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XIA Wei?, ZHOU Da-wei*?, LI Wei-jiang*"*
(1. Key Laboratory of Industrial Biotechnology, Ministry of Education, Jiangnan University, Wuxi 214122; 2. School of Bio-

technology, Jiangnan University, Wuxi 214122, China)

Abstract: Due to high density and relatively simple structure, genes in bacterial genomes can be
predicted with high accuracy. An important remaining issue in bacterial gene prediction is to
precisely identify the gene start sites. At present, the most widely used automatic genome an-
notation pipelines result in the disagreed prediction of start sites for about 1/5 of the total
genes. There is no effective method available to improve the start site prediction by using sta-
tistical characteristics of gene structure. This manuscript attempts to find new clues for the de-
duced start sites through protein homology search. Our analysis of the genome of Gluconobact-
er oxydans 621 H shows that this method can substantially improve the start site prediction.
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Fig.2 (a) The left diagram shows the number of predicted
protein coding genes that share stop sites with the oth-
er annotations. Overlapping regions indicate genes
having same stop sites between annotation. (b) The
right diagram shows the number of predicted protein
coding genes that share start site and stop site with the
other annotations. Overlapping regions indicate genes
having exact matches between annotations
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Tab.2 Comparison of uridylate kinase start sites
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Oueryl: 134919, 194871, . 134871, . 1534701, . TRI 1 505 ribosomal protein L2

Jequence I
FAVFIGTT P OVEAHAECINT ' FTAVEA Queryl
HAVIFHEKTY GVEAHARCSNC v ETAVEL =p |QSFUNS.1
HAVIFK KT - F EA+ K v A VR #p |QUFTEZ. L
HAVPHRKYT « PSR +GMERSH LG +AHAFCINCGE+ERPHHYC HCGHYDGREVVALG ¥G =p | ASFVET.L1
MAVIFHEET - I m. EA +C+ GREV+A G "p |UZGS5R¥. L
MAVIPKREY « PS+PEMERSH <L VEA EC NCGE+ERPHHC4+ CGHY+GREVV+ G =p | Q1GTBE.1
Query?: 180911 . 180971, . 180971 . 182443 T3 : Cell division protein ft=@
Hequence m
HMTLHL TP TPRSHYVEL APRI TVIGV CGGGTHAVI NITLL FYVANTDAOOL FRYILGPHLT IGREAAEEAAOETDPROLEGANLVFITAGHNGGETGTGAAP Ouery2
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n L " L F ITV GVEG GHIAVHENI + L4G FUVANTDAD L HX ++0LG  TROLGAGA FE4G AA#E+ EI  LE +N+VFITAGHGGGTGTGHAF =p|gSECO. 1
e L P ITV GVGG GHNAVHNNI 4+ L4G FVVANTDAD L 43+ E ++0LG TROLGAGA PE+4G AA+E+ EI LE +¥+NFITAGHGGETGTGHAP =p | 01RHLE. 1
L PHI ¥ GVGG G NAVSENI + L+GVEFVVANTDAQUL +E +HR+QLG +T+GLGAGA PE4G AAEE+ ET  L+GA-VFITAGHGGGTGTGAAR =p |mEMOED. 1
OQueryd: 448792. . 440502 48562..447708. .TRAJ : Flagellar motor switch proteisn FLLG
Seguence m
FERNHT S‘vin‘ﬂhllﬂl"ﬂl AT rtj‘l"lh?l THE LS5 AMAQT & T VESHTVERY CHEF S0 AFLVVGD LESTEKLLENAL PANFAAA THEE IRGCPAGRTHUDK LGRVYETVLANY Jueryd
R ¢ SEET+E+E AHE LG Vies VE + EF & e+l E THHLL & 4F 44 AANEETHGPAGHTREDKLGHVAE VLANY =p | QUABSS. 1
- “Hes® M- LE YV TUE - ¥ G+ 4TE+LL+ LP R THETRGPAGR MUHL NV E VLANY =p |(ESES2.2
v v E e -l ol Ve BN L Er oD #E ARLE A HA  T4E & - - L ome =p | QEETEI_ 1
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+ NEMES -5 F oo - - L AL Adebh  cdebimbI G DL - o =p | gEXAgE. L
Oueryd: 474447, 474447, . 47479 . . 4739056 . LJR : 105 rihosomal protein 59
Sequence I
HEETOER TG TLONL VAFLUT u TR CKGD I IVN R PV T T Y FAR PV LANLLTOP FLTADRYNG FDVYCTVTGGO L SGOAGAVRMG T ERAL Queryd
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(a)
Querys: 171504, .171568. . 1715688, .172934. . 1RJ : UDP-N- ylalani b ligase
Sequence pedl
DL TAMSGF AVVQALL FAQPHNLTVAPLTDLIGHTALILSFGIPHLLPEARTVADLAPAQGT Querys
MAGFPEDLLAGERYAVCGL AVVDALLGHEAEY FAOQFHLTVAPLTDLAGHTALILSPGI FHLLPEAHFVAD LARAGGT =p | QSFUIT.2
LL GHR ¥V GLGM+GTA +ALL GA V ANDDR + A + L L L+ SFGIFH P+ HF+A+ ARA + P | QEWOHS. 1
P A+ + GLG+G A +AL G GV AWDD A +V PL DL+ T+++ SFGIFH P+ HPFVA +A <G+ =p | Q2RVUZ. 1
AV GLGR G AL+ GA+Y WD A+ A ¥ LDS AL+LSFG+F FE H + ARA G+ ap |OPASPT. L
G+ AV GLGR G +AL+ GA+V WDHR A + 28 +D 8 AL+LEFGHF PEH Ath G+ ap |BOTE33.1
Ouerys: 406235.. 406157, . 406064, 401892 «IRJT: DHA-directed FMA polymerasze beta subunic
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MEFLEFHE P A CFFYYHTDLNPNAP LRTATEALUERFATLSARTEGED RDVVEEVLEALDAGTLRVAE P FAD GUT KEAVLLEFHL RECGGEPAFDEVEL F Queryd
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(query N y , sequencel
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, )

Fig. 4 (a)shows alignment comparison based on the start site of long fragment sequence; (b)shows alignment comparison based on
the start site of short fragment sequence(Query shows that the different start sites and the same stop site by three annotation
servers prediction, protein— coding function, sequencel shows that the first 120 amino acid sequence of the gene encoding,
sequence2 to 6 shows the same matching part in database, ID represent the name of sequence homologous in Swiss— Prot
Database, and + means the match part is chemically similar amino acids, red bold font server on behalf of the predicted
start sites between the different fragments).
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