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Abstract Two types of the dark chub, Zacco temmincki, collected from 10 river systems in Japan were
genetically characterized at 27 protein coding loci using starch-gel electrophoresis. They were fixed for
different alleles at 13 loci. No hybrid individuals were observed, even in specimens collected in stations
where both types appear sympatrically, indicating that each type of the dark chub represents a distinct

species.

The dark chub, Zacco temmincki, is widely distri-
buted from Korea to the western parts of Japan
(Uchida, 1939; Banarescu, 1968; Nakamura, 1969).
We recognized two different types, here called Type
A and Type B, in Japanese populations based on
some morphological differences (Watanabe and
Mizuguchi, 1988). The fish of Type A possesses a
transparent dorsal fin with a faint red blotch and
their front edge of the pectoral fin is red, whereas the
dorsal fin of Type B is dark yellow. The number of
pored scales of Type A tends to be larger than that of
Type B. Type B is distributed more widely in the
western part of Japan than Type A, which extends
from Tokai, through Lake Biwa to the Sanyo Dis-
trict along the Seto Inland Sea. The overall abun-
dance of Type A is far less than that of Type B.

We have examined morphological, genetic and
taxonomic aspects of these two types. This paper
deals with the biochemical population genetics of 17
populations of the dark chub collected from 10 river
systems in Japan. The purpose of the present study
is to define the magnitude of genetic difference be-
tween the two types. Allozyme analysis suggested
that the dark chub distributed in the Korean Pen-
insula also comprises two distinct species, the so-
called MM and MS types (Yang and Min, 1987).
The purpose of the present study also includes sug-
gestion of a relationship between Japanese and
Korean dark chub populations.

Materials and methods

Samples were collected from 10 river systems in
middle and western areas of Honshu, Japan, by hand
net and trap bottle during the period from 1988 to
1990. Sample locations are shown in Fig. 1 and
sample size is listed in Table 2. Whole fish bodies
were frozen immediately following collection until
processed for electrophoresis. Horizontal starch-gel
protocols followed May et al. (1979) and Harris and
Hopkinson (1976). An initial identification between
Types A and B was made based on the difference in
color patterns of the dorsal and pectoral fins.

A list of enzyme stains used, their abbreviations,
Enzyme Commission number, the numbers of loci
expressed and others are given in Table 1. Tissues of
the liver, skeletal muscle, eye ball and heart were
used. Locus and gene nomenclatures follow Allen-
dorf and Utter (1979) and Shaklee et al. (1990). If
multiple loci coded for a protein, the loci were
numbered starting with the one which encoded the
protein with the least anodal migration. The most
common allele at a locus of the B type was desig-
nated *¥100, and other alleles were assigned numbers
according to the mobility of their homomeric protein
products relative to that of the *100 allele.

Homology of the loci which showed different
mobilities on the gels for each type and were con-
sidered to be fixed for different alleles were confirmed
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Map of Japan and the Korean Peninsula showing the sites where dark chub were sampled (O; Type A,

®; Type B, ®; Types A and B) and its endemic range (shaded; Uchida, 1939, Banirescu, 1968; Nakamura,

1969).

1; Shinbori River, 2; Nagara R., 3; Ibi R., 4; Suzuka R., 5; Ano R., 6; Kumozu R., 7; Tokida R., 8; Ane

R., 9, 10; Yasu R., 11; Asahi R., I; Ise Bay, II; Seto Inland Sea.

Mountains, ----; Nunobiki Mountains.

by breeding tests. For the remaining loci, the
Mendelian nature of the electrophoretic variants was
inferred from the banding patterns on the gels ac-
cording to the following criteria: (1) Banding pat-
terns had to be consistent with the known molecular
structure of that protein. (2) When a gene was
expressed in more than one tissue, variant pheno-
types had to be parallel among tissues (Grant et al.,
1983).

Results

Among 27 presumative loci surveyed, 7 loci were
polymorphic in the Japanese dark chub collections
following the criterion that a locus is considered
polymorphic in populations in which the frequency
of the most common allele is less than 0.99.

At 13 loci, Type A was fixed for different alleles
from those of Type B (Fig. 2). Allelic frequencies of
17 dark chub populations collected from Japanese
rivers are presented in Table 2. At all of the poly-
morphic loci, the deviation of observed number from

the expected number was not significant (assuming
Hardy-Weinberg equilibrium). Nei’s (1978) genetic
distance value (D; revised by sample size) using 27
loci was 0.64 between Types A and B when the total
collections were combined.

In Type B, the PEPA* locus was almost fixed for
different alleles for the east and west collections
divided at the Ibuki, Suzuka and Nunobiki Moun-
tains. Similarly, the PEPC* locus of Type A was
almost fixed for different alleles for each collections.
Allelic variation at the Ak* locus was observed ex-
clusively in Type B from the Ano and Kumozu River
populations.

Discussion

According to our observations, Type A tends to be
distributed in the lower reaches and more placid
waters compared to Type B. In some stations,
however, both types are distributed sympatrically
and sometimes they were caught together in a single
trap bottle. The lack of hybrid specimens showing

— 134 —



Okazaki et al.: Cyprinid Genetic Differentiation

up in the analysis clearly indicates that Types A and
B are distinct species. The D value obtained (0.64)
between both types corresponds to the range of
values obtained at the interspecific level for fish
species by other workers (Buth and Burr, 1978;
Shaklee et al., 1982).

In the Korean Peninsula, the MS type is distribu-
ted throughout the southern parts of the peninsula,
while the range of the MM type is almost entirely
confined to the southeast part of the peninsula (Yang
and Min, 1989). It is difficult to immediately iden-
tify relationships between the Japanese and Korean
forms, due to the lack of allozyme patterns shown
for the Korean congener, except for the MDH* locus
(Yang and Min, 1989). Judging from the electro-
morphs of the MDH* locus, the Korean MM type is

not identical with both Japanese types. Based on
some morphological characters (Yang and Min,
1987), it is considered that both Korean types are
similar to Type B in Japan. This suggests that the
dark chub consists of at least three distinct species,
though a comparative study needs to be conducted
on all of the Korean and Japanese forms.

It is suggestive that the east and west collections
divided at the Ibuki, Suzuka and Nunobiki Moun-
tains were almost fixed for different alleles in both
types, respectively. This phenomenon is presumably
a reflection of the isolation between the east and west
populations in the mountains, which form the wa-
tersheds of the rivers entering Ise Bay and the Seto
Inland Sea. In earlier times, however, it is supposed
that the outlet of Lake Biwa had been Ise Bay, but

Table 1. Electrophoretic analysis of dark chub from Japan.
Enzyme Enzyme number Locus Tissue® Buffer®
Aspartate aminotransferase 2.6.1.1 AAT-1* E, LM 3,4
AAT-2% E,H,L,M 3,4
Acid phosphatase 3.132 ACP* L 3,4
Adenylate kinase 2.74.3 AK* M 3
Creatine kinase 2.73.2 CK* M 1
Esterase 3.1.1.- EST* L 3
Glyceraldehyde-3-phosphate dehydrogenase 1.2.1.12 GAPDH* M 3
Glycerol-3-phosphate dehydrogenase 1.1.1.8 G3PDH-TI* M 3
G3PDH-2* M 3
Glucose-6-phosphate isomerase 5.3.1.9 GPI-T* M 1,3
GPI-2* M 1,3
Glutathione reductase 1.6.4.2 GR* L 1
Isocitrate dehydrogenase (NADP*)* 1.1.1.42 IDHP-I1* M 3,4
IDHP-2* L 3,4
IDHP-3* L 3,4
L-Lactate dehydrogenase 1.1.1.27 LDH-1* L 3,4
LDH-2* E,H, M 3,4
LDH-3* E,H,M 3,4
Malate dehydrogenase 1.1.1.37 mMDH-I1* H, M, L 3
sMDH-2* E, H, L 3
sMDH-3* E,H M 3
Malic enzyme (NADP™*) 1.1.1.40 MEP* M 4
Dipeptidase 34—~ PEPA* E,M 1,2
Peptidase-C 3.4~ PEPC* E,M 2
Phosphogluconate dehydrogenase 1.1.1.44 PGDH* M 3
Phosphoglucomutase 5.4.2.2 PGM* M 4
Superoxide dismutase 1.15.1.1 SOD* L 2,3, 4

* E=eye, H=heart, L=liver, M =muscle.

® 1=a discontinuous Tris-citric acid (gel pH 8.5), lithium hydroxide-boric acid (tray pH 8.5) buffer system

described by Ridgway et al. (1970).

2=a Tris-boric acid-EDTA buffer (pH 8.5) described by Markert and Faulhaber (1965).
3=an amine (N-(3-Aminopropyl)-morpholine) citrate buffer (pH 6.5) described by Clayton and Tretiak (1972).
4=an amine (N-(3-Aminopropyl)-diethanolamine) citrate buffer (pH 7.0) described by Numachi et al. (1979)
with slight modification based on the Clayton and Tretiac (1972).
¢ Homology of the IDHP-2* and -3* loci between Types A and B is tentative.
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many arguments still remain about its former drain-
age patterns (Yokoyama, 1969). The accumulation
of gene frequency data from further collections in
this area may help explain the geological events.
Among the populations of Type B, genetic varia-
tion at the Ak* locus was observed in specific rivers.
In future, other genetically different populations
associated with geographical events may be found.
The estimated divergence time based on the ex-
amined D values between Types A and B is 3 million
years ago according to Nei’s (1975) protein cali-
brations. At this time, it is believed that a freshwater
area was broadly located in the present Seto Inland

Sea area, the so-called Second Seto Lake, and that
vigorous speciation of freshwater fishes occurred
there (Ichihara, 1966; Tsubokawa, 1988). The pres-
ent distribution of Type A is mainly along the Seto
Inland Sea and Lake Biwa. Type B is probably
related to the Korean fishes. There is a good possi-
bility that Type A is derived from Type B, which had
extended its range from Korea to the Second Seto
Lake.

Recently, several calibrations have been proposed
to estimate divergence times from genetic distance
data (Nei, 1987). It is considered that there is no
molecular clock which is universal for all organisms.
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Isozyme patterns of dark chub. SOD =superoxide dismutase, ACP=acid phosphatase, EST =esterase,

PGDH = phosphogluconate dehydrogenase, AK =adenylate kinase, GAPDH = glyceraldehyde-3-phosphate
dehydrogenase, PEPA = dipeptidase, PEPC = peptidase-c, GPI = glucose-6-phosphate isomerase, IDHP =

isocitrate dehydrogenase, LDH =l-lactate dehydrogenase, MEP =malic enzyme (NADP*).
Scoring of individual genotypes is indicated at the top and bottom of

indicated at the right of each gel.

Alleles are

each gel. An arrow indicates the sample origin; anode is toward the top. A: A type fish. B: B type fish.

Note that the PEPS* locus was not routinely scored.

Accordingly, we have to set up a standard molecular
clock for cyprinid fishes using fossil records in these
districts.
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Table 2. Observed allelic frequencies at diagnostic and polymorphic loci from 17 dark chub populations in Japan. Sample numbers correspond to location
numbers in Fig. 1.
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ACP* AK* EST* GAPDH* GPI-1* GPI-2* IDHP-1*
Location Sample

SIZE X100 *—10  *100 *500 *100 *85 *—100 *—20 *—100 *—20 *—170 *—120 *—40 *100 *80 *105 *100 *200

Type B
1. Shinbori R. 15 1.000 0.000 1.000 0.000 1.000 0.000 1.000 0.000 1.000 0.000 0.000 0.000 0.000 1.000 0.000 0.000 1.000 0.000
3. Ibi R. 18 1.000 0.000 1.000 0.000 1.000 0.000 1.000 0.000 1.000 0.000 0.000 0.000 0.000 1.000 0.000 0.000 1.000 0.000
4. Suzuka R. 15 1.000 0.000 1.000 0.000 1.000 0.000 1.000 0.000 1.000 0.000 0.000 0.000 0.000 1.000 0.000 0.000 1.000 0.000
5. Ano R. 30 1.000 0.000 0.769 0.231 1.000 0.000 1.000 0.000 1.000 0.000 0.000 0.000 0.000 1.000 0.000 0.000 1.000 0.000
6. Kumozu R. 13 1000 0.000 0.864 0.136 1.000 0.000 1.000 0.000 0.962 0.000 0.038 0.000 0.000 1.000 0.000 0.000 1.000 0.000
7. Tokida R. 23 1.000 0.000 1.000 0.000 1.000 0.000 1.000 0.000 0.978 0.000 0.022 0.000 0.000 1.000 0.000 0.000 1.000 0.000
8. Ane R. 10 1.000 0.000 1.000 0.000 1.000 0.000 1.000 0.000 0.950 0.000 0.050 0.000 0.000 1.000 0.000 0.000 1.000 0.000
9. Yasu R. 7 1.000 0.000 1.000 0.000 1.000 0.000 1.000 0.000 1.000 0.000 0.000 0.000 0.000 1.000 0.000 0.000 1.000 0.000
11. Asahi R. 19  1.000 0.000 1.000 0.000 1.000 0.000 1.000 0.000 0.895 0.053 0.053 0.000 0.000 0.921 0.079 0.000 1.000 0.000
Total 150 1.000 0.000 0.946 0.054 1.000 0.000 1.000 0.000 0.970 0.023 0.007 0.000 0.000 0.990 0.010 0.000 1.000 0.000

Type A
2. Nagara R. 3 0.000 1.000 1.000 0.000 0.000 1.000 0.000 1.000 0.000 0.000 0.000 1.000 0.000 0.000 0.000 1.000 0.000 1.000
4. Suzuka R. 4 0.000 1.000 1.000 0.000 0.000 1.000 0.000 1.000 0.000 0.000 0.000 1.000 0.000 0.000 0.000 1.000 0.000 1.000
5. Ano R. 1 0.000 1.000 1.000 0.000 0.000 1.000 0.000 1.000 0.000 0.000 0.000 1.000 0.000 0.000 0.000 1.000 0.000 1.000
6. Kumozu R. 6 0.000 1.000 1.000 0.000 0.000 1.000 0.000 1.000 0.000 0.000 0.000 0.833 0.167 0.000 0.000 1.000 0.000 1.000
7. Tokida R. 10 0.000 1.000 1.000 0.000 0.000 1.000 0.000 1.000 0.000 0.000 0.000 0.600 0.400 0.000 0.000 1.000 0.000 1.000
8. Ane R. 10 0.000 1.000 1.000 0.000 0.000 1.000 0.000 1.000 0.000 0.000 0.000 1.000 0.000 0.000 0.000 1.000 0.000 1.000
10. Yasu R. 4 0.000 1.000 1.000 0.000 0.000 1.000 0.000 1.000 0.000 0.000 0.000 1.000 0.000 0.000 0.000 1.000 0.000 1.000
11. Asahi R. 5 0.000 1.000 1.000 0.000  0.000 1.000 0.000 1.000 0.000 0.000 0.000 1.000 0.000 0.000 0.000 1.000 0.000 1.000

Total 43 0.000 1.000 1.000 0.000 0.000 1.000 0.000 1.000 0.000 0.000 0.000 0.884 0.116 0.000 0.000 1.000 0.000 1.000

1661 ‘(2)8€ "[0AUIYo1 [ ‘ueder



Table 2. (Continued)
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Locati IDHP-2* IDHP-3* LDH-2* MEP* PEPA* PEPC* PGDH* SOD*
cation
*100 *200 *130 *100 *150 *—-100*—10*%—170 *—100 *20 *100 *120 *110 *100 *80 *90 *100 *160 *100 *900

Type B
1. Shinbori R. 1.000 0.000 0.000  1.000 0.000 1.000 0.000 0.000 1.000 0.000 0.000 1.000 0.000 1.000 0.000 0.000 1.000 0.000 1.000 0.000
3. Ibi R. 1.000 0.000 0.000 1.000 0.000 1.000 0.000 0.000 1.000 0.000 0.250 0.750 0.000 1.000 0.000 0.000° 1.000 0.000 1.000 0.000
4. Suzuka R. 1.000 0.000 0.000 1.000 0.000 1.000 0.000 0.000 1.000 0.000 0.000 1.000 0.000 1.000 0.000 0.000 1.000 0.000 1.000 0.000
5. Ano R. 1.000 0.000 0.000 1.000 0.000 1.000 0.000 0.000 1.000 0.000 0.000 1.000 0.000 1.000 0.000 0.000 1.000 0.000 1.000 0.000
6. Kumozu R. 1.000 0.000 0.000 1.000 0.000  0.955 0.000 0.045 1.000 0.000 0.038 0.962 0.000 1.000 0.000 0.000 1.000 0.000 1.000 0.000
7. Tokida R. 1.000 0.000 0.000 1.000 0.000 1.000 0.000 0.000 1.000 0.000 0.000 1.000 0.000 1.000 0.000 0.000 1.000 0.000 1.000 0.000
8. Ane R. 1.000 0.000 0.000 1.000 0.000 1.000 0.000 0.000 1.000 0.000 1.000 0.000 0.000 1.000 0.000 0.000 1.000 0.000 1.000 0.000
9. Yasu R. 1.000 0.000 0.000 1.000 0.000 1.000 0.000 0.000 1.000 0.000 1.000 0.000 0.000 1.000 0.000 0.000 1.000 0.000 1.000 0.000
11. Asahi R. 1.000 0.000 0.000 1.000 0.000 1.000 0.000 0.000 1.000 0.000 1.000 0.000 0.000 1.000 0.000 0.000 1.000 0.000 1.000 0.000

Total 1.000 0.000 0.000 1.000 0.000  0.996 0.000 0.004 1.000 0.000 0.273 0.727 0.000 1.000 0.000 0.000 1.000 0.000 1.000 0.000
Type A

2. Nagara R. 0.000 1.000 0.000 0.000 1.000 1.000 0.000 0.000 0.000 1.000 0.000 0.000 1.000 0.000 0.000 1.000 0.000 1.000 0.000 1.000
. Suzuka R.  0.000 0.875 0.125  0.000 1.000 1.000 0.000 0.000 0.000 1.000 0.000 0.000 1.000 0.000 0.000 1.000 0.000 1.000 0.000 1.000
Ano R. 0.000 1.000 0.000 0.000 1.000 1.000 0.000 0.000 0.000 1.000 0.000 0.000 1.000 0.000 0.000 1.000 0.000 1.000 0.000 1.000
. Kumozu R. 0.000 0.700 0.300  0.000 1.000 1.000 0.000 0.000 0.000 1.000 0.000 0.000 1.000 0.000 0.000 1.000 0.000 1.000 0.000 1.000
. Tokida R.  0.000 1.000 0.000 0.000 1.000 1.000 0.000 0.000 0.000 1.000 0.000 0.000 1.000 0.000 0.000 1.000 0.000 1.000 0.000 1.000
Ane R. 0.000 0.900 0.100 0.000 1.000  0.900 0.100 0.000 0.000 1.000 0.000 0.000 1.000 0.000 0.850 0.150 0.000 1.000 0.000 1.000
. Yasu R. 0.000 1.000 0.000 0.000 1.000 1.000 0.000 0.000 0.000 1.000 0.000 0.000 1.000 0.000 1.000 0.000 0.000 1.000 0.000 1.000
. Asahi R. 0.000 0.800 0.200  0.000 1.000 1.000 0.000 0.000  0.000 1.000 0.000 0.000 1.000 0.000 0.900 0.100 0.000 1.000 0.000 1.000

Total 0.000 0.902 0.098 0.000 1.000 0.976 0.024 0.000 0.000 1.000 0.000 0.000 1.000 0.000 0.289 0.711  0.000 1.000 0.000 1.000

—_—

IR 19 pezeo

uonenUAIYIJ d1suan prundL)



FXFMSE Japan. J. Ichthyol. 38(2), 1991
Spolecn. Zool., 32(4): 305-311, pls. 1-2.

Buth, D. G. and B. M. Burr. 1978. Isozyme variability in
the cyprinid genus Campostoma. Copeia, 1978(2): 298~
311

Clayton, J. W. and D. N. Tretiak. 1972. Amine-citrate
buffers for pH control in starch gel electrophoresis. J.
Fish. Res. Bd. Canada, 29(8): 1169-1172.

Grant, W. S., R. Bakkala, F. M. Utter, D. J. Teel and T.
Kobayashi. 1983. Biochemical genetic population
structure of yellowfin sole, Limanda aspera, of the North
Pacific Ocean and Bering Sea. Fish. Bull.,, 81(4): 667-
677.

Harris, H. and D. A. Hopkinson. 1976. Handbook of
enzyme electrophoresis in human genetics. American
Elsevier Publ. Co. Inc., New York.

Ichihara, M. 1966. The Osaka group and the Rokko
movements. Chikyukagaku, (85.86): 12-18. (In Japa-
nese.)

Markert, C. L. and Faulhaber. 1965. Lactate dehydrogen-
ase isozyme patterns of fish. J. Exp. Zool., 159: 319-332.

May, B., J. E. Wright and M. Stoneking. 1979. Joint
segregation of biochemical loci in Salmonidae: results
from experiments with Salvelinus and review of the lit-
erature on other species. J. Fish. Res. Bd. Canada,
36(9): 1114-1128.

Nakamura, M. 1969. Cyprinid fishes of Yapan. Spec. Publ.
Res. Inst. Nat. Resources. (Tokyo), (4), viii+iv+455
pp., 19 figs., 149 pls. (In Japanese.)

Nei, M. 1975. Molecular population genetics and evolu-
tion. North-Holland, Amsterdam, xiii+ 288 pp.

Nei, M. 1978. Estimation of average heterozygosity and
genetic distance from a small number of individuals.
Genetics, 89(3): 583-590.

Nei, M. 1987. Molecular evolutionary genetics. Columbia
Univ. Press, New York, x+512 pp.

Numachi, K., S. Nagahora and M. Iwata. 1979. Genetic
demonstration of hybrids between chum and pink salmon
in the northwest Pacific. Rep. Otsuchi Mar. Res. Cen.
Univ. Tokyo, (5): 87-95. (In Japanese.)

Ridgway, G. L., S. W. Sherburne and R. D. Lewis. 1970.
Polymorphism in the esterases of Atlantic herring.
Trans. Am. Fish. Soc., 99(1): 147-151.

Shaklee, J. B.,, C. S. Tamura and R. S. Waples. 1982.
Speciation and evolution of marine fishes studied by the
electrophoretic analysis of proteins. Pacif. Sci., 36(2):
141-157.

Shaklee, J. B., F. W. Allendorf, D. C. Morizot and G. S.
Whitt. 1990. Gene nomenclature for protein-coding loci
in fish. Trans. Am. Fish. Soc., 119(1): 2-15.

Tsubokawa, K. 1988. Zoogeographical consideration on
the freshwater fish fauna of the Okayama Region, Japan.
Bull. Kurashiki Mus. Nat. Hist., (3): 1-30. (In Japa-
nese.)

Uchida, K. 1939. Freshwater fishes of Korea. Nematog-
nathii and Eventognathii. Chosen Sotokufu Suisan Shi-
kenjo Hokoku, (6): 8+458 pp., 46 figs, 47 pls. (In Jap-
anese.)

Watanabe, M. and K. Mizuguchi. 1988. On the two types
of the dark chub (Zacco temminckii)-IV. Morphological
variation of B-type (fluvial type). Abstracts for 16th
Annual Meeting of Ichthyological Soc. of Japan: 15.

Yang, S. Y. and M. S. Min. 1987. Evolutionary study on
the dark chub (Zacco temmincki) 1V. Genetic variation,
morphology and artificial hybridization. Korean J.
Zool., 30(4): 417-431. (In Korean.)

Yang, S. Y. and M. S. Min. 1989. Evolutionary study on
the dark chub (Zacco temmincki) 1. Geographic distri-
bution and seasonal variation of two allelomorphs of
MDH. Korean J. Zool., 32(3): 232-241. (In Korean.)

Yokoyama, T. 1969. Tephrochronology and paleogeogra-
phy of the Plio-Pleistocene in the eastern Setouchi Geo-
logic Province, southwest Japan. Mem. Fac. Sci. Kyoto
Univ. Geol. Mineral., 36(2): 19-85.

(Received December 20, 1990; accepted March 15, 1991)

REITHBNEIND DT LY (Zacco temmincki) D 2 &Y
1220\ T
FAEERX - BLEM - kOELE - HATE
HELREOBEOBVICL > THRIEN B 5 7 LY (Zacco
temmincki) D 2 %) (A-B) ICB I} 2 BIZHIMEORESE T A v+
4 LEHOTRE L. 10KBTREL LEKICESOLTHIT
LR, MEFEOMICIRF LA 2TBETFEDS b 13 IC#E
FoBEBEMSED Stz WRASERICHHELTVWEKRICE
WTHHB LA SN EKEIED SNV EDLDS, ATLY
DARKREBRUIFIREE LTHRS S EMWBY LM,

(. 519-04 ZHEFLEERAIEH KEFEMDF
FoRr B 112 CEXHEIL5-6-6 HESK, KL
108 #XHERE 4-5-7 BWRUKEKRYE; #48: 51601 =F
BB R TR  KEET BRETART)



