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Cloning and expression analysis of buckwheat FeHSPS3
gene under drought and salt stress
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Abstract ; This study used ‘ Xinong 9976’ as the experimental material to explore the expression pattern of the
FeHSP83 gene of sweet buckwheat under drought and salt stress. The buckwheat seedlings were subjected to stress
treatment with 15% PEG 6000 solution and 0.1% NaCl solution. Through the RT-PCR method, FeHSP83 was i-
dentified. The gene had an open reading frame of 2 100 bp and encoded 704 amino acids. Its relative molecular
mass was predicted to be 80.97 kDa, and the theoretical isoelectric point was 4.96. It had strong hydrophilicity. The
result of homology analysis showed that the gene was closely related to quinoa and sugar beet, and the homology
reached 97.06%. The qRT-PCR method was used to analyze the expression level of FeHSP83 gene in leaves and
roots under drought and salt stress. The results showed that under drought stress, the expression of FeHSPS83 in the
roots of buckwheat continued to increase, reaching the maximum at 48 h, with an increase in the range of 1.03 ~
10.20; the expression of leaves showed a trend of increasing first and then decreasing; while under salt stress con-
ditions FeHSP83 had a more obvious response in the leaves of plants, and the increase range was 1.07~6.24, and
the expression reached the highest at 12 h; the expression of roots increased rapidly at 3 h, and then slowly de-
creased. The results showed that FeHSP83 gene quickly responded to stress under drought and salt stress, and the
expression of FeHSP83 gene in different organs of roots and leaves was different. Therefore, FeHSP83 gene played a

certain role in drought resistance of sweet buckwheat.
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Table 1 Primer name and sequence
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Primer name Primer sequence (5'—3") p ]
prlmers
FeHSP83-F ATGGCAGACGTTCAGATGGC R b

FeHSP83-R  TTAATCAACCTCCTCCATCTTGCT
QFeHSP83-RTF AGAGCGGAGACGAGATGACT

Gene cloning

st

QFeHSP83-RTR  TGGCTGACACGAGCTTCTTT Ribsrb
QFeACTIN-F  ACCTTGCTGGACGTGACCTTAC Ezi‘f::“
QFeACTIN-R  CCATCAGGAAGCTCATAGTTC '
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FeHSP83 [MAD SAETFAFCAEINQLLSLIINTEFYSNKEIFLRELISNS SCALCKIRFESLTDKSKLCAQPELF IRLVPDKANK 80
AhHSP83 [MAD PAETFAFQAEINQLLSLIINTFYSNKEIFLRELISNASDALCKIRFESLTDKSKLCAQPELF IRLVPCKANK 80
CgHSP83 [MAD [E3AETFAFCAEINQLLSLIINTFYSNKEIFLRELISNS SCALCKIRFESLTDPKSKLDAQPELE IRLVPDKANK 80
BvHSP83 [MAD [€3AETFAFCAEINQLLSLIINTFYSNKEIFLRELISNS SCALDCKIRFESLTDKSKLOAQPELE IRLVPDKANK 80
Consensus madv m aetfafgaeingllsliintfysnkeiflrelisn sdaldkirfesltdkskldagpelfirlvpdkankt
FeHSP83 160
AhHSP83 160
CgHSP83 160
BVHSP83 160
Consensus lsiidsgigmtkadlvnnlgtiarsgtkefmealgagadvsmiggfgvgfysaylvaekvivttkhnddeqy wesgagg
FeHSP83 SETVTRDBSGEQLGRGTKITLFLKEDQLEYLEERRIKDLVKKHSEFISYPIYLWTEKTTEKEISDDEDH e T 239
AhHSP83 SETVTRDISGEQLGRGTKITLFLKEDQLEYLEERRIKDLVKKHSEFISYPIYLWTEKTTEKEISDDEDH eDV 239
CqHSP83 SETVTRDIMIGEQLGRGTKITLFLKEDQLEYLEERRIKDLVKKHSEF ISYPIYIWTEKTTEKEISCCED er\ 240
BVHSP83 SETVTRDIMIGEQLGRGTKITLFLKEDQLEYLEERRIKDLVKKHSEF ISYPTYIWTEKTTEKEI SCCEDR eCV 239
Consensus sftvtrd geglgrgtkitlflkedgleyleerrikdlvkkhsefisypiylwtekttekeisdded depkkeeeg

FeHSP83 318
AhHSP83 319
CgHSP83 320
BVHSP83 319
Consensus

FeHSP83 SRENLCONKILKVIRK 399
AhHSP83 %LQQNKILKVIRK C 399
CqHSP83 PKRAPEDLFDTRKKPNNIKLYVRRVE IMONCEHRIPEYLSENKGVVDSDCLPLNISRENLCONKILKVIRK ¢ 400
BVHSP83 < K < ) 4 KGVVDSCDLPLNISRENLCONKILKVIRK K 399
Consensus i i i i

FeHSP83 <! < JK ) KS TSLKDYVTRMKEGQKDIYYITGESKKAVE] 479
AhHSP83 YNKEY \ S TSLKDYVTRMKEGQOKEIYYITGESKKAVE] 479
CqHSP83 YNKFY \ % TSLKDYVTRMKEGQKDIYYITGESKKAVE] 480
BVHSP83 <FY < \ % TSLKDYVTRMKEGQKDIYYITGESKKAVE] 479
Consensus fneiaenk dynkfy afskn klg hedsgnr kladllryhstksg tslkdyvtrmkeggkdiyyitgeskkave
FeHSP83 Y. MVDAIDEYAVGQLKE < < < K < < <] 559
AhHSP83 Y. MVCAIDEYAVGQLKE < < < K < < <] 559
CqHSP83 Y. MVCAIDEYAVGQLKE < < K < < <] 560
BvHSP83 \ MVDAIDEYAVGQLKEYBGKKLVEATKEGLKLDOCESEEEKKK] 559

Consensus nspfle 1k gyevl mvdaideyavgglkey gkklv atkeglkldde eeekkk eekk sfe lckvikd lgdk
FeHSP83 [VEKVVVSDRIVDSPCCLVTGEYGWIANMERIMKAQALRD A YMSSKKTMEINPDNGIMEELRKRAEADKNDKSVKLL 639

AhHSP83 [VEKVVVSDRIVDSPCCLVTGEYGWIRANMERIMKAQALRD) €YMSSKKTMEINPDNGIMEELRKRAEACKNCKSVKLL 639

CaHSP83 [VEKVVVSPRIVDSPCCLVTGEYGWSANMERIMKAQALRD 2 YMSSKKTMEINPENGIMEELRKRAEADKNCKSVKEL 640
BVHSP83 [VEKVVVSDRIVDSPCCLVTGEYGWSANMERIMKAQALRD] 2 YMSSKKTMEINPENGIMEELRKRAEADKNCKSVKEL 639
Consensus vekvvvsdrivdspcclvtgeygw anmerimkagalrd sm ymsskktmeinpdngimeelrkraeadkndksvkdl
FeHSP83 LILFETALLTSGEFSLADPNTFAARIHRMLKLGLST] 703
AhHSP83 L LFETALLTSGF SIS DPNTFAARIHRMLKLGLST 703
CgHSP83 2DPNTFAARTHRMLKLGLST o 702
BVHSP83 2DPNTFAARTHRMLKLGLST] . 702
Consensus v llfetalltsgfsl dpntfaarihrmlklglsi dad p ee eeskmeev

2 FeHSP83 SHMYMEFEELN L F I FHER
Fig.2 Multi—alignment of FeHSP83 amino acid sequence with other HSP83s
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Fig.4 Prediction of three—dimensional structure of

FeHSP83 protein
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