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以木糖异构酶基因作为选择标记的花生遗传转化

丁霄, 隋炯明, 王晶珊, 乔利仙

青岛农业大学生命科学学院/山东省高校植物生物技术重点实验室, 山东 青岛 266109

摘要： 

用木糖异构酶基因 xylA 替换掉pCAMBIA1301中的潮霉素磷酸转移酶基因(hygromycin-B-phosphotransferase, 
Hpt ),构建了植物表达载体pCAMBIA1301-xylA。再利用农杆菌介导法将pCAMBIA1301-xylA导入花生,转移到添

加蔗糖(5g/L)和不同浓度木糖(5, 10, 20, 30g/L)的体胚诱导及体胚萌发培养基上培养。对外植体成苗率及转基因

阳性率进行统计,结果表明,当木糖浓度为10g/L时,诱导成苗率为15.25%,再生植株生长健壮,且转基因阳性率高达

77.27%,最终确定10g/L为最适木糖筛选浓度。该筛选方法利用木糖作为筛选剂,可以避免利用抗生素筛选可能造成

的安全隐患,转化效率高,是一种安全、高效的筛选方法。 
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THE GENETIC TRANSFORMATION OF PEANUT USING XYLOSE ISOMERASE GENE AS A 
SELECTION MARKER

DING Xiao, SUI Jiong-, WANG Jing-, QIAO Li-xian 

College of Life Science, Qingdao Agricultural University, Key Lab of Plant Biotechnology in Universities of 
Shandong Province, Qingdao, Shandong 266109 

Abstract: 

The xylose isomerase gene ( xylA ) was cloned into pCAMBIA1301 vector from which the hygromycin-B-
phospho transferase gene (Hpt) had been eliminated, and was designated as the recombinant plasmid 
pCAMBIA1301-xylA. It was transformed into the explants of peanut embryonic leaflet by Agrobacterium 
-mediated method. These embryonic leaflet explants were then transferred to the somatic 
embryogenesis induction medium and somatic embryogenesis germination medium with sucrose (5g/L) 
and different concentrations of xylose (5, 10, 20, 30g/L) respectively, under the condition of 25℃, 

3000lx, 13h light/11k dark. The results showed that the explants regeneration rate was 15.25%, the 
regeneration plants were strong and the transgenic positive rate was up to 77.27% at the concentration 
of 10g/L of xylose, so the 10g/L of xylose was considered to be the optimal screening concentration. The 
selection method using xylose could avoid the use of antibiotics which might cause security risks. The 
new developed method was found to be practicable, highly efficient, and safe for the genetic 
transformation of peanut.

Keywords: peanut   xylose isomerase gene( xylA )   Agrobacterium- mediated method   genetic 
transformation   

收稿日期 2011-11-17 修回日期 2012-02-21 网络版发布日期  

DOI: 

基金项目: 

山东省中青年科学家奖励基金(BS2009NY028),国家自然科学基金(31101178, 30871544) 

通讯作者: 乔利仙(1973-),女,山西太谷人,博士,副教授,研究方向为花生分子育种。E-mail: lxqiao73@163.com

作者简介: 

作者Email: lxqiao73@163.com 

参考文献：

[1] 李文凤,季 静,王 罡,王海勇,牛宝龙. 提高转基因植物标记基因安全性策略的研究进展[J]. 中国农业科

学,2010,43(9):1761-1770 
[2] 赵 艳. 植物转化中的安全标记基因[J]. 生物化学与生物物理进展,2002,29(3): 352-354 
[3] 杨英军,周 鹏. 转基因植物中的标记基因研究新进展[J]. 遗传,2005,27(3): 499-504 



[4] 马连杰,刘海峰,王志强,代丽丽,丁新华,储昭辉. 利用Cre/lox特异位点重组系统获得无选择标记转AtMYB12基因

的马铃薯[J]. 核农学报,2011, 25(6): 1117-1122 

[5] Hahn-Hagerdal B, Hallborn J, Jeppsson H, et al. Pentose fermentation to alcohol[A]. In: Saddle(red.), 
Bioconversion of Forest and Agricultural Plant Residues[C]. Wallingford, UK: CAB International, 1993: 
231-290
[6] Dekker K, Yamagata H, Sakaguchi K, et al. Xylose (glucose) isomerase gene from the thermophile 
Clostridium thermohydrosulfuricum:cloning, sequencing, and expression in Escherichia coli[J]. Journal of 
Bacteriology, 1991, 173(10):3078-3083
[7] Walfridsson M, Hallborn J, Penttila M, et al. Xylose-metabolizing saccharomyces cerevisiae strains 
overexpressing the TKL1 and TAL1 genes encoding the pentose phosphate pathway enzymes 
transketolase and transaldolase[J]. Applied and Environmental Microbiology, 1995, 61: 4184-4190
[8] Vieille C,Hess J M,Kelly R M, et a1. xylA cloning and sequencing and biochemical characterization of 
xylose isomerase from Thermotoga neapolitana [J]. Applied and Environmental Microbiology, 1995, 61
(5): 1867-1875
[9] Nancy H,Zhengdao C, Adam P B. Genetically engineered saccharomyces cerevisiae yeast capable of 
effective cofermentation of glucose and xylose[J]. Applied and Environmental Microbiology, 1998, 64(5): 
1852-1859
[10] Haldrup A, Petersen S G, Okkels F T. The xylose isomerase gene from Thermoanaerobacterium 
thermosulfurogenes allows effective selection of transgenic plant cells using D-xylose as the selection 
agent[J]. Plant Molecular Biology,1998,37: 287-296
[11] 王莉莉,赵明霞,乔利仙,王晶珊,隋炯明,刘录祥. 快中子辐射对花生胚小叶体细胞胚胎发生的影响[J]. 核农学

报,2011, 25 (4): 652-656 
[12] 张力凡,王 斌,盖伟玲,王晓杰,乔利仙. 农杆菌介导的几丁质酶基因转化花生的研究[J]. 青岛农业大学学报(自然

科学版), 2008, 25(2): 84-87 
[13] 郝世俊,隋炯明,乔利仙,王晓杰,王晶珊. 花生组培苗嫁接技术的研究[J].青岛农业大学学报(自然科学版),2010, 

27(2): 110-113
[14] 郭新梅,张晓东,梁荣奇,张立全,陈耀锋. 以木糖异构酶基因为筛选标记的玉米遗传转化[J]. 植物生理与分子生

物学学报, 2007, 33(6): 547-552 

[15] Haldrup A, Petersen S G, Okkels F T. Positive selection: a plant selection principle based on xylose 
isomerase, an enzyme used in the food industry[J]. Plant Cell Reports, 1998, 18: 76-81
[16] Haldrup A, Noerremark M, Okkels F T. Plant selection principle based on xylose merse[J]. In Vitro 
Cell Dev Biol—Plant, 2001, 37:114-119 

本刊中的类似文章

1． 王玉华, 韩晓玲, 郝建国, 贾敬芬.根癌农杆菌介导转褪黑素基因草莓的获得[J]. 核农学报, 2009,23(5): 766-

772
2．左元梅,陈清,张福锁.利用~(14)示踪研究玉米/花生间作玉米根系分泌物对花生铁营养影响的机制[J]. 核农学报, 

2004,18(01): 43-46

3．吴兰荣,李正超,邱庆树,苗华荣.我国花生诱变育种技术应用研究概况[J]. 核农学报, 2002,16(05): 334-336

4．吴兰荣,李正超,邱庆树.特殊种皮颜色花生杂种优势的研究[J]. 核农学报, 2002,16(04): 203-207

5．王才斌,成波,孙秀山,郑亚萍,陈殿绪.应用~(15)N研究小麦花生两熟制氮肥分配方式对小麦、花生产量及N肥利

用率的影响[J]. 核农学报, 2002,16(02): 98-102
6．李正超,邱庆树,吴兰荣,胡文广,苗华荣.辐射与杂交相结合选育大花生新品种花育16号的研究[J]. 核农学报, 

2001,15(06): 368-370
7．刘录祥,郑企成,赵林姝,张义丰,王晶,赵世荣,陈文华.小麦遗传转化无基因型障碍受体系统的研究[J]. 核农学报, 

2001,15(05): 308-311

8．李红,吴丽芳,余增亮.低能离子束介导水稻遗传转化的研究[J]. 核农学报, 2001,15(04): 199-206

9．李正超,邱庆树,申馥玉,王传堂,苗华荣,胡文广.~(60)Coγ射线辐照改良兰娜型花生的性状选择[J]. 核农学报, 

1998,12(04): 0-0

10．林葆,周卫.花生荚果钙素吸收调控及其与钙素营养效率的关系国际合作课题[J]. 核农学报, 1997,11(03): 0-0

11．龚梅，张志勇，丁卫红，向在筠，周忠远.应用~（59）Fe研究石灰性土壤上花生对螯合铁肥YATE的吸收[J]. 
核农学报, 1994,8(03): 0-0

12．李玲,潘瑞炽.BA对花生叶片吸收~(14)C-蔗糖及其分布的影响[J]. 核农学报, 1993,7(04): 208-212

13．江树人,陈品三,曹国印,纪桂君,董雅琪.~(14)C-甲基异柳磷的标记及其在花生和大豆植株内的转运和分布[J]. 
核农学报, 1990,4(02): 110-114
14．吕荣富,许良树,曾定.花生根瘤菌L_(8-3)菌株氢酶活性的表达及化能自养生长[J]. 核农学报, 1989,3(03): 

151-155
15．汤辉仙,贾士荣,尹长城,赵南明.脂质体介导的外源基因在黄瓜悬浮细胞原生质体中的表达[J]. 核农学报, 

1988,2(03): 139-146

Copyright by 核农学报


