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Research progress on genomics, transcriptomics and functional genes of

Dendrobium officinale

ZHAN Zhong-gen

Applied Engineering Department, Zhejiang Economic and Trade Polytechnic, Hangzhou 310018, China

Abstract: Dendrobium officinale is one of the most precious medicinal plants in the family of Orchidaceae, and rich in

polysaccharides, astragalus, bibenzyls and alkaloids. It has effects such as antioxidant, anti-cancer, immuno-enhancing, lowering

blood sugar, and alleviating liver injury. Its huge medicinal, scientific and commercial value has raised a research upsurge, especially

in the past five years, nucleic acid molecular biology of Dendrobium officinale has made more and more exciting results. In order to

provide scientific guidance for further research on functional genes, this paper reviews the recent progress in research on genomics,

transcriptomics and functional genes of D. officinale.
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Fig. 1 Partial mechanism of polysaccharide metabolism of D. officinalis

ik R A T A A 2B R T R 44 B (UDPG), 1%
fif 3L [N UGPase 18 F A/T 45 R30S 1, 7R
ERRIEE T &M, (HEEE R EZ LRI
55, WSINEEREREIEEILIL %, R A MR A Rl
B EREARE>, FE4UMUBR b, UDPG 76 RERE IR
AR (SPS) {EH T A BUERE, DoSPS J:A 14
T2 AR IR SR SR K AR e B 1, &G TR
AR R R Th A,

TEREG G, 2 BRI R A MA Bl iz i 21k J2
FR R AT 2GR, R I B R 12 ST W e 4
R A OB E A AT . KRS T
AT W M) i R 2 A B 3 38 A A R A e i o B
F2EK DoSWEET1, %3 [ 13Kk GE# HL A4 B
R 58205, 04 P 3Lk e oyt
A B PR Rk . 2R RSO Tk A fi

TN AMA R Z B A O s SR A A
DoHT1, Z#EFMFRIERLAHLRE M, fEAa
FHZE R SRR B4 AR H I 19.36 {541 1.82 £ .
He 251 UG 00 2B 55 2% H 432 5 (1 DoSWEETA4 3%
RFFE A 15 B (1 DoSUT1 JEREZXrh %Kik, ]
e S T %iE .

TR B e Bk e A 2R S, TR RERE A K
Mg (SS) A1 FH T B Ak mc o 26 B FH R T 1K i 260
(UDPG), RIEFALEE (INV) AL R AN AT iy
P S AT BE AN SRR, A2 PR AR TR .
P W e T Rk B A i RE R IR R) DoSS, JFAE
KA RIE . B AR (INV) ST
PERR AL B (SATD AT HH /85 14 5% AL B (N, DoSAIL
[k BA I 25 2 741, DOoNI1. DoNI2 i FH7E4k i
AMZEFRRISEL ZPEE &, DoNI Mid 1 £ 1EAH



¢ 3% Chinese Traditional and Herbal Drugs 35 50 & 25 16 ] 2019 £ 8 A

© 3983 -

SFBLINY (3 M 32 AL BT F (Invinh) 5,
B Z5F L2 B8, DolnvInhl A1 DolnvInh3 7E2k 57 A et
| AP RIEER S, Dolnvinh2 1F 2 FEAZEHR
A E S, Dolnvinh2 1 DolnvInh3 fEAR 3214 &
%, M Eh Rk R R, R AR 2 R &
BB — 3B BEAT MR AR AR AN, A (8 2 b AT
FREG AN B -6- TR, FLE H R AR AL
(PMMD 1EH FHAL N H BabE-1-B512, SAJ5 4% GDP-
H B RILEE (GMPP) 7H1bEL GDP-H #&H.
WFFE R, DoPMM FE [ i [X N &4 ABRE.
HSE. LTR &2 /M S AR 0l 58 i A FH oo oF,
W E S H BN DA R, SRR
SRR K R P R v A 5, Tk R A
DoGMPP [l (14t i I A B I X4, AL gt
Thie!™, HEHECE SS YRR R4 UDPG, TUATHE
1} GDP-#i%iEE GDP-L3 4. 3 Pk b
NEURIEEFAT 2SR, Yu 0Nk B it
S BAR EE T L 3 MY GDP-H B RELS ST
GXL/VNK motif [ H #& 8 % iz 5 1 500 ik b 2 1]
DoGMT1. DoGMT2. DoGMT3, HFEis5ZHEHH
FH RIFMIAEGH:, YA ¥IE GDP-H EHEnIEE /),
A GDP-H #2 B A AH B it %12 B s R SRR &
FCH 55 5

SRR S, A R FEAN R R RS A
BN AT BRI O (AL 58 O RE T B R

SRS A (CoA)

!

3-FR3E-3 IR IR A (CoAD
L HMGR
LR (MVA)
FEREIR FF2 IR (MVAPP)

!

IR RIGRE (IPP) <> DMAPP

——— - —

R EAERR (FPP) -
—
1 ses —_S8

e ATEMFEER) N B-H TS 2 E (B-man-
GT) L. GDP-H & HENIEIE K B-H #a 5 hE, Xt
R AT 70 5 I BB 40T« Zhang S0 R 72 T 4k
A iRk A2 B2 FH 22 W T e SRR AN R LA R SR
MG, WA U R, T UL B T 41 4 25 i
(CSLA) HHTHERER, T HFHFRBEHEA
434, TIEFERI 8 > DoCSLA EAN[FAE KR Be A
AFRZSEHREAKT EA 2SR, HF DoCSLA1-4,6,8
7£S2 (10 A#ED 1, DoCSLAS,7 7£ S3 (12 F#H)
i /kF. DoCSLAL 7EHiHT. DoCSLA2 7E
1, DoCSLA3-4. DoCSLA6-8 7E2Eh s el'®), ik
FINEP T T Rk B R R S e
P PR A MR LR 5 I B B B RS I R ] DoGAUTI
1 DoPGSIP6, K I DoGAUTI ik & 2 HEAR
U, 1T DoPGSIP6 131k 5 a4 2 ¥ (1 & Bk
5, AR R A R 2 IR 0T S, T R 3
A B-1,3-F RHES il (B-1,3-Glu) fg LA SR A N
JEH, NI AR A B-1,3-H R, ek
B-1,3-%1 KM A R T 5] . FIRAFTER B, B
FRZBER G o — N E R, R AT
TR HuAH 7%

3.1.2  AfHRA SRR R A R AR S
Ky B, ZJE A5 FRE A Wi alns 280 A )
B, B R RS AT AT, EIRESR A i R
A % (2D,

TR ER+3- TR H g (GA-3P)

2C-H 3E-4-TEFR-4D- /R EEFERE (MEP)
|

w

2C- WP HEFRBERERE-2, 4- B R (MCPP)
4-$2HE-3-FHE-2-E-T i dk-4-W % (HMBPP)
| HDR
& 3 ¥
e —<IPP "'—|_"*:EF'P§‘K%,’E.EE%H§<DMAPP>

"

w

Heb ) L EERERR (GPP)

T
(R B (SQ)

o, ol

A FRHRR A 2 8 A A Bl it S 15 W A W s D

HMGR-3-236-3-F L 0 FR AL SIS A BJREE  SES-fFLRER & Kl SS-EMiA N HDS-4-F25E3-FRE2-E- T /dt- 15 R 5 i§  HDR-4-

FodE-3- TP RE-2- T M 3 AR RTR 10 I
HMGR-3-hydroxy-3-methylglutaryl coenzyme A reductase

SES-sesquiterpene synthase

SS-squalene synthase = HDS-4-hydroxy-3-methyl-2-E-

butenyl-1-pyrophosphate synthase HDR-4-hydroxy-3-methyl-2-butenyl pyrophosphate reductase
2 BEAREFEMEREREPIEERS K

Fig. 2 Terpenes synthesis in upstream biosynthesis of D. officinalis
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