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Methodological development of environmental DNA for

evaluating genetic variation, distribution and ecological
characteristics of Sakhalin taimen in Japan
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Sakhalin taimen (Parahucho perryr) is a critically endangered species. This species is the largest freshwater
fish in Japan, and it used to be distributed throughout Hokkaido. In this study, we developed an
environmental DNA detection system for Sakhalin taimen. After the development, we tested it by an
aquarium experiment, followed by an application to natural river systems in Hokkaido. We found that our
system is specific to the species and sensitive to the changes in biomass of the species nearby. We also
found that although we could detect the species in a few river systems without any previous record of
Sakhalin taimen, the detected environmental DNA was extremely concentrated in two major river systems.
Our results suggest that the species is still endangered and that the natural habitat of the species is very

limited in Japan.
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Fig.1. Sakhalin taimen captured in a northern part of Hokkaido
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Fig.2. Pictures of aquaria for the rearing experiment. (a) 2000L tanks, (b) 40L tanks. Overflowing water samples were
taken from the outlet pipes shown in (¢) and (d), respectively.
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Fig.3. Reported Sakhalin taimen distribution map (from Fukushima et al. 2011). Black indicates stable populations, gray

indicates endangered populations, dots indicates extinct populations, and white indicates no records.
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Fig.4. Confirmation test of species specificity of the Sakhalin taimen environmental DNA detection system. PCR cycles
on the X-axis, and the fluorescence intensity on the Y-axis. The result shows that the detection system reacts only
to the DNA template from Sakhalin taimen, confirming the species specificity.

2. KMEFEBIZL DA by ofYE - BR5E DNA L o FH B B AR ET-i

FEm PCRICK % A b7 BB DNA EHEEOKE, 0z U7 L7z 20001 KA % Bk < T XCTOKRMEKY >~ T s
A4 b7 D DNA DK SN2 TH L, 4 PTIRERKE A b7 DNA OROMICAE R IEOMHBNRD b7z
(B5, Mizumoto et al. 2018). FIHKELIAFT T4 7a> ba— V¥ Fuh5id4 b7 DNA BB S h o
72728, ZOMITTHELNIZA M7 DNA XTI X THRMICHE SN TV, VI HRODBIDOTH DL Z & bR L.
FoKEMORT R EAARER Y72 ODNA BZIIK L TALE, BXE, fifkEEE f 7 DNA BOMICHE R
HIEOMBARD SNz (p<0.001). ThH5DT &, 1 b 7B DNA OED A by AW EoInN - T
MTBZELERIELTNS. SOIEHORLLA PYARUAKEECHEELTVWL EIRELZEE Bz XA
b B 1 PEofRE R 0 Al 23200 PEAICHEY), 5N 5 4 b DNA BARL L0089 PREELZE 2 5,
MEDOMICHEERIBOON LD o7 (M6). T Lid, BEAY Y IV 6H5Nn54 7 DNA ORIZA b
T OMERERZIXMLTHBY), ZOEMBRICIZITZEALEERZZI VI EZRBRLTEY, BARET T/
b O - ATEREYROTAELITH) LTHO THAERE VR 5.



Rep. Grant. Res., Asahi Glass Foundation (2019)

10,000 - 10,000 4
By (a): 40L/KIE (b): 2000L7Kf&
X 1,000 - =
'Q 1,000 -
Z
4@ é 100 - ==
E',_j% 100 4 é % ===
10 A
E
10 T T T T T | 1 r T T T T T |
0 1 2 4 8 16 0 1 2 4 8 16 32
KiER DB DK
X5. RIEDNAEE CHABEATHOBR. (a)P40LKIEIC, (b) H2000LKEICA bU2mAaE AN TEE L =R

ERT. WINHEAFTAGENEZ 3 ICON TIREDNAEENENL TWID0HF2H 3.
Fig.5. EnvironmentalDNA - Number of fish relationship in the rearing experiment. (a) 40L tank, (b) 2000L tank with 2+
Sakhalin taimen. Positive relationships were observed in both cases.
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Fig.6. Expected relationship between environmental DNA and size of fish, when the total weight (kg) was adjusted.
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Fig.7. Detection map of Sakhalin taimen's environmental DNA (from Mizumoto et al. iz prep.). We detected them at 8
rivers in 6 regions shown in red (A, B, H, I, M, N). The map is categorized by the regions of Development and
Promotion Bureau because of the threats of overfishing.
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