Ml B 5 BF 7T

Forest Research

2020, 33(4): 177-183
http://www.lykxyj.com

DOI:10.13275/j.cnki.lykxyj.2020.04.022

kA%l ( Dendrobium catenatum )
I+Z 72 B AL 6 BO R 4R

AFESR, FrLE', A", KAOTachung®, 5K

H, £

(1. BZEM R E AR, PEMRLEZETE BT, dtat 100091; 2. Gao's Orchid Garden, AV Geroldo Azzoni
905 Rio Acima Jundiai SP, Brasil 13215-840; 3. batiiiB < TR2EK, dbat  100025)

HE: [ B8 ] R AH (Dendrobium catenatum ) W ZIE M4 FHLH], Jdf & 20240 M AL ES I
i [ A% ] DUERSEAR (WT) | 28 Aafin Faamgl (YYG) |« M2 At 20 H a4
(YYW) AWFFex4, it REies . mag s ROLa Ry & e . 43 A BUHSCEE K 1) qRT-
PCR & H#RFF M EIE A/ FOLH . [ &R IYYW BB E S EH BT WT f YYG, [HFH g4
JSEH I T T . 7EMSE SRR B, YYW 2SR &R B E S T WT f YYG, TiEAk
Wk IX . BEJERRBH IX AR SRR LR AE WT Rl YYG & 50 F YYW, Bb4h, gRT-PCR 455t R &b
WhE SRR ( DcHEMF ) . JRINHE SRR ( DCHEMG ) | S3EA M H Wk ( DeCHLH ) 78 YYW Hfg %
FEHEETH. [£18 1YYW h DcHEMF, DcHEMG F DeCHLH 235 (7T Y fifi 2 n b J5 TIT Gk 16 3 3 [ -
BEEG, XFBETHM SR G TR, S8R ARI A BT 2R R

KR M BRI, B ARL MR, HEERE
XEHE: 1001-1498(2020)04-0177-07

FE K S S687 XEktRERD: A
VFZ Y P e s ot e BE A
Py AR RN 3 S SR AR R R A ROE B EH
2 2 5 A R SRR K F A AR B B A A
BHE, BeAh, SRR BIIEVE 2 W E AL ST 1Y =20
FRIR, BRE TR A E RS R AT
FiE bR Z—C1 B, SRS R B A BE
AIE AL B A o8 i A o o SR A B
2R R B By FE AR, HAE
TR N B A= P05 G % L 2153 T R4l i
B 2R, R AEYA BGER 4
PR i ek AR b o B E R RAE A 2 Yy
TR, DTS I R € (R SR AT g szl
PR ik i FRERT, ol Yocik g
PSR ER , Ee AT R & AT A BB (A 11

WeRsH . 2019-11-08  &[EIH . 2020-05-09

BEHea 4580 1920 [Rl), i B SR SR EAR AL
TIEA Y Z B2 R I, R REY
FAR R R R g BAR S LS B A S R L
SEXTAH DA P EA T i el 2P R e R A 3 LA AN
A

22 B} (Orchidaceae) f 4 R MU FR 4B TE . F
&AL AR N ER T 4, HAaAZ R Ak
A RS2 KA LB AR T o I ek
M RASINRAE 2 AL TP AR Rt 257, AR HE = =
AEHREANE, 222 e 2 TAEE T2 MWER Bis
Z—P R, BT ZAE AR R LRI
B, AUIELTE ( Cymbidium ) 022 FIR 22 &
( Cattleya ) "V b MICIRIE, KREM5R EBAHELE
FEACE it Z ML AT IR R 2, IR ARk,

ST H - A 2B SRR BRI AR AR SE ( CAFYBB2019ZB001 )
*EIAER K M, BIEE%. BiE: 010-51384408. Email: 1522968190@qq.com; £ JiE, 1+, BF5E6. FEMIEH 0 R 50 R 2.

LG : 010-62888963. Email: wangyan@caf.ac.cn


http://dx.doi.org/10.13275/j.cnki.lykxyj.2020.04.022
http://dx.doi.org/10.13275/j.cnki.lykxyj.2020.04.022
http://www.lykxyj.com

178 ook B W5 533 %
Wz A filE ( Dendrobium ) WM 288K ETi 3 | 14 MEZEEMBEXERR qRT-PCR E=

R AZ WG . R A ( Dendrobium catenatum )
FE AR BTN TS 55 T 5 th I Z 4 P,
XL 28k KA bR A R A ek R 535 F i s ph
Breli . A, Sk A mBEENAC SN
BN, ARG R A R 2B L SR
TR 5 A

1 MRS 77k

1.1 SRIEFR

B R R A 9B R e R, H
MR B R A GRS S0, ASWESERT AR
#RIGFEAE T EMOL AR B R E T, RO A
DGR, IR AR L
1.2 ERHEHIE
12,1 vt i BEMRIE ol BOE Bk B A i

(WT) . ML ARIFREHLZ (YYG) |

IR AR aAHA (YYW) |, R T]
R YIEGE A ZE R RS L e
Horb g 0375 W B B R R AOSe EDD J - FED
i (Olympus, HAS) FUEHIFARA,
122 PR ZmEMILE R Li 50 107
2, MmN T R RIS HLEE (JEOL,
H A ) XF1 R v i i A B 45+ 3 47 0L 58 N
R,
1.3 MEFRERHEFEYRSENNE

A 58 R AR B 45 B2 A it % R PR EURT Y i
TR, A [] b PR BAH: 1 S 56 A ) -
ERR, SRIGHIH 80% INERIEATH 4R ZEAEHL, it
UV2310 IT 73606 BE T3 3l S ORI AE 663
646. 470 nm 1Yy OD fH. HcJm, MM
AR F LA 2R R 5. M4 Bogorad™!
[ 7 5 X6 S 55 A i b IH €8 % JR (Porphobilinogen,
PBG). JR Ab #k J5i 1T (Uroporphyrinogen I,
UrogenlIl) #1 2§ Np Bk III(Coproporphyrinogen I,
Coprogen Il #EATHE AN F 5 E . AR Lee 555
(977 25 % S B A i B B R IX (Protoporphyrin IX,
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Yy d 20 , FHF] FH Omiscshare tools (http://
omicshare.com/tools/) X} % #& i/ 17 Student's paired
t-test,

1.41 % RNA #RFEAMN  F SR E SDS
205 4 S B0 A P A EL RNAL il NanoDrop
2000 A OEETT (Thermo Scientific Inc., USA ) X
RNA B FHATHEI, ODy60050=1.8. ODsg01030=
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R 3

142 A*BE# qRT-PCR £%& F|/] EasyScript
One Step gDNA Removal and cDNA Synthesis
SuperMix qPCR ( &34, THE) [R5l G
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() Primer-BLAST #1519t (£1) o LA Del8S
Vi N2 2 R S8 #EAT AR 4L o AR 96 TaKaRa
TB Green"™'PremixEx Taq™ {5l (TaKaRa,Japan )
5 Ui B 5 % & LightCycler480 System ( Roche,
USA ) [ qRT-PCR iz 17187 472 A ) qRT-PCR
E o RN RAE A L B AT 3 AR
B, JFFFH Omiscshare tools (http://omicshare.
com/tools/) ¥ 1T Student's paired #-test,

x1 MHEZEEHHEXERER qRT-PCR 3| ¥1F 75
Table 1 The primer sequences of chlorophyll biosynthesis
related genes for qRT-PCR

H 2 A GIEY RS 51751
Gene Primer name Sequence(5¢-3°/0
DcHEMB FP-HEMB GCTTACTAGACGTCCTCGTCG
RP-HEMB AAGCAACCTGGCATAGCTCC
DcHEMC FP-HEMC TCCCTTGTGAGAATCGGCAC
RP-HEMC  GCTCCGAGTGTGTTGCCATA
DcHEME FP-HEME CCTATGGCGAGCGAACAGAG
RP-HEME =~ CAGAGAACCCACTTCTCGGC
DcHEMF FP-HEMF ACGCTCACTCCTCTCAATGC
RP-HEMF  TGTATCAGGGCGCTCGTTTT
DcHEMG FP-HEMG GGCCCTAATAGCTTCCAGCC
RP-HEMG  GGCCCTAATAGCTTCCAGCC
DcCHLD FP-CHLD GGGATCGCCATTTCGGGTAA
RP-CHLD GGACGGGTCTGCATTTGCTA
DcCHLH FP-CHLH CTTCGAGCTCGTCGGATACC
RP-CHLH ATGAAAATGTTGGCGGTGGC
DcCHLM FP-CHLM GTCGTCCGCGAGTACTTCAA
RP-CHLM  CTTGTTGACGCCTTCGGTTG
Dcl8S FP-18S CCAGGTCCAGACATAGTAAG
RP-18S GTACAAAGGGCAGGGACGTA



http://omicshare.com/tools/
http://omicshare.com/tools/
http://omicshare.com/tools/
http://omicshare.com/tools/
http://omicshare.com/tools/
http://omicshare.com/tools/
http://omicshare.com/tools/
http://omicshare.com/tools/

55 4 1)

HBER, 4. PPGRHE (Dendrobium catenatum ) M2 FE MK IR R 179
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FIFH SPSS 13.0 55 Excel 2010 %4 PRG3R EA T
Geit 7 2250, KR g R H Comparative CT
CANCY S R ARRCT

2 RGN

2.1 MHZERTLHEMEHRZLEER

IEE R AR oy aeske (K 1a) ,
2R B A A I DU HR 3T R TR AR 11 8 2R L
sBE (B 1b, ¢) o XTI R UI T ) 2 O 52 45
RN IEEEE AR (WT) Fit 285 A bt

RFgEHL (YYG) BYFAL T 780 T 2% 6 4i i
(El1d. e) , MM ARMZAEHE (YYW)
FREBAL A A AR SR E A (1B 1F) o XX
L ZH 224 L ) N P S MRS s . WT I YYG
FR I S A L AR A R BRI, R N & & HES B
FrRYIRL F Z AR, JeR Bk (B 2) ;
M YYW RIS OR I 2 E0) — e, RNk A
JE RS ARSI ECR AR B ELHE ORI, SR ok,
Z (F2) . X R g R FRear WT
YYG & & Kbty ar ot gk H HAT ALY i 2

YHIZERE, T YYW U SRR A

e oa, WAREKEAM (WT) ; b, WASKEAM (Mutant) 5 o, FFAREE AR 28 EARSREAIRA (YYG) Fl
FEIA (YYW) 5 do e £002 WT. YYG FIYYW B IE5H
Notes: a, Wild type of D. catenatum (WT); mutant type of D. catenatum (Mutant); c, the leaf of WT, the green parts of mutant leaf (YYG) and
the white parts of mutant leaf (YYW); d, e, f The microscopicstructure of WT, YYG and YYW leaf, respectively.

B 1 MZEMERS%EABNESEHENMN R EMIE

Fig.1 The morphological characteristics and microscopic structure of normal and mutant D. catenatum leaves

TE: GL, ZERR)Z; P, JEMIRL; T, ZRBEAILE,
Notes: GL, grana lamella; P, plastoglobuli; T, thylakoid grana.

B2 AHEHRENEEMEEYE

Fig.2 The ultrastructure of chloroplast in D. catenatum leaves

22 MEEMEREREZAREEYRNEPE MNEK
SENE
M E RS PREEME TR WT R

YYG Z B4R a, P4 b, RS R
BN ESELHEZES, HEMNHEEST YYW
(E3) . X450 0R YYW 4 &5 a7 3]



180 Mook B

R

33 %

TRAAS, SRR T H A A S AR AR R U
YYW LT B0A S0 40 i 1 45 5%

20
18F "WT
’ “YYG N
L6F yvyw i
14}
~12t
;140 s
15 =08
0.6 F
04}

02

HEERETE
Photosynthetic pigment content

o
sk Il
3
| | k

Chla Chlb Chl

{i: Chla, Chlb, ChlFll Car JPHIFIRHERE a. HERE b, KHERRET
FAE MR MR 3 AN Y EE R o FOR p<0.01,
Notes: Chla, Chlb, Chl, and Car represent chlorophyll a, chlorophyll b,

chlorophyll, and carotenoids, respectively; Data are the mean + SD

ok
e |

from three biological replicates; “**” represents p<0.01.

B3 FEAMRTAERARHAFPLERENEE
Fig. 3 Photosynthetic pigments content of
WT and mutant leaves
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Fig. 4 The content of chlorophyll intermediates in WT and mutant leaves
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Fig. 5 The relative expression of some chlorophyll
biosynthesis relative genes in WT and mutant leaves
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A Preliminary Study of Yeyi Mechanism in
Dendrobium catenatum Leaves

ZHENG Bao-giang', QIAO Hong-juan', LI Bai-jun', KAO Tachung’, ZHANG Yan®, WANG Yan'
(1. Key Laboratory of Tree Breeding and Cultivation of National Forestry and Grassland Administration, Research Institute of Forestry,
100091, China; 2. Gao's Orchid Garden, AV Geroldo Azzoni 905 Rio Acima Jundiai SP,
100025, China)

Chinese Academy of Forestry, Beijing

Brasil 13215-840; 3. Beijing Electrical Engineering School, Beijing

Abstract: [Objective] To find the mechanism of Yeyi (a mutation of de-greening) of Dendrobium catenatum leaves
and provide information for breeding novel orchid cultivar. [Method] The normal D. catenatum leaf (WT), the green
parts of mutant leaf (YYG) and the white parts of mutant leaf (YYW) were used to study the molecular mechanism of
Yeyi formation by observing the microstructure, the quantification of chlorophyll and its precursor, and the quantitat-
ive real-time PCR (qRT-PCR) of chlorophyll biosynthesis related genes . [Result] There was almost no green cell
and the cellular structure of chloroplasts appeared abnormal in YYW. Among the precursors of chlorophyll, the cop-
roporphyrinogen Il content in YYW was significant lower than that in WT and YYG, whereas the contents of proto-
porphyrin IX, Mg- Protoporphyrin IX and Protochlorophyllide in WT and YYG were higher than that in YYW. In ad-
dition, the qRT-PCR result suggested that the expressional levels of DcHEMF, DcHEMG, and DcCHLH were signi-
ficantly down-regulated in YYW. [Conclusion] The down-regulated expression of DcHEMF, DcHEMG, and
DcCHLH prevents coproporphyrinogen Il from flowing into chlorophyll biosynthesis in YYW, which will lead to
the decrease of chlorophyll content and is the main reason for appearing the phenotype of Yeyi in D. catenatum.

Keywords: Yeyi; ornamental characteristic; Dendrobium catenatum; chlorophyll; gene expression
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