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Abstract  Ranunculaceae Aquilegia, originated in the northern part of
the Asia and widely distributed in the temperate regions of the northern
hemisphere, has more than 70 species around the world, among which
China has 13 species. Because of their complex habitats, Aquilegia
plants have diverse phenotypic, and each of them has significant
differences from those within the same genus in many aspects, such as
physiological and morphological structure, ecological niche and so on.
As a result, Aquilegia became an ideal material to do the research on
species’ origination, formation and adaptive differentiation. In recent
years, foreign research on Aquilegia is common while the domestic is
not so much. Under this circumstance, we did this research and chose
Aquilegia yabeana, Aquilegia parviflora and Aquilegia japonica that
got in the Changbai Mountains as well as Aquilegia oxysepala that got
in the Chifeng of the North China as our research objects. After the
phylogenetic analysis on those cpDNA sequences, we found that
Aquilegia japonica and Aquilegia oxysepala have the closest genetic
relationship among those four distributed in the Changbai Mountains,
which will provide solider theoretical basis for us to explore Aquilegia
plants’ phylogenetic relationship and pedigree development on the base

of morphological classification.
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228 (Aquilegia) FETEEEL (Ranunculaceae), %) 70 4
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INZ. ), 10000rpm, E50» 30 5, FFIEH . ¥ pin Column DM Ji[]
Collection Tube .
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e 1.5% RS le ki FisEe (& EBD, fE 1*TBE il
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23z i ClustalX version 1.81 (PC version Thompson et al, 1997)
BRAFXT coDNA 3 81lEAT LEXE, #AJ512H] BioEdit (Hall, 1999) XfLb
XTI AT Fah 88, H/5F A MEGAS (Sudhir Kumar et al
1990s) #A4% FH Neighbor-joinning y2:#) & R 4t & B W Ja X H iR AT
KRBT

2. RS R
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JEAEAR DNA B S BE I dsg s SIVDRIR R RE 2% 51 1) S5 A
WA RE VR SE S A, R XS T AN (R 51 4 AR K B 7R B AT
MBI E . AL AWTD I fodif 2 i, WERRE N 2°C
HIR GRS, B € SI VD B B KR o B 2RI HRL K AR T T
o, B—m5l#3t 10 Xt. 43515 trnD(GUC)-psbM . matK
ndhJ-trnF(GAA) ,ndhC-trnV(UAC) .ycf6-psbM . rps12-rpl20 . atpH-atpl

ndhA intron, trnC(GCA)-ycf6. trnC(GCA)-rpoB.
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Region® Forward® Reverse” T° Length®
trnD(GUC)-psbM GGGACTGTAGTTCAATCGGT™ ACTCCCTCACTAAGAAAAG ™ 48 651
matK CGTTTAATCACTCGAATGTATCA® AACATGTTGATCGTAAATAA™ 48 498
ndhJ-trnF(GAA) ATGCCYGAAAGTTGGATAGG! CTCGTGTCACCAGTTCAAAT! 50 643
ndhC-trnV(UAC) TATTATTAGAAATGYCCARAAAATATCATATTC? TCATATACTAAAACCCGATTGC! 50 605
ycf6-psbM ATGGAAGTAAATATTGTCGC™ TCCATTGATTTGATTGTTTCG™ 52 558
rps12-rpl20 AATAGAAACACAAGACAGCCAAT 2 ACGTCCTCTCTATACACCG™ 52 515
atpH-atpl CCAAYCCAGCAGCAATAAC! GTATATGGAATTTAATGCCTAGAAG? 52 551
ndhA intron GGTTGACGCCACAGATTCCA™ GAATCCTTATGGGGCTTTACG™ 58 597
trnC(GCA)-ycf6 GCCCGAGCAAGACTTACTATATCCAT™ TACGAGTGCTCAGACATTCA™ 56 520
trnC(GCA)-rpoB CACACRGATTTGAACTGGGG 2 TTGAATGAAAAATGGAAGC™ 54 573

a Refers to maps by Shaw et al., 2005, 2007.

b Internal primers designed in this study in noncoding portions are identified with position of 5' with repspect to
the 5' of the forward primer, using sequences of A. bertolonii as references.
¢ Annealing temperature (C).

d Amplicon length are inferred from A. bertolonii sequences.

* Modified from:

1 Shaw et al., 2007

2 Shaw et al., 2005

3 Taberlet et al., 1991

4 Johnson & Soltis, 1994

5 This study
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A AP RBERPR G R R K@, M FH cpDNA FAIE R KK,
DR AR PP s O PR e o 235 9 4 NI R 258 J ] e ST 1% - Js A
JEFER R A AC A e . Tucker X #% 3} 3R )8 5 K 25 @ b K B W%
(Tucker et al 2005)%% i K 2% & 1Ll i 1 5 8k 21 22 & JE PR 23
(A .ecalcarata) JFHARIT, ol H R 28 B YIE A S AP SRAE

MR B MERRIES PR m o, KEE)
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e MMeRk=F3g, 2 15-45 JHOK, ZRisRt, s, HiEH,
PEK 3-6 =K, ARimE BN . RIS, == 40-60 K, =
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Aquilegia atrata

Agquilegia reuterii

—— Aquilegia barbaricina

—— Aquilegia thalictrifola
Aquilegia sibirica
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Semiaquilegia adoxoides

0.001
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canadensis. A. jonesii. A. coerulea. A. pubescens. A. elegantula A1
A. chrysantha. Aquilegia skinneri Al A. rockii, FE I TIb3EME
A0 28 Y RFAF X . RAEIE A AHFAE M, Al canadensis A1 A,
chrysantha £t A4 BB H (0, HRAEELE. RIE Hodges F1
Arnold(1994b)x FiiE HEAT BB AL 04T, UESE 1 AR DA SR B 38
Febpic ¥ 5 A A S AE A F B UIAE OS,  Fr DME & B FE AL AT e 2
B B OB . X — R R B YR OV T R
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B EHIRRE . AEAEAR AL X — 2 Y P9 HOAN [A)RE S F S pm] DA A2
FERAZA, tn Ajaponica A1 A.oxysepala. ', A.oxysepala -7,
Taylor (1984) 555 7% B AT B8 FH T~ 18] 2% 22 0 34 B o S5 8 25 7= A2
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BINZERCEWHAR KBS, K56 FARNE IR g 47 1)
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FiARYE cpDNA FEFEIALF 511 5 K 7 407 AT A TERE 2 I A k3
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