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Screening and diversity of resistance germplasm of Dendrobium officinale by
CDDP markers

WU Yong-hui, ZHANG Jun-yi, SI Can, LIN Qing-yu
Department of Bioengineering & Biotechnology, Huagiao University, Xiamen 361021, China

Abstract: Objective Conserved DNA-Derived Polymorphism (CDDP) markers were used in the study of the genetic diversity of
43 Dendrobium officinale and preliminary resistance screening, in order to provide a theoretical basis for the screening of D.
officinale and the selection of fine varieties. Methods A total of 21 CDDP primers were used to amplify the genomic DNA of the
test material with clear and polymorphic primers. Results Sixteen primers generated 151 bands, of which 144 (95.7%) were
polymorphic. The results of data analysis on three population showed that the percentage of polymorphic locus (PPL) were between
65.56% and 82.12%, coefficient of genetic differentiation among natural populations (Gg) was 0.110 2, and the total gene flow (N;)
was 4.035 4. Indicating that anthropogenic factors may also promote the genetic diversity of D. officinale. Conclusion The genetic
diversity of D. officinale was rich, and the results showed that there were eight plants with potentially good resistance among 43
materials.
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CDDP (conserved DNA-derived polymorphism)
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FRac BEA R A2 R H bR IR I B0 1) Th RE 1 2 T b
W, FEFhRichiBh & RE L Z A E
R AN AR CDDP Frid, K
Collard A Mackil £ %4587 WRKY! A4:4 5
FEA DR 0 BB AR S L MY B URIAE 36 85
PR AR ERF #5680 U 50310 21 4651
Y, HESLER Y AT CDDP drid AR K &R, SRIET
S AR RRR B (R R BT SR R AT UM SR A, IR
HIBAE ZREERISEG R, DI A&
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1 #R5AEE
1.1 ##

ERL R R T4 2R T AR 28 08k i A it
IR (Gi's 1~28) K 15 4y (i's 29~43) K
H 28T EERERIT RN, St K2 ke B 2 %
€ N Dendrobium officinale Kimura et Migo.
1.2 5 DNA {£H

%% CTAB I PHRUERZ] DNA, oM i
e BL0.3 g M, IiZbVRER L b, i 2
ER ARG HAA S 2 mL B0 1 800 uL 4 CTi
A CTAB 221 M 30 uL B-3i3k 40, EwiRsl)a
UK 20 ming 4 “C'F 12 000 r/min &0 5 min, 7 b
s AR 65 CTiEh 3 X CTAB 229 A1 30 uL
B-3dk LM, HURESS, 65 CT/KE 1 h, HAWE
WO : 500 pL S 05-F KlE (24 0 1), HifE)E
A 5min, 4 ‘C. 12000 r/min 0> 10 min, %%
THRBFELE, WP ER 3R 0.1 54 3
mol/L NaAc Fl 2 f5 AR A LK LBE, —20 CHiEE
30 min; 4 °C. 12000 r/min 250> 15 min; 70% %
TEYE DNA UUUE 2 K, Eild 15 30 min, fiil 50 uL TE
W DNA;  1%ZIERH BRI DNA 5834E; —20
CIRAT-

1.3 CDDP-PCR R[N {KkZET

BEFLIZEL 3 f3FEE DNA, XFRMNAKRBEH 5

K2 (B, 514, BBAHE. ANTPs. Mg™) 4 K

(R D), JFRHT Li@)IEARRE (R 2), K5
HEATRA IR K SR R LSS, R a i TR R
iE, B4 5-TGGCGSAAGTACGGCCAG-3",
Invitrogen A #] & . PCR R4 94 CHIARE 5
min, 94 ‘CAPE 30 s, 55.7 CiEBk 30 s, 72 CiE
i 1.5 min, 35 MEH, 72 CLEM 10 min, K5 4 C
TRAE o

# 1 CDDP-PCR R{EREHEKE
Table 1 CDDP-PCR factors-levels

SES
KF - - -
Hib/ng Mg mmolL™) dNTPy/(mmolL™) HE&HEHU 514/ (umolL™)
1 20 1.0 0.10 0.5 03
230 15 0.15 1.0 0.4
3 40 20 0.20 15 0.5
4 50 25 0.25 20 0.6
%2 CDDP-PCR EXiRIH&it
Table 2 CDDP-PCR orthogonal design
e — ks
ibng Mg (mmotL™) INTP(mmotL™) AU 3 14)(umolL ™)
1 20 1.0 0.10 0.5 03
2 20 15 0.15 1.0 0.4
3 20 20 0.20 15 0.5
4 20 25 0.25 20 0.6
5 30 1.0 0.15 15 0.6
6 30 15 0.10 2.0 0.5
7 30 2.0 0.25 0.5 0.4
8 30 25 0.20 1.0 0.3
9 40 1.0 0.20 20 0.4
10 40 15 0.25 15 0.3
11 40 2.0 0.10 1.0 0.6
12 40 25 0.15 0.5 0.5
13 50 1.0 0.25 1.0 0.5
14 50 15 0.20 0.3 0.6
15 50 20 0.15 20 0.3
16 50 25 0.10 15 04

1.4 P46

1A= H TBE BC ] 1 %3 BB (5 0.05%
Gold View) HATHLIKS &, HH 120V, &SGR
R,
1.5 HIELE

[ — 51 4 34 1 P A AR, [ — B A 4y
BN E A BA FUEYE, fER—TBAE, A4
ic “17, WAHIE “07, 7E Excel " &7 £ P 5B .



4750 + ¢34

Chinese Traditional and Herbal Drugs 25 48 % 3§22 #] 2017 11 A

H Popgene 32 A #EATIEAE S HM T, it 2
BSOS E % (PPL) MM IERE (VD B
AT LN EL (N Nei’s FeNZREMEFR R (HD.
Shannon’s 15 5% (D BEASBE ZREVE (HD.
BENIER ZREME (HO BRI AL b R AL (G
RUBBERIJER (N 2%, H NTSYS2.1 A, 2%
FHI: (UPGMA) BEAT S M A FARKR 2347,
1.6  IEMRTEIE

X5 2R WRKY 25, MYB 21 ERF 254
BT, FE T SRR A T Y

M 16 15 14 13 12 11 10

i, RTFRIME AN BA AR R ek,
I JE R HAEZ L 2 (http://bioinformatics.psb.ugent.
be/webtools/Venn/) £l &, $k Bk 3 25514
SL IR th v AE A R ek A
2 FEREH
2.1 CDDP [z [z{kZ LK 5|40k

AR 2K A5 CDDP-PCR AR Y 145 1A
AR, M1 ATLAEH 34 44 7. 94 10 SAAME
HXHEREART, o 7, 10 SHFIE, 2 SAAERASK
Uy 5. 6 TN, 8 11~16 G4 Ii EERITY .
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Fig. 1 CDDP system with orthogonal design
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Fig. 2 Gradient annealing experiment
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Table 3 Primer sequence and amplification results
E F1 (5-37) i B % EZ T Sl PPL/%
WRKY-F1 TGGCGSAAGTACGGCCAG 8 8 100.00
WRKY-RI GTGGTTGTGCTTGCC 9 8 88.89
WRKY-R3 GCASGTGTGCTCGCC 9 8 88.89
WRKY-R2B TGSTGSATGCTCCCG 9 9 100.00
WRKY-R3B CCGCTCGTGTGSACG 9 8 88.89
Mybl GGCAAGGGCTGCCGC 12 12 100.00
ERF1 CACTACCGCGGSCTSCG 7 7 100.00
ERF2 GCSGAGATCCGSGACCC 9 9 100.00
KNOX-1 AAGGGSAAGCTSCCSAAG 11 10 90.91
KNOX-2 CACTGGTGGGAGCTSCAC 7 5 71.43
KNOX-3 AAGCGSCACTGGAAGCC 11 11 100.00
MADS-1 ATGGGCCGSGGCAAGGTGC 12 12 100.00
MADS-2 ATGGGCCGSGGCAAGGTGG 10 10 100.00
MADS-4 CTSTGCGACCGSGAGGTG 10 9 90.00
ABP1-1 ACSCCSATCCACCGC 11 11 100.00
ABP1-3 CACGAGGACCTSCAGG 7 7 100.00
St 151 144 95.30
T 9.43 — —
W] CDDP #1c I T8k B AT fishabi A% 22 BEAE 7 B 3L F4 BEEHIE
P2 A5 . ARSI AR, 31 Table 4 Analysis of genetic diversity
ERF1. KNOX-2 fl ABP1-3 ¥ #4cHife/b ol 7 45, ke N, Ne H I PPL/%
514 Mybl #1 MADS-1 %} 12 4%, 514 KNOX-2 1 1.8212 13729 02283 03543  82.12
P gk BPPL, H kA 71.43%, 10 45514 WRKY-F1. 2 1.7616 13175 0.1998 0.3159  76.16
3 1.6556 12690 0.1696 0.2682  65.56

WRKY-R2B. Mybl. ERFl. ERF2. KNOX-3.
MADS-1. MADS-2. ABP1-1. ABPI-3 ] PPL %Jik
100% (% 3).
23 HEARHNEEZHMES R

FRVEANFNG: 43 A AEAS B 3 AN fi, Horp A
A5 1~17 AACEAEE At 1 SR, %i's 18~
28 AZRETARER AN 2 SRR, 5 29~43 (RN %
TOERERFAE SR 3 5 . BRI AL 2 REME A M 4G
KK, JE#E PPL N 65.56%~82.12%, V¥ N
74.61%, S5 AR EGA T (82.12%), AR &
A A (65.56%). fEHE H £ 0.169 6~0.228 3,
P11 0.199, fEf 2 ARl (0.228 3), B
SRR (0.169 6). T4 0.268 2~0.3543, 1y
03128, Jaif H 5JERE PPL K /M8 (£ 4),
BER H b 0224, BEWN Ho o 0.199 3, SEBEE] Gy M
0.110 2, W] Ja gL 73 KPS, FEREE] Ny

h 4.035 4, FUJE B M)A 0 s I R AT, gt AR AR
AT R A .
24 BESH

FeFL—8U%, HNTSYS-pc2.10 X/l UPGMA
%, R 43 kA RS (B S). WIS TR
Fih, 43 AR AR R AT 0.64~0.95, 5t
FRERBS S RO, LA AR T R A+ &
I RENE . LEAILZR S 0.656 47 & 1] LUK 43 fhFEA
R 2 R, 1 REENFR T RIG R A,
552 R EERAREARE R . HA A 2 RACE AR ST
AR RECS TR, ) 0.64~0.95, BEHIHE
BCRR BTSSRI T U B T RO AR 4k, TR
SR RIE 2, ANTR] SRR R DL K 7 B A AR
AR 51 REAMBIERECH 0.672 {1 E, "TLA%
K2, H AWK ET R TR,



* 4752 -

¢ % Chinese Traditional and Herbal Drugs 35 48 % 2822 # 2017 11 A

O\ LI 0O~ N O LI

1O N— s
—

o
[
W

0.64 0.72 0.80 0.88
AR EL

5 ET CDDP #RiCHISRRARBED R

Fig. 5 Cluster analysis of Dendrobium candidum based on
CDDP Marker
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Fig. 6 Principal coordinate analysis
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Fig.7 Screening of potential resistant materials

RS HIEES
Table 5 Filter collection

BEAHELR W JLE
ERF Myb WRKY 8 26+ 10, 22, 23. 13, 3. 9. 41
Myb WRKY 4 30, 28, 31. 43
ERF WRKY 4 2, 40, 4. 5
ERF Myb 5 7. 20, 6+ 39. 38
WRKY 1 42
Myb 5 33, 21, 29, 12, 34
ERF 8 17. 18, 14. 24, 11. 36, 15. 8
41 RN, WA GE 4 8 BRI He A A
BRI BL LR
3 it

3.1 CDDPiRiESIEEH

CDDP & 11 [ 4 S8 10 —Fh H A5 73 FFrid
oA, MXFT ISSR. SSR. SRAP ZERHHLS: TFric
B, HARid st H R — 058 H 2
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