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Identification of cladocerans (Crustacea : Branchiopoda) in impounding reservoirs of the
Yahaba Campus, Iwate Medical University using DNA barcoding. Hirokazu Ase)”, Ayu
Sasak®, Emi Iton?. Journal of the Natural History of Aomori, (27) : 157-166, 2022

Abstract: A survey of cladocerans live in the impounding reservoirs of the Yahaba Campus of Iwate
Medical University was conducted on the morning of August 3 and night of August 30, 2021. The specimens
collected in this study were identified as four cladoceran species, Chydorus sphaericus complex sp. A3,
Diaphanosoma cf. macrophthalma, Ilyocryptus cf. cuneatus, and Scapholeberis smirnovi, by DNA barcoding
using mtCOI sequences. Diaphanosoma cf. macrophthalma, 1. cf. cuneatus, and S. smirnovi are the first
records from Iwate Prefecture. The presence of the A3 lineage of the C. sphaericus species complex, which
was previously reported in Yamagata and Toyama Prefectures, Japan by Belyaeva & Taylor (2009), was
confirmed also in Iwate Prefecture in the present study. All the sequences newly generated in this study were
deposited in the DDBJ/ENA/GenBank nucleotide sequence database under accession numbers
LC667438-LC667445. Voucher specimens were deposited in the Iwate Prefectural Museum under
the registration numbers 276672 (Chydorus sphaericus complex sp. A3), 276673 (Diaphanosoma cf.
macrophthalma), 276674 (Ilyocryptus cf. cuneatus), and 276675 (Scapholeberis smirnovi)

Key words: Chydorus sphaericus, Diaphanosoma macrophthalma, Ilyocryptus cuneatus, Scapholeberis

smirnovi, zooplankton.
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Fig. 1. Stereomicrographs (A, C-F) and light micrograph (B) of the cradocerans collected in the present study.
A, B:Chydorus sphaericus complex sp. A3 (lateral view). C: Diaphanosoma cf. macrophthalma (ventral).

D: Ilyocryptus cf. cuneatus (ventral). E, F: Scapholeberis smirnovi (E: ventral, F: lateral).
Scale bars = 300 pm.
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Fig. 2. Maximum likelihood tree inferred from mtCOI gene sequences of Chydorus species obtained in the present
and from DDBJ/EMBL/GenBank database. The gene sequences obtained in the present study are highlighted in
boldface. The lineages of Chydorus sphaericus species complex recognized previously (Belyaeva & Taylor 2009,
Kotov et al. 2016, Wang et al. 2021) are shown in the panel at the left of species names. Several branches are
collapsed and displayed as triangles. SH-aLRT/ approximate Bayes support/ultrafast bootstrap support values of
> 80%/ > 0.95/ > 95%, respectively are given beside the respective nodes. Nodes with gray circles and collapsed
nodes with gray triangles indicate triple high support values of SH-aLRT > 80, approximate Bayes support > 0.95,
and ultrafast bootstrap support > 95. The scale bar represents the number of substitutions per site. Sequences of
Paralona pigra (EU719117) was used for outgroup rooting. Accession numbers for each sequence are given in
brackets (those in the collapsed nodes are omitted as they were huge lists).
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Fig. 3. Maximum likelihood tree inferred from mtCOI gene sequences of Diaphanosoma species obtained in the
present and from DDBJ/EMBL/GenBank database. The gene sequences obtained in the present study are
highlighted in boldface. The phylogenetic position of sequences registered in DDBJ/EMBL/GenBank database as

Diaphanosoma macrophthalma and Diaphanosoma cf. ma

crophthalma are indicated by open squares, and that of

sequences registered as Diaphanosoma orghidani and Diaphanosoma cf. orghidani by solid and open triangles,
respectively. Several branches are collapsed and displayed as triangles. SH-aL.RT/ approximate Bayes support/
ultrafast bootstrap support values of > 80%/ > 0.95/ > 95%, respectively are given beside the respective nodes.
Nodes with gray circles and collapsed nodes with gray triangles indicate triple high support values of SH-aLRT > 80,
approximate Bayes support > 0.95, and ultrafast bootstrap support > 95. The scale bar represents the number of
substitutions per site. Sequences of Holopedium gibberum (LC434036) was used for outgroup rooting.
Accession numbers for each sequence are given in brackets (that of Diaphanosoma dubium/Diaphanosoma cf.

dubium are omitted as it was a huge list).
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T, FRy hEF), A3 (R T, HIARY
7, HE, #@E, BA), A4 (WFF), BS (BT
), B6 (BF %), CT (A7 AV AKEE) DT>
DRENBBRIITERD 5L TV D (Belyaeva &
Taylor, 2009 ; Kotov et al., 2016 ; Wang et al., 2021).
ZDHL, Al ORMITEFED C. sphaericus, CT D
R C. brevilabris \Zi% 45T 5 L H7e SN TEY,
C. biovatus \ZOWTIE EDRM & xhnd DI R7E
P& DOV TV 722 (Belyaeva & Taylor, 2009).
INETHERNLHEDNH D DIT A3 DRFLDHT
BY, 3R OFERD & ARMFIE TERE S 472
EES A3 ORMICET DD THD LHESh
7-.

FFHITaBOGFRBBEHT ORER, K
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W98 T4 5 2 Bl ¥ i, Jiang et al. (2017) T
Diaphanosoma macrophthalma, Lakatos et al. (2015)
T D. cf. macrophthalma, Liu et al. (2018) T D. cf.
orghidani, Prosser et al. (2013) “C Diaphanosoma sp.
ELTHRHESNTNDESNE & b2 L— FETERK
L7z (Fig. 3). 26 DB 97 %Ll E&mun—
BRZRT NG, TRTHMEORS & HIWrT 2
ZENTEDH., ZDH B, Lakatos et al. (2015) T
IR ERHT KV A APERE AR DO REBIZZIZ K L Tl
EORMPN REINTEY, RHEHTE DETEME
ThoH LB TEs. RBYWmXTIE, AHOZ A
TRHEH (7 ARF L) OERITIRKEFTTH D
ZEnn, SBORELEZRET DT DICFEA T of. &
ffLizEi s Tis. Liuetal (2018) @ D. cf.
orghidani \Z>WTCIX, @O D. orghidani & U CTHEEKS
TN BMDZ  OELFINZHAICEEN =7 L— R
R LTS Z L (Fig. 3), @Z 9 5 Alexiou et
al. (2021) 2 &V &R STV DB TILTERESERY
AR LITON TSI LD, FlADRY THD
AREMEN G SN D, UL EORETORER, AL T
BRAE XU 72 FE 1T Lakatos et al. (2015) (ZHEWV) D. cf.
macrophthalma &3 %5 DY) Th 5 LT 5.
D. macrophthalma 1%, HEEWEOEARZ S LIZHF
fl (2004) (Z K-> THEANLHD THRESN, £D
#, Lakatos etal. (2015) “CIIILMEEDS LN E T 26
METOWIE THER SN TWD (2 OBFZE CIEEEN
MBI STV 2y, B - fm (2017)
OBRAREI VyaiETiE, TEEM TCoOHBIN
W45 S iz Diaphanosoma macrophthalma Korovchin-
sky & Mirabdullaev (Z>W TIEEERIZNH 0, ENFE
ELTHEHEY EFTnZn LREitTunan, £
DFEAZ OV TR AN H TR,

5. KRR

mtCOI FFIC &5 DNA N—a—F 4 7D
fi g, BEFERKFRMF v /32O Ry KH )
OEREINTZ4BO IV aFEOEARX, Chydorus
sphaericus complex sp. A3, Diaphanosoma cf.
macrophthalma, Ilyocryptus cf. cuneatus, Scapholeberis
smirnovi ERIESINT-. H#FROI T oL, =
NET, EF (1972) 12X Y Alona affinis (Leydig,
1860), C. sphaericus, Daphnia longispina (Miiller,
1776), Diaphanosoma barachyurum (Liévin, 1848)
D 4 FEAS, e AARBRETRGHAEM (1977) 12X
Y Daphnia pulex Leydig, 1860 73, [E 123874 )|
KD DO EBFHAEIZ LY Alona costata Sars, 1862,
Alona guttata Sars, 1862, Alona quadrangularis
(Miiller, 1776), Bosmina fatalis Burckhardt, 1924,
Bosmina longirostris (Miiller, 1785), Bosmina tanakai

Kotov, Ishida & Taylor, 2009, Bosminopsis deitersi

Richard, 1895, Camptocercus rectirostris Schodler,
1862, Ceriodaphnia quadrangula (Miiller, 1785),
Chydorus gibbus Sars, 1890, C. sphaericus,
Coronatella rectangula (Sars, 1862) (as Alona
rectangula), Daphnia galeata Sars, 1864, D.
longispina, D. pulex, D. brachyurum, Disparalona
rostrata (Koch, 1841), Holopedium gibberum, S.
mucronata, S. kingi (as S. kingii) ® 20 Fi
NS TS, ABETHRESNIZD. cf.
macrophthalma, I. cf. cuneatus, S. smirnovi @ 3 F&|%
HERERYGESTHD EEbivs. C sphaericus TERT
ZOWTIE, EWN»BIFIIER L E LRIZ A3 R
DAEBLTWHWDZ ENRFALN T2 (Belyaeva &
Taylor, 2009), 4 [El, BFEMNDHH A3 RFOAELR
MHER S T,

6. HEE
AFERRFHEEBE ¥ =AW TR ORBUE
BRI, RFROERMIZSH T 0 & 7o TR —
MW f2nwiz, E£72, REGERK & RAWEROE
FLRBARCIZIE, ARGl L CAHIER T A Y hE
elinic. BFERRFEFEHSRFHEREROE
B, FIHWY KIZIE, v o 2S2ANTOM
HERIAR D HHE & OFEESCERIOIEIZ 28 )
W2 T2 Tz A FRSEAE OJEE T RIZIE, B
AKOWRIZHDOWNT THRFEN =TSV, 2o EED
TOXEVEHEBHL EFET.

7. 51 FSTHR

BrEs AN, x Kb, GHEAZA (2021) 15 F 0
Rzt TR SN 7 7 F o RZ < ~
AFERRERNF ¥ S ZAORKMICAERT 5
HAT A~ HTFERRFBEBE I B
56: 7-19.
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