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W E HAGinkgo biloba L. Ls-rRNA 5/ K188 NMEH R FFICHERNZ. Sk

Cycas revoluta Thunb., KIGlyptostrobus pensilis (Staunt,)Koch, B HOETax-
. us mairei(Lemee et Levl,) S, Y, HuflsM¥E FEH R IMEBORBFALES T,

P RNA RS E XD, RESHF AN AR NE, 5 R CBRFHYNERANRTE, ‘

@45 @7, Ls-rRNA, B AR

57ekibi, |RER-MELHENFREY, IRELHELA. PERN YRS
&R, ESNEREFRERFOEFENRE. W XHRLAEKRE, SERANR
5 ERW B — A, AERKT S5, HHRCRE, EHEd TR
ERETR, MAREROMBEM, XTREGEERE. K. @2k &
BREHEMAPREREHCTD. ARETRELs-rRNA 5/ RIGH DR K9 &Y
188 % H B 3 B B HRE T 8k Ky Rl 7 L G2 Ls-rRNA 5/ RIRF X #4
FEFl FREXEFFIAS FRPNRE S R ERFHDZ KX R FERT TR,

1 MESHL

& Ginkgo biloba L,, #%Cycas revoluta Thunb,, 7K#\ Glyptostrobus pensili¥
(Staunt,) Kochfigg H4L G #2Taxus mairei (Lemee et Levl,) S, Y, Hu f{H-RH
W pEABLKRERE, (r-¥P ) ATPH(e-*PIATPH B #F Amersham 4 & #1
LEREHAG, THREARZETREBAPHERBYWEEXAF.

1.1 @HXIFRNARGH &

FEEHE M RRAKEES, BT, BABREDRESE, BT hmE RERB X,
TIGE G PR (30ml /25 ™) Ay 3R R MK (100mmol/LTris-HC1,pH8,0; 50mmol/
LEDTA,pH8,0; 500m mol/L NaCl;10m mol/L$i3 Z ) iSDS(&IRE19) . BIA
B% 2 ~ 3 min, H65CKBH10min JIABR AR (XK E 1 mol/L) ,BF. A
0°'CUK A H20min, 112000rpm B 020min (4°C), MMAATIEEUKE, LI0.6 2k

ASC19924F 4 A15H k3]
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5 PREUTIE AR L 1412000 rpm 5 BY.C 15 min , RER T IE A A K iER , LI/ IE
B (FerBr2mol /L) UTIE KR4 FRNA L2, 5156 F195% ZEZITIERNA, -20 COKFE R 7.

1.2 rRNAFESINE
BRXC6 JKWHE, WERDNAS#DafiDicxt F F/KfOryza sativa L, 25s

rRNA 5/ K¥55E80~106 158370~ 392MBR FF "3, 5|#DlafiDicH* PR HRM %
RiCHLEE R ES, ERBEXFRNGET, EEMERNAFS.
1.3 rRNAEFINHERAREMN RS

BRARGEEL, $RE, Bk, KRNEFOLES 5 A3 THEY:. B4 W
Lycopersicum esculentum Mill(®), {E Nicotiana tabacum L,, +FHHEZE EBE —
Brassica napus L., EXZea mays L, (°,/KFE (") R—Fh&k g Pyramimonas parkeae (1)
B Ls-rRNARRFFI#HTHFIE, BKimura AR OO BERERBSETRE, #
I L (UPGMA ) U BB RS L.

2 HRHWR
2.1 WFHWKSFRNA SR 5083
XA G R F AR NARBUR R Bk SR A ERIRS S (D, Hll 13O0 TR 1%

Ril&HKSFRNA, ZRRY, ZENTRE, KAESRTEDURNAKE XA S
Ee FN, FIARBER S ERZBEDRNAS TGRS T, RNARGEM~ R A RRE.
2,2 WFLs-rRNAS S MERM FHY RNARGH ORI
WELs-rRNA 5/ KD, aX D c X 188 MEH L FF Rk, KMHMEFT AT
# Dia X80 B BR 7 5| B 5k K MAT RS F AL A2 /9255 rRNA 5/ 3%Dyc

RAFFIRMNBER X PREC). FXEKES 5 M FHHI—FHREYFRIT F 5 3
LT, SRAE L. HTERIGIFRE, KD afD cHMR FX B BEF

e, hiloba XGCHACUCCAG GULAGGIAG AACACECGGI GAGULUAAGC AUAUCACUAA GCGGAGLAAA AGAAACU Al AALGALUCL
oL, reveluta X R -G- e e o I
®h. peasilis X - U A - A ¢ E e o [P
*T. anirei X v 4 o r e e O

L. escutentum Y - G -uL - ¢ - A-- -

N, tabacus b9 e 6 TU- - A-- —— o

B. napu~ XX co6 v l S -A - A

7. mays X [ A T ¢ A-A -0 (

U, <ativa l - [ { AA -.G-

P. parkear A - LA A Ct I A. o .l A - - At

Bi1-1 BB ALERNA 5 /8D aKBHRFFIHF, ATTANEREDT PR AL ,
HEF R AS TR PR R BB, ARNEERIEIRR, X ER K
HRFY, » REREROZFR

Fig.1-1 Sequences alignments for the nucleotides of large subunit rRNA 5/ termi
nal Dia region, The species that we sequenced in this study are indicated
by full circley only the nucleotides that differ from the sequence are
shown; identites are denoted by hyphens; the nucleotides that we didn’t

sequenice by X and deletions are denoted by
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Fig,1-2 Sequences alignments for the nucleotides of large subunit rRNAS/

terminal Dic region
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Tab, 1 A matrix of differences in rRNA 5/ terminal nucleotides,
The numbers of nucleotide differences between all the species analysed in

Fig,1-1 and Fig,1-2 are given in the upper right half of the table,
and corresponding Knuc valus in the lower left half of the table

G.b C,r G.p T.m L.e N.t B.n Z.m O.s P.p

G. biloba 4 6 5 10 10 10 15 13 18
C. revoluta 0,021 10 9 11 11 9 17 15 21
G. pensilis 0,032 0,055 2 11 11 13 15 13 18
T. mairei 0.027 0,049 0,011 10 10 12 13 11 18
L, esculentum 0.055 0,061 0,061 0,055 3 6 10 8 19
N. tabacum 0,055 0,061 0.061 0,055 0.016 5 8 8 20
B. napus 0.055 0,049 0,072 0.066 0.033 0,027 11 11 21
Z, mays 0.085 0,097 0,085 0,073 0,055 0,044 0,061 2 21
O, sativa 0.073 0,085 0.073 0,061 0,044 0,044 0.061 0.011 19
P, parkeae 0.103 0,122 0,103 0.103 0,111 0,114 0,122 0,116 0,110

RBRIEIE, RNBI-IHFEHORNARSHER(E2), hWRETUFRE
BB, KFEPPETHDABLS HETERNEE, ENSEHRAHERR/N,
BWRMHAR, ERTFHEYD, FRSUENXAERED, KRUSHEHLEEXR
SARIE. EN&ERRNAEEE.

AR AR F RGBS HYFHRE, FEROHPFEDNS THLEEEHR
27, Hit, FBERFRHTRERELHEERL.

2,83 REFEXitie '

XTHENRGNE, ANERIXRFELANEL. REA—RBEENERE

KA, REFENHBBERE I RMEY—%, BRETREARCD, H—H¥
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- C. revoluty
- —C
G. biloba
{»v-— G persilis
~~=T maire,

—L.ezculentum
—I:N,( abacum
B.napes
[Z- mays
—Q.sativa
P parkeae
- " i i
0.075 0.050 0.025 0

-;— Koue

B2 HMTFEHRNARZWE, AL S0 KnucENFLREE(UPGMA)#HE, 2 MHH
AR BN S ENEXE(1/2Knue) FMRKER T, Vil RAEBZEER
Fig.2 Phylogenctic tree of rRNA from the seeding plants, The tree was cons-
tructcd by using UPGMA method with the Knue values of the table 1, In
this representation, the distance between two species is proportional to
the sum of the projections on the X axis(1/2knuc) of the branch lengthes,

while distance on the Y axis are arbitrray

FENRERERRFRAE. RTREFRRLEERI, SHAENTRZEFIES AL
28, UREMIMH kg DRMEIE, MMRHE. MEFHIERA SR gkEel. Him
RHMELEATREN, MAERTHREMOIOTI5E 8 b W o 17 g,
Foster 45t “EAIMA Tk MM F 2 A AAERUMERT SRR — 2l A (R fup 7k ROE
TFHRHFFRENEEN AR, - AT LAy $RAT A5 S TR P A TR 10 P o
B R R AT A0E TR IIES” (.

TR, HTRENESENNERT. BRTFAESHESMRETI%E &AM
24k, WU LRE—ERFERESN, Ak, BROTWENHLERERSE, HTFHEBRNARS
HERBRESHERTHEY. B FEMORASTENEN. T (X10E2 ).
SHoriCUFHK 5s-tRNAGFRER LK, BETR-BWEL, BRIEEF R
AGRZRE; T IL5s rRNAEH /NG FrRNARE I THRF W8 R RITH ALY, 8
TEHRZEM S FERBN, RHENOXREYSEY, BRESHBENKR, %
EEANELTIELZANS FERURANAS S, TRESFSMBENERKE, itk
AT SR, IRV gk R ST 4R 7 4R
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Molecular Evidence for the Relationships of Ginkgo
biloba L. and Other Gymnosperms

Shi Suhua* Zhang Hongda Yu Xiaogiang Qu Lianghu

Abstract 188 nucleotide sequence of Ls-rRNA 5’ terminal region from Ginkgo
biloba 1., was determined, By comparing and analysing the sequences of Cycas™
revoluta Thunb,, Glyptostrobus pensilis (Staunt.) Koch, Taxus mairei (Lemee et
Levl,) S, Y, Hu, 5 species of angiosperms and a green algae, a phylogenetic
tree of rRNA was constructed, It is shown that Ginkgo biloba L, relates closely

to Cycas revoluta Thunb,
Keywords Ginkgo biloba L,, Ls-rRNA, rclationship, phylogenetic tree
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