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Identification of OsBBTIs Gene Family in Rice
and Its Expression Analysis under Abiotic Stress
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Abstract Bowman-Birk trypsin inhibitor (BBTD) is a widely distributed trypsin inhibitor in plants, which
plays an important role in the process of plant resistance to the stresses. In this study, 11 rice BBTIs gene family
members were identified at the genome level by bioinformatics methods, among which 10 OsBBTI genes were
clustered at the front of chromosome 1, and OsBBTI13 gene was located on chromosome 3. OsBBTlIs protein had
N-terminal signal peptide and contained 1-3 typical conserved Bowman-Birk type domains. The promoter region
of OsBBTIs gene had response elements related to plant hormones jasmonic acid, abscisic acid and the abiotic
stresses. Transcriptome data showed that all OsBBTIs gene can be induced by jasmonic acid, and most OsBBTI
genes can be expressed in response to the abiotic stresses. qRT-PCR was used to analyze the expression level of
OsBBTIs gene under NaHCO, and NaCl stresses, the results showed that the expression level of OsBBTIs gene
increased under the saline-alkali stresses. This study laid a foundation for further study on the biological
function of OsBBTIs proteins in abiotic stress.
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Table 1 OsBBTIs gene-related qPCR primers

HEH S TS

Gene Forward primer(5'—3') Reverse primer(5—3")
OsBBTI1 CAAAGCAAGCAAGACGTCCA GATCGGGAGGCGTATGGTG
OsBBTI3 GATTGCTGCGACAACACCAC GAGTGCATGGTGTGCACTTG
OsBBTII12 TGCGACGACATCGTCAAGAA TCCTTCACTCAGACAACGGC

Actin CGTCCTCCTGCTTGTTTCTC TAGGCCGGTTGAAAACTTTG

2 HBRESH

2.1 JKFEOsBBTIs EERIEM R IFER HEHmE
EHELER

7E Interpro P i £ #8128 BowB PR~F 25 F 1
15 B, 1l F1 ¥ %143 PF00228 , i i) o By SR B S A 72
1 R K RS A B AL BowB S5 A4S & )T
1, 3 F1 H Tnterpro 56 11 A5 $8 51 5 41 1 45 44 358, f%

LA /K REIE L P %2 Y 114 OsBBTIs FE R R,
i OsBBTIs 4ifith 8 4 B2 2 100(0sBBTI12)~259
(OsBBTI3) Z LR , 4 43T i &4 10.7~27.9 kDa,
OsBBTI11~0sBBTI13 %% /v , OsBBTI1~0sBBTI8 #
K ; OsBBTI &5 [ I8 45 HiL 1 4.46~8.94, Horfr,
OsBBTI1~OsBBTI6 i il P , H: 4% 5l 53 0 i B 7%
PSORT il K3 43 OsBBTI 25 [ 7E v T Ml /M KL 5,
{L OsBBTI3 H FE v Titagik(F2),
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Table 2 The basic information of OsBBTIs gene family members in rice

EREH W g gk R P A TR

Gene name Gene_ID Gene length/bp CDS length/bp mino acid Molecular Isoele'ctnc SubC('elluFar

number mass /Da point localization
OsBBTI1 0s01g0123900 858 582 193 21351.29 5.04 extr
OsBBTI2 0s01g0124000 910 561 186 20 100.09 4.90 extr
OsBBTI3 0Os01g0124100 930 780 259 27918.89 5.32 extr
OsBBTI4 0s01g0124200 1059 756 251 27 734.96 5.36 extr
OsBBTIS5 0s01g0124401 1063 765 254 27 789.74 5.38 extr
OsBBTI6 0s01g0124600 573 573 190 20 735.18 4.46 extr
OsBBTI7 0s01g0124650 847 558 185 20 103.10 8.49 extr
OsBBTI8 0s01g0127600 878 540 179 19 334.10 8.08 extr
OsBBTII1 0Os01g0131900 919 306 101 10 770.82 8.84 extr
OsBBTII2 0s01g0132000 756 303 100 10 716.85 8.70 extr
OsBBTI13 050320823400 979 384 127 13 481.52 8.94 chlo

1 sextr. fBFME ; chlo. FH4R{A

Note: extr. Extracellular; chlo. Chloroplast.
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A. Chromosome localization; B. Gene distribution; C. Gene structure and protein conserved domain.
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Fig.1 Chromosome location, gene structure,and protein conserved domain of OsBBTIs in rice
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Transcriptional response of OsBBTIs gene expression to ABA and JA
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Fig.5 Transcriptional response of OsBBTIs gene expression to drought, submergence, cold ; and osmotic stress
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