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Elucidation of the genetic characteristics of Hynobius setouchi inhabiting

Akashi Kaikyo National Government Park - Kobe Area in Kobe City
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Abstract
The population of Hynobius setouchi in Akashi Kaikyo National Government Park - Kobe Area
(Aina Satoyama Park) had a haplotype diversity (h) = standard deviation (SD) of 0.667 = 0. 113
and a nucleotide diversity (7) = standard deviation (SD) of 0. 00447 % 0.00111. This population
was presumed to be a population with a relatively small haplotype diversity (h) and a relatively
large base diversity (7). It was inferred that, the population of Aina Satoyama Park is a valuable
population with high genetic diversity. In the past a small population isolated from a large
population due to a bottleneck that has been stabilized and has maintained a small population
for a long period of time.
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HAIY Y a U A Hynobius nebulosus VIR, BHRLIPEIZ 1 FEOANERT 5 & & (e
J£ 2005, MATSUI 2006, FA 2011, TANI and HOELKER 2016) . 2019 4F2 H, DNA OOMEIHEIHIROIZHE -
JRARDHRIZ XV, 9 TS D D032 LT DRI N WERTIE, Zorbe hyFihy
Ta A o setouchi DSEFWNIBINFC, B NV a2 o U utsunomiyaorum HSREEFIZ, B
AP va Al setoi DEFHERITNICAERT 5 Z L3> Tuvd (MATSUT 2019, EifE 2020) .

MATSUI et al.. (2019) 1 b= RU 7 DNA (L& mtDNA & 9°%) D h7a i b (L eytb &3
%) OHEFEFERYT DR LTmBHC BN T R TP v a v A1 207 L— K (2Ab) %
KT B LER LT 207 L— R 20b 121X 85-100% THliz 9% 3 DD 7 L— K (AR5 CTlX A2bla, A2blb,
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R A2b1b | I S PEE Ak 1 OV LR PEE (A7) DAk S A7z, SR CIImEg oo 1Ak L o= i
BO AERN 7 L— R A2bla (2@ L7z, R L RRE LAk ST M40 E Tk 2 L— R A2blb IZJ& T 2 fEA
(KUHE 0U0285: Holotype) & 27 L— K A2b2 |ZJ@ 9" % {4 (KUHE 0UO287: Paratype) 7SEEE £ 417-. SUGAWARA
et al.. (2016)I1X hoUxa YT a vt B tokyoensis 46 fEEEE 815 EHARIZ-DOUNT cytb fEikES L O
EEDNA D~ A 7 a7 T A MEEOERES | ZfFGt L, b7 X a vh ey a v w4 OHg R OBEN 7R
SOEEISAREE IR LT,

[ AR e AR I 3o\ 2 LIRS TIE, NPO L2 « K% > b U —7 7 PO B LIERETE
BCEDIZED, BNy TFH T a v UAOERDNEFMER SN TN, F— TR ROBIER L
HLEHESHTWA. ST ZOHW R BINARICAERT 58 b U FH v a o 740557 & EarsrE
OfEi%E AR & Le.
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2013 423 HFB L2018 42 6 HIZHUW B LA (ALK LHET) TH > 7 L2 EEE L (2018 4 6
HIZHOWTIE, HW e BIIAROFF ] 245 CTHEhi L72), BO—# 20k L, MEDARIR A(m—2R)

FGHERT L) PICE L7 DNA =% A T 7 Z—FM & v b (FOERERTEE) 2 vV CHl4: DNA
Zof U 72 S h3 KU 7 DNA O cytb #8210k 850bp 123t LEXEH SN2 7T 4 ~—k v b &
FHVNTPCRIEIT L % DNABEIE 21T > 7-. PCR FUSEATIZ, Tks Gf1ex DNA Polymerase (TAKARA) 0. 5 unit,
B DNA 1 ul, &7 5 A ~—5 pmol, 2X Gflex PCR Buffer (Mg2+, dNTP plus) 10 pL, |ZJ&iE
FREKENZ, 284 20 uL & 1L72.94°C T 2 47 @ 2\ & P %, 98°C T 10 PR, 55°C
TI15 BO7 ==V 7, 68°C T 25 ROMIESISDYA 7 V% 40 [l 0K L, F%IZ 68°C T 7
SRR S %A T o 1. Y—< /LYo 7 Z—IL PC-708 (ASTEC #t) % AV 7= PCR FEMNIE 2% 7 AT
— A7V O CESWKE L DNA OHElE/ N R2RES L, JiEt:, dWES AT LA =2 A0
o3t U CHEREOY 2358 LT, fiEe T —# 1d Sequence Scanner (ABI) Z FAW TG s R 2 TR L,
HEHFF A PE Uz, P LTRSS X B AR DNA 7 —% 307 (DDB)) 1T % &k L 7=

fEHTT— 4 1% MEGAG6 5 MOLECULAR EVOLUTIONARY GENETICS ANALYSIS 6 (Tamura et al. 2013)

TT A4 A2 ML, DnaSPver. 5. 10. 01 (Rozas J. et al. 2009) ZFAW T AT XA 7E2REL,
TEIGIISHIEDIEIE Ch DT X A TEREE h LHIEZEE o 2Rd7-

T 3

AT AT o T2 16 EIEIND 5 DD NT O X A THPHERS -G 1). X TCoNTa XA 737 L— K
A2blalZJ& LTz, ~NTa H A TEAREE (h) EFEHERE (SD) 12.0. 667 0. 113, HIEZARE () S IE%E(RZE (SD)
1%0. 00447 0. 00111 TH-7-.
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T RUTFY v a vUFONTm LA TERE (h) I LOWEIESARE (1) IZOWTEH £ D #HEH
72N T, AHEERIC, SUGAWARA et al. (2016) D F 3 a v g 7 AT OWTORE & ik LT
BETH I LI LTz, T a XA TEEE (h) BIOEESEE () 1250 T, HUWRRILAROE
r7FH o a v AOMEO BT 2 SEEGRE) OFPAIC, HEEL7Z bUFa vty a v Ao
® ET 2 SEGEAERS) OFEHM DO RATIUTAERZEN S D LHE L. hyFavdrravy
245 S OERREO T L T2 &, HUVVRBRIAR LV BRI T B X A TR (h) 2SR E VMY
ST 6 U, ZAUSKH LHWREIAR X D AEINT 0 H A TEE (h) 2SN SOHLSIE 31 #S, T
Hot= (K 1), Fl=dHU e BILAR X 0 A BEISEISARE (h) AR E VLT 24 Hus, Ziuzxf L
TR X 0 B EISEIESAREE (h) 2V NS WIS 16 Hi, TH 72 (X 2). 20T —4 %24 10y
B 2R 5 & SO R EIIARIOMEREA I AT 0 Z A TR (h) DSERHY NS < HIEZRRRE ()

DHHORE NI N—TETH Z LA Sz (X3 fHlic) .
FHE - BRIl 2013) 1371 A TEARE (h) EHFIZARE (o) OB (K 3) % 4 S8 T, 24



DRI DWW TEARREOIESE Z LU T D K D IZELR LTe. T e & A TEEREE (h) &SRR ()
DIENWE EDO LYV TE L2 5D BIEIZIT e 50, K 3 a fEklZI T 1 & A 7L (h) B L0
FEZRREE () DY NS W, BOltR MVR w7 WS Z > 7B AR BT X 3 b fEIZ I T e Z A
TEAREE (h) DS R & < HERESARRE () SEEERAY/ NS W, 7R LR 7 % OZGEIMEIREEO AR &
RIS FANERE UT-AAREANE . X 3 ¢ $ERICIT AT 1 & A TLAREE (n) ASHifly N & < Mgt
(7o) DIHIIRZ N, AR Ry 712 X0 2R Ko T RO LAORE L 2 FE A AEE B 7. X 3 d
AU TN T 1 & A TR (h) B8 X OEIEZARE (1) 23 & HITHIRZ V), AR MLy 7 88 L
TWRW R LIRS 2RO R & < TLE LTCEREEDS RS ZAUTHED &, HUVR B LA OfE
R 3 D ¢ IR L, 3K X e 5B BIREE S 7o/ MERADYZER) L TRV IR NMER A iR
BT CTE LR INTZ. Lo THWRBEINARE DY s vF v a v o AR LRI AEMED
EWEEFEARTECH S LRI
AENE RT3 a v a vy AOT —4 (SUGAWARA et al. . 2016) Z JAVNTELL LIZAS, 5 %13
UTEHU OB ARE B BANTHT L, T — X 20 L, ¥ R TV v a v 40T —4 % AV TsE
LTCWETZU ETRAIEBI 21T o TV D 2 EWFSEECR 2 T U, SRR EORAICEIR L T
72u.
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Table 1. Decoding results of the cytb region (850 bp) of mtDNA
1. mtDNA O cytb fiElik (850bp) DfifmEHE S

. Haplotype name .
Collection date Total population
Hap_1 [Hap_2 |[Hap_3 [Hap_4 [Hap_5b
Mar. 17,2013 0 0 3 0 1 4
June 23, 2018 2 1 6 3 0 12

The numbers in the table represent the number of individuals.
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Fig. 1 Haplotype diversity (h) of Hynobius tokyoens (46 population : [1) and H setouchi
(Yamada—cho, Kobe : H).

The horizontal axis indicates the collection site. The error bar is & 2SD. Data for /A tokyoens
are quoted from SUGAWARA et al. (2016). White triangles(/\) are populations that show
significantly larger values than the H setouchi (Yamada—cho, Kobe City: H). Black inverted
triangles (W) are populations that show significantly larger values than the /A setouchi
(Yamada—cho, Kobe City: H).
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Fig. 2 Nucleotide diversity (x) of Hynobius tokyoens (46 population : [1) and A setouchi
(Yamada—cho, Kobe : H).

The horizontal axis indicates the collection site. The error bar is = 2SD. Data of A tokyoens
are quoted from SUGAWARA et al. (2016). White triangles(/\) are populations that show
significantly larger values than the A setouchi (Yamada—cho, Kobe City: H). Black inverted
triangles(W) are populations that show significantly larger values than the H setouchi
(Yamada—cho, Kobe City: H).
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Fig. 3. Scatter plot of haplotype diversity (h) and nucleotide diversity (=).

The upward sloping diagonal line is a linear approximation curve. Graph region a is where
haplotype diversity (h) and nucleotide diversity (x) are relatively small. Graph region b is
where haplotype diversity (h) is relatively large and nucleotide diversity (z) is relatively
small. Graph region c is where haplotype diversity (h) is relatively small and nucleotide
diversity (z) is relatively large. Graph region d is where haplotype diversity (h) and
nucleotide diversity (m) are relatively large. Open circles(Q) indicate the data of #A
tokyoens quoted from SUGAWARA et al. (2016), and a closed circle (@) indicates the data of
setouchi (Yamada—cho, Kobe City).
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