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Inheritance of Isozymes in Leaf Tissues of Hinoki
(Chamaecyparis obtusa),and Isozyme Variation at
a Natural Stand, Mt. Fuji.

Kunihire Srino

Summary : Inheritance of isozyme in leaf tissues of Hinoki(Chamuecyparis
obtusa) was investigated by polyacrylamide vertical slab gel elsctrophors-
sis. 24 erizyme systems were analysed to detect marker genes in the presnt
study. As a result, [ found thas fifteen of them were controlled by 32 alleles
in 17 loci at least, and 18 alleles in 9 loci of which were newly esternat-ed. Th
e genetic variation were examined at the natural stand of the upper
part of the species range on Mt, Fuji. The average proportion of polymor-
phic, averagse number of alleles per locus and mean expected heterozygosity
were 64.6%, 1.88 and 0.221, respectively. The fixation index(FIS) was culeul-
ated. This represents the average deviation of the population's genotypic
proportion from Hardy-Weinberg equibrium. The FIS was 0.039. This indi-
cates that the genetic variation is somewhat large and the natural stand
doss panmixis.
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Composition of extract solutions

I EXT: 1M Tris—HCl,pHT7.5

H:0 100g

present pH7.5 crystal 169¢

Glycerol 126¢g
2 EXT:60% Glcerol

H.0 40 g

Glycerol Thbg
3 EXT:15% Tween80

H:0 85 g

Tween80 15.7¢
4 EXT : 200mM Dithiothreitol

H.O 1bHg

Dithiothreitol 330ng
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Enzymes Abbrev. E.C.No.
1 . Peroxidaxse POD 111,17
2 6—Phosphogluconate dehydrogenase 6PG 1.1.1.44
3 Shikimate dehydrogenase SHD 1.1.1.26
4 Malate enzyme ME - L1140
5 Glutamate dehydrogenase GDH 1.4.1.2
i Esterase EST 311
7 Glutamate oxaloacetate transamirase GOT 26.1.1
8 Diaphorase DIA 1.6.4.3
g9 Glucose—6 —Phoshate dehydrogenase G6P 1.1.1.48
10 Alcohol dehydrogenase ADH 1111
11 Amylase AMY 3.21
12 Malate dehydrogenase MDH 1.1.1.37
13 Leucine aminopeptidase LAP 3.4.111
14 Glucose phosphate isomerase PGI 53.1.9
115 Glicerate dehydrogenase G2ZD 1.1.1.29
16 Phoesphogrucomutase PGM 2.7.5.1
17 Sorbitoel dehydfogenase SOD 1.1.1.14
18 Acid phosphatase ACP 3.1.3.2
19 Glucokinase GK 2.7.1.2
20 Isocitrate dehydrogenase I1DH 1.1.1.41
21 Glutathione reductass GR 1.64.2
22 Menadione reductase MR 1.6.99.2
23 Aconitase ACO 42.1.3
24 Fumarass FM 42.1.2
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Stai'ning temperature, time and fixation solution of
each enzyme system in leaf tissues of Hinoki

No. Enzyme Tsmpersture Time Fixation solution #
1 POD Room Temp. 15min. Fix A
2 §PG 3T 15 Fix A
3 SHD 31°C 20 Fix A
4 ME 37°C 30 Fix A
5 GDH Irc 30 Fix B
6 EST pre.37°C 10min add 15min. Fix A
T GoT Room Temp 15 D. W,
8 DIA 37 15 Fix A
9 G6DP e 15 Fix A
10 ADH 31c 40 Fix A
i1 AMY pre.37°C 40min rinse, B 10min Fix A
i2 MDH Room Temp 17} Fix B
13 LAP 3rc . 25 Fix A
14 PGI 371°C 20 ' Fix A
15 G2D 37°C 40 Fix B
16 PGM - 37°C 30 Fix A
17 S0OD 37°C 40 Fix B
18 ACP 37°C 120 Fix A
9 . GK 37rc 30 Fix A
20 I1DH 37°C 30 Fix A
21 GR : 37°C 15 Fix A
22 MR 37°C i5 Fix A
23 ACQO c . 60 Fix A
24 FM ) 37C 30 FixB

* Fix A :50% Ethanol
Fix B : 50% Ethanol—5% Acatic acid solution
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Activity of band patierns in sach enzymse system

Activity Enzymes
most clear :POD,GOT, 6 PG,GDH,EST, DT A AMY,LAP,PGI,
GR,ACP, MR srerermsosimiimiiiiinisisnsnsars oo 12 Enzymes
clear S SHD,PGMME,GK crreereremmsessreennrmesssersaninmareannes 4 Enzymes
alittle unclear : M, IDILSOD,G 2D, MDI «ereeereerersenesessesserinssnenessesens 5 Enzymes
unclear C G B P, ADI, A CQrrrrererimomseseesnmmnsnsssnssssstsssra g resssensses 3 Enzymes
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Banding patterns and their allalic
designation for GOT isozyma.
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designation for 6PG. isozyme
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Banding patterns and their allelic
designation for MR isozyme
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Banding patterns and their allelic
designation for LAP isozyme
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designation for GR isozyme
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designation for EST isozyme
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Banding patterns and their allelic
designation for GK isozyms
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Banding patterns and their allelic designation for AMY isozyme
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designation for PGM isozyme
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Identified isozyme loci and thier

alleles for 15 enzyme systems

Enzymae Locus No, of alleles(WName)
POD Pod v 2(a,b)
GOT Got 2 (a,b)
6PG 6Pg—1 1(a)

" 6Pg—2 2{a,b)
DIA Dia—1 2{a,b)
Dia—2* 2 (a,b)
GDH Gdh 1(a)
MR Mrs 2(a,b)
LAP Lap= 2{a,b)
GR Gp= 2(a,b)
EST FEst 2{a,0)
GK Gk 2 (a,b)
SHD | Shds 2 (a,b)
AMY Amy* 3 (a,b,c)
PGM | Pgm= 2 (a,b)
PGI Pgi= 2{a,b)
ME Mex 1 (a)
g 15 17 .32

% Estimated leci in this stady
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FEE75.3MEETE B, B\ AR I I6METR,
BETERITRETETS 5.

ARG OBEHIEREOFHEEE 1 B
EFRERELTCVWADR., BETOfHALbYE
TH B0 T, EEhOBREHS LRI TFIEE TR
Fo FEREE- 6 LR T, 6Pg—1. Gdhy Gk
Me DRIETFHBETRHERTS » 2. £RNEET
BLiRLE < Ao BNEETOMEH0.95
PITFTd 2 MEFBE VI N, S TRIZHE
FEEF st Pod, Goty 6Pg—2, Dia—2. Mr,
Gr Est. Shd, Amy~ Pgm~ PglliZBWTHER

R BT EITE T 3 ~57 o SR, 538
FHER-TIRTT . SORBEERBAEEL
fo (F—8) vHbE, ZHHEETFEOHE
(P1). 1 BETEY. D OB ETFHNa)
~F oESEROBEEH), MRHHEH B &
R RE(FISYE kDT, AREERETESE
MARNTEEFETOE. B B OBETET
OFEATZBIETEON S BETHE THEE LET
H5, EHO BETE,LELERISASE

O He (JEHEM. 1987) 3. 0.28Th-to A

H & (Uchida et al., 1991) OFEEL / # 34
o1 EETERS TR, PI, Na, Heidzh ¥
1156.4%. 2.0, 0.228CT. PLIZAMSOHEIE L
He CREDVEDOETH 2 HBHAMPL TV B EE
Abhb, AFTREABODRAAFHT, 128
ETEETI, Pl Na, He OFEgIRZhEh, 40.9,
245, 0.153TH b (EH. 19902 ZhXi b sEV
B3R Lo ¥ 72\ Hamrick & (Hamrick et al.,
1981) & $HE#o 74 v ¥4 2 THONGERE

BIGBETEE LY L, ZRAOBY L OFmH T EEHEREL, k72 Y
-6 EETESICHRETIAE
Allele frequencies of 17 locl
No. Enzyme Locus  Allele
‘ a b c o
1 POD Pod 0.845 0.155
GOT Got 0.135 0.865
3 6PG 6Pg—1 1.000
6Pg—2 0.615 0.385
4 DIA Dia—1 0.080 | 0.920
Dia—2% 0.100 0.900
5 GDH Gdh © 1.000
6 MR Mps 0.325 0.67a
7 LAP Lap# 0.013 0.988
8 GR Gr* 0.058 | 0.942
9 EST Est 0.567 0.433
0 | GK Gh 1.000 | 0.000
i1 SHD Shed * 0.113 0.887
12 AMY Amy* 0.563 0.175 0,262
13 PGM Pgm=* 0.892 | 0.108
14 PGI Pagi* 0.308 0.692
15 ME Me= 1.000

* Estimated loci in this study




H OFEOH EH OFIHEEREN.1T, 2hEh
O, 67.714.9%. 2.20£.1.4, .207£0.17
Thatleo LS THHEO~T nEAKEOHE
RPELTWE LD S HEENEWERERE L 0E
HCREE LTV ST SRS, ~Faff
BEEED S 5B ALY A F AR
sk 2 (FIS) LEBH o9 4 ZOFRMEIZ
KEWMA(FSTIHS B0 To & BVIERRKRE
(inbreeding coefficent)Z 24 & LT, FIS=1—
(Ho/He)® bBW, T¢I 2 — 4 —hFEL
720 BRETEOESREREST EETEOX

IIBRNELR B 2 v & 3l Nol8 'O2

EEREE S S h T BERR L THWA, Tiibk,
Ho=He TRA&R I V7 AUEMEBIEHhTH
BT EER L, BIEHEEIR0 LD, HO=0T
REeENTREESTREHEE 1 L35, 0
FEE20.039& 1 - foo MRBRHEMSPE VT & H
5 (FEREEAETR L Tw 5 EHERs hi,

THIRR - RN A TIERT  RRBEIEFRTT
ZEoARRTFE. £ BLETERA LS
follBER R ¢ v 4 — « REHILZR, #P
B, Hh BE, R RRRRROPLE
AL EFET,

£-7 BEEFEO~TFoESERD ICHEREE A~ 7 oS bR
Observed heterozygosity (Ho), expected heterozygosity (He)
and fixation index(¥18) of each locus

No. Locus Obs.(Ho) BExp.(Hs) FIS

1 Pod 270 .262 —0.031
2 Got 250 234 —0.068
3 6Pg—1 0.000 .000 -

4 6Pg—-2 AT0 AT4 0.008
5 Dia—1 160 147 —0.884
6 Dia—2% 160 .180 0.111
7 Gdh 0.000 .000 -

8 Mr* 217 439 0.506
9 Lap* 025 025 0.000
10 Gr= .084 .109 0.229
11 Est 433 .491 0.118
12 Gk 0.000 .000 —

13 Shd = .295 .200 —0.125
14 Amy* 363 584 0.378
15 Pgmx* 117 193 0.393
16 Pgix 483 426 —0.134
17 Mex 0.000 .000 -

x—8 MEHORER T A —F—OHEE

Estimated Genetic paramster in the natural stand, the average proportion of polymorphicloci
(P1), average number of alleles per locus(Na) and average cohserved heterozygosity (Ho), ex-
pected heterozygosity (He) and average inbreeding coefficient (FIS). A is average value from
17 Joci and B is average value from 8loci based on the previous report(Uchida of al,, 1991).

Pi Na Ho Hs Fis
A 64.7% 1.88 0.185 0.221 0.039
B 62.6% 1.75 0.198 0.225 —0.113
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