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Abstract

Arthrospira platensis (A. platensis) C1 are kind of cyanobacteria that contain high protein
content and high valuable substances. Many industries are interested in using A. platensis C1 as a
cell factory to produce desired substances. The aim is to increase their biomass that is usually
grown in outdoor cultivation. A. platensis C1 have to face several stresses including high
temperature, nutrient sufficiency, and etc. In this study, we focused on A. platensis Cl in
response to high temperature stress. We first analyzed microarray data of A. platensis C1 under
high temperature and 250 responsive genes were obtained. Genes were clustered into 5 groups
on the basis of similar gene expression profiles. We searched for common motifs of genes
expressing similarly and then compared predicted motifs with known motifs of prokaryotic
organisms. We have inferred the regulatory relationship from the information whether genes that
express similarly and share a common motif would be connected with a predicted regulator.
Finally, we constructed a regulatory network of responsive mechanism under high temperature

stress of A. platensis C1.
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Anga (Abbreviation)

Abbreviation
TF Transcription Factor
TFBS Transcription Factor Binding Site
A. platensis C1 Arthrospira platensis C1
HSP Heat Shock Protein
GLA Gamma-Linolenic Acid
COG Cluster of Orthologous Group




uni 1 uni

1.1 AnudRguaziisnvestymiiviniside

Arthrospira (Spirulina) WugmiedideaunuhitunieleeluuafiSeiiinsianldusslond
othanawnaidlufuemaaiuguamuesyed  onsdnd  wasmitemenaumg idesann
spirutina ullweTunuefideifandmalnrnisgs Teflushugeis 60-70% voniwmdnivad
Afiusing o Tnsangdnnfiud 12 waglusiandue (uiualsfiv) dnsalududnlu Gamma-Linolenic
Acid (GLA) fiussinineg Tasiamgsrmanuag phytonutrient anmsidenisnisunmdwuin asaring
19an Spirulina awnsadigasuaieniiduiuliiusienig annnudulaings anlamamesealunsela
don Jastulsaile uside uazdunusiedenuadise uagldaniig 9 1Judu (Ciferri et al,, 1983; Belay
et al, 2002; Ciferri et al,, 1985) uenani Liesn Spirutina \JulgeluwuafiFefiannsoduasziuas
uazianwaradeiunaslanatanluwasuosiiy WsquAvlag ldnelimialsa wavlindnansiv awnse
wnzdedldmasniid ImamaL‘wwL?Tmﬁlﬂauﬁaisé’fuqmamﬂiiu (Ciferri et al., 1985) il Spirulina
Iumnmaulafvsianlfdunuudaeswesiiv uazlvoluwuaiioaeiugineg smfaduumdmanas
Fuadlyarngalvifiugnainssy

ogndlsfion  mawedes  Spiutina  luanmznanaudsisnnuduuauasgamgfiin
\WasLuawmaonian Ima%LﬁmﬁuQWﬂmauL%mesqaqmiumamﬁm LazAzanaIINUEILdmouLiuT
vuauEs siasuuasesanmzuindeni dwaldmsiesadivln msadsanstuaiiine meluwad
naRIUNaHAnTaailaNuAnseiusenlunudnvurgliemealulsiag Tu wenan nalamadvinely
nsnoUALDIleguMnTigIes Spirulina SAnududouguasdsliifuiidilafivme danfu nsruaums

WLNARAANISINIZIAYS Spirulina Fevinlasan

ilefazmuamierinUiinamandndunaves  Spiulina  Jadnduseatilamshaunelu
wadues Spirulina lunsmevausieanzadeniiuasuuladly Tnsmsdnwinismusumsyinay
189 Spirulina TuseAuBu (gene regulation) AnM1sAnwINUTAETInUS U e eralloufionauaues
soanneidsundasly Imamsmé“augﬂLLUUmsLLamaaanmaaﬁu%agﬂmuqulﬁms Transcription
Factor (TF) waggunuumsuanseenvestuiiiiaulafie nisuanseendamiu (Co-expression) Fadu
gULLUUVi@]’ﬂ%LﬁmﬁuLﬁaﬁuﬁmmL?{Ua%’aqﬁumé’mwﬁwﬁ NI TWUINT  (Heyer et al, 1999;
Spellman et al, 1998; Eisen et al,, 1998) lag8uazgnaluausiuiu (Coregulation) Lﬁagu@;ﬁuﬁmi
WaneaN3IUAY (Co-expression) warawlnaidubudifl cis-requlatory element Tiuiloufuuuudiinmes
Tushuso$ Gaasviliignatuaudne TF wiadeatu vonaind snnsdansdmudnt SufiGesdalndiu
vulaslulen  (Co-localization)  fluudltiufiasiinsuansesnsaufusngas  (Dottorini et al, 2013;
Hershberg et al., 2005; Boutanaev et al., 2002)

Aatiy nuITelazaiimuduiusBuAIeY1en1IAIUANNITYINAIUYEEY (Gene Regulatory
Network) Ingadetayadniuuailudues A platensis C1 Yeyanisuanseenvasdunmeldaniiznanu
PN igawuuNAnyLuY High-throughput lusediudlul uazdeyanisvinng cis-regulatory element
waemudnius Inenaildagiludanudilanalnnisvinnuves Signaling Pathway ineuawedsie

Y a 39 v & = al' v v o a Yy A )
anniznaiugmnnias dlviiauds TF Ngnnseduliviau Bulatreidudhvmngves TF wagnisaivaugy
Tiuansoonmuafimuualilasgigls
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1.2 dnguszasAuadlasenuidey
iiefnwnalnnismuaunisyiuvesduly Arthrospira (Spirulina) platensis C1 aneldantiy
gauniladlage1denisauluANETUSIBNATEYIEAIUANNMTLAAIDBNYDIEY

1.3 29UAYR4lATIUITY

nATeir AL Baeotemuauminuresdures A platensis C1 lagondy
Joyaauedns laun  Teyadluuuazdeyamsuanseenvesdungliannvenmgiias laevihnisdangs
pudanediin K-means Clustering maﬁ?uazju@u%gaﬁﬂﬂﬁwma cis-regulatory element e
Anuduiusvesduaztldlunisaihansevienivaunsviuuesty  uasdudunnuduiusvesduly
WP30Y AL TVIUNIUITIUNTTY

1.4 e FINAFIY LAZNTBULUIAMNANYBSLATIUIRY
mawdsunlassedunsuanseanvesdudunalniwad  Spiruina  Wlunismevausssie
dwnden  dduihefigansudsudasiidmaroiinadunavesamie - Sduileflazemuaudiina
KAHARTBINTNIZIAEY Spirulina Fssududasfinsnwnalnnsemuaunishaulussduiu Tnevilugu
ﬁﬂﬂzgﬂﬂ?UﬂMW%@MﬁuLﬁaﬁ cis-regulatory element Fiwmileufiuuuudiia promoter #wegyiil TF &
denfuansennduly uilisdudesiulunafientu fuly cis-regulatory element 3susuenda
msUffuiudfumenisnsinty fefadansuansoonvestuasiiatumeldaniieuis winiu Fe
winiinsfnwnsuanssenvesBumelfaniizsing Jeifunumardaiiowilugadlanalanisaauny
msvhemesduniy  nanfedeBugnmusumdoutunieldiannenils  Buasiinsuansesndauiu
uenniifsfinenudniBuiiianteenndeutu fnavdedndiuuulaslilen wiedesilndfuuuauas
fravasans DNA Tagende bidirectional promoter  slatusudseiitefoamsfumeannuduiugide
\ATDILNTATUANNITYINNTUVBIEY (transcriptional regulatory network) medayadiduiuadluuves A
platensis C1 (Supapon et al,, 2012) LLaz%a;&aﬂ’mLamaaaﬂﬁuaaﬁumaiﬁaﬂwazqmugﬁqmﬁaﬁﬂmﬂalﬂ
nsmuRuNsLanseenvesdiumeliannzeumniige  Tnseyuueuduiusvesduainnisidulansesn
Swfuegnauaudae TF wliaieatu eudisiusiBasdotiensmuaumaihnuresduiiazuandyi
WiudsnguuesBuiignauaumieuiilas TF dauileq uazvsvenfedfunisaunuues TF Snde
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UNA 2 NISNUNIUITTUNTSN/AsaumATitNe U

a '

2.1 PMIneUaUaLRRaNIITau)igevasamedluzaun (A. platensis C1)

v Y

2.1.1 ammedlugaun (A platensis C1) uazuszlovy

awswaluzan  uamseifawddgynanmsiiegnann  insisduamieiiiiusslovd
vannvay Loy manAnensaiy ewnsdnd esdens waskdasusiieatue filidesniviina
TUsfuuazauAme g Jafetosiu nanlusudidy Tnlalserdu waziuiualsiiu (Spolaore et
al., 2006)

amealugaudumunedideunuhiuidslveluwuafiForiands Seansaiuld leeily
wupfiSeanvarlavlassainaenfsiuaaelinanadiuiy  lnedlaseasiewaduuwusy  (Membrane)
uaznalnmisldpendiauiedetuiiy uasdiaunsadunnziuaddadofndnde dufu looluwueiiGe
fnasgnlfiduddTinduuuilunsfinynssriumsdaansiuas wumsfnvaniislaonss vl
dlosnleelusuaiiSeiinseiayiulafinmsunndedisutuiis wasiaududeutosninfivann way
iesnnfinduddi@infegivi  Feiliiuliaunsadonanmundonfivanzandmiunsissyiduln
wazn1sunsiuguesiuls 2993573nveuiuisreudradulumuanimiinden vihliiulidetadunaduain
meven Wy Anufeu Anadu uas waznsinasevnsdnie uwiimduddiindidudeugs Weeu
fuleaTuuuafide deiu nsAnwnalalussdulanafineuausstetafonaduanmeuen Safndinsly
lgelunuaiiSendnwinalnmsneuaussiedaiinieuen

wenandl - dagtuldtinmamaduvaresiluvesamiealusiunis 5 aeiusuda ldun
Arthrospira platensis NIES-39 (Fujisawa et al., 2010), Arthrospira PCC-8005 (Janssen et al., 2010),
Arthrospira maxima CS-328 (ref), Arthrospira platensis Paraca (Lefort et al., 2014) Wwag Arthrospira
platensis C1 (Cheevadhanarak et al, 2012)  @sgnifiulily FTP  wesgrudoya NCBI
(ftp://ftp.ncbi.nlm.nih.gov/genomes) Arthrospira platensis NIES39 LfJULﬂEJﬂmEJWubfLﬁEDLVhﬁy’u il

o o =

GRINIGEIT GG T

2.1.2 NsRaVEURIRRAN1IENAGUAEUDNYRS lwen luLUATISY
nanevauasasteanIaznafuneuonedlzeuwafide  nalnfluguduil 21 Tnedl
Wsfiumwwes (Sensory Protein or Sensor) lasuduiaandnsineuen vliiinswasuwdasnigly
Wiflueuwed Wsfuwuweiizddyaranientunmsvasundadudt Wawdlndddug  vielusiu
nsuainees (Transducer) dazmunumsuansoenvasBuiinevaussioannznafunieuen 1WAy
NIUARILRTANI0ANTEINYRT DNA Tngnse uarduiudiuves DNA uasaiuaunisianteanveddu lu
fign TWshuvdemuslaiuniles (Protection Protein or Metabolite) gnasiatuiiietaedditinly
Usuisedawndenln egslsfinn guvnigeensasinansenulnemswelassaiiaves DNA waztdy
awRliAnsUABuLasesNsuanseNBBUT LN

12



Stress

Sensors

|
o Signal transducers
-y 1

DNA

i |

mRNAs

1

Proteins, enzymes

|

Metabolites

—l

Acclimation

JUN 2.1 unun1wns¥uiaash (Perception) nsauRudu (Transduction) wagn1susudivesad
(Acclimation) Aa@asn (§Ua1n Zorina et al,, 2011)

2.1.3 nMsnaudauassieanIIzaungigevesamsealusiui (A. platensis C1)

Uagtuiinsfnwinisuanseenvesduluamsealusiunnieldanzgaumaiias  (Panyakampol
et al, 2014) MsAny MU Awasnsalunsduaneiuasananiuil Weamsedlusauigniuden
ngamgl 35 °C LU 42 °C Wuna 2 dalus venani wdsnldauoudunan 24 Hlus dms
anasuastmiinuis (Biomass) uwasUinalusiu wazduianisazauanslulemsaiiuanniudie  ms
novauawesalugAtnAsdesiuBulungu Heat Shock Protein (HSP) Bulungy Signal Transduction
wazBulunguendueuuaslulasiou uagBuiiieadeaitu Inoreanic lon Transporter duiununiidey lu
winwazlulagg

2.2 nMsadrun3edienisnduaANdy (Regulatory Network Reconstruction)

2.2.1 181UUATANVNIEVDALATIUIBNTAUANEY
& =~ & A a a v =
\weUnen1sAIuANEY (Regulatory Network) LduipSetnemedivingrilasuaiuaulaunn s
I v u ¢ a - o o U
Wumsssyanuduiusidemuaunsenindunvimtnaiuny (Regulatory Gene) fugudwing (Target
Gene) Nsfiumiesetien1sauandudunuiiiiunumgaasiinnudAguin lududluana inszeie
Tidlanalndeusgnmeluwadivesdalidinninnududeougs uasduibiidilanalnnisnevauewiodnsn
Mamelulazneuenvesddldin  Tetensmivanduildnuauzilouaietieiily  AeUsznausie
Node uay Edge Fasvwnefaduvselusiunivay uwasanuduiusiBemuauseninguiulusiuniuny

AUAIAU
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2.2.2 MIBYNIUAMUFUNUSITIAIUANYDIBU (Inference of Regulatory Relationship)

HagtuiEmannnedignassiusnidieldlumseynuieetenmsemuaumshauresdu 1wy
Lee UazAmy (2002) Way Bar-Joseph (2003) ¥n153tAs18%M cis-regulatory element Ushiadluslumes
fmihiiduiu TF luBad (Saccharomyces cerevisiae) waglitoyadianan Tumsouuuedotienis
muRuBy eglsfiy TF agvinuamznamig whiulduegiuanmewndon nsfum cis-
regulatory element Tunuudisnann JadwisanisiWamensdutu@enianin (Physical Interaction)
lilfuadRansdufunuanefiuiase dafu  nsléfoyanisuanseenvesduluniseyuuiadotnenis
AuAuNTuaRsEeNYaBuind NNty Smsfinegienerndunislifeyanisuansoon
vostu 1y Joya DNA lilaseniisd deyadduiua DNA wazdeyaifeafuviniivesdu uiflooyu
WA3DUIBNTAIUANNITINIUTRIEY (Pilpel et al, 2001; Wang et al., 2002; Segal et al., 2003; Beer
and Tavazoie, 2004) Tng Xing Way van der Laan (2005) LﬁuﬂajuLLsﬂﬁIﬂﬁ%’mmﬁﬁIumsa%ﬁaLf-ﬁasu'w
muANMhnuesduiifiruaenadeatunisudsunUasmsuanieenvesumeldiouluineg mams
naaedagordetoyanisuanteanvety Jeyaddiuuauulusiumes wavdeya Transcription Factor
Binding Sites (TFBS)

2.2.2.1 mslideyanisuanseanvasduriieaiaadetnenisasunuiy

w3eteAmuANBudunadaineauduRusLuy  Co-expression (Co-expression Network)
iesanmsuanieensauifuvesduinazuansdohiifiAsadestu  o1vazneasvidlioulesifivhauuia
wAUeATa (Pathway) Wienifu viieBuiaesonvasiivadestudeitamunns wasniduannnitddydivh
1ﬁﬂa;m§uﬁmmamaaﬂiamﬁ’mwmzﬁuméwﬁﬁ Transcription Factor Binding Site (TFBS) Twiloufiu 3
gnAURNAIY TF wfiafiediu uifuil cis-regulatory element Mwdlouflisnusiosgneiuaunoudy
el (Heyer et al, 1999; Spellman et al., 1998; Eisen et al., 1998) yonanifdsenuiuandls
Fuhmauansoensauiuvesdu enmandumnednuazmatosvedumdduiieglndiuuuiluy 01
BonldBunduiiiing Co-localized fu aMnmsAnwves Dai wazan (2011) nuinsdniiesivesty
vuilusnfulllFfulvetnedy  waelinAdedundninnilBusuauduiusseniunauanseendauiures
guiusiunilsvesguuulaslulen (Dottorini et al, 2013; Hershberg et al., 2005; Boutanaev et al,
2002) lddiFnuuugaileavansuiin fufluanseonsmiusinazgninFeaiiludnuazadie Operon 3
wainsliiunBuuudlualilisessinogegu Lwiéfua@:ﬁ’uﬂizmumiﬁwmu%qgﬂﬂ,u Signaling Pathway
waz Metabolic Pathway (Hurst et al, 2004) fmaaud1AYIINITUANIDNTINALYDIEY 98tn
Ao liarwadadusshannuasinunivuenmdinduitinnesiuasiununuduiiinsuansesn
sl Adudiuauinn fnsed 2.1
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M13197 2.1 1uteyanIsuanteens iU (Co-expression) MAgateariuiy

Species Database URL
Cross species
PlaNet http://aranet.mpimp-golm.mpg.de/
Arabidopsis
ATTED-II http://atted.jp/
AraNet http://www.functionalnet.org/aranet/
BAR http://bar.utoronto.ca/welcome.htm
COP http://webs2.kazusa.or.jp/kagiana/cop
CORNet http://bioinformatics.psb.ugent.be/cornet
CSB.DB http://csbdb.mpimp-golm.mpg.de/csbdb/ dbcor/ath.html
CressExpress http://www.cressexpress.org/index
GeneCAT http://genecat.mpg.de/cgi-bin/Ainitiator.py
GeneVestigator | https://www.genevestigator.com/gv/plant.jsp
KappaViewer 4 | http://kpv.kazusa.or.jp/en/
SeedNet http://bree.cs.nott.ac.uk/arabidopsis/
Oryza sativa
OryzaExpress http://bioinf.mind.meiji.ac.jp/Rice_network
public/script/index.html
ATTED-II http://atted.jp/
Populus trichocarpa
COP http://webs2.kazusa.or.jp/kagiana/cop/

2.2.2.2 mavugluslunasuas cis-regulatory Element (Prediction of Promoter and cis-

regulatory Element)

Hagthuiinieslefldlunsinnelushnnesdias cis-regulatory Element TudsiTinvdialusnn3
Tonduauann fauanslumsnsil 2.2 Fsuszneuseindosdiolummiunsuazgudeyaiesiu Regulatory
Sites wag TF vadlusanslen

15



a

A519% 2.2 iesesilolunsviuneglusluwesuas cis-regulatory Element dmsudsdidinviinlusaslon

Name Type Description URL

Softberry Tool - Predict prokaryote promoter http://www.softberry.com
- Find DNA motif

PePPER Tool - Predict prokaryote promoter http://pepper.molgenrug.
- Find DNA motif nl/
- TFBS search

MEME Tool - Find DNA motif http://meme-suite.org/

PromPredict Tool - Predict promoter

RegTransBase | Database | - a database of regulatory interactions | http://regtransbase.lbl.gov

based on literature and an expertly
curated database of TFBS

PRODORIC Database | - a database about gene regulation http://www.prodoric.de/
and gene expression in prokaryotes

SwissRegulon | Database | - a database of genome-wide http://swissregulon.unibas
annotations of regulatory sites .ch/fcgi/sr

2.3 wsavrenmisaauangululeelunuaiise

Tulusendlen (Prokaryote) Buflegfinfunanss Suvu DNA meifieriu fhageglusuuuuves
Operon wagdinsuanseansaufufiuuuy Polycistronic mRNA Ssdumaniasiigniduduremsuaniean
(Transcription  Initiation)  #isuviadientiu ﬂavl,ﬂLLazé’mﬂﬁmmimUﬂumiéuqﬂmsu,amaan
(Transcription Termination) {uuuuiiisafiusae Tneviluddluslmidsnou TF Yesniisiuiu Operon
awshlilusiu TF wikdesimihiriunumats Operon vdoBufignaiuguine T fenfuiiTegn
3871 Regulon w81 TF Hu uaz Operon Wil ausnegluvaney Regulon Nguves cis-regulatory
element ﬁgﬂﬁmfﬁﬁw TF 1Reniu 138091 cis-regulatory motif 38 binding site motif N15AUY TFBS
TulweluwupiiSelagninegiaunsviate 1wu Arun wagay (2013) vivung cis-regulatory element Tu
Synechococcus elongatus sp. PCC6301 1neldis phylogenetic footprinting 331U MEME suite
(Bailey et al, 2009) Fuduniosionalildnsundumosiun (Arun et al, 2013) ﬁﬂﬁ;ﬁ’uﬁgméﬁagaﬁ
Wiususindeya cis-regulatory element yodlaelunuaiisel3dede CyanoCis
(http://cyanocis.uohbif.in/) Falgviune cis-regulatory element lagle35 Comparative Phylogenetic
Footprinting andeyaddiuiuaratlgeluiuaiiiss 14 wfia n15AuUM cis-regulatory element &
NANWAYID Lwﬁ%‘ﬁﬁmmﬁaumﬂﬁqmiuﬁaqﬁuﬁa Comparative Phylogenetic Footprinting
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= aa o a aw
UNN 3 25N1TATLUUIIUINY

mMaAsuawnunawieanmadon  vhlidsdidisusudaiiesysenluanniuasuudas
W eflevdleanalnmsvhauvesnssuiunsmadninenmeluwadues A platensis C1 Tuns
povauasiadIIIINMEUsNLaTan IAdeNTIABULAdlY 151 3nhnsfnumnudiiudidasdetie
AIUANEU quwuﬁé’ﬂﬁlé’fﬁ’lﬂﬁﬁwm%su'wmuauﬁu (Gene Regualtory Network) 983 A. platensis C1
fineuauswioannzeamgligs  lavadnnuduiusonduiiimsuanieensiudu  Tnsendedeyalulas
919156UUU  time-series  meldannzenmgligs  uazvhmsdanguiiodumiuiidsuuuunisuansesn
wiloufumeldina ntuldimamBufiausognauaudie Regulator Fafeatu Tasmslasesin
cis-regulatory element iauﬁumaamjuﬁuﬁguLmesLLamaaﬂmﬁauﬁu MMTAATIEARINANIVINIAT
dilanalnnismeuauesiogamgiigenes A platensis C1 andu daguil 3.1 Tasfiseasdeans

v
v

AduauITeRatl

3.1 doyaitlélunuide

foyadlunves A platensis C1 limsdusivsmlilugudeyaiidedn  ArthroBase
(http://sbi.pdti.kmutt.ac.th/arthrobase/) %agna%’w’ﬁumﬂmaﬂﬁjﬁ%’ﬂ%ﬁw&mwuLLaz%amiaumﬂ A
platensis C1 fguiiuansoonidiu mRNA (Protein-coding Gene) siaviaia 6,108 S wazdufiuanioaniiy
RNA (RNA Gene) 45 Bu wnBuitvmaiinufifios 3,757 Buflannsnssywindld uazduunaungy
CoGs I 3,459 Bu Tnesuuniduduivimihfidueled 952 Bu wagufivhuiiidu Transporter 345
81 (Cheevadhanarak et al., 2012) wagwuinussune 217 §mﬂu§uﬁLﬁ'wﬁaqﬁumamuqummamaaﬂ
YO9EU 19U guiuﬂfju Sigma Factor, Transcriptional Regulator waz Response Regulator Hudu
(http://sbi.pdti.kmutt.ac.th/arthrobase/)

3.2 mynseideyalulasanfisdvas A platensis C1 agldian1izanmgiigs

foyalalasorfisdililunuided Wudoyalilaserfisdiuun Two-channel Tasamredlusan
gnideenglianmzgumgiiged 42 ssrmuwaidea uLUU Time-series 12a1 20 60 120 240 waw 480 il
AU warlessimBuiiinisuantesnuansnaiy  egniitudidny  Fuduiufinevaussieanioy
guvniigs sheinesiielunisiinsiesilulasendlsdfififedn Limma (Smyth, 2004) Tagdn Cutoff 1 Fold
Change (FC) > 2.0 38 FC < 1/2 (Log of FC > 1.0 %38 Log of FC < -1.0 ) way P-value < 0.01 &

PN TTUTINTWERIBDNUINNIANIEUNR (1IA17 0 W) FBUVNVIDLBLNINEDIYIN ANUAIRU

3.3 Msdanguduiisinisuanseansauiiu

fuiiiinisuanseenuanisiusgnaiidodidny FeiBnisdangu K-means Clustering laefinng
Ussliludn K lngaudiodn Within Cluster Variance fitfosiian @s K=5 ¥ilie1 Within Cluster
Variance fifntfosfign wazdenlduinsta Cosine Distance Faannsa¥alésguuuunasuiunmnis
wansooniimiloutiu

3.4 NM5917U"18 Operon ¥4 A. platensis C1

gundinisdasesiadu Operon aziinisuanseenniouriu lneaed Regulator WhAUANIANIET
U3t Operon  v3entiduuninvas Operon wihtiu detulunisiasigrinn Motif Taufiuvesngudu
= o & o Y a o v & ° Y oA o A o &
et nduiazdesiiansannsdnseswiady Operon Tunsvineg Operon dngudulansaiuReuludadl
(1) Budpaiaiauuaty DNA (Strand) Traderiu (2) Buiegindusewineiuliiiu 100 wa wag (3) Buil
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wanseenuy Transcript wudiediu (ngerdedeya RNA-seq vesiesUfjiinisamiemalulad ves
aotuimuuasinousulssnuduwuy 195, iy Suludeyandsldlafifiug) windieidunguign

viuneandu Operon

3.5 NMTAATITHAMUFUNUSVIBUINN5H cis-regulatory element SAuAU

WleuBudil cis-regulatory element $auiu iEINNsFUNGUEUTIuansenT iy Tag
T38msdanguuuy Kmeans uazutsBuoandungudes antudevinfusn 250 wamnsumis
Translation Initiation Site Inefiuileguu Operon RBafuszinnsaamzdusieginogauuae
Sense Wa¥Y@AUUATE Antisense warldia3osilo MEME (Bailey et al, 2009) Tuniséum Motif 7id
Safuuunguiy fMensiiansan 3 Motif usniifinzuuugigaanfisnsanieu & Motif Smnamiloudy
wnnelunguiu wazdsingeguubudmuunnlungu Motif fsnanfezgnitansandy cis-regulatory
element vasngudutiy ieldlunmshune Regulator fiaunsndhduldluduneuseld

3.6 N19¥11U"8 Regulator fanunsaduiiv cis-regulatory element

\iefivzyhuneg Regulator filanansaduifu cis-regulatory element 151l8 14 TOMTOM (Gupta et
al., 2007) dwihnsifiey Motif Mvhunelsiugudeya Prodoric a5t 8.9 dudugruteyafiAusius
cis-regulatory element maﬂaﬂﬁ%esmmﬂﬂiﬂﬁiamﬁ ‘i’mﬁd%aﬂa%aﬂ Transcription Factor (TF) i
aN503URU cis-regulatory element fsna1n TOMTOM azviiune cis-regulatory element #ifiAanu
AANBARINY Motif mnﬁqmm%ﬂ TF flanansaduiiu cis-regulatory element sanaslel

3.7 mAwneiauduiusueduiiuanseansouiy

ileflazmanuduiusuestuiiuanseensamiu Mnduiinevausieaninygumnigeosiel
WodAgy 13714 Pearson’s Correlation Coefficient (PCC) TunsAnwiaauduiusszninglusiug nis
uanseenvesduaosdundeyalalaseniisdisnan Tasidon Cutoff # PCC > 0.90 Fadumnuduiusids
el

3.8 N19YNIUANNTUNUSITUATDUIIAIUANMTIINUVRIEY
TunseyanuANUFuRuSILATeTIIAIUANNSYINUYeIEY Inslumanuduius 2 wia (1)
AMUFURUSIEIINBuAUduLay (2) MNUENWLSTENINBUAU Regulator AmduTUSIEIedunudu 1
Nnnsiiduaesdulag fnsuanseensiudu Tasendedoyalulasensisd dwumnudiiusseminedui
Regulator léa1nnsvinune Motif vesBufiuanseensaufuuasdum cis-regulatory element fifiAa
ARNYARIAU  Motif ll’]ﬂ‘ﬁlijﬂ warviuie Regulator fi@unsaduifu cisreculatory element 16 uasz

& &

Wetagliiiupnudsiusidaeu  Sahanuduiusiammaunnaduniedis srewmsesile Cytoscape
(Shannon et al., 2003)
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Microarray
Data

'

Microarray Data

Analysis
Significantly
Responsive Genes
|
v v
Gene Clustering Regulator and Non-
l regulator Genes
Genomics Data Gene Clusters l
| ¢—1 Co-expression Analysis
Operon Prediction l
¢ Co-expressed Genes
Motif Analysis J’
l Biological Relationship
in GO and Pathway
Prediction of Regulator i

[ Predicted Regulatory

F Relati hi
Predicted Regulatory ela '?”5 Ip

Relationship v

Network Reconstruction

.

Regulatory Network

Ul 3.1 ununuaRannsINsTnydde (1) Snsesiteyalulasendlsd () danaudu (3) viune
Operon  (4) AAs1ey Motif Sauiuvengudu (5) vimng Regulator flansaduiu cis-regulatory
element 16 (6) AT ziN1SHAAIEBNIINAU (7) AUMANNELNUSSEINIBUMEY GO term Wag Pathway
uwaz (8) adnuAIevelieruANEy
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= a
UNA 4 HakazN158AUIIgNa

Tunsinwinalnmsaiuaunisuansesnvesdulu A platensis C1 meldannzaamgilgs me
Toyalulasorsisduuuddiuiian (Time-series Microarray Data) Uazdayaaiauiuadluy vilviisnanine
vhuneaudiiudidainiuey fMeauufgud Buiinsmevaussieannznasumilouty fuwlthiiiey
gnausumieny warBuiiMotif fudtnaluslumesadretu fuualiuiazgnaiunuse Regulator wila
Feoatu daly idddmmmsalaestilumsdumarudiiusBenivauues A platensis C1 mold
anmzgamiig Inedumnguiuiifimsnevaussadieduluannzaamgiigauazium Motif  Aifisaurdy
YosBuimanil

4.1 Builuanseanuansnafusgrsiiioddgynelfianizgamgiigs

mensesiteyalilasendisduesamsiealusiun A platensis C1 fgunaing Limma deeglu
Bioconductor w84 R programming a1nn1sdadenduiiinsuansesnusnasfumunaiegsiivud iy
wutdl 250 Budifianuuansnseesfideddniisedu P-value < 0.01 waz Fold Change > 2 (Log(FC) >
10 wer LogFO) < -10) dwandBluenansdindn 1 Tuswouiliiflemdduiiviminidu
Transcriptional Regulator Fafifide SPLC1 S100480 é’]’mag‘[,umjmm XRE (Xenobiotic Response
Element) family transcriptional regulator %deJuﬂEjﬂﬂiau (Protein Family) ﬁﬁ%mﬂ%wj helix-tumn-
helix DNA-binding motif findnendetuves Cl repressor Wag Cro proteins U84 A bacteriophage 1Usfiu
fananviiliAn DNA dufailawudiin Nterminator winnuawnsalumsdudu DNA gnaaunsilag
Tawueu C-terminator (Durante-Rodriguez et al., 2010)

4.2 nguiuiinmsuanseansauiunelianiizanmgligs

NNTIANGUEUAILTANBETYU K-means Clustering muu1nsinkuy Cosine Similarity wazen
K=5 VilAldduiifinsuansoonsauiu 5 nau TasBufimanszanglungueiney dmsedl 4.1 1511683
dsvguuuumsuanseenvesBuluusiazngu lagldnsmlidunansguuuunisuansesnvesiiy fguil 4.1
wuIngudl 1, 2 uag 3 finsuansoenuuuifistudedisuiuaniazund (Over Expression) Taofinguil 1
finmsiasuulastoslugas Immediate Response (20-120 w1 wazifindilugng Long-term Response
(120-480 w1i) Euﬁmau‘l,aﬂuﬂejmﬁiﬁu,l,d SPLC1_S100480; Transcriptional regulator XRE family,
SPLC1 S300580; AAA ATPase central domain protein, SPLC1 S310230; 2-alkenal reductase,
SPLC1 S53161; methytransferase type 11 Way SPLC1 S541980; Sulfotransferase B

a

SPLC1_5100480 viwihillu Transcriptional Regulator faieawiiufivansesnluanizanmgia

'
a

naun 2 In1suanseaniinluiie Immediate Response wazanadluyds Longterm Response 8uil

D

\Rendosfunismevausssiogamgiigimatsiiu 1¥ud SPLC1_S010870; molecular chaperone Dnak,
SPLC1 S170980; Chaperone DNAj domain protein, SPLC1 S171000; Small heat shock protein
molecular chaperone, SPLC1 S310010; ATP-dependent chaperone ClpB, wag SPLC1 S630200;
Histidine kinase ?ﬁaag”tu Two-component regulatory system  vihuthiilunissudaaiaaindai
Meuenyiindneg uazmouaueawIndouiUAsuwlatly Sszvihutihsansu Response Regulator 8ndh
wile mjmﬁl 3 dnsuanseenlndlAssiunasntaeal (20-480 undl)  enviudu SPLC1 S170410;
Chaperonin Cpn10 e SPLC1 S170420; Chaperonin GroEL ﬁﬂ’ﬁLLamaaﬂﬁQdmﬂw{iN Immediate
Response LWiwﬁuﬁaaaaLﬁm%aah”‘um3‘1J%Uﬁwiaﬂ’mﬁﬂaququﬁqa waznguil 4 uay 5 finsusns
98NLUU (Under Expression) Aaeav1aiian (20-480 11fl) landl ngudl 4 Aese iftudnsuansoontufias

20



tiow TunquildifufiAediasiu nitrate ABC transporter fiuansoonanaseensdifodndnf 4 fu Feglu
Operon gy laun SPLC1 S412180; ABC-type nitrate/nitrite transport system substrate-binding
protein, SPLC1 S412190; nitrate ABC transporter inner membrane subunit, SPLC1 S412200; nitrate
ABC transporter ATPase subunits C and D, way SPLC1 S412210; nitrate ABC transporter ATPase
subunits C and D luvnigfingudl 5 eoe anAnsuanseenasiiazties Buiraulalunguil 5 Ae
SPLC1 S240060; Ribulose-bisphosphate carboxylase, SPLC1 S240070; Chaperonin family protein
RbcX, SPLC1 S240080; Ribulose-bisphosphate carboxylase %'!ﬂag”lu Operon Lagnfiu

M19°99 4.1 Nan15IANGUEUAILITNITIANGULUY K-means

nau Y
1 26
2 32
3 83
4 57
5 52
Cluster 1 Cluster 2 Cluster 3

Exprassion kevel

050

Cluster 4 Cluster 5

Expression level

oso oso

JUT 4.1 Usuun1suansoanvesdululdazngy Wudnifesuuuun1suanioanvesdu wasidudunspe
ALRRLrRINISHanseandmsunguluwsavngy

4.3 Operon 984 A. platensis C1 fSuBuiinauauasfaan1Izauuiigs
dulfiauuulysanileniinsenduvegludundeuninisidsuudasegiane  Fausunae1msdin
MILTUTS 8aRAIIUIIASI FafiFnmanisndudanouausansildsulUatvedauindausienis
WasUsSEAUNISHANIRaNYREY  J9nsilduullatseiuniswandeanvastuiniuseddiasaisuaumas
asemsoug  Mendusiensuanseenueddu  nsdaaswmlusaulnfsedunmsdutomasau
ace va o = a ada = a v a o & ' A aa '
sysuvAdseeniuuliuwumidudditisuuulsasleniinsdnsesiwuuidungurienseni
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Operon  @aguiteglu Operon Lagatuinaziivimiettesiu Janisnazuansoanunseuiu 1wy Lac
Operon (Ralston A. 2008)

A. platensis C1 HududaiTiauuuivsaslenvianils BudsdinisdniSesiauuy Operon e
nslimineinsegadua TunsinsgsimMotit usadusluwesves A platensis C1 131398 03fnW
Tnssadawesuriou mnBufimsdaidosiiuuy Operon  Bulegnignwintudaasgninuniiaszsion
Motif W51 Operon %Qﬂmmuﬁﬁuﬁwﬁﬂqmmwﬁu Pndufiuanseanuanesiuagafideddaynnels
anmrgungiias $1uau 250 Bu fBuiilassadauuy Operon faun 14 Operon dsfis1uau 48 Bu iy
5197 4.2 Inediduitezilassadraduuuy Operon dosiudoulusdl

(1) nguiuidu Operon avfosfiszaziisszninadulaiiiu 100 Lwa
(2) nguBuidu Operon \Juduiiwiiiedeaiu
(3) nguBuiiu Operon aguuae Transcript Weariu Inedaunnaindeya RNA-seq

M1919% 4.2 #an15v1Une Operon U84 A. platensis C1 dwsuguiineuauadsioanzaumnilg

Operon Gene Co-transcription | Strand

1 SPLC1_S100410 (hypothetical protein) NA -
SPLC1 S100420 (hypothetical protein) NA
SPLC1 5100430 (hypothetical protein) NA
SPLC1_S100450 (hypothetical protein) NA
SPLC1_S100460 (hypothetical protein) NA
SPLC1_S100470 (hypothetical protein) NA

2 SPLC1 S170920 (putative short-chain NA .
dehydrogenase/reductase SDR) NA
SPLC1 S170940 (hypothetical protein) Co-transcription
SPLC1 S170960 (peptidase S1 and S6 chymotrypsin/Hap) | Co-transcription
SPLC1 S170970 (hypothetical protein) Co-transcription
SPLC1 S170980 (chaperone DnaJ domain protein)

3 SPLC1 S360590 (sulfate ABC transporter periplasmic | Co-transcription +
sulfate-binding protein) Co-transcription
SPLC1_S360600 (putative magnesium transporter) Co-transcription
SPLC1 S360610 (hypothetical protein) Co-transcription
SPLCL S360620 (MgtC/SapB transporter)

4 SPLC1 S170410 (chaperonin Cpn10) Co-transcription +
SPLC1 S170420 (chaperonin GroEL) Co-transcription

5 SPLC1 S271220 (peptidase M42 family protein) Co-transcription -
SPLC1 S271230 (hypothetical protein) Co-transcription

6 SPLC1 S410610 (pentapeptide repeat protein) NA -
SPLC1 S410620 (hypothetical protein) NA
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7 SPLC1 S532900 (hypothetical protein) NA -
SPLC1 S532910 (serine/threonine protein kinase) NA

8 SPLC1_S012010 (cyanate lyase) Co-transcription -
SPLC1 S012020 (hypothetical protein) Co-transcription
SPLC1 S012030 (hypothetical protein) Co-transcription
SPLC1 S012040 (nitrate ABC transporter ATPase subunits | Co-transcription
Cand D)

9 SPLC1 S060120 (tRNA pseudouridine synthase A) Co-transcription -
SPLC1 S060130 (ribosomal protein L17) Co-transcription

10 SPLC1 S412180 (ABC-type nitrate/nitrite  transport | Co-transcription +
system substrate-binding protein) Co-transcription

SPLC1 S412190  (nitrate  ABC  transporter  inner | Co-transcription
membrane subunit) Co-transcription
SPLC1 S412200 (nitrate ABC transporter ATPase subunits | Co-transcription

Cand D) Co-transcription
SPLC1 S412210 (nitrate ABC transporter ATPase subunits | Co-transcription
Cand D) Co-transcription
SPLC1_S412220 (hypothetical protein)
SPLC1 S412240 (hypothetical protein)
SPLC1 S412250 (hypothetical protein)
SPLC1 S412260 (hypothetical protein)

11 SPLC1 S240060 (ribulose-bisphosphate carboxylase) NA +
SPLC1 S240070 (chaperonin family protein RbcX) NA
SPLC1 S240080 (ribulose-bisphosphate carboxylase) NA

12 SPLC1 S420050 (hypothetical protein) NA -
SPLC1 S420060 (hypothetical protein) NA
SPLC1 S420070 (subtilisin-like protein) NA

13 SPLC1 S510240 (translation elongation factor Ts) NA -
SPLC1_S510250 (ribosomal protein S2) NA

14 SPLC1 S540710 (glucosylglycerol-phosphate synthase) Co-transcription +
SPLC1 S540720 (FAD dependent oxidoreductase) Co-transcription

4.4 NMFIATITHNTUENIDBNIINAY

dlofinsannisinmuduiusvesiusie Pearson’s Correlation Coefficient (PCC) Tneld PCC
> 0.90 Wudlduaun 247 FudemnuduiudiBauan 2,839 Audug waswuinBuit e udTuS
vidofinsuanseeansaufududuinniian Ao SPLC1 S030430 Fwimiiliu Nitrite Transporter lngfu
wiahiifestuievhduivinih fdu Transcriptional Regulator @@ SPLC1 S100480
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a

4.5 N13AUM cis-regulatory element USluntiBuLanseanageiituddyneldanitzanmgiigs

NMSAUNT cis-regulatory element WUsean 2 @i A (1) A15AURT known cis-regulatory

element Wa (2) NM15AU novel cis-regulatory element

a

4.5.1 M3AUNI Known Motif uSiauntihduiiuansasnatneiidedraynmelianiszaumgiige

Y
v

MnmsAnwneunthinudt CIRCE, K-box, N-box waz H-box ulufindiendesivanioy
gaumnfigelanil CIRCE T5Uuuy TTAGCACTC-N9-GAGTGCTAA @anszdfu Operon groESL Wagdu cpn60

(groEL-2), K-box $5Uwuy GTTCGG-NNAN-CCNNAC sﬁaﬂssﬁuau groEL-1, groEL-2, dnaK Way Operon
groESL, N-box ﬂiw’ju groEL-1 uag grobL-2 Wy H-box ﬂisél:u Operon g¢roESL (Rajaram et al., 2014)

JINMIAUMN Motif feta3asile MAST (Motif Alignment Search Tool) %ﬁa&ﬂu MEME Suite
wud1 CIRCE @nwuusamidu 250 twavesdu SPLC1_S170410 (cpni0), SPLC1 S542180 (grofL-2)
LAz SPLC1_S300580 (AAA ATPase central domain protein) 33Ul 4.2 iilefumn K-box U3hamigu
vesdufiinsuanioanegadioddy wuind 3 Bu ldun SPLCL S170410 (cpn10), SPLC1 S310010
(clpB) way SPLC1_S510770 (phage shock protein C PspC) é‘fagﬂﬁ 4.3 uaziilodum N-box Uviaumii
fu 250 Buiifinisuanseonsgneitoddny lainu N-box Usnguuihilaias

A
Logo Name ” Alt. Name Width 7] Motif Similarity Matrix !
1,
[,
1 H 1 TTAGCACTCNNNNNNNNNGAGTGCTAA 27
B [ Motif 1
Sequence E-value 7] Block Dlagram[l—
SPLC1_S170410_ups 1.8e6 1 © 1
SPLC1_S542180_ups 1.8e-6 1 ,"—_——
SPLC1_S300S80_ups 4.le+0 1 —
o s w10 20

JUN 4.2 wan1sviung CIRCE element uShamthuiiuanseenaeaieddyneldaniizanumaiiage (A)
Sequence Logo U84 CIRCE element (B) Auus90d CIRCE element Inuuuguiiinisuanioanaened
Weddrynelianiizanumgiia
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A Logo Name Alt. Name Width [Z] Motif Similarity Matrix

1.
.
1. H 1 GTTCGGNNANCCNNAC 16 --
B [ Motif 1
Sequence E-value [7] Block Diagram [?]
SPLC1_S170410_ups 1.9e-2 1 —

SPLC1_5310010_ups 6.9e-1 1 +

SPLC1_S510770_ups 6.9e-1 I + —

1 ' N ' ' 1 ‘ ' : " 1 ‘ N ‘ N 1 ' ‘ N ‘ 1 N
0 50 100 150 200

JUN 4.3 nan15viune K-box element usamthduiiuanseenageiliivddyneldaniizamumaiias (A)
Sequence Logo U84 K-box element (B) funuwed K-box element inuuudiuninsiansonnaeil

o o

HedAgneldannizgumgig

4.5.2 Novel cis-regulatory element fivinungldgaieadasiunisauauiuluanidzanmgiige

N5IATIZYM Motif deia3esiledumde MEME Suite (Bailey et al., 2009) lnaAumnI Motif 71
finun 6-25 La wagiden Motif fiezuuuAfiganguas 3 wia waglfiaiesilote TOMTOM (Gupta et
al,, 2007) lun1svue Reeulator fianunsaduiiu Motif Wil Tnedl TOMTOM (Gupta et al., 2007)
WMSIUIYULIEU  Motif AU cis-regulatory element %ﬁ@g‘lugm%’agaﬁmmw cis-regulatory
element vaslUsa3lon Tuswilldldgiutoya Prodoric 11a$Hu 8.9 war TOMTOM (Gupta et al,, 2007)
wITBIEUMOtif wawadhs Alignment w93 Motif fivhunelédl o1vaudsatesiunismunuBuluanio

PrUNea

MnmsAuluindnsnudduawuy  Palindrome  Wuswounn Seidwuruasid
GCGATCGC @380 Highly Iterated Palindrome (HIP1) wusnnlulsenTuuuafise Ssns@nwnewnti
fnuin rduatiausumnzsoeylesl DNA Methytransferase (Elhai, 2015) A15197 4.4 LEASHANTS
vy Regulator fiasnsnduiu Motif Avineld PrA (U Regulator Aiwusnnilan wimihildu
Putative response regulator  Fuifigadeaiunsmuaudendiaulunisuanseonvesdilunszuaunis
FAs1viuasued (Eraso and Kaplan, 1993)
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M5 4.3 nan1svingluiiviveanguiuiassunuureaduiin

Motif Gene Pattern
Motif 1 SPLC1_5100480 transcriptional regulator XRE
E-value = 8.9e+001 | family v I T AA cg A
Sites = 6 SPLC1 S100470 hypothetical protein TG eXeCHER | T ITATSY YL
Width = 25 SPLC1_S170170 hypothetical protein
SPLC1 S300580 AAA ATPase central domain
protein
SPLC1 S202720 hypothetical protein
SPLC1 S531610 methyltransferase type 11
Motif 2 SPLC1 S100480 transcriptional regulator XRE

E-value = 1.1e+002
Sites = 4

family
SPLC1 S100470 hypothetical protein

SPLC1_S103160 protein of unknown function

Width = 25 SPLC1_S541660 hypothetical protein

SPLC1_S100710 hypothetical protein
Motif 3 SPLC1 S100480 transcriptional regulator XRE
E-value = 1.5e+002 | family A A
Sites = 13 SPLC1_S100470 hypothetical protein | -ES8¥%- AAA?IC EQE éI
Width = 24 SPLC1_S170160 hypothetical protein

SPLC1 S033870 hypothetical protein

SPLC1_S100440 hypothetical protein

SPLC1 S260450 hypothetical protein

SPLC1_S300490 hypothetical protein

SPLC1_S541640 hypothetical protein

SPLC1 S310230 2-alkenal reductase

SPLC1 S207690 hypothetical protein

SPLC1 S541980 sulfotransferase

SPLC1 S300600 hypothetical protein

SPLC1 S170170 hypothetical protein
Motif 4 SPLC1 S521030 hypothetical protein
E-value = 3.2e-007 | SPLC1 S360230 hypothetical protein
Sites = 14 SPLC1_S5260670 hypothetical protein T C T
Width = 11

[@=

DUF1825
SPLC1 S031870 hypothetical protein
SPLC1 S061460 hypothetical protein

SPLC1_S080750 FAD dependent oxidoreductase

SPLC1 5208890 hypothetical protein
SPLC1 S032910 hypothetical protein
SPLC1 S360590 sulfate ABC transporter
periplasmic sulfate-binding protein

SPLC1 S360940 hypothetical protein
SPLC1 S030970 FeS assembly protein SufB
SPLC1 S171000 small heat shock protein

molecular chaperone
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SPLC1 S260330 SCP-like extracellular
SPLC1 S010880 hypothetical protein
SPLC1 S208890 hypothetical protein
SPLC1 S500630 hypothetical protein
SPLC1 S260670 hypothetical protein
SPLC1 S310330 SCP-like extracellular
SPLC1 S360940 hypothetical protein
SPLC1 S360590 sulfate ABC transporter
periplasmic sulfate-binding protein
SPLC1 S010890 hypothetical protein
SPLC1 S061460 hypothetical protein

Motif 5 SPLC1 S010880 hypothetical protein
E-value = 9.2e-002 | SPLC1 S208890 hypothetical protein
Sites = 21 SPLC1_S500630 hypothetical protein
Width = 11 SPLC1_S260670 hypothetical protein
SPLC1 S310330 SCP-like extracellular
SPLC1_S360940 hypothetical protein
SPLC1 S360590 sulfate ABC transporter
periplasmic sulfate-binding protein
SPLC1_S010890 hypothetical protein
SPLC1 S061460 hypothetical protein
Motif 6 SPLC1_S061460 hypothetical protein

E-value = 4.7e+001
Sites = 4

SPLC1_S310020 hypothetical protein
SPLC1 S310010 ATP-dependent chaperone

VIA

2

Width = 25 ClpB
SPLC1 S310330 SCP-like extracellular
Motif 7 SPLC1 S560190 ATP-binding region ATPase
E-value = 9.4e-024 | domain protein
Sites = , AL
ites = 26 SPLC1_S501000 DNA polymerase Il delta prime =¥ e
Width = 11

subunit

SPLC1 S190200 hypothetical protein
SPLC1 S430180 hypothetical protein
SPLC1 S032780 hypothetical protein
SPLC1 S530170 hypothetical protein
SPLC1 S203590 hypothetical protein
SPLC1 S080980 thioredoxin domain protein
SPLC1 S350020 hypothetical protein
SPLC1 S180030 signal peptidase |l
SPLC1 S033820 hypothetical protein
SPLC1 S531220 hypothetical protein
SPLC1 S170410 chaperonin Cpn10
SPLC1_S061580 hypothetical protein
SPLC1 S130960 hypothetical protein
SPLC1 S370210 hypothetical protein
SPLC1_S100850 hypothetical protein
SPLC1_$300310 20G-Fe(ll) oxygenase
SPLC1 S170950 ion transport protein
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SPLC1 S360330 PHP domain protein

SPLC1 S101290 hypothetical protein

SPLC1 S411530 CRISPR-associated protein Cas2
SPLC1_S271340 Rho termination factor domain
protein

SPLC1_S020030 zinc finger SWIM domain
protein

SPLC1 S206920 KaiA family protein

SPLC1 S420330 hypothetical protein

Motif 8

E-value = 1.6e-003
Sites = 79

Width = 11

SPLC1 S205990 type | restriction modificatio
SPLC1_S020030 zinc finger SWIM domain
protein

SPLC1 S061580 hypothetical protein

SPLC1 S530170 hypothetical protein

SPLC1 S202930 hypothetical protein

SPLC1 S350020 hypothetical protein

SPLC1 S205630 helix-hairpin-helix motif protein
SPLC1 S380100 hypothetical protein
SPLC1_S102560 hypothetical protein
SPLC1_S190200 hypothetical protein

SPLC1 S411530 CRISPR-associated protein Cas2
SPLC1_S203590 hypothetical protein
SPLC1_S271230 hypothetical protein
SPLC1_S203860 peptidase S1 and S6
chymotrypsin/Hap

SPLC1 S542180 chaperonin GroEL

SPLC1 S100100 hypothetical protein

SPLC1 S501000 DNA polymerase Il delta prime
subunit

SPLC1 S370210 hypothetical protein

SPLC1 S060050 hypothetical protein

SPLC1 S011220 hypothetical protein

SPLC1 S530280 hypothetical protein

SPLC1 S203930 putative peptidase C14 caspase
catalytic subunit p20

SPLC1 S360330 PHP domain protein

SPLC1 S206920 KaiA family protein

SPLC1 S032780 hypothetical protein

SPLC1 S032770 hypothetical protein

SPLC1 S180030 signal peptidase II
SPLC1_S100850 hypothetical protein
SPLC1_S080980 thioredoxin domain protein
SPLC1_S500430 hypothetical protein

SPLC1 S260460 hypothetical protein

SPLC1 S560190 ATP-binding region ATPase
domain protein

SPLC1 5203440 hypothetical protein
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SPLC1 S430180 hypothetical protein

SPLC1 S010050 pentapeptide repeat protein
SPLC1 S480030 hypothetical protein

SPLC1 S430350 hypothetical protein
SPLC1_S300780 hybrid cluster protein

SPLC1 S271340 Rho termination factor domain
protein

SPLC1 S270730 phospholipid/glycerol
acyltransferase

SPLC1 S260350 hypothetical protein

SPLC1 S300740 hypothetical protein

SPLC1 S011870 hypothetical protein

SPLC1 S531220 hypothetical protein

SPLC1 S208490 cobalamin biosynthesis CbiX
protein

SPLC1_S041040 hypothetical protein

SPLC1 S532550 MORN repeat-containing
protein

SPLC1_S207680 hypothetical protein

SPLC1 S541200 S-(hydroxymethylglutathione
dehydrogenase/class Ill alcoholdehydrogenase
SPLC1 S532910 serine/threonine protein kinase
SPLC1 S532860 serine/threonine protein kinase
SPLC1 S081950 alanine racemase
SPLC1_S520310 hypothetical protein
SPLC1_S410620 hypothetical protein

SPLC1 S171060 hypothetical protein

SPLC1 S170410 chaperonin Cpn10

SPLC1 S160040 hypothetical protein

SPLC1 S511030 hypothetical protein

SPLC1 S102540 hypothetical protein

SPLC1 _S061630 CheW protein

SPLC1 S130960 hypothetical protein

SPLC1 _S270010 hypothetical protein

SPLC1 S207110 amino acid permease-
associated region

SPLC1_S206560 phosphoenolpyruvate synthase
SPLC1 S300180 type |l restriction protein res
subunit

SPLC1 5208530 hypothetical protein
SPLC1_S100690 hypothetical protein

SPLC1 S033820 hypothetical protein

SPLC1 S102990 ATP-dependent Clp protease
adaptor protein ClpS

SPLC1 5220190 hypothetical protein
SPLC1_S103050 AAA ATPase central region
SPLC1_S300310 20G-Fe(ll) oxygenase
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SPLC1 S082630 hypothetical protein
SPLC1 S051190 glutaminase

SPLC1 S230980 rhodanese domain protein
SPLC1 S210020 zinc finger SWIM domain
protein

SPLC1_S170950 ion transport protein
SPLC1 S420330 hypothetical protein
SPLC1 S101290 hypothetical protein

Motif 9 SPLC1_S207110 amino acid permease- 1
E-value = 2.4e+000 | associated region ¥ TAICC CCACT II
Sites = 5 SPLC1_S206560 phosphoenolpyruvate synthase NENCTITeTSCLTCAALTYAA -!-z
Width = 25 SPLC1_S171060 hypothetical protein
SPLC1 S041040 hypothetical protein
SPLC1 S500430 hypothetical protein
Motif 10 SPLC1 S030450 hypothetical protein
E-value = 7.1e-019 | SPLC1_S540730 NAD-dependent glycerol-3-
Sites = 27 phosphate dehydrogenase domain protein
Width = 14

SPLC1 _S370770 hypothetical protein
SPLC1_S260970 hypothetical protein

SPLC1 S361030 putative RNA methylase
SPLC1_S130480 hypothetical protein

SPLC1 S410830 twin-arginine translocation
protein TatA/E family subunit

SPLC1_S540700 hypothetical protein
SPLC1_S207280 hypothetical protein
SPLC1_S010400 dTDP-4-dehydrorhamnose
reductase

SPLC1 $100290 urea ABC transporter ATP-
binding protein UrtD

SPLC1 S207080 hypothetical protein
SPLC1_S101570 2-alkenal reductase

SPLC1 S542730 histidyl-tRNA synthetase
SPLC1 S541060 ABC transporter related protein
SPLC1 S080430 hypothetical protein

SPLC1 S060350 ribosomal protein L2

SPLC1 S207140 hypothetical protein

SPLC1 S103260 adenylosuccinate synthase
SPLC1 S540640 hypothetical protein
SPLC1_S201370 4-alpha-glucanotransferase
SPLC1 S541290 putative GTP cyclohydrolase |
SPLC1 5080420 hypothetical protein
SPLC1_S060130 ribosomal protein L17

SPLC1 5033220 PBS lyase HEAT domain protein
repeat-containing protein

SPLC1_S080680 30S ribosomal protein S6
SPLC1 S541170 hypothetical protein
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Motif 11
E-value = 7.3e-006

SPLC1 S204920 hypothetical protein
SPLC1 5040090 group Il intron maturase-

Sites = 7 specific domain protein ATl Ja e Y Y 2{;‘_%
Width = 24 SPLC1_S541170 hypothetical protein
SPLC1_S080680 30S ribosomal protein S6
SPLC1 S540640 hypothetical protein
SPLC1 S542730 histidyl-tRNA synthetase
SPLC1_S010400 dTDP-4-dehydrorhamnose
reductase
Motif 12 SPLC1_5040090 group Il intron maturase- ’
E-value = 1.2e+001 | specific domain protein ETCCRA CA AAQC T Q
Sites = 4 SPLC1_S080680 30S ribosomal protein S6 | ~¥1¥¥ALIL VERLITTY LG, ? L)
Width = 22 SPLC1_S204920 hypothetical protein
SPLC1_S540730 NAD-dependent glycerol-3-
phosphate dehydrogenase domain protein
Motif 13 SPLC1 _S033770 hypothetical protein
E-value = 3.2e+000 | SPLC1 S033760 hypothetical protein
Sites = 4 SPLC1_S$200530 hypothetical protein
Width = 25 SPLC1_S180040 BioY protein
Motif 14 SPLC1 S543170 hypothetical protein
E-value = 3.3e+001 | SPLC1 S011760 HNH endonuclease
Sites = 4 SPLC1_S080380 preprotein translocase SecG
Width = 25 subunit
SPLC1 S550010 group I intron maturase-
specific domain protein
Motif 15 SPLC1_S033770 hypothetical protein

E-value = 4.4e+001
Sites = 7
Width = 20

SPLC1 S033760 hypothetical protein
SPLC1 S102800 hypothetical protein
SPLC1_$180040 BioY protein

SPLC1 S240070 chaperonin family protein RbcX

SPLC1 S510770 phage shock protein C PspC
SPLC1 S200700 50S ribosomal protein L10

[y

A15199 4.4 Nan159UNY Regulator N9133dUAU Motif

Motif Predicted Regulators

Motif 1 MX000208 (PrrA), MX000021 (Spo0A), MX000097 (MLc), MX000046 (ComA),
MX000008 (GlpR), MX000033 (AlgU), MX000011 (RhIR), MX000186 (AlgZ),
MX000183 (TrpR), MX000109 (Trpl)

Motif 2 MX000002 (Anr), MX000102 (Dnr), MX000101 (AlgR), MX000137 (Lacl),
MX000190 (FNRL), MX000155 (OxyR), MX000152 (GInG), MX000133 (GntR),
MX000107 (OxyR), MX000022 (CRE)

Motif 3 MX000029 (Fis), MX000031 (PhoP), MX000058 (PucR), MX000178 (TorR),
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MX000193 (KdgR), MX000043 (AhrC), MX000009 (ResD), MX000116 (ArgR),
MX000088 (Xre), MX000089 (Xy(R)

Motif 4

MX000208 (PrrA), MX000107 (OxyR), MX000171 (RhaS), MX000184 (YiaJ),
MX000101 (AlgR), MX000022 (CRE), MX000097 (Mlc), MX000159 (Crp)

Motif 5

MX000197 (NatA), MX000176 (YdiH), MX000074 (SigB), MX000139 (MalT),
MX000009 (ResD), MX000117 (CspA), MX000019 (Spo0A), MX000039 (RofA),
MX000167 (DegU), MX000190 (FNRL)

Motif 6

MX000088 (Xre), MX000143 (GcvA), MX000139 (MalT), MX000059 (PurR),
MX000076 (SigH), MX000179 (XapR), MX000166 (RcsB), MX000178 (TorR)

Motif 7

MX000208 (PrrA), MX000184 (Yial), MX000186 (AlgZ), MX000063 (SenS),
MX000107 (OxyR), MX000192 (NnrR), MX000171 (RhaS), MX000185 (XylR)

Motif 8

MX000039 (RofA), MX000001 (MexR), MX000068 (SigE), MX000186 (AlgZ),
MX000197 (NatA), MX000034 (AlgU), MX000152 (GInG)

Motif 9

MX000208 (PrrA), MX000175 (SdiA), MX000186 (AlgZ), MX000115 (AraC),
MX000046 (ComnA), MX000177 (TreR), MX000197 (NatA), MX000139 (MalT),
MX000164 (Lrp), MX000021 (Spo0A)

Motif 10

MX000107 (OxyR), MX000184 (YiaJ), MX000185 (Xy(R), MX000114 (Ada),
MX000047 (GerE), MX000077 (SigH), MX000110 (Vfr), MX000208 (PrrA),
MX000168 (DegU), MX000186 (AlgZ)

Motif 11

MX000111 (RpoN), MX000036 (AlgU), MX000186 (AlgZ), MX000162 (Mlc),
MX000104 (FleQ), MX000143 (GcvA), MX000033 (AlgU), MX000208 (PrrA),
MX000042 (RegR), MX000194 (Sig)

Motif 12

MX000117 (CspA), MX000082 (SigW), MX000178 (TorR), MX000074 (SigB),
MX000043 (AhrC), MX000105 (GlpR), MX000163 (Lrp), MX000038 (CovR),
MX000172 (RhaR)

Motif 13

MX000031 (PhoP), MX000014 (OmpR), MX000103 (ExsA), MX000185 (XylR),
MX000166 (RcsB), MX000164 (Lrp), MX000180 (HydG), MX000172 (RhaR),
MX000171 (Rha$S)

Motif 14

MX000118 (CynR), MX000080 (SigW), MX000083 (SigX), MX000164 (Lrp),
MX000123 (DeoR), MX000035 (AlgU), MX000184 (YiaJ), MX000194 (Sigl)

Motif 15

MX000111 (RpoN), MX000180 (HydG), MX000208 (PrrA), MX000042 (RegR),
MX000007 (ArgR), MX000152 (GInG), MX000055 (Mta)
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4.6 \A39918AUANEUYBY A. platensis C1 aeldaniizaaungiige

WATDUIUNTAIUANNITHANIENYBIEU (Gene Regulatory Network) Usznaudiedu uax
auduiusvesBuy Jsanunsalddudnualunuiie node way edge auddv TneBuiifinuduiusiuee
il edee Woustariu ﬂalﬂﬂWim‘u@uﬁmﬁm%ulsﬂwmaﬁﬁy’umau Y99N13UANI00NUBIEU (Gene Expression)
I3un nsaensia (Transcription) MsasunUamdsnisaensia (Post-transcriptional Modification)
N139UaEs RNA (RNA Transport) n1sidasiia (Translation) n1sgiasaaeas mRNA (mRNA Degradation)
warnmswisunlamdsnisulasifa (Post-translation Modification)

NN15¥wIe novel waz known cis-regulatory element UuBusingg finevausssioaniz
gaungiias Lanmnsnideyadenannunasadueietionismuguiu fguil a4 Tagluietereis
Regulator @e3wilafie SPLC1 5100480 @whwiiiieaiu XRE Transcriptional Regulator waw
SPLC1 S500640 Fotwihidu  heat-inducible transcription  repressor  HrcA pg9lsfinu
SPLC1 5100480 fimsidsuntasednsdiivdfaymunaineliannizgamgiige Tuvasdl HrcA laifinng
WasuuUaseeafitfodfny wud1 SPLC1 S100480 e19azmuAuBuvanswilame Motif auuuuseiu
16uA Motifl, Motif2 wag Motif3 fams1eil 4.3 See19vzeunudunatevila d1m3u HicA anmnsamuny
Towosou cpni0 waw grofLl s CIRCE element uenanil HrcA Ssanunsomunsleiveseu
SPLC1 S$300560, SPLC1 S300570, SPLC1 $300580 waw SPLC1 S300600 Juifiedesiunis encode 11
wules] AAA ATPase W1u CIRCE element wufu Inewlodannnisuaneanuasdu HrcA wuininig
uanseenanasdnties &9 HrcA vhmthiflunissudsnisuanseanuestu e HrcA fnnsuansoonanadis
shlBuiignaruaudieg HrcA finsuansseniiutuld

/ ==
= =
4 - -a“ =
= - -
il =
£ g T
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JUN 4.4 iwTednemuRuBures A platensis C1 angldanizaaumaiias laeil Node @ Hdeiuazd
883 AD gene, regulator WAy cis-regulatory element MuaIdy FaUsznaunie 250 Node Way 371
AUENHUS

31]171' 4.5 nalnn13¥in91uYes Regulator @aswialaln SPLC1 S100480 (XRE Transcriptional Regulator)
ey SPLC1 S500640 (HrcA Transcriptional Repressor)
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uni 5 unagy

nsenwinalnnisuanseenvesBumeldanizgamgiges A platensis C1 vilisanunse
Wiunanamiviinuraves A platensis C1 - wazsnmsdnlanalnnsuanieenvesduetnadngs fiay
awnsald A platensis C1 \Juwvas@nasadny wu ualsiiues Wlaleendu wasunsusialuedniedn
(GLA) Tumsfinwil isrenansavhuneauduiusvesBuainnisuanseonsiuiu uaznisl Motif $aufiu
fhoauufgiuiiin Bufiinsuanseendaniu envazgnatuAuse Regulator dufafuuazyIalysy
wosvasBumail Motif findeadety Alomanntuilazgnaiuaudie Regulator wliaiieatu ns
¥y Motif ﬁﬁiwmwmfﬂLﬁwﬁaﬂﬁuaqummﬁqa Feleun CIRCE, K-box, N-box uag H-box uandls
Wiudn cis-regulatory element WidnfoguuBuiiimanevaussieannygungiias uasmsviiung Motif
wilalud  VWGSU  cisreculatory element Fso1alddmsumaneassiollly A platensis C1

uenniifsfinsinneg Regulator fianunsodufulufindivhungly lavodetoyaveddedidin
wouldsadlenwiinduy  iawnseahaeietnemmihavesdundldanizeamaigan s
regulatory element ﬁv‘hmEJ"LﬁLLamamé’mﬁuésuaﬁuﬁLﬁmmﬂmiLLamaaﬂ'ﬁ’mﬁ’umaiél'aﬂnsqmmﬁ
a9 agslsfin indetnefieinstunduaietiowuy Static namfe Tuanmefiudsuutady nsvha
999 Buuay Regulator a9asUAsuntadlulusuuuuduld waniedotnefiviuneldd avannsoiluldly
nsfnwaudiiudiaznsinuswiurestu  Tagdosinsinmaaeafinifiedudunnuduiusues
Budanand neuihluvszendldlununsunisdnsienugnssumsevsumelulagdinneely
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LPNEISINULAY 1



Locus_tag Gene COGs kegg_cat Description T20 T60 T120 T240 T480
SPLC1_S010050 [S] Function unknown #N/A pentapeptide repeat protein 1.02 1.01 0.81 1.06 0.09
[M] Cell
wall/membrane/envelope
SPLC1_S010400 rfbD biogenesis Biosynthesis of Other Secon|dTDP-4-dehydrorhamnose reductase -1.03 -1.42 -1.08 -0.94 -0.42
[O] Posttranslational
modification, protein turnover,
SPLC1_S010870 dnaK chaperones Folding, Sorting and Degrad{ molecular chaperone DnaK 3.64 2.22 1.70 1.07 1.04
SPLC1_S010880 #N/A #N/A hypothetical protein 2.12 1.26 0.65 0.88 0.38
SPLC1_S010890 #N/A #N/A hypothetical protein 1.90 0.95 0.23 0.60 0.33
SPLC1_S011220 S] Function unknown #N/A hypothetical protein 1.18 1.06 0.84 1.01 0.23
P] Inorganic ion transport and
SPLC1_S011370 nirA metabolism #N/A nitrite and sulphite reductase 4Fe-4S region -1.16 -0.84 -0.95 -1.01 -0.97
SPLC1_S011760 [V] Defense mechanisms #N/A HNH endonuclease -0.81 -1.15 -1.19 -1.59 -1.21
SPLC1_S011870 #N/A #N/A hypothetical protein 1.07 1.13 0.80 0.96 0.41
[P] Inorganic ion transport and
SPLC1_S012010 cynS metabolism Energy Metabolism cyanate lyase -1.16 -0.55 0.08 -0.33 -0.40
SPLC1_S012020 #N/A #N/A hypothetical protein -1.13 -0.61 0.11 -0.10 -0.19
SPLC1_S012030 S] Function unknown #N/A hypothetical protein -1.62 -0.83 -0.04 -0.17 -0.24
P] Inorganic ion transport and nitrate ABC transporter ATPase subunits C
SPLC1_S012040 metabolism #N/A and D -1.01 -0.22 0.15 -0.21 -0.21
SPLC1_S020030 S] Function unknown #N/A zinc finger SWIM domain protein 0.74 1.12 0.40 0.31 0.28
C] Energy production and
SPLC1_S030420 narB conversion Energy Metabolism molybdopterin oxidoreductase -1.39 -1.82 -1.30 -0.58 -0.25
[P] Inorganic ion transport and
SPLC1_S030430 nrtP metabolism #N/A nitrite transporter -1.89 -1.74 -1.52 -0.70 -0.28
SPLC1_S030440 #N/A #N/A hypothetical protein -0.98 -1.16 -0.37 -0.14 -0.43
SPLC1_S030450 #N/A #N/A hypothetical protein -1.31 -1.31 -0.73 0.03 -0.25
[O] Posttranslational
modification, protein turnover,
SPLC1_S030970 chaperones #N/A FeS assembly protein SufB 1.18 0.75 0.50 -0.28 -0.28
SPLC1_S031870 [S] Function unknown #N/A hypothetical protein 2.42 1.38 0.75 0.39 0.14
SPLC1_S031980 #N/A #N/A hypothetical protein -1.49 -1.68 -1.54 -1.60 -1.22
SPLC1_S032770 #N/A #N/A hypothetical protein 0.87 1.45 1.39 0.97 0.94
SPLC1_S032780 #N/A #N/A hypothetical protein 1.14 1.05 0.80 0.63 0.29
SPLC1_S032910 #N/A #N/A hypothetical protein 1.70 0.59 0.44 0.16 0.21
[C] Energy production and PBS lyase HEAT domain protein repeat-
SPLC1_S033220 cpcE conversion Energy Metabolism containing protein -1.20 -0.91 -0.80 -0.83 -0.06
[L] Replication, recombination
SPLC1_S033470 and repair #N/A retron-type reverse transcriptase -1.01 -1.30 -1.25 -1.74 -1.32
[L] Replication, recombination group Il intron maturase-specific domain
SPLC1_S033480 and repair #N/A protein -1.13 -1.44 -1.48 -2.07 -1.58
[J] Translation, ribosomal sigma 54 modulation protein/ribosomal protein
SPLC1_S033490 structure and biogenesis #N/A S30EA -0.64 -1.22 -0.97 -1.47 -1.04
SPLC1_S033760 #N/A #N/A hypothetical protein -0.66 -0.67 -0.81 -1.04 -0.67
SPLC1_S033770 #N/A #N/A hypothetical protein -0.66 -0.67 -0.71 -1.03 -0.64
SPLC1_S033820 [S] Function unknown #N/A hypothetical protein 1.02 0.98 0.74 0.66 0.60
SPLC1_S033870 #N/A #N/A hypothetical protein 0.53 0.94 0.61 1.32 1.54




Locus_tag Gene COGs kegg_cat Description T20 T60 T120 T240 T480

SPLC1_S010050 S] Function unknown #N/A pentapeptide repeat protein 1.02 1.01 0.81 1.06 0.09
L] Replication, recombination group Il intron maturase-specific domain

SPLC1_S040090 and repair #N/A protein -1.03 -1.26 -0.62 -0.51 -0.32
[L] Replication, recombination

SPLC1_S040110 and repair #N/A putative reverse transcriptase -0.84 -1.05 -0.68 -0.37 -0.26

SPLC1_S040140 #N/A #N/A hypothetical protein -0.30 -1.32 -1.14 -1.57 -1.66
[C] Energy production and phycocyanin alpha phycocyanobilin lyase

SPLC1_S040590 nbiB conversion #N/A related protein -0.63 -0.84 -1.07 -1.44 -0.78

SPLC1_S041040 #N/A #N/A hypothetical protein 1.42 1.27 1.15 0.74 0.90
[E] Amino acid transport and

SPLC1_S051190 glsA, GLS |metabolism Amino Acid Metabolism glutaminase 1.19 1.08 1.06 1.22 0.19

SPLC1_S060050 #N/A #N/A hypothetical protein 1.52 1.49 1.21 1.29 1.41
[J] Translation, ribosomal

SPLC1_S060120 structure and biogenesis #N/A tRNA pseudouridine synthase A -0.91 -1.08 -0.72 -0.37 -0.17
[J] Translation, ribosomal

SPLC1_S060130 | RP-L17, rplQ |structure and biogenesis Translation ribosomal protein L17 -0.83 -1.01 -0.55 -0.19 -0.05
[J] Translation, ribosomal

SPLC1_S060180 structure and biogenesis #N/A translation initiation factor IF-1 -1.09 -1.04 -0.67 -0.48 0.17
[J] Translation, ribosomal

SPLC1_S060350 RP-L2, pIB |structure and biogenesis Translation ribosomal protein L2 -1.12 -0.66 -0.40 0.04 0.03

SPLC1_S061460 #N/A #N/A hypothetical protein 1.02 0.21 0.12 -0.30 -0.06

SPLC1_S061580 #N/A #N/A hypothetical protein 0.91 1.12 0.98 1.04 0.41

SPLC1_S061630 pill #N/A Signal Transduction CheW protein 1.03 0.98 0.61 0.35 0.23
[L] Replication, recombination

SPLC1_S080370 and repair #N/A reverse transcriptase -1.76 -2.09 -1.86 -2.19 -1.89
[U] Intracellular trafficking,
secretion, and vesicular

SPLC1_S080380 secG transport Folding, Sorting and Degrad{preprotein translocase SecG subunit -0.77 -0.90 -1.02 -1.23 -0.89

SPLC1_S080420 #N/A #N/A hypothetical protein -1.68 -1.89 -1.10 -0.95 0.05

SPLC1_S080430 #N/A #N/A hypothetical protein -1.86 -2.00 -1.15 -1.00 -0.29
[J] Translation, ribosomal

SPLC1_S080560 structure and biogenesis #N/A translation initiation factor IF-2 -0.56 -0.36 -0.64 -1.05 -0.46

SPLC1_S080680 #N/A #N/A 30S ribosomal protein S6 -0.97 -1.13 -0.57 -0.61 -0.32
[O] Posttranslational
modification, protein turnover, FAD-dependent pyridine nucleotide-disulfide

SPLC1_S080740 chaperones #N/A oxidoreductase 1.48 0.98 0.49 0.13 0.26
[R] General function prediction

SPLC1_S080750 glpA, glpD  |only Lipid Metabolism FAD dependent oxidoreductase 1.26 0.81 0.59 0.13 0.34
[O] Posttranslational
modification, protein turnover,

SPLC1_S080980 chaperones #N/A thioredoxin domain protein 1.07 1.14 0.91 0.10 0.14
[M] Cell
wall/membrane/envelope

SPLC1_S081950 alr biogenesis Metabolism alanine racemase 1.21 1.06 0.97 0.93 0.12

SPLC1_S082630 #N/A #N/A hypothetical protein 1.11 0.95 0.85 1.16 0.19

SPLC1_S100100 #N/A #N/A hypothetical protein 3.50 2.87 1.60 1.01 0.79
[R] General function prediction urea ABC transporter ATP-binding protein

SPLC1_S100290 urtD only Membrane Transport UrtD -1.11 -0.61 -0.11 -0.37 -0.33




Locus_tag Gene COGs kegg_cat Description T20 T60 T120 T240 T480
SPLC1_S010050 [S] Function unknown #N/A pentapeptide repeat protein 1.02 1.01 0.81 1.06 0.09
SPLC1_S100410 #N/A #N/A hypothetical protein 0.28 0.30 0.36 2.88 2.76

[D] Cell cycle control, cell
division, chromosome
SPLC1_S100420 partitioning #N/A hypothetical protein 0.78 0.73 0.95 3.81 4.01
SPLC1_S100430 [K] Transcription #N/A hypothetical protein 0.31 0.44 0.33 2.65 2.87
SPLC1_S100440 #N/A #N/A hypothetical protein 0.18 0.21 0.19 1.41 1.48
SPLC1_S100450 #N/A #N/A hypothetical protein 0.89 1.01 1.37 4.68 5.18
SPLC1_S100460 #N/A #N/A hypothetical protein 0.59 0.78 0.99 4.05 4.70
SPLC1_S100470 #N/A #N/A hypothetical protein 0.39 0.52 0.95 3.79 4.12
SPLC1_S100480 [S] Function unknown #N/A transcriptional regulator XRE family -0.65 -0.35 -0.04 0.76 1.84
SPLC1_S100690 #N/A #N/A hypothetical protein 0.93 1.46 0.83 0.85 0.57
SPLC1_S100710 #N/A #N/A hypothetical protein 0.64 1.40 1.18 1.22 1.61
SPLC1_S100730 #N/A #N/A hypothetical protein 0.05 0.38 0.36 0.64 1.01
SPLC1_S100850 #N/A #N/A hypothetical protein 1.02 1.05 0.77 0.43 0.26
[T] Signal transduction putative two component sensor histidine
SPLC1_S101110 mechanisms #N/A kinase -1.47 -1.53 -0.81 -0.78 -0.34
SPLC1_S101140 #N/A #N/A hypothetical protein 0.31 0.41 0.66 1.05 0.46
SPLC1_S101290 #N/A #N/A hypothetical protein 1.15 1.06 0.76 0.90 0.61
SPLC1_S101570 #N/A #N/A 2-alkenal reductase -1.26 -1.30 -1.05 -1.16 -0.20
SPLC1_S102190 #N/A #N/A hypothetical protein -1.04 -0.96 -0.52 -0.76 -0.50
SPLC1_S102540 #N/A #N/A hypothetical protein 1.51 1.20 0.74 1.29 0.73
[R] General function prediction
SPLC1_S102560 only #N/A hypothetical protein 1.07 0.96 0.49 0.64 0.28
SPLC1_S102800 #N/A #N/A hypothetical protein -0.42 -0.71 -0.74 -1.27 -0.67
ATP-dependent Clp protease adaptor protein
SPLC1_S102990 [S] Function unknown #N/A ClpS 1.07 0.93 0.56 0.81 0.49
[O] Posttranslational
modification, protein turnover,
SPLC1_S103050 chaperones #N/A AAA ATPase central region 1.07 0.98 0.85 0.89 0.11
SPLC1_S103160 #N/A #N/A protein of unknown function DUF 1825 1.07 0.25 0.24 -0.24 -0.11
[J] Translation, ribosomal ribosomal 5S rRNA E-loop binding protein
SPLC1_S103250 | RP-L25, rplY |structure and biogenesis Translation Ctc/L25/TL5 -0.62 -0.69 -0.65 -1.18 -0.49
[F] Nucleotide transport and
SPLC1_S103260 purA metabolism Amino Acid Metabolism adenylosuccinate synthase -1.06 -0.93 -0.78 -0.90 -0.55
SPLC1_S130330 #N/A #N/A hypothetical protein -0.19 -0.43 -0.60 -1.03 -0.76
[R] General function prediction
SPLC1_S130390 only #N/A tail sheath protein -0.38 -0.82 -0.77 -1.23 -1.15
[T] Signal transduction
SPLC1_S130480 mechanisms #N/A hypothetical protein -1.20 -0.94 -0.57 -0.90 -0.47
SPLC1_S130960 #N/A #N/A hypothetical protein 0.98 1.05 0.75 0.63 0.32
SPLC1_S160040 [S] Function unknown #N/A hypothetical protein 1.00 0.93 0.83 0.78 0.05
SPLC1_S170160 #N/A #N/A hypothetical protein 0.03 0.33 0.54 0.36 1.13
SPLC1_S170170 #N/A #N/A hypothetical protein 0.03 0.37 0.57 0.39 1.02
[O] Posttranslational
modification, protein turnover,
SPLC1_S170410 cpn10 chaperones #N/A chaperonin Cpn10 4.27 4.32 3.95 3.33 2.28




Locus_tag Gene COGs kegg_cat Description T20 T60 T120 T240 T480
SPLC1_S010050 [S] Function unknown #N/A pentapeptide repeat protein 1.02 1.01 0.81 1.06 0.09
[O] Posttranslational
modification, protein turnover,
SPLC1_S170420 groEL1 chaperones Folding, Sorting and Degrad{chaperonin GroEL 3.77 4.64 3.62 3.03 1.80
putative short-chain
SPLC1_S170920 #N/A #N/A dehydrogenase/reductase SDR 1.23 0.41 0.21 0.13 0.20
SPLC1_S170940 #N/A #N/A hypothetical protein 1.04 0.21 0.30 0.17 -0.01
SPLC1_S170950 #N/A #N/A ion transport protein 1.35 1.10 0.99 0.89 0.21
[O] Posttranslational
modification, protein turnover,
SPLC1_S170960 chaperones #N/A peptidase S1 and S6 chymotrypsin/Hap 3.30 0.99 1.02 0.21 0.69
SPLC1_S170970 #N/A #N/A hypothetical protein 2.51 0.60 0.27 0.29 0.42
[O] Posttranslational
modification, protein turnover,
SPLC1_S170980 dnaJ chaperones #N/A chaperone DnaJ domain protein 2.77 0.55 0.26 0.03 0.08
[O] Posttranslational
modification, protein turnover,
SPLC1_S171000 | hspA, HSP20 |chaperones Folding, Sorting and Degrad{small heat shock protein molecular chaperone 6.07 4.55 1.22 1.97 1.41
SPLC1_S171060 #N/A #N/A hypothetical protein 1.10 0.85 0.83 0.97 0.11
SPLC1_S180030 IspA #N/A Folding, Sorting and Degrad{signal peptidase || 1.29 1.16 1.02 1.08 0.12
[R] General function prediction
SPLC1_S180040 only #N/A BioY protein -0.41 -0.28 -0.68 -1.18 -0.70
SPLC1_S190200 [S] Function unknown #N/A hypothetical protein 0.92 0.78 0.70 1.03 1.04
SPLC1_S200530 #N/A #N/A hypothetical protein -0.69 -0.26 -0.53 -0.89 -1.11
[J] Translation, ribosomal
SPLC1_S200690 RP-L7, rplL |structure and biogenesis Translation ribosomal protein L7/L12 -0.44 -1.63 -1.42 -1.92 -1.70
[J] Translation, ribosomal
SPLC1_S200700 | RP-L10, rplJ |structure and biogenesis Translation 508 ribosomal protein L10 -0.56 -1.37 -0.99 -1.24 -1.27
[G] Carbohydrate transport and
SPLC1_S201370 malQ metabolism Carbohydrate Metabolism |4-alpha-glucanotransferase -1.16 -1.02 -0.83 -1.00 -0.02
SPLC1_S202720 [S] Function unknown #N/A hypothetical protein 0.88 0.91 1.01 0.94 1.50
SPLC1_S202930 #N/A #N/A hypothetical protein 1.01 1.01 0.48 0.06 0.49
SPLC1_S203440 #N/A #N/A hypothetical protein 1.27 0.65 0.74 0.51 0.49
SPLC1_S203590 #N/A #N/A hypothetical protein 1.54 1.73 1.33 0.35 0.09
[O] Posttranslational
modification, protein turnover,
SPLC1_S203860 chaperones #N/A peptidase S1 and S6 chymotrypsin/Hap 1.00 0.95 0.65 0.40 0.51
putative peptidase C14 caspase catalytic
SPLC1_S203930 #N/A #N/A subunit p20 1.14 1.07 0.95 1.01 0.04
SPLC1_S204920 [S] Function unknown #N/A hypothetical protein -1.22 -1.41 -0.82 -0.71 -0.74
[D] Cell cycle control, cell
division, chromosome
SPLC1_S204940 | ftsW, spoVE |partitioning Cell Growth and Death cell cycle protein -1.05 -1.20 -0.69 -0.79 -0.63
[C] Energy production and
SPLC1_S205570 | ATPFOB, atpF |conversion Energy Metabolism ATP synthase FO B subunit -0.79 -0.90 -0.99 -1.20 -0.95
[1] Lipid transport and
SPLC1_S205630 metabolism #N/A helix-hairpin-helix motif protein 1.27 1.14 0.98 0.89 0.20




Locus_tag Gene COGs kegg_cat Description T20 T60 T120 T240 T480

SPLC1_S010050 S] Function unknown #N/A pentapeptide repeat protein 1.02 1.01 0.81 1.06 0.09
E] Amino acid transport and

SPLC1_S205650 | iscS, NFS1 |metabolism Folding, Sorting and Degrad{aminotransferase class V -0.28 -0.33 -0.49 -1.12 -0.71

SPLC1_S205990 #N/A #N/A type | restriction modificatio 1.11 1.08 0.78 0.44 0.37
[G] Carbohydrate transport and

SPLC1_S206560 pps, ppsA metabolism Carbohydrate Metabolism |phosphoenolpyruvate synthase 1.88 1.65 1.20 0.72 0.40
[C] Energy production and light-independent protochlorophyllide

SPLC1_S206830 chiB conversion Metabolism reductase B subunit 0.19 -0.41 -0.60 -1.30 -0.61
[L] Replication, recombination

SPLC1_S206860 and repair #N/A hypothetical protein 1.03 0.64 0.27 -0.66 -0.67

SPLC1_S206920 #N/A #N/A KaiA family protein 0.61 0.68 0.76 1.13 0.75
[T] Signal transduction

SPLC1_S206940 kaiC mechanisms #N/A putative circadian clock protein KaiC -0.95 -0.82 -1.06 -1.17 -0.71
[J] Translation, ribosomal

SPLC1_S207080 | RP-L21, rplU |structure and biogenesis Translation hypothetical protein -1.14 -0.78 -0.51 -0.41 -0.30

SPLC1_S207110 #N/A #N/A amino acid permease-associated region 1.13 1.44 1.11 0.61 0.81

SPLC1_S207140 #N/A #N/A hypothetical protein -0.78 -1.09 -0.71 -0.58 -0.16

SPLC1_S207280 #N/A #N/A hypothetical protein -0.61 -1.58 -0.79 -0.64 -0.62

SPLC1_S207680 #N/A #N/A hypothetical protein 0.82 1.19 0.98 0.91 0.48

SPLC1_S207690 #N/A #N/A hypothetical protein 0.13 0.20 0.42 1.19 0.19

SPLC1_S208490 [S] Function unknown #N/A cobalamin biosynthesis CbiX protein 1.20 1.30 0.95 0.98 1.07

SPLC1_S208530 #N/A #N/A hypothetical protein 0.83 1.28 0.67 0.59 0.72

SPLC1_S208890 #N/A #N/A hypothetical protein 1.09 0.68 0.42 0.13 0.37

SPLC1_S210020 #N/A #N/A zinc finger SWIM domain protein 0.86 1.10 0.82 0.87 1.30
[E] Amino acid transport and

SPLC1_S220190 speD metabolism #N/A hypothetical protein 0.62 1.1 0.79 0.72 0.39
[1] Lipid transport and

SPLC1_S230640 atoB metabolism Amino Acid Metabolism putative acetyl coenzyme A acetyltransferase -1.01 -1.41 -1.70 -2.21 -2.09
[P] Inorganic ion transport and

SPLC1_S230980 [TST, MPST, sse4metabolism Amino Acid Metabolism rhodanese domain protein 1.02 0.95 0.76 0.59 0.27
[G] Carbohydrate transport and

SPLC1_S240060 rbecl metabolism Carbohydrate Metabolism |ribulose-bisphosphate carboxylase -0.45 -0.71 -0.60 -1.13 -0.66

SPLC1_S240070 #N/A #N/A chaperonin family protein RbcX -0.75 -1.11 -0.87 -1.40 -0.94
[C] Energy production and

SPLC1_S240080 rbcS conversion #N/A ribulose-bisphosphate carboxylase -0.57 -0.95 -0.71 -1.26 -0.73

SPLC1_S260330 [S] Function unknown #N/A SCP-like extracellular 1.36 1.05 0.56 0.35 0.19

SPLC1_S260350 #N/A #N/A hypothetical protein 1.02 0.89 0.82 0.75 0.16

SPLC1_S260450 #N/A #N/A hypothetical protein 0.41 0.52 0.44 0.91 1.04

SPLC1_S260460 #N/A #N/A hypothetical protein 0.83 0.78 0.73 0.96 1.13

SPLC1_S260670 S] Function unknown #N/A hypothetical protein 1.83 0.80 0.43 0.23 0.09
R] General function prediction

SPLC1_S260970 only #N/A hypothetical protein -1.19 -1.23 -0.84 -0.62 -0.32

SPLC1_S270010 #N/A #N/A hypothetical protein 0.84 1.10 0.63 0.51 0.22
[1] Lipid transport and

SPLC1_S270730 metabolism #N/A phospholipid/glycerol acyltransferase 1.08 1.06 0.78 0.76 0.68
[G] Carbohydrate transport and

SPLC1_S271220 metabolism #N/A peptidase M42 family protein 1.10 0.94 0.81 1.05 0.14

SPLC1_S271230 #N/A #N/A hypothetical protein 0.45 0.45 0.71 1.07 0.40




Locus_tag Gene COGs kegg_cat Description T20 T60 T120 T240 T480
SPLC1_S010050 S] Function unknown #N/A pentapeptide repeat protein 1.02 1.01 0.81 1.06 0.09
SPLC1_S271340 S] Function unknown #N/A Rho termination factor domain protein 1.01 1.22 0.87 0.31 0.34

G] Carbohydrate transport and
SPLC1_S271390 metabolism Energy Metabolism phosphoketolase -0.80 -1.17 -0.78 -0.86 -0.53
SPLC1_S300180 #N/A #N/A type lll restriction protein res subunit 1.06 0.89 0.80 0.94 0.15
[O] Posttranslational
modification, protein turnover,
SPLC1_S300310 chaperones #N/A 20G-Fe(ll) oxygenase 0.94 1.01 0.62 0.53 0.63
SPLC1_S300490 #N/A #N/A hypothetical protein -0.44 -0.06 0.09 0.70 1.13
[O] Posttranslational
modification, protein turnover,
SPLC1_S300580 chaperones #N/A AAA ATPase central domain protein 0.13 0.40 0.55 0.35 1.06
SPLC1_S300600 #N/A #N/A hypothetical protein -0.51 0.29 0.44 0.23 1.24
[C] Energy production and
SPLC1_S300740 conversion #N/A hypothetical protein 1.20 0.88 0.84 0.90 0.38
[C] Energy production and
SPLC1_S300780 conversion #N/A hybrid cluster protein 1.34 1.07 0.61 0.35 0.50
SPLC1_S300940 [V] Defense mechanisms #N/A reverse transcriptase -0.90 -1.22 -0.64 -0.46 -0.45
[O] Posttranslational
modification, protein turnover,
SPLC1_S310010 clpB chaperones #N/A ATP-dependent chaperone ClpB 2.41 1.20 0.36 0.38 0.43
SPLC1_S310020 #N/A #N/A hypothetical protein 2.59 1.21 0.38 0.34 0.24
[O] Posttranslational
modification, protein turnover,
SPLC1_S310230 chaperones #N/A 2-alkenal reductase 0.38 1.12 0.72 0.81 1.19
SPLC1_S310330 S] Function unknown #N/A SCP-like extracellular 1.23 0.81 0.23 0.04 0.23
G] Carbohydrate transport and
SPLC1_S310420 glgA metabolism Carbohydrate Metabolism |glycogen/starch synthase ADP-glucose type -0.64 -0.96 -0.81 -1.04 -0.80
SPLC1_S350020 #N/A #N/A hypothetical protein 1.02 0.86 0.67 0.47 0.38
SPLC1_S360230 #N/A #N/A hypothetical protein 1.08 1.09 0.59 0.06 -0.25
[R] General function prediction
SPLC1_S360330 only #N/A PHP domain protein 0.89 1.04 0.68 0.76 0.69
sulfate ABC transporter periplasmic sulfate-
SPLC1_S360590 #N/A #N/A binding protein 2.90 1.28 1.13 0.39 -0.40
[P] Inorganic ion transport and
SPLC1_S360600 mgtE metabolism #N/A putative magnesium transporter 2.83 1.44 1.26 0.09 -0.27
SPLC1_S360610 #N/A #N/A hypothetical protein 2.48 1.26 1.02 0.64 0.16
SPLC1_S360620 mgtC [S] Function unknown #N/A MgtC/SapB transporter 2.25 0.82 0.72 0.44 0.04
SPLC1_S360940 #N/A #N/A hypothetical protein 1.48 0.94 0.62 0.41 0.30
[L] Replication, recombination
SPLC1_S361030 and repair #N/A putative RNA methylase -1.04 -0.85 -0.56 -0.29 0.18
SPLC1_S370210 #N/A #N/A hypothetical protein 1.06 0.92 0.63 1.06 0.56
SPLC1_S370770 #N/A #N/A hypothetical protein -0.75 -1.09 -0.61 -0.52 -0.40
SPLC1_S370960 #N/A #N/A hypothetical protein -0.29 -1.14 -0.44 -0.54 -0.43
SPLC1_S380100 S] Function unknown #N/A hypothetical protein 1.63 1.57 1.50 1.21 1.43
SPLC1_S410610 S] Function unknown #N/A pentapeptide repeat protein 1.1 0.99 0.84 0.84 0.28
SPLC1_S410620 #N/A #N/A hypothetical protein 2.36 2.21 1.91 1.72 1.46




Locus_tag Gene COGs kegg_cat Description T20 T60 T120 T240 T480

SPLC1_S010050 [S] Function unknown #N/A pentapeptide repeat protein 1.02 1.01 0.81 1.06 0.09
[U] Intracellular trafficking,
secretion, and vesicular twin-arginine translocation protein TatA/E

SPLC1_S410830 tatA transport Folding, Sorting and Degrad{family subunit -0.83 -1.01 -0.77 -0.69 -0.28
[R] General function prediction

SPLC1_S411440 only #N/A hypothetical protein -0.33 -1.03 -0.74 -1.02 -0.77
[L] Replication, recombination

SPLC1_S411530 and repair #N/A CRISPR-associated protein Cas2 1.16 1.02 0.68 1.14 0.69
[P] Inorganic ion transport and ABC-type nitrate/nitrite transport system

SPLC1_S412180 metabolism #N/A substrate-binding protein -1.35 -1.20 -0.95 -0.65 -0.09
[P] Inorganic ion transport and nitrate ABC transporter inner membrane

SPLC1_S412190 nrtB metabolism #N/A subunit -1.53 -1.67 -1.24 -1.06 -0.74
[P] Inorganic ion transport and nitrate ABC transporter ATPase subunits C

SPLC1_S412200 nrtC metabolism Membrane Transport and D -0.85 -1.06 -0.62 -0.15 -0.25
[P] Inorganic ion transport and nitrate ABC transporter ATPase subunits C

SPLC1_S412210 nrtD metabolism Membrane Transport and D -1.50 -1.69 -1.25 -0.75 -0.34

SPLC1_S412220 #N/A #N/A hypothetical protein -1.14 -1.34 -1.01 -0.41 -0.06

SPLC1_S412240 #N/A #N/A hypothetical protein -1.26 -1.43 -0.80 -0.46 -0.46

SPLC1_S412250 #N/A #N/A hypothetical protein -1.49 -1.74 -0.92 -0.59 -0.46
[R] General function prediction

SPLC1_S412260 only #N/A hypothetical protein -1.87 -2.02 -1.49 -0.80 -0.21

SPLC1_S420050 #N/A #N/A hypothetical protein -0.68 -1.15 -1.42 -2.00 -1.85

SPLC1_S420060 #N/A #N/A hypothetical protein -0.81 -1.23 -1.03 -1.35 -1.19
[O] Posttranslational
modification, protein turnover,

SPLC1_S420070 chaperones #N/A subtilisin-like protein -0.74 -1.24 -1.28 -1.44 -1.37
[R] General function prediction

SPLC1_S420330 only #N/A hypothetical protein 1.19 1.63 0.92 0.36 0.03
[M] Cell
wall/membrane/envelope

SPLC1_S430100 UGDH, ugd |biogenesis Carbohydrate Metabolism |UDP-glucose/GDP-mannose dehydrogenase -0.66 -0.96 -0.86 -1.06 -0.62
[J] Translation, ribosomal

SPLC1_S430160 | RARS, argS |[structure and biogenesis Translation arginyl-tRNA synthetase -1.16 -1.16 -1.29 -1.59 -1.08
[R] General function prediction

SPLC1_S430180 only #N/A hypothetical protein 1.14 1.37 0.86 0.45 0.41

SPLC1_S430350 #N/A #N/A hypothetical protein 0.97 1.24 0.75 0.55 0.39

SPLC1_S480030 #N/A #N/A hypothetical protein 0.93 1.07 0.52 0.35 0.20

SPLC1_S500430 #N/A #N/A hypothetical protein 1.26 1.22 0.90 1.04 0.41

SPLC1_S500630 S] Function unknown #N/A hypothetical protein 1.47 0.17 0.09 -0.21 -0.20
J] Translation, ribosomal

SPLC1_S500800 structure and biogenesis #N/A putative elongation factor P -0.58 -0.32 -0.60 -1.05 -0.63
[L] Replication, recombination

SPLC1_S501000 | DPO3D2, holB |and repair Metabolism DNA polymerase lll delta prime subunit 1.12 0.97 0.93 0.78 0.14
[H] Coenzyme transport and

SPLC1_S510080 metabolism #N/A C-methyltransferase -0.06 -0.26 -0.51 -1.02 -0.57
[J] Translation, ribosomal

SPLC1_S510240 structure and biogenesis #N/A translation elongation factor Ts -0.64 -0.81 -0.66 -1.08 -0.31
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SPLC1_S010050 S] Function unknown #N/A pentapeptide repeat protein 1.02 1.01 0.81 1.06 0.09
J] Translation, ribosomal

SPLC1_S510250 | RP-S2, rpsB |structure and biogenesis Translation ribosomal protein S2 -0.29 -0.46 -0.82 -1.41 -0.96

SPLC1_S510770 #N/A #N/A phage shock protein C PspC 0.90 -1.27 -0.47 -0.64 -0.93

SPLC1_S511030 #N/A #N/A hypothetical protein 0.93 1.00 0.98 0.85 0.81

SPLC1_S511080 #N/A #N/A hypothetical protein -1.01 -1.04 -0.61 -0.51 -0.31

SPLC1_S520310 #N/A #N/A hypothetical protein 0.89 0.80 0.63 1.03 0.17
[C] Energy production and

SPLC1_S520320 conversion #N/A geranylgeranyl reductase -0.59 -0.55 -0.90 -1.32 -1.24

SPLC1_S521030 #N/A #N/A hypothetical protein 1.48 0.51 0.16 0.24 0.05

SPLC1_S521200 #N/A #N/A hypothetical protein 0.11 -0.63 -0.73 -1.21 -0.96

SPLC1_S530170 [S] Function unknown #N/A hypothetical protein 1.15 1.02 0.74 0.43 0.64

SPLC1_S530280 #N/A #N/A hypothetical protein 1.14 0.95 0.65 0.28 0.25

SPLC1_S531220 #N/A #N/A hypothetical protein 1.37 1.52 1.16 1.17 1.37
[H] Coenzyme transport and

SPLC1_S531610 metabolism #N/A methyltransferase type 11 -0.34 -0.31 -0.05 0.68 1.18

SPLC1_S531750 #N/A #N/A hemolysin-type calcium-binding region -0.48 -0.42 -0.55 -1.06 -0.75

SPLC1_S531760 #N/A #N/A hypothetical protein -0.04 -0.03 -0.42 -1.00 -0.57

SPLC1_S532550 S] Function unknown #N/A MORN repeat-containing protein 1.16 1.07 0.94 0.57 0.91

SPLC1_S532860 S] Function unknown #N/A serine/threonine protein kinase 0.89 1.13 0.77 0.52 0.48

SPLC1_S532900 #N/A #N/A hypothetical protein 1.18 1.13 0.68 0.30 0.17

SPLC1_S532910 [S] Function unknown #N/A serine/threonine protein kinase 1.31 1.39 0.74 0.42 0.24

SPLC1_S533550 #N/A #N/A hypothetical protein -0.98 -1.06 -0.67 -0.66 -0.77
[P] Inorganic ion transport and

SPLC1_S540630 metabolism #N/A hypothetical protein -0.95 -1.09 -0.63 -0.74 -0.54
[P] Inorganic ion transport and

SPLC1_S540640 metabolism #N/A hypothetical protein -1.02 -1.10 -0.87 -0.73 -0.52
[G] Carbohydrate transport and

SPLC1_S540700 metabolism #N/A hypothetical protein -1.52 -1.62 -1.16 -1.40 -1.01
[G] Carbohydrate transport and

SPLC1_S540710 metabolism #N/A glucosylglycerol-phosphate synthase -0.96 -1.14 -0.83 -1.12 -0.74
[C] Energy production and

SPLC1_S540720 glpA, glpD  |conversion Lipid Metabolism FAD dependent oxidoreductase -1.66 -1.50 -1.67 -1.95 -1.36
[C] Energy production and NAD-dependent glycerol-3-phosphate

SPLC1_S540730 gpsA conversion #N/A dehydrogenase domain protein -1.37 -1.59 -0.99 -0.63 -0.30

SPLC1_S541050 #N/A #N/A hypothetical protein -0.63 -1.64 -1.17 -1.20 -1.01

SPLC1_S541060 [V] Defense mechanisms #N/A ABC transporter related protein -0.65 -1.45 -0.81 -0.85 -0.61

SPLC1_S541170 #N/A #N/A hypothetical protein -1.01 -1.03 -0.73 -0.85 -0.34

S-(hydroxymethyl)glutathione

[C] Energy production and dehydrogenase/class llI

SPLC1_S541200 frmA, ADH5, adh{conversion Amino Acid Metabolism alcoholdehydrogenase 1.27 1.04 0.96 0.98 0.18
[H] Coenzyme transport and

SPLC1_S541290 folE metabolism Metabolism putative GTP cyclohydrolase | -1.35 -1.32 -0.77 -0.53 -0.27

SPLC1_S541640 #N/A #N/A hypothetical protein 0.26 0.40 0.37 1.14 0.74

SPLC1_S541660 #N/A #N/A hypothetical protein 0.11 0.27 0.44 1.40 1.22

SPLC1_S541980 #N/A #N/A sulfotransferase 0.26 0.51 0.44 0.63 1.02
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SPLC1_S010050 [S] Function unknown #N/A pentapeptide repeat protein 1.02 1.01 0.81 1.06 0.09
[O] Posttranslational
modification, protein turnover,

SPLC1_S542180 groEL2 chaperones Folding, Sorting and Degrad{chaperonin GroEL 2.37 2.65 1.45 1.12 0.56
[J] Translation, ribosomal

SPLC1_S542730 | HARS, hisS |structure and biogenesis Translation histidyl-tRNA synthetase -0.88 -1.06 -0.57 -0.71 -0.54

SPLC1_S543170 [V] Defense mechanisms #N/A hypothetical protein -1.18 -1.38 -1.12 -1.28 -1.11

group Il intron maturase-specific domain

SPLC1_S550010 [V] Defense mechanisms #N/A protein -0.47 -1.45 -1.43 -1.69 -1.16

SPLC1_S550520 #N/A #N/A hypothetical protein -0.90 -1.01 -0.58 -0.64 -0.65
[E] Amino acid transport and

SPLC1_S560040 trpA metabolism Amino Acid Metabolism tryptophan synthase alpha subunit -0.87 -1.06 -0.88 -0.98 -0.79

SPLC1_S560130 #N/A #N/A hypothetical protein -0.68 -1.44 -0.72 -0.74 -1.01
[O] Posttranslational
modification, protein turnover,

SPLC1_S560190 htpG chaperones Cancers ATP-binding region ATPase domain protein 3.73 2.69 2.01 1.84 1.08

SPLC1_S590700 #N/A #N/A hypothetical protein 0.57 0.89 0.68 0.68 1.28
[T] Signal transduction

SPLC1_S630200 hik34 mechanisms #N/A histidine kinase 3.08 1.28 0.90 0.61 0.04




