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Abstract : Background: Ramp sequences increase translational speed and accuracy when rare, slowly-translated codons are
found at the beginnings of genes. Here, the results of the first analysis of ramp sequences in a phylogenetic construct are
presented. Methods: Ramp sequences were compared from 211 vertebrates (110 Mammalian and 101 non-mammalian). The
presence and absence of ramp sequences were analyzed as a binary character in a parsimony and maximum likelihood
framework. Additionally,  ramp sequences were mapped to the Open Tree of Life taxonomy to determine the number of
parallelisms and reversals that occurred, and these results were compared to what would be expected due to random chance.
Lastly, aligned nucleotides in ramp sequences were compared to the rest of the sequence in order to examine possible
differences in phylogenetic signal between these regions of the gene. Results: Parsimony and maximum likelihood analyses of
the presence/absence of  ramp sequences recovered phylogenies that are highly congruent with established phylogenies.
Additionally, the retention index of ramp sequences is significantly higher than would be expected due to random chance (p-
value = 0). A chi-square analysis of completely orthologous ramp sequences resulted in a p-value of approximately zero as
compared to random chance. Discussion: Ramp sequences recover comparable phylogenies as other phylogenomic methods.
Although not all ramp sequences appear to have a phylogenetic signal, more ramp sequences track speciation than expected by
random chance. Therefore, ramp sequences may be used in conjunction with other phylogenomic approaches.
Keywords : codon usage bias, phylogenetics, phylogenomics, ramp sequence
Conference Title : ICBMB 2021 : International Conference on Bioinformatics and Molecular Biology
Conference Location : Rio de Janeiro, Brazil
Conference Dates : March 04-05, 2021

World Academy of Science, Engineering and Technology
International Journal of Biological and Ecological Engineering

Vol:15, No:03, 2021

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 B
io

lo
gi

ca
l a

nd
 E

co
lo

gi
ca

l E
ng

in
ee

rin
g 

Vo
l:1

5,
 N

o:
03

, 2
02

1 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/a
bs

tr
ac

ts
/1

24
02

4/
pd

f

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 15(03) 2021 1

https://publications.waset.org/abstracts/124024/pdf

