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i E: B BEAKHEZX Lonicera macranthoides H & Wi &1 LmCHST FE RN SR A ER . 7335 DAKEH
FAALMH cDNA MR, FIH RT-PCR SR WSS T LmCHSI FEK T EAHE (open reading frame, ORF) J¥%1), FfxfH
BN FH AT AEE B0t W RAT R L IT 2, R IR BRI A R, X LmCHS1 w8 H k47 W40 E A7 5
AN G EEF A MR B |y BB BB P S A B MR RS R, B EAREAEA: A oRT-
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AO Zhijie!, ZHANG Jingyu', ZENG Juan', HE Jiawei', QU Meiling"-2, TONG Qiaozhen' >3, ZHOU Ribao" >34,

LIU Xiangdan' 2 34

1. School of Pharmacy, Hunan University of Chinese Medicine, Changsha 410208, China

2. Key Laboratory of Germplasm Resources and Standardized Planting of Hunan Large-scale Genuine Medicinal Materials,
Changsha 410208, China

3. Key Laboratory of Traditional Chinese Medicine Modernization Research in General Colleges and Universities of Hunan
Province, Changsha 410208, China

4. Hunan Traditional Chinese Medicine Piece Standardization and Function Technology Research Center, Changsha, 410208, China

Abstract: Objective To investigate the function of chalcone synthase of Lonicera macranthoides (LmCHS1) gene in the flavonoid
biosynthesis. Methods The open reading frame (ORF) sequence of LmCHS! was cloned from leaf cDNA using RT-PCR technology,
followed by comprehensive bioinformatic analysis. The subcellular localization of the encoded protein was determined by constructing
a transient transformation system in Nicotiana benthamiana via Agrobacterium infection. Total flavonoid content was quantified by
ultraviolet spectrophotometry in both tobacco leaves and L. macranthoides samples. Prokaryotic expression vectors were constructed
to obtain recombinant proteins through Escherichia coli induction. qRT-PCR was employed to detect the expression levels of LmCHS1

gene in flowers, stems, and leaves of L. macranthoides. Results The cloned gene was 1 182 bp in length, encoding 393 amino acids,
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with a molecular formula of C1914H3070N5140563S17 and a theoretical isoelectric point of 6.34, which belongs to a hydrophilic protein..

Subcellular localization demonstrated cytoplasmic localization of LmCHSI protein, consistent with that of most CHS proteins which

catalyze the synthesis of flavonoid precursors in other species.. The recombinant protein obtained from prokaryotic expression was 43

000 in size. Flavonoid quantification showed significantly higher content in tobacco leaves overexpressing LmCHSI compared to

empty vector controls, with statistical significance. The integrated analysis of QqRT-PCR data and total flavonoid content measurements

revealed a positive correlation between the expression level of LmCHS! and the total flavonoid content. Conclusion LmCHSI protein

s localized in the cytoplasm and positively regulates flavonoid biosynthesis.

Key words: Lonicera macranthoides Hand.-Mazz.; chalcone synthase; prokaryotic expression; total flavonoid; functional analysis

AEARHALXEMEY K B H % Lonicera
macranthoides Hand. -Mazz. & I ERTE R = B R,
TEWI e SR A A I RS I AR . TR i e s
KMAJFFITENE RNZGAL . (LERAE B TS VG
BRI D8, A P s A A 120, AR 3 20t
R EAGIIREA, FEEO, Hraa e, R
O-10ZE Ty 28, Herp 2 38 B 9 4% DA B D) &2
BV o FERRU12, H T P A AR T A 5
KA BT R 2 SRR T4 B 4R ML DA S 245 B 1
JrTH, A X KR R A B T S A A L
(1) S B L R S H B s AR I T

TR O AR & A AR A6 T RN AR
J& T ARAFERARURR N — 03, KR ARG T
KA E IR fREE (phenylalanine ammonia-lyase ,
PAL) [Pl FAE R AIEERR (cinnamic acid) , 7ER
FEFR-4-F2 1L (cinnamate 4-hydroxylase, C4H) ]
AL T AE RN & IR, 4 4-F SIS A RN
(4-coumaroyl-CoA ligase, 4CL) A0 BN 1
g A (p-coumaroyl-CoA) , 73 H-F4 s (chalcone
synthase, CHS) FHEML 1 731X & Sl A4HEE A F1 3
I3 BN A e A AE ot 2 25 2 B (naringenin
chalcone) , F FH 75 H- i 5 F4 i S5 X fE AL A FH T AR
B SRR SR R 7 13, Horh CHS fE 2R
FS O3 A kS OGP

KEFHAR TAEETTR T2 HMEY) CHS EFR
FES5DiRewt 7, WL IKE Cistanche tubulosa
(Schenk) Wight!®l | ¥ ¥ Astragalus membranaceus

(Fisch) Bge. var. mongholicus (Bge.) Hsiao '), Z {35
Polygonatum cyrtonema Hua 31, 2148 Carthamus
tinctorius L.UTE . FFEIKEBE AT IR AR
FHIREE R R DIRERT 7T, AT e WA T 2 A v s i 2
B BRG] fEREAN R 28 B rh s RS () 5
ZE PRI TR - Tang SEUSIHE LRI KEE B4R
MYBI15 Fesr R I 45 & 93 4CL 1R Eh 7, LM
HEORPRERACH s T H ZH0 NI A KRS A

2L M s 2 PAR R, RIKH B4 CHSI
FEDEM h HATRE et i 2B 1R i 1 —did ok
PR B CHST F=PR 5 TR s (AR R DA
K HIRTEROEIL WG E B PCR DA i RAORUAH i
EHT, RIKES DA RIEIATE . 25 &t CHS.
CHI FERI A 5AR BRI S BAAEAH . B AT
A IR 425 B A B AR D R IR T 40E «

FeT b, AT bE KT A4 CHST IR AE
(open reading frame, ORF) X, XJHAATH(EHr. T
HMEAL. SRR RIE RS T LK EA R

TR, MR KT 24 CHST ZEF RS
1 78
1.1 #Y

WAt R ZERE AR B ], 280 R
EHRFHAHOEBEREENKBEEDLL L
macranthoides Hand. -Mazz.. AR50 H 2H 57 #H) 5
KIrAERY, WK EDLIETE 7N T MEM, WE
1; B ARCIAE L2 i, RS
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Fig.1 Samples of flowers, stems and leaves of Lonicera Macranthoides at different flowering stages
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1.2 FERT SR

Biospin 2§ Z B EY) =2 RNA $EHUAFA & (18
5 BSC65S1) , M E UM E BB A PR A ;
TransScript One-Step gDNA Removal and cDNA
Synthesis SuperMix (£¢5 AT311) , My H b4
SEHEMBHAR AR 2XTaq Master Mix (Dye)
(525 CW0682) , W H RN AR AR AR 7
TS (185 JOT-10229) , W H RS SRS
JE AR A TR A, pCAMBIA1300 /% pet-28a 44
H A SE58: % R AT

JY-96G M PCR ¥ H#i4% (ILHCH AR T Ik B
FHBRAT) , CFX96 RS 7251 PCR 3443 (3£
Er SR A |, WOt RE RS EEZ R AR,
T2602 BBOEHERAN AT W3 Je it R RMY
wCRARATD
2 Rk
2.1 RNA fZER5 cDNA &%

UK ES B R A, ERE R, TR
PR EDTE, (2R L MBI E RNA $2H
A& (Biospin) $2HUE RNAR2, fdi ] TransScript
One-Step gDNA Removal and cDNA Synthesis
SuperMix i #5715 2K E B 46 25, It cDNA,

BAREAENATH U, 531 cDNA /T
=20 ‘CUKFH.
22 ERFARESEIISH

MR 00 H 2H R M P 45 R, IR E
B N CHS1 A Unigene A B ( TRINITY
DN46824 ¢c0_gl) , #il'%F 7 514% CHSI-F k&
CHSI-R, W# 1. PL“2.17 Ti R[] cDNA MR
AT PCR ¥4, SRPMAARRIY 25 pL: 2XTaq
MasterMix(Dye) 12.5 pL, ddH,0 9.5 uL, CHSI-F
1puL, CHSI-R1pL, ¢cDNA1pL. PCR J2 M FEF:
94 CTiAME 5min; 94 CAEYE 30s, 58 CiBk
30s, 72 ‘CZEA#H 1 min 30 s, 1&¥ 40 & &5
72 CHEAH 10 min. K PCR P=#0F 1.2% 010 B g Hi
e FL ARSI, AR R & Rl H ) 2k . TR
HEEE pEASY ®-T1 ik, ML E K
FFE Trelief™5o B2 35400, ¥ N H 1 B
KIGFBEIRAA T & HIRMAT&H Amp. IPTG. X-
gal HI PR 3L B, 37 CRIBERFE 12 h. Hhik
FUOBh B VR EAT PCR A, K BH M B v R s
FFEEAT AT (R BAE R A=
. WIF45 5 H DNAMAN #4145 CHS1 1] CDS
¥ AN HEAT P A EE X

=1 549F5
Table 1 Sequence of primers

EE/ES SIFE (5°-3°) Hi&
CHSI-F ATGGGGAGCGTTACTGTAGAGGAAATCA ORF X 5 [
CHSI-R TTATATGGAAGCAGGGACACTGTGAAGC
1300-CHSI-F CGGGGCGGTACCCGGGATCCAATGGGGAGCGTTACTGTAGAGGAAATCA V41 0 5 A
1300-CHSI-R CGCCGGGCCCTCTAGAGGATCCTTATATGGAAGCAGGGACACTGTGAAGC
pet-28a-CHSI-F AGCAAATGGGTCGCGGATCCATGGGGAGCGTTACTGTAGAGGAAATCA HAEAR %
pet-28a-CHSI-R ~ CGGAGCTCGAATTCGGATCCTTATATGGAAGCAGGGACACTGTGAAGC
O-CHSI-S GACATGGTGGTGGTTGAAGTA 2 5¢ 6 E #PCR
O-CHSI-4 GAGGTGGGTGATCTTGGATTT
18S-S CTTCGGGATCGGAGTAATGA WS
18S-4 GCGGAGTCCTAGAAGCAACA

2.3 LmCHSI £#EEFE N

NCBI 7ELERKEELL CHSI FEF 4K
ORF [ 13ME, @I/ B ProtParam Chttps://web.
expasy.org/protparam/) TR &5 I BRAL P T, AFE
D C AN TR E. Tl ARRE R
S N % KA ProtScale  Chttps://web.expasy.
org/protscale/) 3K {4 Tt Ml &5 1 5%/ B K P ;5 WOLF

PSORT Chttps://wolfpsort.hge.jp/) T & F 51 41 i
5Ef7; SignalP4.1 Server Chttps://services. healthtech.
dtu.dk/services/SignalP-4.1/) #1715 =5 Bk FL I ;

TMHMM 2.0 ( https://services.healthtech.dtu.dk/
services/ TMHMM-2.0/) 731 8 [ 51 %5 IR 4514 ; NCBI
P % CD-Search ( https://www.ncbi.nlm.nih.gov/
Structure/cdd/wrpsb.cgi) TE£& 73 8 1 5 45 #4355
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SWISS-MODEL #ff Chttps://swissmodel. expasy.
org/) PN =2 454y KR IR T 51 A& NCBI %L
W hdEAT Blast FOXT, i H [RIVE ARG 1
M, ‘F N\ DNAMAN BT 5K 2 E= 751t
5t #rs R MEGA X PLAR4%7%  (neighbor-
joiningmethod, NJ) & R G .
24 EHERAAE

WRYE LmCHST FE DR 4 TF 803 38 8 7 51 DA &
pCAMBIA1300-EGFP %14 J pet-28a #if& 751, ik
% BamHI AFGYIAL A, 405l T RNEE 5142 1300-
CHS1-F. 1300-CHS1-R. pet-28a-CHS1-F % pet-28a-
CHSI-R, W% 1. %4 PCR ¥ #15%] LmCHSI 3£ A
i pCAMBIA1300-EGFP & pet-28a i f [F] i
BERFY), fEkmikE, BUHE &S, 4
FA PR #2258 N V1B BamHI %f pCAMBIA1300-
EGFP #4k K pet-28a #f& 73 il dAT BV, 1521244
AR, HE4E In-Fusion®HD Cloning Kit, KM 10
uL &R R (2 pL, 5XIn-Fusion HD Enzyme
Premix, 5pL &AL EiR, 2 ul H# A B RS
), 1uLddH,0) , 50 ‘CJxM 50 min J&5 & T-UK |,
SRIG AL NN 100 pL Sa A2 AS4000, vKis
30 min, SZBEP 42 C#HAH30s, FHKLEHE 2 min,
A] O I 500 uL (1) LB i iARE 725, 37 C.
500 r/min $EE 1 h EIRHEMAE, 4 000 t/min &L 1
min, FEES EE, FREERITIRAGIRAA T
LB [Ef&R 953, (100 mg/L Kan) 1, 37 C R#E
BR IR, BhIE BB VR AT PCR RTIN, Ff PH 1 T
TERGIN T, KD 25 SRR 0 T T KRG 7% J5 18 F
R R BOAS & HR B E 4 ik pPCAMBIA1300-EGFP-
LmCHS1 % Pet-28a-LmCHS1 %/ .
2.5 RERRIFE LA RGE

ff A &= 41 i i pCAMBIA1300-EGFP-
LmCHS1 A H 25 8 i b A R AT B GV3101 sz
AU, mESZAG RPN NE &R, B
BEBWRITIRE, MIRVKKEHEE 5min, BEHE
%k Smin, 37 C/AKGHHEE Smin, FKKIHHFRE
5 min, BES AR 800 uL JTEht YEB #5377
%, 28 °C. 500 r/min #R3%£57% 3h HIA K, 6000
r/min &0 1 min, X EIE, FREBWRIT
RSV JG AT T A R I8 = AR Bt YEB
Fi i (50 mg/L RIBEZ, 20 mg/L F4&-F) 1,
28 C F{RIE R 9% 48~60 h, Phik b g EqT
PCR A, %J BH A AT 4 K5 5%, 5000 r/min.

10 min B0, FEEGFREWEF AL, WAL
(1/2 MS+ 1% 4 + 10 mmol/L 2-(n-"d ME W) 2. 7tk
% 40.015% Silwett77+0.05 mmol/L MgCl,+200
umol/L WLEF, pHS5.7~5.8) BHERM, & AeofH
N 0.5~0.6, A FH J0 TR A G 2% 1) M R A T
RN R ARG B, BEREFR 48 h, M SRR
AR R . WTHCE R A N R, HIERE
H 47,6- — Pk FL-2-2K B 5| W (DAPD) #F 4T 41 i 4
o, 8 A O3 IR BB W8 O A LR T A
SRHE R [T 40 B e s 530 43 T s B 5 & )
JE B E I A T R R AL B, & .
26 EHERFTIE

fEF AR pet-28a-LmCHS1 K H A5 884 4b
BL21 B2 A40M0, BAREALITIER] “2.47 TUNEAL,
SiE, BRI TRIBER (100 mg/L) HirEr
LB [EfAEEFRAE |, 37 CTHEERFHEIR, Pk
WY& AT PCR A, A4 BHPEREA T 1 mL LB ik
Rrgedtrh, 37 °C, 500 r/min AR, Y HEL 500 pL
BN S mL LB AR 3R, 37 °C, 500 t/min 7K
RiFE 2 600 nm AWIERE (Asoo) 1N 0.5~0.6, HTIA
IPTG E4KEN 0.5 mmol/L, EAIIN R PHFE-B-D-
FACEILRE G, 37 “C. 500 r/min %544 5% 4
h, 8% 16°C. 500 r/min %5357% 18 h.

HY 1.5mL ¥, 12000 t/min, 1min 3 2553%
B, AR RAR . BE S ERESSAEVK B3R, M 400
uLPBS, NMIAEHEEFE | mg/mL. i FH P RlRE(Y
ZUMEYRTE, 13000 r/min, 4 CE0 10min, 705 F
B RDUE, YT 400 pLPBS #H &, yiiE kb
iEH I SDS-PAGE A, RE), 100 C4:
JE&# 6 min, AEE EFE, 150V, 1h BERHKG,
S g e te, REKEERERE, AR
1B AL
27 REREEENE

FREL 5.8 mg 1 T, I 95% LBEAE, HER
% 25 mL ®HHF, FCHIK 0.232 mg/mL X R ST
W, XIS 0. 4.64. 9.28. 13.92,
18.56+ 23.2. 27.84 ug/mL, {F 410 nm 4bJ%E 4 1,
HHIbrrER LR . B “2.57 TR AR Yeid o - F
0.5g, AT 34, AREZGHHERH - /E XTI )
BB E I 60% 1 3 mL, %), &E 10 min
Ja i 30 min (800 W, 40kHz) , 4000 r/min &5
5 min, HUEEZR 5 mL &HAF, A 10% S
W 200 uL FHH 60% LFEESS, ZiRE 30 min
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JERII . DLA T RS, SRR Y=
0.0253X+0.0007 (R?=0.9993) , XREIKE, ¥
REBEWWICTE (A 1Ho KT H AR BRI
Tk, R 25 mL EER, MA 10%EEHE
W1 mL, HRBREUEJrE—3.
28 WHEE

ST LmCHS1 FERTE IR BB A A FIEHITE
25 M RIS TS AL, ARYE LmCHS1 ZEA¥) ORF X
%1, FIF PrimerQuest Tool TELLH M (https:/sg.
idtdna.com/pages/tools/primerquest) % 11565147,
PL 18S RNA AN S HERHZ, 5IWF 5 Wk 1. e
RIHI W EE R RS , fE5O8 2 & PCR X AT
RIERNT, FAFEMTAT 3 kill, gRT-PCR
SNARZ N 20 uL: 064 10 pL, ddH,0 8.2 pL,
EF G149 0.4 pL, X514 0.4 pL, ¢cDNA 1 pL.
qRT-PCR M FE/F 50 ‘C. 2 min, 94 CTiAEM: 10
min, 94 C 24 30s, 55 C Bk 15s, 72 C%E
10 5o 27 MMCGRTHRE R A XS RIS & .
3 RS9
3.1 LmCHSI EEHZEREMEEZ T
3.1.1 LmCHSI BEHwfE  DIKEEHA cDNA
MR, £ PCR ¥ 34/543 32974 1 200 bp [)H—
il (2D, S h—8, %8 T1 R0
J¥ ), i DNAMAN ¥ 7 4558 5 Unigene 54K
FHUCHS, 182K/ 1182 bp, Fi4whd 393 4
QAR 7T % B4 % NCBI 4 P2
BB EEFBEN TN (PQ663718) .
3.1.2 LmCHSI E:H T4 81 4 ORF-Finder 73
Hrs ek IR BN 1 AN 531 CDS 741,

M 1 2 3

2 000 bp

1 000 bp
700 bp
500 bo
200 bp
100 bp

M-Marker; 1. 2. 3-LmCHSI ¥ ORF [X /i B,
M-Marker; 1, 2, 3-ORF frame of LmCHS1.

2 LmCHS1 £ PCR # 18
Fig.2 PCR amplification of LmCHS1 gene

[EA TR R B RST, HACR N 1182 bp.
3.1.3 LmCHS1 &HHEEARBEMER 7 T H
ExPASy ProtParam 73 #7 & ¥, LmCHS1 4wt & (4H
XA o F RN 42 83556, 4 RN
Ci914H3070N5140563S17, ELREEH AN 6.34, AfaE
FHCH 38.18. ProtScale 7EZE T LmCHS1 & FI25/Ei
IKPESE R, SRR/ K S LR I 73 A0 B EoEoK
PER T BRI, P56 KER-0.055, 8T 3EKE
. i@ WOLF PSORT il 53#7, LmCHS1 Zwhs
EEFEEEM T H . i SignalP 4.1 Server 47
HrAl A1, LmCHST 3£ R ) ORF X A ANELEAS S KT
H, NAEFWATIE . TMHMM 2.0 43 Hr LmCHS1
Yt B P IR 2 ) 25 R R B, LmCHS1 Zmfid i) 2
BERRAAETEAL, ARSI
3.1.4 LmCHSI1 HHAS MM =2 =R
M {FH NCBI M3 CD-Search X} 45 #3853 47,
WK 3-A, LmCHS1 J& T type III polyketide
synthases K%, HA CHS-like fR571% (19~386)
K BHO617 {5573 (18~387) , BHO0617 {45715
BEHED Ay S hh B 2R A B A R AR, B 3
ANEPEAL S (169, 308, 341) Jifi /& Cys-His-Asn
=oAL s, JET “HE CHS” PY, B
FHR A B . g & R 7 5 A B
Wi & B = B AR SF I HEAE 7 5 RLMMYQQ-
GCFAGGTVLR 1 GVLFGFGP GL12, SOPMA #
PR T ik, WK 3-B, 45 RR AL g
¥ o #7B Calpha helix) 5 39.69%, B #1& (beta
helix) 5§ 5.09%, %E{H % Cextent strand) 5 14.25%,
Fe IR # (random coil) 5 40.97%. Swiss model
TAS 2] LmCHS1 & 5 =245, WK 3-C,
557K R o B TR 3R B 5 16 1) e AR S5 0 84.32%
(AR LA
3.1.5 LmCHS1 & H FVEIE HL A R G A i 4y
#r K LmCHS1 25 A /¥ 513t47 NCBI-Blast 7347,
RN, KHEZLX CHSI EARISZEAL
Lonicera japonica Thunb., WRE 4 L. caerulea L.,
B4 S Escallonia herrerae L., % Nelumbo nucifera
L. X EIE T Diospyros lotus L. CHS & 7 51 A
PR R, BIRT 95%, [R5 AR 7 4b—2% CHS
(MZ004924) 25K 751 2 R 50K, £ DNAMAN
WA N LR A CHS & . LmCHS X
LmCHS1 A FHHATFAILLXS, SARLEE IS 2
88.62%, UL 4. @it MEGAX #fF, X ARSI
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A- domain prediction of LmCHS1 protein; B-secondary structure of LmCHS1 protein; C- tertiary structure of LmCHS1 protein.
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A-LmCHS1 A #I%; B-LmCHSI & A —445#; C-LmCHS1 A=

4ty

B3 LmCHS1 ZEB%ZME. EEH_RENRERZREHTN

Fig.3 Domain prediction, secondary structure and tertiary structure of LmCHS protein
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Fig. 4 Sequence comparison of LmCHS protein with CHS proteins from various plants

HRAEAE
ey

wEIRT 16 MEHEYS LmCHSL i/ NI % HAdok#E
UL 5, RGN ER 5 ANDE,

BAHEALULERBZ RPN —

/N, 5 RABHEY) (Escallonia rubra . Escallonia
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_39|:’%]‘—¥} Vitis vinifera (RVW45074.1)
97 Hi%] Vitis vinifera (NP001267879.1)

3 L W% Vitis riparia (XP034707427.1)

Wi Vitis vinifera (RVX06946.1)

58 BV IH %] Nekemias grossedentata (QUE49096.1)

LR hi
I—,I?ETE‘UK Loropetalum chinense var. rubrum (WJP34986.1)

ol WA Liquidambar formosana (WAU86700.1)

Y& Nelumbo nucifera (XP010249317.1)

89 10 — P ¥ Kingdonia uniflora (KAF6165240.1)
39 L KT Tetracentron sinense (KAF8408526.1)

I—Eif¥ Diospyros lotus (XP 052180185.1)
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2 —|: ALmCHS1
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B WUl Escallonia herrerae (KAK3011348.1)
99 L R RN Escallonia rubra (KAK2968826.1)

5 LmCHS1 EB5ZMEY CHS EBRZHMUH
Fig. 5 Phylogenetic tree of LmCHSI1 protein and CHS proteins from various plants

herrerae) RGN SHI%] Vitis vinifera L. 23 MM AL, R R B AR R, RO

EIELEEZ TR Sus 2 Qi g i SRR RGN Rt T PO R, WA 6.
3.2 THREERLS S5 R ER W] LmCHS 8 A £ 2E M AR5, 5 T

N TP LmCHS1 SEEAEKBEEBEALTHL KSR 2.

GFP DAPI Merge
| . .
| . .
A-pCAMBIA1300-EGFP #¥#k; B-pCAMBIA1300-EGFP-LmCHS1 H 41 # {4

A-pCAMBIA1300-EGFP empty vector; B-pCAMBIA1300-EGFP-LmCHS1 recombinant vector.

6 LmCHS1 ZB#ITMIERL
Fig. 6 Subcellular localization of LmCHSI1 protein
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3.3 LmCHS1 EAEHXRIX

¥ IPTG 7 S 40 AR H3s R e, &
HXFH CRIDIPTG) , 347 SDS-PAGE 4 [ HLiK,
HEEE KRN 43 000, WK 7, 5THUHMHER. %
() EdEFIUOE R R I E B Ak, R IPTG
%S EEMET A LOEMNHKMNEDRE, 05
mmol/L IPTG 53 1) EIFAPTE h HRIE T HINE
M, ANREL 37 C RS BEAYTER RN
HIEAL 16 CifSR8UIRKLT-

M1 234 5 6 78 9 10 11 12

M-Marker; 1. 2-0.5 mmoVLIPTG. 37 ‘C R34 h AS#m Lk
JUURE: 3+ 4-0.5 mmol/L IPTG. 37 'C NS 4 h EALE LK
ULUE: 5+ 6-0mmol/LIPTG. 37 C TS 4h HAI K EiE T
i€; 7. 8-0.5 mmol/L IPTG. 37 ‘C i 4 h B M L Kyl
s 9+ 10-0.5mmol/LIPTG. 16 C Ti%S 18h FARMY i &
UUHEs 114 12-0.5 mmol/L IPTG. 37 ‘CF#5% 4 h AR Eif
SULIE

M-Marker; 1,2-4 h induced supernatant and precipitate of empty
vector under 0.5 mmol/L IPTG and 37 °C; 3,4-4 h induced supernatant
and precipitate of recombinant vector under 0.5 mmol/L IPTG and
37 C; 5,6-4 h induced supernatant and precipitate of recombinant
vector under 0 mmol/L IPTG and 37 °C; 7, 8-4 h induced supernatant
and precipitate of recombinant vector under 0.5 mmol/L IPTG and
37 °C; 9,10-18h induced supernatant and precipitate of recombinant
vector under 0.5 mmol/L IPTG and 16 C ; 11,12-4h induced
supernatant and precipitate of recombinant vector under 0.5 mmol/L
IPTG and 37 C.

E7 TEESEFHTHEAREER

Fig. 7 Protein expression in different induction conditions
3.4 (REBRRRIAM F B2 RIS E8NE

M SR S R LA 8, MUK
XTRRAAHEL, 390 LmCHS 1 5 R SR 25 7T LA
N WA P e
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3 5 1

LmCHS
0.4 *
0.3

0.2

T/ (mg-g ™)

0.1

*P<0.05.

8 WEMHHERIESE (n=3)
Fig. 8 Total flavonoid content in leaves of Nicotiana

benthamiana (n = 3)
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i BRORRL S OB &, X — Ui T A R o
BRI H b R, AN SR 5
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LmCHS N T 7728, LjCHS ¥ K Bz iz, Wu 25026
R4 LJFNSII-1.1 5 LjFNSII-2.1 {XFE 5 242 Ab
B LR IR AR, B A 2 R B A 2
Wis bR RS A, R R AU S B
R TS 1 S 1 i o B T b, HE BT LiCHS AT REIA 232
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A-RHEBZBAARFIALY LmCHST FEH FIAHR Kk &, " P<0.001; B-KEBDLANFTHLLA LmCHST IR A ESE: C-REBEBAAR
FITEWITE. ZERM ST S B. I~7- 8800, Fa i, Sa6es. AoHE. AeIrHe. WOITEm. M.

A-relevant expression of LmCHS1 gene in different tissues of L. macranthoides,™*P < 0.001; B-variation trends of LmCHS1 gene in different tissues of

L. macranthoids; C-total flavonoid content of LmCHS! gene in different tissues of L. macranthoids. 1~7-early bud stage, green bud stage, greenish-

white bud stage, white bloom stage, yellow bloom stage, senescence stage.

9 REEREZARILF CHSI BERFRERZEWEEER (n=3)

Fig. 9 Expression of CHSI gene and total flavonoid content in different parts of L. macranthoides (n = 3)
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