- 1448 » ¢8 % 202438 $52% B5H  Chinese Traditional and Herbal Drugs 2021 March Vol. 52 No. 5

LI RAEF PRI U SRR D FHLHNIRR

AEFEL2 B K3 K ML LTR2 ERIRSY A RS Jh 151 Krzysztof Dziedzic, ) E4E Y, gEE-P 2
HE P ERER P AR TR, A E S AL T E s, bRt 100700
HEACITYE K 2% e ARl %220, 228 EdL 235000

BT R R 25, BRI FG/REE 150040

R CRED B R TG, 0I5 ¥ 214115

ZHeRH OhED FIRAR, Jbaxt 100102

W E MR RS EREEMBEIARR, B2 W2LE 31, 60-624

o g~ w bR

W E: B HFRESHOEXTTESE Fagopyrum tataricum T B EREAL SR KA THLEL . iR SRAHBEE MG
%44 B (Ultraviolet Radiation B, UVB) ACHETFFRANT, 301 7 i AU €03 SR IR AP e A BT 5 w5 77 b 2 T 6 B I 28
& E AL, RN SR SE %6 E & PCR (qRT-PCR) Ml 7555 fH & BE L &M & g b oo fE R N R ik B . 458
LHMCH R T LA RMB)LER 3 M S S B B0, s T & 22 B A B REZH Y 1.5
%o [FIEFIEE QRT-PCR & & B 75 57 tF S W 254k & & g & P R A AR AZEF (phenylalanine ammonia lyase, PAL) . A
FEfR-4-#246 % (cinnamate-4-hydroxylase, C4H) . B Atfi-3-#21L A (flavanone-3-hydroxylase, F3H) . —Z( & EE-4-i4 J5
filg (dihydroflavonol-4-reductase, DFR) 4§ 11 /NCHREGIE R R E B A AFERLE S S . &t UVB B L iFEZ A5
G BOREBEBEE R A RIS (R 0T SR R B A SRR R, NI B UVB R 7% o B R A S i R AL B9 5 Al
EEEIR: TFRE, BN, AT WEE; AMERgRE

FESES: R282.12 XRAFRERD: A XEHRE: 0253 - 2670(2021)05 - 1448 - 06

DOI: 10.7501/j.issn.0253-2670.2021.05.026

Molecular mechanisms of UVB-induced flavonoid accumulation in Fagopyrum tataricum

ZHU Zhi-huit 2, WEN Dong®, ZHANG Dong!, CHAO Er-kun?, DONG Gang-giang* DU Wei°, SUN Weil,

Krzysztof Dziedzic®, SHI Yu-hua®, XUE Jian-ping?

1. Key Laboratory of Beijing for Identification and Safety Evaluation of Chinese Medicine, Institute of Chinese Materia Medica,
China Academy of Chinese Medical Sciences, Beijing 100700, China

2. College of Life Sciences, Huaibei Normal University, Huaibei 235000, China

3. College of Pharmaceutical Sciences, Heilongjiang University of Chinese Medicine, Haerbin 150040, China

4. Amyway (China) Botanical R&D Centre, Wuxi 214115, China

5. Agilent Technologies (China) Co., Ltd., Beijing 100102, China

6. Department of Food Technology of Plant Origin, Poznan University of Life Sciences, Wojska Polskiego 31, 60-624, Poland

Abstract: Objective Study on the effect of UVB on flavonoids in Fagopyrum tataricum seedlings and its molecular mechanism. Methods
In this study, the F. tataricum seedlings were treated with UVB light, and the content changes of rutin and other flavonoids in F. tataricum
before and after UVB treatment was detected by Ultra-high performance liquid chromatography, and then the expression of key enzyme
genes in the biosynthesis pathway of flavonoids in F. tataricum was detected by qRT-PCR. Results The content of rutin, catechin and
epicatechin in F. tataricum increased significantly after UVB treatment, among which the content of rutin was 1.5 times than that of the dark
treatment group. At the same time, qRT-PCR showed that the expression levels of 11 key enzyme genes such as phenylalanine ammonia
lyase (PAL), cinnamate-4-hydroxylase (C4H), flavanone-3-hydroxylase (F3H) and dihydroflavonol-4-reductase (DFR) in F. tataricum
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were increased to different degrees in the biosynthesis pathway of flavonoids. Conclusion This study indicated that UVB light can
promote the accumulation of flavonoids in F. tataricum by upregulating the expression levels of key enzyme genes in flavonoid biosynthesis

pathway, which will provide scientific basis for elucidating the regulation mechanism of UVB light on flavonoids in F. tataricum.
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Fig. 1 UPLC chromatogram of standard solution (A) and
sample (B)
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Table 1 Standard curve of reference materials
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Table 2 Primers of quantitative PCR in this study

| LR ®A ID 519 55 (5°—3) 14 Be/op

PAL RN RF R FtPinG0005713400  PAL-QF ACAAGGCGTTACATGGAGGA 180
PAL-QR CCAAGCTAGGGTTTCTCCCA

CHS1  EH[iA Al 1 FtPinG0008806400 CHS1-QF TCTCGACAACCGTCAAGACA 121
CHS1-QR  GCACATGATGACGTGTGTGA

CHS2  EHPEE& R 2 FtPinG0008131000  CHS2-QF GGACTCTATGGTCGGACAGG 181
CHS2-QR  ATGGAACGTGAGTCCAACCT

4CL A-FEH I AHEF AR FtPinG0005072700  4CL-QF GCAACCATAGACGCTCAAGG 174
4CL-QR TGCATCGGCTATGGATGGAT

C4H W RR-4-F2 1L FtPinG0001575100 C4H-QF GTCCTGGTATCATCCTCGCA 172
C4H-QR GCGGTGGGCTTCATAACAAT

F3'H FE -3 - 2L FtPinG0002353900  F3’H-QF GCTGGCGTATGCTTAGGAAG 119
F3'H-QR GGCCTTGGATAATGCCCTTG

F3H R -3- AL FtPinG0008251700 F3H-QF AACAGCAGCCGTTTGTCAAT 185
F3H-QR TGCTCCTTAGCCAGCTTCTT

DFR TEENRE-4-R R B FtPinG0002371500 DFR-QF GGAGTGACGTTGACTTCTGC 177
DFR-QR GACTTGGAGGGAAACTTGGC

FLS T A A R FtPinG0006907100 FLS-QF TCGATCAAGAAGGCGAGTGA 125
FLS-QR TTCTCCTCGATCGGAAGCTC

CHI 75 H i S A i FtPinG0002790600 CHI-QF GCTCACGATCAATGGTGCAT 158
CHI-QR CGAATTGACCGGTGACAACA

GTR Byl B R Al FtPinG0006606900  GTR-QF GGAGCTCAGCTGACACATTG 112
GTR-QR GCCGCTCGTTAAACTTCTGT

Histone3 #1743 JF769134 Histone3-QF AAGGAAGCAATTGGCAAC 102
Histone3-QR  TCACGAAGAGCAACGGTA

3 RSN AR Y e
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T BRI A T B R A A AR ' s T 7
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FRHZ BRI, TREE. Fi, R
HME UVB 40 6 h & F5 i AT IR L & & &
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TFEHIX 3 FhEEE R SR S B . SRR
EHOLUVB AL 6 h EE AR AT LR
FILEZHHAAFAEENRER, HPHTEE
AR 15 £ (B 2-A) , JLEAEMEILEER
TERBZCARTIRAR 1.3 5 (K 2-B. C) . B&FMN

FEM B SEAF FXIRA, AMEESE UVB ARBE 6 h 5 R4
Control group of Tartary buckwheat seedlings under dark condition was on the
left, and the treatment group of UVB irradiation for six hours was on the right

E1 UVBAREBREEFMERE
Fig. 1 Morphological responses of tartary buckwheat
seedlings under UVB radiation
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FtPinG0002790600
. . LSS
32 #5ME UVB RIBEEFEIA RS E PR [T

EEFREETK

AT T3 — 25 43 M v TR T R S A oE
% bR CHS1. CHS2. C4H. F3H. DFR.
F3'H. CHI. 4CL. PAL. FLS. GTR fHX} £iL &,
PRICEL AR v FF T P B 2R & M A SRR
KM . qRT-PCR 45 SRR B, SxHIRAMEL,
A6 UVB AR B 5 SRS G il % b O Ba L PR AR
s ESA B (E 3-A) . M F3'H AT 4CL
RERRIFRIEELE LT, L9906 8 fi5, CHSL
F DFR K [ AE R RIA L) 0 FEZH 1) 6 f%, HoAth
SR )RR B S0 R4 AR Lt i 2~3 % (E
3-A) . HEE RO ILE 3-B.
4 Tig

AwtFiE UVB BRSNS TR, RIS TR
TV LR RILRER 3 MHEERMNEM S ESAA
[FIFEFERIIG . #ERRMESENS ] KA R R4
FHE A0 Y6 FEAGIN A BIUAL T 3 d ()55 7+ 1 5
FERET PR IR S R RN, SR AR RIS
B8 Kk, 2406 UVB BRITAEE T FE A
FUEDIFR R TRARELT =R SO
vt DU SR R I & s i b, 455
RIVER SN CE R I 2 5 7 B 75 55 P B 2 5
RO Al 0L, PRI, NS SRR A2 5 A
BT, B2 AR B OCE RS A R KA
LIRS E, KM RE R v TR 25 Ak
3P TSR IR A BAR P OISR R T2 —

2017 4, Zhang SRR T 7RISR, A
FEHZRA A YA BRI L T 7258 R, 4

—==
gﬂmmmﬁs FIPInGO002353500
i 4 FtPin

DER FtPinGC 1)69) MQL?_I‘%% R

.. LAR _ FtPinG00023715004 F3'H FtPinG0002371500 1

KIFE R .?\%S‘—Ff f R ]
: — = ==

M LY ANR M R —rs—

G EE KR FtPinG0006907100

3 UVB REFEIEMRIEEFABEARILETHK
(A) RERIER (B)

Fig. 3 Expression changes of genes involved in flavonoid
synthesis pathway under UVB radiation
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