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引言
主要组织相容性复合体（Major Histocompatibility Complex, MHC）是由一组紧密连锁的、高度多态的编码主要组织相容性抗原的基因所组成，集中分布于脊椎动物某染色体上的一个特定的遗传区域，是一个与免疫应答和抗病性密切相关的多基因家族。现有研究表明，鸡对众多疾病的抗性高低在很大程度上由遗传原因所决定，而主要组织相容性复合物(MHC)基因群与这些疾病的抗性有着紧密联系，特别是MHC 基因的B-F亚区的多态性，更是有着重大影响。
材料与方法
以广东省农业科学院畜牧研究所提供的4 个品种（群体）惠阳胡须鸡5 个，AA 商品代肉鸡12 个，专门化品系A03 系鸡19 个，E1 系鸡11 个，共计47 个个体为样品。采集血样使用酚氯法抽提总DNA。根据罗庆斌等（2005）的研究合成引物PCR 扩增，将扩增产物进行纯化和测序。所得序列采用Bioedit、DNASTAR6.0软件包、DnaSP4.10、Mega 等生物信息学软件进行分析比对。
结果
通过对47 条序列的分析比对表明：外显子3 区域全长273bp, T+A 含量为43.1%，G+C 含量为56.8%，G+C含量高于T+A 含量；共检测到49 个变异位点，约占分析位点的17.95%，其中单一多态位点16 个，约占5.86%，简约信息位点33 个，约占12.09%；转换次数高于颠换次数，其中转换变异类型中以A/G 转换为主，颠换以A/T颠换为主；47 个个体中共发现45 种单倍型，平均单倍型多样度较高，达到0.998±0.005，平均核苷酸差异数为10.924，核苷酸多样度为4.002%；4 个鸡品种间的遗传距离在0.03404～0.05435 之间，其中AA 肉鸡和胡须鸡之间的遗传距离最小（0.03404）胡须鸡和A03 鸡之间的最大（0.05435）；外显子3 编码91 个氨基酸残基，除不编码组氨酸H（His）外，其余19 种常见氨基酸的含量差异较大其中以精氨酸R（Arg）的含量最丰富，达到14.55%，有25 个氨基酸变异位点。
讨论与结论
本实验结果说明4个品种在MHC-B-F基因外显子3上的核苷酸单倍型类型很丰富，总的遗传变异十分丰富，并且在47个个体中很少有共享的单倍型，单倍型多样度较大，各品种间的遗传距离较小，且变异范围也不大，表明各品种（群体）内没有出现极显著的遗传分化。罗庆斌等（2005）首次在国内测定了MHC-B-F基因外显子2和3的核苷酸序列用于多态位点的分析。本研究在其基础上加大了品种内样品含量的测定，以期对MHC-B-F基因外显子2和3的遗传结构和多态性能有进一步的分析，为找到与抗病力相关的SNP奠定一定的基础。另外通过核苷酸序列和氨基酸序列的比对发现序列的多态性更多地在氨基酸水平上表现，这与罗庆斌等（2005）、Liu等(2002)以及Lima-Rosa等(2004)的研究结果相符合。当然所有的这些研究结果都还是初步的，还有待更深入的研究和探讨，以便进一步的搞清楚MHC与疾病抗性的关系，并使之运用于实际的育种工作之中。
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INTRODUCTION

Chicken Marek’s disease (MD) is a virus-induced T cell lymphoma and caused by oncogenic herpesvirus, Marek’s disease virus (MDV). Highly inbred White Leghorn lines, MD-resistant line 63 and -susceptible line 72, are ideal models to study the mechanisms of viral-related tumor resistance in chickens.

MATERIALS ANDMETHODS

Lines 63 and 72 have been developed and maintained since 1939 in Avian Disease and Oncology Laboratory. Spleen tissues of four chickens for each line were collected at ADOL at 5 days post infection (DPI), 10 DPI and 21 DPI. MDV uninfected chickens at each time point were served as control. We analyzed DNA methylation variations and DNA mutations of methyltransferase gene DNMTs as well as genome-wide transcriptional expressions in the spleen tissue of the two lines by bisulfite pyrosequencing technique and microarray assays (Agilent 4x44K chicken microarray). Data adjustment and statistically significant expressed genes was performed using Limma package.

RESULTS

With the criterion of log FC (fold change) >1.5 and of P value < 0.01, more than 1000 significantly differentially expressed genes were identified between MDV-infected line 63 and 72 birds at 21 DPI. Most of them are transcripts of immune-response related genes. With pathway analysis software, we found that the process of antimicrobial response was responsible for MD resistance in line 63, while the processes of immune response, cancer and cell death contributed to the MD development in line 72. 760 significantly differentially expressed transcripts were found between the MDV non-infected line 63 and 72 at 21 DPI. The result indicated that there were distinct differences of genetic resistance to MD between two lines. Moreover, we disclosed significantly increased DNA methylation levels on the first exon of DNMT3a in MDV infected line 63 and 72 compared to the uninfected chickens (P<0.05), which were negatively correlated with the mRNA expression levels of DNMT3a in both lines. It is noting that two CG to TG mutations on the first exon of DNMT3b were discovered in line 72 compared to line 63, which may contribute to the down-regulation of DNMT3b in line 72 (P<0.05).

DISCUSSION AND CONCLUSION

We provide systematic experimental evidence that the exposure of MDV markedly increased the genes expression of immune-response, cancer and cell death in MD-susceptible line 72, while antimicrobial response genes were obviously enhanced in MD-resistant line 63. In addition, the lower expression of DNMT3a and DNMT3b may down-regulate the methylation status of key genes in line 72 then up-regulate the expression level of the genes.
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