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It is difficult to discriminate the thalli of red alga Pyropia kitor from related Pyropia species based on
morphological features. In the present study, we examined the availability of molecular identification
of P, kitor using PCR-RFLP method for partial mitochondrial DNAs according to our previous studies.
Two mitochondria-encoded genes trnC-rns and ATP6 regions were amplified, and subsequently digested
by using a restriction enzyme (Tagl) for trnC-rns, and four enzymes (Sspl, Acil, Alul and BmgT1201)
for ATP6. In P, kitoi, PCR-RFLP patterns of Tagl showed five fragments (726, 439, 150, 37, 7 bp), Sspl
showed five fragments (196, 178, 168, 90, 32 bp), and A/ul showed two fragments (512, 152 bp). PCR-
RFLP patterns of these tree enzymes were identical among the four strains and four wild thalli of P, kizot,
and differed from those of Pyropia pseudolinearis and any other species examined in previous studies.
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T VEE, HRRFKILS AL, < SBHMH
INTET S 2020), 227/ Pyropia kitoi (Ma.
Abe, N.Kikuchi, Tamaki, Tom.Sato, Murase, Fujiyoshi et Mas.
Kobayashi) D.J.Kim, T.O.Cho et BYWon (&, Abe et al. (2021)
WK DRl E NI D /)T, TERO—ETIERIRFIR
EONBRAMMAEINTED, &EEfdEne LTEHEETH S HE
PRI ENTWVS (Niwa et al. 2022, Kim et al. 2023), ASFf
DUREX, v T IVA /) P pseudolinearis (Ueda) N.Kikuchi,
Miyata, M.S.Hwang et H.G.Choi ICFELLL, AREERHITED 53
LWIERERZ 38 N & 2 i ClifBIZXHITZ 20, Zhlis
DIRERFF TOR NI R#ETH % (Abe et al. 2021), F7z,
Lo Va7< /) ORESRMTED 5 DEEIREROFEHIZ BN ES
ETWEHE CTHETESD, KATIEHEDHEAKE EEIC
H5N3 (Abe er al. 2021), FD7s, KIKOHEFKITTE
ReTOREHIFNIRNEETH 5, HBOIERIZE T2k TH -

TE, WK SH USRI LEERETH 2 DM,
ETHZO0ZRKANT % T LIERKUROMEETIEIER ICREET
HY, FOXSEHEIRAEDILIED H TOREHHNKIFIZAATRE
TdH %, Niwa et al. (2023) &, LT a7~ /1) Ot
& U TRk & D8 n 72 AV 72 PCRRFLP (polymerase
chain reaction-restriction fragment length polymorphism) fi#
Wric KB HEZBFE LD, Zrud /) EhEEnodhzH
MNEL7ZEDT, ER2BMNGTHEZFITIATE /YR
yezoensis f. narawaensis N. Kikuchi, Niwa et Nakada & D}
DI 2R LTV e, —F, RETRERDT </ U EIHIFE
FMNICEB T 52 e h20nice, LEEREHNCHFITESC
EMEILY, ZTTAMETE, 2 Varx/Veuy
TWA VIR EHARFET </ VEHOME L 25T 57D
A RHRREDORFRZHINE LT, Abe e al. (2013) £ S
(2019) AL, HARRICAEFTT 27~/ VEHOZ {2
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B¢ &% mtDNA O PCRRFLP #:7% HW e 7R ET Uiz,

AW TIE, Abe et al. 2021)IC&Dtbr a7 /) EY]
BENTNS 48 (UMKT6, UMKT11, UMKT12, Pspl)
BEU Abe et al. 2013) I KDy TIVA D) LHFIENT
W5 1tk OKEERYRBIEEIRIMFHED — 2N Ik 182
Ty A VAR, BRI HEETRE) OFNZTNORIKAEZH
Wiz, UMKT6, UMKTI11 5K T UMKT12 ¥kl EN7 226
FEENIKPERSE « ZUE BN R AR & T HERAT Hh i) A
EEEOEYIENT, Pspl MRIG/KHER A CIMEEEINTE
D, 827w A VILEIZ DWW T, ENHTZERREE AK
FEWTIE « BB B PERAR I BRI IT & B 5 E Nz,
DNA DO, Koike er al. 2007) BX O EHS (2012) I
€V, TNES-8M Urea #E 7 H T5RRME 2 8 THD < KA,
MBI U7z, hnBVLEL L 72 TNES-8M Urea $E{E#IC 3M HE
BgF NV L2, w0, LEAROIHZED LT X
J—IVIERE &, Y7 TE $BERICTAIR Uiz, T DIAIR
&, GENECLFEAN KIT (MP-biomedicals) % i\ T4 L
Teo 728, AMMEICK OB E N/ DNA ZFHR E LT,
] 2,000 73D DNA % PCR A CHARATRECH B L3 T
MRREN TS (E5 2012), #iH L7z DNA Z#8 & L
T, mtDNA O trnC-rns 781 & ATP6 FE {1 D W T, Abe et
al. (2013) IZfEW PCR #4757z, PCRICHW T 54 < —13,
i & (& mitl7BF (5-GTCAGTTCGAATCTGGCCCTAGTT-3")
& mitl7R (5-ATGTGTTAGGCCGACCACTA-3"), % #
mit12BF (5'-CGTGTGGCCTGATGTCATAT-3") & mitl12CR
(5-GCTCAATGGTCAGAGCATACG-3) TH %,

HIBEERX, trnC-rns TEI Tl Tagl (Takara) %, ATP6 T8
T Sspl (Takara), Acil (BioLabs), Alul (Toyobo) #B &K

a)1 2 3 45 €) 12345

- 2000 bp
- 1000 bp
- 500 bp

- 100 bp

U BmgT1201 (Takara) &MV, ¥ = a7 )UIche> TUH LTz,
F7z, UMKTI2 BRICDWTIE, BTES (2008) * Abe et al.
(2010, 2013) ICHEV, ZA LT h—o T2 RIC XD trnCrns
I F KU ATP6 TR O AR 2 TR E U 1%, SRS
ORI MR L, YINEEZHEE LTz,

rvarT= /) EHRIENTVS 4BXT Ty 7L
A7V EEHRENTVDS 1LFRICTDWT, trnCrns fAEE &
G ATP6 T DWW NE 1 RTDODOW 2 HiEd 5 &
T&7z (Fig la,b)e €T a7/ VD trnCorns HHIHF X
U ATP6 HEISIC 3B % PCR EY) 1, UM-KT12 DI H 5
& O onC-rns 1 B T 1,359 bp (DDBJ accession number,
LC752534), ATP6 fEI T 664 bp (LC752535) THolz, &
YTar= /U, Taglic X 0 Yk E N7z ornC-rns TR 5
AOWiF (726, 439, 150, 37, 7 bp) EHEE NN, ik
BT 3 ADOW DR E iz (Fig 10). X7z, ATP6H
BT, Sspl T 5 ADWi T (196, 178, 168, 90, 32 bp)
EHEE ENT=DIKENME T 2 RDOWT A ERE N (Fig. 1d),
Alul TiZ 2 RKOWiH (512, 152 bp, Fig. 1g) MfEEEE Nz,
Acil & BmgT1201 TR YJKrE Nixh - % (Fig. le, o
TaT /D Ssplic XBWFRIE Ty TIvA SV DENE
MU THo7z (Fig 1d). LHL, Tagl (Fig. 1c) BXT Alul
(Fig. 1) OWiFBIEHEETRZ> TV, ThbDT &b
5, vrvar< /0w IVA VI, trnCrns THIBIC
& Tagl, ATPG FEIKICIE Alul ZERTHIEXFITEZ T &h
Ao bizote, i, AMBRICHBIFZ L V2T /UL
Abe er al. (2013) THEESNTWVE T/ VHISHBXUE
W5 (2019) THEEINZT7 YNV AT 7 /) Porphyra
katadae var. hemiphylla C. K Theng et T.J.Chang D/ R/ &% —

Fig. 1. Gel electrophoresis band patterns of amplified mitochondria-encoded DNAs (a, b) and PCR-RFLP fragments (c—g) of Pyropia strains. Non-

restricted amplicons of &rnC-rns (a) and ATP6 (b) from filamentous thalli of a Pyropia pseudolinearis strain (1: 82 Uppuruinori-Kitahama, from
Izumo, Shimane), and four Pyropia kitoi strains (2: UM-KT6 from Isumi, Chiba; 3: UM-KT11 from Isumi, Chiba; 4: UM-KT12 from Choshi, Chiba; 5:
Pspl from Shimonoseki, Yamaguchi). Restriction enzymes used for trnC-rns is Tagl (c), and for ATP6 are Sspl (d), AciI (e), BmgT1201 (f) and Alul (g).

Both sides in each photograph show size markers.
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Fig. 2. Specimens of Pyropia kitoi collected around the coast of
Shimonoseki, Yamaguchi in February 2022.

b) d) e) f) 9)
Fig. 3. Gel electrophoresis band patterns of amplified mitochondria-encoded DNAs (a, b) and PCR-RFLP fragments (c—g) of natural foliose thalli

of Pyropia kitoi from Shimonoseki, Yamaguchi in February 2022. Non-restricted amplicons of trnC-rns (a) and ATP6 (b) of four natural thalli of P, kitor.
PCR-RFLP profiles of Tagl (c) for trnC-rns, and Sspl (d), AciI (e), BmgT1201 (f) and Alul (g) for ATP6. Left lanes in each photograph show size marker.
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