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HPLC determination of activity of UGT75B1 ,UGT71B6 . UGT71C5
and the kinetic analysis

CEN Yong-Yi, LIU Zheng , XIA Li-Fen, YANG Yi

(Key Laboratory of Bio-resources and Eco-Environment of Ministry of Education,

College of Life Sciences, Sichuan University, Chengdu 610064, China)

Abstract: The cDNA sequences of UGT75B1, UGT71B6, UGT71C5 were cloned by PCR method and
then were constructed into glutathione S-transferase gene fusion vector PGEX-6P-1. All of the plasmids
were transformed into E. coli strain BLL21 individually for recombinant protein expression. Recombinant
UGTs were purified from supernatant of cell lysates. To investigate the activity of recombinant UGTs,
HPLC was employed to determine their activity to catalyze ABA and p-aminobenzoic acid. The results
showed that only UGT75B1 presented strong p-aminobenzoic acid acylglucosyltransferase activity and
the others had lower activity. All of the recombinant UGTs had ABA-GE activity. However, UGT71B6
performed highest activity. Analysis of Michaelis-Menten kinetics of UGT75B1, UGT71B6 and
UGT71C5 indicated that their K, was 0. 73, 0.43 and 0. 45 mM, respectively. In conclusion, our inves-

tigations demonstrate that UGT75B1 has higher p-aminobenzoic acid acylglucosyltransferase activity
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than ABA-GE activity. It seems that p-aminobenzoic acid is the specific substrate of UGT75B1. In com-
parison, UGT71B6 and UGT71C5 with similar K, perform higher ABA-GE activity.
Key words: High performance liquid chromatography (HPLC); Arabidopsis thaliana; UDP glycosyl-

transferase (UGT); Glycosyltransferase(GT)
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Tab.1 Primers for coding target gene

EIEZEq S ElkZ gl PR il 1 P9 D) i
UGT75B1 L if 5'-CGGAATTCATGGCGCCACCGCATTTTCTA- 3’ EcoR |
UGT75B1 T {if 5'-CCGCTCGAGTTACTTTACTTTTACCTCCTCTGC- 3’ Xho |
UGT71B6 L it 5'-CGGGATCCATGAAAATAGAGCTAGTATTCATTC- 3’ BamH |
UGT71B6 T {if 5'-CCGCTCGAGCTAGCTTTCAGTTTCCGACCAA- 3 Xho |
UGT71C5 L 5'- CGGGATCCATGAAGACAGCAGAGCTCA- 3’ BamH |
UGT71C5 Tt 5'- ACGCGTCGACTCAAAAGTGATCCCCAAG- 3 Sal |

2.2.2 Ew% 83t ABA B3P £ ALK W 8L 49 BE AT
BB M S B A 200l MR G, AT
2pg W HE 4 % H. 50mM TrissHCl pH = 7. 0,
5mM ) UDP % 24, 14mM {4 2-3% 5 2 i, LU
Je 1mM i (£)-ABA 5% 1mM By %2 3 5 R
SrAT IR AW AE 30C TR E 1h, A 20pL
240mg/mLIK =8 LR L 1k B, I 3R T A
Hr, FE-20 C Uk A AR A

2.2.3 BESAFHMBR A RH L& B 200uL 53
FrRE&WT, W& T 2pg MEMAEA, 50mM Tris-
HCl, pH=7.0,5mM f) UDP %% ##, 14mM HJ 2-
S 2B HH4% 0.05mM, 0. ImM.,0. 5mM,1mM, 2.
S5mM He BB FE A ABA B ) B S 1 9, A e
BEEEAY =4, 43 WIHE 30CHEE 8, 16, 24min, {fi [
20pL 240mg/mL ) =@ LIRZ L N, R 5
FoP, 7E-20 CukA A A

2.2.4 FHawAmE#FE AN MHHNOIERER
Kromasil C18 & #H & % 4+ (250mm X 4. 6mm.,
Spm) ., FEIN A T AL (M ABA P 1l K- H
B s Al W Eh AR ER AT 2. 5mL/L i &
R F 0. 4ml/L ) = & Mg, L 10% ~100 % [ /i
VAU T AT B R e . AR R LN E1 Y ABA-GE ) B
A B KB AN IR RS A ) R 3R K R
ST 270nm. F Ky 1ml/min, F9E 30°C, ¥k
] 20min. 20 8 7100 2 56 28 Y R 104 39 M A T D)
K- RS A, AT AT 0. 1%
1 =R TR s L 10% ~20 % 4 2, I V5 W 336 47 86 i
VR, R T 0L 3 g e 3 R IR A 4 B TR 1Y)
T KBRS s R K R T 295nm, Y
FEWRANAR . PR ML [E] 10min.
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TE 3 A5 2K 5 ARl A 2 1. R BCA Bl & 1
HRlEHEAMUEE S, /] BandScan5. 0 4387 T 45
AL, e R LA 2.
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DR AR L W TRTAR CAD Dy 9\ A Bk 2 i A o it 28 75
FIA I )7 FE . ACABA) =23, 883X 10°% ¢+ 1.
2146x10"; A(p-aminobenzoic acid)=7.181xX10°¢c
+6.695X10°, [ )5 FEAH G R E R >0. 99, £
WA T R e 2 ) LA R A e A DG
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Fig.1 SDS-PAGE analysis of the recombinant UGTs
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Fig. 3 The result of HPLC analysis
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A: ABA-GE activity of recombinant protein; B: p-aminobenzoic acid acyl-glucosyltransferase activity of recombinant protein
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3.4 3 ABA WEER N Bh 145
YRR R E i E] ABA-GE A sl = 0B il 2
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L i P (nkat/mg)
O ZRUE B R SR A5 AH N 2 (1 KB RV 4 37 UGT71C5  UGT75B1  UGT71D6
BN RN AR B /R | & W 4. UGT75B1, ABA 2.20 1.92 2.58
UGT71B6 *n UGT71C5 E,‘J Kmﬁﬁ%”%j 0.73mM. p-aminobenzoic acid 12.91 1. 38 1. 89
_ ABA 70
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Fig. 4 Determination of initial velocities and Lineweaver-Burk plot

Left: Determination of initial velocities; right: Lineweaver-Burk plot
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