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H ol 721 A1 2>l (=2 ST/
e, X, sRERY, A, B, e
(1. EZEMAL AR A B R RS, P EMLAAIF AL IITRT, Jeat 1000915
2. P EMREBISE B B SE I L, IS FEE 015200)

ZE: [ B ] AUF50ES RGNV UGT S KRR, BT SRR X e DIRe , b v ik 4
W A=) & B B R B X B e Beait . [ 5% ] M BLASTP Ml hmmsearch $# R VD i N4, 1381
Pfam, CDD il SMART {4 Jg 50 fiF {4 <7 45 #4 5% . ffi /] Prot-Param, MUSCLE, MAGA7.0, MEME, MC-
ScanX % T HAMTE FBLIERT . REKE . IR A RIS S DR S 1o R e st 2R 5 R se g 5%
JiE it PCR /T I0E UGT JERAER L B b bz, [ R 1 AR5 NS 4l h %5 1 89 M1
B UGT & N, 236 UGT % K 5 4~ 45 #9 38 PSPG box, @it M 8. Wil UGTE A KE N
266~533 F IR, V5T 50.00 KDa, “FH55H 5 589, MIERGELE LR, 1% 89 MK UGT 434
164041, Hrp, AAESREZMNPIE UGT BEE KRR . B 7 5 6fksh, UGT SEBILAFAE 11 510
fk b, DRk, BREREEEREV I UGT 3L GG K0 B Mk, 5 S0 0B R S i 5 b =t
PCR £M, KIFAHEFEAT ZMRILE T NBRFIERE, [ it ] AR T UGT S K G 58

BARR, Nt — AT L R SR A ) )~ DI RE SR B TR 25 R AR AR

KGR VP ; UDP ML, JLHRIK;
FhE45>2K5:S718.46 XEFREAD: A

VPP (Hippophae rhamnoides L.) J& A F 5l £
AEAETEMER | AN ARBFRARN, 5 TS
HE IR, YBE TR R, W EE R L 2R
BNER. IR, MBS EERY, 2SR Y) i
FERAERE Y Z —1, AR s K&
ATE, HARRNE ., FEmig. vk, hiAihEZ
FiAERIE VRS, R 2GRz 32 O, 2K
BT A VD R 3 v OB SR AT 2R W i TR X B,
Teleszko 558 B, BB H DI R T &
PRSI, SR, S BEERAE VD A AL
VERIDLEA AT 2E

WAk A8 2 2 TR T A B BT S BB 2
— IR A T IS I U A L R PR A

Wk B : 2021-03-03 &R 2021-09-18
SamH . ERASRRA4 (U2003116)

XEHS:1001-1498(2021)06-0009-11

AEEYE, AR B A AR AR AR
WY IR LAk 2 UDP BB %5 B | (UGT, UDP-
glycosyltransferase) fEfL A, AT DIMEALBEIE M E]IK
ViR O B SRR E X, A UGT BB
Z5°4 1 000~1 500 bp, UGT FE K7k #y rh A5 1
Wk, JUHAEL RS IR A — B i 44 D
FERR IR IR SF P, B PSPG box"", ] LIAE
Pk UGT B ks . VE A, IR
UGT Kk npiisy, Li &M, M irhig
107 Ao, RPN [RRPEBR 73 14 RS0
REBUH, s ANY s, EERE. £XK.
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() RE 4 3 DR 2L, N7 R ™ A 1 s o ke T 95 40 2 1)
UGTs, T RGERE T, EETHTFHEYIR
B IS MNRGEKTUH (AR) F1OGM, TEE %M
etk #Eb, AL D E. GHRIL X 5441
PRER, EAY REMN, AR E 4t
i UGT KGR 20%~25%",

4, ZWR P RECE A UGT 2 2 248
e Ok, XTI REMEAT T RAF . 4 Lim 45 LA
Wit K 2 A, XU IT 91 S HE L RS MR A T
T, Hd, 29 A-He s A 1 A 5 B R L AL I
IOl Trapero %5 X 2 £1 A6 oM 3 4% £% il D) e 3 ik
KL, UGT707B1 AJ LIMEALILZS 0 . i 2= A2 A
IVAEOR R E R TRA K 7/ A /N TN B =7/ B S e
UGT SR e Rt A B, D REBY 56 1F 1 R 1 28
F BT AR AR AR

AT U BIFAE R, ¥ UGT HHFE
AT TS Mo, S 3] 89 M UGT 2
KR, 2538 16 MRERE i . AFFEXT
W UGT 2N % 1Y 8 L BALME B . A0 g o7
et iR A . 3 DRG5 R A AR R R AT T S 43
Mro ZEMCEERD ., 208 T UGT ARV R 52 A
[ & & B H Y e b X, I o S0 A 28 ok i
PCR #EAT50IE, XF H S BT v 2 B0 1 A= 4
B LT B AR BB T ARl

1 MR 5T ®

PR UGT EERERERE
113 54U F 9T UGT AL 751 N 48 A U I
FE R 2H W 3 ( https://www.arabidopsis.org/ ), UGT
HE D R TGARST 25 70 Sl B Ey R B R B HMM S
( PF00201, UDPGT.HMM ) F#; A Pfam ( http://
pfam.xfam.org/ ). HFE AR IF UGT 2 A2 751
YEHN query 41, fdiH] BLASTP F ¥4 &R vb ki it 7l
HEAEIE (KEFR), evalue=l e, HEVIIL
ik UGT 45 4E 1. 388 HMM SO Vb i A
20 2 8 FE 4T hmmsearch 2, evalue=1 ¢ 2,
PR ICEE R S b X — 3Ry JF 41 38 T hmmbuild
T2 7 A VD UGT PR 45 10 8 b /R B R B A
FF PR UE4T hmmsearch, 4@V %L UGT $ids
2, G20 BIE%E, 52 CDD. Pfam #iI
SMART %4 R B E PRSP 25438, SR 5 T bR
ERITH)/NT 250 aa Fll PSPG box N5E#E /751

1.1

1.2 UGT E[EFKiEIE 1% FAn I 4 A E i 53 4

FI| H] Expasy server {9 ProtParam T.H. ( https://
web.expasy.org/protparam/ ) & VP 4 UGT &
FIRY 7, AR KR MISEH S . [l DeepLoc
( http://www.cbs.dtu.dk/services/DeepLoc/ ) Tl 7>
JRUGT £ F Y40 A7
1.3 REREHMH

il MUSCLE X7 UGT T8 3172
FHI LR (http://www.ebi.ac.uk/Tools/msa/muscle/ ),
MR gap Xk, FIH MEGA 7.0 #f4, £F Hxt)a
/) UGT #1551, K neighbor-joining 1, W&
bootstrap {E 4 1000, RSk EFHY,

14 R IIFIER LS

i 1 GSDS 7E £k T H (v2.0 http://gsds.cbi.pku.
edu.cn/), % A V0L R B GFF SO, B v i
UGT 1Y gt ith 7> 1) 5 H 6T 17 1) 35 PR 4 7 9 i A7
B, R UGT MM F & FER. AT
BYPHE UGT 2E5, ABFSEAIF MEME R8T B
XFYPIR UGT 8 F R RSP IEF E T 204, SR0E
4 : site distribution: zero or one occurrence (of a
contributing motif site) per sequence, maximum
number of motifs: 10, and optimum motif width = 6
and < 60,

1.5 FEEELMERES S

L AT, DAVDIRE R 20 3 RS rh R
oIk UGT (i E 45 B o Al ] MCScanX 84 53 Hr 5k
DU 54 o % 00 R 7 Ao Rk PR A 45 6L 3 it
Circos B2 R
1.6 RIEEKX 7T

2SR A (rpE VDR, PN 520 VDB,
“XY”) AEIRS R T B B r i B E T E AT
SRS R AR %8, 4 1 7 WS reads Y T
F B (FPKM ) SEAlii13R357KF . FIH TBtools
B X B s BEAT AR EAL RO SRS, IRk &
IR,

S PG E £ PCR 34 it A A v ARl
P25 B8 0 BRMR Ol 52 56 v O AR A 51 T AR
JG 21, 63, 91 d R, HHHLFEMBE 3/ EY)
HA, KA AR AR R, JFET-80C &
Mo & RNA BHEHCR R M F] RNAprep Pure 2
WEZ Y S RNA $2B0A0 &, S I 36
AL TP . S SRR & TAKARA 3 ]
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A PrimeScript™ 1st Strand cDNA Synthesis Kit, Jf:
e IR FH UL T, A primer Premier 5.0 34X 3%k
FE W) 9 A~ HUGTs i1 T4 k5 i it, 51915 R
W 1, LRTOEE R PCR KA R TAKARA
/A ] TB Green® Premix Ex Taq ™ II {71 & i F i)t

IR, PCR W FEJF R : 95°C 30 s fAE 4,
95°C 55, 60°C 30's, 40 MGEFRY HG, fliFH 27247
20 5 HrUGT 356 [ 9 A 6 38 38 /K- B9, fiff
Origin 8.0 ZXf4HEK .

®1 IHEAEEE PCRIIMERR
Table 1 The primer sequence for quantitative real-time PCR (RT-qPCR)

GIE/ BN FFA(5"-3") Gl BN 7 H(5"-3")

Primer name Primer sequence Primer name Primer sequence
QHrUGTO0002F GCCTAAGCCTCGTATCCTCG QLal1g0447F TATTCCCTAGCGCAGGCAT
QHrUGTO0002R CCCATCGTCGTAACCATCAG QLal1g0447R TGGATTCAGATAAGGAGACGGT

QLa2g0900F AGTTCATTGCTCAAAAGGGTCA QLallg2592F GAGATGCTTATTGATCGGCTTG

QLa2g0900R CGTTCTCTGGCAAATCCATAGTT QLal1g2592R TAGTCTATGGGTTCCTCACCTTTAT

QLa2g3104F GATTCAACCTTCCCAACTCCC QLal2g1442F ACCCTTCATTGCTCAGAGTCTC

QLa2g3104R CACGCCGTTAAGCCTAGCA QLal2g1442R GGATTTTGTCGGTGTTTTCG

QLa9g0469F CAACCAAATCATCACCCCCT QLal2g2361F CACACCAATGAACATCAATCGT

QLa9g0469R GAACAGCTATAAAAGCCGTGC QLal2g2361R AACTTTAGGTAGTGGGAAAGACACA

QLal0g1923F AACTTCTTCTCCAGTCCGCCAT 18SF AAACCTTACCAGCCCTTGAC
QLal0g1923R ACTTCATGCCCAATCGACGAG 18SR CGCTCGTTATAGGACTTGACC

2 BERAAA

2.1 R UGT EERERREE

X F| Ff BLASTP Fl hmmsearch 9 F 77 15 48 2
VD TR 20 AR BOHE PR AR AR 1Y 110 A i 3 VD
UGT B B 5, 280k 56 iE O ~F 235 48 Bl Fn 5 2 i
e, FLUE 89 NP UGT KA. 5 A F b 5
SIRTES R (£ 2) KB VI UGT K% 5 &
K B 266~533 aa, F-HJKJE 462 aa, HEH
P/ THSEE N 52.00 KDa, SFH4%5H 15 5.89,
82 MV UGT ZK G b1 L TH LT, 6 Bl
TN FERAR, 1 AR5 o F A
22 REEBEHSH

ST AR A A T D) RE T 2 5L
KT Rem T BB 2B, AW LAV BRI RS I
Fok . MR UGT & AR5 g Hemd), Azt
TRGEEBEW. B 1 £ 89 MNP UGT nl#iR
Kl 16 ST S E R EREY, W UGT 7E O A
M QUHBE A s A, KRE /TP UGT R ETE
E(8). G(8).D(11), L(16) FIA(17) #H.,
ZEHI A eI . 89 VMK UGT AY C it 41
YIfEAE PSPG box, FH7E 1 (W), 4(Q). 8 (L),
10(H), 12(S/A). 14(G). 16 (F). 1924

( HCGWNS) . 27 ( E) . 32-34 ( GVP) . 39
(P). 43 (D/E). 44 (Q) (i BELRSF o
23 EQEFMERSHMO W

R T A E VP UGT SR A ST 45 #4358,
FHIE, FIUHTEZ T H MEME Q8 T 10 MNELF, Jf
M1 310 50 (E2), 37 1 LT 3 8 UGT %K
J AR 51 45 ¥4 35, PSPG box., Ladgl035, La5g0208 .,
Lallgl107. La5gl327. Lad4gl118. Lal0Ogl561 #il
LalOg1574 fT 1 8 2 2 BERR i AT A VL
PN EF 3, FEREMSHh R, X KR
La5g0208 #h K &k LR A s Rk BERAK . A 4L
R M AR LI 9 BFEAE, X—3Fd 34
FHIR (GSS) ZHTHIN e B S RS Il rh o
PREFEY,

N B A 45 F 1 Z2 38 7 R R R 1)
HEAEH ARG ERT, JF R R RS L B AR
TEAMOUEEE, R TR TR SR, XD
W UGT N A 25 AT 1 b, TEARDE
FEUEER) 89 4~ UGT AW, 454 UGT N &H
W& T (50.6%), Hb, 40 UGT #F A 1 W
TF, SHNUGTH 21N ET. G4, PAHM
FAHAMRKZHERKMNEG FiHA. M4, B4
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Table 2 The information of HrUGTs
HEFID  EAKE/aa 5 TE/KDa  SHLE DI RER DA EFID EAKE/aa 4 TE/KDa  ZEH V4 5 i
Gene ID  Protein length Molecular weight pI  Subcellular localization| | Gene ID Protein length Molecular weight pI  Subcellular localization
HrUGT0001 485 54.97 5.44 41 i J La6g1086 503 56.83 6.25 2 it
HrUGT0002 483 54.45 4.88 41 i J La6gl1126 490 55.62 6.33 2 it
HrUGT0003 486 54.90 6.00 4 )5 La8g0188 457 51.01 5.83 4 A5
HrUGT0004 485 55.08 5.54 S5 La8g0189 266 29.74 6.27 A5
HrUGT0005 478 53.38 5.38 R La8g0492 495 55.55 6.25 I A5
Lalg0563 462 52.15 5.26 41l ffa J5 La9g0184 415 46.42 5.63 415
Lalgl021 496 56.08 5.52 i 5T La9g0185 478 53.30 5.61 SR
Lalgl077 515 57.92 6.77 41 i S La9g0469 482 53.46 6.04 2 it
Lalgl078 472 52.65 7.19 LRtk Lal0g1046 485 5478 5.30 4 A5
Lalg2297 468 51.73 6.76 S5 Lal0g1047 463 52.58 5.32 UL
Lalg2301 473 53.62 5.45 2 AT LalOgl561 489 56.06 6.53 I AT
Lalg2837 470 52.24 5.57 411 ffa J5i LalOg1574 388 44.45 6.28 45T
La2g0136 288 3271 5.54 i 5T Lal0g1923 461 51.48 5.86 SR
La2g0150 490 55.53 5.82 41 fa J Lal0g1932 468 52.89 5.39 2
La2g0151 488 55.59 6.01 4 5T Lal0g2527 486 55.10 5.49 4 A5
La2g0165 461 52.49 5.76 S5 Lal0g2528 285 32.18 5.69 UL
La2g0900 467 53.27 5.59 S R Lal0g2530 288 32.38 4.90 I 5
La2g1189 495 56.01 6.81 411 ffa J5i Lal0g2531 440 49.93 5.50 45T
La2g2279 488 55.39 6.13 i 5T Lal0g2632 465 51.88 6.12 SR
La2g2282 499 55.73 5.27 41 ffa J Lallg0447 490 54.83 5.30 2
La2g3104 453 50.55 5.17 4 5T Lallg0570 469 52.88 5.75 4 A5
La3g0020 462 52.27 5.73 S5 Lallgl107 484 53.88 5.99 A5
La3g0035 456 51.57 5.72 AT Lallgl417 481 53.85 6.80 4 5
La3g0196 456 51.58 6.21 S RIN Lallgl418 533 60.00 5.13 45T
La3g0199 466 52.30 6.62 H R Lallgl941 463 52.33 5.73 FiAA
La3g0203 466 52.23 6.84 41 ffa J Lallg2409 510 58.41 7.64 2 it
La3g0694 380 42.57 5.90 4 5T Lallg2588 453 50.38 5.68 4 A5
La3g0945 470 51.47 6.28 21 a5 Lal1g2591 458 51.90 5.78 S5
La3gl197 481 53.90 527 41 ifa J5i Lal1g2592 461 52.31 6.22 2t J53
La3gl1210 480 54.52 6.53 41 ffa J5i Lal1g2624 453 50.62 5.52 415
Ladgl118 475 53.47 6.42 i 5T Lal1g2653 450 50.58 6.03 SR
La4g1305 459 51.77 5.94 41 ffa J Lallg2654 452 50.88 7.99 2 it
La4g2072 475 52.35 6.15 4 5T Lal2g0379 490 54.82 525 4 A5
La5g0208 470 52.75 5.94 S5 Lal2g0383 490 54.82 525 A5
La5g0668 532 58.53 5.69 S R Lal2g0737 491 55.35 5.77 4 5
La5g0841 464 51.91 5.20 41 ffa J5i Lal2gl195 483 53.20 6.10 415
La5g0951 476 53.06 6.08 i 5T Lal2g1196 474 5291 6.33 SR
La5g1081 454 50.96 5.24 41 ffa J Lal2gl442 489 55.27 5.14 2 it
La5g1082 461 51.85 5.31 4 5T Lal2gl628 488 54.56 6.65 A5
La5g1269 478 53.21 6.34 S5 Lal2gl841 446 49.84 523 A5
La5g1327 482 54.31 6.04 41 ifa J5i Lal2g2361 292 32.80 6.76 IR
La5g1328 472 53.10 5.46 SR RIN Lal2g3948 481 54.07 5.52 45T
La6g1080 487 54.65 7.10 i 5T Lal2g4351 444 50.55 5.91 SR
La6g1081 492 55.53 5.40 41 ffa J Lal2g4479 444 50.55 5.83 2 it
La6g1082 489 55.19 5.39 41 ffa J

¥E/Notes: HrUGT0001 (Sph_Contig02792G000010) . HrUGT0002 (Sph_Contig03881 ERROPOS16800000 G000350) .
HrUGT0003 (Sph_Contig03890 ERROPOS700000_G000100). HrUGT0004 (Sph_Contigd3890 ERROPOS700000_G000150) .
HrUGT0005 (Sph_Contig03932_ERROPOS2100000_G000520) .



R, S UV UGT JED IR Ak D 20 45 5 5 3K 1 13

alg (i

10

‘fnga‘m; iy o0p 00
25012¢, —

Lalgogy 9 T

7 @10
AUGT7 265 .:;Erﬁ iy
La9g046a ‘_7£f— Hr—_

. FIJH MEGA 7.0 B)JF M E T 894k B 1P Hl ) UGTs (o),
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— @ HrUGToO01
B}
5 C0 @ Latogroar

19 4L 4+ UGTs. 4 4~ E Kk UGTs Fil 1 A~ 1L 40 2% UGT ( % ) [ neighbor-

joining B, AT AT 1000 IK bootstrap [ I LAF 43 EARELESY 2 Lo iR UGTs 801434 18 AR, HHARE bR
Notes: A total of 89 UGTs from sea buckthorn (e), 19 UGTs from Arabidopsis, 4 UGTs from maize and 1 UGT from mouse-ear hawkweed (%) were used to

construct the neighbor-joining tree using MEGA 7.0 program. The percentages of replicate trees in which the associated taxa clustered together in the bootstrap

test (1 000 replicates) are shown next to the branches. The UGTs were classified into 18 groups, A~R, the color of each group was different.
1 PERGUETT ERMLEIZ UGT R R EWH

Fig. 1 Phylogenetic tree of UGT proteins of sea buckthorn, Arabidopsis, maize and mouse-ear hawkweed
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TELE H Y 89 ML UGT ., 84 /> UGT #%
FENTUP g iR o B3 R 7E 12 RV
aikd, JUA 11 &RV R E UGT B .
11 SR ERa A REZ ML 134 UGT KRR ,
M7 Sy bl UGT BNAFEAE, 12 S @ik
T 124 UGT 6, 10 S5 114 UGT
B, 45 8 5H 9 S EAYHE 3> UGT %
Ko VDIl UGT & A 7E e B4 L i) ik i AS S 1 43
i, ULV A B TP AR AR R A 5

J T iRV UGT S 05 19 e Fnattfb pl
il XPUD R R 2 v A I SR DR A =R A T T 4y
Bro AWFFEF]FH MCScanX 43 T & Rk v 1) [
EHEAE VD A SE RN A N AT T LT, BRI UGT %
PRI G5 I D A AE 12 S R A R R e D 11 Ak
LILHAXT (F3), X—45REH, PIKERES
HVPIE UGT S Gy ik i B2 Hl F k. A0F
ST T BRI ] Ka 1 Ks {8, LI/

T 1, Ut UGT H: A b f v 32 B sl Ak %
2.5 R UGT ERERELAF LB MEHNRIZER

AAHGER PV ORI R S 3 A~k F Hr B
ek ABE, SRiE—L TP UGT EER 1 3R5
B, G5REM . VA UGT FeFh A e a] ki
FEEFIE B EES (K 4), Lal0glo46, Lal0g2527
1 La3g0035 HAE h [E ¥ R Serh i ik, 78
Sl TR S R K3k . La2g0165, La3g0199 Al
Lalg2297 WISRIAHSL ; 1M La9g0469 7E5¢ i ViR
S ik, e EVD b A KIS . La5g0668
TEPI A AN [R] K B I 1 8 3k . Lallg2592,
HrUGTO0002, Lal2g1442 253 R7E p > W AP R8s
KR mHMERLRKFERERBH - m. K2
B UGT H: P F 2 A Rk & AT s Rk
B, MTER IR B G R EIR

MNP UGT W bk M RSB L E - F
A ZHH, La5g0208 Fl Lal2g2361 Wi/~ 3k K % 1k 7K
SEAEXTRC R, HIRER R B RIR B EAL. A
LAY, La5g0951 HAERS A BFHIRIL, MAER
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Fig.2 Gene structure and architecture of conserved protein motifs in UGT family genes of sea buckthorn
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H1, BR La9g0469 7E i EVD R LR ik, HR
BEIFEPIAS VP O 2R S 4 — e BRI A
Lall1g0447 il Lal1g0570 7& BNV BOL Fl 52 b

SKEARTEC R, Lallg0447 7E52 i Vil 355 B bl
HRLLEF I EREAL, TET E R
R AIREE; Lal1g0570 7 [ Vbl bt 45 3 52 %
BRI B, WESE VR S i FRs K
A /NI TR R, R SRS A R R B AR K
F AR TEVD PR S BRI A DRIk Ah, HAR
IR BAREAN R IL . G 4, Lal2g0737
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Notes: The segmental duplication genes were linked by a red line. The genes connected by the blue lines were derived from the whole genome duplication.

Asterisks indicated tandem duplication genes.
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Fig.3 Chromosomal distribution and gene duplications of the HrUGTs

Fikm T REFBARAKE, LAd, Laloglogl il
LalOgl082 B7E R A B IRA R, HEWN
P T E v, HrUGTO0002 BEE B9k & %
BB, H5&FVIHA K HrUGT0002 7
St VDR 52 B I SRR KPR T 16.7 £
MAE T E VPR k 3] T 25 4%, T4 R Hrhigvd
B UGT 2 [H7E SRR B 14 A A 5
FIFBAKF, HAL, T4, K4, M4 N 44
IR ARV R S rh B TR i AR R AT

ARG FERTR 4 215 25 F RV UGT FIH
ST S B PCR FEATHIE, 255 (Kl 5) %M.
1E 52 1 Yl b HrUGT0002, La2g0900, La9g0469

Fl Lallg2592 YRl R 52 s R ik B B, i
La2g3104, Lal0gl1923. Lal2g2361 &/ R [
#, Lallg0447 F1 Lallg0570 H&PH MI7E 552 & B 1)
IR IA RS . BAORE, SEMPOLE i PCR 45
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Fig. 4 Expression profiles of HrUGTs in various developmental stages of two sea buckthorn subspecies
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Genome-wide Identification, Characterization, and Expression
Analysis of UGT Gene Family Members in Sea Buckthorn
(Hippophae rhamnoides L.)

LYU Zhong-rui', LIU Hong', ZHANG Guo-yun', YU Li-yang', LUO Hong-mei’, HE Cai-yun'

(1. Key Laboratory of Tree Breeding and Cultivation of National Forestry and Grassland Administration, Research Institute of Forestry,
Chinese Academy of Forestry, Beijing 100091, China; 2. Experimental Center of Desert Forestry,
Chinese Academy of Forestry, Dengkou 015200, Inner Mongolia, China)

Abstract: [Objective] To study the characteristics and potential functions of sea buckthorn (Hippophae rhamnoides)
and to analyze the biosynthesis mechanism and accumulation pattern of flavonoid glycosides by identifying the UGT
gene family members in sea buckthorn. [Method] BLASTP and hmmsearch were used to identify the members of
the HrUGT gene family based on sea buckthorn genome database. The protein physical and chemical properties,
phylogenesis, protein motif and gene structure and gene duplication were analyzed by using Prot-Param, MUSCLE,
MAGA7.0, MEME and MCScanX. [Result] 89 HrUGTSs containing the plant secondary product glycosyltransferase
motif (PSPG) were identified from the sea buckthorn genome. The length of sea buckthorn UGT proteins ranged from
266 to 533 amino acids, the average molecular weight was 50.00 KDa, and the average isoelectric point was 5.89. Ac-
cording to the phylogenetic relationship, the 89 HrUGTs could be divided into 16 major groups. 84 HrUGTs were
distributed on 11 chromosomes except chromosome 7. Tandem duplication was a predominant duplication event
which caused the expansion of HrUGT genes. Transcriptomic data and RT-qPCR analysis indicated that most of
UGT genes had a wide range of fruit development stage expression characteristics. [Conclusion] The complete in-
formation of the HrUGT gene family is obtained, which will benefit the study on the biological functions of HrUGTs.
Keywords: sea buckthorn; Hippophae rhamnoides; UDP-glycosyltransferase; gene expression
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