Candidate gene analysis of QTL
gTGWe.1 for 1000-grains weight

on the short arm of rice chromosome 6
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Gene Trait Encoded protein Note
GW2 Grain width RING-type E3 ubiquitin ligase Ubiquitin—proteasome pathway
GS3 Grainlength  Membrane protein with multiple domains MAS
qGL3/gGL3.1 Grainlength  Protein phosphatase with Kelch-like repeat domain
GIF1 Grain filling Cell wall invertase
GW5/qGW5 Grain width Arginine-rich protein of 144 amino acids Ubiquitin—proteasome pathway
GS5 Grain shape Serine carboxypeptidase
GW8/SPL16 Grain width SQUAMOSA promoter-binding protein-like 16 (OsSPL16) SBP domain-containing transcription factors
DEP1 Grain length ~ Phosphatidylethanolamine-binding protein-like domain protein
D61/0sBRI BRI-like leucine-rich repeat (LRR) receptor kinase BR receptor
D2/CYP90D2  Seedsize Cytochrome P450 (CYP90D) enzyme BR biosynthesis
D11/CYP724B1 Seed length Cytochrome P450 (CYP724B1) enzyme BR biosynthesis
D1 Seedsize Heterotrimeric G protein alpha subunit (RGA1)
SRS3 Seedsize Kinesin 13 protein
SRS1/DEP2 Seedsize Protein of 1365 amino acids with unknown function
SRS5 Seed size Alpha-tubulin protein
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Software/Datebase  Speices  No. of Predicted Gene
AUGUSTUS Maize 17
Genscan Maize 21
MSU annotation

RGP Predicted




SoftberrySMSUR BTN ELE:

LOC 1

Predicted genes 9

1CDSf 9362511 9362706

2CDSi 9363409 9363510

Predicted genes 7 LOC_7 3CDSI 9363889 9364520 1CDSf 9363917 9364520
1CDSf 9334555 9334613 1CDSf 9335535 9336363
2CDSi 9335497 9336363 2CDSI 9337000 9337360
3CDSI 9337000 9337360

Predicted genesl Predicted genes 6

LOC 2

Predicted genes2

LOC_3 LOC_8
1CDSf 9349260 9349580
2CDSi 9348668 9348723

3cDSl 9348327 9348435 Predicted genes 10

Predicted genes3

Predicted genes 8 Locs
1CDSF 9351724 9352087 | 1CDSf 9353006 9353030
2CDSi 9353112 2CDSi 9353130

Predicted genes 11

LOC 4

Predicted genes4

Predicted genes 5 LOC_5

3 CDSi 9326294 9326492
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ID Gene Product

LOC 1 Retrotransposon protein

LOC 2 Retrotransposon protein
ECCEEARIEEE TG\,
LOC 4 Expressed protein

LOC 5 Peroxidase precursor

LOC 6 Expressed protein

LOC 7 CCT/B-Box zinc finger protein

LOC 8 Expressed protein

LOC 9 Hd1l

LOC 10 Helix-loop-helix DN A-binding domain containing protein
LOC 11 Armadillo/beta-catenin repeat family protein

LOC 12 Amino acid transporter




gqTGWe6.1EHF5 ( ¥Rl ) BlastP Searches (UniRef 100)

Entry name St. Protein names Length Identity Score E-value
I1Q1H7 _ORYGL Uncharacterized protein 641 99 3281 O
A3BAL8 ORYSJ Putative uncharacterized protein 671 92 3152 0
DAN3U5_90RYZ Putative somatic embryogenesis protein kinase 1 636 94 3085 O
DAN3T2_90RYZ Putative somatic embryogenesis protein kinase 1 632 92 3043 O
B8BOKO_ORYSI Putative uncharacterized protein 629 91 2969 0
D4AN3R9_90RYZ Putative somatic embryogenesis protein kinase 1 643 89 2961 O
D4AN3V6_ORYBR Putative somatic embryogenesis protein kinase 1 640 89 2933 O
K3XVV7_SETIT Uncharacterized protein 627 80 2653 0
11GZ29 BRADI Uncharacterized protein 629 79 2632 0
K3YQV1 _SETIT Uncharacterized protein 624 78 2590 O
CO0P934_MAIZE Uncharacterized protein S E R K 632 78 2586 O
C578J1_SORBI Putative uncharacterized protein Sb10g010010 TN 629 79 2585 0
B9F2H8 ORYSJ Putative uncharacterized protein (RAARBAR A E RS RIS ) 627 77 2553 0
B6SWS1_MAIZE BRASSINOSTEROID INSENSITIVE 1l-associated receptor Kinase 1 636 77 2552 0
B8AI39_ORYSI Putative uncharacterized protein 627 77 2551 O
11P3V1_ORYGL Uncharacterized protein 627 77 2548 O
C5XZE6_SORSBI Putative uncharacterized protein Sb04g029170 626 77 2545 0
J3LGP6_ORYBR Uncharacterized protein 626 77 2543 0
F2D480_HORVD Predicted protein 625 77 2533 0
BSA2N9_MAIZE 7 Uncharacterized protein B AK 1 626 77 2527 0
I1IEA0_BRADI Uncharacterized protein 628 76 2514 O
COPH57_MAIZE Uncharacterized protein 589 78 2450 0
B9T3S1_RICCO BRASSINOSTEROID INSENSITIVE l1-associated receptor kinase 1, puta 624 70 2277 O
D7SMJ9_VITVI Putative uncharacterized protein 622 70 2264 0
D7TABO_VITVI Putative uncharacterized protein 625 69 2249 0
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AtSERK1
AtSERK2
MESERKI

SERK1,2/
Dicots

DcSERK

37

35

100

ImsSERKZ
ImsERKI
OsBISERK1
OsBAK1/0sSERK1
AtBAKT/AISERKS

a1

100

SERKS3,4,5/

AtSERKS
Monocots

AtSERKA4

100

I TGYWB. 1 I

SbRLKT
ScBAKI

AtSERK1, 2, 3, 4 and 5 from Arabidopsis; OsBAK1 and OsBISERKZ1 from rice;
ZMSERK1 and 2 from maize; MtSERK1 from Medicago truncatula; DcSERK from
carrot; SbRLK from sorghum(%&2); and ScBAK1 from sugarcane(H Ji)

Vicentini et al., 2009, PCR



qTGW6.1BlastPi8ZEE R [FIFEE

Species  Orthologous gene Putative function

BRASSINOSTEROID INSENSITIVE 1-associated
Brachypodium  Bradilg43690 receptor kinase 1

BRASSINOSTEROID INSENSITIVE 1-associated
Brachypodium  Bradi3g56250 receptor Kkinase 1

BRASSINOSTEROID INSENSITIVE 1-associated
Maize GRMZM2G019317 receptor kinase 1

BRASSINOSTEROID INSENSITIVE 1-associated
Maize GRMZM2G349665 receptor kinase 1

BRASSINOSTEROID INSENSITIVE 1-associated
Sorghum Sb04g029170 receptor Kinase 1

BRASSINOSTEROID INSENSITIVE 1-associated
Sorghum Sb10g010010 receptor kinase 1
Poplar POPTR_0004s10790 NIK1 (NSP-INTERACTING KINASE 1); kinase
Poplar POPTR_0017s14360 NIK1 (NSP-INTERACTING KINASE 1); kinase
Arabidopsis AT5G16000 NIK1 (NSP-INTERACTING KINASE 1); kinase

LRR-RLKII

Are NIK-like and SERK-like
rece pto rS fu nct|ona I Iy red u nda nt? Santos et al., 2009, Journal of Experimental Botany
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i Sb10g010010 = BAKL
0 GRMZM2G349665 K KBAK1
Bradi1g43690 TN EBAKL
% QTGWGD
Bradi3g56250 FHARELBAKL
o Sb04g029170 EEBAKL
100 GRMZM2G019317 K KBAK1
AT5G16000 LFI 7TNIK1
- POPTR 0004510790  FI#NIK1

100 POPTR 0017514360 H#NIK1




Aligment of qTGW6.1, AtNIK1, AtNIK2 and AtBAK1
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56
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46

115
115
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175
175
162
166

Signal peptide

(LLSPEGVNFEVQALMDIKASLHD
BELTDEGVNFEVVALIGIKSSLTD

————————— RRL ——— AEGDALSALKNSLAD
MEPPFFLLLLLLVVSSSSPS&ALLS&KGVNNEVQALIVIKNLLKD
Sl s kR Rk ko k

LRR1

PHGVLDNWDRDAVDPCSWTMVTCSSENF VIGLGTPSQNLSGTLSPSIT
PHGVLNNWDDTAVDPCSWNMITCS-DGFVIRLEAPSQNLSGTLSSSIG
PNEKVLOSWDATLVTPCTWFHVTCNSDNSVTRVDLGNANL SGALVNQLGELP

PHGVLE SWDONSVDPC SWANI TCSPDFLVTGLEAPSQHLSGLLSPSIGNLTNLETVLLON
*, ok _dkk ok dekck cdek, - k- I I S
LRR2 LRR3

N

NNITGPIPAEIGRLENLETLDLSSNSFYGEIPSSVGHLE SLOYLRLNNNTLSGPFPSASA
* k. ok bk vk ok ok okl kv ok ok - R R - Sk - - S L

LRR4

SIVGNPLICPTGTEPDCNGTTLIPNSMNLNQTG
NVHGNSQICPTGTEEDCNGTQPKPMSITLNSSE
—JERTRISEA-—cccceer NTKLTPLPASFPPPPI

NLSHLVFLDLSYNNLSGPIPESLARTYNIVGNPLICDENREQDCYGTAPMPMSYSLNGSR
©ok ek ok ke sk ot -1 * ok

o4
55
41
45

114
114
101
105

174
174
161
165

234
234
210
225

GILFS4
GBRYES
Q94F62
qTGW6.1

QILFS4
QERYE5
Q94F62

qTGW6.1

Q9LFS4

QBRYES

Q94F62
qTGWS.1

QOLFS4
QERYED
Q94F62

qTGW6.1



Aligment of qTGW6.1, AtNIK1, AtNIK2 and AtBAK1

235
235
211
226

293
293
270
285

353
353
330
345

409
409
390
401

Transmembrane Helical

VPL——YAGGSENHENAT AVCSSVETVELIF TAVGLFLNNRORHNONTFFDVEDGNHHEEV
NES——SDGGTENREIAVVFGVSLTCVCLLT IGFGFLLANRRRHNKEQVLFFDINEQNEEEN
SPTPPSPAGSNRITGAT AGGVAACAALLFAVPAT AL AWNRREKPODHFFD-VPAEEDPEV
GGALPPAARDRGHEF AVAFGSTAGCHGLLLLAAGF LFWWRHRRNRQILFD-VDEQQIENY
. ¥k & i . = R = S -
ATP Binding site
Protein kinase

SLGNLRRFGFRELQIATNNF 5 SKNLLGKGGYGNVYKGILGDS TVVAMKRLKDGGALGGET
CLGNLRRFNFKELQSATSNF SSKNLVGKGGFGNVYKGCLHDG SITAWERL KD INNGGGEV
HLGQLKRF SLRELQVASDNF SNENILGRGGFGKVYRGRLADG TLVAWKRLKEERTQGGEL
NLGNVKRF SFRELQAATEGF SGKNILGKGGFGNVYRGQLPDG TLVAWKELKDGNAAGGEA
WD oK zoookk KDL, KK oKD RIdoRINIRKIR KK, 1Rk KKK

Protein kinase

QFQTEVEMISLAVHRNLLELYGFCITQTEKLLVYPYMSNG SVASRME————AKPVLDWSI
QFQTELEMISLAVHRNLLRLYGFCTTSSERLLVYP YMSNG SVASRLE———-AKPVLDWGT
QFQTEVEMI SMAVHRNLLRLRGFCMTP TERLLVYP YMANG SVASCLRERPESQPFPLDWPK
QFQTEVENISLALHRNLLELYGFCHTATERLLVYPFMSNG SVASRLK-———-AKPALEWGT
AR T KKK T D KRR KKK K 1K KRRk K RkkkkR 1 s Pik Kk

Protein kinase

RERIAIGAARGLVYLHEQCDPKITHRDYREAANTLLDDYCEAVVGDFGLAKLLDHQDSHVT
REKRIALGAGRGLLYLHEQCDPKITHRDYK ASNILLDDYFEAVVGDFGLAKLLDHEESHYT
RQRIALGSARGLAYLHDHCDPRITHHD VK AANTLLDEEFEAVVGDFGLAKLMDYKD THVT
ERRIAVGALRGLVYLHEQCDPKITHRDVKAANVLLDEACEAVVGDFGLAKLLDHRESHVT
B RORK KDL KRR KORK D OO RO D KRR T RO RRR R D K 1 1 KKK

Active site(Proton accepter)

292
292
269
284

352
352
329
344

408
408
389
400

468
468
449
460

WOLF54
QERYE5
Q94F62

qTGW6.1

QILF54
QERYES
Q94F62
Q9FP13

qTGW6.1

QOLFS4
Q8RYE5
Q94F62

qTGW6.1

QILF54
QERYE5
Q94F62

qTGW6.1



Aligment of qTGW6.1, AtNIK1, AtNIK2 and AtBAK1

Protein kinase

469 TAVRGTVGHIAPEYLSTGQSSEKTDVFGFGILLLELVIGQRAFEFGEAANQRGV-MLDWY 527 QOLFS54
469 TAVRGTVGHIAPEYLSTGQSSEKTDVFGFGILLLELITGLRALEFGEKAANQRGA-TLDWY 527 Q8RY65
450 TAVRGTIGHIAPEYLSTGKSSEKTDVEGYGVMLLELITGQRAFDLARLANDDDVMLLDWY 509 Q94F62

461 TAVRGTVGHIAPEYLSTGQSSDRTDVFGFGILLLELVIGQTALEFGKSSNHKGA-MLDWY 518 growe:
KRR T KRR RROR T KK s KRR DK TRk IR KD TL ot 1, L 1 RKKRE

Protein kinase

528 KKIHQEKKLELLVDKELLKKKSYDEIELDEMVEVALLCTQYLPGHREPEKMSEVVEMLEGDG 587 QYLFS4
528 KKLQQEKKLEQIVDKDL--KSNYDRIEVEEMVQVALLCTQYLPIHRPEMSEVVEMLEGDG 585 Q8RY65
510 KGLLKEKKLEALVDVDL--QGNYKDEEVEQLIQVALLCTQSSPMERPEMSEVVEMLEGDG 567 094F62
520 KEKMQSEKKVEVLVDKGL--GGGYDRVEVEEMVQVALLCTQYLPAHRPRMSDVVEMLEGDG 577 qTGW6.1

K o L KRRKIE 1HE K K. KIooiiRERRORKE K L RKIDRK D RRRKRRRR K

588 LAEKWEASQRSDSVSKCSN RI--NELMSSSDRYSDLTDDSSLLVQAMELS 635 QOLF54

586 LVEEWEASSQRAETNRSYS KP--N-EFSSSERYSDLTDDSSVLVQAMELS 632 Q8RY6S

068 LAERWEEWOKEEMFRQDFNYP THHPAVSGY IIGDSTSQIENEYPS 612 Q94F62

578 LADRWEKASGHSTAAADSLSHSHRTSDPAPPAADFAAAFGRCFSDLTDDSSLLVQAVELS 637 grGwe.l
S0 B b O *

636 GPR 538 Q9LFS4

633 GPR 635 QBRY65

613 GPR 515 Q94F62

638 GPR 640 jrowe.
otk
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Predict and plot transmembrane seaments in protein sequences

Tmap
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Residue number

Start End TransMem Sequence

4 23 1 PFFLLLLLLVVSSSSPSAAL

239 267 2 KFAVAFGSTAGCMGLLLLAAGFLFWWRHR
485 502 3 DVFGFGILLLELVTGQTA
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Eﬂ;ﬂgﬁiﬁ')‘J Predict and plot transmembrane seaments in protein sequences
Transmembrane Helical

235  VPL--YAGGSRNHEMATAVGSSVGTVELIFIAVCLFLWWRORHNGNTFFDVEDGNHHEEY 292 Q9LFS4
235  NES——SDGGTENREIAVVFGVELTCVCLLIIGFGFLLWWRRRHNEQVLFFDINEQNKEEN 292 Q8RY6S
211 SPTPPSPAGSNRITGATAGGVAAGAALLFAVPATAL AWNRRKKPQDHFFD-VPAEEDPEV 269 Q94F62

226 GGALPPAARDRGHKFAVAFGSTAGCMGLLLLAAGFLFWWRHRRNRQILFD-VDEQQIENY 284 Q9FP13
= I CCE R kR e

293 SLGNLRREGFRELQIATNNFSSKENLLGKGGYGNVYKGILGDSTVVAVERLKDGGALGGEI 352 QOYLFS4
293 CLGNLRRFNFKELQSATSNFSSKNLVGKGGFGNVYKGCLHDGSITAVERLKDINNGGGEY 352 QB8RY65
270 HLGQLKRFSLRELQVASDNFSNENILGRGGFGKVYRGRLADGTLVAVERLKEERTQGGEL 329 Q94F62
285 NLGNVKRFSFRELQAATEGFSGKNILGKGGFGNVYRGQLPDG TLVAVKRLKDGNAAGGEA 344 QOFP13

BT DTk D ooRNOK DL, K ORI ToRIHRINIRRIR K K, DLk Fokk

353 QFQTEVEMISLAVHRNLLELYGFCITQTEKLLVYPYMSNGSVASEME————AKPVLDWSI 408 QOLFS4

353 QFQTELEMISLAVHRNLLERLYGFCTTSSERLLVYPYMSNGSVASRLE--—-AKPVLDWGT 408 Q8RY65

330 QFQTEVEMISMAVHRNLLELRGFCMTP TERLLVYPYMANGSVASCLRERPESQPPLDWPE 389 QO94F62

345 QFQTEVEMISLALHRNLLELYGFCMTATERLLVYPFMSNGSVASRLE-———AKPALEWGT 400 QSFP13
AR T RRRK D D KRR KKK K 1K Rk D K RRkRRR 1 s Tik Kk

409 RERIAIGAARGLVYLHEQCDPKITHEDVEAANTILLDDYCEAVVGDFGLAKLLDHQDSHVT 468 QO9LFS4

409 REKRIALGAGRGLLYLHEQCDPKITHRDVEASNILLDDYFEAVWGDFGLAKLLDHEESHYT 468 Q8RY65

390 RQRIALGSARGLAYLHDHCDPKITHRDVEASNTLLDEEFEAVVGDFGLAKLMDYKDTHVT 449 Q94F62

401 ERRRIAVGAARGLVYLHEQCDPKITHRDVKAANVLLDEACEAVVGDFGLAKLLDHRESHVT 460 QOFP13
R AORR DKL KRR RORK D 1RO D KRR D RRRORRRRRROR R T KL 1 1 R
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Draw a helical wheel diaaram for a protein sequence
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— ENCEANA IBLE CONTACT ABouT INTERNAL cBs cas OTHER

n ' Y515 CBS cBs BIOINFORMATICS COURSES BIOINFORMATICS

| TOOLS LINKS

CBS >> CBS Prediction Servers >> SignalP >> Output format

SignalP-4,1 prediction {euk networks}): Sequence

T T T T T T
C-score

S-score ——
1.8 -/f”“\\\g/f/’—ﬁf“\\\\\ Y-score —— |
0.8 7
0.6 1
E
3
" 8.4 A
| “ ‘ |
o T LI T
HEPPFFLLLLLLYYSSSSPSAALLSAKGYNNEVQALIVIKNLLKDPHGVLKSHDQNSYDPCSHAHITCSEH
] 18 20 30 40 50 60 70
# Measure Position Value Cutoff signal peptide?
max. C 23 0.497
max. Y 23 0.678
max. S5 14 0.981
mean S 1-22 0.923

D =22 0.810 0.450 YES
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55
56
42
46

115
115
102
106

175
175
162
166

L. L SPEGVNFEVQALNDIKASLHD
ILOGRREAKKS : L ELTDEGVNFEVVALIGIKSSLTD
————————— R —————————JERVSENAEGDAL SALENSLAD
MEPPFFLLLLLLYVVSSSSPSAALLSAKGVNNEVOALTVIKENLLED
_ CBE B8 R

PHGVLDNWDRDAVDPCSWTHVTCSSENRVIGLGTPSQNLSGTLSPSIT
PHGVLNNWDDTAVDPCSWNMITCS-DGRVIRLEAPSQNLSGTLSSSIG

PNEVLOSWDATLVTPCTWFHVTCNSDN VTRVDLGNANLSGQLVMQLGM

PHGVLE SWDONSVDPCSWANI TCSPDFRVTGLEAPSQHLSGLLSPSIGNLTNLET VLLON
*, ok _dkk ok dkekck cdek, - Bk - ek ok c otk ek, - ok

N

NNITGPIPAEIGRLENLETLDLSSNSFYGEIPSSVGHLESLOYLRLNNNTLSGPFPSASA
¥ ok 3k ok ok ok ko cokkok ¥ o+ ok ok ovo, R Rt - R G SR ST R

SIVGNPLICPTGTEPDCNGTTLIPNSMNLNQTG
NVHGNSQICPTGTEEDCNGTQPKPNSITLNSSE
——JLFTPISFA—~~——~——= NTKLTPLPASPPPPI

NLSHLVFLDLSYNNLSGPIPESLARTYNIVGNPLICDANREQDCYGTEPMPMSYSLNGSR
=k _dokdok k Kok kK oz - - * ke

54
55
41
45

114
114
101
105

174
174
161
165

234
234
210
225

QILFS4
QERYE5
Q94F62
Q9FP13

QILFS4
QERYE5
Q94F62
Q9FP13

QIOLFS4
QERY65
Q94F62
Q9FP13

QILFS4
QERYED
Q94F62
Q9FP13
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Query:
Sbjct:
Query:
Sbjct:
Query:

Sbijct:

1738

15809%

1788

1969

1858

2029

ERKREERT

delete

qTGH6. 1

delete

qIGW6. 1

TIGR
Plant Transcript Assemblies

[Home | [ Current Release | | Plant TA Search | | Blast Search | | Download TAs | | Contact | | TIGR Home

GACCGCTGGGAGRAAGGCCTCCGGCCACTCCACCGCCGCCGCCGACTCCCTICTCCCACTCC

trreererreererrerreererrerrerreereerrerrerrrrrerrerr e
GACCGCTGGGAGAAGGCCTCCGGCCACTCCACCGCCGCCGCCGACTCCCTCTCCCACTCC

CACCGCACCTCAGANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTGC
V)L 000 0T Q0 [
CACCGCACCTCAGALCCGGCGCCGCCCGCCGCCGACTTCGCCGCCGCCTTCGGCCGCYGC

TTCTCCGACCTCACCGACGACTCCTCCCTICC 3GCCGTCGAGCTCTCCGGCCCC

Illlllllllllll||||IIIIIIIIIIIII‘43 bF)IIIIIIIIIIIIIIIIIIIIII
TTCTCCGACCTCACCGACGACTCCTCCCTCCLCGLICCAGGCCGTCGAGCTCTCCGGCCCC

1797

1968

1857

2028

19817

2088

1880/1923

NEEDLE

Needleman-Wunsch global alignment of two sequences

1 CCCGGLGCCGCCCGCCGCCGACTICGCCGCCGCC 34

7316 S LLELEREREREE R r e e ee e e e ren e

7301 CCCACCGCACCTCAGACCCGGCGCCGCCCGCCGCCGACTICGLCGCCGCC 7350

35 TICGGCCGC = 4

IR 7359

7351 TICGGCCGCTIGCTICICCGACCTCACCGACGACTCCTICCCICCICGICCA 7400
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