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图（P35） 恶性腹腔积液患者液基细胞学检测阳性结果（HE，×200）
Figure（P35） The positive results of TCT in patients with malignant peritoneal effusion（HE，×200）
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何蕴韶，《分子诊断与治疗杂志》 第一届、第

二届、第三届、第四届编辑委员会名誉主编。

1953 年 2 月出生，1991 年毕业于中山医科大学

（现中山大学中山医学院），获博士学位。

中山大学教授，博士生导师，广州市第十二届

人大代表，享受国务院政府特殊津贴专家 （1993 年

起）。现任临床医学分子诊断国家地方联合共建工

程实验室主任，卫生部医药生物工程技术研究中心

主任，中山大学达安基因股份有限公司董事长，广

州市健康医疗协同创新重大专项首席科学家。

何蕴韶教授长期从事分子诊断技术的研究与开

发，主持多项国家、省级以及市级重大项目，如国家“863”计划项目、“九五”国家重

点科技攻关项目、国家重点科技项目、国家技术创新项目、卫生部重点项目基金、卫生

部攻关计划项目、国家发改委高技术产业化专项、国家级高新区或国家火炬特色产业基

地项目、国家科技部重大传染病防治专项、广东省发展计划、广东省产学研结合项目、

广东省战略新兴产业核心技术攻关项目、广东省卫生厅医学科研基金项目、广州市重大

科技项目、广州市科技局科技攻关计划项目等。

何蕴韶教授在分子生物学，尤其在分子诊断领域取得创新性成果。1995 年，“衰老

脑的可塑性研究”获得国家教委科技进步二等奖；1998 年，“神经生长因子治疗老年性

痴呆的实验研究”获得国家教委科技进步三等奖。在长期学术积累的基础上，何蕴韶教

授以严谨的科学精神、创新的研究思路重点攻克了荧光探针设计、合成、标记和纯化技

术，发明了既可实时荧光检测又可终点荧光检测的定量 PCR 技术，解决了传统 PCR 技

术假阳性和不能定量等问题。这一研究成果在国际上首次将荧光定量 PCR 技术应用于

病原体检测试剂盒研发，系列产品至今共计获得医疗器械证书 50 多个，新药证书 10 多

个，其系列成果分别获得 2000 年度广州市科技进步一等奖、2003 年度广东省科学技术

一等奖、2004 年度国家科技进步二等奖、2004 年度广州市科技进步二等奖等奖项；何

蕴韶教授在担任中山大学达安基因股份有限公司董事长期间，领导达安基因科研团队开

发检测诊断试剂和仪器近 200 种并获得医疗器械证书，授权专利 79 项，其中发明专利

64 项，实用新型专利 10 项；何蕴韶教授作为发明人共授权发明专利 29 项，实用新型专

利 1 项，极大地改善了我国诊断试剂市场大部分依赖国外进口的现状。个人获得第八届

广东省丁颖科技奖和 2005 年度广州市科技技术突出贡献奖，在国内外核心学术期刊发

表论文共计 50余篇，编写专著 3部，培养研究生 41名，其中博士 18名，硕士 23名。

临床医学分子诊断国家地方联合共建工程实验室

临床医学分子诊断国家地方联合共建工程实验室位于广州高新技术产业区科学城香山路 19 号

中山大学达安基因股份有限公司产业基地，是由中山大学达安基因股份有限公司牵头，中山大学热带

病防治教育部重点实验室、中山大学华南肿瘤生物学重点实验室共同参与组建，2011 年经广东省发

展和改革委员会批准成立，旨在深化产学研合作，充分发挥各组建单位在分子诊断技术不同细分领域

的优势，实现基础研究、应用基础研究、产业化开发、临床应用研究以及标准物质研究和相关标准制定

等的紧密衔接，不断提升分子诊断产业核心竞争力，促进分子诊断高技术产业可持续性和跨越式发

展。实验室有科研人员 147 名，其中高级职称 18 名，中级职称 35 名；博士 17 名，硕士 57 名。实验室总

面积约 3 600 平方米，功能齐全，建设有分子诊断关键技术研究部、分子诊断临床应用技术研究部、分

子诊断核心原料研究部、临床检验中心、分子诊断仪器研究部、科技信息管理中心 6 大部门和基因诊

断技术实验室、免疫诊断技术实验室、肿瘤临床分子分型检测实验室、传染病分子诊断技术实验室、基

因诊断核心原料实验室、免疫诊断核心原料实验室、仪器研发实验室、仪器应用开发实验室、仪器测试

实验室 9 个研究室及研发平台。拥有高通量基因测序系统、3500xL DX 遗传分析仪、串联质谱仪、全

自动荧光定量 PCR 仪、实时荧光定量 PCR 仪、全自动核酸提取仪、全自动时间分辨仪、高效液相色谱

仪、荧光显微镜、核酸蛋白质含量测定仪等仪器，仪器总值近 5 000万元。

该实验室以基因和蛋白质研究为主要研究方向，全面开展包括血源性、食源性以及人畜共患病病

原体、心血管疾病、肿瘤、遗传疾病等方面的快速检测技术研究及其配套检测试剂盒的开发，加快具有

重要临床意义的新型检测靶标的产业化；构建以基因或蛋白的定量(或定性)分析技术为主的临床医学

分子诊断技术体系；重点解决临床医学分子诊断领域共性的关键技术，如新型染料的合成标记和纯化

技术、顺磁偶联技术、发光物标记技术、检测体系的标准化技术、各类封闭液/反应缓冲液/标记物保存液

配方优化、产品质量控制技术和产品标准等方面存在的关键技术问题；重点开展传染病检测鉴别技术

和肿瘤临床分子分型检测技术及产品开发。2012年以来，承担及参与科研项目 38项，获得政府科研经

费约 6 000万元。其中主持国家“863”计划 2项，“十二五”国家科技重大专项 1项及子课题 1项，省市级

科研项目 9项；获授权国家专利 42项，其中发明专利 29项，实用新型专利 13项。人才培养方面，组建单

位间建立联合培养人才机制，建设大

学生实习基地，近 3 年培养博士后 2
人，硕博士 10余人。
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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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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

TC
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图 1 文献筛选流程图和被排除在 Meta 分析外的

具体原因

Figure 1 Flow chart of the study selection process and spe⁃
cific reasons for exclusion from the meta⁃analysis

2.2 Ẩ Ά ѳ

Ẩ 23Υ Ӊ ẹΨ 20
Υ Hardy⁃Weinberg 3Υ

΅ Hardy⁃Weinberg ɟẹΨ

3Υ Ẻӏ מ 50
6 ɟ50~60 8 60~70
4 70 2 ɟ ѳ

Ẩ NOS ὗ ≥7ὗ ε

ɟ Ẩ שּׂ ѳ 1ɟ
2.3 Metaὗ

Ẩ 23 ẶЊMTHFR C677TӉ
Ά הּ Ặ Ψ Ẵ

ԇ 5 835ԇ 4 251ԇɟ ὗᾂъ

Ӊ Ξ ẹ Ặ

ὗ ɟ Ẉ Q I2 Ẩ

PᵉΆ I2ᵉ
Ҝ ; Υ P

0.05 ɟ



ὗ Ά 2017 1 9◕ 1 J Mol Diagn Ther January 2017 Vol. 9 No. 1

Ẩ

Juan 2015 10

Javed 2012 11

Alexandre 2007 12

Soujatya 2010 13

Angeline 2009 14

Nevin 2008 15

Nevin 2008 15

Jones 2005 16

Angeline 2004 17

Klaus 2004 18

Irena 2003 19

Lakhdar 2009 20

Vasisht 2002 21

Anne 2001 22

Sadi 2001 23

S.Friso 2002 24

Hamdia 2014 25

Prithiksha 2015 26

Dhouha 2014 27

Andrzej 2001 28

2007 29

2010 30

2007 31

ᾀЖ

◌ Ζ

◌ ╧

-

-

◌ ╧

ж

ẋ Ж

◌ ←

ж

ẹ

ᾀ

שּׂ

╧ ◌ ж

-

Ψ

Ψ

Ψ

ԇ ԇ/

373/391

377/393

91/36

217/255

120/100

78/100

100/100

271/282

52/20

2121/617

247/298

352/390

141/55

110/185

96/100

302/168

30/15

106/100

100/200

161/211

87/73

114/31

189/131

ԇ/

58/53

63.1±10.9/61.0±10.5

60.3±12/60.4±12

42.60/40.53

-

57.2±10.0/57.5±11.1

58.3±9.9/57.5±11.1

64.0±9.5/69.5±7.6

-

66.8±12.8/60.8±12.4

-

58.0±11.5/57.3±7.6

52±10/50±11

56/55

38±7/37±5

60.6±9.3/58.2±12.8

45.5±4.8/43.2±4.3

37.6/37.5

46.92±7.62/31±9.6

43.6±4.7/43.7±5.6

71.9±13.2/67.8±13.6

77.4±5.68/75.9±4.26

56±10/54±11

Ɑּה ♥

Ɑּה ♥

ợ

ợ

Ɑּה ♥

ợ

ợ

ợ
6

56
§

�i

638

67

*ë*ò

Ɑּה

Ɑ

16

53ợ
164534

. . 3. / 7875 7575

38

88

88

...,..,.,..,

,.,

888888

4444444444444444444444445656����5644444444444444444444

.....,,
����56����56565644444444444444444444444444444444444444444444

5

6

565656565656����444...��5656565644



ὗ Ά 2017 1 9◕ 1 J Mol Diagn Ther, January 2017, Vol. 9 No. 1

Ẩ

Juan 2015 10

Javed 2012 11

Alexandre 2007 12

Soujatya 2010 13

Angeline 2009 14

Nevin 2008 15

Nevin 2008 15

Jones 2005 16

Angeline 2004 17

Klaus 2004 18

Irena 2003 19

Lakhdar 2009 20

Vasisht 2002 21

Anne 2001 22

Sadi 2001 23

S.Friso 2002 24

Hamdia 2014 25

Prithiksha 2015 26

Dhouha 2014 27

Andrzej 2001 28

2007 29

2010 30

2007 31

ԇ/

TT
87/101
33/35
6/2

58/33
0/0
10/2
4/2

30/26
1/0

251/68
22/18
46/20
11/2
2/4
15/5
46/30
2/0
2/0
2/17
17/18
4/1
27/6
37/23

TC
174/200
174/183
59/20
47/36
32/20
32/26
44/26

104/122
10/3

955/283
111/146
149/123
32/14
17/28
39/35
156/90
16/2
25/14
82/79
39/75
54/25
51/15
108/47

CC
112/90
170/175
26/14

112/186
88/80
36/72
52/72

137/134
41/17

915/266
114/134
157/247
98/39
91/153
42/60
100/48
12/13
79/86
16/104
105/118
29/47
36/10
44/61

HWE
Pᵉ

0.64
0.19
0.13
0.00
0.27
0.84
0.84
0.81
0.72
0.57
0.001
0.36
0.60
0.06
0.97
0.28
0.78
0.45
0.72
0.23
0.25
0.93
0.01

NOS

3
4
4
3
3
4
4
3
4
4
4
3
3
4
4
3
4
4
4
3
3
4
4

2
2
2
2
1
2
2
2
1
2
1
2
2
2
2
2
2
2
2
2
2
2
2

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

续表 1 纳入研究的基本特征

Continued table 1 The basic characteristics of all included studies

HWE ⁃ ҫ NOS Newcastle⁃Ottawa Scale ὗ 0~4ὗ ԇ 1 ὗ ɞ ԇ џ

1 ὗ ɞ 1ὗ ɞ 1ὗ 0~2ὗ ὗ ԇ 2ὗ 0~3

ὗ 1ὗ ɞ ԇ 1ὗ ɞ 1ὗ

ɟ ᾫ ӊ

ε ɟמ

2.5 הּ ᵜᴧ Ҭ

MTHFR C677T Ά

Meta ὗ הּ ᵜᴧὗ

BeggŁs 3ɟ Ὁ 5Υ
ᴟ הּ

ᵜᴧɟ

3 讨论

Ѩ ӏMetaὗ Ψּה

Ӊ T
ɞ ɞ Ҝ

Ҝ MTHFR C677T Ά

הּ Ặ Ύ Ӊ

T ж Ψ הּ ɟ

Ά Җ 32 Ҹ ε MTHFR

677C T Җ   הּ

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=
0.010ɟΆφ ΅ ϛ ЂЖ

ὗ ợ Ψ Ҝ Ẻ

הּ Ψ Ӊ

Ẻ הּ ɟBozok 33

הּ Ψ TT vs CC
OR=2.34 95%CI 1.40 3.93 P=0.001Ẻ הּ

Ά Ҹɟӂ ︢ Ђשּׂ ẹж

ж ɟ

McCully 34 1969 הּ Ђ HcyΆ 
ↄ Ẻ Ặ Ỉ

Ђ HcyΆ Ặ ɟ

ц Hcy ε   ↄ ●

ẹΨMTHFR ╚ џ Ặ

ѡ

££ 11



ὗ Ά 2017 1 9◕ 1 J Mol Diagn Ther January 2017 Vol. 9 No. 1

Ж

ӏ

ợ

Ɑּה ♥

50

50~60

60

T vs C
TT vs CC
TC vs CC

TT+TC vs CC
TT vs TC+CC

T vs C
TT vs CC
TC vs CC

TT+TC vs CC
TT vs TC+CC

T vs C
TT vs CC
TC vs CC

TT+TC vs CC
TT vs TC+CC

T vs C
TT vs CC
TC vs CC

TT+TC vs CC
TT vs TC+CC

TT vs CC
TT+TC vs CC

TT vs CC
TT+TC vs CC

TT vs CC
TT+TC vs CC

23
23
23
23
23
14
14
14
14
14
6
6
6
6
6
3
3
3
3
3
6
6
8
8
6
6

Pᵉ

0.000 01
0.000 1
0.000 01
0.000 01
0.004
0.000 01
0.001
0.000 01
0.000 01
0.07
0.15
0.31

0.000 2
0.000 8
0.05
0.000 1
0.004
0.004
0.000 2
0.03
0.1

0.000 01
0.000 01
0.000 01
0.71
0.006

I2ᵉ %

82
65
88
84
50
83
61
89
84
39
39
17
79
76
58
90
82
82
88
71
46
88
81
87
0
69

Metaὗ

ORᵉ 95CI

1.39 1.17,1.65
1.57 1.16,2.12
1.69 1.26,2.27
1.53 1.21,1.94
1.37 1.08,1.73
1.36 1.10,1.68
1.64 1.18,2.28
1.69 1.15,2.48
1.44 1.09,1.91
1.38 1.17,1.62
1.71 1.37,2.13
2.05 1.05,4.04
2.23 1.10,4.52
2.25 1.18,4.29
1.10 0.31,3.94
1.23 0.76,2.00
1.30 0.54,3.13
1.11 0.64,1.91
1.19 0.63,2.24
1.21 0.63,2.30
2.23 1.58,3.17
2.38 1.20,4.74
1.77 0.91,3.44
1.49 0.96,2.33
1.10 0.88,1.39
1.18 0.88,1.60

Pᵉ

0.000 2
0.003
0.000 4
0.000 5
0.01
0.004
0.004
0.007
0.01

0.000 1
0.000 01
0.04
0.03
0.01
0.88
0.4
0.56
0.72
0.59
0.57
0.000 01
0.01
0.09
0.08
0.4
0.27

表 2 亚组和 Meta 回归分析结果汇总

Table 2 Summary of subgroup and meta⁃regression analysis results
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图 2 MTHFR 基因 C677T 多态性与心血管疾病相关性的 Meta 分析（等位基因模型）

Figure 2 The meta analysis of the association between the MTHFR gene polymorphism C677T and
cardiovascular disease allele model
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A Ӊ T vs C B TT vs CC C TC vs CC D Ҝ TT vs TC+CC E Ҝ

TT+TC vs CC

图 3 各种遗传模型发表偏倚的 Begg’s 漏斗图

Figure 3 BeggŁs Funnel plot of publication biases on various genetic model
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embBἏẕ ᴋ˿̱ ˶ Ợᴃ ὗ ѱ
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［摘 要］ 目的 ὗ Mycobacterium tuberculosis MTB embB306Ӊ ẹђשּׂ Ӊלּ

Άϕ ͬ ethambutol EMB שּׂ multidrug resistant MDR Ặ ὗ embB
ΆEMBלּ MDRשּׂ Ặ ɟ 方法 ί ὗ MTB BD MGIT 960 SIRE ᾙ ԇ

48ךּ EMB ɞ46 EMB ӂ ẹђ 7שּׂ MTB ךּ embB
ẫ Ὤ У ὗ embB Ὤ ΆH37Rv Ἇ Ὤ ὗ embB Ӊלּ ɞ

שּׂ ɟ 结果 101 MTBּה embB Ὤͽ 17Υ΅ Ӊ לּ ɟ53 MTB embB
Ὤͽּה לּ ẹΨ 46 εEMB 7 εEMB embB MTB 48 ẹΨ 2 ε

EMB 46 ε EMB embB לּ Ά embB MTBφ EMB c2=
68.95 P<0.01 ɟ101 MTBΨMDR 51 ẹΨ 42 הּ embB לּ 9 ε embB embB

לּ MDR MDRφ c2=36.9 P<0.01 ɟ 结论 embB306Ӊ ΆEMB
שּׂ MDR Ψ Ặ embB Άלּ EMB שּׂ multidrug resistant ⁃ Mycobacterium
tuberculosis MDR⁃TB Ặ embB לּ ӘεMDR⁃TB ὗ ί ɟ

［关键词］ ὗ embB לּ ϕ ͬ

Assosciation between embB mutation and drug resistance and MDR in
Mycobacterium tuberculosis for ethambutol
LIU Houming1, ZENG Min2, LI Quan2, ZHAO Yanmin2, ZOU Jing2, LIN Mu1, ZHAO Dan3, XIAO Yanyu1,
DENG Qunyi4, SHAN Wanshui1★
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518029; 4. Department or Tuberculosis, the Third People􀆳s Hospital of Shenzhen City, Shenzhen, Guangdong,
China, 518112)

[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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1.4 ɞ שּׂ ὗ

ךּ ╞

שּׂ ὗ M.tuber⁃
culosis H37Rv Ἇל Ὤ GenBank ac⁃
cession no. NC_000962 embB ẫ Ὤ

3 297 bp PCR ͽ 5′⁃3′
Ὤε AATCAGGCTCCAGACGC ; 5′⁃3′
ε TACCGAGCAGCATAGGAGɟPCRּא Ѳ

1 94℃ 1 min לּ 2 94℃ 30 s לּ
3 58℃ 30 s 4 72℃ 210 s Ҵ 5
2 ~ 4 30 6 72℃ 7 min 7 12℃ ך

ɟ Sanger embB ẫ Ὤ

ᾀ Ѳ DNAstar Lasergene Ὤ

Ά embB Ἇ Ὤ ὗ Ӊלּ ɟ

embB Ӊ

ɟ

1.5 ὗ

Ѳε SPSS 19.0ὗ Ξ

ὗ ẫ Ξ ▐

P<0.05 τɟ

2 结果

2.1 ԇ ӏ

Ẩ 101 MTB ԇ 48
ԇ EMB 53ԇ EMB ẹΨMDR 51

20 1ɟ

2.2 שּׂ לּ

הּ embB ὬͽὉ לּ

Ӊ ͫẴ 17Υ Ẩ tbdreamdb ὗ
7 Ӊלּ 306ɞ406ɞ534ɞ

328ɞ497 Q→K Q→R 1 024Ӊ ɟ

Ẩ tbdreamdb MTB Ӊלּ 113ɞ
201ɞ246ɞ319ɞ330ɞ354ɞ405ɞ573ɞ521ɞ609 679
Ӊ ѡּׂש Q497PɞQ497H 2Υ ɟ

306Ӊ לּ 27 26 306Ӊ לּ

ε EMB 1 306 Ӊ לּ

MTB ε EMB ɟ497 Q→K Q→H Q→
P ɞ406ɞ328ɞ354ɞ330ɞ319ɞ405ɞ1 024 521Ӊ
לּ MTB ε EMB ɟ246ɞ679ɞ113

534 Ӊלּ MTB ε EMB ɟ201
306Ӊ ͫΥMTBͽ לּ ẹ ε EMB

609 330Ӊ ͫΥMTBͽ לּ ẹ

ε EMB 246ɞ497 Q→R 573Ӊ
ͫΥMTBͽ לּ ẹ ε EMB ɟẺ

ӏ 2 ɟ

2.3 Άלּ EMB Ặ ὗ

101Υ Ψ 53 MTBּה embB
לּ ẹΨ 46 embB εלּ EMB ▌

86.8% 46/53 7 embB εלּ EMB
▌ 13.2% 7/53 48 embB MTBΨ
EMB ︢ 2 embB MTB EMB

ε 4.2% 2/48 46 embB
MTB ε EMB ɟ embB לּ Ά

embB MTB EMB
τ Ј embB לּ

MTB EMB embB MTB
EMB ɟ 3ɟ
2.4 ΆMDR⁃TBלּ Ặ ὗ

4 101Υ ΨMDR⁃TBͫẴ 51
ẹΨ embB לּ MDR⁃TB 42 ▌

82.3% 42/51 embB MDR⁃TB 9
▌ 17.6 % 9/51 ɟMDR⁃TB embB לּ

embB φ

τ Ј embB לּ MDR⁃
TB MDR⁃TB ɟ 5ɟ

3 讨论

embB Άלּ MTB EMB שּׂ

MDR Ặ 2 5 Ặ הּ 36%~
69% MTB EMBὗ embB לּ

MTB EMB
MTB ὗ Ψ embB לּ Ὁ ε 95.8%
46/48 MTB EMB embB לּ

ɟembB לּ Ά EMB
τ embB לּ EMB

embB Άלּ EMB
Ὑ Ặ Ά ͫ

ᾀ RFP
INH
SM

EMB n=48
R
40
47
40

S
8
1
8

EMB n=53
R
19
19
38

S
34
34
15

表 1 101 株 MTB 比例法药敏结果

Table 1 Results of drug sensitivity of 101 strains of MTB
by ratio method
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Ӊ

embB306

[embB306ɞ
embB534ɞ
embB497]
[embB306ɞ
embB201]
[embB306ɞ
embB406]
embB406

embB246
embB521
embB534
embB354
[embB354ɞ
embB534]
embB328

[embB328ɞ
embB406]
embB113
embB679
embB1024
embB497

[embB534ɞ
embB497]
embB405
embB330
[embB330ɞ
embB609]
embB319

[embB246ɞ
embB497ɞ
embB573]

ATG⁃>GTG
ATG⁃>ATC
ATG⁃>ATA
ATG⁃>CTG
ATG⁃>GTG
GAC⁃>GAT
CAG⁃>CCG
ATG⁃>GTG
GCG⁃>TCG
ATG⁃>ATA
GGC⁃>GCC
GGC⁃>GAC
GGC⁃>GCC
GGC⁃>CGC
GAG⁃>GCG
GAC⁃>GAT
GAC⁃>GCC
GAC⁃>GCC
GAC⁃>GAT
GAT⁃>TAT
GAT⁃>GGT
GAT⁃>GGT
GGC⁃>GCC
GCG⁃>GTG
GCC⁃>ACC
GAC⁃>AAC
CAG⁃>AAG
CAG⁃>CGG
GAC⁃>GAT
GAC⁃>GAT
GAG⁃>GAC
TTC⁃>TCC
TTC⁃>ATC
CTG⁃>CGG
TAT⁃>CAT
TAT⁃>TCT
GGC⁃>CGC
CAG⁃>CGG
CGG⁃>TGG

לּ

M306V
M306I
M306I
M306L
M306V
D534D
Q497P
M306V
A201S
M306I
G406A
G406D
G406A
G246R
E521A
D534D
D354A
D354A
D534D
D328Y
D328G
D328G
G406A
A113V
A679T
D1024N
Q497K
Q497R
D534D
Q497H
E405D
F330S
F330I
L609R
Y319H
Y319S
G246R
Q497R
R573W

13
2
7
1

2

1

1

1
2
1
2
2
1

1

2
1

1
1

111

1
1112

319

319 319319319T319 T319 319319319T
T

T
T 319319319319T
T

319 319319T
TTTTTTT

319 T2
R

2

22

2

2

2

22

H

2
H

2
2

22

2

H

H 2
22

2
22

2
22 H

2
2

319

2
4971/7

2
1

111

1
1

2

112 1
2

1
1

1

1
1

111
1

11
1

1112
222

2
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SPSS 19.0 Ѳὗ Ξ ὗ ẫ Ξ ▐ P<0.05 τ df

ε

embB לּ

embB

EMB
46
2
48

EMB
7
46
53

53
48
101

c2

68.95

df

1

Pᵉ

<0.01

表 3 embB 基因突变型与 embB 基因野生型的 MTB 的 EMB 耐药对比分析（株）

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

Ӊלּ

embB306
embB497
embB406
embB405
embB328
embB330
embB319
embB246
embB534
embB573
embB679
embB113
embB201
embB354
embB1024
embB521
embB609

none

EMB embB

לּ MDR⁃TB
RFPɞINH

3
1

1
1

6

RFPɞINHɞ
EMBɞSM

18
2
3
1
3
2
2

1

32

21
3
3
1
3
2
2

2
1

38

EMB embB לּ

MDR⁃TB
RFPɞINH

1
1

2

RFPɞINHɞ
SM
1

1

2

1

1
1
1

4

embB MDR⁃TB
RFPɞ
INH

3
3

RFPɞINHɞ
SM

5
5

RFPɞINHɞ
EMBɞSM

1
1

9
9

表 4 MDR⁃TB 药敏情况统计

Table 4 Results of MDR⁃TB drug sensitivity

Ά embB306Ӊ Ẵ לּ MDR⁃TB ᾇ embB306 Ψ embB328Ά embB406Ẵ לּ MDR⁃TB ᾇ embB406

Ψ embB330Ά embB609Ẵ לּ MDR ᾇ embB330 Ψ

Ɑ φͫ embB לּ Ὁ ѡ

MDR Ỹɟ הּ

MDR ὗ φᾤ ε embB
לּ Әε MDR⁃TB ὗ ɟ

embB306Ӊ ΆMTBלּ EMB
MDRשּׂ Ặ

הּ embB לּ EMB MTB Ψ 27%~
87% הּלּ 306Ӊ ͽ 8⁃9 14⁃15 Ψ

306Ӊ לּ ε 27 ▌ embB Ӊלּ

49.3% 27/53 Ђ embB306 לּ

ΆMTB EMB Ặ ӂ ΅ ε embB306Ӊ
לּ MTB EMB 13 15⁃17 ɟ ╥

embB306 לּ MTB EMB

54.2% 26/48 embB Ӊלּ

ѡ 95.8% 46/48
embB ͽ ΥӉ ΆЂMTBל EMB

הּ Ά Shi 13 ͫ ɟ306Ӊ
לּ EMB ί ͽ ͫ

ӂ Ӊ ᾤMTB EMB
Ӊלּ ɟ ᾇ embB306Ӊ לּ

MTB EMB 96.3% 26/27 98.1%
52/53 306Ӊ Ὁ EMB
Ψ ẶɟembB לּ 306Ӊ

Њί MTB EMB embB
Ά 306Ӊ

ӻMTB EMB Ἇ
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embB לּ

embB

MDR⁃TB
42
9
51

MDR⁃TB
11
39
50

53
48
101

χ2

36.9
df
1

Pᵉ

<0.01

表 5 embB 基因突变型与 embB 基因野生型的 MDR⁃TB 情况对比分析（单位：株）

Table 5 Analysis of MDR⁃TB between embB gene mutation and wild type(strains)

SPSS 19.0 Ѳὗ Ξ ὗ ẫ Ξ ▐ P<0.05 τ df

ε

ɟ

Safi 18 ѡּׂש 19 ѡᾤ

embB306Ӊ ΆMDR Ặ ε embB306΅
сΆ EMB Ặ Άẹђ 3 ͫ RFPɞ
INH SMϛ Ặ embB306Ӊ לּ

MTB MDR ε 81.5% 22/27 embB306Ӊ Ά

MDR Ặɟ 20 ε 306Ӊ ѡӘε

MDR⁃TB ὗ MTB
הּ embB306 Ӊ לּ MDR ε 43.1% 22/
51 306Ӊ MDR⁃TB ӊ

Ѩ ε 306Ӊ ӘεMDR⁃TB ὗ

ͫ הּ embB לּ MDR ε 82.3%
42/51 306Ӊ Άẹђ Ӊלּ

MDR 306Ӊ embB ͽΆ

MDR⁃TB Ặ ͫΥ Ӊלּ

EMB MDR⁃TBΨ ל ѳᵉɟ

embB406 497Ӊ ΆMTBלּ EMB
MDRשּׂ Ặ Ặ 406 497Ӊ

306Ӊ ѡ embB ͽ הּ 2
Υ Ӊלּ 15 Άͽ ͫ ɟ

embB406Ӊ לּ EMB ε 100% 5/5
MDR ε 80% 4/5 embB497 לּ EMB
ε 83.3% 5/6 MDR ε 83.3% 5/6 ɟ406 497
Ӊ EMB MDR

406 497Ӊ Ά EMB
Ặ 13 15 21 ⁃ 25 406Ӊ 497Ӊ הּ Җלּ

MTB EMBӊ 23 ε 406Ӊ
497Ӊ Άלּ EMB Ặ 406Ӊ ɞ

497Ӊ 306Ӊ MTB EMB
Ӊלּ ɟ

Xu 15 ε EMB MTB הּלּ

406 497Ӊ ͽ εMDR⁃TB
Άͽ ΅ ẫ ӂ Υ MDR⁃
TBΨ ᾇ 406 497Ӊ לּ 5%~

15%φ 13 15 22 24 Ѩ Άφ ɟ

ε emb406 embB497 Ӊלּ ΆMDR⁃TB ͫ

Ặ Ђ 306Ӊ ѡ פֿ 2ΥΆMDR⁃
TB Ặ embB Ӊלּ Њί

MTB EMB MDR Ặ ɟ

embB328ɞ354 1024 Ӊ Άלּ MTB
EMB MDRשּׂ Ặ embB328ɞ354 4
Υ Ӊלּ Ẩ tbdreamdb 4ΥӉ
לּ MTB EMB Ặ

embB328 13 15 21 24 26ɞ354 13 15 21 26 1024 13 21

Ӊ EMB MTB ᾇɟ Ψ

embB328Ӊ לּ MTB 4Υ embB354Ӊ
לּ MTB 2Υ embB1024Ӊ לּ MTB︢
1Υ З לּ MDR⁃TB Ύ
EMB MTB εђѨΆMTB EMB
MDR⁃TBשּׂ Ặɟ╥ ͫΥ embB306 Ӊ

EMB ε 54.2% 26/48 306ɞ
406ɞ497ɞ328ɞ354 1024 Ӊ
81.3% 39/48 embB328ɞ354 1024Ӊ Њ

MTB EMB MDR Ặ ε

EMB ԝЂ ֒ ɟ

embB405ɞ521ɞ330ɞ319ɞ534ɞ246ɞ113ɞ679ɞ
201ɞ609 573Ӊ ΆMTBלּ EMB
MDRשּׂ Ặ ѡͽ Ӊלּ לּ Ӊלּ

Ẩ tbdreamdb Ẩ tb⁃
dreamdb ӂ Ặ 13⁃15 21⁃24 27

Ὁẹ Άלּ EMB MDRשּׂ Ặ

΅ ѡͽ Ӊלּ ΆMTB EMB
MDRφשּׂ Ặ ɟ

ͽ embB306Ӊ Ά EMB MDRשּׂ
Ψ Ặ 306Ӊ לּ EMB MDR
ί ͽ ͫ Άẹ Ӊ

embB406ɞ497
EMB MDR⁃TBΨ ל
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ѳᵉɟembB Άלּ EMB MDRשּׂ
Ặ embB לּ ӘεMDR⁃TB

ὗ ɟembB embB306ɞ497ɞ406ɞ328ɞ
354ɞ1024ɞ319ɞ330ɞ405 521Ӊ Άלּ EMB

Ặ ε embB Ὤͽ 900~1500Ӊ
φ ┘לּ Ά Shi 13 ͫ

Ὤ┘ הּ Άלּ EMB Ặ Ѩ ẹ

ε EMB Ỷ ┘ ethambutol resistance
determining region ERDR ε

MTB EMB MDR ԝ

Ђ ֒ εί EMB MTB
Ẻ τɟ
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ӂ Њ У Є

ᾤ ъ Ҭ

Ӊ Ὲּא

ӻ 3ɟ

Ặ ₿ EGFR
KRAS 4⁃5 ẹ לּ ί Ψ τ

EGFRᴃKRASἏẕ ᴋ
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NBE1
NBE2
NBE3
NBE4
NBE6
NBE7
NBE9
NBE10
NBE12
NBE15

Јџ לּ

L858R
Gly12Ala

E746⁃A750del 1
Gly13Asp

Јџ לּ

2573 T G
35G C

2235⁃2249 del 15
38G A

COSMIC ID
-
-

COSM6224
COSM522

-
-

COSM6223
COSM532

-
-

ͫџ לּ

L858R
Gly12Ala

E746⁃A750del 1
Gly13Asp

L858R

ͫџ לּ

2573 T G
35G C

2235⁃2249 del 15
38G A

εלּ לּ ẹ COSMIC ID ѡ

COSM ךּ מלּ ł לּ

Ń Ψ łNovelŃ εלּ לּ

ɟCoverageלּ Analysis ł Ńּׂש

ł Ń Ҭ ɟ ͽ

₿ EGFR KRAS
ɟ

1.3.4 ͫџ

108ԇ FFPE ӻ ͫџ

Әε ɟӻ

1.3.1 ךּ DNA PCR
Ἢ PCR У ↄ

אּ ӏ אּ ᾤ ӻ

ABI 3500ͫџ Ѧ ɟ

1.3.5 ͫџ ὗ

┘לּ ᾤ Ὤ Ὤ

Ẻ לּ Ὦε לּ ︢Ὁ

Ὦε ︢Ὁ לּ Ὦε

ɟלּ

2 结果

2.1
108ԇ Јџ

EGFR 87ԇ EGFR
לּ Ẵ 21 ԇ ẹΨ L858R לּ 15 ԇ

E746_A750delELREA לּ 3ԇ L747⁃T751delɞ
V769_D770insASV ︢ 1ԇ אָ לּ G719Sּׂש
S768I 1ԇɟ KRAS לּ Ỹ KRAS

75 ԇ KRAS לּ Ẵ 33 ԇ ẹΨ

Gly12Asp לּ 15 ԇ Gly12Cys לּ 5 ԇ

Gly12Val לּ 4 ԇ Gly13Asp לּ 4 ԇ
Gly12Ala לּ 2ԇ Gly12SerɞGly12Arg 1
ԇ אָ Gly12CysשGly12Aspּׂלּ 1ԇɟ

EGFR 18~21 ɞKRAS 2
ͫџ ɟ EGFR

87ԇ EGFR לּ Ẵ 21ԇ ẹΨ L858R לּ

15ԇ E746_A750delELREA לּ 3ԇ L747⁃
T751delɞV769_D770insASV ︢ 1 ԇ אָ לּ

G719Sּׂש S768I 1ԇɟKRAS 75ԇ
KRAS לּ Ẵ 33ԇ ẹΨ Gly12Asp לּ

15ԇ Gly12Cys לּ 5ԇ Gly12Val לּ 4ԇ
Gly13Asp לּ 4 ԇ Gly12Ala לּ 2 ԇ
Gly12SerɞGly12Arg 1ԇ אָ לּ Gly12Aspּׂש
Gly12Cys 1ԇɟ 1
с 10ԇ ɟ

2.2 2
ͫџ ͫџ Ὁ Јџלּ

ὉɟEGFR 2 ε Ẵ

21ԇ Ξ ε 87ԇ ͫџ Јџ

Ẵ 0ԇ ͫџ Јџ Ẵ 0
ԇɟ ◑Јџ Ὁ לּ ԇ▌

Ὁ לּ ԇ ԇ שׂ ɟ Јџ

Ὁ לּ ԇ▌ Ὁ לּ

ԇ שׂ ɟἏ ▌

ԇɟЈ ͫ ɞ

ɞἏ ε 100%ɟKRAS Ξ

ε Ẵ 33ԇ 2 ε 75ԇ ͫџ

Јџ Ẵ 0ԇ ͫџ Јџ

Ẵ 0ԇɟЈ ͫ ɞ

ɞἏ ε 100%ɟ

表 1 测序检测结果

Table 1 Sequencing results in detail
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NBE1

NBE2

NBE3

NBE4

NBE6

ӏ
chr1
chr4
chr7
chr17

chr1
chr2
chr4
chr7
chr17
chr17

chr2
chr4
chr7
chr7
chr17
chr17

chr4
chr7
chr7
chr10
chr12
chr17
chr17

chr1
chr2
chr3
chr3
chr4
chr7
chr7
chr17
chr17
chr17

Ӊ
162741794
1807894
55228053
7577548

162741794
212812097
1807894
55228053
7577547
7579472

212812097
1807894
55228053
55259515
7578190
7579472

1807894
55228053
140481402
89624218
25398284
7577538
7579472

162741794
212812097
41266137
178952085
1807894
55228053
140453155
7578401
7579472
7579473

ל
C
G
A
C

C
T
G
A
C
G

T
G
A
T
T
G

G
A
C
C
C
C
G

C
T
C
A
G
A
C
G
G
G

לּ
T
A
T
T

T
C
A
T
A
C

C
A
T
G
C
C

A
T
T
G
G
T
C

T
C
T
G
A
T
T
T
C
C

לּ
Heterozygous
Homozygous
Homozygous
Heterozygous

Heterozygous
Homozygous
Homozygous
Homozygous
Heterozygous
Heterozygous

Homozygous
Homozygous
Homozygous
Heterozygous
Heterozygous
Heterozygous

Homozygous
Homozygous
Heterozygous
Heterozygous
Heterozygous
Heterozygous
Heterozygous

Heterozygous
Heterozygous
Heterozygous
Heterozygous
Homozygous
Homozygous
Heterozygous
Heterozygous
Heterozygous
Heterozygous

55.6
100
100
49.9

48.1
100
100
100
44.6
67.3

100
100
100
46.3
36.2
95.2

100
100
1.9
48.7
36.9
2.3
95.8

49.9
64.5
58
30.8
100
100
26.4
6.8
95
3.7

לּ
Novel
Novel
Novel
Hotspot

Novel
Novel
Novel
Novel
Hotspot
Novel

Novel
Novel
Novel
Hotspot
Hotspot
Novel

Novel
Novel
Hotspot
Hotspot
Hotspot
Hotspot
Novel

Novel
Novel
Hotspot
Hotspot
Novel
Novel
Hotspot
Novel
Novel
Novel

COSMIC
-
-
-

COSM6932

-
-
-
-

COSM11196
-

-
-
-

COSM6224
COSM10758

-

-
-

COSM461
COSM5915
COSM522

COSM10662
-

-
-

COSM5667
COSM775

-
-

COSM27639
-
-
-

ON_DDR2_5
CHP2_FGFR3_3
ON_EGFR_2A
CHP2_TP53_6

ON_DDR2_5
CHP2_ERBB4_1
CHP2_FGFR3_3
ON_EGFR_2A
CHP2_TP53_6
CHP2_TP53_2

CHP2_ERBB4_1
CHP2_FGFR3_3
ON_EGFR_2A
CHP2_EGFR_8
CHP2_TP53_5
CHP2_TP53_2

CHP2_FGFR3_3
ON_EGFR_2A
CHP2_BRAF_1
CHP2_PTEN_1
CHP2_KRAS_1
CHP2_TP53_6
CHP2_TP53_2

ON_DDR2_5
CHP2_ERBB4_1
CHP2_CTNNB1_1
CHP2_PIK3CA_10
CHP2_FGFR3_3
ON_EGFR_2A
CHP2_BRAF_2
CHP2_TP53_4
CHP2_TP53_2
CHP2_TP53_2

表 2 二代测序检测结果

Table 2 NGS results in detail

2.3 Јџ

Јџ Ὁẹђ לּ З ͫџ

Ӊ לּ ӊ ɟלּ 2εẹ
Ψ 5ԇ ɟ

3 讨论

2Υ 6Υ ͽ לּ

Ỹ ẹΨ EGFR 18~21 ɞKRAS
2ɞ3 ɟ Ψ 108ԇ Јџ

Άͫџ ┘ ɟֿפ Јџ

Ὁ ẹђ לּ TP53ɞPTENɞ
CTNNB1ɞPIK3CAɞBRAFɟЈџ Ẻ

ͫ Υ ΥӉ

DNA с ◑ ὗ

לּ Ỹ Ἒ שּׂ ӊ ɟͫ

џ ╥Υ Ӊלּ ẫ Ὤ

ӂ ӊ ͫ ╥Υ אּ ︢ ╥Υ

︢ Ӊלּ ΅

Ύẹ Јџשּׂ΅ ѡ Ὁ Ψ

ӊΫ לּ ͫ לּ ͫџ

כּ ѡό לּ ѡͫџ

ѡ לּ Ἇ Ὁẹ לּ ɟЈџ

ѡ ᾂ

Υ Ỹ; ᾇ שּׂ

ɟֿפ Јџ ѡּה ẹђ ͽ לּ

ѡεί ├ ԝ מ ᾀЊ
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ѡּה Ặ ɟЈџ

Άͫџ ͫ Јџ

ͽ ͫџ Ҕ†

ᾤί שּׂ ɟ

הּ Υӏↄ

Ψ שּׂ Ђ לּ לּ Ặ ɟ

Ỹӻ ѡ

ᾍ הּ 9⁃10ɟ 2014
National Comprehensive Cancer Network

NCCN ɦ ί ╧ Ψ ɧ

KRAS לּ EGFR⁃TKIỈ Ặ KRAS
EGFR⁃TKIכּ 10ɟ ᾤↄ

ὗ

לּ У Ύↄ ῈӘ

΅ ɟ ῈӘ

ӊ לּ ᾀЊ├

שּׂ ᾍ ӊ

ɟ Ὁ EGFR לּ 21ԇ KRAS
75ԇ З TKI ӻ ɞ♃

ɞ ɟ ѡּׂש

Ђ לּ Ỹ εί ԝ

Υ ↄ ɟ с Ặ EG⁃
FR KRAS ӂЈџ ѡ Υ

NRASɞBRAFɞTP53 ɟNRAS לּ Њ
11 שּׂ

Ψ NRAS לּ ε 25%ɟBRAF לּ

Њ 12ɟKRAS הϛּלּ

Ψ 13⁃14ɟ ὗ 3
KRASɞHRASɞNRAS לּ 15ɟTP53 לּ

Њ Ψɟ הּ ΅ Њ╥Υ

Υ ϛלּ Њ 16ɟ

Јџ ΅ Њ ί ϛ ѡ Њẹ

ђ Ψ Јџ Ẻ הּ Ὼ

ᾤ ɟ
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［摘 要］ 目的 ϕ HBV YMDD לּ Ỹ ;ͫџ next generation
sequencing NGS HBV לּ שּׂ ᾂΆẹYMDD לּ Ặ εί

ԝל ɟ 方法 NGS 100ԇί HBV YMDD לּ Άί

ἏSanger ɟ 结果 NGS 100ԇHBV ẹΨ YMDD
88ԇ HBV YMDD לּ 12ԇ Ά Sanger ẫ ɟ结论

NGS ЊHBV לּ ᾂΆHBV לּ Ặ ɟ

［关键词］ NGS HBV לּ

Next generation Sequencing in study of drug⁃resistance genes and the clinical
significance of hepatitis B virus
WANG Chuangjun1, WANG Qing1, CAO Zhijia1, YANG Xuexi2★

(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

ϕ hepatitis B virus HBV
ΐ ὗ ΐ ► World Health Orga⁃
nization WHO ẫ 2.4л

80ͺж ЊΆ HBV Ặ

1 ɟ Ψ ᾍΨ

2015 7 ѹ Ψ ϕ ᾇ

9 000ͺ 2 ɟ ᾤί ͽ ϕ ζ

Ỉ ӻ
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ɟẹΨ Lamivudine
LAM ᾂ 3TC Әε ͫΥ Ἇӻ

ẹ ᾍ ᾍ Ὼ ӻשּׂ ִ

Ύ Ὑ Њ΅

ɟӂ ẹ Ỉ

cDNA הּ כּ

Ỹ 3 ⁃ 4 ɟֿפ HBV ᾍ Ψ

ϊ Ύ ᾍ ךשׂ

У Ђ ӻ

HBV ζӏỈ ε Ὤ

ᾂ 5 ɟHBV
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1.3.3 ͽ

1.3.3.1
1.3.2Ψ ᾇ DNA ᾇ 200

pmol/L ӏ ;ͫ Әɟ

1.3.3.2 ᾍ

ӻ Ion PITM Hi ⁃ QTM OT2 Reagents 200 kit
Life Technologiesắ ᾙ Ion One

TouchTM 2.0 SystemѦ Life Technologiesắ
ͽΟ Ϣ Ә 7 ͽͫ ᾇ

ᾍ ɟ

1.3.3.3 DA8600 Ѧ

ӻ Ion PITM Hi⁃Q™ Sequencing 200 Kit Life
Technologiesắ ᾙ Ο Ϣ

Ә ͽͫ ᾍ ᾇ

ɟ

Ἇ 1 ѡ 6 μL
Әε ᾙ Ϣ

ε ᾂ ɟ2
ѡ 6 μL Әε ᾙ

Ϣ ε ᾂ ɟ3

ѡͽ 1 ɞ2 Ὦ ɟ

1.3.4
ӻ Ψ ѹ ắ У

ϕ לּ ᾙ PCR⁃
Ἇ 2014 3401444

100ԇ NGS
ɟ

2 结果

2.1 HBV YMDD לּ

NGS ᾇ ε 100 ԇ
HBV Ψ Ẵ Ὁ HBV YMDD 88ԇ
HBV YMDD לּ 12ԇ ẹΨ YIDDּל 8ԇ
YVDDּל 4ԇ ΎΆ Sanger

100% 3ɟ
2.2 HBV YMDD Άלּ Ặ

HBV YMDD Ψ 59
ԇ 29ԇ HBV לּ Ψ 8
ԇ 4ԇ Ξ τ P
0.05 4 ɟ

11

17

21

25

28

44

48

51

54

73

89

90

Јџ

YVDD

YIDD

YVDD

YIDD

YIDD

YIDD

YIDD

YIDD

YVDD

YIDD

YIDD

YVDD

Allele Call

Homozygous

Homozygous

Homozygous

Homozygous

Homozygous

Homozygous

Homozygous

Homozygous

Homozygous

Heterozygous

Heterozygous

Heterozygous

ↄלּ

739A G

741G T

739A G

741G T

741G T

741G T

741G T

741G T

739A G

741G T

741G T

739A G

ͫџ

YVDD

YIDD

YVDD

YIDD

YIDD

YIDD

YIDD

YIDD

YVDD

YIDD

YIDD

YVDD

ↄלּ

GTG

ATT

GTG

ATT

ATT

ATT

ATT

ATT

GTG

ATT

ATT

GTG

表 3 HBV 耐药基因突变 NGS 检测结果

Table 3 The results of HBV drug⁃resistance gene sequencing

Absent ό ֒ Hot Spot Ѳ; Ὤ לּ coverage 6όεłAbsentŃɟ

4 ᵧ▐ ᵔ H0= ᾂΆ

HBV ΅לּ Ặ H1= ᾂΆ HBV
Ặɟ ▐ ắ x2=1.950 4<

x2
0.05 1 =3.84 ◑ P>0.05 H1 H0ɟכּ

ᾂΆHBV ΅לּ Ặɟ
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לּ

YMDD

YIDD

YVDD

ᾂ

59

8

29

4

表 4 HBV 耐药基因突变与性别的相关性

Table 4 The correlation between patientsŁgender and
HBV YMDD mutation

2.3 2 Ặ ὗ

100ԇ Ψ Sanger
HBV 88ԇ HBV
לּ 12ԇ ẹΨ YIDD לּ 8ԇ YVDD

לּ 4ԇɟὮ HBV ε 12.0% 7 ɟ

NGS ϕ לּ 12
ԇ ẹΨ YIDD לּ 8ԇ YVDD לּ 4ԇ

YMDD 88ԇɟSanger NGS
Ξ ͫ ɞ ɞἏ

ε 100% 5ɟ

5Ψ =100%×
a/ a+c =100%× d/ b+d =

100%× a+d / b+c ɟ ◑ ᾙ Ὁ

לּ ԇ▌ ԇ ԇ שׂ ɟ◑

=12/ 12+0 × 100%= 100%ɟ
ᾙ Ὁ לּ ԇ▌ ԇ שׂ

ɟ◑ =88/ 0+88 × 100%= 100%ɟ
Ἇ ▌ ԇɟ◑

Ἇ = 12+88 /100× 100%= 100%ɟ

3 讨论

ζ NGS 100ԇ
NGS Њ╚ ӏ

Υ DNA Ὤ

ὗ ɟ ε 100ԇ Ψ HBV
88ԇ לּ 12ԇɟ

ᾤί לּ ł ἏŃ
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ᾀЊּׂש ᾍ ϕ

τɟ

Ψ NGS HBV YMDD
לּ Ђ הּ NGS
Ἇ Ὁ HBV לּ ί Ψϕ

HBV שּׂ Ẻ

τɟӂ Њ NGS HBV
לּ DNA שּׂ Ὁ ӊ לּ

Ẩ Ѩ ͫ

εί ͽϕ ԝל

֒ ɟ
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图 1 恶性腹腔积液患者液基细胞学检测阳性结果

HE ×200
Figure 1 The positive results of TCT in patients with malig⁃
nant peritoneal effusion HE ×200

图 2 良性腹腔积液患者细胞 DNA 倍体检查

Figure 2 Benign peritoneal effusion in patients with cell
DNA times physical examination

图 3 恶性腹腔积液患者细胞 DNA 倍体检查

Figure 3 Malignant peritoneal effusion in patients with DNA
times physical examination
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图 4 TCT 检测、DNA⁃ICM 检测及 2 种方法联合检测的

ROC 曲线分析

Figure 4 ROC curve analysis TCT DNA⁃ICM and two
kinds of methods combination for detection
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Ѳ ± Ἇ

x̄ ±s Ά ε t
Ὁ c2 ┘מ ᵉךּ

95 Ἇּךᵉ 0.05 P 0.05 Ỹ;

ε τɟ

2 结果

2.1 不 同 肝 病 患 者 AFPɞTPɞALBɞSOD 检 测 结 果

Ά שּׂ ↄ AFPɞTPɞ
ALBɞSOD Ẻ τ

P 0.05 Ά AFPɞALBɞ
SOD τ P
0.05 TP τ P
0.05 ὗ Ά ↄ

AFPɞSOD τ P 0.05 TPɞ
ALB τ P
0.05 ὗ Ά

AFPɞALBɞSOD τ P 0.05 TP
τ P 0.05

1ɟ

ᾂ

ↄ

n

100

50

50

50

AFP ng/mL

185.66±43.25*

105.73±38.79*#

47.06±95.29*#

8.51±2.72

TP g/L

65.21±7.07*

67.38±8.65*

72.31±3.98

73.15±3.95

ALB g/L

23.12±2.15*

29.33±5.41*

35.95±2.77*#

41.13±2.71

SOD U/mL

53.46±15.68*

115.62±37.42*#

117.82±19.85*#

130.55±22.97

表 1 4 组 AFP、TP、ALB 以及 SOD 水平比较

Table 1 Compared concentrations of AFP、TP、ALB and SOD among the 4 groups

Ά *P 0.05 Ά #P 0.05

2.2 各组肝病患者 AFPɞTPɞALBɞSOD Ὁ

ל ל ᵉ AFPɞTPɞ
ALBɞSOD Ά ό 3Υ
Ψ Ὁ ὗ 2 ɟъ

Ψ Ὁ    

ẹΨ 3Υ Ψ AFPɞALBɞSOD Ὁ

τ P 0.05 TP Ὁ 3
τ P 0.05 ɟ

3 讨论

жӏ ὗ ζ

΅ ῾ כּ Җ Ψ

΅ ↄלּ Ὁ לּ
8 ɟAFP ͫ Њ

ɟ הּ לּ AFP
῾ ִҖ Җ Ο

᾿   AFP ϛ

Ό Ẵ Ψ ε 35~40 ●ж
9 ɟ Ψ 3 Ψ

AFPᵉ Њ Ύ

ᵉᵜ ᵉ Ο ὗ

Ά AFP Ẻ

τ P 0.05 Ὁ ϛ  

  ϛẅὗ Ђ AFP הּ Ά

Ψ τ φ Llovet 10

III ί Ψ

AFP Ά Ặ AFP ѡӘ

ε ѡӘε

ɟӘεͫΥ AFP΅с ѡ

ί ᾇ  Ә ẹ  ↄלּ

 Њ אּ З

Ђ AFP τɟ

TP Ψ ẹΨ₿ Ђ

ALB 11 ɟTPΨALB ▌

57 ~68 TP ALBζ 12

ᾂ

ↄ

c2

P

n

100
50
50
Ľ

Ľ

AFP
100(100)
47(94)
39(78)
24.88
0.000

TP
36 36
13 26
9 18
4.95
0.084

ALB
90(90)
43(86)
16(32)
63.66
0.000

SOD
93 93
18 36
11 22
88.14
0.000

表 2 各组肝病患者 AFP、TP、ALB、SOD 异常检出率比较

n %
Table 2 The abnormal rate of AFP/TP/ALB/SOD in

each group of hepatopathy patients n %
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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

΅ הּ ж

ɟ 16.6% чЊ

15 44 ΅ ΅ 11.9% 730
ͺ 1-3ɟ Ỉ΅ הּ

7 ~10 4-7ɟỈ ӏ ϊ

◓ ζ Ɑ 8 ẹὗ ζ כּ

ָ ӏ ɟָ ӏ luteinizing
hormone LH ͫ ӏ

ὗ ╟ ָ◓ Ẵ Ә ◓

◓Ά ӏ ɟ ָ ӏ

ѡּׂש ָ◓ ɞ ɞ

ɞ γ ӊΆ

Ặ ɟָ ӏ ΨҖ
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О ΨҖ Ɑּה ῾ О ɟ

ᾤ ͽѡ ắ ָ ӏ ᾙ

ↄ ẉהּ ẍ ắ ָ

ӏ ᾙ ↄ ẉהּ ε ɟ

ӂ וֹ ᾙ ѳ ɞ ΅

φ ɟ ẉẍהּ ὗ ẹẺ

ɞ ɞ Ә שּׂ╥  ↄ
9-10 ᾇכּ Ә ί ὗ Ә

שּׂ ẍ ὗ

ẹ Ә ɟ הּ Ә ╥ɞ

Ҕ Уָ ӏ ↄ ẉהּ

ᾙ Ẻ Җѳᵉ ɟ

ѹ ắ

ᾍ ָ ӏ ᾙ ↄ הּ

ẉẍ ὗ Ђί ѳ Ά ӻ

וֹ ᾙ Ψ Ặ

ὗ ε LHӏ ᾙ У

ↄ הּ ԝ֒ ɟ

1 材料与方法

1.1 材料

1.1.1 ᾙ

ѹắ ָ ӏ

ᾙ ↄ ẉẍהּ ὗ ָ

ӏ ᾙ ↄ ẉהּ ẍ

ắ ָ ӏ ᾙ

ↄ ẉהּ ắ ɟ

1.1.2 LH
C1 ε 4~6 IU/L C2ε 32~48 IU/

L C3ε 72~96 IU/L ѹ

ắ ɟ

1.1.3
ךּ ε 18 50 ж

ɟ① 64ԇ 28ԇ ◓
63ԇ Ψ 64ԇ ӏ 64

ԇ Ẵ 283ԇ ② 15ԇ 37ԇ
Ẵ 52ԇ Υӏ ₿

ͽ 283ԇ Ψ ③ ָ◓

follicle stimulating hormone FSH 10
ԇɞ ָ thyroid stimulating hormone
TSH 10ԇɞ ж ָ human cho⁃
rionic gonadotropin HCG 10ԇɞ
rheumatoid factor RF 10ԇɞ ӏ anti

nuclear antibodies ANA 10ԇɞ ж ӏ

human anti mouse antibody HAMA 10ԇɞ
10ԇɞ 10ԇɞ 10ԇɟѡͽ

ὗᾂ ╧ ├ ╧ ├ ⱷ

ͫ├ Ẵ2 ├ ԝ ắ ָ

ӏ ᾙ Әε LH ɟ

1.1.4 Ѧ

ẫ  ↄ ẉẍהּ ὗ Ѧ Ca⁃
ris200 ⱷ Ҕ ├ Ѧ ắ ɟ

1.2
1.2.1

ԇ ɞ

ᾙ Ϣ Ә

ắ ᾙ ắ ָ

ӏ ↄ ẉהּ ᾙ Әε

ắ ָ ӏ ↄ

ẉהּ ᾙ Әε ɟ

1.2.2 ל ᵉ

ắ ᾙ ᵉ ӏ
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P>0.05 ᾂ τ ΆΨ

P<0.05 ᾂ τ

ΆΨ P>0.05 ᾂ τɟ

HPV13Υ ● ᾂ 3Υ Ψ

ὗᾂε 14.7%ɞ21.2% 37.9% 3

  ╗ †ɟ ᾤ

Ά ▐ P>0.05 ᾂ

τ ΆΨ P<0.05 ᾂ

τɟ

ᾂ 16

0.99

5.7

18

0.37

2.1

31

0.56

1.63

33

0.22

1.24

35

0.06

1.71

39

0.28

3.19

45

0.12

0.17

51

0.31

2.88

52

0.25

6.53

56

0.28

3.19

58

0.71

5.21

59

0.4

1.67

68

0.03

1.09

表 1 HPV13 个高危型别在不同性别中的分布情况 %
Table 1 The distribution of 13 high⁃risk types in different sex %

ᾂ

A
B
C

16
5.88
5.88
6.27

18
2.94
2.45
5.50

31
2.94
1.25
2.17

33
0

1.08
1.66

35
0

1.31
2.69

39
0

3.19
3.58

45
0

0.51
0

51
8.82
2.85
2.81

52
11.7
5.47
8.70

56
0

3.08
3.84

58
5.88
4.16
7.42

59
2.94
1.42
2.3

68
0

1.03
1.28

表 2 HPV13 个高危型别在女性不同年龄组的分布情况 %
Table 2 The distribution of 13 high⁃risk types in different age groups in female %
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C

16

1.64

4.59

10.6

18

0

1.72

4.55

31

3.28
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33
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1.15

1.52

35
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39

0

1.15

3.03

45

1.64

0.57

0

51

3.28

0.96

4.55

52

3.28

0.96

1.52

56

0

1.34

1.52

58

1.64

3.63

3.03

59

0

2.1

3.03

68

0

0.19

0

表 3 HPV13 个高危型别在男性不同年龄组的分布情况 %
Table 3 The distribution of 13 high⁃risk types in different age groups in male %
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ᾂ ᾇӊ֒ ε HPV16 ɞHPV52
ɞHPV58 ɞHPV56 ɞHPV39 ѡ HPV16
ɞHPV52 ɞHPV58 εζ Њ 5%

图 2 HPV13 个高危型别在宫颈疾病中的分布

Figure 2 The distribution of 13 high⁃risk types in Cervi⁃
cal disease
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ẹ ᾂ 3%ѡ;ɟ
ᾤΐ ỈHPV ὗ

6 ӂ HPV16 ֒

ɟ Άΐ Ỉ ͫ
7 ϛΆ Ζ ┘ở ζ

ᾂͫ 8 ɟ הּ HPV16
HPV16 6 הּ

ε CINⅡ 210ᴚ 9 ɟ

HPV52 58 с ЊHPV16 Ж ж

ϛΆ░ 10 Ψ ┘ж

ͫ ɟ

3 221ԇ Ψ HPV13Υ
● ᾂ ӏ Њ ΅

ϛ Ά

Њ HPV Ặɟ HPV
ӊ ӂHPV16 HPV58 ֒

ᾂὗ Ά ϛ ΅ ѡ

ϛ΅ 11 ɟHPV13Υ ● ᾂ Υ

φ ᾂ

    †ɟ HPV
Ψ HPV Ξ Ά
12 ͫ Ỹ Ά ᾤ

ε Ặ ϊך ɟ ӏ

Ҕ Ҕ ᴮѡּׂש ᾤךᵲ

שּׂ ᾤּׂש Ђ Ά

Ἒ HPV ͽ ͫ Ә ɟ

HPV ὗεί ɞЖί ҋ Жί

Ἥ Җ ϛ

εלּ Ұẹͫ

הּ ● ɟ HPV Ψ

Ψ ͫ Њ HPV
Жί ҋ ͫפֿ Ά ε

ϭ Ặɟ ɞ Ψ Њ

ᾂ ӏỈⱭ ẍ

Ὼ ↄלּ ҋ

Ặ 13 ɟͫ Άẍ Ὼ; Ặ

Ὼ; ͫפֿ Ά Ẩԇ

Ặɟ

ᾤ HPV Ж 100 ẹ

Ψ 40ӕ Άж לּ Ặ 14

ϛ ж הּ Ặ ε Ὑ 15 ⁃ 16 ɟ

1995 Ό Җ HPV
ζ Ɑ ɟ Ψ 2 571ԇ

Ψ ε 2 426ж ▌

ж 94.4% Ψ HPV ε

38.7%ɟ Ὼ HPV16
הּ Ψ ָ Ә Ẻ

ί Ψ ɟHPV ъ

ᾇ Υּה 10
HPV שּׂ HPV ὗ

הּ ɞ

ɞ ԝ   HPV
הּ Ψϛ Ә

Ұ֘

ӊ הּ ϛẺ τɟ
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PCR digital polymerase chain reaction
dPCR ЊͽΥΐ 90 џ אּ

ӏ ὗ ᾇ אּ ╥ẃ ӻ Υּא

╥ẃΨ︢₿ 1ὗ ΅₿

אּ ὗ ὗ אּ

╥ẃ Ψ

ɟ ӻ Ά ẉ PCR quantita⁃
tive real⁃time PCR qPCR ѡּׂש

ᾍ Ἇ Ύ΅֒ Њ Ctᵉ Ψ

Њ ɞ;ͫ

џ ɞ ίשּׂ 1⁃6 ɟ

ͫΥẶ

ͫ Њ ѳ

ͫפֿ Њ Ψ וֹ
7⁃8 ɟqPCR Њ

ὗ ɞ Ύ ӊ ӂ

ӊ ᾍ Ỹ;

ӊ Ύ֒ Њ Ἇ Ctᵉ 9 ɟ

ЊҜ ε

◑ӻ Њӊ ẹ  ϛ

‍PCRẰҦ ꞊ ͟ Ϊ ̕ כּ

蒋析文★ 朱小亚 高秀洁 周其伟

［摘 要］ אּ polymerasechain reaction PCR џὗ

Њ שּׂ ὗ ж Ҝ ὗ ɟ PCR digital polymerase chain
reaction dPCR Әεͫ ặ ὗ Ẻ ɞ Ҕ ɟ ЂҜ

ẉ PCR quantitative real⁃time PCR qPCR ΅֒ Њ Ἇ Ψ

ͫ ε ╥Ύ ὗ ɟ Ἥ ж Ҝ

ὗ ɟ

［关键词］ PCR dPCR

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
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Ẻ ί τɟ ж

ӏỈ ъӊЊ 200 copies/mL
 ᾇ Њ 200 copies/mL Җ Ὁ ί

qPCR Њ ΅ Ὁ

ↄלּͫ 10⁃13 ɟdPCRӘεͫ ὗ

Ẻ ẫ ѡ Ҝ

qPCR 14⁃16 ɟί

ɞ ִɞ ₿

PCR ᾍᾙ הּ dPCRẺ ᾍ

כּ Ὼ Ҕ ẹ כּ ᾍ

Њ ί ִɞ
17 ɟ ͫЗ dPCR Ẻ

Ҕ לּ 0.005%
ε qPCR 200ᴚ 18 ɟ Њ

ὗ Ặ Ἥ dPCR Ἥ

Ҝ ͽ ч ѡ ε

הּ שּׂ Ҝ ԝל ɟ

1 dPCR 平台简介

PCR ЊͽΥΐ Vogelstein
19 Ὁ Ẻ Ҕ† ᾤ

Δↄּה ɟ ᾤ Њ PCR Δↄ

ζ 2 ͫ dPCR chip digital
PCR cdPCR ѡ FluidigmBioMarkTMHD

Life Technologies QuantStudioTM3D εџ

₱ PCRּא ӏ ὗ

Υ אּ ╥ẃ Зּא ╥ẃҜ

אּ Ψ PCRּא ᾀ Ҹ

ὗ Υּא ẉמ ɟ

ͫפֿ Bio⁃Rad RainDanceẈ
ͫΥ dPCR droplet digital PCR ddP⁃
CR אּ ₱ ὗ ᾇ ϯ ₿

Ψ Bio⁃Rad QX200ε 2ͺΥ RainDance
ε 100~1 000ͺΥ Υ ͫΥ אּ

╥ẃ ὗ ẉמ ẉמ

Ά ԇ Ὁ

Ά cdPCR Ɑ Ә ε

╥ ϛ ε ᾤ ᾇ ɟ

2 dPCR 在几种常见传染病中的应用

2.1 dPCR ж ẍ human immuno⁃
deficiency virus HIV ὗ Ψ

1981 ẍ ϊ acquired im⁃

mune deficiency syndrome AIDS הּ ѡ ẫ

2 000 ͺж Њ Њ 1985 הּ

Ђ ԇHIV 2014 ԇ

49.7ͺԇ ẹΨ כּ 34.4ͺ 20ɟ

ЊAIDS ᾤắ ε

highly active anti ⁃ retroviral
therapy HAART ӻAIDSъ Ҝ

לּ ͫ ѡ ɟ2013 Deb⁃
orah 21 Ђ ԇ ῾ HIV
ԇ HIV ͫΥὯὉ

ṿ Ὁ 30 h Ђ 18
Υ הּ ẹӏỈHIV DNA

HIV RNA HIVשּׂ ӏӊЊ

ᾀ ddPCR ṿ ῾

ɟ ѳ HAART φ

ͫ HIV DNA Њ HIV ᶵ

2⁃LTR HIVᾤ ζ

Ψ ͫ אּ HIV  Ὼ

ɟ ddPCR ὗ HIV DNA 2⁃LTR
Ẻ HIV DNA

ε qPCR 5ᴚ 2⁃LTR ε

qPCR 20ᴚ 22 ɟӂϛ Ὁ ddPCR ӊ

2⁃LTR HIVᾤ ζ Ψ

ͫ לּ 23 Њ

ẹּל Ɑ ɟ

ddPCR Ẻ Ҕ ӂ ӊ

ẹ ͫ

ɟ Ặ HIV⁃1 RNA CA HIV⁃1 RNA
ε Ҭ שּׂ ͫΥ

ɟKiselinova 24 44ΥHIV ╥

Ψ CA HIV⁃1 RNA הּ

ddPCR Ψ У ᵔ ẹ

Ặ ɞ ╚שּׂ΅

PCRɟ PCRὉ ᵔ Ɑ

Рּׁש ɞ dPCR ◑

ӻּא ӏ Ψ ϛҖУ ᵔ

ӻ dPCR   Ә

ѡ ẍᵔ У ɟ

2.2 dPCR ϕ hepatitis B virus
HBV Ψ

HBV ΐ ẫΐ ┘ ΅

HBV ɟ ΐ ► World
Health Organization WHO ẫ

££ 51



ὗ Ά 2017 1 9◕ 1 J Mol Diagn Ther January 2017 Vol. 9 No. 1

HBV ж 20л 100ͺж Њ

HBV ↄɞ הⱭּשּׂ

hepatocellular carcinoma HCC
25 ⁃ 26 ɟHuang 27 ddPCR ὗ

HBV HCC ₿ Ψ HBV
DNA Ά ɞ ♅ שּׂ Ψ

α⁃fetoprotein AFP ↄלּ Ặ

ѳ

HBV HCCּה Άּה Ặ

ddPCR Ύ ɟqPCRεHBV DNA
ὗ ӂ Њ ί

₿ ↄ

PCR אּ ѡ ddPCR
Ψ΅֒ ЊCtᵉ כּ΅ ↄ

Њ ί ɟcccD⁃
NA HBV ֪Ẩжӏ ẹ ὗָא

DNAὗ ѡ ε װ

וֹ Ẵѳ DNAὗ ɟ

ΨӘε HBV ᾍ

ɞ Ố ↄּׂש

הּ Ә ɟ הּ ddPCR
Ψ cccDNA Ẻ Ҕ†ɟ HepG2.215

DNAΨ cccDNA ὗ הּ cccD⁃
NA ӊ qPCR ᾿; Ύ qPCR

ӊ ӊ Ὁ ε 10 ng/μL ddP⁃
CR ӊ Ὁ ε 1 ng/μL 28ɟ

2.3 dPCR Γ hepatitis C virus
HCV Ψ

HCV ͫ ╥ RNA ẹ הּ

לּ ὗε 6
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Ҕↄ ѡ ẹ ɟ╥ her⁃
pes simplex virus HSV ͫ אָ DNA
Ẻ ж ɟж

HSV ͫ ζ ζ ж

Ӊ וֹ ɞ

ɞֹו ɞ HSV
Ά Ặ Ὑ Уɞ ṿ ɞ

שּׂ 35 ɟAzizi 36 ᾀ dPCR
HSV⁃1 AV529⁃19

ΨHSV ┘UL5 UL29 ѳHSV
⁃1 AV529⁃19 dP⁃
CR ѳ dPCR
ɞ ѡּׂש ɟdPCR Ҝ

ᾤс Ἥ Ҝ

Ψ ɟ dPCR Ὁẹ

Ҕ† ΅ ὰ Άּה

Ҝ ᾤ Җ ɟ

3 展望

Ҝ ЊҜ

ɞ ѳɞ שּׂ ε ɟ

ɞ לּ

΅  Њ

ж Ҝ שּׂ ѡ וֹ

שּׂ Єѡ ɟ PCR΅֒ Њ Ἇ

ᾤ Њ Υ Ύ Ὁ

Ҕ† הּ ΆҜ qPCR
dPCR ɞלּ לּ שּׂ Ặ

mi⁃RNA ὗ ɟdPCR
הּ ║ὗ ͫ PCR Fluidigmắ
Њ 2006 Ὁ 3.7 ͺΥ אּ

ɟ QuantaLife ὉЂ PCR
Bio ⁃ Rad Ὁ ͫџ PCR
QX100 2ͺΥ ὗ ɟ

Rain Dance TechnologyЊ 2012 Ὁ RainDrop™
100ͺΥ ╗ ɟ

ᾤ 3 dPCRУ Ψ Bio⁃RadQX100 ε

ζ Њ Ύ

ϛ ͫЗ Ҝ

ζ ₿ ɞ Ψ У

ᵔ ɞ ϛ Ҕ† ɟ

dPCRἺᴬẹ Ҕ† Њ

ί ﬞ ὬẨ Υ

ӏↄ φͫ ц Bio⁃Radắ Ὁ

PCR ЈџУ QX200 ῾

ӏ У CE ָ

ί ͽ ɟ ΅ הּ

Ά מ ΅π ѡ

ɞ ɞУᾤ

שּׂ הּ ΅ Ә

ε ͫџὗ Ἇ Ẻɟ
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ΐ ► ắ ΐ Ỉ 1.7лΓ
ζ ᾍ Ҝ 1ɟ Γ

Җ ͫ ↄε

ↄּׂש ↄ  ᾿ לּ

hepatocellular carcinoma HCC ɟ Њ

ѡּׂש Γ

εЂͫ Л Ỷ Ҝ 2ɟΓ

hepatitis C virus HCV ︢ ὗ

ί ͫ ὗ ε

ε Ђ
3 ɟHCV ε╥ RNA 9.5 kb

5′ ┘ɞ שּׂ┘ 3′ ┘ ɟ

HCV ┘▌ ẫ 95%ɟс ╥ͫ

ε 3 010~3 033Υ
ᾤӏ ᾤӏ שּׂ ζ

מ Ә ; ὙΉε 10Υ ẹΨ 3
Υε ὗᾂ core pro⁃
teins C ₿ 1 envelope protein 1 E1 ₿שּׂ

2 envelope protein 2 E2 6Υ
non⁃structural protein2~5B NS2~NS5B ɟ

ѡ HCV
ε Ὁ Ђ ΅ ЊҜ HCV

̇Ợ ѡ ӡ ˿ΤԈ

王秋实 1 郝文波 2 罗树红 2★

［摘 要］ Γ hepatitis C ; Γ HC ϊ ί ẹ Ά ֒

ɟ З Άẍ הּ ѡּׂשẹ ί Ψ ЊΓ

Ђ ɟ ъẍ ɞ ί 3 ч З ẍ ί

ͽ ᾤ ΆҔ†ɟ

［关键词］ Γ ẍ

The prospect and advantages C
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ɟ ъẍ ɞ

ɞί 3Υ ч Ỉ ЊΓ

ɞ ɟ

1 免疫诊断

HCVъ ᾇ ӏУ ͫ 50~70
Њ ẉ אּ real⁃time

polymerase chain reaction real⁃time PCR
HCV RNA ẍ

HCV Ψ ͫ ό ϛ

΅ Ἇ 4 ɟӂẹ ӊЊ

ᾤ ɟ

1.1 HCV Ɑ

HCV Ɑ Ά Γ HCV
RNA Ў ӘεHCV ᾍ

5⁃8 ɟ Ɑ HCV
Ψ ך ɟ ↄ HCV Ɑ

ӊ ѡΆ HCV RNA Ў ẅ

ж Ψ ᾇ 8⁃11 ɟ с PCR
RNA 1/10 Њ אּ ɞ

HCV 12 ɟẹΨ The Architect HCV Ag
Ẻ Δѳ

ᵉɟ ↄ ẉẍהּ Ά HCV
ẹ  ↄ 3~20 000 fmol/L HCVὗ
ͫ  ɟ ӻ ӂ

food and drug admin⁃
istration FDA ︢ Њ ɟᾀ

Γ Ά HCV RNA
 ӊ ɞ Ә  ִ ɟᾀ ẍ

HCV Ɑ ᾙ Ό

ᾀ Њί ɟӂ HCV Ɑ ӊ

Ὁ lowest limit of detection LLOD Њ

HCV RNAε 500~3 000 IU/mL Ẻӏ ᵉּךỶЊ
13 ɟ ᾤΓ Ἇ

response⁃guided therapy RGT
Γ ΅

΅ 14 ɟ ѡ Ɑ Ђ

΅ Њ ᾤ Γ Ά

ɟ Ѩ HCV
Ɑ ͽ NS3ɞNS4 Ɑ Њ NS3ɞ

NS4 Ɑ ΅ HCV Ψ

HCV ὗ ͫ  Ә Γ
15 ɟ

1.2 HCV ӏ

HCV ӏ ί HCV
ɟ
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┘ HCV ῺɟεЂ џ

ẫ ᾑּך

ɟ ѡ ךּ

ɟ ѡ ε

dry blood method DBS ӻ ѡ

ᶵɞ ѡּׂש ɟHCV RNA ѡᾀ DBS
ẻ PCR real⁃time PCR ↄὗ

΅ Җ ӊɟ ἏЂѡӏ

ε FDA ἏЂ

ךּ ᾑ ɟẹΨֹו
18 ɟ

HCV HCV ӊ 1 000 IU/
mL 19ɟ ᾤFDA ἏЂ 16 Γ

Ѳɟ З ︢ Њ HCV
ẅẹђ ɞẍ 20ɟ У

Abbott i⁃STAT System ͫ

ִ ί ὗ Ѧ FDA
ж ẍ human immunodefi⁃

ciency virus HIV ɞϕ hepatitis B virus
HBV ɞHCV Њ Ά

┘├ 21ɟ

1.4 ↄ

ↄ ͫ ẹ

Ά Ҝ У

ↄ מ ᾀ ↄ Ɑ ɞ

ɞ ẉשּׂ ↄמ ↄε

מ ᾀ ɞὗ מ Ὁ

ɟẹΨ ł Ҝ Ń ѡ ֒ ẍ

Ɑ ẍ Ҝ ϛ ѡ ᾀ ֒

DNA ↄ Ҝ 22 ɟ

ͫ ɞ ΌΔ ẹ

ↄ מ ↄε מ

ᾤ ךּ

Њ Γ שּׂ

├ ɟ

2 基因诊断

Ҝ ѡ ɞ

Ɑӏ ε

ԝ Ἇ מ ├ הּ

ɟẹ וֹ Њ ɟѡ re⁃
al⁃time PCRεџ ᾤί

ε HCV

ɟ

2.1 ẉ אּ real⁃time PCR
ẹ Ɑ ε אּ Γ RNA Ў

DNA ѡ ε ᵧ PCR ɟ΅ ЊҜ PCR
real⁃time PCR אּ Ψ

Ὁּא ί Ψ

ɟεЂ ͫ PCR  Ẩͫ

ѡּׂͫשΥ ẉ εͫ Ξ

ὗᾂ ͫΥ ẉ ͫΥ ẉ

ɟ הּ ẉמ

PCR Taq 5′⁃3′ Ὑ
Ὑ ӻ ẉ ẉ ὗ

ẉמ ɟ ͫ DNA
ͫΥ ẉὗ Ђ ẉמ

ΆPCRУ ẫ ɟ Ѳ Υּא

ί ъ ᾍΆּא Ặ

ɟъ Ὁ ΨHCV 23ɟ

ᾤ 2 HCV RNA Њί ὗᾂ

HCV abbott real ⁃ time HCV test
ART COBAS AmpliPrep/COBAS TaqMan
HCV Roche COBAS AmpliPrep/COBAS
TaqMan HCV test CAP/CTM ɟART

Ἇ CAP/CTM ᵉ

ẹHCV ί 24ɟΞ

ӊ Ὁ 12 IU/mL ЊҜ

PCR 50~100 IU/mL 25ɟreal⁃time PCR ᾤ

ắ ό Γ ί ͽ ε

שּׂ ֒ ɟΆ Ɑ

real⁃time PCR ΅ RNA΅ ך

Ѳ ΅ Њ

  HCV ɟ

2.2 ч real⁃time transcrip⁃
tion mediated amplification real⁃time TMA

ч Ѳ;ӻ Ξ

ͫ ͫ T7 RNA ɟ

₿ ╥ RNAɟ ₿ HCV
ᾇ ͽɟ

Ξשּׂ  ᶹↄɟ Υ

RNAӘε Ẩ TMA ɟΆ real⁃time
PCRⱭ Ҹ  Ẩ ẉ

ẉמ Ὁ Ψ ὲ HCV 23 ɟ

ѡ ᵧ real⁃time PCR ẹ

ӊ Ὁ ε 5~10 IU/mL Ά real⁃time
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PCR ѡ 1 ɞ3 HCV
ᵉ 2ɞ4 HCV ΅ ᾀ real ⁃ time

TMA Ә ό ɟӂ
24 ɟ

ӂᵔ φ╗ ѳ ɟ

2.3
הּ

Ӊ ѡ Ψ ΅

ὗ ᾇ ч ͽ ӻẹ

ↄ ↄɟẹ Ɑ ὗ Р

Ὤ Ɑӏ Ҝ

Ӊלּ Ҝ ɞ

ɟ ᾤ ֒ ɞ

ϕɞΓɞͬ ɞ Ύ

Ὼɟ Њ Ў Ɑ Ɑ

ӏ

Ẻ הּ

ᾤ 25 ɟ Ɑӏ

Ɑӏ Њ ͽᾍ

ъ Ψ Ὁ Ɑӏ

RNA ɞ ẉ Ά Р Рמ

Ѧ Ố ὗ
26Շ⌀ព෋
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time PCR 30 ɟּכᾍЊ

ᵜ ┘ɞ ┘├ ѡּׂש

Ψ ɟ φ; ẍ ɞ

ӊ ί ᾤ ɟ Ѩ ᾍ

ѡ ɞNS3ɞNS4 ε Ɑ ᾙ

ɟ ᾙ ᾀ Ɑ Ψ

Ἥ Ɑ ɟ ᾙ Ψ

NS3ɞNS4 Ɑ ΅ Ψ לּ
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Application of woodchuck hepatitis virus animal model in the study of
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[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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Clinical diagnostic approaches for carcinoma of unknown primary
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[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 patientŁs
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
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表 1 免疫组化标志物用于原发灶不明转移癌鉴别诊断

Table 1 Immunohistochemical markers for the diagnosis of carcinoma of unknown primary
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表 2 基因分子检测用于原发灶不明转移癌鉴别诊断

Table 2 Genomic testings for the diagnosis of carcinoma of unknown primary
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图（P35） 恶性腹腔积液患者液基细胞学检测阳性结果（HE，×200）
Figure（P35） The positive results of TCT in patients with malignant peritoneal effusion（HE，×200）




