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Figure(P35)  The positive results of TCT in patients with malignant peritoneal effusion (HE, %200)
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6 kinds of common technologies of separating and enriching circulating tumor

cells

JIANG Neng, CUI Yongmei, LI Shuhua, ZHENG Xiaoke, YANG Zheng, WANG Liantang, KE Zunfu*
(Department of Pathology, the First Affiliated Hospital, Sun Yat-sen University, Guangzhou, Guangdong, China,

510080)

[ABSTRACT] During the past ten years, circulating tumor cells (CTCs) have received enormous attention

as potential research direction, because of the potential value in the early diagnosis of cancer, prediction of

clinical prognosis, evaluation of therapeutic efficiency, development of targeted drugs, and personalized

medicine of malignant cancer. Circulating tumor cells (CTCs) have been regarded as minimally invasive and

promising diagnostic and prognostic biomarkers for patients with metastatic tumors. Multiple highly sensitive

approaches and devices have been developed to separate and enrich CTCs in the blood. We have summarized 6

kinds of separation and enrichment technologies of CTCs with the opportunities and challenges faced during the

development of these systems, this article also provides reference frame for an optimized separation and

enrichment technology and highlight some directions for the precision medicine of cancer treatment.

[KEY WORDS] Circulating tumor cells (CTCs); Precision medicine; Separation and enrichment
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A Meta-analysis about the association between MTHFR C677T polymorphism

and cardiovascular disease

QIN Shaoyang', HUANG Shan**, ZHANG Chunyang'

(1. Clinical Laboratory Medicine Department, Guizhou Medical University, Guiyang, Guizhou, China, 550002;
2. The clinical laboratory center of Guizhou Provincial People’s Hospital, Guiyang, Guizhou, China, 550002)

[ABSTRACT] Objective This meta-analysis was conducted to evaluate the correlations of a common
polymorphism (677C >T) in the methylenetetrahydrofolate reductase (MTHFR) gene with the risk of
cardiovascular disease (CVD). Methods The following electronic databases were searched without
language restrictions: PubMed, EMbase, Medline, The Cochrane Library, CNKI, VIP, and WanFang Data.
Collect related crowd MTHFR C677T polymorphism and the risk of CVD in the case-control study. Meta-
analysis was performed using RevMan statistical software with the random effects model, while sensitivity

analysis and publication bias were performed using Stata statistical software. ~Results A total of 23 studies
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met all inclusion criteria and were included in this meta-analysis. Our results revealed that the MTHFR 677C >
T polymorphism might increase the risk of CVD (Allele T vs C: OR=1.39, 95%CI=1.17, 1.65, P=0.000 2; TT
vs CC: OR=1.57, 95%CI=1.16, 2.12, P=0.003; TC vs CC: OR=1.69, 95%CI=1.26, 2.27, P=0.000 4; TT+TC vs
CC: OR=1.53, 95% CI=1.21, 1.94, P=0.000 5; TT vs TC + CC: OR=1.37, 95% CI=1.08, 1.73, P=0.01;
respectively). Further subgroup analysis by variety of disease and age range suggested that the MTHFR 677C >

T polymorphism was associated with an elevated risk for CVD among coronary heart disease (TT vs TC+CC:
OR=1.38, 95%CI=1.17, 1.62, P=0.000 1), myocardial infarction (Allele T vs C: OR=1.71, 95%CI=1.37, 2.13,
P <0.000 01), with age range of less than 50 years (TT vs CC: OR=2.23, 95%CI=1.58, 3.17, P <0.000 01).
Conclusion  Our findings indicate that the MTHFR 677C >T polymorphism may be associated with an

elevated risk for CVD, compared with the allele C, allele T can increase the risk of cardiovascular disease.
[KEY WORDS] MTHFR; Single nucleotide polymorphism; Cardiovascular disease; Meta-analysis; Cases-

controls
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7R, U MG 4 TT+TC/CC R L AE i T-{a e Xt
8 2H [ OR=1.53,95%CI(1.21,1.94),P=0.000 5]
2.35 FatEBHERAE(TT vs TC+CC)

LA 23 AN AL FE SR 120 5 835 ], %) #]
24251 6, LLTT HZFEFZE, TC+CC HIE 5%
R 2, [ 5 SO AR A Meta ZMAfr4h 5 R O LS 9
9 21 TT/TC+CC Ml % LU AH /& T fat B X i 41 [ OR=
1.37,95%CI1(1.08,1.73) ,P=0.01],

R TR SRR TR 43 i AR A 9 s 2 A
FUAS [ AR iy BE AT 40 A3 B o B9 S 100 20 43 Bt
EHEMENTS C EFNATT 5 CC. TC 5 CC.
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TT+TC 5 CC.TT 5 TC+CC 5 Fft J [F 45 8 R &
TF o 3 TR [R5 2 A0 00 3 2 43 A d s, P 2R
R SR W 2H v, MTHFR 3£ C677T £ 441k
A [ BROE 5 AL B R TT vs
TC+CC:0R=1.38,95%CI(1.17,1.62) , P=0.000 1],
P 28 A0 Ry o0 LA BE B W 41, MTHFR & [H
COTTT Z2 M W/ B vy 1 2 s XU [ 46 7 JE 1A
i T vs C: OR=1.71, 95% CI (1.37, 2.13) , P <
0.000 01 ] ; [ 44 T TT vs CC: OR=2.05,95%
CI(1.05,4.04),P=0.04 ], 4l BV 4143 M1 £ TT
5 CCHTT+ TC 5 CC MR I IR AL T e JF . St
TSR] AF 1% B 09 S 20 43 A o, AR % B R 50~60
% > 60 % B4, MTHFR 31K C67TT £ 7
PR 00 1A B B A P TR Ge T2 3 o AP B

h <50 % W4 P, MTHFR £ IR C67TT £ 41k
7t R A R s KU [ 4B RS AL TT vs CC:
OR=2.23,95%CI(1.58,3.17),P < 0.000 01 ], £%##
185 A% 2 AU 5500 1045 9 9 AH DG M 1Y) Meta 43 A1 25
KWK 2,
2.4 HURMEST BT

A58 AR 4 T WA R I AR L SR B —
R 249 A SR 08 7 32 305 4 7 S50 53 B, DAPEA B —
SCHRT SRS A5 o KT RIS SR T
Meta 7387 , WS Q Seit & F P LA S A 800 i
OR (HZALIENL , I 5 HEBR T Y& IR JE 36 1 7 [E
B, RSO 5 AL PRI AL LK) A 8500 DL T
A o A 45 AR AT T HUBE T . SRR
To B — SCHR T 5k 25 52 e i 4 43 A RO 40 3 B G it

R1 WANAROEREE

Table 1 The basic characteristics of all included studies

PN P B X B ARl g 4]/ 6T i) R [RIDIRFS
Juan 2015 FR PG EF 373/391 58/53 JFREMEMLE  TaqMan #4]#:
Javed 2012 TR 377/393 63.1210.9/61.0+10.5 JiUR M R I PCR-RFLP
Alexandre 20072 EL g 91/36 60.3£12/60.412 ey PCR
Soujatya 2010 EIE A 217/255 42.60/40.53 TR PCR-RFLP
Angeline 2009 EpJ RS e R 120/100 - LR AL SEQUENCE
Nevin 2008 - 78/100 57.2+10.0/57.5+11.1 MR IMLE  real-time PCR
Nevin 2008 - 100/100 58.3£9.9/57.5+11.1 RN ] real-time PCR
Jones 2005’ LS 271/282 64.02£9.5/69.5+7.6 RNy PCR
Angeline 2004 ENE R 52/20 - LU SE PCR-RFLP
Klaus 2004 HAhA 2121/617 66.8+12.8/60.8+12.4 TR TagMan R £
Irena 2003 e 247/298 - L PCR-RFLP
Lakhdar 2009 2= e 352/390 58.0+11.5/57.3+7.6 RNy PCR-RFLP
Vasisht 2002 EpREdLEs 141/55 52+10/50=11 RN PCR
Anne 20012 IS SESEPN 110/185 56/55 L NLAESE AFLP
Sadi 2001"*" +H I 96/100 38+7/37+5 L NUAESE PCR
S.Friso 2002'*"' v 302/168 60.69.3/58.2+12.8 oAl ) PCR
Hamdia 2014%' B 30/15 45.5+4.8/43.2+4.3 L NEESE RT PCR
Prithiksha 2015™  FgAREIE A 106/100 37.6/37.5 R PCR-RFLP
Dhouha 2014 = Je 100/200 46.92+7.62/31+9.6 L ILESE RT PCR
Andrzej 2001 % - 161/211 43.6+4.7/43.7+5.6 RN PCR-RFLP
1 JE 2007 L 87/73 71.9+13.2/67.8+13.6 peRlNy ) PCR-RFLP
ZEEY 20107 LR 114/31 77.4+5.68/75.9+4.26 T PCR-RFLP
% T &, 20077 v ] 189/131 56+10/54=11 R3] PCR-RFLP

— R IR SO B 5 PCR-RFLP : 3R 4 il 6 X S iz - Rl 1 1 B 28115 5 real-time PCR : SEI 980 i 5 T A % =0 b ; RT PCR :

W SR A ERE SN 5 AFLP: 473 Fr BEK B 2 8 1
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Continued table 1 The basic characteristics of all included studies
W5 S P AR O 1]/36F 1) HWE % 41 NOS
AT T TC cc (P WigouGdt  GATIHE  REEEE
Juan 2015 87/101  174/200  112/90 0.64 3 2 3
Javed 2012 33/35 174/183  170/175 0.19 4 2 3
Alexandre 2007""* 6/2 59/20 26/14 0.13 4 2 3
Soujatya 2010 58/33 47/36 112/186 0.00 3 2 3
Angeline 2009""’ 0/0 32/20 88/80 0.27 3 1 3
Nevin 2008 10/2 32/26 36/72 0.84 4 2 3
Nevin 2008 4/2 44/26 52/72 0.84 4 2 3
Jones 2005’ 30/26 104/122  137/134 0.81 3 2 3
Angeline 2004 1/0 10/3 41/17 0.72 4 1 3
Klaus 2004 251/68  955/283  915/266 0.57 4 2 3
Irena 2003 22/18 111/146  114/134 0.001 4 1 3
Lakhdar 2009'* 46/20 149/123  157/247 0.36 3 2 3
Vasisht 2002"" 11/2 32/14 98/39 0.60 3 2 3
Anne 2001'%' 2/4 17/28 91/153 0.06 4 2 3
Sadi 2001 15/5 39/35 42/60 0.97 4 2 3
S.Friso 2002"" 46/30 156/90 100/48 0.28 3 2 3
Hamdia 2014/ 2/0 16/2 12/13 0.78 4 2 3
Prithiksha 2015 2/0 25/14 79/86 0.45 4 2 3
Dhouha 2014 2/17 82/79 16/104 0.72 4 2 3
Andrzej 2001 17/18 39/75 105/118 0.23 3 2 3
4 JE 2007 4/1 54/25 29/47 0.25 3 2 3
ZRIBE I 2010 27/6 51/15 36/10 0.93 4 2 3
[%: % 5, 2007 37/23 108/47 44/61 0.01 4 2 3

HWE : 5 381 - i 11 4% F- 1 1 7 ; NOS : Newcastle-Ottawa Scale T3 122 5 WFFE A QB HE (0~4 43 ) 5 Bl 5 2 7508 24 (1 43) s il g AR ek
(1 43) X BRAYIERE (L 43) XEIRAGHIE (1 43 ) s LR IRDAT HEPE (0~2 43 )« BETHRIGE 43 BT IR 5 L8 (9 RIS BRAY T ek (2 43 ) 5 Bl R R 4 (0~3
o3)  FER PRI (1 73) SRAARIR BT 300 2 R A IR ER 2 (1 7)) TERiAs (1 43)

gk AL U B T S AR A 4 TR R 5 U AR 4
WENE,
2.5 KEMWMFTEA

MTHFR 3£ Co77T Z45ME 5.0 158 90 )
M Meta 43 87 & 32 M £ 53 B, 25 2 DRSS 780 1Y
Begg’s ii~FE WLIE 3. B A& H 545 AR AL
() TR #6022 % i 80 e 2ok, B E B B R R
T a5

3 itig

FEATTAE o 1A B 1Y) A Meta 2B h & 31,
TCAE S e 5 FE R T WK 1) & Sk T, 8 J& 7E
i A FAEAD Z A AR I PR A AL RN (RO 8
LRSI T T, YIAEAE MTHFR 31 Co77T 2545
SO LA 9 0 T S A SR 1 I EL R #7 A5 0
FEP T BN O I PR e T R . R4
WH SR, N MTHFR 5 1A

677C > T 22745 PE 238 O 145 5 0 1Y & 0 KU
TT vs CC: OR=2.75,95%CI(1.35, 5.59) , P=0.005;
TT vs CC+CT: OR=2.52, 95% CI(1.25,5.09) , P=
0.010, 5 2Z A AR SCREAS A Bes R AIB R4 10
A BT, R 7 L 0 9 4 HP B bR st AL A AR HLOR B
o 1 A IR 5 7 o JULARE 6 4 v 25 A7 56 PR A U D
afi 5 A HLA T 1 R KU o Bozok 45 R
5%, K IAE O LA AL 4 b 4l 5+ #C8 TT vs CC:
OR=2.34,95%CI1(1.40,3.93) , P=0.001 B4 & % 5
K, SASSCAR, . HiZAsE R & T HH A,
WAHEAFINER

McCully ' 7£ 1969 4F- 15 ¥k & 3L T Hey 5 3 ik
SRR AL PR B AR OCHE , A, R NS SR
TG T Hey 5.0 MU PR AH PR K&,
4> Hey T #9385 8 TA by A2 3 ok o5 6 B8 Ak 1) 2 ST 1
K2, Horby MTHFR 45 [R) 59 >4 Jit 2 i A DG S8 g 1)
SRR , FT LA AR R G PR BRAS: , R Bl v
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&2 TLEF Meta @3 HERICE

Table 2 Summary of subgroup and meta-regression analysis results

S oM A 56 . Meta 53 B4
W FH [R5 AIF5EEL AR 52 78
P P{E (%) OR {E (95CI) PAE
TvsC 23 <0.000 01 82 Fiti b1 1.39 (1.17,1.65) 0.000 2
TT vs CC 23 <0.000 1 65 Bt HL 1.57 (1.16,2.12) 0.003
ELIVN TC vs CC 23 < 0.000 01 88 SR 1.69 (1.26,2.27) 0.000 4
TT+TC vs CC 23 <0.000 01 84 Fiti H1L 1.53 (1.21,1.94) 0.000 5
TT vs TC+CC 23 0.004 50 FitHL 1.37 (1.08,1.73) 0.01
TvsC 14 <0.000 01 83 Rifi HIL 1.36 (1.10,1.68) 0.004
TT vs CC 14 0.001 61 Fiti b1 1.64 (1.18,2.28) 0.004
RN ] TC vs CC 14 < 0.000 01 89 FfifL 1.69 (1.15,2.48) 0.007
TT+TC vs CC 14 <0.000 01 84 Fiti HIL 1.44 (1.09,1.91) 0.01
TT vs TC+CC 14 0.07 39 E 1.38 (1.17,1.62) 0.000 1
TvsC 6 0.15 39 b 1.71 (1.37,2.13) <0.000 01
TT vs CC 6 0.31 17 fi] 2 2.05 (1.05,4.04) 0.04
LA FE TC vs CC 6 0.000 2 79 Fiti b1 2.23 (1.10,4.52) 0.03
TT+TC vs CC 6 0.000 8 76 [5G 2.25 (1.18,4.29) 0.01
TT vs TC+CC 6 0.05 58 Fiti HIL 1.10 (0.31,3.94) 0.88
TvsC 3 <0.000 1 90 Fiti b1 1.23 (0.76,2.00) 0.4
TT vs CC 3 0.004 82 [SEEN 1.30 (0.54,3.13) 0.56
JiU M v I TC vs CC 3 0.004 82 Fiti HIL 1.11 (0.64,1.91) 0.72
TT+TC vs CC 3 0.000 2 88 Fiti H1L 1.19 (0.63,2.24) 0.59
TT vs TC+CC 3 0.03 71 SR 1.21 (0.63,2.30) 0.57
<50 TT vs CC 6 0.1 46 E 2.23 (1.58,3.17) <0.000 01
TT+TC vs CC 6 <0.000 01 88 Rt H1L 2.38 (1.20,4.74) 0.01
50-60 TT vs CC 8 <0.000 01 81 [SEEN 1.77 (0.91,3.44) 0.09
TT+TC vs CC 8 < 0.000 01 87 Rifi HIL 1.49 (0.96,2.33) 0.08
o 60 % TT vs CC 6 0.71 0 [ 5 1.10 (0.88,1.39) 0.4
TT+TC vs CC 6 0.006 69 Rt HIL 1.18 (0.88,1.60) 0.27

H Hey A9 SRR, M 51 2 & [A] 284 2 bk 22 2 I
JE . 2 A N 1k & BB MTHFR & R %€ 48
MTHFR CO7TT 5878 i i S d5c i WL 1) AN T AV S
RAF . AAWEFTUEM O L R S I R 2 —
RPN FE SE M MTHFR , 76 B A O 1L 995 78 1 5
[ii] 0 2 Jok 2 R AR TP & A Rk 28% . CoT 1Y
AR ET MTHFER g ) 376 14 At PR RIS, DT
Sl M Hey & T 5 , Hey J&—Fp 24 Ay P df 285
Jo, = B Hey {68 010 9 7= AR 3G, 5 | ke 4804k 1
PRV ) R A e A A N R T P9 R A e
S5 R TN TR 1) 0 A 22 ol 1 A5 5 1Y 3 [) o 2
LAY, SRS, B LR O S R N B g5 R
DIREF™ EZ . R, & Hey 34823 fff 1fn %8 F Wi AL
I i (7% 398 B R, S BT A RE 1 5L R I

B UL Hey ZE R P =K -2 5 1000 4
P B4 B A B R T PR R e AT R I
P 0 T S o AELX T B A7 A5 50 I 90 1 A
Ktk N AMRGE AR — AR F . L, A
W4 T M OC SCHk E AT 25 G, /0 Bt MTHFR 3% 1A
COTTT 2225150 LA 9 B AH D&
TEPEAT L A0 B, % 3 R W 4T T %
AN RAL B Meta 438, 2 BV 2 H Y 47 7E AN T]
TR BE 1 5 B AN HERR M B PE 25 RAEFE R W] g 5 (2
T 6 U B 2 A5 B RY 0 JULARE 6 25 457 35 [ A 4
& TR BTN, Meta 20T & BL2E 4t 5 AL
A, ANAWTSE B S5 0P 3 5 ok B BFSE
N ENEIRTEWIE St 4 P2 FS U
A AR R TR . AR ST A AT s R
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I Xt 4L Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H. Random, 95% Cl M-H. Random, 95% CI
Alexandre 2007 71 182 24 72 37% 1.28[0.72, 2.27] T
Andrzej 2001 73 322 111 422 5.0% 0.82[0.59, 1.15] -
Angeline 2004 12 104 3 40 1.3% 1.61[0.43, 6.03] T
Angeline 2009 32 240 20 200 3.6% 1.38[0.77, 2.51] I
Anne 2001 21 220 36 370 3.7% 0.98 [0.56, 1.72] 1
Dhouha 2014 86 200 113 400 4.9% 1.92 [1.34, 2.73] -
Hamdia 2014 20 60 2 30 1.0% 7.00 [1.51, 32.38] i
Irena 2007 155 494 182 596 5.5% 1.04 [0.80, 1.35] T
Javed 2012 240 754 253 786 5.7% 0.98 [0.79, 1.22] T
Jones 2005 164 542 174 564 55% 0.97 [0.75, 1.26] T
Juan 2015 348 746 402 782 58% 0.83[0.68, 1.01] I
Klaus 2004 1457 4242 419 1234  6.0% 1.02[0.89, 1.16] T
Lakhdar 2009 241 704 163 780 5.6% 1.97 [1.56, 2.49] -
Nevin 2008 52 156 30 200 4.0% 2.83[1.70, 4.72] -
Nevins 2008 52 200 30 200 4.1% 1.99 [1.21, 3.28] ”
Prithiksha 2015 29 212 14 200 32% 2.11[1.08, 4.11] v
S.Friso 2002 248 604 150 336 54% 0.86 [0.66, 1.13] T
Sadi 2001 69 192 45 200 4.4% 1.93 [1.24, 3.01] v
Soujatya 2010 163 434 102 510 5.3% 2.41[1.80, 3.22] -
Vasisht 2002 54 282 18 110 3.6% 1.21[0.67, 2.17] T
Ayl 2010 105 228 27 62 3.7% 1.11 [0.63, 1.95] T
14 JfE 2007 62 174 27 146 4.0% 2.44[1.45, 4.11] -
B E 34, 2007 182 378 93 262 51% 1.69 [1.22, 2.33] ™
Total (95% Cl) 11670 8502 100.0% 1.39 [1.17, 1.65] ’
Total events 3936 2438
1 | 1 |
Heterogeneity: Tau? = 0.12; Chi? = 122.21, df = 22 (P < 0.00001); I> = 82% ! ! ’ .
0.02 0.1 1 10 50
Test for overall effect: Z = 3.78 (P = 0.0002) .
Favours [experimental] Favours [control]
B2 MTHFRERE Co77T &M 5 0 MEHHFHEXMER Meta 547 (SR EF )
Figure 2 The meta analysis of the association between the MTHFR gene polymorphism C677T and
cardiovascular disease (allele model)
SE(log[OR]) SE(log[OR]
Kt o 1SE(loglOR]) R 0 oK)
Lo, SiN
02 R 5% 02
/o O°° 05 o
0.4 ! 5 0.4
>
1.0 :
0.6 o 0.6 4
o /,’ \\\
0.8 Yo L5 8 0.8 L
1.0 ; ) OR ,9 W OR 19 OR
0.02 01 1 10 s0p 0.01 0.1 1 10 100 B 0.01 0.1 1 10 100
0 TSE(log[OR]) A 0 SE(log[OR])
90 b
0.5 \'Q -
i o
Y e % 04
1.0 \ |
; © 0.6 ;
L5 : ° 3
4 o° 0.8 \ o
20 o, 1.0 ; OR
0.01 0.1 1 10 00 D 0.02 0.1 1 10 50 E
AL (T vs C) 3B 4l A FHUR (TT vs CC) 5 C: 28 A FHR (TC vs CC) ;D WAL (TT vs TC+CC) ; E: Rt i 4 570

(TT+TC vs CC)

B3 J/MHEEEELZRFERH Bege’simt+HE

Figure 3 Begg’ s Funnel plot of publication biases on various genetic model
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FEAE—E R BRE - (1) F FRE R A &6 /i 52 TE
40 1) S5 R, BTG TR A LR Meta 437 . (2)
SRYN AR GTRR 23 A (H 3 3 R AR i /), A7 7 I
BRI AT BE o (3) — M & 2R 1 S Sy HLA HH OGP 1Y)
SCEE, REB S TCA S I SCRE AP &2, TR AT R
FETES REERTRE . A TR AT BRI REAR A& & I
R AR SCHERG 2R SCRR I, X ARG 28 2R e S 4] ik A7

TR RS, IR 0T BE 4 1 kG 2 AH 5 STk , Ik
17 7 786 1 BT i 44T, B P 0 AN A 1 SR B i
GERTI L, Zf LT iR, A SCk B MTHFR %: A
CO7TTT Z M50 I 45 95 96 & I M A G, 8 A3 35
DA T AT BB O I 30 2 SR e TR R
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embB }& N 5E78 55 LN T 2B 4 T Je i 2 2450 &
HIFE

XBRT G FAT RIS S A4 AR R FEAET ErKT

(@ E] BHHW WIREOEATE (Mycobacterium tuberculosis, MTB)embB306 37 15, S HAh 28 2557
15 2T I (ethambutol, EMB) (TN 24 3 7Y 2 i} Z2 2% (multidrug resistant, MDR) ) 2 ; 04T embB JEF 58
A5 EMB 25 MDR KGR, Ak SRR EH9 MTB 2R H BD MGIT 960 SIRE i85 LUk 447
255, B 48 ¥k EMB Tif 24 .46 1k EMB HUsH il oA 24 12 7 #EPU25 35 808 MTB $EIUZIRHY 1 embB 3L
SFH, R WA TN AT embB FEF 1, 5 H3TRV ARUERRF I LLXT , 00T embB KK 4% 56857 15, K
KEHR, R 101 MTB ZI embB FH 54 A 17 MARFNLE AL, 53 % MTB 7£ embB LA
FE3 | K A58 s | Firf 46 1k EMB it 25 , 7 1k & EMB SR ; embB 5L B A4 i MTB 45 48 4% , Forf 2 6k
EMB it 4] , 46 # Jy EMB 8% ; embB 5878 %1 5 embB B /1 B [) MTB 22 [i)] EMB it 2 547 i L2 5 (=
68.95, P<0.01). 101 £ MTB H* MDR A 51 4, HoHf 42 ¥k & A embB 2875 , 9 ¥4 K embB £ K B A= #1  embB
FE R €75 %4 MDR 1 MDR 2 [E1F W3 1425 57 (4°=36.9, P<0.01),  £5i€ embB306 i 155 EMB it 4
J MDR 1 B A0 % | embB %5 [H 58 28 5 EMB it 2 J2 Tiif 2 25 45 #% 18 (multidrug resistant - Mycobacterium
tuberculosis, MDR-TB) 5 FEAHI , embB FEK 275 n] 4 i MDR-TB FUREIN /3 THRic ) , 45 Sl R FHZG .

(X8R S50 BT I ; embB LN 5 5875 LW T HE; it 224

Assosciation between embB mutation and drug resistance and MDR in

Mycobacterium tuberculosis for ethambutol
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[ABSTRACT] Objective To determine Mycobacterium tuberculosis (MTB) embB306 and other loci
molecular mutations and their association with ethambutol (EMB) resistance phenotype and multidrug resistant
(MDR); to determine molecular mutation in embB gene and its association with EMB resistance phenotype and
MDR. Methods The drug sensitivity test was carried out using ratio method by BD 960 MGIT SIRE
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reagent for clinical isolates of MTB, the DNA of 48 EMB resistance, 46 EMB sensitive but resistance to other
drugs and 7 sensitive to four drugs of MTB were extracted and amplified embB gene sequence. The amplified
products were then sequenced and analyzed the embB gene sequence of each MTB, compared with H37Rv
standard strain in Genbank, the mutation sites, the form and the frequency of embB gene were analyzed.
Results 17 different mutant forms were found in 101 strains of MTB embB gene. 53 strains of MTB mutated
in the embB gene, 46 strains of which were EMB resistant, 7 were EMB sensitive; 48 strains of MTB were wild
type in the embB gene, 2 strains of which were EMB resistant, 46 were EMB sensitive. There were significant
differences in the drug resistance positive rates of EMB between embB mutation and embB wild type (3*=68.95,
P<0.01). There were 51 strains MDR in 101 MTB, including 42 strains of embB mutation, and 9 strains of
embB wildtype, the mutation rate of embB gene was significantly different between MDR and non-MDR (y*=
36.9, P<0.01). Conclusion embB 306 mutation is moderately related to EMB resistance in MTB, mutation

of embB gene is highly associated with EMB resistance and MDR-TB, the embB gene can be used as a marker

for the detection of MDR-TB, which could be used guideline for clinical drug use.
[KEY WORDS] Mycobacterium tuberculosis; embB gene; Mutation; Ethambutol; MDR

P AL T A 2 2 2013 4F 18 A Kl B, H
25 4% 90 R B 29 85.5 J7 N, Hi P i 22 25 (multi-
drug resistant, MDR) Z5 %55 S8 5 20y 5.4 7 N, 3R
] 719 235 1% 95 11 MIDR 45 4% s 8 7™ 1 72 B2 (SR T
EEEDY, SRyt 5 — K 45 4% 9% 1 MDR 25 429 T #H
I, 5 5 25 K0 MDR 45 A% 95 B0 AT B 28
[ 25 b7 TAE 38 DT 55 o

T T (ethambutol, EMB) 2 V897 45 4% 1Y
— & 252 — EMB 1E FH T 5 T Bl R r s 5L
R, 050 T BTHLAA S R A A BRI AA 2 LB, A
T 52 M MTB 114 200 i B 3 A TR 2 - BT 41~ L S -
JREBBE R S ITE B, KAV AVE A, 585 176
20 6 PN 1% 245 40 T 5 S 0 N A IS T 2 e
PrEFER™

H Hi A& 43BF58 K 8 MTB it EMB 5 Fi 4747
W L 5 B4 W8 1) 44 % 5L X embABC 5290\ T 1k 14 5
BURARAG , Hirf embB FE R 2738 oA T BTHAF
IR WEE5 A, NI 512 25 . Morkrouslv 26
X} embB306 5 It K 25 1% 9% 1) EMB i 24 5C £ 2Z [H]
WF 5% 8. 7% embB J7 31 1 306 137 55, 58 748 e o UL (24
48.3%11] EMB Tif 25 Fl 32.5% [ EMB 45 (H it 3 A
— 2824 MTB % £ 306 v 52878 ), {H I 306 7 A5,
LAY embB FE K 28 28 0] 5| 2 EMB T 24, U0 7
it EMB 43 Bk v, 38 1] LRSI 1) 40 5 B o7 4
7% . 285Phe—Leu . 330Phe—Val . 630Thr—Tle ¢+,
LI BR 306 i mi P& A7 7E H AL it EMB MTB 9 1
PR 28 AR A7 0 o AHIF ST ERIN T 250 FR A& A B 1Y
MTB embB 3£ 4> 751 (3 297 bp) #E 471 5 43 #r
Wi & I 2 5 it EMB A 1Y embB 98 75 037 1,

5 MTB 1Y EMB 2 0% 5 1 HE R P, T A 2
il it EMB 4542 fl MDR B34 o

1 #MBEFE

1.1 WFEX 4

XF 2013 4F 1 H & 2014 4F 5 H K et i2 45w
B9 038 R A T MTB 1943 8 B 35 A
I3 85 MTB 2 243 #% , %F H 865 #k it 17 BD
MGIT 960 SIRE ¥ {4 2 fi 56 , 35 B r 5 EMB Tif
25 48 ¥k, 15 5.55% (48/865) , B EMB #Us {H i L
2l 46 Bk, 4 B2 W B 7 R 23t 101 BRiEAT
5%
1.2 25Ut

fdi FH7E [ PR F A S MTB 24 49 SUsPE 6 0 i)
“E bR UET —— L, ™A 4% I BD MGIT 960
SIRE V& {4 24 S i 30 5V Ui P 5 E 47, R4 T (ri-
fampin, RFP) . 5 45 i}k (isonicazide, INH) .EMB Fl
% 75 2 (streptomycin, SM) 24 f5CH] 352 47 w5 W 53
S 1 mg/L 0.1 mg/L.5 mg/L 1 1 mg/L, 45 5 #)
B R 24 (R) B U (S) . A3 MDR J2:45 £ /D[]
I T R A S R0 S AR, 22 i 24 2 s S ) I it ) A
SRS AR, (H 2 /0 2 B2y
1.3 ZIRAEH

B MTB #5 77 FH M B 2 1 mL, 80C K i 60
min, 13 300 rpm #5.0> 10 min, 3 3% ; Y03EMH 1 mL
A HER KR, 13 300 rpm 5.0 10 min, 37 i ; &
g B, VIREMA 50 pL 228 7K, %
e =% IR A, T 4% 100C%10 min, 13 300 rpm %
0 10 min, B0 J5 B RIAT/E R PCR 3 A4
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1.4 HAEYFEFEPY R 007 S0 B o b

A% TR L B 2% 2 TR AR K FE R 58 e i A 7
H 0 D 1500 e K 5 s o3 A, A 4iE M. tuber-
culosis H37Rv B £k [ F5 1E = % 7 %1 (GenBank ac-
cession no. NC_000962 ) 1% it embB & [ 4= JF %
(3297 bp) M PCR ¥ ¥4 519, L5149 (57-3") )%
%1l ) AATCAGGCTCCAGACGC, FilFg1#(5'-3")
5§ TACCGAGCAGCATAGGAG ., PCR & I 51k
(1)94°C, 1 min F 22 P% ; (2) 94T, 30 s 72 14 5
(3)587,30 s 18 'k ;(4)727C, 210 s ZEfHf ; (5) B
(2)~(4)EFF 30 % ; (6)72C, 7 min; (7)12C, 1}
¥ R Sanger M 7% XF embB FE [H 4= 7 51 47
Wy, 1) FH %1 /4 DNAstar Lasergene #7177 41 Pf 3
F15 embB e PR E Y 51 0 L X, 40 B 58 28 407 45
AMWFFEXS embB F K] 14 1% 11 R o 22 3L 2 o7 1 325K
FR G H 9 G 5 R G THGA
1.5 it

Gt 2FHE R SPSS 19.0 20 B i , 1 41 6] 1

ST R 58 A BEAILBE ST AY P REAR 3K g (R

TR ) , P<0.05 £ 2ERA G5 L,

2 FR

2.1 AR R 2 U e 2

ATE 101 Bk MTB FRAs Ho (i 245 il 4, 48
1] EMB [ 25 F1 53 5] EMB 4% , 2. MDR 51 £k,
ZHEM 2520tk 25 R K1,

F®1 101 ¥k MTB LEBIE B R
Table 1 Results of drug sensitivity of 101 strains of MTB
by ratio method

EMB i 2 (n=48) EMB & (n=53)
R S R S

ZHK

F#5-F (RFP) 40 8 19 34
SR ECINH) 47 1 19 34
HERE 2 (SM) 40 8 38 15

2.2 FLPHIN Y K s AR 2

AR FE K B embB J¥-51) 1 LAY 3L [H] 58 A8
S — G174, © R A thdreamdb 25 4% 73 1%
FF T 25 DX B P2 1 9 748 67 s A 306,406, 534
328,497 (Q—K, Q—R) 11 024 i 5. . AK#ic %
A tbdreamdb MTB it K 548 22 1) 9 A8 437 5 A 113
201,246,319, 330,354,405, 573,521,609 Fl 679
A7 85 LA Bz Q497P . Q497H iX 2 Sl B B i 2 Al

306 37 5 R AF AT 27 BRI, 26 £k 306 17 i R AF FEAS
1) 24 3§ 3¢ 8 4 EMB Tiif 25, 1 8 306 13 55 28 4% (1)
MTB 24 #{ ) EMB #{/& . 497(Q—K,Q—H,Q—
P) .406.328.354.330.319.405.1 024 F1 521 {37 4
7% i) MTB 24 EMB i 2 . 246,679,113 Fl
534 2 AR 5 MTB 24 EMB U . 201 Al
306 1 S5 AE—A> MTB A 28748, H2 0 EMB
fiif 24 ; 609 i1 330 i g £ — 1~ MTB LK & %48, I
254}y EMB 58 5 246,497 (Q—R) Fl 573 7 J5 7E
—/~MTB LA R4, H25 80 EMB Uk, B
IRZER N 2 iR .
2.3 KR EMB 258U v

101 AR FEAS 53 # MTB & A= embB 3£ [H
geAR  Hov 46 1 embB 3L 5875 A EMB i 24, 4
86.8% (46/53) , 7 £k embB H£ [ 28 7% Jj EMB {8 ,
5 13.2%(7/53) ;48 ¥k embB R B 41 B MTB i}
EMB 1 H A 2 ¥k, embB F: K #7 4 I MTB ) EMB
M 245 Kk 4.2% (2/48) , 46 ¥ embB % [F B 1= #Y
MTB & EMB #{ & Id Pk . embB FE [N 28 48 1 5
embB F£ [ B 0 MTB HYJ EMB it 25 R 517 Fb 3,
BRI, —HH B EEESR, embB 5275
MTB ) EMB fiif 24 % B (. Lt embB ¥¥ 4= % MTB (1)
EMB fiif 5% & . A8 R W% 3.
2.4  FEHZ7E 5 MDR-TB M 520 #r

HRAE 3= 4,101 A MDR-TB — 3L 4 51
Pk, Horf embB 3L 2878 B i) MDR-TB 4 42 ¥k, 4
82.3% (42/51) ; embB F£[H %F /= %1 ) MDR-TB 15 9
¥, i 17.6 %(9/51) , MDR-TB 7£ embB & [ % 4%
RUFN embB FE PR B AE L 2 [ AT U4, B et
X, o HEHBEMNLES, embB HEH 575 % MDR-
TB #:4E MDR-TB ® /&, HFE4H45 R 3R 5,

3 it

embB H: [ 58 7% 5 MTB ) EMB 24 £ 3¢ 1 %
MDR [ K &« 3= &5 B4 YA W52 & 1 36% ~
69% 1) MTB ifif EMB 53 2§ ¥ fi embB FE [ 245 , A%
UHIESE BRI MTB PR A I 25 2R 18 < it EMB 1
MTB 53 8 ¥k o embB FE [H 58 78 46 1 N 95.8%
(46/48) , I T MTB Tif EMB 1) embB 3 K 5€ 48
R, embB Kk [F 545 1 5 W A= K1 EMB ffif 24 %
H Gt =478 X, embB 3 H 58745 AU Y B 4= % EMB
i 24 R A i 18 = | $E R embB LR 5848 5 EMB it
2% YA G, 5 K 2 8k 58 SCRk 45 e —
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Table 2 Analysis of amino acid change and MTB drug sensitivity of embB in different mutation sites

FERNL S B EEMOE REA%L TB RdE)E EMB 24 fii 45 % MDR/—F L _F i} 245 /4= U
ATG->GTG M306V 13 Y ROELH—A~25H( S) OMDR .4 —Fh DL I it 24
embB306  ATG->ATC M3061 2 Y R 2MDR
ATG->ATA M3061 7 Y R 6MDR .1 —Fl ) _E ifii 24
ATG->CTG M306L 1 Y R IMDR
[embB306. ATG->GTG M306V Y
embB534. GAC->GAT D534D 2 [7] L5 7% R 2MDR
embB497] CAG->CCG Q497P N
[embB306. ATG->GTG M306V Y
1 R IMDR
embB201] GCG->TCG A201S N
[embB306. ATG->ATA M3061 Y
1 R IMDR
embB406] GGC->GCC G406A Y
embB406  GGC->GAC G406D 1 Y R IMDR
GGC->GCC G406A 2 Y R IMDR .1 —Fh LA L i} 24
embB246  GGC->CGC G246R 1 N S 1 MU
embB521  GAG->GCG E521A 2 N R 2 —Fh L it 24
embB534  GAC->GAT D534D 2 [R] L5 A% S 1—Fh AL 24 1 2 AUk
embB354 GAC->GCC D354A 1 N R IMDR
[embB354. GAC->GCC D354A N
1 - R IMDR
embB534] GAC->GAT D534D [R] S 577
embB328  GAT->TAT D328Y 2 Y R 2MDR
GAT->GGT D3238G Y R IMDR
[embB328. GAT->GGT D328G Y
1 R IMDR
embB406] GGC->GCC G406A Y
embB113  GCG->GTG A113V 1 N S MDR
embB679  GCC->ACC A679T 1 N S MDR
embB1024 GAC->AAC D1024N 1 Y R 1MDR
embB497  CAG->AAG Q497K 1 Y R 1IMDR
CAG->CGG Q497R 1 Y R 1MDR
[embB534, GAC->GAT D534D 7] 578
1 R IMDR
embB497] GAC->GAT Q497H N
embB405 GAG->GAC E405D 1 N R IMDR
embB330 TTC->TCC F330S 1 N R 1MDR
[embB330. TTC->ATC F3301 N
1 R IMDR
embB609] CTG->CGG L609R N
embB319  TAT->CAT Y319H 1 N R IMDR
TAT->TCT Y319S 1 N R IMDR
[embB246. GGC->CGC G246R N
embB497. CAG->CGG Q497R 1 Y S 1—Fh A it 2y
embB573] CGG->TGG R573W N

HER I — 55 465 s TB U 172 4 thdreamdb K 7™, Y A KR A v 2 AR T LR, N ARG ENE 1 h AR AR IE AL (A if) H IR 2015 4F
10 J1 9 H); EMB 2552521 R M2, S AUk ; MDR A1 £ 25 45 82 3 BFF 18 (2270 %) RFP FILINH TR 25) , —Fh LB 25 %0 1 AP L1 ag 4t
LEA% 250t 25 (JEAS G4 [R] IS i S5 AR A RS F ), U 45 AT T X 4 Fh— 2037 25 (RFP . INH . EMB F1 SM) #Ugk

e R E N MTB &4 embB R 5878
SR IX 1) MTB ifif EMB = & A6 .
Ramaswamy 55>/ Fl Shi 45" SCHkTE ) embB &
A 52748 1] i /& MDR WA TR R 22— ARWF5E
MDR-TB 7t embB HEH 5875 1 55 9§ 1 R 27 Ja] He Ay
Giit# 3 XL, embB 3 5275 7 MTB MDR % B i}

FLHF A ) MTB MDR SR EE 5, $2 R embB HE[H %8
A% 55 MDR 22 [i] /& BE ARG o Shi &8 ZEF 5500 B 1)
S5 K% embB FE K 53 A8 R AIE i & #1138 #k MDR
119 ¥k MDR £ ] 2| embB %75 , 58 78 %R 86.2%
(119/138) , 5 A B I 45 R AL, Btk , F AT A
embB F£H 5875 0] g & RN 1T MDR-TB i f 7 £ 2



- 20 - ST B RTGE 201741 1

9% %18 J Mol Diagn Ther, January 2017, Vol. 9 No. 1

X3 embBERERTAR Y embpB EFEF £ A MTB B EMB it 25 % Eb 43 47 (£ )

Table 3  Analysis of drug resistance of EMB between embB gene mutation and wild type in MTB(strains)

EMB fi{ 4§ EMB #U it X df P{H
23 AR JE
embB H:[H 5 AE Y 46 7 53 63,05 ) <001
embB K& DA B AE 7Y 2 46 48
At 48 53 101
SR SPSS 19.0 ST A4 Hr s , WAL I] 1) 2 53 3 1ok FH 578 A BEALBE T I PIRE AR LU (R TR ) , P<0.05 A 24 8 St X, df
9 H
&4 MDR-TB AHIER ST
Table 4 Results of MDR-TB drug sensitivity
o2 JA% [ G AT
EMiﬂﬁjiJ;f’J embB F:[H EMB U embB FE K 58748 embB 3L A 4 MDR-TB
. RAZHI MDR-TB MDR-TB
PR G AR B
RFP.INH ., RFP.INH ., RFP, RFP.INH. RFP.INH,
RFP.INH 411 RFP.INH Hit &t
EMB .SM SM INH SM EMB .SM
embB306 3 18 21 1 1
embB497 1 2 3
embB406 3 3
embB405 1 1
embB328 3 3
embB330 2 2
embB319 2 2
embB246
embB534 1 1
embB573
embB679 1 1
embB113 1 1
embB201
embB354 1 1 2
embB1024 1 1
embB521
embB609
none 3 5 1 9
Eit 6 32 38 2 2 4 3 5 1 9

5 embB306 13 1 3 ] 28 7E 1) MDR-TB #8458 11 2| embB306 154 1 ;5 embB328 Y5 embB406 1[5 58 45 () MDR-TB 4511 £ embB406 (1) 45 45

H5 embB330 55 embB609 L[] 5875 ) MDR 4t 1 31| embB330 1%

Ji R 22—, embB 5 X 58 78 i 4 AT LAAG 24901 0 %
YT 45 4% 9% B9 MDR 1 &0 o F i A & BH B B 1)
MDR #5143 Aric M) Z 1, 2 EH AR embB HE PR 5
A A] A A2 B MDR-TB B4 43 FFRic 4
embB306 11/ 15 2875 5 MTB ) EMB 2 fjf 3 AU
S« MDR [5G 5« 35 4F >R A K St 1 SCHR A 92 3% ]
% M embB 7% 1) EMB i 25 MTB th 254 27%~
87% 1) 578 e M= 7 306 a7 f, 10010 RS
306 7 5, 5 AL TR BR R 27 B, 15 embB 5 [F 5748 7 15
FEAY 49.3% (27/53) , UESE T embB306 %€ 75 1 51
5 MTB ffif EMB £ ¢ , {H 3 N BB IA N embB306 {31
MR H 3 MTB Tif EMB!™ 7 A HIF Y HL
MAE I embB306 57512 By MTB X EMB [if 2 R

J& 54.2% (26/48) , il £ K] embB 5 H v A 58 A2 A
ST DUR 5 R A E 95.8% (46/48) , X 4 R
embB JEH L Z A S §ES 5 T MTB ) EMB
it 245 % 4, 5 Shi % FFIE 4518 — 2. 306 13 s,
S35 K U EMB i 245 M 28 I PRV A — 5 1 =)
FR M, {HiZ A 5 S H Rl MTB Tt EMB 1 5 i 4 58
AL o A ST WA I E] embB306 7 1, 58 A8 1
MTB 1) EMB [iif 25 % 96.3% (26/27) , %5 5 & 98.1%
(52/53) , 306 {7 ;5 114 11 4 75 1% B ik 46T EMB Tif 24
HHEEAHOC . embB BRI 55 K AT 306 o7 a5 A i
A FH T Il R MTB f9 EMB it 25 B # , embB F [
il 55 306 A7 s Ao i 55 1y FH T i v a2 e ) R
J& FURR S B, A] i MTB £ EMB 24 8 45 % 07 i #f
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®5 embB BERERS embB B F EF &£ B H MDR-TB F5L 3% b 53 #7 (A 6L : #k)
Table 5 Analysis of MDR-TB between embB gene mutation and wild type(strains)

MDR-TB 4E MDR-TB &1t X df P{E
bB S AR F 42 11 53
embB T[H AL 36.9 | <0.01
embB FE K B 4= 71 9 39 48
At 51 50 101

K HI SPSS 19.0 GEitR (4443 A BHiE , P 2R I 119 2 53 43R 58 A BEATL BT Y I REAS 8 LU AR (RT3 ) L P<0.05 R 22 A7 Gt # B X, df

A M E

CIETS

Safi 5 "™ I W 5% LA K AE 28 3 LLRE 5% 1Y)
embB306 17 51 5 MDR A XEHELS 18N R embB306 A
{25 EMB i 25 #H ¢ , 5 HiAth 3 Fp—Z& 25 %) RFP .
INH 1 SM 45 #H ¢ , A 5% embB306 37 55 58 2%
MTB ) MDR %4 81.5%(22/27) , embB306 i }5 5
MDR G . A S5 > 52NN 306 7 45 7] LIFE
MDR-TB Rzl 53 F PR , AT 45 R 7R MTB
KM embB306 {37 15 58 A% ) MDR %6 4 43.1% (22/
51), 306 1\ 532K MDR-TB Ft) & BB R, Rt , 3%
AN 306 137 54 5 MDR-TB BRI 43Tz ]
SEME— B s B A embB FE[H 9845 ) MDR % 82.3%
(42/51) , 306 137 i 5 HAM 58 A8 57 a5 3K B 10 FH AT 44 v
MDR & J5 92 ) RALE , 306 17 1. S8 embB FH |5
MDR-TB 5 — A~ E A 5 AR 07 i A S 2 12
EMB {25 #l MDR-TB H A 85 S % H.

embB406 F1 497 fii 115378 55 MTB 1] EMB 2
FA J MDR G Z AT A 5T 2R I 406 F1497 fif
JEJE 306 107 55 LLAME embB RN FE L IR 21 2
ANGEARNL Y ARG S RS kY — 8. AR
5% embB406 17 15 5875 Kk EMB i 258 4 100%(5/5) ,
MDR 4 80% (4/5) ; embBA97 575 ¥k EMB i 24 %%
} 83.3% (5/6) , MDR %} 83.3%(5/6) , 406 F1497
715 19 EMB i 24 % F1 MDR % AH 24 &5 | I 4E 0 ik
22 5T 7R 406 11497 47 15, 5 EMB i 25 41
K120 406 ) 45 B 497 0 a5 K A AR 2 33K
MTB X} EMB XU B TR 25>, I AE# A 406 137 55
1497 37 15 28745 15 EMB it 24 1= FE AH 5% , 406 13 5, |
497 {3 1.1 306 {37 A5 AR S 12 W MTB iif EMB 14 51 %L
R ZEAR 57 1

Xu % "SI EMB Tit 2 ) MTB 2875 % 4=
TE 406 B¢ 497 i 55 I #9355 MDR-TB, A fiff 57 245 1
5 FRESIS A M, B2 A58 B 7F MDR-
TB A I 3] 406 5% 407 7 145, 58 A% 1 451 R AE 5% ~

15% 2 [A]15 22 R AT 25 R 5 22 MIFF . B
1 embA06 Fl embBA9T 5875 {3/ 155 MDR-TB [if —£&
ZHRAOC, IR T 306 17 s LA 3 4 2 4 5 MDR-
TB FHC B HEEE embB 578 15, AT W HH T I R 12 W
MTB ) EMB Tiit 25 411 MDR A & A4 T

embB328 . 354 Fl 1024 i /5 %€ 48 5 MTB 1
EMB 24 (% 1 J2 MDR ) 5% & : embB328 354 iX 4
ANGEARNT BRI 5% A tbdreamdb 0P8 R , 4 M A5,
S5 1) MTB 25845 R AR & EMB Tif 245, Al SC Y5
7R embB328 1021 24 200 35118 1521201501 1 (2413 21
7 5 HB AR T EMB 9 MTB #k6 i 2] , AF5e,
embB328 1\ J5 R MTB A 41>, embB354 v/ 15,58
ASH MTB A 24, embB1024 v/ 15, 5875 ) MTB 2 A
1>, 33K 46 58 8 (1) FF A 5 J& MDR-TB, H #f 2 ffit
EMB i) MTB, £ & I\ Al i15 MTB %I EMB ffif 25
J MDR-TB #H¢, FAMKG I — 1~ embB306 % [ {3
S5 EMB (1) R 850 N 54.2% (26/48) , BE 4 306,
406,497, 328 354 F1 1024 v &5 ] 45 5 RAHE 2
81.3%(39/48) , embB328 354 1 1024 {7 15 v v F
5 MTB Tif EMB F1 MDR AH G H: | Ry 5256 25 gt 7
EMB ffift 25 kil 7 ik 4R AL T 3SR

embBA405 ., 521 330 319, 534, 246 113, 679,
201,609 1 573 {3 55 548 5 MTB 1) EMB 24 (3 #4
J¢ MDR B F : AL AR s RARRREL D, AR
AL A tbdreamdb EU 48 2 , ol A 10 %A th-
dreamdb L 2 , HAH G SRR 22 T RS A R
i HZR A 5 EMB 2580 A1 K MDR R R 25 A A
WEFE , i AN BEAf A LA 1 28454 45 5 MTB i) EMB fif
24}t MDR 2[RI KR .

25 L riR , embB306 {37 1% 5 EMB fif 2 &2 MDR
HhEEAH G, 306 37 51 28722 A6 TN EMB it 245 F1 MDR 75
I IR N B AT — € 1Y Jm BR P, 5 30 7 A
embBA06 497 A I FH ] 12 i 4 I ik 1 RABE
¥ 5L 56 25 2 Wi EMB Tif 24 fll MDR-TB H15 4 5 ()5
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Hilides B EGFR e KRAS & R 9228 16 ) J5 13 iy e >r
A A vz H

KW AT

[(# Z] BW  AW5EBAEITAL Z 180 JF (next generation sequencing , NGS ) £ AR 7E i i R 43
FWh N AT, FiE ARG I 108 4] fili i A 3 4 3 A A (formalin fixed paraffin
embedded , FFPE ) , [ i} #£47— {01l i (sanger sequencing ) 1 NGS 5 M £E A Ff EGFR Fll KRAS JE[H 1) 58 7%
oL, S5FR 108 BIltEAEA , — AT A 1 5 28 2 AR P R, 534 NGS it B bw
I AM AR . 518 NGS WA A M 0l 35 5 100% . NGS ] LA H T il i IR 4 F-12 Wi, 17
BT NGS fi6 25 I PRI T PR A0 19 B R 28845 8, S 70 88 AT S AR , 07 EUA 7 340 0 B v AT ¢ .

[kgim] Q)T ; ik ; EGFR; KRAS

A new method of gene mutation status detection on EGFR and KRAS of lung

cancer patients and the assessment of clinical application

ZHANG Jieming', YANG Xuexi**

(1. Guangzhou Darui Biotechnology Co., LTD., Guangzhou, Guangdong, China, 510665; 2. Institute of
Antibody Engineering, School of Laboratory Medicine and Biotechnology, Southern Medical University,
Guangzhou, Guangdong, China, 510515)

[ABSTRACT] Objective The feasibility of application of next generation sequencing (NGS)
technology in clinical molecular diagnosis of lung cancer was evaluated in this study. Methods In this
study, the variants of the EGFR and KRAS genes from 108 paraffin - embedded tissues of lung cancer were
detected by both Sanger sequencing and NGS. The variants detected by Sanger sequencing were as also
detected by NGS. Results In 108 cases, NGS detected all the mutations which sanger sequencing detected.
In addition, NGS also detected other gene mutation status that Sanger sequencing missed. Conclusion The
detection accuracy of NGS could reach 100%. NGS could be used in clinical diagnosis of lung cancer, and
NGS can provide more detailed gene mutation information for clinical diagnosis, which provides the basis for
molecular targeted therapy. Moreover NGS also has the market potential and application prospects.

[KEY WORDS] Next generation sequencing ; Lung cancer; EGFR; KRAS
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H gt o H R L2370 BRI 5k 0 >R FH 52
BF 208 S 78 T A R Y 3G 45 I (quantitative polymerase
chain reaction, qPCR) # R o, — XM ¥ H A . qPCR
FEAXT B F PR 8 N 9 A8 R A 7 2 PR R A, —
AR AT LA 5 B> 56 PR 4 o 5848 67 1 () 3 I
SI(RRT AR ) o B IR T2 %
A, Hm IR (— M B SRR I — > 58 AR B
— M) R, MELURS A A IR B 2
A RARFNGRETE

S ARy B | H 3k RS Y Ry
i, B RETEAR S 0% B[R] P4 52 BOXT E A2 B8 1
JF, T MR s T A X DR 2H 2R 4 1 0 R R ]
SR, B RE RS — WA I 22 P 1) 224 9 A8
SUBREIEE (8 P 510, DT [ 28 50 1 2 HURA Y 58748
A A IR REAS DNA F &, K P B s s
A58 K Ton Torrent 73200 i fitidis 6 2 A1 60
A LIFEA EGFR I KRAS JERI 282515 1

1 #REFE

1.1 ARG

QIAamp® DNA FFPE Tissue Kit 4 H 1% [F Qia-
gen /v ] ; Ton Ampliseq™ library kit 2.0, Ion PI™
Template OT2 Kit v3, Ton PI™ Hi-Q™ Sequencing
200 Kit ¥l H 32 [# Life Technology /A 7l ; Nuclease-
Free Water Il F 3¢ ¥ Life Technologies /A 7] ; To/K &
Pt (3BT ali) W 1 T M Ak 2R T 5 B PRI AY
(DAB600) 1 H LKA ik 22 3 R e fy A7 PR 2 w4 3
ABI 3500 H1 HILIJA7 12 BE IR ey A7 BR A vl 4 fit
1.2 BRIREXS

BEHLLEERL 2013 4F 2 2015 4F (0] T 125 & B
TER R A2 S AR /N 48 i s 1) A 5 40 1 2H 21
BEA 108 1. Tk 58 91, Lotk s 50 ], 4R i
1354 3| 88 & Z[A], WF9¢ 4 BB B2 AR B o3 o A%
e, BB A R
1.3 SETk
1.3.1 DNA 25

fdi ] QIAamp® DNA FFPE Tissue Kit $& 8t 7 i
£ W2 ZUREAS DNA 38 o i 355, 75 A% 200 i, 782
DNA, BRA55 BRI DNA
1.3.2 AR

AR A 4 A2 BR o3 i FE TN 2 DNA $i
W, SCRER By A AR 15 B 24 o, By
UL 1, MR AT 2, fdH Ton Ampliseq™ li-

brary kit 2.0 K $2HU ) DNA #4# i SC%E DNA, PCR
FeSEHEY 3 H 9 B, 78 DNA R B v hin b 38
WY 23k , PCR 37 14 SCJ% DNA, Bk 44k 2 % 44
T o S i A% R A 2 S DNA Yk
B o PLES R — R _EHLIT REAR 2 A B 7 10 G 42
A7 MR B PR AN B e oK e A TR P o VR
FEANE IR AAEAS , PRI A2 TR A J5 DNA WREE ke 3
200 pmol/pL, HL 800 pmolDNA it il % . FaRefs
BARATT . {8 Ton PI™ Template OT2 Kit v3 il 5
MFFREMR . 72 PCR WA Z HlA S DNA s
Br#EAAR , If27K PCR, & A2 P A AR A B A ot Mo 4 1
SO AR o i A Ton PI™ Hi-Q™ Sequencing
200 Kit 7E3E I (DA8600)_EiT . bk ki
AL, I AR 1oading ATUFFE T, FALIN

Hi B A £ =Qubit ¥ B (ng/pL) x 107(200 %
660X2).,
1.3.3 AR P E A B

_EHLI %04 3T 1 Torrent source AT )5 2248
B #Mr. 1247 Variant Caller Fll Coverage Analysis i
P AR BIREA B A 25 A . i e, 7E Rl 45
R Irh G OR AR G RA A A AR Y
“GEAR TR AH =590 i, G 485 R A R 0 32 (R 2 A 7
5 GEARHI R < 5%, K I 25 5K A A I PR Aoz
S AT AR G AR PN BE I i /R “Hotspot” 1)

EPRRFHT

1 AR
Figure 1  Progress of NGS
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FE PR G AR Ry WA, HoAg /R 1) COSMIC ID A LA
F£ COSM [ 3 AR IBUAH 17 119 356 R 28 A8 175 L 5 7 878
FRH I R I 7R “Novel ” i 3 PR 28745 S 48 DL 28 A8 1,
B9E7AE . Coverage Analysis J iz I R B8 7 %
PR VAR A, AR IR T R AR
1) A 05 0 3 20 UM A i 4T EGFR Fi KRAS %5
T
1.3.4 — QP

108 5] FFPE FEAS i FH— Q00 5 5 326 4 7 45
(ARSI 2 HATREIN ) , 45 FAE A5t Bl i A5
1.3.1 #2507 DNA, #£47 PCR X} H (%) 7 Bey™ 34, 3R
WHEE I FL UK G ) PCR 4 3834050, %oh 7 184 P g 4l Ak
W S 07 AR R B, D s oy i 7 48 A FH 3k B A
VI E Y ABI 3500 — 1IN ASGHEA I .
1.3.5  — QI FEdE B

PR R 5 AR IR T 51, X 36 R34, 2
(] i B A AR Bl B0, W) Ry 215 948 5 7 L I
ARG, VU] SR A A I B S AR R I, T Ry
a5 5E

2 #R

2.1 g

AR 5T W 108 i) il 9 AL 2R AR, — AR
F¥ 45 W W R EGFR 3% [ BF A 50 87 9], EGFR 3£ [
g% Ar A 3L 21 ), HoH L858R EAE A 15 il
E746_A750delELREA 278 A 3 4], L747-T751del ,
V769_D770insASV ¥4 H A4 1 il , W2 AE G719S K
S7681 A 1|, KRAS FEH SR L , KRAS i [H 1y
A 75 ), KRAS it PR 28 A8 U AL 33 f51] |, L o
Glyl2Asp &2 £ 15 #i] , Glyl2Cys &2 4 5 il ,

Glyl2Val % 45 47 4 4 , Gly13Asp % 45 47 4 ] ,
Glyl12Ala R A8 4 2 i, Gly12Ser., Glyl12Arg ¥4 1
], WZEAE Gly12Asp M Gly12Cys A 14,

£ X EGFR %5 18~21 S/ F . KRAS % 2 5-4b
BT AT R . 455 BN EGFR 3K B A Al
87 ], EGFR 3£ R &7 B3 21 f41] , Hirp L858R AL
£ 15 5], E746_AT750delELREA 257547 3 4], L747-
T751del . V769_D770insASV ] H A 1 i , W 58 75
G719S J% S7681 A 1 ], KRAS J&[X B A 7Y 75 {4,
KRAS L[ 2845 B3 33 5], Horp Gly12Asp RAE 4
15 5l , Gly12Cys 22754 5 4], Gly12Val 227454 4141,
Glyl3Asp RAF H 4 4] , Glyl2Ala R A 2 ),
Gly12Ser.Gly12Arg %45 1 ] , ’L 5% Gly12Asp X
Gly12Cys £ 1 i, il 25 5 W3R 1, S i A B
{RIL 10 BIREAS
2.2 2P ik as R

Fo X —A RN e 235 28, — A At 2 2 — A
JPYA R . EGFR JE AN 2 Ffi 7 i 459 by BH A 4t
21 151, WiFh 7 24 A B 87 451, — ARl e BH A — AT
W B 0 5], — AR B4 — AR FH AL 0
] o R B B AR A 5 AR 5 451 o ) R A
LB GRS 9 1Y) LB, SRR BB R SRR AR
e A6 1 TG 28 A 9 191 o %o R A R A 1 2R AR B
FEl, SRR ELBA M . v e 20 PH P A EC R 1
SMFEARE ], BRI A R — 2, R R
SR EBTEI N 100% . KRAS JE PRSI0 9 e i
VR BRE L 33 441, 2 Fp 7 vk 3 B 75 491, — X
J¥ BEAE AR P BRI 0 1], — AR 3 BR i — AR
FEREPESE 0 B, A A SR — 8, R RS
P ERR TSR 100%

x1 MFERNER

Table 1 Sequencing results in detail

FEA AR AR AR G AR COSMIC ID — AR 7 AR — AR ZEAE A
NBE1 A= R Lisga g - A R Wy A= R
NBE2 A Y LS cpi - A A A Al
NBE3 L858R 2573 T>G COSM6224 L858R 2573 T>G
NBE4 Glyl2Ala 35G>C COSM522 Gly12Ala 35G > C
NBE6 A Y i e - A A A A
NBE7 0 A= 98 WA= 7Y - A= 7 W A= 7
NBE9 E746-A750del (1) 2235-2249 del 15 COSM6223 E746-A750del (1) 2235-2249 del 15
NBE10 Gly13Asp 38G > A COSM532 Gly13Asp 38G > A
NBE12 Livga el LS g - Wy A Y i Al
NBE15 Livga el i v - L858R i v
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Table 2 NGS results in detail

@k E BEHSEE OB RBEA R KA COSMIC & SE[A
chrl 162741794 C T Heterozygous 55.6  Novel - ON_DDR2_5
NBE1 chrd 1807894 G A Homozygous 100 Novel - CHP2_FGFR3_3
chr? 55228053 A T Homozygous 100 Novel - ON_EGFR_2A
chrl7 7577548 C T Heterozygous 49.9  Hotspot COSM6932 CHP2_TP53_6
chrl 162741794 C T Heterozygous 48.1 Novel - ON_DDR2_5
chr2 212812097 T C Homozygous 100 Novel - CHP2_ERBB4_1
NBE2 chrd 1807894 G A Homozygous 100 Novel - CHP2_FGFR3_3
chr? 55228053 A T Homozygous 100 Novel - ON_EGFR_2A
chrl?7 7577547 C A Heterozygous 44.6  Hotspot ~COSM11196 CHP2_TP53_6
chrl? 7579472 G C Heterozygous 67.3 Novel - CHP2_TP53_2
chr2 212812097 T C Homozygous 100 Novel - CHP2_ERBB4_1
chr4 1807894 G A Homozygous 100 Novel - CHP2_FGFR3_3
NBE3 chr7 55228053 A T Homozygous 100 Novel - ON_EGFR_2A
chr? 55259515 T G Heterozygous 46.3  Hotspot COSM6224 CHP2_EGFR_8
chrl7 7578190 T C Heterozygous 36.2 Hotspot ~COSMI10758 CHP2_TP53_5
chrl7 7579472 G C Heterozygous 95.2  Novel - CHP2_TP53_2
chrd 1807894 G A Homozygous 100 Novel - CHP2_FGFR3_3
chr? 55228053 A T Homozygous 100 Novel - ON_EGFR_2A
chr7 140481402 C T Heterozygous 1.9  Hotspot COSM461 CHP2_BRAF_1
NBE4 chrl0 89624218 C G Heterozygous 48.7  Hotspot COSM5915 CHP2_PTEN_1
chrl2 25398284 C G Heterozygous 36.9  Hotspot COSM522 CHP2_KRAS_1
chrl? 7577538 C T Heterozygous 2.3 Hotspot ~ COSM10662 CHP2_TP53_6
chrl? 7579472 G C Heterozygous 95.8  Novel - CHP2_TP53_2
chrl 162741794 C T Heterozygous 49.9  Novel - ON_DDR2_5
chr2 212812097 T C Heterozygous 64.5  Novel - CHP2_ERBB4_1
chr3 41266137 C T Heterozygous 58 Hotspot COSM5667 CHP2_CTNNBI_1
chr3 178952085 A G Heterozygous 30.8  Hotspot COSM775 CHP2_PIK3CA_10
NBEG chrd 1807894 G A Homozygous 100 Novel - CHP2_FGFR3_3
chr? 55228053 A T Homozygous 100 Novel - ON_EGFR_2A
chr7 140453155 C T Heterozygous 26.4  Hotspot ~COSM27639 CHP2_BRAF_2
chrl?7 7578401 G T Heterozygous 6.8 Novel - CHP2_TP53_4
chrl? 7579472 G C Heterozygous 95 Novel - CHP2_TP53_2
chrl? 7579473 G C Heterozygous 3.7 Novel - CHP2_TP53_2

2.3 AR R Ak

AR R A A 5 AR X SRR AE X
DU FE A 57 AP B S AT AR AR 2848 . 36 2y He
5 BIREAS A I 45
3 itig

ARSI 2 A FEH 6 AF e T AR 1
W, Hoh EGFR LN %5 18~21 S4M 7  KRAS FE[H
%23 55N S8 108 FIREA AR 4G
5 — AR H AR XIS R . 5540, AR
PR R A A A AL R 2848, i TP53 \PTEN |
CTNNBI .PIK3CA .BRAF., /AU FF4 A HA &
FEAVRERL, BE— A 2L R i 2 AL, 1A R

X DNA Fl i, {0 /0 S AR AR B Al G #7026 PR 5
ARG UL , WA SRR A RO MELE S B R vy . —
AR R AN B R G 37 i AT A 2 3R P 31
{EL 38 AR (— e BN e s 1y L REAS I B A~ S
1), BB 5 AL AL S A7 PEAGIN 1 A BE A€ HEAG:
DN, AR SR AHRE AN B — AR ARG A
MRFERAE , JR AT AFAEZ PR AR, — 4G
Fy (1] 5y 32 0, MELUHI T AR Y B L — A
JPXE LUK 52 2 S8 REAS HERf RS HE LSS R, AR
J T LAY A DR R A I BT, ) 22 [ A 22
AFERATE DL T, BRI R S5 2R , R i AR
7o T35, AR b ] LR BLHAB AR A e
ARl R R A SR AL 2 A (5 5 A TR T 25
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(R34 5 38 1T L) K BT I Bt SR AR DG 3 PR . ARl
G AR A T 285 S e B — 3, A A A DU s
() ARG 38 £ b b — 03 SR A g, S RE 2 H
I ARSI A ML 56 A 752K

WF9E & B, FEAE/ N g A Ak FH 2548 536
Jrep, B T R A A R R AR B,
FR A [ B DA FH A L 9 V6T 24540 AT LAA R0 3
I I 2 R AR 2014 4 25 [F [F 7 25 BT
% #% (National Comprehensive Cancer Network,
NCCN) A CIE/INAH e it 16 R S5 B ma (R LRI )
KRAS 775 Fl EGFR-TKI N R 2545 5%, KRAS H%F
He R N EGFR-TKLVAY T . BRI T2
Yy 20 At XM 55, o R AR B AR R
AN 25 e T S LAY 250 RIVE R 97 R
KRR AN . SR RIRYT 290 KRR , BIE
FRARG, 30 A 3000 A 6 3 6 PR s AR RS ) B 2R
WEREIRYT 2540, B s 4 o 55, o8 A1 A 250 5 R 7
o AWK EGFR 2875 74 21 5], KRAS B /= 7
75 ], 3 e FE A T TKIBUER, dEilU il S R e e
W JEIEE RGN o SIS AT LA K B
T i R LR S AR R, I R 2 RS L 8K
AL Z o AR UKL XoF it A DG LR EG-
FR 1 KRAS , {0 AR ] AR B AG 2243 B 4
NRAS .BRAF \TP53 %, NRAS RZZAFHET HE MRS
AR AR e PR 4 R P s B R B S
LG IE T NRAS 9878 %0 25% . BRAF 527 AFAE
THEERAMBAZRE " . KRAS %AW L A 1E K
F i Al B i G A B BRI A7 AE 3 B
FE 3N (KRAS .HRAS \NRAS) ({28755 | TP53 5875
FELETF ZREAE 2 b o e & A T AN R IR 24>
FEPH T A R 5 AR Al T REAEAE T 2 R AE "
AR AN Ry BT A v PR AGE I, A W LA FH T
i v, ARy HAT R & i 1 fiti

A5t o

Sk

[1] Jemal A, Bray F, Center MM, et al. Global cancer sta-
tistics [J]. CA Cancer J Clin, 2011, 61(2) :69-90.

[2] Ferlay J, Shin HR, Bray F, et al. Estimates of world-
wide burden of cancer in 2008: GLOBOCAN 2008
[J]. IntJ Cancer, 2010, 127(12):2893-2917.

[3] Bennett EA, Massilani D, Lizzo G, et al. Library con-
struction for ancient genomics: Single strand or double
strand?[J]. Biotechniques, 2014, 56(6) :289-290.

(4]

(5]

(6]

(7]

(8]

(9]

(10]

(11]

[12]

[13]

[14]

[15]

[16]

Maus MK, Grimminger PP, Mack PC, et al. KRAS
mutations in non-small-cell lung cancer and colorectal
cancer: Implications for EGFR - targeted therapies [J].
Lung Cancer, 2014, 83(2):163-167.

Cuneo KC, Mukesh KN, Dipankar R, et al. EGFR tar-
geted therapies and radiation: Optimizing efficacy by
appropriate drug scheduling and patient selection [J].
Pharmacology & Therapeutics, 2015, 154:67-77.
AR, IR SC, THEAE S AR RO S e H
ZWiI]. 7 T2 SR AR, 2014, 6(3) : 198-
203.

W, 4, ik, & TR —URE ORI A
KPR E TR M (7], 38t4% , 2011, 33(8) :829-
846.

Samuel AY, Sanja D, Yuri EN, et al. Pulmonary lang-
erhans cell histiocytosis: profiling of multifocal tumors
using next- generation sequencing identifies concordant
occurrence of BRAF V600E mutations [J]. Chest,
2013, 143(6) :1679-1684.

van Zandwijk N, Mathy A, Boerrigter L, et al. EGFR
and KRAS mutations as criteria for treatment with tyro-
sine kinase inhibitors: retro - and prospective observa-
tions in non-small cell lung cancer [J]. Ann Oncol,
2007,18(1):99-103.

NCCN. 2014 45 3F /N il i e DA 52 e i (b [ )
[EB/OL]. www.ncen.org. 2014-03-31/2016-09-21.
Tenedini E, Bernardis I, Artusi V, et al.Targeted can-
cer exome sequencing reveals recurrent mutations in
myeloproliferative neoplasms[J]. Leuk, 2014, 28(5):
1052-1059.

Sclafani F, Gullo G, Sheahan K, et al. BRAF muta-
tions in melanoma and colorectal cancer: A single onco-
genic mutation with different tumour phenotypes and
clinical implications [J]. Crit Rev Oncol Hematol,
2013, 87(1):55-68.

Martin J, Zongli Z, Jessica W, et al. Flmpact of next-
generation sequencing on the clinical diagnosis of pan-
creatic cysts[] ]. Gastrointestinal Endoscopy, 2016, 83
(1):140-148.

Marta HV, Chen CC, Shyng-Shiou FY, et al. KRAS
mutations: Analytical considerations[J]. Clinica Chim-
ica Acta, 2014, 431:211-220.

Chang YS, Lin IL, Yeh KT, et al. Rapid detection of
KRAS, NRAS, HRAS, and BRAF hotspot mutations
in thyrod cancer using the multiplex primer extension
[J]. Clinical Biochemistry, 2013, 46(15):1572-1577.
William MK, Wang PY, Hwang PM. TP53 mutation,
mitochondria and cancer[J]. Current Opinion in Genet-
ics & Development, 2016, 38:16-22.



- 28 - BTEWEIEITAGE 20174E 1 #59% 4514 T Mol Diagn Ther, January 2017, Vol. 9 No. 1
~ -
0'1,/(} 3 e

NGS Kl LIRS 3 m ik 243 P 58 28 135 O S FEI AR

=X

T4l ER' BBE mEDT

(# E] B&Y BN ETFLEF N HBY YMDD 281500, 4558 F — 545 A (next generation
sequencing, NGS ) Kl HBV 1M 245 PR 58 48 (R m] 4 1 K g 5 1 5 H YMDD 58748 (AR e, I R PR 24548
WE%,  FHik  ZH NGS MFHAXIEER 100 Bl RFEA T HBV YMDD 2848 (G, I 511 PRAS
D &ARE Sanger M PRI P25 T THU . S5 iz HI NGS K 100 1l HBV #EA4%, Hid YMDD ¥74E
71 88 1], HBV YMDD [ 24 5L K 575 12 4] , 55 Sanger M /5 1 09 I )7 25 B 52 MHAT . G518 AWFoEgs 3
7R, NGS FARR F T HBV i 245 5L R 585, J M) 5 HBV ifif 24 58 28 JC I W AH DG

[£43A] NGS; HBV; it 25 3 [F 515

Next generation Sequencing in study of drug-resistance genes and the clinical

significance of hepatitis B virus

WANG Chuangjun', WANG Qing', CAO Zhijia', YANG Xuexi’*

(1. Guangzhou Darui Biotechnology Co., LTD., Guangzhou, Guangdong, China, 510665; 2. Institute of
Antibody Engineering, School of Laboratory Medicine and Biotechnology, Southern Medical University,
Guangzhou, Guangdong, China, 510515)

[ABSTRACT] Objective To explore the feasibility of HBV resistance mutation detection by next
generation sequencing (NGS) technology as well as to examine the correlation of the patient’s gender with his or
her YMDD mutation. Thus, it can provide a reference for clinical diagnostic agents. Methods NGS
technology was used in this study to detect the HBV YMDD mutation from 100 collected cases of clinical
samples. These results were compared with the Sanger sequencing results, which is the gold standard for clinical
detection. Results In these 100 cases of HBV samples, 88 cases of HBV YMDD wild type and 12 cases
YMDD resistant mutation were detected. The sequencing results were the same as the Sanger sequencing
results. Conclusions The results of this study showed NGS technology can be used to detect HBV resistance
mutations. Furthermore, the patient’s gender has no signifi cantcorrelation with the HBV resistance mutations.

[KEY WORD] NGS; HBV; Resistance gene mutations

A R 5 B (hepatitis B virus, HBV ) JE 4t 5
TR, 5 T A 20 20 (World Health Orga-
nization, WHO) i) 845 .7 , BRI AT 2.4 1L G
H LR 80 1 ASET 5 HBV A G 1Y I Ik
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R (B2 )5, H ik K€ (Lamivudine,
LAM) JlI#% 3TC , VR 45— Att Hifli 1 i 4% 2%
IGIT 25, DR A o o 52 RE g o S
HLY7 i), 38 A R B B 1) s B,
TRIT I A B PR . (DR L TE VA T R 40 B PN o 7
() IR TE cDNA, B K250, &) & BTt 32 1
L. 3 4h  HBV & il i B8 v 47 A 300 5 S it
T2 300 5 SR TR = S IE 76 1 L 7 42 i 3 6 S
FRTERE K, R = AR T K A T R AN T, 1
HBV £ 15 F R N R K& 05 H ¥ 9 2
10, HBV B R - H i 2 R - KR TR MR- K1)
R (YMDD ) 48 53 5% oK 93 5 245 77 A= 5
R 4075 50 1t180 . rt204 1 11207,

A A} 5% iz A Ton Torrent Proton™ il % 2 48 %}
AR B 100 Bililfs REEAHEA T HBV it 25 56 P AR 53 (1)
R, I 5115 PRAG I 4 B5 4 1) Sanger I 7 25 51 i

A7 HeXT, 6 UE NGS K0+ ARG 2 JF #8351 HBV
YMDD %8748 (Al A7V, #5857 /B & P00 5 HBV i 24
F PR AR S R AH S, SR I PRIA T T 58 1) R A& 44t
5%,

1 HESH®

11 HEAR

B YBURR 2 B R I B 28I PR 12 9 HBV T} 24
() I AR A 100 491, v 55 1 68 ], 24 32 4], 4F
W% 22~65 %, AR (37.02+12.07) % 5 FH FHAE
A1 B
1.2 A% 5k

1.2.1 Y3
ARSI FEAUAME B R 1,
1.2.2 5

ARSI T2 B IR 2.

1 UHB/ER
Table 1 The information of instruments
SR 24 Pk S e

Veriti PCR 1Y Life Technologies /A 7] (3£ [H ) 4375786
Ton One Touch™ 2.0 System Life Technologies 2~ 7] ([ ) 4474779
Ton Proton™ System Life Technologies 7 F] ([ ) 4476610
ABI 3500 DX J:[H 73 HrAY Life Technologies 2~ ] (FE[H ) 4406019

F2 HAER

Table 2 The information of reagents
1R 44 B S ise)

PR BGAR) & (B O R )

HA L R Sk 2 i DA e 3 A PR 2 )

#DA-7146 48

SanPrep #30 PCR =44k ik & A T AR TR ) B518141-0100
Ton AmpliSeq™ Library Kit 2.0 Life Technologies 2 A ([ ) 4480441
Ton PI™ Hi-Q™ OT2 Reagents 200 kit Life Technologies 2% ] (FE[H ) A26434
Ton PI™ Hi-Q™ Sequencing 200 Kit Life Technologies 2> 7] ( 32 [H ) 4488315
Qubit® dsDNA HS Assay Kit Life Technologies /A 7] (3£ [H ) Q32854

1.3 ik
1.3.1  FEAS DNA $21

il FH P LR 23R 2 i R A A B W) A 7= A%
PR P R B (B O AR ) | P 44 BaR) Ul B 5
PEATERAE 8 Qubit® 3.0 61T e [FI 2SR xR
JE IR TR . $EHUS B DNA -7 T-20C,
1.3.2 DNA UM

PEIUAT 2] 1) DNA FEAS 838 22 1% PCR J5v& "

A4 J5 R A= T SanPrep #£3X PCR 7= 4li fk i 57 &
P17 4li 4k, fi H Ton AmpliSeq ™ Library Kit 2.0
(Life Technologies 7~ Al , 3€ [ ) #t 417 HBV FEA SCJE
Fagdt o HLARE R AN R I kb T — = Y alifh—
B -W Aib T P Y — P Al — S
JEE 5 U o

SCPERG R 58 B AT ATCUKA | BR i 5 2 AR
il fr AR A S
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1.3.3  EHLINF
1.3.3.1 RAEXE

F 1.3.2 15 B 1) DNA SCPE ¥ 52 7 B 51 200
pmol/L, FIRBUREG G, B N — 5L HeE.
1.3.3.2 A il 7 AR o 4

fff F§ Ton PI™ Hi- Q™ OT2 Reagents 200 kit
(Life Technologies 2\ 7] , 3¢ [ ) 7] & , 7F Ion One
Touch™ 2.0 System {¥ % (Life Technologies 2 F] , 5%
) b A% 4 BB B4, X B — 2D S 45 3
FRRE AR ST A T R T 2 RS AR 4
1.3.3.3  DA8600 Il J5 {3 ¥

i A Ton PI™ Hi-Q™ Sequencing 200 Kit (Life
Technologies /A F , 3¢ 8 ) i & , /4% 4 FE L 45
RAEXS |25 SR A ] A AV AR 5 5 I i 4 3
AR G SCEREA BEA T RE DR I P

e R AR UE - 1) BHPE BT - DL 6 wL FHE
45 AR R REAG A 4 R Sl B B AT A
00 85 SR N SRy A AR A R o 2) BRIV A
PL6 wL B B i A SR 1R A6 i, 2 Rt 7R) & 15 B
AT RN A5 I 25 SR 0 A AR R B B . 3)

Ph b 1) . 2) 75 EE[m] i e, 75 W) 75 B R S
1.3.4  XFHESCEG

it P L2 A 2 L DR A AT BR A F A R Y
IR 4% 95 1 it 24 35 PR € A5 A6 I X 771 & (PCR-
JF ) (B 205 W (ME ) 7 2014 55 3401444 5 ) Xf
100 B #E A HEAT X RS 56, 56 UF NGS I 4% AR
JPEER

2 H#R

2.1 HBV YMDD 28 K5 il 45 5
NGS ] 7> F A A #5321 1) 45 5 4, 100 4]

HBV #EA 3245 HBV YMDD 7 4= %Y 88 4],
HBV YMDD % 745 %1 12 4 ( H: v YIDD 725 53 8 4],
YVDD 255 4 4] ), H-5 %F #8 J7 1: Sanger Ml 7 4%
HEXF IEB6 8 100% , W6 3,
2.2 HBV YMDD %78 54 % i A1 e

HBV i} 25 & 5 15 4 A (YMDD ) BEAS 53 4 59
Bl , Lok 20 B s HBV i 24 3 PH 28 A e A v, B3 4k 8
B, Lotk A, WG4 LA 25 R gt B (P>
0.05)(£4),

#£3 HBVMHAEERT NGS MG R

Table 3 The results of HBV drug-resistance gene sequencing

FEAG S A4S Allele Call AR AR — AP 2 R AL
11 YVDD Homozygous 739A>G YVDD GTG
17 YIDD Homozygous 741G >T YIDD ATT
21 YVDD Homozygous 739A>G YVDD GTG
25 YIDD Homozygous 741G >T YIDD ATT
28 YIDD Homozygous 741G>T YIDD ATT
44 YIDD Homozygous 741G >T YIDD ATT
48 YIDD Homozygous 741G>T YIDD ATT
51 YIDD Homozygous 741G>T YIDD ATT
54 YVDD Homozygous 739A>G YVDD GTG
73 YIDD Heterozygous 741G>T YIDD ATT
89 YIDD Heterozygous 741G >T YIDD ATT
90 YVDD Heterozygous 739A>G YVDD GTG

Absent [ Wik 4 : 76 15228 Hot Spot 45 4F T, JF 4 IR AE 8k # coverage (35 ) < 6 FI 4 “Absent”

XF 2% 4 BOE R RS Bk H= & YR S
HBV T 25 35 [ 58 28 A A5, H= L& 5] 5 HBV
, 18 ¥=1.950 4<

i 25 2% AR 5G o R J7 K 3 24 3

X 00s.=3.84, Bl P>0.05, {548 H,, %52 Hyo 4518 i

A5 HBV (it 255 N A A
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Table 4 The correlation between patients’ gender and
HBV YMDD mutation

P
G
5 &
YMDD 59 29
YIDD
3 4
YVDD

2.3 2 PRI Ty A S S AT

100 ] BE A v, 28 %6F B8y 3 Sanger W ¥ 15 6
I, HBV Tif 24 3 5 B A= AU A5 88 3l ; HBV Tiif 24 3 [A]
AR 1249, Horb YIDD €754 8 f4i, YVDD %€
A 4B, W HBV i 24 3 R SR o0 12.0% 7
28 NGS W 7 B ARG M, 2 it 25 3 F 52 AR B A 12
i, Forb YIDD 284545 8 4, YVDD 24845 4 f4i] ; B
AR (YMDD) 4 88 4],  Sanger il J¥ % 1 NGS 1l
FP i W 3 R 4 SR b — 3, R RR S L EA
PN 100% , W 5.

RS 2FIFRARDNF L RILE
Table 5 The results comparision of NGS and Sanger

Sequencing

Xif BE 5 = (Sanger I 75 )

B A

WA W BiE At
FH = 12(a) 0(c) 12

NGS
BHE 0(b) 838(d) 88
S 12 88 100

2R 5 HEE AT A AR SE 5 Y R BUE=100%%
[a/(a+c) |, 4 HPE=100%x[d/(b+d) |, 4G & K=
100%% [ (a+d)/(b+c) |o RALNERIRF % P54
S ) (1 9 P 2L B E A, SURRECPH R . R
REE=12/(1240)% 100%= 100% ., ¥5F1EFe 15 %
PEFRAG H TG 289 1] 1 %o R ZH B8 ) E A1), SRR
ECRAMER . HIRR 5 1E=88/(0+88) % 100%= 100% .
HERGPE 48 ECPHE A B A 5 SRR B He ] B
HERRTE=(12+88)/100x 100%= 100% .

3 g

A S 5a ] NGS I F 5 AR X 100 Bl FEAS
HEATAG N, NGS J& 3L T2 SR H AR, B R 8 A

(18 45 A~ B L L 19 ok R 32 T 7% 5 B DNA T 41 1
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fiif 24 5 DX B AR 7R 88 4], S AR Y 12 4], Bk, AR S
515 i I A ARG 00 PR 58 AR 1 A A v P 3
Sanger Wl J37 12 I )7 235 SR AR g % BE, Lo X B
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R P XV A K AR S A A S A I
V£, T A 24 HBV DNA fY & 511, 7E K IR
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DNA S 45 Wik G i S A 2 R D e PRI s B i
RiZWi A

FMKR XA A SRR MAEE RS

(# ZE]1 B T DNA & & 20 b7 HIB L 40 M 2 A6 00 X 20 1 B I B 332 W 1 1 1T 9
Fik IR BE 2013 4F 8 A & 2015 4F 8 A [A] 145 44 1 1 FLHE #  /F DNA & it 73 #1 /6 25 (DNA image
cytometer , DNA-ICM ) Fl1 ¥ 3 4 Jitd 2% 46 0 ( thinprep cytologic test, TCT) , Hu 45 H: — 2 161312 W7 (1) R Fl
Set . W Logistic [HIAREAY , 224 ROC {14315 i 26 T Wi F2X (area under curve , AUC) SRIFAN 45 48 45
FZWif(E, 4% DNA-ICM AU i B 3 B 5 &+ TCT Azl . TCT A& i A1 DNA-ICM A I 5/t
53508 84.21% (32/38 ) F1 94.74% (36/38 ) , ¢ 5 1 4351 24 65% (13/20) F1 85% (17/20) , 2 P 7 ik Ik & 12
W PR B G R TG B ROC HiT 2R F i AL AUC 5 0.94, 7 T 2 Bh B 350G I B9 AUC, 43 315 0.90.0.75
L4t WE M R, DNA-ICM AY AU PE RN AR S M I S 7 7 TCT A, WiKs 2 R i AR S &, ol IR K b
R v X S T B 2 W B

[£58iA] DNA RN WAL I8 BUR

The diagnostic value of DNA image cytometer and thinprep cytologic test for

malignant peritoneal effusion

HUANG Liuyan', LIU Chongmei’*, MAO Min®, ZOU Ya’, YANG Juan', ZHANG Xuechun'

(1. Graduate School of University of South China, Hengyang, Hunan, China, 421001 ; 2. Department of Pa-
thology , Yueyang Second People’s Hospital, Yueyang, Hunan, China, 414000)

[ABSTRACT] Objective To study the application of DNA image cytometer (DNA-ICM) and thinprep
cytologic test (TCT) for the diagnosis of malignant peritoneal effusion. Methods We collected the ascites
of 145 patients in the second people’s hospital of Yueyang from August 2013 to August 2015. All ascites
sample were detected by DNA-ICM and TCT, their sensitivity and specificity were then compared.Utilizing
applied logistic regression, receiver operating characteristic (ROC) curve was plotted and the area under ROC
curve (AUC) was calculated to assess the diagnostic value of each index. Results The positive detection
rate of malignant cells in ascites by DNA -ICM was higher than by TCT, the difference between the two
methods was significant (P<0.05). The sensitivity of TCT diagnosis of malignant ascites was 84.21% ,
specificity was 65% (P<0.05). The sensitivity of DNA - ICM diagnosis of malignant ascites was 94.74% ,
specificity was 85% (P<0.05). The AUC of the combined examination of DNA-ICM and TCT for malignant
peritoneal effusion was 0.94, higher than the AUC of DNA-ICM and TCT single index examinations, which
was 0.90 and 0.75 respectively. Conclusions Compared with thinprep cytologic test, DNA quantitative
analysis has a higher sensitivity and specificity. We can greatly improve the accuracy of diagnosis of malignant
ascites with a combination of the two methods.

[KEY WORDS] DNA image cytometer; Thinprep cytologic test; Peritoneal effusion
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i FROR R I R 8 DL R 2 — |, BB A 1 1Y)
A VBT s RRORR 1) R X TR R 12T A
BE R o WK A 2% 4% DU (thinprep cytologic
test, TCT) 42 % 5l B 2% M IS i AR i s 2 0y 1, B
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1 DNA-ICM H5:3] ,

1.2 AN
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il DNA EIEE & 70 11 R 50 4l DR A7 W DL 2L
A G R ) (B T 22 5 B B2 7 2 B A7 BR A
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1.3 Jiik
1.3.1  TCT & 5%

W 1 s FOBUBR AR B 1 850045 T, e 5 1R
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W, BIRAMEEG30s, EELETIMA 12
mL 20 AR AW, #E 5 min, FEE FIE W RS
W EBC4 L9 v VR 2 5 mL B FR AN TR &) )5, I i
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min, 2 75 & B I8 AORE - F 21 9% 5,3 (hematoxylin-
eosin staining , HE) 44 {0, , &} 7, 1740 o B K, Hi 3%
Bb 2 {7 GEUEE BRI B -, 5 DL 48 M 40 i ) 52
S BAE BT UL AZ S Y A0 Al A R 4 e s
BH A .

1.3.2 DNA-ICM #7512

W T 4% 2 5K 2 A0 A £ 4T Peulgen Y, 4%
JETE4: H sh 4 il DNA UG & 00T R 40, #1783
AL P 3% 2 58 MoticBA6.0 42 [ 350 i W

DELL370 T/ ¥4 . MoticamPro205C %14 3k & H 3l
IR I B A AL, R G 4 T A 20 A
ATHREIE | b A e 40 JoT 6 455 0 R A o A X
MR AR 2R G212 W 400 B A 448 i DNA A5 4K 73
Br, 25 A WR 3 FhF AL . IE 5 4 i i DNA
5% (DNA Index,DI) 4 1, B y —f (R4 ffd (2C) ,
TG ST AR 20 R 5 5 A M . AC 20 IR BOR T4k
W 448 S 5 1 5% , {0 TC A5 TR 40 12 Wl 3 A
A 3/~ LLE DI>2.5 1Y 40 A sl S A% 1A 4t i 0412
R HPE
1.4 GEitsorr

VL A s 2R 2H 2112 W ol bR dE 3 0l it 5E
H TCT 4 1 Fil DNA-ICM A6 0 Ay 5 Ja e 0 4
S . SR G R SPSS 17.0 k4 i 47 % 4 Ab
P, H Logistic [B] 15 43 M7 i 1€ 48 & I & 37 [\ 15
Jr B, X BT AR K B 4R bR #E 4T ROC il £
AT .

2 #R

2.1 TCT K5 DNA-ICM £l % He

145 B 18 fis BUR bR AR B TCT Kl 37 461 B4
DNA-ICM #5 il 48 {51 FH4: , e 48 1] 3 38 3 A~ 5%
3 /LA DI=2.5 11 5 A 4 200 it a8 S 4% 1 40 i e
12 44 1 B 1~2 > DI=2.5 [ A% R 40 il . TCT 6
A5 L9 B B AN 37 R A bR A T K AT 37
135t B DI=2.5 1 AT R 40 M . TCT A #x WL /b
B 5 A0 i 1Y 10 B4R AR, DNA-ICM A5l 47 8
it DI=2.5 (1) S A5 R 40 e . 2 4] TCT #5 #x 4 BH
P 1] DNA-ICM il >4 B 14 . 93 il Mg K
TCT #4811 H BB BH4 , 1l DNA-ICM A5l 4=
BRBAME . 2 Bl A 5 vk 45 2R 3, DNA-ICM £ 1]
0 BE PG, R T TCT Rl 5 i, W36 1. &l
1~3,

R1 145 GIR B REFR K DNA-ICM #&ill 5 TCT &
TR (n)
Table 1 145 cases of benign and malignant ascites
by DNA-ICM and TCT diagnosis(n)

. TCT #1il] DNA-ICM #&:
L n

B SOOIEW PP Bk
SEVEMEIEREOR 52 28 9 10 5 48 4

RYBEER® 93 0 8 16 69 0 93
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(HE,x200)
Figure 1 The positive results of TCT in patients with malig-
nant peritoneal effusion (HE, X200)
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Figure 2 Benign peritoneal effusion in patients with cell

DNA times physical examination
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Figure 3 Malignant peritoneal effusion in patients with DNA

times physical examination
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Table 2 Comparison of TCT, DNA-ICM and histopathology
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Figure 4 ROC curve analysis TCT, DNA-ICM and two

kinds of methods combination for detection
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HF# 4 AFP. TP ALB . SOD £l /R A

Bt R NEXL KEH #rdk KM OMMHE KK BRI

(5 ZE] BB iR A (alpha fetal protein, AFP) | [fil. 74 &1 25 [ (total protein, TP) . [ 2 [
(albumin, ALB) Dk M # %0 Ak ) B Ak [ (superoxide dismutase, SOD) £ iT-J i 35 v 9 728 4k B2 FL I IR &
No FHiE X200 FIFF A9 ABRAE R B3 B 50 B 1 F X B BE AR W] R T AFP TP \ALB L) K
SOD ARG , X6 0 25 5 5% FH ¢ K 0 A0 o2 K BT G830 AT, FL A8 4 R R AE TG B 5 10 % %o B i |
JF99 £ 5 I A TR A 22 5 DA SO s ARG T R . B8R I 0 R4 5 P 20 PR e 21
) AFP TP ,ALB .SOD kil 45 R AH L, 22 5 BA G145 L (P < 0.05) 5 1 1E 8 X R4 5 1 R 4114 AFP
ALB , SOD £ 2% 5 Lb X /R 22 A ST 2 L (P <0.05) , TP K45 R R 2R LG22 X (P>
0.05) 3 XF Hb 23 BT T 9 2 5 R Ak 2H 46, 00 25 5 5 7%, AFP . SOD 2% R B Bi 12 X (P < 0.05) , TP . ALB 5
45 5 R 22 5+ TC G T4 78 L(P > 0.05) 5 XF Lo 2 BT i 40 45 1 9 414G I 25 5 | 7R, AFP L ALB . SOD 2%
AR (P <0.05), TP KINZE R B R 2 5 G228 L (P> 0.05) ; 2 K M bEA 78 K Hh 3%
Al UL 3 41 AFP . ALB .SOD 5% ki th 3622 5 G253 L (P < 0.05) 5 111 TP FHAEKG 28 3 21 W] 22 = e 48
IFEE L (P>005), 458 R EE M AFP TP ALB . SOD ‘5 {i# fE & 77 /¢ i 5 1E 22 5%, H 5w
55 110 Jon e HL S A R SR B R 1, T A S s I R R I AR

(i) s, BIREN,; BEN; H&EM; BEy b

Clinical significance of detection of AFP, TP, ALB and SOD in hepatopathy

patients

LU Xingre*, CHEN Fengyu, LIU Xiaowen, ZI Yunju, FAN Xiaodong, YUAN Diao, HE Xiang,
ZHU Deyong, LU Yu

(Laboratory of Wenshan Prefecture People’s Hospital, Wenshan state, Yunnan, China, 663000)

[ABSTRACT] Objective To observe the change and clinical significance of AFP, TP, ALB, and SOD
in hepatopathy patients. Methods AFP, TP, ALB, and SOD in 200 cases of hepatopathy patients who
complied with experiment standards and 50 cases of healthy controls were detected simultaneously, T-test and
the Chi-square test were used to compare the difference and detection sensitivities between cases and control
group, respectively. Results The results showed that the difference of the plasma levels of AFP, TP, ALB
and SOD in liver cancer and liver cirrhosis was statistically significant when compared with control group (P<
0.05); Significant differences existed in AFP, ALB and SOD in hepatitis compared with the control group (P<
0.05) while TP was no statistically significant difference between these two groups (P>0.05); The statistical
values revealed that there were significant correlation between liver cancer and liver cirrhosis with the plasma
levels of AFP, and SOD (P<0.05) while TP and ALB was not significantly different between these two groups
(P>0.05); Meanwhile, statistical significance was found in groups of liver cancer and hepatitis patients with the

plasma levels of AFP, ALB and SOD (P<0.05), instead, TP levels were not significantly different between

£ 478 B R SHEAHR LT R (863 %)) (2014AA022304)
Ve i SO AR E RAEIRA, & d, b M 663000
Y8 RAE SR, E-mail : luxingre@126.com
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these two groups (P>0.05); The abnormal detection rate of AFP, ALB and SOD was analyzed by x* test and the

result showed that there were statistically significant differences among the three groups (£<0.05) and TP was

the exact contrary (P>0.05). Conclusion Compared hepatopathy patients groups with healthy controls, the

plasma levels of AFP, TP, ALB and SOD have significant differences (P<0.05); and the exception rate

increased as the symptom became more serious, which can be used as an index that can respond to the

condition of patients with liver disease.

[KEY WORDS] Hepatopathy patients; Alpha fetal protein; Total protein; Albumin; Superoxide
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0.05) 5 XJ b 43 B I 96 4 -5 0 B Ak 28 4 0 285 2R
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AFP ALB .SOD 2 %A 4t it2¢ 5 L (P <0.05), TP
R 25 3R BoR 22 G 2# 5 L (P> 0.05) , T4
ERFE,

%1 448 AFP.TP.ALB % SOD 7k F tb
Table 1 Compared concentrations of AFP,TP,ALB and SOD among the 4 groups

21 5] n AFP(ng/mL) TP(g/L) ALB(g/L) SOD(U/mL)
JHF g 20 100 185.66+43.25* 65.21£7.07* 23.12+2.15% 53.46+15.68*
JHFfiE Ak 2H 50 105.73+38.79%* 67.38+8.65% 29.33+5.41% 115.62+37.42%"
R A 50 47.06295.29%" 72.31+3.98 35.95+2.77+ 117.82+19.85**
XJ 2 50 8.51+2.72 73.15+3.95 41.13+2.71 130.55+22.97

SIEF XA A, P <0.05; 5FEA LE, P <0.05
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*2 KEMKES AFP.TP.ALB.SOD REHRHELILER
[n(%)]
Table 2 The abnormal rate of AFP/TP/ALB/SOD in
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fraEfbZ 50 47(94) 13(26) 43(86) 18(36)
A 50 39(78) 9(18) 16(32) 11(22)
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P — 0.000  0.084  0.000  0.000
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Clinical research of luteinizing hormone (LH) quantitative diagnostic kit by

chemiluminescent immunoassay (CLIA)

ZHOU Ying', FANG Wanxian®’, WU Yingsong®*

(1. Guangzhou Center for Disease Control and Prevention, Guangzhou, Guangdong, China, 510440; 2.
Guangzhou Darui Biotechnology Co., Ltd., Guangzhou, Guangdong, China, 510663; 3. Southern Medical
University, Guangzhou, Guangdong, China, 510515)

[ABSTRACT] Objective To investigate the clinical value of the new Luteinizing Hormone Quantitative
Diagnostic Kit by Chemiluminescent Immunoassay (LH-CLIA kit) produced by Darui Biotechnology Co., Ltd.
for detection of LH by CLIA. Methods In a double blind controlled trial, the Darui LH - CLIA kit was
compared against the Abbot LH-CLIA kit by measuring the LH levels of 335 serum samples. With LH-CLIA kit
produced by Abbott (Chemiluminescence particles immunoassays) as a control, and with LH-CLIA kit produced
by Roche (electrochemical luminescence method) as an inspection test. According to the kit instructions to
operate, to calculate and analysis the coincidence rate and correlation of LH - CLIA kit produced by Darui
Biotechnology Co., Ltd. Results Compared with the Abbott LH-CMIA kit, the abnormal coincidence rate
was 95.8%, and the normal coincidence rate was 95.2%, the total coincidence rate was 95.4%, the Kappa value
was 0.898 (P<0.01). The analysis of quantitative determination indicated that measured serum sample value by
Darui LH-CLIA kit is close to Abbott LH-CMIA kit. The linear regression equation was Y=0.358+0.961X, the
correlation coefficient was 0.988 (P<0.01), which showed good correlation. Compared with the serums, the
Kappa value of the plasmas was 1.000 (P<0.01), the correlation coefficient was 0.999 (P<0.01), the linear
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regression equation was Y=0.120 +0.966X. The specificity samples test result was normal. Conclusion

Darui LH-CLIA Kit is a valuable diagnostic kit for clinic application.

[KEY WORDS] Luteinizing hormone (LH); Chemiluminescent immunoassay (CLIA); Kit
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& B AT R T30, A6 B AR MR AR S5 1 R 2 h B LR

[X8iR] AZLRNEE: il BEEpn

3

Experiment research of HPV 13 high-risk types in 3 221 outpatients of Beijing
ZHANG Jing, GUO Jianwei*, CHENG Changguo, LI Wenjun, MA Zhijia
(Department of Clinical Laboratory, Navy General Hospital, Beijing, China, 100048)

[ABSTRACT] Objective To study high-risk HPV typing and its distribution in 3 221 outpatients of
Beijing. Methods Samples from the outpatient department from April 2012 to February 2014 were collected
according to sample collection guide. Detectiion and typing were performed with fluorescence quantitative PCR
method. Data were analyzed with statistically soft SPSS 16.0. Results Of all the 3 221 cases, the positive
rate is 33.7%. 650 cases were male patients with the positive rate of 22.8%, 2 571 cases were female with the
positive rate of 36.5%. According to age, all patients were divided into 3 groups. 18~22 years old, 23~44 years
old and 45~80 years old. The positive rates of each group of male patients were 14.7%, 21.2% and 37.9%
respectively, and the positive rates of female patients of each group were 41.2% , 33.4% and 44.4%
respectively. Conclusion The main types of high-risk HPV in 3 221 outpatients of Beijing were HPV 16,
HPV52 and HPV58. The positive rate of female patients were higher than that of male patients. Although
different groups of males and females have different distribution in typing, they are still in accordance with
main types of HPV16 and HPV58. The infection rate of male patients increased along with the increasing age.
Treatments with male positive patients have impartment significance for decrease cervical diseases.

[KEY WORDS] Human papilloma virus; Molecular typing; Cervical disease

B S0 e b Lo M i UL Y SE AR o 2 — FL 3k 9% %% 7 (human papilloma virus , HPV ) {4 $7 £
R R T2, I1 4 B 3 & AR 824k PEEYLAG 5 HPV A 5] 43 A BEAS [] A B
pokas S PRI B SR R A S & EA A FIAE R A —E 257" . AR5 008 i X

P ot P BARMAF #E G ERARA, LR 100048
*BIRAEF  FRAE A, E-mail : jwkuo@sohu.com
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JEIC T 3 221 BN [E] 1 B AR 112 B A R
HPV W E L1750 F R, D3RS HPV
13 A5 f O A A Tl [RAR % LB 32 v
Ay ARG DL, A b T S0 A R O Y A AU B
TG TRALRL = AR

1 HRSHE

1.1 Ak TR

W AE 2012 4F 4 A 3| 2014 4F 2 A A [R1PE 51 F14F
W4 1192 H K 08 3043 DA ) s 8 PR A B T A3 W A
AR T 5 A AP L2 v, ST iE K, 2
H A fE K 0 B {77 T —20C oK A, — A 9 58
yioRille
1.2 AWk L]

AR VR S50 19 7 A AR R A RS F R
HEfY SLAN-9P %4t 52 i PCR XA i 2 1T 4=
Yy BB B A PR 2 w42 4R i HPV 43 B )
1.3 HRRIEHL

FHE 5 TR 5 25 78 /0 1 21 R B REA  BUT mL
JA 1.5 mL #0548 71 13 000 rpm 20> 5 min, 57 I
R ULTE , BN 1 mL bRAR 5 U05E 780 TR 21 )5 [H)
R, DUEH 1 mL JC R A BEER K VRS B0
13 000 rpm 0> 5 min 7+ F3E . ULIEELHE A 100
L A% R 4 OB 72 40 1R 50, BB /K ¥ 10 min, 13 000
rpm 5 min, B 75 5% PCR 2 A4, BH L FH 4 X B
] b4
1.4 PCR ¥4

6 A 2 5038 B AR M 45 94C 2 min;
1B kY IR R R 93T, J N B[R] S 2 min ;i )5 7E
62°C 1 i1 31 s, 1§ ¥ 40 ¥ , 7E 60°C 91 4 2% %
i
1.5 S5 H b

LR FEARRGW 116,56, 31 AI+1C) By
CY5:l i K Ct{H=<32, HAEIR A 1 Ay H A I LA
R A TR A W1 45 308 3 906 20 1 {ELA™ (27K No Ct, K
AR A H) 7 Ry B 5 T SRR R R AR C (B 7E 38~40
Z 8], T EEME , WA 38~40 Z [a], Ho™ 8 i £
SR S T D2 SR Ry B s A AR B S
R, 45 50 o0
1.6 ATk

B AL 3R FH G 3 SPSS 17.0 2R,
MR RS, P<0.05 22547 Geit22 5 3L, P>0.05 25
BTG 2EE

2 #R

2.1 3221 il FRER A H HPV13 4~ 8 5 8 51 i 4
A

ARSCICUEE T2 kR AR 3 221 9], N2 P AT &
H HPVI3 A = i A0 50 BH P 2 i & B AR R R
HPV16,52,58,56,39,51,31,18,35,36,33,68,16
B, BHMESRE R R HPV6, 52,58 A1, #K
T 5% , e B G BH 24 3% LR o % HPV13
A fe B R AT R O K86, HPV 6, 52 Fl 58 il 5
e RG] 22 5 HAT G b2 5 S, X 3 Fp ) 22
MG (E 1),

F#ER (%)

6
5
4
3
2
1

5]

[ HT

IR
4\6@4‘9’%@%@%66%6\%\*’%@%3‘3%3\%@@G‘b@qé@
FEFFFETFTEFEFEE

1 3221612 BE R HPV SN EBHMEES FIER
Figure 1 The types of HPV positive distribution in
3 221 outpatients

2.2 HPVI13 4~ f@ 8 5 78 A [6) v 0 w9 4 A
T

AU 5T LRI R 141 3 221 4], i 2= /0
— TG BHE R 1 086 B, BRI R A 33.7% , Hod T 1
% 650 1], BHE A KL 148 41, BHHE 2R 22.8% ; 2ok
B 2 571 41, BHAE A %038 19, BHYE R 36.5% (3
D)o MR E BRI 0w T B, X T
RIS, P<0.05, Z 5 HA G4 E L, LR
B R R AL O HPV 16, 52 1 58 B, 1
KT 5%, 5HE RG22 04 Gl 2# 22 5, i
XA MG TR, 5 R g i — 3K
xR ERE, BRI LS =225 B
HPV AU 1) FHAE 53 A6 15 0L 5 SR R, B LB P
YL HPV TS AN HEZ A0
2.3 HPVI3 = GBI AEA R AR 05 20 v ) 43 A

ARG HHAERE 7R 3 41, 43 ) M IS ET I (18~
22 %) WEE M (23~44 % ) R B4 (45~80 %) (%
A A B.C R . TELCPEE A HPVI3 4~
15 RGN AE 3 44 % 41 B BH A 2R 43 508 41.2% |
33.4%F1 44.4% (% 2) I AT A 5IEF WA MR
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®1 HPVBABRERNEREMERPHSHER(%)
Table 1 The distribution of 13 high-risk types in different sex (% )

P 1e#  18#  31%#0  33#0  35#  39%#l

45%1 51 A1 5240 5640 5841 5041 6874

E: 0.99 0.37 0.56 0.22 0.06 0.28
o 5.7 2.1 1.63 1.24 1.71 3.19

0.12 0.31 0.25 0.28 0.71 0.4 0.03
0.17 2.88 6.53 3.19 5.21 1.67 1.09

TR, P>0.05 22 B T GE T2 2 3 I A 4L 5
ZAPA AL, P<0.05 220 Gt S 15 & 4
Hrh AR AL, P>0.05 22 0 64 iR X, T
P A HPV3 AN G B AE 3 N 4F 0% 26 v /4 R
PRI K 14.7% . 21.2% F 37.9% (F 3) , BHEA

W AR G NG R B W T . IS AT 4
SIS E WA R IR, P>0.05 2 5 LG &
SIS E WA S AR L, P<0.05 2251 SEit

MDY
FE N

®2 HPVBABREMNEZMERERFRANSHER(%)
Table 2 The distribution of 13 high-risk types in different age groups in female (% )

A 16AY 18 31 33/ 3581 30

4581 518 52 564 58 59K o8 M

A4 5.88 2.94 2.94 0 0 0
B2 5.88 2.45 1.25 1.08 1.31 3.19
CcC#H 6.27 5.50 2.17 1.66 2.69 3.58

0 8.82 11.7 0 5.88 2.94 0
0.51 2.85 5.47 3.08 4.16 1.42 1.03
0 2.81 8.70 3.84 742 2.3 1.28

X3 HPVBAEREINESERRERAN T HERL(%)
Table 3 The distribution of 13 high-risk types in different age groups in male (% )

w16 18#  31#  33#  35#) 39l

4581 5181 521 5641 5871 501 68 Al

AH 1.64 0 3.28 0 0 0
B 4.59 1.72 2.49 1.15 0.26 1.15
CH# 10.6 4.55 4.55 1.52 0 3.03

2.4 HPVI13 > & & B0 7 305 T A A

3221 BT A 2 426 & F TN
H, Hoh gy HPV 19 AN Bk 885 i, BH M %R
36.5% ([&12) . HPV13 /™ e A& 2 550 BH 1 355 v ) 28
514 HPV52 . HPV16 1 HPV58 %I, [ 1 5 4 K T
5% , e BB BH M ITE 3% AT . 5k,
BH P 23R 4 e g 0 531 e — 3K

7
6
£l
i,
o HHH
1
0 HHHHHHH@%J
1
B 00 BB B S BS B
BAAUEIML AL IS ARG SRR RIS AT GRS
‘234 qu\ ng‘izgq'b «;84" ‘234 ‘234 QSQ QSQ‘J &43@‘ @;‘6 Qg“

B2 HPVB A ERENESIEREFHSH
Figure 2 The distribution of 13 high-risk types in Cervi-

cal disease

1.64 3.28 3.28 0 1.64 0 0
0.57 0.96 0.96 1.34 3.63 2.1 0.19
0 4.55 1.52 1.52 3.03 3.03 0

3 Wit

HPV & — g Rl I K IR 1) BUiE DNA i 8
B £ LABRE R, se g R AN E Bk Fh A&
SR PR BOPE KRS A BE T L R A PR A, AN
KT KRR EY) . W EUERE
[N, HPV 1] 43k & fE Y | rp A Y AR a7, &
fE R HPV 3528 5 | ke ey 250 L8 18 A R iAo 9 40 ey

NS HPV [ ME—15 3, 76 3538 A HPV J&%
Yk H i | e SCHR R B B R 20%~46% 7 AR
WFFE VR AL T 3 221 61 112 B bn A, PHE:
NEC 086 1], 5 BHME %8 33.7% , 5 SCHRHGGE A
700 dbmiTh 3 221 (1 12 & T HPVI3 4 & 1E
T 5] BH M % R s 2R AR IR HPV16 B HPV52
A HPV58 i 'HPV56 % \HPV39 #1 4§ | L) HPV16
Al HPV52 Bl HPV58 BN £, BHIE R KT 5%,
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Hog BB FHPE R I TE 3% LU o

AR E R T B HPV 32 5] 2 R 45 A7 7R
A A Ml e 22 S0 {H HPV16 B FH M AR 4R
o ARSI 4 L5 R N ST A R —
G AR N i X AR U L S A
AU —20 . A WFEE & B HPV16 R fe ME T BR Y
FERHY, L P HPV 16 B |, 7E S 1Y) 6 4FE K
B A CIN T 2 A AU HE A e 35 v 210 £i5 . it
S HPV52 BUF 58 B T HPV16 B, £ 5 i A
BERIWF I 2 5, g 5 B A5 D00 v ] b X R
(RIBIF 5T 245 AR — 2

15 3 221 Bl 2 A, oI HPVL3 A
& U ) SR BHAME SR & 1 5, 5 R R AR 4
P £ PR B A v, T B S A M 1 A B A
B o F HPV B A 56, AR M HPV IR 1
PRI, {H HPV 16 BRI HPV5S HY BH 4 AR SR
o, R AR 5 o et A BEAR ] T DL R R
WARZEZI . HPVI3 A fa BN R AE A4
AR 2 (R B Y 25 5 R B M A Bl G AT
410 BH MR R N i R . FE LM HPV K
Yerp  HPV IR R E WISk S LS, Sk &
LR g — B, ORI LT R S S T AL T
RETEERA G, B2 AR, AR F A I L M A
R R RIS R, BUM AR ZE R B 348 DL S 4 i (g
()35 Ko, 0 B W L kA 2 i i R AT T I A SR
7, ZEV/D HPV YR A —E MER . 5 1R
Y HPV J& , 0T 4 Rl R L VI PR R AR B e, W IIfs
RG] fig i JLA 2 BAT MR B0 2k, Al g
REAR Ny AR, H SR B H— k2
RETRPER KRN R . 765 HPV e,
W AR A Y R R e m , — T T M HPV 1Y
S PR B AT AR R G, 55—y T o] RS AT
RALA K. B oh BAR ARG R Y w5 T R
T WS 7 AL, T BE R B A A G AR N R AT Y A
JE 13 B R B 2R KO AR b T S 208 R e
WA — S R TG, B0
W95 55 (1 BB 1 T R, D5 — T AT BB 5 AR ST A Bl

H i E 8% % 2 HPV 1B £ 15 100 Z Fh, H
HAT 40 A0 5 N AR FE A B R B IR AR AH OE
AN 28 Z g 1 &R R
1995 4T, [ b d 5E T S AL T R 16 25 38 1 HPV
JEY SR ) R LR . FEAREFST R, 2 571 41

M2 B E T2 N E SN 2 426 A, R
N B 94.4% , B 308 9% T HPV 1 8k L 56l
38.7% . BUE it )1 ) HPV 16 T 1 B 2505 9% 1K)
R R SEVER , B R 0 BUEE 7
e PR P L 5 | 3 B A EE AL . HPV RS B U,
T B B S A R A R 2 10 4R
HPV J& YL J5 W50 K it 64T HPV (36K 4 AL, BH
HHEAT R, wT R BUB 0 R B R T
B AT HEAEES Bl [R5 M HPV e Lotk
g A9 K A bt 2 AR H R E A AR X ke
Yo B I PEARAR SEAT ARG , BH M 3 1A T R0 Tk
REAR B S0 1) s Rt B R I

SE
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Ber PCR AR LR WL A B4mitit s i i

B ROE HEF AR

[ E] RAMWHEZ DL (polymerasechain reaction , PCR) & B o F A= W2 0 FE by, 972 b
TR I 7 P B B AT, S NS YL B A% R 43 T 1A% F R o %S PCR (digital polymerase chain
reaction , dPCR) A 2 —FlGg M MR E B 0 A BoR , BAT kG 8 B2 s S 8 A D o B AT T AR s
B ¢ Y 2 = PCR(quantitative real-time PCR, qPCR)ﬁZ*E"J)%FE L AN TR 1 R 2k, T A I RE AR A
Jr Bty ¥ VUK, S — R e Sy 157 B LS A R R 26 %0 o B BT HOR o AR SCREIE JLAR I H R TE N 6 4% e

I A% TR A B M 7 T A S A T
[£%8i7] %0+ PCR(APCR); Ji51E; R

The applications of digital PCR on the researches of several common human

infections
JIANG Xiwen*, ZHU Xiaoya, GAO Xiujie, ZHOU Qiwei

(DaAn Gene CO., Ltd. of SunYat-sen University, Guangzhou, Guangdong, China, 510665)

[ABSTRACT] Polymerase chain reaction (PCR) is the foundation of molecular biology and the core

technology for virus nucleic acid detection of human infectious, which can be used for qualitative and

quantitative analysis of nucleic acid. Digital PCR is a new technology to quantify nucleic acid, with so many

attractive advantages such as high accuracy, precision, and so on. It could give the copy numbers of the sample

target fragment directly. Digital PCR is a simpler and more practical method for quantitative analysis of nucleic

acid than traditional gPCR. The new technology broke through the limitations of traditional qPCR, working

without standard curve. In this paper, the researches of digital PCR on nucleic acid detection of human

infectious diseases in recent years are reviewed briefly.

[KEY WORDS] Quantitative real-time PCR (dPCR); Virus; Nucleic acid

# % PCR (digital polymerase chain reaction,
dPCR) #E A= T A28 90 440K, % A [ i
TR 2R G B BIF 22 00T (% B L BT A A B
Hoh HALE 1o R Bl S i B,
Z AR PR SV, B4 B0 S A A 43 A 43 A BV S
W TT I ECH TR A TR i By iR #5 D
o ZERAM 5 S8 28O E # PCR (quantita-
tive real-time PCR , qPCR) 0[] 151 9 LA M 484t , TG
it 22 ARV 2 HASHORE T CofEr, X R ity vh 48
BriftfrdextE s, ) T RN ZERRIL T —

VeE s . K FE AR RS ARANE, T KR, ) M 510665

*3B AR BT L, E-mail: yuanyecat@vip.sina.com
E R, KA R FH FE AR A

AR WA A I % e PR32 W7 25 e

o T I B L 12 W RNR T B — S A
FEAR , — 77 T TP o BTt e SO 36 T 1Y
I7 R, I — T3 T 0 A L3 S K
A IRAL . qPCR B 32 B T B 2 i /Y
OX AT %7 i ER b DE HRAS B (R AR
Fir B R B R A ol Wy A A S 0T R 8 R R
BREAR, ELAR T hr v th £ A0 Co ™o ARG I
T3 % AR R Xt T A% B 1 1 2 W iR O R O
B, ROV B AR AL TS DLKAF, AR 3 i
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HA EZG R o IFIE i, 2 S E 40 s
BRI UR NIZ0 75 1Y 2 AT 200 copies/mL
HME] = T 200 copies/mL I 233 Y BH 5 14 1f PR
SEAR , Tl qPCR FH TR 25 BE AN &, JCk Al 1 3
— AL dPCR AR — T B A A R 43 it
R R A, B kG 2 BE A RE o, o8 2 AT DhaRaME
4t qPCR 7EHKS % B J7 1 PSR pa o I RAEAS 4 ifi
WM AR AR A LR R AR WA
F A PCR #5158 & 8L dPCR HAT X il 47
(AT 52 B8 T 5 B DI a5, L 14 205 32 410 i ) 5 il
N T SE A FH AN A 2% 9 I R A AR an 34 | 41 40
FESLAENT S A — 2 5T R W] dPCR 38 H AT R
v U A, FE ARG DA A 5 AR I SR BLREIA 0.005%
294 qPCR 119 200 £5* . L, Z 4% AR Z g+
Joi B 2 it 3BT AH GRS, AR SO JLAE dPCR 7 )L
oo DAL G AF 52 1 1 R FH A5 44, LAY R i
AR K Je oA A% Gy 77 T i o AR 2%

1 dPCRIE&FE

25 PCR ML & T E 142 K /i Vogelstein
SRR HAT AR R R AR A TS, B R
MDA & . H RIS T2 PCR AR R LA
V-5 FEA 2 Ffp, —FhE I A 20 dPCR (chip digital
PCR, cdPCR) , i%F- 15 A 3¢ [E FluidigmBioMark™HD
F Life Technologies QuantStudio™3D & 4t MLH&,
KR B AR A Y571 PCR R NAR R 5 WA
TN Y SN BROT , I 3K 8 I 0 R ITAR K A
AR 2 FREA T PCR SO, R FHZSBIIE R R ik
ST AN RN B B OGE S TR B A
Y —Fh 2 B 3 [ Bio-Rad #1 RainDance 2t Ji5 51 #5119
— > {40 X dPCR £ 48 (droplet digital PCR, ddP-
CR) %5 NS ST b iV 2 th FLIR e 2
AR H (Bio-Rad QX200 4 2 711>, RainDance
4 100~1 000 J3 A , B0 0 2— A0 37 (9 S g
BATT, I AT A SOGIE S R AL RO
S VR 5 SR 1 L B A AR A R B B
DU, X Fh 22555 cdPCR M LL , S5 B AR RS B Ay faf
B B ER T, HATCAS 2 2 .

2 dPCREJLFE RIEREH BN H

2.1 dPCR 7 A Z& 50 2% 6k B 9% 7 (human immuno-
deficiency virus, HIV ) 73 #7 H1 A F 52 v
H 1981 4E3RAF M G il Z ZE B4 (acquired im-

mune deficiency syndrome, AIDS ) #% & FL LIk , 48k
T2 2 000 Z 7 ABE Ttk , T 1 T 1985 4 & 3
T E 0 HIV B, & 2014 4FE 23S e e
49.7 T3, b B2 R T B 29 344070 X
T AIDS BIGYT , H T AN IR b 19 7708 R e
P B 5 9 B3R YT (highly active anti - retroviral
therapy , HAART) , 1% J7 {2 fiff AIDS MEBEM: AL YL
BEAR Y — AT LAY W2 B . 2013 4, Deb-
orah 55 B T F B9 DI RE RIS LAY HIV IR R
B, 3X 45 B3 A HIV BRI 5 J2 — AN AR g 22
JL, FE AR 30 h S BEI2 L T i 8, fE 400t 18
AN BB SR IR T S K A N HIV DNA
FIHIV RNA 1982 DR HIV RRSAEBT AR TG0
B, 55 R ddPCR 47 A 8 0% 22 Lt D) RE 116
. SERE AR TP HAART Y7300 H B A5 hn 2
— ,HIV DNA #§ 32 i 1 12 534 HIV A% B2 %
TERERPIRZ , 1M 2-LTR (HIV iR R R TE M5 120
HAEAE I — R 20) 8 R LR HIV 8 501 1244
fE . #E4R3E , ddPCR 784 #f HIV DNA Fi1 2-LTR #%
DUEE ¥ A 3 ok %5 B, f U HIV DNA 18 2%
5 qPCR 1Y 5 %, # ] 2-LTR ARG % B 50 =,
qPCR [ 20 f52, {HALAG #F 5545 H ddPCR A A
7KV 2-LTR (HIV FiIH5 2% R AE 16 3 4 ML rh A7y
— I ) B AR S B RR Y B T S A I ) A
AREEE A IR B AR S BE R S A . F ]
U, , ddPCR i S EL A K % B v 9 0 A5, 1B ZE A I I
IKAFAZ R Bt ARG Ik RE 38 T i — A5 1 BiF 58 SR 562
WE. 4 EHE ) HIV-1 RNA(CA HIV-1 RNA) A
R PEAT I 1 i ST T A — NI TE AR
. Kiselinova Z825%} 44 1 HIV 833 140N E HA% 40
JAEAS TR CA HIV-1 RNA #2 DUEHE AT #6000 , & 31
ddPCR TERG I it 72 b 25 by 2 A AR BA P gk T S B
LM IR R AU S5 7 AN Bt e
PCR. ‘T3 PCR H BB BHIE R AR 2, Qs i a]
58 XI5 3 RS TS Y445, dPCR R BB ey, )Y
o S A ZR HPAE AR D TS el A P AR AR B
PR H A dPCR B B R S 45V R S 50 = 1%
T, DA A BH A A 7 4=
2.2 dPCR 7£ & #I Jif %8 %% ¥ (hepatitis B virus,
HBV ) A% B A8 I v i) 107 FH

HBV 2 F AT, 4t 54 1 IX 355 A [H
FE B B HBV JE 4 o 4 A T A 41 41 (World
Health Organization, WHO ) fl¢ if , 4= BR {4 28 Jak e 1o
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HBV 1 N A 20 12, B:4E K294 100 77 NFET
HBV 51 0% 6 A | e v K D A 1 I 240 B 98
(hepatocellular carcinoma, HCC) %5 2 P Fl 12 4 fF
3555 Huang % 3 it ddPCR % A 43 7 Jsk e
HBV ) HCC f& & A1 I 40 1 1 JFFE 41 21 b HBV
DNA # DUE 5 b Jed 54 % i 20 1 8 K 1 v v
i 2 H (a-fetoprotein , AFP) 5 1 AR fb ) AH &
[) B % 92 B A 0 A I M BB AT T AN, 45 SR 3R W
HBV J& L 215 5 HCC &4 5 &k JE 1y G N 1,
ddPCR 7 U 5 HA¢ 552 . gPCR 24 HBV DNA
T i R O B TR A 2% ) I DR A
AT, G0y A3 1 A ZUREAS  H DR o A P B0
AT PCR 4" 1 S 07 18 2% e i 3 LAOKS W 7€ 4, ddPCR
B ARSI FP A T CE, A2 2 AL E R EL ) 52
M), PRI B A T A &2 2 I R AHEAS o ceeD-
NA j& HBV Ji 8E7EAR AN 20 ML, R o3 AURE
IR DNA 73 DA AAUEE AR e A % T 4% 1) ik
FUE B 5833040 415 2RI DNA 43 E1E4i
HAE A HBV ik 8555 it A i AR A, 76 5 B 495 22
JEG B i SR ERIR YT 5 e B PR 1L SR R 24
PEJ5 T A 2 . BE5E A& B ddPCR 7EA6 U 46
e cccDNA J7 1 HA B B H . XF HepG2.215
0 il DNA F cccDNA 5 B 91750 #r , & BAE ceeD-
NA & BAKHT qPCR K% B 2R F 1%, H qPCR &
I 7% R B8R AR, e fEA: i FR 24 10 ng/pL, 1717 ddP-
CR W SRARAS HEBR A 1 ng/pL ™
2.3 dPCR 7EAG N PS8 - 4 55 B (hepatitis C virus,
HCV) 58 Hr i i

HCV & —Fp 54 RNA J 75, HILR ) & 4
AR5 W] 43R 6 DL KR 2R, HCV YLk
M5, 7R A BRI 0 AT, 4 WHO GEit 434, 23k K
P90 1.85 A NG IZN T , AR A 35 T AJET
PRI R R FLOF R0 ™ o R B0 7 2 2 (sus-
tained virological response, SVR) J& P F-A/ N T R iR
ST 25T A R BB bR, I PR B 2 1 25 (rapid
virological response, RVR) Fll . 55 7 24 v 2 (ear-
ly virological response , EVR) IR i 1] % X SVR 1)
T e Ay E A PRI e R AR ) HCV 2 A I
PO HCV BRI i o O . HRTIRE C At
EZE 77 B HCV RNA & il 0] &, (5 R A5 ¢
1%, 5 TR B 2 i W B A LR R i A v (B
fICA H FR<50 TU/mL) AH 25 H " iRAS N BB A2 I
JRIF3K . Roche TagMan HCV #6377 €5 15 [ b

B AN HCV RNA S B A e A 1101851
& R, B N 15 IU/mL.
543 #F dPCR 1 Roche TagMan 45 il HCV RNA 1
PERE , & Bl dPCR 78 H ] 4600 1) 715 il 9 P R A28
PESC R ARG % (AZER G /K- HCV RNA B, 5
Roche TagMan HCV {7148 K22 5% , 7£ 18 /) HCV
RNA 7K T 15 TU/mL (9 FEA Hr, dPCR #6300 Hy
22.2% 1 FEZS rh HCV RNA & T 15 IU/mL™ , H
Hil , dPCR 7E HCV 9 & 25 22 45000 1y T 91 52 4 18 A
XA T A WA ARG ARG I HOV #8451
REGEIFTIAN . HCV ZERA 5 L w4 Hid
5 A% O B IR X R AR 278 2 R EUM s (1) A
HAE N HCC MEZL R . ddPCR Kl 2878 7 %
A% , Mukaide %"/ >R ] ddPCR #4J5 ¥ %} HCV %
T A% O SRR X A S ABHEAT T 40 #r , [ B LK 3%
J7 %5 TagMan HCV Il 75 k#6471 Hedss, A8
ddPCR 7 2.5~10° 5 DI iy Al Rl N G Pk DG &R R
T H R AR s, e ARG Hh B AA 0.005% , %45 5 1l
/N A7 ddPCR 785 fit /A1 56 K 9848 5 Tl AT 8 254
BB R — I R 2 AR AT TH N+
I BE L R A1 28 M pr 4
2.4 dPCR 7 H-Ath % G5 75 T i) 0 1

N2 B 2 Bfd 9% B (human cytomegalovirus , HC-
MV ) A9 92 9% B £} (herpesviruses ) SUIZ iE DNA &
B, DR A A, S 5040 AR e A T L A4 A Y
HA B RM A, BT LUgRR o B s & . 1%
SRR AT PR R, Y LR AL T g
R B B8 T R G Ak T RS B AR B B HC-
MV, WG L B A L2 1A % BRI 2 A 2 40
B BE R A A R B S B e . H
A, 6T 5206 % 2 PCR £ R K HCMV DNA
3R G L 483z N T I R 6, L A T 1
T AGLRE FIUORS %% B A IS O R BB AL I R 1) 32 PR T
3K . % gPCR Fl ddPCR % 50 /> HCMV il 3¢ £
A B BE A HCMV # iy (WHO/NIST) #E47
FE AT, & B dPCR il HCMV RS %5 B 4 4f,
{8 H: R0 HIR B2 gPCR , i85 E— 2 gt Ak A4 fig
W4 H9 T HCMV DNA & 0 b, 55— HF
55 F] H gPCR F1 ddPCR £ AR 43+ #F T HCMV [fiL 3¢
FEA S HIZAF5E & M ddPCR 7 £ £ 55 qPCR Jf:
JozS, HHK®E W% T qPCR, X 2 W5
Z$H, ddPCR TEAG I HCMV I A% %5 5 7 52 48 -, 5
HRPPEINEA R B IS, S FH 22—
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AWl DI e R AR . H2li9E 92 0 5 (her-
pes simplex virus, HSV ) J& — i XUi% £k V£ DNA Ji%
B, HA WG, TRt R AR R . A
JIE HSV R T I ME—15 2, & F 2l al kg A2k
TS AR A 2 S AT 1) B R G AR, 3 A 11 A R
B O E R IR R A Bl 4 6 95 5 0 , HSV JK
Yuih 5 Z PR X R Y, W R LEE B
S0 e B 7R PR T BRAE 55 . Azizi %R FH dPCR
() 77 5 38 A I HSV -1 5% 5L PR 41 il 2 AV529-19
t HSV 46 X ULS5 F1 UL29 (A9 # DL S04 HSV
-1 %G 5L R A0 L 2R AV529-19 14 5E P, 8] %) dP-
CR RN BE HEAT VR4, 25 R 25 W] dPCR 1 e
Pk G0 B DL OG22 R4 . dPCR 7EAL 4L 7 10
14 07 FH RS 25 A W, R AR JLF 5 D A% G o 40k
PIBEFE A TR o R4S W, dPCR & B L
BE WIS AR, BB B R WA 5 &
J& | AL Gl SRR 11 o7 FH 1T SR 23 OB .

3 RE

A G5 95 B 28K 2 10 ARSI 6 1A% s 1 SR 12
W BT RCR T 1 T R W I A Ry EE L
G T 1 SRR NG % R R AR S R A S A ) 2
YRR AN 2 200, v Pk BE AR Iy i Bh T X
N AL YL () 000 S W45, LA 448 J A 0 1) 7 11 44
It KB 8T LR YT o B0 PCR AR T 1
LRRN A, B BRI T 4 B IR B
A 4% A N T 2 A S AT, BRI
BRI H, K R0 5E & B 51558 qPCR AL,
dPCR 7 Rz A7 28 48 5 D1 H50AE S5 % e dgd 4 G 1Y)
mi-RNA 5 40 H7 7 T PE e i 35 3 5 . dPCR 4R
K+ 4 d Gk, 55— 38 PCR H Fluidigm 23 F]
T 20006 44kt AT [R] B AS I 3.7 T A4S A ST Y I
N o B J5 , QuantaLife #f th T 3 % £ 5 PCR, #%
Bio - Rad U W 3 4 t 87 — 1% 19 1 i %4 5 PCR
QX100 1] A& B 2 J7 A~ Wi 2F 47 =5 38 i A B . 1
Rain Dance Technology T 2012 44 3 ) RainDrop™
F G50 R, A AR 100 AN TR . H
HiiiX 3 # dPCR 7~ i 1, Bio-RadQX100 i FH 4% Hy
ik, B2 s T RFERE U, B O BT
TH AL R % R AFAE — SE B, AL YLy T
FEAFEL R LR R R 2 S
A ACBE P RO R A R R AR A
It , dPCR S I A IR, C BB Mz T

i R FRI2 T, 2545 3 DR I B 51 A TR 4
AT RN AR Z — , A4 Bio-Rad 24 Al 1Y
B 87 PCR HAR Y 5 —AR™ fh QX200 1)
BRATFRR BRSNS W il CE IAIE , 304 1 K b 12
REORTEIR IR LT o BB LB AR B A W i
G 58 AR AR AN ABREAZEOA B BB 75 LA
b, FEAE RGBS W 5 R 2 W i
2 W K e B 40012 W 25 U R O T Bk Y 1
M B — A T2 Wb T H
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WRFR oy Wi RSt S0 Y
IAE AR F A

(8 E] BT (hepatitis C, FFRNAFEL HC) St = Fr MR I R R B, Ho0f A8 55012 (K8 5 56
FioWi, AR BEE LR AR 5 R ER 0 & R, DL CHAE G RIS W v 04 18 S B8, 6k P A8 98 1
WA TIFZ8 e ARSCNGRE FERUFTIG IR 3 75 A 433X S87 B2 Wy s, B W) G 28 2= 2 W AE It
PR A st S e

[RBIR] HANFRIAEE; 2Wr; g, N

The prospect and advantages of immunological diagnosis of hepatitis C

WANG Qiushi', HAO Wenbo®, LUO Shuhong*

(1. The First Affiliated Hospital of Southern Medical University, Guangzhou, Guangdong, China, 510515;
2. Institute of Antibody Engineering, School of Biotechnology, Southern Medical University, Guangzhou,
Guangdong, China, 510515)

[ABSTRACT] Hepatitis C is difficult to differentiate from other types of infectious hepatitis, as there are
no clinical manifestations specific to hepatitis C. The screening and diagnosis of hepatitis C normally depend on
laboratory diagnoses. In recent years, with the advancements in gene and immunological technologies, many
new ideas have been proffered into the diagnosis of hepatitis C. In this review, new methods for the diagnosis of

hepatitis C are discussed from 3 main aspects: immunological diagnosis, gene diagnosis and clinical diagnosis.

The prospects and advantages of immunological diagnostics in clinical applications will be explored further.
[KEY WORDS] Hepatitis C virus; Diagnosis; Immunological; Gene

R DA BN, RS BN AT 1.7 A2
B, FEZ MW S AR . RGP
SR T AR R 3, A AT RE i — 20 A o AT
AEAL SOREA, , inFa J 200 B %) 722 e 350 248 L e JH
Ji% (hepatocellular carcinoma, HCC) ., ikt /b i
T, 2397 8022 UL K2 Wi s TR S RE R, R AR
J T — PR AR AL e s . N R RN T
(hepatitis C virus, HCV ) JE&HL 9 835 KA HE0A W
b I IR R BN, A5 A 2 — 0 0 BB R I B ik ek g
BRI A 45 A, RO )12 W R B T A
MES . HCV JE K 20 B IE 8 RNA, K29 9.5 kb, i

5" Ui AE g 1 X G A DX A2 3" it 1 A G AL XA B o
HCV Mg X b7 3L A 4 K 1 95% . AN & A L —
AT TR LR AE , 25 /N 3 010~3 033 S HETR
() 22 5B TR TR B e 75 2R 1 g M1 2
F5REFRER T, D1R =0 108, b 3
AR S5 4 )2 0 4K 52 B 1 (core pro-
teins, C), fi /£ 1 1 (envelope protein 1, E1) {1
JIli 4 1 2 (envelope protein 2, E2) ,6 ~AE45#) 8 H
(non-structural protein2~5B, NS2~NS5B) ., Pfi & /&
Rk E FUE YRR k2L LUK HCV R4 5 58
KRN 11 R 2, (B TR 2 A6 T15 48 HCV 2
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Wi 7 15 OB R o A SCRAE N S 212 B 2k 12
Wi i PRAZ W 3 4T A 4 N SRR 2 W Y
BT OB R

1 BEISHT

HCV MBS B RE S oA ™ A — I 22 50~70
KRBT S I ¢ O i 1 3R W4 S v (real-time
polymerase chain reaction, real-time PCR ) %&£ 12 K& il
HCV RNA “5JE R B 7 1 , BAT B S5 =7 A6 U 7
HCV F 12 Wr v A7 78— R i , X 105 79 40 7
AT 2 W el o (E A 96 AR S AIG T 2 A
WIS A BT 2 BN TS
1.1 K HCV b b i

HCV #% .0 dt i K SF 5 18 7 N I & % HCV
RNA G KA B B, 5 9 A S HCV & il
AR R O PR R TE T A HCV 5 [H A
AR PRSP I G5 F FE K . 54k HOV B0 Bt s
I A, 7] PA5 HCV RNA K6 AH 5 #h 78, FE7E
W2 AR A RN UE " %07 R A& PCR
Kz RNA (1 1710, i F T 75 B2 R0 < 499 il
HCV BEYL g "™, FHrp The Architect HCV Ag
I v (]l B 8, HE S5 2 W) A Rk A
o ZH GG ROt %EE 5 HCV E D E
Hzh#s &AL 5 FIFE 3~20 000 fmol/L, Xt HCV 437
A —E BB Z IR AR O T A
A3 1) 28 [ i 2 45 38R (food and drug admin-
istration, FDA) 1% 4% , HAE N H TRk, A
P27 A S PE S 5 B4 T HCV RNA A
Ll , BAS SEOMMIC B B VE R INAEBE . FI] FH K S s
P HCV A% Gt e A ik 77 6 © 72 3R E 3RS &
1 F IR IR o AH HCV $T R I 32 1) B A A
H FR (lowest limit of detection, LLOD) Xf L
HCV RNA 2 500~3 000 TU/mL , BAR$CE B T
BERY LRI Y HT P AR HE TR T 7 R N
¥8 Y87 (response-guided therapy,, RGT) , 757 2 %)
AP i 5 PRI R A7 G N, A [ 5 PR R 1) P 24 i
AR BT LA R A% Oy B i Y T AR T B
FED AR S o AN T Y AT 2 B SR
57 . ATIEAESHAT RS, SR AEAR T HCV #%.0
PR ERE b, TR I NS3 NS4 B, BT NS3 .
NS4 T FEAN [A] HCV 35 PR Y o A7 78 45 5 M, WOt
HCV HE PR o3 B — 5 B4 B E T, AT AL 58

HATLRE LW

1.2 K HCV fifk

HCV HUA R i R H UL B X HOV & (9 1
WFEFR . 55 EE0 1 b7 5 7 i 0> (the center for
disease control and prevention, CDC) 2013 4F- % i
() EE X2 W HOV I IR 25 4 ) SE 80 2= TAE N 5148
B HCV B K 55 51) SR %t 1 s A 14477 5 -
B, HOURAS 56 BH R B R AR 4R 223317 HCV RNA SE
P53 AT LB 12 W I A0S DR AR S 331 e R T
12 2 3 3 T IR A 5 W BT 52 495 (enzyme linked im-
mune sorbent assay , ELISA ) #E 17 fiii & . H: J 2
FHALBEAE A 0t 1 ) 5 21 5A BB SRR A AR A
T S S22 2K 25 11 G (immunoglobulin G, 1gG ),
BERH RN I BUIR 5 B bs iC 19 b g &, BE S
PEAR IS 77 A 0 I, 368 3 €8, 738 Ak T ) DB A
JEHCARS I 25 3R o 3207 VR I o 2 G i Bl i
(recombinant immunoblot assay, RIBA) , 1] 43 % #2
e A R TR I R SRR, AR A HCV &
PRy bRifE . RIBA HARJE H SRS IR 2T 4R 4%
f B HCV A B (C, NS4-1, NS4-2, NS5) DA K
LB NS3 KX FEER [, 2 1717 il i 2 4 i 2%
T2 R0 B 1) 0L 355 B ML 3R A o B N, T AT
FRic Pt N 1gG PUiRIRE , anAE S b & HCV F
SEPEPUAR, W20 W b -Boik-ibn — 41" 2
H, R O £, B 2R i b B B AN [m] S5
R s S S W B i e u e o = o K L
HAE VR, AR . Hsk SR HOV g 3
M HCV Ak i, £ o 11 8, % &b 76 2 11
IR A A 28 i, R . b2 KOG i
4% M1 % (chemiluminescence immunoassay, CLIA)
YRAN T ELISA J5 i BN 2 , R SO Ry , 60 00 e 3
WA B, B8 46 ke 7 1 3 L 3 DRAS: I A
I, BEARZOR WA, b T3 S, 270 T 1 P i
A K i a2 PERE I . R HCV Bt 44 19 3 5
&R E R L, A R AP 2 & 53 )
Iy FH RS A4 4 1 | IR B B8 v | BT ) A B S B i o3
RER Y NETo NS
1.3 FRii I & 58 (point-of-care tests, POCT)

PRI I 2R 458 2t 160 R 3 1 Rt T a4 7 7
SEE R AMG I B B TR N R SR AT
DL R A i 3 B R — R G e 2 I, LA [
ST R N ) HCV FTREAT R, i e TR
i PR AT R ] 8, A58 T B0 S BORE B R . i 7
Paad T HCV REUEL G £, Jf e TIRA 70 74
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YIS0 S X B HOV Ji A e 11 . o TV
YIE R A, T EEARAS A AR AR, i bk 2 SR BB 1 7
Bt o R L i e R A A I A L AR A5
FEAS o I 38 T LA 2o 98 AR WS B R oy T i s vk
(dry blood method, DBS) , iX {15 F i i] LA IG5 Y
B A7A% 38 a5 LA L HBET . HCV RNA 7] LUF|F DBS
B 454 4 PCR BY real-time PCR AT 840047,
ANk AR S A TR . BRI Sl L v T AR
IR Y R R AR 1 R 3 A A, FDA A 4L T 48
AQHIL AN K R o Hrh E RS AR AS R A
AT R R R R N AR
W HCV, %t HCV 9 B 2 i 55 Il 25K /2 1 000 1U/
mL", HHTFDA VF ] st T 16 RN - 22
AMREM, Xk LTt , #6112 HCV i85
TR FE AL gk AL, MERRS AR
PR 5% 1ML 3% Wi 37 2 4t (Abbott i-STAT System ) J&—Ft
FEHEIE RN, B3 FDA AIE , 38 52 i i REAR
BE %] B A S A 95 B [ 9% 3 (human immunodefi-
ciency virus, HIV) . Z T 9% 7% (hepatitis B virus,
HBV) HCV S8 A 72, vl N T 2028 51t
X BRI
1.4 HfEFEAR

FL A 27 R R — i R R R B, LSS
MR AEA 5 AR Y AR R a5 G 7 A
WAL 2E G5 R Al IR e g i a7 LR
S BT BT 2 AR A T e
A5, o AR 722 e i fE S, 15
510 FH i A AR IR AR T LR AR S e 2
Ji B T 0 G 28 2 AR R A, At Tl DL R AR B
DNA (b 2E 25 F s e i S IR L R =, iz
BARSE— RS AR B2 R SR g T B, Hik
THHE SR A A5 5 AL AR S 1 72
H i Bl 2 29 KRR I 1 R I B PR
G, AR K I FH 112 1 D3 T RR B 1 53 B A ) e
= e RS T .

2 EEZHT

BE A2 W 38 A% S0 () A I - Be T DA 4 O
5 U P S D D R o R 32 T BT A B v
P2 AL T A A AE D, O BE A W LR e 1Y
], HCoT FUA, REUE S, 5 T2 L re-
al-time PCR MR EE IS Wi H AR |, 2 B ETIm IR
I B R Tz 1 HOV R g 52 56 5 12 W7 J5 ik

ZFE,
2.1 SLWFEEAE i R A BBk [V (real-time PCR)

I N RSN R RNA, & 8 E A
DNA, I LUE AR ik PCR A5l . AR T4 48 PCR
[ )& , real-time PCR i 12 1 5% s by ) 3+ 1%k e,
e 4 SO A A B Bl AR AR A i 5 25 R 2H 1 4
i, N TSI — HAR, 7E PCRY EHF A X514
DL SR DO CIREL AR — SRR IR, PR
Ui 3 SR A0 — A~ A 2 ' e 1A R — Y K 0 i
A, PREFSEHRERT 35 T R IR S R K
A ; PCR 4 14T, Taq i) 57 -3 SMI) G PRI HR
FT IR, s DG A R K DO LA 3 15
BEIOCAR T wekiihe Bk e . B 1 — DNA
B WA — AT, S5 T OS5 1 2R
5 PCRIIENGE L . AR O
Il ST, DT 22 5 S I e s s PRI 2 e R e O
R, MR A R HOV i ™. H
I, A7 2 F HCV RNA R A 750 H TR, 43
e 1% 52 HCV A6 ] 5 (abbott real -time HCV test,
ART) fiI% [k COBAS AmpliPrep/COBAS TagMan
HCV K ] 7 (Roche COBAS AmpliPrep/COBAS
TagMan HCV test, CAP/CTM) . ART Kl 7414
T R VERFE , T CAP/CTM KGN 325 f74) F 00 4 B8 v , e
HHCV R A im RS VS =Y, AR A
S AP H B B A AR AE 47 7E 12 TU/mL, 3 5 TAE 450
PCR J71%(50~100 IU/mL)*, real-time PCR & H i
TN RPN P JER i AT RE Y 5925, I R A A
TR TR IR sEm IRy 7 0 BRI YE . Shisitd
AL , real-time PCR FARAFTE A £ /& RNA R {4
E S Mg S N = [ W N = I S ) e NN
SIS HCV BYL
2.2 LWL SRS T HEH K (real-time transcrip-
tion mediated amplification, real-time TMA )

U SN T N a1 o < L o N G
PG, — b 33 5 SR A — A T7 RNA RA B, X
P 1 BBk RNA L N B L IRIA 5, HOV L[
YT PRI B PO 400 B oh: o 97
K vb K W FR G AR IR A SR . B TS
RNA 1F b # by 3 3 iF A TMA 3 #2 . 5 real-time
PCR L, I ARE MO R e, i i s o
MG IR M PRI HCV S & &
0] LLUE 5 R AU Y real-time PCR 7 1, Hiix
G AE H FR B 19 5 22 1 5~10 TU/mL, 5 real-time
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PCR ¥ 0] DL F RGN 1 8 3 B HCV % 2 IfiLAE 1)
B /NFR B AE (2.4 % HCV 1% A fiE B JH real - time
TMA J5 R , v FVE TS FIWT . AR 75 1LE
4 00 A0 T T ) g PR RS R R R
FE v AR B e Bl 2 T R A B 5
2.3 RIS R ER

BT R Ak ke 118 B PRES B AR A S TR W 4
WA & EEMAL, T DAY S i 2 AN S
()43 BT A A, B i 2 [ A A A s B L, A H
SEAL AR . AR B o T A I
T R R Y A0 ()9 SRS TR B (A% e
I ) RIS o0 5 AR 67 a5 CRBL A% e 4 ) 1R 1R e B
HEATRIN o H AT, 12 W RE PR A EAR RO
O T AR R AT AT, 1 B SR ) 2%
T o FEPIS R H R 0l 58 b i) DL, X695 it
PRAZ IR HE AT LA I, H R 2 B ts o Al RE [
B BT A I R s 2 R AT A I, B R K kR
A B YS PE R A2 W L R ES s 2 K )
o SR T SRR AE 6 R B (R R PR ) 1 52 38 e ol
BRI ES F, K DA R I 3 i B o R Y
RNA 291 FRicsO0I5 50 i 174258, 22581
S A A 2B LR b 1T
e BRI AL HCV 45K A
5" BtAE 415 X (non-coding region, NCR) % 1145 5+
PERER, 5 - PCR I =y e e, B
2 Y R RS AR R R
C7E TR B BT R, T i207 W A Db, 20
T HCV (528 2 404,
2.4 LRI PHEA

I 6 DR e B R, e 2 8 S E A A 12 W
BN BRI Y 1205 6 HOV HEAT 42 3k P 4 i
¥, BB RE i T SR R LA 4 B AR %
B RS H bR e A% AR B TAE R K,
AN EAEIK Bz BRG] PCR
B, g5 4 T 3T H R 5 real-time PCR £ K
R LT HCV 9 35 5235 43 5L S 91 78 A [R] IF
R A7 AR5 e 25 52 B, A NS5B X 3L R 3471, 1 4
Wit 51 ¥, $E W 8 i real-time PCR 2 AR X 45 58 X
BEEAT e Y4 o A e v 2 A R R
XT 3G = Wyt A T 43 A, OF 5 45 BUR B AR HE R T T
X, BRI R SE R . 7R I R f LAt [ AR i
ANTE] 5 [0 1 3R I P R [ T 8 T+ R S e R A
B . Z T RAE R — RO AR & O AR [ FR |

Yy, I HAR SR EEAS TR, A ] X B 3 B 47
FE Ry 1, & HAT HCV 28 S bk #E 47 075 25 14 4
HFB . DLT PR S asme Jy Jemt i 73 B R 4t
W EEIR YT, YT R 5 2 O T A S R Ay
T PRI e e AR Il PR FH 245 M e 3 1ol s A 4
R X, 2 H G DR 5 00998 B 4 B T Tk
52 Wk L, Hok U= AGE 11T HCV RNA [
PEREAS X IR 9 75 B oK i, [RIR 255 1 re-
al-time PCR Az J& RN 3 B2 A | A 46 iU A /57, A3
FH Tz 1 X R X R BE o

3 I&FRiZHER

PR BRI 9% YRR ke = SURURECIR , S Y BT
R R B — B, MUK R, D BB Lk
TR AR DU B RR R SR AR O T FE AN 2 B
Z 07, BRIk PR R DR
JROIMGEAEREIR o 58 2 18 P 9 I 19 5048, ml
M= 1, S, B R iR , R R T
DCANTE | B HI AN EE SRR, TR DR AT 2 g , ] £
AR, BN AT A W s 2E
JFRAEAR, i = T3 (2= MK IR A% A T
BIFE ROR . EE RSN AT R A 2 JE P LG B
Z 1, IS AGTE AR | B 2 ORI AR B
Oy W B | PEAR OIS OB N 2 Bk TR IR 4
FT T 4% 2R 25 R T 2 1) ek IR € BRAR D ARABL, 25
BB R AEAR R, 32 B S50 =12 W x5 LA 4R
TILAE 53, 20 1) Pr) S ) BRAE o B 2R 1 TAE 3R
S5, WA AR A DO I s 2R RS A S L 7
SRS — R BRI S

4 RE

HCV f5c KA R SO L 4L 0 & B S b R
[l HCV 43 55 A 1) 4% 1 R S 2 ik 1 W) 5 M Ak
25 X I AR S 5 TN R 9% B K I e A I
% JHCV 5 JE B 5928 0 5w LA B 28 v AT 1) IR sk A
FYI KR X HCV 2 Wi 245 4 I R i2 Wi
S an RIS R . I R A A O R 2R A i
PRS2SR L, DL HCV $iR4E 5 HOV B gL iy —
LiWitabr . X T 2N IR LR I ICT A
# %% HCV RNA #I| AW WG PEAL AR M . X T HCV
P B 1 £ SRR ) SE R A I . % HCV
PR BH B L R ARG I B M ) ;B B T 3 AN H R &R
Ao F8 A A X YU B IR YT R, N real -
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time PCR #1797 M # " o 2 1 T3¢ i 1 BUAS
TZBARAE M X X B e LA 08 IR R
JEFAHMETF R . ML Z R, SRE i Wk B i | AR
AR, A A ARG B PR TS o FRATTIE 2B
DI 0 3 NS3 NS4 0 Bt 5 AY A 56 4 711
& o 1R SRR TR O A R R X R T R
(9 JLAP s B B S E A7 0 0 A o iR &
NS3 NS4 Hi JF 76 A 7] I PR b 9 A8 S 4K, AH 38
FAESE )7 i vh b AG I HOV A% D, BERR B T
Aoz I F 2 B5E A X p BE Y 2 B X RETR YT 48 T
—EW B, 5EXFHCV R PR M) g 2412
VTR L, A 36 1 11 B B, 6 HCV B 1 1
WA R S, R R A B ) R
TG R AE 00% L Lo % & AR L
K2 Wi B AR TE HCV 12 W 5 43 B b (g A% 0 s o7, 5.
ARG 30 AR ARG | P84 T 5 0T S 0 A 5% SRS
PR TS 2 3k b DX R 08 M P R % 1 K 007
R, WS T 22 B 0 R TR I2 W,
AN 2 Z ADTETFAZ% AT A ) SRS H BR324 T S 2 A
Wy e KB A E TERE 2B R . NS3.
NS4 1 5 il £ ) BRL 5 BT AR, E AN [] 56 R 284 1) 95
BRI AL AN R, By e 12 S S R R A S Y S
PSRN
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SR RIS 1 B A AN T Frra S
kb BB wRT

[ E| LRI 5557 (hepatitis B virus, HBV ) J&—Fh | IZ AF7E SO B, v 51 R i
AL FHT 41 e 93 (hepatocellular carcinoma, HCC ) . HBV Ja%e /™ 5 Jali o A\ 210 flt 5 , D0 H: DL 3R T R AR g 0 =
FohE, 18 O BTSRRI HBV B 1M 3 200 HCC 1 &AL G2 W Fna 7 2 — MR BBk ARk
MR, H T80 B T 28 LA T 9% J5 A AL F0 HCC 1) & 9 HIL RS TR AR IR BE AR T sh A
BT R S BT Y S R B WY A R S AT AR I SR . AR BUR — A BB AN AL SE KT R
HI s, AR IE R/ NRRIE B3 1) 1= 2 FRUIF 28 995 7% (woodchuck hepatitis virus, WHV) i EURHLH
P it Jie 55 N HBV ABALPE S DA AR A F0F 58 & I 28 14 S T HCC 1 & A= FUR s LT 2 W 59897 o
AL, 3 s 4 BUR R S B BB B 47 1 #% HBV 5 HCC 19 52 4% ¢ 22 F 42 o B 4 %) T BF ALY T B ok
W A o A SCHE 4k BRI RUAE 2 e 35 1 I 48 L M HCC IR v i) o P A e Al — ABE A

[REIA] AR SRR EE; SRR JIT 40 e

Application of woodchuck hepatitis virus animal model in the study of

hepatocellular carcinoma

ZHU Songshan', YIN Jun’, HUANG Huayi"**

(1. Department of Laboratory Medicine, the People ’ s Hospital of Guangxi Zhuang Autonomous Region,
Nanning, Guangxi, China, 530021; 2. Department of Laboratory Medicine, the First Affiliated Hospital of
Guangxi University of Traditional Chinese Medicine, Nanning, Guangxi, China, 530023; 3. Department of
Surgical Oncology, Roswell Park Cancer Institute, Buffalo, New York, USA, 14263)

[ABSTRACT] Hepatitis B virus (HBV) is a widespread human pathogen that can cause hepatitis,
cirrhosis, and hepatocellular carcinoma (HCC). HBV infection has been a serious threat to human health,
especially in China and Southeast Asian countries. The pathogenesis, diagnosis and treatment of chronic
hepatitis B and HBV caused HCC are still very challenging. Currently, understanding of the pathogenesis and
diagnosis of viral hepatitis, liver cirrhosis post hepatitis, and HCC are largely dependent on the animal model
system, and the choice of a well-established animal model is the basis in accomplishment of the study. The
features of woodchuck body weight, the size of its liver, the pathogenesis of the hepatitis B virus it carries, and
the progress of the disease course are very similar to those of human hepatitis B virus, thus, the woodchuck is a
very useful animal model in hepatitis B virus infection and in the study of the development, pathogenesis,
diagnosis, and treatment of hepatitis B and HCC. Therefore, the woodchuck hepatitis B virus animal model
enables us to have a better understanding of the complex relationship between HBV infection and HCC. It will
also promote a better prevention and treatment strategy for hepatitis B infection. In this paper, recent reports in
the application of the woodchuck animal model in the field of hepatitis B and HCC will be summarized.

[KEY WORDS] Woodchuck; Hepatitis B virus; Animal model; Hepatocellular carcinoma
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LRI R W5 B (hepatitis B virus, HBV ) J&—Ff
I ZAFFE R N IR, AT S 1A 48 B AL RN
41 il 98 (hepatocellular carcinoma, HCC) , FL7E %y
A 242 4000 J1 e VE IR RSN AL A
620 000 1 5E T AR I HY BT IE B , Horpr, HBV
51# HCC BiZWi AR T A AEAR Rk . 3
YRR R 5T £ R0 B T 98 I HCC 5 H A 8K
Jrik e 3k BRAEA By £ 4k BRUHF 89 3 (woodchuck
hepatitis virus, WHV ) 5 A HBV AH{L, R, 4% B
9898 B S B RUAR 2] T )3z A fd 38 i o
- BRI 98 995 55 Sl W B R BE B 45 b T i HBV JEK
Yo PELHCC KA 1R WL -4 12F 54y 1) T 77
FEIT B SR W 2 o AS SOl ARk, 4k BRUIF
RIFTE DI PIEALAE HCC (1 o FH R i — Ak

1 NZBERFRFESEFAREDYRE
5

HBV X} 15 3268 A% 1 BE 51, B N2 KR
PEAN e LSRG A Bl 4, R R i B AR 5K
55 sh iR Tz 8 T HBV B T . (H
S 57 2 S WRRD A8 3 PR 2R A R ), L ke
Z Bl

HBV % 56 K /N B AT /)y B #2184 HBV, 7
VISR B 48 40 B AE A A7 T, X2 — PR P74 A L
BB LT T 25 P PEAR A Sl A A | L e
TR R, B R AN, SET R

B i) 55 K S Bl W 1 — S o 28 27 IR 1 kTR
22 T6) f ) 5 R R o, R I b g P T 9 B0
YRS | G R 7E M s P 1) B B2 RO A 2 AR
t, {HJZ , HBV FEARS R iA Py s e J& —ad v B k=
Fee e, AN ARG P .

5 2, 7Y 4 955 75t & W8 T DNA i 5% , Hok U
J7 AR, I E—E R T HBV (R
il A Bt R R G, (HENS 5 ARyl
25 SRR, NG 2, BT 5 95 B AR TR A A A2 31 T
B

+ % BB PRI AT WHYV [ DNA 5 2 2514
FISE 0 AE A B 5 HBV AL, 76 A% 00 3R 1 Y 2
Tie 445 #4385 51 (43 90 R wep149 T hepl149) 4 & ik
65% M — S ", AT LR SRR R . Ak,
P PEIEYY WHY 1 4 1k BUE 5 L S 2~4 4F 2
FEHHCC AL, 1648 BB b K FH BT
FEAZ YT O AT LA HCC 4T F B , ] ) 2 Jié

TYARYT HCC (BIHT R 43 TR 022 7 v
2 THRMWHV

+ % BUR Wi 5 258, IR E S 4.5 ke, i
KAk £ 6.5kg, H KA H 56 cm, +ik 35
a3 AT RE R A 3k B2 34 H R A3
R, AT KR 104EZ A, B RURE N
F, —RIRZ A LIZ | 5 ke B4k (085 5 A48 AH
HEHE, — R 251 500 e AR A2 4. fiH 43k R
(BT FE A T 1978 4F , 4 it & 3 + 3k B WHV 4
FAR i e % JE A AR 5 48 1 I % HCC 2R
A, R SRBFSE R B, WHYV #5745 A 45 ¢ 1) HBV
FEDA I H R 20 B S il Re T, vT F R IR £
B,

3 THEFXREHHEE

TE 5L H A 2R PR 19 I i b, HBV A5G
JHF 9 2 PR A S s A B i R R E M, T RE SR R T
HBV DNA # & 2|15 =4 i 3L 4, 51 4 o ek
AR FE R AR AR . 3k B2 A5 HBV
JEY B (5 BB A HE 1 ) e N RN 12
HBV YL 8y 7 %" . WHV LA 28 B B4
T E A R SR AT O
HL 05 1 2 8 45 7 15 HBV A7 45 15 B 1 AR AR
P EWFSE HBV B AR 0 &ML I i, £k
BB WHV € 8 23 TA 2 X HBV JE& 4L Fl HBV
7 | A 1 JHF U 9 9 BF 9 e 5 3 RS AR, L )
H AL 1) TR G I R sh et it +4k
SR sl ) A R BE B G L T i HBV R R B HCC &
Az (18 52 ML) 480 (0 20 T e %) 00 BT RS T 5 W 114
e

4 THEFRBEESHMRENHA

4.1 WHV EYR HR L

KZE1EE HBV G & A T8 B LI, I
I, A A 4% R WHY J5 & B, JLF T
1) 3% BUE R HCC BT AR AEAE I 244~ H L 3F
HAF-H 70 % iy o 30~32 N H o BT, K 2 8k
AT 9 WHV & WHV7 5 WHVS 5 £k , H ¥ 51
HA B E AR, B e, WHY B A4 B3
(WHVNY ) Al WHV7 ##% 3R 30 1 2500019 &2 il K F-
MG RT3k RS R ae ™. Bk 4k
FUS Y WHV TP 18 % A 60%~75% 1 18 P 5 41
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L2 R RS 2 50% 5% HCC, 4 4F 18 R 45 47
FH % 100% %% A HCC, 1R 4 Mo B 51 T A48 1
HBV #7 # i #2512 M R AL, 124
WHYV 2 [ 28 B 8 52 15 BRI -+ 4k BRI AN AT 3k
B () E B R 18 PEIT R AT HCC, e PRI Ay + 3%
L, e PUEASHIEALA ™ E e HLiA AN EIR R 2
il T SRR  AE 18 M HBV B B UL . M8
WHYV B ) 8 B, 24 & A9 B 16 BR R il £ Fifi 2 1
PUR A e PR IR TH F=5 I, B e T AL = A X B
(AR SZ , e Ay 5 HOC HYE A S I &
4.2 4k BRI AR50 5 o WA B AE 20 B i
MLFIBIFFE T 5
421 I BRI EE S BT e A 5%
1E HBV J& e i #2 v , HBV HE AT 40 it 0 4] S
OB I & A, FLALH R WA . WHYV AT HBV
1A B B IR A8 SO, Bt SR TR S A R I
WAE ER b o B0 00 B ) AR AR, OF HLW 35 S 10 e 5
P AR YR 5 R 4 B 2 7 2257 R e R o 4
SR i R AL A B R, 4k
B R B L R JEe gy AR B WHIV LS
= 2 B4 JHT 200 6 g e e X R R T A L kA
(R kL, AT BE ST M R e L. (U 280N BE
R WHY 235 1 8 S0 RUZ R , Rt AT DL s
JH- 4 2K 2 2235 WHV [BE 7, {1 33 S 240 Jif 0k skt
GEN T MAET ., FEHEAT s B 38, T IR 1
B T 3 BUPE R B AR T 8 o Uk
YLt TORE R, M35 A A AR Y (HRAE 43 F K
- R . B R R IR R LR
[ JE% Y% (primary occult infection, POI) , i i 31 %6
PERGE, 51 KRR PE T 400 I B, 96 75 45 S 1
T 200 0 52 10 2 AR 68 B B P R A — 1 1 o B4
b A2 S0 T HUR PR E S Mulrooney-
Cousins 25 A" BBFIE RN, 45 10 Fopntk 14k i
S8 10 5( 100 95 28 0L A WHYV 5 5 POT A9 & A=
JITA S35 ] A I R Y ERGM E 1) DNA(<
100~200 copies/mL ) F1 7 B ik B 40 fd , {H. 1 7
WHYV £ R FIHT WHV KO0 AT IR 2 A K6 1)
RH], 3 — 5 5 A &Y HBV J5 & I B A% O i 5
FHALL . 51 POI FHE /95 75 & 1 1 AE Y )P 5], ]
YR 3% BUE SR IF & Ff1 HCC, FEJR R 2
W5 B A% R 2 A B 1 0 IR A 5 R GRS R
4, PR B BUR AL, T RENS 5 S FE T IE i B0
PEAEHE

422 A4k BUH 905 75 s WA B o3 9 5 o 1Y
WE5T

WHYV F 4 1y J& 1.5 HBV A1), #% # DNA
o i A B 1E ERE A, )N DNA i 5% RNA
4 WHV 84 2115 2 41 e 1) DNA B, &3 5 2 1]
DA X5 AT 7 50 2 D 1) DNA {57 5 ik 47 4% e A
HE, X BN FECHCC KA B E R EM, eIy
) FFT 40 B 5% 25 Y cccDNA B IA Ry RSk @ 1Y
DRI T 53 B 0 19 00 2 T DRI 1 o %
YR 02 M T R 5 B B YL Y R PR 26 AR A5 3 72 43
AN o 3k 2535 i DA Oy, 12 1 T 4 6 B Bk L (L g
AT O R L 1) T A0 I 1) 23 B4k HE 1T S gl
TGRS . B2 AR RN E S8 WHY i
A HCC 1y =4k B, 15 [F) B 8% e 55 — 5 #& WH-
VNY B, 78 + 4% BUAY I 7 AR A % B WHVNY A2
sth () PR DNA |, FF A0 9 2 20 Hr A I s T WH-
VNY RNA 15 §ilfii A=) F1 WHVNY RNA & il th
(] A, 3 & B T 4% o 2 JEk e 0 41 Jif 2 [ 149 4% 4% mT
RERre &b RN R IFSL S B AL % R
FELPHE X T 2 1 8 M B RS B B L. WHYV gk
PeUAE 3 R BRI & mER g 4k
5 MR 18 MR AT & R il HeC, F)
FHX — o5, 4k BB AT 1R S BiF 95 18 1 £ I R
KAL) B 1] v B T & R 1) BEARL S B A

TEW G IE T X/e-mye S K AG /N AT WHV
TR 1 -k BN & B, Suzl2/PRC2 H 1 5 R TF
PEAE S B 98 9 75 B )l HBV X 28 1 AH 5¢ HCC
(1) & A S R A TS 1T EL PIkl R Suzl2/Znf198 16T
JUE P b A AR TR VR o #E HBV 2 a1 1% 98 20
JirP Suz 2 109 35 DR R0 440 i 14 5 3 R i L AT
TE X/c-mye WKL H Y HCC 1 FE 31 1] 26 B il i 1)
Fahik . HARSEUL, 78 X/c-myce UKL DR Y IR 44 2
HIE: BT BY BE , CCND2 . EpCAM F IGFII () 3% 15 T+
15, 1 7E X/c-mye MR A/ R WHV B39 +
& UL BAMBI FI PLK1 3 SRR i) FH 3 e 5
PCR 1945 Rk 52 T + 4k 5L KL A (SAT . IDH3B #ii
SCD)HA 27 MFRKL, ZRESNERNS S TH;
S BTEE BHPE A0 R AR R A S A
A R R R P P VA S Y R e SUR A

P BRI AR 5 A 20 6 b R A b
FEARBLAARRL, R 4B & A A F A
TECEUESE T — R R BA B 1 73 B 2R
1, 76 - BR800 v b o3 R 25 B 34, i
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A LA R BI R AR . 2R 8 1 A-I(apo-
lipoprotein A-I, ApoA-I) 2 IfiL {7 H i %5 B2 i 26 1
R FEZE R, MK ApoA-T 3 78U [ il A8 2
TR AR R HCC bR,

T L5 T P i Bl R 4 - ke P 2 3, e
P A 4 B b 2 B AT B s KPS A v SR DR
PR AT LR WHY B i, X — 35 5 A HBV
AR 2 BRI FEARE ST 0 s
JEHCCIE W BB 3R o JHi 200 A v s A 9 ek
AR I KGR — bR . HETH & T —Fh
FIHE 43 G CRE VA X C T I A & UG 5 1
W 38 o WL T A 4 Pk UM a8 20 205 8] 30 4 3k
DA H LU I, B 2D BRI A 5 S
PR B I, OF B A 200 A M 4y rh i &
Pt T A 5 BTG 14t B S v T R Rl AL 40

e 4 )& & 11 B (matrix metalloproteinases ,
MMPs ) 7E N HCC W= 22 FEE % b R A% O AR
FE RN AL ) MMPs Rk hn . [\
B, X — I e WHY B 35 BT 2L
225, MMP-1 MMP-2 MMP-7 . 4 J& 3 ¥t £ [ g 41
SRR 0] - 1 0 P b 200 e B TR O i o 2R
FIKF- T8 . MMP-9 76 HCC 136 3K B i & T %
A IEGE WHY W I, 1 44k B MMPs 1935 1
A 4 1 D R0 0 R — R D A
FL3h Y MMPs i 551 o 33X 2845 5 3R B MMP 4 4
FIAT LIAE R —ANTEE R HCC W3R YT Smg ™,

WERERTENLHCCH ZFRKIL, PR
WHE 3 U 22U b o 22 S R aR B K SAH 56
A B R IR REHE— 2P0 NS e B P I 1Y)
KR AL FNETT SR wE
4.3 T4 U A 75 sh W A B e A TF AR e 10 12
RNy Tl U
4.3.1 AR AR W R R PEH]

18 P HBV 4 5 K820 19 HCC % VA ¢
HIZ2Wr y HCC I 743 E 7R 520 1) I 30, L sf T
St AR YT 7 AR BRI HLBUE 25 . IR AT
B —Fh G K RE SR 5 A BT HBY i
& HCC By SR I FIGY T o g 1) A 1 P g A4
%1% (magnetic resonance imaging , MRI) A&l , -
(45 1 A5 B P T D g A0, TN R R S il
FUR T4 ZA TR 2 5 7 Tl 1) T e 37 Bt o 98 1)
AR FEOF DI REM I o 72 MRI Hr, TE 5 BT
JIFE S BIRVE Ih , PR R 1L 4 SR AR L HCC IXKIR I K 5

5% o TEMOIE S5 Y X, IR AR S s AN R0, TG FR
WA A S A IR A5 5 o BeAh, 40 i 4k
SR 2-Jii 4AC-2- [ F-18 ] 360-D % 2 B 1 HL - & 5 1B
ZHE RS A A — o iR O, R 52
B2 F R HCC By i J& v] F MRI 47 1] #0846 43
T[] s X6 FOR ot 00 5 S, V2 5 6 T LA B i X
HCC i#F R T i, BRI, Hyayr =,
432 +HREFEAYIRT

XFF HBV B iR , 2 RE X124 HBV
JRRYL 35 T A S i 3 T B DNA S il Ay 00 ] i ik
A BE B Y T B, 45 A Y i R T 2 ik
FNRAIRIT I E . R0 HEI D cocDNA i fa e
PR, 20 AT DL 22 5T o 20 o 7 00 52
W, 0 FH B 35 25 W06 97 2 B ATE B 7 i,
P INEEAZ vk o B -RIRITET, B 4k B
LA R 58 AT 1 R ST R o B I 1, LB
Uit H BN 2 AR B R, B
ZWA Y M I RAYT , s b s (1) BE
I 95 B ML AE | TR I AE DA S % {IX HBV DNA FI
RNA 7K 5 (2) X512 M T 9 b e (r 4 kil /5 5 (3) B
RS P JHF 62493 B4 4513 R A SR HCC 119 2 35 , 177 1 4
T B 1 10 A A O T - 3 BRI 92 993 2 sl A 7Y
S E
433 TR REERTT

GRETT 1 S 3l 1 G P IR S 1 2 I EE A A
AR Ho 2 T2 L B 2 1225, DT i V9 1 o
W, W TIRYTRIRIVER o Huang 55 A7 &
SRUTF I A 8 1 SR FH 5 A R 400 i PR A I A
P R 1R A 2 B A SR X HCC TR 9T, 59T
I/ A A s A4 R~ 56 R ) B — 7 A B, i A
KRR 36T A AP PROR o eI R iR
RS RIEERYT W E RS T CD3(+) T 47K
-, I A B A R kA . A, B A S
1R KT B4 1SR 28403 A I 1) A R 20 A T 18 R A
VDA e DXl B e A i 5 kS o BRI, e
I AR BB T T RE AL A 0 S0 ek 2 R e e 1y
BIEN 52 TN TR 5 He 2 BN e . X PRIk
BIRTOR A T REA B TT M I AR

TR FEE MR T, e S T
R R By Rk, BA B B B0 RE R A A
T PERE ', Semliki £f MK 7 (semliki forest vi-
rus, SFV) A 175 S %3k B 40 i /1 % -12 (interleukin-
12, IL-12) , o] PAXF WHV Fl HCC 7= A 4 55 [ i
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S8 PR T B AH O 1Y SEV 24 AT LR 3k 98 ' 2K i
TL-12, 5 S50 J 20 M P9 R I3 o 20 00— ol s 36
7 ARl R XA N - TR | - IR SR K 1
A JE LB A2 20 L 5 A, DT 75 | 9 40 1
B, X W) J53 4 53 3R W SFV A X6 4= B
AN R, (R 18 WHV YL R,
TL-12 2 375 o B %) Gie O b, HIHKTHE T 3R
ST T AR, X T BB S A T PE T 4N 7E 18 P
Joa B 1 I R A DG I e e I 28 PR s R AE Y, R
&, Nowrouzi ¢ A ™| F it BRBEHY 48 7R T 36 7%
SR BE L AT BUA B TR k. P, i
ARk, B2 FF Toll BEAZ (R 8h T LU R 1 7
TR S WS, ZEYURTEER I ELnT
G AR RN kA, 1%k BT
FERRIAE HCC MIRA IR TT B 8 1R I7 A N M4k
7 — AR R

5 SES5RE

FH WHYV 25 4 8 R H A e 2 AR v 0 i
#5181 HBV YL iy sh i sl . Oy AT B T
HBV 1) & il 75 =X . A 4 J5 1 . cDNA {5 25 1] #L
il A e S S BUR AL AR e
5 U TF IR 0 B BTN A kot 0T & B
BEZGY) G BEVRATIG T 5 vk DA 5 R SR A
15 1458 T Bob 3 08 AR O K o Rl TE 3k R
S X WHYV SO LA B A B F 55 LA
FOHIRIT T B AN WHRE R TR 25, AT,
TEA KBRS, NN 3% $2 = %18 v HBV Jkij
Je R R R BRPE IR YT B IIHLR

S 30k
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g o EARBRIE N, R AN WY R i 2 fi i DL+ OB PR R 2 —  SE TR LA SR 40 JEUR AT
Fe e ninyy LA 7o 3, BB PUR s s o AR R 1) SRR R AL A7 Bl T I R 2 A il Tk
PEBRRIT T 58, Gefipp A $RIB G 4, AT 4 i A A7 AR b st AR A7 ik o F RN R P T Dt R ek A Y e R i
B 5 vk BRI RIS SGE B AR A TSR B AR A . AR, B 0 TR A AR S B EOR
TR R 2RI B B T, O B N TR S B R IR RS W . AS SO
B REAS W R Jes ) e RS W 7 W AR O kA — 238

[R88IR ] RIS 7071205 2R

Clinical diagnostic approaches for carcinoma of unknown primary
CHEN Jinying, CAI Hu, XU Qinghua*
(Canhelp Genomics Co., Ltd., Company Limited , Hangzhou, Zhejiang, China, 311183)

[ABSTRACT] Carcinoma of unknown primary (CUP) is a heterogeneous group of patients whose
primary sites cannot be found when the cancer has metastasized. It is one of the ten most common malignancies
and the fourth most common cause of cancer-related death worldwide. The prognosis of patients with CUP is
usually poor for those receiving empiric treatments. Identification of the primary site can ease the patient’ s
anxiety and improve long - term survival with the help of more specific therapies. The current diagnostic
approaches constitute clinical evaluation, medical imaging and histopathological examination. With the rapid
evolution of the molecular biology and bioinformatics technology, genomic testing has shown great potential
and has been gradually used for CUP diagnosis in clinic. In this article, a general description of the diagnostic
approaches for CUP will be presented.

[KEY WORDS] Carcinoma of unknown primary (CUP) ; Molecular diagnostics; Genomic testing

K kb AS B §% F% 95 (carcinomas of unknown
primary, CUP ) & 45 — 2 2000 FRA K A i S0 0 56 8
P (E R 280 T 4IRS 25 RN PEAS AT AN BE i 2 S & Aor
SRR . KL 15% I RE 2 i T Rkt
)i R TR R 3 o 3 A I PR S AGORN s B2 T RT
DLl KB 2 9 i & 7 o5 ABAT A 173 1R 7% 98 i
RALEA, BVEIE &S X g cupl, A E
M, CUP K2 i FT A1 37 A9 AE 1 3%~5% , 351 fix
B KA 2 — LT R HEA S 4 . CUP

Ap A A AU ST A R B AR B PR 8], 3, A 311188
B IRAEH AR F A, E-mail : qinghuaxul0@fudan.edu.cn

A2 AR IS 290 60 %, B3 1k K R g T L
PR H L — T 5T & B 2.8% Y CUP JRE A7
HER B . CUP AW b, Bt 4
EPIEAR 5 80% I HE A IR R o4k s 20 30% 11 BB %
R 3~4 A2 E B TR 25 55 I PRFRAE
KR4 1 CUP 78 Mg % e B Ja , DR & kAT
SRARVIN, TOk 38 33 BT BEAR BRI, A7 B A ok
RERIFE R A IS, A SRR RIHR T
SRk B E N Z BT F AR B R UIBR T R &
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St Can UG AT B VIBR AR VIR 1 75 i, 5
A Tl R R R VIR ), R AT B R
A R AR MEE BN <2 em) @t R, KA%
55%~85% 1] A48 B 5 & Ak ek LR & A A
Al AR IR CERE B R RGNS —
(2NN NN = o SN N D =7 N U 72
S CUP TGS 2 B R AR Ml A7, PR I TG 1 38
I B R AR Ok 1 2 IR & kb o AR i AL 2 B A Ry
fIE, CUP 1] 43 A o3 AL B0y B B 988 (50% ) oA AR R
AR B I (30% ) 8595 (15% ) AR L PR 259
U2 N W g Ao, JLE R A
CUP, K&B43 Jy WG 0 g > A SCXF CUP
J B A A2 W I DR SC AR Iy vk B ok 5 o e
FIHEIR T .

1 BABMERAMRIEREX

TE A FEAE 2T PR & v, W Sk Ao a5 AT 2
PEATAREAIR YT AL . H ATX T CUP & IR
I7 R IRT 250, SR AZ IR G AR 2R B
FOH RS HH2E . th TR T B2 B
P AT RCR KA, UG 22, 0 HRIEHTBOR, B
AR BRI R [ TS RS s CUP
A RZAT R AL A A A 4.5 H L — 4R
F3N 20% , AR HEAFHRAL 4.7%

W5 K3 2 W, RE %38 1 Wi PR 12 1B W it &
SRR B AR BUS B o TR SR 1 — IRUHT IS
P PRI, TSN GR35 5% 22 3R il i =X
J2 I (reverse transcriptase polymerase chain reac-
tion, RT-PCR) 6 {lll CUP /&35 il g 20 2 v 02 4§
SR RE N A9 2R K A SRR A A, IR 3 ) 531
LERTEPEA BEXMERNGI T OIS . IREEIR R 35
SR EALST Y 396 Bl B, SARYEHEIN 73 B 4%
SR I XA T 1Y 194 191 £ 1) v A7 AR A I [R] 3
WA 9. HFN125 A 7R, W i
A DR A L, e B RIG Y Y  &, A  THR
TR IT AN, S A R A A I ), B Y I R
SCo (RIS, g Jit ik I R IBUAT B X PE R IR ST
D558 0A B T2k iR i OB ), R R
JE IRRAEAS R4 , 30 A RAY T RUfE O

2 HNAIRKIZEHTGE

2.1 miEh
4l 9 [ 1 K 25 B 988 iE I 2% (National Com-

prehensive Cancer Network, NCCN ) CUP Iffs IR 5% B
Fara , R A AN B b, R T Sz A
VAL o PPAh G 55 TF 48 1 9 s 180 1] « 55 58 % s B
Canast A& PR B R 45 B R, FUIER ) s o8 %
RS R A L HGFLIR RS Rk RS L B
TR B A A 5 S 6 = Kk A a4 O 40 PR, PRV A3
BT, 0L LRI R A 5 43 B, S e, Do o i
B, M35 ALk A s 1AL XS W 2 g
(computed tomography, CT) Fl IE H, T & 5 7 1154
HL W7 )2 2 1% (positron emission computed tomogra-
phy, PET) K, 2ok 57547 20 MR SH A A A A
EE AR, B RE R AP I AR,
A REIR R IR SRR 22 AT N B A (M4 L S2 R
B H B B s R ) A IE s ik L 4
R g ) B B A T I ek A LAHERR B
22 AR

ARk A B P OB SRR AL TR S
MR B M R R AL S B R RN E . CT
1G4z 15 1% (magnetic resonance imaging, MRI)
VR 8 FTT J 1) s AR 2 A T B, T AE R T sl
XF S LA AR A5 i 968 2 8URE AR g A AT A . (HL
CT 1 MRI A fig 22l 1F 5 PR B 2 21 o8 (o N 3
g AR T O 2 AR A1 A 2 CUP B9 #) I 3%
Mo R ZHOCENE MR 20 i 2 A v A A RE S, X
70 BB I 5 5K 51, 18F A i 1) 9801 QG S0 7 2 1 (2-
[ fluorine 18 ] fluoro-2-deoxy-d-glucose, 18F-FDG)
2 A BRSO 2 A i R A R v R R R
B FET X YRR, R ] PET £ AR AT LA
LI A ek B 67 A LRI B AR SRR . AR T
T 40 farh 18F-FDG RV D 1 94 , PET 1Y
N A2 BB o B SR E O, F PET #1 CT A L
54, ST R A AR AL S — IR e AR
18F-FDG PET/CT n] LA $2 BEELVEAN A kEAE B, L 35
FEAE 2 W . BT, 18F-FDG PET/CT J& it
BRI G 2A AL CUP JR AN S T H 2 R
AJ ik 24%~53% %' . 18F-FDG PET/CT 4 {fi #i4 1
TRl AT A B A Rhim RS 8 3697 7 S0
AT RN TEAL A EE IR E . 2545087 11
T 7% 45 5 .7 18F-FDG PET/CT 12 Hi 3%, U
JE RSS2 3R 37% 84% 184%™ . J4E PET/
CT Hi 5% HU AR FOR A LU RE R A& 1 T 2 1 7%
BB AR RIS A Rrt— 4 e, BT E
BN T Sk S bk L 2 RS 0
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2.3 ALV =R A

2H 205 B 27 A A 2 S T CUP i R 12 W i) 25
filh o A AU B RG A Fi FR DL 3R : (1) #c L
FEAC TR A 5 IR A0 M o (2) 8 g 1 K2k, 02
KT L K AU B I | i ok A T4h 4k 21
(PRI, B b L, sl R E . KR4 CUP
KT R, (3) E—20 45/ N B g 1)
A, ST T S SCUAR CHR AR I 5
EECE B AR AR N 43 WA TR | A= 5 44 e e
eI AN YRS &2 STBUNIEY k< w K R A ER Y i
Yy, R A o AN RIS B AR AR A [ 1 2R
b, o B3R5 R, R i A A P b

O AR S TR B A T DA R S P A R
b, T A /N0 R B E U A . 913 GCD-
FP15 F1 7, Jf Bk 25 14 (mammaglobin ) 32 71 LI 9
TTF1 fl CK7+CK20-#2 7% Jifi f , HEPAR1 #& 7R Jif
I, RCC 47 B9 , HOIR IR 3k 25 B (thyrobolulin,
TG)/TTF1 47 HUR B9 , PLAP/OCTA4 £ 71 A 5
4 i 19 , CDX2 il | CK7—-CK20+4 75 45 1 9
WT1/PAXS8 &7 Bl §95 , FE 55 WUk 2 11 A (chromo-
granin A, CgA) Ffl1% fih & (synaptophysin ) #27~ #1 22
N 6 Mg, 4 e [] Bt )5 (leukocyte common
antigen, LCA) #2778 bk ELIRF B0 I o 4N 1 i
N, B 2R TR T T CUP RS 522

x1 SEAUGESURTRRLFAERLELISH

Table 1 Immunohistochemical markers for the diagnosis of carcinoma of unknown primary

iy s GRS

B S100, Melan-A , HMB45
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Table 2 Genomic testings for the diagnosis of carcinoma of unknown primary
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