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cDNA clones completing the nucleotide and derived amino acid
sequence of the alpha 1 chain of basement membrane (type 1V)
collagen from mouse
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Six cDNA clones add 3549 nucleotides to the DNA sequence of the alpha | chain of basement membrane (type IV) colla-

gen. Thus the complete nucleotide and derived amino acid sequence of the alpha 1 type IV collagen with 5007 nucleotides

coding for 1669 amino acids with a calculated M, of 160 827 is known. The six cDNA clones cover the putative N-terminal

signal peptide, the 7 S region and two thirds of the helical region extending into the previously published murine nucleo-

tide sequence [(1986) Gene 43, 301}. The protein sequence for 289 amino acids of the helical region adjacent to the 7S
region has not previously been published for any species.

Basement membrane; Signal peptide; 7 S region, NC2 domain; Helical domain; Helical interruption

1. INTRODUCTION

Basement membranes are essential extracellular
structures of animals forming histological and
physiological barriers between many tissues [1].
The scaffold of the basement membrane is formed
from type IV collagen molecules (review [2]) that
cross-link head to head between the N-terminal
(7 S) domains and tail to tail between the C-
terminal (NC1) domains [3,4]. The aa sequence of
the alpha 1 (IV) chain for the human 7 S region
[51, but not for the N-terminus, and a partial aa se-
quence for the human [6] and the mouse [7] helical
region has been published. ¢cDNA and genomic
clones for the alpha 1 (IV) chain have been
characterized and reported ([8] and references
therein, [9]). We report here DNA sequence data
that complete the alpha 1 (IV) collagen chain.
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2. MATERIALS AND METHODS

The cDNA clones pCIV-1-C92, pCIV-1-C177, pCIV-1-C308,
pCIV-1-C87 were isolated from the Engelbreth-Holm-Swan
(EHS) c¢DNA library as in [4,8,10,11]. The ¢cDNA clones
pCIV-1-PE12 and pCIV-1-PE16 were isolated from a PYS
¢DNA library. Isolation of plasmid DNA, subcloning into
Bluescribe vectors and sequencing with synthetic oligonucleo-
tide primers (fig.1) was done as in [12,13].
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Fig.1. ¢cDNA clones and sequencing strategy. Schematic
representation of cDNA clones along the alpha 1 (IV) molecule
with position of the synthetic oligonucleotides used to screen
the libraries. LW-AN32 was derived from aa 13 to 22 of the
published sequence [6], LW-21 and LW-77 were derived from
our nt sequences and LW-31 was derived from the sequence of
exon 14 [9]. The arrows indicate independent sequence
determinations with synthetic 17-mer oligonucleotide primers.
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3. RESULTS AND DISCUSSION

3.1. Isolation of c¢DNA clones and sequence
comparison

The six ¢cDNA clones (fig.1) cover a total of
3567 nt (see fig.2) including 105 nt of the 5’ un-
translated region followed by 81 nt for the signal
peptide, 651 nt for the 7 S region and 2730 nt for
the helical region. The ¢cDNA clones extend into
the previously published sequences [8,14]. Thus
the complete nt sequence of 5007 nt coding for the
1669 aa of the alpha 1 (IV) chain with a calculated
M, of 160827 is known. The three differences with
the partial mouse aa sequence [7] are shown in
fig.2; the homology between the aa sequence of the
human and the mouse is 93% for the 7 S region [5]
and 88% for the triple helix [6].

3.2. Signal peptide and 7 S region

The sequence of the signal peptide (fig.2) and
the position of the possible signal peptidase
cleavage site at nt 81 was determined by comparing
our sequence with reported signal sequences [15].
The signal sequence corresponds to that found by
P. Killen (personal communication). Thus Lys (nt
82) at the beginning of the 7 S region [5] is created
by the signal peptidase and not by the proteolytic
enzymes used to isolate the 7 S protein. The alpha
1 (IV) chain has no N-terminal globular domain,
but starts with a telopeptide of 15 aa followed by
the helical Gly-X-Y domain. The telopeptide con-
tains 2 Lys and 4 Cys as reported [5] and is possibly
the site of type IV collagen cross-linkage to form
the basement membrane meshwork. The 7S
region has two interruptions in the Gly-X-Y
repeat, ending at nt 732 with a large interruption of
13 aa, that sometimes is called NC2 domain [2].
This interruption probably provides the protease
cleavage site for the isolation of 7 S protein from
cross-linked type IV collagen.

3.3. Helical region and interruptions
Fig.2 shows a helical region of 2730 nt; the pro-
tein sequence for 289 aa of the helical region adja-
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cent to the 7 S region has not previously been
published for any species. There are 17 interrup-
tions of the Gly-X-Y repeat, including the 3 inter-
ruptions of the 7 S region. Five interruptions
contain only one aa, four Ile, one Tyr. The other
interruptions vary in size. Together with the 3 in-
terruptions previously published [8], the complete
alpha 1 type 1V collagen chain contains 20 inter-
ruptions. These interruptions of the collagenous
Gly-X-Y repeat are typical for type IV collagen
[7,8], which are found in corresponding chains in
equivalent positions and are implicated in the for-
mation of the basement membrane meshwork [11].

4. CONCLUSIONS

Our data add 3549 nt to the published DNA
sequence [8,14] for a total of 5007 nt for the com-
plete coding region of the alpha 1 (IV) chain. The
calculated M, of the 1669 aa coding for the alpha
1 (IV) chain is 160827, in agreement with [2]. It is
not known if the large interruption of 13 aa be-
tween the 7 S region and the helical domain, that
sometimes is referred to as NC2 domain, is the site
of protease attack during basement membrane
remodeling. Such remodeling is implicated in the
migration of macrophages and metastatic cancer
cells during exudation [16].
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