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Cloning of a Tissue Inhibitor of Matrix
Metalloproteinase—1 (TIMP—1) from a Scylliorhinus torazame
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Department of Molecular Biology, Pusan National University, Pusan, 609-735, Korea

Abstract

Angiogenesis is a fundamental process by which new blood vessels are formed. It is essential in embryo develop-
ment, and wound healing. Furthermore, malignant tumor growth and metastasis are also angiogenesis-dependent. In
the catilage tissue, normal angiogenesis process is suppressed. In fact, it was reported that angiogenesis-inhibitory sub-
stances were isolated from the extracts of cow and shark catilage tissue.

In order to isolate genes involved in the regulation of angiogenesis from a catilage fish, we constructed a shark
¢DNA library from Scylliorhinus torazame. We then screened the library using human tissue inhibitor of matrix metal-
loproteinase-1 (TIMP-1) gene as a probe.

Among the 4X 10* plaques screened, we isolated 2 positive clones (T-1, T-2). Restriction enzyme analysis revealed
that the T-1 clone contains 0.8 kb ¢cDNA insert, and the T-2 clone contains 1.2 kb and 2.2 kb inserts, respectively.
Further DNA sequence analysis shows that the DNA sequence of the T-1 clone is 53% homologous to that of the
human TIMP-1 gene.
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cDNA library screening
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11 (5M potassium acetate, glacial acetic acid)& ¥7}3h
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2 Ay A3 23 Fig 13 2ol vectors Ba-
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Fig. 29] A%lA B ule} 2o 13} screendll A A2i7le]
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2 Yt 291, Zzte] spotEF plate’d®] phageES
v sl PSS WSl phageE S ©F st W
79 negative control®} 23}, 3 screends FHE A,
F79) %Adure-& B9l phages (a, T-1. b, T-2)E AT
(Fig. 2, B).

TIMP-1 cDNA{0.6kb)
BamH1

Cla1

pBluescript ColE1 ori

Fig. 1. Structure of pBluescript-derived plasmid contai-
ning human TIMP-1 cDNA.

Fig. 2. Screening of shark cDNA library using human
TIMP-1 ¢cDNA probe.
A, first screening, putative postive plaques are
represented by arrows. B, tertiary screening (a
and b were arbitrarily named as T-1 and T-2,
respectively 5 c, negative control).
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12 screen®l A B false positive AHE0] Bo] e}
Wtk 281 plaqued ¢5E 7] A3t 23}, 37 sc-
reeningS 33}tk
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32t screening A Y02 BHE 2719 phages) pB-
luescript 2% in vivo excision® E3] ADNAE H§ £
23t ¥ plasmidES EcoRIF Xhol2 2 AE &
agarose geldolA A7195E 3 A, T-19 DNA in-
serty A7) 0.8 kbo]H, T-29] ¢cDNA insert= 1.2 kb$}
2.2 kb2 59 27402 Yroiad Quk(Fig. 3). o] =
Zolle 238 JehlA gtAw T-2 cloned EcoRITS
2 Ze H3ked 5.1 kbeh 1.2 kb DNAFHOZE 1}¥o
A, Xhol 2.2 AW 4.1 kb9} 2.2 kbZ Wrojgoes
o7} T-2 clonedl& 2709 cDNA(1.2 kb, 2.2 kb)7}
Xhol-EcoRI linker DNAZ ¥ZH] & Zoz FH€ch

‘ thSK

2 2kb
f «— 12x0
-— 08kb

Fig. 3. Agarose gel electrophoresis of the recombinant
plasmids isolated from positive plaques.
The pasmids were digested with EcoRI and Xhol
prior to electrophoresis. M, A/Hindll marker
DNA; 1, plasmid isolated from T-1 plaque; 2,
plasmid isolated from T-2 plaque.
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331 GGAAAACTGCAGGATGGACTCTTGCACAT-CACTACCTGCAGTTTTGTGG 380
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A A O R
100 - -A-AGT- TTGGGATCAT- TGAAGCTCTGA - TG - ACCACCGT - - CCATGC 149
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N N A A A
200 CTATGGGAGAGATGGTAG- AGGGCGCCCATCAGAAACATTATTCTGCTTC 249
581 AAA-GG-GCTTCCA-GTCCCGT- - -CACC-T- -TGCCTGC - CTGCCTCGG 630
L O O e I O B R I R A R O R R A
250 AACTGGAGCTGCCAAGGCT-GTGGGCAAAGTCAT - CCTGAACTGA-T-GG 299
631 GAGCC-A--GG- -GCT-G-TGCAC- CTGGCAGTCCCTGCGGTCCCAGA-T 680
81 T 1 Y R Y O A B N B
300 GAGCTGACTGGATGCTCGGTGCACTCTA-C-GTT- - TGTG-TGACTGACT 349
681 AGC-CTGAATC--CTGCCC . « + e vttt e eaeeee e eeeeees 730
AN R
350  ~GCGCTG~-TCAGCTGC . -« vt vttt ettt eae e aeeenn 399

Fig. 4. Comparison of nucleotide sequence of T-1 partial sequence with human TIMP-1 cDNA.
Upper row : human TIMP-1 cDNA sequence(331 bp-627 bp) : lower row : T-1 sequence(1 bp-308 bp)
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