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Amino acid content of protein:

Ala(A) 23 75% Lys®) 15  49%
ArgR) 16  52% Met(M) 14 4.6%
Asn(N) 7 23% Phe () 10  33%
AspD) 20 65% Pro®) 15  49%
Cys(C) 3 10% Ser(S) 18  5.9%
Gh(@Q 7 23% Thr(T) 22  72%
Glu(E) 22 72% TpW) 2 07%
Gly(G).26 85% Tyr(Y) 14 4.6%
His@) 9 29% Val(V) 20  65%
Tle (D) 21 6.8% Pyl(0) 0  00%
Len(L)23 7.5% Sec(U) 0 0.0%
@) 0 0.0% X) 0 0.0%

@ 0 0.0%

Total number of negatively charged residues (Asp + Glu): 42

Total number of positively charged residues (Arg + Lys): 31

Atomic composition:

Carbon C 1512
Hydrogen H 2372
Nitrogen N 404
Oxygen O 460

Sulphur S 17



Formula: C1512H2372N4040460S17

Total number of atoms: 4765

Extinction coefficients:

Extinction coefficients are in units of M-1 cm-1, at 280 nm measured in water.

Ext. coefficient 31985
Abs 0.1% (=1 g/) 0.938, assuming all pairs of Cys residues form gystines

Ext. coefficient 31860

Abs 0.1% (=1 g/) 0.934, assuming all Cys residues are reduced

Estimated half-life:

The N-terminal of the sequence considered is M (Met).
The estimated half-life is: 30 hours (mammalian reficulocytes, in vitro).
>20 hours (yeast, in vivo).

>10 hours (Escherichia coli, in vivo).

Instability index:

The instability index (II) is computed to be 32.73
This classifies the protein as stable.

Aliphatic index: 82.28

Grand average of hydropathicity (GRAVY): -0.228

Supplementary Fig 1. Physico chemical analysis of Rac GTPase UKM
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Supplementary Fig 3. TMHMM2.0 analysis of the Rac GTPase UKM Protein. The graph indicates
that this protein is largely and outer cell membrane protein with some component within the cell.
Red is transmembrane, blue: inside cell and magenta: outside cell.
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Supplementary Fig 4. The SignalP 4.1 Prediction Network used to predict the presence of signal

peptides in protein. Max. C pos. 24 value 0.110; max. Y pos. 11 value 0.115; max. S pos. 12 value
0.142 and D position 1-10 value 0.115 cut off 0.450.
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Supplementary Fig 1. The disease symptoms shown by different rice varieties. (A) IR50 as the
susceptible line to sheath blight, (B) UKMRC9 as showing moderate resistance. This is followed by
(C) UKMRC2 and (D) MR219.



>GTPaseRacUKM

MVKAGFAGDDAPRAVFPSIVGRPRHTGVMVAIGQKDAYVGDEAQSKRGILTLKYPIEHGIVSNWDDME
KIWHHTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFNTPAMYVAIQAVLSLYASGRTTGI
VLDSGDGVSHTIVPIYEGYALPHATILRLDLAGRDLTDYLMKILTERGYSFIITAEREIVRDMKEKLSYI
ALDYDQEMETAKTSSSVEKSYELPDGOVITIGAERFRCPEVLFQPSFIGMEAAGIHETTYNSIMKCDV
DIRKDLYGNIVLSGGTTMFPGIADRMSKGDHCLGS*

>AF250327 Oryza sativa small GTIP-binding protein RACBP (RACB)

MSASRFIKCVIVGDGAVGKTICMLISYTSNTFPTDYVPTVFDNFSANVVVDGNTVNLGLWDTAGQEDYN
RLRPLSYRGADVFLLAFSLISKASYENVSKEKWIPELKHYAPGVPIILVGTKLDLRDDKQFFVDHPGAV
PITTAQGEELRKQIGAPYYIECSSKTQLNVKGVFDAAIRVVLOPPRKAKKKKKAQRGACSIL

>AB029510 QOryza sativa mRNA for small GTP-binding protein OsRac3

MASSASRFIKCVIVGDGAVGKICMLICYTSNKFPTDYIPTVFDNFSANVVVDSTTVNLGLWDTAGQED
YNRLRPLSYRGAIVFVLAFSLVSRASYENIMKKWIPELQHYAPGVPIVLVGTKLDLREDKHYLLDHPG
MIPVITAQGEELRKQIGAAYYIECSSKTQONVKGVFDAATIRVVIQPPTRKOREKKKKKSROGCSMMNME
RGREKMSCFKS

>AB029509 Oryza sativa mRNA for small GIP-binding protein OsRac2

MSGATKFIKCVIVGDGAVGKTMLICYISNKFPTDYIPTVFDNFSANVSVDGNIVNLGLWDTAGQEDY
SRLRPLSYRGADIFVLAFSLISRASYENVLKKWMPELRRFAPNVPIVLVGIKLDLRDHRSYLADHPARA
SAITTAQGEELRKQIGAAAYIECSSKTQONIKAVFDTAIKVVLOPPRRRGETTMARKKTRRSTGCSLK
NLMCGSACVV

>AB029508 Oryza sativa mRNA for small GTP-binding protein OsRacl

MSSARRATRFIKCVIVGDGAVGKTCMLICYTICNKFPTDYIPTVFDNFSANVSVDGSVVNLGLWDTAGQ
EDYSRLRPLSYRGADVFILSFSLISRASYENVOKKWMPELRRFAPGVPVVLVGTKLDLREDRAYLADH
PASSIITTEQGEELRKLIGAVAYIECSSKTQRNIKAVFDTATRKVVLOPPRHKDVIRKKLOSSSNRPVR
RYFCGSACFA

>AY364311 Oryza sativa (japonica cultivar-group) Rho GIPase
activating protein 2

MEGEVPVSSPLMLPAARGGGGGGVSVVETVAAALRRSLLLCSSVRAAEDEGAAAARAARARAAGMQIGRPT
DVRHVSHVIFDRFVGFLGLPADLEPDVPRPAPSASVSVFGVSPTSMOCSYDNRGNSVPTILLTMOKKL
YOLGGLQAEGIFRINADNSQELHVREQLNMGVVPDGVDMHCLTGLIKAWFRELPSGVLDSLT PEQVMH
CNTEEECALLASTLPPVEAALLDWAINLMADVVEHENYNKMNARNIAMVFAPNMTOMADPLTALIHAV
QVMNFLKTLILKIVKGREETAMPSSAFPSSSGSPSDKDEPQALEHLDKPTICSTQONNDFPMISGATL
DHFLFRAEPLRHNDAQGSAGRPKKRDNKDHDNSSREFSPIDSDSSSQASNSASKFSNDNVEGLFDRFK
FRRKGVGRLCRHPVFQLSRSMKKSGEAGQACV



>AY364310 Oryza sativa (japonica cultivar-group) Rho GIPase
activating protein 1

MEIGWPTDVRHVAHVIFDRFHGFLGLPVEFEVEMPCRVPSASASVFGVSAESMOCTYDGKGNSVPTIL
LHMQOERLYAQGGLKAEGIFRINPENDQEEHVRDOLNKGVVPEDIDVHCLASLIKAWFRELPEGVLDSL
SPEQVLOCNSEGEFLELVILLRPTQAALLNWAVELMADVVEEEELNKMNARNIAMVFAPNMTOMSDPL
TALMHAVQVMNFLKTLILRTLRERDDAASGDYTPYSSPASSSQONDAEYYGSERDMDRSCEMSDMHSE
ISRSGROVDFLVRYNTCFDSEQEGVDPLSDVEEGFLRQLEHDLEADKREESAKKQHEISSETMAVKDV
QAELKVEAKAAGNTQKEEGAGSLQ

>AB047313.1 Qryza gativa Japonica Group OsRAcl mRNA for actin

MADREDIQPLVCDNGTGMVKAGFAGDDAPRAVFPSIVGRPRHT GVMVGMGOKDA YVGDERQSKRGILTLKYPIEH
GIVSNWDDMEKIWHHTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFNTPAMY VATQAVLSLYASGRT
TGIVLDSGDGVSHTVPIYEGYALPHAILRLDLAGRDLTDYIMKILTERGYSFTTTAEREIVRDMKEKLSYIALDY
DOEMETAKTSSSVEKSYELPDGQVIT IGRERFRCPEVLFQPSF IGMEAAGIHET TYNSIMKCDVDI RKDLYGNIV
LSGGTTMF PGIADRMSKEITALAPSSMKIKVVAPPERKYSVWI GGSILASLSTFQOMWIAKAEYDE SGPSIVHRK
CF

>gi|5902926|dbj|BAA84492.1| small GIP-binding protein OsRacl [Oryza
sativa]

MSSAAAATRFIKCVIVGDGAVGKTCMLICYICNKFPTDYIPTVFDNFSANVSVDGSVVNLGLWDTAGQ
EDYSRLRPLSYRGADVFILSFSLISRASYENVOKKWMPELRRFAPGVPVVLVGTKLDLREDRAYLADH
PASSIITTEQGEELRKLIGAVAYIECSSKTOQRNIKAVFDTATIKVVLOPPRHKDVIRKKLOSSSNRPVR
RYFCGSACFA

>gi| 5902928 |dbj |BAA84493.1| small GIP-binding protein OsRac2 [Qryza
satival]

MSGATKFIKCVIVGDGAVGKT(MLICYTISNKFPTDYIPTVFDNFSANVSVDGNIVNLGLWDTAGQEDY
SRLRPLSYRGADIFVLAFSLISRASYENVLKKWMPELRRFAPNVPIVLVGTKLDLRDHRSYLADHPAA
SAITTAQGEELRRQIGAAAYIECSSKTQONIKAVFDTATIRKVVLOPPRRRGETTMARKKTRRSTGCSLK
NLMCGSACVV

>gi|5902930|dbj |BAA84494.1| small GIP-binding protein OsRac3 [Oryza
sativa]

MASSASRFIKCVIVGDGAVGKICMLICYTSNKFPTDYIPTVFDNFSANVVVDSTTIVNLGLWDTAGQED
YNRLRPLSYRGADVFVLAFSLVSRASYENIMKKWIPELQHYAPGVPIVLVGTKLDLREDKHYLLDHPG
MIPVITAQGEELRKQIGAAYYIECSSKTQONVKGVFDAAIRVVIQPPTKOREKKKKKSROGCSMMNMEF
RGRKMSCFKS



>gi| 9651980 |gb|AAF91343.1|AF250327_ 1 small GIP-binding protein RACBP
[Oryza sativa]

MSASRFIKCVIVGDGAVGKICMLISYISNTFPTDYVPTVFDNFSANVVVDGNTVNLGLWDTAGQEDYN
RLRPLSYRGADVFLLAFSLISKASYENVSKKWIPELKHYAPGVPIILVGTIKLDLRDDKQFFVDHPGAV
PITTAQGEELRKQIGAPYYIECSSKTQLNVKGVFDAAIKVVLOPPKAKKKKKAQRGACSIL

>gi|21902083|dbj |BAC0S631.1| putative rac GTPase activating protein
[Oryza sativa Japonica Group]

MDVAGGGEEVEEVEAVDGGEQQPPMEIGWPTDVRHVAHVI FDRFHGFQGLPVELQPEVAGNAPSASKT
VFGVSTESMQCSYDARGNSVPSILLLMORRLYEQGGLKAEGIFRIAADDAQEQAVREQLNSGVLPEGG
VDVHCLAGLIKAWFRELPGGMLDSLPAAEVIRCOSADDCARLCARLPAAKAALLDWAVQLMADVAREE
RSNKMGSRNVAMVFAPNMTHAMDPFTALKHAVHVMNFLTMLIDRALNDVQTCNN

>gi|33354208|dbj|BAC81174.1| rac GIPase activating protein 3 -like
protein [Oryza sativa Japonica Group]

MGEAVLVSNHGCSGGGGRVGVGVRGAGGGGPGEGKAEGQQOGOVLALLLAALRRSVVLPCOMADADDPA
AVAWGMEIGWPTDVRHVAHVIFDRLNGFLGLPAEFELEIPGHVPSASASVFGVSPESMQCCFDDNGNS
VPKILLLMQERLYAQDGLKAEGIFRITPENSQEENVREQLNRGLVPDDIDVHCLASLIKAWFRELPEG
VLDSLSPEQVLHCNTEEECVELVRLLPPTQAALLNWVVEFMADVVEEEE SNKMNARNVAMVFAPNMTQ
MSDPLTALMHAVOVMNLLKTLILKTLREREHDESEYSAISSQSSSSDELDEMHHHVEQGGDSGSDTDN
FGDDGSQSQKDVAKVLOONVVNEQPIGASRRHT SIDFRLPYISYGSDDDVSPNDIEECFLRRLEWNAV
SKDASEIGSITVRSNQEAGQLSFSEENDGYYSTDYQSRNILLKDSVGIQSTLPRETESRAEITNDEVQ
DGAEVEVTILEQ

>gi|34451566|gb|AAQ72347.1| Rho GIPase activating protein 1 [Oryza
sativa Japonica Group]

MEIGWPTDVRHVAHVIFDRFHGFLGLPVEFEVEMPCRVPSASASVFGVSAESMOCTYDGKGNSVPTIL
LHMQERLYAQGGLKAEGIFRINPENDOQEEHVRDOLNKGVVPEDIDVHCLASLIKAWFRELPEGVLDSL
SPEQVLOCNSEGEFLELVILLRPTQAALLNWAVELMADVVEEEELNKMNARNIAMVFAPNMTOMSDPL
TALMHAVQVMNFLKTLILRTLRERDDAASGDYTPYSSPASSSQONDAEYYGSERDMDRSCEMSDMHSE
ISRSGRQVDFLVRYNICFDSEQEGVDPLSDVEEGFLRQLEHDLEADKREESAKKQHEI SSEIMAVKDV
QAELKVEAKAAGNTQKEEGAGSLQ



>gi| 34451568 |gb|ARQ72348.1| Rho GIPage activating protein 2 [Qryza
Sativa Japonica Group]

MEGEVPVSSPIMLPARRRGGGGGGVSVVETVARALRRSLLLCSSVRAREDEGARARARRARGMOIGRPT
DVRHVSHVIFDRFVGFLGLPADLEPDVPRPAPSASVSVFGVSPTSMOCSYDNR GNSVPTILLTMOKKL
YQLGGLQAEGIFRINADNSQELHVREQLNMGVVPDGVDMHCLTGLIKAWFREL PSGVLDSLTPEQVMH
CNTEEECALLASTLPPVEAALLDWATNLMADVVEHENY NKMNARNTAMVFAPNMTOMADPLTALIHAV
QVMNFLKTLILKTVKGREETAMP SSAFPS55GSPSDKDEPQALEHL.DKPTICSTQONNDFPMISGATL
DHFLFRREPLRHNDAQGSAGRPKKRDNKDHDNSSREFS PIDSDSSSQASNSASKFSNDNVEGLFDRFK
FRKGVGRLCRHPVFQLSRSMKKS GERGQACV

>gi| 50253132 |db] |BAD29378.1| putative Rho GTPagse activating protein
2 [Qryza gativa Japonica Group]

MOCSYDNRGNSVPTILLTMOKKL YOLGGLOAEGIFRINADNSQELHVREQLNMGVVPDGVDMHCLTGL
IKAWFRELPSGVLDSLTPEQVMHCNTEEECALLASTLP PVERAALLDWATINILMADVVEHENYNKMNARN
IAMVFAPNMTOMADPLTALIHAVQVMNFLKTLILKTVKGREETAMPSSAFPSS SGSPSDKDEPQALEH
LDKPTICSTQONNDFPMISGATLDHFLFRAEPLRHNDAQGSAGRPKKRDNKDH DNSSREFSPIDSDSS
SQASNSASKFSNDNVEGLFDRFK FRKGVGRLCRHPVFQLSRSMKKSGERGQACV

>gi| 62732732 |gb|ARX94851.1| rac GIPage activating protein 1 [Qryza
8ativa Japonica Group]

MTTEVALLRGPTNLASPTSSTLRYLANGDSDVSLPRRS SREEESPAGLOEEEEEEEEERWSFLALLLE
LLRKSLLRCSTVQEGGGECGMEI GWPTDVQHVAHVIFDRFHGFLGLPVELEPEVPRRAPSASASVFGV
STESMOCSYDSRGNSVPTILIMMORRLYEQGGLRAEGI FRINAENSQEEFVRDQLNSGIVPDGIDIHC
LSGLIKAWFRELPSGVLDSIPPEQVMOCQSEEDCARVAKCLPPAERRLLEWAVNIMADVVOEEQTNKM
NARNIAMVFAPNMTOMSDPLTALMYAVOVMNFLKMLIQKTLKGRQESNLEDT S LPHKDPSDESGHHKP
CLTLESLLEEESRRPSFVEEEPI LNSPAHGTGYNPIEVNPVOGKTAASTAQTSEVQTITIEGSSSCSRP
SLTDPPATADPVCAEAANSLORKGSRSLNSRRTRKGKGQSGTSATSSREKSKGTSIVSRINSKIERIE
AWR

>gi| 62732733 |gb|ARX94852.1| rac GIPase activating protein 1 [Oryza
sativa Japonica Group]

MATAMSRSQGEAAARRRALODSKRRRRRRRRRGGRSWRCCLSCCGSRCSGAVRCRRAAASAGWRLGGR
RMCSTWHT SPSTGSMDSSASPWSSSPRFPAGLPVRESMQCSYDSRGNSVPT ILLMMORRLYEQGGLRA
EGIFRINAENSQEEFVRDOLNSGIVPDGIDIHCLSGLIKAWFRELPSGVLDSIPPEQVMOCQSEEDCA
RVAKCLPPAEAALLEWAVNLMADVVQEEQINKMNARNIAMVFAPNMTOMSDPLTALMYAVQVMNFLKM
LIQKTLKGRQESNLEDTSLPHKDPSDESGHHKPCLTLESLLEEESRRPSFVEEEPILNSPAHGTGYNP
IEVNPVOGKTAASIAQTSEVQTIIEGSSSCSRPSLTDPPATADPVCAEAANSLORKGSRSLNSRRTRK
GKGQSGTSATSSAEKSKGTSIVSRINSKIERIEANWR



>gi|62733119|gb|AAX95236.1| rac GIPase activating protein 1 [Oryza
sativa Japonica Group]

MITEVALLRGPTNLASPTSSTILRYLANGDSDVSLPRRSSREEESPAGLQEEEEEEEEERWSFLALLLE
LLRKSLLRCSTVQEGGGECGMEIGWPTDVQHVAHVIFDRFHGFLGLPVELEPEVPRRAPSASASVFGV
STESMQCSYDSRGNSVPTILLMMORRLYEQGGLRAEGIFRINAENSQEEFVRDOLNSGIVPDGIDIHC
LSGLIKAWFRELPSGVLDSIPPEQVMQCQSEEDCARVAKCLPPAEAALLEWAVNLMADVVQEEQINKM
NARNIAMVFAPNMIQMSDPLTALMYAVOVMNF LKMLIQKTLKGRQESNLEDT SLPHKDPSDESGHHKP
CLTLESLLEEESRRPSFVEEEPILNSPAHGTGYNPIEVNPVOGKTAASIAQTSEVQTIIEGSSSCSRP
SLTDPPATADPVCAEAANSLORKGSRSLNSRRTRKGKGQSGI SATSSAEKSKGTSIVSRINSKIERIE
AWR

>gi|77548721|gb|ABA91518.1| rac GITPase activating protein 1,
putative, expressed [Oryza sativa Japonica Group]

MITEVALLRGPTNLASPTSSTILRYLANGDSDVSLPRRSSREEESPAGLQEEEEEEEEERWSFLALLLE
LLRKSLLRCSTVQEGGGECGMEIGWPTDVQHVAHVIFDRFHGFLGLPVELEPEVPRRAPSASASVEGV
STESMQCSYDSRGNSVPTILLMMORRLYEQGGLRAEGIFRINAENSQEEFVRDOLNSGIVPDGIDIHC
LSGLIKAWFRELPSGVLDSIPPEQVMQCQSEEDCARVAKCLPPAEAALLEWAVNLMADVVQEEQINKM
NARNIAMVFAPNMIQMSDPLTALMYAVOVMNF LKMLIQKTLKGRQESNLEDT SLPHKDPSDESGHHKP
CLTLESLLEEESRRPSFVEEEPILNSPAHGTGYNPIEVNPVOGKTAASIAQTSEVQTIIEGSSSCSRP
SLTDPPATADPVCAEAANSLORKGSRSLNSRRTRKGKGQSGI SATSSAEKSKGTSIVSRINSKIERIE
AWR

Supplementary Fig 5. Sequences of GTPases used for multiple sequence alignment.



