
Figure 1: D. melanogaster (left) , D. ananassae (middle), and a Drosophila 

phylogeny. 

From UCSC Genome Browser Gateway.
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Orthologs  are  homologous  genes  that  arose  in  a  common 

ances tor  and  are  present  in  re la ted  species .  The u t i l iza t ion 

of  a  re la t ively  c losely  re la ted  species  as  a  reference species  

enables  the  search  for  or thologs  in  the  unannota ted  genomes  

of  re la ted  species .  Our  research  examines  the  mts or  

microtubule  s tar  gene,  a  component  of  the  insul in - l ike  

s ignal ing  pathway in  the  reference species  Drosophi la  

melanogaster.  We searched for  mts  in  the  unannota ted  

species  Drosophi la  ananassae .  Differences  between 

or thologs  could  provide  ins ight  in to  pathway modif ica t ions  

and cons t ra in ts . In  the  fu ture ,  addi t ional  insul in - l ike  

s ignal ing  pathway genes  wi l l  be  annota ted  for  analys is .

Our  lab  i s  us ing  comparat ive  genomics  pro tocols  to  explore  

the  evolu t ion  of  the  insul in - l ike  s ignal ing  pathway in  

Drosophi la  species  spanning 40M years  of  evolu t ion .  This  

pro ject  a ims to  annota te  an  or tholog  of  the  Drosophi la  

melanogaster  gene microtubule  s tar (mts )  in  the  

incomplete ly  character ized  Drosophi la  ananassae genome.  

Genome annota t ion  i s  the  process  of  creat ing  gene models ,  

or  label l ing  areas  of  in teres t  in  a  species’ genome for  fur ther  

inves t igat ion ,  us ing  genome compar isons  and large  data  se ts  

character iz ing  gene express ion ,  which  i s  the  product ion  of  

RNA from select  reg ions  of  genomic DNA. We are  us ing  

comparat ive  genomics  and b io informat ics  pro tocols  to  

ident i fy  and bui ld  a  deta i led  gene model  of  the  puta t ive  mts

gene in  D. ananassae .  We wi l l  annota te  a l l  unique pro te in -

coding  i soforms of  th is  gene in  D. ananassae .  Our  research  

tools  include a  cus tom mir ror  of  the  UCSC Genome Browser,  

NCBI BLAST,  the  model  organism database  FlyBase,  and  

cus tom bio informat ics  tools  developed by  the  Genomics  

Educat ion  Par tnership .  Annotat ion  of  a  large  number  of

insul in - l ike  s ignal ing  pathway genes  wi l l  enable  fur ther  

inves t igat ion  of  the  evolu t ion  of  these  genes  and thei r  

regula tory  regions  in  the  context  of  thei r  ac t ion  wi th in  the  

insul in - l ike  s ignal ing  pathway.

Introduction Methods

Synteny

Experimental Questions

Discussion

Protein Alignment

Results

Figure 2: D. melanogaster (chr2L scaffold) (top) and D. ananassae (NC_057930 scaffold) (bottom). The preservation of 

the order and gene direction between organisms demonstrates local synteny.

Gene Annotation Workflow

Our work  indicates  that  the  or tholog  of  D. melanogaster  mts i s  

present  in  D. ananassae .  This  genomic region  i s  syntenic  and we 

have generated  a  D. ananassae mts gene model .  Our  next  s tep  i s  

to  draf t  a  manuscr ip t  and  submit  th is  cus tom gene model  for  

publ ica t ion .  Future  inves t igat ion could  encompass the  annota t ion  

of  addi t ional  pathway genes  and the  analys is  of  gene and 

regula tory  region  evolu t ion  of  the  insul in - l ike  s ignal ing  pathway 

through comparat ive  genomics .
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Figure 6: Gene dot 

plot comparing the 

mts-PA isoform in 

D. melanogaster vs. 

the putative mts-PA 

isoform in D. 

ananassae. The 

continuous nature of 

the linear plot 

demonstrates that the 

gene is conserved 

between the species.

From Gene Model 

Checker.

Figure 5: Protein alignment of mts-PA in D. ananassae against mts-PA in D. 

melanogaster. From Gene Model Checker.

Figure 3: Gene annotation workflow used to carry out the annotation of the mts gene in D. ananassae.

Adapted from The Genomics Education Partnership.
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Does  the mts gene exis t  in  D. ananassae? Is  synteny 

preserved between D. melanogaster  and D. ananassae in  a  

genomic region of  interest?  What  i s  the  gene model  of  the

D. ananassae mts gene?
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Figure 4: Snapshot of a mirror of the UCSC Genome Browser containing the custom gene model (annotated mts gene) in 

D. ananassae (ASM1763931v2). Our mts gene model is well-supported by multiple lines of evidence.
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Custom Gene Model Generated for mts in D. ananassae
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