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DNA Molecular Evidences of the Hybrids between Paeonia
rockii and P . suffruticosa Based on ISSR Markers
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Abstract  Paeonia rockii is considered to be one of the main progenitors of Chinese tree peony cultivars
and hybridization is likely to be the most important way for incorporation of genetic composition of
P . rockii. However mno molecular evidence has shown relatedness of woody peony cultivars to P . rockii so
far. In this study P. rockii was used as a maternal parent crossing with other three Chinese woody peony
cultivars  P. suffruticosa’ Hai Tang Zheng Rong’  P. suffruticosa’ Yan Zhi Hong' and P. suffruticosa
Sheng Dan T’ as paternal parents. The relationships between the F, hybrids and their parents were an-
alyzed using ISSR  Inter-simple sequence repeat markers. Our results showed that ISSR fragments present
in both parents were detected in the genomes of the F; generation. Therefore it is possible that some Chi-
nese woody peony cultivars with a large black-purple bloich at the lower part of petals originated through
hybridization with P. rockii as a parent. Our results also suggest that ISSR markers are useful for identifi-

cation of hybrids and classification of cultivars.
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Paeoniaceae Paeonia L. Section Moutan DC
1992 1999
1997
1999 1999 RAPD P . ostit
T. Hong et J. X. Zhang P.qiui Y. L. Pei et Hong P. dec-
omposita Hand . -Mazz . P . yananensis T. Honget M. R. Li P.j-
ishanensis T. Hong et W. Z. Zhao
1984 2002 DNA
1995  Hosoki 1997 1999 2001 2002 1990
1997 1999
1997 1999
1999  ISSR Inter-simple sequence repeat
Godwin 1997 P . rockii
ISSR 1 DNA 2
DNA
1
1.1
15 P . rockii
2 12 3 ‘ ' P.sufffuticosd Hai Tang Zheng Rong’
' P.suffruticosd Yan Zhi Hong ' P.suffuticosd Sheng Dan Lu’ 3
F
F, 1
1.2 DNA
CTAB  Doyle and Doyle 1987 2001 DNA 2.0 mol/L
NaCl 70  ISSR 4 PCR
C 1 ISSR-01 CA (RG 50C 2 ISSR-03 CT g3RC
52C 3 ISSR-04 CT 4RG 52°C 4 ISSR-05 CTC ,RC 48C R=A/G
1.3 ISSR-PCR
ISSR-PCR T-personal 48  PCR Biometra®  made in Germany 25 ul PCR 25
ng DNA 10 mmol/L Tris-HCl pH 8.3 50 mmol/L KCl 2.0 mmol/L MgCl, 1 mmol/L ANTP 0.2 pumol/LL

1U Taqg DNA Taq TaKaRa Biotechnology ~Dalian Co.
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Ld. PCR HUC 3min HUC 40 s 15s 712C 1.5
min 38 72°C 8min PCR 2.0% Promega 1x TBE 3
V/em 3.5h Ethidium bromide EB BIO-RAD
1.4
200 ~ 1 200 bp PCR Quantity One Version 4.2.1
1 0 0 1
DNA 2 IS01 - 885
ISSR - 01 PCR 885bp DNA ISSR
1
Table 1  Materials used in the study
Name Major characteristics Source
No. of plant
ro 3
P. suffruticosd  Hai Tang Zheng Rong’  Chrysanthemum-like flower form light red ~ Heze City ~Shandong Province
2 ¥
P. rockii Single-petal white flower with purplish red ~ Mt. Taibaishan Shaanxi
blotches at the lower part of petals. Province
3 X
P.rockii X Hai Tang Zheng Rong’ Seedling Artificial cross
s s

P. suffruticosé’ Yan Zhi Hong'

Pavilion-like flower form  carminated and

sleek flower.

Heze City Shandong Province

5 %
P.rockii % Yan Zhi Hong Seedling Artificial cross
6 : 3
P. suffuticosd Sheng Dan Lu’ Pavilion-like flower form purplish pink ~ Heze Gity Shandong Province
] ) flower.
P. rockii %_Sheng Dan L’ Seedling Autificial cross
2
2.1 ISSR-PCR
DNA
1 2
2002
4 ISSR 1 ISSR 2
‘ ' 53
26 2 2 1S03 - 862
S04 - 751 2 4 IS01 - 1010  1S01 - 605  1S01 -
560  1S03 - 605 2 7 ISO01 -
585 IS01-545 1IS03-1150 1S04 —940 1S04 -910 IS05 - 841 IS05 - 641
10 70% 7
IS01 — 360 1S03 - 772 1S04 — 766 1S05 — 920 IS05 — 778 1S05 - 673 IS05 -
574 63.6% 3
IS03 - 663 1S04-710 IS04 - 612 2
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1 DNA ISSR
A ISSR-01 B ISSR-03 C ISSR-04 D ISSR-05
1= Y 2= $ 3= X "R
4=" Y 5= X " F 6=" b 7= % " F,

M 100 bp Ladder DNA
Fig. 1 DNA amplification patterns of the samples of the cross combinations by ISSR primers
A ISSR-01 primer B ISSR-03 primer C ISSR-04 primer D ISSR - 05 primer.
Sample numbers shown in the photos are as follows 1= P.suffruticosa’ Hai Tang Zheng Rong’ 3 2=P.rockii ¥ 3=
P.rockii X Hai Tang Zheng Rong'  F, hybrid 4 = P.suffruticosd  Yan Zhi Hong' 5= P.rockii X Yan Zhi Hong' ¥, hybrid
6= P.suffruticosa’ Sheng Dan Lu' & 7= P.rockii ¥ Sheng Dan Lu’ F, hybrid . M is 100 bp Ladder DNA size marker.
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2 4 ISSR DNA
Table 2 Comparison of DNA fingerprints of the hybrids and their parents based on ISSR-PCR by 4 primers

N : ; N : ; N
Marker ‘ Hai Tang  P.rockii ‘ "' Yan Zhi Hong' ° ! ‘ Sheng Dan
code Zheng Rong’ 2 P.rockii x Hai 2 P rockii x W 2 P . rockii x

S Tang Zheng Rong’ * Yan Zhi Hong' * Sheng Dan Lu’
1S01 - 885 — —
1S01 - 865 — —
1S01 - 645 — —
1S01 - 605 — —
1S01 - 585 — —
1S01 - 545 — —
1S01 - 380 — — — —
1S01 - 360 — —
1S01 - 325 — —

1803 - 1150 — —

1S03 - 1080 — — — —
1S03 - 1020 — — —
1503 - 820 — —

1503 - 780 — —
1803 - 772 — —

1503 - 726 — —
1503 - 645 — —
1S03 - 605 — —
1S03 - 560 — —

1504 - 940 — — — — — —
1504 - 910 — — — — — —
1504 - 766 — —

1S04 - 710 — —

1S04 - 650 — —
1S04 - 612 — — — —
1805 - 920 — —

1505 — 841 — — — — — —
1805 - 778 — —

1805 - 673 — —

1S05 - 641 — —

1505 - 574 — —

ISSR

Notes  the ISSR marker codes are locus showing clearly molecular evidences for identification of the hybrids ~ with the omission of single

bands and the bands shared among the three individuals of each cross.

‘ ' 56
23 2 5 IS01 - 339 1S03
- 1150 1S03-780 1IS03 -663  ISO4 — 751 2 10
IS01 - 1010 ISO1 —885 IS01-560 ISO1-360 ISO3-772 IS03-685 IS03-645 IS05
- 815 IS05-778  IS05 - 673 2 9

IS01 - 865 ISO1—380 IS03-1080 IS03-560 IS04-940 1IS04-910 IS04-710
IS04 - 612 1S05 - 841 14 64.3%
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4 IS01 — 645 1SO01 -325 1IS03 - 1020  ISO5
- 820 14 28.6% 2
ISO3 - 862  ISO4 — 792 2 ‘ '
51 21 2 2
IS03 - 1150  IS03 - 560 2 8 IS01 -
1010 1IS01 -766 1SO01 -360 1IS03-820 1ISO3-772 1ISO5-815 1IS05-778  1IS05 - 673
2 7 ISO1 - 380 1ISO3 — 1080 1S03 -
780 IS04 -940 1S04-910 1IS04-612  IS05 - 841 9
77.8% 7 ISO1 - 855 1IS01 - 605 1S03 -
1020 1S03 -726 1S03 -645 1IS03-605  IS04 - 650 15
46.7% 2 IS03 - 862  IS04 — 710
DNA
3
Zhou 1990 1998
1999
DNA
1997 1999
2003 DNA ISSR
1997. M. 8 16
1999. M . 59—62
2001. M . 9—25
Chen XM Zheng GS Meng 1. 2002. RAPD-PCR analysis of genetic diversity of different color 35
tree Paconia cultivars ] . Sci Agric Sin 35 546—551
Chen XM Zheng GS Zhang SW 2001. RAPD analysis of tree peony cultivars J . Acta Hort
Sin 28 4 370372
Duan SH Man JN Zhu YC 2002. Genetic analysis and identification of hybrid rice HI-type
Honglian-2 and their backbone parental with RAPD markers ] . J Wihan Bot Res 20 3 17—
178
Hong DY Pan KY 1999. Taxonomical history and revision of the Paconia sect. Moutan Paeoniaceae  J .
Acta Phytotax Sin 37 4 351368
Hong T Zhang JX Ll et al 1992, Study on the Chinese wild woody peonies. | new taxa
of Paeonia L. sect. Moutan DC ] . Bull Bot Res 12 3 223234
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