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AR TFrRNAYGRIF & W % TH8(Cycas revoluta Thunb, ), KRGy ptos-
trobus pensilis(Staunt,)Koch)FIE H LG (Taxus mairei(Lemee et Levl)S.Y,Hul
ZREFHEMHLs-rRNA 5 R0 EHE RIS, AXEEENBNRNARERIGR
THESKBTEF LI IR~ X REDNEKR, TS rwE FEDBIF—BA
X, BUEREAMTEDINASED T, ZARKI-ENTRAT - MERIE
WIERRERN, X—ERXBETHESRER AN, T RAEERTEYS
W5y B2 AR .

LEIE %k, WTHY, RERL. RNA, BV

FEuEREThAR, UFREE, WEBLAZH, FRERNESE, 3
BAHHEEFAERRNE HHENAMTEDEENSEIENXEEY X HEZ
—. FEEWSIERERESGEUANARSE EX SRR RREACET REHTHTI
. BE, BTRATCTFHRREE, REAFEHHREFERBERLH LN EAE
RK, FILAHRBRIEFFEY PO E—EAEESREC D, Hit, REH K, LR
B4 FEYS T ENTREEIEY BER, AR T X5 (Cycas reveluta ) 71 2 F
sFRERTEN KA ( Glyplosirobus pensilis ) | B H A T 42 ( Taxus maivei ) ik & KL
( Ls-rRNA) {4y BB ZI T KL T b8 25 TG G508, X ERIET Y L
iy 8 9847 T 338,

LMk
ek (Cycas revoluta ) | 7K#y ( Glyplosirobus pensilis ) Figg A G5 (Taxus ma-

irei ) FioFRE LA RBERERHHEYE, P ATPIE Amersham, LB B

B L 4 R (4 8 5

1.1 EPASFRNARE

B L AR BR %, T, BONAIE B rh I R B 2, DT BB U KL B TR AT TN
smliE @i (o, 1mol/L LiCl, 0,1mol/L Tris-HC1 pH8.Q,10m mol/L. EDEA,
e EARBEEHEHIE

A3¢19904E 6 H 4 Hika
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1%SDS)REEFE (80C ), BAEFH 3~ 5min, IASHEENEN, BF. KU
13000rpm &5 B0 15 minfF BUKAR, BAIM-505 ( 1:1 ) Fgshiz 2 k. RISIL &
(# ¥E 2 mol/L) Jlig k4 FRNA, K4y FRNAMBELM-FHMMIE 2 KE, L
2.5 % ZREULIERNA, F-20°CUKHRTE,
1.2 FRNAFEFINE

Ko FrRNAMHETFFINE LA PRBRMNSEH HFEH TN, BFHAB
DNAS[#HD, 3t T /K (Oryza sativa L,)25s rIRNA 5/35370~392;X BJF %%,
FTR-FHEEZEYLs-rRNAS T HEFGRGOREE, FrRiERM=L AD,. 3l %
R EARFEY K Ls-rRNAFF, Bl HREE MM SHEYLs-rRNALZ —#J 5
DNAZ[# ( 5/ LIBS32i St E L #ATaT ), XM EREREREET, £ # ?T;Ui
RNAE7],
1.3 IRNAFFIBMEBRERERMBLEH

BRGA R EE R EL, ¥ F SRR TR 2 SK R L EZ LR F e
/KE§ (Oryza sativa L,), EX(Zea mays L,) 2 fu# B BHEE (Nicotiana tabacum
L), Werki (Lycopersicum esculentum Mill )< BL J— Fh 4 38 (Pyramimonas
Parkeae) ' fyLs—r RNARFEFEFHETHEFILL R, JiiKimurasy )N 8B 2 5 E0
TRE, HUERRRIE(UPGMA) ' iR LR,
2 R

HEkiyLs-rRNA 5/ X108 M HBRFFICHERNE. HTRTFEDIE SR
HLs-rRNARFFIRE, BRERNEEEME T AOANMERTFEHDRNZE KR
Be 5—Fpet A 8 T AL EAZ I TR F S, X BT ST E R —MERENRFRF
FUskfT TR 0T, SRAE 1. WRFIHIANEREENTXR 1., NE1ME 1T

sC, revoluta UCUGCEAGUC GGGEVGEELG GEAALGUAGE UrAALEGGL LOGRIARAIIT 15l P Cavehe

@G, pensilis T e e e (mmmemm o -
®T. mairei T Rt
7. mays T
0. sativa T R e T IEEE R EEEEEEEEESE
L. esculentum —--A=-=ves coome e e (oommmmme (oo
N. tabacum R S R L (=mnme-- (-==G-~-n- (e
P. parkeae ToBAA s oo e e G-A-m mmrmmomeoe CA--L-----

o, revaluta LA\\L\IUDL CUAGAGACCG AIAGCGAACY AGLACCGCGA GGGANAGA

oG, pensilis  ------ (o s e i e
*T. mairei ~——-—»C-r- B e L e e P e .
1. mays R B B R D e L PR TP E e é;’
B, sativa R CAne mmmmmm e e s e .
Foeseulentum = om == {lm mmmmmoe s oo e e
Mo tabacum ceeee- [
I parkeae R i e T L T PP (R e

W1 ERA AT ERNA 5 8RR 69H 88 705 (BRI aia o 1 3 B B0 2
Wy ¥ OGRS TR IR B0 08, Mot I BRI W% )

Fig,1 Sequences alignments for the evolutionary coaserved scgment of large
subauit fRNA 5’ terminal region (The species that we sequenced in this study are
indicated by full circle; only the nucleotides that differ from the top sequence are
showed, identities are denoted by hyphens) .
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B, RR—BA L RFORTRFT, AR ERSREE BN TERRIAMT
W& KB Z KR,

#1 rRNAFFILLE(RA L IRRAY ZANBERFNERYK, XETHRESIKE
JERKnucf. )
Tab, 1 Pairwise comparison of rRNA sequences, (The numbers of nucleotides
differences between all the species analyzed in Fig, 1 are given in the upper right
half of the table, and correspondinsg Knuc values in the lower Ieft half of the table)

C-r' G-p- T-m- Z-m- O-S- L.e. N.t. P.p.

C, revoluta 3 3 8 7 6 6 11
G, pensilis 0,028 0 6 5 5 5 8
T, mairei 0,028 0 6 5 5 5 8
Z, mays 0,079 0,058 0,058 1 5 4 11
O, sativa 0.079 0,059 0.059 0,009 4 5 10
L,esculentum 0,069 0,048 0,048 0,048 0,039 2 9

N, tabacum 0,058 0,048 0,048 0,039 0,048 0.019 11
P, parkeae 0,122 0,063 0,063 0,110 0,100 0,089 0,110

RER 1 HBEE, RNBRAT

— PTG RN AR GeR (I .

2 ). ANRERTTUTSEERE Lesculontua

B, (G RPN BRTEY N, tavacun
S#TFHEHZAREE KW S T ¢. pensilis/T,autret
£R, VDASRFN H R R B S .
(monophyletic group), FHEk 5 - v. purkoos ‘;,
WPEIAM, BVLEBBAY

B—eHE R RN E U)W M &
B, THHEAEHRTHEHDUERS B2 HAFHEBORNARGR (HEL1S M Kauc

— KA ABE, TR RS B MR RS (UPCMA) 3R, PTHRNE 19 52
i o0 5 M RAE AT SR LA 5 g LB s
BT EE S K —BRE)E A Fig, 2 Phylogenctic tree of fRNA fdrm: the seed
npledy 4SS A gt s lants (The tree was coastructe Y using
KA, LUREIER R T AR P .
T . UPGMA method with the knuc values from

Z IRy, 'ﬁﬂ‘%ﬂiifﬁ& i Kpue 18 the table 1. In this representation, the dis~
40,122, MFHEMAEEEREN FE B tance between two species is proportional to
K ih0.102, SIS T the sum of the projections on the X axis

nuc 1AV 104 1 Gy (Knuc) of the branch leagths, while distance
e A B2E R, kX —it on the Y axis is arbitrary)
MR EHARZHT 1w itk
B FTE R,

RTFREMT DU BNE, =4 LB O THEYNELESK
BB UUE, LA AL, —XEERE, MURERTHEYDs H—XUBEH%
KRBT Y, SN~ HEENERALF IR T B (Pteridospermas )V, @ 75
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BRASHERTHENEBRMEEXREGE, A—HRARM, SNNSEEEERER
BESBRTEYSBEZET . ORTENAITZ—TERLEH, FREHE A%
ERTFHEMXRARE, ENEEFRNBRFELERYY, RIMMWAAERX HTH
BE, MERERTEMEA— P AREB SR TFEMERTHEDELE R ES KK
B, M HF%Ls-rRNARS HHBF RN L RN SHori % 3¢ 35455 rRNA
WRAF/BIANSERR B, BARRNS FEIE, MTEMEERT&ES TN
WIEMERCERTEDACPOEER+HBEN. AN, BERBEZHBERT
PIBARZJE, BATE TR 35 83 Sz 3 45 B AR RO TR A WS B it B

jesh, ME 2 BB, RTEDRLEREZANEREFRSBHSBRE (DR
AR MR, BE, ERNSFTHX—-EBRTREFIL, REEABHLILZMK
MZRFEEZR, XRPENZANSTERNT-EETEHWBEZ MM 2R, B
P, SWARTEDOALXFNEZRIEERIN, RNX—ERBASFloriniEaE
EHMAREE SRR 5, TSHarrisly itk RMAC RERE & WER
KB MABERATFRMELCY —F, HEEEENZRETRHEZT,
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Molecular Evidence for the Status of the Cycad
Cycas revoluta in Seed-plant Evolution
Qu Lianghu® Yu Xiaogiang

Shi Suhua Zhrang Hongda

Abstract

More than 100 nucleotides of the 5'terminal region of Ls-rRNA from Cycas revo-
luta Thunb,, Glyptostrobus pensilis (Staunt,) Koch and Toxus mairei (Lemée et
Lévl) S.Y, Hu were determined by the rapid rRNA sequencing method, The phy-
logenetic tree of TRNA constructed with these data reveal that the Cycad and coni-
ferous trees constitute a closely related sister group, whereas the angiosperms
form another monophyletic group, This position of the Cycad is not the result of
an aberrant rate in molecular evolution, indicated by Pyramimonas parkeae as an
outgroup reference. Our result support the hypothesis that the Cycad and conife-
rous trees were a monophylatic group and the seperation of these species occured
after their seperation from the ancestor of flowering plants,

Keywords Cycas revoluta, gymnosperma, phylogenetic evolution, rRNA,

nucleotide sequence
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