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Genome-wide identification and analysis of COBRA family genes in sun-
flower
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(1.Institute of Agricultural Sciences in the Coastal District of Jiangsu Province, Yancheng 224002, China; 2.Agriculture and Rural Affairs Office of Lugou
Town, Jianhu County, Jianhu 224711, China)

Abstract: COBRA proteins are a class of glycosyl-phosphatidylinositol ( GPT)-anchored proteins that play important
roles in plant cell wall biosynthesis, cell division, cell expansion, and defense responses. In this study, 16 COBRA genes un-
evenly distributed across 11 chromosomes were identified in the sunflower whole-genome. Based on bioinformatics analysis,
this family was classified into two subfamilies, with significant differences in structural features, including gene structure,
variations in the key conserved domain ( cysteine-cysteine-valine-serine, CCVS) , divergence in hydrophobicity/hydrophilicity

patterns, and divergence in GPl-anchoring modification sites. Analysis of promoter cis-acting elements revealed that all mem-

bers contained at least two types of cis-acting elements

Wrs B #3:2025-07-30 involved in stress response, hormone signaling, or
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VEBEN AT BB (1989-) , %, INZETHRA, 4, By EeFsy 57, 15 Tissue-specific expression and stress response analyses sug-
W ZFAED i F RS, (E-mail) ray0918@ 163.com gested that genes in this family may exhibit functional diver-

developmental regulation. The protein-protein interaction
prediction results showed that both HaCOBRA10 and
HaCOBRA14 interacted with two cellulose synthases ( CE-
SA4, CESA8) and two glycosyltransferases (IRX3, IRX9).

BIEE K2, (E-mail) giyongkuiworld@ sina.cn sity in growth, development, and stress adaptation. This
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study provides new targets for research on cell wall formation mechanism and stress resistance breeding in sunflower, and lays

a theoretical foundation for further investigation into the biological functions of COBRA proteins in plants.
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Table 1 Physicochemical characteristics and subcellular localization of COBRA proteins in sunflower
HaCOBRAI  HanXRQr2_Chr01g0044441 228~406 72.08 71 278.83 5.33 654 23~24 AR
HaCOBRA2  HanXRQr2_Chr02¢0061321 45~209 75.28 49 202.74 8.96 436 21~22 YA
HaCOBRA3  HanXRQr2_Chr04g0156001 1~158 71.36 42 063.15 8.61 379 - 2t ffu s
HaCOBRA4  HanXRQr2_Chr06g0243321 217~39 76.99 70 572.29 5.49 642 30~31 s
HaCOBRA5  HanXRQr2_Chr07¢0309031 31~75 70.13 8 878.14 7.93 75 - I
HaCOBRA6  HanXRQr2_Chr07g0309041 242~352 64.50 40 541.61 8.51 358 - At RS AT A A%
HaCOBRA7  HanXRQr2_Chr0720309691 56~219 69.38 50 503.95 8.89 451 32~33 Al
HaCOBRA8  HanXRQr2_Chr07g0309701 56~219 78.35 27 707.99 8.84 255 32~33 A ffa
HaCOBRA9  HanXRQr2_Chr07g0309711 56~222 67.56 35 862.93 8.29 320 32~33 YRR
HaCOBRAI0  HanXRQr2_Chr0920400221 43~206 69.49 48 260.74 8.98 430 19~20 AR
HaCOBRAIl  HanXRQr2_Chr1020439551 47~209 73.45 47 859.09 6.71 426 - At ffu s
HaCOBRAI2  HanXRQr2_Chrl1g0485261 204~403 72.53 74 34237 9.49 656 21~22 i
HaCOBRA13  HanXRQr2_Chrl4g0652471 56~219 69.64 50 486.96 8.94 449 32~33 YA
HaCOBRAI4 HanXRQr2_Chrl5¢0711681 43~206 69.56 48 21376 9.21 430 19~20 YA
HaCOBRAI5  HanXRQr2_Chrl5g0711691 55~218 64.80 50 551.83 8.92 448 31~32 it ol
HaCOBRA16  HanXRQr2_Chr16g0746491 223~401 76.57 70 690.42 5.26 47 17~18 YA
TR AT BF 5K
15k 25 Rk A5G 65 Rk UAsE SN EREE RN
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20
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fﬁj Zg HaCOBRA2
i
'qu 100
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Fig.1 Chromosomal localization of COBRA genes in sunflower
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Fig.3 Phylogenetic tree, conserved motifs, and gene structure analysis of the COBRA protein family in sunflower ( Helianthus annuus L.)
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HaCOBRA1 PDPSGLPG-A TAVASWQVVC NITQAKGSSP --RCCVSFSA YYNQSIIPCP TCACGCPSGA GSRTCSTTAP ALFLPPQALL VPFDNRTELS TAWASIQRRS VPNPLPCGDN CGVSLNWHLL TDYRGGWTAR
HaCOBRA16 SDPSGLPG-P TAVSSWQVVC NITHAPGLAP --KCCVSFSA YYNESIIPCP TCACGC-RGK SPGACSATSP ALLLPSQALL VPFDNRTALA TAWASINHRN IPKPLPCSDH CGVSINWHLL TDNRGGWSAR
HaCOBRA4 PNPSGLSADS TAVVSWQVVC NMTRTKPNIP --KCCVSFSS FFNKSVVPCS TCACGC---N TANTCSTSAP ALLLPSEALL VPFENRTKMA NDFAKDNDWT LPDPLPCADN CGVSINWHLL SDFKGGWTAR
HaCOBRA12 PDPSGVEAVV TAIATYQVAC NITKPKRKMA --QCCVSFSA YYAASVVPCN TCACGC-EDE DTRKCAEDAP ALPLPAEALL VPFANRTIKA RAWAKIKHFD LPRKLPCPDN CPVSLNWHVD SDYKTGWTAR
HaCOBRA2 WTKDRRRK-T QALMTWNVTC TYSQFLVSKH FYNETITPCP SCSCGCHNK- ---DKCIKSG SKRATSVGVN TPRKDNEPLL QC-- THHM CPIRVHWHVK QNYKDYWRVK
HaCOBRA10 LTPDRRRK-T QALMTWNVTC TYSQFLASKH FYNETITPCP NCACGCENK- ---NKCVKSD SKLLSVVGVN TPRKDNSPLL QC-- TRHM CPVRVHWHVK QNYKDYWRAK
HaCOBRA14 LTPDRRRK-T QALMTWNVTC TYSRFLASKH FYNETITACP TCACGCENK- ---NKCVKSD SKLLSVVGVN TPKKDNSPLL QC-- TRHM CPIRVHWHVK QNYKDYWRAK
HaCOBRA7 ITADGRRV-T QAMMTWNVTC TYSQFLAQKT P FYNETIVPCP TCTCGCQNNA THPGSCVNPN SPYLASVVNG PGKNSFTPLV QC-- TKHM CPIRVHWHVK LNYKEYWRVK
HaCOBRA13 ITPDGRRV-T QAMMTWNVTC TYSQFLAQKT FYNETIVPCP TCTCGCQNNI THPGSCVDAH SPYLASVVNG PGKNTLTPLV QC-- TKHM CPIRVHWHVK LNYKEYWRVK
HaCOBRA15 LSSDGRRV-T QAMMTWNVTC TYSQFLAQKT FYNDTIVPCP TCTCGCQNND TNPGSCVNPN SPYLASVVNA PGKNSLTPLV QC-- TRHM CPIRVHWHVK LNYKDYWRVK
HaCOBRA3 LTSGGHRK-T RALMTWQLVC TYSQLRASKT FYNSEITPCP SCACGCMNN- ---EACVKTQ STISRIEGD- ------ VPMK QC-- TQHM CPIRVHWHVK KNYNAYWRVR
HaCOBRA1l LVDGGIRY-E QVFRTWKSTC TYSSYLANKT FYSPEITTCP QCSCGCRPAD KKALSCISGS SSSEFINA-- ------ LDAV RC---==-=-= -=—=--- TDHM CPLRVHWHVK TNYADHWRVK
HaCOBRA8 ITPDGRRV-T QAMMTWNVIC TYSLRLAGKP FYNGTIVPCN TCTCGCRNNA
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