV &8 T 2+ + FA 1 Ligas
0 5 68 & I SR WU AR 2+ + BH 1 Lgan
11 E 78 o I i FLk Waps  FEIE 0+ + FH 1 BfA:
12 '8 53 w \Y LN B e 3+ + [Pk g7z
13 5 64 & I Jit it wmEsE A 3+ + R A
14 B 75 75 I i FLk { Waps  FEIE 1+ + B Ligas
15 & 56 b | SRR AR~ ks AT 2+ + FAtE 195878
16 % 51 & \% SRIN £ S A 3+ + RA WA
17 & 45 i \% i H pean 3+ + [ Lgan
18 & 70 b \Y IV H Paan 3+ + FA 1 BpA:
19 %« 60 7 IB  SEARHRN T e 2+ + FA g

2.2 ROSI Gyfi 835 THC J TR 45 4

19 441 BH 1955 191 ROST 2 (1 % 38  : 1 61 (5% )
0+,2 %1 (11%) 1+, 71 (37% ) 2+,9 1l (47% ) 3+,
ROS1 5 55 151 BH 14 448 M ~F- 33 LL A R 60% , 36 B A
35% ~78% . H:h 12 B (63.16% ) Fy 2 HL 41 2§ 43
B, 7 01(36.84% ) Jy g gk a (K 2) . ROSI S i
J% 1] ALK Ventana 4 {4 2 & B3 ¥, 1 4 [5] i H
EGFR 19 7MNE F578 , 43 18 134 EGFR By #1

2.3 JRITIEM

19 151 55 457 95 191 4= AR S B U5 , A1k 51 2016 48
6 H 4 301 ANFET-. 1610 44 % Lotk (A
FERFE 17 4 ) B I iEL SRR 5 1 68 25 2 &
PR (EAFI R 1A B B R SEAR R i 2544
R AT 1B 20 8 Bk EE CEFRREI3AH),
TEA R I L 3 09 N CE S AR AR ] Sy 74
o A 70 BET rome B e WGy, — H IR,
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A SEAREE R (HE Y26, X100 %) 5 B IR¥045 44 (HE Y, X100 175 ) 5 C: ENF AR 4544 (HE Y, X100 1% ) 5 D 7Lk 450 (HE Y0, X100
fi5); E:KiR 45K (HE 48, X100 £i7) 5 F gL 3R g5 (HE B8, X100 £i5) r/UREE 10 pm,
B 1 ROSIPHMEFGIEESFHR

Figrue 1 Histologic features of ROSI positive cases

A ZMRNLTEE 5008, Hi kR LG5 540 B B AL B IIS7 S A5 S fi ko 130 1 2 B P20
B2 WHRBEMEZHNROS] BAESHER (X 1000 )
Figure 2 The ROSI translocation signals by FISH(x 1 000)

R E IR 250 mgo IRITESEICE 1~ 144
SEBRGIT R 8.3 AN H o 7 1 B E ¥ T i
J& o VBIAEDRYTY 1 BIRITIRYY o FLrh & A
[T AT o
3 itig

it 98 DR HL w8 2 o R B BB T R A F 5T A A

M, = RS R R CH: . ROST &)
{7 NSCLC & NSCLC Ht — A~ 5 (1) 43 - 32 AY

ROSI FERE N T 6 5 Yotk | Jg T 32 IR 1k R I
B 5%, Yo 5 B R B2 /D 9 Ff ROST Gy i F& K, A%
fifF 5% >R F FISH 32 46 I 613 4] fiti 4 8 % ROS1 %
LKt 10 I BHE T 461, BH A 8 3.1% , LE SRR
i NSCLC 1 ROSI Gy i #AK 1% ~ 2% 1) BH 1 s
= AT RE S5 AR ST B9 A 1 EGFR Fl ALK 3%
PRLGLIH 4 A G, AT (B 422 82 55 T ROST MK M %
AW 5 R I 4E S B 1) EGRF/KRAS/ALK —
R it 95 £ 3 ROST % 037 3.7% 1 BRI M 4% 30T
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ROS1 Gy BAPE B S5 M B M EL AR e/ &
PEAEWG AR B F R 2 AR A I PR 301 8, 53¢
PR GEAI A SRR Fp R SR R D
FLR RS, FEAFAG ED AN A KRG R TR G i 2
Ao Al — R 45 AN [A] 21 2123 50 2 6] ROST H& 1K
ZERIC2EH  ROST FHRIK TG otk . [ 24
5L E 430438 T 53 B 16 4] ROST &
N, ¥ 9 B ROST By i 1354 ARG AR £ 35 %
VSEQ/

5% TA S NSCLC H K 5l Ji PR ek A8 J2 A B HE
R o ASTIEFE ARG 2 1 {51 DG W AR s ) L v R E AT
1E ROSI % fii 55 EGFR 19 b & 758748 . 11 % 19l
ROSI1 IHC 1+, ROSI FISH # il g 25 27 43t 53 B (5
5o LU LSRR AR A T, R AT v MR
Je s IaYT , UL DT TS . B ETA — 2 Sk
fifi 22 438 ROST 55 i 5 EGFR R7AZ AT 4 .
Rimkunas 254238 0 5] ROSI T HE B H A 2 1
BF R A AE EGFR AR 25 5878 o XD 450
i 1k PCR 7715 DA 369 {5l ifi fi e 25 28 v 4 I 21 3 451
ROSI Zyfii 5 EGFR RZEILAE . U ROSI %)
fiv] 5 EGFR 5878 3:4¢  {H ROSI Zy i A B [P 2
ik, ROSI % ii 5 EGFR 2 AF s i s /> . H
TG T 33K SO0 BH P95 18] P s A 0 L B 997 I e A
B, A ik — 2B 5E .

ROS1 5 ALK ZZ K i Z B2 ¥ (receptor tyro-
sine kinase , RTK ) &% ¥ 3 H 49% ) 2 J£ R [5] J5 7
5, Z B ALK IR AE AR S 40T 4 ] ROST /935
Pk o ALK #0155 7 w5 J2 3 o #0761 ROST A9 iR
A6 DT 0 ] ROST Y B 5 1 . 7E A< 2H ROSI FH
PRI ], R THC #5300 ALK 28 1 (1% 34, 19 £
s 19 4 R A B PR, R AG T B ROST 5 ALK SUBH R
Bl . ALK 5& R 5y 30 K& HE A 3%~T% . £ 3% [H [
AV bR LI e (ALK BEAPEEIE /)N 40 B i i 32 Wt
458 R4 ALK-Ventana . ALK-FISH #l ALK-
PCR 3 Al ALK 5y 057 () J5 WL RS 8 TIATT . 4
H 3l ALK %5 4 21 {6 % (Ventana IHC) 5 Vysis
ALK B 43 85 BR £ R I (8] (1) 755 5 R 7E 97% , Ven-
tana THC [ 4 5 P g 14 2] 100% , U L AE 95%
PL

AWEFE 7 6 ROST ) i 8 47 5o e 5 Je i
VAT IGYF BRI 1~ 14 A H, 34938 97 I 6]
J 834 H YTt . 2014 4F B Ak 24y

EARIE 50 ] ROST FHE NSCLC H % 17 va M B Je
AT, HOP 83U T ALK Sh i e, Il
0] E T A b 0 3k Y ROST 5 A7 Jili g 9 56
i 2 Y R DCRE 3R T AR 55 e A R
HE

Kl ROST 3 R 5 1 A5 2 Fp 0y 36 A 45
FISH .PCR . IHC A1 AR 7 H AR . PCR A XA
A RNA J5 2 ZER B, ELAS BEAG I A 60 i) W 224
Mo ARRGEIA R THC Pk | fai (58 FLA A% A5, ol
THIL A ROSI FEH Fy ™, {HTE ROST Zyfii H
() THC A0 8 TG 58— 1) 52 56 I A S A e b
e WARSEAT A b A5, 1 6] ROST 5
57 FISH PHA4:55 61 H: ROST THC 45 5 R M . it
1] A 7K A e B, BT RE S5 e 20 i AE PR AT a8 i
T PR A T P R R G, B R THC Yo ]
e M EOR BIIRIZ LS . IT4E NGS WF 984
Z Wi R o A5 o FISH A6 I 7 45 il
ST (10 A e T A ZURE A T S AR ), B A
S, B THIE

A5 38 5 FISH 2 AR K I 613 41 i 9 £ 35 6
WA ZUd ROST K 5 4o, Kt 19 il BHAE s 451, FH
PR K 3.1% . ROSI ZyfvifE Ry NSCLC H ST 1) 43
T, W ) R A TEAR SR Lok AN WA Y g
B, LSRR DL ST OR RN AR IR B4R
ROSI Sy i v] 5 EGFR 287 HL A7 AR AIF 5 A 4G I 5
ROSI i 5 ALK By i A9 19 . FISH J7 ¥ ] A
ARSI R ROST SE K (i . 5 THC AH L, FISH
KU ROST F R 5 A7 o S P o s, AT Ay B 3 L )
TRIT PEAE AT FE AR

SE
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R PR A 2 KPR T2 IS T

T OBREME R REBIR efa

(# ZE] B# SR EMIEEE EGFR ST , 738 EGFR 5E K 5848 5 J5 & M o S B
BB KR, Ak XF 2507 BIEHIS K M I A0 085 4 10 41 2R A H] PCR 4 38 125 RO g i)
JPk EGFRBEF AR . &R 2 507 61 B (UK ) 620 4] (24.74% ) EGFR FE X 20 41 i T[]
AR QT87Q(2361G>A) FT 263 1] (10.49% ) 19 P 7 T~ 55 28 4% (2284-60T>C) ; EGFR FE A 28747 55 [ 35 1t
S IR (P>0.05) , 5 B AR 4 BEAT U] 1 AH G (P<0.05) , HLEFAF I B i 434, 20 A1 i 728
BEH19 NG FRAERBEFIFMIL(P<0.05), L& APPSR ARKI EGFRHEFM G A, [ LA
125 Q787Q MAFAE M — L T EIE LA TN BE . 20 41t F 2828 1 19 N & F 2878 5 AR I o A A5 W1
ARG, AT Ay D A P I8 8 3 R AL o B i MR IB I 22

(XA JERVEME; REARKKTZK; SHRAE

Analysis of EGFR mutation status in primary hepatocarcinoma patients

YU Miao', QIU Lihui', XIONG Wei', SU Huijuan', YE Lv**

(1. Shanghai DaAn Center for Medical Laboratory, Shanghai, China, 200120; 2. GuangZhou DaAn Clinical Lab-
oratory Center Pathology Department , Guangzhou, Guangdong, China, 510080)

[ABSTRACT] Obijective To detect the EGFR mutations (exonl8, 19, 20, 21) in primary hepatocarcino-
ma (PHC) tissue, and to study the correlation between the EGFR mutations and the ages and clinical features of
the patients with the aim of supporting the development of new molecular targeting therapy for PHC patients.
Methods Paraffin embedded tissues from 2 507 cases were collected, and EGFR mutations were detected us-
ing PCR and bidirectional sequencing. Results Out of the 2 507 cases of PHC, there were 620 PHC pa-
tients carrying a silent mutation, which showed a G-to-A transition at nucleotide 2361 in exon 20 of the gene.
Furthermore, 263 PHC patients (10.49%) were found to be carrying the mutation 2284-60T>C in intron 19 The
EGFR mutations 2361G>C and 2284-60 were not related to sex or pathology (P>0.05), but were related to the
age of the PHC patients (P<0.05). In addition, a significant positive correlation was found between the mutation
rate of exon 20 and intron 19(P<0.05) based on the ages of the PHC patients. ~ Conclusion  There were no
hot mutations found in the EGFR gene. The features of the EGFR 2361G>C mutation need to be analyzed fur-
ther. Investigation into the characteristics of exon 20 and intron 19 may provide avenues for more individualized
therapy in PHC.

[KEY WORDS] Primary hepatocarcinoma (PHC); Epidermal growth factor recepter (EGFR); Gene muta-

tion
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J& % 1 I & (primary hepatocarcinoma, PHC)
SRR T AR AU P EAE T B 240 i v e
AL 45 A4S 2 e T 200 - R 240 R TR 5 i e — S
A UL A H g D 2SR Ay T A4 e RN P I A
I, e TR R WA 2 — o BT g AR
o, FRE B e 1] o 4 T S 50.5% , 4E
TR 5t BB 51.3% . TR R M R e —
Fil 22 S etk b A~ JE AR B 1 52 5 SE DR , TR
AR B RISV B B TR A R
2 AR (ras \p53 \BRCA2 %5 ) [N 57 (B uliid
FIRY 5 R R A R AR

7% J7 H K [ F- 32 1K (epidermal growth factor re-
cepter, EGFR ) J& — it 52 1A% 704 [ 2 102 Uik 16 , J2 A XoF
oA 170x10° B ES M A . BFSR R,
TE 22 A MR h 3R 1) EGFR 3 B 3238 5k %
OB U E WA T O N S S SN T R =
BB EDY, AR R, HE T EGF
S EGFR WAETE R FE RN BG4S X AT B 5 e )
e A= 2BV K I R R IR A 25 VI OCHk , JF B AR
1R E B i BB B v EGFR 3 3835 52 ) 3] B 35 Tl
JE R R E A2 E N EGFR I EGFRvII
1 2% IR ] R A i AR B I R, T LAE R
TN IS B RS HdEmR Y HEA X
EGFR 5 3% [ J5 A VR i N HEOC 2 it 5 [ A i
AHGE , HA R . APFFEIURT 2 507 5] 54 AT
I B EGFR B[N (0 5K DL oA TR I , 0028 0 iy
EGFR BRI 27818 L 5 B F I RFHIE Z [ ) E R
RV EGFR R R 5 BB A A M R,
Ji R e PV s 1) - S 1) Y T e BRI A R 2 5 AR
Fil K45 5, A B4R B — 55 & PR e o 38 1)
BT RN

1 #MRERE

1.1 RS

AR 2013 4E 3 H 2 2014 4E 7 H R A4 E & B
Bt B AR 28 TR U)ok 10 J5E P 9 A et fu s 2 41
FEAR 2 507 (], U T UESE b A i e dk . o
TPk 2 153 1], 2o 354 191 5 4F- 1% 19~87 %5, Hh i 4F
W& 52 % 5 BRI . 2 307 191 JiT- 40 B i L 179 19 JiT 7Y
NRAE S, 21 B IRVE 596 o 7 B2 3 25 I WHO
PRUE S TR R TR R AR 2 T AT
M 2597697 o FEASYI7E RNAlater (QIAGEN, 1

D) RS T ACHRAE IR T 2 D TAEH N ikk
SR A HEA TR
1.2 4&HUER 2 DNA

I3 A7 45 ) i DNA 42 it 57) & (FFPE gDNA
miniPREP KIT, BIOMIGA , 3 [# ) #F 47 DNA $£ 5.
FH B R 6 e Pl RS T 3, 28 2R A1 43 e O B vk
I e B 55 4l B JF 4 B, oK A260/A280 KT 1.8
H/NF 2.0, JFEHHE M 200 ng/uL, & T -20CUKAH
AR AE . FE D 41 DNA TR R B 2 46 % 60 ng/
pL, BT ACHAE .
1.3 WA WFE S PCR 914 FE R

K F PCR 47 1 % R0 3 75 4o b7 D & 4 19
HBE A 2 rh EGFR KL 28 8 150 . AR A
NCBI % i i) EGFR 4= 5 4 41 )3 5] (NM-005228 )
Al mRNA F¥ %1 , F Oligo # {4 7€ EGFR % 18 .19,
20,21 4h W F PN 4% B2 31 1 % PCR 5141 . 74
mr.
184 T BIFSI4 5 -CAGGTGATTCGTG-
GAGCCC-3',
T 514 : 5 -TAGGATGTGGAGATGAGCAG-3' ,
%19 48 F . LiF51 4 5 - ACTTCACAGCCCT-
GCGTAAAC-3',
TS 19 .5 -ATGGGACAGGCACTGATTTGT-3'
5520 4h i F . LS4 5’ -CAGCAGCGGGTTA-
CATCTTC-3',
#5149 :5'-GCAGCCTGCTCCCTGGTGTC-3
521 4B T BS54 . 5'-GCTTGGTGCACCGC-
GACCTG-3',
514 : 5'-CGCACCCAGCAGTTTGGCGA-3'

PCR J W 1R Z2 41 i - 7K 33 wL, 10XPCR buf-
fer 5 pL, 10 mmol/L dANTPs 4 pL, 5 U/ul Tag DNA
FETHEF0.2 wL,60 ng/uL DNA FHT 4 WL, S A A
TR 50 who KN A 134 R 94C 1 42 ¥ 5 min;
94°C7EME 15 5, 58TIE & 30 s, 72°CHEfH 30 s, 3L 50
ANPEFF ;72 CTHEM 5 min, ACHE . FFA WL
1.5% Z 5 W8 HL PR ARG I, 416 5 18 7= ) DA OE 2 %
W53 B EGFR JE R 27815 B o P4 2% ABI
PRISM3730(USA) , | J5 4% 5 i Chromas #F1E47
I
1.4 Gitobr

% H1 SPSS 21.0 1 ORIGION 8.0 #fF #4754
AL FRFN G AT , 18 P B KR 7 A 9 53 EGFR JE 1A
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G 5 BAF R AR A BESE A Z R A SC R, b
L FH Fisher” s 5 8 R 32 4347, 24 P<0.05 A K
225 W R F AR 4 EGFR LRI 5878 32
(14 53 A1 R B, 0 R0 A 434 5K 0L it 26, O
VA Ep

2 FR

2.1 EGFR 3L E

EGFR FEH (M) 58 A8 FE i R ILER 1. 2 507
1] B8 2% EGFR 3 [H 18,19 . 21 A i 1 A& 46 I 5] {F-
iy & A8 B Bl s K I 620 91 (24.74% ) 20 A T
RAF A IS Ny ] AR Q787Q (2361G>A) ;
263 1] (10.49% ) ¥ 5] 19 N & T 55 28 78 (2284~
60T>C) ; &A= 19 W& F 2748 1 [ 3 [ &2 A= 20
S TR RAS  BIALGE AR (10.49% ) o iy 45 5% D,
ERE

2.2 EGFR A5 B I RFHIE Z 8] 1 O¢ &R

EGFR 3 [H 5 4% 55 J 5 i R FR AIE 22 18] 1) O 3R
W2, d1F 20 W, 7E 2 507 Wil 5, 5 vk
2 153 #l , EGFR $& A 5 8 %208 24.66% , L VE B &
254 ] , EGFR 3& [H %% 78 % 2fy 25.14% ; 576 1]
(24.97% ) i 20 M98 . 42 141 (23.46% ) 1 P B4 963 A1
2 51 (9.52% ) I MR & 988 & 4= EGFR & 8 747
EGFR SEH (12875 550 g B B R HA Gt
24 X (P>0.05)
2.3 EGFR LR 578 (155 5 I 41 98 f8 5 AR 241
LG R

EGFR JE [H 1) 58 28 1 5005 I 200 ik 9 78 3 4 0%
N B e R AE 2 75 . EGFR 3R 28 748 1%
55 40 B g AR AR IS B B LR OC R AR Y 50~59
BB ERTRERES, T ERRAE B35 HE,
] U= 3 A1 7« [ R 2L R=0.958, e RELR=

&1 EGFREERZEMSHHFRARER
Table 1 The type and distribution of EGFR gene mutation
RS BH R T RALAY dbSNP Iy (%)
2361G/G CAG 787 /
By Ay 1624 QIR 64.78(1 624/2 507)
2284-60T/T / / /
Exon 18 / / / / / /
Exon 19 / / / / / /
Exon 20 620 2361G>A CAG — CAA Q787Q rs1050171 24.74.(620/2 507)
Exon 21 / / / / / /
Intron 19 263 2284-60T>C / / rs10241451 10.49(263/2 507)
. 2361G>A
WLGEAS 263 CAG—CAA Q787Q / 10.49(263/2 507)
2284-60T>C

dbSNP: Single Nucleotide Polymorphism database (http : //www.ncbi.nlm.nih.gov/SNP/)

X2 EGFRERRTHIGKREFMTENXER

Table 2 Correlation of EGFR mutation to clinical characteristics of PHC

I A 97 2 2 4K %5 AR AL RAFR(%) 20988 F n(%) ] 19NETFIn(%)] PiA
PE5
5 2153 531 24.66 531(24.66) 224.(10.40) 0,05
% 354 89 25.14 89(25.14) 39(11.02)
o A TR
JHF 240 g 2 307 576 24.97 576(24.97) 246(10.66) 0,05
JHF P8 IR 5 179 42 23.46 42(23.46) 17(9.50)
SRR A 96 21 2 9.52 2(9.52) 0
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0.000 1, [A[19 77 # : y=—840.413+38.883x—0.363x" (y
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mw A Jm AN\ 2.4 EGFR M 20 515 FH1 10 1 & F R % 1
W\ | WAL 6 F IR L2 R
Exon 21 wild type E&W%IMAWM%%H%mﬁﬁﬁﬁ
TGCCTCACCTCCACCGTGC\GCTCATC:‘-CCC“G Qﬂmzlﬂﬁﬁigﬁnmg%nigﬁ QO&I\E%
RALRE AL BH AW B2 IR 4RI 50~
59 % RS S B B, O 22 K A I A
‘ Ko WHEAFHT 7R « 019 280 R=0.958, PLiE 4L
Q787Q (2361G>A)
CTGGAADGGGGTCCACGTGCCCCTCCTTCTGGC 42_ _:_IExonZ;)g .42
N -@-Intron
35+ s 135
\I ﬁ( 28 ﬁ(
® £ 1 &
ﬁl;l 21} . 121 H{,,'I'
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Z EHK &
B 1 EGFRERERTHNFZER Figure 3 Correlation of EGFR mutation to age groups
Figure 1 Sequencing results of mutations in the EGFR gene of patients of PHC
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®3 EGFREF0MEFREFIIONSFREN
HXRE
Table 3 Correlation coefficient between mutants of
exon 20 and intron 19 of EGFR

HRFREL

19 P 5 T 5875 (2284-60T>C)

20 S48 (2361G>A) 0.98"

0 35 AH 9 (P<0.01)

R’=0.918, 1 1E 3 5E R U R*=0.916, 8 & TEKE 56 P<
0.000 1, [A1J59 75 F% : y=—135.507+6.27x—0.059x*(y 4
20 AP FRAFR  x HRBBFHFEAER) ;19 4
TFRBREGREBBHFIR BB EMIYL R,
AR 50~59 & (5748 F 3 LU R A A 5, T 2540
A WA OC . [ H A B R BHH R B R=

0.917, ¥ & & % R=0.841, & 1F ot & & ¥ R>=
0.838, &L & PE K % P<0.000 1, 0] 9 J5 7 . y=—
147.435+6.75x—0.063x*(y N 19 W &F FRARK x K
RABETVEFER) o #E—L PR, T RAE
AR B i, EGFR 3L [H 20 4h i TR AE R 5
19 N 7 12848 R 5 I 35 IEAH 2 (P<0.01) o
2.5 EGFR N5 BHE WA R
EGFR R R SRR CR LK 4. H
F 4] UL AE 2 307 40 g e 491 v, 554 A 500
%1 (24.95% ) , %144 76 ] (25.08% ) 5 7 179 i JiF N
JIRAE 98 RN 21 ) JF RRR G 19 v, 530 43 51 32
] (23.70% ) . 2 1 (9.52% ) , L 1 43 51 S~ 10 ]
(22.73% ) .0 ) % 1 & = EGFR 3£ [N %75 . EGFR
B R A8 5 R ] A B S R R BT e it24
X (P>0.05),

F4 EGFREEARTEHRFREBEENXZR

Table 4 Correlation of EGFR mutation to clinical characteristics of PHC

o 2R A e RAFAIE ke RAZGE RER%)  205MET (%)) 19WETI(%)]  PIE

5 2 004 500 24.95 500(24.95) 216(10.78)
JHF4n A e >0.05
E'a 303 76 25.08 76(25.08) 30(9.90)
. % 135 32 23.70 32(23.70) 13(9.63)
P9 RHAE >0.05
E'a 44 10 22.73 10(22.73) 4(9.09)
5 21 2 9.52 2(9.52) 0
AR A >0.05
© 0 0 0 0

PERER 12 T FFRE AL R & A R R
SRR MR kA H WS, TR L
PERFE N KR R T E . T HA 7 &L
HAE R R REESERE A, I H AR
B AL ZE PHC Hh ¥ & AR TR R E i i 2E , aX
b PHC 3 FH#0 )y 42 TR % 5. B
T FFE I PR L 08 JFF 38 01 08 ) 97 v A A B
B T4 %F VEGFR2 2 ¥ 7 (8 FH i 2 4
e 28 , B AT R IR RE (Il LRI 55 ) IR
BEH RS R S . T EGFR 3 R 2878 1% Bl
e 98 H 0 43 - VR FEBLD A B, FL5 5 %
JFF 968 5% 28 0 4 T il H A BR O 2 B 5 R AR TE
W9 EGFR JE R ) 3R 35KV AT L, ik — 2045
FEIFIE 2 R I T LEL R 98 19 43 - 50 ) YR 7

R AR 25 J7 2 i e 37 e PR Al

EGFR £ [H 4t 28 40 g 7, Hop 55 18~21 4
82 G B T R T 1 [IX 35, EGFR BEH &
BeH UL A 28 AE S50 19 AM I T A Bk G NS 21 Ah i
T 1 L858R s A%, Wik J 2 G A8, DI AE
K W I RAF5€ 2 B, %5 EGFR T % R it 41
VAT & AT A 5 A YRR R R s e R
PR E P R kAR R B 2SN
EGFR ¥ 106 IT 21 gk 25 o ARWFREE SRR,
2 507 1] H v oKk U EGFR JE PR il 4 5 98 78, X
oz I 2 620 41 (24.74% ) 56 20 Fh i+ K& ) LR
5 Q787Q (2361G>A) |, H A 5 35 78 Jit & 1 I
EGFR & A 2= 4% 19 o 5¢ v o 45 45 0L A9 45
Jeber,

AHFFE B AR K B EGFR LR FAFAE 5 RAR
TEFRAT & TR 5 LA 9 20 b B 7 6] 578 Q787Q
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(rs1050171) o KT Q787Q 13 i 53 748 iy i i 2 WAS
i, R I PR S 56 25 SR R B, 56% B 50 g
EGFR & [H A1 . F 20 4778 [ L 28748 (Q787Q) ™,
15 Sk F585 HR 40 i s v Q787Q A & K 56.3%
JRAE R AR I A 5 | L HE R i e A, A TR 28
A" ATy AT B3 i B AE EGFR £ R 1 PF% . mRNA 1)
FEtE, —E B R L R LKA, Of
5% 7R , EGFR 51K 2073 {3 5 (0 7] L5848 S50 T
EGFR H:[H %% 53 1) mRNA 45 %6 , 20 EGFR =4 4%
F R A AR5 Q508Q [F] LR 51 e TGFBR2 £: 1A
S PR, FERE A DRI 1R, Tagauchi
R R R, B QT8TQ 4 AR Y Sk M ER
I 20 2R A A AR g A0 i R 0 A R JE T R A
J&(P<0.05) , Tl 7~ 12 A 1 1l B A2 Sk S50 R 40 i
I 4 TR0 AT B — A TR S . AR/ Y
JIs s 6 AF 55 A B, BE X Q787Q FEAE I R A AT
HAER IR IT T, 13% 1Y 5 e 15 2145 1 W %
fift 2o Rl L ) SCZE AR A A QT87Q i A7
TE #E— 2 5 B UE 52 /) D) BE X FR D BE T BE &
Fw R KM 0 SR 3R T B kAR HIL L
5% o

E A3 — 300 2, FRATT A 2 =103 4 Fr &
EGFR F [H 5875 2 55 ¥ 40 it 9 F8 35 B0 4 % B 4
B A2 (P<0.05) . 50~59 % 4E I BE Y % EGFR
FLH 20 AR B9 N E T RARS R . TN
JIEL A7 9 R I FELYER 5 s o 491 R0 30t /0> | TG vk e IR
5 B A AT Gt b . STt iK% EGFR
HE DR 2 A A Ry D e P g R SR T EL R A A
ALIRIT I % . dE—25 oM R B, #5717 2284-60T>
C R B B 100% k& 4 2361G>A R A%, i #;
i 2361G>A & 2 W B H T AUA 2 50% kA
2284-60T>C 2748, 2284-60T>C 5 2361G>A 1 1
W B J5 % P BT 988 EGFR 3 IR %% A XU A8 I K 5% 1Y)
EERAE B R AT R RS 157 10 .
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i 25 L i ol A PR CD14 . e Rk s i 7 5
AREE I

REBR* Mbe FER FRL T

(5 E] BH FTE h el e CD14(sCD14) | [Rl B B2 W8 (HCY ) B 7 30 LI 45 bk 5 i 4 o
RIAHEHE . FiE R ELISA LK 195 461 fik 2% v 5 25 T2 120 451 g e o) MR 4 1fi 37 sCD14; {ifi F & [K
C702 4= A S A AL/ AR 195 R 7 v 8 B 120 {54t et BREFLILSE HCY A7 B , I X660 4%
AT HT. BRI ## T sCD14 HCY . TG .CHOL .HDL .LDL-C.Apo A .Apo B.LP(a) & 43
$3(79.98+36.67) pg/mL., (20.78+17.98) umol/L ., (1.48+0.78)mmol/L . (5.19+0.93 )mmol/L (1.15+0.31 )mmol/L
(2.62+0.83)mmol/L . (1.34+0.26) /L. (0.97+0.76) g/L . (188.07+167.68 ) mg/L ; fixi 4= 1 8 3 [ i sCD14 \HCY .
TG.CHOL,LDL-C & i Bl 8 7t , S5 B B b5, 2 5 LR ST 8 L (P <0.05) , ik &5 o 3
HDL.Apo A.Apo B.LP(a) ZfE 5 Rt B2 L, 22 7 LRIHEE L (P>0.05) . ZEiE Mz B3
i sCD14 HCY FI TG ,CHOL ,LDL-C B AHIC, X T fiff £ & 10 &9 Al B2 W B B IR 3 o

[R8iE] WYk CD14; R Bead iR 5 Mize v

Analysis of serum soluble CD14, homocysteine and 7 blood lipids in patients

with stroke

ZHANG Shaobin*, CHEN Siliang, LUO Guanchao, WEI Qingwen, LUO Dan

(Department of Clinical laboratory, Longgang Central HospitalofShenzhen, Shenzhen, Guangdong, China,
518116)

[ABSTRACT] Objective To investigate the correlation between serum soluble CD14 (sCD14),
homocysteine(HCY), blood lipids and cerebral stroke. Methods ELISA was used to detect the serum levels
of sCD14 in 195 patients with stroke and 120 healthy controls. The Roche C702 automatic biochemical
analyzer was used to detect the serum levels of HCY and serum lipids in 195 patients with stroke and 120
healthy controls, and the test results were analyzed. Results The expression levels of sCD14, HCY, TG,
CHOL, HDL, LDL-C, Apo A, Apo B, and LP(a) in the serum of stroke patients were (79.98+36.67) pg/mL,
(20.78+17.98) pmol/L, (1.48+0.78) mmol/L, (5.19+0.93) mmol/L, (1.15+0.31) mmol/L, (2.62+0.83) mmol/L,
(1.34£0.26) g/L, (0.97+£0.76) g/L, and (188.07+167.68) mg/L, respectively. The expression levels of serum
sCD14, HCY, TG, CHOL and LDL-C in the stroke patients were significantly increased compared with the
levels in the healthy control group (P < 0.05). There were no significant differences in the levels of HDL, Apo
A, Apo B, and LP (a) between the healthy control group and the stroke patients (P > 0.05). Conclusion The
serum levels of sCD14, HCY, TG, CHOL and LDL-C were significantly related to stroke patients, providing
important clinical information in understanding the pathogenesis and diagnosis of these patients.

[KEY WORDS] Soluble CD14; Homocysteine; Stroke
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i 2 g — e i S IO A0 B e A 5 |
(R , S R A Bl is R 5 | il 1A I 7 e 7% | 3% 9
BCE R RN AR A T R R R
B8 T B, R I B0k R A AL S R R BE 1 K
THERGAMZ, CDI4 J& 0 T 5% - B g 40 i %
AT A — A0 o3 AR TR, 2 40 TR IR 22 B (lipo-
polysaccharides , LPS ) i) T8 22 52 (& , 45 I Fh A7 76 TE
Koo — B &AL T 40 M B ) AR 45 & 4 CD14
(mCD14) 5 3 — Pl J2& Ui 25 T 1l 3 AR i b iy vl
% M) CD14 (sCD14) > o FEIEH B LT,
mCD14 3= % 43 A7 76 B A% 40 L | 5 16 440 i R 4 22
2 i ) 400 1, sCD14 ) B AR AR T b
T A SR Y AF 5T B, sCD14 5 — 095055 A 858 5 1)
FHOCHE , WIS | i e O A8 T E A G
sCD14 5 figi 2% v (4 AH OGP BiF 92 8/ o il ¥ [) 78
2k Bt & 2 (homocysteine , HCY ) 7K 3 T 155 A& B 1.
P Bk I Y — A T B A7 fE R R R, Hoi
W HCY e B 5 & A i BE 28 1 5 B B 2 a5 R0O¢
R, MK HCY 7K F- 52 B 14 = B AT S50 4 & 9 fE
Bor PR G 2 A5 o AR SCaE i R i i AT i P
CD14(sCD14) \HCY & 7 T IfiL B 48 b 1 17 4600,
BT I3 sCD14 HCY F1 7 30 1M1 g 48 b 5 i 25 rh
A FH OGP

1 RS

11—k

s (51 358 B A PR YN TT B 0 R B 2014 4F 11
H 2 2016 410 H Z [0, REEHLR F#J72%, A
A 1995 4F 55 4 Je 4 [ i 00 45 5 2% R 25 10
{14 G 7 v 12 D s o 1 I A £ 18] B AL
YEHL 195 9, BE AL IR 4l . B A BE B KRS
24 h N APBE, 3F 2 CT .MRI 454212 Wi 12 .
HEBRARUE « 5 IF 0 WUAEBE L 5 80 3h 5 e 09 2
A ENE S = A A BE A BT 3
A WA ERFAR LB G B i/
Bt % < 100x10°/L 8% > 400x10°/L . H 57 100
i, 2 P 95 B, AF 1 41~80 %, V- 2 4E % (56.3+
5.6) % s X R BEHL [ 2015 47 5 H % 2016 4F
10 H Z 181 3% B 3447 fadt o AR Ao 1) ft e ARG 2 120
i), Herb BB 70 4], Lo 50 491, 4Ry 30 2 60 % 2
[B] , P ¥ AE 4 (54.3£4.6) % o S 56 2H R4 B X) AR
AR AW AE T 28 R RS L, B

CINER
1.2 Rk

i Z R FH 12 h BT TR 75
K AE #R K I 3 mL. SR A ELISA 35 W & I 1%
sCD14, sCD14 i 7] & it =5 & MEXN-H0032, i 32
[ ADL 7y Al $2 4t | = 28 % ik A4 9 PHOMO
RURGEHRAL , 54 A% 4 BRUE I B i AT o [RIA R
P K C702 4 A 3 4k 4k 53 B ALK I TG . CHOL |
HDL ., LDL-C.Apo A, Apo B fil HCY 7K, H
TG .CHOL .HDL .LDL-C.Apo A .Apo B .LP(a)#;
DU A AR B 42 R A ) e T R TG m R A
HCY K iy 3500 st FE An P o ) IR 7 A9
FoARA R w4 AL 5 150001, 7™ 4% 42 IR
ASC A H A AR ) T P 50 B R A T A U R 2 R Y
HERPE
1.3 Giitsorik

Jvi I SPSS 13.0 G i+ 4k 74 kb B A 4 o T F o 9%
BEAIEL + ARifE 2 (R +5) Fon, P 4H B) HL AR ¢
K, THECTER ] LU BCR H 2 K, P<0.05 4 22
SHEA5IEE X

2 #R

2.1 J%erp ERE 5 R G BE 41 1M 35 sCD14 \HCY
F 7 T 8 b

ki 2 Fh B 2 1ML 3 sCD14., HCY . TG . CHOL |
LDL-C & Wi, S ey A L, 22 5 2
A G2 L (P<0.05) , 1 i 4 1 i % HDL . Apo
A .Apo B LP(a) 7 it 5 RI{@ X B4 LR, 22 57
TGit2r 3 L (P>0.05), L1,
2.2 i A R R 6T A AN [R) A ) ) R
sCD14 .HCY /K H 35

i 2 H S 565 2] R it B X5 BEZH AN [R) P B T i
i sCD14 . HCY 7K V- # 47 b &8¢ o i &5 v 55 4k
sCD14 7K *F- Fl1 HCY 7K ~F- 5 ft & % 8 41 55 P AH
W, 251 480 2% 8 L (P<0.05) 5 i % 4
sCD14 7K - 5 xF Ba 2 £ P sCD14 M [b , 22 %A 4t
TR L (P<0.05) , W3¢ 2, S50 21 Al 52 X) AR
20 WG 20 6 5B PR IS HCY 5L MER AR T, 22 S
B G E L (P<0.05) o SEH AL 5 4 1l 38 1Y
sCD14 5 M e, 22 A it 24 L (p<
0.05), W% 3,
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*1 ESEESEEXEBAMS sCD14.HCY 1 7 TUMAS K F L% (ki +5)

Table I  Comparison of serum levels of sCD14, HCY and serum seven blood lipid indexes with stroke and healthy controls (x £s)

i H FHA (n=195) Xt 2 (n=120) t PiA
sCD14(p.g/mL) 72.98+36.67 57.13+21.67 4.29 0.00
HCY (pmol/L) 20.78+17.98 14.45+7.28 3.67 0.00

TG (mmol/L) 1.48+0.78 0.880.75 6.72 0.00
CHOL (mmol/L) 5.19+0.93 4.39+1.21 6.60 0.00
LDL-C(mmol/L) 2.62+0.83 2.2620.43 4.40 0.00

Apo A(g/L) 1.34+0.26 1.36+0.29 0.63 0.53

HDL (mmol/L ) 1.15+0.31 1.29+0.22 4.32 0.06

Apo B(g/L) 0.97+0.76 0.8520.57 1.49 0.14

LP(a)(mg/L) 188.07£167.68 151.43£177.45 1.84 0.07

x2 AEEANPEERLHASEEIRAMF 3 itip

sCD14 HCY 7K F LB (x+5)
Table 2 Comparison of serum levels of sSCD14 and
HCY in stroke group and healthy control group with

different gender (x +s)

eI I = | n  sCD14(pug/mL) HCY (pmol/L)

SCEREH 100 81.35+12.23 22.3+8.62
papiiEE:l 70 59.62+20.48 15.3+7.69

5
t 8.64 5.44
PfA <0.01 <0.01
SEH 95 60.2129.53 18.49+6.67
XTI 2 50 53.33£23.53 11.65+2.31
“ t 2.49 7.02
Pii 0.014 <0.01

CD14 J& LPS Z W 5 F 2o, FEH
FURZ O M R E W AR R A, B IR A5 A
(mCD14) 1A 7 PE (sCD14) P FIE L KA
5% & B sCD14 76 N Z P Kk Az K J it A8 rh T
HA EE AR B AR X, sCD14 2 —Fifi i,
HEE (1 2 kB 45 4 58 mCD14 /b 8 N IR , T
BN B W R G LI , 70 7 5 K 48 KDa, 3 mCD14
/N sCDI4AFAE T N AN WY M 5 IR, 2915
HUA 4 ER CD14 & 1Y 99% 247, HIE 3 1L iy
Wl N2 ~6 pg/mL™,

H RiT#TF 5T % B, sCD14 7 3h ik s LA AL T8 o
i ot B A AE L HE AR B AR Ak T sCD14 i

x3 MEDIEASERXBANEMESEME sCDI4 HCY K FELE (x+5)

Table 3 Comparison of serum sCD14 and HCY levels between different genders of stroke patients and healthy controls (x+s)

rki S X R 2
B (n=100) 4 (n=95) ' PAH F (n=10) 4 (n=50) t PAE
sCD14(pg/mL)  81.35£12.23 60.21+9.53 13.42 0.00 59.62+20.48 53.33%23.53 156 0.2
HCY (pmol/L)  22.3+8.62 18.49+6.67 3.44 0.00 15.3+7.69 11.65+2.31 325  0.00

i P Rz 20 35 Ak, T T S Jok S R B Ak BE B ) B
B, Griga T 55 "HF5T & B CD14 JE K i 2 250
AT LR W] BALAZ A1 B 3 18T LA S 43 b A I CD14 Y %%
J& , HH 5O NAESER & BA —E A . I
R REN AR | YRR YRR B AR 3l 7 2 A Ak S
Ao A5 B8 1) L D), A F T e B, R sl bk B 6 B
B, Bt i Sz A 1 4R A A 33k 6 2 Ml A AT K

A s BRI, BREHR S S 9 i B 58 SN A2 B A
PO L ek R 2, CD14 % T BiA% - B W 41 il R 55
Bk B kA R R RGBSR
SR IR A rh R 2 1L sCD14 7K S B S i3 % IR 41
$E7R sCD14 FY7KF-5 A v (9 & AE 25 A DG, A b
B R RS I PR 5k i — 20 i D\ i A 4 £
T sCD14 5 5 Aoh A I G 2, AT il A 48
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Je B B R B AT BB CD14 B i i I Y AH
K, T A AL FR A M B AZ 1 1 AT 5% 3
HR, DARTT CD14 R H & 5% 41 A 7 ) 7E i 45 48
BE Mg R AR 225 WX — i, v LY
A S KB A — B (R VR T SRS

WFFEIN R, i HCY 53U 45 H i T REHIL I N
PR AT 4R [ F BE AR B, 5 1R I A5 P 2 4 e 0 AR
HE S KT 18 WL AL G A= s A 2% R 2 1 Ak,
S8 YR AN B TE B, T IS A R R R A B
53 HCY 25 1A N B2 B PEAE T, 4671 L4 A
HHH e 2 BH ZE 1M Y8 B s HCY 3 AT g A8 58 1. 1R -
IR , 34 I i # i 7% Bt 1), S 3sE i AL ek
A B 27 20 T LA B L 7RI R 1 DR SRR
AR R LR E e o I AR AE H R 15~20
pwmol/L. 7] 7Y 2 Jie 2 , &R 70 40 A P 43 g A g
XA 1.5 wmol/L 3 H /g e 2 i i v . A 5T
W, 17 HCY ¥ B B3 A0 5 wmol/L, i 4% h /&
A B FE R PE A T 1.65 4% 5 175 HCY e i 45 [
I 3 wmol/L, 0§ & v & A 1) e 6 D 21K 15% ~
30%" . A FE M ERIFAR HCY 1T LU 5 35 B AR i 2 v
SRS, HRE AR HCY f5e 28 44 8500 0 vk 2 4h
MR, 7] LAA IO G I A R B12 si4EE
F B6, AW L BA B I HCY /K- i
T B, 3R HCY 7K 5 i 26w i e A 2%
YIF G o o3 A1 s B i 3 2088 o 7 1l A5 P R e R
5| R ) 3 kA Ak, ASBIF T % BRI 4 Hh B8 35 0L TG
CHOL .LDL-C & i B {2 T 5 , 5 filt X B4 L

S HEA G B X (P<0.05) , 8 Il 1§ TG,
CHOL .LDL-C HJ7K~F- 5 i & v i) e A 25 DA G .

S Xk
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BRI G 524 EB 3 a2 e mllmi Pk 2 #r

BRElA™ AW RAKH TRIRD LIt

(# ZE] BH HTBEBMZHE ARG EBWNH (EBV) BRPLIGOLAMXFUS 52 m . FiE
JBUE A AT 2012 4F 11 A % 2016 4F 4 A 47 BBl TR 52 #4127 f 58 A4 AR5 51 & 1t EBV DNA (52
2 E # PCR 5 k) ST, /oM s2 3 BBV IR 45 5. &R 127 8IS AW ¢+ , EBV DNA [
4 23 4], BHE 2R 18.11% 5 28 5 X BT 218 (3.48+0.42 ) TU/mL ; EBV £z 7L A6 1 B[] A A 5 465 2 J& L B dd iy
BRI A S 56 11 J8, Forh 3 5 JEI ARG 10 2R de i il SR 199 B HUR BEIR YT, 73.91% BH 52 3 46 1 ~ 3 JH %
M1, EBV FHYEZH 5 BTELA ARG 34 A i IR E WLEFF-37KF 4350 2 (11.24£2.1) mmol/L | (152.8+15.8)
pwmol/L F1(8.4x1.7 ) mmol/L , (108.6+35.7) wmol/L , i £l [8] 22 3 LG 11242 X (P>0.05) . £5i EBV &
S B RS B0 I R I LR & A S5 v e PR I 2 1y 125 | JE 005 %) A0, BRSO A58 90 I 5 it
BT R A B T EE R TS o

[REIA]  FRM; RYY; WidE; EBWEE; LI 2EO0E & PCR

A retrospective analysis of EBV infection after renal transplantation

SHAO Jianchun'*, ZHOU Xianran', SONG Yonglin’, CHEN Jun', SHI Qionghua'

(1. The Clinical Laboratory of first people’s Hospital of Kunming, Yunnan, Kunming, China, 650011;
2. The Urology Surgery of first people’s Hospital of Kunming, Yunnan, Kunming, China, 650011)

[ABSTRACT] Objective To investigate the infection of EBV in renal transplant recipients and its
effects on prognosis. Methods A total of 127 renal transplant recipients from November 2012 to April 2016
were retrospectively analyzed. The EBV infection characteristics were analyzed using peripheral blood EBV
DNA (real-time PCR). Results Out of the 127 renal transplant cases, 23 positive cases of EBV were found,
which accounts for 18.11% of all the cases. The average value of EBV was (3.48+0.42) IU/mL. The earliest
EBYV could be detected was 2 weeks and the latest was detected 11 weeks after renal transplantation. The highest
detection rate was in the 5th week. The EBV DNA of 73.91% positive recipients was negative 1 to 3 weeks after
ganciclovir antiviral therapy. After 3 months, the average levels of serum urea and creatinine in EBV positive
recipients were (11.2+2.1) mmol/L and (152.8+£15.8) wmol/L, respectively, and the average levels in negative
recipients were (8.4+1.7) mmol/L and (108.6+35.7) wmol/L, respectively. The serum urea and creatinine levels
were not significantly different between the two groups (P>0.05). Conclusion Recipients have a high
incidence of EBV infection, which is a common complication after renal transplantation. EBV infection has an
effect on the functional recovery and long-term survival of transplanted kidney recipients. Therefore, clinicians
should pay attention and take effective preventive measures and use treatment programs, in order to improve the
prognosis of these patients.

[KEY WORDS] Renal transplantation; Infection; Virus; EBV; Real time fluorescence quantitative PCR
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B AR A 5 G 2 U AL A B T RE A K Y
BHNRZ— WU ITEZEBERES 1 HEA
T0% 1) 5 KA T E Ry, Horb 26% 1Y B AE
TRG . EENBEBEAEA 30% ~ 70% H8H
KA, o R W2 e T, £ UL T EB i
## (Epstein-Barr virus, EBV) | E 40 }fd %5 # (cyto-
megalovirus, CMV ) 55 Fifi 5 A J5 G g2 410 i 5510 114
fdE F L 34T e B 2% G T RE XUBS: , N 4k R %
e A E HE R BV R AR RS A I T A i
5 V£ %< 9% (post-transplant lymphoproliferative disor-
der, PLTD) &5 A R 5 R, i & PR 'H 19 D1 E
PRk B B F A . N T 2 #H ARG EBV
ARG 1 0 S AR R s G I R, AR SR
B # M R J5 32 # EBV UL 1% 0 MR T, i
mr,

1 MEfA*®

1.1 W4

2012 4F 11 H & 2016 4F 4 H #i7 E B TR
ZA 127 6] ( 55 844, e 43 191 , AF W 17 ~ 58 %,
SERAENS (39+15) % o T AT 32 34 AT AR R PEAL
3,45 HE % 9% 7% & Y (EBV DNA . CMV DNA) . $i
HLA BB, RT3 A H & i s AT iR

o
1.2 RHiTAZE A 48 fd 5t )5 (human leukocyte anti-
gen, HLA) it 8 H 44 5 3 M Bt 4 (population reac-
tive antibody , PRA) Ik L 55 1% 14

HLA Jig 2 b % [l B ad F HLA 75970 500
#EBC AR 7 (Zero HLA-A (B . DR Antigen Mismatch,
0 Ag MM) . H:H1 IMM: 2 f4i] , 2MM : 18 5] , BMM :
86 14l , AMM : 18 f§i] , SMM: 3 il , 6MM: O i1 . PRA
BAE 121 4], BHE<10% 6 1], A Fip ik 4 2 4 50 4
BB I
1.3 R WD E b5 A ok

A5 A B 8] B R A EBV — K, i BE S
WK (RT3 A BRI R, J5 34 H &Mk,
AR B A B B A WS bR, i EBV DNA
BHER 1R, EREL/NT 7.1 mmol/L, IfiLiF
WLEFLAZINT 133 wmol/L 4 1F & J
1.4 BIF IR

B N R o2 R LR K B E N )32 & g
(anti thymus globulin, ATG) , fili 3 % 5] (Tacrolim-
us) X 44 FK506, % I} 2 fis (Mycophenolate mofetil ,

MMF) , H % J& J& 3% FA 12 4% ( methylprednisolone ) Bk
G2,

J5 %8 : FK506 (& 28 % A F] ) , MMF (I ifg %
[ 2523 w)) AR T 5 5 58 5 2008 2 mg, 0.75 g;
ATG (31 3k 28 7)) AR H 100 mg A, AR5 R H
3~5d, 5 100 mg; M4 A5 IUEFF %, AR
RIGH 1R B2 RFRE BRI 0.5 g #H
53 K025 g #HE L 4 4 KIFEH O IRF IR e B A
30 mg,%ﬁz 1H.

EBV BH %55 1514 FH B 5 1% =5 (F.Hoffmann-La
oAl ) B ORI O, i 05 g, i 2R
A .

1.5 EBV f&ll 5%

EDTA $t & Il 200 L, Jil A 0.9% NH,CL 800
pL IR 2], &R E 5 min, B0 5 min (12 000 rpm/
min) 5% LIS, BT FEDLTE, A 20 uL DNA
PEHUR , 78012, 100°CIR I 10 min, 4°CUKEH L
H 1 h, 5.0 10 min (12 000 rpm/min) , fF {5 | ¥ B]
AR DNA . SEEFSEOEE it PCR J7 %K EBV,
FFIPE BT 428 | b BT 48 R A A A ) Az 5 A
JE7E#E ., EBV DNA>500 IU/mL K B 45 53, ;e
WA [ AR
1.6 (U5

ABI7500 14344 (ABI A A, 55 [F ) , DNA &
B Crp ol K20k % 56 B A BR/A F) ) s EBV
7t PCR R MR 6 (bl R 22 ik e JE R e A
FRAFD .

1.7 Gl

K H SPSS 17.0 AT e it 2= 41 Hr . it i
TERDL x +5 R, SR ¢ KL HEAT ANk ST AR AR 1
R LR, TR R R IE AT i, P<
0.05 NN 2ZEFA G E X

2 #R

21 BBAEAR)GZH EBV B AL

127 BB B4 25 AR5, K EBV DNA FHPE
23 ], FHPER 18.11% , % £ X HCF-YIMH (3.48+0.42)
IU/mL., B BHA G %4 EBV BT 2015 4F
12016 4 JEYLFMILE 1,
2.2 W EERS ]

RIGE 2 ek iy, 50 5 Bk R i &, o
26.10% , e A5 H B TE] g AR5 56 2 S, S R A H
6] R ARG 55 11 4, W2 2,
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®12012-2016 FEBEARF EBV BRI
Table 1 EBYV infection after renal transplantation from 2012 to 2016

1] 2012 2013 2014 2015 2016
pER ik 5 15 28 49 30
EBV [H M5 0 0 0 10 13
TG (%) 0 0 0 20.41 43.33

x2 BBERFKHEBVBRES S

Table 2 The temporal distribution of EBV was detected after renal transplantation

JE 1 2 3 4 5 6 7 8 9~12
EBV BH 1514 0 1 2 5 6 3 3 0 3
3 (%) 0 4.34 8.69 21.75 26.10 13.04 13.04 0 13.04

2.3 PURTERIT

SPUREIRIT S 1701 (73.91%) fEIR YT 1~ 3
Sl 93 5 41 3 4~ 1 J5 % B 5 1491 e 2 BHAME: 5 ¢ 22 FH
PR 1],
2.4 EBV IBRYL XA DI RE R R

T EBV A4S I A AR S 3 4~ H 1)
I FEAE B DR 00, PR 22 5 o g 24 3, I
%3,

®3 WMAREINTABEBHEEKFIR
Table 3 Comparison of renal function in 2 groups after

3 months of operation

21 51 n o IMERZR (mmol/L)  JLEF(wmol/L)

FHPEZH 23 11.2+2.1 152.8+15.8
BHYEZH 104 8.4+1.7 108.6%35.7
P 0.119 0.273
3 itig

EBV J& T 4 #3920k 1 . EBV B A B itk 2
gt o s S U I = e R O R )
HGE, B RAESZ E R TR 2 MG,
A PN 41 e 2 Ak A 5k () I IR 2 PRI Bk
BRI E AR . B S EBV IR ] S8R
LI I L A 24 A 4 95 95 (PTLD ) 1 8 56E Jili 4%
PTLD 88 & AR AL (R R, SBT3

EBV {5 # ik 12 £ 22 i WAL, Hd &
T L B A ) ML AT . AR SC 127 RS A A2 E
AR JG EBV R YL % 18.11% , R i B HEFR EBV &

Yo ARG AHERAE B8 1B R AR R TE 2015 4F
12016 4 B T 323 A FH G g2 410 il 500, 8 44y 40
Jt 928 b T A ] T BUR A L T AROR A 1Y
95 15 TG Y DR DR A, T RE IR 5 LIRS 7E EBV Skt
AL FE 2015 4F 20, (R E TR 5 7 A
J3 R4, R Az 5 LT K & 42 BBV B, 1 2015
AEJE bR R A A, R A O IESE T 28 1 4
ik LA (donation after cardiac death, DCD ) 3k [ &
Y7 45 FR T 7 PR 3 2 R B, R mT A HERR A A
F77E EBV B3y | [ b v] DAHEIRT , 32 1k EBV Jk e %
RIRFHEH R KR L S5HLF A X . Shigeta 5
WE5E AN, R T EBV LG HT A4 BH 2% 4 41 2 45
B4y EBV MG LR AW 2%, 22 HE ARG
KA EBV R 5 — A EEEREE, Wik,
AR B B AR AR J2 75 77 7 EBV R YY , X SR BT By
s 7 SR A it HL A B X, R B M Az
AN A IR S T A BE S 25 Wk B, ok B Ak AR
RET) e BE ], 0 32 3 6 IR L2 O
R E

R B I A B Rk Sk, B M AR S o T S e S
A H ) T &RE , Fo P 40 B FE f EBY 2 Bl
WL I LB Z B EEARIG 3 M H N, A
3¢ 23 6] EBV BHEAS H B[] 2578 3 A~ H L, S
AN SCHRAE [ 5 T4 H B RIAE ARl . DA H s (R DR
EBV f5c 7L A H B[] S R 55 2 J8 , e W A o s ()
ARG S 11 JE 5 EBV B YR H B R 1 T 4
it L A T B UK D ER 28 ~ 159 R X
T EBV DNA & it FHYE 152 |, i PRBURCR BT
BEIRIT L 1T BIAEIRIT 3 AR I, A SR ik
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73.91% , B 5 T AR KA AR NN T 40 M A S
EBV DNA [HPE B H FIGI7RCR X AT e 5 5k
Fe 2 AROK -4 X% . {HA47 1 # )2 &2 EBV DNA [H
PR, 1 BIFRSE P | X 75 5 A8 Ho e 2o 40 il
H A AR A, BT i — B WF5E . Ozeay F
AR X T BBV BRI RS AE A2, 5 T o
HAEE R e I R BRI F B,
SCHRAE " U SE T X AR T F B A s, i
Aok B IT N R FH A M G 3% 97 15 3R YT BBV ks
WA T —E s

A SCEBV SE & 0 E (O (3.48+0.42) TU/
mL, Volfova %¢"" >k F % & PCR Wil EBV (145 Il
BOE , F O 2 DNA & 2 6 5034 K F 3.00 1U/
mL B, 0] Fi i PTLD () % A . g 2 g
XAz iR EBV FH M5 R 5 EBV BHYE Y 52
L FEL I EBV W] B AIE PTLD &A= 1 KUK

AL T EBV FHPEH S5 HMEHAERE 3 4
A R A ThRE TS B0, BI 4 I8) 25 % LG8 T2 0
S IXCAT AR5 PH M AL 1 5l DA G R AR R B
s T R B M B ) BB K B A AE — RS 38
ARTH—BWAMN T SHR

I T L 2 B RS AR S 19T kR I HR G &
Az Ay, DRI 2 8 O FRUCR IO R0R 9T 7
2 TR B 4 e, XF RS AR 0 DI R K &2 IR v 2
AR A BB AR L (EXF ARG EBV YL
BB = R BE TR T AR O A Rtk —
BT .

S 30k

(1] Ramaprasad C, Pursell KJ. Infectious complications of
stem cell transplantation [J]. Cancer Treat Res, 2014,
161:351-370 .

(2] Wk, 852, EB i aE B b 40 ML 4 BiF 52
HERELT]. TTAREE, 2015, 36(3) :472-474.

(3] ®A. ERHAS 4SRRI W 5 B 1A

(4]

[5]

(6]

(7]

(8]

9]

[10]

(11]

[12]

JE[1]. #EBM, 2014, 5(6):393-395.

Shigeta T, Imadome K, Sakamoto S, et al. Epstein-
Barr virus infection after pediatric living related liver
tmnsplantation - management and risk factors [J].
Tmnsplant Proc, 2010, 42(10) :4178-4180.

R, BRI, SRR, A5 SRk IR T A0 M
HJF CMV 5 EBV IS 8 Ik R FUS 04 [T].
fepRp gk, 2014, 94(40) :3135-3139.

Ozeay F, Arslan H, Bilezikci B, et al. The mle of va-
lacyclovir on Epstein-Barr virus viral loads in pediatric
liver transplantation patients [T]. Transplant Pmc,
2009, 41(7) : 2878-2880.

ZelR, B, IMET, 5. EBV-CTL AT 5k
T I 40 AL AR XETR P EB i 2 B 9 2 A [T .
KB, 2015, 44(29) :4051-4053.

SR, SO, PRIR, 4. G T4 B AR S EB T
TG 0 S BB [T ). b S M o AR A
2015, 23(6):1763-1768.

Ramirez N, Olavarria E. Viral-specific adoptive immu-
notherapy after allo-SCT: the role of multimer-based
selection strategies [J]. Bone Marrow Transplant,
2013, 48(10) : 1265-1270.

Volfova P, Lengerova M, Winterova J, et al. Moni-
toring of Epstein-Barr virus load in patients after allo-
geneic hematopoietic stem cell transplantation [J]. In-
fection, 2012, 40(9) :583-587.

Hosseini - Moghaddam SM, Alhomayeed B, Soliman
N, et al. Primary Epstein-Barr virus infection, serocon-
version, and post-transplant lymphoproliferative disor-
der in seronegative renal allograft recipients: a prospec-
tive cohort study [J]. Transpl Infect Dis, 2016, 18
(3):423-430.

Jamalidoust M, Geramizadeh B, Pouladfar G, et al.
Epstein-Barr virus DNAemia in Iranian liver transplant
recipients and assessment of its variation in posttrans-
plant lymphproliferative disorder patients by quantita-
tive polymerase chain reaction assay [J]. Exp Clin
Transplant, 2015, 13 Suppl 1:306-311.



- 108 - NTEWiER e 20174E3 A $59% 4521 T Mol Diagn Ther, March 2017, Vol. 9 No. 2

< e
Q‘L/E} a e

JEPRLE SRR S B T 2 PERI IR A 2 H
RE R FEA

[ =] BE IEORERRERERX BT R PG RCR . ik RIS
Bl 2014 4 3 H 2 2016 4F 3 A WA B TR 1 BEAE A9 A28 4% 3 B 58 2 238 19, BOCHOBRBRAS , 23 31 I PR
TG % FC I 37 A2 4058 3 M 05 15 HE AT S A% BT BT 16 5 8 PR S 24 P ARG 300 R0 )4 - ik 245 A 0 5 32
&I IR A2 00 1O 45 A O bl RO S DL R BOR B IR R LI L. 865 B A R
RS U A B A R0 AR A S A U Tk 245 175 0 15 < b TG B 35 25 57 (P>0.05) 5 AR -1k 24 14195 1 5 4
MERT LI 22 52 (P>0.05) £RIE  BEIALES A BEAE DR | o 0 St A 000 45 % 20 ST T o M) oF S
R AT 245175 B0, 2 — b (LA B 1 R S 36 2 G 07 3%

[REIR] PSR R s S5 BOF R s Wi 251 5 Al

Clinical application of gene chip technology in the detection of drug resistance

of Mycobacterium tuberculosis
CHEN Yao, WU Yingsong*

(School of Laboratory Medicine and Biotechnology, Southern Medical University, Guangzhou, Guangdong,
China, 510515)

[ABSTRACT] Objective To evaluate the effect of gene chip technology on the drug resistance of
Mycobacterium tuberculosis. Methods 238 patients with smear positive pulmonary tuberculosis admitted to
our hospital from March 2014 to March 2016 were selected as the subjects. Three methods were used to detect
isoniazid resistance and rifampicin resistance of Mycobacterium tuberculosisin sputum samples: gene chip,
traditional Roche culture and a drug sensitivity test. The results of Roche culture and drug sensitivity test were
used as the gold standard to evaluate the value of gene chip technology. Results There was no significant
difference in the resistance rate of smear positive patients with isoniazid detected with gene chip and the gold
standard (P>0.05). Similarly, there was no significant difference between the rifampin resistance rate
determined by gene chip and the gold standard (P>0.05). Conclusion Gene chip technology can rapidly and
accurately detect the resistance of Mycobacterium tuberculosis to rifampicin and isoniazid, and it is a valuable
clinical laboratory diagnostic method.

[KEY WORDS] Gene chip technology; Tuberculosis; Drug resistance; Detection

LERAE O — MR AL Y R TR E B4R N S IR R IR DR (055 (H R X T iR A7 AE RS
BORFE TR F 281307 . T2 gtz sy WA AR PH R v R SR B I A5 (] R RS
BOFF BRI, BOHR RZE R AR AT AT R T HORJE AR R IT R 70 T LE W)~ A R B A, i
LA 2T O 325 NI, T 25 25 O B ifR 2 l BOEBE Seorik g s HAT, X 45 A% 70 BOFF 1A
W R, R b GRS AT BRI, 2 DL B AR O A DU 42 5 DUERBRAS A

KRB . F RAEE R F A K A 69 B Fo AT () M B )37 E K% 2R, 201400000004-1)
Yk tfr. i ERRFRES AMFERFR, T &, M 510515
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BB ST 4G 2017463 1 %5934 45281 T Mol Diagn Ther, March 2017, Vol. 9 No. 2 - 109 -

I RAHE D W WNESZBIFIR I SE PR K, AF
FELNRBRA R 5, LB G % [CRE 37 F 2
TR IS W A G bR v , AL BE DRSS A R X 25 4%
ST BT 8 S R R AR - s 24 1 ARG D RICR, 5 A
P IX IR AR E i PR L R4 BESC S AR A

1 SARMNFRMFAE

1.1 — ekt

PEPRIR BE 4 Rl 2014 4F 3 H % 2016 4F 3 A Ik
6 BT PHAE Sl 45 A% 5 Be B 238 14 SR BF 5 %)
% Hrh B 1284, 4 110 ], 4E S 21~65 %, -1
IR 45.646.7 %

1.2 REBENRBA

B 5B B BUE RS — TURARAS , [ N3 0y,
B0y 5 mL; 20 5, B8O R BHPE G35 s (2+
PLEDRI 265, 2801 ml IR AT, A7 B DR A
P BIIRIRAME [R5

U R BH A R0 1 W T 1 - O BRI < i S 5%
300 4N TR ALEET , oK & BLPLER AT 14 5 @ ] %€ PH A%
1~ 8 SRR AT F/300 LT ; @1+ :3 ~ 9 KRR FT
F/100 LI s @2 + 11 ~ 9 X HUIR AT FE/10 9L BF
® 3+ :1 ~ 9 FRPUFRFF R/ AT ; @4 + =10 F5HL
PR AT T /R ALY
1.3 SR HEAR

BEAKG I FR R L 24 h, BARVRFENT
1.3.1 K&

] JB% A 18 I TE TR & I A 4% = CE AL B 10
mL, XF ISC4E B 1 R AR A SR AT T AL B 5 B S R AT 40
PRAZ TR AR L AT S P14 . PCR 97 4 4%y 17 28
YA BR S F AL

138 PCR W& R SRR 20 wL, Horf Mib
43 5 Bk DNA il 2 L, PCR § 3345 1. PCR
P83 2 A1 PCR 47314371 3 4 18 pL. PCR j*
Y11 Rt B, S PR R SR E T 4458 . PCR
T2 2 00 rpoB & 414 7= 1y, 5 R ST 5
FHXTE R 3 PCR =W 3 4 katG 3} inhA B 5 3
TH3 3G 7=, 5 5 00 LR 5 A X . PCR 97
HFLF £ 377 600 5,94 C 600 s394 T 30 s,60C
30's,72C 40 s, 35 M AR5 94T 305,72 T60 s,
10 MEFR 5 i) & 72 C 420 s,

1.3.2 AN

PCR Y 152 56, S8 U PE 5 4 7 ¥ i A Mitb

T 245 1 A I 3t 7] 8 (b B g AR AR R A

AP ) SR R SRR T S8 B 22 38 R IR
FARR I s IR B

B4R A2 % i 9 WL, 3 B A ] — E 5 i
PCR =% 1 Fl PCR ;=4 2 4% 3 L, 8 & il A PCR
7241 FIPCR =% 34 3 wL. ‘BT PCR #"#4{¢ rh
T 95CAE 4 5 min, 2R J5 VK 3 min; Ff 13.5 pL A4
RN AW 2 55 7 IR LA | VR 55 1 4k
T8 I B A 50 B Ay 1E R K B
120 min; 7B 28 28 &, PR B O R VRS
BT,
1.3.3 453

T, $0 F2 A LuxScan 10KB f# [4:%1) its
AP B8 A o B ] Bt ) | )52 A U
T
1.4 fEG% [REEFR 258050

DIAR 55 1) B TG 85 37 25 B0 0 1 o A A e
XF 238 11| £ PR AR AS AT B [R5 57, BHME 5 b
A YRR, A RRA 2 ~3 1,
1.41 R

TE TR R Z T, B 98 A A o 380 I v ol R Y
B IRK g b WSS I8 WA ek . B IS
FrEE i BRI DL R AW HORA FRS /) A7 JAs Sy
7mL/Y,
1.4.2 Zfgulss

WLEREEAZHT TR O TR 7, S T B2, T i) T
(1 mg/mL) , i BEHR 2 10 mg /mL F1 107 mg/
mL, 43 il 4 2 & S (0.2 we/mL) FLF 4 SF-
(40 wg/mL) 25 RG 73k I, 37CHE 3% 6 8], WLgE
Rigeas g,
1.5 HiEsit

JIF A 1 54 SR ] SPSS 19.0 Zb B, %4 %5 K
KH P K5, P<0.05 N 2ERA G X HE
PR FH 28 B0 AR S B PEA 5 T 4 M Kappa (8
PEAL , Kappa (6} 0.41 ~ 0.6 P EE—3 M, 0.61 ~
0.8 A E—5E,0.8 ~ 1.0 My ik — 2k

2 FR

2.4 R — s Ol

238 7] 3 AR B AS vy, 5 R A5 S B 15 9],
P WA A T, ARG 3 BT IR 5 ], Tiit 24
K25 BN SE R 14 ], e WA B i R
204 1 . #I36W H BHME 155 6, B IE % A B
49 {41,
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2.2 SRR 24 P AG I 2
2.2.1 VHAW R PHME B E PSS BT i 3L A
O R XoF S AR O 24 1 1

R 8 S, S 0 kT 25 24491, 17 B8 katG 3
R A%, 7 Bk inhA SEH 5878 . 45 R WoR, 545
WEAH HE TG i 3 22 55 (P>0.05) 3 X5 T8 16 H B Y
B RIS RoR , R 2 86.67% , Fi 5
J92.14% s kappa {55 0.81,— Wk M E (1),

®1 MERAAEEEFRREZSBTEERSH &N
XoF S5 N P T 24 1 A 5 R
Table 1 The Results of Mycobacterium tuberculosis sputum
stain detection of isoniazid resistance in patients with smear
positive at the first treatment
SRR
2y #uk &t

M2y 13 11 24
FLREN K
P T SRt HUR 2 129 131 1.077 >0.05

A1t 15 140 155

FE DR R ARG ) S AR =13/(13 + 2) , FR S B =129/(129 + 11) , 4
1 86.67% 1 92.14% .,

2.2.2 SIRUR A VR RS RO R AR A
SO G T X S AR T 245 1 1 23

For I &5 2, S DT 25 13 51, 9 B8R katG 3
K4S, 4 B Ry inhA FER 548 . S5 R Bon , 5 4R
HETC I 2 22 5 (P > 0.05) s X T &AW B BHPE M) &
FLORHER G R, R R 90.91% , 5 5 B &
92.11% ; kappa {H 1 0.83 , —E M R R (£ 2) .

x2 ERARAUHEERREZSBRAEERT RGN
xf S AE B T 2 M 25 3R
Table 2 The results of Mycobacterium tuberculosis sputum
stain detection of Isoniazid resistance in patients with smear

positive in the second treatment

Sl Al
2y Uk &t

oo TZS 10030 13
HePS A
ZEs . W H&*ﬁ“] ﬁi!ﬁ%‘ 1 35 36 0.458 >0.05

&1t 11 38 49

FHL DR R A6 1 R A =10/(10 + 1), RS 5 =35/(35 + 3) , 435 N
90.91%#1 92.11% .

2.3 Vit 25 A 25

2.3.1  WHAE A P B R s BT i JE A
JUS R RGN S ) S i 24 42 i 23 SR

Rz I 25 2, R A8 - 24 32 91, 344 rpoB B
RAF , BERBR, 5 IET B 22 7 (P>0.05) 5
XFFRIATR B AR R B R HEERLES EoR, R
TR 90.48% , 15 57 S 91.44% ; kappa {H M 0.85,
— MR (R 3),

£3 MARRAEERFRREZSBRAAER SN
X FlfE T2 R

Table 3  The results of Mycobacterium tuberculosis sputum

stain detection of rifampicin resistance in patients with smear

positive at the first treatment
AR ER I
25 Huk Hit

o THZE 19 13 32
A S
RAEBHEAREN e 5 123 123 1208 5005

A1t 21 136 155

FE PR G I B R R =19/(19 + 2) , F F BF=123/(123 + 13) , 4%
M 90.48%F1191.44% ,

2.3.2  BIARUR A AR PRI AL A BT o R
SO G I T ) A ST i 245 P 19 2

o 45 S, R ATt 25 15 461, 358 rpoB FE
RAR, B WIR, 5 ET N E 255 (P>0.05);
PRI BB B R ASERIS R ER, R
O R 81.82% , F ¢ ¥ & 84.21% ;5 kappa {6 N
0.790, — M N =B (R 4) o

F4 ERRAAGERERESEZSBTEERS R QN
XFE NS R

Table 4 The results of Mycobacterium tuberculosis sputum

stain detection of rifampicin resistance in patients with smear

positive in the second treatment
AR ARG
GER R

o W29 6 15
B AR
BEPRLES R B ARG I WU 2 32 34 0.171 >0.05

&1t 11 38 49

FEPR RS R R I A R A =9/(9 + 2) , B SEE=32/(32 + 6) , 43 K
81.82%F1 84.21%.,

3 it

BE R g o R 1 HL A 3 A5 200 1Y DNA f
B RIS A AR R — T X IR T AEY
SRR R HE X A5 A DNA 55—~ B AT
i F7 51 (1) DNA 422 58 32 RN EC X (0 R0 24 52, 4R )
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WAL T LA, 15 2 FE D DNA 1350, FEH
O AR B RO R S R L A TR X
FRWIZ I W12 Wi s i R sm B AR, X T 45 5
I PR B BB o b 25 3R A T AR R 7 8

SR R ) AT s i I — R P 2
RS 0 45 2% 43 A AT B % 3 7 o 24 40 ) U AR
AR M B EE, A, BN e
ZIF U35 FH IR DR R 4 AR G 4542 40 A AT B 1 i 24
PEFEAT RN R Y X6 G 32 B S5 R o BT TR Y
STESTERE . SR, IR S5 A% B vh 2 A v, Al /9 3=
XSGR LLUBE IR bRA . B EEIX — A
U 52 WS i A7 R 3 IR, W &5 % 0 R R
(1) 3= 8 58 A8 e AV A HE AT R I, A0 katG | inhA FN
rpoB 45 PEAN FEDRLES Fr B AR R S Bk RD A AR
T 27 P T ) L S AT A

FEAMIF7E &% BE, 5 DNA A HE , SR R 3 RS
Jr R 60 45 A% 43 AR T X S AR 4 i 2454, R
THORE IR 2 84.1% , 455 57 FE IR 2] 100% 3 X5F | 8 ~F- (1) i
2513 12 100% 801 95.3% ", A1, AXF T 25480
5, R X S R P 25 Y R B S 88.59% , FE 5
J&E 2 91.53% , % Fl] 4 S i 25 14 43 1) 02 85.39% FI
88.45%" o AMFFE BRI S5 R R R ARG A
FAR 5 258050 A0 HE R0 I0 X5 S Bk 24 1 ) R
HHORE FIER S BE 43 3N 86.67% ~ 90.91% 11 92.11% ~
92.14% ; o WU XF R - ik 247 4 1 SR S0 B8 AR S B
oM 81.82% ~ 90.48% F1 84.21% ~ 91.44% . 5 [HFh
P 5T 45 3 Az 0, FRIAESE B B iR T AR R
FHFEPRLE R R A, LB BR AR A A I 5 52, 46
DU S5 AT TR T 245 , S5 R T 52 1Y

Guo Y S5 LLRAR A R e 42, LR A
FEAAGI S KR E R P 25 | TR 25 A g
H—Bk 73 )2 80.3% 1 84.2% ., A SCIILE R s
AT 258050, J5 PRES 2 AR 1 S A J i 24546
25 1Y Kappa (H-M 0.81 ~ 0.83, Hi—E0ME ko ;
X F T 25460 25 5 14 Kappa {64 0.79 ~ 0.85;
H—Eer bk . X [H Guo Y 28" AYBIFFT 45 0%
A—F, FIRKMEE R, LG IR BTG TAE
Hh, SRR PO R R A, LB AR A AR A 46 I %
G KSR R FT R T 21, 45 5 T 5E

ZEIR TR, N R RS B AR 06 45 A% 43 B
FFF TR T S5 08 bk R R A T 1 TR 24 S R T
PEAOAS 2] T 5250 E R 0 B0 , 7 25 R B I R PR
HASTT S EA T A A N 5

S % 3k
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LB 5 AR ISR 2G ) e B LA L7 9T
eI E A P 5

HFIR T RAR MR RS

[ Z] B WHEARAZS SRR =K I UL EIR YT W0 AR /N 4 M 0 0T 597
MBEARRIN .,  FiE 2013 4F 10 A & 2015 4F 3 7 7648 d 4 i B2 b C 4252 5 4R I7 1
o I I /) A4t B i s A 5 46 B, T LU R L 45 A TSR A2 B 260 mg/m® D1, & 21 Ko — I, B4 J 10
A CT AN AL, WERHIT R AR N, &R EL%M (CR)O B, F /2 (PR)6 i, 55
Fa g (SD)26 Bl , % it J& (PD) 14 il , % WL 2% fif %5 (ORR ) 13% , % 5 4% il & (DCR ) 70% , 1 037 TG it i
AW (PFS) A7 A, E R RN M I i 24 30 DD Re 3, AP R ph G 85 o, JC 8 A G SE T 0
Bl it HEALYAHEEERT =% &L BRI IR AE /N , ORR & DCR &, A KX
AT LR AZ

[EEIA] ARAL G ISR 244097 ; B/ N E

Clinical study of nanoparticle albumin-bound paclitaxel (single-agent regimen)
as third - and further - line therapy in advanced non-small cell lung cancer

patients

JIANG Kan, HUANG Cheng*, WU Biao, LIN Gen, ZHANG Jing

(Department of Medical Oncology, Fujian Provincial Cancer Hospital, Fujian Affiliated Hospital of Fujian
Medical University, Fuzhou, Fujian, China, 350014)

[ABSTRACT] Objective To observe the efficacy and toxicity of nanoparticle albumin - bound
paclitaxel (Nab-P) as third- and further-line chemotherapeutic approach for advanced non-small cell lung cancer
(NSCLC) patients. Methods A total of 46 advanced NSCLC patients that have received second-line therapy
were recruited from Fujian Province Cancer Hospital from October 2013 to March 2015. Nab-P 260 mg/m* D1
was applied as a single-agent regimen for third- and further-line chemotherapy by intravenous administration
for a 21 day cycle. Efficacy was estimated by imaging every cycle. Results Out of the 46 total patients, 6
patients was achieved partial relief (PR), 26 patients were disease stable (SD), and 14 patients had disease
progression (PD). The objective response rate (ORR) was 13%. The disease control rate (DCR) was 70%. The
median progression free survival (PFS) was 4.7 months. The most commonly seen adverse events (AEs) were
myelosuppression, liver dysfunction, and peripheral neurotoxicity. There were no treatment - related deaths.
Conclusion Using Nab-P as a signle-agent regimen for third- and further-line chemotherapy in advanced
NSCLC patients was both effective and safe. The adverse events were well tolerated.

[KEY WORDS] Nanoparticle albumin-bound paclitaxel (Nab-P); Multi-line chemotherapy; Non-small
cell lung cancer (NSCLC)
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H A ) JE T2 38 L o R R i B — 1,
J R NS A g o H b Al /N 48 A i 9 (non-
small cell lung cancer, NSCLC) /5 75%~80%""', Kk
TR B9 5B AE A 12 e B 2 e B 30, 5 R TR AL
23 AITAE NSCLCIGYT i 4 S py b for . 1
R H 456 T2 K2 % (nanoparticle albumin-bound pa-
clitaxel , Nab-P) J& — g7 8 1 LA 1 28 1 R % 550 1Y
BB, A BE R TG LA, NI B VR R
AL AT H RS kL M s 4R 2 I AE T ARk
AT AL #2004 A 7E 6 [ 1717, 2009 4F7E
[l BT Nab-P C) 32 B TSk SR s e Ao 1k
FLAREE B DN S A S e R R A
A R I E TR, 2012 4 10 A SRR
24 i W B 45 P ) (Food and Drug Administration,,
FDA ) #t # Nab-P —Z 35 J7 Jay &8 i & 53 5% 7% 11 1)
JoF AR KT F8 AEH) NSCLC ', 56 [H [ . 25 &
J&% JiE M (National Comprehensive Cancer Network ,
NCCN) 5  H i ] NSCLC HAfg —2k Je £k i1k
IR N ER Ay B T IR T LS A B Rk 4k
SLIRYT o B &at ZFEIG YT S AY A R O TA T
AR KRLY) . FI RS A R
SR AR TT 25 ] i R — 4 Je DL B BB e #E
I Nab-P L J& T LI 258 o 16 N B A B B B
PEAT T Nab-P F25/ L7 25 Wil =4 e LA L
IR Y7 MY NSCLC RY B 5%, i B0 HS B 48 1 3 397
o AL T R RE B o R T R
BRI AAC TR B S HEHE ISR T 46 BT
B A B¢ 1 7 L)L Nab-P 525 4E S =K K Lh 107 &
1R Y7 M 3 NSCLC 225 1 98k}, W58 7 3 e A
R o

1 BREFE

1.1 —BHR

(1)2013 4710 H % 2015 4F 3 A fE K BefEBe Y
i 0] NSCLC & # 46 il : 55 1% 34 4], Lok 12 49
(2) 4 L 40~75 %, FF 4RIk 58 %7 5 (3) 2 [
7R 3 B 983 P /E 4H (Eastern Cooperative Oncology
Group, ECOG) "' #F-43: 0 43 5 il , 1 43 36 4] , 2 43
5 615 (4) I PR 4310 - b 13 8 51], IV 1A 38 i 5 (5) 48
H A2 RRIA R BRSS9 30 ], AR 6590 16 1]
(6) =2 e =£ DL B3Ryr - 3 0y ALy g 32 491,
4 L FAIT I 6 191, 5 2 L) 1 S AkyT Y 8 91 I
o 2 A K 7 32 1 (epidermal growth factor re-

ceptor, EGFR ) 3 [ 58 4% 10 | & 4252 1 ¥ [w) 254 [
—FbIT O B E R R AR 36 filE 52 ik
I7 O R E; (1) BRI B it EAL
7 )= $1 48 (computed tomography, CT ) 5§ # H: 4% hY,
1% (magnetic resnane iamge , MRI) 7] il & 5§ A] PEA4%
ikt s (8) Wit A A =3 H 5 ()5 & 4I7 TR 1E
SRR G FEAIE R, O JF CE DR TC I B R O
L I EAS TR H 5 (10) 345 (8 5 M R 5, 28 i
[
1.2 JaIrorik

Jr A B8 F 4252 Nab-P (32 [ Bl Al 57wl A
72, 100g/fi ) 260 mg/m* f6¥7 . LI7 5 1 K 30 min
PRI SE o B 21 KoM AR, A 5E R 2 A
JAIA AT
1.3 JFROTFN

RITHT B E AT AR R B . B A
ST — R I T R A CT PRyl #c IR
5 [= 8 ST 9 A F AY I S5 U 9 9T A80PT AN A A
(Response Evaluation Criteria in Solid Tumours,
RECIST ) '* /% {8 & #4797 RO A, 20 o 2 58 &
%% fift (complete response, CR) | 5 43 2% fi# (partial
response , PR ) | %< J% £2 i€ (stable disease , SD ) Fll %
¥ #F )& (progression disease, PD) ., & W 2% fift %
(objective response rate, ORR) J&:#§ CR+PR H 44 5
A 2H B A . P 15 1 %4 (disease control
rate, DCR) J&: CR+PR+SD i & 5 &4 B & 0 EH
G, Jo ik R A A7 W] (progression free survival,
PES ) 245 8.7 B T 24 21593 1 Jie AT ] it A
TR ] (DL &R AT Se 355 o
1.4 AR

A7 199 1) 5 J A 2 YRl F AL — IRH B T g .
i 1832 [ [ 57 9 0 B 9T N R P AN Bk 1
(common toxicity criteria, CTC )4 4 JR 475024 .
1.5 Sitnk

K H SPSS 17.0 e it # Ak ik A it ot . 4
6] b4 R 2 K56 . PFS 2% J Kaplan-Meier ¥ 11
B LAP<0.05 HGEHFR L,

2 R

2.1 TR

46 5l NSCLC 35 ¥l PEAN 7 AL, S fby7 148
AR, o RO 3 4 (2~5 ) . M
1. CR 0 4] (0% ), PR 6 i (13% ) , SD 26 fil
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(57% ) , PD 14 14 (30% ) , ORR 13% (6/4) , DCR
70% (32/46) . EGFR % 7% £ # 1 il 24 PR, 1 {4
PD, A ¥°h SD. 3l 7 850 FN 45 i R s B4R A
¥R (EELD,

2.2 mHITARL

MIRIT T IR AT DS, BE DT IR 2 2016 4F 1
H 30 H, 12 477 , 34 FIFET-. i PFS A 4.7 4>
AHOatHAE27/H)(EL).,

R 1 Nab-PIr 5 RBEFFIER X R
Table 1 Relations of Nab-P efficacy and clinical pathological features

[HFRELE 2 n ORR P DCR P
el 0.665 0.8
5 34 4(11.8%) 24.(70.6% )
& 12 2(16.7%) 8(66.7%)
ECOG 0.625 0.128
0~1 41 5(12.2%) 30(73.2%)
2 5 1(20%) 2(40%)
P BRI 0.936 0.447
s 30 4(13.3%) 22(73.3%)
A g 16 2(12.5%) 10(62.5%)
EGFR 0.747 0.112
SR 10 1(10%) 9(90.0%)
KA 36 5(13.9%) 23(63.9%)
He A R M A Z 220 1 ~ LGN RLIORE 5 5% 0 (PR i 25
1.04 AR UL Z38)7 e UG (R 2) .
& 081
¥ 0.6
ﬁ 04 %2 Nab-Pi&TTEREAIE/ N AT AR R = KL
Eé Table 2 Adverse events of Nab-P treatment for
W 027 advanced NSCLC
0.0
0.00 500 1000 1500 2000  25.00 PN LS
PFS (H) I I I} v
P P PN B P R s I 2 18 5 0
Figure 1  Survival curve of 46 patients #ll 0 0 0 0
I AR AR 0 0 0 0
Ty hg 5 5 5 0 0
23 AE JE] Rl w2 5 5 0 0
ALK AT IR th B ) B 9 B KB coz 0
R B T B P DDA R PR 2 2 = s 0o
RTINS o 2 2 0

P ST B UL RS o BE A ) 32 B AR B A
i R r R A R R UL 8 B 1 B i /I Al
o 1 EEBREIE 2 4], 1 BE-E- sl 18 ), I
BTN 5 B, IV EE-BEI ] 0 01, kA0 M 4R
RN 697 5 456 o AT DI RE T R BN A N 5%
AW R AR T R, SO [~TEE, 15
@, WEE 541, 7 AR BRI R b i o o Bl 22 5
P BER BN T R R SR o B R LA

3 itig

IEJLAFE SR, & % NSCLC |9 #E [ 36 97 © 3515
B R0k, o &F X EGFR & [ 28 75 I [6) 7%
4 9k B 93 384 ¥ ( anaplastic lymphoma kinase , ALK )
HHEHMZ Y, © ¥ NCCN f8 i H T —



BB ST 4G 2017463 1 %5934 45281 T Mol Diagn Ther, March 2017, Vol. 9 No. 2 - 115 -

23/ 9T NSCLC ., {HALYT 1/5 & NSCLC A7 i) —
AT BT BE . RO R 3 DR I B M R R Ak
S MIRYT I 1 . NCCN $5 R 77 . — L br i
URTE S SR P E I s i b S|
€ 2P IR S TR IRYY . S UEM T
PR ETRIT 7 %6 o ARG IR TAEH , 4024 — ¥ 4
BEEEZ % ZRBIT KM IA B
RS B EIRLEIETT o HIE, X B E NIk
MR XA — 2 A7 Rk . Bk, Sl X
— 43 R TR BE A KRR IR YT O RN I
PR 1 i T I 1) R
B MR ZENIT Y, s s A
RA IO B R 0 A ST G2/
M J5 391, A 8CH R 20 B o 2 S e L (B H K
PR 22, 3 R A I BTN S FEAE IR 25 5
FEAE I A OV o I LR AR LA B RR I £ T
TE ML P 55 TE UBE oR, BEL RS 8 2 B () R i, 5% Wiy 7
R Nab-PAEHIBLE S A2 BEARRL, ] &l FErh
W5 L2 A 2 48 3 IR 3l A il i~ 44
BEAEM 130 nm R, H R S Z R T
JHeL e A P e e 0% 1 A Y P 2800 (enhanced permea-
bility and retention effect, EPR )i i P Ji7 4ff iy 31| 15
fi g 2 20 BFSE 218 Nab-P I3 FP 0 i 85 2542
ST KA B 10 £% L 98 N Nab-P SR A2 Bk
B ) AR 2R A W 33% 2 . I T AIEAER A
ZA% BRI ZE /Y Bh 5 79, Nab-P 78 45 245 17 o7
I [ P o Bt 4 2 e T B Ak s g R i R (]
i, AT 30 min, B T ARG R A
Socinski %% "' ) Nab-P Bt & 4135 — &6 )7
NSCLC 11 T3 I ARBH 7% $ 7 H H o s i A R A )
it 32 . T RIS (VA031) ' : Nab-P 41 i)
ORR .PFS .0S 5 T8 S A2 WA . FE i
L ORRAE®M T 71% . H 39U EI R FEIME R,
Hr R 28 A L G T UL IR R 9 BH B A T SR A2 B
o AREEE B TP S B AR YT
T A3 i Nab-P HA R 405 530 S A2 RS 40
Fe A7 I NSCLC B9F5% , #E—EM T Nab-P
S AT, e 4], —EAyT i . HAR
2% %4 Sakata 17 M9 I A 1l PR BF 5% 7 : ORR W
31.7% ,PFS /491 H ,0S }13.0 1 H ., Weill
Cornell [ 2% e WA T %22 B 31 152 & 8426
it 24 J5 -3 LA Nab-P 3697 0 £8 2% 1Y %5 £l , ORR
16.1% ,DCR } 64.5% ,PFS }y 3.5 A ,1 (i R & T

Pl Nab-P 4EHHGY7 T 34F ., Nab-P 515 E % 4%
e A TG AR5 ™, Nab-P Iy 78 58 B v 5
RR oM ZE A2 . [ P AH SR TG R 78t B
ORR 4 16.1% ,PFS } 3.5 H ,08 K 6.8 HM™
#i Nab-P 1] 25 JEAF A i ] NSCLC /) 43697 1Yk
P, (EZLGI7 I NSCLC J7 1 , [l N 23 T
302 . PR F5 55 ) Nab-P B 25 Z 457
1 NSCLC #y#F5% : ORR 4 18.75% , DCR 4 50% ,
TTP Jy 2.15 /N H , %f BEA: i i it 2 2 w2k 25 4k
J7 BB, Nab-P ISR A 80, Jr B ™ Nab-P 5
Bl A — 4L LRI I NSCLC, ORR Wy
22.2% ,DCR N 72.2% ,PFS ik 3 /> H , Bl )z v o] it
% Ho %"} Nab-P 515 2l ZEHk &, /R
T BIIFRL . Zheng 55 2 5E /R T Nab-P X%
ZAFRE I A TR SR SR A2 2 25 ) 51 TKI i
25 HE R RORYT o AWFSE T, ORR & DCR 5
[ P 2 2 BT A B A DL, PES 45 [ P 2 3 T A 50
FK o Ao PRS 35 8] 22.7 1~ H . U F] Nab-
P XA AR S . R RO T < AN I 3 2
R R |G N S O (S R S 5
I~ EERAS RN, J B T A2 A i AR 5E
Fu4r kB T Nab-P A] HI T 2 43697 1 NSCLC,
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AR MR TR PE G RN 5R A8 0 5 2% PR 50
HARZATRRZEA I 255 A A RFAIE

I AR
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SURBCRRAE , 18 M B R BB A PTR BE AT O BRI . ik BELIE R 74 6K A F1 66 14l
2R RIS PE Z R A H A, PCR 2 1) BE i 2% 58 25 MG 0 JHL 1l 5% 2 780 B 2 9 25 0 35 181 780 B A 7 1R 25 (L it
HINRAEN L, HER RIHGBRESLIARE NG ZRHF R FFIEF AL B Ry £ W27
TG 27 L (P>0.05) , A B & HBV C B HL KT 4038 % (P<0.05) , B+C 1 B+D B L1 i ] 5
FAIGEA (P<0.05) . AKRIG B FIREAEAET 24 3 P 9848 - UG B BUR1 C 74 HBV 19Tt 24 58 4% L1 i 141K
T4 B (P<0.05) ,AJE B+D B HBV Wi 25 28 28 Lb Aol = T 2894 B3 (P<0.05) , H L 236T HEE H 5848
T ZR R HBYV Tif 25 5878 B 15 180M . 204V F1 2041 %5 1y 25 T A G 41 , i HL2G 41 5 % L oRIG
HBERE LML AR (P<0.05) . %18 HBV B REHNAURAM R FEMILHEM , KigHE
IRAETE TN 2 5L Rt 25 28745 , LA B+D %I HBV ()it 24 3 R 58 48 Rl 236T Bk PR 28 48 S R A 5 5 A IR F 5 A
b, 2R IR A T 2 0 SR P I 2 B R 7 R i 978 . RVA FZIR 12 BT R B IR AETRYT i
T o S U0 AT N As T 24 98785 %, LI B B 6 % B A 3R 9T T 46
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Detection of hepatitis B virus genotyping in untreated or treated patients of
chronic hepatitis B and its mutation patterns of the nucleotide analogues -

resistant mutants

TAN Yafeng', OUYANG Yaoling”™*

(1. The second clinical medical college, Yangtze university, Jingzhou, Hubei, China, 434020; 2. Department of
Laboratory of Jingzhou Central Hospital, Jingzhou, Hubei, China, 434020)

[ABSTRACT] Objective To investigate and identify prevalent genotypes of hepatitis B virus (HBV)
among untreated or treated patients with chronic hepatitis B (CHB) and the mutation pattern of the nucleotide
analogues-resistant mutants. Methods A total of 74 cases with CHB who did not receive the treatment of
lamivudine and any other antivirus drugs and 66 cases with CHB who receive the treatment of lamivudine and
any other antivirus drugs were randomly chosen. After sample collection and HBV DNA extraction, PCR
reverse spot hybridization was used to detect HBV genotypes and the nucleotide analogues (NAS) - resistant
mutants. Results The main Genotypes of HBV is the B type in both untreated and treated patients. The rate
of HBV C in the untreated patients was less than that of the treated patients (P<0.05), while B+C and B+D
were higher in the untreated patients compared with the treated patients (P<0.05). The NAs-resistant mutants
were found in both untreated and treated patients of CHB. Despite of the less rate of the NAs-resistant mutants

in the virus genotypes B+ C and higher rate of that in the virus genotypes B+D among untreated patients
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compared with treated patients (P<0.05), the single locus of NAs-resistant mutants were revealed 236T as the
main mutation pattern in the untreated patients (P<0.05). While the 180M, 204V and 2041 as the main single
locus mutation pattern in the treated patients (P<0.05)and, more multiple gene loci mutation were detected
among the treated patients compared with untreated patients. Conclusion HBV B is the main genotypes in
this research. NAs-resistant mutants existed in the untreated patients. The mutant sites in the treated patients
were more both in single gene locus and multiple gene loci than that in the untreated patients. Investigation of

NAs-resistant mutants before treatment is crucial for the success of the treatment. In whole course of antiviral

treatment, NAs-resistant mutants should be monitored for the optimal schedule.
[KEY WORDS] Untreated patients infected HBV; Treated patients infected HBV; HBV genotype; NAs-

resistant mutants

HBV &R B 55 RFI IRITRCR L Ti5 f1zh
PP A — R R PR M B A A
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e R 2 (telbivudine , LdT) . B & £ 35 (entecavir,
ETV) a7 i 58 24 38 a8 3096 7 Mk LS S A
2 WA TR TT I A ZE K NAs it 25 & A= 282 v in
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#®1 HBVRAEEMZREEHBY EEBKRMER
[n(%)]
Table 1 The comparison of HBV genotypes among the

untreated and treated patients [1(%)]

HBV J: Al
C B+C B+D
R 74 49(66.216) 6(8.108) 12(16.216) 7(9.459)
24 66 39(59.091) 25(37.879) 2(3.030) 0(0.00)
7 0.759 17.935 6.739 6.572
P >0.05 <0.05 <0.05 <0.05

o %k

HBV K if & MR B3 HBV A (5] AL 50 i
2 58 AR L DR R I LA L3 2 A2 (R TS 24 58 AR B
HBV B+C M 2 3 L4 it 2= & X4, Rin &
HBV B &A1 C & LG44I T 283 4, i B+D #!

R 2 e
2.3 HBV KifEE AR £ H HBV it 25 3 K
JERG I 45

74 1] HBV 34 B2 66 1] 2836 #.3% HBV [if
2o A R I 25 R WL 3R 3, 230 H 3 HBV i 25 % 748
V7 45, 180M , 204V F1 2041 FL R = FRIGH A, H

x2 KBMEZARBEAREHBV EERMARETEFELL
B [n(%))
Table 2 The comparison of main resistant mutants
sites in diverse HBV genotypes among the untreated

and treated patients [n(%)]

HBV Rt [X 1

BHI(%) CH (%) B+CHI(%)B+D%I(%)

gy kR

FAA 74 9(12162) 1(1.351)  4(5.405)  6(8.108)
2964 66 17(25.757)12(18.181) 1(1.515)  0(0.00)
X 4.264 11.731 1.533 5.591
P <0.05 <0.05 >0.05 <0.05

2036 HUE HBV it 25 28 A8 47 15 236T RN T ARG
BE A BER LM AR EER G FE
o HBV ffit 25 5L PR B R 5848 L3 4, 2 LRI 58 AR
W3R 5, 20 B A 5 R IA B 4 A T 24 58
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16 B (24.242% ) 5 ARG B A 4 61 (5.405% )
Z A T 25 22 S5 Gt B X (=10.109, P<
0.05),

+R3 HBVREEEMZEEEHUBYV MAEREMSKNER [n(%)]

Table 3 The comparison of resistant mutant among the untreated and treated patients [7(%)]

. HBV i 25 3 K 37 5
20 5] %k
180M 204V 2041 2071 181V 236T
KIGH 74 5(6.757) 1(1.351) 1(1.351) 0(0) 1(1.351) 20(27.027)
2R 66 14(21.212) 13(19.697) 17(25.758) 1(1.515) 4(6.061) 8(13.636)
s 6.215 13.046 18.547 1.129 2.246 4.844
P <0.05 <0.001 < 0.001 >0.05 >0.05 <0.05
R4 HBVREERENZEEEZEHBVMARERFRT 3 iFip
Table 4 The single mutant among the untreated and treated
patients LT R 9 B 1O 5 R R0 0 A AN BH I 1 b
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2041 0 8 9513  <0.05 18.82% ) &Pl = 2y LN A, FREFL N B.C
2071 0 1 1120 >0.05 AL D A E g O AL Tt 225 /AT
181V 0 0 - - I 2R & Mot 2 B B R C A2 AL IR
236T 16 2 10.762 <0.05 o X A8 VE CRIIT 26 i HBV R SR AL R
&t 17 16 0.0312 >0.05
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®5 HBVRABEMZAEE HBY MHAZEEMARE
Table 5 The diverse mutants among the untreated and

treated patients

FEARRE A KIAWIEL 2B sEe P
180M+204V 0 2 2275  >0.05
180M+2041 0 4 4.616 <0.05
180M+236T 1 0 0.898 >0.05
180M+2041+236T 1 1 0.006 65 >0.05
180M+181V+236T 1 1 0.006 65 >0.05
180M+204V+236T 1 1 0.006 65 >0.05
180M+2041+204V 0 1 1.129  >0.05
2041+204V+236T 0 1 1.129  >0.05
180M+204V+181V 0 1 1.129  >0.05
180M+204V+2041

HI81V+236T 0 1 1.129  >0.05
20414204V 0 1 1.129  >0.05
204V+181V 0 1 1.129  >0.05
204V+236T 0 1 1.129  >0.05
Eit 4 16 10.109 <0.05
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it 2585 208 « rt1 80M+1t2041 . rt1 80M+1t204V . rt2041
rt204V . rt2071 ., rt181V ; B £ 4% 5 fik (ADV ) fiif 24 £
R 1181V . rt236T, 45 A AW 50 1Y S 25 41 |, 4
IR A H 2 n] BEXT B ADV K LAM+ADV 7= 2= ffff
2y 23R RE T REXT B LAM B ADV 2 LMA+
ADV = A it 25 AR AN i — 2P Y . 43R iR
HENLAM A RAERSTRGEE ., HTRIGA
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Epidermal growth factor receptor and nasopharyngeal carcinoma

PAN Lili', HUANG Huayi"**

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

[ABSTRACT] Nasopharyngeal carcinoma (NPC) represents the most common cancer among the head
and neck malignancies with a highly aggressive and metastatic phenotype. Nasopharyngeal carcinoma has a
high rate of incidence in South East Asian countries, especially in Southern China. Recent studies have
indicated that the tyrosine protein kinase receptor, epidermal growth factor receptor (EGFR) plays an important
role in the occurrence, development, and prognosis of nasopharyngeal carcinoma. EGFR is not only an
important index for estimating prognosis and guiding treatment of nasopharyngeal carcinoma, it is also one of
the recently developed chemotherapeutic targets for nasopharyngeal carcinoma treatment. This article
summarizes recent studies on the association between EGFR and nasopharyngeal carcinoma.

[KEY WORDS] Epidermal growth factor receptor; Nasopharyngeal carcinoma; Latent membrane
protein 1; Cyclooxygenase-2; NF-«B;14-3-3c protein
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T 1ENPC R feh A AR R £k, 4
X EGFR S L i A 5 0 NPC 17417 S 7 8 B
AU IE JLAR 3K EGFR 5 NPC (1) #H &t 52 F1
FH B 75 2Z 8] R B % Al — P 3

1 EGFREVEWZFHFIES £IEIIEE

% B R K K T 32 1K (EGFR/HER ) J& — Fh 32 {&
% 2 92 184 [ (receptor tyrosine kinases ,RTKs) , J& T
T 78 57 {7 i 2, T AL A 50K, 2 i 9 SE ] C-erbB-1
() 2235 7= W) , & 3% J A K ¥ (epidermal growth
factor , EGF ) 41l ffd 4 58 Fll {5 515 S 19 521K . EGFR/
HER % th 4 W52 (A 4%, B ErbB1 (EGFR) |
ErbB2 (HER-2) .ErbB3 (HER-3) .ErbB4 (HER-4) ,
ErbB1 9% F% 7 EGFR , J HL A7 i 2 11 13k I 1% 1k
(1) HL TR R AIE , R 05 i IO AR %05 ', EGFR 3£ %2 il
& H EGF s %% {1k 1 K F 7 -« (transforming growth
factor-a, TGF-a) » EGFR 5 EGF 8% TGF-a A % 45
&5 EGFR # 1% b, 5 A B4y & LR Rk
bl 5 W Z RN e 07 &2 5 R ik, S35
EGFR 35 50 7 1) 4 1 i 2 R ok S W Ak, I 0%
AT A% T B TS A, DT A0 B Y 3
e B L S AF TG . FE—E S5 T, EGFR
ARG A B0 TS 25N A SR R A 7R AN Y
ARG T R E AR . A BRIk 2
EGFR (17 P £ 229875 J7 20, EGFR 3 i B 2 1k 1)
fix AR RIS NIl s A& M5 5 o HEF
Ui 3 2R {5 5 18 % £ 55 Ras , Raf-NF-«B {5 5 i
% . P13K- Akt {5 = i % Fll JAK/STAT {5 5 i #%
G AR kB, AE I R R R ) Mg v (AL Sk
SUER PR 20 A AR /N0 M i e A4S g B IR S

(40 A% A BEGER Rk (9208, HoAR o — ol
TR Sie I F-HE A% N A Sr sl A o e s At i 7, 5
FCA R 5% DR AR LA T, 52 i 200 g S S R A7 5
20 B 1 GE A VIAR G, EGFRAE MR EEIN , 2 5
et e 1) A 5 S o

2 EGFREEMREHHIFRIE

EGFR 4 A (1) 44t 44 2 7 2 7p12, Ho 3 P 4
fih 1 210 M2 HE R , 43 F 54 134 277 Da, EGFR
N LA A )1z 50 A0, J& EGF 4 il 3
A S RNZIK N R EFSHREY. ©
TE R Z g AR FE B AR IA B O, b
i NPC. EGFR Z 5 iy (38 8 | 145 A= il A7 28
SR DL KA R T, A W e g rh R Gk KO B 3
T 155 o EGFR [ 34T R0 il Ik 2 40 B i R T, DA
WA AT e T2 200 6 P 5 S5 B0 . WIF5E 3 B, NPC f&
0 IR A0 R A R R AR BE Y EGFR K1k, KA
I 5l R o IR AE AR A B C RS . EGFR
IR K BT A Ay B R g TR %) 4 7 0 R, HL
TG A RIPRE . Sk, A IER 4%
PG B R E AR 2 R PR S R A
5T Al 12 H Meta 285 20 B 8 R X EGFR 7£
S MRS 9 2 3R DR AT E R e BT b oY, 4 R T A
43 b 7R H EGFR 16 NPC (1) % 4 5 & e b i 5
HAL, HoA S0 5@ A2 2 P8 ] B 2 NPC &k 1Y
Pl Zz—'', EGFR {E NPC & h iy a5, n]
DAAE g S A i gg 1236 1 — A Ftil B, W IAE Ry
— TGO ST I R AR T TS g

3 EGFREEMEXRFHENKXER

A by — o 5 5 A A R A4 1) T 2 T D
Z & EGFR 78 261k T 5z 40t 757 P9 AR R %
VR 55 E W AU 4 %58, 5EL/K EGF \ TGF-a
G5 WS R IR R TS AL fi & 4 i R
PN T BE X % 20 1R U i AL , 35 2338 F MAPK PI3K
S5l PO AR T A A% N, 530 DNA 4 iy
I, g A e AR R S GE . W TS AR S 1 EGFR —
RARTT DUAE B AR A AFAE 01 B0 F 0T LR 4 B I %
PE, ANAE iR EGER M35 2k 1 0, S8k
R 2 Hb 1) 240 L N 1% 34 43 2445 5, 5 1S 40 i TS FR
il 34 58, AT BOR AS 1) T fE . EGFR J& ¥ K 41 i
B 5 AN | R R R A Sk T 2 IR S
AR5, S 5MENRE R, 5B



BB ST 4G 2017463 1 %5934 45281 T Mol Diagn Ther, March 2017, Vol. 9 No. 2 - 123 -

WG H & EVI R AR N R 8L 2% SP ik
I NPC 2H 23 ke S W 3 i 973 20 21 rh EGFR 25 1 DA )
S 96 6 5 B PCR ¥ K1l EGFR mRNA 1 36 35 Bif
KB, EGFR ik 5 5 5 W s iE e | a7
B UG %54 %, #2718 EGFR 5 NPC & ik Y i 7
AEDIM IR, A, R S s 414k Xt 110 )
NPC f8 3 #E 47 5% 18 7, NPC 4121 (1) EGFR
f BH A 2RI 5 T OE B U8, 7E T3 T4 W R
EGFR 335 W 2 5 F T1. T2 W&, Ui EGFR
(1) 33K 7K F- 15 NPC fB 5 M 1] A7 8 2 Jifv 9 9 R 43
RIJGAH 26 M, 1 5 NPC 1 I PR 2» 1A 8 3% 5%
F', b T NPC AR £ 5 21 21 EGFR 1Rk
AKF-BH v T AR IR G EGFR 7E NPC
(A s R i B B

4 EGFREHEEERAHMBHNXRARHEESR
e 72 Hp B 4E A

4.1 EGFR 5K -1 (latent membrane pro-
tein 1, LMP1)

LMP1 & EB Ji% # (epstein-barr virus, EBV) %
i i = B & 1, 5 NPC Y % A FsE R 25 V) Al
Ko HETAIWNMNPC &4 2% 5 EBV &L £
X, EBV FE YL A B 41, £ B 410 il N IE AL
ARG . LMP1 21 B 4 g JC FR 4% 58 1 3 22 K]
. LMP1 1 384 PR ILFRA R 5 IR A, B T
N FIES K FEE, 7] LS5 R TR A
1238, TR (A e ik AT e DL R 2 5 i
T A MU A2 2B RN A% 4 B BAE T . LMPL REY
b 3 K EE AL Sk K, 23 3o % F kB (NF-
kB) G & 1 1(AP-1) & STAT., LMP1 ] DA R
U AP-1 NF-kB STAT 3 4515 5 /% S5 & il
W IR 1k X 3 4% 17 5 38 B% W EGFR. JNK. JAK .,
STAT . IkB ,c-Jun 2885 H U531, 5% Wi 41 it Ji] 400 F
TR B A K R B S A ARG BE  [R] I 4 A
JEVSUTASE I 555 % R L R T S S R JRE 4 T Y R
TR AEY R SR A . 1 EG-
FR il LMP1 /i 3 1 2 555 Sl PR AE AR 3C B . SR
R, LMP1 38 i+ 5% 5% K EGFR 8 45 i 2 R Bt 12
1k 5% % i TPST-1 48 1k b I 32 /& CXCR4 i
k., \ LMP1-EGFR-TPST-1-CXCR4 {5 5% 538 %
RS2 NPC A M iy 6 6 1 o Bl B 1 — A48T
ROBEIR LA 85 1, 95 25 11 18 (oncoprotein 18, Opl8,
Op18/stathmi & LMP1 &7 /¥ T el iR Ak 85 11 5 43

T . LMPI fi£i# i MAPKs 5 edc2 B4 I % Op18/
stathmin {75538 i , 520U R & SR8 5F
i 5 SRR FH S5 400 6 300 % DDA G, ELA 400 i S 3
RSk 555 5 5 5 5 s I F 3(STAT3)
JE 2N M B AR T A B SR T . EGFR
S5 AL S B R AL EGFR b R i 40 1 nl 1 4%
Wik fk STAT3, 1% k)5 19 STAT3 [ 41 Jifd Jii 5% {37 %)
2 A% P IR B [N 6k, STAB 1 B TG 1k 5 2 #h
JifR () A A R R VIAI G . A 5T R NPC
EGFR Fll STAT3 M A fEAE A CHE . HH LMP1 3
1% i 45 EGFR M1 STAT3 B AH B 4F FH 54 fm ),
LMP1 J i 3K A2 #F EGFR Hl STAT3 454 4 Jifd J& 11
1 D1 (cyclin D1) 19 )3 3h ¥ X, & & cyclin D1 J3
TG TE. 15 4L EGFR F1 STAT3 B3 2[4
fi% cyclin D1 % 5% 3 1 S mRNA FiA7KF-, TESE
T 78 NPC ' LMP1 i if EGFR il STATS3 {5 518 i#%
HKeVH AT cyclin D1 5 216 ¥, I 520 NPC 1)
kSRR, MERREDR WA S5, K
F I iy MR 1 5 [B) AH B4R B BT A v, X EB
2 B 988 2 (1 LMPL 8 #5 S IR F EGFR B {5
S A TR AR SY , NI LMP1 Y DIRER T 40
Ji , [R) B Sy o MR s 308 ) 3 7 T KO ) A A5
HET T,
4.2 EGFR 5#H+ kB (NF-kB)

#% - kB (nuclear factor kappa B, NF-kB) /&
— 28] 5 G BRER 1 A R w e RE SE R 9 T « B
J¥%1 (GGGACTITCC) fe 7 45 A I E A H T, )&
— /N Z IR MR G S T, AT DL 9 22 A i R
FRARK R F KB o7 B AE 2RIk, LT g S
N T Y] =18 i W i ) L - o N CO .0 1 |
A7 3% 3 DR 3 8 A1 a2 A e 440 3 5 Ak L 1 1 AR
sl S B 1 D e R B L Y e e
I 2 A% e ISR LA o B TE A Y NF-k B AJ
— A Z AL R Y ek, o — AN A
BE D EP SR B AR K T2 R 1 A B T B 14 NF-
kB 1254500 5 . NE-«B 1% P3G fn 5 o] B 4454
EGFR J3 3 1, i EGFR 2 3554 1, WA 17 {57 40 Jfd A=
KA MR, it NF-«B 15 53 5 7F NPC
Ao bR EGFR (YR AJF (1 H & . NF-xB 7F
NPC ) & A ik gk 8 bl s fE . 76 NPC
40 i v AF AE R BT AL Y NF-kB, NF-kB 1Y 1% 1k 5
LA 1 M UE A 6. BIFIE R BBU IR YT AE N
NPC () FEZE T I 1, Wi il S sk L e 5% i
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S8 B O R o AR 22 PR 2K R S i) TR 200 Al S
U, BFSE & L, 78 NPC WS IARYY h  EGFR 5
NF-kB 7E Mt NPC 4 Jifd 1 jife S 0k B HoA7 — 3K
Pk, A S5 L (P<0.05) , 1] USRI oy
WL — 0l RFE AR
4.3 EGFR 5% & 2(cyclooxygenase-2, COX-2)

T EEAE X T b8 7 v A A 5% 3 B A o A R
S DR R G o 1 T U Ok B LA A i R R
{14 I 45 A i DR 3 3k U 4 TR A R R OCEEVE
EAZ R IA R T COX-2 #5326 1F . COX-2
S A6 DU R A T B AR R A — A
RIS g, B A Ry RS 1 R PR o 7R IE R I A FECAR
BTFILEARE, AERKHEF ARHE T REN
T AR T AF 2 R 0] R COX-2 IR
FE N PR b )z B COX-2 JE R b 448 % L
0 2635, COX-2 3 o 1 ik 20 M 3 5 4
G T I B e Sl | A S IR
BLZE T Mg A J i B2 A ik 2 . EGFR Al COX-2
TE M NPC (85 Rk =ik 900% DL 11, A bt
58 # % 128 4~ NPC 3 K ik 116 4~ H S G I7
138 B, & B 48 9 B2 A K I F (vascular endo-
thelial growth factor, VEGF) . COX-2 Fll EGFR 7£
NPC 7775 635, BE S W NPC 11228 & &
JRRFAE , H A T8I B 5 SR 0 45 o Az b B 8%
FE 55 I IR 43 B 48 A5 JC AH &, COX-2 ., VEGF #l
EGFR 1l PR 43 199 02 4 57 %) 78 JE 5% #% 1 NPC 19
ARG HE MBI R . A E WL T 69
A~ NPC Jilty7 41 8145 A< v VEGF . COX-2 | C-erbB2
FI EGFR 1) 3235 5 4 il TR 9 B 2 802 ) 1) ¢
A&, COX-2 78 il J&5 N K A NPC H H A &
IR MR AN, LA PN R A B A R T
COX-2 5 1 i i F 3k 5 NPC 195 12 ik e A % 1)
X % . EGFR fil COX-2 [ & ik /K V- A fig B b
F 1 S I6 97 NPC R 1 BUR R
EGFR Fl COX-2 [ 35 f£ 7 1E A5G , COX-2 1
FIA T LU S EGFR FRA3 /i, EGFR 1 COX-2
A AR T L[] 52 Wi 3 NPC 14 % &, 78 4 4% NPC
KR AT E BN ERR o 13Xt 5 ok g
BRI YR YT IS
4.4 EGFR 5 14-3-30 251

14-3-3 8 2 FLAZAE W R N G — i iss B DR AT
iz A HA ZREEIEE 4N 25~30 kD
MIRHEEM . 14-3-3 BARXGE LU o . B.eF

TR o 14-3-30 BN R R —Fp IR I & A,
JE14-3-3 R 5L Z — , BA AP 405 55
55 e S50k A IE T AR B A L
Fi e ZE A AR TR, R ME— A2 B 1 p53 LR
SR H 5 MR ¢ R B YT 14-3-3 R .
14-3-30 2 20 Jf Jo) 499 ) 7 42 TR, LD e A B i
i A T G2/M B, AR S PR A i A i B
M A Y . 14-3-30 F AR B T 5 NPC (1)
Y L 2 kI [ SR S 82 SR
A2 5 | S T 93 2H 21 14-3-30 5 1 3k I B
RIPEEMER R IR 14-3-30 0] BEMIH] NPC %%
L WESE A R FH O ) 2R 1 42 A B
72 WF 5T & AL NPC 40 il h 77 7 14-3-30/EG-
FR/Keratin 7 tH HAEF & (141, i EGFR 5 Ker-
atin 8 Fl Keratin 7 #H H.AEFH , 14-3-30 il i p53 5
RAB7.HSP90,RPLI 1, VDAC2 #l VDACI # H.{E
Hl o 14-3-30/p53/RABT A1 H.AE FH 2H 8 2 9% o0 %
iz , 14-3-30/EGFR/Keratin 8 P45 40 322 , & Ai1Af
i 5 NPC R BH A XK. 14-3-30 T R BERE N
NPC 4 Jiti EGFR Fl Keratin 8 235 , 358 NPC 41 Jif
IR IMZ 22 RE T . A5 R EER , 14-3-30 K N IHT]
fiE 3 3 14-3-30/EGFR/Keratin8 AH H.1E 11 41 1 42 ik
NPC {2 28%#:% ., 5 EGFR M CHE Y 14-3-30 &
T RE R FHNPC KA K EHHERZ —, il 6k
SR TR B R SE AT T B AR

5 EGFR YRR 7 75 & W 236 77 H B S

Biti 5 %55 [ JRE A7 EGFR 13 B R 5k L R A5
ML AR, EGFR 76 & & A= & J v i) J 24
FHB: 5 % , EGFR B h T Mg (11297 A s iF 52
B N . EFXF EGFR 8950 F ¥ VR 97 5 vk &
Z R, HET 2 5T h Z2 R W) EGFR 2 KG T
25, FEE 4R 295 . — R /NG F I 2R T
#0 1i 7%) (EGFR tyrosine kinase inhibitors, EGFR -
TKIs) , 1175 9F #5 JE (gefitinib) | JE 1% £ JE (erlotil-
lib) . 37111 JE (lapatinib, tykerb) %5 ; U3 Sy 51 7 [
oAk, 4G 2 B FAHT (cetuximab ) | M1 JE BAHT (peli-
tinib) % 0 R 25 Y VE HBLE A ER AL AT B
#6221 FH W EGFR % S i 05 5 38 %, 43K
ST L B DT i3 S R A 2 AT Ry ) R R R T A 4
iR AR A G RS B R R ol R AR ok b iR
oy TR RR T & — A B AR R T R, Han
E 7RI IR A 97 Bl 1 S 7 A A 1 97 RO e 4
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P, {0 H R FH 72 NPC 9 # 1a] 36 97 Ak T8 25 B B

T AR JE A /N o3 - i A R A R T
il EGFR 52 1 1) i 220 R Vi 1) 1 S i e AL , 41 ol
T A K T R S A, DT 2 3 5 RN
BT, AMREWNEIEERAENTIEM
M NPC 41 i 32 5256 v 2% B0A 288 4 1 41 o) 184 7
AR R SR 52, 3 AE 8% Je i EGFR/
AKT/B-catenin {5530 6 X} &5 W8 98 ey + 40 i b 4 7
PAAE SR BE I I R . X A I R iz B
B R I6 97 NPC 1ML T BS K

PR JE 2 — s s bk e A S L 2 IR
() 7N 43 F EGFR/HER -2 XU AZ 1% 1% G2 iR 134 It 411 1l
o B A H i 40 i P 9 EGFR Fl HER-2 [ ATP
57 A5 BEL L fir 92 441 Al 5 Ak RN BT, BT EGFR 1
HER-2 3Z AR (1) F P8 45 =, A 40 ] ik 9 i2F — 20 A=
. EGFR/HER-2 J& HUAE (A B i 4 758 45 . BF
9% & PR IF R JE 16 NPC A A B v BE A7 34 )
EGFR Fl HER-2 W R Ak, , Fifi %5 b 2 #11 il NPC 4 2
A (e R AE R BT > 00% ) o X Fhimn e
ORI RLRR , 30461 20 At A K BV T GO /G 4i il
J&8 1] . PARP, Caspase-3 [ 2 f# , I 2 T 4 Sur-
vivin £ [ (11 Mcl-1 1 Cyclin D1) ., & B hiif%s e
AE i hk1-1mpl F1 Hone-1 40 i {228 . FiiAE: e
REA ] NPC 4 Jfd 35 58 F 5% % |, I 15 5 HL & AR 0
T2,

7Y 2 H b & —Fh EGFR 987 80 Bl & 7Y
FvE BEPUR AR F T 32 (R dn i 4b , 55 4 i 2 1
EGFR 4§ 5 145 & , 3¢ 4+ 14 FH Wr EGFR 5 EGF
HAth B AR CIn e AL AR K PR ) B9 45 4, DA T B
EGFR {1 1) i 928 20 M 38 58 =28 6 A% DA R I 48
A AR 2R RN o A R B XTI EGER 1) 71
VU 20 BRI TS R T e 0 W6 SO e g A 445
G WA VER £ /50 i 98 40 B % 0Ty 1) SRR | BB
A RCREA P B A R Ve = B R AR
RSB LIEN — LRt R s S
2 FVEE B 1 iR ALY RR 25 A B el ) R AR
J

1z FH BB 65 /NG I 2 I il 00 0 500 25 ) A T
NPC Ilfii PR 438 8] 3697 BUS — 2 97 850 AR AR £ 1)
JEIA 2> B EGFR-TKIs i 24 5 25 ) b 8 2 #% To ik
PRSI IS . NPC (15 [0 35 97 BIF 58 B SR B 55
M BITROR — ¥ BB 43T 1 o o6 4 e B

8 D) A B 2 ST R MR T 2 T AL R T
LEEHALT T 5 Z IR G R TT T IR R NPC
AR IR BIRZGA A H

6 B

G HETMRE R FBRAE R ENED 1
FENG IR TAE P ARSRAAAEAR 23097 R ML, SR AR
NBERZEG] . B AE FE R AR AW, A
Yiis B FER AL 22 1 &, %) F NPC 5%
BN B 537K, 3% A NPC 3R I7 #2215
() BB RN s, 45 R B A SRR A B . T g4
{5 NPC B A AR5 MU A i, BRI %
RV RS 3, S48 25 W8 #0547 B X T 5 Y
MR IR YT I 2 O IR AIR YT B AT AR B NPC
BHEERATEYIS I His. 144t % EGFR #
JHIRITIRIE B &N NPC AT & R BB a3,
H Aif 34 75 B gk — A5 W i EGFR 1E NPC & /E & @
AR AR P i S AL, SR B A U |
R S PR R DU I T A, R NPC A ) 4 S
KA B2 W FAR YT T B, F 1M 5 4 i ds S RS Bl
I RAZ W RV 7 AT T e
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Wi 3t EVT1 T 02 195 2 B i S e SO A o
FEIAR

[# =] T2 1% (hand, foot and mouth disease, HFMD ) & AT & . 1 £ K35 J F B EFAE A —
FKHRMEEN,5 2 LU ILEZ K, &l 280 5 80 5 5 R 0 LB F W0y QoM=L e udis . 11 180k %
EV71 2T M FZ A, B sl 28, vl 5 DI 8L 2R L R8T . A SCKEXS EVTL 0 2 F
TEZ B R 5 MR S R T RE O A T3S, B IR A T f# EVTL R, 8T 2 D98 B B i6 12
PR

(R TR I0N; B EVTL; AR R A0 5

Research into the etiology and alterations in immunological function of hand,
foot and mouth disease caused by Enterovirus 71

WANG Yujing, CHENG Bangning

(Pediatric Clinical College of Anhui Medical University (Anhui Province Children’ s Hospital), Hefei, Anhui,
China, 230051)

[ABSTRACT] Hand, foot, and mouth disease (HFMD) is a self-limited disease characterized by multiple
herpes of the hand, foot, and mouth, and caused by multiple enteroviruses in children under 5 years old.
Enterovirus 71 (EV71)is the major pathogen of HFMD, that can cause neurological manifestations and even
death due to its neuronal apoptosis function. The purpose of this review is to summarize recent discoveries
regarding the pathogen, etiopathogenesis, EV71-derived alterations in immunological function, and to provide
guidance on preventing and curing HFMD.

[KEY WORDS] Hand, foot and mouth disease; Enterovirus 71; Humoral immunity; Cellular immunity

F 2 1 %5 (hand, foot and mouth disease,
HFMD ) JLEH WAE G s , LT 2 A 2k
20N FEERHIE , & — 2 B IRYES , th 250 1895
5 A EER L F UL SR et 5 2 L
TILEZ K., ZHHIERREENI AN A 4
(coxsackievirus, CoxA)16 %, A Ji#iB %% E: (enterovi-
rus, EV) 71 B5[ . HFMD U 28 ik T AP0
H AT C 278 23K Fl N 3 i 22 IR MU K i A T

AR B s T AR AR £ R A5 B (14FRO17)

SIEAARR 2 X, EVTL S8 HFMD 13
B SRR L e R AR IR . TR
B EZ R EVTL 51, FJAE L LT LU BLsR 2R,
ALHEM 5 IR 28 B 2R | S IR G P R L
BIET T, ASCLLEVTL R XT HEMD TE5i% 5274
fiE AR AL YL S5 LA G 92 1) R el AR 45 1w ifE
1rgEad il X HRMD Bt — 258 DLk 2 J Rk
RN RIS N prid s s ) =R iy i A S R

Ve St fi . M EA R FILFGE R F R (M EILEER), ZH#, A2 230051
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1 EV71 9% EF4H1E

EV71 R M, 28 T/ RNA i 5 RHZ 1E
51 JE I B IR B RNAG A, H 506 5 & VPg
EEHA &R, 3w Z R RE, 5 - A i
XA Bl 745 A% 1 R 5 e BE 45 00 Ak A B T
¥ Wi IR 45 & 37 #5 (internal ribosomal entry site,
IRES) , IRES {1l RNA & i 56 3 () — i B AR 25 44
JF H X% 8 mRNA (5512 J5 SR EE R . =
RS R D RE AT 2 AR 1 S A R oo
SR EE A E A EAE I RN E S
Yo A0S K& A% VR TE0 HE 2 A I, T

AT . AR Z A& 1 5 /) RNA
B 50 AE B PR XAE L 2 5 9% % RNA & il 80%
IRES 2 ¥ o F et 45 & 45 H (far upstream ele-
ment binding protein, FBP1) j& — ff Jz =X /E H
T, E A5 A S, B4 i EVTL IRES N 1 3%
FBP1 %545 (1 RNA #8931 B2 i it 52 0y v 4
R A R Z5 A8l . 6 EVTL B e i, 05 55 &2 1l
1) 240 it 0 5 HP k% 2 1 FBP 5 8 7, 6 1 FBP1
TEEVTL Z 6l B fE  IEPH 5 EVTL
IRES 45417,

EV71 3K 4 1Y 5 -3 44 % [X (5’ -untranslated
region, 5'-UTR) 1 3’-9F 4 i [X. (3’ -untranslated re-
gion, 3'-UTR) #4 J& T XA 19 — A I 7k 13 132 HE
(open reading frame, ORF) , 24 (& %% /> 3& [K 4 1)
90% , 1% ORF #i iy — N Z R E M, fEW i H B &
B AR AR T 2 58 8 1 9ok i i R 2R
P1.P2 F1 P3, 1fii P1 A 4k £ # /K fi# i VP1-VP4 4
Pl 72 8 11, P2 Fl P3 W] 43 33l 7K fiff B 2A-C FlT 3A-
D 7 RhAESS I L VPA L TR B ORI Y
505 1 A0 B R, R 3R e iR Y
T 5 T B PURL A 1T, PRI T R S e R PR B Y
PR F A FEF AL F VP1-VP3 |, EV71 &8 % i
AR B A7 5 i VPL AL VP3 4 8 /Y BC 2R LU
K VP2 41 1 BF A9 . Ku Z 46 ] 3 FlR
[F] (1 B s e B AR 5 EVTL 454, 45 5 R 3 Fh o
vE B BRI ) 9 454 EVT1 VP1 X GH 32,
EV71 %% 3 5 A 7 18 5 8 1) 25 7 EE RIS
VP1 X, (K itk VP1 X 4544 2 & Al fig 2 S 3 EVTL
BABEBRBURHEMIEFZ —. VPI X & HE
() H AT AR AT S 32 DX DR AR Stk B T AR Sy
HFMD % 1 W il () 48 050, R AR e A

AR S O RE EOW M, R LA O B ST H AR e B A
IFi] £ L2 PR 2 2 S5t 5 o 175 O AR DA, DA 950 14 BT
IR A e

2 EV71BfRmILE

HFMD 1 2w AL 5 AT v R W6 . 5 5
TR 0 2R T 32 IR S G 5 T e w2
PRTE T A B L 220 g 1 R B Y B0 M
J5 A B B o o R SR A N 5 7 A
Z AL RE AR AE A R R R B 4R 6 18 4 F o TR
(AL 2, 20 it 2 T) 0 A% 496 8 3 3 A s AL o o
BN MR ARIAE, DF 244808
PRl E a0 A | EE R R G R
o I EEAG A B A 3R T A2 AR S TR G 2 L, A
ZARMON NTE KL L T 20 2 i v Bt s
P, B 283 1 K 32 1K 2 (scavenger receptor class
B, member2, SCARB2) fil P- #5255 4 (1 Bt i1
(P-selectin glycoproteinlig and 1, PSGL-1) #{ 1A &
JEEV71 Z AR,

SCARB2 )" {Z Kik THIE TP & RGAEN
()25 Fh 2% B AL 80 ) R ZA A T AR 5 %
B -, Yamayoshi 55X EV71 A 55 8 A0 KL 1929
AL Y EVT1 5 5 8 0 RD 41 i L 1 4 DNA
Jei , O 1k 5T B A0 M R Lr051 A Lir246, Lir051
X} EVTL (IR GLBOR LT RD 40, & T 55 5 5
JB, Ltr246 A F T Ltr051 R YLSCRAL s vE— 2015
B Lu051 46 il & #5447 N SCARB2 J:H . ik
SCARB2 (1) 1L929 4l it , X} A6l % EV 71 55 8534 5 B
1%, Yamayoshi 5538 i HL#K & 3\ SCARB2
(hSCARB2) 5 Fl SCARB2 (mSCARB2) A 85.8%
() S FL PR AH R , AHABLIE 35 99.9% , {H £ 15 hSCARB2
) 1929 41 iy , Xt F EV71 19 5 B # i i F
7 ik mSCARB2 i 1929 41 it , i#f — 2 W 5¢ & BR
hSCARB2 %5 142 ~ 204 {37 % J& B2 78 12 5 7 kL
LM 25 A X EVTL 1) 5 I8k R 2 15 B
FHo EVTLE 7 T4 172 057 45 S Ik Wie ik 5 5 el i)
VP1 [X 5 SCARB2 454", SCARB2 155 4 P4 i
F7E5 EV71 19 VP & 1 e b h e s AR . o
IR K B T A 5T 8 ALK Y EF BREE I (1) 4
2, X #2455 SCARB2 X EVT1 i #:i8 e 1 HoAY
HEE L,

SCARB2 |1z Fih T4 M4t ifi 3 1A , il PSGL-1
FERIRTERE R R SRR SR G0 R, IRy
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120 M 55 2 45 28 =22 [B) %) S, PRI A AR R s g TR
EEEAEM . Nishimura 28 B8 & B EV71 K i
T R A 1) T 2 i 5 141 45 5 21 PSGL-1 1Y N % o
AT ) B 3 2 3095 4 A 76 B 11 55 145 o7 24 HE R ok
H(VP1-145) it 5E T EVT71 2 7% 5 PSGL-1 45 4,
T Ao 5 0 R IR I T 1) 1 24 IR % S (VP1-244)
() 8 A & AR o B DL HE I VPL-145 38 i K
VP1-244 47 1F FL faf A9 61 2 R ik 2 722 by iy 670 rl £y 1T
P BE OGS Ao X & Bk R A2 AR R A
EV71 254 PSGL-1 35 B9 F1 40 i A AF 5 243 1 iy

=.l16]

AT~ o

/N B RNA S5 52 X0 7E [ A S BB 1 S
FE LA (9 40 K TFNs AR BURE, EVT1 AT DL i
I A S5 B 2 A R R 28 R e i 3 i il € D SR
Seim Pk, AR 2 R GE A S e R IA AR 2
P 5Z 1A (toll-like receptors, TLRs) , i Jii 1 75 FR 75
55 1 (retinoic acid inducible gene-1, RIG-1 ) FlI 22
0, 98 43 Ab A0 5 FE A 5 (melanoma differentiation
associated gene5, MDA-5) 1] Wi P 75 4% 1R 9T H A
BiE EPUREEL N . MDA-5 J& RNA 7616 17 IFN
FIKM LY T BVT1 3@ i RIG-1 FI TLR3 ¥
I LY IPN SN, AT LR S e S s .
TH 5 B AT 6 R T T SR8 AR G0 B A B 3R TR A 2 R
B, 23k 1 ik e e o o A 4 2= oA SR 1 4
JHL A 22 A1 L, 22 R AR AR BN R K AETE
It g S5 s e I 2 il S AR AR I L 2 R
B/ RNA 1,2 5 519 55 A8 1 J8 91 9 2 1) Fn
P, WF9E & BL/N3 7 RNA (miRNA ) 7590 2 A5 £
52 2 1 ) 2% X R g R B B R RS R T i
A R IATIHE . miRNA 19 23k BA 41 24K 6 1:
I B 19 [ Ff miRNA AT LLAE A % FF miRNA &
AL ERE - MARYE " . X EVTL &R HLH
AT R AT, 8 3 A7 0 RH B B 5 A Y EVTL
AL G T A s B S o [ 3 % G 2 A
5 e A EAH OC 43 S HAE HBLE A 0F 5T, AT A
I3 J2 THD 5 BE 15 S HLA R 43 00 S 928 1o 28 iR A7 T
T, DA Ay e, X6 R g R AT T 9, s iR L
KA

3 EV71 B3 eEAT

N E— 1) HEMD AH 26 7 18 % 75 J8 e
BT £ R A RS LR AR G 5e R G0 fndn
G058 28 5 )i 501 9 93 IO 250 A 4 938 g AV RTATC 9 7

YER . B 4 MEgbT R 05 16 1 R 2 A, S 240 i
Gr IS RERR AR R AU TRV o BRI T 2
Wi, B8 5E A3 A6 O T 40, AE 40 X7 Y B[R]
YEHR &40 e e D se

3.1 KW e e EVTL et i/

MR- 25X EVTL &Y R = (1) HEMD £ L
RV e P D BB 5% {7 T 4 RN 0 4 FR L I
IgA IgG ¥ & SR L3 o g 5 22 5%, 1M IgM B g
o R L - Bt s 1 I = I T v YR IgM
TR T M, ERE 4L RN FRE 4 5B LAMA €3 . Ca
o B S IG T B L, B RS 1 B O R
ik, FIRE A IgM 2 Jk gy LI 7™ A 1 40 758 R 2R
1, 0 B R 00 4R B BE B 20 80 431k o S 4
L7 A 1gM & B0 5 S R LR DL, OF HL
B 5 15 1 T R T AR TR 2 AR, & iRT R
Pk 5 d 45 G s R M 4r 5% . C3 . CAfE W
BRI AMA LS 2 5 PR G 28 0 2% 3l i 2 A #MA
TG & A% 2 5 R A 0 A AR O RRE S A
T B G 328 52 W TR T R, T A2 B A e 1 1Y)
IIVEE B B REAK . 16 BH Al MR 4 O i BR AR 1 AR A
B F B AR Lo 5 2 R R 1A R I PR IA I $ 43t
W -

3.2 4G S ANt R T 7E EVTL B h AR

Wt 5% 3% W] it Ji 42 52 41 Jf (antigen presenting
cell, APC) &b 3457 it | B 5 P800S NK 20 At F1 Te 4
J, 30 o 4 0 R il 2 LR AT . Th
20 B AE A i B 240 0 0 240 L PR 2 O R TR 28 2R
GREVER . ZREFE W BoR EVTL YL
MR 40 Y (dendritic cells, DCs) J5 8% 4 2H DCs 43 W
) TNF-o IL-Tou \IL-6 F1 TL-12 75 2 B 5 i T %k B
ZH H TNF-o $1385 i DCs BEMS 5 Z1H 8 R F S 14
T E AN 5 . B EVT1 REM% il 3 b1 A G0 8
Y KA S e N A E R . EVTL A {2 NK 4 . T
M T, T AN NK 40 (5] 5 A X HLAA 97 928
S A A AR D T BE S e 1 0 L AN R
R, HR o B L G AR A EIE B 40 e
PEHE— 203245, B A AT 1A B 328 T B Ak B R
YEFT, H B & W B A g8 vk R 1 2 Kam 38 im .
P 1) ™ EE R S AN PR T B KO A G, SR A
Jite B 19 R ik vl LS B HEMD £ L1 A 92
P10 A R AT AR S AR MR A B W]
7 240 JfL 0 BAZ I A S B 2 A E L, B R g
21 B %) A W R A0 DI RE , 3 AT 38 1 40 AR RN P R 4
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ORE T 28 M A o R B 24 7, TN R T ke
IFN-y  TL-13 25 4 Jifd PR -5~ R3S i s 1 A8 388 1544 , i
BN B, 7T AES 5 S EUMKM, 2 % K
F TNF-a IL-2 . IL-6 K41 % K+ IL-10 7€ & 4
HEMD & LA A 2 i 738 A8 L™, 26 B 2R e
BLAA P 5 | 7™ B 114) 7 380 R 4 B 90 S Iz, BILAAR Y
FEFE S Z2 N S SE D R AN 95 TUHBIR S . — -2
PR B9 8T T 5 | A 3 B S 7 T — 3R 40 A B A
Fo AR REZE R EVTL Ym0 A A T
IL-10.IL-13 . IFN-v . IFN-v i 5 & [1-10 (inducible
protein 10, IP-10) . *A4Z 41 fifd #a4L &5 F1 1 (monocyte
chemotactic protein 1, MCP-1) \IFN-vy i 5 FL4%
“F (monocyte interferon inducing factor, MIG) ,IL-1
SZARFE ST FURL A B AR V% 1 K £ (colony stimu-
lating factor, G-CSF) 4¢3 &1, 3 5 EV71 %R ™
R AR BB IL-6 \IL-18 . Fl TNF-«
A T 20hE B & R AR D R0E T R
B0 T B I SE I R AR AL, X BB R 5T
R ILA Bl T B o 5 A A S CHE 43 8 1) A i TR T
7 HEMD A9 e, BABH Al 7l e = 5
HFMD P 5 3 Jé ok 2 , mI AR Sy J8 Ly i i e 1 1
W85

Bl A W I AR LA PN B g K B P A2 A i e
A DX e AT SO LA S DR A, A
RO AR LG A2 Ak, VR 8 I R IR T R TS Y
ERs
4 INEE

H 1 34 % 4 J3 97 HEMD BR324, I R 1 1
BE T E b B, 3JE— 25 BF 58 HEMD 9% JE AR AE | %
o5 AL K 75 A T 10 G 28 T RE Bl AR X T PE A T
S DRI e A5 TN B EE L 3 4o X HEMID 5 i 2%
(8 30F — 25 4 W AN 5, 48 75 5 2 2 i J 00 v ke ¢
SEVE 057 T, LA 259 15 A i ) 300 52 o) FD B R
() 53 1 A I A, 6o 5 B e AT 45 L, B Lk
P2l R e T SO R AT 4E 5 38 1 X 2 s L 4 32F —
A5 AIF 5 T A5 R4 BEL U0 2 5 40 i 2 T 43 T A
VERT, 0/ B )L & 96 R AL T 3 Ul 2 I it i 2
wn LA A R, A5 BY T HRMD 8 3E — 2 B3R
i A X B L B BE T BE G W o A A 0 i R
G 58 A T B 8 3% P 9 SR A O 1 a0 R e A 4
Sy ML X WG, A BT R B K2 W R
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1. 3% F 34 Sepring FE D - — A~ A7 1 1 44 B9

SO10T A

Mk AR

[ ZE] Septinj&—JEiiAb by BEIRSF 0 40 BB 9 8 11 B R 2 0% , B S GTP il ( guanosine triphos-
phatase, GTPase ) 151 o ZEHE N (1 Septin9 FE K 2 5 4 M 73 24 MRk AE T 40 R il v 48 LT 7 \DNA 242
EZRAINTE D), AR, Septin9 Fe PR 55 i A Az e e b (W 06 R 32 BTz QT , I BR AR Sepring 5 K]
(methylated Septin9 gene , mSEPT9 ) #{ il 5%} 45 & % 9 (colorectal cancer, CRC ) 5 & 1Y & Wit A% 22 MU A%
ASCERR T HETH UL JLR Sepring Je I FEALAG I 5 125 Ko X AN 6] Fh A B R AR, R4+ T HEAE

2 a0 A v i v e N L
[EiA]  Septin9; W IAk; &5hp; H o4y

Methylated plasma Sepfin9 gene: a potential marker in colorectal cancer

screening
CHEN Jifei, DAI Shengming*

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

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

[ABSTRACT] Septin belongs to a highly conserved cytoskeletal protein gene family, which has guanosi-

netriphosphatase (GTPase) activity. As one of the family members, Septin9 is involved in cell division, exocyto-

sis, polarity, migration, DNA repair, and other physiological activities. In recent years, the relationship between

the Septin9 gene and tumor development has received extensive attention. Methylation of the Septin9 gene

(mSEPTY9) was confirmed to be an important epigenetic change in colorectal cancer (CRC). In this study, some

mSEPT9 detection methods and conditions for detecting mSEPT9 in a variety of sample types are summarized,

and the potential application value of mSEPTY in CRC screening are discussed.
[KEY WORDS] Septin9; Methylation; Colorectal cancer(CRC); Early screening

2013 4F 411 55 100 J5 87 12 W 1 45 B 6
(colorectal cancer, CRC) [, £ 60 J1 R H LT
CRC, H: 3= 2 i A2 FH 0 i AR RN B 8, R 24K
BE 2T JE g, CRC Y i A 2 ik £ 42
=, HErsecE F Y CRC i 2 7 BL b 45 i e Al
S0 Y 000 S /288 i A i Ak A A T 3 7 A A
D7 AR R, A S B Y A T B, FLRT DL
FHREAR CRC MFET- R H A A A & o, &

IR R Ay F X0 45 i 5 1) A 9% R T v A AN
M, BLR A v i S5 9 TN R 2 e M A
fIREE o R b3 RH XA B0 0 2 55 IR 4 57 4 DNA
Fi 35k PR 2 B R L A% 2 R 52 31 5 3, JHE R iz 1Y
FEAS g FEAH | M3 B, 1R FR MR A, MO PR A

%[2.7-310

T 2L 301 400 1 At A R 24 60% Zi A 5 1R
CpG 1 (CpG islands, CGI) A2 H 34k, SR Wi 7E A

VBt BEHRFFORBEREFERA, MM TIHERERREHEELREE, %, HH 545005

*38 RAEE . B A, E-mail : daishm@sina.com
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LT Fr Ay BRSO AE AR DG PR ) S
FRLAR, JF 5 DR R R Y S e a ko Hirp g
HLA B 1R S0 1 CRC H H AR Y Septin9 JE
(methylated Septin9 gene ,mSEPT9)" "%, i
SR IE R 45 T2 5 CRC A 8UREAS A
KA R W An R, ke B AL 90% 4 98 21 SUFE A
Septin9 FEH ) 58 B B4R . AR SCLL mSEPTY 4
CRC 1 e i e M DA S, 38 ek X6 H LA H i
FHAE) 1z 0 35 DR R A A I 5 12 DA BAN [ A S A
A Z 8] mSEPTO (#2557, T4 — R PR 4T |
i A5 LA s 9 CRC R 310 Ay 12 W J7 v, BV ¢
Ak Septin9 F PRI T2 o

1 Septin9 B E E v

Septin9 K& F i 7k LT IR IR A 2 M i 2 A
(mixed lineage leukemia, MLL) % Filt & 7= 9 Hh -,
Wil 5 T 8 P 1 B0 B v v AR R O T A
FL AR g A e Ak T DT A I 2 e R A e A R
RERT AR A g JE A ol R s 2L 5 . Seprin9 %
F1 219 kb ZH B, 3% KA (19 CGI, A7-7E 18 Fft AN [
(e ST 2, gt 15 Fh A (A, Zmith 5 4 M ik 22 25
Fo) B A0 B 2R AR G B =R S S5 S e
ZEERTE AR iz Rk HARTEW] B 1 23Rk

PR OR G, T R R AR AL 2
245 RAETE SR T o

Wasserkort % 7| FH ¥ 4 3Ktk £ 01 31 4R
TIEH P45 H A SV 25 R A DL &
CRC 421 | Bz FHE 5T 240 i, B S0 A iR &
FE 7k WHZ L N IS 4 CGL 3L 8 A3 3
+ (amplicon, Amp ) f) H ZEARAR B 43501 47 1 Al
BOf 438, o CGI3 AL % Amp 4~7, 455K
PR, e 220 5 0E AL 200 B AR 25 57 = ik 80%
H kA F AL 32 2% A4 T CGI3 19 Amp5 N, iX 5
B 3 7E WK B T I R /9 Epi proColon® test
(mSeptin9 ¥ MR F) &) PFr e B ny A 58— 3, HH
FeAb 22 5 o IE R B 153 CRC B BoA & A0 1 5
IO ER2N

2 mMSETPIMIHIN 77 7%

DNA H AL il B 2 £, Bk id, AT LA
HR A A AR Tl b BEAN [R] 43R 3 K38, 43 531 A il 0 Ak
B CEME Y CE R E . BRTE X
F CRC FEA Y mSETP9 ki I 3 2 by T VA7 R 5 4%

Ak, Horp X LL Methllight'™, 2 B Methllight ' 7
B W, MAh, A B AR SR R PR i it
2§ " (methylation-sensitive high resolution melting,
MS-HRM ) , 7 2% 4 HY AL 5 PCR 365 o TR
AH {4 4% **-*' (methylation - specific PCR - denaturing
high performance liquid chromatography, MSP-DH-
PLC) K %ff By 4 6t 4 4% 3C )52 1% ' (help-dependent
chain reaction, HDCR) %5 /5 .

Methllight ¥ B[} 75 55 7 fii iR £ 4k 2 77 1) DNA
B R S PRS2 E i PCR SOV AT 971
PLH O 56 4 F B AL 19 )7 91, B BUER S & R AR
DNA /D445 5 o 20 R Methllight 325 U 76 JU A7
Bl bSO K ERET IR N T —2H B P SR AL IR
DR 5 o0 BT B ME . MS-HRM R 75 B0 54T,
FCE I 51 Y0 37y 4 4 Bl R A 67 A5 AR
Xof fR] B, OB, A — s A3, (E el VA i 2
# o MSP-DHPLC J2 fiz i/ 75 [ A ] T 3% [R5 728 K
R AR A I 1) — b 7 v, IR P A B, SRR
Fi S PERCE . HDCR VA AN 28 8 A PR #h e 1k,
(BN i EAR R BT A B R SR IR S
5o EZ, mSEPTY ¥l J5 i 2 Hak e A Wr iy 45
WA, H RN M 12 Methllight i K #K
P 1 FF % 1 Epi proColon® test 38551 & , HiAth iy 77
P AE SCHR R P Rl B s 1 B R BT H H
THSR AR AE R ST B, 5 2 Kk 1 i S M 0T 5 B4
IEES

3 AEFhZE CRCHA mSETPI RIHE M

3.1 HZUkEAR

X% F 4 ZURE A mSETPY £ 0 1Y AH 56 SCHR #2¢
A AH B AR i RO o LA B ROE M R GR
88.4% , Fr 1K 93.5% ™ . T IZREA BURE (1) 45
R, (LR N FH B R RO 1 25 1 R, HL 2
FHAR 95 21 B v af sk 56 0 s A E 2 T
Tl ZEAE AR mSETPY A8 I () SR 5630F | 76 KR
BT B M I 5% B R O T RE Y CRC . 1 i v T
BEBOME R o
3.2 IMHFEA

Il 3% mSETPY i M AE Sy — iy 55 = M AR
1278 M 1Y CRC 1A I 5 32, PRI L ff o PR e
RAEFRRYE 75 CRC F 401 0 A& o i 3T, 5
A2 W 8% M A AN R R I 7 ik AR — e 22 57
(F1),
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®1 AEFEEME mSETPY # M BB R4 R L
Table 1 Comparison of clinical sensitivity and specificity

among different plasma mSETP9 detection methods

Jiik BUEIE (%) (%)
Methllight*"*" 68~72 >80
MS-HRM™ 69 90
Improved Methllight *" 90 88
Epi proColon 2.0 CE* 81 97

* %5 >k H Epigenomics AG Epi proColon 2.0 CE &7 & 136 1 45 11
ISR R S P B IR TR IR

CRC 1 &A= 5 PR 85 I 3= e BEAEOC ™, i X
#f CRC /& # mSEPTY W) H AR & 75 5 [H A 3C
BRI — 27 E AN F I R 4 1L mSEPT9
e ) o A T ECHE? Su 45 FH MSP-
DHPLC #F 5% % i , SEPT9 % [F 7 1 [E A B CRC
H AR R B L, He 55 H Methllight 7
XF 182 1 v [ B CRC (B34 1L %K mSETPY #E1TH:
W, H o B SURE S 75% B T A R E 48
] Methllight A — G I 5 32 (the ab-
bott realtime mS9 colorectal cancer assay system ) X}
5[5 CRC & #E4T mSETPY ¥ ), % B43 B 4l
JENEAY 36.6% ; B ELA 90.6% Y i FE S e BT
538 B UL BR 3 E 0 Methllight 32 15 2] 19
50%~90% 53 BT U A 22 IR K o 45 RAEEIR septin9
1) Y Al A5 X AT B A 7E — i IR i 22 Sk, 75 48
PR
3.3 ZFEfEFEA

CRC 84 W2 rh 5 B 75 1 1E 8 45 1
B 40 B L 25 T T i 28 20 T R g A L Ui S Y
DNA, il Z i B itE 2855 , LS I i 2 RE AR 2
I DNA 5 1 AR AR E, R H A B & 19 2 i
ik, R, B REAS mSETPY (4G I 1T BE H A 42
E UM, REEE N HEE Y SR
A H IR 5% PCR™' J nMSP 454 DHPLC ™' [
J7 35 3 IR T 126 151 #1087 5] CRC f8 35 25 {#
mSEPTY 1) EAL A | o3t U 35 31 82%~
85% , ¥ 5+ V£ 92%~100% ., 1fii Carmona %5 "' i Fii
GoldenGate & [K 43 3t F (%) J7 1 % 87 5] CRC &
HAAEREA TR 5 Fh AR A Y (AGTRI, WNT2,
SLIT2, VIM F1 SEPT9) #£47 1 45 , §if — & fUsebk
KRBT 78% , ML Z T, mSETP9 #) R A5 20% ., 3%
EREA B mSETPY £ ] fig H AT AR 4 10 45 S5 1 S

TR FE AN R D7 ik I 1 22 S K R e %
iNEs NGRS 7

4 mMSETPI#NTE 4 EH b7 n & I A A

Septin9 FE K 5° % I 4% X CpG & 1 H 3 fk 5
25 A v BE ARG, v T AL R AR R AE 00% L) |
AH L T 0E R 0 98 55 5 Ah A1 2V I 0 gt A 2
5, AR RS, O8O 45 b 0 R
Wr AR Z— o N A3 38 sk A (] A A D T
BeXt CRC & 41 J#] IfiL i 7§ DNA BEAT i) mSETP9
il , 7E CRC 12 W b 3RAS T 8k — B v Uk
FRe S0 I H LA 78 KO AR AT 55T Methllight 75
f4 1ML 1 mSEPTY 45 i 1K 7] & Epi proColon [T .
TEHR L 3 000 1y 1 32 K6 1L 3K FE AR, CRC £ &
H 60%~70%"*", 2010 4F- Digestive DiseaseWeek
conference & 1 | X1 8 000 45 JoiiE tk £ & 1%
mSETP9 6 I 1 1if i P A2 45 3R | 78 mSEPTY
AT LLKE H 67% ) CRC i, B FH M % oh
119%™ o A8 XF 2 200K AR G 304 0 A 30 H 9 1
#t b (Cost-effectiveness ) 17X} HL A0, & LS 48
LIRS I Y A6 2 25 T ELA T A 5, (H A0 AT LA
I R AN T E B mSEPTY A
1B R B0 0 A 0 B Wos T B R8I R R
ANIERS

% iIT Ahlquist /%5 % #i, CRC 8 # 25 fF f ik
septin9 DNA 43 F t5 & ¥ (Methylated BMP3,
NDRG4, vimentin, TFPI2, mutant KRAS ) %} 1Ifi & {1}
FBCE T R N AR 342 1 2% mSETPY B A I 1) ek
PETE S IR4R Y, FE R I R B A Y CRC i A
R H i 3% mSETPY ik = AH XF & 14 508 Pk
Church 55 & R 1Y SCFE i[RI RE LA a0 X fiff
745 A #Y CRC i 2 I AH LL |, 1L 3% mSETPO ()
o 0 7 I AR T A8 2 A A 1 5 B S A TR
B2 A

5 ING

W mSETPY iX — & ¢ 5 M 1) CRC Wit
A0 N T IR, S AnAe] A1 A LA I 4 AR 2
AR, A AT W A, 5 A
B, A R S STk Hh o S S A e B B T
JE 3251 CRC B, 1K mSETPY Kl H A §E
I BHYE SR H o mSETPY BHE Y H35 J0 A7 R
Y A T B Mk B, CRC H & ML IA AR i mSETP9
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BHAE 0 BB FLE R LR B & TR .
Aok, MK mSETPY K A A 7] 6 B 3% $2 &
CRC & i A 5, 1 HL ] 68 78 1% 1Y 15 F
W BT RIE ARG B & R AL o A —
ZH.
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Mg RAR' BR¥ B RHE BEE

(# ZE] IRERACHR 5 R M2 & IR R MUAE AN XU 2805 K 2 — |, IRER#h % 12 85 1 1 D) g 5+
iR R EUR IR A S (0 e B A, FLRZ a1 DT B R 104 S W ORI D BE . 3 AR R = R IR
gh & Bri%i2 8 1 G2 (ATP-binding cassette superfamily G member 2, ABCG2)/F i % 5 14 1Y JR IR £k 5% 12
LB ESNE N E R W E . ABCG2 & (7 7E 4 MURR , 23R 78 3 /NS L B2 20 Bl bR 2
Al DLRG 8 PRI o L2l e P I 05 BELAS 1 55 R R i T80T R 1 I 3, DA TG 5 | Ak 3 PR R i i I 75 2 o XL
A Sk ABCG2 B AR IR 22 A5 1 5 9 XU i AR DGV A BIF 5 it SRR A — 255348
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The correlation of ATP-binding cassette transporter G2 gene single nucleotide

polymorphism and gout

WEN Haifeng', SONG Chunmeng', SHI Haoyan®, WEN Chan®, QIN Jin*, FENG Zhongjun'*

(1. Laboratory, the Third Hospital of Hebei Medical University, Shijiazhuang, Hebei, China, 050051;
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Department, Children’s Hospital of Hebei Province, Shijiazhuang, Hebei, China, 050051; 4. Infection Control
Department, the Third Hospital of Hebei Medical University, Shijiazhuang, Hebei, China, 050051)

[ABSTRECT] Abnormal uric acid metabolism is the main cause of hyperuricemia and gout. A variety of
urate transporters affect the absorption and excretion of uric acid. In recent years, scholars have paid close
attention to the ATP -binding cassette superfamily G member 2 (ABCG2). ABCG2 is expressed on the cell
membrane and in the brush border of the epithelial cells lining the proximal convoluted tubule and can transport
uric acid. The functional obstacle hampering the kidney and intestine in the excretion of uric acid, causes high
blood uric acid and gout. In this review, the research progress of the correlation between ABCG2 gene single
nucleotide polymorphisms and the incidence of gout will be reviewed.

[KEY WORD] Gout; Hyperuricemia; Urate transporters; ABCG2

Jii K S — A B 40 R R £ (monosodium urate  95% , M@ L2 W T4 %05, 5 5% . —BKIAA
monohydrate , MSU ) &% it TR 5 | 2 1) — &L I PR 1 I XU TS 25 2 5 PR 82 1L GE (hyperuricemia, HUA) ,
e, 48 R ZH00LF 30~40 5 UL LB, B S 00 PR PR VR B Aok e SR R PR AR T, PRIR A AT S 4

KA A AT AT E SR AR X (20150271)
YEH . L TMRREA KRS ZERERA, 7T, &R & 050051
2.7 A H KRG — EIRARA, T4, #IR 057150
3.7 B )LE E R B EA, 7Tk, B R 050051
4. FMIEHMKFH ZERRES, T, &K E 050051
B AAEH G B E | E-mail : f2702@sina.com



-+ 138 - DTEHSIRITARE 201743 A

#5594 %524 J Mol Diagn Ther, March 2017, Vol. 9 No. 2

mm, UUARTE B O VB RN Je T A 2, i 2 2
o T2 S S B0 AR SC T R R IXUVE R KA
o PRI ZNERS A B 2= 1y, I A 25 L 2
B R ER INAE 0 LRI N o A B 5 2 W DR R HE
T 2 5 | A v PR R IR 7 3 R PR, H PR R
i A LR D M ARG ek A v %) i A A OC A
AR, B I R R ) e R AT T | DR R HE
PRl i 2 SR PRIR R e is AR 1 R R AL
MR % 251k (single nucleotide polymorphism, SNP) J&
A PRI s BRI R e E RN E, i
AF R [ N A A 3 6 R e R R I 1) 2 e AL
il F R IR 5 56 1z B AR B I 9 , R il R 2 =
PR i1 45 & & %% 12 1 H G2 (ATP-binding cassette
superfamily G member 2, ABCG2) ) iff 5¢ /A~ Wi IR
Ao AR EEFR 12 E A, F 0t ABCG2 3
2275 55 90 UK i AH G PR 9 o R Al — > 238

1 BRE & fm L

I PR b AN ¥ 43 v DR IR IS 4 J A 9 AL, 9
PR Y s L H FTATS A B, Hm R N
T DR R MLAE , I PR HUA HB 3% % 8 R KU 564
RN ELBIAS 2 20% |, i EHLAS T390 AU 5 & 9 B PR
R KT JF B WY e, 3R YR KU 5 e PR TR
A I AN g 8 4 55 [, e DR IR LT A3 2 9 XU & i
R A2 —

H T A A | R R XU s 1) AT RE A LR
A G R ARE R RS RAEE S5 5 AR
W IR AR RS, B ML S
2P A R 2 >420 pmol/L (7.0 mg/dL) , 46 28 {ij %
P >350 wmol/L (5.8 mg/dL) 1] i2 Wi Jly & JK R IfiL
i o P AR 5 A BURRAE M DG AR B IR
G540 BRSO R AE B R IR IR I AE B 7 R R
PR e Y2 o i R XA 3 G R S Sk PR R k45 it
CIRG 21

2 BRERBEFIZER

1 PR R I SF T R o ) Sl A F 2 —
A TE B T 2 vl T DR IR A QM S BRIV DR R A i 22
AIHEHE DS A 51 o PR IR A S R A Y 28 7
Yy, Forb 90% AR IR T N IR A, d AR Y =R TR
B R LB/ TACE W6 B, B R 73 1%
PO HE 5 10% K A TAMEME R AR, N5 5 BERS Bl
BEHNEY PR R k. 5oh, R

HE B At 2 5 | & R PR R I AE () B R &,
R 23 IRTR B B HEW , 7 4 DS BOD 3R A FE
B /INERUE L, B A N FE R, BN A U By
W5 FE R, e S AT 8% ~12 % B DR R 9 HE 1A
AN B ZINAEE L g 20 T S A RS B L A 2
A2 5 PR 1R W COR 43 W6 19 B 8 R R Tl
AR A B/ NER IR R AR TR
e A S TN T ool 7 = AN
- K AL A A DR IR B e is A B B S
T /INEE KT PR R ) B R S T B A I ek 2D 2 3 B
PREGHE M D i £ 2R A . 24 i T4 R R R 2 3
JR 1 o W WAL 32 2 11 Th g B R s R B HE M 5 18 R
FIZBE N JRIA, 38 2k B AR % PR R s /D , i PR iR
KT, B i R s R M 5 PRI ILAE , DA T
IR N PRI iz 8 1 22853 PR F WO
iz R IR HE s 8 1 2 K28, T ABCG2 4
FUEtJE TR IR HE i i) —Fh . ABCG2 2 1
WA T ABC K , & — TP b 25 LA A B — 54K
EE XM EiEE A, R TII M /NEE
JEs B AN . Woodward %5 P 58 iIE 5 ABCG2 & H A
BT REREM s A, B /NE R ] T 4
PR () B ZEAE L 2 08 99 (R R R K P 1) — > 5
BRI 2 H AT

3 mEX5 ABCG2RytHX 1%

ABCG2 /& ABC %; iz (ATP - bindingcassette
transporter , ABC ) # Z< 5 I i 0, 32 3R 3K T i
TN I A T TN, ABCG2 T8 B ] 8 — SR 445 L
B RBR G PEY . ABCG2 FEH L T A2
Ye i Ik 4922-4q23, K 67 171 bp, Fifith 655 44 FE
i, FHXE 7 T 72 343, ABCG2 2K HA 5 /M
5 R 5 AL SR 1 AN BRI ATP 25 /30, X F
ABCG2 1 b 57 = AL v 7 5 i g £ F it 24
(R M 56 1k, He i A Doyle 25 7 7E 3L IR 8 40 i &R
MCF-7/Adrvp3000 1 & Bl ABCG2 % '] &5 ; Bran-
gi A5 TE UK FE R (1) 45 1 Ji 40 Bk S1-M1-80
&I ABCG2 1Rk, MR MIEsE &
M ABCG2 & M 7E IR IR % iz J5 T R AR EAEH
3.1 ABCG2 F:IH By ik I %

ABCG2 & FI7E ARG AL L BEIbE i /M
FVE R k. % ABCG2 JE PR TE R P % 5
MFIE AT & B 7E ABCG2 R K R %1 | i 4%
TE—> 3 S AR W B 0 32 14 g (peroxisome pro-
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liferator-activated receptor g, PPARg) )z i 7G4, #£
ABCG2 H: P J& 8l 1 XS A7 7E 2 D IAE ook,
53 59 Ry i 2 RO T A RN AR RN TR I
S L D] 3 TR R 4 25 W A W) R 4EAE T L TR ABCG2
eI RIR K
3.2 ABCG2H:HZAVERWT Tk

X ABCG2 W58 K B, ABCG2 FEHLIA P 1 BiE
HA Z M Y22 EE . ABCG2 W eSS 5 T Ik 5#
B G ALBERE SR BREEAE DI RER LI, 2= IR
22 Wb 25 g % i 6 28 0 1) 3 A 1k R T, s e 25 4R B
J12%F R N IR FA S  ABCG2 i ] RE 5 HL syt
a1 gy Sk B DI AH G o B I ABCG2 %% iz 28 1
A9 = A b T 5 b A OGRS R S R
M, ABCG2 A 5 25 ) S 0 DI HE , 5% e 5t 2L g
ik IeE 25 W 2548 8l )12 . ABCG2 1Y = K- 3%
I, AT AR PR T A S5 RN 22 Fh e IR 24 ) S )
iz, FEABCG2 5 5 245 1) A1 HE A AR I 1 5, BR A1
TRl IR 3R S LA AL AU 25 i B ERE 7, TR
WA T T4 B b 20 B N A i AR A
25 WEBRRE 1 o T4 Ok ABCG2 1E by = Z A7 7
T ph/NE W IRIRER 2 & A, 5 T & EH 24
() FFSE o e, Woodward 55/ 7E R ik T
ABCG2 # iy AR YN TCHE BPRE 40 i1 158 B AR
TSRV R TR 3 B 2, BN P DR R R e i
R UESE T ORI [ 235 A9 ABCG2 2 I REfE
HE DR TR HE W, B A 20 B P9 Y R R 7K SF- . Matsuo
SR, 161 249 WUEE T AT 80 % 1 BB A B
ABCG2 JEH7AE 5 | 3 1] g 2 3 808 KB F R IR
MR HE KT B SRR N IR IR K- T i 1 — A
HEJFEH . 5 K MAETE ABCG2 1 H 48 5 1 f
HOR IR AR AU R — A BE R 26 15510 0T
Z I} ABCG2 1) 42 JE PR 21 DG HE B 5% 1IE 55 ABCG2
B 3a B 155 R P IR TR 7K ST R XU 9 5 22 [ A7
FEFSCME ™2 SRS, Huls %5 2 ) FH G 5 41 1k 4
AR, kI ABCG2 85 [ 7E A B I 3/ s /) A5 T i
ARG REAL A 8 7K 2235 38 3k JF P TCHE i 52 551
5% : ABCG2 4 & — Fh BA % iz IRIR DI RE 1N §% iz
. Hosomi &5 i 1o 420 W2 i HF #4) 2 /=) PR 2 I
9 /)N BB AR 3 o S 6 AR v PR R I /) BRUSE Y
A PN I i TR AU 4 45 0 57 1 DR R V7 o 23, 52
5 UE S AR R PR R HEM ) AR, R E
i o BRI K 78 57k 7E S ABCG2 %38 & 1
FIHIF , % BRAK 5E N7 35 T LA 8 R AR I AN i 1

(1) PR R 3 %, R IR] 2 EDIE T ABCG2 & H H A IR
TR %555 T fiE ., Ichida 282, D) A8 R R 40 2 7 v IR
% 1L /) BB RS L SIESE T ABCG2 %538 15 H 2 —F
ATP R e iz 8 11, 28 /N BRAEA ATP J5 L /D
&P ABCG2 IR A I 1, 5RHEHEA
ATP /N EE 1 P PR 2 HE T 8 B S 3, S5
XTI T ABCG2 H: P bk /N B #5417 ABCG2
PRLZIN BRUAR PR A 1 PR PR 7K -, & B ABCG2 FE IR i B
/NERU B PR R T % 2K B B AIE T 457 ABCG2 3 [H
/INER, ABCG2 5 IR i 5 /1> BRUAAR P R 12 7K 7 B A
TH#EM ABCG2 H /N IR S 80 45 ik — A E S
ABCG2 £ [ 7% 3k 35 U g B 5 nl 5 | A 44 Py it R i
JKF-TFH i o Phipps % B 5Tt iz 75 T ABCG2
Ty B B A2 T 350K MR HE Hh sk /D | T 51 % 0 KUK
5o BOETIFSE &R, ABCG2 By FE IR £ 25 598 K
KWK REY,® WM ENAZ R A Ql4IK,
Q126X . V12M 4511 1o >0 Horh i B UL & Q141K
AR S QIATK AR 5 5L & 59 XUR K By BRI i 4
FRR AR B B3 A e
3.3 ABCG21) SNPs 5 R iR {4

H TS50, ABCG2 J2& 5 i {4 P4 1fi bR 1% 7K
R B s Y, ABCG2 R N S AETE
AT 80 AN [F] Y FRAZ AT R 2 S A 45, ABCG2 1Y
BN SR AIRREEEATREZ R
Z= , F I PR R 7K - 1) 5% Wil B K, ABCG2 3 [H] SNPs
7 S5 T fig 23 s i L AR 1 Rk KO PR IR 1 18 3K
KA A] BB R W 2 25 W AE AR R 254 B0
gzl RS AR E ABCG2 FETE S REE FIAES)
AEPE YA SR, ABCG2 3 [H SNPs 5 {& N ABCG2
PR PR %% iz B (1 PR R 5% 12 T B % VI A % o Deh-
ghan %53l 1 X ABCG2 3 K 5 1l IR 2 /K P i 47
AR 58 K B, ABCG2 FE IR 26 5 AN FM i F 1) 421
D7 SRS 23 & A C (I mg g ) £1) A (R IEERS ) 114 14
AR LGRS 141 1 R & th A E B e
A5 N & R (Q141K) , DLtk & Bl T ABCG2 1y
QI41K 78 5 ( PR C421A) 5 55 JR R IfiL AT AR XU &
A Z A AR 2% V) 66, ABCG2 1) Q141K 78 S# A& 5|
2 70% 8 KGR 1 v BEJRL R . Woodward %5k H
G FE PR 2] SC I 9 7 T 14 783 B S X Sk A 7
ABCG2 1) SNP 73 B & B, Q141K 272 55 Ifil IR 2 7K
VI G , ABCG2 3: H ) Q141K A8 53 S EUR R
HEMIR D> 54% , T 3R IR KE T, e RES | A&
S AL, S i 7E 55 2 R B R TSk B
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MR ARE, 208 10% W I EH L5 5 ABCG2 %
(9 Q141K 78 547 5, Huls 25 HIF 5% 32 3595 X
1 & A= F1 ABCG2 3 [H () Q141K A8 53 2 [H) 47 75 %
YI KBk . Mastsuo 55 738 1 5 5 48 5+ ABCG2 %
, WL Ih 75 3] ABCG2 1) VI2M | Q126X . Q141K .
G268R %5 2 A~ 58 48 FL A A, X kb & 38 ABCG2 11
Q41K 277 7Y AH Hb B A= 7Y 5 32 R R (1) BE 1 P AIK
46% ,ABCG2 1) Q126X . G268R ik [K] 7€ 25 #I A Lt
AERVAR T o) e AR AR, B K e a8 IR IR
AE 1. SEEGIAKEIN S M 739 44 H AN A ABCG2 %&
I, &I ABCG2 5378 Bl 25 T BUNAR P JR 1 HE ik ok
A UM R R K- BT, 51 & i PR R IURE Fi75 &
Ji X Maekawa 55 'WF 58 & B, ABCG2 1) SNP Y
S AL I AE H A ARE v s B0 0 S A sy, Horh
Q41K & = H H 31.9% ,VI2M 4 19.2% , Q126X
9 2.8% o AREEAC-ATAS P A B A
ANBET A 53.6% B Q141K FI 2845 | 37.2% i FiL
VI2M 85728 | 55% H B Q126X AU % 7% . Huls
S Phipps™® A& FE A - R AEE BT VE 221
AR N AR TV 5 [ 9 HE h ABCG2 1)
SNP i 55 Q141K 598 K Z [ £EFEAH XMk . Nogu-
chi 5 "V XF R NRE L R NRE AR IO R
ABCG2 1] SNPs Hy 1 55 % #i , ABCG2 () SNPs 43 #ii
EAF TR R 2R, QI41K {7 & v
A (RS ) S5 A7 5 PR AE v R 28 29.0%~
34.2% , H A NBE N 30.4%~35.5% , i ‘& N BE K
8.1%~11.9% , M A FErh i A F W, B 0.9%~
5.3% . M4s 55 N E g 7 1 M N HE ABCG2
LR SNPs O BF 5T 7 |, 8] B A ABCG2 1) SNPs
1) AR 5 L XU Z A A AE B S AR DG . TR
i) i A QLATK 7 o548 S5 % A SR AE IE 8 A ik
3] 23.44% , AR B E TR E] 40% L) L, BF5RIA
9 QUALK 3 i 5848 f& 5 350 [ e Jy [ g N\ 5 DR R
MAE AR E AWM B EH R EZ — FLE R
At st v [ DU A BE ) ABCG2 FE 1] Q141K £ 45,
W5 W, EDUR AR ABCG2 1 Q141K £ 55,
2k DR R0 A AR i R 0 22 TR A W S AR DG o Jird
SN R DR AN O SR I 3 T ABCG2 3
SNPs 5 15 R 2 il 1) & A 2 6] A7 76 AH 1
Z W52 R B ABCG2 5 R ALY Q141K 28 55 78 W
M HE B AN R A R E . SRAR X T
Ab, F FE X ABCG2 J: 1K SNPs 7 14, 5 #51 bR R Ifil 4iE
(A A5 BB i J5 T eb B SNP A7 5 s — , F

FERF G BRI D RGN G 0 B S YE LA /N 3
B A AR 38 43 1) ) BH b [ U N #E ABCG2 HE
SNPs 5 15 IR B2 i AE FIR RZ 8] () 5C &, B T
WEZHRER, U EREMTHEE LN
I3 A BRI HEA TR T

4 FiEESRE

15 PR TR I RE R AU — i 22 495 DR 9 K B iffy
()52 35300, i R M MNNRZA-R G FRIR I 53
T EE IR A S e v DR R L A R R SR A
PRI 12 8 A IR IR A Fe rp ol 5 B G Z
YEH , ABCG2 % iz £ 1= FR IR A 5 JIE 0 gy 18 4
s YR ia B H . R A ABCG2 FEH 1Y
SNP X LA bR i AR A B2 5 3, 244 AN
i R HE B2 T RIS AL R T A 5 X% ABCG2
(R BE R 2 258 H SRR AR — 20 . X ABCG2
FE A SNPs 5 51 PRI ILAE & &R I WF5Y LABCG2 3 A
SNPs 7£ A [7] A B [6] 22 5 09 #F 5€ . ABCG2 JE A
SNPs 5 i R 2 IMLAE A8 7 19 P RN A7 i 22 8] 56 2R 1Y)
WF 5 55 T BE BT i — 24 75 van PR R IILAE 1149 PR 2
) AL, by ¥R DR TR ILE TR XS5 598 AR TR 3
LW A T BT 00 BRSO BRI T B
I, FATIE T X ABCG2 3 [H i #5 S SNPs {3 55 fi#
T2 ) AH SR ST L 45 B AN BTk Y PCR H0R
RN e A 5 PR B R A R T B, 3 it 5 X
G U, i — 2D 58 3% ABCG2 59 TR &L
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HIV-1 ffish 25558 PSR i 58 20k e

Mz FE M

(4 Z] HIV-1TH 2 RE SR ORI T ACR I EZ N R . BER YUK T 1 18 %52
YT E R 2 HIV-1 T 25 B9 1R H &0 W, SES0E IR il R PkiR . DI, 1 g s U 25900
I7 5L IR HIV -1 T 25 5 A3 53 I B g 2R A 28005 6 A T 245 5 RS I 0T s RV 7 A B 245 & B S
HIV-1 i 24 37 553 5 DR RUAS: I 59 DA FC Rt iy 45 e, 1 R HOV -1 T 245 4 00 e 02 i i 51
5 o ARTON HIV-1 TR 24437 s RV 245 5 PR RG 4 B7F 5 32 o A BP0

(RS HIV-1; M 2507 505 JEDIBY 5 TR 24 4500

Advances in the drug resistance genotype detection of HIV-1

CHEN Yao, WU Yingsong*

(School of Laboratory Medicine and Biotechnology, Southern Medical University, Guangzhou, Guangdong,

China, 510515)

[ABSTRACT] Anti-retroviral therapy (ART) can help reduce viral loads and infection-associated morbid-

ity. It can also prolong survival, prevent transmission, and improve clinical outcomes. However, with the spread

of ART and increasing numbers of patients receiving treatment, more and more HIV-1 drug resistant strains

have appeared, which brings about a great challenge to the therapy of acquired immune deficiency syndrome

(AIDS). Therefore, to be familiar with and to detect HIV-1 resistance mutations caused by various anti-virus

drugs in a timely manner will be of great significance for clinical treatment. In this review, we will summarize

the advances in the detection of HIV-1 resistance mutations and genotypes.

[KEY WORDS] HIV-1; Drug resistance mutation; Genotype; Drug-resistance detection

L 3%9% (acquired immune deficiency syndrome,
AIDS) J& H A B %€ 61 B 9% 7 (human immunodefi-
ciency virus, HIV) 5 B (1% 44 , B At 5 A
FHAT HIV-1, HIV i 24552 th T a5 A & A
GRAR I 25 WA A A5 0 A AR A B S A R
fIE A el A%, 5 B0 4 X B0 1 25 W) UM R AR
BOH R R BURAE" B RO G P S
(highly active antiretroviral therapy, HAART) 2j %)
Bz, FECHIV-1 8 R AR AE Tt 245 2%
AERRAE 29 e 5 1R 0 B W AR ik B AR,
S 245 TR R B e P e A1 AN B HR B DRI A R

By i PR B 2B e R IS FH 25 T SR B 22 T2, it 24
Rt e A o> R F AT HIV-1 R 25460 75 3%
A AR I R R RUAG I HE v S PR AR
N0 R CH PR O A 4 L SO TR IR T T R

[3

if_'h-: "o
1 WHERESZE

Bt 5 LR T2 1R YT B9 & R ROH BURE S LR i 24
YIRIG RN, B E T 200 24 Fh28 8 HIV-1

i 245 40 5 B JE P 578, B ATTRS T T 245 e o 25 19 A2
Yy e R E AR R E B R o A2

AR B . F RAE LR F A0 KA 69 B Fo 2 AT () M B )3T E K% 2R, 201400000004-1)
VeHtls .y ERRFARLSAMBRFR, ) &,) M 510515
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2R O], I H C 20 H 30 Il PR 1T 25 037 5
it , T2 (R DS T I ARAZI ] # HIV-1 /Y
1S 245 5 PR 98 A8 K HAT X R 258 o i PR & AR AT

38 3k AN ) 75 92 00 R 7 8 07 A, A 00 D] 2 728 Xof
i A TR 245 B4 52 W60, DT B G- M i 5 Ml PR 245 10 1) e
FEFN 8 o

R1 HIV-1 TR E RS
Table 1 Targets of HIV-1 drug-resistant gene detection

PUR 259

(DAL N

M41L. D67N, K70R. L210W. T215F/Y #1 K219Q/E. K65R ., K70E/G/Q. L74V/I,

RT3 e S A1) 771) (NRTTs )
Y115F, Q151M

VOoI., L1001, KI101E/P. KI103N/S. VI106A/M . V108l E138A/G. V179D, Y181C/l/V |

AR AT S S ) 77 (NNRTIs )
Y188C/H/L .G190A/S/E M230L
AR FI B (55 (P

D30N . V321, M46l/L . G48V/M | I50V/L | I54V/T/A/L/M  L76V | V82A/T/L/F/S | 184V |

N388S . LOOM

Bl A 5 5
A B IR (INSTT)
CCR5 F5H1 71

G36D / E.V38E / A .Q40H N43D ,Q148G140S/A F1 E138K/A
Q148 .G140S/A | E138K/A (N155H + E92Q . QI148H/R/K + G140S/A | Y143C/R+T97A
G36D/E/V \V38E/A \Q40H | N42TN43D

2 T2y ER E A A N X SR A0 A6 i B AL

XFHIV-1 it 25 K Holfs R 3 0 iR B 2 T
HIV 259 i it e F B A0 R R FER N o Bifi 4 T
TR PR AN T B, N R I R R R 2
W JEIRIT T 0 RRE W 25 ROR | #R AR 2 AT
2RI

WIRHUR BEIRTT 10 B I T 25 4 I, DA
FIHE PR EIRIT R . C &R 25 HIV-1
FEARBENS AL, L BLUN 4 A W0 5 02 , ARG IT i
1) £8 35 I AT BB 4T T 2 3k, OB R BON W IR A
ST BTN B B 2 22 o XX R AR UEA TN 24
o 0 A B T 5 B e A8 TS e e I R R R
PO ENM . FERIT R X TR PUR IR
(1 R8T TE U B0 BRI IT 7 SR, 9 BE S B R
I (HIV-1 RNA > 1 000 copies/mL ) &5, J55 2% 4111 ] A
FHUAEL IR it 245 M 00 2 ) BT R A R 2 T 24 D KT 2
FAY, TR T 25 Y B R R T IS BRI Y
WAATF-BE e,

i 24 1 D A R A i — R 3R B it
50 HT, T LR BE AT IR A RS I i Al AR 4
YEZA s B 5t DRI ok 3 DRI ARG N I 5k o i 11%)
LR B R I R S 2 W R B T
Bt JUHETEXTHUE IR AR IT ROR AT B

S IO 2 R WS S8 ) 24 ) R ) e AR e DR
i 19 5 DR IR 7 A AT PR e S 24 3 5 R
El:ﬁ'%u:a—lo,o

3 HIV-1 HZEE RGN E BT %

3.1 ZE{ RSP 1 PCR (Allele-specific PCR,
AS-PCR)J1ik

AS-PCR & —Fl & T BA% 11 2 £ 28 (single nu-
cleotide polymorphism, SNP) ) PCR #5ic 7 ik, L
20 90 4R A UAHGE i H AS-PCR J5 i Al HIV-
LTt 25878, J5 SRR R %05 15 E Bk B A
BA R FMER R, VR BOA A T,
PR HL20 57 S, 0 TG A8 SR A T 1% A9 5
HERN SRR 2 . Hunt 5572k AT AS-PCR FIR B 5
5[] B A T 105 484 s S B 3B 2R MY
HIV-1 85 8L, PR 773 34 AT A T SR 7K P 119 22
SRR A FT & I R 7 R D 98 AR A3 5 Y181C
FK103N A OC R £ 5128 0.94 F10.89, {HiZJr
BATAE— SRR BT HGE AR S S A TR 1 B
[SDA=REGIRY/ B, S R VAU DR 27N i ]
B E R LR . S3Ah, T AR 1
AR, AS-PCR 2R 5 | 1R KA B AHIR] . X R
BEL T 30K ol 30k IO X6 A W 30 BT 1 TS 245 067 0, AN
TG PREZR S Ui A Ak it 227 45000 F1 45
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3.2 BRI BTl 2 B UK (restriction frag-
ment mass polymorphism, RFMP)

B ) B A B 22 28 PR R 1 Dt B A T
DNA 75 FR il ¥ P D) 1 Bt U5 2 1 A9 R € DNA
B RN IZ BN L ol B O6 e L B R AT
Bsf 18] 5 3% (matrix assisted laser desorption/ionization
time-of-flight mass spectrometry , MALDI-TOF MS )
BORGE &, AL 15 00 ) J5T ) AR 53 5 o i AT
s O U ME , VRS BB
B AL 1% 728 54k o Lee 45 2R HIIZ B AR K
100 3 M3 ARAS , It 5 Sanger I 7 1 47 LU 8¢, &
L REMP J7 ¥ BER 10 B 200 K SEAR, A 7
VA ARG I 33 e S i R 2R P I8 2 A XA KO5R
T69Ins/D, L74V/I, VIO6A/M ., QI5IM. Y181C,
M184V/I, T215Y/F. D30N., M461. G48V . 150V,
154L/S . V82A 184V , LOOM 57 f5 i i) — E 1k 4=
94%" "' o AR P RERIN C HAL A AR S, HANAR
B 5, AR i PR 0
3.3 FEPLEAHA

FE PR AR R R 1 B R Bl SE
BN IR Fr B VR S R 7 s % T2 AR 21 1] 7
TE B 5 BB A5 AR b SRS S RF I A R IC iR
TR TR TR P X Y D ) 2 S R A I 25 2R . B A
B2 AR IC SEAT Sl WSS, i ey, m] 9 oK i
SNP FUAG I o 838 , 27 2R JHA O iSRG 1
>k A Hii - FIE S S WA RF Y HIV-1 K 20 By
H1) , 33545 2 550 > SNP, 5 Sanger il ¥ 19—
N 92.7%" "o ATy FIRE B X O AR A A
It A B DR R e e 0 e R R Y R T
TG A AR S 57 A5 o ABAS D7 VR I A R, 52 S
B ARE TR , i AN BETE 200 % % ST
3.4 Sanger |71k

Bt I B AR AN BT R A RS %L V208
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