PG VEY 4R 2025, 46(2): 300-309
Chinese Journal of Tropical Crops

SIPHBRAE MR SNnRK1 HEfE R HAER S RHIRIES

1,2 o 2 b2 o kg 2 5 1* L
BT, RS, RS, REKES, 2N, FEIEK
L. SEMIRE R SN LR S B R G S A SIS F SN E, S BH 550001; 2. ANEKIREER YRR S
FARERE, FMATK 553004

W OE: AR TRE A EREE LR, BA MR MR SRR, DU SRR, RIE R A
TG, RS AERK R B Z BN ZRE R 5w, ARy i R R - 1-AH DGR T 1 (SnRK 1) TEREBAK LAY
AR B Xt A 4 R AR A ey T E B FE SN . DRI, ASBIRSE LALT BHARIGEAR M AR, FoREfS SI4T BHARIERR SnRK 1
Kt 2 NEEFE R 2K cDNA, 430444 g AcSnRKI.1 Fl AcSnRK1.2, R P15 B2 05 B 00t AcSnRKI.1 Fl AcSnRK1.2 1
FfEMERT . SR . PRTFRT . BARSFEIE IR TS, R 5 E BRI AcSnRK 1.1 F AcSnRK1.2
FETEAR FHS TR SORN R AL FE R B2kl . 4558 R W AcSnRKI.1 1 AcSnRK1.2 FEH 3584 1548, 1545 bp BYFFIL
FIEAE, St 515, 514 NEIERR . B BA50 0T & B AcSnRK 1.1 #I AcSnRK 1.2 HIE LML 5 5 HAlMY) SnRK1 4
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Abstract: Hongyang kiwifruit is a distinguished variety independently developed in China. It features a distinctive red
coloration, possesses high sugar content and low acidity, and is favored for its rich aroma and unique flavor profile. The
growth and development of fruits are influenced by a multitude of factors, among which sucrose non-fermenta-
tion-1-associated protein kinase 1 (SnRK1) plays a pivotal role in the regulation of carbohydrate metabolism and the
response to both biotic and abiotic stresses. Therefore, in this study, we cloned the full-length cDNA of 2 genes in the
SnRK1 family of Hongyang kiwifruit, named 4cSnRK1.1 and AcSnRK1.2. The physical and chemical properties, gene
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structure, conserved motifs, protein conserved domains, and cis-acting elements of 4cSnRKI.1 and AcSnRKI1.2 were
systematically analyzed using bioinformatics approaches. The expression characteristics of 4cSnRK1.1 and AcSnRKI1.2
genes in different tissues and fruits were quantitatively detected by real-time fluorescence. 4cSnRK1.1 and AcSnRK1.2
genes contained an open reading frame of 1548 bp and 1545 bp, respectively, encoding proteins containing 515 and 514
amino acids with highly consistent sequences (96.31%) respectively. Both genes contained 10 exons and 2 introns. Bio-
informatics analysis showed that AcSnRK1.1 and AcSnRK1.2 had high homology with other plant SnRK1 proteins. The
amino acid sequence showed that STKc_ AMPK alpha, AMPK C and UBA_SnRK1 plant were unique to the SnRK1
family. Evolutionary tree analysis showed that AcSnRK1.1 and AcSnRK1.2 belonged to the SnRK1 family. Tissue spe-
cific analysis showed that AcSnRKI.1 and AcSnRKI1.2 were expressed in all tissues of Hongyang Kiwifruit, but the ex-
pression abundance was the highest in fruit. During fruit development, the expression levels of AcSnRKI.I and
AcSnRK1.2 decreased first and then increased. qRT-PCR analysis showed that the expression of AcSnRKI.1 and
AcSnRK1.2 was responsive to ABA, GA;, ET and CPPU. With the increase of storage time, the expression levels of
AcSnRK1.1 and AcSnRK1.2 showed a downward trend first and then an upward trend, suggesting that 4cShRK1 gene
might regulate the expression of sucrose synthase. The results of this study indicate that AcSnRK 1.1 and AcSnRK1.2 genes
play an important role in the development and storage of Hongyang kiwifruit, which would lay a foundation for further elu-
cidation of the functions of AcSnRK 1.1 and AcSnRK1.2 genes.
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Tab. 1 Primers sequence and use
EILZEA 195 (5-39) Flg
Primer name Primer sequence (5'-3") Usage

AcSnRK1.1-F1  TTTCACTTGTGTTCGTATC 4K cDNA ¥"3

AcSnRK1.1-R1  AGTCCTCCCATTCTATCATT

CATTG

TATAGAAATCTCCGGAAAT
TTGGGG

ATTAAGGAAACAATAGTTA
GCCAGT

q-AcSnRK1.1-F1 GGAAAAAGTTAGAAGAGA S:R{#5 4 i
AATCAAG

q-AcSnRK1.1-R1 TAACCTACCCTTTTCCACG
q-AcSnRK1.2-F1 TAGCGTGGACATGTTTCTG
g-AcSnRK1.2-R1 TTGTGCCCTGTCAAAGC

AcSnRK1.2-F1

AcSnRK1.2-R1

18S-S2 TTTGATGGTATTTGCTACTC
GGA

18S-A2 GAATCATCAGAGCAACGGG
C

GAPDH-S1 CGTCCTTCCCTCCCTCAAA

GAPDH-AL1 TCTTCTTGGTGACCTGGAC
GA
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FEMESES] PEASY-T1 K160 7
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YL AR E L . M ExPASY( https://www.expasy.
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F| Ffl Neighbor-Joining ¥, ¥ 1000 {X bootstrap
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v2/#login ) TEL A ot AL 4T 34k
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21 BT

S5 ZLPHBRARBE SnRKT 14 v b X HAE SRS (9 2k Ay 303

15 5 T A TBtools # {41 Gene Structure View
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Fig. 1  Full length cloning of 4cSnRK1.1 and
AcSnRK1.2 gene

AcSnRK1.1
AcSnRK1.2
Consensus

AcSnRK1.1 &
AcSnRK1.2
Consensus

AcSnRK1.1
AéSnRKl 2

AcSnRK1.1 S
AcSnRK1.2 [SE50Ng
Cc

AcSnRK1.]1 |}
AcSnRK1.2 g QLRV
Consensus fldlcaaflaglrv

(0 K PR Lk 2 /R STKe_ AMPK_alpha {57255,

et KOEREZE %8 UBA_SnRK1plant fR5T 4545,
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The green horizontal line represents the STKc_ AMPK _alpha conserved domain, the purple horizontal line represents the
UBA_SnRKI1_plant conserved domain, and the red horizontal line represents the AMPK_C conserved domain.
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Fig. 2 Amino acid sequenc alignment of AcSnRK1.1 and AcSnRK1.2
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Fig. 3 Phylogenetic analysis of AcSnRK1s and
SnRKs of other plant

2.2.3 AcSnRKI.1 #= AcSnRK1.2 WX BE 44, &
G4 F L MBAAR T A 547 FIH TBtools #k
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SnRK1_plant &5#38 (& 4). X} AcSnRK1.1 F
AcSnRK1.2 FER M IRSF ST AT 000, 458 WoR
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iGE, FIH PlantCARE {44341 AcSnRK1.1 Al
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PR (VKRR . AR . Bang (5
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SF, RS G B  RIA AR LB A I
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o
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PR 76 21 BH AR Bk AN [R) 4 2 i e ik =, R
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LM AR SL P RE R, IR ER .
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MANNSEH A RL, BREAEHFEER, 2
A FERAER T ik i W3 T A4 (K
6) , Ui AcSnRK1.1 1 AcSnRK1.2 FEH W] GEAE
LA KR E SR R EEZEER.

232 AcSnRKI.l #7 AcSnRK1.2 AR EREEE
BF A 69 Rk oM AcSnRKI.1 A1 AcSnRK1.2 FEA
TELT BABRAB Ak SR S AN ] 7 30 1) 22 SR A X ]
7N BEE RN LT ,AcSnRK1. 1 Fl AcSnRK1.2
PR B BRI TG LIRS, s 38~
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Fig. 4 Gene structure, protein conserved domain and conserved sequence analysis of AcSnRKI.1 and AcSnRK1.2
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Fig. 5 Analysis of cis-acting elements of AcSnRK1.1
and AcSnRK1.2 gene promoters
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Fig. 6 Expression analysis of 4cSnRKI.1 and
AcSnRK1.2 in different tissues
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PRI £T FHBR A A S 52 5 AR A B B 1) 22 3R 8 =X
Kl 9 Fia~, K& R 3N, AcSnRKI.1 il
AcSnRK1.2 RN R TG LTk, 7
86 KRB, 6 dFREEBEH &, W
AcSnRK1.1 Fl AcSnRK1.2 T8RS J5 SR AL I
KRAIFHEEEH.

3 1Tt

SnRK 1 S AH P14 N & 2455 I 245 1) o0 AiX 41
z— 2 E5RRENRE ., EREE . Wy
04 S Rl U AR O 340 SnRK 1 JE TR TP Y
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