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System Optimization and Genetic Diversity of Different Color
Paeonia rockii by CDDP Markers

CHEN Yan, LI Wanru, TANG Hong"

(Gansu Agriculture University Academy of Forestry, Lanzhou, 730000)

Abstract; CDDP molecular marker was used to analysis genetic diversity of 47 Paeonia rockii DNA. The
results showed that; (1) the orthogonal experimental design was used to optimize CDDP amplification sys-
tem on P. rockii resources in primers and template DNA. A suitable CDDP reaction system was estab-
lished : the CDDP reaction mixture, with a total volume of 20 L, consisted of 10 L. of 2XEs Taq Master-
Mix, 1.5 puL of 1. 0 pmol/uL primer, 4 uL of 15 ng/ul. DNA and 4.5 pL of ddH,O. (2)19 of 21 primers
yielded 112 bands, 97 were polymorphic which accounted for 86. 61% of all bands. (3) The results of UP-
GMA showed that: 47 P. rockii were grouped together with the same color in general. The similarity in-
dex value was 0. 72~0. 95 which showed the similarity degree among 47 P. rockii was high and the differ-
ence degree was low. In total, CDDP molecular marker was suitable for analyzing genetic diversity of P. rockii.
The emergence of specific bands could provide theoretical basis for further study the identification of P. rockii.
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Table 1  Varieties information of Paeonia rockii used in this study

45 No. i AP Cultivar 1, Flower color R Flower type
1 3 #% Fenlou o Pink B 5 Crown form
2 £1. 3 Honglian 21 f4 Red M £ Lotus form
3 EE¥EMH Yuguanlandai 9 (% White 5 Crown form
4 FREEK I Yuloucangjiao {5 White T £ Lotus form
5 4l Zuifei ¥ {8 Pink B # Crown form
6 KA A€ Tiannvsanhua 21 4% Red 5% Crown form
7 #§ % Haihuang M Yellow 25 £ Chrysanthemun form
8 K1k 4 Tianshanxianv 3 f4 Pink Z5 Bk Hydrangea form
9 4 [ #E B Dianjinbaiyanwei 9 {7 White 453k % Hydrangea form
10 2B F5 Zigongchunxiu £46, Purple 3§ 4£ % Chrysanthemun form
11 A Yuguancaidai 1 {5 White 5 Crown form
12 M IEII Heiyuanshuai & White R Single form
13 4 4R Jinhuanyinxian 241 44, Purplish red B 5% A Crown form
14 29 Zihai £ 44, Purple FEH: ! Anemone form
15 213 )X = Honghaifengyun 9 (0 Black FEAEA Anemone form
16 pu il Sichuan #5 €8 Pink B Al Single form
17 ¥y BB % Fenloupiaocai 5 €6 Pink B 5 A Crown form
18 #+ R 25 Danfenglingkong 18 White i/ Lotus form
19 H 22T 2 Qingsiwanlv 3 {7, Pink % I Rose form
20 9 BE 5 3% Baibilanxia 21 {7 Red i AE %! Lotus form
21 vK1l1 35 % Bingshanfeicui £ 9 45 Purplish black Z5 3k Hydrangea form
22 PAH Lixiang 2148, Red 253k % Hydrangea form
23 & B 5K 4 Xuelicangjin 3 fa Pink BIgH Crown form
24 % 4 BB Heifanvlang 18 White HE Al Single form
25 E M Yuyebai 1 {4, White PR Single form
26 49k ¥% 5 Jinbodangyang {0 White A Crown form
27 #EBE M Zongbanbai H {7 White HgE Rl Single form
28 W5 5 4 Lantadianjin W A7, Blue 25 A Crown form
29 34 6Ky Juhuafen 1 {4 White FEAEAY Anemone form
30 JE# fE Beijixiong Hi {1 White FLIRFEL Single form
31 Wi i Lanhe W5 {4 Blue HE Al Single form
32 7K 1L %5 # Bingshanxuelian 9 f8, White B M Single form
33 #t 2 Huangyun H At Yellow 7 W Rose form
34 35 16 # Juhuahuang H At Yellow FEH: M Anemone form
35 16 | 4> Huaxiajinlong A Yellow B Al Single form
36 T8 B¢ Huanghelou M Yellow B 5 A Crown form
37 4% Mochou M5 Black B A Crown form
38 T B ¥ Longshouhei M (a Black PR Single form
39 R E % Mohaiyinbo {7 Black FEH: % Anemone form
40 KXz Damofengyun & {5 Double color fii £ A Lotus form
41 TS £ Wuyanliuse 42 4, Double color Z5 Bk H Hydrangea form
42 Mk Heimei 1 Black i AE /! Lotus form
43 FIFE —#f Hepingerqgiao 3 {7, Pink BIg M Crown form
44 R Heitiane M5 Black %4 Chrysanthemun form
45 #56 E ¥k Moguanyuzhu {7 Black 2R Crown form
46 # Mohai 5 Black FLHEA! Anemone form
47 HIEH Yeguangbei W fa Black PR Single form
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Table 2 Details about CDDP primers used to assess genetic diversity in P. rockii

55 RS - [
motif /bp temperature/ C
GKSCR MYBI1 Prl GGCAAGGGCTGCCGC 15 80 51.6
MYB
GKSCR MYB2 Pr2 GGCAAGGGCTGCCGG 15 80 47.9
WRKYGQ WRKY-F1 Pr3 TGGCGSAAGTACGGCCAG 18 67 48.7
GKHNH WRKY-R1 Pr4 GTGGTTGTGCTTGCC 15 60 46. 6
TTYEG WRKY-R2 Pr5 GCCCTCGTASGTSGT 15 67 49. 6
WRKY
GEHTC WRKY-R3 Pr6 GCASGTGTGCTCGCC 15 73 49. 6
TTYEG WRKY-R2B Pr7 TGSTGSATGCTCCCG 15 67 50.0
GEHTC WRKY-R3B Pr8 CCGCTCGTGTGSACG 15 73 50.9
HYRGVR ERF1 Pr9 CACTACCGCGGSCTSCG 17 77 57.8
ERF AEIRDP ERF2 Pr10 GCSGAGATCCGSGACCC 17 77 49.9
WLGTF ERF3 Prll TGGCTSGGCACSTTCGA 17 65 53.6
KGKLPK KNOX-1 Pr12 AAGGGSAAGCTSCCSAAG 18 61 49.6
KNOX HWWELH KNOX-2 Pr13 CACTGGTGGGAGCTSCAC 18 67 50. 6
KRHWKP KNOX-3 Prl4 AAGCGSCACTGGAAGCC 17 65 44. 6
MGRGKV MADS-1 Prl5 ATGGGCCGSGGCAAGGTGC 19 74 53.6
. MGRGKV MADS-2 Prl6 ATGGGCCGSGGCAAGGTGG 19 74 62.4
MADS LCDAEV MADS-3 Prl7 CTSTGCGACCGSGAGGTC 18 72 -
LCDAEV MADS-4 Pr18 CTSTGCGACCGSGAGGTG 18 72 53.7
TPIHR ABP1-1 Pr19 ACSCCSATCCACCGC 15 73 52.5
ABP1 TPIHR ABP1-2 Pr20 ACSCCSATCCACCGG 15 73 ——
HEDVQ ABP1-3 Pr21 CACGAGGACCTSCAGG 16 69 44.5
®3 PCREXRWFITH
Table 3 Orthogonal design for PCR
b2 2XEs Taq FiH DNA & ik L7 as HB4liK
Treatment MasterMix/pL Content of template DNA/ng Content of primer /pmol Distilled and deionized water/pL
1 10 15 5 8.5
2 10 15 10 8.0
3 10 15 15 7.5
4 10 15 20 7.0
5 10 30 5 7.5
6 10 30 10 7.0
7 10 30 15 6.5
8 10 30 20 6.0
9 10 45 5 6.5
10 10 45 10 6.0
11 10 45 15 5.5
12 10 45 20 5.0
13 10 60 5 5.5
14 10 60 10 5.0
15 10 60 15 4.5

16 10 60 20 4.0
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‘11 DNA Bifi it 60 ng. 519 & 0y 15 pmol. f
J5 W 7 S BEAE S CDDP S e A4 %2 0 : PCR AU
MAERZR 20 L, i 4135 2 X Es Tag MasterMix [if§

2.1

10

(&R 10 pL, 1. 0 pmol/ul BI# 1.5 ul, 15
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2.3 5|¥iRNRERIEIE

IR KOS e PCR 4736 45 i R R 3
B R B AR PR R R A AR R A S B
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PEMZE G . A SEE LU A DNA BB % BT A 5]
Yy 119 J 3 1R R BE HEAT 0 L B8 PR TE 2 00 BR
B LKA E . UL Pri8 514 k), Hofe 47.4.48. 1,

11 12 13 14 15 16 M

2000 bp

1000 bp
750 bp
500 bp

250 bp

100 bp

1~16 X[ 3 3 g ALBES ; M. DL2000

A1

IEZZ B T A 9 1 45

1—16 was correspond to those treatments listed in Table 3; M. DL2000 plus

Fig. 1

1 2 3 4 5 6 7 8 9 10 11

12 13

The results of orthogonal design

14 15 16 17 18 19 20 21 M

2000 bp

1 000 bp
750 bp
500 bp

250 bp

100 bp

1~21 5|4 1~21;M. DL2000
B 2 21 5| Y% S BE A PR FD C BR AL (P HE 25 2R
1—21 primer 1—21; M. DL2000

Fig. 2 The amplification of 21 CDDP primers to P. rockii cultivar ‘Zuifei’
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. 1000 bp
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Fig. 3 The annealing temperature screening

of primer MADS-4 (Pr18)

2.4 COPDPHFIRiZEELERBEAMMHERS
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Pl —ded g 112 &4, b 28440 97
L2 R A 86.61%, PIC J& i 3L A8 57
BESMKHZESFEESR®NIER: 2 PIC > 0.5
b 7Rz AL 5 R E 2 AR 0. 25<C PIC <
0. SE MR 7Rz AL A 2 B 2 84 2 PIC <C0.25
B W RoR %A 8 R A 2 8. A8 59 PIC
{HE RN 0.81(Pr1l) , H/IME H 0. 50(Prl6) , I (H
0. TA LI AT £33 BB T 5 R ) AR S K58

B UPGMA R 25017 (& 4) A A1, 47 {73 28 BE 4
FF B a8 A% AR R B fRYE 2 0. 72~0. 95, - 138t
AL R BN 0. 835, MR B FE i st e ZRE TR .
ML LR BN 0. 72 B, T SR bR R N
Ho 55 1 2 45 AR S A AL 58 T 2 2 A

F4 CDDP3S|¥HEER
Table 4 The amplification results about CDDP primers

PR o L A £ L
g (SRR wspgrn zmmee NERTE O SITER 0w
. bands special bands special bands/ %

Prl 7 7 100. 00 0 0.00 0.77 7
Pr2 6 5 83.33 0 0. 00 0.77 5
Pr3 6 4 66. 67 2 33.33 0.76 2
Pr4 7 7 100. 00 1 14. 29 0.78 2
Pr5 7 7 100. 00 2 28.57 0. 80 11
Pr6 7 7 100. 00 4 57.14 0.69 5
Pr7 8 8 100. 00 5 62. 50 0.74 5
Pr8 6 6 100. 00 1 16. 67 0.75 6
Pr9 6 6 100. 00 2 33.33 0. 68 2
Prl0 6 4 66. 67 0 0. 00 0. 80 0
Prll 6 6 100. 00 0 0.00 0. 81 13
Prl2 7 7 100. 00 5 71. 43 0.74 2
Prl3 5 4 80. 00 1 20. 00 0. 65 2
Prl4 5 2 40. 00 1 20. 00 0. 80 1
Prl5 6 4 66. 67 0 0. 00 0.78 4
Prl6 3 2 66. 67 2 66. 67 0. 50 1
Prl8 6 6 100. 00 0 0. 00 0. 80 11
Pr19 4 3 75. 00 3 75. 00 0.75 3
Pr21 4 2 50. 00 1 25. 00 0.74 1

it Total/ 112 97 86.61 30 26.79 0.74 83

144 Average
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AEMIL R R Genetic similarity coefficient
R 5 R 3% 1
K4 47 TR PH AR R UPGMA R 2843 17 &
Material number is shown in Table 1

Fig. 4 Dendrogram obtained from 47 P. rockii genotypes based on UPGMA analysis generated by SM

1 2 3 4 5 6 7 8 9 10 I1 12 13 14 15 16 17 18 19 20 21 22 23 24 M

2000 bp

~-~-- !.— - | S - - 1000 bp
---- 750bp

500 bp

250 bp

100 bp

1~24 % % 1 b4 4 %5 s M. DL2000
Bl 5 555 MR il i s 14

1—24 was correspond to sample numbers listed in Table 1; M. DL2000

Fig.5 The amplification of Pr5 primer to individual of P. rockii
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0.95

1, CDDP 5| 4 %22 BE4H: PRG54 0~13 Z 8], YR TR . TP s R OLE 5,
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