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Molecular evidence for the interspecific relationships in
Paeonia sect. Moutan PCR-RFLP and sequence analysis

of glycerol-3-phosphate acyltransferase GPAT gene
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Abstract A portion the big intron between exon 5 and 6 ca. 2 kb of glycerol-3-phosphate acyl-
transferase GPAT gene of 15 wild tree peony accessions collected from 15 populations which rep-
resent all the eight wild species in sect. Moutan was analyzed using PCR-RFLP technique and
this portion of nine accessions which represent also all the eight wild species was sequenced for a
better understanding of the interspecific relationships in this section. A reduced-median RM net-
work of sect. Moutan was constructed with Network 3.0 computer program using the PCR-RFLP da-
ta obtained from the digestion experiments of 12 selected restriction enzymes. Both maximum parsi-
mony MP and neighbor-joining NJ trees of sect. Moutan were constructed with PAUP" 4.0
program using the sequences newly obtained in this study and from GenBank. As a result a well re-
solved and highly supported gene tree of sect. Moutan by bootstrap values was obtained. The tree
is basically in accordance with that constructed from morphological data. The phylogenetic relation-
ships among species in sect. Moutan are discussed in detail .

Key words Paconia sect. Moutan interspecific relationships molecular evidence.
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Paeonia L. Paeoniaceae 3 sect. Paeonia sect.

Onaepia Lindl. sect. Moutan DC. Stern 1946 8 3
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veitchii Tynch D. Y. Hong & K. Y. Pan
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1
Table 1 Source of materials
/1D
Taxon Abbreviation Voucher/ID Provenance
rot 16”
Paceonia decomposita ssp. D. Y. Hong et al. Pengzhou  Sichuan
rotundiloba D. Y. Hong H02016
sze AY016276
P. decomposita Hand.-Mazz. Barkam  Sichuan
ssp. decomposita
P. szechuanica W. P. Fang
jis 777 Z. Q. Zhou
P. jishanensis T. Hong H02077 Lanzhou Gansu
& W. Z. Zhao
P. suffruticosa ssp. spo AY016274
spontanea  Rehder Jishan Shanxi
S. G. Haw & Lauener
qiu 80" Z. Q. Zhou
P. quu Y. L. Pet & HO02080 Lanzhou Gansu
D. Y. Hong
ost 106"
P. ostii T. Hong & D. Y. Hong & K. Y. Pan Lushi Henan
J. X. Zhang H02106
ost 78 Z. Q. Zhou
H02078 Lanzhou Gansu
yin 1177
P. suffruticosa ssp. K. Y. Pan & Z. W. Xie Chaohu  Anhui
yinpingmudan D. Y. Hong H9701
K. Y. Pan & Z. W. Xie vin 118 D. Y. Hong
H97010 Song Xian Henan
roc 1217 D. Y. Hong et
P. rockii S. G. Haw & al. Neixiang Henan
Lauener T. Hong & J. J. H97015
Li ex D. Y. Hong ssp. rockii 1oc 76 7. Q. Zhou
H02076 Lanzhou Gansu
roc AY016280
Wen Xian Gansu
tai 1227
P. rockii ssp. taibaishanica D. Y. Hong et al. Mt. Taibaishan Shaanxi
D. Y. Hong H97058
tai 74 Z. Q. Zhou
H02074 Lanzhou Gansu
del 1237 S. L. Zhou
P. delavayi Franch. H02123 Nyingchi  Xizang
del 11 D. Y. Hong et al.
H02011 Pengzhou  Sichuan
del AY016270
Lijiang Yunnan
lud 124™ S. L. Zhou
P. ludlowii Taylor & Stemn HO2124 Nyingchi  Xizang
D. Y. H
one lud 83 Z. Q. Zhou
H02083 Yuzhong Gansu

* Asterisks indicate the sequenced accessions.
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GAFe5 5'-CCCTGTTCTCTGGAATGGAAG-3' GARS 5'-CATGCTGAATGG-
CTTGCAAAG-3" Tank & Sang 2001 1 94C 4mn 2 94 °C 1 min
59°C 45s 72 °C 2 min 2 4 3 94°C 20s 57°C 45s 72°C 2 min
3 30 4 72 °C 10 min PCR

GenBank GPAT GenBank

Nos. AY016270 AY016276 AY016280 AY016274 GAF2 5'-GACGAT-
GATATYTTCATGC-3’ GAR1 5'-TTTGAGACACAGAAGCACC-3’
Pharmacia PCR

1 70C 4mn 2 94°C 1min 56 °C 30s 72 C 2 min 2 1 3

94 °C 20s 56 °C 30s 72 °C 2 min 3 34 4 72 °C 10 min PCR
PTC-200 PE
Dnasis www . oligo . net/dnasis . htm GenBank GPAT

12 Taql Bell Hinfl Xbal Msel Rsal Ddel Banll Scal
Alul Sau961 Nlalll 10 pL PCR 400 ng
2-4 2.0%
0.5% x TBE Photo-Dye DNA
DO015-2
1.2.3 PCR-RFLP
8 9 1 GPAT
GAF2  GARI1 PCR 1.5%
Pharmacia pGEM-T-
easy Promega 12 EcoRI
ABI377
1.2.4 GPAT Clustal W Thompson et al. 1997

01 01 Network 3.0  www. fluxus-engineering.
com RM reduced-median
PAUP™ 4.0 Swofford 1998 maximum parsimony
Mp TBR
neighbor-joining  NJ Kimura bootstrap
1000 GenBank
P. lactiflora  AY016249 P. anomala ssp. veitchii AY016253 P.
obovata  AY016256 P. californica AY016285 P.
delavayt  AY016270 P. decomposita AY016276 P. rockii AY016280 P. jishanensis
AY016274 Tank & Sang 2001
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2
2.1 GPAT
GAFe5 GARS DNA
GPAT 2.5 kb GAF2 GARI1 1.9 kb
12 PCR
GPAT 54 23
2 2 Network 3.0
1 1
2 12 15

Table 2  Variations of the restriction digestion sites of 12 restriction enzymes among the 15 accessions of the wild tree
peonies studied

1 Sample?

Restriction Code Informative rot jis qiu ost yin roc tai del lud ost yin roc tai del lud
enzyme site 16 77 80 106 117 121 122 123 124 78 118 76 74 11 83
Taql a 617 o 1 1 o0 o0 o O O O O o O O 0 O
Bell b 1736 1 o 0 0o o 11 0 0 O O 1 1 0 O
Hinfl c 660 1 o 1 1 1 1 1 0 1 1 1 1 1 0 1
Hinfl c 1527 o 0 0 o 0 0 0O O 1 0O 0O O O 0 1
Xbal d 544 o 1 1 o o0 o o0 O O O o O O 0 O
Msel e 473 o 1 o0 o 1 o0 1 1 1 1 1 0 O 1 1
Msel e 733 o 0 0 o 0o o O 1 O O o O O 1 o0
Msel e 1076 o 0 0 o 0 0 0O O 1 O 0 O O 0 1
Msel e 1136 11 o0 1 1 o0 1 1 1 1 1 0 1 1 1
Rsal f 1038 1 o 0 1 o 1 1 0O O O O 1 1 0 O
Rsal f 1345 o 0 0 o 0 0 O 1t 1 O 0 O O 1 1
Ddel g 426 o 0 1 o 1 1 0 O O O O 1 O 0 O
Ddel g 535 o 0 0 o 0 o O 1 O O O O O 1 o0
Ddel g 1279 $1 o o 1 1 1 1 1 1 1 1 1 1 1 1
Ddel g 1485 1 1 1 1 o0 1 1 1 1 1 0 O 1 1 1
Ddel g 1634 o 0 0 o 0o o 1 O O O O O O o0 O
Banll h 561 o 1 1 o0 o0 o o0 O o0 O o O O 0 O
Scal i 1347 o 0 0 o 0o o0 o 1t 1 O O O O 1 1
Alul j 1382 1 1 1 1 1 1 1 1 0 1 1 1 0 1 0
Alul j 1633 1 0 0 0 0 0 0 0 0 0 O O O 0 O
Nlalll k 986 o 0 0 o o0 o O 1t 1 O O O O 1 1
Sau961 1 591 o 0 0 o o0 o o 1t 1 0 O O O 1 1
Sau961 1 1172 1 1 1 0 1 1 1 1 1 1 1 0 0 1 1

1 2 o 1 1

1 Positions of the nucleotide substitutions which caused variations of the restriction digestion site of the enzymes used in this study.
2 The number’ 0" indicates lack of the restriction digestion site whilé' 1" indicates presence of the restriction digestion site. The
abbreviations are the same as those in Table 1.
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Fig. 1. A reduced-median RM network of 15 accessions of wild tree peonies constructed using the PCR-RFLP data of 12 restric-
tion enzymes listed in Table 2 For the abbreviations see Tables 1 2
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Fig. 2. The neighbor-joining NJ tree of sect. Moutan Fig. 3. The strict consensus tree of sect. Moutan based on

based on GPAT gene sequences.  Numbers above branches in-
dicate bootstrap values above 50% and numbers behind the
symbol° ~" indicate No. of clones. Asterisks indicate the se-
quences downloaded from GenBank .

the three most parsimony trees CI =0.8966 RI =0.8047
Tree length=319 .  Numbers above branches indicate boot-
strap values above 50% and numbers behind the symbol’ ~"
indicate No. of clone. Asterisks indicate the sequences down-

loaded from GenBank .
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