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Truncated tRNAs 

Usually in most animals all the mitochondrial tRNAs form a clover leaf structure except for trnS, which 

lacks the D-arm. However, several other tRNAs have been postulated to be missing the T-arm or the D-

arm in a number of other animals. For example, maximum amount of truncation has been reported in 

nematodes from the class Secernentea where all of the 22 mitochondrial tRNAs lack the T-arm or the D-

armS1. Also, various parasitic arthropods have unusual secondary structures for the mitochondrial tRNAs. 

In chigger mite, Leptotrombidium palladium, 10 tRNAs have the T-arm missing while 9 others lack the D-

armS2. In metastriate ticks and honeybee mite trnC lacks the D-arm; while in salmon louse trnR and trnA 

lack the D-arm and trnD lacks the T-armS2. Similarly, in the other gall midges M. destructor and R. pomum 

most of the tRNAs lack the T-arm and the 3’ end of the acceptor stemS3. However, the cecidomyiid tRNAs 

showed a high level of sequence similarity in the D and the anticodon stems. 

The specific reasons for the truncation in mitochondrial tRNAs are unknown, but it has been hypothesized 

that these may be due to the evolutionary pressure for mitochondrial genomes to attain smaller sizeS4. 

Nematode mitochondria have an extra elongation factor (EF-Tu) that has evolved to support interaction 

with tRNAs lacking the T-arm, which further interacts with the C-terminal domain of the conventional EF-

TuS5. Previous studies have shown that some aminoacyl tRNA synthases use the acceptor stem as the 

major recognition site, while some enzymes also use the D-arm. Hence, if the tRNA has a truncation in the 

T-arm it is still functional and an amionoacyl moiety could still be added to the shrunken tRNA. It has 

been shown that the bacterial seryl-tRNA synthetases (SerRS) recognize sites other than the acceptor stem 

and the anticodon. The bacterial SerRS has the ability to recognize the T-arm and the long variable arms of 

bacterial trnSS6 thus indicating that truncation in tRNAs need not necessarily inhibit function. Furthermore, 

it is also known that some tRNAs can be imported from the cytosol into the mitochondriaS7. This suggests 

that these imported tRNAs would be functional in place of the otherwise truncated or non-functional 

copies of the tRNAs encoded by the mitogenome. All these factors support the fact that even with 

truncated tRNAs the growth and survival of these insects are not impeded.  
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