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These modules of GENI-ACT (http://www.geni- act. or g/) were used to complete the 
Kytococcus sedentarius gene annotations. The modules are described below:

Using the modules and databases listed in the results for each
indiv idual gene for Kytococcus sedentarius it was deter mined that all
of the genes analyzed reside in or on the cell’s membrane. The
differences lie in their indiv idual functions.
Kytococcus sedentarius 07970:
The tes ts supported the conclusion tha t this protein is loca ted inside
the me mbrane as a Sod ium Neurotransmit ter Sy mporter. Infor mation
supporting this conclusion was first found wi th T MHM M, which
provided the graph given in Figure 1 A, presenting the fact that there
is a high probability of the prote in coded by this gene touches both
inside and ou tside of the cell membrane , making i ta transme mbrane
protein. Along with this, more supported was gathered using
Phobius, in which an outpu t of the graph shown in Figure 1B was
produced. This ac ts as a sim ilar predict ion for the localization of
Ksed_07970 and it showed that this gene was indeed a
transmembrane protein . F inally, PSORT-B provided scores for the
different probabili ties for di fferen t loca tions o f the pro tein. The
highest score, a de finite score o f 10 .0, was provided for the
cytoplasmic membrane. This continues to support the fact tha t the
protein is a transmembrane protein.

Both BL AST, T IGRF AM and Pfam concluded that the protein was a
Sodium Neurotransmitter Symporter.
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Four consec utive genes (Ks ed_07990, Ksed_08010,
Ksed_08000, Ksed_7970) from the gr am positive
microorganism Kytoc occus s edentar ius from DNA
coor dinates 807009-813566 wer e proposed an
annotation. These genes wer e analy zed using t he s ever a l
GENI-ACT modules (includ ing Cellular Loc al ization Data
and Sequenc e Bas ed S imi lar ity Data) in or der to d iscover
similarit ies in the genes’ ex press ions. Their simi lar ities to
other genes were test ed us ing Prote in B LAST and CDD to
determ ine their possible r espectiv e functions. Their
similarit ies were determined by analy zing thei r E-Values.
Each of thes e four genes were found to res ide and
function in the cell’s membrane.

Kytococcus sedentarius 07990:
In the geni-act module ,cellular localization , the T MHM M (Figure 2A)
and Phobius tests (F igure 2 B) conclude tha t the protein is a
peripheral,non-cytoplasmic protein. The topology graph shows tha t
there are zero predicted transmembrane helices. The signal pep tide
probability is .242 , so i t is not n-term inus. The protein is in the
revolvase family tha thas the act ive site , according to the first hi t o f
the Pfa m test in geni-act ’s structure-based evidence.There were no
KEGG pa thways found . This supports tha t the protein is most l ikely
on the outside of the membrane.
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Kytococcus sedentarius 08000:
Using th e m od ule in ge ni-a ct, c ellul ar l ocali zati on, a vari ety of tes ts w ere co nd uct ed
using PSORT-B , Ph obi us, an d TM HM M i n o rd er to d ete rmi ne wh er e in th e c ell t his
par ticul ar pr otei n, co ded b y t he DNA s eq ue nce of Kse d_ 080 00 , w as l ocat ed . Ea ch
test su pp ort ed th e c oncl usio n th at t his pr ot ein i s lo cat ed o utsid e the me mb ran e as
a p erip he ral pr otei n. I nfo r mati on s up po rtin g t his c oncl usio n wa s fir st f ou nd wi th
TMHM M, w hich p rovi de d t he gr ap h giv en in F ig ur e 3A , p res en ting th e pro ba bility o f
the p rot ein b ein g tra ns me mb ra ne as z ero , whe re as th e pr ob ability of a pe rip he ra l
pro tein loc ate d on th e o utsi de of the cell was sig nific antly hi gh, a ppr oxi mat ely 0.9 8 .
Along wit h this, mo re s upp or t w as g ath er ed usi ng Ph obi us, in w hich a n ou tpu t o f
the g rap h sho wn in F igur e 3B was e mitt ed. This act s as an oth er p re dictio n f or t he
localiz atio n of Ks ed _0 80 00 an d i t s how ed th at this g en e w as no t cy to plas mic, a nd
its p ro ba bility of b ein g non cy topl as mic was ve ry hi gh, a pp roxi mat ely 0. 9, with t he
pro ba bility of it bei ng a t ran sm em br an e pro tei n, onc e ag ain, si gnific antl y l ow .
F inally, PSORT-B pr ovid ed sco res for th e diff er ent pr ob abiliti es f or diffe re n t
locati ons o f t he p rot ein. The hi gh est sco re, 8 .16 , w as pr ovid ed f or th e cy to plas mic
me mb ran e. This c onti nu es to sup po rt th e f act tha t t he pr ot ein is m ost likely loc at ed
in the membrane, most likely on the outside.

The proteins that were researched were assigned the same annotations that GENI-
ACT recommended. All of the proteins reside on and/or in Kytococcus sedentarius’s cell 
membrane.

Kytococus sedentarius 08010:
The initi al p ro pos ed pr odu ct o f thi s g en e by GENI -ACT is a for m of a Sig na l
Peptid as e e nzy me . This p rop os al f or ge ne p ro duct is sup po rte d by usin g mo dul es
such as Cellul ar Lo caliz atio n D ata, as well as E nzy matic Func tion . As s ho wn i n t he
gra ph b elow (fr om Ph obi us, F igu re 4A ), it i s mo st likely t hat b ase d o n t he a mi no
acid se que nc e o f Ks ed _0 801 0, this g en e c od es f or t he pr od uctio n of a
tra nsm em br an e si gn al p ep tida se en zym e. This c an b e s how n by the p ro ba bility o f
1 fo r si gn al p epti de at th e initi al l eng ths of th e p rot ein , a nd how th e pro ba bility th en
tra nsfe rs t o 1 n um er ous ti me s fo r tr ans me mb ra ne a nd c yto plas mic r egi ons . The
dat a ob tai ned fro m Sig nalP an d TMH MM, as w ell as enzy m atic f uncti on fur th e r
pro vide evid en ce t hat this ge ne s eq ue nce ma y b e inv olve d in t he codi ng for a
signal p epti das e enzy me loc ate d on the cell ula r m e mbr an e. Si gnal p epti das es
usu ally f un ctio n by co nve rtin g s ec ret ory a nd m e mbr an e pr otei ns int o t hei r ma tu re
structures.
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Kytococc us Sedentarius is a m arine dwell ing, gram-
posit ive bacteria that can act as both an opportunistic
pathogen, caus ing dis eas es suc h as pitted kerato lysis,
seen in figure 1, as well as a potentia l sourc e of natur a l
antibiotics, such as oligok etide antibiotics. This bacter ium
is orig inally is olated from a marine environm ent and is
strictly aerobic. It’s optim um temperatur e is 25- 37 celsius,
it is free-living, non motile, and is only able t o gr ow in
conditions with many amino acids present.

Figure 2: To the 
right  is a 
photograph of 
Kytococcus
sedentarius
under a 
scanning 
electron 
microscope.

Figure 1: An 
image of the 
pitted 
keratolysis
disease 
caused by 
Kytococcus
sedentarius
taken by a 
scanning 
electron 
microscope.
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