[bookmark: _GoBack]
CONSIDER FOR TALK
2023 SEA Symposium Abstract
LeTourneau University
Longview TX
Corresponding Faculty Member: Fred Baliraine  (fredbaliraine@letu.edu)

[image: ]
Emma G Livingston
Lessons Learned and Tips for Improved Genome Annotation Following a Comparative Look at Gene Calls in Mycobacteriophage Subcluster M1 Over the Years 2009-2022
Emma G Livingston, Josh D McLoud, Frederick N Baliraine
To have a better understanding of bacteriophages, their biology, and potential applications such as phage therapy and industrial pathogen control, it is important to correctly annotate phage genomes. However, not all annotators are experts in bacteriophage biology, structural biology, chemistry, biochemistry, or proteomics. This opens opportunities for mis-identifying genes. Moreover, called gene functions, including incorrect ones, tend to get propagated.  To make matters more challenging, not all genes in the same pham necessarily have the same function.  This is due to some pham members lacking particular functional domains, even though parts of their genes may show homology and have similar HHPred hits with other pham members. This study examined annotation data in subcluster M1 phages over a 14-year period (2009-2022) to identify inconsistencies in gene calls, in order to offer suggestions for accurate genome annotation. Various bioinformatics software and databases were utilized, including DNA Master, PhagesDB Blast, NCBI Blast, HHPred, Phamerator, and DeepTMHMM. While annotating subcluster M1 Mycobacterium phage Glaske16 gene at 39487-40347bp for example, notable inconsistencies were observed in the function calls of genes in the same pham 72358. BLASTp results from NCBI and PhagesDB showed that some annotators had called the function as unknown, while others called Cas4 family exonuclease, or simply exonuclease, even among genes with ≥99% homology. Such inconsistencies in function calls of homologous genes could be indicative of a larger annotation problem, namely, individual annotators heavily relying on synteny or BLAST results to make the final decision on gene function. Data on the accuracy of gene calling in the subcluster M1 over the analyzed 14-year span are discussed, and a simple outline to help better utilize the available bioinformatics tools for future gene calls is provided.
image1.jpg
{

O\
)¥4 :\ §<.\ -‘.1 \f .\
" . { '§Q.iv|| :f R
> b} 't \
4 \ \.“\' 45 ) '
R, WA N>
R 3 ) ‘ﬁ*r?\‘-f«_‘x’f?;k [N v, %

b 4l
NI
X

...rA",‘. ¢4
.‘.'4'/: )“).

T
¥
I T

g g
R AR T o

R
N

Theadalns ) SR
ﬁ?j s Ve ?‘ {,
R A
y i‘,z(' ,‘:)‘QNM g
W B OEeRec (3
{ “',-?""’3?’"’"“e‘,n o !
T K

/ 'S . fA_“, 3 _,
K 28 I% By Akl L T R
‘/l'- | '/'/u i / v k / “ { f“/':{‘{’/}' }‘:}(l\ N {

r's 1 K "I 3 A LA WA N A

1840 / 4 d y IS / / / L 19, Bt /&P 99 %)) » / PRl oty Ly b L 4 1 5G Ry

’ , / 3 ' v BN (s \ N 4 . ! A " 7 (> "l‘;‘/.‘ '/’v‘ 7 /l\’ N P, \/,
e

’ ‘ 4 B el il , 4. . iy / 71 941 [//» | V&R NI Al ., NN AN R IR 5 |
1/ @i U1l 0 ke A Al PNVAT A S A sV, s s }A" SO el A7 A
Sl VAL e v P Ny i TR LA 2\ ) NPT AT N e ST Al

AN
k'\(“"\g\ l\‘lﬁ\ (TN
\ (7] ot ey
/2% R A4 RS
) Y 7N A AP L 2 A
W Sk ARG, A SN ) G s 0 11177 ST IR S AR R A VA 1
s, ) 2 ‘ L ' . i20) T PR S iy B PG 'M'v’/ J(“. \‘,"”'l ) v)
s VPP ey e AR oY SaL Ve e
\/ o / 1 [ J=! y ,’l/‘ \lh \","16"3,; mr - - 2 5 \
] 298 o Y2 AN Y A i
/ " A\ | 1y Y. (e . %
L £ A ~Ez BARGHEN s 10y O
i Y ﬁ ¢ o/ L 155 (V8 'l‘\‘ \ ¥/ R
/ ’ .-T" A - \ .
. Py % J 4 3, j{m\ : \ SN
a'\ e AN / A P :
194 / - < "IY‘T)(‘ \ "/ G g 8 Loe 3 §
V< - z WIANY vl'l< SR I AR N VAR A Y \’\"\ o 3
A N : . , LA ARG ey A VBT TENASRT SN
y AN o s V6i & 7 RN v 0 SN L CRIARN \n‘}-,
L A2y / ) \ | DN N\ 2NN \ \ g AR -
/ 7 /,/ p.‘/ fong , o b QQ |\\\-\\ AT S TR WA I ) \\‘
W L o ¥z, 4 RO 7 A\ . P20 G U3 X AR X
Y Vel XV A Tagt Al ) () FA DO -
g o i “Z e AL SR,
} " Ty v J N ARV, A} A > \ |
i, "ﬂ',,// f fy, L ‘L\L 1418 | A g g 7
AL kel gy 4 AN, 5T A L JA "L
. } - X <
7] (ot 4 ;i */4/ ; g‘ ~ (8 N 3\,‘{,*‘/(
5T o ; .c‘) \“_-} ‘ < B b ( } < ) v
4. : ’ o N 4 i AR ()% | ] ¥
/ ‘ - / ¥ ‘,J Y \\ ¢
) ! | ‘\‘ » “ !
) X g T
’é" ( 3 4 )\ \ 2/
~ 3 \ \ ¥
p L ¢ NI .". A R
r / \ 7. 4 oy








