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 前 言 

本文件参照GB/T 1.1—2020《标准化工作导则  第1部分：标准化文件的结构和起草规则》的规定

起草。 

请注意本文件的某些内容可能涉及专利。本文件的发布机构不承担识别专利的责任。 

本文件由福建农林大学、广西大学提出。 

本文件由广西标准化协会归口。 

本文件起草单位：福建农林大学、广西大学、广东省科学院南繁种业研究所。 

本文件主要起草人：赵新旺、张木清、暴怡雪、张南南、胡琴、邓祖湖、王勤南、黄江锋、姚伟、 

赵薇彤、徐良年、吴嘉云、张垂明、余凡、蒋洪涛、肖胜华、张伟。 
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甘蔗品种 SNP 分子检测技术规程 

1 范围 

本文件界定了构建甘蔗（Saccharum spp. hybrid）品种SNP分子标记指纹图谱涉及的相关术语和定

义以及缩略语，规定了关键要素、检测程序、基因型判断和真实性判定。 

本文件适用于鉴定甘蔗品种的真实性判定。 

2 规范性引用文件 

下列文件中的内容通过文中的规范性引用而构成本文件必不可少的条款。其中，注日期的引用文件，

仅该日期对应的版本适用于本文件；不注日期的引用文件，其最新版本（包括所有的修改单）适用于本

文件。 

GB/T 3543.2  农作物种子检验规程  第2部分：扦样 

GB/T 3543.11  农作物种子检验规程  第11部分：品种质量  品种真实性鉴定 

GB/T 6682  分析实验室用水规格和试验方法 

GB/T 19495.3  转基因产品检测  核酸提取纯化方法 

3 术语和定义 

GB/T 3543.11界定的以及下列术语和定义适用于本文件。 

 

多重  PCR multiplex Polymerase Chain Reaction，mPCR 

在同一PCR反应体系里加上两对以上引物，同时扩增出多个核酸片段的PCR反应。 

 

连接酶检测反应  ligase Detection Reaction，LDR 

在Taq DNA连接酶的作用下，当左右两条寡核苷酸探针与目的DNA序列完全互补，并且两条探针之间

没有空隙时才能发生连接反应，最后通过荧光扫描片段长度，实现对SNP位点检测的反应。 

4 缩略语 

下列缩略语适用于本文件。 

bp：碱基对（base pair） 

CTAB：十六烷基三甲基溴化铵（cetyltrimethylammonium bromide） 

DNA：脱氧核糖核酸（deoxyribonucleic acid） 

PCR：聚合酶链式反应（polymerase chain reaction） 

LDR：连接酶检测反应（ligase detection reaction） 

SNP：单核苷酸多态性（single nucleotide polymorphism） 

5 仪器设备 

电泳槽及配套的胶配件。 

PCR 仪。 

全自动遗传分析仪。 

微量移液枪（2.5
 
µL、10

 
µL、100

 
µL、1000

 
µL）。 

恒压电泳仪。 
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凝胶成像系统。 

恒温水浴锅。 

制冰机。 

电子天平（精度 0.1
 
mg）。 

酸度计。 

高压灭菌锅。 

高速台式离心机。 

冰箱。 

超净工作台。 

紫外分光光度计。 

酸浓度测定仪。 

6 试剂与材料及溶液配制 

除非另有说明，仅使用分析纯试剂。 

水，GB/T 6682，一级。 

乙二胺四乙酸二钠二水合物（Na2EDTA·2H2O）。 

氢氧化钠（NaOH）。 

三羟甲基氨基甲烷（C4H11NO3，Tris 碱）。 

盐酸（HCl），12.063
 
mol/L。 

氯化钠（NaCl）。 

β-巯基乙醇（β-Mercaptoethanol）。 

十六烷基三乙基溴化铵（CTAB）。 

十二烷基磺酸钠（SDS）。 

乙酸钾（KAC）。 

冰乙酸。 

无水乙醇。 

三氯甲烷。 

异丙醇。 

异戊醇。 

dNTP 混合液。 

Ex-Taq DNA 聚合酶。 

10×Ex-Taq Buffer，含 Mg
2+
 25

 
mmol/L。 

琼脂糖。 

DNA 分子量标准。 

DNA 分析仪专用分子量内标 Liz 标记（Liz500 Size Standard）。 

DNA 分析仪专用甲酰胺（Hi-Di）。 

DNA 分析仪专用电泳缓冲液。 

0.5
 
mol/L EDTA 溶液：取 186.1

 
g Na2EDTA·2H2O（6.2）溶于 800

 
mL 水中，加 NaOH（6.3）调 pH

至 8.0，加水定容至 1
 
000

 
mL，121

 
℃ 高压灭菌 20

 
min。 

1
 
mol/L Tris-HCl 溶液：取 60.55

 
g Tris 碱（6.4）溶于适量水中，加 HCl（6.5）调 pH至 8.0，

加水定容至 500
 
mL，121

 
℃高压灭菌 20

 
min。 

5
 
mol/L NaCl 溶液：取 146.1

 
g NaCl（6.6），加水定容至 500

 
mL，121

 
℃高压灭菌 20

 
min。 

CTAB 提取液：取 280
 
mL 的 5

 
mol/L NaCl（6.26）、20

 
mL β-巯基乙醇（6.7）、20

 
g CTAB（6.8）、

100
 
mL 1

 
mol/L Tris-HCl（6.25）和 40

 
mL 0.5

 
mol/L EDTA（6.24），混合加水定容至 1

 
000

 
mL，4

 
℃

贮存。 

SDS 提取液：取 100
 
mL 1

 
mol/L Tris-HCl（6.25）、25

 
mL 0.5

 
mol/L EDTA（6.24）、25

 
mL 5

 

mol/L NaCl（6.26）和 2.5
 
g SDS（6.9），混合加水定容至 500

 
mL。 
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5
 
mol/L KAC：取 49.67

 
g KAC（6.10），加水溶解，加冰乙酸（6.11）调 pH至 5.2，定容至 100

 

mL，121
 
℃高压灭菌 20

 
min。 

1×TAE 溶液：取 5
 
mL 1

 
mol/L Tris-HCl（6.25）和 1

 
mL 0.5

 
mol/L EDTA（6.24），加 HCl（6.5）

调 pH至 8.0，加水定容至 500
 
mL，121

 
℃ 高压灭菌 20

 
min。 

75％乙醇：取 75
 
mL 无水乙醇（6.12）和 25

 
mL 水混匀。 

7 引物信息及使用 

甘蔗品种真实性检测SNP标记包括177个核心SNP标记，见附录A。所用引物分为多重PCR引物、连接

引物，见附录B。 

8 对照样品及使用 

对照样品用于辅助确定送检样品在某个位点的等位变异，宜与送检样品同时检测。 

9 检测程序 

样品准备 

9.1.1 原则 

送验样品的最小量应符合GB/T 3543.2的规定，4
 
℃下保存2周，-20

 
℃下保存6个月，-80

 
℃下长期

保存。 

9.1.2 叶片 

采集甘蔗叶片样品量应不低于3
 
g，并用自封袋包装，冰盒携带，4

 
℃条件下保存。 

9.1.3 蔗茎 

采集蔗茎，常温运送，温室种植，待长出真叶后采集叶片取样，方法同9.1.2。 

9.1.4 脱毒种苗 

采样脱毒组培瓶苗，在提取DNA前不开瓶。 

DNA 样品准备 

核酸提取按GB/T 19495.3的方法进行或使用试剂盒进行。提取DNA数量和质量符合PCR扩增要求，

DNA无降解，溶液紫外光吸光度OD260/OD280的比值介于1.8～2.0，经过琼脂糖电泳检测具有清晰明亮的单

一主带。调整DNA浓度为10
 
ng/µL备用。 

多重 PCR 反应 

9.3.1 177 个甘蔗核心 SNP 标记分为 4个多重 LDR 体系进行检测，见附录 C。 

9.3.2 将配制好的 PCR 预混液（见表 1）混匀后，分装至 96 孔板，每孔 19
 
µL。随后加入 1

 
µL 样本 DNA

模板，封膜并轻微振荡混匀。以 3
 
000

 
rpm 离心 30

 
s 后，去除封膜，换上 96孔橡胶盖垫，置于 PCR 仪

（5.2）上。盖好热盖，按表 2程序运行。 

表1 多重 PCR 反应预混合液配制试剂表 

试剂 1 × 100 × 

10×PerfectStart® Taq buffer 2.0
 
µL 200

 
µL 

dNTP（2.5
 
mM） 2.4

 
µL 240

 
µL 

MgCl2（25
 
mM） 0.8

 
µL 80

 
µL 

Probe Mix 2.0
 
µL 200

 
µL 

HotStarTaq（2.5
 
U/µL） 0.4

 
µL 40

 
µL 
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表1  多重PCR反应预混合液配制试剂表（续） 

试剂 1 × 100 × 

水 11.4
 
µL 1140

 
µL 

总体积 19.0
 
µL 1900

 
µL 

表2 多重 PCR 反应程序 

 变性 退火 延伸 保持 循环数 

1 step 95
 
℃ 2

 
min - - - 1 

2 step 94
 
℃ 20

 
s 65

 
℃ 40

 
s(-0.5

 
℃/cycle) 72

 
℃ 1.5

 
min - 11 

3 step 94
 
℃ 20

 
s 59

 
℃ 30

 
s 72

 
℃ 1.5

 
min - 24 

4 step - - 72
 
℃ 2.0

 
min 4

 
℃ 1 

连接反应 

将配制好的预混液（见表3）混匀后，分装至96孔板，每孔6
 
µL。随后每孔加入4

 
µL反应产物（9.3），

封膜并轻微振荡混匀。以3
 
000

 
rpm离心30

 
s后，去除封膜，换上96孔橡胶盖垫，置于PCR仪（5.2）上。

盖好热盖，按表4程序运行。 

表3 连接反应预混合液配制试剂表 

试剂 1 × 100 × 

10×ligase buffer 1.0
 
µL 100

 
µL 

Ligase Primer Mix(1
 
µM) 0.4

 
µL 40

 
µL 

DNA ligase(50
 
U/µL) 1.0

 
µL 100

 
µL 

水 3.6
 
µL 360

 
µL 

总体积 6.0
 
µL 600

 
µL 

表4 连接反应程序 

 变性 连接 保持 循环数 

1 step 94
 
℃ 1.0

 
min 56

 
℃ 4.0

 
min - 38 

2 step - - 4
 
℃ - 

上机检测 

将连接产物（9.4）加入到70
 
µL水（6.1），充分振荡离心后，取3

 
µL与0.5

 
µL Liz500 Size Standard

（6.21），8.5
 
µL Hi-Di（6.22）混匀，95

 
℃变性5

 
min后用全自动遗传分析仪（5.3）检测。 

数据分析 

使用基因图谱分析软件，如GeneMapper 4.1进行数据分析。 

数据记录 

9.7.1 根据峰型图判断出该位点的基因型。数据记录方式为具体基因型，数据记录为 X/Y，其中 X，Y
为同一位点上两个不同的等位变异，即纯合基因型记录为 XX或 YY，杂合基因型记录为 XY，缺失位点记

录为 NN。 

9.7.2 单位点基因型判断的峰图见附录 D，位点峰图荧光及位置对应关系信息见附录 E。 

10 结果判定与表述 

判定规则 

当差异位点数≥5时，认定为不同品种；当1＜差异位点数≤4时，认定为相似品种；当差异位点数

≤1时，认定为同一品种。 

结果表述 
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送检样品     与对照样品     采用全自动遗传分析仪检测，检测点数为     ，差异点数

为     ，判定为     。 
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附 录 A  

（资料性） 

核心 SNP 标记信息 

表A.1明确了核心SNP标记的位点及物理位置。 

表A.1 核心 SNP 标记位点及物理位置 

标记物序号 SNP 序号 染色体 等位基因 物理位置 

1 SNP001 Chr01Ad G/T 98927487 

2 SNP002 Chr01Bd G/A 15427795 

3 SNP004 Chr01Bd C/G 83284628 

4 SNP006 Chr01Cd T/C 29026303 

5 SNP008 Chr01Cd T/G 60532461 

6 SNP010 Chr01Dd C/T 14036732 

7 SNP011 Chr01Dd G/A 27181568 

8 SNP014 Chr01Ed G/T 49906396 

9 SNP015 Chr01Ed A/G 92906808 

10 SNP019 Chr01Fd T/A 52970577 

11 SNP023 Chr01Gd C/T 65229803 

12 SNP025 Chr01Gd G/A 103631468 

13 SNP028 Chr01Hd C/T 53629854 

14 SNP031 Chr02Ad T/A 67604996 

15 SNP032 Chr02Ad G/T 109402275 

16 SNP034 Chr02Bd G/A 27051038 

17 SNP036 Chr02Bd G/A 109107159 

18 SNP037 Chr02Cd G/A 13040684 

19 SNP039 Chr02Cd G/A 40363035 

20 SNP040 Chr02Cd G/T 56021099 

21 SNP042 Chr02Cd G/A 93215895 

22 SNP043 Chr02Dd T/G 14002919 

23 SNP045 Chr02Dd T/C 64726849 

24 SNP046 Chr02Dd C/T 89683812 

25 SNP048 Chr02Ed C/G 25656406 

26 SNP049 Chr02Ed T/C 50967467 

27 SNP050 Chr02Ed A/T 61625751 

28 SNP052 Chr02Fd G/A 47996197 

29 SNP053 Chr02Fd T/A 72527414 

30 SNP055 Chr02Fd G/A 93612349 

31 SNP059 Chr02Gd C/T 49357429 

32 SNP060 Chr02Hd C/T 19770932 

33 SNP062 Chr03Ad C/T 46899012 

34 SNP063 Chr03Ad A/T 70246368 

35 SNP065 Chr03Ad A/T 92399480 

36 SNP066 Chr03Bd C/A 9497243 

37 SNP070 Chr03Bd C/T 68119550 

38 SNP071 Chr03Bd C/A 88723159 

39 SNP076 Chr03Dd G/A 7650255 

40 SNP077 Chr03Dd C/T 32103524 

41 SNP079 Chr03Dd T/C 72270975 

42 SNP082 Chr03Ed G/A 60316564 

43 SNP084 Chr03Fd C/T 26668241 

44 SNP085 Chr03Fd C/T 38225777 

45 SNP086 Chr03Fd G/A 46866510 

46 SNP087 Chr03Fd C/T 81032285 
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表A.1  核心SNP标记位点及物理位置（续） 

标记物序号 SNP 序号 染色体 等位基因 物理位置 

47 SNP088 Chr03Gd C/T 10080606 

48 SNP089 Chr03Gd C/T 48090291 

49 SNP090 Chr03Gd T/A 55799250 

50 SNP091 Chr03Gd A/G 76354318 

51 SNP092 Chr03Hd C/A 15548463 

52 SNP095 Chr03Hd C/A 30818770 

53 SNP096 Chr03Hd G/A 51410067 

54 SNP100 Chr04Bd G/C 10534710 

55 SNP101 Chr04Bd C/T 21999437 

56 SNP102 Chr04Bd C/T 45094854 

57 SNP103 Chr04Bd C/A 53585843 

58 SNP104 Chr04Cd A/T 11023076 

59 SNP107 Chr04Cd C/G 63263314 

60 SNP110 Chr04Dd G/A 22140206 

61 SNP117 Chr04Ed C/T 48999321 

62 SNP118 Chr04Ed C/T 57875105 

63 SNP119 Chr04Fd C/T 10841387 

64 SNP120 Chr04Fd A/G 18719574 

65 SNP121 Chr04Fd G/T 27513900 

66 SNP122 Chr04Fd A/G 48145889 

67 SNP123 Chr04Fd A/G 65294690 

68 SNP124 Chr04Gd T/A 11166601 

69 SNP125 Chr04Gd G/A 17446948 

70 SNP127 Chr04Gd C/A 50454464 

71 SNP128 Chr04Gd C/G 60030520 

72 SNP129 Chr04Gd C/G 68004221 

73 SNP131 Chr04Hd G/A 30931620 

74 SNP132 Chr04Hd A/G 60062410 

75 SNP136 Chr05Ad A/T 90037140 

76 SNP138 Chr05Bd G/T 21194374 

77 SNP140 Chr05Bd C/T 83579887 

78 SNP141 Chr05Cd T/C 17695208 

79 SNP143 Chr05Cd T/C 79763218 

80 SNP144 Chr05Dd C/G 10620329 

81 SNP145 Chr05Dd T/C 18709310 

82 SNP146 Chr05Dd A/C 27929217 

83 SNP149 Chr05Dd G/T 73828003 

84 SNP150 Chr05Ed T/C 17053685 

85 SNP151 Chr05Ed T/C 25284327 

86 SNP153 Chr05Ed T/A 51975298 

87 SNP159 Chr05Fd A/G 57819136 

88 SNP160 Chr05Gd A/G 12636858 

89 SNP163 Chr05Hd G/A 11262724 

90 SNP165 Chr05Hd C/T 35117770 

91 SNP167 Chr06Ad T/C 11543900 

92 SNP170 Chr06Ad C/T 79400288 

93 SNP172 Chr06Bd A/G 26967160 

94 SNP173 Chr06Bd A/G 45019909 

95 SNP177 Chr06Cd G/A 16509926 

96 SNP182 Chr06Dd C/T 47676585 

97 SNP183 Chr06Dd A/G 57325828 
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表A.1  核心SNP标记位点及物理位置（续） 

标记物序号 SNP 序号 染色体 等位基因 物理位置 

98 SNP189 Chr06Fd G/A 12006000 

99 SNP190 Chr06Fd G/T 19208691 

100 SNP191 Chr06Fd A/C 33541175 

101 SNP192 Chr06Gd G/A 8789425 

102 SNP193 Chr06Gd A/C 15425203 

103 SNP194 Chr06Gd A/G 24291447 

104 SNP195 Chr06Gd C/T 31454956 

105 SNP196 Chr06Gd A/C 37677815 

106 SNP198 Chr06Hd A/G 11755209 

107 SNP201 Chr07Ad A/C 30646071 

108 SNP202 Chr07Ad G/A 50071154 

109 SNP208 Chr07Cd G/C 17715388 

110 SNP211 Chr07Cd G/A 38476083 

111 SNP214 Chr07Dd G/A 5344724 

112 SNP216 Chr07Dd A/G 39399976 

113 SNP223 Chr07Ed T/C 51616280 

114 SNP224 Chr07Ed C/T 58995011 

115 SNP226 Chr07Fd A/G 40421759 

116 SNP229 Chr07Gd C/T 30367130 

117 SNP230 Chr07Gd C/T 47823294 

118 SNP231 Chr07Hd C/A 5974408 

119 SNP234 Chr07Hd C/T 42390113 

120 SNP235 Chr07Hd A/T 46002261 

121 SNP237 Chr08Ad T/C 22503753 

122 SNP238 Chr08Ad C/T 30303448 

123 SNP243 Chr08Bd T/A 49018456 

124 SNP244 Chr08Cd C/G 14461145 

125 SNP246 Chr08Cd A/G 57528551 

126 SNP247 Chr08Dd G/A 5783072 

127 SNP248 Chr08Dd C/A 21327050 

128 SNP250 Chr08Dd T/G 40230743 

129 SNP260 Chr08Fd A/T 47714583 

130 SNP262 Chr08Gd G/A 5521298 

131 SNP263 Chr08Gd T/C 17378795 

132 SNP264 Chr08Gd C/T 29360670 

133 SNP265 Chr08Gd G/A 38549239 

134 SNP267 Chr08Hd T/C 29788553 

135 SNP268 Chr08Hd G/A 43204111 

136 SNP269 Chr08Hd C/T 46984854 

137 SNP271 Chr09Ad C/G 52687978 

138 SNP272 Chr09Ad C/T 58344340 

139 SNP274 Chr09Bd G/A 10726372 

140 SNP275 Chr09Bd T/C 15592767 

141 SNP276 Chr09Bd A/G 28210556 

142 SNP278 Chr09Bd T/A 73786852 

143 SNP280 Chr09Cd G/A 35653357 

144 SNP281 Chr09Cd T/C 42194421 

145 SNP282 Chr09Cd T/C 63569281 

146 SNP283 Chr09Cd C/T 70557641 

147 SNP284 Chr09Dd C/G 8593220 

148 SNP285 Chr09Dd C/T 22979077 
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表A.1  核心SNP标记位点及物理位置（续） 

标记物序号 SNP 序号 染色体 等位基因 物理位置 

149 SNP288 Chr09Ed T/C 16668695 

150 SNP289 Chr09Ed G/A 31441159 

151 SNP292 Chr09Fd G/C 8305974 

152 SNP293 Chr09Fd C/T 21419258 

153 SNP295 Chr09Fd T/C 35203776 

154 SNP296 Chr09Fd G/A 62895631 

155 SNP297 Chr09Gd A/G 29917254 

156 SNP299 Chr09Gd C/T 58110898 

157 SNP300 Chr09Hd C/A 6518299 

158 SNP301 Chr09Hd C/T 12810399 

159 SNP304 Chr10Bd A/G 6500443 

160 SNP307 Chr10Bd G/A 52600442 

161 SNP308 Chr10Cd T/C 13547422 

162 SNP309 Chr10Cd A/G 25935024 

163 SNP310 Chr10Cd C/T 40676298 

164 SNP311 Chr10Cd C/A 52537986 

165 SNP312 Chr10Cd G/A 62369477 

166 SNP313 Chr10Dd C/T 7759159 

167 SNP314 Chr10Dd C/T 18045417 

168 SNP315 Chr10Dd G/A 37706115 

169 SNP318 Chr10Ed C/T 26137885 

170 SNP320 Chr10Ed G/T 50872486 

171 SNP321 Chr10Ed A/T 55099959 

172 SNP322 Chr10Fd T/C 8402636 

173 SNP323 Chr10Fd C/T 41296315 

174 SNP325 Chr10Gd C/A 28266076 

175 SNP326 Chr10Hd A/C 12314516 

176 SNP327 Chr10Hd C/T 13745144 

177 SNP328 Chr10Hd G/A 20326048 
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附 录 B  

（规范性） 

多重 PCR 引物、连接引物 

B.1 多重 PCR 引物信息 

表B.1规定了多重PCR引物信息。 

表B.1 多重 PCR 引物信息 

序号 引物名称 序列 长度（bp） PCR长度（bp） 

1 
100F GCAGGACGCAATTCTGTTATCAT 23 

100 
100R TAGTGACTTGTTGGCATGTTTGTC 24 

2 
101F GCCACAACATTCAAATACCCACA 23 

91 
101R AGAGCCGCTTGAGCTAGCAAT 21 

3 
102F GAACTATGGAAATTTAGGTATTTGGTGCT 29 

108 
102R GAGTATTGATCAATAAAAGACGGTGTGT 28 

4 
103F CCTGGCCATATGTTCTAAGGATAGC 25 

98 
103R ATTGACAGAGCAGTAGTGCCACCAG 25 

5 
104F GTCTGTCCTTAACACTCCTGCTCCTT 26 

181 
104R AAGTGCACATGTAGTGCAACAACC 24 

6 
107F TTCCATGCGTAACTGTCATAGCTG 24 

107 
107R TCGTCCATGTGGTGTGACCAGTA 23 

7 
10F GTTTGTTCACACCAAAATTGAAGGA 25 

124 
10R CAAATGAATGATCAAAGTGTAATGTAGG 28 

8 
110F GGATGATTTCAAACTTTGGACGTGTAG 27 

90 
110R AGATTTTACTGTTTGGTTGGATGCTTG 27 

9 
117F GATGCCAAAATGATAAAGCACTGCTAC 27 

115 
117R AGGAACTTTGGGCTTCTTATTCCAG 25 

10 
118F GAAGATAAGTTTCAAGGCACTGGTTTAG 28 

123 
118R CGAGTACCCTGTGGCAAGAGCTA 23 

11 
119F GAACCAGCAGATCGATATATGTTGAAG 27 

108 
119R ATGCACTTGGACATGCATGGAGTA 24 

12 
11F TAGTCGAAATGGATGGTACAAAATGC 26 

121 
11R TGATGAGTTGATGGGGCAATACA 23 

13 
120F CTCTAGTGCTTAATTGCTTATTTTTGTACC 30 

130 
120R GGAATGTTCGATGATCCTTACCAAT 25 

14 
121F TGAAATGGTTGTTTAGTTATCTGGTAAG 28 

112 
121R AACTACACATTTGGAAGACAGATAAATG 28 

15 
122F CCCATTTCTACTTTCTATTTGCAATGTC 28 

91 
122R TGTCAACAAAACCATAGGAATGCA 24 

16 
123F TTTCGGTTAGCCAGCGTGATTA 22 

97 
123R CCCACTTGGCTTGGAGACAC 20 

17 
124F AGGTACTTAAATTGGCCCCTGGATAG 26 

102 
124R AAGCAGGGATGTGACAATTAATCAAG 26 

18 
125F GTAGCTTGTTGTACCTTACCGCATCTA 27 

130 
125R AGCTGAAAGATTAACTTGAGGAGCCA 26 

19 
127F CACTTCGTTCAATTCCGAGGCT 22 

108 
127R ATGGCGATGCAGACATTTCAG 21 

20 
128F CAAAACATGTGCCACCGTACACTA 24 

116 
128R ATCACGTAGCTCGTCTCCCCATT 23 

21 
129F ATGAGGCGCACATCATATAAAGATT 25 

188 
129R CGTTAATTAGCATCTTGCCAAAAAAGA 27 

22 
131F TTGTAACTGGTAAAACTTTCCAGGTAG 27 

113 
131R GCAGAACCAGCTAGAATGAGAATCA 25 
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表B.1  多重PCR引物信息（续） 

序号 引物名称 序列 长度（bp） PCR长度（bp） 

23 
132F ATGACAAAGGAGCCAAAGCTTCA 23 

93 
132R GCAGTACACGTTTAGCAAATCAAGAC 26 

24 
136F CATGTGTCATATAAACAGGGGAGCA 25 

96 
136R ACTATATATAGCTAGGCCGGGCACA 25 

25 
138F GCACAAGTAATCCAAAGTTTGAGGTC 26 

101 
138R AACCGGCCACTTGATATCCATC 22 

26 
140F ATTTTCTATCCACCACATGGAATCTG 26 

149 
140R AAAGGAGTTGGAGGTTGGGACT 22 

27 
141F GTAAGTTTTCTTATGCTGGATTTGC 25 

78 
141R GCGTCTGATGTTCTAGTCAGTGTGA 25 

28 
143F TCGACCTGTGCCGAATGCT 19 

136 
143R GCAAATTATGTACTCAGTTATCCACCA 27 

29 
144F ATCATTTGAAATTTTACGAGCGATA 25 

137 
144R GACTGATTTAATATATTGAGGCATTTGA 28 

30 
145F CGGTGCATAGCACTCATTTCAAC 23 

104 
145R GGAGGTTGGCAGAAAATAGAATGC 24 

31 
146F GATTCAAACATTCAAGCCAATACCTTAC 28 

147 
146R TTCAATGTAGCAAAGCCTCTAAATTCAC 28 

32 
149F AAGAACGGGTAGGGCGATTCC 21 

100 
149R TGAGATATGAGGGGATTAAGCATC 24 

33 
14F AGTTTGCGACAAAGTTAGCGAAAG 24 

136 
14R GACGACACTAGTTTACTGCCCAAG 24 

34 
150F TCCAAAACATGCTAATGGAGATCG 24 

127 
150R CTCCTATCAGCATCAGCAAGGAAA 24 

35 
151F GCTTGCGGAAATAGTGAGCTTG 22 

122 
151R GTCTGATTCTGGTACAGCTCTTAGGT 26 

36 
153F GCTATGTTCTTGGCGATCAACTC 23 

118 
153R GCATCGACCATTACCTACTACGCT 24 

37 
159F CCCAACCTAATGGAGAACAAGGTT 24 

154 
159R GCCAAATGGCTCAGCTAGGGT 21 

38 
15F AGGGGGGAAAAGGAGGTAAAGTTG 24 

136 
15R TCTTCAGAAAAGAAGAGACCCCAAT 25 

39 
160F TAAACATGGCTAGCAGGGTGTGTT 24 

83 
160R GGGGTAAAATTACCCACTTGAGGA 24 

40 
163F GGTTTGTGAAGGTTGATTTCGAG 23 

94 
163R TTAAAATGTGTGACAACTGCCACTTTA 27 

41 
165F TTCTTCACACGAACTAGCAAGCATT 25 

145 
165R CGATACACAACTGGTAGATGGAGAGTC 27 

42 
167F ATGGATCCCAATAGATTAGTGCACAG 26 

111 
167R CTGCCATGAGAGTTCCCAAATTC 23 

43 
170F CTGTCACCTATGTATTTCACATAAACAA 28 

151 
170R GCTCCAAAGTACATTGATTCCCTTAG 26 

44 
172F CAGGTATCAACACTAAGCTATGGACCT 27 

165 
172R ATATCCTGGCTGAATGCTAGAATGG 25 

45 
173F CACACCTGCAATCAAAATAAAGTGTTAG 28 

137 
173R CCTACTTAGCTTCTTCTTGACCGATG 26 

46 
177F AGCTCTCGGTGCATTCAGTTCA 22 

124 
177R GCTGTCCATTGAGCAGGATTGTA 23 

47 
182F GGTAGCGACGAGGAACGTGA 20 

74 
182R CAGCTGTTGACAAGTGCAAGCTC 23 

48 183F AGGCCCACGGCTTACCATTAAC 22 80 
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表B.1  多重PCR引物信息（续） 

序号 引物名称 序列 长度（bp） PCR长度（bp） 

 183R CCCAGTGCTCAGGGGACTAAA 21  

49 
189F AGTGTAGGTTGCAGAGGAGCCAAT 24 

155 
189R AATCGCAAGGTGCGGTAGGTG 20 

50 
190F CTTCTATCCATTCCGTTAGAGTTTGC 26 

101 
190R ATATTAGACGCGCACTTGGTTGA 23 

51 
191F GCTTCTTTTGCACCTGGTTACAGAC 25 

107 
191R AACTACAAGAACAAATTGAGGCAAGAT 27 

52 
192F ACTGTATGACCCACATGGAATAACATT 27 

142 
192R GAATAGGGATGCTCTATGCTGCTGTA 26 

53 
193F CACATTGTTCGTGCTGTGGATAAC 24 

130 
193R GACCATCCAAGAATGTCATGAAAAG 25 

54 
194F AACCACATATCACATCGGCATTC 23 

103 
194R GTGAATGACTCTGTAGGAGCTGCAT 25 

55 
195F ACCAGAGCCTGTGACGAATCA 21 

81 
195R ATGTCCGCTACTGGCGTTTC 20 

56 
196F CGGAAAGGTGTGGCGAGATAA 21 

143 
196R CGGCCAGGAGATGTCAAGGA 20 

57 
198F GTGTCTTGCTTATGTGGCAAGGATAG 26 

94 
198R CTAAAACTCACTATTTTGCGGGACA 25 

58 
19F GGTGAATCGCCCACAACTG 19 

129 
19R GTTTGTGCTTGTTACTCTTGGTGATCAT 28 

59 
1F TCTAGATGCCTAGGTTAGAGGCCAAT 26 

114 
1R GCATGTTCTTGGGAGCGTCTA 21 

60 
201F CACTCGATTGTATCACCGGTCTG 23 

102 
201R ACGCACTGAGGGATAAGTAACCGTA 25 

61 
202F CCGGGAGAGATGTGAGAGAGAAC 23 

81 
202R CAGATGTTCGTCGAGGTACAGATTC 25 

62 
208F ATTTGCAACCTAAAATGCAAGGAGT 25 

113 
208R TTTCAATAAGTCAGGTAGCATTGTG 25 

63 
211F CTCTTGTTGAGCTTGAACTGGCAAT 25 

137 
211R CAGGTGAGCAAGGTCAGGACGTA 23 

64 
214F ATGCAGTGCTTGAAGAGAAATGTAGTG 27 

128 
214R CCCTCCTTTCTCAGATCTTTTGAACA 26 

65 
216F CTTGGCGAACACCATCTCAATTA 23 

132 
216R CTGGGTTTTAGGGCTGCCTTC 21 

66 
223F GTGTCATCCCCTCTCGAGTCAC 22 

160 
223R TCCTTTGGACAACAAAAAGAACGA 24 

67 
224F GAGGTTTCTGCTTGGGCTCAG 21 

120 
224R CTTGCACTCAACCTGCTAGGAAAT 24 

68 
226F GTAACTAAAGCCTATCACATCTGGCTA 27 

131 
226R ATTATAGCCCAACCTACCACCATTCT 26 

69 
229F ATACCGCTGCAGCTCCAGAAAC 22 

87 
229R TCCAGTTTTCCAACAAGTACTGTCATC 27 

70 
230F CTCATAGAGATTGGAGGGGAATGAGAG 27 

73 
230R AATCCCTCCTAACCCTTCTCAAATG 25 

71 
231F AGCAACAACACTGGATTGCTTCAC 24 

134 
231R ACTCGCTGAACAAGATTGTCGAAAC 25 

72 
234F CCACTCCCTAACCTGACGCTGT 22 

154 
234R GTGACGCAAGCAACTGAGAGAAC 23 

73 
235F CCGAGGTTGGTAGCTAGCGTTT 22 

87 
235R TGCCTCTATATAAGTGCAACCAC 23 
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表B.1  多重PCR引物信息（续） 

序号 引物名称 序列 长度（bp） PCR长度（bp） 

74 
237F AATCAAGAGTGTTGGGCAATCCTA 24 

108 
237R CCTCGGGGAGATGGCTGAAT 20 

75 
238F GGCGTATACTCTGATGCATTTTCAAC 26 

140 
238R TGCAAGAAGCTAACTGTCAGTCAAAG 26 

76 
23F CTTTATGGTGGGGAAGAGGATCAAG 25 

138 
23R GTGACTGATATCCCATCCACATTCTC 26 

77 
243F CATCAAGTATTCTTGGGCGGAGATA 25 

141 
243R CCATTTCTAGACATAAATGTTGACGCTATT 30 

78 
244F TTCACCTTTAGAGTGACGCACTTG 24 

153 
244R TACTACTGGCCAACGACGTTTCG 23 

79 
246F CAACTACAAAATGGTCTTAGAACTACAC 28 

107 
246R CATCTGCAAAACATGCACCTGATATAC 27 

80 
247F GGCATGAATGTATTAAGGTCTACAATC 27 

149 
247R GACATGGTTCGTAACACGGAAAT 23 

81 
248F GTAATCGGATTGGCCCATTG 20 

86 
248R GGCACTGAACAGAAGATTGCAG 22 

82 
250F CCTATCAAATAAATACTTGGCCCACA 26 

84 
250R GAGCCCAGATAGGCAAAGATCA 22 

83 
25F AGACAGAGGAAGACCGATGCA 21 

189 
25R GACGGCAGGGAGGTTGAT 18 

84 
260F AAAAAACTTACCTCTGTGCGCATTTA 26 

91 
260R CTGCTCTAGCCAATCTCGTACCAC 24 

85 
262F CTACTTCATGATGCTTTGCACGA 23 

89 
262R ACGACGAACAGAACGCTGATGAT 23 

86 
263F TCTGATACGAATCAAATGCACGAT 24 

116 
263R GATTAGAATTTGTGGTCTGCCTCAG 25 

87 
264F TCATTGACCAGCCAATCTTGC 21 

105 
264R TGTGCAAGTAAATTACAAGAGCGAAC 26 

88 
265F AAATTAAGCCGAGTATGAACTGATTG 26 

103 
265R CTAGGGGCAACCGTGTTAAGTG 22 

89 
267F GCCATAGTGATGGTGGCACATAG 23 

122 
267R CGTCTGAAATCGGATGTCTAGGAAT 25 

90 
268F CCACATACTATTCATAACTAAAGCGTTG 28 

101 
268R GTTTCAAATTGGTGCGTGGAT 21 

91 
269F CTTAGATTGAAGATTGCTACACATAGATT 29 

120 
269R GTATTCTTCATCCAAGAGTATATTGAGGT 29 

92 
271F TGTGTAAACCGGTTGGGATCTTC 23 

163 
271R GGAACGTGGTACTCTACGTCTAGTTTG 27 

93 
272F ATGTAGTGGAGGATCAACCCATGAT 25 

157 
272R TAAACTGCCCTCTGGCTTGCGACA 24 

94 
274F ATATCGTAGATATGCCTCTGCTCTGG 26 

86 
274R CTTTCCTATGCTTCAAATGATACGACT 27 

95 
275F ATAGTACTGAAATTCTTTGTCTGTGTAGC 29 

110 
275R TGTGTAGTGAACAAATTCTCGCATAATC 28 

96 
276F AGGGGCACAAAGAGGTTGCTCTA 23 

143 
276R TTATGTCCGATTGAGAAATCCAACTTC 27 

97 
278F CGGCGACATCCACTCTTTACA 21 

145 
278R CATCTGTATCGTTCTCTGATGAATTGG 27 

98 
280F TGCAAATGCACTCCTACGGTACTC 24 

127 
280R GGCTTGCTGGATGCAACTGT 20 

99 281F TTTCTGGACCATACCGACCACTG 23 151 
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表B.1  多重PCR引物信息（续） 

序号 引物名称 序列 长度（bp） PCR长度（bp） 

 281R AAGCTTGATATCACATAGAGGCACAT 26  

100 
282F GATGATTATCCCAAGATTGCCTTG 24 

97 
282R CACCTCGCGTCATACAACGTCT 22 

101 
283F TTGCTACAATATTTGCGGAGGAAG 24 

124 
283R GTAATGGACTAGTTTATCAATTCCTACTG 29 

102 
284F CCTGTCCATTCGAACCCAATATG 23 

128 
284R AGACGGGAAGTGGGCTGTAAATAG 24 

103 
285F AAGTGCGTGGTAATGAGATCCTG 23 

194 
285R GAAACTCAAGCTGCAACTCAGTCA 24 

104 
288F CTGAAATTCTCCAATAGGCTGTTGAT 26 

167 
288R ACGTTACCACATCAGCAAAATACCAT 26 

105 
289F GGCTCCTTACAAATCATGGCAAC 23 

162 
289R ACCTCAGCACTCTTGACAGCATC 23 

106 
28F TAGTGCCATATGTGTATTGTACCGTTC 27 

120 
28R CAATCATAACTTACTATCAAGATGAACTG 29 

107 
292F CAACGTTGCACTTGCAGGAGT 21 

149 
292R ACGACGGACGGTGACTCAAG 20 

108 
293F GAGGACAAAGGAAACCCATACGTG 24 

191 
293R GTCTATCCAACTCGATCTCGTGTCA 25 

109 
295F TTGGTATTAGGAAAAGGCACATAGTTC 27 

70 
295R TGTGCCTGGGAATATGGTTATGTC 24 

110 
296F GAGGATCCACAAATTGCAGCTCT 23 

115 
296R ACTATCCAAGAGCATACGCACGAC 24 

111 
297F AAGGCATACTGTGTACAACTCCCAAT 26 

160 
297R GGCTAGAGGATGCTACATCTTTGGTG 26 

112 
299F GGCAATAAATTAAGCTCTGGGTGT 24 

205 
299R GGTGAGAAGACAAACCTAATCATCA 25 

113 
2F GTAGGAGATCAATAACGACGAGACAAA 27 

162 
2R CCATGACGACGCAATAGTTGGTAC 24 

114 
300F CTCGTCCTGGACTTGGAGGTAG 22 

121 
300R ATGCTGATACCCAAATATGAACTCCA 26 

115 
301F ATGAACGTTGACGTCGGATGC 21 

125 
301R GAGAGGTTCTAGAGTTGCTTTTCATCA 27 

116 
304F CCTTCCAAACGTAGAGGCCATACT 24 

128 
304R AGTTAGGGATCGAAATAGGACATCTG 26 

117 
307F AGTGGTTTTCAAGTTTGGACCTCA 24 

117 
307R AGGTACCCTGGGTCCATATCAC 22 

118 
308F TTACCCACAACTAGTGCCACAACA 24 

110 
308R GATATCAATGAGTGTGCTGCCAAAC 25 

119 
309F GTTGCATGTGAAGTCATTGCTTATG 25 

170 
309R AGCTCTAATAAAAATAGCGGCAAAGC 26 

120 
310F GGCGTTGAATTAGTGATAGGGATTG 25 

139 
310R CCTCTATCTGATATTTGCCCAACAAC 26 

121 
311F ATACTTGCATATACGTGGAACCAGAG 26 

167 
311R CAAAGAGCCGATCAGCCAGT 20 

122 
312F GGACAGATGCCGGGCTAAGAT 21 

113 
312R GAACCTGATAACCTAATAACGGTGGA 26 

123 
313F TAGAGAAGGGTTTTTTTCTTGGTAACT 27 

158 
313R CACATTAGTGACGGTTCAAGATGTA 25 

124 
314F GACCGACGGTGATGAGAAACAG 22 

117 
314R CCAATCCTGGTGTTCCAGTAGGAG 24 
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表B.1  多重PCR引物信息（续） 

序号 引物名称 序列 长度（bp） PCR长度（bp） 

125 
315F TGGTACTCCAACACACCACTGATAAT 26 

160 
315R GTCGTTTTGATCAAGTTGGCTCAG 24 

126 
318F CATCGTAGGTAGATGATCTCAACTTTT 27 

165 
318R TTGGTGTGTTGCCCAATTCAG 21 

127 
31F ACGAGTTCCAGGTGATGCAGA 21 

159 
31R GCAGCTGAACGAGCTGTTCCTA 22 

128 
320F AACTCTGAAAATGACCAGGTGCTAAC 26 

111 
320R GCTTTGGTAGAGGAATCATTGGTG 24 

129 
321F TTCAGAACTTCAGCGTATATGCACCT 26 

138 
321R CACCTTTAGTCAAGCTGACCCTGTAAC 27 

130 
322F CTTTATTGGCAGCGACGACCTA 22 

70 
322R CCCGTGCTAGCTGTCGAGGT 20 

131 
323F GACACGCCGGTCACAGAGATA 21 

105 
323R CAGGTAAATGCCATCACCAGAGTC 24 

132 
325F TCCATCACTTGATCCCAACGAG 22 

83 
325R CCTTCTAAGCAGACACAGATTCTACTA 27 

133 
326F CAAGAGAGTTACAAAACCGACTTTACA 27 

144 
326R GTTGTTGTTGCTGTAGGGGCTAA 23 

134 
327F CTGTGTGCTGGTTTTATCCGTTTATAG 27 

144 
327R ACACGCTGTGCATCAATCAAGTG 23 

135 
328F ATCGCCATCCATCAGACACG 20 

120 
328R CGTGCGACAGACGTGTCCTA 20 

136 
32F CTTGTGCTGATTGCTGCTGCTA 22 

147 
32R CTTTGTTTAATTCACACGATATCATT 26 

137 
34F TGTGGCGGTGTGGGTAGCA 19 

89 
34R GCTGCTTGGTGCGGAGCTT 19 

138 
36F CTTTGACTTGGGCATCGAACT 21 

100 
36R TCGCTCCCTCCACACTACG 19 

139 
37F GCCAAATTCCGGTATACGCA 20 

139 
37R TTTTGTCCACGTTATATTTTCCTCG 25 

140 
39F CAAAAATTGACACACCTTATTTACAGG 27 

141 
39R GAAAAATTATCAGTTCATGAGGGGAC 26 

141 
40F CCTCTGTGTGTTTCTTCCAAAATACC 26 

166 
40R CCATGTACCAAATTTACATCGTTTCA 26 

142 
42F TTGGGGCGGTCGATTCTCG 19 

111 
42R AACGGAGCAAGCTATCACTCACC 23 

143 
43F GACAAGGGACATAGTTGAGCCAAA 24 

143 
43R GTGCTCTTATAATTTGGACAGTTCTGTTAC 30 

144 
45F CAGAAACCACACTGTTCTAGACACGA 26 

108 
45R CGAGTTCTCTGGAGTTGCTGG 21 

145 
46F CACTACAAATATCATTCTGCTGAAGAC 27 

130 
46R GTCAGGAGATTTGAAAGCAATATAGATG 28 

146 
48F CGAAACACTTGGCTCTATTATTGAACTTAC 30 

126 
48R GAACAACATGCAGCATCCAAAGTA 24 

147 
49F AAAACGACATTTAAAAAGGGACCAG 25 

127 
49R TTATTAAGTTATTACTATTACCGTGGCTA 29 

148 
4F GGAACCTTTTCGGATTGTCAG 21 

298 
4R TGCAGGTAACGTGATGAGTAAAACTG 26 

149 
50F TGGTTTATGCATTAGTTACATATTTGG 27 

103 
50R GAGTTCAACAGTTAATAAACAACATACAGA 30 

150 52F GGCACAAGGAAGGCAAGAGTG 21 91 
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表B.1  多重PCR引物信息（续） 

序号 引物名称 序列 长度（bp） PCR长度（bp） 

 52R TTCACCTGTTCGCCTTCCTGTA 22  

151 
53F CATGCTGGAACACACAGGAAGATA 24 

159 
53R TAGGACATCCCCTAACCAGTAGTCTAT 27 

152 
55F TTTTAGAAATCACATCTTATATTATGGAAC 30 

131 
55R TCTGGAGCAAGTTTGTAGAATTGTACTT 28 

153 
59F CCCATTCTGCTACACTCTTCTCCATAC 27 

149 
59R GATTCCTCAGTTGGCTATAGTTGGC 25 

154 
60F CTGTGAAGTCCCTGTGTTCCAAAC 24 

158 
60R ATGCCCAAAGCGGCTATTAC 20 

155 
62F CAACGTCTTGTTGGTGAACGA 21 

179 
62R CTCAAGATAAGGAATGAATGTCAAAGA 27 

156 
63F GGGAAAAAAACTCAGATCTAGCTTACC 27 

114 
63R AACTTAGAGAAATTTGACTCTGGATGC 27 

157 
65F ACCCAGCGATTTAAGCAACAATTC 24 

89 
65R CAACTCACACTGAAGCAAGTGTTTT 25 

158 
66F TGGGGGAAAGAACAAGAAAGTTTG 24 

113 
66R TCCTAACAGTAAGTTGTTTCTCATCC 26 

159 
6F CTGGCGCAGGTAAAACCCTA 20 

88 
6R GTAGCGCCGTCGTTCAAGA 19 

160 
70F ATGTCCCATTGTAGAGCGCTGAT 23 

173 
70R AGCAAATGCAGATGATTTGAAGAA 24 

161 
71F GATGACATGTAGATTAGTTGAAGAGATT 28 

136 
71R ATTCACATGGTTGCTATGCTACTC 24 

162 
76F GATGAAATTGCCTTAGCCTCATATTTC 27 

129 
76R GTCTTTGCTATTTGGTTAGTACTAGGTC 28 

163 
77F CTTAGCTTGCGCTACCGTGT 20 

124 
77R CCATCTCTTAACTTTTATTATTGATTTCC 29 

164 
79F GAACAAGTTATTTGATTCTGACCCAT 26 

114 
79R GATAAGGTGCTTACTCTTGCTGGT 24 

165 
82F TAATCCGACAATGGATGACACC 22 

72 
82R TGGCGCTGCTCCTTGTAAC 19 

166 
84F CGGTGTCTATCCTAGCGCTTCA 22 

142 
84R AGGCATTTGATGTACATGTGCTG 23 

167 
85F TGAGTCTCCCGTGAGCAGCAG 21 

99 
85R CGCCATCGGGACCATTTGA 19 

168 
86F GATGATTTGGTTGCACACTTGA 22 

85 
86R GTGAAAATAATTCGCTACAAACCTTC 26 

169 
87F CCAACCACGTCATCGACCTC 20 

80 
87R GTCCTGGCAGGGGATATTGC 20 

170 
88F CCCTAGCCGTTGATTTGGTG 20 

129 
88R CATGTGTCCTAAGATAGTTGGATGG 25 

171 
89F ATGAGCGAACCAAGTCGACAAT 22 

100 
89R GCAATAGAACCTGCGAGCTGTG 22 

172 
8F CTAACAAGGGTAGGAATCGAGAGAAA 26 

148 
8R AACAGAATTCAGAAAAAGGTTGTCAC 26 

173 
90F TGTACCAGGCATTTGCATCTCTG 23 

90 
90R TCGCAGATCCAAGCCTGAAAATAC 24 

174 
91F GGTTATGGTCTGAAGCGGTCATT 23 

127 
91R GTGTTCCATGATTATGAATTTTTTAGC 27 

175 
92F GATATTTTGGCTTTGTTAGATATACTG 27 

151 
92R CACAAATCCTTATATTGTACTCCCTCAAT 29 
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表B.1  多重PCR引物信息（续） 

序号 引物名称 序列 长度（bp） PCR长度（bp） 

176 
95F GCACTCCTTTCGCTGAGCATAC 22 

178 
95R GGGGACCCTTCACTATTCATTCA 23 

177 
96F TGCTGCACCATCAAAATCAGC 21 

98 
96R TGCATGCCTGCGGCTACTG 19 

 

B.2 连接引物信息 

表B.2规定了连接引物信息。 

表B.2 连接引物信息 

序

号 

引物 

名称 
序列(5'-- 3') 

1 

100F3 AAAGGCAAGAGTCGACAAACATGTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT[NED] 

100FC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTAAGCTTAAAAGTAATTTGGTGACATCTTTGAC 

100FG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTAAGCTTAAAAGTAATTTGGTGACATCTTTGAG 

2 

101F3 GCAGTTGCAGCTTAAGCATCTTCTCTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT[FAM] 

101FC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTATTCAAATACCCACACTAACCTCTAAATGAC 

101FT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTATTCAAATACCCACACTAACCTCTAAATGAT 

3 

102R3 AAGATCGAAAGCACCAAATACCTAAATTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT[VIC] 

102RC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTACTAAATGAGCAACAATAAATGCTCAAATGACTGG 

102RT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTACTAATATGAGCAACAATAAATGCTCAAATGACTGA 

4 

103F3 ATCCTGGTGGCACTACTGCTCTTTTTTTTTTTTTTTTTT[NED] 

103FA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTGATAAATTAGCTGGATGCCTGGAGAA 

103FC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTGATAAATTAGCTGGATGCCTGGAGAC 

5 

104F3 ATGATTGGGCATTTTTAATACGTGTGTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT[NED] 

104FA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTTATCGTGTTTTGGAAACTACCTTTAATATGCGTA 

104FT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTAATTATCGTGTTTTGGAAACTACCTTTAATATGCGTT 

6 

107R3 AAATGCTGTAGTCCTGTAGCTATCAGTAACTTTTTTTTTTTTTTTTTTTTTTTTTT[PET] 

107RC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTGGGAACATGCACGATGCCATG 

107RG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTGGGAACATGCACGATGCCATC 

7 

10R3 ATAAAATGGACCGAAGGGAGTACTTTACTTTTTTTTTTTTTTTTTTTTTTTTTTTTT[VIC] 

10RC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTCGTGTCATTCTAACTTGCGCAAG 

10RT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTCGTGTCATTCTAACTTGCGCGAA 

8 

110F3 ATAAACATTGCCAAGCATCCAACTTTTTTTTTTTTTTTTTTTTTT[VIC] 

110FA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTGGTCTAGGATCAAGGTCTGCAGCGTA 

110FG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTGTCTAGGATCAAGGTCTGCAGCATG 

9 

117R3 TCTCCATGGCTTCCTGTAGGTAGTTTTTTTTTTTTTTTTTTTTTTTTTTTT[VIC] 

117RC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTGAGGAGTATCTGTATTTGAAGGGTGTACG 

117RT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTGAGGAGTATCTGTATTTGAAGGGTGTGCA 

10 

118R3 CAAACTGAACGCCTAAACCAGTGTTTTTTTTTTTTTTTTT[NED] 

118RC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTCTCCTATCATCCTCAAACCGATTGG 

118RT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTCTCCTATCATCCTCAAACCGATCGA 

11 

119F3 CATTTCCATGGCTACTCCATGCTTTTTTTTTTTTTTTTTTTTTTTTTT[PET] 

119FC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTACAGTGGATCGGATCATATTCCAGAAGTC 

119FT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTACAGTGGATCGGATCATATTCCAGAAGTT 

12 

11R3 AGCTGAAAGGATGCATTTTGTACCTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT[NED] 

11RA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTAATTCAATTCAGTGATAAAATAAATCTCTGTCT 

11RG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTATTCAATTCAGTGATAAAATAAATCTCTGTCC 

13 
120R3 AAATAAAAGGTACAAAAATAAGCAATTAAGCTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT[PET] 

120RA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTACTAAAAATTCGCTTTAAACTATATTAATACTCTTGTT 
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 120RG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTACTAAAAATTCGCTTTAAACTATATTAATACTCTTGTC 

14 

121R3 AAAGTTATGTCCTTGTAATTGTGATATTAATGTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT[PET] 

121RG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTAAATGGGATTTTCAACCTGAAAAGAC 

121RT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTTAAATGGGATTTTCAACCTGAAAAGAA 

15 

122F3 CTGTTGTTCAATACACTTTGCATTCCTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT[FAM] 

122FA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTAATGTCGTTCTTCCACACAATGATGAA 

122FG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTAATGTCGTTCTTCCACACAATGATGAG 

16 

123F3 TCTCGACCCTACACACGTGTCTCTTTTTTTTTTTTTTTTT[NED] 

123FA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTATTCACCTTCCCTCTAGTCCGACA 

123FG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTTATTCACCTTCCCTCTAGTCCGACG 

17 

124R3 CAGTGGTCACTATCCAGGGGCCAATTTTTTTTTTTTTTTTTTTTTTTTTTTTT[PET] 

124RA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTCCGTTCTAGATCAAACCCTACTGATCAGT 

124RT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTCCGTTCTAGATCAAACCCTACTGATCAGA 

18 

125R3 GCTTGAAAGTGAGCACACATGCATTTTTTTTTTTTTTTTTTT[PET] 

125RA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTCATCAGGTGAGGTTCTTTAGGGAAT 

125RG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTCATCAGGTGAGGTTCTTTAGGGAAC 

19 

127F3 CAGCGATGAAGGTGAATGCCTTTTTTTT[NED] 

127FA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTAGCGCAATCGGATCAGGAGCAA 

127FC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTAGCGCAATCGGATCAGGAGTAC 

20 

128F3 TAGCGCAATGGTAATGGGCTTTTTTTTT[VIC] 

128FC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTCACTAATCCCCATGCTCCCTGC 

128FG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTCACTAATCCCCATGCTCCCTGG 

21 

129F3 TGCACGCACACTCCAATTAAGTTTTTTTT[NED] 

129FC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTACGGCCGTGCATTAGACCACC 

129FG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTACGGCCGTGCATTAGACCACG 

22 

131F3 TTCGTCGCCGTATCCCCCTGATTTTTTTTTTTTTTTT[NED] 

131FA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTGTTTTGCAGCTACTCCGGACA 

131FG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTTTGTTTTGCAGCTACTCCGGACG 

23 

132F3 GTTTTTTGTTTTTTTCTTTTGGTCTTGATTTGTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT[PET] 

132FA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTCTTCAGGTAAAATTATGTCCCAGTGCAA 

132FG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTCTTCAGGTAAAATTATGTCCCAGTGTAG 

24 

136F3 TCACATGTGCCCGGCCTAGCTATATTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT[PET] 

136FA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTCTGTAATTTCCACCAAGATTCTCTATCATGCA 

136FT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTATCTGTAATTTCCACCAAGATTCTCTATCATGCT 

25 

138R3 TTTTGATGGCACGGACCTCAATTTTTTTTTTT[NED] 

138RG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTCTGCCTAAGCTGAACTTCCCAAC 

138RT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTCTGCCTAAGCTGAACTTCCCGAA 

26 

140F3 TGTGCATAACATATGTTTGCCCATTTTTTTTTTTTTTTTTTTTTTTTT[PET] 

140FC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTCTGAAAAATGCCATGCCACTATGC 

140FT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTCTGAAAAATGCCATGCCACTACGT 

27 

141R3 TATACTAGAATAAGTTGCAAATCCAGCATAATTTTTTTTTTTTTTTTTTTTTTTTTTTT[FAM] 

141RC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTATGTACTAATTCTAGTCAGTGTGAACTTTGCCAACG 

141RT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTATGTACTAATTTCTAGTCAGTGTGAACTTTGCCGACA 

28 

143R3 TAGCATTTGGTTGTGGTGGCTTTTTTTTTTTTTTTT[NED] 

143RC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTGCTATCATCTAGAAGCCGGCTACG 

143RT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTGCTATCATCTAGAAGCCGGCTGCA 

29 

144R3 CTATTGGATTATCGCTCGTAAAATTTCATTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT[PET] 

144RC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTAATACGTTGAAGTTTGTAGAGTCGAGCATCTAG 

144RG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTAATATCGTTGAAGTTTGTAGAGTCGAGCATCTAC 

30 145R3 TTCTAAAATGCAAATCATAATAACTATGGTTGTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT[FAM] 
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145RC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTATAGAATGCTTGTAAGTACATGATATACATTAAAAGAG 

145RT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTATAGAATGCTTGTAAGTACATGATATACATTAAAAGAA 

31 

146R3 TGTAATATGTTACAACAATAAATGCATAAATATAGTATGTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT[VIC] 

146RA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTATGTAGCAAAGCCTCTAAATTCACAAAAACCT 

146RC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTGTAGCAAAGCCTCTAAATTCACAAAAATCG 

32 

149F3 CTCCTGTATACCAGATATTCCTGTGCCTTTTTTTTTTTTTTTTTTTTTT[VIC] 

149FA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTCCAATGGGAATCATGATCGTGT 

149FC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTCAATGGGAATCATGATCGTGG 

33 

14F3 TAGTTGAACCTTGCACCAGGTCTTTTTTTTTTTTTTTTTTTT[PET] 

14FG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTGAAACTCCTCATTGGGTCGAAGAG 

14FT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTTGAAACTCCTCATTGGGTCGAAGAT 

34 

150R3 CCTCTTCCTTTGCGATCTCCATTATTTTTTTTTTTTTTT[FAM] 

150RC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTACACCCCGAGCAACATATTCG 

150RT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTACACCCCGAGCAACATATCCA 

35 

151R3 TCGATCGAGATCTCCAAGCTCATTTTTTTTTTTTTTTTTTTTTT[PET] 

151RC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTGAGTCTTATGGGGTGCTGTTCATCTTCG 

151RT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTGAGTCTTATGGGGTGCTGTTCATCTCCA 

36 

153F3 TTGAGGCCACCCCTGGCGCTTTTTTTTTTTT[NED] 

153FA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTCAGTAAGCCCACCAAAAGTAGACA 

153FT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTCCAGTAAGCCCACCAAAAGTAGACT 

37 

159R3 GGTGGTTTGGCGCTGATTGGATTTTTTTTTTT[NED] 

159RA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTGTTGGCTTCTTGAGTGGGCCAAT 

159RG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTGTTGGCTTCTTGAGTGGGCCAAC 

38 

15R3 TGACTGTCATTTTTTTTTAACTTTTTTCTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT[PET] 

15RA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTATGTACTACCTCTACAGTTCCAGATCAGACAGT 

15RG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTATGTACTATCCTCTACAGTTCCAGATCAGACAGC 

39 

160F3 TCACCTCTTCCTCAAGTGGGTAATTTTTTTTTTTTTTTTTTTTTT[PET] 

160FA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTGCCTGGTTTGCGTGGTACAGAA 

160FG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTGCCTGGTTTGCGTGGTACAGAG 

40 

163R3 TCCTTTGCTCGAAATCAACCTTCTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT[PET] 

163RA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTACAAGAACAAAAATTGATCTCTGTCAAAAGTT 

163RG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTACAAGAACAAAAATTGATCTCTGTCAAAAGTC 

41 

165F3 CAACAAGCACGCACCTTGTTGTTTTTTTTTTTTTTT[PET] 

165FC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTCGGATCAGGTAGACAGCACATGACTC 

165FT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTCGGATCAGGTAGACAGCACATGACTT 

42 

167R3 ATCACGTGCTTTCTCGCAGTTTTTTTTTTTTTTTTTTTT[FAM] 

167RC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTCCAAATTCTGAAGATAGAGCTTGTCG 

167RT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTCCAAATTCTGAAGATAGAGCTTGTCA 

43 

170F3 AATTACCAAAACTAAACAAGGACCTTTCATTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT[VIC] 

170FC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTATAAACAAATATTAGTCCACCTAGGTTGTCAGTC 

170FT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTATAAACAAATATTAGTCCACCTAGGTTGTCAGTT 

44 

172F3 ACAACAAGATATTTTGACAAAAATTTTCTGTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT[NED] 

172FA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTGGTCACAGGATAAGTATTGCTATTATTGTGCA 

172FG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTTGGTCACAGGATAAGTATTGCTATTATTGTACG 

45 

173R3 TATCCATTCACATTTTATTTTTAGGTACAAAGTAGCTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT[NED] 

173RA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTCGATGTTCACATATGATAGTCATTGCATAAATAACAT 

173RG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTCGATGTTCACATATGATAGTCATTGCATAAATAACAC 

46 

177R3 GTGGATAGGACTACGAATATCCATAATCTTTTTTTTTTTTTTTTTTTTTTTTTTTT[VIC] 

177RA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTGAGCAGGATTGTAGTGCTTCAT 

177RG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTTTGAGCAGGATTGTAGTGCTTCAC 
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47 

182R3 TCTATTGTCTCATTGGAGTGATCACGTTTTTTTTTTTTTTTTTTTTTTTTT[FAM] 

182RC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTACAAGTGCAAGCTCATGTACATCG 

182RT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTACAAGTGCAAGCTCATGTACATCA 

48 

183R3 ATTGTCGAAAGGCGACGTTAATGTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT[PET] 

183RA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTAGGGGACTAAACATATCATTATCAGGATGCTT 

183RG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTAGGGGACTAAACATATCATTATCAGGATGTTC 

49 

189F3 CTTGGAAGCCAAAAAGTTGCAGTTTTTTTT[NED] 

189FA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTGGTCGGCCAGGCTTGGACA 

189FG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTTGGTCGGCCAGGCTTGGACG 

50 

190R3 AACCTAGCAAACTCTAACGGAATGGTTTTTTTTTTTTTTTTTTTTTTTTTTTT[VIC] 

190RG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTATAAACCCGATGCAACTAAATGTATCC 

190RT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTATAAACCCGATGCAACTAAATGTACCA 

51 

191F3 ATGATAAATCTATCTTGCCTCAATTTGTTCTTTTTTTTTTTTTTTTTTTTTTTTTTTT[NED] 

191FA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTGAAGAGTGCAAATCTCGTGTCA 

191FC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTGAAGAGTGCAAATCTCGTGTCC 

52 

192F3 CTGCCACTTAATTATCTTTTTAATAAACACATTTTTTTTTTTTTTTTTTTTTTTTTTTT[NED] 

192FA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTGTACTAACCAGCTGATGATATGAGCCTAACTTGCA 

192FG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTGTACTAATCCAGCTGATGATATGAGCCTAACTTACG 

53 

193F3 GGTCATGATAGCAGACTTCACAATCATATTTTTTTTTTTTTTTTTTTTTTTTT[FAM] 

193FA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTATAACGCCATGGTGAACCGTGA 

193FC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTATAACGCCATGGTGAACCGTGC 

54 

194F3 CATCGGCATTCCATCGAACATTTTTTTTTTTTTTTTTTTTT[PET] 

194FA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTATCGAGCACTGTTTACGCAACTCCTCTA 

194FG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTCGAGCACTGTTTACGCAACTCCTCTG 

55 

195R3 AGTCATAGTGATTCGTCACAGGCTTTTTTTTTTTTT[FAM] 

195RC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTCGCACCTCTCGTGAGCTCG 

195RT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTCGCACCTCTCGTGAGCTCA 

56 

196F3 ACCTCACCTGCGACGACAGTTTTTTTT[NED] 

196FA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTCGGCTGTTTCTACAAGGGCTGCA 

196FC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTCGGCTGTTTCTACAAGGGCTACC 

57 

198F3 CCATTGTCCCGCAAAATAGTGATTTTTTTTTTTTTTTTTTTTTTTT[FAM] 

198FA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTGTTTCATGGTTGGGACTGCCCTACTA 

198FG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTCATGGTTGGGACTGCCCTACTG 

58 

19R3 TGTGGATGACCCAAGCCATGTTTTTTTTTTTTT[VIC] 

19RA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTCTTGGTGATCTTCCGATGGACCT 

19RT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTGGTGATCTTCCGATGGACCA 

59 

1F3 TGACATCATCACAATAGACGCTCCTTTTTTTTTTTTTTTTTT[FAM] 

1FA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTGGCTGCTCTGGGTCTGTTAACCA 

1FC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTGGCTGCTCTGGGTCTGTTAACCC 

60 

201R3 AAATTCACTTGGTAAAGCTGGTACATTTGTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT[PET] 

201RA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTAATTAGTAACAACAGCAGCGATTTTGAACACTT 

201RC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTAATTATGTAACAACAGCAGCGATTTTGAACACTG 

61 

202F3 ACTTGTCGGTGCCTCCCCGAATTTTTTTTTTTTTT[PET] 

202FA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTAGAGAACACGGGGAATAGCAGA 

202FG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTAGAGAACACGGGGAATAGCAGG 

62 

208F3 AGCAGAGAACTAAGGTAAAACTTCTTAGATTTTTTTTTTTTTTTTTTTTTTTTTTTTTT[FAM] 

208FC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTATAATACTAAAATGCAAGGAGTACTAAGACCTGC 

208FG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTTATAATATCTAAAATGCAAGGAGTACTAAGACCTGG 

63 
211R3 AATTTGATGGCTAGAATGGTTGGCTTTTTTTTTTTTTTTTTTTTTTTTT[FAM] 

211RA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTACCTGCTCCTTAGGATCAAGACAGGT 
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 211RG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTACCTGCTCCTTAGGATCAAGACAAGC 

64 

214R3 AAAAATAACTAATTGGGTAATTATGCCTTCAGTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT[FAM] 

214RA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTAGTACTAATAAATCCGACGACCACTTATTGCTCAT 

214RG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTAGTACTAATAAATCCGACGACCACTTATTGCTCAC 

65 

216F3 AGCATGTGGAGGTTCCTAATGTCTTTTTTTTTTTTTTTTTTT[FAM] 

216FA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTGGCCACTCATTGTACATCTCCAGA 

216FG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTGCCACTCATTGTACATCTCCAGG 

66 

223F3 GCTCCTTCTCTCATCATGACCAATAAGTTTTTTTTTTTTTTTTTTTTT[NED] 

223FC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTGAGACGGGCCATCACTTCGATC 

223FT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTGAGACGGGCCATCACTTCGATT 

67 

224R3 CCTCCACCTGAGCCCAAGCATTTTTTTTTTTTTTTTTTTTTT[FAM] 

224RC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTAAACTCAATATGCCACCCAAAAGACTAG 

224RT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTAAACTCAATATGCCACCCAAAAGACTAA 

68 

226F3 TGAATTGGGTACAAATATATGTATTTTTATTAGAATGTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT[NED] 

226FA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTATATTAACAGGAGGATTTTTATAGAATATGAGGCAA 

226FG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTATATTAACAGGAGGATTTTTATAGAATATGAGGTAG 

69 

229R3 TAGTCGGTTGCTGTTTCTGGAGCTTTTTTTTTTTTTTTTTTTTTTTT[FAM] 

229RC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTCCGAAAATGGCTTTGGCTTGTG 

229RT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTACCGAAAATGGCTTTGGCTTGTA 

70 

230R3 TGAACTAATTTCCCTCTCATTCCCCTTTTTTTTTTTTTTTTTTTTTTTTTTT[PET] 

230RC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTCTAACCCTTCTCAAATGAACAGTGG 

230RT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTCTAACCCTTCTCAAATGAACAGTGA 

71 

231R3 TGCAAGGGCGACAGAGTTCTTTTTTTTTTTTTT[PET] 

231RA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTAAATGATCCACGGAATGCAGTGTT 

231RC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTAAATGATCCACGGAATGCAGTGTG 

72 

234F3 GCCAAAACCATGACCTGACGTTTTTTTTTT[PET] 

234FC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTAAGTACAGAGACCTCCCGGTGC 

234FT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTAAGTACAGAGACCTCCCGGTGT 

73 

235F3 GGGCCGTTGCGGGCGTGGTTGCACTTTTTTTTTTTTTTTTTTTTTTTTTT[FAM] 

235FA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTTCGTTGCGGAGTCTGAAACAGAA 

235FT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTTTTCGTTGCGGAGTCTGAAACAGAT 

74 

237F3 GACCCTATCCTAATTCAGCCATCTCTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT[FAM] 

237FC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTATAAAGACCAATATCCCTTCTTCCTCTGC 

237FT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTATGTAAAAAGACCAATATCCCTTCTTCCTCTGT 

75 

238R3 GATTTGTTAAGATTGGACTTAAAATGGGTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT[VIC] 

238RC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTCAGTGTTTGTAAGTTGAGTATCTCAAAGAAGTCG 

238RT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTCAGTGTTTGTAAGTTGAGTATCTCAAAGAAGTCA 

76 

23F3 GGAAGGGACATGGCACTTGTTTTTTTTTT[PET] 

23FC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTAGGATCAAGCCACAACACCATCC 

23FT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTAGGATCAAGCCACAACACCACCT 

77 

243R3 CAATTTGCCATGTTCCAAAACTGTATTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT[FAM] 

243RA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTACGCTATTTTTTAAAAAAATTTGGTCAAACTTACAT 

243RT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTACGCTATTTTTTAAAAAAATTTGGTCAAACTTACAA 

78 

244F3 CTCATCAACCGGAGGTCTTGTTTTTTTTTTTT[VIC] 

244FC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTCTGCACTCGTGGGGCACC 

244FG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTCTGCACTCGTGGGGCACG 

79 

246R3 TGAAGGATATGTGTAGTTCTAAGACCATTTTGTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT[NED] 

246RA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTGCTACAATGCAACCTAAGACACTAATTTGAT 

246RG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTTGCTACAATGCAACCTAAGACACTAATTTGAC 

80 247F3 AGTATATTTTGGGCCAAGCCGTAGTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT[VIC] 
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247FA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTAGGTACAAAAGTTCCCTAAAATGGTTCTAA 

247FG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTAGGTACAAAAGTTCCCTAAAATGGTTCTAG 

81 

248R3 ATGACGCCACGACGGGGCAATTTTTTTTTTT[PET] 

248RA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTGAGTCCCCGTCCCGACGTCT 

248RC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTTGAGTCCCCGTCCCGACGTCG 

82 

250F3 TTGGCAATAACTGATCTTTGCCTATTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT[PET] 

250FG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTATATTGGCCCACAATAATACTAATAAATAAATTACAAG 

250FT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTATATTTGGCCCACAATAATACTAATAAATAAATTACGAT 

83 

25F3 AACTTGTATCATATCTTCAGTCATTTTTTAATATTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT[FAM] 

25FA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTATGAGTATTTCAACTCTAAAAAAGTTAGGAAGAA 

25FG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTTTATGAGTATTTCAACTCTAAAAAAGTTAGGAAGAG 

84 

260R3 GCTTGATAAAAATGAATTATGAAAATAAATGCTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT[FAM] 

260RA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTAATCTCGTACCACGATTCTTAGATGCTGT 

260RT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTAATCTCGTACCACGATTCTTAGATGCTGA 

85 

262R3 GTCATGGACGCTTGGGCTCAGATTTTTTTTTTTTTTT[PET] 

262RA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTCTGATGATGGGGTGCCGACGT 

262RG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTGATGATGGGGTGCCGATGC 

86 

263R3 TCGCATTATACACTACACCAGTAGCTGTTTTTTTTTTTTTTTTTTTTTTTTTTTTT[FAM] 

263RC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTCAGGTACTCTCCCACGTGCAGTG 

263RT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTTCAGGTACTCTCCCACGTGCAGTA 

87 

264R3 TTTTTTCCCATCCACCCCAATTTTTTTTTTTTTTTTTTTTTTTTTTT[VIC] 

264RC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTACAGATATTTCTTGTCCGTTCAAAGACG 

264RT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTAACAGATATTTCTTGTCCGTTCAAAGACA 

88 

265F3 GGTTGAAGTCCCCCACTTAACACTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT[FAM] 

265FA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTATGTTCCTTACGTTGAGCTATGACCAGTA 

265FG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTGTTCCTTACGTTGAGCTATGACCAGTG 

89 

267R3 TCTTGCACTCTTGCTATGTGCTTTTTTTTTTT[FAM] 

267RC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTAACCAGCCTTCGACGACG 

267RT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTAACCAGCCTTCGACGACA 

90 

268F3 ACAGATTCATTATCCTTTATCCACGCTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT[PET] 

268FA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTCATATGTTAGAGAAATGCTCCCTTCACCA 

268FG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTATATGTTAGAGAAATGCTCCCTTCATCG 

91 

269F3 ACAATTCTGCATGGAGATGTCAAATACTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT[VIC] 

269FC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTCCTACATTCATTAAGCAACTTCTAGC 

269FT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTGCCTACATTCATTAAGCAACTTCTAGT 

92 

271R3 TTGCTAATTGTAGCTTCTTTGTGTACCATTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT[PET] 

271RC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTATATCTCGTATGCTCGAGTTTATAGTGG 

271RG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTATATCTCGTATGCTCGAGTTTATAGTGC 

93 

272R3 GGCTTAGAGCTGTTGAAGCACTTGTTTTTTTTTTTTTTTTTTTTTTTTTTT[VIC] 

272RC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTCTTGCTGCGTACTGTGCACTTG 

272RT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTCTTTCTTGCTGCGTACTGTGCACTTA 

94 

273FG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTTTCTGTTCCTTATATCAAATTAACCAAATGAG 

274RA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTGACTGCTGAAGTAAACCAGATGATCCATT 

274RG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTGACTGCTGAAGTAAACCAGATGATCCATC 

95 

275R3 TCTTTCCATGCGAGATAATTCTTGTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT[VIC] 

275RC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTGCATAATCAAGTGTAATCTGATGATAGTCTCG 

275RT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTGCATAATCAAGTGTAATCTGATGATAGTCTCA 

96 

276R3 AACTTTTCGTCATGTCTCTCGATGATTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT[NED] 

276RA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTCAATAAAAAACACATCTAGTACTCCTTTTATGCT 

276RG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTATTCAATAAAAAACACATCTAGTACTCCTTTTATACC 
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97 

278F3 GAGAGTTCAAATGAGCTCAGCTTTCTTTTTTTTTTTTTTTTTTTTTT[FAM] 

278FA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTCAGCACATTGCACATCCAGACTA 

278FT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTCAGCACATTGCACATCCAGACTT 

98 

280R3 CTAATGACACTATTAGTGAATATCAAGTGTTATTAATTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT[FAM] 

280RA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTGCTGGATGCAACTGTTTTCTGGT 

280RG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTGCTGGATGCAACTGTTTTCTAGC 

99 

281F3 GTTTTCAAAGTTCGTGGGCCATTTTTTTTTTTTTTTTTTTTTTTTTTTT[NED] 

281FC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTCCACCTAACAAGTTTAGGGATCTAGAAAAGC 

281FT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTCCACCTAACAAGTTTAGGGATCTAGAAAGGT 

100 

282F3 CGATGGTAGTGGCTGATCAAGACTTTTTTTTTT[PET] 

282FC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTGCAGCACAGCCAGGGTCTC 

282FT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTGCAGCACAGCCAGGGTCTT 

101 

283F3 GGACACTCACTTGCCAGTAGGAATTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT[VIC] 

283FC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTGTCATCATATCATACCATACTTTCAGTTCC 

283FT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTTGTCATCATATCATACCATACTTTCAGTCCT 

102 

284R3 CTTCCTTAGTCTACTACCGTAAAAATATTTTTATTTTTTTTTTTTTTTTTTTTTTTTTT[VIC] 

284RC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTAATGTACTAATATGGAATGGGTGGGCTAGGTCAG 

284RG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTTAATGTACTAATATTGGAATGGGTGGGCTAGGTCAC 

103 

285R3 GTAATTGAATACATATAAAAACTCTAGAGCCCTTTTTTTTTTTTTTTTTTTTTTTTTTT[FAM] 

285RC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTATTTGTTACTGCTGGCACACTTGCTCATG 

285RT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTATTTGTTAAGCTGCTGGCACACTTGCTCGTA 

104 

288R3 AGAAAACAAAAGGTCGGATTGGGTTTTTTTTTTTTTTTTTTTTTTT[NED] 

288RC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTGAGTCTTGCATTGTGAGTGCCATG 

288RT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTAAGAGTCTTGCATTGTGAGTGCCGTA 

105 

289R3 GCAACACCAGGGAAAATCTTGATTTTTTTTTTTTTTTTTTT[FAM] 

289RA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTGCTGTACCTCACACTCCATCCAGGT 

289RG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTCTGTACCTCACACTCCATCCAAGC 

106 

28F3 TATGTGCCTGTGCACAGTTCATCTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT[VIC] 

28FC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTATGGCTACAAAAGAACCTAACTAGCTATGC 

28FT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTTATGGCTACAAAAGAACCTAACTAGCTACGT 

107 

292F3 TCACCGACGTGGCCGACTTTTTTTTTTTT[PET] 

292FC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTGCGGAGCCACAGCCGATC 

292FG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTGCGGAGCCACAGCCGATG 

108 

293R3 GATTTTGGCGGACAATTCACATTTTTTTTTTTTTTTTTTTTTTTTTTTT[NED] 

293RC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTGTAACCAAATCTAAAACTACAAAAGAGGACG 

293RT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTGTAACCAAATCTAAAACTACAAAAGAGGACA 

109 

295R3 GCAAGAGGTAGAACTATGTGCCTTTTCTTTTTTTTTTTTTTTTTTTTTTTTTTTT[NED] 

295RC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTGGAATATGGTTATGTCAAAGCCAAG 

295RT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTGGAATATGGTTATGTCAAAGCCGAA 

110 

296F3 ACTAGTAAATCTGTAGTCGTGCGTATGCTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT[FAM] 

296FA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTAAAGCTCCTTGTCAACAGTTCTCACCTGTA 

296FG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTATAATGCTCCTTGTCAACAGTTCTCACCTGTG 

111 

297F3 TTACCATTAGAGGTCATGGAAGTGCATTTTTTTTTTTTTTTTTTTTTTT[VIC] 

297FA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTACCATTCATCGTTGATGGTCA 

297FG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTACCATTCATCGTTGATGGTCG 

112 

299F3 TAGATGATTTTTATATTCATCAGCCTTTAATAAAAGTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT[NED] 

299FC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTCATATAGTTATAGTTATTACAACTTGTCGCCCTCTCAC 

299FT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTCATATAGTTATAGTTATTACAACTTGTCGCCCTCTCAT 

113 
2R3 CTGGCAAGGAGTAGATGTATGACGTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT[VIC] 

2RA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTGACGACGCAATAGTTGGTACAGATACGT 
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 2RG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTGACGACGCAATAGTTGGTACAGATATGC 

114 

300R3 AGCTGGTAGATGAACACGGCAATTTTTTTTTTTTTT[FAM] 

300RA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTGCGCGCATGCATTCATGACT 

300RC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTCGCGCATGCATTCATGACG 

115 

301R3 AACGTGCCACAGCGTCAGGTTTTTTTTTT[VIC] 

301RC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTGCATTAGTTGCGCCATGAACG 

301RT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTGCATTAGTTGCGCCATGAGCA 

116 

304F3 GTAATTATTCCAGTGGTAAACATCATACTACACTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT[FAM] 

304FA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTATACTAATTTATCATCCTAGATACCTGCAACCAGAA 

304FG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTATACTAATTTATCATCCTAGATACCTGCAACCAGAG 

117 

307F3 AGATCTTGCATCGAGGCAAAGTATCTTTTTTTTTTTTTTTT[PET] 

307FA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTGGCAACACATGGTGTCAACGA 

307FG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTGGCAACACATGGTGTCAACGG 

118 

308R3 AGAACACACCTGGAGCTTACTCTTGTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT[FAM] 

308RC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTAAACCACCTCCATGCGCTGGCTTCG 

308RT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTAAACCACCTCCATGCGCTGGCTCCA 

119 

309R3 AGAATCAGCACACATTGTGCTCCTTTTTTTTTTTTTTT[VIC] 

309RA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTGAGGTTGCTGCAGTAGTGCAGT 

309RG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTGAGGTTGCTGCAGTAGTGCAGC 

120 

310R3 ACATGGGCGCAAACCCTGCATTTTTTTTTTTT[VIC] 

310RC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTAACACATCGTCTTCTTCCTCTCG 

310RT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTAACACATCGTCTTCTTCCTCTCA 

121 

311R3 ATGGACCGACCGAATCAAAGTTATTTTTTTTTTTTTTTTTTTTT[NED] 

311RA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTATGCTGTAACAGGCCATGAGATTGTT 

311RC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTATGCTGTAACAGGCCATGAGATTGTG 

122 

312F3 GAACACAAACTAGTAACTAATGTTGAATAAATTTCTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT[VIC] 

312FA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTGGGCTAAGATCACGCTCATGCA 

312FG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTGGGCTAAGATCACGCTCATACG 

123 

313R3 TGTCCTATCTCTGATATATACATAATAATATAGTGACTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT[PET] 

313RC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTCTAAAGTGGACAACGTTAGTGACGTGATG 

313RT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTCTAAAGTGGACAACGTTAGTGACGTGATA 

124 

314R3 TTATGGAATGCCTGGGTGGTTTTTTTTTTTTTTT[FAM] 

314RC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTAGGGGGGAACAAGGTTGGACG 

314RT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTAGGGGGGAACAAGGTTGGACA 

125 

315R3 GCACTCTTCACCGGAGCGTTTTTTTTTTTTTTTTTTTTTTTTT[VIC] 

315RA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTGAAGTTTCAAGTTGTAAGAGTCGAGTCGT 

315RG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTAGTTTCAAGTTGTAAGAGTCGAGTTGC 

126 

318R3 AACAGGAGACCAGTTTTCTTTTGTCTTTTTTTTTTTTTTTTTTTTTTT[NED] 

318RC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTGGAGAGGTTCGACGAAGAATCG 

318RT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTATGGAGAGGTTCGACGAAGAACCA 

127 

31F3 CCTGAGCTTTGAGCAATGCCATTTTTTTTTTTTTTTT[VIC] 

31FA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTGACGACAAATACGGATGCTTGCA 

31FT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTGGACGACAAATACGGATGCTTGCT 

128 

320R3 CATTCAGTGTTGGGATTTGATTGGTTTTTTTTTTTTTTTTTTTTTTTTTT[VIC] 

320RG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTATTTATTCTTGGAATGCCCCTTAGC 

320RT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTATTTATTCTTGGAATGCCCCTTGGA 

129 

321R3 TTGGTGTGTAGGTGCATATACGCTTTTTTTTTTTTTTTTTTTTTTTTTTTT[NED] 

321RA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTCAGCTCGCCACACACAGTACTTACCT 

321RT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTGCTCGCCACACACAGTACTTACCA 

130 322F3 TGCACCTCGACAGCTAGCATTTTTTTTTTTTT[VIC] 
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322FC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTCACAAACCCAATGCTACATTTGC 

322FT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTCCACAAACCCAATGCTACATCTGT 

131 

323F3 TACTGTCTTGCTAACCCTGTTAGACTCTGTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT[NED] 

323FC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTAAAATGCAGTTTTTCCTCAGGACC 

323FT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTTCAAAATGCAGTTTTTCCTCAGGACT 

132 

325R3 GATGAGAAAACTCGTTGGGATCAAGTTTTTTTTTTTTTTTTTT[VIC] 

325RA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTCAACATGTCCAGGAGTGCCTAT 

325RC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTCAACATGTCCAGGAGTGCCTAG 

133 

326R3 CTCCTTTGATCCAGGCTGAGGTTTTTTTTTTTTTTTTTTTTTTTTTTTTT[NED] 

326RA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTAGAGGTTTTCCTTTCTTGTTTTGGTGT 

326RC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTAGGTTTTCCTTTCTTGTTTTGGTGG 

134 

327R3 TTTGCCCTTATCTGAATCTAGTTCCTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT[PET] 

327RC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTAGTTGACACGAAACATGGCTAGAGTAG 

327RT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTAGTTGACACGAAACATGGCTAGAGCAA 

135 

328F3 GATCACCAGACGCTGACCCTTTTTTTTTTTTTTTT[VIC] 

328FA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTCAGTTGAACCTACTAGCCGTTGGTGA 

328FG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTAGTTGAACCTACTAGCCGTTGATGG 

136 

32R3 AAAAATGTAATCTGTCTTCATGAGGAAAATTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT[NED] 

32RG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTAGACTAAGAAATAAGAAGCATTGAACATAAAGAC 

32RT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTAGACTAAGAAATAAGAAGCATTGAACATAAAGAA 

137 

34F3 CGAGGCGCCGCCGCCAAGCTTTTTTTTTTTT[FAM] 

34FA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTGATGGCGGACTGGGGTGAA 

34FG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTGATGGCGGACTGGGGTGAG 

138 

36F3 GACACGTGGCAGGCATCGTTTTTTTTTTTTTTT[VIC] 

36FA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTGAGATCGACGAACGAAATTTAAACTCA 

36FG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTGAGATCGACGAACGAAATTTAAACTCG 

139 

37F3 AGTGCAGTCGTTCTTAGACTTGTACTTAAGTTTTTTTTTTTTTTTTTTTTTTTTTTTTT[NED] 

37FA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTTTGCAGGGAGTTTTACAGGGTGCA 

37FG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTATATGCAGGGAGTTTTACAGGGTACG 

140 

39R3 GAGACCTGATATTTATTTTCCTGTAAATAAGGTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT[NED] 

39RA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTGTTGGCGCTTTACAATATCTTACTCAGAT 

39RG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTTTGTTGGCGCTTTACAATATCTTACTCAGAC 

141 

40R3 TGGTTTAGGCTGTGACAATGGTAGATTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT[VIC] 

40RG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTAATATGACAAAATACCATCGAACAAAGACAC 

40RT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTAATATGACAAAATACCATCGAACAAAGACAA 

142 

42F3 GGTGAAGAGCGTGCGGCTTTTTTTTTT[PET] 

42FA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTGCGATGAGCAGCTATGGCAA 

42FG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTGCGATGAGCAGCTATGGTAG 

143 

43F3 GGACAAACTGAACGAAAAATCGAATTTTTTTTTTTTTTTTTTTTTTTTTTTTT[FAM] 

43FG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTACCAAAATGGCCATTTCAATAATTGAG 

43FT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTACCAAAATGGCCATTTCAATAATTGAT 

144 

45R3 GTTCATTTTTTCGAATCGTGTCTAGAATTTTTTTTTTTTTTTT[PET] 

45RC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTAGGGGGGAGACAGTTCTCG 

45RT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTAGGGGGGAGACAGTTCTCA 

145 

46F3 AATTCATTGTGTTCGTATTATTTGTAGATACTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT[FAM] 

46FC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTGCACATAACTTAACATGGATGAAATGC 

46FT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTGTGCACATAACTTAACATGGATGAAACGT 

146 

48F3 GACAAGATATATAATGCATTTTATTTATTACTTTGGTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT[VIC] 

48FC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTGTGATTTATCCAGCCCTAGACC 

48FG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTGTGATTTATCCAGCCCTAGACG 
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147 

49R3 TATATTTATCTGGTCCCTTTTTAAATGTCGTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT[PET] 

49RC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTGTGGTTGGTATATCCTATGCAACTGATAGTG 

49RT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTTGTGGTTGGTATATCCTATGCAACTGATAGTA 

148 

4F3 AAGACGTGACGCGATGGCAAATTTTTTTTTTTTTTT[NED] 

4FC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTGATCAGGAGCTCAAGGCAGGTAC 

4FG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTTGATCAGGAGCTCAAGGCAGGTAG 

149 

50R3 GCTCATGAGAAAAGAACCTACATATTTACATTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT[VIC] 

50RA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTCAACAGTTAATAAACAACATACAGAGTGCTT 

50RT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTTCAACAGTTAATAAACAACATACAGAGTGCTA 

150 

52F3 CAGCTTATATAGCAAGTACAGGAAGTTTTTTTTTTTTTTTTTT[VIC] 

52FA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTAAGGGGACGTAGCGCCCGTCA 

52FG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTTAAGGGGACGTAGCGCCCGTCG 

151 

53F3 TAAACTTTATAGACTACTGGTTAGGGGATGTTTTTTTTTTTTTTTTTTTTTTTTTTTTT[NED] 

53FA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTAAATTTTTATTTGGATATTCGTTTCAGGA 

53FT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTTTAAATTTTTATTTGGATATTCGTTTCAGGT 

152 

55R3 AGTTACAAACAACCCCTAAATCTATATGTTTTTTTTTTTTTTTTTTTTTTT[PET] 

55RA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTCTGAAAAACATGGAGCGGTGT 

55RG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTCTGAAAAACATGGAGCGGTGC 

153 

59R3 CCAAGCATAAGATGTATGGAGAAGATTTTTTTTTTTTTTTTT[NED] 

59RC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTGCCGGTGGCTTCCAAGTG 

59RT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTGGCCGGTGGCTTCCAACTA 

154 

60F3 ACTCTTTAATATTGATCTCCGTCTGTGTCTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT[NED] 

60FC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTGTTGTTGCTTGCGGTTTCATTTCC 

60FT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTATGGTTGTTGCTTGCGGTTTCATTCCT 

155 

62F3 TGCCTTGGAGAAAAAAAAACTCAAATTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT[NED] 

62FC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTACCTAAAGTCCCAAGTCAAGAAGACAAACAC 

62FT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTACCTAAAGTCCCAAGTCAAGAAGACAAACAT 

156 

63F3 AGATGTTTTGCATCCAGAGTCAATTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT[NED] 

63FA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTCATAAAGAAGTTACTCCTTCCATTACAAATCTA 

63FT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTCATAAAGAAGTTACTCCTTCCATTACAAATCTT 

157 

65R3 ATGGCAGACGGATCAAATGAATTTTTTTTTTTTT[PET] 

65RA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTCAGTGTCAGCATCCAGGTTCGT 

65RT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTTCAGTGTCAGCATCCAGGTTCGA 

158 

66F3 TAAATACGGATGAGAAACAACTTACTGTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT[FAM] 

66FA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTACTAATACAGATCTACTTATTTCCTGTGCACTCCTA 

66FC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTACTAATATCAGATCTACTTATTTCCTGTGCACTCTTC 

159 

6F3 TGATGCGGGAGTCTTGAACGTTTTTTTTTTT[VIC] 

6FC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTCGACAAGCCCTACCAGAGC 

6FT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTGCGACAAGCCCTACCAGAGT 

160 

70F3 TTGGCTATTCAATTTATTGTGTTCGTTTTTTTTTTTTTTTTTTTTTTTTT[NED] 

70FC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTAATATGCCTATTAGCCGTGTTGACC 

70FT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTAATATGCCTATTAGCCGTGTTGACT 

161 

71F3 TTGGTAGCATCAGTTTGGTAGTCTTGTTTTTTTTTTTTTTTTTTTTTTT[PET] 

71FA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTCGTGGCCAAGAATTTAGCTGGA 

71FC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTTCGTGGCCAAGAATTTAGCTAGC 

162 

76F3 TTGAAAGTCCTATGTTTGGTGTTGTTTTTTTTTTTTTTTTTT[VIC] 

76FA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTGTGTCGAGTGTAGCAGTGGCGTA 

76FG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTGTGTCGAGTGTAGCAGTGGCATG 

163 
77R3 TTGGTAAAACATTCTTCTACCGGGATTTTTTTTTTTTTTTT[FAM] 

77RC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTCTTTTTCGAAATGGCCAGG 
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表
 
B.2 连接引物信息（续） 

序

号 

引物 

名称 
序列(5'-- 3') 

 77RT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTCTTTTTCGAAATGGCCAGA 

164 

79F3 GAATCACCAGCAAGAGTAAGCACCTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT[FAM] 

79FC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTAACCATACCAACCTTTGGATATCGTCAC 

79FT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTAACCATACCAACCTTTGGATATCGTCAT 

165 

82R3 GGTAGGTGTCATCCATTGTCGTTTTTTTTTTTTTTTTTTTTTTTTTTTTT[FAM] 

82RA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTAACTGAACATAAAGCAACGTACATTTGGAT 

82RG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTAACTGAACATAAAGCAACGTACATTTGAAC 

166 

84F3 GATGGGGGCTCCACGCTCTTTTTTTTT[PET] 

84FC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTAGCATTGCTGCATGTTCAGC 

84FT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTAGCATTGCTGCATGTTCAGT 

167 

85F3 GCCTCAAATGGTCCCGATGTTTTTTTTTTTT[VIC] 

85FC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTATGGAGTTGGACCCCTCCTCTAC 

85FT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTTATGGAGTTGGACCCCTCCTCCAT 

168 

86R3 AGAATATTCAACAAATCAAGTGTGCATTTTTTTTTTTTTTTTTTTTTTTTTTTTTT[PET] 

86RA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTCTTCGGCCTAAATTGTAGTCACCTTT 

86RG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTCTTCGGCCTAAATTGTAGTCACCTTC 

169 

87F3 ACCTGCGACCACATACCGGTTTTTTTTTTTT[FAM] 

87FC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTCGGACCGCTCCTCTGGACC 

87FT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTCGGACCGCTCCTCTGGACT 

170 

88F3 CATCAGCCACGCTGAAGGACTTTTTTTTTTTTTTTTT[FAM] 

88FC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTCTTGGATTGGAGGTTGGGTCAAC 

88FT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTCTTGGATTGGAGGTTGGGTCGAT 

171 

89F3 TGAAGGGGCACAGCTCGCATTTTTTTTTTTT[NED] 

89FC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTAGCAGCAACAGCCTAGGCACTAC 

89FT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTTAGCAGCAACAGCCTAGGCACCAT 

172 

8F3 TTTTAGTACAAATCGCTGGTTCCAGTTTTTTTTTTTTTTTTTTT[NED] 

8FG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTGAGGACAAAACAAGGGCATCG 

8FT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTGGAGGACAAAACAAGGGCACCT 

173 

90F3 GCAGCCATCCAGGGTCCCTTTTTTTTTTT[PET] 

90FA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTGCGCGAGCGTAGGCACAA 

90FT TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTGCGCGAGCGTAGGCACAT 

174 

91R3 GTAAAAATGATATCGTTAATGACCGCTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT[FAM] 

91RA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTACTAATAGAGCATTTCATTTACCAGGAACTGTTGCT 

91RG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTACTAATATGAGCATTTCATTTACCAGGAACTGTTACC 

175 

92R3 ATATACATTATGTCTAAATATATAGTTAAAACAGTATTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT[VIC] 

92RA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTATTTTTAGATAAAATAGATTTTGTTATGGACTGAT 

92RC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTATTTTTAGATAAAATAGATTTTGTTATGGACTGAG 

176 

95F3 TACTATAGCTAGAAGCTAAAGATATGAGTGTAGCTCTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT[VIC] 

95FA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTGTACTTCTCTAACTTGTCTTTCTCACTCCCTAGAA 

95FC TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTGTACTTCTCTAACTTGTCTTTCTCACTCCCTAGAC 

177 

96F3 CAGCAGCAGCAGGCATGCATTTTTTTTTTTTT[FAM] 

96FA TGTACGTGATACTGACAAGTTGTACATGATATACACATATTATGCAGCTAGCCAGCAGTAGACA 

96FG TGTACGTGATACTGACAAGTTGTACATGATATACACATATTTTATGCAGCTAGCCAGCAGTAGACG 
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附 录 C  

（资料性） 

多重 LDR 体系 

C.1 4 个多重 LDR 体系 

C.1.1 体系1对应位点 

SNP004，SNP008，SNP010，SNP019，SNP032，SNP049，SNP053，SNP055，SNP077，SNP087，SNP089， 

SNP104，SNP107，SNP125，SNP127，SNP136，SNP163，SNP167，SNP173，SNP182，SNP191，SNP198，SNP202，

SNP208，SNP214，SNP223，SNP234，SNP244，SNP247，SNP263，SNP264，SNP265，SNP280，SNP284，SNP285， 

SNP292，SNP297，SNP300，SNP307，SNP309，SNP321，SNP323，SNP327。 

C.1.2 体系2对应位点 

SNP001，SNP006，SNP014，SNP023，SNP025，SNP031，SNP037，SNP045，SNP046，SNP050，SNP059， 

SNP062，SNP066，SNP071，SNP079，SNP086，SNP088，SNP090，SNP092，SNP103，SNP117，SNP119，SNP121，

SNP129，SNP138，SNP144，SNP172，SNP183，SNP192，SNP193，SNP224，SNP226，SNP231，SNP269，SNP272， 

SNP275，SNP281，SNP288，SNP296，SNP308，SNP310，SNP312，SNP313，SNP314，SNP315，SNP325，SNP326。 

C.1.3 体系3对应位点 

SNP015，SNP028，SNP042，SNP043，SNP048，SNP052，SNP060，SNP063，SNP070，SNP091，SNP095，

SNP096，SNP101，SNP110，SNP118，SNP122，SNP124，SNP128，SNP131，SNP132，SNP140，SNP145，SNP150，

SNP153，SNP160，SNP170，SNP177，SNP189，SNP211，SNP216，SNP229，SNP243，SNP246，SNP248，SNP262，

SNP267，SNP268，SNP274，SNP276，SNP283，SNP293，SNP299，SNP311，SNP322，SNP328。 

C.1.4 体系4对应位点 

SNP002，SNP011，SNP034，SNP036，SNP039，SNP040，SNP065，SNP076，SNP082，SNP084，SNP085，

SNP100，SNP102，SNP120，SNP123，SNP141，SNP143，SNP146，SNP149，SNP151，SNP159，SNP165，SNP190，

SNP194，SNP195，SNP196，SNP201，SNP230，SNP235，SNP237，SNP238，SNP250，SNP260，SNP271，SNP278， 

SNP282，SNP289，SNP295，SNP301，SNP304，SNP318，SNP320。 

C.2 多重 PCR 引物浓度 

C.2.1 体系1浓度 

SNP077，SNP202，SNP208，SNP214，SNP292，SNP309，SNP323位点探针浓度为1.5
 
µM；SNP019，SNP032，

SNP053，SNP055位点探针浓度为2
 
µM；其他位点探针浓度为1

 
µM。 

C.2.2 体系2浓度 

SNP045，SNP050，SNP066，SNP313位点探针浓度为1.5
 
µM；SNP092，SNP129，SNP269，SNP314位点

探针浓度为2
 
µM；其他位点探针浓度为1

 
µM。 

C.2.3 体系3浓度 

SNP015，SNP052，SNP145，SNP177，SNP267位点探针浓度为1.5
 
µM；SNP048，SNP132位点探针浓度

为2
 
µM；其他位点探针浓度为1

 
µM。 

C.2.4 体系4浓度 

SNP040，SNP146，SNP250，SNP278位点探针浓度为1.5
 
µM；SNP120位点探针浓度为2

 
µM；其他位点

探针浓度为1
 
µM。 
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附 录 D  

（资料性） 

单位点图谱和基因型判断峰图 

D.1 单位点 SNP052 图谱和基因型判断峰图 

图D.1给出了该位点的等位基因为A\G,从左至右基因型依次为GG、AA、AG。 

 

 

图D.1 单位点 SNP052 基因型判断峰图 

D.2 单位点 SNP118 图谱和基因型判断峰图 

图D.2给出了该位点的等位基因为C\T,从左至右基因型依次为TT、CC、CT。 

 

 

图D.2 单位点 SNP118 基因型判断峰图 
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D.3 单位点 SNP153 图谱和基因型判断峰图 

图D.3给出了该位点的等位基因为A\T,从左至右基因型依次为TT、AA、AT。 

 

 

图D.3 单位点 SNP153 基因型判断峰图 
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附 录 E  

（资料性） 

位点峰图荧光及位置对应关系信息表 

表E.1明确了位点峰图荧光及位置对应关系信息。 

表E.1 位点峰图荧光及位置对应关系信息表 

标记物 

序号 
SNP 序号 panel Dye Allele 1 Allele 2 

连接产物理

论 size_A1 

连接产物理

论 size_A2 

峰图 

Size 1 

峰图 

Size 2 

87 SNP087 1 B C T 91 93 88.92 91.25 

300 SNP300 1 B C A 96 98 94.12 96.33 

77 SNP077 1 B C T 101 103 99.73 101.56 

167 SNP167 1 B C T 106 108 104.23 106.05 

198 SNP198 1 B G A 111 113 109.57 111.5 

182 SNP182 1 B C T 116 118 114.32 116.26 

263 SNP263 1 B C T 121 123 119.22 121.17 

265 SNP265 1 B G A 126 128 124.71 126.59 

285 SNP285 1 B C T 131 133 129.28 131.17 

208 SNP208 1 B C G 136 138 133.54 135.81 

280 SNP280 1 B G A 141 143 140.52 143.04 

214 SNP214 1 B A G 146 148 145.38 147.55 

244 SNP244 1 G C G 91 93 89.76 92.18 

19 SNP019 1 G T A 96 98 95.68 97.89 

309 SNP309 1 G A  101 103 100.26 / 

297 SNP297 1 G A G 111 113 110.45 112.56 

264 SNP264 1 G C T 116 118 114.52 116.33 

10 SNP010 1 G C T 121 123 119.67 121.76 

247 SNP247 1 G C G 126 128 124.89 127.18 

284 SNP284 1 G C G 136 138 135.81 137.81 

292 SNP292 1 R C G 88 90 89.88 91.99 

234 SNP234 1 R C T 93 95 94.69 99.26 

202 SNP202 1 R A G 98 100 100.26 102.4 

307 SNP307 1 R A G 103 105 104.76 107.02 

125 SNP125 1 R A G 108 110 110.14 112.01 

55 SNP055 1 R A G 113 115 114.41 116.35 

107 SNP107 1 R C  118 120 120.25 / 

327 SNP327 1 R C T 123 125 125.42 127.22 

163 SNP163 1 R A G 128 130 129.06 131 

136 SNP136 1 R A T 133 135 134.9 137.08 

49 SNP049 1 R T  143 145 149.51 / 

127 SNP127 1 Y A C 91 93 88.09 90.6 

89 SNP089 1 Y C T 96 98 93.09 95.19 

4 SNP004 1 Y C G 101 103 98.53 100.69 

8 SNP008 1 Y G T 106 108 103.54 105.44 

223 SNP223 1 Y C T 111 113 108.44 110.63 

321 SNP321 1 Y T A 116 118 113.88 115.82 

191 SNP191 1 Y A C 121 123 118.7 120.94 

323 SNP323 1 Y C T 126 128 124.15 126.21 

53 SNP053 1 Y A T 131 133 129.73 131.9 

104 SNP104 1 Y A T 136 138 135.09 137.08 

32 SNP032 1 Y G T 141 143 137.99 140.22 

173 SNP173 1 Y G  146 148 144.68 / 
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表E.1  位点峰图荧光及位置对应关系信息表（续） 

标记物 

序号 
SNP 序号 panel Dye Allele 1 Allele 2 

连接产物理

论 size_A1 

连接产物理

论 size_A2 

峰图 

Size 1 

峰图 

Size 2 

314 SNP314 2 B C  96 98 95.18 / 

88 SNP088 2 B C  101 103 99.54 / 

1 SNP001 2 B C  106 108 106.65 / 

224 SNP224 2 B C T 111 113 107.82 109.77 

193 SNP193 2 B A C 116 118 113.7 116.02 

308 SNP308 2 B C T 121 123 119.07 120.78 

79 SNP079 2 B C T 126 128 123.55 125.72 

296 SNP296 2 B A G 131 133 129.35 131.73 

66 SNP066 2 B A C 136 138 134.2 136.51 

46 SNP046 2 B C  141 143 140.32 / 

25 SNP025 2 B A G 146 148 144.89 147.3 

6 SNP006 2 G C T 91 93 89.67 92.01 

310 SNP310 2 G C T 96 98 94.72 96.67 

31 SNP031 2 G A T 101 103 100.09 102.17 

325 SNP325 2 G C  106 108 106.84 / 

315 SNP315 2 G A  111 113 110.13 / 

272 SNP272 2 G T  116 118 116.09 / 

117 SNP117 2 G C T 121 123 120.93 123 

269 SNP269 2 G C T 126 128 124.63 126.89 

275 SNP275 2 G C T 131 133 130.63 132.64 

312 SNP312 2 G A G 136 138 134.77 137.02 

50 SNP050 2 G A T 141 143 139.61 141.83 

92 SNP092 2 G A C 146 148 146.27 148.69 

90 SNP090 2 R A T 88 90 89.49 91.73 

23 SNP023 2 R C T 93 95 94.62 96.66 

231 SNP231 2 R A C 98 100 100.26 102.19 

45 SNP045 2 R T  103 105 107.56 / 

14 SNP014 2 R G T 108 110 110.12 112.15 

71 SNP071 2 R A C 113 115 115.74 117.62 

119 SNP119 2 R C T 118 120 119.76 121.84 

86 SNP086 2 R G  123 125 126.63 / 

183 SNP183 2 R A G 128 130 130.11 132.21 

144 SNP144 2 R C G 133 135 135.31 137.34 

121 SNP121 2 R G T 138 140 140.42 142.53 

313 SNP313 2 R C T 143 145 146.13 148.32 

129 SNP129 2 Y C G 91 93 87.27 89.6 

138 SNP138 2 Y G T 96 98 93.22 95.55 

59 SNP059 2 Y C T 101 103 98.24 100.35 

103 SNP103 2 Y A C 106 108 104.12 106.15 

288 SNP288 2 Y T  111 113 110.58 / 

326 SNP326 2 Y C A 116 118 114.93 116.8 

281 SNP281 2 Y C T 121 123 118.42 120.75 

37 SNP037 2 Y A G 126 128 124.38 126.34 

62 SNP062 2 Y C T 131 133 127.02 129.22 

192 SNP192 2 Y A G 136 138 133.75 136.04 

172 SNP172 2 Y A G 141 143 139 141.55 

226 SNP226 2 Y A G 146 148 145 147.51 

267 SNP267 3 B C T 91 93 89.01 90.97 

96 SNP096 3 B G  96 98 95.52 / 

150 SNP150 3 B T  101 103 100.44 / 
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表E.1  位点峰图荧光及位置对应关系信息表（续） 

标记物 

序号 
SNP 序号 panel Dye Allele 1 Allele 2 

连接产物理

论 size_A1 

连接产物理

论 size_A2 

峰图 

Size 1 

峰图 

Size 2 

216 SNP216 3 B G A 106 108 104.23 106.18 

229 SNP229 3 B C T 111 113 110.33 112.11 

211 SNP211 3 B G  116 118 116.42 / 

43 SNP043 3 B G T 121 123 118.31 120.39 

122 SNP122 3 B A G 126 128 124.38 126.47 

101 SNP101 3 B C T 131 133 128.49 130.76 

91 SNP091 3 B A G 136 138 134.35 136.39 

243 SNP243 3 B A T 141 143 139.4 141.6 

145 SNP145 3 B C T 146 148 144.69 146.8 

128 SNP128 3 G C G 91 93 89.69 92.05 

322 SNP322 3 G C T 96 98 94.13 96.28 

328 SNP328 3 G A  101 103 102.38 / 

52 SNP052 3 G A G 106 108 104.67 106.79 

110 SNP110 3 G G A 111 113 109.54 111.59 

274 SNP274 3 G A G 116 118 114.53 116.51 

177 SNP177 3 G A G 121 123 120.57 122.47 

28 SNP028 3 G C T 126 128 124.83 126.74 

283 SNP283 3 G C T 131 133 130.02 132.23 

48 SNP048 3 G C  136 138 135.56 / 

170 SNP170 3 G C T 141 143 139.63 142.02 

95 SNP095 3 G A C 146 148 146.06 148.49 

42 SNP042 3 R A G 88 90 90.64 93.08 

248 SNP248 3 R C  93 95 97.32 / 

262 SNP262 3 R G A 98 100 101.06 103.26 

160 SNP160 3 R A G 108 110 110.33 112.46 

140 SNP140 3 R C T 113 115 114.61 116.4 

124 SNP124 3 R A T 123 125 124.92 126.74 

268 SNP268 3 R G A 128 130 129.64 131.39 

15 SNP015 3 R A G 133 135 135.22 137.34 

132 SNP132 3 R G  138 140 141.55 / 

189 SNP189 3 Y A G 91 93 88.34 90.52 

153 SNP153 3 Y A T 96 98 92.62 94.87 

131 SNP131 3 Y A G 101 103 98.89 101.06 

118 SNP118 3 Y C T 106 108 103.08 104.93 

311 SNP311 3 Y A C 111 113 108.63 110.78 

70 SNP070 3 Y C T 116 118 114.3 116.56 

293 SNP293 3 Y C T 121 123 117.9 119.88 

60 SNP060 3 Y C T 126 128 124.79 126.89 

63 SNP063 3 Y A T 131 133 128.11 130.4 

276 SNP276 3 Y A G 136 138 133.8 135.65 

246 SNP246 3 Y A G 141 143 139.41 141.76 

299 SNP299 3 Y C  146 148 144.64 / 

34 SNP034 4 B A G 91 93 89.16 91.22 

195 SNP195 4 B C T 96 98 94.3 96.18 

289 SNP289 4 B G A 106 108 103.34 105.55 

278 SNP278 4 B A T 111 113 108.63 110.67 

235 SNP235 4 B A T 116 118 114.68 117.01 

82 SNP082 4 B A G 121 123 119.3 120.95 

237 SNP237 4 B T  131 133 131.02 / 

141 SNP141 4 B T  136 138 136.14 / 
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表E.1  位点峰图荧光及位置对应关系信息表（续） 

标记物 

序号 
SNP 序号 panel Dye Allele 1 Allele 2 

连接产物理

论 size_A1 

连接产物理

论 size_A2 

峰图 

Size 1 

峰图 

Size 2 

260 SNP260 4 B A T 141 143 139.51 141.75 

304 SNP304 4 B A G 146 148 144.59 146.9 

301 SNP301 4 G C T 91 93 89.79 91.86 

85 SNP085 4 G C T 96 98 95.15 97.3 

36 SNP036 4 G A G 101 103 99.62 101.87 

76 SNP076 4 G A G 106 108 106.26 108.21 

149 SNP149 4 G C A 111 113 110.21 112.18 

320 SNP320 4 G G T 116 118 115.91 118.17 

190 SNP190 4 G G T 121 123 119.52 121.42 

2 SNP002 4 G G A 126 128 125.38 127.47 

40 SNP040 4 G G T 131 133 129.73 131.85 

102 SNP102 4 G C T 136 138 133.98 136.02 

238 SNP238 4 G C T 141 143 141.15 143.38 

146 SNP146 4 G C A 146 148 145.09 147.3 

84 SNP084 4 R C T 88 90 90.7 92.94 

282 SNP282 4 R C T 93 95 95.46 97.69 

65 SNP065 4 R A T 98 100 100.26 102.11 

165 SNP165 4 R C T 103 105 104.76 106.79 

194 SNP194 4 R A  108 110 111.58 / 

151 SNP151 4 R C T 113 115 115.55 117.35 

230 SNP230 4 R C T 118 120 119.61 121.42 

271 SNP271 4 R C  128 130 130.99 / 

201 SNP201 4 R A C 133 135 134.73 136.86 

250 SNP250 4 R G T 138 140 139.82 142.36 

120 SNP120 4 R A G 143 145 144.54 146.74 

196 SNP196 4 Y A C 91 93 87.93 90 

159 SNP159 4 Y A G 96 98 95.21 97.15 

143 SNP143 4 Y T  101 103 101.42 / 

123 SNP123 4 Y A  106 108 103.34 / 

318 SNP318 4 Y C T 111 113 108.66 112.13 

295 SNP295 4 Y C T 121 123 118.8 120.88 

100 SNP100 4 Y G  126 128 125.47 / 

11 SNP011 4 Y G A 131 133 128.66 130.77 

39 SNP039 4 Y A G 141 143 139.92 142.16 

注： 受样本量及多态性限制，部分位点因样本为纯合子或未涵盖特定等位基因，导致峰图仅显示单一等位基因位置。 
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