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Abstract

Genetic diversity of common freshwater shrimp Palaemon paucidens in the Kanto region (Tokyo,
Kanagawa and Chiba) of Japan, was investigated using mitochondrial 16S rDNA sequence analysis. All 98
individuals collected at 31 localities were determined to be type A, which included 52 individuals collected
at 18 localities in Inner Tokyo Bay Basin. A total of 12 haplotypes were detected, which were
phylogenetically classified into 3 groups (designated by A-I, A-II and A-III). Number of individuals
comprising each group was 44 for A-I, 38 for A-II and 16 for A-III. A-II was determined to be an indigenous
group distributing central to northern Japan. A part of A-I group may be domestic alien probably originated
from Lake Biwa. A-IIl was determined to be invasive group probably originated from commercially
imported individuals from Korea and/or China. Although the human-mediated contact between indigenous
and alien groups must threat the genetic integrity of indigenous group, nothing is known about hybridization
and genetic introgression among these groups.

Key words: Palaemon paucidens; 16S rDNA; haplotype; introduced population; genetic disturbance; Inner
Tokyo Bay
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98 & CIRTE L 7= 16SHERSI D F X 13483 bp
THY, R2NT XA TR STz (Table
2), AEEH TS0 21T - 7282 IR T 37

HAZ A T LHE ST,

A G L L2311

W H B, B O TEEIRARH ) 2 BR < 30

TBY A FI3ER ENieinoTlz 12T X2 A
TDH L, 8Ty AT (JAL, JAL0, JAL6,
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MENEARA T EAX A Z10EER TR Lz
AT EALTHOLOE—F L, SEIEN

Table 1. Description of local samples of Palaemon paucidens used in this study.

St. Prefecture locality water body n individual code col(lle;ctzon coordinate (N, E)
OKTI1~OKT3,
1 Tokyo Lake Okutama** laket 10 OKT5-OKT11 2017/8/24  35.7779, 138.9896
o e . Y8-29~Y8-25, 2017/9/24,
2 Tokyo Yaji River riverf 5 Y8-44, Y8-45 2018/4/22 35.6865, 139.3898
3 Tokyo Ohguri River** rivert 4 TOG1~TOG4 2017/7/15  35.6495, 139.4646
4 Tokyo Fujimi Pond pondf 1 FUPS 2018/7/1  35.7278, 139.5685
5 Tokyo Inokashira Park* pondf 1 IKK5 2017/8/5  35.6999, 139.5778
6  Tokyo Senzokuike Pond pondf 1 SEP5 2018/7/1  35.6025, 139.6897
7  Tokyo Shinobazu Pond** pondf 3 SZ5~S77 2017/8/21  35.7120, 139.7705
8  Tokyo Mizumoto Park** pondf 4 MZ1~MZ4 2017/8/3  35.7829, 139.8696
e TUK1~TUKI11, 2017/8/17,
9 Kanagawa Lake Tsukui lake 11 TUK26 2018/5/18 35.5889, 139.2714
Wakabadai Rainwater
10 Kanagawa . pondf 2 Y69, Y70 2018/7/11  35.5025, 139.4988
adjustment pond
11 Kanagawa Takeyamaike Pond pondf 3 Y11-32~Y11-34 2017/10/29 35.4971, 139.5619
12 Kanagawa Shirahataike Park™** pondf 3 Y10-29~Y10-31 2017/9/28  35.4921, 139.6282
13 Kanagawa  Futatsuike Pond pondf 3 Y4-9~Y4-11 2017/8/24 35.5205, 139.6512
14 Kanagawa Katabira River 1** riverf 2 Y2-4,Y2-5 2017/8/29 35.4824,139.5235
15 Kanagawa  Tawarabashi Park pondf 1 Y83 2018/7/31 35.4770, 139.5603
16 Kanagawa Katabira River 2** rivert 3 Y3-38~Y3-40 2017/11/13  35.4631, 139.5902
17 Kanagawa Kodomo Natural Park pondf 1 Y1-2 2015/10/15 35.4508, 139.5342
18 Kanagawa Y“EiﬁﬁQZSfﬁjﬁ?‘s pondf 1 Y79 2018/7/19  35.4367, 139.5789
Y5-41~Y5-43, Y5-46, 22001178//151//2215 ’
19 Kanagawa Sakai River** river 11 Y5-47,Y5-56,Y102, > 35.3874, 139.4842
Y103,Y105, Y106, Y110 2018/7/13,
’ ’ ’ 2019/2/11
20 Kanagawa Kashio River river 1 Y7-22 2017/9/10  35.3986, 139.5340
21 Kanagawa Kosuzume Park pond 1 Y84 2018/8/27 35.3685, 139.5133
22 Kanagawa ~  Maioka Park pond 3 Y91~Y93 2018/9/12  35.3880, 139.5506
Sakuranami Pond
23 Kanagawa YoRomamaNature oo 5 v1036, Y1237 2017/629 353463, 139.5869
Sanctuary 1
24 Kanagawa ' kohama Nature pond 3 Y6-17,Y6-18,Y6-20  2017/6/22 35.3413, 139.5869
Sanctuary 2
25 Kanagawa Komatsugaike Pond pond 4 Y114~Y117 2019/8/18 35.1848, 139.6427
26 Kanagawa Sagami River river 4 734~737 2019/8/6  35.3732,139.3716
27 Chiba  Canal connected o river 2 INBS, INB7 2017/10/15  35.7044, 140.2037
Kashima River**
28  Chiba Obitsuzeki Park** pond¥ 4 OBT1~OBT4 2017/8/10  35.3947, 139.9539
29  Chiba Hota River* river 1 HOT2 2017/8/10  35.1373,139.8428
30 Chiba Isumi River* river 1 IS1 2017/8/10  35.1630, 140.2622
31 Chiba Isuglﬂfu“;‘{j’i‘l‘f;ge:jf“d pond 2 1S2, 1S3 2017/8/10  35.2921, 140.3357
total 98

*data from previous study (Chow et al. 2018b); **including one individual analyzed in the previous study
(Chow et al. 2018b). flocated in inner Tokyo Bay Basin.
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Table 2. 16S rDNA haplotype frequencies of type A Palaemon paucidens in the Kanto region.

number of individuals in each haplotype (JA)

St locality " 71 15 10 102 16 18 19 20 21 212 215 22
1 Lake Okutama 10 10
2 Yaji River 5 4 1
3 Ohguri River 4 4
4 Fujimi Pond 1 1
5 Inokashira Park 1 1
6 Senzokuike Pond 1 1
7 Shinobazu Pond 3 3
8 Mizumoto Park 4 4
9 Lake Tsukui 11 3 5 3
10 Waka.badai Rainwater 2 2
adjustment pond
11 Takeyamaike Pond 3 3
12 Shirahataike Park 3 1 2
13 Futatsuike Pond 3 2 1
14 Katabira River 1 2 2
15 Tawarabashi Park 1 1
16 Katabira River 2 3 1 1 1
17 Kodomo Natural Park 1 1
18 Yokohama Children’s 1 1
Recreation Park
19 Sakai River 11 9 1 1
20 Kashio River 1 1
21 Kosuzume Park 1 1
Maioka Park
22 Sakuranami Pond 3 2 !
23 Yokohama Nature 2 2
Sanctuary 1
24 Yokohama Nature 3 3
Sanctuary 2
25 Komatsugaike Pond 4 3 1
26 Sagami River 4 3 1
canal connected to
27 Kashima River 2 2
28 Obitsuzeki Park 4 1 2 1
29 Hota River 1 1
30 Isumi River 1 1
31 Isumi Environment and 1 |
Culture Village
total 98 43 1 8 1 7 5 2 3 18 1 2 7

JA1 and JA1.5 are determined to be group A-I; JA10, JA10.2 and JA16 to be group A-III; JA18—

JA22 to be group A-II (see Fig. 1).

THBUCHEFE S NTZFR Y O4anTm 2 4 7|
DWTIE, AR TIEIALS, JA10.2, JA21.2,
JA21.5 ¢ %50 L7~ (accession No. LC531931—
LC531934), HEREEKONT 0 & A T LIRS
130.760TH D . T a A THOFEEEE
iR (K2P+£SE.) 131.1+03%Th -7z,

KR THEONTZ12NT 8 % A 75 L UHE[E
PEAY T 23T X A7 (KPpl-23) OAEF
3ISNT LA T DT T A AL NI D Eci

HREHRETT LV (T2+G) ZHAVTHELE
ITEERE AT (ND) 12 & B AR R KT 2 Fig. 112
ALz, 8EDH (2018b) L IAIERICAX A 71,
BMWT— hA NI v TETHFEINDALY
N—7 (JA1 LJALS) & ZRLSMIRE < 43T
BTz, AIT N—TLSMT DN TR, HE
NTa B AT EmEERNTL—T (AL E
7 JAI8-JA22) LHEEPENT R H A T EHE T
=7 (A-NIEER) BRI, AN

Aquatic Animals | May 07, 2020 | Shichiri et al. AA2020-5



KPp8 ]
KPp4
0.002 ——— KPpl3
KPp6
“ KPp2
KPp22
51 KPpl7
ss KPpll
KPpl5
S0/ KPp21
| KPpi4
KPps5
78‘—66‘ JA10.2 (1) A-TIT
———Kpp23
2| KPp3
KPp9
JAIO (8)
KPpl10
KPpl12
| KPp7
= KPp18
67 KPp19
KPp20
KPpl
6 1KPpl6 _
JAI8(5)
e Se— 1)
JAI9 (2)
50 JA21.5(2) }
JA212 (1) A-ll
JA21 (18)
JA22 (7)
|TAL (43)

99— JAL15(1) ]A'l

Fig. 1. A Neighbor-joining (NJ) tree of mtDNA 16S rDNA sequences of 12 haplotypes detected in type
A Palaemon paucidens in the Kanto region. 23 haplotypes (KPp) of P. paucidens from Korea reported
by Song et al. (2016) are incorporated. Number of individuals is shown in the parenthesis. Bootstrap

values less than 50 % are not shown.

[EZNTIE GRS AW I A= G V.N (VR
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TTHYETERORR (FD 2018b) ZEATT
Tz 7. A (St.9) & Z D F o
JIE(St.26) XTI HA-TE AT L—T R
bz,

F7o. St.2, 3. 4, SIZBITFBIA21 (Al
J—7), St.21, 23, 24l28B1F BIAL6 (A1
St. 30, 3LZHIT HIALY (A-IIFL—
7)) DX, WL O DOAT e E A TE, H
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(2 & D R OTREE 2 i 7203
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VAR T S ARSRART ) | R TR PEIAR B3
(R ZR VR ISR T B TARGRRDN) | BERA
P« K BRI 2N R R (b )1 A i v DR o]
JIE) | A5 25 RN ZK RS (=) 1| R A
W) 1 - AR b)) . 2R A SR 2
DU (FRZ) N AR ) fdst) .

EE
HREBNBRELIZB T AZLS
D Fil

o (2018a) &, ENDOAYTE A, B4
A T OREFRIRID S B X A I mi a5

BZA

ﬁcb@

N st4 \ ~sts

L 0.0.0.

Fig.2 16S rDNA haplotype frequencies of type A Palaemon paucidens in the Kanto region. Closed
triangles indicate river or canal, open squares indicate lake and open triangles indicate pond. Center of
circle graph means number of individuals. See Table 1 for location numbers.
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