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LCHBE S RT3, Brroiggiinc sy, Raoe
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Table 1. List of isogenic lines used
a) Isogenic lines of “Shiokari”

) Number of Gene . .

Isoline backcrossing symbol Character expression
generation
1D-1 11 d-1 daikoku dwarf
1D-6 7 d-6 ebisumochi dwarf
1D-7 a-7 heiei-daikoku dwarf
1D-10 9 d-10 toyohikari-bunwai dwarf
1D-17 8 d-17 slender dwarf
ID-18h 10 d-18% _hosetsu dwarf
1D-19 d-19 kamikawa dwarf
1D-30 7 d-30 waisei-shirasasa dwarf
1D-35 10 d-35 tanginbozu dwarf
1D-47 7 sd-1 Taichung Native-1 dwarf
b) Isogenic lines of “Taichung 65”
Isoline blzc‘i{rglpoesr.si?lfg S}(}rfxxl;?)l Character expression
generation

T65 A 11 A Anthocyanin activator
T 65 APn 11 A, Pn Purple hode
T 65 be-1 10 be-1 brittle culm
T65 Cl 9 Cl Clustered spikelets
T 65 d-1 d-1 daikoku dwarf
T 65 d-2 d-2 ebisu dwarf
T 65 dl dl drooping leaf
T 65 Pn 11 Pn Purple node
T65 Ef-1 10 Ef-1 Earliness
T 65 fgl 10 fgl faded green leaf
T 65 fs-1 7 -1 fine stripes in leaf margin
T65 g-1 14 g-1 long sterile lemmas
T 65 gh-1 7 gh-1 gold hull and internode
T 65 gl-1 10 gl-1 glabrous leaf and hull
T65 la 6 la “lazy” growth habit
T65 lg 11 lg liguleless
T 65 nl-1 8 nl-1 neck leaf
T 65 pgl 8 pgl pale green leaves
T 65 sd-1 (Tn) 6 sd-1 Taichung Native-1 dwarf
T 65 sd-1 (Ts) 6 T sd-1 Taichung Shen-2 dwarf
T 65 wx 27 wx glutinous endosperm
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BRIKENC MBS or AV, MR ETRGR & R
BARER R D 2 L w1, MBEROHBE 714 v 4
4 2fu{nik . CARDY ¢t al® D HEYEZ L
(Table 3, 4), FMHBEIK A TIL 14%, RESHEEILR
T2 0.83% DT INZ, 13% OB EETr A %2F
b, BoOS LB AR E e 4 L& =& XL
A LB R 1T o foo TR &S 60 mA OFE BI Tk E
iR, AR MEIGR Tk 5 IR, ATEREEICR T
PREDBHAS 1 BRI 170V O B BRI A 2GRt 5 520
SETKEI R L, SRS~ AT A AL, 37°C
DfERMA (Cat-1, Pox-1 % XU Pox-2 \3EIR) T%
TA VA AOIERGEET 5 fo,

Isozyme loci used in this experiment

Gene symbol Enzyme species

Gene symbol Enzyme species

Acp-1 Acid phosphatase Est-9 Esterase
(E. C. 3. 1. 3 2) (=Est-cl) (E. C. 3. 1. 1.2
Amp-1 Aminopeptidase Ped-1 Phosphogluconate
(E. C. 3. 4. 11. 5 dehydrogenase
(E. C. 1. 1. 1. 43)
Amp-2 do. Pgi-1 Phosphoglucose
(Alanine NA substrate) isomerase
(E. C. 5.3 1. 9)
Amp-3 do. Pyi-2 do.
(=Amp-1) (Leucyl NA substarate)
Cat-1 Catalase Pox-1 Peroxydase
(E. C. 1. 11, 1. 6.) (=Pz~1) (E. C. 1. 11. 1. 7)
Est-2 Esterase Pox-2 do.
(E. C. 3 1. 1. ) (=Px-2)
Est-5 do. Sdh-1 Shikimate
dehydrogenase
(E. C. L L 1. 25)
Table 3. Electrode buffer systems
System Gel buffer Electrode buffer
Continuous 1.5 mM Histidine-HCI titrate 04 M Tris titrate to pH 7.6

buffer system to pH 7.6 with Tris

Discontinuous A.

buffer system with Citric acid

B. Electrode buffer

(A:B=9 parts:1 part)

0.05 M Tris titrate to pH 8.1

with Citric acid

0.19 M H;3BOj; titrate to pH 8.1
with NaOH

£ R B R

1. WEHERICHITETA VYA LBEFORRER
KEB LT A Y F A4 SRET, Poa-1 %iE—

DHH & LT TR A~5 HOSZR s\ T LS
Ehite, TOPRCEDFEHFICHGCEORTEZE 25 L
DB Y, WHEOREER I U REES 0T iz
K& 32T bhte (Table 5),
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Table 4. Staining buffers and solutions

Enzyme Buffer Staining solution

ACP 75mé 0.1M Sodium acetate 100 mg Fast Garnet GBC

32;?%2&?&2?{3 36 mg «-Naphtyl Phosphate

AMP 75mé 0.1M Tris 125 mg Fast Black K salt

titrate to pH 6.0 . .
: Alote aes 40 mg DL-Alanin-g-naphtylamide
with Maleic acid (for Ampet, Ampo)

40 mg L-Leucyl-8-naphtylamide
(for Amp-1, Amp-3)

CAT —_— A 100 m# Distilled water
1mé H,0, (3%)

B  90m{ Distilled water
5mé FeCls (8%)

5mé K;3Fe(CN); 8%)

(leave for a few minutes in A solution
after rinsed with distilled water then
leave for B solution)

EST 50mé 0.2M NaH,PO, 25m{ N-Propanol
10 mé4 0.38 M Na,HPO, 50 mg Fast Blue RR
40m¢ Distilled water 15 mg «-Naphtylacetate

(for Est-5)

20 mg S-Naphtylacetate
(for Est-2, Est-9)

PGD 75mé 0.05M Tris 10 mg 6-Phosphogluconic acid NA;
with HCI P 85 5mg NADP
5mg MTT
5mg PMS
PGI do. 40 mg D-Fructose-6-phosphate
10 units GgPDH
5mg NADP
5mg MTT
5mg PMS
POX 100 mé 0.05 M Potassium acetate 10 mg 3-Amino-9-etylcarbazole
titrate to pH 5.0
with Acetic acid 10m¢ Acetone

2mé 0.1M CaCl,
1mé H,0; (3%), Acetic acid {(1%)

2 drops of Eugenole

SDH 75mf 01M Tris 5mg Shikimic acid
titrate to pH 9.0
with HCL Smg NADP
5mg MTT

5mg PMS
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Table 5.

Three types of organ specific expression at 14 isozyme
loci in plant tissue

Expression type Young root Plumule Mature leaf Isozyme gene
I + + + Est-2, Pgi-1, Pgi-2
and Sdh-1
I + + + (m) Acp-1, Amp-1, Amp-2
Amp-8 and Est-5
i1 + H# 0 Est-9 and Ped-1
0 + + Pox-2
0 +# 0 Cat-1
0 0 H* Pox-1

#: strong activity present.

#*: strong activity (in flowering time).
+ : activity present but weak.

major band modified.

0: no activity present.

1 i O2AFRY - SWE R TR, L

|9%/3%% )

20 MEEOWHI BB AIL LT3 v FOME
hsdo

3. BEOKR L UWECWTRET 52, Th
DtcnRilshivdo

10 2 4 i B 4 BT (Est-2, Pygi-1, Pgi-
28 L% Sdh-1) BEEhT,

2054 7k SEERM 5 BT (Aep-1, Amp-1,
Amp-2, Amp-8 B L Est-5) REgF i, Acp-11t
WHFCHOTILIADIEE v F (A) & LTRE L,
W B E3ADEIL VN (A, M, C) &£ 3KROH

Table 6.

DR (a,myc) ELTHRBLES, 73/FFx%
—CIBT 5 3D T A VYA MERETITH S
BT UAROEE S v FARE Licss, S8 LD
1L LEARD A v FIt X p i hiid, S
(B OB EEE L I 570, Est-5 (35T 2 KD A
VR ELTCRBE LS, £B w2 TEEM oD <
v EAEEL, FLEEMR U B R AR
v EBBbhi, SOV P Est-5 e TR E
FHADR TR,

3D&A T T ABERSEET (Cat-1, Est-9,
Pyd-1, Pox-1 B XU Pox-2) &g ¥hic, +D5%H
Cat-1, Est-9 3 L0 Ped-1 30N RBI L, 1K

Four types of stage specific expression at 14 isozyme

loci in calli derived from embryos

E . Callus
)ipressmn T e — Isozyme gene
ype Initial stage  Late stage
1 ++ H Cat-1, Est-2, Pgd-1,Pgi-1, Pgi-2 and Sdh-1
I + + (m) Est-5
+ (m) + (m) Acp-1, Amp-1, Amp-2, Amp-8
i} + 0 Est-9
I\ 0 0 Pox-1
0 — Pox-2
# : strong activity present.
4 : activity present but weak.
+ {m): major band modified.
0: no activity present.

— : not examined.
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-+ CAT -+
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Fig. 1.

6)y WIS LOBMIH VA TR R A £ 5T A%
MK 31 B A & 75 A 2 G LT Fig. LR LT,

Pgi-1, Pei-2 3 L 08 Sdh-1 i3 LAED Rdkfe S Iute
NWATLESELTRBLTR D, AIAABELLRHKD
HLTOHRETRHEHETE L, ¥, HEHFcs-
TIEE b IHENc R S h Tt Car-1 & Pgd-1 %
A A THRIMERE L CRBLL Toie, A AHRFEE
i Amp-1, Amp-2 8 X O Amp-3 %, 1
YR BT AIRIETHRL NS X 5By 9T v,
Acp-1 3 a2 e, BWiGEEE L2 A MEX
DCAVVEREREDa, mEBIOc v FEHbh
FoOSHEARIBRI AR e B im0k, RETHEDbh A2 TD

AMP-1, 2 + AMP-3
— -—— —
- - — e -
-— e wm )3 wem mm e -
— o -— e -
M I L — P M 1 L

EST + PGD

— - —
= wm Pyd-1 -— -
M I L — P M 1 L

POX + SDH

Sclh-1| wm oo - —

M1 L - P M I L

Comparisons of allelic expression at 14 isozyme loci in plumule (lane; P)

and mature leaf (lane; M), and in initial (lane; T) and late (lane; L) stages
of calli derived from embryos. Phenotypes of the Japonica rice are shown

except for E:-2 and

Pox-2 in which expressions of the active alleles

carried by the Indica or wild type are shown.
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BHWE DD 5% ERLERR SRR TH D,
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Summary

Isozymes seem to be useful genetic markers in
in vitro selection. In rice, however, isozymes have
not been used as such genetic markers because of
little knowledge about their expression at cell or
callus level. For utilizing the isozymes as the

diagnostic markers, the pattern of their expression
in a cell or callus should be verified as compared
with that in the original plants. In the present
study, allele expression of 14 isozyme loci were
studied in calli derived from 36 rice strains and
compared with that in the original plants.

In the original plants, four out of 14 isozyme
loci, FEst-2, Pgi-1, Pgi-2 and Sdh-1 showed quite
stable expressions but the others showed stage or
organ- specific expressions. 1o study a fluctuation
pattern of isozyme expression during subculture,
embryo derived calli cultured for two or three
months (initial stage) and those cultured for more
than one year (late stage) were compared in each
strain. Expressions of six loci, Cat-1, Est-2, Pgd-1,
Pgi-1, Pgi-2 and Sdh-1 were stable both in
initial and late stage calli. These six loci can be
safely used as markers of specific chromosome or
chromosome segment at callus level.

On the other hand, phenotypes of Acp-7 and
Est-5 were altered during a long subculture.
Bands of Amp-1, Amp-2 and Amp-8 were modi-
fied from the initial stage and showed mutiple
bands, so that identification of allele differences
was quite difficult. Est~9 appeared only in initial
stage but not in late stage. Pox-I1 and Pox-2
were not expressed in either initial or late stage.
Thus, these 14 isozyme loci were differently
regulated each other.

It was further found that callus from young
root showed similar pattern of isozyme expressions
with that derived from embryos. Cai~1 was ex-
pressed in plumule but not in root tissue. But
root-derived calli showed Cat-1 band. It was sug-
gested that calli should tend to lose tissue speci-

ficity of their isozyme expression during subculture.



