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Abstract; In order to explore the differences in the molecular mechanism of the Pueraria cultivars between isoflavone
metabolic enzyme gene PtCHI, and to preliminarily reveal the difference content causes of the isoflavones. The materials
of the study were Pueraria montana var. lobata and P. montana var. thomsonii. Puerarin and total flavonoids of P.

montana var. lobata and P. montana var. thomsonii were extracted by ethanol, and their contents were measured by high-
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performance liquid chromatography. Based on the reported CHI gene of Pueraria montana var. lobata, the PtCHI gene
from P. montana var. thomsonii was isolated by homologous cloning method, and the protein was expressed in vitro. At
the same time, the location of the PtCHI gene was studied in Arabidopsis thaliana protoplasts. The results were as
follows: (1) The content of puerarin in P. montana var. lobata was significantly higher than the P. montana var.
thomsonii, and the content of total flavonoids was also higher but not significant. (2) The gene PtCHI was successfully
isolated from P. montana var. thomsonii. The gene was 742 bp in length, containing a complete ORF frame of 672 bp,
encoding 223 amino acids, and had up to 99% homology with P. montana var. lobata. (3) This study found that the
expression of CHI gene in P. montana var. thomsonii was stem>root>leaf, P. montana var. lobata was root>stem>
leaf. The expression of CHI gene from P. montana var. lobata was significantly higher than P. montana var. thomsonii
besides in leaves. (4) Through the online tool prediction analysis, PtCHI was found to be stable hydrophilic protein and
the size was 27.8 kD. The secondary and tertiary structures were based on a-helix, with 25 phosphorylation sites, closely
relating P. montana var. lobata, Glycine max and Glycyrrhiza uralensis, and were more likely to interact with F3H2,
F3H, 4CI4, DFR2 and CHS. (5) At the same time, the protein of PtCHI was successfully induced and isolated in vitro,
with a single protein of 27.8 kD. (6) Through the Arabidopsis thaliana protoplasts revealed that PtCHI was mainly
located in the chloroplasts. This study further analyzed the difference in flavonoids in P. montana var. lobata and

P. montana var. thomsonii, as well as provides the reference for the functional verification of P. montana var. thomsonii

43 %

PtCHI and the research on the mechanism of isoflavone metabolism.
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Table 1  Specific primers for expression vector construction
GIE RS GlE/2])
Primer name Primer sequence
PtCHI-F GATCGAAACCCTTAATTTCA
PtCHI-R ATCACTTTCCCTCAACTCAG
PtCHI-DLF CAGCAGCAGTAGCAACCATC
PtCHI-DLR CGAGTGATGACACCGCTTTA
PtCHI-YHF  cagcaaatgggtcgeggatcc ATGGCGGCAGCAGCAGCA
PtCHI-YHR  gtggtggtgstestactegag

GACTATAATGCCGTGGCTCAATAC

PtCHI-YXBF  ggtccggacteagatetegagCATGGCGGCAGCAGCAGCA

PtCHI- gcleaccatcaggateecggs
YXBR GACTATAATGCCGTGGCTCAATAC
0.30 1 s o ‘HE18’  ‘GuigeNo.l’
0.25 1 B HZE8YE ‘GuigeNo.g’
< 0.201
bl
2 0.151
42
S 0.107
0.05 - .
0 L ;

5K & Puerarin J ¥ Total flavonoids
A X 4y Effective constituent

sk FERTE 0.01 K E2EF B,

## indicates significant difference at 0.01 level.

1 ERZMEEMWEE

Fig. 1 Contents of puerarin and total flavonoids
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M. DL2000 DNA #5ic; 1. PeCHI JE[H 1 PCR & 874,
M. DL2000 DNA Marker; 1. PCR product of PtCHI gene.
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Fig. 2 PCR amplification of PtCHI gene from

Pueraria montana var. thomsonii
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Fig. 4 Expression of CHI genes in different parts
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¢DNA sequence and deduced amino acid sequence of PtCHI gene in Pueraria montana var. thomsonii
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B 5 PtCHI ZEBHZREMTN
Fig. 5 Secondary structure prediction of PtCHI protein

B 6 PtCHI ZEBAM=RKEMTHN
Fig. 6 Tertiary structure prediction of PtCHI protein
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Fig. 7 Phosphorylation site prediction of PtCHI protein
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Fig. 8 Phylogenetic analysis of PtCHI amino acid sequence
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5514 PtICHI-YXBF/R #17 PCR ¥3% , 2 1%895%  Xho I il Xma I BYIIIIE, 255 i 7R 435 7E 294 600
JIE W B I P TSI | 40 BIAE 669 bp A A B— 2%, bp A1 669 bp Ab&AH — &, R/NS LAk 8k &
HHMBENK/MMI—8 (B 14.A4), &4k 5 H AL R/ —2 (- 14:B) . B HREM, FHE
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Fig. 9 PtCHI protein interaction analysis
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MEXR
S B 2R W) A O o AR A R S A,

A. PiCHI JEH PCR ¥4, 1-5. 978854 . B. 1. T4 FTkE pet28a-PrCHI [ WUEFYI =) ; 2. pet28a-PeCHI BURLHRI , C. &4 ki
pet28a-PtCHI 3 A BL21 1) PCR RS04 5 ; 1-3. §73#47™ 4, M. DL2000 DNA #5ic,

A. PCR amplification of PtCHI; 1-5. Amplification products. B. 1. Digestion of pet28a-PtCHI; 2. Plasmid DNA. C. PCR amplification of
recombinant plasmid pet28a-PtCHI; 1-3. Amplification products. M. D1.2000 DNA Marker.

B 10 BEZRIEFHM pet28a-PrCHI HHE
Fig. 10 Construction of prokaryotic expression vector pet28a-PtCHI
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A. 16 °C,100 r - min",0.5 mol - L IPTG #%5% FAY PiCHI; B. 30 °C,100 r - min",0.5 mol - L™ IPTG ¥ FAY PtCHI; M. Protein
marker; 1. RFERMBED; 2. IPTGC FFHAED; 3. IPTC M I ; 4. IPTG F ST,
A. Induction conditions are 16 °C, 100 r » min", 0.5 mol + L IPTG of PtCHI; B. Induction conditions are 30 °C, 100 r - min", 0.5 mol + L

IPTG of PtCHI; M. Protein marker; 1. Total proteins uninduced; 2. Total proteins induced by IPTG; 3. IPTG-induced supernatant; 4. IPTG-
induced precipitation.

11 PtCHI JF#zRiAZFE B SDS-PAGE HiKk 517
Fig. 11 SDS-PAGE electrophoresis analysis of prokaryotic expression protein of PtCHI
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M. Protein marker; 1. i HH¥; 2. 20 mmol - L"ﬂ}Kﬂﬁé; 3. 40 mmol - L'lﬂfkﬂﬂé; 4. 80 mmol - L'lﬂfkﬂélé; 5. 100 mmol - L'IH)K%; 6. 120
mmol - LBk ; 7. 160 mmol - L' BKME; 8. 200 mmol - L™ IBKME
M. Protein marker; 1. Eluate; 2. 20 mmol - L' imidazole; 3. 40 mmol - L' imidazole; 4. 80 mmol - L' imidazole; 5. 100 mmol - L'

imidazole; 6. 120 mmol - L' imidazole; 7. 160 mmol - L' imidazole; 8. 200 mmol + L™ imidazole.

12 PtCHI EAZEAMANL
Fig. 12 Purification of PtCHI recombinant protein
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M. Protein marker; 1. E#fH 10 ng; 2. BFER 20 ng; 3.
FEH 30 ng; 4. FFEE 50 ng,

M. Protein marker; 1. Sample loading 10 ng; 2. Sample loading
20 ng; 3. Sample loading 40 ng ; 4. Sample loading 50 ng.

Bl 13 PtCHI E4 % H /) Western blot #ifll
Fig. 13 Western blot test of PtCHI recombinant protein
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A. PtCHI 3:X PCR ¥"3 ; B. T41 kL pSAT6-EYFP-N1-PtCHI (XU VIF=4) .
A. PCR amplification of PtCHI; B. Digestion product of pSAT6-EYFP-N1-P:CHI.
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Fig.14  Construction of subcellular localization recombinant plasmid

A. YFP il ifi 2% 1.5¢ )% ; B. Chloroplast H % 7%¢)%; C. Merge,
A. YFP channel green fluorescence; B. Chloroplast autofluo-

rescence; C. Merge.

B 15 PrCHI BTV 28 Bf1 7E i
Fig. 15 Subcellular localization of PtCHI
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