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Abstract

We report a new record of a little-known ribbon worm, Nipponnemertes ogumai
(Yamaoka, 1947) collected from under a stone at Otomo-ura, Iwate Prefecture, Japan.
This species has been recorded only from Japan and the northernmost record being Sado
Island on the Sea of Japan side. The northernmost record of this species on the Pacific
side was from Hayama, Kanagawa Prefecture, and it was conceded that this species is not
likely to be distributed to the north of Cape Inubo, Chiba Prefecture. Our record from
Iwate Prefecture largely extends the northern limit of the species. Voucher specimen and
a mtCOI sequence newly generated in this study were deposited in the Iwate Prefectural
Museum and DDBJ/ENA/GenBank nucleotide sequence database under the registration

number 276722 and accession number LC677144, respectively.

[FLHIZ

47 <eE LY Nipponnemertes ogumai (Yamaoka, 1947) L, K& 10 cm i 2 5 K&
DEELVEHTHY, BB IEOWHE A1 FTICAE R ToLEn TS (L[ 1947,
Kajihara et al. 2015) , ZAVETO LA, AR FEOFL &k 1E, 87 5 U= P I A0 AH )1 IT 22 25 BT iR
KAFPEPE BRI AR o 2 — B g FEBR T 2022) | #h 2% )11 IR BE (L BT 4, /5 (Twata 1957,
as Amphiporus reduncus) . % [LI W] “Shuragane” [sic] (Iwata 1957, as Amphiporus
retrotumidus) . — i 1 7% ¥ ¥ (Kajihara et al. 2015) |, # [ R N E T (L H 1947, as
Amphiporus ogumai, #i K 2013) . Jt # i (Kajihara et al. 2015) . Fin ik 1L W& (= ¥ 07 (1L
il 1947, as Amphiporus ogumai) . J= & ¥ 2 1 i & (Kajihara et al. 2015) @ 8 ffil D AT
B ARENOALTHONDAH D RETHLEF 25, AFEIT, KFEFEMTIETTERRK



IR EF LLABIZIE 0 A L T e E 2 5 T2 28 (Kajihara et al. 2015) | 2021 4 7 A 124
F R BT S B O/NAH CRESNTZIZD, Z2IZHRE T2,

MR ERE

2021 45 7 A 23 HI BB oA 3 4R B AR D7 RS PR TS R AR RE SR B LR
BEOFRIAELLT, A& FREMS BT O/ OM M (Fig. 1) THRAEEITo72, &
RE SR 5 4 FH A 0 B2 Hh 45 (38°59'46" N, 141°40'53" E) 1T O#nf (EHAE 70 cm &) %
OoKVIRLIcEZA A7 ~veETLY LE KD R S/ (Fig. 2A, B) . BEARIL, Bl T=
RINTVH VT AT (Olympus TG-4) ZH W TARFO T B2 R E LIZOBHIZT0% T4 /) — )V
THEE - RFL. % B, — RV 7447 (Nikon D850) # W THERKDIR¥E 2{T o712, A7~
EELVOEAR T, BREEEE S 276722 L CTH TR Y EE ICIE LT,

BEARDIEE DS, Ih=aRUT COl B8 1O DNA fEHT 217 572, DNA O Hi %
Richlen & Barber (2005) ® F{EIZHEVY, 10%? Chelex 100 (Bio-Rad £f) & ¢ 50 ul @
TE Ny 77— (pH 8.0) NiC=¥ /) — )VE EIE AR OY 60 Lo/ 2 A fL, 95°C T
20 55 M DA FaX—hZ4T 572, PCRIE, 0.7 pl OFEAL 8.8 nl DIk 74 ¥ /K (DDW) |
10 pl @ KOD One PCR Master Mix -Blue- (H¥E#5) . & 0.1 pl OT7 4T —RTF T4 ~—L
UNR—=AT T 4~<— (JEJE 50 uM) 2 & T 19.7 pl D GHE TV, PCR 774 ~—I21% Carr
et al.(2011) ® polyLCO(GAYTATWTTCAACAAATCATAAAGATATTGG) & polyHCO
(TAMACTTCWGGGTGACCAAARAATCA) %#ffi L7z, PCR D A7/ F:1%, 98°C 10
b, 48°C 50, 68°C 1 WD 3 X7y 7% 40 A2 /LE LT, PCR FEEMIT. 1.5% 7 Ha—2A
R WEE LS KE THBB A E D DNA O IE O A B O R 21T > 7-% . Enz-Sap
(Edge BioSystems ) T A24T o7, v — 7V AfEHTIZIL PCR ERICT T4~ —%H
L. Eurofins Genomics f (M) IZX->TiThbiiz, 74V —RFEBL NI N — 2D HH 4 i Bid
51X MEGAX ver.10.2.6 (Kumar et al. 2018) Z lH W CT7 & TV E{T oo, KL TH L
L7 mtCOl & A5 1 v Bl ¥ (659 bp) IX. 727y ar &S LC677144 T
DDBIJ/ENA/GenBank O [E [ 3 i B 51 7 — # X — AT § 2 17 \» | NCBI ( National
Center for Biotechnology Information, USA) Web # 1 (https://www.ncbi.nlm.nih.gov/)
® BLAST (Basic Local Alignment Search Tool) % W\ 7= 48 [A] M # 58 (2 X0 [E BE 3 2 Bl 571
T AR = AT GR S TWAIE L S Lo i 21T > 72,

AAF 9L TH BV mtCOl & {5 7 ¥ 43 B 41l 1 DDBJ/ENA/GenBank 76 HU 45 L7z
Nipponnemertes J& OELH| & EH1Z MAFFT 4> 743 —E X ver. 7(Katoh et al. 2017) IZ
£V L-INS-i 7 VIFVXLEH WCTT ITA A N T o7z, TU R )V—"7 21, Kajihara et al.
(2015) O R MK &L & Oerstedia dorsalis ( Abildgaard, 1806) @i 51 ( Accession
number: AY791971) Zf H L7z, ML k% H W72 4 1 & # f# 7 1%, PhyloSuite v.1.2.2
(Zhang et al. 2020) IZFE S TW5 IQ-TREE (Nguyen et al. 2015) Z W THT W\, 1 I
&ML T VXA XE & B (BIC) 26 &2 ModelFinder (Kalyaanamoorthy et al.
2017) Thy il LM & S - GTRF+HI+G4A £ 7 /%48 H L7, ML 5% % #f o & M 1. 5000
X 18 ® SH-aLRT #& £ (Shimodaira-Hasegawa—like approximate likelihood ratio test)



(Guindon et al. 2010) | aBayes # /& (approximate Bayes test) (Anisimova et al. 2011),
I 5000 X 12 @ Ultrafast Bootstrap (Minh et al. 2013) (2L > TFEAL L 7=,

A

: F -
Fig. 1. INRFEDEHE (A) &X' IEELY Nipponnemertes ogumai (Yamaoka, 1947) AR &

Ehit R EDEE (B, C).

BREER

FT<eELVOINIEREROFEEL T, (1) ARFOERANFESCHREEA THLZE, (2)
BHHB OBEAR (WU RARE) 2 RZE, Q) EEHOE mEh RAEY Ln3sZl, (4) 20
IR AT O M TCE=ABRICEIETHZERENH I H1L5H (Kajihara et al. 2015,
Gonzalez-Cueto et al. 2017) , RAFZE TERE SN AR TIE, (1) ~ (3) DR EAHBH
7273 (Fig. 2) . (4) ORI HOWTEE EBEA TR T 528N TERN o7, BLAST f#
R OKE R AW I TS mtCOT 581 0 JE BE 3113 Kajihara et al. (2015) ([CXD 4
ENTA T ~eE LV DR H] (Accession number: AB920907.2) L h — £ % 43 H < (Per.
Ident: 97.97%, Query Cover: 96%) . 7 /B2 BL 5| Tl 100% O —F Th o7z, TN LLED
B %1 TlL. Andrade et al. (2012) I2XL5 Nipponnemertes sp. 1 (Per. Ident: 90.41%, Query
Cover: 99%) bR &, HILAL S O — FH 1L 90% UL T ThoTo, EW TIE, FAEE A Ik,
MHHE TR OM-oTWD R E R (Kajihara 2017) ZR<E, A7 ~beE AT DIENIC, VP VUE
& &Y Nipponnemertes bimaculata ( Coe, 1901) &~ % Z v € A Nipponnemertes



punctatula (Coe, 1905) @ 2 Fi O Nipponnemertes J& N LU TV 5 (Kajihara 2007) | &
O 2 FEITFEBICAHWASURROBEREZRFF 27204 7~ AV EETHRICR B SND
(Kajihara 2017) , 7=, KH#F %L TH 47z mtCOI OEL (X, DDBJ/ENA/GenBank (2%
RSN TVDYVIBELY X TEELYV DR EIT R E R 2> Tz (Fig. 3) . ML EoD
RS, K CTHRESNTEARITA S~ EELL THLLH W SN, 5 RIERESHLTE
EAOREZIE, [ E R CHEER 12.8 cm, it KIKRIEA 9.8 mm THY, (L[ (1947) DIE
A(KE:6~7cm, {K1E:7~9 mm) X°> Kajihara et al. (2015) DAEFFDIE AR (KK : 9.5~
11 cm, (K8 8~ 15 mm) L _RTHL KA OE K TH-T-,

Fig. 2. #4J'<REE LY Nipponnemertes ogumai(Yamaoka, 1947) (E# Z & E 276722) D
BAEE A B ERFICRMTHEELLEKROTE. C, D:BAEEADET(C)BLY
BE(D)NDEE. BIERHICRAISHDBELEZYMETRT. X7 —IL=3 cm.

AT <eETLAVDOINETOFRREFEOALRIZETE S TH oo, e I = IR <2/ K FE
DIEAR L COL BAn F DO IR S 3 T% R E R 7R2DEMEBAFEE T LB OENITR->T
BO (WA HEEK FME) . ZCORENT /S EELLDLD THLNEINIRIEEETHE
S 2D KOF-HEA Tk Z2 )1 B BE 1L BT LUAE TIXAR R DGR 8k 3720 7oAy, 4 Bl F IR/
K NHH RINTZZE TR EHZ N RBICEH SNDLZ LI, /N IE. 1960 4
FLODDOFHFEICIoTHEDLTOHN K 50 FHOFILH G K FHEHRHEICEISK
HERICES TTFIRICESTEH T ThD, 2O/ T 2012 4 DL FH HI XD 3 4
BEPITHOITEZN (B 2015; 8 E 2016, 2019 ; Matsumasa & Kinoshita 2016 ; [
Hfh 2020) \ SNFETAH I VEELAVBRR ONDHI LT R0l RFEEITEKEEESE 25



NTWB7D (L 1947, Kajihara et al. 2015) , 5 B O ¥ 3R BEICKD 0 db#ED
FMERTHLIAREMEDTE TEXRW, LPLENDL, TNETORFEDOZIBE ALK YT T
RESNTELOTHLILEZ 258, KO 04 BT TH ThodeBbh, K&keA
DFICERTHECOEENOINETH LSNPS BEELE ZO6ND, /D
A PE &P 23 )1 RS e PE (AB920907.2) OA 7 ~EE AT O T mtCOI 58 1k D ¥ I il
FIA 2% P2 L 72 D O R IE (Fig. 3) ( EARFE M CHIB A 2 R S0 (b AL TV D
ZEEIRL, AL G O I E LSOO ATE O KB BNIFEALETIIEERBLTNDIDOMN,
Ltz

Nipponnemertes pulchra (KP697765.1)
Nipponnemertes pulchra (KP697762.1)

|/nrr\—r—rr‘\ an

thpponnemertes pUlCan U\I’ I/ 1705, I)

Ni inponhemertes pu tlrhva (KDEOQOT7767 1)
pponnemertes pudiiirtd \\res7iSi.iy

Nipponnemertes pulchra (KP697764.1)
946/0.909971 Nipponnemertes pulchra (KP697761.1)

’_ Nipponnemertes pulchra (MH106527.1)
80/-/- Nipponnemertes pulchra (KP697766.1)

0,05 95.3/1/95 ‘ Nipponnemertes pulchra (HQ848597.1)
Nipponnemertes sp. 1 SA-2011 (HQ848598.1)
98.7/1/100 L Ninnnnnomor toccn 2 CA_2N11 (HNORRAQEQQ 1)
98.7/1/100 Nipponnemertes sp. 2 SA-2011 (HQ848599.1)
—— Nipponnemertes ogumai (AB920907.2)

/. G i e g b oAl
83.3/-/- 4‘98 271799 Nlpp

onnemertes ogumai (LC677144)
Nipponemertes sp. NE747 (MH106528.1)
| Nipponnemertes bimaculata (KU197605.1)
Nipponnemertes bimaculata (AJ436909.1)

1407500 4

llepunnemeues bimacutata kKI uila/
Q7

I\I nnonnemertec hi imact ilata (K1 11
VP PONNICITIENLES OuT 1GCUGLa (Ku 197

Nipponnemertes bimaculata (KU197602.1)

| Nipponnemertes sp. FL-2016 (KU230295.1)
93.2/0.997/96 \ Nipponemertes punctatula (AJ436910.1)

88.6/0962/- B Nipponnemertes punctatula (KC710980.1)

Nipponnemertes cf. bimaculata NEP-2019 (MN205510.7)

NIDONECAD

- IVLPPUH”CHIEILeb UIEIIUILU UV‘INLUDDUU 1)
F I\I:nnnnnamnrfnc lnrnlnrn /l\/l\l\lﬂ’)’loﬂﬂ 1\

ViUt 1UdIlU VUl i Juu.

Nipponnemertes incainca {MW()21897 1\
m"ﬂ‘ Nipponnemertes incainca (MW021898.1)
% m/gzl ! Nipponnemertes incainca (MW021899.1)

! Nipponnemertes sp. JAGC-2017 (KX879856.1)
Oerstedia dorsaiis (outgroup, AY791971.1)

98.8/1/100

NG UY
_—_
N

[e]V)
&0,
Cuv

Fig. 3. "X H &LV DDBJ/EMBL/GenBank T—ARXR—ZAM&F 5= Nipponnemertes & D
mtCOl ERFEERIMSHTESINT ML RH#HiE. EEINOTI/EYIaVESFIENRN
CRL.AHFRCTCHELOMALEIEHFRAKF TRLE. 80%/0.9595% Ll £ d
SH-aLRT/aBayes/ultrafast bootstrap DEIX& /—FFiEIZE LIz, AT —I)L/N—IXE i
Hr-YOEBBETT.

il

PR CR O EERNEGFR(BRESED S HEEE 2—)  EHEARK, & HE
WHRKR(ZVFET 7 /<0 )X 74— A RFEEIZTB) Jp Wi i2nic, iU K 5 7 R g 52
BRI O /N R T R AT, SCER DU R IS T 3 W T2 E W e U K = G B Vi 92 R BT O
W 2 A B E KIZiE, E WO Nipponnemertes J& D55 1 R W fREHTIZ DWW T O & Hr DIF H



IR WV, B FRSLEY IR ORI E T RISIE EAR DR IOV TIREE WD
T2, BERTm A iR A OS2 5 2 TWiellWnWie, ZO5 20 TESHEL A L
BT, ABFZEIE. BREEE T4 0 3 4 B AL 05 RS VE IR 5 A B SR B AR G A ZE S
—ERLLTITDbNI,

5| A Xk

PrEgfn, B IER . KR TS B F . 8AET | &85% (2020) KBEE/NKIHIZEITS
2018 AF IR A PR A O WS (AL D7 oK 2P IR R e 2R B SR B AR G A oAl 2
). HHDOIANUMA 4:22-31.

Andrade SCS, Strand M, Schwartz M, Chen H-X, Kajihara H, von Ddéhren J, Sun S-C,
Junoy J, Thiel M, Norenburg JL, Turbeville JM, Giribet G, Sundberg P (2012)
Disentangling ribbon worm relationships: multi-locus analysis supports traditional
classification of the phylum Nemertea. Cladistics 28: 141-159.

Anisimova M, Gil M, Dufayard JF, Dessimoz C, Gascuel O (2011) Survey of branch
support methods demonstrates accuracy, power, and robustness of fast likelihood-based
approximation schemes. Systematic Biology 60: 685-699.

Carr CM, Hardy SM, Brown TM, Macdonald TA, Hebert PDN (2011) A tri-oceanic
perspective: DNA barcoding reveals geographic structure and cryptic diversity in
Canadian polychaetes. PLoS ONE 6: €22232.

Gonzalez-Cueto J, Castro LR, Quiroga S (2017) Nipponnemertes incainca sp. n. Adoption
of the new taxonomic proposal for nemerteans (Nemertea, Cratenemertidae). ZooKeys
693: 1-15.

Guindon S, Dufayard JF, Lefort V, Anisimova M, Hordijk W, Gascuel O (2010) New
algorithms and methods to estimate maximum-likelihood phylogenies: assessing the
performance of PhyML 3.0. Systematic Biology 59: 307-321.

Iwata F (1957) Nemerteans from Sagami Bay. Publications from the Akkeshi Marine
Biological Station 7: 1-31 + plates [-VII.

Kajihara H (2007) A taxonomic catalogue of Japanese nemerteans (Phylum Nemertea).
Zoological Science 24: 287-326.

Kajihara H (2017) Chapter 16: Species diversity of Japanese ribbon worms (Nemertea). In:
Motokawa M, Kajihara H (eds), Species Diversity of Animals in Japan, Diversity and
Commonality in Animals, Springer Japan, pp. 419-444.

Kajihara H, Nishi E, Kawabata M, Kohtsuka H, Uyeno D (2015) Records of the poorly
known ribbon worm Nipponnemertes ogumai (Nemertea: Monostilifera) and its
phylogenetic position. Marine Biodiversity 45: 175-182.

Kalyaanamoorthy S, Minh BQ, Wong TKF, von Haeseler A, Jermiin LS (2017)
ModelFinder: fast model selection for accurate phylogenetic estimates. Nature Methods

14: 587-589.



Katoh K, Rozewicki J, Yamada KD (2017) MAFFT online service: multiple sequence
alignment, interactive sequence choice and visualization. Briefings in Bioinformatics
20: 1160-1166.

Kumar S, Stecher G, Li M, Knyaz C, Tamura K (2018) MEGA X: Molecular Evolutionary

Genetics Analysis across computing platforms. Molecular Biology and Evolution 35:

1547-1549.

S ECIE R (2016) H LW TN N2, THERENELIR I AKRE K —H KRR
AN EZON—] (AALEREEZSRIEMX S ). SC—#H & K. pp. 83-88.

FABIE 2 (2019) HAL 7 K S bt g i e LA L R ICPES AR B R ~ g 2. H T

P 583: 418-423.

MRBOE#E R T4 B RS, /NGB (2015) = BEOEE : £ 0O K BUBE ELIZ 6 32
95 M L R M. DNA £/ 23: 9-16.

Matsumasa M, Kinoshita K (2016) Colonization of the restored and newly created tidal
flats by benthic animals in the Sanriku region of northern Japan. In: Urabe J,
Nakashizuka T (eds), Ecological Impacts of Tsunamis on Coastal Ecosystems, Springer
Japan, pp. 117-132.

Minh BQ, Nguyen MA, von Haeseler A (2013) Ultrafast approximation for phylogenetic
bootstrap. Molecular Biology and Evolution 30: 1188-1195.

Nguyen LT, Schmidt HA, von Haeseler A, Minh BQ (2015) IQ-TREE: a fast and effective
stochastic algorithm for estimating maximum-likelihood phylogenies. Molecular
Biology and Evolution 32: 268-274.

B R B AR I A B 22 b o — i S BR T (2022) B A 4 0 i 3K 7B ZE R AR
A . At J2 B ¥ P9 . https://www.sc.niigata-u.ac.jp/sc/sadomarine/database.html
(Accessed:Jan. 31, 2022)

Richlen ML, Barber PH (2005) A technique for the rapid extraction of microalgal DNA

from single live and preserved cells. Molecular Ecology Notes 5: 688—691.

R BT (2013) B viE 2 B FEVELZ L (AN R — AT sakanso | T & fi )
https://sakanso.wordpress.com/2013/07/11/EG ¥ 52 & 85 £V EL 72 ! / (Accessed: Jan.
22, 2022)

Wi 5 — (1947) BEObTe L. TETHEM B AB D E ) (NWHEIE 20 &) . Jbk
fif . p. 1468. (B PO RS K2 kD8 Fa)

Zhang D, Gao F, Jakovli¢ I, Zou H, Zhang J, Li WX, Wang GT (2020) PhyloSuite: an
integrated and scalable desktop platform for streamlined molecular sequence data
management and evolutionary phylogenetics studies. Molecular Ecology Resources 20:
348-355.

HHDINRURAL6:21-27





