o I R IE DR IR

JOURNAL OF TROPICAL AND SUBTROPICAL BOTANY

BEANRHARSHE S BEAENERRBEI T
AR, REE, KYFE, TEM, Sk, §ibHE, B

SRS
ATPR, BXIRER, SREHTE, 4. 25 BN R 20 B it SR Y6 BB AR 3BT ). $ty WA R 2741, 2021, 29(6): 669-677.

TELR B View online: https:/doi.org/10.11926/jtsh.4374

FETT BRI A S

Articles you may be interested in

de novol T A HHERTIBIX AR T 4 T A
Metabolic Characteristics of Invasive Plant Ipomoea cairica in South China by de novo Transcriptomics

P B2 4R 2016, 24(2): 128-142  https:/doi.org/10.11926/j.issn.1005-3395.2016.02.002
FEF I ST LI e ()R B A MR £33 BB 5 R DG L R B

Analysis of Related Genes in Phytosterol Biosynthesis in Dendrobium officinale Based on Transcriptome Sequencing Technology

PO PP 240 2019, 27(6): 693-701  hitps://doi.org/10.11926/jtsh.4025
= SfitEeDOPA 5GTHE R 1 5 BRI RO HZR IR IR 52 ]

Cloning of Cyclo-DOPA-5-glucosyltransferase Gene from Bougainvillea glabra and Effect of Illumination on Its Expression
PO AT Y 4R. 2021, 29(1): 75-81  https://doi.org/10.11926/jtsb.4233

TR B BE I A 4 A PP I £ SR A R D A3
Transcriptome Analysis of Flavonoid Synthesis Related Genes in Different Maturity Leaves of Myrciaria cauliflora

PGP 4. 2019, 27(6): 702-712  https://doi.org/10.11926/jtsh.4040
VS & SENN L N T

Transcriptome Analysis of Mesembryanthemum crystallinum under Salt Stress

PO AT 4] 2019, 27(3): 279-284  htips://doi.org/10.11926/jtsh.3972

o] N EH UL, W YEPDEF4 3


http://jtsb.scib.ac.cn/
http://jtsb.scib.ac.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/jtsb.4374
http://jtsb.scib.ac.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/j.issn.1005-3395.2016.02.002
http://jtsb.scib.ac.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/jtsb.4025
http://jtsb.scib.ac.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/jtsb.4233
http://jtsb.scib.ac.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/jtsb.4233
http://jtsb.scib.ac.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/jtsb.4040
http://jtsb.scib.ac.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/jtsb.3972

Han WHE Y EI 2021, 29(6): 669 ~ 677
Journal of Tropical and Subtropical Botany

B ARHRL S B REEN S RER I
fIRY, RRE, KA, RS, T, §AH, BE

(P ERREBE R EE, RS Y E SR, B ER AR ALY T e e R E TSR, T/ 510650)
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%7E NR. Swiss-Prot. KEGG. COG. KOG. GO #1 Pfam ¥ FE3R15vERE, Horh 208 4™ unigenes 25 i & £ WE A & 1%
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Analysis of Polysaccharide Content and Biosynthesis Pathway in Different
Tissues of Alpinia oxyphylla

YU Zhenming, ZHAO Conghui, ZHANG Mingze, HE Chunmei, SI Can, ZENG Dangi, DUAN Jun
(Guangdong Provincial Key Laboratory of Applied Botany, Key Laboratory of South China Agricultural Plant Molecular Analysis and Gene Improvement,

South China Botanical Garden, Chinese Academy of Sciences, Guangzhou 510650, China)

Abstract: To understand the key enzyme functions of polysaccharide biosynthesis pathway in Alpinia oxyphylla,
the polysaccharides contents in stems, leaves and fruits and monosaccharide composition were studied, and the
expression pattern of key enzyme genes involved in the biosynthetic pathway of polysaccharide was analyzed by
real-time quantitative polymerase chain reaction (RT-gPCR). The results showed that the polysaccharides contents
in different tissues was in the order of fruit>leaf>stem. The polysaccharide was consist of glucose, xylose,
mannose, galactose and arabinose. A total of 47 690 unigenes were obtained from A. oxyphylla transcriptome
database, of which 31 892 were annotated in NR, Swiss-Prot, KEGG, COG, KOG, GO and Pfam databases.
Among them, 208 of unigenes encoding 18 enzymes were involved in the biosynthesis of A. oxyphylla
polysaccharide. Furthermore, all of 18 selected unigenes were expressed in stems, leaves and fruits, of which 14
unigenes showed the highest expression in fruit. Interestingly, two genes, encoding glycosyltransferase and UDP
glucose pyrophosphorylase, exhibited the highest expression, and their expressions were consistent with the
glucose content in different tissues of A. oxyphylla.
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(Morinda officinalis)F-Fr 3 E“PU KR 257, HEih
NEERE . VR, fE (URARZ), (KREHH)
ST A ICE, BAREERYEK, R
VSR DM K LIOR, 25 B A U H s>,
VR ORAE S A R 2 1 2 L SR AN T RA S, 16T 2
FTARH B S (3 RS HIE, R i R o
B E A o A R R R R O A o ARAE SEBR A
R, WA RS, R RLRA,
FEFHRG T 258 R R T BRIk, AR T35 8 R
AR 2 B U A RIS AR SRR
BETIHE 3 2 B R e B AR A

MAERFE, FESAMGFRN P
KR R L PESEERE Y, SR X
ZHERRT A AZ W 2R i — R E g
YRRy, BAPUEA. T ARG R A
S RO, dR IR b RE ALK, T4
SREES IVSOREEE S AN (e 4 TPy AL S0
FRACAE 5T SRS FR T FE A, BN ZE R o0 Ar A il
PEFIOCERPERIIA T . SRS FRIE I 2 WE LG %,
RS2 F i LI SR i, BT A K
BARAER—8, — ORI & RS s, P&
RIS 5 2 PERENIECAG . ., REHA
IR g 25 R KRR 2, H BT
BRI R RSEHE TR A SRS
ST >, T TG PR A £ s AR
OCHERESE R OB S D R, TS 2R 2 hE Y
B EARNERT G AR PR IR AR, AR
F2U8 22 B A B OB AR IR S BRI IR B9 5 J il

BT, AL B SR, FE TR
M FPHAE, o T7KF EHER 2538 2 W A4 &
BUER, BRI S SR8 2 EN G Rsm T
KRR, MHAER R, ARSI R &
IEAEBL, a8 OB AL TR e R R R Pk B R4
RS EAKE

1 PRI ¥

1.1 pht

21 2 (Alpinia oxyphylla) R4E F T AR Ak B #G &
VAT e R, T 2020 4E 6 F R, 2T,
MRS, HWEGEE G, B T80 CUKHRAE %
M, HT 2406 BisA CEmg I R 4 R0k
SHTe LA EAE )T ARk B #vis RO 7T B R AR S

R,

1.2 ZHESENE

W aa 2R AR S e BT, 105°C
AcH 2h, 80°CHET . BUERFE MM EIL 50 H i,
BN ABHESIEFRICE R, WA T TESF . 2 v
DOV 7 kN e 2 S B, RS HAARERE ML 0.25 g,
241k 80°C IRl 2 h G, [RIScA g, TRk
FETVFIIN 50 mL 818K, Bih/KBH i 4 h,
AEBERESIE, EEEE R 50 mL A=,
B, BUNZHERFINRE . F5HH &I 100 ug/mL (1%
A PEbREVAR 04 0.1, 0.2, 0.4. 0.6. 0.8. 1.0mL,
A3 AN 10 mL HZE U, FHZ81B/KH 2 22 2 mL,
TR AT R IINGH L BT ] 1) 5% 2K KA 1 mL, 4
TedR%IRET, 218N 98.04% kil 5 mL, 5 L3
BA%E, RIS E, B TEKE R 20 min.
RINLEEARAEN A Z R, W2 488 nm &b IWROGLAE, LA
W SCAR AR, AT RS BN AR, 2 A
WV i 2% (y=198.55x+1.23, R?=0.999 3). *57fi&E
B 0.2 mL ZHERFI, BT 10 mL HE RS+, H
FRURKANEZ 2 mL, F2 18 22 )48 40 Wb vhe il 28 1) 7
%, GE 488 nm AbIIRIE(E, MARiEfIZE RS H
AR S B, TEAEZHESE.

1.3 BBEA AT

25 B 2 v £ B 2L SR P R K T
FEFRI 4 mL Z MR, I 2 mol/mL =3 4
g 6 mL, 110°Ci#ELE/KfE 8 h, 60°CHKAET, MA
2 mL HEE, R TR EZ RN =KL, I 2 mL
MBI R, 1 0.22 pm SEAKPEIERR, 152 HEKMRE
R 0.4 mL Z BE/KEW, In N 0.3 mol/mL )
NaOH ¥ 1 0.5 mol/mL ) PMP (1-73£-3-H1 %-5-
Nk kR, M70800, I Sigma-Aldrich) B A TR
% 0.4mL, Y85, T 70°C/KB M 100 min. S
SERVAHIE 25, N 0.3 mol/mL f HCI %% 0.5 mL,
VB, NN 2 mL =& BEseisk, 5000 g i 550,
R 2, FIE=8HE, £5 3K, i 0.22um
BHLIEME, &H .

KA 10 pb Z WK AR, VN S8R £
WAL, ME. A Ultimate® XB-Cqg (4.6 mmx
250 mm, 5 um). FBNAHN 2K (34998, W H Sigma-
Aldrich) Al KH,PO, 22 /'#(0.1 mol/mL, pH 6.8)=
16 : 84, fiE: 30°C, P : 210 nm, Jiid: 1 mL/min.
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LIS HEE it O B IS [ B A B, PR OB T RRR — A it
& RS R

1.4 FFHN IS T

G R S AN PR (NCBI E RS PRINA
559252), Gl B 53 4 HH vh S A Sk AR R = 1
reads, 3K73 clean reads. “KH Trinity Zf3E47 28 &
SR ARH BE FPREE, SR Swiss-Prot. COG. GO,
KEGG. KOG. Pfam 1 NR ## 2247 unigenes T
REVERE, JRX 2R unigenes H3E/T GO 432K FlE
8T KEGG AR hd s & 40 iIEFERER,
AT R ZWEE VG BORTE, T2IR 2 HEAE A R
AL

1.5 J& RNA {=EUF cDNA E—8#A R

K 2 95 2 By i RNA 32 BUR 7 £ (0416-50,
T b T S AR R A PR A ) 2 59l R N 2
2 ARz RNARY, B s ahar I
43366 i+ (Nano Drop™ 2000c, Thermo Scientific
ANFE])INE B RNA FIFEAIREE . 1208 5 5t/ M-
MLV {71 &(M1701, J&H Promega 2 F])iEAT 4%
SEAT AL cDNA, FTfRH) cDNA I T 2844 g
1 IR BRI R AL AR TE A3 AT

2 1 PCR 31575

Table 1 Primer sequences for PCR

1.6 REEEEREKRIE ST

FRAE 2 WA= 6 OS2 AR B R P A IME 2,
Fi Primer Premier 5.0 #1175 ¢ € & PCR 51%1(3 1).
RS B AR 1-00 (elongation factor 1-alpha, EF-
Lo NS, H2E. mh. SRS cDNA HJiEHRE
JEEY 200 nglul. ZOGER PCR 44 Roche Light
Cycler 480, #/F#%% SYBR Green PCR Master Mix
) & RV AR B AR A R A =) 1 B 45k
170 SRNAK ZR SRR 10 ul: 4% SYBR Green PCR
Master Mix 5 uL, b FE5I#)#% 0.4 uL, cDNA 1%
B 1 ul, ddH,0 3.2 ulo R NFEFF A 95 °C HiAEE 1 min;
SRJ5 95°CAs T 155, 60°CiEBk 30s, L 40 MNMEIR.
BSOS 3 AR . R 27T iR R
FERT IR, WEVESHTRA SPSS A HIHT )
Z£1%(Duncan’s F AR ZETE), 4FEIRH Excel 84

2 R

2.1 WS EN B

K FH 2R - B R LR T 2 8 25 R R SR )
ZHESE, GREWRE>H>Z, RLZHSE
FEZEM) 3.21 fi5. WY 2.22 £, HIIERZEEREP<
0.05)( 2).

E~37| TS s TSI

Gene Unigene ID Forward primer (5'~3") Reverse primer (5'~3')

EF-la €92154.graph_c0 GTCGTGTTGAGACTGGAATGT TGGTGCATCTCTACGGATTTG
sacA €70823.graph_c0 TTCTGCCATGATGAGCTAAGG GATCGAGTGATCCACCACTATTC
scrK €80641.graph_c0 GGGTGGAACAATGGGTACAT GACAAAGCCCTCCACAAGTA

SS €64270.graph_c0 CTCCAAGGCACGTACTTGAT CTTTCTCCGCATGGCTACTT

HK €95926.graph_c0 GGCAGTCGTAAACTGCCTAA GAGGAGGAGGAGATTGGAAATG
MPI €73719.graph_c0 TTTCAGGCACACCGATAAGG TAAGCCAGAGATGGCGATTG
PMM €71757.graph_c0 TGCCGCAAGATCTTCATACC GATCCCAGGCAGCAAAGTAA
GMP €94431.graph_c0 CGACATCTTCAATGGTCAGGAG CTTTGCCGACCTTCCGTATT
PGM €77958.graph_c0 GGTTCACCAAATGTGCCATAAG AGGATATAGTTCGTGGGCATTG
GPI €24107.graph_c0 GATCCCGCAAGTGTGTCTTATT TGGCATCAGCAGCTCTTATTT
UGP ¢75380.graph_c0 TCCAGACTCCGACTGATGAA GCTTCTTCGTGACCTCCATATC
UGDH €74542.graph_c0 GCACCGATGCAGCATATCTTA GTTGATCTCCCGCTTTGATTTG
AXS €98768.graph_c0 TTGTGCCAGTGCCTAGTATG GCAGAGACAGGGTCTTGATATG
UGE €91002.graph_c0 TTCCAGTTGGTCCACAAGTAG CTCGTGATTTGGCTGTGATTG
UAE ¢54506.graph_c0 GCCGAAGTCTATAGTGATCCTTC GCCACTCAGATGCAATTTCTG
GT ¢85406.graph_c0 CATCTCGCCCATTCTTCTACTT ATTACCACTGCCTTCCCATAC

GT €58247.graph_c0 GCGGATCAGGAACTGGTAAT CAATCGTCGCCGTTTACTTTC

GT €96947.graph_c0 ACCCTGTCCTCTTCCAGTATAG CCCAACGTCTCCAACATTCT

GT €83168.graph_c0 CGGTAGATGAACAGGAGGATTT CTTCAACTTCCTTGGAGAGAGAG
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R AL AT AT A AL -HPLC V246 I 25 2 2 B i)
HpES R, SRRV, SR FAL A 2 BE A R
Hfl, EEHRBEEE. A IR B Ra R
AIH SR WEE R, A& My . RS &0 &
4 70.04mglg, 5 79.72%, EZEH 7.72 15, Y
4.46 fi5, O a5 22 08 2 DU 2500 O 32 A8 R R
2.

2.2 BFARWEIRBER
AR SRR Trinity S4B RBHE R, 3L

R 2 LA

Table 2 Contents of polysaccharide and monosaccharides in Alpinia oxyphylla

353 23.88 Gb Clean Data, 275 47 690 %% unigenes.
F BLAST 44K unigenes FF41)#E NR. Swiss-Prot.
GO. COG. KOG. Pfam. KEGG ¥ 7 347 Lt
%, 5 31892 % unigenes IR THALITRE, (5 RAFS
(1] 66.87%, i3t BA & 7 4 S5 4 I 7 5 ARG T 5
FT COG U i ERE45 3, 10 069 4% unigenes
Wik RE, WA 26 4~ COG 732K, HHERERZM5
ANy FNBHVE AR S5 AR < Th
REBER, “HEsg R AR AR R . Bk
KA B Wiz i B AR A A5 5 5 S ML (R 3).

Z ¥ (mglg) HiEHE (mglg) AHE (mglg) 7% (mglg) FRiAfRE (malg) H#EErE (mglg)
Polysaccharide Glucose Xylose Galactose Arabinose Mannose
£ Stem 27.36+2.14c 9.07+1.47c 5.18+0.22b 6.83+0.55b 4.64+0.74b 1.644+0.07b
i Leaf 39.58+1.08b 15.69+1.19b 6.26 +0.75a 8.95+1.12a 6.89+0.67a 1.7940.11b
JSI Fruit 87.89+3.62a 70.04 +4.29a 6.51+0.56a 457+0.43c 4.2140.38b 2.56+0.14a
[ BB 5 AN [R5 B R R 22 57 8 35 (P < 0.05) o
Data followed different letters within column indicate significant difference at 0.05 level.
% 3 Tl 751 COG 4 Mgiit
Table 3 COG classification and statistics of all unigenes
%5 No. ifie 4328 Functional classification ¥ Quantity %
A RNA i T. 51&4fi RNA processing and modification 6 0.05
B Yot T 45 # 53) J3%% Chromatin structure and dynamics 18 0.16
C AEVRF=E ME% 4 Energy production and conversion 566 5.01
D AN AR a0 2. et i3 Cell cycle control, cell division, chromatin partitioning 140 1.24
E RIS 540 Amino acid transport and metabolism 646 5.72
F MR 5/ Nucleotide transport and metabolism 222 1.97
G WK & izt & AR Carbohydrate transport and metabolism 1017 9.01
H 4L 12 5148 Coenzyme transport and metabolism 426 3.77
I BR 12 548 Lipid transport and metabolism 698 6.18
J FE . BR S S5 E Translation, ribosomal structure and biogenesis 1204 10.66
K #:3% Transcription 511 452
L Hifil. HMAMEHE Replication, recombination and repair 333 2.94
M A IBE /40 /B AE LR Cell wall/ membrane/envelope biogenesis 523 4,63
N MAEiz3l Cell motility 59 0.52
o) SR JREM. R A MR A Posttranslational modification, protein turnover, chaperones 1035 9.16
p ToHLE T 1#432 5488 Inorganic ion transport and metabolism 510 452
Q AR A G #5190 Secondary metabolites biosynthesis, transport and catabolism 553 4.90
R —RThe3E A General function prediction only 1182 10.47
S FFNThAE Function unknown 258 2.28
T 55 S AL Signal transduction mechanisms 909 8.05
u MBIV EIZ Intracellular trafficking, secretion, and vesicular transport 45 0.40
\Y, BifEIHLE Defense mechanisms 327 2.90
w 4N /458 Extracellular structures 19 0.17
X BEIR: JREER K. #£RE T Mobilome: prophages, transposons 34 0.30
Y %4549 Nuclear structure 0 0
z M4 Cytoskeleton 53 0.47




5 6 4 RIS WA RN S S B LAY G iR E s i 673

T GO HilE, ¥ 17 699 > unigene 1EF N
YRR L 53 T IhRe 3 2K, 43 9 680.
8304 718 562 > unigene. T KEGG #f (% 4),
12 524 7 IRV RS, LB 2] 129 2% 1%48, 5
AN EBIRBE T HNEHER . IRERE . "ERAEY
B R R RN AR N S S,
4> 514 833. 468. 406. 382 Al 366 1> unigene.

2.3 BRARBREAMREFEE

ML HEEE AN AR, PILRE. BiTd
EbE. H SRS RpEA R, ORI AN (R 2).
AT 79045 2 FPEFH 5% 54K (ko00051)  JEH
Az FEAC U (ko00500) - FLFE AL (ko00052) « R
B %A% (ko00030) « JIHE . 2 HEWEAIRZ IR b A i
(ko00520)%% 5 2k Z Wi AH AR R4, I 897 A4~
unigenes = 5, - 208 4> unigenes 4wh% 18 4>
B (ELFEAZ A TR W R A L 5 F2 B A 22 W 6 1 1A

& 4 KEGG 4 2(1f 20 1)
Table 4 KEGG classification of top 20

TIEE), AR R 2 M A A s R . b
AR F 2B R0 00D JRE W 7 JRE B 5 G (SS)FE T Ak 2B A
SRS — BT UDP-F 405 . UDP-7 2 b
WA B-PR g R BE T B (sacA)  FE BB (scrK)-
Tk 1522 761 7 R A8 52 i (PG M) B2 UDP-7] 72 A A= i R AL,
M (UGP) IS b 15 o REFETE SS. CHHMER(HK).
H 5B -6- B TR S M BiE (MPT) ol PR H 28 4 25 o7 il
(PMM)FHH- 25 # A5 1l 2 A0 B (GMP) B B (serK)
AL F AV B R P2 AR 58 R A% AT IR BE GDP-H #& b .
UDP-%] %] ¥ e /£ UDP-#] % - 22 W] S A B (UGE) )
YER T AERCE = Ri% R UDP-F-7LkE . UDP-7#i
% ML REAE UDP-7 % B /i =8 (UGDH) . UDP-J7
SERE IR BE A B (AXS) 4L T T8 R DU R AZ A R
H UDP-AHE , H-7E UDP-BiT iz {F 5 22 1] S AL B (UAE)
(AL T T RS A% B M UDP-F HAf B o 1
SO AL FRRNELE Jo SR B S R B E R, 2T & A
a2 HE(E 1),

45 No.  KEGG %i5 KEGG ID 1% Pathway Unigene
1 k003010 2 HE14 Ribosome 833
2 k001200 WK ALE48 1 Carbon metabolism 468
3 k001230 A R Biosynthesis of amino acids 406
4 ko04141 P4 J5R X 85 (4 0 T Protein processing in endoplasmic reticulum 382
5 ko04075 WY1 E 5 5 S Plant hormone signal transduction 366
6 ko00500 YER S HERE A X Starch and sucrose metabolism 300
7 ko04144 W7 1ER Endocytosis 288
8 k004626 T 497 L B4 FLAE Plant-pathogen interaction 277
9 k000190 AR L Oxidative phosphorylation 271

10 ko03040 BY4%44 Spliceosome 268
11 ko03013 RNA #iz RNA transport 264
12 k000010 P AR B2 IBE 52 38 1% Glycolysis / Gluconeogenesis 223
13 k000230 R4 R Purine metabolism 207
14 k000940 KN ZEW)4 A Phenylpropanoid biosynthesis 206
15 k000520 FIERERZ A ERPE T Amino sugar and nucleotide sugar metabolism 187
16 ko00620 TIEAER A Pyruvate metabolism 175
17 ko03015 MRNA 153412 mRNA surveillance pathway 174
18 ko04120 ZENFME AKX Ubiquitin mediated proteolysis 174
19 ko03018 RNA [#f# RNA degradation 165
20 k000240 g Pyrimidine metabolism 163

2.4 RBEEEEKRE

BT 22 B AR BOE AR R O B R TR 3R
B, DLRE(HIN T EF-1a fE AN S EEIA, Xt 18 4
KRR AR 2R i, SRS PRI TG HL AT Real-
time gPCR failll, 5 FKH, 18 MEERFIFEZE. 0,

RS RIS, HAKZHIEF (14/18) 78 R s
(MRIL TR . 258 G B c64270.graph_c0
(MRS FERES Rl SS). ¢77958.graph_cO (4w iz
& BEAE AL PGM). ¢75380. graph_c0 (4ifi4 UDP-
R R BE UGP) AT 4 AN g i b ik 4 7% lilg ) it
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[%1(c85406.graph_c0. c58247.graph_c0. c96947.graph_cO-

¢83168.graph_cO)¥J7E SRS m=F EEERIA, F£ LA c75380.

graph_cO Fll ¢85406.graph_c0 1%k B m, iX 1l fE
S B2 R EO AR VM. i, S5
TS c73719.graph_cO (4whd H 72 b -6-1i s ¢
¥yl MPI). ¢71757.graph_cO (4w e H Z2 A AR A7
filt PMM).c94431.graph_c0 (%65 H 55 i EE i BR AL Fi
GMP) I3 7E RS b RIA R (K 5). XK ZHE

_ MPI(4) ) _gMM(sh ) ~ GMP(2) )
S —— PBE-o- i —— T b -6- T — H V-1 -5 — GDP-H #28E --

HEIFE-1-T% —— UDP-i&1H — UDP-i&I MR —— UDP-AHE --- 9

UGE(S}I

UDP-}-9LE

KA
i S8 (22
S“*CA(5)l serk (21) Y HK (10)
HEA-6- B -
HI A BE-6-Th GPL(S)
PGM (5)I
UGP (1)
GTs (109)
HELE € FUNETE ST L TT, e mmmmmmaeeee \ 4

1 HEBT RS S HEAEYA RS . $ S N INBT R TR A

W) g AR T R B I R TR AE 2 AN (R A A
WAFLE, A IhREWE IR UK .

3 Ziip e
7B N E R b3 BRI, AT 1700 %

FRZHIS, B SR S, 5. 2K,
HELEIEY . BRI T2, S it

B UDP- A i =---mmmmmmmmmmmm oo oo mommoooeeoeeee >

UGDH (1) AXS (5)

UAE (T}l

UGP-BTH N |

Fig. 1 Deduced biosynthetic pathway of polysaccharide in Alpinia oxyphylla. The numbers in brackets indicate the number of Unigene.

# 5 qPCR 7 Hr a2 1 W 6 g A% SR B IR [T A i

Table 5 Expression of differentially expressed genes in polysaccharide biosynthetic pathway of Alpinia oxyphylla by qPCR

%5 ID [ Unigene 2% Stem - Leaf HS2 Fruit
€70823.graph_c0 sacA 1.95+0.26b 0.25+0.05¢c 14.75+0.49a
€80641.graph_c0 scrk 5.3940.06b 8.1540.75a 2.3940.52¢
¢64270.graph_c0 SS 24.37+1.26¢ 66.04+4.77b 82.27+12.29a
€95926.graph_c0 HK 3.0140.53b 5.81+0.73a 1.25+0.08¢c
€73719.graph_c0 MPI 0.96+0.09¢c 1.92+0.31b 5.56+0.21a
€71757.graph_c0 PMM 6.60+0.75b 7.46+0.48b 16.76 +4.36a
€94431.graph_c0 GMP 0.330.06¢ 6.04+0.22b 8.36+0.98a
€77958.graph_c0 PGM 7.474£0.45b 4.55+0.52c 9.42+0.40a
€24107.graph_c0 GPI 3.93+0.34c 10.43+0.10a 5.48 +0.88b
¢75380.graph_c0 UGP 61.74 +1.65¢c 75.92+6.08b 124.62 +4.48a
€74542.graph_c0 UGDH 5.9140.59 0.33+0.02c 10.11+0.39%
¢98768.graph_c0 AXS 22.32+1.64¢ 27.181.80b 54.60+1.76a
€91002.graph_c0 UGE 20.41+1.58b 96.80+6.44a 11.80+0.24c
¢54506.graph_c0 UAE 10.75+0.91b 15.27+1.32a 10.03+0.92b
€85406.graph_c0 GT 30.10+2.35¢c 63.0546.86b 149.51+4.73a
€58247.graph_c0 GT 16.87+0.73c 33.3942.09b 71.66+2.74a
€96947.graph_c0 GT 8.16+0.94c 21.18+1.83b 47.1346.3%
€83168.graph_c0 GT 19.09+1.22b 19.7440.68b 63.4943.23a

R AT Hod 5 AN ) 5 B 2 22 5 ik 3% (P < 0.05).«

Data followed different letters in the same line indicate significant difference at 0.05 level.
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