[ &84 Guihaia Feb. 2024, 44(2) ; 235-244 http://www.guihaia-journal.com

DOI: 10.11931/ guihaia.gxzw202212006

XU, BIR, R, S, 2024, tEVDIE HANR SEDI RIS RS HURIOOCR [J]. VR, 44(2) : 235-244.
LIU R, ZHAO L, YE GS, et al., 2024. Correlation of HrANR genes and flavonoid accumulation with drought resistance in sea F‘
buckthorn ( Hippophae rhamnoides subsp. sinensis) [J]. Guihaia, 44(2) ; 235-244.

FED# HrANR ER R EREXEREMEBEN X R

x| oEm, BROR, EHE, ZEWL

( T RE AH2ERE, VT 810016 )

8 E. {E7 RiE)5HE (anthocyanidin reductase, ANR) J& & 1 A2 H) BT A SCBERE 2 — , S BHAfl G 2 ) ik K]
S BT SR E T A 3 a8 ORI B I 2R o i S A 2 R A AR S, 12 SO H D A ik A B v 0
AT 1A ANR BER i 448 HrANR JEIR SR A U015 B2 301 0 35 1R P 91 e it 38 11 1647 4304, 9 X0 AR Tl
JiiE R £ AR HrANR BRI (9 3k i Fnt vh B 2R 405 0 & s AT A G PE . 5 SRR (1) h Vb
HrANR K ORF 2 1 017 bp, 4t 338 M2 5K, e R K P2 11, ANR [R) 2R 1 5L B W i B s
Ferko (2) TRMHET HANR FEFTEH E VD EAR 25 b G Rk ERKESEARTR Kb Ef vy Rk
ST S AT R B fE 2R b R RS FRR R R e BT R SR RSB AR R H (3)
TARE M2 ARAT AN R 30 AR BN o Y P R S Y i SR 2R S i R B MRS R
K, SK I b T 2 e e s AR AR B 2R B T SR e 0T i B2 B T R an R E ARG R E R
WIS B S R, (4) MRIZERY HAANR 3R 30k B 5 W28 & i R A G (P, =-0.751, P, =
-0.934) MR IFAHK (P, =0.444) o 25 3R], P = VMR HANR DRI 2 38 B8 R 28 5 it A8 ik 5 Hobn 5
PEEEUIARDC , H A5 Ry v E Ve S L B R AL TR

KR TEVWE, AT REEL, TR, RAEA, B

FESES: Q943 MEEARIRED: A XEHS . 1000-3142(2024)02-0235-10

Correlation of HrANR genes and flavonoid accumulation
with drought resistance in sea buckthorn ( Hippophae
rhamnoides subsp. sinensis )

LIU Rui, ZHAO Lang, YE Guisheng, MA Yuhua”
( College of Agriculture and Husbandry, Qinghai University, Xining 810016, China )

Abstract: Anthocyanidin reductase is one of the key enzyme involved in the synthesis of flavonoids. In order to explore

the structure of ANR gene, ANR enzyme expression pattern and flavonoid content under drought stress and their
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correlation, a HrANR gene identified from RNA-seq data of sea buckthorn was screened and analyzed by bioinformatics
soft, the expression patterns of HrANR gene in different tissues and of flavonoid contents in leaves were performed. The
results were as follows; (1) The ORF of HrANR gene was 1 017 bp, which encoded 338 amino acids. It was a stable
hydrophilic protein, and the homologous protein had significant family and genus characteristics. (2) HrANR gene was
expressed in roots, stems and leaves of sea buckthorn under drought stress, but the expression trends were different, with
an increase followed by a decrease and then an increase in roots, a continuous decrease in stems, and an increase
followed by a continuous decrease in leaves. (3) The flavonoid contents in leaves of sea buckthorn under different levels
of stress showed a trend that first increased continuously and then decreased slightly, increased to the highest point after
rehydration. The above results indicated that the expression of HrANR gene and the changes of flavonoid content were
closely related to the drought resistance of sea buckthorn. The flavonoid content in leaves was positively correlated with
drought stress at the beginning of drought stress and negatively correlated with drought stress under severe stress. (4)
Leaf expression, stem expression and flavonoid content of HrANR gene were negatively correlated ( P, = —0.751,
P = 0.444). The above results

indicate that the expression of HrANR genes and changes of flavonoid content in sea buckthorn are closely related to

= —0.934) and root expression was positively correlated with flavonoid content (P

stem root

drought resistance, and it provides a reference for elucidating the drought resistance mechanism of sea buckthorn.
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H45,2020) , HBAT P AL | RS | 9 100 e 1
5 B 8 55 1 BB (R B 2R, 2012 3K 2R R 5P [ A
2019 H5 gt 25 FI#EJ5 0, 2020) . BEEAZS AL &4 &
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VDR S TR R 2R A0 43 6 BE T L
i &t I B A GE TR o BT i S SR R R R Y G
R, TSN IULAN RS, (1) T E TR HANR &



2 4] X Hi 55 . TP EVD R HrANR JE IR K B 28 RS 5T G & 237

PP 35 B LR (2) 58 & HrANR
e R A I [R) 2GR 5 (3) HPANR B[N B I 258 30K
5B ISR R AR R, B AR B2
55 rp [ Y BT PR 22 8] ) S 2R B ] B AR A

U AR

1.1 X3 w4 #4

REFHETHEE R (101° 14" 11" E,|
36°46'24" N, 4K 3 010 m) (4P [ V0 R T 76 75 16
(R TIRGIN= N S: k= N N L SE 2
(2021) Wi FRATEAERK & 20 em ZE47 I, 4%
fat bR H oW H 35 1) — 004 i R S it e 4T HIANR
SER 38 | 53 S5 AT T S Ab B
1.2 TEELE

PR B — 3 H To o R FE 1, 3 o v R
(CK) 4 #1538 ( drought stress, DS) AbHZf
CK 2R H DR TE , DS 245 1k U /K 1 28 W R Bk 25
F o TET5HMA 0 PERTR R RE K R iE 24 h S
FRURERES , 7ERa 55 9 RE K (FA 5+, DS 417¢
5510 RIEAT & K Ak B ) 1 AS BE K 2 L & A
6), THH 9 SR, AL A 3 A 47 %
W Ay e B A BR ) 0 d(CK) .3 d(DS1) .6 d
(DS2) .9 d(DS3) KK 48 h(RW) REFAM T
Ja kg, Hor — 38 43 b [ VD AR 2R 20 20y
SR S A T -80 C T 3k R Fak AT
55, 3 b — 8B R AR R TR S T B 2
I, RSN BEAS 3 WAEYE A
1.3 2 RNA BIREUKE ¢cDNA B9 &

RN38 #H#) RNA i ) & (K% W FE3E A Y F
HARA T ,50 ) $& B0 = 70 s 2H 4L RNA
X A A R A ) A (36 T, FER TR R B
NanoDrop ) Fll 2% By i 4l 56 i FEL UK R I 546 79 RN A
FH PrimeScript® Il 1st Strand ¢cDNA Synthesis Kit
(TaKaRa,6210A,50 WK ) |2 % 5% 345 ¢DNA
1.4 HrANR EFE ¥ 18

FRAE A 09 A [ VD B4 K % S 4L ( PLoS
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Fig. 4 Prediction of tertiary structure of HrANR protein
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The left side of the figure for the species name, the number on the right side for the base number.
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Fig. 5 Multiple alignment of amino acid homology sequence of HrANR
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Fig. 7 Phylogenetic tree of HrANR-encoded proteins
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