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Medaka (Oryzias latipes) is one of the most familiar fresh water fish in Japan and it is also a widely
known fact among the general public that medaka have abundant geographical genetic variation. About
a decade ago, a high-precision medaka phylogeographic map was built based on polymorphisms of several
allozymes and mitochondrial DNA (mtDNA) sequences. The Southern Japanese (S.JPN) group was one of
the major genetic groups that were divided into 11 sub-groups based on their mtDNA phylogeny. Al-
though most medaka populations are separated by geographical barriers such as mountain ranges, in sev-
eral areas we cannot identify geographical barriers that might have divided them into sub-group. In this
study, we focused on Kagawa Prefecture in Shikoku Island, in the western part of the Japanese Archipel-
ago, which is known to have two sub-groups, the Higashi-Setouchi and the Nishi-Setouchi, though without
any visible geographical barriers. We investigated mtDNA genetic diversity in seven rivers across Kagawa
Prefecture. Population genetic analysis strongly suggests a genetic boundary between rivers located in the
central coastal area. A paleomap of Seto Inland Sea, based on simulations, indicated that a divide ridge
connected Kagawa Prefecture and Okayama Prefecture during the glacial period. These results suggest a
possibility that the two sub-groups in Kagawa Prefecture, Higashi-Setouchi and Nishi-Setouchi, have
gradually differentiated genetically in the east and west regions of the divide ridge, facing sea level fluc-

tuations since late Pliocene.
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Fig. 1. Sampling sites and genetic structure of medaka in Kagawa Prefecture. Different pat-
terns in the pie chart represent a difference in the sequence types of mtDNA D-loop re-
gion. "ST" 1s the abbreviation for sequence type. Black indicates the combined frequency
of residual sequence type (<1% in all populations).



Table 1. Genetic diversity in each population of medaka in Kagawa Prefecture and the sur-

rounding Prefectures.

P og;rlsgon lat(N)/long(E) N qﬁgﬁgef},gfe - g;ﬁ%%%igé Gen&;i}gle)r)sny (j;i}llg%%gi(}ifle(y References
KSH 34°03'N/133°38'E 50 3(1) 7(501) 0.117 (+/-0.061) ~ 1.02 (+/-0.61) This study
KEJ 34°11'N/133°39'E 50 6(2) 7(501) 0.547 (+/-0.069)  2.39 (+/-0.40) This study
KHT 34°15'N/133°44'E 52 6(2) 10 (500) 0.501 (+/-0.077)  3.03 (+/-0.68) This study
KAO 34°19N/133°54'E 44 9(5) 12 (500) 0.805 (+/-0.036)  5.84 (+/-0.35) This study
KSY 34°21'N/133°68'E 54 4(1) 7(501) 0.502 (+/-0.072) ~ 2.96 (+/-0.52) This study
KKB 34°18N/134°13'E 52 12 (6) 18 (501) 0.882 (+/-0.017)  4.77 (+/-0.70) This study
KSM 34°12'N/134°25'E 50 1(0) 0 (501) 0 0 This study
all 352 28 (12) 33 0.872 (+/-0.008)  5.33 (+/-0.18) This study
oY* 34°39N/134°0TE 95 14 15 0.767 (+/-0.038)  2.93 (+/-0.35) Katsumura et al.,2012
HSt 34°26'N/132°46'E 48 9 15 0.705 (+/-0.065)  7.28 (+/-0.90) Katsumura et al.,2012
HSs¢ 34°28'N/132°44'E 48 2 1 0.042 (+/-0.040)  0.08 (+/-0.08) Katsumura et al.,2012
a: The number in parentheses shows the number of sequence types of less than 1% in all population.
b: The number in parentheses shows the number of sites used for the analysis.
c¢: OY was sampled in Okayama Prefecture.
d: HSf and HSs were sampled in Hiroshima Prefecture.
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Fig. 2. Genetic relationship among nine popu-
lations based on d, distance calculated
from mtDNA D-loop region. Black
diamonds and open circles represent
the populations examined 1n this
study and reported in Katsumura et
al. (2012), respectively.

Table 2. Comparison of three fixation indices

among K values by SAMOVA
analysis.
Ncl,lﬁ,lﬁzg(ﬁf) Group composition Fs Fr Fer

K=2 G1: KSH, KEJ, KHT

G2: KAO, KSY, KKB, KSM
K=3 G1: KSH, KEJ

G2: KHT

G3: KAO, KSY, KKB, KSM
K=4 G1: KSH, KEJ

G2: KHT

G3: KAO, KSY

G4: KKB, KSM

0.315*  0.594* 0.407*

0.288* 0.573* 0.400*

0.243* 0.535* 0.386"

Fs: a degree of genetic differentiation within groups
Fsr: a degree of genetic differentiation among all populations
For: a degree of genetic differentiation among groups

*: p<0.05
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a: KSH f: KKB
b: KEJ g: KSM
c: KHT h: HSf
d: KAO i: HSs
e: KSY |:OY

Fig. 3. Simulated map of Seto Inland Sea approximately 9,000 years ago.

Individual letters of

the alphabet indicate sampling locations. Grey in Seto Inland Sea represents the land,
and dashed lines indicate the flow path of paleo-rivers estimated by Kuwashiro (1959).
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