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2. PEPERER R A AT R TR R S SRR R A 4 B s s, kR 100700
3. Wi AR RBOL AR AR, P Fd 030600

# ZE:. BW U Platycodon grandiflorus RS R B R 50 G, dbAT I LR PeUGT72B21 SR A MME
BN BN wESEAFRME. EARE5ab. BIERRIIE. SR E. KYRzEEE, 5k &
T 5 2 S A B O e A5 B A R G B R SL 35 T2 B PgUGTT72B21, #EATRKwlE, AL EAR AR T FZ KX
Ak pET-28a-PgUGT72B21, #L%E KIpHF1E BL21 (DE3) J&A24%; MG His #2585 A 404 iR 7 & 3 Wl k4T & A 4lifk,
NiFH SDS-PAGE i H Uk R I 28 (1 B e aX 1 0, il it HPLC Al LC-MS RS EEIR 2 Ri=4) . AR @il ka3
PRI AR A4 L 5 RS Il 2[R PgUGT72B21 FFi 5 35 HE (open reading frame, ORF) K J&F 1407 bp, 4mfid 468 N FEM IR,
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Abstract: Objective Taking the glycosyltransferase in Platycodon grandiflorus as the research object, the bioinformatics analysis,
gene cloning and recombinant plasmid construction, protein expression and purification, catalytic function validation, enzymatic
properties, and substrate promiscuity of the glycosyltransferase gene PgUGT72B21 were investigated. Methods The key
glycosyltransferase PgUGT72B21 was screened from the transcriptome data of P. grandiflorus and subsequently cloned. A prokaryotic
expression vector, pET-28a-PgUGT72B21, was constructed using gene recombination technology and transformed into Escherichia
coli BL21 (DE3) competent cells. Protein purification was performed according to the instructions of the His-tagged protein purification

kit, and protein expression was detected by SDS-PAGE electrophoresis. The enzymatic reaction products were analyzed using HPLC and LC-
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MS systems. Results P, grandiflorus glycosyltransferase gene PgUGT72B21 obtained through cloning had an open reading frame (ORF) of
1 407 bp, encoding 468 amino acid residues with a relative molecular mass of approximately 51 000. A highly conserved plant secondary
product glycosyltransferase (PSPG) motif was identified at the C-terminus. Phylogenetic analysis indicated that this glycosyltransferase
belongs to the UGT72 family. /n vitro enzymatic assays demonstrated that PeUGT72B21 could catalyze the glycosylation of the C3 hydroxyl
group of quercetin to produce isoquercitrin. After heterologous expression and purification, the recombinant protein was obtained, and its
enzymatic properties were analyzed. The optimal pH and temperature for the catalytic reaction were determined to be 6.0 and 60 °C,
respectively, with the highest substrate conversion rate achieved after 2 h of reaction. The kinetic parameters for quercetin catalysis were Km =
390.10 umol/L and kcat = 11.10/min. Further substrate promiscuity studies revealed that PeUGT72B21 could not only catalyze flavonols such
as quercetin but also flavonoids such as apigenin. Conclusion The newly discovered glycosyltransferase PeUGT72B21 holds significant

importance for enriching the glycosylation tool enzyme library and provides a foundation for further elucidating the glycosylation process of

flavonoid glycosides in P. grandiflorus.

Key words: Platycodon grandifloras L.; glycosyltransferase; UDP-glucose; quercetin; functional verification; enzyme kinetics

¥t Platycodon grandiflorus L. N 15 # &l
(Campanulaceae) 1515 Platycodon LAEY), &4t
IR RE 2 . REBE TR ARVE e S 2 B 2 5
ZiFThRe, WENG. R #k. HEME, T2
WK 22« R AN PR g Je S50, 1 L
w5 AR TR sk B R R

RERE I AE s 1 s oy E B R 2R TR
M. Bhe. ZPESE, BABUME. drEl. PuE
S PobE PRI E 2 AR B, SRR SRR
A W TN SR — KRR
R, #EA1E N — R BB S AN ER S
Yy, —HEZENIMEYRME AR H
R, SRR E P 25 B S A ROE R AW
B HE, BRI 2 S AL S 2 3R A 4k
FENIGIR LS, BRI A V)OSR T S B
BOGEHE . SREEE . POGERE. feH RERA, e
KA I8 A 0 A F e . BEERBE T 28
WAV SRS T U ERE R BRZER
T B e X PR RS AN 5 T
KIS E Y, ICREATAE B A i 1, Al
HE & H BN AV TIRED.,

WEILFERL G (glycosyltransferase, GT) &5 5
TBE S RO OB IESRE, REMEALAS [F) 11 S I i)
EWE LS T s R BB L) BE L RE I 2
JZ AR TR N — R B, HAZODhRe R
TEAGTE AL BRI AR, f5 i DL ) PR — I i
B (UDP-glucose, UDPG) I F¥IHE L4652 2%HF € 1
ARG T b, TERONEE . IR A, b
SRR R RE LN MO, RS HAEE
A PRI ZG PR M O R A (R R

T VPSS YA R SR, ©
fd I eI AZ 1, RE B3 OB R 7 T I EEAL
PR CWKEME. RoetE. difsein) MAEDE
e ClngrsE b PUEE . bumiE ), ERW T H A
BrEThREM-s), FHez b, UGT JEP 4 TR,
ZLAEB), MRCP), s A0, MU UAIZR SEI A
s E . R, B R TR R LA )
VG RGBT, BAEZENHAE L. |
VE G2 AR RS TR, A6 DAk B T W T A
(1) UDP-FEILFEFERE (UGT) 1A M »

ASHIF 7T MR 5 356 [ 20 R 26 3% 20 B v O ik
EH 1 NSRS UGT R . EMER
FothE, B ERRRRAHEHAES. KNG
PR S N IR SN, 1% E A R 1 REARE S PRI A R R
3-O-FRFE M R FEIEA RS, =88R B B
ALz IR E, R0 T HEE . [
IF, D2 P R AN () (%) 3 e A e A gk A T ek, iE S
T B EA RERR S . RN EE T
FEME IR A S B A T BB, JNESE
)y A A P B S SR A TR
1 MR5{EE
1.1 #H

FEfR B AL, 23 KM E M DNA &Y
HARY ® NZ EERIRERE P, grandiflorus L.. BEL
BN K & Y 3 N 4 DNA 3 B0 7 &
(DP350) $EHUEYIF R DNA, LPLITS2 A514 (F:
5"-ATGCGATACTTGGTGTGAAT-3’, R: 5-GAC-
GCTTCTCCAGACTACAAT-3"), LIIEELH) DNA A
WM, R PR ELREAT PCR e, PCR =471
B NEREEERS Yk b, H bR A UG, &
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a5 R 580 e EO SR B O 2 TR RS BE . 3 A
ek, B, R =, @B dEKE, BET-80 CiK
FORAF o
1.2 Zm5IH

Z N2 E FI A RNA $RHUA7 6 (Quick RNA
isolation Kit) W4T At OB TR A H];
AL 4 DNA 2 IUA71& (DP350), St
77l [FastKing RT Kit (With gDNase) W4T KR
WEHE AEFOFIRA T B iR A [2X KeyPo Master
Mix (Dye Plus)]. JFifi B4 G5 (ClonExpress Ultra
One Step Cloning Kit). B#% PCR [ (2XRapid Taq
Master Mix)~ 58Pl e e s ] #5471 &2 [One-
Step PAGE Gel Fast Preparation Kit (12%) | W4TFd 5%
VA ME B A )RR A BR A R R E R &
(EasyPure® Quick Gel Extraction Kit). SR HEHGAF]
% (EasyPure® Plasmid MiniPrep Kit) ATt 44
PR A A PR A 7] s pET-28a HiA N0 2 0RAT
KA vo b AR A2 540U [DHS 0. BL21(DE3)]
T LR VIR PR A ] His ARt 4L
WilE (MHEJR# S8 (His-tag Protein Purification
Kit) T EREE R RAEYEARAGIR AR BCA HH
WL 27 & (BCA Protein Assay Kit). RAFEZR
Ko S 9 B AR AL BE isopropyl-beta-D-
thiogalactopyranoside, IPTG) Wb ESEERHA
BRAR]: XfH R (Y 117-39-5, B H=
98%). LLZM (k5 520-18-3, HE D E=98%) ¥
2K (b5 529-44-2, TR/ H=98%) R4 (it
5 480-19-3, S E=98%) K3k ('S 486-66-
8, FENE=98%). JRIARER ('S 446-72-0, Ji
BEAH=98%) BB R (LT 491-67-8, EN =
98%). FrakEk (k'S 520-36-5, A E=98%). FF
R (' 480-20-6, ETH=98%). —AMiER
(b5 27200-12-0, FEDH=98%). IhER Gits
1090-65-9, JAEAIE=98%)+ Ml &R (5 480-41-
1, BRI 8 =98%) 0T R AR TR A
al; ik A QS E BN KRB ChED A
WA ACONEBATK, HAREGRE g 510E
FSC S e B A 5 S R 2 A 9T O PR ) SE
13 {¢2F

T20D HIXURE#E B PCR X fH/R Gel
DocTMEZ 4= H 3 &t IR & 70t &R 48 . i #
UV759CRT %5 0] W3 66 BE 1. IN-Mini pro %
it B v LR R SR A AR (T MR BEN K AE WA

H AR AR D). Agilent BioTek Synergy H1 £ 1)
REREFR{X~ NanoDrop One &% IR 8 V& FE I &
0. FRAS R L FAVIE I 5 7R A . Waters ACQUITY
UPLC H-Class PLUS &%t Z4#12 6470 Triple Quad
LC-MS #i i1 (Agilent Technologies A, 3
Do
2 BE
2.1 PgUGT72B21 EEMEMERFED

AHIT T I T RERE ) AR, 129 2R
S EE RN PgUGT72B21. ¥ PgUGTT2B21 52
BEW 26 A UGT F=[H 9 bt (1) 2 25 18 Fr 51 i i
MEGA # & % 4t #t L % ; H DNAMAN ¥
PgUGT72B21 54 1) 8 A~ UGT R:Hgmig it
HR Bt AT RV M #r s FI A Expasy Swiss
bioinformatics resource portal Chttps://www.expasy.
org/) X PgUGT72B21 F: K 9wt 8 [ B = SR AL A%
HRAF R AL SREAX D 7 ESE B U AT 2>
Hrs FH TMHMM2.0 Chttps:/services.healthtech.dtu.
dk/services/ TMHMM-2.0/) #4785 [ 5 S5 44 7317 5
F SOPMA (https://npsa.lyon.inserm.fr/cgi-bin/npsa
automat.pl?page=/NPSA/npsa_sopma.html) Tl &5 [
T 45Ky, i i SWISS-MODEL  ( https://
swissmodel. expasy.org/) ¥ & PgUGT72B21 & H
= R AR
2.2 PgUGT72B21 AT E

RS 53 B TR U N LIV R 7 5
IR JEFHEAEA) RNA SR G & 1 1 e Bk il
]2 RNA, H] NanoDrop One &A% IR 8 A 2
TE AR RNA BB, FH 1.2%F 358 g i e i r vk
Rl RNA H e84, SOk senloR &0kt i de RNA
S ¥ 3 cDNA, H] NanoDrop One ffi% R &
WREEM e AWK E, 20 CRAZ&M . i
SnapGene 6.0.2 ¥ it 5| # UGT72B21-F A1
UGT72B21-R, H T4 #42E [ PgUGT72B21 (% 1),
DItERE cDNA SRR, {8 2 X KeyPo Master Mix
(Dye Plus) GG IR B #3147 PCR 473, v
A Z AR 42 B X & 1l ) Bt 4T B B . PCR 7))
ZEUE F VKA, KRN IR Jr B AT R IR,
20 CHRAF.
2.3 EEFREHFE

F SnapGene 6.0.2 W il-%E[F PgUGT72B21 Al
pET-28a MK I % 7 51 (& 1D, 705
PgUGT72B21 Bl pET-28a 25 8 NARAR, 1 F 2 X
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Table 1 Primer sequences

EIR/EZR SIS (5°-37)
UGT72B21-F CTAAGAGTTCATCTTATTCTTCC
UGT72B21-R ATGGAGAAAATACCTCATATAGT

UGT72B21-pET28a-F
UGT72B21-pET28a-R
pET28a-UGT72B21-F
pET28a-UGT72B21-R

CGGATCCGCGCTAAGAGTTCATCTTATTCTTCC
GCAAATGGGTATGGAGAAAATACCTCATATAGTAATTG
GAACTCTTAGCGCGGATCCGAATTCGAGC
TTTTCTCCATACCCATTTGCTGTCCACCAGTCA

KeyPo Master Mix (Dye Plus) 75 &A1 Lk 51 93
1T PCR 418, [ A4 2 FVRE PP 2 R 70 & 1t W 45 3
1T E . PCR PP &HEI BN, K /N TR 1)
A BT EI, —20 CLRAF .

ffiF] (ClonExpress Ultra One Step Cloning Kit)
kR &, K PgUGT72B21 /74155 pET-28a
AT &R, W EH TR ¥ 2 uL EAFRIN
A 100 puL DHS5a /&2 5400 4, YRS 50
mg/mL K&K (kanamycin, Kan) HI[E1A LB 1%
FICTAR E, BT 37 CHEERFE PR,
R H 3R 47 BH 4 v B i i , BREAAAN B VA 1EAT PCR 56
ik, BIUEIER RS SmL (& 50 mg/mL R
HF) Wk LB By RE:o%, 148 EasyPure®
Plasmid MiniPrep Kit 771 &0 i B 12547 Bk S U
M. WP IER P R % Z E. coli BL21 (DE3)
A CBIEFEED, ¥ PCR 3&1E L 14
MREORAFAE 50% Huli, T80 CLRAF-
24 EHEEEANIFSRIE

KRBT KR T84 50 mgmL RIRFRN
500 mL LB &R F%H, 37 'C. 200 t/min $% 2
600 nm POIEE (deoo) A 0.6~0.8, MINLIKE N
0.4 mmol/L i) IPTG, 16 C. 110 r/min %55 20 h.
PS8 AW 8 000 r/min 250 4 min YCHER
i, $IE 1 g 0 5 mL BB I FA g2 (50
mmol/L ¥ BR-FT B4, pH 6.0) B2, ¥
B TUK b, AR e s 40 M B A (SO T VR AT
MR, KRS AT 4 "C. 12 000 r/min &
0 30 min, 1520 G R HL G .
25 EEEEMAEK

R4 His b2 8 (14l S i B Pk & A
alifl o BEHIAS A B2 R BEML A : 50 mmol/L Tris-HCI,
150 mmol/LNaCl, 50. 70. 100. 400 mmol/L Bk M,
pH 8.0 FH & /R E R e R e i C IR E =)

BEREA, BTUK B S5 SH&5
PRI Tk i B i 3 1EAT SDS-PAGE b FRLVK KGN o 5%
FH BCA 8 [ B3 I e v e e e i) H 1R B IR
VAERGIA D B H T 20 CLRAF.
2.6 PgUGT72B21 EE{RIHAELSIE

DAMH R oMY, UDPG Rk, #E4T1R4E
Bt S B 36 IR B 4L AR PgUGT72B21 HIMEAL TS
MR Z: 5uL i) UDPG (10 mmol/L), 5 pL #i )%
# (5mmol/L), 10 pg i, 50 mmol/L 15
Ltz sh (pH6.0) 422 200 pLo X AL
PR R SIS AAME, EAEAE. RNAE 60 C
NHEAT 30 min J5, MINGEARAR B HRE LR R,
#7A Smin, 12000 r/min 2.0 5Smin, B EIETE,
I Waters i i RO (3 EAT /3 B . HPLC A&
At Cis (1541 (250 mm X 4.6 mm, 5 pm; Diamonsil
Plus), msilN 0.1%H K (A) -4fiF (B), &
UM E 1 mL/min, £ 5EBAE R (0~10 min, 20%~
70% B; 10~11 min, 70%~95% B; 11~15 min,
95%~100% B; 15~16 min, 100%~20% B; 16~
20min, 20%B), F:iR 25 C, HEFEE 10puL, i
K 320 nm.
2.7 BERFMEROA

B4tk 1 PgUGT72B21 AT EE AR 047
AR SN ffI4A & : 2 uL UDP-G (100 mmol/L), 4 L
MR, 10 pg 2EAbER 1, Z2rPRF 2 2 200 pL.
2.7.1 AN pH 520 BCHIASE pH 22 s R
50 mmol/L AT R -FT i RN 2 v (pH 3.0+ 4.0+
5.0~ 6.0); 50 mmol/L Na,HPO4-NaH,PO, 2% (pH
6.0. 7.0); 50 mmol/L Tris-HCI Z&¥% (pH 7.0),
37 CFM2h, FHRNPATELR 3 K.
272 AFEHRERFN RA Na;HPOs-NaH,PO4
ZerPl (pH 6.0), TE 9 NASFIIEE %A+ (4. 16,
25. 30, 37. 45, 60, 65. 75 ‘C) FiIHATEEIL I,
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Lh %k, BHRMNFATES 3 K.
2.7.3  AFE SRR R B 7 A E R R
IFHE], 23954 0.5, 0.75. 1. 1.5, 2. 3. 4h, &4
IFA] 53047 3 OPAT R E . BT R B4t 60 °C,
50 mmol/L Na;HPO4-NaH,PO4 221 (pH 6.0
274 ARIEGEETIZW  EE 8 M4
(EDTA. CaCl,» MnCly. ZnSO4. CuSOs. FeSOsn
MgCl. CoCly), FCHil2A 100 mmol/L /K&, LA%
WEEH 5 mmol/L MBI ik Zr, FMa)EE
THAT 3 UCPATE R . BE B4 60 °C, 1h,
50 mmol/L Na;HPO4-NaH,PO4 ZZ /1 (pH 6.0).
275 ESEorHr %P PgUGT72B21 #EATEEE 5
J1%5:53 81, UDPG £ 50y 2 mmol/L, W E M &=
(R FE B BE A N 0.005 0.01. 0.02. 0.04. 0.05.
0.08. 0.1. 0.2. 0.25. 0.4 mmol/L, T 60 °C % 0.5
h JEIMAN SRR R N . R NPT RS
3 K. EHAEA PgUGTT2B21 fEALM B 3 I M )5
TR R B (Kn)~ BB Ckeat) K keat/Km
{4 Fi§ GraphPad Prism (10.1.2 fii4A) % Michaelis-
Menten B AT AL A% B 534
2.8 FHEH PgUGTT2B21 [RHIFE;2 £

Rt D EA R A PgUGT72B21 MIfith
W, AUTEELILER . MR, RRER.
KERPRARR, BER. FER. FBE. 24
L5 NI =5 NN 1), % /)55t 7/ peia ml. o2 - A8
MAK F: &K 0.5 mmol/L ) UDPG, 0.1 mmol/L
(R SZARIERYD, 30 pg AEREGEE 1, A A EE 2 50 mmol/L
IRTAR IR ST R 5 (pH 6.0) M2 2 200 uL; 37 °C
RN, JE AP “2.77 Wi, £ i@ UPLC-
QTOF-MS/MS i, 156 B2 it 2 A1 7] “2.6 7 Tl (3
A, AR LR 1 mL/min, FEAEE 3 uL, AR 25 °C,
KB EE 7 (ESD, EFEE TN, 3
Y m/z100~1000, FESNESR (N, TES
IAE 300 °C, FTESMARME 5 Lmin, FHEEE
71 310.275 kPa, S IEE 250 C, #YSAFRE 11
L/min, E41E HE 3500V,
3 GR55H
3.1 PgUGT72B21 EEREMERZE S

R o AR A VG MR 7 2 S, E 2 A
FREFE R AR AR . 25 ORI
() S R AT, NI 1 2R A ZE AR R S
PERIA IR LR MG R PeUGT72B21, HIFiR
BEAE Copenreading frame, ORF) A 1407 bp, 4whd

468 MEIHEML. FIH Expasy ] ProtParam il
PgUGT72B21 & H KX 7 F it & 51 680,
WA HL AN 5.63. TMHMM 2.0 & 7% PgUGT72B21
FEALEMIX IR, FH PgUGT72B21 MM EA
(1,
1.2
1.0
0.8
*’é 0.6
0.4
0.2

200 400 600 800 1000 1200 1400
transmembrane inside outside

1 TMHMM TR
Fig.1 TMHMM prediction results

J DNAMANO ¥ PgUGT72B21 5 8 4 C.3Rki
(1) UGT H:PRI 4 i 2 2518 15 41 i2E 47 RIVE M 34T,
Xt Eb o #r iR, PgUGT72B21 53% /1) NnUGT72G15
(SR T FI AL B =, o 64.98%, ST &I
CpUGT73HI3 #H Bl FE & 1K, NN 25.20% -
PgUGT72B21 45 #h & HE A A A U B S e R Tl
£R57 X (plant secondary product glycosyltransferase
box, PSPG box) (K 2).

L 26 2 BA AL S UGT &R 7
F, I MEGA11 1% Z G, bootstrap B
BN 1000 K. 53R EoR PgUGT72B21 #5953
Z AL UGT —#% (B 3), #Ell PgUGT72B21 tHA]
Re B A L Z A SRR 1 DB

SOPMA — 2% 45 ¥ #il W) 45 | & W,
PgUGT72B21 E:[K 4 i i H 1) — e 458 B o83
B-¥T8. IEAMEEATCHINI G M (B 4.

FIFH SWISS-MODEL %f PgUGT72B21 &
AT =P, 45 R s PgUGT72B21 54
B ONtUGT! )RR M &L 74.30%. Bk, B
NtUGT1 (PDB: 8CHD) & [ —4E45# AR,
I PgUGTT72B21 B H =45 H. @il SAVES
v6.0 X} PgUGT72B21 [AJF BT VR, 25
BRNEARFER T L 9518, FIH AR FR =
Rar (B 5.

3.2 PgUGT72B21 ERAFFIM =&

DA cDNA AR AT 1, il 1%
(I MR HEE R FE UG TSI, 25 U BILYE 1500 bp Bt
I, 5HASARN—8 (B 6-A). ¥ H SR 5%k
R E AT, P45 R Ros PgUGT72B21
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PgUGT72B21 \Empﬂrvn\ TPc\ 1 BLVEFSKRLT SNG. CF SI TF AVPGDORPI TDAQKAYLEALPTG TSYVELPRVSLLED. LP
GT71F1 NSSSTASLTVTACAELVFV IQRNHRI SI VIEIT M PTTTSLI NOF V] I-SCSR)\\P\PTHLTF.\TLPPLSN PP

UGTTIK38 e coon rrrsetmae. s s ot MKSPFGVATDCSLPAASN. TNIKLI ELPNI NP. P1

UGT72Gl15 \ECPCRT 191 \'TPC.\ 1BLI EF LVHEHE EFTVIFI VPTDGPPS KAQTSVLLSLPKT ISSLFLPPVNFLD. LP

UGT72X5 A\\SSPGF VBRI 1 EF VSHEPNFEI TCI I PSLGSPPESSKSYLETLCSSN INSIFLPPVNKCD. LP

UGT73Q17 \-\\ETX\SCCCL FMNARGHSI BLTCI AKLFSSHG. . - ARCTI VTTPLNAP LFSKATCRG. . . EI ELVLI KFPSAEAGLP

UGT73H13 = MDTQANCL VLF FLA 1BM O ARTLACRG. . . VI ITI NTTPVNAARFNGI LSRAI ESGL. . CI KI VCFCLPCEEAGLP

GT74B1 MNAETTPKVKGHWI LEYP M NVCE. VSKN. . . VKVIE ATTTYTASSI TTPSLSVEPI S CGFDFI P. 1GI PG. FS

UGT74AE2 MLSKTHINFI BFPA SEMVCE. AVKG. . . VRI TI JLPACI RDSMQI TNSLI NTEC I SFCFOKDEGMP. . YS

Consensus

PgUGT72B21 NLCARAETRAS VL VARSLPSLRLCVFKS. . LLETKKL V. GICAFEVESEFKVSPYIEEPS TANAESLFL YLPKLDET.

UgGT7]F] ERSSPC. FMRIL 1 ELHEPLVKCAVEERI RAGS SKLAG MECTNM E1 ATNLNVPAYI FE TS GANMESLAF EF CSANDEGVFD

UGT71K3a KLDSVEKFLTLY TETYKEHVKLTI LNCVLPNS SRI AGANISANECTTMNI L1 ACEI KVPSF ' TSGAAFEGLLLYLPKRYD L

UGT72G15 LCCAKI ETRISLT VVRSLPSLRLCALKT. . LVSTTRPV. £ GTCAFLCVAKEFKLPPYI FEPS TATTENLFFELPELCCR

UGT72X5 GQNAYPGILIGLT VTLSLPSIHESLKS. . LASKAPLVA| AFEALEYAKEFNSLS YL¥EPS SANVESLVLELPKLDGE

UGT73Q17 QLCESALLI TTQEMLCKFVKATFLI EPHFEKI LCEER. . PEC FTVATEVAAKFRI PRLYFHCTGFFAECASLSVANMYQP. . . . .
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A-analysis of the reaction products of PgUGT72B21-catalyzed quercetinby HPLC; B-primary MS spectrum of the product detected by UPLC-Q-TOF-MS/MS;
C-secondary MS/MS spectrum of the product detected by UPLC-Q-TOF-MS/MS; D-reaction scheme for the conversion of quercetin to isoquercitrin catalyzed
by PgUGT72B21.
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Fig. 7 Enzymatic reaction of PgUGT72B21
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Fig. 8 Enzymatic characterization of PgUGT72B21
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