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Cloning of various bioreactive genes from cartilage tissues of Scyliorhinus forazame
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Abstract

Compared to mammal including human, many bioreactive genes that regulate various biological events has not been
cloned and characterized yet in fishes, especially shark, Seyliorfinus torazame.

In order lo isclate genes that regulate physiological processes in cartilaginous fishes, we performed reverse transcrip-
tion-polymerase chamn reaction (RT-PCR) using the RNA of cartilage tissues of Scyliorhinus torazome.

The cloned partial genes were 86%, 80%, 73%, 84%, 75%, 79% identical to «-actin, 90-kDa heat-shock protein, methyle-
netetrahydrofolate  dehydrogenase-methenyltetrahydrofolate  cyclohydrolase-formyltetrahiydrofolate synthetase, ubiquitin,
glutamine synthetase and connective tissue growth factor genes of human, respectively, They also have similar nucleo-
tide sequence homologues with those of ancther species.

These partial bioreactive genes elucidated in this study may suppert to studies of phylogenetic analysis based on
evolationary relationships between shark and other species.

Key Words — cloning, shark, actin, 20-kDa hest-shock profein, tetraludrofolnte synthetase, wbiquitin,d glutamine
synthetase, connective tissue growth factor
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RT-PCR (reverse transcriptase-polymerase chain
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Table. 1. Used primer sequences for RT-PCR and homologues of PCR products

Primers Sequences

Homologues of PCR products
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C Homo sapiens actin, alpha, cardiac muscle {ACTC) mRNA
Length = 1134

Identities = 393/455 (86%), Strand = Plus / Plus
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Fig. 1. Total RNA and RT-PCR products from vatious tissues of Scyliorhinus torazame. Comparison of cloned fragments

with human actin, alpha, cardiac muscle.

A. Total RNA isolated HT1080, human fibrosarcoma cells (lane 1), brain tissues (lane 2), cartilage tissues (lane 3), liver
tissues (lane 4), muscle tissues (lane 5) of Scyfferhinus forazaine, B, Lane M, 1 kb size marker; Lane 1, amplified PCR product
of about 500 bp encoding preducted shark actin, alpha, cardiac muscle. C, Comparison of micleotide sequences of amplified
transcript with human actin, alpha, cardiac muscle gene.
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B Human 90-kDa heat-shock protein gene, cODNA, complate cds.
Length = 2543

Identities = 336/416 (80%), Positives = 336/416 (80%), Strand = Plus / Plus

ke 9 NETTTARTERO R e T AR
Human: 1750 AGCAAGGCAAAGTTTGAGAACCTCTGCAAGCTCATGAAAGAAATCTTAGATAAGAAGETT 1809

WO o A R
Human 1810 GAGAAGGTGACAATCTCCAATAGACTTGTGTCTTCACCTTGCTGCATTGTGACCAGCACG 1869

Shark: 130 TATGGCTGGACTGCTAACATEGAGAGGATCATGAAGGCTCAAGCCCTGAGGGACAATTCA 189

CULRLLELEC L T DL LT T L L LT
Human: 1870 TACGOCTGGACAGUCAATATGGAGCGGATCATGAAMGCCCAGGCACTTCRGGACAACTCE 1029

e ST o0
Human: 1930 ACCATGGGCTATATGATGGCCAAAAAGCACCTGGAGATCAACCCTGACCAGCCCATTATG 1983

e T TR T e T ™
Human: 1930 GAGACGCTGCGGCAGAAGGCTGAGHCCGACAAGAATGATAAGGCAGTTAAGGACCTGGTG 2045

Shark: 310 ATCCTGCTCTTCGAGACTGCGCTGTTGTCCTCTGGE CATTGGATGATCCACAGACT 369

A AN PN RN YR AR A LIPS L]
Human: 2050 GTECTGCTETTTGAAACCGCCCTGOTATCTTCTGECTTTTCOCTTGAGGATCGCCAGACC 2108

Shark: 370 CACTCTAACCGTATCTACAGAATGATCAAGCTGGGTCTGGATATTGATGACGACGA 425

CLCLETELCE AL T VEELLE T TR T L
Human: 2110 CACTCCAACCGCATCTATCECATGATCAAGCTAGGTCTAGGTATTGATGAAGATGA 2165

Fig. 2. Compazison ol cloned fragments with human 90-kDa heat-shock protein gene.
A, Lane M, 1 kb size marker, Lane 1, emplified PCR product of 442 bp encoding predicted shark 90-kDa heat-shock protem.
B, Comparisen of nucleotide sequences of amplified transcript with human 90-kDa heat-shack protem gene.

A M 1 B Human methylenetetrahydrofolate dehydrogenase-methenyltetrahydrofolate
Eyclotl;lydraqll?;&furmyltetrahydrofolate synthetase mRNA, complete cds.
ength =

Identities = 280/380 (73%), Positives = 2B0/380 (73%), Strand = Plus { Plus
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LR R LT L L L L L LT
Human: 2025 CTTGTTGGCCCAGAABGETTTGTAGT GACGGAAGDAGGAT TTHGAGCAGACATTGRAATG 2084
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Human® 2085 GAAAAGTTTTTTAACATCAAATGCCGGTATTCCGGCCTCTGCCCCCACGTAGTGRTECTT 2144

Shark: 154 GTTGCCACGGTGAGGGCTCTGAAAATGCACGGCGETGGACCCACGRTGACAGCAGGLGTT 253

FOLLL L CE PR T e L L T
Human: 2145 GTTACCACTGTCAGGRCTCTCAAGATGCACAGEGGCGGECOCCACGATCACTEOTGGACTG 2204

Shark: 254 CCCCTGCOGAAGGAATATATTGAAGAGAACCTGBACTTGTTGGCGGAAGGCTGCAGTAAC 313

O L e A AR AR AR N AR Ay
Huamn 2205 CCTCTTCUCAAGGCTTACATACAGGAGAACCTGGAGCTGGT TGAAAAAGGCTTCAGTAAC 2264

Shark: 314 CTCCGTAAGCAGATUGAGAACGCAAACATGTTCGGAGT TGCAGTGGTGGTGGCAGTCAAT 373

oI LD T e A T UL L L L T
Human: 2285 TTGAAGAAACAAAT TGAAAATGCCAGAATGTTTGGAATTCCAGTAGTAGTGGLCGTGAAT 2324

Shark. 374 GGCTTCAAATCAGACACCGA 393

oI ] LT
Human. 2325 GCATTCAAGACGGATACAGA 2344

Fig. 2. Comparison of cioned fragments with human methylenetetrahydrofolate dehydrogenase-methenyltetrahydrofolate
cyclobhydrolase-formyltelrahydrofclate synthetase.
#, Lane M, 1 kb size marker; Lare 1, amplified PCR procluct of 656 bp encoding predicted shark methylenatetrahydrofolate de-
hydrogenase-melhenyltetrahydrofolate  cydohydrolase-formyltetrahydrofolate synthetase B, Comparison of metiylenetetralydro-
folate dehydiogenase-methenyl tetrahydrofolate cyclohydrolase-formyltetrahydrofolate synthetase nucleotide sequences of
amplified transcript with human tetrahydrofolate synthetase gene.

Vol 10. No. 5 (2000, 10) / 537



A4 - AR - AL - 297 - A7

Fir

B Human ubigquitin mRNA, complete cds.
Length = 2309

Identities = 355/422 (84%)]), Positives = 355/422 (B4%), Strand = Plus / Plus
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Fig. 4. Companson of cloned fragments with human ubiquitin mENA.
A, Lane M, 1 kb size marker; Lane 1, indicates the amplified PCR product of 668 bp encoding predicted shatk ubiquitin. B,
Comparison ot nucleotide sequences of amplified transcript with human ublquilin gene.

B Human mRNA for glutamine synthetase
Length = 1368

Identities = 308/410 (76%), Positives = 308/41) {75%), Strand = Plus / Plus
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Fig. 5. Comparison of cloned fragments with human glutamine synthetase.
A, Lanc M, 1 kb size marker; Lane 1, amphfied PCR product of 535 bp encoding predicted shark glutamine synthetase B,
Comparison of nucleotide sequences of amphfied transcript with human glutamine synthetase gene
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B Human connective tissue growth factor mRNA, partial cds.

Length = 1900
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Human .

Shark.
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IRl

Identities = 170215 (79%), Positives = 170/215 (79%}), Strand = Plus / Plus

6 CAGGGCCAAGTTCTGTGGTGTGTGTACTGATGGCCGGGGCTGCACNCCCCACAGAACCGE 65
FE T D VI A0 TP 1 T
617 CCGAGCTAAATTCTGTGGAGTATGTACCGACGGCCGATGCTGCACCCLCCACAGAACCAG 676

FECUEEE L EERELTT

66 TACTCTCTCTGTCGAGTTCAAATGTCCCGATGGCCAACTTATGAAGAAGAAGATGATGTT 125
N EININGN
677 CACCCTGCCGETGEAGTTCAAGTGOCCTGACGGUGAGGTCATGAAGAAGAACATGATGTT 736

FALTEREEEETTT TTEELL

126 CATCAAGACCTATGCCTRCCATTATAACTGOCCCATGGACAATBATGTCTTTCAGTCCTT 185
CLCCPTELCEL T TE T TE ettt 1t
737 GATCAAGACCTATGGCTGCCATTACAACTGTCCCOGAGACAATGACATCTTTAATCEST 796

PV T eyl |

186 GTATTACAGGAAAATGATGGGTGACATGACATAAA 220
FEETEETEETT T
797 GTACTACAGRAAGATGTACGGAGACATGGCATGAA 831

[CLHTETEE

Fig. 6. Comparison of cloned fragments with human connective tissue growth factor.

A, Lane M, 1 kb size marker; Lane 1, amplified PCR product of 393 bp encoding predicted shark connective tissue growth
factor. B, Comparison of nuclectide sequences of amplified transcript with human connective tissue growth factor gene.
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