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Identification of green laver species grown in the Kumagawa River

Keisuke Yoshinaga'*, Taisei Yamamoto?®

In a previous report, we attempted to identify the species of green laver from the Kumagawa River based on the sequence
of the rbcL gene on the plastid DNA, which turned out to be one of U. linza, U. prolifera, or U. procera. Since these three

species form the U. linza-procera-prolifera (LPP) clade taxonomically and have completely identical rbcL sequences, it was

necessary to determine the species by using other genetic markers. In this study, the 5S rDNA spacer regions on the

chromosomal DNA were sequenced as a genetic marker to identify the species of green laver from the Kumagawa River.

Our samples were confirmed as U. prolifera because of its highly homologous sequence with many U. prolifera sequences

on database. Furthermore, the green laver grown in the Kumagawa River was identified as a group of U. prolifera mainly

distributed along both the Pacific and Japan Sea Coasts in western Japan. This is consistent with its geographic relationship.
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— LRI Ta=y FORRERD 1 DTH5H 5SRNA &
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7/ . DNA ZG5 M Uiz, ik spL  (CERE) $£7-
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DNA Polymerase (KOD -Plus- Neo: TOYOBO) % H V7=
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PCRIE SO UL DR TR IRV, &7 T A ~—IFHKIEE 0.3
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RKIHIZ A BRI LR S, Z0%, 3RS T 2328
H L7z pTAC-2 X7 % — (TA Cloning Kit; /A F % A F
U AWFEED ICHAIAZ, DNA U H—8 CHEfh L7z,
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ThBIIgole, Y= TV TRIGMIET S ) —L
TEB% . Hi-Di formamide 20 pL IZ¥f# L, DNA > — 2 =
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ITECAN S —E T DI CER 1 DOfS & Lz, 561
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2 DNA % v M 2EHT 2 Z &30, AABLIZIRER %
TS B L REENSZNETRIE A NRIMNBEI L,
& ATHEY) TILMAERE DO & BR BTN NE 2 &
DB LAATHERLIR DNA Offi S A L Fik0O% A
U=, PCRIC & Y 5STDNANTS fEIL O MR 2 7k 7 7= & 2
AL AEREEB LOREREE BT, K 450 bp I8 X UH
1,100 bp @ 2 RO/ ROEIE S Lz, Z Offi Sk
IZEERA DNAD- O3 h o KU 7 DNAOZ B/ &
DNA O A7 59 S RIOBE~ — I —OHIEIC BV T
Yutt ik DNA OFIHIC S+ AR TH D Z & RbhoTlz,
3.2 BEY—H—IEEEIIC & ZERE

AR X OWRIA & B 12 5SIDNANTS fEI O
BB DR WRE T o 7o, THEESHAIZ X V#9450 bp
F 72138 1,100 bp DFEMIN 7 o —=2 T STW iz, &
BRI BB 72 419 bp OESIN(T T A ~—HElHZER<)
%\ BLAST IZ L BfEMT (blastn) #8627 o72& 2 A,
BEHOOFmIXINCHBND U prolifera (AT A/ V)
DY T NEED SSIDNANTS Fedl & e b FHRIVEDS B -
7o (F2), WEESNOT F7A4 A MERK 21T, Lo
TERBIFEDOT A/ VIL U prolifera (AY 74/ V) T
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K1 Ba~v——OHEBIHER LT 74 ~—

S5 4k Py =4y b 1% %
5S-F 5’-GGTTGGGCAGGATTAGTA-3’ 5S rDNANTS Forward SCik(4)
58-R 5’-AGGCTTAAGTTGCGAGTT-3" 5S rDNA NTS Reverse SCHk(4)
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_ FHIFIME
Clones R A i Bn~—h— w Accession No.
€270 AL (hg) . Raici (SRR Ulva prolifera 5S rDNA NTS 99.7 AB298655
c613 KR, BT GER ) Ulva prolifera 5S rDNA NTS 99.5 AB298661
€107¢2 a5, G (E ) Ulva prolifera 5S rDNA NTS 99.5 AB298657
Fumagawa K. 25 TCCCCTGTGCTGTATCGCCAACCARACCCCTTTIGGGGCTIGCCTTACCCTCTGCATCTGT 44
Makaumi L. 1 TCCCCTETGCTGTATCGCC - ACC ARRCCCC TTTTGGGGC TGCCTTACCCTCTGCATCTGT 59
Muromi R. 1 TCCCCTETGUTGTATCGCL-ACCAARCCCCTTTTCGGGCIGCCTTACCCTCTIGCATCTGT 59
Shimanto R. 1 ToCCCTETGCTGTATCCCC-ACCARACCCCTTTICGOCCTIGCCTTACCCTCTCCATCTICT 59
B e O S e e o o o o o T o o S
Kumagawa R. BS GTATCGCGGCOGCGTACGAGCCTGCACGCCTECACGCGCTTCGRAGCCGCACATACACAAG 144
Wakaumi L. &0 GTATCGCGGCCOGCGTACGACCCTGCACGCCTCCACGOGCTTCGAGCCGCACKTACACAAG 119
Muromi R. &0 GTATCGCGGCCGCGTACGACCCTGCACCCCTOCECGOGCTITCCAGCCGCACATACACAAG 119
Shimanto R. 60 GTATCGLGGCOGCGTACGAGCCTGCACGCCTGCACGOGCITCGAGCCGCACATACACAAG 119
LR R R R RN T R R R R R PR R R R R R R R
Kumagawa R. 145 CAGCCGTCGGCOGCTGTGCCCAGGTCTCCAGTGCGCCCCCGOGOCCGGCCCGCRCGCTCAC 204
Hakaumi L. 120 CARGCCCTCGGCGCTGTCCCCAGCTCTCCACTCCCCCCCCOOCGCCCCCCCCEOACECTCAC 179
Muromi R. 120 CRGCCGTCGRCGCTGTGCCCAGGTCTCCAGTOCECCOCCROGOCCEGCCCaCACBCTCAS 178
Shimanto R. 120 CRGOCGTCGGCGCTGTGCCCAGGTCTCCAGTGCGOCOCCGCGOCCEGCOCGCRCGCTCAC 179
T T r N T N F A T A TN r T A T R R rT AT A AT T AT NI IA IR AN T
Fumagawa R. 205 CTCTCTGTCCTGITTCTGCTCGCATCACACGCOCGGOGTCTCCATCCCACTCGCCGCEEE 264
Hakaumi L. 180 CTICTCTGTCCTGTITTCTGCTCGCATCACACGCCCGGCGTCTCCATCCCACTOGCOGCGGE 239
Muromi R. 180 CTCTCTGTCCTGTTTCTGCTCGCATCACACGCCCGGCGTCTCCATCCCACTOGCOGOGGE 239
Shimants R. 180 CTICICTGTICCTIGITTCTGCTCECATCACACECCCGGCGTCTCCATCCCACTCGCCGOEGE 239
TR S R L R L R T R R L R L R R L L R L R L R T R L R L R T P R S R LR
Eumagawa R. 265 TCCTTACCGTTGGECGGCCAGGOCCTCGOCTGCCTCCAATCACTGCCAGRCCATTOCCCCG 124
Makaumi L. 240 TOCTTACCGTTGEOGGCCAGGCCCTOGCCTGOCTOCAATCACTGCCAGRCCATTOCCCCG 299
Muromi B, 240 TOCTTACCGTTGGCGGCCAGGCCCTCGCCTGOCTCCARTCACTGCCAGACCATTOCCOCG 299
Shimanto R 240 TCOTTACCGICGGCGECCACGOCCTCGCCTECCTCCAATCACTCOCAGARCCATTCCCCCE 299
FERFEFEAFFIEY FERFEFRRRNA T ERREEI PRI RRR TR R R PRI R ER R R PR PR TR R @
FKumagawa R. 325 CRATGCCCCTTCGTCCGGGCGCGCTCATAGCCTCGACATCCGCTGCTTCTGGOGTGATAC 384
Makaumi L. 300 CRATGCCCCTTCGTCCGGGEOGCGCTCATAGCCTCGACATCCGCTGCTTCTGECGIGATAC 159
Muromi B. 200 CRATGCCCCTTCGTCCCGECGCCCTCATAGCCTCCACATCOCCTGCTTCTGECGICGATAC 359
Shimante R. 2400 CAATGCCCCTTCGTCCGGGOGCCCTCATAGCCTOOACATCOGCTGOTTCTGGOGTGATALC 359
Wk E RS AR A RS AR A AR R R AR R R el Rl Ak R ol e
Fumagawa RB. 385 GUTCATACCACCAGGARAA 4023
Wakaumi L., <260 GGTCATACCACCAGGAAAR 378
Muromi E. 460 GOGTCATACCACCAGGARAR 378
Shimanto R. 360 GGTCATACCACCAGGARAR 378
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HALHST D KRR & B AV AT 2 7 —

Tl AA (PEL ME, U OXRFER S El$‘/ﬁ L72booD, APEEARE SRRV RERTHLMEFET S
RO D2 ENTEehoTe, ZROGELHIKD
BLBIfRRE & d6 Z 72\, FERIZRIRAT SN BT D

NZATT B TN —T7, O 3 DT oD 2 Enbn
STWBHG, BEREJIFEDT A/ Vit kL3 0, FiICHE AR

VIR AT DI N—TF 2: E%%%#%%%Ebﬁwo
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