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W ERASERREARAPERALES B AN LI EITHR, AL A FE Myce-
na dendrobii Y54k % & #t Dendrobium of ficinale # X B #2532 KA, LR EZ W
RBATRBAE, FRAFRE AL EPCRERSMNEMER G RAE L, BRAN . = F
BRRIHRAREN, S XRERBAR P EBRSF LR T AR ELETPLE
LA AETRANAT, RRBAASGHEVNARLE LS 2D ENF LT ZREM,

KR P AR ARV ek 2R RIR

HESHES:S682.31 NEFRIRED:A XE4HS:1001—0009(2015)11—0098—05

RREREZFHEY AR ET D A EEHAL,
RZ2RHEY) T 5HE ) E IR B B BRIt
KR JEBAA M EREN . BRAEYMEYE B
EAERAIER, R X8k 2 w0 il 48 48 50
FHE 2= F (Orchidaceae) A @ (Dendrobium Sw. ) 246
EMEREREY, ERBERL ST EH, BRI
LRAMELMFEMES . AR, i TFHRERT R
20 EFERAN A RGNS PR A LY Bl i R 5%
FH. AREREAZEZ Wi IR EESHEY N TAE
MHAEEREASHEY T BEAEEE X,

HEl A XEH SHYEIENRINBTRE 2 £ T
BHSRZ, X IR AR E B P& (reactive oxygen
species) {5512 M 2451 BURTELE H (Mitogen-activated
Protein, MAP) ¥ g% 12 , LI XY Z E W R 415
542 (common symbiosis signaling pathway, CSSP) %,
HETAESTHLH AR 52T NADPH 4
1L EE (NADPH oxidase, Nox) B B2k, 58 H Hik
A RERRY B, B IR MR G 48 MY B Y
RBENR LRSS i 2, H 0 N 22 3R 1L
FEHE S sakA(fungal stress-activated mitogen-activated
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protein kinase) I , BB E W S Y 2 8] FIAHE G
FH OB ORI RBORT . 540 BT R B R
Myc HF i3 Y CSSP #48, Hxt b4 BAEG i #
YERDT . BRI E Y T RIS TV 23R4 A
FFH U, pmil/ pmi2(premycorrhizal infection 1/2) .
nopel(no perception 1), Vapyrin 1 PAMI, 3% 865 B i
AR AR A R P B A K B RS S B
TR, WA BRI A AR B B B T R BE
HIAAF S, N2 A DMI2/SYMRK 85 17 AR
B EE DMI3/CCaMK #1 CYCLOPS D K HE @ &
CASTOR #1 DMI1/POLLUX %, 53X S6 3 [ () AT 2> 52
WAL AR X 2 RME YR UL, AR BT SE S R
TENAEE B L E ERIER ARUS R 4y 2455
T FEFEA AL O T RS AR XA

SR A BN B E A BN (Mycena
dendrobii ) RNk F2 A5 BH(D. of ficinale) TCHE T B B
HRILEAR R, BIRVEEA [F E 0 i 3 i AR A ) 45 4
[l i} 32 5 6 2 B PCR Rl 45 A~ B B B AR o A fit 2R A
KL BEVMP RN EREE S MY E/EST
PLH
1 #E5FE
L1 mshe

KB A A BN g Wi TLAS 25 U Y A R R
L2 ik
L2.1 JLERmESy AfPMEEIRH &S ALE
ITHLERTE 8 d IR A /NS TAR BT AL, i Pk
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AEA 100 mL PDB #5575 1) 250 mL H#EJE i, 28°C
150 r/min, FEH 4 d. ISR FEIUNEA —B9 Bk S
AMTHEE T 8A 1/2MS B3R A 4 B
W, R 1 )G, ARV SR BRRIR KT
AR IR T BRI LT+ (), 28°C e B 3R, SR SR
[El4 >k 35.28,21,14.7.0 d 6 BB, EHE 3 K,

L2.2 BAMREEHIIIEE 6 A BT aE AR M
RN 1 RAVEARER AR I T B 7, JH 7 40 [ 2 X
Bt YRR A BT

L2.3 MMRERNERRE SNPERE RNA

AR B B BRAS < R i) Trizol (Invitrogen 23 &) 42 Bk
BRI RNAGEC 2 o RNA H 3KOR 30 e B ) 2
cDNA #y#fil# FI I MMMuLV 25 —%% cDNA & il &
(ETAYATD, flf A KRN DNA, IR 10 5,
P & PCR. f# A iOTM SYBR® GREEN Supermix
W3 & (BIO-RAD A D #1756 E & PCR, KRk &
4 ¢cDNA 3 ;,L,SYBR Green 8 pL,Primer F/R 0.4 L,
ddH, O MR % 18 pl. SR #AFH 95°C 3 min,95°C 30 s,
52°C 30 5,72°C 30 5,40 MEH ., BESIHAE 1,

1 514m30%
Table 1 List of the primers for real-time PCR
HH A 51 TS
Gene Name Upstream primer Downstream primer
WizhZE A Actin AGGCTAACAGAGAGAAGATG AGCAAGGTCAAGCCTCAGAAT
432 BE 4 B8 Chorismate synthase CCATCAATCTCGACCTCC AAGCCAGCTCTCAATAACAAG
HEWESER S SEY MEEZ Mannose-specific lectin CACTTGCTCTCCGGTGAG GTCATAGACAACGAGGTTGCC

2 BRE5HW

2.1 REAasLETSash s tE RS R
BIRBET 6 ML B, RIS R

A R R R ESIA A BHR R, B FARK

. IR P 22 B b 2 A 5 I IR A2 TE A 36, I i)

KO EEREREERWEZBE(E D, [E2,H
FRB BRI B, LA A KRS, A
PHEH 7.14.21.28.48 d SR 0 d B9 AR A K 22 1)
AR, T8 A B/NEE A Bk B A A K B 1R
R

W WEZEL AR 35,28,21,14,7,0 d,
Note: Symbiotic periods are 35,28,21,14,7 and 0 days from left to right.

Bl amEEkri
Fig.1 Dendrobium seedlings growth conditions

2.2 BRBAMIERA

XA R R B B A R R AT 40 AR, &
DU ARG T AR L AL AR S5 4 55 30 38 7 R AR (], R AR
B BRSNS R P RN B2 B AL 3 2451
HR (& 2-D . Weder 3 =ZcA RSt e 2H A, T4 i
B, WA 2 B 22 6 4R e AR B3R T 0 3 A R AR g 4
ARARBI IR B 2-11.2-T » 767 Wi At 1) R B 8 W A
K AEHNE A 2-V B, &L REER JERA— &
ERENEZ%(E 2-IX P, SMNEZEHA 1 R4, 5

Ve i) 57 5 10 A 2 o ok 883 3 A4 L 3 A M AR TR 2
RYIEFE (B 2 PO, 5| #3405 A= TR 43 85
(B 2-WI PO, HEMARRATR . LR E AR, 7
Hh B JZ AR HUEE R (B 2-IV L 2-V CW), X B 2 AR
Y B E RNz —. PR
25 2 5 A R 2 R, 7 X B L% ) o ) R R ) 4 i
B 2- N, LK B 22 JESRTE AR 42 45 B (T 2-
X P, BMRA R, £ BN AR A2 5 P 40
(E2).,
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T AR BRI s I 2R 4 I W2 R R YRS IV B 2 e R M M b 78 V . 2R Y51 K R 0L, 5| e 40 B Aip B VI« p 2238 1d
EEAMRG VLV LR BSNE B SRR 8 I L MR BE R 2245, VE ARG EX AR CO: 2B EN: I B Fo W 2 DF : R Y
P22 P . B 2245 PC B A 40 0 ; CW - 41 HURE ; N. 40 B A% s PL. . #R R =50 pm,

Note:]: The transverse section of mycorrhizal;I[: Hyphae were enriched in the velamen; [l : Hyphae infect the velamen; IV : Velamen cells is given coloniza-
tion; V ; Hyphae infect exodermis,and cause the cell wall thickness added; VI ; Hyphae infected cells through the passage cell; [, VI : Mycelium infect exodermis,
causing plasmolysis; IX : Hyphae formed the peloton. VE: Velamen; EX: Exodermis; CO: Cortex; EN: Inner cortex; F: Alive fungi; DF: Decaying fungi; P peloton;
PC;Passage cell ;CW ; Walls; N: nucleus; PI; Marrow. Bars=50 pm.

B2 R AR M AR B
Fig. 2 Microstructure of mycorrhizae

2.3 HRERGER P AR R R 2 RN RBEEILAE 7 dREA BRI, 2 5125
R T HEEREE AR AWREER TS SRR FRAY 7. 31 £/ F0 2. 54 £5 (P<<0. 05) , Fifi 5 3t AE 1k 8] f) ZE
TR, 43 AR 0.7.14,21,28,35 d 6 AT HIEMK K, X 2 MEENRAE FREEE FE M XRE R
RNA, I S50 3 U A B8k B A A ocDNA SCEE A Pk MR FEN7E 21 d P R BA & 3R, o X5 B 9. 28 £F
ZAHABRITERRE N, LRREEE PCRE  (P<<0.05), MG, 2 MREHREHEAB TR

Mz, X Ra WA EERRSESEYNER  E0W@ 3,

e 10 2 30
KB =
H’éé g gmgg_ 25
2 i o
®E, 7 imlH
£3E 5 WRE s
Bz 2 THE s 2
g " 3 wHEES 10
g2 2 =52 o
Re o ] gEs
B i R e P e E27 A R Al
0 7 14 21 28 35 5 0 7 4 21 28 35
53]

AR |1 Symbiotic time/d

B3 S4XBENBNHERSRESEVLERNERREE

Fig. 3 Differential expression of chorismate synthase and mannose-specific lectin

HEA 1) Symbiotic time/d
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WS RIS R A L E S A N
AR GBS R R BRI, R W2 €M T
AR Y B ARG . TEARI AL B JZE e
BB AAYS RN —ME LS., XEKF
WELEN 4347 T B2 R B 22 45380 i BF A A fH) B 2
FEEECE I B 2245, S B LA £, X AT REE M
FZREEE R D E R — S0 R 2 R 3L
FEAEU R A BN EE K ZEERERRIGER. WR
Y1 R R0 R ER AR A P [7) o) 7 A 32 55 A 4 B 22 gt
WHEME L ARV MEERE ABHR RN C 4115
— T EIRAS BB 22 R W T A, ORI AR K 5 53X
T RER A BB —F R BB R B W AR K
XAEFHEEET. FIMAERURER 1~3 BRI R 40
REE G0 4 I BE i IS, 20 m JSE i 2 B AT e BRAE 4 4K
BRES R R R EA XK. AfINERRE
By EABUR RSN R UL 1~3 J2 40 f) 40 A BE Jin
B AR A — 5 T ¥ A BN A, I — 5 T AT G
R IR R AR L, RIS 38 A Py OB S BB 0T .

J T AR ER LS 2 BHEY M TAEDLE 1%
B ST FI FASE 562 CU A 98K B A At cDNA SCEE, M HR i i
AR R RIREN, FIA B X RS R
HERESS S EYMERX 2 MEEA W B AL,
EE NI EN, 73 X BR-E B Chorismate synthase &
FEE B 42 shikimic acid pathway f2C 5B 2 — , 17 25
HIRBEREVERNGTEREZAER SN EZRE &
W2, 5 H A YA R, SRR AR
AT R B R SRR AN By 2 5 SRR B AR,
BRASHMEEAREELL, 2L, RN, BH
RHKRE LA (HVCS) AREEEH RS R o
WAL 2(HvASa2) K43 32 BR R i 1 (HvCMD) ZE Pk,
SEECR L G LN 43994 DA ) SRR AR 1Y 5 T A s e TR
1o 3R R W S U R 38 78 7 SRR B R B AL A W B
BREAS R R EEEEEAY . EMREN S X
B o SR R A LA 28 7 R SR 21 Rt A B FiF,
UHZIERZRENSRF S5 TSR, Taefe
HRE R ZOCEAE ™= Can s B2 55 & 5L, 7 B
YIMBEERERNREE. A4 X BEEH A
RHEA TR TR, AT R AR ) 4l R A= B () B
H Ry » X 51T & B AR B2 JE 4 MR AR JE 1) 45 R
H—BGIEHSEMEHES 5 T8 ERAR S ARV NER
AT,

TR R — N A B AL E R, H B
SEEHEYNERER A RERMSEORNE
YRR RS B H BN AR RS i & &
0 AR EE FISR AR U B A B R AE T, O AT LR HE AR

B S R A A A RS, Ah I BE R
AL RS R RO 5 2 B M 4 G, ) DL S AN
AR ARG, &, BELIT s B 5 40 P 86 BRF L DA i A 21 95
TR RVE . PR R A R H B A
Y MEERFERNEILERY AN R FF, /] aeig R
PR MR B B ™ A — R B BN 32 5 X
A fEINGE B v B S B U 4R 2R T 22 A e AR R
5 5 AT R

TSR AL A S A BN RS R
BRI B Ot R A B A RE S 54L& R i 4
XMREHEHEEERGSSEYIMERE 2 MR B
TP REE L 7~ A2 A R R S - S 544 8
A5, ot YA 40 M I A AE B B 0 A SR AR
3, S 5B SN #E MR A B 2 R
53 A HLbR A 1 2% B e S LA
BRI R — S ATSE
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Establishment of Dendrobium of ficinale Mycorrhiza System and
the Study on Its Related Gene Expression

MAO Pei-pei,ZHOU Li-ting, WU Lin, WU Jian-bing, WANG Hui-zhong
(Zhejiang Provincial Key Laboratory for Genetic Improvement and Quality Control of Medicinal Plants, College of Life and Environmental

Sciences, Hangzhou Normal University, Hangzhou, Zhejiang 310036)

Abstract: The study focused on the interaction mechanisms between mycorrhizal fungi and host plants. Taking Mycena

dendrobii and Dendrobium of ficinale as materials, the symbiotic system of M. dendrobii and D. officinale was

constructed, The microscopic observation of microsection of symbiont showed that M, dendrobii-D. o f ficinale mycorrhizal

symbiont was established successfully. Simultaneously, the chorismate synthase gene and mannose-specific lectin gene

were tested using fluorescent quantitative Polymerase Chain Reaction,showing that these genes were up-regulated in early

symbiosis stage. The results showed that these genes participate in the regulation of symbiosis. This study laid the

foundation for clarifying the interaction molecular mechanisms between orchid and mycorrhizal fungi.

Keywords: Dendrobium of ficinale ;s Mycena dendrobii ; symbiosis;differential expression
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