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Prokaryotic expressions and encode protein purification of glycosyltransferase in
Lonicerae Japonicae Flos
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Abstract: Objective The LjUGT73C1 gene, which was a glycosyltransferase gene from Jinyinhua (Lonicerae Japonicae
Flos, LJF), was performed bioinformatics analysis, gene synthesis with subcloning, expression analysis and purification.
Methods Based on the transcriptome database annotation information of LJF constructed in the previous salt stress omics
study, the key glycosyltransferase LjUGT73C1 was screened, then gene synthesis and subcloning were performed. The
prokaryotic expression vector Pet-30a-LjUGT73C1 was constructed by gene recombination technology, and transformed into
competent Escherichia coli BL21 (DE3). SDS-PAGE gel electrophoresis and Western blot were used to detect the expression
of proteins, and the expression of gene under different induction conditions was detected. Finally, the protein was purified
by affinity chromatography. Results The full-length sequence of glycosyltransferase LjUGT73C1 was obtained by gene
synthesis and subcloning. The theoretical number of amino acids encoded was 493, the predicted isoelectric point (PI) was
6.27, and the theoretical molecular weight was 55 530. The prokaryotic expression vector of gene LjUGT73CI1 was
constructed and the recombinant protein was induced and expressed in E. coli. The protein was purified by His affinity
chromatography and identified as LjUGT73C1 by SDS-PAGE. Conclusion The LjUGT73C1 glucosyltransferase gene in
LJF under salt stress was first reported, and its expression analysis and purification were carried out. This study laid a
foundation for further study on the biosynthesis and expression regulation of phenylpropanoids in LJF.
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Lonicera japonica Thunb. [’ #6880 W) HIFER],
MU FIRRRR 28 Hila E &1l
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RS TS PHEE MR BRI R RSEIRIETT
PARZ IR AR R L BAHIR . URTE Ji . 41
b PRIFRIIE, s A E O, [RINF, impR
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SRR RIE T o B AR 285 FER AR ER
Wa R R T BRI, JEREIR SRR B e
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FEHT AL W 4416 RNA-seq 7 H508i8 (14 3k
fit E04, 53] LjUGT73CI FEHWILFA] . RIEF
FMER, Wit BEERFH, W HEH BT EE
L HbREUE .

¥ LiUGT73C1 BRI NS A PR PERE D)7 A
Ndel #1 HindIII ff] pET-30a (+) Fik#ik, BHELMHE
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{EIEE] 0.6~0.8 B, 7EH A 2 SRE ANk
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37 Ci5'F 4 h, 5 3 S N BAYERT I ; S8 )5 R SDS-
PAGE F1 Western blot #5301 £ [ 2R A A] 4
24 EEEANTRIEEREE

B 450 pL 3535 5.0 f5 IUTIE, #EET 300
uL 2% 22 413 (50 mmol/L Tris, 150 mmol/L NaCl,
5%, pH8.0), JFiEAAM 1 min. K 50puL 5
&% EREZZEMIR A E] 100 uL 4 M 2L AE
2 A M R AR B FE S s AE 100 °C R NFA 10 min,
PL 15 000 r/min 25.0r 5 min. BFI43H 200 pl 410
ZUARWLA 15 000 r/min 250> 10 min J5, 4> BIUcEE k-
THWAIYTIE . #4 90 uL S £ Bl 180 uL Hid W
BA, E AR ISR A . 205 150
uL S £ BRI B BT A UUGE, 1E IRk pIRE
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0.15 mol/L NaCl, pH 8.0), 4 ‘Cit#, I/ SDS-
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3.1 EYEERESH
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54 0.92.



FEH 2025628 $56% B4 Chinese Traditional and Herbal Drugs 2025 February Vol. 56 No. 4

= 1341 -

*1 SR LiUGT73C] FwBEARETEBREMR
Table 1 LjUGT73C1 encoding protein amino acid

composition of Lonicerae Japonicae Flos (LJF)

313 HEHBEAKWES A ARES R
Protscal Pub%t LjUGT73C1 IR/ /B K kAT
T, PRI EE XIS AR PR BRI, RN

EE LS Bt R B KX, ERMERTR, KRR 2.9,
i - o HOKPEREA A 2367: BTHHKIE (grand
Asn (N) 18 37 average of hydropathicity) 4—0.068. %45 H K ]
Asp (D) 14 2.8 LjUGT73C1 =& —FhoEK o A E s (K 2).
Cys (©) 13 2.6 Hyitk—BIE LJUGT73CT 3R (1ThEs, R Cell-
2:8 E‘E?; 4112 zz PLoc 2.0 7E4k T LTI, 455 RRi%IEH 3 BAr
Gly (G) 44 8.9 BRpARIRIE
His (H) 10 2.0 3.4 AL B o A AR UR AR A A B
e o o LjUGT73C1 3D 5 FITRAEIR A EH % 3R, AT
Lys (K) 29 5.9 HERmE I E AR RTY], EFES L aE R
g"hif 52"; ;g 21 (] UGTs Z IR 751, FIF MEGA 11 %At i
Pro (P) 25 51 Clustal W % 7 41| Eb Xt 5 v 5 4F $27%  (neighbor-
Ser (S) 32 6.5 joining, NJ) J7 M i RS o i@ I X UGTs 2
LSUA 12 32 I ek LR R R RAT AT (1 3), 4
Tyr (Y) 4 08 B8 LiUGT73C1 5 UGT73C3 354k R dilt, HE
;Yai gg; 33 (7)-1 Wi B AL A2 ThEE, 5 SR Bk B R IF
Soe (1) 0 0 TR A A3 AT 75 R ) 5
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Fig.1 Prediction of secondary (A) and tertiary (B) structure of protein encoded by LijUGT73C]1 gene

i
‘ L f
| '”l‘ 1\1
—1! ~ JI

y
1\'

(S
o

';u
\

L
RN

Hydropath./Kyte & Doolittle

2 @R LjUGT73C1 RIS E B BUR/ERK S
Fig. 2 Hydrophilic/hydrophobic analysis of LjUGT73C1-

(A=

encoded protein

50 100 150 200250 300 350 400 450
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FakFRAR, B SnapGene AT R EIRE (B 5D
3.3 LjUGT73C1 EEEEMFTERSEE

£ IPTG ¥ FE N 0.5 mmol/L (R4 F T, @A
[F i SR (15, 37 °C) XHE B ARSI 3 4
AT RIS EHRIRER 15, 37°C, 4iliEs
16+ 4 h; %4 SDS-PAGE (4] 6-A) I Western blotting

(Bl 6-B) frill, AT 1 ZFAHX 73 F &N 55 530

RS 1 3R AR, SR RN H AR B B ACAHAT
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Fig.3 Phylogenetic analysis of UGTs gene family in LJF

MEEEEEEASQPNQLHFVLIPLMSPGHLIPMIDMAKLLAQHGVTVTIVTTPVNTLRFKSTVDRSIESGLRIKLLELEFPALAAGL
PEGCENMDSLPSRHLIKNFFTASGMLKQPFEEVFEELEPRPSCIVSGKNLAWTVETARKFGIPRLFFDGMGCFAFACSHNL
QMSKVHEHLSKSVSFVVPGLPHRIELTKSQLPENLNPGSPDLTEIRDKMVAAESITDGILYNTFKELEPEYVKMYKKVKGLNV
WCIGPVSACNKLELDKAVRGRAGPGDENQCLKWLDSQEPNSVIYACLGSICGLVARQLVEFGLGLEASNRPFIWVIRGGEK
SQELERWIVEEGFEERIRGRGLLIRGWAPQVLILSHPSIGSFLTHCGWNSMLEGACAGVQIIACPLFAEQFINERMVVDVLG
MGVSAGIKAlAVTWGMEEKFGLVIKREDVKKAI EKAMGEDEEGMERRKRAREFGEMAKRAIEEGGSSFGDTRSLIQYVYMKQ

NFGCFQAN

TR FR 1.

The amino acid codes are same as in table 1.
B4 wmEBEEFT

Fig. 4 Encoded protein sequence
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Fig. 5 Plasmid vector structure
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A: MI-SDS-PAGE Marker; PC1-BSA (1pg); PC2-BSA (2pug);
NC-ARZ 3 AR 1- 40 R R 15 Ci5F 16h;2-37 C
P43 4hs NCIREVE S H IR LG 3- il 15 Cie
16 h; 4- L& 37 CHS 4 h; NC2-REFHS MANMAMTL 5-
15 ‘C#T 16 h FANRRAREIRL; 6-37 'CIAET 4 h AR
#i; B: M2-Western blotting Marker; 3-15 ‘Cif5'% 16 h (1] i ;s
4-37 CHS 4 h 0 EiEG: 5-15 CHS 16 h FZHREYER: 6-
37 C#'3 4 h FZHRZYRR -

A: M1-SDS-PAGE Marker; PCI1-BSA(1 pg); PC2-BSA(2 pg); NC-
Cell lysate without induction; 1-Cell lysate with induction for 16 h at
15 °C; 2-Cell lysate with induction for 4 h at 37 ‘C; NC1-Supernatant
of cell lysate without induction; 3-Supernatant of cell lysate with
induction for 16 h at 15 “C; 4-Supernatant of cell lysate with induction
for 4 h at 37 C; NC2-Cell lysate without induction; 5-Pellet of cell
lysate with induction for 16h at 15 C; 6-Pellet of cell lysate with
induction for 4 h at 37 'C; B: M2-Western blot Marker; 3-Supernatant
of cell lysate with induction for 16 h at 15 ‘C; 4-Supernatant of cell
lysate with induction for 4 h at 37 ‘C; 5-Cell lysate with induction for
16 h at 15 'C; 6-Cell lysate with induction for 4 h at 37 C.

El 6 7EpET-30a (+) FTEFHFE BL21 (DE3) Bk
15HJ UGT #J SDS-PAGE 4341 (A) # Western blotting (B)
2K il
Fig. 6 SDS-PAGE and Western blot analysis for UGT
cloned in pET-30a (+) and expressed in BL21 (DE3) strain

VI HIMAEIAN) LjUGT73C1 E4HEA. HH T2
ENRARIL, FTLAZE IPTG WKIE M 0.5 mmol/L 5%
PETF, SEEAERE N 18 CH, %57 18 hy SREHh
b IPTG #EN 1.0 mmol/L, 7£ 37 ‘C¥%S 4 h. [
SDS-PAGE [T EE /0 #r, SR MK 7.
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M-Marker; 1-%%00: 2-8&HA (18°C); 3-LiF (18°C); 4-U
¥E (18°C); S5-I (37°C); 6-13F (37°C); 7-UiiE (37 C);
8-l HEHE (18 °C); 9-wfEHEN (37 C).

M-Marker; 1-Before induction; 2-Total protein (18 ‘C); 3-Supernatant
(18 °C); 4-Precipitate (18 'C); 5-Total protein (37 C); 6- Supernatant
(37 °C); 7-Precipitate (37 ‘C); 8-Clonal total protein (18 C); 9-Clonal
total protein (37 C).

E7 SRS

Fig. 7 Purification analysis of inclusion bodies
3.4 LjUGT73C1 EHEFEHRILL

I RTIAE SR SRR Ls R, Wi IPTG 7RI
B4 1.0 mmol/L, #&JEH 37 C, FFIEN 4h Ny
WEH KM P HRER T RERIE.
LjUGT73C1 4 & H £ 2 LA AAR FIE A7,
LT H AR R AT B K itk N His SRR
AT B A, KR I ERIREE N 50, 200
A1 500 mmol/L BKMESEMLLH 7, FiE4T SDS-PAGE
Kl (B 8). BN 50 mmol/L BKMEBE R 55 1 &5 we
FEARTM 5y, W% 4T SDS-PAGE . 4tk 5y
Pra B2, F 200 mmol/L I (K MEBE A, K45
(1) LUGT73C1 WRFESK, AT RS20 B 55 i 1) m]
PE LUGT73C1 A HEH, Fi#1T SDS-PAGE £
W CE 9.,
4 g

WL e Tl 2 R AT BRI AL R OC B, 22
Z 5EPAERYEFE, 7T S 5P 1 R RA
AARY, TESR 2 S R B 2 R A B
N A REEAEHAP, MY UGT J& TR B —
SHEE, Rl ORI RE R, T8I
FEATT DU IR B 2 Mo+ b, R 2 R
s 41 UGT76B1 7& N-F2IENRIE FRBE 310 i A ¢
BAER, JERTIRYE NPH ARSI 4ERERE Y A KA
A S S~ ) A HE DG BEAE FH2 S TR UDP-HE
FELREE (UGT76F1) wliEid TAA FHT 4 5] k-
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70 000 —
25000 —

M-Marker; 1-50 mmol-L™" BKPBEL-2; 2-50 mmol- L1 RIS -
3; 3-200 mmol- L™ BRMEEI-1; 4-200 mmol L BRIEPEME-2; 5-
200 mmol-L™' BRM:PEM-3: 6-500 mmol-L™' BRMEBEH-1: 7-500
mmol- L™ BKME#fii-2; 8-500 mmol- L™t BRIEHEfE-3 0

M-Marker; 1-50 mmol-L™! Imidazole elution-2; 2-50 mmol-L™!
Imidazole elution-3; 3-200 mmol-L™' Imidazole elution-1; 4-200
mmol-L™! Imidazole elution-2; 5-200 mmol-L~! Imidazole elution-3;
6-500 mmol-L™! Imidazole elution-1; 7-500 mmol-L™' Imidazole

elution-2; 8-500 mmol-L™! Imidazole elution-3.

8 LjUGT73C1 EH&L A
Fig. 8 Purification analysis of LjUGT73C1 protein

N M 1
70 000
40000
25000
15000

M-Marker; 1-B:ZFE o
M-Marker; 1-final sample.
E9 LjUGT73C1 EAEHRKNFIFHKE
Fig. 9 Detection and acquisition of LjUGT73C1

recombinant protein
3-NEAER (IPyAD FRREREAL LUG AR FE MO 7 X
S H5EREMET, #Hn VM PyA FEEARIA
TR A& B IR AR AL AL 2. A FTAE A
[P i AT K AE T UDP-#1 & i S A il 5L ] GSA
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