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Cloning and expression of multi-stress responsive gene (OsMsr8) in rice
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Abstract Abiotic stresses constitute a serious threat to agricultural production, which often develops into major crop production
—reducing factors around the world. Molecular biology technology has, however, emerged as a promising vehicle improving crop
tolerance. Using GeneChip Rice Genome Array (Affymetrix) to analyze global genome expression profiling of parent super rice
““Pei’ai 64S77, we identified a large number of stress responsive genes. OsMsr8, which responds to drought and cold stresses, is
highly induced in rice panicle. Quantitative real-time PCR(qRT-PCR) data are well in sync with micro-array results. Bio-informatic
methods were applied to analyze the gene sequence and its protein production, including ORF, homologous sequences, and physical
and chemical properties. The results show the gene with a 834 bp open reading frame and encoding 277 amino acids. OSMsr8 gene
lacks intron and typical conserved domains in its proteins. Also unknown homologous proteins exist in the different species. Analysis
of putative promoter region identifies several regulatory elements related to stress response. OSMsr8 might therefore be much related
to rice stress tolerance.
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Relative expression levels of OsMsr8 in leaves and panicles of the indica “Pei’ai 64S” rice cultivar at different developmental

stages under the various stresses and in normal growth conditions
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,C ,H ,D 1, 2 and 3 is seedling, booting and

heading stage, respectively; L, leaf; P, panicle; K, control; C, cold; H, heat; D, drought.
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AGCTCTTTTTTTTCTCGAAAATTTCACGCATGTATTAGCTCAACTTGCGTTTCGTTTGGTGAAGAC

4 OsMsr8 DNA 5l #EM B 4EDE B FF 51 & TN 89 /8 30 F X = /8 A o4
Fig. 4 Sequences of OsMsr8 DNA, cis-elements in the putative promoter region and the predicated protein
ATG , ex7” TAG 4cl-CMA2b TC-rich repeats ABRE TGACG-motif
ATG is the translation initiation site and ““*~” represents the stop codon (TAG). 4cl-CMAZ2b,
—————— ” represents

TC-rich repeats, ABRE, TGACG-motif are cis-elements involved in light, defense, ABA and MeJA stress responses, respectively. «

bases omitted.
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EER91984 MSGGVGPTAGGGITLPSMG------ APPPPLHPTP----TSPTARPHHHY YLFSIKQLNT 50
EU953532 MSGGVGPTAGGGITLPSMG------ APPPPLHPTP----TSPTARPHHHYYLFSIKQLNT 50
OsMsr8-- MSGGVGPTCGGGITLPSTG------ EPLPPLHPTP----TSPTARPHHHY YLFSIKQLNS 50
EAY79423 MSGGVGPTCGGGITLPSTG------ EPLPPLHPTP----TSPTARPHHHYYLFSIKQLNS 50
BAF27138 MSGGVGPTCGGGITLPSTG------ APLPPLHPTP----TSPTARPHHHY YLFSIKQLNS 50
EEF06053 MSGGVGPTCN-DISLPNE------ REQEQKLQEDLASLKNPKSTTTSKKAGFLSFRQLNV 53
EEF49085 MSGGVGPTCN-DISLPRE------ QEQEHKIHEDISSLRKSQHTSPSKKAAFLSFTQLNA 53
CA049441 MSGGVGPTYN-DIQLPKDDHEHDDQDHHPQLISAAAAKNSHHPTIAPTRKGFLTFRQLNA 59
AAKS83611 MSGGVGPTYN-DITLPKE------ EEEEHQTQS------ TSTVS STGKPAGFFSFRQLNI 47
skdokkkkk ok Kok - dokok
EER91984 LGAAAVLAFSTTVPLSDVAFAVLLLPYLLLLARLAFPQRPGKPNPAAPVFPGAGGRLTLA 110
EU953532 LGAAAVLAFSTTVPLSEIAFAVLLPPYLLVLAWLAFPQRPGKPNPAAPVFPGVGGRLRLA 110
OsMsr8-- FGAAAVLAFSTTVPLSDIAFALLVIPYLVVLSVLAFPQRPGKPNPGAPVFLGRG-RFLLR 109
EAY79423 FGAAAVLAFSTTVPLSDIAFALLVIPYLVVLSVLAFPQRPGKPNPGAPVFLGRG-RFLLR 109
BAF27138 FGAAAVLAFSTTVPLSDIAFALLVIPYLVVLSVLAFPQRPGKPNPGAPVFLGRG-RFLLR 109
EEF06053 LAVMTVFAASGMVSPEDFAFVVFSIIYLYFFSKVAFP--TTNPPRDSVVFDPKN--KILR 109
EEF49085 LAVIIVLAASGMVSPEDFAFVAFSIFYMYFISRVAFP--CIDPSKESLVFDPKN--KILN 109
CA049441 LAVIIVFSASGMVSIEDFVFVVFSYIYIHFISKVAFPP-PPNASTQERVFDPNN--KFLS 116
AAK83611 LAIHVLSASGLVTIQDFIFTILTLIYFFFLSKLIFPP HNNPNRDAPLTSSTN--KIFR 104
EER91984 VHTAVGF VVGAALPALYILDGLRAGDTAGVAAAAPHAF LLSAQVF TEGIAAAWPGTFSLP 170
EU953532 LHTAVGFVVGAALPALYILDGLRAGDTAGVAAAAPHAFLLSAQVFTEGIAAAWPGTFSLP 170
OsMsr8-- AHDALGFLVGAALPALYILDGLRSGDTAGVAAASPHAFLLAAQIFTEGLAAAWPGRFSLP 169
EAY79423 AHDALGFLVGAALPALYILDGLRSGDTAGVAAASPHAFLLAAQIFTEGLAAAWPGRFSLP 169
BAF27138 AHDALGFLVGAALPALYILDGLRSGDTAGVAAASPHAFLLAAQIFTEGLAAAWPGRFSLP 169
EEF06053 LYVFVGAIIGLFLPIAYIFEGIFEGDKEGIKAAAPHVFLLAAQVFMEGVASSD--RFSIP 167
EEF49085 IYVFVGGIIGLFLPIAYIFEGIFEGDKDGIRAAAPHVFLLASQVFMEGVSFSD--RFAIP 167
CA049441 LYVFIAAINIGLILPIAYIFHGILEEDKQGIKAASPHVFLLSSQVFMEGVAFSD--KFSIP 174
AAK83611 IYVTAAGIVGLIIPICYIFEGIVEDDKNGVSAAAPHVF LLASQIF MEGLATMF--GFSAP 162
EER91984 VRAAVPVMYSARRMFAASEWLREELQERDDLGRG-—--PPVPQRRVVAGRALAAANLAFW 226
EU953532 VRAAVPVMYSARRMFAASEWLRQELQERDDLGRG----PPVPPRRVVAGRALAAANLAFW 226
OsMsr8-- VRAAVVVMYGARRMFAASEWLRQEMEKRDQFGGGVGGAPAVARRRVVAGRVLAVANLAYW 229
EAY79423 VRAAVVVMYGARRMFAASEWLRQEMEKRDQFGGGVGGAPAVARRRVVAGRVLAVANLAYW 229
BAF27138 VRAAVVVMYGARRMFAASEWLRQEMEKRDQFGGGVGGAPAVARRRVVAGRVLAVANLAYW 229
EEF06053 IRVFVPVFYNSRRIFTLVDWLRDEIS-KAEQDY G------ GSTWRLHIGRALAVANLAFW 220
EEF49085 VRVFVPVFYNSRRIFTIVEWLRSEMSAKVEEEHR------ GSARRLHIGRVLALANMAFW 221
CA049441 ISVFVPVFYNSRRIFTIVEWLRNEIG-KVDEEY G------ GSAGRVYIGRALAIANMVLW 227
AAKS83611 ARILVPIVYNARRVLALVEWIMSEFS-REDVTGT------ VSARRMYAGKVLAAANLGIW 215
* ok k. ke ke .. ®eo ke Kk kK. *
EER91984 GFNLFAFLLPFYLPRALRRYYLGSDHEDDGGAHAHLKQQQQPQDEGKKDS 276
EU953532 GLNLFAFLLPFYLPRALRRYYLGNDHEDDGGARTQSKQQQQ-QGETKKDS 275
OsMsr8-- GINLFAFLLPFYLPKALNRYYCGSDSKEDDATAAAG--AIDADDAKKKDS 277
EAY79423 GINLFAFLLPFYLPKALNRYYCGSDSKEDDATAAAG--AIDADDAKKKDS 277
BAF27138 GINLFAFLLPFYLPKAFNRYYCGSDSKEDDATAAAG--AIDADDAKKKDS 277
EEF06053 CFNLFGFLLPVYIPRAFKKYYSGF-KVKD------ceoeemmeeeeeeee 248
EEF49085 CFNLFGFLLPVYLPKAFKKYYSGS-KVQD----------emmem e 249
CA049441 CFNLFGFLLPVYLPRAFKKYYASFNKIKD-------emmmmmmeeeeeee 256
AAKS83611 SFNLFGVLIPVYLPRAFKRYYGSD--KED-------eemmmmmmeeeee 242
Rk Rk kR kx| K
E 5 OsMsr8 HmIBMERRFS S EMEYHRMUEZEQRFIIH LT 2
Fig. 5 The alignment of the deduced protein sequences of OsMsr8 with other similar sequences in plants
1 s EAY79423 BAF27138 EER91984 ACG25650 EEF06053
EQ973781 AAKS83611 CAO049441 <<*>~ , “5--77 The numbers on the right indicate the
positions of amino acids in the sequences. The proteins compared are EAY79423, BAF27138, EER91984, ACG25650, EEF06053, EQ973781,
AAKS83611, CAO49441. “*” is for single, fully conserved residue; “--” is for no consensus.
OsMsr8 OsMsr1  OsMsr4

, OsMsr1 OsMsr8 , OsMsr8
, OsMsr4 1 3 GC
, OsMsr1 OsMsr4 , OsMsrl1 74.4%, OsMsr4  64%, OsMsr8
, OsMsr8 66.78% GC
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