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摘要  线粒体假基因(nuclear mitochondrial pseudogenes, NUMTs)是指由生物体的线粒体基因组转移至核基因组内的DNA片

段。由于其独立进化的特点， NUMTs在用于系统发育分析时是一把双刃剑。我们用基于PCR扩增的方法研究了对叶榕Ficus 

hispida上两姐妹种榕小蜂Philotrypesis pilosa和Philotrypesis sp.中起源于线粒体Nad1 12S片段的NUMTs。该两姐妹种榕小

蜂由同域物种形成过程产生， 它们生活在同一生态环境里（即同一榕果内）， 因此可以用作很好的模型来研究在相同生态环境里物

种的行为学及遗传学细微差异的进化。这些深入研究都依赖于对两个物种分化时间的正确估算。通过对所获取的NUMTs进行进化分

析， 我们发现： 1）这些NUMTs都是最近引入核基因组事件； 2）NUMTs引入事件发生在物种分化之前。由于这些NUMTs引入

核内时间尚短， 其碱基替换速率与线粒体基因相似， 而节肢动物线粒体基因的平均碱基替换速率约为2.3×108 替换/位点·年。

根据这些进化历史特征可帮助我们将这两个姐妹种榕小蜂的分化时间追溯至0.40-0.48百万年以前。结果提示， 一些线粒体假基因

可以很好的用作分子化石来推断一些重要进化事件如物种形成。
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Abstract：  Nuclear mitochondrial pseudogenes (NUMTs) are DNA fragments transferred from mitochondria to 

the nucleus. They are a double-edged sword for phylogenetic analyses because of their independent 

evolutionary histories. Herein, we employed a targeted, PCR-based procedure to study NUMTs originated from a 

Nad1-12S fragment in two sibling fig wasps associated with Ficus hispida: Philotrypesis pilosa and Philotrypesis 

sp. These sibling fig wasps arising from sympatric speciation live in the same syconium, which makes them good 

models to investigate subtle behavioral and genetic divergences in similar ecological niches. Further investigation 

relies on a correct estimate of the separation time of both species. Through the analysis based on the acquired 

NUMTs, we found that the origin of the NUMTs in both species appears to be a very recent event; however they 

may arise in the common ancestor of both species. Since the NUMTs integration is a recent event, we assumed 

that these newly produced NUMTs evolve similarly to genuine mtDNA. Then we calculated the genetic divergence 

timing based on mitochondrial genes, an average substitution rate of about 2.3×108 substitutions/site/year. 
These typical characters make them good ‘fossil’ markers to trace back the speciation time of both species 

back to 0.40-0.48 mya. The results suggest that some NUMTs are good ‘fossil’ markers for tracing back 

important evolutionary events including speciation. 
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