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Abstract: SPL (SQUAMOSA promoter-binding protein-like) is a plant-specific transcription factor that participates
in many processes of plant growth and development. In order to clarify the characteristics of SPL transcription factor family
members and their response to low temperature stress in passion fruit, bioinformatics methods and genome data of passion
fruit were used to analyze the structure, chromosome distribution, collinear relationship of SPL family genes in passion
fruit, as well as the physicochemical properties and evolutionary relationship of SPL family genes encoded proteins. The rel-
ative expression differences of SPL family genes in the leaves of passion fruit seedlings were clarified by low temperature
treatment and normal temperature treatment. The results showed that 19 SPL family members were identified from the ge-

nome of passion fruit, which were distributed on seven

%8 B #7:2023-10-03 chromosomes, including three pairs of collinear gene pairs.
E£WA A7 A AREIL ST H (2021J05022) 5 47 @44 Fiolk A1 SPL gene family of passion fruit was divided into nine
BGEAAL TREI H (2yexny2021010) 5 7 #4424 B branches according to results of phylogenetic tree. There

AL (102/71201801101) were many cis-acting elements in the promoter region of
EZEN AL BL(1999-) 3, I HA, B DR 54, FENE PeSPL genes of passion fruit, which responsed to hormones
RRE AL FFITEIVIIT, (Tel) 15984657508 ; ( E-mail ) and stress. Under low temperature stress, the relative ex-
1064567258@ qq.com pression levels of PeSPL2, PeSPL3, PeSPL6, PeSPL7,

BRIEE 7 KL, (Tel) 15927275983, (E-mail) fangling@ fafu.edu.cn PeSPLS and PeSPL9 were extremely significantly in-
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creased, and the relative expression levels of PeSPLI3 and PeSPLIS were significantly decreased. The results of this study

can provide a basis for further revealing the response mechanism of passion fruit SPL gene to low temperature stress.
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Table 1 Primers of quantitative real-time PCR for SPL family genes in passion fruit

B EFAI(5—3") KR P31 (5° —3)
Pe60S AGGTGGGTAACAGGATTATC TGGCTGTCTTTTGGTGCTG
PeSPLI GCCCTTCTGCAGGTGGAG ATGCAGGTTTCGGAGGGC
PeSPL2 ACCCAATTCGTGAGCGGG ACATACCGCACGGCTCAC
PeSPL3 GCCACGTCCAATCCCCAA AGCTTCGTCCTCCCGGAT
PeSPL4 ACCGGACGTGCTCTCTCT CATGCAACGCAGCGCTAG
PeSPLS CAAGGAGCCAGCGTCCAA GCTGGGCCAGGAACCAAG
PeSPLG GGATCCCCTTCCACGTGC GGACACCCTCCTCGTTGC
PeSPL7 TCCTCATCATGACGCCGC CCCTGAATGCTGGCAGCT
PeSPLS GACTCAGCCCAAGCCTGG CTTCCACCTGGCACCTGG
PeSPL9 TTGGCAGCCCAGTACAGC AGCAACCCCTGGCAATCC
PeSPLIO AGGAACGGGTACGGGTGA AGCAGAACAGCACTCGCA
PeSPLI1 ACGCATCCAGAACTCCGC AGCACAGCCAGAATGCGA
PeSPLI2 ACGCATCCAGAACTCCGC AGCACAGCCAGAATGCGA
PeSPLI3 TGGACATAACCGGCGTCG TCACAGCCCAAGCAGAGC
PeSPL14 AGCAACGCTTTTGCCAGC TAAACGTCGCCGGCAACT
PeSPLI5 GCAGCGTTTTTGCCAGCA CGGCTTGACCCTTCTGCA
PeSPLIG6 TGGGATGGCAGGCAACAG ACTTGGAACCAGGCGAGC
PeSPLI7 GGCGAGGGGAAAAGGACC CCGGCAGCACTGGTTTCT
PeSPLIS AGGAACGGGTACGGGTGA AGCAGAACAGCACTCGCA
PeSPLI9 ACGCATCCAGAACTCCGC AGCACAGCCAGAATGCGA

2 ZER55HT
21 BERSPLEEFRGEHRNEE

TE B A7 R FE R LA 3] 19 4> SPL Rig3E
R MR e e (o A 1 A8 HE 20 T 43 3 A 44 R
PeSPLI ~PeSPLI9( 3 2) . HAR SPL FGIEH i

R AR LR R 141 ~ 1 0784, X 43T 11
ZEHL N 1.613%10 ~ 11.971x10* F15.32~9. 40, A
T RECH41.03~ 66. 19, IR 15 BRI SE K HEH8 £
5144014~ 89. 89 F1-1.211~-0.046, F& PeSPLI0 &
FENL T4 M, PeSPLI2 25 A 5 o7 T4, HoAth
AR SPL ZRE 34 E A T A%
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Table 2 Physicochemical properties and subcellular localization of proteins encoded by SPL family genes in Passiflora edulis

H N4

T B A B T 40 L 2 i

P
BT WOPERC sk cmesa R OkERE mAED
PeSPLI 7X.01G0031280 1078 11.971 8.14 61.83 79.11 -0.482 40k
PeSPL2 7X.01G0036050 977 10.827 5.93 44.38 82.52 -0.369 I fIA%
PeSPL3 7X.01G0037860 266 3.023 9.04 64.13 55.08 -0.968 i A%
PeSPILA 7X.01G0037870 411 4.527 9.40 41.44 70.07 -0.555 i A%
PeSPLS 7X.01G0068510 550 5.926 8.15 52.41 68.95 -0.481 A%
PeSPL6 7X.01G0071260 384 4.260 8.74 58.04 61.25 -0.727 YHHIA%
PeSPL7 7X.01G0079100 419 4.535 9.01 59.39 61.74 -0.517 i B A%
PeSPLS 7X.01G0099620 410 4.458 8.84 55.93 56.88 -0.671 A A%
PeSPLY 7X.01G0108100 402 4.463 9.17 60.83 60.90 -0.754 Y%
PeSPLIO 7X.01G0118020 271 3.153 9.11 59.11 89.89 -0.046 il B 5
PeSPLI1 7X.01G0137510 487 5.360 6.34 49.24 77.06 -0.463 4Nt
PeSPLI2 ZX.01G0137590 541 5.950 6.74 43.85 82.87 -0.309 LIRSS
PeSPLI3 7X.02G0023960 382 4.178 8.30 41.03 55.16 -0.685 0 A%
PeSPLI4 7X.02G0025830 141 1.613 7.64 66.19 40.14 -1.211 4%
PeSPLIS 7X.03G0011950 206 2.255 9.31 48.14 52.09 -0.969 Y fIA%
PeSPLIG 7X.05G0004870 482 5.295 7.27 58.93 67.34 -0.659 YN A%
PeSPLI7 7X.06G0012530 175 1.925 5.32 53.21 57.94 -0.598 i A%
PeSPLIS 7X.07G0021970 562 6.235 9.08 54.02 66.48 -0.594 A A%
PeSPLI9 7X.09G0018480 206 2.277 9.13 57.55 50.63 -1.049 Y%
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Fig.1 Structure analysis of SPL family genes in Passiflora edulis
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Fig.2 Conservation motif analysis of proteins of passion fruit SPL family members
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Fig.3 Phylogenetic tree of SPL family in passion fruit ( Passiflora edulis) and Arabidopsis thaliana
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Fig.4 Chromosomal localization and collinearity analysis of SPL family genes in Passiflora edulis
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Fig.5 Cis-acting elements of promoter sequence of member of SPL family genes in Passiflora edulis
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Fig.6 Expression analysis of SPL family genes under low temperature stress in Passiflora edulis
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