2025,38(1):16-24

T OE R 3R

DOI:10.16861/j.cnki.zgge.2024.0618

P/ NPR R KENETE R H
EEANIB TNRIRIE ST
il
(BRI ARG R 2 e FE/REE 150069)

O DUINEETT NPR B H G5 A B P A T 41 1 G I DR ZH B e R e D I NPR R BRI GBI,
FSLHEAT A E B b e BRI IE R IR e HT . SRS B 4 ARG K H Ay 408 CINPR1~CINPR4, 4wt
FOERAR IR 5 - O <7 Zh RE 45 Mk B B L IR AR 3 % motif M7 45 515 H A R A e v i — B0k AR A e AR A
7R, CINPRs SAEEYIM A . 300 mmol - L NaCl AP} £h 474 1A 25 UK RE, 23 51 B B il 0,824 h i
HEAT 4 > NPR FER R IERI0 M, 45 R W], CINPRI AE 5 USRI IR #5474 41 b #2338k, (H #R W38 24 h,
CINPR1 £ 35 BUBHTRL b 238 N R 2RI, 2R R A R B8 R A EIE PR o 1 R0 /KT, ELTE IR S A k) () ik
B 5 T SR BURK R ER 8 24 h, CINPR2 Rl CINPR3 {5 USRI H AR b #8 52 E R RIE A2 Sh AR i
TR R m T B Rl . HEI CINPRs (K 78 75 I B 5 it 3 R p i s 2 A

9218 THJI;NPR KRR A s #hhil ; £k

FE 5335 :S651 RAARSAD : A NERS:1673-2871(2025)01-016-09

Identification of VPR gene family and its expression under salt stress in

watermelon

JIA Yunhe

(Horticulture Branch, Heilongjiang Academy of Agricultural Sciences, Harbin 150069, Heilongjiang, China)

Abstract: Using Arabidopsis NPR gene family members as query sequences, watermelon NPR gene family members were
identified in watermelon genome database, and their bioinformatics and expression under salt stress were analyzed. A total
of four members were identified and named CINPRI-CINPR4. Their physicochemical properties, conserved functional do-
mains, important amino acid residues and motif analysis had high consistency with those reported in other species. Cis-act-
ing element analysis showed that NPR gene was associated with abiotic stress in watermelon. Salt-tolerant and salt-sensi-
tive material were treated with 300 mmol-L"' NaCl, and the expression patterns of 4 NPR genes were analyzed in leaves un-
der salt stress for 0, 8 and 24 h. The results showed that the expression of CINPRI was significantly up-regulated in both
salt-sensitive and salt-tolerant materials, but the expression of CINPRI was significantly down-regulated in salt-sensitive
materials for 24 h under salt stress. The expression level of CINPRI was significantly higher in salt-tolerant materials than
in salt-sensitive materials. After 24 h of salt stress, CINPR2 and CINPR3 were significantly up-regulated in both salt-sensi-
tive and salt-tolerant materials, and their expression level in salt-tolerant materials were significantly higher than those in
salt-sensitive materials. It is speculated that CINPRs play an important role in watermelon response to salt stress.

Key words: Watermelon; NPR family protein; Salt stress; Expression
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Table 1 Fluorescent labeled quantitative primers

514 FK Primer name 7% Sequence(5-3"

Cla97C01G009310-F GTTGTTTCAGCGACATCTGC
Cla97C01G009310-R AGCAACCTCAAACGGAAGTC
Cla97C10G198890-F GCTAACTCAGAAGCAATTGG
Cla97C10G198890-R CCAAAGTTGATGCATGTCTT
Cla97C04G071000-F CAGCTCGCATTGCTTACTCA
Cla97C04G071000-R GTCCACAGCTGATGCATGTC
Cla97C07G137510-F CCAATCAAGAATGCAAGCTC
Cla97C07G137510-R AAGGTCAGGCATGTCATCTG
Actin-F GAACTTGGCACCTGTCCTGT
Actin-R GAACAGTGCAACAGCCTCAA

SPSS 25.0 S it kit ir ZE R B
Excel A4 1K.

2 ERE55N

2.1 T/ CINPREREZRELE

FE 78 AL DR 20 #cs PE P 4 2 NPR & H, &l
SMART ¥ 35 %5 5 , 75 JNEE R 4 R 3 4 A~ NPR %
K, 73 ST 01.04.07.10 5 e tiuihk, 4 Bl dr 44N
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= E R R AR BT WL 2. CINPR1 A1 CINPR3
BN 9w A9 1 2 2 & A IR 57 ) BTB/POZ . ANK
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PR4 £ [H 9w t5 () % A NPR1_Like C 45Kk, 4
MEARSA 475~590 MR IR, 4 F i &
51.77~65.68 kD Z5 i 15 5.99~6.28 . Fa 52 R EL 41.02~
54.62, .40 E A T A A% A
2.2 F/ANPRZRIERRARG L E RFFISTH

FIH MEGA X 545 78 IV 400 R 7% 3% 10 4
NPR & A4 K 7 FI3AT e, R R a K E
o MR 23 SIS LR, 75 4 4~ NPR 2
HPE2 N X &H 2 A, Hd CINPRL F
CINPR3 % 7£ —ifd , CINPR2 1 CINPR4 E 7£ — it
(HD.

VG JIN CINPR DR 505 5 51 43 i 28 W, CINPRI

F e Hr, R

=2 T/ CINPR EHBUMER S
Table 2 Analysis of physical and chemical properties of CINPR proteins in watermelon

BTB/POZ ANK C-Terminal ZFEER% F TR S R o

AR ! . erminal  SURKHR - OPTRUE ey, RERE gy
Sequence ID domain  domain domain No. of amino Molecular . Instability . .

Gene name . . . . Theoretical pI . Predicted location

location location location acid mass/kD index
CINPRI ~ Cla97C01G009310.1 63~189  299~365  370~558 586 65.01 6.18 41.02 ZMf#% Nucleus
CINPR2  Cla97C04G071000.1 25~161  263~344 475 51.77 6.28 49.05 ZMf% Nucleus
CINPR3  Cla97C07G137510.1 64~190  303~373  374~569 590 65.68 5.99 46.36 M2 #% Nucleus
CINPR4  Cla97C10G198890.1 26~163  264~345 486 52.88 6.18 54.62 M 2% Nucleus
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Fig. 2 Protein structure analysis of CINPR family in watermelon
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