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Identification and expression analysis of SnRK gene family in Lycium barbarum
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(1. College of Life Science, Key Laboratory of Modern Molecular Breeding for Dominant and Special Crops, State Key
Laboratory of Efficient Production of Forest Resources, Ningxia University, Yinchuan 750021, Ningxia, China;
2. College of Life Sciences, Nanjing Forestry University, Nanjing 210037, Jiangsu, China)

Abstract: [Objective] Lycium barbarum is an important medicinal herb. Sucrose non-fermenting 1 (SNF1)-
related protein kinase (SnRK) family plays important functions in plant growth and development. This paper
aims to identify and analyze the SnRK gene family in L. barbarum, providing a theoretical basis for
revealing its functional mechanisms during fruit development. [Method] Bioinformatics analysis was
performed using software including NCBI, SMART, Pfam, Protparam tool, MEME, PlantCare, and Mega to
identify the LbSnRK gene family in L. barbarum genome. The study analyzed the physicochemical

properties of its proteins, gene structures, conserved motifs, promoter cis-acting elements, and phylogenetic
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relationships. Transcriptome data were integrated to examine its expression patterns during Lycium
barbarum fruit development. [Result] (1) Forty-nine LbSnRK genes were identified from the L. barbarum
genome, with the LbSnRK gene family being divided into three subfamilies: LbSnRK1 (3 members),
LbSnRK2 (16 members), and LbSnRK3 (30 members). Chromosomal localization analysis revealed that all
49 LbSnRKs genes were distributed across 12 chromosomes of L. barbarum. Among these, chromosomes |
and 2 harbored the highest number of LbSnRKs members, each containing five members. (2) Analysis of
promoter cis-acting elements revealed that LbSnRK genes were rich in motifs, such as GT1 (auxin response),
G-box (jasmonic acid signaling), and ABRE (ABA response), suggesting involvement in hormone-mediated
growth and development as well as stress response pathways. Co-linearity analysis indicated that segmental
duplication was the primary mechanism for LbSnRK gene family expansion. The Ka/Ks ratios of all 13
duplicate gene pairs were less than 1, suggesting they had undergone purifying selection during evolution.
(3) Transcriptome analysis revealed that LbSnRK1.1, LbSnRK2.3/2.4/2.7/2.10, and multiple LbSnRK3
members were significantly expressed during fruit development. [Conclusion] The LbSnRK gene family
exhibits potential regulatory roles in L. barbarum fruit development, providing core targets for elucidating
the molecular mechanisms, by which these genes regulate fruit development. It also offers crucial genetic
resources and theoretical support for molecular breeding efforts, aiming at improving L. barbarum fruit
quality.

Key words: Lycium barbarum; SnRK gene; structural characterization; gene expansion; fruit development;

gene expression; molecular breeding
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il SnRK K % AN [F] 0 5K e B B3 1 5L A 550 & 1 L
(3 1. M NCBI 1 Phytozome %{ #& & 3 HU 75 #) Fi
SnRK FER & 51 K gwid 751, KA IQTREE F£

R 1 HYF SIRK K& R EGEHE

Tab. 1 Specific number of SnRK family members in each species

¥ 4% SnRK 1. SnRK2. SnRK3 =NV 5% & 43 il 4 7
R4 K E W, Chiplot 7] AL, 73 B A [F) 0 5 e (1) i3k

LIRS AR

KA LG SnRK1 SnRK2 SnRK3
UFITT Arabidopsis thaliana 3 10 26
P Capsella rubella 3 10 26
)R Cucumis sativus 1 11 21
PR S Medicago truncatula 2 11 29
HHS Olea europaea 4 13 48
K% Manihot esculenta 2 16 30
MEJK Linum usitatissimum 3 17 40
BT
ERM Populus trichocarpa 2 11 29
Bk Eucalyptus grandis 1 7 25
B Capsicum annuum 2 7 33
MR Lycium barbarum 3 16 30
JHEL Nicotiana tabacum 4 25 57
¥4 Solanum tuberosum 1 8 26
W& Vitis vinifera 4 7 18
TSGR Brachypodium distachyon 3 10 28
JKF& Oryza sativa 4 10 34
B BT Setaria italica 3 11 34
M) R ¥E Setaria viridis 3 11 31
=1 Sorghum bicolor 3 11 35
WA T Y048 Aristolochia fimbriata 2 4 16
HERE E MK Liriodendron chinense 3 6 21
KR T ToMRE Amborella trichopoda 1 4 12
Wi Chimonanthus salicifolius 2 7 24
4% Cinnamomum kanehirae 1 11 23
WKL TG A Taxus baccata 1 4 9
‘ R Ginkgo biloba 1 6 20
RTEN W EFA Pinus pinaster 1 8 30
KRN ZRKA Pinus sylvestris 1 3 18
AHHYLAL Azolla filiculoides 1 9 13
WM Salvinia cucullata 2 5 9
FRRHY WY Alsophila spinulosa 1 7 20
YLEG G Selaginella moellendorfii 2 3 5
WAk Marchantia polymorpha 2 2 2
B EEY) /NILTEE Physcomitrella patens 3 2 7
PR IR #E Sphagnum fallax 3 2 11
/NER#E Chlorella variabilis 1 1 1
TFEERRFEBE Ostreococcus lucimarinus 1 0 1
» P I BT KR BR T8 Ostreococcus tauri 1 1 1
R TN IS Micromonas pusilla 1 1 0
i WA %] #% Botryococcus braunii 1 3 1
TAHER I EREE Coccomyxa subellipsoidea 1 7 0
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1.7 LbSnRK EE qRT-PCR 431

I 2 BE 2 By i) 2. RNA $ERGAF & CRARZE
B A BR A FD IR BRI E R A, s
A [5] B 39T SR 2 1) S0 RN, {3 J 6 5 RK20429

A el 55 A il cDNA {#i ] Primer Premier 5 4
X LbSnRK % BUIA T 41 384T % 't 7€ & PCR( qRT-
PCRO 5 W& 1t LA LbActin fEANZEEH, 51975
W 2 Firow, A8 A 4l [ R 52 %< O 8 & PCR A il
LbSnRK FERIFET FI. % (S AN B SR S i) 2Rk
. qQRT-PCR & 20 uL [ MAEK &R, EHEK 8.2 uL.
Bt 1 pl. B R 519 % 0.4 pL. 2 x Universal
SYBR Green Fast gPCR Mix 10 pL. qRT-PCR F£ /7 :

®2 HHEERWSSY

Tab. 2 Target genes and internal reference primers
A SR E1(5—3"
F: GGTGTGGAGTACTGCCATAGAAA

LbSnRK1.1

R: GACCATCACGCATGATATTGCTC

F: GTACTGCCATAGGAATAGGGTGG
LbSnRK1.3

R: GTCTTGAGAAAATGGCCATCTCG

F: CCAAAATCAACAGTGGGAACTCC
LbSnRK2.3

R: TCAGGATCCTCAAAAGGGTAAGC

F: ATGCCATAGAGATCTGAAGCTGG
LbSnRK2.4

R: GGAGTCCCAACAGTTGATTTTGG

F: CTGGGAATTTTGGTGTGGCTAAG
LbSnRK2.7

R: GCCTCAAAGACCTGTGATTCATG

F: GCATTCCCAACCCAAATCTACTG
LbSnRK2.10

R: CACAAGACCAAACATCTGCTAGC

F: TGTCTTCCACAGAGACCTTAAGC
LbSnRK3.1

R: GGTATGCAACAATCCATCATCCC

F: GACAGGAGATAGTGTGGCAATCA
LbSnRK3.9

R: CTGTACAACATGGGGATGTCTGA

F: GTCTCTGCCTTACACTTCTGTCA
LbSnRK3.10

R: CAAAGCAGAGAGACCAAAATCGG

F: GGTACTGAGGAAGTTGAGACGTT
LbSnRK3.11

R: GGCCTAGTAGTCGCGAATATCAT

F: GCAACTGAGATTTATGAGGTGGC
LbSnRK3.14

R: CGGTGGACAGGTTCTTGTAAAAC

F: CATCGTTGAGAGTTGTTGAGGTG
LbSnRK3.17

R: GGCAAATGAGATGAGTCAACAGG

F: CTTTGGGATTAGACCTCTCAGGG
LbSnRK3.19

R: CCACTCTCTCCATTCCTATCTCC

F: TGATGGAGGTTTACGAAGTAGCC
LbSnRK3.27

R: CGAGCAGAAGGTCTTGTAGAACT

F: GAATCTTGATGATGTCCGTGCTG
LbSnRK3.28

R: TCTCCGTTACAAGTTCCTCCAAG

F: CTTCCAGCCATCCATGATCGGTATG
LbActin

R: AGCCACCACTGAGCACAATGTTAC
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Fig. 1 Phylogenetic relationships and structural composition of LbSnRKs
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