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Abstract: Objective To clone one glycosyl transferase gene named DoUGT83A1 from Dendrobium officinale and analyze its bioinformatics
information and expression patterns. Methods The DoUGT83A1 gene was obtained from the leaftissue of D. officinale ‘Yandangshan 1°. Online
softwares were used for bioinformatics analysis. Phylogenetic tree was constructed using MEGA 11. Gene expression patterns were analyzed by
gRT-PCR. Results The DoUGT83A41 gene (GI: 1622023669) was cloned by PCR. The CDS sequence of the DoUGT83A41 gene was 1347 bp,
encoding 448 amino acids. The DoUGT83Al1 protein was a unstable hydrophilic protein, with no signal peptide or transmembrane region. The
relative molecular weight of DoUGT83A1 was 54 330, and its theoretical isoelectric point (pI) was 5.75. DoUGT83A1 contained 41
phosphorylation sites and two conserved domains (UDPGT, PSPG). Amino acid sequence analysis showed that DoUGT83A1 had the highest
homology with UGT83 Al protein of D. nobile, with a similarity of 96.36%. Molecular docking demonstrated the catalytic activity of DoUGT83A1

protein on kaempferol. Tissue-specific expression analysis showed that the relative expression levels of DoUGT83A1 varied across different tissues
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of “Yandangshan 1 as follows: leaves > stems > flowers > roots (white roots, green root tips). The results of cis-acting element analysis showed

that the promoter sequence of DoUGTS83A1 contained multiple elements, which were related to abiotic stress response. And the expression was

significantly up-regulated under the induction of low temperature, phosphorus deficiency and mycorrhizal symbiosis, which suggested that this

gene may regulate the mycorrhizal symbiosis and abiotic stress response process of D. officinale. Conclusion The cloning, bioinformatics

analysis and expression patterns analysis of DoUGTS83A1 of D. officinale were completed, which provided a theoretical basis for further exploring

the function of DoUGT83A1 and its mechanism in mycorrhizal symbiosis and abiotic stress response.
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A-predicted secondary structure of DoUGT83A1; B-deduced three-dimensional structure of DoUGT83A1; C-phylogenetic analysis of DOUGT83A1 and
other plants UGT83A1 homologous protein, black triangle refers to DOUGT83A1; D-multiple sequence alignment of DoUGT83A1 and UGT83A1 from
other plants, red box refers to PSPG conserved domains; yellow: sequence identity > 33%, light blue: sequence identity > 50%, pink: sequence identity >
75%, dark blue: sequence identity = 100%.
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Fig. 4 Bioinformatic analysis of DoUGT83A1
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GARE-motif TCTGTTG 1 GAsliR
MBS CAACTG 1 FRmR
LTR CCGAAA 1 iR
L-box/LAMP-element/GATA-motif ATCCCACCTAC/CTTTATCA/AAGGATAAGGIGATAGGG 4  B4Htmas
Spl GGGCGG 1 Jemip;
CCAAT-box CAACGG 1 MYBHVL &A1
GC-motif Ccceee 2 HEIAFMN
02-site GATGATGTGG 2 SHIOKEEEAEHAT

1E C Uiy R RS &5H — Bl 44 ANE R (WAPQ-VL-
H-AVG-FLTHCGW-NSTLES-GVP-WPM-DQ) 4 1
(1) PSPG TR~ &5 F 380, B N2 UGT S5 HEEE AR
MEEEAL R . UGT ZENMEZHFE, /EHT 1z, HAl
X e 7% T IR RO 8 AN RN o AR 98 IR B2

At UGT BRI R GEH wER R —A UGT B[
DoUGT8341, H CDS A=K 1 347 bp, #4mht 448 4
QIR . %A R H A WA UDPGT Ml PSPG fR5F
iR, RS UDP-WEJE iU R A2 B A EAE
M, H5IRWEE G R AR .
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ANEFEFRRAE P<0.05 KF EZEFRE, K3 FH.
There were significant differences between different letter marks at P

< 0.05 level, same as table 3.

El7 DoUGTS341 EFEBLFHRMFRIL
Fig. 7 Tissue specific expression of DoUGT83A1

2.0+

- I
* = 03
1 11
e
1.0 .
E‘E %
051
0 E
fiCiR B BRI

xR R "P<0.05.
“P < 0.05 vs control group.
El 8 DoUGT8341 BEREIRIE. SR8, ER‘AETRIZ
BE5R
Fig. 8 Expression of DoUGT83A41 under low temperature,

phosphorus deficiency and mycorrhizal symbiosis

x3 KB, B EREETHRARSHESE
Table 3 Polysaccharide content of D. officinale under low

temperature, phosphorus deficiency and mycorrhizal

symbiosis
. ZHEI%
i 5L 5 SRS AR
X 16.9441.23° 23.05+1.29° 28.59+1.05°
R 226241132 30.81+0.722 39.48+0.79°

DoUGTS83A1 Azp/KMEAREER, it 54
BUATRE SREA BRIEAHB UGTS3A1 5522 RHH
MIRISRG R R, RF\ZFHEYINE A FFIRZ
FILE AL R Hha] BEAH X R 5T o E41, DoUGTS83A1
JREEH B 41 MR AL S, LR 31 A Ser 7 £,
P b T DAAE DN B (1 R AE R AL AT RE LA Ser B PR
WA, ML Z P AEY) S5 s A 4y T DhRe 7 T K
5 E B

TR I, UGT {EME PSR & & I HAAS ] 20

LIPS W R A I R . BRI A R Rt S
HIJREAAE— BB R 1 CLSY 1-4 JERITERL R IF
7 Bk FLnHSF2H 20 52 00 B0 B i 2H 2R Sy
P, XTHFE I CLSY A7 m R AR A e AR 20 2 ) (1) 3=
W 38 A% 301, 5k 5 SE DA B B A it BB iz e ik
Kl DoSUTI fEM:-. ZEFRILENMAIY 2.783
2.150 fiF, ZHE R AT RE 3 BRI Bk B A R 2R R o
BHWAE. AW SR DoUGTS341 kKA
R A AN TR A 2 8 B Rk K AR A B 3 22
Jt, MXREE NN >ZESTES, A E ]
REAEBR B AT i & B AE KO E Sk A 2 25 8 TR
iz WA S R R T RE .

H BTERR B A A Th RESE R AR SR Fe T, 25
20 B AU AN 3 A ) s R B PR IR e b A
R L (UDP-Glucose Pyrophosphorylase, UG
Pase). £F4EZ & REHE A6 (cellulose synthase-like
A, DoCSLAG6). FENE 2 H 1 (sucrose transporter,
DoSUT1). GDP H #& Wi fERE (L (GDP-mannose
pyrophosphorylase, DoGMP1). DoSWEET Z#& [
(sugars will be eventually exported transporters ,
DoSWEET1) . Bk /rh M3 L iy CHE Fe iz iR A
[ Calkaline/neutral invertase, DoNI2 ) . ( hexose
transporter, DoHT1) ] AJVEPERRIEFHALEG (soluble
acid invertase, SAI) 21,

UGT FEDRAE R 2 0 & BOS R T i % B g 5%
B, fEMMAERKKE . AR Pie i AR L
Yrlgrig e B bR ¥ 58 EEREE A . RS AL
T MR B FE AR ME IR L RS R L R, BB R E R
MRRAKD, JKFE 0sSQD2.2 AL T3 3 K A b 5k
W, RIS BA R b SRR Y S &
FEAROKRE LR A BY, AR T il id 73 #r
DoUGTS83A1 FRIAEANR e 26 F A RIS 1B DL
U MR AR At DoUGTS3A41 FERE A4
EHRHIE . DoUGTS341 KRN FEBIMIE &
AN ZMEAEEYEIE s, WA, TR
FOSOE, A 22 i 3 vl I AH 5% R I G Y oo
KW DoUGT8341 FEK T RES 5 %F — R A e 5 Y
Wi o R ORBR 22 1) UGT K A E W BT Bt 2 1)
ik, M AhUGT83Al-like . CsUGT91Q2 .
NtUGT90 Z51-10351, AL R I DoUGT8341 %
IR SRBETS . WIRILAE BiRRE, IR R
FE ARAE A 2 30 A0 B R 3 A T R o R e R 4
TREER, SR AT . B SRR A IR
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DoUGT83A1 Fk PRI 5 B AN 7 M Xt Bk T AR A o2 4

AP HSERILE R BRI A RES L, A

AT B DoUGTS3A41 (EHRANARA M0 AT AR 3L

A AR I ThREA > T WL, vtk —8 R 1 LA Bk

B TG il o B FE Al
FBAR FAHHFARALEA R R
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