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Neopyropia tenera has been categorized as an endangered species (CR+EN) in Japan. In 2015 and 2017,
the distributions of N. tenera and other Neopyropia sp. were investigated at Mangokuura Bay in Miyagi
Prefecture, which had been damaged by the Great East Japan Earthquake. In 2015, presences of N. tenera
were confirmed in the central and the eastern parts of the bay using sequence data of rbcL and the
ITS1 region, and PCR-RFLP (4RP4 gene) analysis. Morphological observations, sequence data of rbcL
and PCR-RFLP analysis suggested bangialean blades collected from the eastern part of the bay in 2017
were also V. tenera. In addition, previous study indicated Neopyropia katadae var. hemiphylla seemed to
inhabit in Tohoku region. Our investigation also suggested that there is a possibility of the distribution
of N. katadae var. hemiphylla in the bay.
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Koo r JURTY< /VEDT Y79 /Y Neopyropia
tenera (Kjellman) L.-EYang & J.Brodie &, tifi@Em&n 5L
NETONE, BIRUBELEICOML (BEBD 2004), #F
BEMEONGIEE U THASMTEMPEINTE . LAL,
1950 FARD SEBIHOFRMDEEDOIL S RETH S AV E
/Y Neopyropia yezoensis (Ueda) L.-E.Yang & J.Brodie |C % 85
Nz & (Miura 1988, #Hh - —°F 2006) Iz T, E
B THATROZ MDA LICK>THEALIEZ Eick
D, ZTOHEMARFOBIDWETNTNS (HHS 1999),
BUETR, BEAICKOEREHIBICREES N REE
2020), 7YY VICBL TR T EWIPRIC I 24D
fERR MRS TEWEE UTHEDIT 5N TV,

TH Y ) OEBHICDONTIE, 1998 FORHTIE2E
T4 HFDHIGNEDHTHoTh (=i 1998), ZDHD

MEICKD, FHEEZE) N OE B REOTE THIEE
N5 E (JIINE 2006, % - —3F 2006), 32 #iSTZD
EBENRD SN GBS 2012), F/2KkE5 (2013) 1,
W AR T NI BEIRE D HERRORIR IR S 2=/ D DNA
fRMTIC K o C, Fizic SHRDT I oY /U DEEZMHIEL
WELTWS, EHICRPIRIBETO 12 i (FES 2014)
Ofh, JASRIREOFIN (HE D 2018) ) [[IR/NEFR
T GEHS 2020) ICBWT, 7Y IY ) OEEDHEREE
Nz,

B AETICAIES 5 A (Fig. 1A) &, TREK 7.4
km?, FHI7KEE 3.0 m, FAIKEE 5.3 m OIRMEEONETH D,
B OIKEEZ N U TRKIFEFEEDED > TS UM 2017),
B < T Zostera marina L. D, ZRGEBEBOEFTMN
REN3TAMCBOTIE, BROTFRICHEZRONAEIC
TH Y UBREEL TN EAREINTNS GGHBS
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1999), £7z 2006 FIIFEERKONB G EN DS, THIY )/
VS5 LETS/VBHOEENED ONT: IREAANRERER
EVIZ R > Z— 2008), T HICKIES (2013) 1F, 1999
EICFEB TRE N7 </ VEOBEIRAN T U 75 /1) x
AT/ V)DORHETH > L EZREL TS, UL,
20114 3 A 11 HICHAE Uz ie s KM 2 EBIRE 95
KHEE ZNICHES EIc kb, HAM TSN 0.8 m
BEERTLT, Ak 7979 /2 00EEMERSZ XS AT
WD T 2EORERBIZZI 2 (Kl - AR 2011,
COREAARELOHEIICKD, ZOEBEOAREMEIRK
NTWIETYIY /S UNDEENEZLNDD, BREOH
AHCBFBET7H 7Y JUVOEFTREICEL T b Ty
Tinolz, T TARMETIE, HHORKERZO T AMICH
WTT R/ VEHOEBIRIREZIT, 1§5NIEREDE
HERRZLL DNA fRiTic kD, 7909 /) DEEZHR LD
T, ARBICTHET B, XTI OMKP TRES
NIAD 7= 7 ) FADEERIADREFEFIC OV T ERET %,

MHEEBE
IR

2015 3 HIC T A B REl (38°24' N, 141°24' E fF31)
LA EES (3825 N, 141°24' Eff3E), 2017 42 A1
BHE (38°25' N, 141°24' Effi) 2BV, BEDL L
SCUBA {B/KICK b 7=/ VEHDOBEIRARZ I Lz, £/27 <
J VHEDIERAD R Db > 250K, 7KiE, s (2015
EIADOR) Zili Uiz, RBREINLT </ UK
ROEAICE L Tld, TR ARG Y8875 88 e O S
(CMNH) IZfUEE N T W5,

FREERER

2017 4 2 BICEEE N7 =/ VEOIERAZ BIZIC L
Zrric, FO3IMEEKITDOVTIE, YeEEMEcXy, U
TR, M TRy DR E W, RO TIcEATTEDOR
il & Wi 7 & DICREBISR 21T o 7o BIRENIHRE T Y
79 /) OFREICEET BB Gt - 3 2006, it 2020)
EZEBLLEDbEZCEICKD, FEE N7~/ VEHOM
Zfat Uiz,

DNA f#4f

20153 H L2017 2 AICHREENTZARITOWVT
i, EXHEOFHEIZEITS & & &I DNA fRHTICfit L7z, DNA
FRATICAE B U 7= 3R 1%, 2015 4E 3 HICBI L Tl 5 1k
2017 42 A 8 A L 72 %, DNA DHiHICHE W TIE, Cica
Geneus DNA Extraction Reagent (Bsi{b%%, #HE) EHW
TV, ZO®BICKIAES (2013) OASFEICHELT, 2015 4E 3
HOFEHT DWW TIX, rbcl & 1TS1 Sk O E A4 %, 2017
F2HDY T IVICBE L TIE, rbcl OFREN % PE LTz,
rbcl & ITS1 fHI ClX, ZNZ N 445-700 HHEExf, 228-305
RN B PE Uz, F72 rbcl & 1TS1 fHI%D DNA fifiic H

WS TAR—ICDWTIE, K5 (2013) OHEICHEL Tz,
AW TR S NIz rbcl & ITS1 FEB OB SN L TIEHA
DNA 7—%/3> 7 (DDBD) IZBEZITV, 70T REDHER
RIS (2013) O#TE, 75 UIC DDBI FOEE| 7 —
AR—=RICHELLADEZ T LIk, BEEOREETT-
7zo EBIC, rbcl OFEBHD 7T 7Y /) OEY E—HLizE
DITDNTIE, KPS (2013) DFIEICHEL T, ARP4IC K
% PCRRFLP fRiticfit Uz,

BR
2015 F 3 AICERIE N7~/ V5

JTATHEREBD +0.32 ., m LUR T, WEFOEERN
Fi LIC T~ VEEEIRROBEENED SN (Fig. 1B), ZD
N 2 flilfk% DNA TS Uiz, E72Z Ok (ca.
10.29 cpum) ICBWT, HBRINGEICHEE LR 5 I f#
CHEREINBZ T~/ VHOEREKZER L (Fig. 10), £D
1 il {k % DNA @ icfit Uz, BEEREO/KIE &7, 6°C,
20-25 psu TH o7z, WEH THILE Nz Z2IRAICBI L TR,
£X104-24.7 cm, 15 3.5-18.6 cm &7 0, fBHEL LLIX
FEHEHE DO IRE LTz (Fig. 2A). —J7, ANCHEKH T
ENTZLRARIC DN T, BE 9.8-16.2 cm, 1H 3.7-5.8 cm
T, IMEZHUTED (Fig. 2B), VY AT 7./ Neopyropia
katadae (A.Miura) L.-EYang & J.Brodie IZFA{IL TU 7z, DNA
FRAT ORI, WHRSAS OS5 % TRIE Nz 2 T O
PRAKD rbc ICEAL TlE, Niwa et al. (2008) 1€ 3 B HREAIELED
TH I U (AB243206) DEH|E —E L Tz, ITS1 1H
WTlE, RpRZETOHRED CRIES 2013) DHBZT7H Y
/1) (AB822487, AB822488, AB822489) & [l — DHd 4]
ZnUTce —77, WK TEIE NIZBEIRIKICDWTIE, rbel
TY AT 7=/ V) D% Neopyropia katadae var. hemiphylla
(C.KTseng & T.J.Chang) N.Kikuchi & Tamaki (DQ630039,
LC434481, 1.C434482, LC434483, MGG604388) D it 5l &
—HIT B E R > Tz, 1TS1 #EEICBIL Tid, GenBank iZY
AT /0 UTEEREN TV S5 DQ649361 (Neefus
et al.2008) & —EHL T\ =,

BRI T OERHRA, 0—TREICEETHT Y
JVEHOERADNEEZE I Nz (Fig. 1D), FERAKDOEFNR
HNTIKFECDNTIE, +0.29 o, m LR E R D, BEEREDK
REME3E 6°C, 3 psu TH oz, I NTZZLIRIKICEAL T
i, E&13.4-37.5cm, 1§ 2.0-13.7 cm T, TS LL
BEBAFOEIRZ LTz (Fig. 2C), DNA f@iTicfitEh
2k E &I, rbcL TE 7Y 7%/ V (AB243206) & A
—DFN R LTz, 2 ITSLEEKICDWTE, 7Y o5 /Y
(AB822487, ABS82248S8, AB822489) D& —HT 3T &
Mo iz,

2017 F 2 BICEER SN/ UV
HAMBEIO/NINORAT Z2HBICHETEN TV
O—7AEDOT </ VEOFEIRADFE L (Fig 1E, F), Z
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Fig. 1. Habitats and specimens of bangialean blades in Mangokuura Bay. (A) Habitat in Mangokuura Bay, Miyagi Prefecture. (B, C)
Habitat in the central part of the bay in March 2015. (B) Neopyropia blades distributed in the intertidal zone. (C) There were a few
bangialean blades attached on oyster shells in the sublittoral zone. (D) Neopyropia blades attached on oyster shells or rocks in the
castern part of the bay in March 2015. (E, F) Habitat in the eastern part of the bay in February 2017. (E) Inflow of the creek was
shown by the arrow. (F) Neopyropia blades and Ulva sp. attached on a piece of rope.

(A) (B)

0 Scm

Fig. 2. Bangialean blades collected from Mangokuura Bay. (A) A sample from the intertidal zone in the central part of the bay in
March 2015 (CMNH-BA-8113). (B) Samples from the sublittoral zone in the central part of the bay in March 2015 (CMNH-BA-8119).
(C) Samples from the estuary in the eastern part of the bay in March 2015 (CMNH-BA-8107). (D) Samples from the intertidal zone
in the eastern part of the bay in February 2017 (CMNH-BA-8187).



180 K - A - B - dbil - g

DHND 8 EARZIREN LTz FRELE NIzKEICBE LTI, +0.59
oM TH O, JKIEIE 3°CTH oIz FHEE NFEIRMAIE,
EX 4.7-95cm, §0.7-2.2 cm T, E#HETEE L IZEHEM
EOIRZ LT\ iz (Fig.2D), SEMSE N CIEREZBIZILIz L
T A, BERIKICDW TR 1 BRI TREMITER /T OWm#E O
JEED 37-44 um, OBICIEIEB X o 7z (Fig. 3A, B)s
F I MERERIRR T, RS EERICRE L TIIRE I DARRIVORE
FLixb, EHNELEDERETHAETERVWEDONH > 1,
W EOPHERITONTIE, &K 64 (a/4, b/4, ¢/4) ThH-
7z (Fig. 3C, D), #HARTEOSHUERICHL T, &RAS

/2, b/2, ¢/2) &RU% (Fig.3E,F), F7z DNA fihiztio
TR, BIRENTiAET, rbcLIZDOWTE 7Y 78 /Y
(AB243206) DRFE—HL Tz,

¥ 201543 AL 2017 2 AICHES N7 </ VD
SR, BRE%EH, 5 CIC DDBI bl ENET 7wy g
V&S Table 1 1R LTz,

PCR-RFLP f##fr
201543 HE 2017 2 HICBREINLEREKD S B,
rbcL D37 Y78 V) OlH E—BLTzE 0 (12 k) EH

Fig. 3. Morphology of blades of Neopyropia sp. collected from the eastern part of Mangokuura Bay in February 2017. (A) Marginal portion of
sample, showing entire margin. (B) Transverse section of vegetative part (37-44 pm in thickness). (C) Spermatangial portion in surface view,

indicating a spermatangiuma composed of 16 spermatia (a/4, b/4) in maximum shown by the arrow. (D) Spermatangial portion in sectional view,

indicating a spermatangiuma composed of 4 layers (¢/4) in maximum shown by the arrow. (E) Zygotosporangial portion in surface view. Arrow

indicates a zygotosporangiuma composed of 4 zygotospores (a/2, b/2) in maximum. (F) Zygotosporangial portion in sectional view, indicating a

zygotosporangiuma composed of 2 layers (¢/2) in maximum shown by the arrow.

Table 1. Specimen collection information and DDBJ accession numbers of sequences used in the phylogenetic analysis.

DDB]J accession

Taxon Location of collection Date rbcL ITS1
Neopyropia tenera
Intertidal zone in the central part of Mangokuura, Miyagi Pref. 09 Mar 2015 LC715152 LC714901
38°24'N, 141°24'E
Intertidal zone in the eastern part of Mangokuura, Miyagi Pref. 09 Mar 2015 LC715152 LC714901
38°25'N, 141°24'E
Intertidal zone in the eastern part of Mangokuura, Miyagi Pref. 22 Feb 2017 LC715152
38°25'N, 141°24'E
Neopyropia katadae var. hemiphylla
Sublittoral zone in the central part of Mangokuura, Miyagi Pref. 09 Mar 2015 LC715153 LC714902

38°24'N, 141°24'E
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W, ARP4IC X% PCRRFLP fifi2{1ot- A, &TH
Niwa & Sakamoto (2010) IZHH7H 7Y Y LE U/ KR
ISZ— 7R UTz,

ZR
2017 4 2 HICHERE N BEIRA DL REB RO/ R, 74,
EHROAR, MRREHS, RiEREZT</VEDT Y 7Y

JU, AYE Y, @ 7YY ) < XYY DM
KTHBEEZ SN, KEMITE S OWHEN D> LED T
BT, BTEHOBIR, GE5TICHFRLESRTFED
DREX, WOMGEICEBFL WD, 7H I8 /00
Fetg (Bt - 38 2006, it 20200 & —EL TV e,

DNA fi#Hr DRGER, 2015 4 3 HICERE S NI Al
&I R OFERIRICBI LTI, bl & ITS1 FEI D Bd
FIMTH 748 70— L Tz, £z 2017 4 2 ADERA
IZDWTIE, rbcl (BFEERST /L) OWRRGIN, 7874
SV E—HLU TV, rbcL & 1TS1 O, & U <& rbcl
M7V IH 7 VIC—HT 2D LT, 7P 7Y/ Uoft,
AP /) EOMERMIC K > THEUTBRE 2 15k (T2
P /URxAPE/UQ) MEET BT ENREENTNS
(Niwa & Sakamoto 2010), #E> TARIRIKIE, 798 /1,
ELRETH T/ x ZATE /) QO ADNT N
ThsLEZIBNTZ, T TARP4ICK% PCRRFLP fithiz
IToTfER, @THT7Y I /U EHEUNY RNZ—2V 7R
LizT b, RERMKICBEL T, 7o /UTHsL
FEE N,

EREEE (20200 OEHMREHICIEESNE Y AT T~/
VICDWTIE, Y LHhT Grateloupia catenata Yendo ¥
4 3/ V) Gracilaria vermiculophylla (Ohmi) Papenfuss % D #[.
BEICEE T2 EMHSENTWS (il 20200, LA L,
2015 = 3 A DT AIHB REBOUHK I THRIE Nz AT 7
7= OICHEN U ERRICBEL TR, B halcsg4EL
THH (Fig. 10), TOELEHEENRIZ>TWe, Y XITT
</ V) DEFHE N. katadae var. hemiphylla \&, #L#EAFY /U
Gymnogongrus flabelliformis Harvey D& DA, 170 B,
BHHMER O FICELET R EMMEINTVS (Teng &
Chang 1978), F7z5RIERELE NI BERIKZ 70 FRIEICHE L
T4, rbcL Y N. katadae var. hemiphylla DB (DQ630039,
LC434481, 1.C434482, 1.C434483, MGG604388) & —E L
Tz, /50 ITS1 I Tld, Neefus er al. (2008) ICH %Y/
AT 7<= /) N. katadae DELY] (DQ649361) & —3T %
MR LT o7z, 7585, Neefus er al. BEREE U 72 3EIR1AD ITS1
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