oY ¥ R 1998, 40 (11):1083 ~ 1086
Acta Botanica Sinica

17l Short Communication*

HEZESEARXBH PCR-RFLP i #1#°
Ixs 2% W 'HNE 2HET

YN BEAKRFEEDR BRI 610064)
HPEMNYREHYRRFTRESHAEYFABERE JEE  100093)

XgR AR, 7 THREREKT,RFLP,mK £H, pLic ZH

PCR-RFLP ANALYSIS ON PHYLOGENY OF ALLIUM*

THE Xing-Jin 2GE Song 'XU Jie-Mei 2HONG De-Yuan
( Biology Department, Sichuan Union University , Chengdu 610064)

( Laboratory of Systematic and Evolutionary Botany , Institute of Botany, The Chinese Academy of Sciences , Beijing 100093)
Abstract The molecular phylogeny of the genus Allium which includes eighteen species selected
from nine sections was investigated through PCR-RFLP analysis of two chloroplast DNA fragments,
including tmK gene (approximately 2 520 bp) and rpLI6 gene (approximately 1230 bp) . Digestion
of these two fragments by 26 restriction endonucleases yielded 303 polymorphic recognition sites, of
which 163 were informative sites. The restriction site data matrix were analyzed following the parsi-
monious Wagner and parsimonious Dollo principle of PAUP (version 3.1.1). Topologically, the
most parsimonious Wagner tree constructed by branch-and-bound and heuristic search was similar to
the most parsimonious Dollo tree. All the taxa of Allium form a monophyletic group, and five sec-
tions based on morphological characters were supported strongly by this result. Sect. Auguinum is
closely related to Sect. Bromatorrhiza, Sect. Molium is closely related to Sect. Caloscordum. Their
reliability was farther confinmed by the bootstrap test very well. In morphology, A. pallasii is close-
ly related to A. caeruleum and belongs to Sect. Haplostemen, A. cepa is closely related to A.
galanthum and belongs to Sect. Cepa. But evidence from cladistics of parsimonious tree based on
163 informative sites of PCR-RFLPs showed that they are neither confined to a monophyletic group
nor to a natural taxon.

Key words  Allium , Molecular phylogeny, RFLP, tmK gene, rpLI6 gene

HA (Allium) J97 X E A (Liliaceae) BHE (Allieac) W — M EBE XK H ., ZBMAFEE AR, X
FEMARRRENERAE, BRHEERS S, REGER 110 f(FEMMBIHIRM), £ B
SHETHRL S ALRARELR, RITESERES XA XWERE N=TREN A
OB 1~ 2 MUEFRR, FH PCR F s, ¥ 38 4 2520 bp B trnK (tRNA-Lys) 3 B 5 1230 bp B rpL16(xi-
bosomal protein L16) B o K ZEE 0 pLic FeH ) Rt E H (cpDNA) , ernK EH 2045 1 (RNA £
B AR Lys 89 (RNA 2H, FINE ;K WA E FH, 8 EFH —1 orfK(open reading frame) 2 H , X7
matK (maturase) Z: [, 1 1626 bp, SR —Fh L AEE . ZAES S5 RNABHREP T EHAS THED;
L6 BRRBEERRATEEL K L6, ARSHEY T, AR AMI LBRST, F HARER K
HAARERAMENEHEH AP EEERARRERENEERS, U ZRATH FRE*
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BFFE o ASCATEE I P4~ cpDNA 2E R o, trnK e B P 9 mark 5 PR 2 45 1A 5k R 41 78 F 4R 7 2 J o 4k
HERGROREZ — BEREMREEMED . % PCR " HHF 4 cpDNA 1 [E F 26 F IR & 4: A L1
XH 3 DNA  BUEATREVIAMT, B 76 A TP X BB ML 0 R 40 & 1 EAT IR0

1 #RFAE

FREFHNAEES2M o 1S FA MY, X 18 M EHERBEMHERLRE 2 RHEER. 7
b, BEICE A ( Lilium ) #1516 B ( Anemarrhena ) % 1 A AbEHEE . b o8 RIS T AR AO@E0T . 8 DNA 2
Hi R Sl CTAB 321 9: (33 . PCR #7482 R R 7€ PE 23 71 A9 9600 % PCR ¥ _F #4T , K R 632 K 50 oL,
% 50 mmol/L # Tris-HCI(pH 8.3),0.25 g/L BSA, 2 mmol/L MgCl,, 1.5 U Tag DNA &8 (g B Jb 4l
K2),dATP dGTP . dCTP I dTTP 4 200 jzmol/L,40 ~ 50 ng & DNA, 514 P, F5|4 P, % 10 pmol, rpLl6 3
BB 5 9 RARYEE TR Spirodela oligorhiza ) rpL16 % FH 91,5147 P, #9 FF 5 1 5'-GCTATGCTTAGT-
GTGTGACT-3', i T S. oligorhiza rpL16 H:BH 9 71 ~ 90 bp, 5149 P, 25 5'-GCTACCCATATTTTTCCACC-3', i F
1641 ~1661 bp it I, A Bt HE R 1251 bp, FATRARK A 5140 MAUB Y P38 T — 1258 1230 bp
B, FHBEFR.70 C, 4 min>94 °C,2 min; 53 °C,25 5;72 C,2 min; B MEFR—~9 C,20 ;53 C,
20 5372 °C,2 min; 38 MEF—T2 C,6 min, K HEHE KI5 42 % MK FEHI cpDNA TR, (L F K FEHY
cpDNA 7 51 /9 1 413 ~ 3 972 bp Z [8], H K BE 24 2 520 bp; 514 P, 9 3 B 5'-AACCCGGGAAAC-
TAGTCGGATG-3", 5|4 P, B FF 3l 5'-GGTTGCTAACTCAATGGTAG-3' , A X 31 4, Fe AT M 28 Hr 4 1% o
T 2520 bp By 1K ZEE A BE, PR 70 T4 min>94 C,2 min;55 C,20 5;72 C, 150 s; =P{EH
=94 C,20 s; 55 C,20 5 72 °C, 150 s; 38 T EFH—72 C,6 min—=25 C,90 so PP EH Ava [ .
BamH]1 .BspH1 .BstB1 .BaN1 .Cla 1 .Dde I ,EcoR1 , EcoRV | Fok | ., Hindlll Hha Il \Hinf1 . Hpa Il .
Kon 1 Nrul Pst T Rsal .Sau3AT Scal .Smal .Ssp1 .Sst1 .Tagl Xba 1 Xho I %5 26 FftfR 4 H
LIVl 33 7 5 R R AT Bl V), B S SE AR RR 2 20 pL, P& 5 ~ 8 L PCR 7=49,2 ~ 3 U Bl Py 40 A F 1
x PIUIRE SN il . REARSREBS R 2~ 2.5 ho BEMREF=HI7E 1.5% ~ 2.0% Bi0iE B 5F B b ol 3, W 3
ZEWWN 1 x TBE, HIKE5 R 76 FOTODYNE %03 5f 2 40T H4H 18,

1 2 3 4 5 8 TRl 8 g9 10 11 12 il TES S T e e

B 1 BamHI XEJRIEY mpLi6 HH K BRG] 4367
Fig.1 BamH]1 digested the PCR-amplified chloroplast gene rpLI6 in the Allium
A. 1230 bp; B. 790 bp; C. 440 bp; M. 100 bp DNA ladder; 1. Allium victorialis; 2. A. prattii; 3. A. hookeri; 4. A. fascic-
ulatum; 5. A. platyspathums 6. A. sikkimense; 7. A. fistulosum; 8. Anemarrhena asphodeloides; 9. A. altaicum; 10. A.
galanthum 3 11, Lilium sargentiae; 12. A. cepay 13. A. pallasii; 14. A. caeruleum; 15. A. porrum; 16. A. satium; 17. A.
tubiflorum; 18. A. robustum.
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R4 BR il 1 P9 D BB AL A B0 B TG AR
B 1(PL A ) O AARFTE) BE
S, 4RJE ST PAUP 3.1.1 8415143 51
R Fl Wagner f& £ 1 #1 Dollo fi] £ 3% #t
T branch-and-bound 1 heuristic 1 &,
733 — 25 H B Wagner 8 294 F1 Dollo
Ty 2 o 45 43 S T A5 BE, R A boot-
strap 73 M1 7 K B

2 ZRMITR

PCRY" R B M &5 3R, I I i &
B pLi6 EE K BKERN 1230
bp, " K mK BEHEAFBRKENR
2520 bp, 4 5 F LR i 26 0BG #E1TEE
1,88 Ll ZEUE 15 MEH B
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P57, EATR BamH I (E 1),

BstNI .Dde I . EcoR 1 . Fok 1 . Hha

Allium victorialis (])
A.prattii (1)

A. hookeri (1)

A. fasciculatum (1)
A. platyspathum (TI1)
A. cepa (V)

A. fistulosum (V)
A. altaicum (IV)

A. galanthum (V)

A. sikkimense (III)
A. caeruleum (VI)

A. porrum (VI

A. sativum (VI

A. tubiflorum (VI
A. robustum (IX)

A. pallasii (VI)
Lilium sargentiae

Anemarrhena asphodeloides

I.Hinf I.Hpa I .Nru 1. Rsa I,
B2 #F rpLi6 M tmK 5 F J By PCR-RFLP 2} i i 2
AT, Sst I \Tag T Xba 1 P
SaSA L Sp LS D Tog Lo Moo ] KF 50% S 9 Dollo 1 2yt — Bt
trmK B 18 7B B U148 57 04 Fig.2 50% majority-rule consensus Dollo parsimonious tree of Allium

EA1& BamH 1 .BspH1 BstBT | BstN constructed from 163 informative sites of digested rpL/6 and K gene

The tree length = 179 819 (use reweigh method weight = 1000) , with CI=0.705
I.Cla1.Dde 1. EcoR 1. EcoRV. ,,4R1=0.851. Bootstrap (1000 replicates) values are indicated on the branch-
Fok1 .Hha I .HinfT .Hpa Il . Kpn I | es. Nine sections are as follows. 1. Sect. Anguinum; I . Sect. Bromator-
Rsal .Sau3AT Ssp I .Sst 1 .Tag 1o

thizm; II. Sect. Rhizirideum; IV. Sect. Schoenoprasum; V . Sect. Cepa;
V1. Sect. Haplostemon; VI. Sect. Allium; VII. Sect. Caloscordum; IX . Sect.

WA g U)45 R, J6 49 B 303 1B

PSR, 163 Ma B LR BIRE

Molium.
W 32 2 4 AR (successive weighting) J& , il branch-and-bound 77 #4347 78 | — A B fR] 4% , 17 FH heuristic
J7 8% 3 4 Wagner 204 , 13 7 #% — BUR 194> 3 5 branch-and-bound ) %55 —#f o 12 F bootstrap
B 1k B HEAT 1000 YR T AR Y BT, L5 IR 3 N o BB AE IS FIE S MALE b )G , R
F Dollo f #3JEM , 3& Al branch-and-bound #1 heuristic 75 4347 , #3118 8 — MR 2494 (B 2), B2 £ — B
7 B AR I — R B, Al bootstrap 77 ¥ X $C 4% #E4T 1 000 R E A4 AT, HES R IR AU X —
R,

CPEEYE) OB REZREY S NN E, RHEESHUEGRZH, B2 ]) HESLER
(BB, B 20 V) A SFREA(BE, B2 VEARZENESMAE T, MU RELEEZSE, /M
KA T, T 3 ARER AT 52 MEE BRI RS, IR REREERER
AWBAR, REKSHA BLESEHEEE%, MELERSHAERENES, FHIER—RHE
Bt dE S/ LA 2 AR, EIER S S K RS ZE A i FH R RS SHER R T S AEH
(2 sp VD) o, (B E AT 5 4 43 30 43 B PR o 0 070 38 0 JF , M 0 5 0 W 3B 4, T/ LU AR 401 5 8UR
PR HR BT B — A R BB 2) . B3k 5 /MUFRZER 2 B MBI 42 F /K F b 2 5 01 8 8 SR A
BIA RS AE R cpDNA B Z 4 T AR M A i — SR, A8ESEEXMNERELN
F LR 4 HE T BT & 841 (Sect. Caloscordum ) Fl 7 4 (Sect. Molium) # , (BABFF R , X 2 M4
KpN—AETEELRWARE, S WESEMT AL —-ER BEX 2 M EBEINTHE
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A 4 AU R, XA T E PR EERE T 4 X A ER X MEY KRR A R, T
B X IR S B AT,

A CH) PCR-RFLP 44T 5 RER W, BB AEM T LIS N 5 M TH— RIS HH T, REHE 2
I )E 2 AR EE T — RIS XM B, RE— R RE, RARANNIRA AREN. BE
S 2 BV 2 AEBBAE T RARRAMRERN S X, Bl BAR— N E R, RAKMES
AMLEETETS A b i H LR AT AE R R AL B 25 SR SR AR L B SRR B AR 40 F K7 B9 50 ST A AT
ZERIBH] T bootstrap BB BA X H (X HERNE 2). (X FEFHBHSTRE¥H R, RIICHHK
AR KB 47 AR (F S AR R RIF Y ERERA IR O 73 TR AIHE) o

8 £ X W
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