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Abstract Disease resistant gene to soybean cyst nematode is important gene resource for soybean breed-
ing. Two genes Rhgl and Rhg4 related to cyst nematode resistance in soybean had been cloned in dis-
ease resistant cultivar,but the structure and role of RHG protein are not well understood. This paper ex-
plained the detailed domain feature of RHG protein, secondary structure analysis indicated RHG protein
has an alpha beta fold,tertiary structure of protein kinase domain adopted the same fold as core structure
in almost all eukaryotic serine/threonine and tyrosine kinase,and had similar structure feature according
to structure prediction.
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Table 1  Amino acid composition of RHGland RHG4 protein( % )
Ala Arg Asn Asp Cys Gln Glu Gly His Tle Leu Lys Met Phe Pro Ser Thr Trp Tyr  Val
(A) (R) (N) (D) (C) (Q) (E) (6) (H) (I) (L) (K) (M) (F) (P) (S) (T) (W) (Y) (V)
RHG1 5.7 4.4 7.1 40 22 35 42 7.6 2.1 48 150 48 1.2 3.9 47 10.9 47 1.4 1.4 6.4
RHG4 5.6 3.2 59 52 1.2 48 39 86 1.7 43 12.5 44 1.3 41 56 10.6 6.3 1.6 1.9 7.2
f/pr 83 57 44 53 1.7 40 6.2 7.2 22 52 90 57 24 39 51 69 58 1.3 32 6.6

£/ pr AR IR TE R A R R B AR, P e RHGL I RHGA 25 [ R i T2 R A S SR 19 1 43 LU KL (7 o

{/pr indicates the frequency of amino acid appeared in protein,and the bold data stands for the ratio of amino acid higher than {/pr.
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Fig. 1 Hydrophobicity profile of RHG1 protein
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Fig.2  Hydrophobicity profile of RHG4 protein
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Table 2 Motif in RHGI and RHG4 protein
FEHR YN BILMRAL A
Protein Motif Amino acid site
RHG4  NP_BIND (Protein kinases ATP-binding region) 550 ~572 LGRGGFGVVYkGqlhdgtk ~— «eveeeeeveeeenenenes TAVK
BINDING ( ATP) 572 AVK
Serine/Threonine protein kinases active-site signature 669 ~ 681 FiHrDLKpsNILL
RHG1  NP_BIND( Protein kinases ATP-binding region) 575 ~583 MGKSTNGTV
BINDING ( ATP) 597 AVK
I I I
RHG1 CATAEIMGKSTNGTVYKAILEDGSQVAVKRLREKTAKGHR————————— EFESEVSVLG
BRI1 FHNDSLIGSGGFGDVYKATLKDGSAVATIKKLIHVSGQGDR—————————— EFMAEMETIG
RHG4 FSEENILGRGGFGVVYKGQLHDGTKIAVKRMESVAMGNKGLK———————— EFEAETAVLS
TMK1 FSSDNILGSGGFGVVYKGELHDGTKIAVKRMENGV IAGKGFA——————— EFKSETAVLT
RLK5 LDEKNVIGFGSSGKVYKVELRGGEVVAVKKLNKSVKGGDDEYSSDSLNRDVFAAEVETLG
CLV1 LKEENIIGKGGAGIVYRGSMPNNVDVATKRLVGRGTGRSDHG————————— FTAEIQTLG
Xa2l FAPTNLLGSGSFGSVYKGKLNIQDHVAVKVLKLENPKALKS—————————— FTAECEALR
SRR - Sk * ok
v \
RHG1 KIRHPNVLALRAYYLGPKG———-EKLLVFDYMSKGSLA-SFLHG——GGTETFIDWPTRM
BRI1 KIKHRNLVPLLGYCKVGD-———- ERLLVYEFMKYGSLE-DVLHDP——KKAGVKLNWSTRR
RHG4 KVRHRHLVALLGYCINGI-———- ERLLVYEYMPQGTLTQHLFEWQ-—EQGYVPLTWKQRV
TMK1 KVRHRHLVTLLGYCLDGN-———- EKLLVYEYMPQGTLSRHLFEWS——EEGLKPLLWKQRL
RLK5 TIRHKSIVRLWCCCSSGD————— CKLLVYEYMPNGSLA-DVLHGD-—RKGGVVLGWPERL
CLV1 RIRHRHIVRLLGYVANKD-———- TNLLLYEYMPNGSLG-ELLHGS——KGG——HLQWETRH
Xa2l NMRHRNLVKIVTICSSIDNRGNDFKAIVYDFMPNGSLEDWIHPETNDQADQRHLNLHRRV
Rt BB R I S 5 *
VIa VIb VI
RHG1 KIAQDLARGLFCLHS—--QENITHGNLTSSNVLLDENTNAKIADFGLSRL-————-MSTTANS
BRI1 KIATGSARGLAFLHHNCSPHI THRDMKSSNVLLDENLEARVSDFGMARL———-MSAMDTH
RHG4 VIALDVARGVEYLHSLAQQSFTHRDLKPSNILLGDDMRAKVADEFGLVKN————— APDGKY
TMK1 TLALDVARGVEYLHGLAHQSFTHRDLKPSNILLGDDMRAKVADFGLVRL————— APEGKG
RLK5 RTALDAAEGLSYLHHDCVPPIVHRDVKSSNILLDSDYGAKVADEGIAKVGQ——MSGSKTP
CLV1 RVAVEAAKGLCYLHHDCSPLILHRDVKSNNILLDSDFEAHVADFGLAKF———-LVDGAAS
Xa2l TILLDVACALDYLHRHGPEPVVHCDIKSSNVLLDSDMVAHVGDFGLARILVDGTSLIQQS
E I R LRk, ki, okekk:
Vil X
RHG1 NVIAT-AGALGYRAPELSKLKKANTKTDIYSLGVILLELLTRKSPGVS—MNG—————-
BRI1 LSVSTLAGTPGYVPPEYYQSFRCSTKGDVYSYGVVLLELLTGKRPTDSPDFGD———————
RHG4 SVETRLAGTFGYLAPEYAATGRVTTKVDIYAFGIVLMELITGRKALDDTVPDER—————-
TMK1 SIETRIAGTFGYLAPEYAVTGRVTTKVDVYSFGVILMELITGRKSLDESQPEES————-
RLK5 EAMSGIAGSCGYIAPEYVYTLRVNEKSDIYSFGVVLLELVTGKQPTDS-ELGD——————
CLV1 ECMSSIAGSYGYIAPEYAYTLKVDEKSDVYSFGVVLLELTAGKKPVG—EFGEG—————
Xa2l TSSMGFIGTIGYAAPEYGVGLIASTHGDIYSYGILVLEIVTGKRPTDSTFRPDLGLRQYV
*iockk | skek SR I I S S R
X XI
RHG1 —~LDLPQWVASVVKEEWTN-———- EVFDADLMRDASTVGDELLNTLKLALHCVDPSPSA
BRI1 ~NNLVGWVKQHAKLRIS————— DVFDPELMKEDPALETELLQHLKVAVACLDDRAWR
RHG4 —SHLVTWFRRVLINKEN-————- TPKAIDQTLNPDE-ETMESIYKVAELAGHCTAREPYQ
TMK1 —~THLVSWFKRMY INKEAS————— FKKAIDTTIDLDE-ETLASVHTVAELAGHCCAREPYQ
RLK5 —~KDMAKWVCTALDKCG——————— LEPVIDPKLDL---KFKEETSKVIHIGLLCTSPLPLN
CLV1 —~VDIVRWVRNTEEEITQPSDAATVVAIVDPRLTG-——YPLTSVIHVFKIAMMCVEEEAAA
Xa2l ELGLHGRVTDVVDTKLILD-——-SENWLNSTNNSPCRRITECIVWLLRLGLSCSQELPSS
. . . -
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Fig. 3 Multiple sequence alignment of protein kinase domain among putative LRR receptor kinases in plants
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Table 3 Phosphorylation site in RHG1 and RHG4 protein kinase domain

B FifA
Pattern-1D Pattern-DE
Protein Pattern
PKC_PHOSPHO_SITE Protein kinase C 479 STK,512 TSK,764
RHGI1 TRK
PS00005 DOCO0005 phosphorylation site 812 TLK,825 SAR
RHGA PKC_PHOSPHO_SITE Protein kinase C 643 TWK,723 TGR,727 TTK
PS00005 PDOCO0005 phosphorylation site 744 TGR,803 TAR,877 SSK
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Fig.4 Core part of RHG1 protein kinase domain structure
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Fig.5 Core part of RHG4 protein kinase domain structure
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