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Agroup o f conse cutive 5 gene s from the microorganism Kytoco ccu's
sedentarius (Ksed_07140- Ksed_07180) were annota ted u sing the
oollaborative genome annota ion website GENI-AC T. The Genbank
proposed gene productname for each gene wasasse ssedin terms
of the general geno mic in formation and a mino add sequence-based
similarity data. The Genbank propo sed gene product name did not
differ significan iy from the propo sed gene anno tation for mo st of the
genesin the group. These genes appear to be correctly annotated
by in the database . One genelocus tag was found to be in corredy
identified inthe Genbank A proposed gene name has been found.

Kytoco ccu s sedentarius is belie ved to cau se p itted keratolysis, a
oonditon that erode s one's feet. This condition is chara cterized
by malodor and erosions on the soles of the feet. Kyto coccus
sedentarius was originally isolated from a playground slide in
1944. This organism is dassified as a che moautotroph, as it
obtains energy from the oxdation of carbon compounds,
induding amino adds. Kyl coccus seden farius is a member of
the family Derma coccaceae within the order Microco cca les, and
dass Adinoba cteria. The genomic sequence has yet to be
complete ly studied (Sims et al., 2009). Itis important to annota te
the genome comple tely to be able to understand more about the
underlying biology of the organism.

Photo credit Dr. Manfred Rohde at Helmholz Centre for Infe ciion
Research, Braunschweig, Scale =2 pm.
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Figure 1. The Kytococcus  locus tags under investigation in this
research. Locus tag numbers are indicated for the genes that have
been annotated.

Modules of the GENI-ACT (http://www.geni-act.ora/) were
used to complete Kytococcus sedentarius genome annotation.
The modules are described below:

Modules Activities Questions Investigated
Module 1- Basic Information  DNA Coordinates and What is the sequence of my
Module Sequence, Protein Sequence gene and protein? Where is

it located in the genome?
Module 2- Sequence-Based  Blast, CDD, T-Coffee,
Similarity Data WebLogo

Is my sequence similar to
other sequences in
Genbank?

Ksed 07140

The initial proposed product of this gene by GENI-ACT was a
nudeoside-diphosphate-sugar epimerase. This gene product
proposal was supported by the top BLAST hits for the amino add
sequence (Figure 3). The weblog for Ksed_07140 showed areas of
hydrophobic aminio acids separated by polar and basic amino adds.

nucleoside-diphosphate sugar epimerase [Mobiicoccus pelagius]
41| Length: 334 Number of Matches: 1

> See 1 more title(s)

Range 1: 2 to 330 GenPept Graphics
Expect Method Tdentities Positives aps
364 bits(935) 4e-121 Compositional matrix adjust. 209/335(62%) 241/335(71%) 18/335

Query RVLVTGASGHLGGAVARALAARGDEVTVHORRRS. - - -ASGLREVLOSVDDPAAVARAVA 58
RVLVTGASGHLGG VARALAARGD*VTV+QRR S
SBICt 2 RVLVIGASCHLCCGVARALAARCDDVIVL GRRPSGLAETAGVREVLCOVWDAEAVARARA 61

Qery 59 GAWHLAAKVDWPAAEFERTHTGSTOLLLDAAQRACYGREVHTSSPSVAAGARLY 118
R (TSSPSVAHAGATLV
SBICt 62 CQDAVHLAAKVNVMGRWEDYVRVAVVGTRTHL DAARRHAVPRFVHTSSPSVAHAGASLY 121

Query 119 GUGAEPASPEHARGHYARTKAVAELDALA-- - - --RDTEGLAVTAVRPHLVWGPGDTOLY 172
YAR KA G AVT +RPHLVWGPGDTQLY
Sbjct 122 GEGAGPTDPEQARGNYARSKALSERTALAADARNVROGIGPAVTVIRPHLVWGPGOTQLV 181

Query 173 GRLVQRAAGRLPWGDGAALVDSTYVDNARDALVAALDALAGPRIAGSAHGRAEVTID | 232
AALVDATYVDNA DA VAALD +
SDICt 182 ARVIRRAQACRLPVIGSCAALVDTITVENAVBARVAAL RCEAVR- - - GESFWTNG 235
Query 233 EPRPVGELIGSILRASGAPLPRLRIGTGAAGAAGHAVDGAVLASQRVHPITE--PPLTHE 290
PRPV E+ + RAGA  RIT A AAG VD GRe G E PRLTF
Sbjct 236 EPRPVSET TR 295
Query 291 LVEQLTTAHWFSQAETHAALGWRPAVSLDDGLERL 325
QL LD
Sbjct 296 LVEQUTTAHWFDQRRTREALGWTPRVTLDEGFERL 330

|Figure3. The top nrdatabase blast hit of Ksed_07140 |
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Ksed 07150

The initial proposed gene product was acyl-CoA syn theta se (AMP-
forming)/AMP-a didliga se Il. The top two BLAST search results were
a hydrolase, and both had an E-value of 0 and high scores.
Research shows that a h ydrolase and syntheta se have a fun ction of
asse mbling mole cule s in the cell. This was a large protein o f 922
amino adds in length.

Ksed 07170

GENKACT indicated, tha t the gene product name was to be ABC-
type muldrug transport system, ATPase component The fop
BLAST hits for thiswere ABC Tran sporter (Figure 5), and the top
COG hit was ABC-type Na+ tran sport system, AT Pase co mponent
NatA . Further research will need to be done to determine i f
Ksed_07170 is the AT Pase domain ofa sodium ABC transporter
in Kytococcus — sedentarius.

ABC transporter [Phycicoccus sp. Root101]

Sequence ID: reflWP_056920105.1] Length: 256 Number of Matches: 1
> See 1 more title(s

Range 1: 7 to 254 GenPept Graphics

Scor Expect Method Identities Positives Gaps
326 bits(836) 1e-108 Compositional matrix adjust. 166/250(66%) 197/250(78%) 2/250(0%)

Query 7
A+ RGLTK FG VAVD + L VPRGH GLVGPNGAGKTT LSMATGLL PD GT V

sbjet 7

Query 67  LGHDVWSDI 126
LG DVWSDP AKA +GVLPDG+R+FDRLYGR+L+TY G LRGMD ++ +R+ ELL AL

sbjct 67 126

Query 127 ACAL 186
GL A K+V+DYSAGMTKK+ LACALIHAPRLLVLDEP EAVDPVSA+ IR +L +AA

sbjet 127 186

Query 187 NGGTVVI MREGQT 246
NGGTVV+SSHVMLVE +CSEVAI+ GQ+ GIVH+VR G SL + F+ LVG +

sbjct 187 244

Query 247 GEGLSWLRSS 256
EGLHWLR+S
sbjct 245 VEGLAWLRTS 254

[Figure 4. The top named nr database blast hit of Ksed_07170 |

Ksed 07180

According to  Geni-Act the proposed functon of the gene
is hypothetical. The top nr blast hits are all hypothetical for
Ksed_07180, bu t further down the list there are matche s thought to
be transporters ( Figure 5). Since Ksed_07170 may be an AT Pase
component of an ABC ftansporter, Ksed_07180 may be the
permease componen tof the same transporter. With the help of Dr.
Koury, the amino acid sequence was analyzed u sing Phobius, a tool
from the cellular lo calizaton module o f Geni- Act, that can idenftific
transmembrane helixe sand signalpeptides. Ksed_07170 was found
tohave 13 transmembrane helide s, sugge sting it ise mbedded in the
cytoplasmic membrane of K. sedentarius (Figure 6).

‘Sequences producing significant alignments:
Select: All None Selected:0

ii Alignments. o
Max Toal Query E
score score cover  value

hypothetical potein [Kytococcus sedentarius] 994 994 100% 0.0 100% WP 0128021921

hypothetical potein [Microlunatus phosphovorus| 283 283 99% 3e-84 39% WP 0138620811

hypothelica potein Microbaclerium sp, UCD-TDU 234 234 99% 7e.66 35% WP 0i7a26117
hypothelica potein [Aestusrimicrobium kvengyangense] 231 231 96% 5e65 6% WP 022010691
rypethetcal prtein [Lutelpuveratus mongolienss] 220 220 99% 7e.64 34% WP 0525040241
hypoihelica potein [Mcrobaclrium sp. Root1433DI] 228 228 90% 2063 3% WP 0556700081
hypothetica potein Mierobacerium sp. Ag] 226 226 9% 9063 35% WP 046772901
ransporter [Arthrobacter sp. M2012083] 224 224 96% 3062 3% WP 0172001221
ransporter [Artrobacter sp. ATCC 21022 21 221 9% Ge61 34% WP 020971531

|Figure 5. List of the top nr database blast hits matching Ksed_07170 |
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[Figure 6. The Phobius results for Ksed_07170. |

The GENFACT proposed gene product did not differ significanty from
the proposed gene annotation for mo st of the genesin the group.One
gene will need further research to determine if the proposed gene
productis correct More research needs to be done

Gene Locus Geni-Act Gene Proposed Annotation
Product
Ksed_07140 nudeoside- nudeoside-
diphosphate-sugar diphosphate -sugar
epimerase epimerase
Ksed_ 07150 acyl-CoA synthetase more information is
(AMP-forming)/AMP-  needed to propose an
addligase Il new gene name.
Ksed_07160 3-oxoacyl-(acyi-carrier- Nodata to support or
protein) synthase Il refute
Ksed 07170 ABC-type mulidrug ABC-type multidrug
transport system, fransport system,
ATPase component ~ ATPase component
Ksed_07180 hypothetical ABC transporter

permease component
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