A R 24 2024, 29(4) :195-204
Journal of China Agricultural University http: /zgnydxxb. ijournals. cn

FN. MITEFMRAE LcCHIERNRESRIZSH ], mERLKRFZEE,2024,29004):195-204.

QIAO Feng. Cloning and expression analysis of Lycium chinense chalcone isomerase LcCHII genelJ]. Journal of China Agricultural University,2024,29(04) :
195-204.

DOI: 10. 11841/j. issn. 1007-4333. 2024. 04. 17

MICEEINRAE LcCCHII ERNEESRIESHT

gt
QRPN u§%)ﬂ1ﬁﬁﬁ%%{ﬁi57&b§/mﬁﬂ% 5 R R RSB, 75 T 810008)

H B ARAMAREZFWRFMECHIIARNERRALR PO R Ao, A AR R ELEG T HRBF 1A ML
(Lycium chinense) LcCHII % B (Genbank No. OR026273) , i# i& i%ﬁ,@—‘?—t‘ﬁf T H PR AR R S5 R A X
F A A K F PCR(QRT-PCROFE AR A L MR A Kt T 047, F AT RERE S, EREN . DM
A2 % HBA ¥ M B LcCHIT A& B %9 cDNA 53] 42 % 695 bp, FF 28 M i 4E % 633 bp, 48 A 210 M R A B, 4 H 1 AR T W
Chalcone_3 family 2 # 3% . 2) & & 88 4 7 1o sF 2 7 , LcCHI1 % & 4 4 Chalcone % & 45 M 4F 42 B 5 3 1o 4 A+
Chalcone & & A &AMk, BESH AN, LcCHII & 5546 CHI RO £ B R — L. 3DLcCHII A
Aot et B AP R X FREG, ARFRATRMK, MAMRRKGAT ,LcCCHIL & E 2 LI & B HBIRALR, £
TERTAAETRG. DERBAZHAFTHELCHIL EA%K G, 2 SDS-PAGE & ik 5 # £ 63 ku 4k i L& i
B8, L LcCCHIIAREMEATERTREHZG, FRETRERORE ARLERAIMRELTRERE
By CHIA W0 sh sk B L2 Kk,

KR M, SFWFME; KR LR, ARKR; REkR

FESES Q78 XEHS 1007-4333(2024)04-0195-10 XHERERL A

Cloning and expression analysis of Lycium chinense
chalcone isomerase LcCHI1 gene

QIAO Feng

(Key Lab of Medicinal Animal and Plant Resources of Qinghai-Tibetan Plateau in Qinghai Province/Institute of Plateau

Science and Sustainable Development, Qinghai Normal University, Xining 810008, China)

Abstract The expression patterns and functions of chalcone isomerase CH/1 gene from different tissues in
Lycium chinense were investigated in this study. LcCHI1 gene (Genbank No. OR026273) was obtained
using homologous cloning method. Its physicochemical properties, structure, and evolutionary
relationships were analyzed using bioinformatics methods. The tissue expression specificity was analyzed
using fluorescence quantitative PCR (gRT-PCR) technology and prokaryotic expression analysis was
performed. The results showed that: 1) The LcCHI1 gene had a total length of 695 bp, an open reading frame
of 633 bp, encoding 210 amino acids and containing a conserved chalcone_3 family domains. 2) Multiple
sequence alignment showed that the LcCHI1 protein conformed to the structural characteristics of chalcone
protein and had high similarity with other chalcone proteins. Cluster analysis showed that the LcCHI1
protein and the CHI protein of the Solanaceae family aggregated into a single branch. 3) LcCHI1 was highly

expressed in the flowers, tender leaves, and tender branches of L. chinense, but low in the roots. With the
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fruit development of L. chinense, the expression of LcCHI1 showed a trend of first increasing and then

decreasing, with the highest expression in color changing fruits. 4) The LcCHI1 recombinant protein in the

prokaryotic expression vector was constructed, and the expressed protein appeared at 63 ku through SDS-

PAGE electrophoresis analysis. In summary, the LcCHI1 gene was highly expressed in flowers and color

changing fruits from L. chinense, and can undergo prokaryotic protein expression. The results layed the

foundation for the functional verification of the CHI gene in the flavonoid synthesis pathway of L. chinense.

Keywords Lycium chinense; chalcone isomerase; gene cloning; gene expression; prokaryotic expression
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Table 1 Primers and sequences of genes in L. chinense
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Fig. 1 PCR amplification results of CHI1 cDNA in L.

chinense
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—-48 GAGCAATGCTTTTTTATAATGCCAACTTTGTACAAAAAAGCAGGCTTCATGGGAAAGAATGAAGTGATGGTGGATGAAATCCCTTTTCCTTCCGAGTTC

52  ATGATGAATACTAAGCCTTTACCTTTGATGGGTCACGGAATAACTGACATAGAGATACACTTTCTCCAAATTAAATTCACTGCAATTGGAGTTTACTTG
IMNTKPLPLMGHGITD G Y
151 GACCCAGAAATTGTGTCTCATTTGCAGCAGTGGAAGGGCAAAACAGGAGCTGAGCTAACTGAAAATGATGAATTCTTTGAAGCAATTGTTAATGCTCCA
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448 CCAGCTACTTCTGCGACTGCAAAGATTTCATCCACCATAGAAGGTAAGGAAGACTCAGAAATTGAAGTGACAAATGCAAATGTTGTAGAGATGATTAAG
BoaT s KEAKIDS s B0 eoxeos EOTEVT v AONENENENNN

557 AAATGGTACTTAGGTGGAAGCAGGGGAGTGTCACCTACAACTATTTCTTCCTTGGCCAACAACCTTTCTGCTGAAATGTCTAAATAAGACCCAGCTTTC
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616 TT

ATG: BRI T TAA: LRSS T o ZUERR 22 @ XF 51 2R -3 i , B2 (4 IX 37 91 3R o-BRE .

ATG:: Starting codon; TAA : Terminating codon. Representation of blue sequence in amino acids - Fold, represented by a rose red sequence a-Spiral.
2 LcCHIIEFEH cDNA £K FF 51 K 3 i ) S E B F 51
Fig. 2 The full length sequence and corresponding amino acid sequence of cDNA in LcCHI1
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4 B R M B (Nicotiana tomentosiformis, XP_009627241. 1) ; /N 4l ¥ (Nicotiana attenuata, XP_019260692. 1) ; ¥ /2 (Lycium chinense,
OR026271) 5 B ML (Lycium ruthenicum, AHH86093. 1) ; ¥ 8 A 7 il (Solanum pennellii, XP_015074627. 1) ; 44 2 (Solanum tuberosum,
XP_006365329. 1) 5 K44 B ] ( Capsicum baccatum , PHT48540. 1) 5 3 #l ( Capsicum annuwm, PHT82080. 1) ; & 1€ i% £ 4% (Camellia fraterna,
AUT30534. 1) 5 #& 5 (Vaccinium corymbosum, AYC35388.1) ; 1% B (Mangifera indica, XP_044461587. 1) 5 i #l # (Olea europaea, XP_
022867362. 1) ; B R (Populus trichocarpa, XP_002325926. 1) ;3% (Nelumbo nucifera, ARQ79444. 1)
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Fig.3 Comparison of L. chinense CHI protein with other plant proteins
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Fig. 4 Predicted conserved domain of LLcCHI1 protein
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—— 745 Citrus sinensis KAH9702872.1
JHFE Nicotiana attenuata XP_019260692.1
BHNE Al Solanum chilense TMW87072.1
WP %t Solanum pennellii XP_015074627.1| HiF} Solanaceae
MU Lycium chinense AIC33515.1
AT Lycium chinense OR026273
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K Arisaema heterophyllum QDX15855.1
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100 |: JKHE Oryza sativa WGJ78735.1 ARAFF Gramineae

M Citrus unshiu ACQ41889.1

FIVKAR Lotus japonicus CAD69022.1
100 | E LA ETE Medicago sativa AAB41524.1
33

HH Glyeyrrhiza uralensis ABM66533.1

JCHLI % i

5 LecCHNIEHRM=REN
Fig. 5 Tertiary structure of LcCHII protein
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pennellit) | T E M) #C (L. chinense, Genbank No.
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| ISR} Theaceae

| FEHF} Rosaceae

T F} Leguminosae

6 217iEY CHIE B & St 1L it
Fig. 6 CHI protein evolution tree from 21 plants
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BE.

(a)The relative expression level of LcCHII gene in different tissues of L. chinense. (b)The relative expression level of LcCHII gene in different

fruits of L. chinense. Different lowercase letters indicate significant differences at « = 0. 05 level.
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Fig. 7 Relative expression levels of LcCHII gene in different tissues and fruit of L. chinense
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FKIKEA, T EA63 ku, BEERIFEE MR,
LcCHIL#E H R B Wrig n . 451K W LeCHIT 5
IR A% R IR AR T BB B IPT G 5 Rk .
RIS

B R AE YR N B AE R 2 —
SR A B 0 6 €0 A AR I R B 0 B Y
26 B 1) G AP S 2 Rl e CHIT R 26 o 1
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The red arrow indicates the induced target protein. +: IPTG added;
—: IPTG not added.
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Fig. 8 Induced expression of LcCHI1
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polystachyus) CHIFE R 4m i 231 A~ & Felig 5 H 5 A
W 2% (Brassica napus) B ¥ 2 5B H BnCHI— 1 %i it
251 N FEIR , T % B BnCHI-1 48 A 77 78 A H- il -
B Jt T S A G 5 P S LI A 2S -l R T R 5 A T
DA K 0 T 245 B 5 T A R 0 M A Y AR SR e
W A5 5 1A M AT CHI 3 14 4 1t 220 4> 28 3 R 7% 3%
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5 iR P 1 B R 50 A B 7E 9020 DL . 7E
RGE AW 5 R A — 4y B RS SR
FILL 2SR} R 2 56 R AT

B M5 FE A CHIFEF %8 B A 5 5%, 78
R TR Wy ol A ) B A7 2 B 300 0 AN [ 95 467 Y i 2 3
KRR SRS A T 25 L AsiCHI I 3 26 35 8 5
THIENFR PR H R R, AsiCHIFEM F i £
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] CHI 3 PR 76 R [ 387 3 4 23k, v R i 36 3k 8 i
o, e AR AR A M B OAY 9,75 £51Y L I 4R M B
(Rhododendron delavayi) RdCHII 1 FF 1613 72 H 1y
FIRIKOVSE IR T B e MRS Rk R L T
A6 AR v A X Al X AN TR & R B B
AAL T CnCHIs 1) 3 35 A5 2R S0 B8 R 35 i 2 17 40
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B R EEAEMY . CnCHI4 W Fk BER T
HA BRI B v B A AR OsCHI 3 R 7R K
MR Z B A gUh b TR KRR IR Z
FHT 1 B HE 6 7 A KT 2R3k (7 B HE AR T
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AR5 LA L SR S Ry i Rk i TR ARG A 2 T
S LeCHIT LA i 3 PR R ) 132 HE K 633 bp,
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