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Abstract; Based on the results of previous transcriptome analysis for Ligustrum lucidum Ait., a gene
encoding glycosyltransferase was cloned from leaves by using the technology of rapid amplification of
¢DNA ends (RACE) and named LIUGT. The full length of ¢cDNA of this gene is 1 621 bp, it consists of
47 bp 5’-untranslated region, 1 473 bp open reading frame ( ORF) and 101 bp 3’-untranslated region,
and the ORF encodes a protein ( LIUGT) containing 490 amino acid residues with the theoretical relative
molecular mass and theoretical isoelectric point of 55 365. 68 and pl 6.26, respectively. The
bioinformatics analysis results show that the amino acid sequence of LIUTG contains a highly conserved
domain of glycosyltransferase, which is PSPG box. The secondary structure of LIUGT contains a-helix
(41.02%) , B-sheet (10.41% ) and random coil (48.57% ), and in the tertiary structure, two face-to-
face a/B/a Rossmann folded regions are formed by folding peptide chains, with a substrate binding
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pocket sandwiched between them. Alignment of amino acid sequences and phylogenetic analysis results
show that LIUGT has the closest genetic relationship with UGT74F2 from Arabidopsis thaliana ( Linn.)
Heynh., the identity of their amino acid sequence is 47%, and they have the amino acid residues with
the same functions, so it is speculated that the function of LIUGT is similar to UGT74F2. The result of
molecular docking experiment of LIUGT and salicylic acid shows that His51 of LIUGT forms hydrogen
bonds with the carboxyl group of salicylic acid on one hand, and with Asp143 on the other hand, which
consistent with the molecular docking result of UGT74F2, therefore, it is speculated that LIUGT is also
an enzyme that specifically catalyzes the formation of sugar esters from salicylic acid, like UGT74F2. In
addition, LIUGT is successfully obtained in E. coli by using genetic engineering technology. In
conclusion, a gene encoding glycosyltransferase is cloned from leaves of L. lucidum for the first time in
this study, and the encoded protein is theoretically predicted as an enzyme, which can catalyze salicylic
acid to generate sugar esters.
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prokaryotic expression

4 vl ( Ligustrum lucidum Ait.) & K B B
(Oleaceae ) 2 01 J& ( Ligustrum Linn.) fEHY), A5 52
(L iF) A AZG i EL A 2 Fh 2
RO # TR 97 Sk H 20 XU IR IR 98 i 35t 2
SEUTUTAER  —SBBIESY E X L oT Ak 2 L i
1 TR, G5 2R s L v i R A AR R
RN R IS WL HL 2 DO R S 7, Bl
Lot BB REALT ALY B, 7EX £
v R AR o BEAT T ST I O S O3 e
HOE AL S AR — AR ORI BFTE T 1]

Wl FLFE FL I ( glycosyltransferase , GT) J&—28) 12
FEAET AR T T BRAF 5 A BE 0 2 AR A0 TP B
BB B2, #UE 2022 4 11 H, Carbohydrate-
Active enZYmes %&TEE( http ; //www.cazy.org) 5 i L
FERERER 4yl 116 AFEN b GT1 Kkt & 1)
BEILHE R BRI I 22 I SR BB R Bl LA IR TY
TR - BN A R AR O Sy PR R M
L % F% W ( uridine diphosphate glycosyltransferase ,
UGT) ™™ BIRSE & 8R40 Al R P 22 ok AR it =
Yyr AL Bt UGT A, JFAR IR B2 52 0 Y ¢
R keE e P B A S BT,
RN R E N Z Y R UGT B H g i B [
FEXT UGT WRMEHEFT T#F 5 (0B 25 I Y
v AE UGT [ R FZ 48 | 4540 5 D AR AT 5% 46 O I A7
TETE Z2 R0, N R 2 B F 4 T/ UGT, LR 5C
PEAL T AN 05~ AL A T T A, R, A7 00 BT %
AR TAREATIRST

ASHFGE AR 15 1 Lr DU SR A AT 5 AR B

o M OF AT cDNA K i PR 3 P 3 (rapid

amplification of cDNA ends, RACE) R M % vint F
R 1N GRES UGT ML, I X AT A= W 1
BT AR AZ IR LI itk — 20 T R BL R R Sh 1)
REAGHIN N 22 10 FH A5 B2 5 LAl

1 ARAR 7 ik

1.1 w7

PR L TR TR P R 2 KRR X, 2R
XN W B2 %78 . FERKER R ST, I 3 P4 it
B 125 R A 4 505 AT B Y A E T -80 C
UK R

Clontech SMARTer® RACE 5'/3" Kit 200 bp DNA
ladder ( Dye Plus) | 5ef&Z4K pMD19-T Il H ¥ H EA4:
YA (AER0) A BRZS F 5200 bp DNA marker %) 5.
RNA $EHGA T & B As BEBE RS DNA i) & | &
/5 marker( MP206) | J50 Ay £ U] & B RARZE Ak
BHL (dbm0) B BR N s Nhe T Fl Xho T FRIPE P VI |
T, DNA # # A 388 i /R B (R ED ARRA
F];SDS-PAGE i & | 5 N S A 1 ZLBE 1 (IPTG)
WA A T A TR () e A IR R 20N 7 %
R ORIBEmREE A G AR A R THEA A
LB 7% LB BRI [ 75 5 i BB Tl bel it 1A= 9 42
ARABRA T Feik K pET-28a DHS o JRAZ AL,
BL21(DE3) /&2 2540 it i W B o B2 25 K24 A9 TR
T E ATTIRE
1.2 A&
1.2.1 =t A ¥ RNA 3234 cDNA & & B it F
100 mg, YA TS  Hic B )6 RNA $2H0A70) &
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B — ) %, L UL IR (LIUGT) W SEkE AWM B i R ek 49

R A A D IR AT ERAE A5 B0 e F T AR
S3E8 1. 5% 1) Byt Big W58 e H K ) DBy 2 R M R
BioPhotometer %2 & [ 7 1 ( 7 [ 3C A 18 Ay 28
F) AT EE 4G BN €, #% BB Clontech SMARTer®
RACE 5'/3" Kit i FHU6HT B B2 HUmy i 7 6L RNA 3
5 cDNA

1.2.2 LIUGT A W o9 5% A IR 21wy 38 5 7 5%
LRI B0 1 AKEN 1358 bp H 4 At 4 3 55 7% il
Y unigene, {5 3% unigene Y #% 1 R ¥ 51 AN 5¢ 3%,
WORR 41 Ho A% 4 82 2 %1, A1 ] Primer Premier 5.0 %X
& 1+ 3" RACE % A 5 B 4 51 %) (5' - CTTTCA
GAGAGTGAGTTTTTGATTCCG-3") .3’ RACE 3[4 7%
BEM 514 (5 - GGCAGACTGGCTACTTTTCAACACC
TTC-3") .5'RACE A 5a 551 9 (5'~CTTCCATTT
GCTCTTTTCCTAACTC-3") il 5'RACE & [X 72 (% 4 5
M1 (5'-~CATCCAATCAATCACCTCTTCCTCCA-3") , If:
LU R AR PCR IV, 55 1 fe iR &
A 50.0 wL, f44% PCR - Grade H,0 15.5 pL.2x
SeqAmp Buffer 25.0 wL.SeqAmp DNA Polymerase ( &
| Clontech SMARTer® RACE 5'/3’ Kit) 1.0 pL.cDNA
2.5 pL . 10XUPM 5.0 pl 3’8k 5'RACE & [H i B A1 51
Y1 1.0 pL, SRR :94 °C 28 3 min;94 °C 28k
30 5,68 CiE 2k 30 5,72 °C#EMH 2 min, FEAEER 20 1K
72 CALESf 5 min, 4 CHRAF, 52 F RN AR R EA
F150.0 wL, f145 PCR-Grade H,0 15.5 pL . 2XSeqAmp
Buffer 25.0 pL,SeqAmp DNA Polymerase 1.0 pL. 3"~
5% 5'-RACE PCR % 1 % M § B4 7= #2.5 wL 10x
UPM short 5.0 wL.3'8{ 5'RACE £ [H 55 f N 51 4
1.0 pL, SV R :94 CAEE 30 .68 CiE k 30 s,
72 CHEA 2 min, EFFR 30 Yk, ¥ PS84 FH B
BEEE E DNA 513k 70 & ol i 4l £k, 8% )5 o 3 2
pMD19-T 4k #54LE DHS o B2 S Ao 78 &
F100 mg - L™ &7 5 2R B0 d i 2 FH 1 v
B, FHBORE B BT G P2 HUBURL IS 28 & B A= ) T2
AR (B FEATMF 7250 7R 3" RACE
B S Al 5 RACE B 3o A B & X 4 PR
F e R EE R 8 i 44 R LIUGT

1.2.3 A& F 454 1 NCBI [ ORF finder
(https: / www.ncbi. nlm. nih. gov/orffinder/) | % A 7%
AT SN AT IRIT 51, 3R B IF 5 EHE (open reading
frame, ORF) .5’ 9F # 3% X ( 5'-untranslated region,
5'-UTR) #1 3’ 4E & % [X ( 3’-untranslated region, 3’-

UTR) , FIJH DNAman v9.0.1 # M4 ORF 3514
S E B R Y 9, JF AR LA ExPASy H Y
ProtParam T (https: // web.expasy.org/protparam ) 43+
BT LIUGT B BRE AR X 73 1 B | B8 45 ALl MR 7K
PV R, 18 FE 3K Signal P4.1 (hups: /
services.healthtech.dtu.dk/service.php? SignalP-4.1/) |
TMHMM2. O ( https: // services. healthtech. dtu. dk/
service.%20php? TMHMM -2.0) FI PSORT Prediction
(https: // wolfpsort. hge.jp/) 43 5%} LIUGT W55 ik .
55 L35 A SR SV 200 i 5 A2 A7 3 A . (] PSIPRED
A (htp : // bioinf. ¢s. ucl. ac. uk/psipred/ ) Fl SWISS -
MODEL # {4 (http: // swissmodel. expasy. org/) T {il]
LIUGT fY &5k A = 94589, AT NCBI 4 H it
BAEEE ( http ; // blast. ncbi. nlm. nih. gov/Blast. cgi) ,
R Fh 3£ S R IT AT BLASTp 48 K, K18 5
LIUGT 28 My 51l — Bk fre o 1751 6 LI R I
GT1 ZKJ% 14 D URE4L P AL H) UGT 5 LIUGT #EAT
FIERTFHI X, IAE MEGA v5.1 B FA0 4B TR H
Neighbor Joining JrEME LIUGT 58 3F UGT I &
GEREM , R4S BLASTp 18 51 R 58 & 75 W45 R AHE
AR 32 H] Autodock 4.2.6 FRAFHEF 143 %A
Sy, U LIUGT VR4 (6] AH AR F A SRk i
1.2.4  JRiEZBMRGHE  RISEEH LUCT 2
91, Bt & A BE VIO 1Y LIUGT-3R3K 519 - F
(5'=CTAGCTAGCGCAGAGTACATGGGGAGAAC-3',
TRILKDY Nhe 1 BEVIALE) R LIUGT- 323851 91 -R
(5'=CCGCTCGAGACTACTCAATTTTTTAATCAG -3,
NRIZN Xho 1 BEYIALELD) , FIHTX XS 51 ¥ 9£ 4T PCR
PG 3RAF LIUGT B:H 1 ORF, PCR F=¥J4: Nhe |
1 Xho 1 BRIVERR N VIRAL IS |t T, DNA i 4%
W% 42 ) pET - 28a ik 21K I, B B AR A
BL21(DE3) JEZ Ml 76547 100 mg - L™ R
BRI LB P A b i 6k e v ik, U TR ) A
%N LIUGT-pET-28a TH k.

1.2.5 LIUGT RA %L ¥ LIUGT-pET-28a & PE{%
FENTE 100 mg - L RIRE R 19 LB KSR,
fE 37 C AT 225 r - min' PR B 95, Ik H BL
1 mL FEVEANAZ] 50 mLBFECH] 19 LB WA E: 7R Rk
TE 37 CEMT 225 v+ min ' JRIGHFE BRI 0D [H
H0.6~0.8, SRJG, [ B P INA PTG, i Hk B oy
0.5 mmol - L™, JFF 15 C &M F #HATIH SR 3% (5
SR LAARAE A B Bei) pET-28a (25 81K 4)
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BAPEST R 4350765 S 0 Al 5 h I8 28 2 AR 41 Fifs
SHEK, 2= 5 000 ¢+ min~' B 0S min, PUIEH E
F BT FAEGE vl B, W K TH 10 min, ¥ A5 i
17 SDS-PAGE HLIK , /3 Ar B 4H 8 H RIATE L

2 HERAH

2.1 LIUGT EFAH=E
LIUGT FEH P sebE 45 R (1) B & s AR

4000 bp
4000 bp

1 600 bp
1 600 bp } ‘2‘88 gp
1400 bp 1200bp
1 200 bp P

1 000 bp
800 bp

600 bp

800 bp
600 bp

400 bp
400 bp

200 bp
200 bp

A B

I3 1.5% WS B GE IS L TK 45 5, A £ o i
&L RNA SERE PG A (B 1-A), Bt kR
21.3 mg - L7 DABHGSEARTS B9 cDNA il , A FH
PRSI W HEAT PCR 9731, 15 B 4 510 885 Al
797 bp 14 3'RACE 1 5'RACE 4" 3474 (| 1-B,C) .
W 2 A BO P e EA T PR A5 82K 1621 bp 1Y
SEHE cDNA JFH1], X HH T 2K I0IIE, 78 1 600 bp 42
AL EARI R 1 4552 5% (B 1-D) 8 45 [l
W TE R B I 4 R S DR 81— B

4000 bp
4000 bp

1 600 bp

1 400 bp

1 200 bp
o
800 bp 1 200 bp
600 bp 1 000 bp

800 bp
400 bp

600 bp

200bp 400 bp

200 bp
C D

M1; 200 bp DNA marker; M2; 200 bp DNA ladder ( Dye Plus). A A& RNA HLyk 45 5 Electrophoresis of total RNA of leaves; B: 3'RACE Pt ey
HLIK 45 R Electrophoresis of 3'RACE amplified product; C: S'RACE ¥ 3474 B ik 5 Electrophoresis of 5'RACE amplified product; D: LIUGT & )7

BIHL K45 R Electrophoresis of LIUGT full-length sequence.

1 Z oItk & RNA 0 LIUGT EE KAk &R
Fig. 1 Electrophoresis of total RNA and LIUGT gene from leaves of Ligustrum lucidum Ait.

2.2 LIUGT M4EWEREDW
2.2.1 LIUGT % B F= % 5 2 KB A7) o4 45 5|
() LIUGT J:R¥51)_EA% 2 NCBI BU¥E %, 4R 155 5 5
3 ON931617., FIF] ORF finder X 3K 4 K 551 47
3BT, LIUGT fI3ED 4K cDNA 551 Il 4 5 24 L 1R 7
LI 2, 2559 8K . LIUGT JE R 4K ¢DNA J¥31 i
47 bp By 5'=UTR 101 bp Y 3'=UTR #1 1 473 bp
ORF ¥, Hirf 3'~UTR &4 LA A WE G 454
poly (A) J&,ORF Zwfth 1 5 490 >z BE PR 5k L 11 2K
FI(LIUGT) , WS IR )7 5l L, Horp
FETE | BOWl BR 56 A% Tl vay B2 OR S 1Y DX, PR AL )
W 7= W) M 3L 55 % 1 & ( plant secondary product
glycosyltransferase box, PSPG box) , 1% X1 & 44 ~%
IR

2.2.2 LIUGT #432ACHE T 2 H7

i AEL AP

LIUGT A3 AHXT 43 F i o 55 365.68 , FHIE 45 H
SUA Pl 6.26, K- R B -0.237, R SR K PR R
5 11V DR VA o T R R e = R i ) > 3 £ N S
SRS A T, 2% B AT RN, AN HLA 1 gt
DXk, A5 BRI 4 B 25 R R 1% B 1 AR 5 IKOF
), BRI B 1 o AR IR

2.2.3 LIUGT $ = R 4 M o4 LIUGT By 2544
DL 2, Z5FBIR a- I8 & o 41.02% 8- & 5
HoM 10.41% , TCHE Y He Ry 48.57% 3 i [] Y
BB LIUGT A9 =R 454, 45 5 WoR . LIUGT 5
FEARS> T (SMTL id = 5u6n.2. A, Bl UGT74F2) (1) 4 5t
R 51 AR BL 1 R 52. 14% , 36 W3 45 0 4 + 7] J T
LIUGT =2 259 iy 8, T (Y LIUGT — 2% 2544
(E 3) W LIUGT M N sy #3845 7 1 480
C I PSRl i, Hoh N s &5 A 0 C oty 245 44 35k
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(CTAATACGACTCACTATAGGGCAAGCAGTGGTATCAACGCAGAGTAC) ATGGGGAGAACCAACCATTTTGTGTATTCTCTCTATCCAGTAAAAACTTGCACACCGTTCCAAGGCT TCAGA
MGRTNHFVYSLYPVKTCTPTFAQGTFR

Y
120  TTCAGTTTTCCTGCGAATGGAGAAAGGAAAAGAAAATGCAAAGCTCATTGCTTAATCTTGCCATTTCCTATCCAAGGTCACATAAATCCTATGCTCCAATTCGCCAAGCGTCTGAGGCAT
25 FSFPANGEREKREKCKAHCLTILPFPTIQGHTINPMLGQFAKTRLTERH
= |

240 AAAGGAATCAGAATCACACTGGCTGCAACAAAACACGTATTCAAGACCATGCAAGATTTTTCGGGTTCCGTTTCTGTCGAAACAATTTCCGATGGATATGACGAAGGAGGGGTTTCTTCG
65 KGIRITLAATKHVYVFKTMQDFSGSVSVETTISDGYDEG® GG GVSS

a—) —— S —

360 GCAGAGAACGAAGAAGCGTATCTGGCTCGTTTCCGTCAAGTCGGGGCTGAAACTCTGGAACAACTGATCCAAAGGCTTAAAAACTCGGGTCGCGCCATTGATTGTATAATTTACGACGCG
105 AENEEAYLARFRQVGAETLEQLTIQRLEKNSGRATIDCTITITYDA

e e

480 TTCATTCCATGGAGTCTCGATGTAGCCAAGAAACTGGGATTGGTTGGTGCTGCTTTTTTCACACAATCTTGTGCTGTGGACAATATTTACTACCATGTGTACAAAGGGGATGTGAAGCTT
145 F 1T PWSLDVAKEKLGLYVGAAFFTQSCAVDNTIYYHVYEKGDVYEKITL

| ———— =——— —

160 CCACTTTCAGAGAGTGAGTTTTTGATTCCGGGATTGCCTCCATTAAAGCCCTCGGATATGCCTTCTTTTCTTTATGTTCGTGGATCATACCCTGCTTTGCTTGAAATGGTTGTCAACCAG
185 PLSESEFLTIPGLPPLEKPSDMPSFLYVRGSYPALTLEMVYUVNRQ Q

720 TTCCAGGATATTGAGAAGGCAGACTGGCTACTTTTCAACACCTTCCACAAATTGGAGGAAGAGGTGATTGATTGGATGGTGAAATTCTCACCAGTGAAGGCGATTGGACCGACCATACCA
225 FQDIEKADWLLFNTFHEKLEEEVIDWMVEKFSPVYVEKATIGPTTIP

/) — = ) @

840  TCGATGTACTTAGACAAGCGAATTGAAGATGACAAAGAATATGGTCTTAGTGTCTACAAGCCAATTACTGGTACCTGCATGGAATGGCTCGATAAAAGGGAACTTAACTCTGTGATTTAT
205 SMYLDKRTIEDDEKEYGLSVYEKPTITGT CMEWLDE KT RETLNSVTIY

[ D — . —

960  GTTTCATTTGGAAGCATGGCTGAGTTAGGAAAAGAGCAAATGGAAGAATTGGCATGGGGCTTGAAACTAAGCAATAAGTACTTTTTATGGATTGTTAGAGCATCAGAAGAATCAAAACTT
305 VS FGSMAELGEKE QMETELAWGLEKLSNEKYFLWIVRASEES ST KITL

— ) {G—

1 080 CCCAAAAATTTTGCAGAAGAGACTTGTGAGAAAGGCCTAATACTTTCATGGTGTCCTCAATTGGATGTTTTGGCACATAATTCAGTAGGTTGTTTTGTCACACATTGTGGGTGGAATTCT
345 PKNFAEETCERKGLTL S [ S i

| —

1200 ACATTGGAGTCATTGAGTTTGGGTGTCCCAATGGTAGCAATGCCACAATGGACCGACCAAAGCACTAACGCAAAGTATGTGATGGATGTTTGGAAGATGGGAGTTCGAGCGCCGTCAGAT
385 MOV A

—_—

1320 GAGAATGGGATGGTTAGTCGGGACACGATTTGCGATTGCACAAGGCGAGTTATGGAAGGCAAGACGGCGGAAGAGGTCAAGAAAAATGCTACCAAGTGGAAGGAATTGGCAAGAGAAGCG
425 ENGMVSRDTICD CTRRYMEGE KTAEEVEKEKNATEKVWEKETLATREA

1440 GTTGATAAAGGTGGAAGTTCTGATACAAACATTGAGGAGTTTGTTTCTAAATTAGCCCATAAAAGTGCATGTTCTGATTAARAAATCGAGTAGTATGTTTCTAAATTAATCTATTCTTAA)
465 v DK GGSSDTNTITETETFVSKLAHHEKSATCSTD *

@ "
1 560 (CTACGAGTCAATGTTATCTTACARAGAAATTATGGGARAAAARRAAAARRRAAARARRAAAA

e 7 HEM 5/~ UTR Ml 3'=UTR The black boxes represent 5'-UTR and 3'-UTR; T RI£/8# poly( A) The underscore represents poly( A) ; A5
X3 f% 3% PSPG £ The black shadow area represents PSPG box; £¢ (A [EA:4C 3 a—12JiE The green columns represent a-helixes; ¥ {0 %7 k0% g-1&
The yellow arrows represent B-sheets; K AN A T L H The gray lines represent random coils.

B2 LIUGT &4 cDNA 5l #HEHNSEBRF NN _HLEH

Fig. 2 Full-length cDNA sequence, deduced amino acid sequence, and secondary structure of LIUGT

TCHA
Random coil
a-1ZTiE

o-helix

C-tecrr\ﬁr%ﬂ:gﬁlain a/B/a 25 Rossmann 378 2H 1, — & PAIEXT A9 7 AL
TS A DA I,
2.2.4 LIUGT # &AL 8 /7 50 Wb 35 o R R B H 0 7
BAE LR JT GT1 R 14 /> Uy RE 41 Hh 32k B () e 78
A 1A UGT 5 LIUGT HEAT 28 & MR )y 51 Lo Xof, — Stk oy
Subsirte Bining pocket 20%~47% , Hrfr LIUGT Rl UGTT4F2 ({8 SmF 51—
kA, B 4 AL 3 B AR R D RE Y 2 S 1R
FREL, G0 UDP AHEAE R MR LR IE L | 5K R 4
Nt H IS 5230 ) A SE TR MK RS 3Lk
Y2 B IR T

RGERB /LR (K S) B LIUGT 58I IF

3 LIUGT W= REHT UGTT4R2 TER B K B IR R il . 4 SCHR &A1),
Fig. 3 Prediction of tertiary structure of LIUGT YIS 5T UGT74F2 vl 484k /K 45 R T B /K 4% iR 7 25 Mo
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Pt 25 £ SRR 91 HL 25 LA LIUGT A5 %54 o o
LTI EE UGT74B1
_ N UGT75D1 L
2.2.5 LIUGT LKRApER oy 4 F *F 047 A UGTS4BI
T84A1
B3 45 B (1 6) 7 LIUGT 1 Hiss1 1 R JEH 2 UoTs4A2
UGT83A1 |1
LIUGT 7 UGT82A1 |N
UGT7a MWORIITISAPHTCTITAGesEs .“f“ﬂﬂ“"“ﬂﬁﬂtﬂ”l%%ﬂ%l UGTS7A1  |J
Consensus p p qghi p af UGTS86A1 |K
LIUGT (81 R AT T™ sv B EEEVSSRENEEATIAR 119 UGT85A1 |G
UGT74F2 I\ LK TS I SlgP LeP IA%ETESIDDH Eﬁ 87 UGT76C1
Consensus rl kg tla t vf sg s tisdgyd gg a - UGTT6C2 H
LIUGT UGT78D1 F
UeTar I%ES%IE#@!SEQH?HVLNAME% éﬁ? pe et |
Consensus s i c¢i ydaf pw ldva glv fftq cav vy ¥ UGTIICI |A
UGT71B6
LIUGT  aovkiplsEsERLIPoMEPBKpsIVESEL VIRESTR.L LIFNTR
UGT74F2 NNGSIQEP 44444 |uﬂlf|mﬂ“m IS :\1 \I MQE? vﬂg %(3)3 UGT71CI E
Consensus 1p d psf v gsypa emv qf ekad 1 n f UGT72B1
UGT72E2
LIUGT HK BEEV 1DWMVEF SRIKA TGRS I\'I EGESVYKPITG. TRVMEJNKEE 298
UGT74F2 LHI:NI:LWSEE 111'111’: %Gﬁgﬂl\lwsxnus& INHTEP 262 UGT92A1 |M
Consensus pv igptips yld ri y 1 c wld r UGTS89B1 |B
LIUGT | \gyr smg GKE| GLKLI | 357 UGT90A2  |C
UGT74F2 Qcmvmf\ Twm Avmésmvsmm;cmﬂwwmcﬂ 320 UGT73C2
Consensus sv yv fgsma 1 qmeela sn flw vr see klp f e 100 UGT73B2 D
v ¢ -
LIUGT m CGUNS SVPMVANP S (e L UGT73B4
UGT74F2 ISRl H{ELN A S, oI 42 IRt
Consensus 1 w pgl vl gef thegwnst e 1 gvpmvampqwtdq naky dvwk Genetic distance
vornr: B R AR g R 47 A-N: $I#3F GT1 K% 14 Ay REZL Fourteen functional groups of
Consensus gvr eg r i vmeg e kkn kw la ggs dtni GT1 family from Arabidopsis thaliana (Linn.) Heynh.
LIUGT EmKLAHISACS 489 . X
Gotsessus 2o 449 ES5 LIUGT MRS UGT KM R RER B #t

v. 5 UDP M EAEH M2 3L M58 5L Amino acid residues interacting with
UDP; v 5k B 454 3F 5 5 25 ) 5 1) /Y B AL R SR 2 Amino acid
residues binding to salicylic acid and participating in spatial orientation; ¢
fiEAk 7K b B2 Wl S Ak Y % 55 R 4% JE Amino acid residues catalyzing

glycosylation of salicylic acid.

E 4 LIUGT #f#lE3F UGT74F2 MR BB F 5 LL 3T
Fig. 4 Alignment of amino acid sequences of LIUGT and UGT74F2

Fig. 5 Phylogenetic tree of LIUGT and UGT family members from
Arabidopsis thaliana (Linn.) Heynh.

Wit 1A EEE S KR R AR AEE A, [F R
Asp143 H’a R 2 M5 LIUGT H His51 /) R JEH @ 1
SUHAHEAE R, DRI HisST Al RES2 LIUGT k7K
MR & HEWEFEA IR DG R AR

Met310

Thr402

Leu217

LA R A The yellow dotted lines represent hydrogen bonds; Asp143 I SA ¥ #: S 43 2 R IEFHL A The groups of Aspl43 and SA connected
by hydrogen bonds are carboxyl groups; HisS1 %48 & B /S BRI ZE 4] The group of His51 connected by hydrogen bond is imidazole group.

B 6 LIUGT 5k 4F3fsE
Fig. 6 Molecular docking of LIUGT and salicylic acid
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OB AR, B E A AR L 3] BL21( DE3) J&
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S EE A 43 BT 2928 55 000,
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M: 200 bp DNA marker.

B 7 LIUGT EEH K PCR(A) FINEY] (B) &R
Fig. 7 Results of PCR (A) and double enzyme digestion ( B) of
LIUGT recombinant vector
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M. % 15 marker Protein marker. 1: pET-28a %5 #{K%: IPTG %S 0 h
pET-28a vector induced by IPTG for 0 h; 2: pET-28a 25 #/K % IPTG i
S5h pET-28a vector induced by IPTG for 5 h; 3; LIUGT-pET-28a #HAR
Z1PTG 55 0 h LIUGT-pET-28a vector induced by IPTG for 0 h; 4.
LIUGT —pET-28a #IAZ IPTG %5 5 h LIUGT-pET-28a vector induced
by IPTG for 5 h. Fik/R LIUGT 5 1 4577 The arrow shows LIUGT protein
band.

B8 LIUGT RiZRiE&ER
Fig. 8 Prokaryotic expression result of LIUGT
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