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Abstract: Objective Two genes of members of the CYP450s family were cloned to explore the relationship between the expression
of CYP450s genes and the changes in total flavonoids in young leaves of Honghua Carthamus tinctorius under stress. Methods
Using Jihong No. 1 as the material, the two genes CYP8IES and CYP71A1 of the CYP450s family were cloned, expressed and
analyzed. The effects of methyl jasmonate, drought (PEG-6000), light and dark treatments on the content of total flavonoids in C.
tinctorius were studied, and the correlation between the expression of CtCYP8IES and CtCYP71A41 genes and the content of total
flavonoids in leaves was analyzed. Results The CtCYP8IES coding region sequence was 1014 bp, encoding 337 amino acids; the
CtCYP71A1 coding region sequence was 1287 bp, encoding 428 amino acids. The expression of the two genes under different stress
conditions and the changes in total flavonoid content indicated that the total flavonoid content in the leaves increased to varying

degrees after treatment with methyl jasmonate compared with the wild type. The expression of CtCYP8IES and CtCYP71A1 was
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positively correlated with the accumulation of total flavonoids; when treated with PEG-6000, CtCYP8IES8 was under positive

regulation, while CtCYP71A41 was under negative regulation, and the total flavonoid content in the leaves of C. tinctorius increased

significantly; Under light stress, the total flavonoid content was positively correlated with CtCYP71A41 gene expression in a certain

period of time, and negatively correlated with CtCYPS8IES8 gene expression. Under dark stress, the total flavonoid content was

consistent with CtCYP8I1ES8 and CtCYP71A41 gene expression trends, and both showed a positive correlation within a certain period
of time. Conclusion The CtCYP8IE8 and CtCYP71A1 genes of C. tinctorius were successfully cloned. qRT-PCR analysis showed
that C+tCYP81ES and CtCYP71A1 genes may play an important role in the adaptation of C. tinctorius young leaves to adversity stress.

This study provides a theoretical basis for the study of CYP450s family genes in flavonoid metabolism and synthesis of C. tinctorius.
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Fig. 2 Expression analysis of CYPSIE (A, C) and CYP71A (B, D) subfamily genes
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62 C, WA HMBIEKEEK PCR =4 i%# 3|
pEASY-T1 webE#fh b, FHEAMRKIGIFEBEZE,
BRE A 70 4 5 3347 BT PCR LK S OBV AL, K
U E IR B B0 2500, Wy 5 R 5 1 75V E
Vi CtCYPSIES J CtCYP71AI MEERT) .
3.4 CtCYPSIES 3t MeJA. PEG6000 2. Fih
18 K B g i iz

FIFH qRT-PCR X MeJA Wi £ 14 T HIE R Rk
BTN, GRER (A 4-A) 54 (0 h
b, CtCYPSIES BRI 2 &S, Hr 2~
8 h 2HE b, 758 h i, FERMFIEEET

A
0.03

il
4 0.02
#®

=
= 001

0

0.06 1
0.05 1
0.04 1
0.03 1
0.02 4
0.01 A

FHX LB

0 12 24 36 48 60
t/h

A, 12 hith, RIEEEZRE; PEG6000 T2
BT, CtCYPSIES FERMFRIE S RA AR R
BER, RO SRR R RIARES (B
4-C), HiZIERZEMEAbTE 24 h J5 R R A B,
VLB IZ I KA AT RE NI, PEG6000 15 e fit g
s fEBRYGHEST AT, ALEE 12~60 h [(IFERIRIE
AFAR T B AE A BT N, HAE 36 h NiEHN
2% (K 4-B) ; BEACH S (1%L R R IE AP AR T 6
FRANEE M AE 36 h RIAEIAF|FHK, 12~36 h KA
BN ETPIRES, 36 h JEFRARZEIFIE, (HREfAR
KRR T B A R A e 3 (&) 4-D) .

B 0.020

0 12 24 36 48 60
t/h

X (0h) EbE: "P<<0.05 "'P<<0.01, F[H
*P<0.05 *"P<0.01, vs control group at 0 h, same as below

4 MeJA(A)s Yt (B)» PEG6000 T2 (C) K& (D) BiEBT CtCYPSIES BEERIFIEN
Fig. 4 Expression analysis of C+CYP81ES8 gene under methyl jasmonate (A), light (B), drought (C) and dark (D) treatments



FED 2022618 8535 B1H  Chinese Traditional and Herbal Drugs 2022 January Vol. 53 No. 1 © 227

3.5 CtCYP71AI %f MeJA. PEG6000 F2. X%
B a8 B ) 2

MeJA WraktF 2~12 h )5, SXHIEAMLEL,
CtCYP71AI ZERTE 4 h B RIEEXRRK, 2~4 h
N REER 2N, B 6 h 2 EREFFRIAKT- 58
ARHE 2 RPIRES, BAERELKFEST S, &

A 0.010

0.008
i
% 0.006
®
= 0.004
=
0.002

0 12 24 36 48 60
h

PR s (B 5-A); 20% PEG6000 JiHE b F s,
ZRERIAAKCEY RS, HAE 24 h RikgEik
Bl (K 5-C); 756 (K 5-B) K (K 5-D)
T, ZEREMERERE T8, ¥WIE36h
KiLEwm, H#EmTFAia, JFH 12, 24, 48,

60 h FHEL T B A ARSI AT .

B 0.2

5 MeJA(A)\ ¥t (B). PEG-6000 T8 (C) K& (D) MHMET CrCYPSIES EERIFTIE ST
Fig. 5 Expression analysis of C+CYP81ES gene under methyl jasmonate (A), light (B), drought (C) and dark (D) treatments
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Fig. 6 Influence of stress on content of total flavonoids of C. tinctorius young stage
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