HEREDITAS Beijing 23 3 237 ~ 242 2001

650204
10
15 14
ME-3 14 4
10
P=0.933 A=2.90 He =0.290
S722.3 A 0253 -9772 2001 03 - 0237 - 06

Genetic Variation of Isoenzyme within Natural
Population of Taxus yunnanensis in Yunnan of China
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Abstract Genetic variation of ten isoenzymes was studied within population of Taxus yunnanensis Cheng et L. K. Fu in
the Jinsha River Valley using the method of horizontal starch gel electrophoresis. On the basis of banding analysis eight en-
zyme systems  presumablly coded by fifteen isoenzyme loci and their alleles were scored —and fourteen were polymorphic
with only one monomorphic locus ME -3 . Among them four polymorphic loci with inevident genetic variation made
little contribution to genetic variation of this population and other ten polymorphic loci with evident genetic variation made
great contribution to genetic variation of this population . Isoenzyme data indicated high level of genetic variability in this
population with P=0.933 A =2.90 He=0.290 . The taxol content had close relation to genetic variation of popula-
tion.

Key words Taxus yunnanensis isoenzyme genetic variation

Taxus L. 2
taxol
Taxus yunnanensis Cheng et L. K. Fu

T. brevifolia

2000 - 04 - 10 2000-11-16

1967 - Tel 0871 - 5216722



238 HEREDITAS Beijing 2001 23
1 1:1
1.1
1998 10~
11 36 172 #-! k
100 10
0°C 0.002
0.5m
5
1.2 5
A B
Mendal
5 1
10 ~ 20 P proporation of polymorphic loci
2 2 A mean num-
ber of alleles per locus 3
3 wicks I} Ae mean effective number of alle-
2mm x 6mm les per locus 4 He mean
expected heterozygosity 5
© 56 - WZ"170ml Ho mean observed heterozygosity
Sigma
S -4501 12% 6
1
10 #R 0.04mol/L Tris 2
-0.105 mol/L 7/ 0.009 mol/L Tris — 0.005 2.1
mol/L L. - pH 8.0 10
4C 60mA 1
6h 110
Soltis  * 2
’ 1
Table 1 The enzyme systems and the buffer system
1.3
> Enzyme system Abbreviation  EC NO.  Buffer system
1.4 ATT EC2.6.1.1  *R

aspartate aminotransferase

GDH EC1.4.1.2 *R

glutamate dehydrogenase

IDH ECl.1.1.42 *R

isocitrate dehydrogenase

LAP EC3.4.11.1 R

leucine aminopeptidase
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2.2
Enzyme system Abbreviation EC NO. Buffer system 10
#
malate dehydrogenase MDH — ECL.1.1.37 R 10 24
. ME ECI.1.1.40 ‘R 6 ME -1 ME -2 MDH -1
malic enzyme
MDH -2 PGI-2 PGI-3
PGI EC5.3.1.9 R
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Fig.1 Electrophoresis zymogram of isoenzyme in endosperm of Taxus yunnanensis

2

Table 2  Allele frequencies and heterozygosity at fourteen polymorphic loci of Taxus yunnanensis

L Expected Observed Expected Observed
ocus Frequence h . h . Locus Frequence heterozyaosit heterozyeosit
eterozygosity eterozygosity g y vg y

AAT - 1 AAT -2

A 0.014 A 0.111

B 0.958 0.082 0.083 B 0.583 0.590 0.750

c 0.028 Cc 0.250

D 0.056

IDH - 1 IDH - 2

A 0.214 A 0.162

B 0.714 0.436 0.500 B 0.691 0.482 0.382

c 0.071 C 0.147
MDH - 3 MDH - 4

A 0.083 A 0.083
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Expected Observed Expected Observed
Locus Frequence . . Locus Frequence . .
heterozygosity heterozygosity heterozygosity heterozygosity
B 0.778 0.374 0.444 B 0.750 0.408 0.500
c 0.139 C 0.167
PGD - 1 PGD -2
A 0.236 A 0.111
B 0.653 0.513 0.694 B 0.764 0.394 0.472
c 0.111 C 0.125
PGl -1 PGI - 4
A 0.056 A 0.972
B 0.833 0.294 0.333 B 0.014 0.055 0.056
C 0.111 C 0.014
PGM - 1 PGM -2
A 0.972 A 0.986
B 0.028 0.055 0.056 B 0.014 0.028 0.028
SKD -1 SKD -2
A 0.083 A 0.194
B 0.125 0.299 0.333 B 0.778 0.362 0.444
c 0.764 C 0.028
D 0.028
oas{ =~ - N
A BC ABCLCTD A BC ABC I A A A B C A
1 e i1 e i e 3
Rf AAT I1DH LAP ME
o2l —— -
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Fig.2 Schematic map of isoenzyme banding patterns composing of

isoenzyme loci and alleles in endosperm of Taxus yunnanensis

digit 1 2 3 et al indicate different locus A B C et al indicate different alleles.
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2 15 1 -2 1.41 PGI-1 1.55 SKD-2
ME - 3 14 4
AAT -1 PGI-4 PGM -1 PGM - 3 ’
2 0.100 Table 3 Genetic variability 'p?rameters
4 of Taxus yunnanensis
10 P A Ae He Ho
0.933 2.9 1.52 0.290 0.337
AAT -2 IDH-1 IDH-2 MDH -3 .2 .051 .063

MDH -4 PGD -1 PGD-2 PGI-1 SKD -1

SKD -2 Hei 0.294
0.590 10
10 AAT -2 SKD-1 4
2.39 AAT
-2 1.65 SKD -1 8 3
1.78 IDH -1 1.90 IDH -2 1.58 MDH -
3 1.67 MDH-4 2.02 PGD-1 1.63 PGD

4

* A locus is considered polymorphic if the frequency of the most

common alleles does not exceed 0.99

3
P=0.933 He=0.290

2.3
15

16 10

Table 4 Individual genotypes of ten loci and taxol contents

10

Locus %o
Individual 447 _ > ypH_-1 IDH-2 MDH-3 MDH-4 PGD-1 PGD-2 PGI-1 SKD-1 SKD-2 laxolcontents %o

32 BB AC AC BC BC AB BC BB BC AB 2.19

35 BC BB BB BB BB BC BC BC BC BB 1.37

31 BC AB AB BB BB BC BC BC BC BB 2.07

34 AB AB AB BB BC BC AB BC AC AB 1.82

33 BD AB AB BC BB BB BB BC BC BB 1.69

9 BC BB BB BC BC AB BB BB AC AB 2.01

8 BC BB BB BB BC BB BB BB cC BB 1.15

36 BC AC AB BC BB AB BC BC cC BB 1.96

11 BB BB BB BB BB AB BB BB cC BB 1.01

10 BD BB BB BC BC AB BB BB cC AB 1.74

4 AB BB BC AB AB AB AB BC AC AB 1.89

2 BB BB BB AB AB AB BB AB AC AB 1.34

5 BB BB BB AB AB AB AB BC BC AB 1.69

1 BB BB BB AB AB AB AB AB cD AB 1.44

18 AB AB BB BB BC AB BB BB cC BB 1.33

13 AB BB BB BB BB BB AB BB cC BB 1.03

4 P=0.615 A=2.26 He =
0.206 7 P =
0.933 A = 2.90 He= 0.290
3.1
25 3.2
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