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A microfibrillar protein (40 kDa) purified from the adventitia of the human abdominal aorta is immunore-
active with 1IgG harvested from the wall of abdominal aortic aneurysms. We have partially sequenced this protein
and found that it has fibrinogen alpha-, beta-, and gamma-like domains, a vitronectin-like domain, and a possible
site for binding calcium. Because of homologies with other microfibril-associated glycoproteins and because it
is the third member of the family to be characterized in man, we suggest the name MAG®1896 Academic
Press, Inc.

Nomenclature of the microfibrillar proteins associated with the elastin fiber is confusing.
principal component of the microfibril is fibrillin (fib-15), discovered by Sakai et ahd Marfan’s
syndrome has been traced to mutations in the gene for fibrillin on chromosomé 48. bovine
microfibrillar protein (Mr~ 31 kDa) was discovered in 1986 by Gibson et &lwho coined the
term 'microfibril-associated glycoprotein’ (MAGP). Bashir et al have also cloned the gene for t
protein/ Kobayashi et al reported a 36 kDa calcium-binding protein, also in cow, with tiss
distribution uniquely limited to the aorta (MAGP-38)The second human MAGP (deduced MW
21 kDa) was recently reported to have an open reading frame of 255 amino acids and to be i
to Smith Magenis syndronieThe authors of the paper describing the Smith Magenis protein pre;
the abbreviation 'MFAP’, to avoid confusion with abbreviations for microfilamentous proteins

We have recently reported that IgG from the aortic wall of patients with abdominal aor
aneurysms (AAA) is immunoreactive with a human aortic protein (MW80 kDa) that has
features of the bovine aortic protein of Kobayshi et al (MAGP-38yIAGP-36 occurs in nature
as a disulfide-bonded dimer, so we undertook further tissue extractions under reducing condi
as described by Prosser et&lThis approach has led to the partial characterization of a protein
~40 kDa that is immunoreactive with AAA IgG. We call this protein Aortic-Aneurysm-Associate
Protein-40 (AAAP-40). The present communication is to report its partial sequence and to sug
that, since it is the third human microfibrillar protein to be described, it be called MAGP-3.

METHODS

Human aortic tissue was extracted for microfibrillar proteins according to the method of Prosséretalef, the tissue
was first extracted in a phosphate buffer containing potassium chloride 0.6 M. The insoluble pellet was treated with bac
collagenase in Tris buffer. The final tissue extraction utilized guanidinium clddit¥l in buffer containing dithiothreitol
50 mM and EDTA 2 mM. Gel slices containing the protein of interest were digested with trypsin or Lys-C and amino ¢
sequences were determined in the Protein Chemistry Core Facility, Howard Hughes Medical Institute, Columbia Unive
(New York, NY).

1 Corresponding author. Fax: 212-523-6495.
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RESULTS

A 59 residue sequence of AAAP-40 as experimentally determined is shown in Table I. Ali
ment on MFAP-4 and MAGP-36 (bovine) is shown, along with homologous sequences from
alpha and beta chains of human fibrinogen. Five and 11 residue sequences of AAA-40 are sl
in Table I, in alignment with sequences from vitronectin, MFAP-4, MAGP-36, fibrinogen-be
(from its calcium binding domain), and two other calcium binding proteins (myeloid calciu
binding protein and bovine aggrecan).

DISCUSSION

Fibrinogen-like domains are well-known in the MAGP'The sequence of AAA-40 shown in
Table | has regions of substantial homology with sequences in the alpha and beta chair
fibrinogen. Another sequence that we have determined (data not shown) matches residues 28
in the gamma chain. Since the three fibrinogen chains are believed to have a single ancestral
it would appear likely that AAAP-40 is related to the common ancestor since it has motifs that
used in all three fibrinogen subunits.

Kobayashi et al noted that MAGP-36 has the property of calcium-binding, although a candit
site for the calcium-binding domain has not been proposed. Kielty and Shuttleworth have obse
that incubation of intact microfibrils with EDTA rapidly results in gross disruption of microfibrilla
organization, which can be reversed by replacing calciti8ince fibrillin has 43-EGF-like motifs
with calcium binding consensus sequences, and calcium has been proposed to orchestre
assembly of tropoelastin to the microfibril and hold it in register for crosslinkinge hypothesize
that the calcium-binding domain of AAAP-40 may play a role in calcium-dependent microfib
assembly in the aorta. When we searched GenBank for homologies of AAAP-40 and MAGP
we found sequences in calcium-binding myeloid-related protein (pir|A44111: #144-154), the
cium-binding domain of human fibrinogen-beta, and bovine aggrecan (pirfA39808: #59—-66)
have similarities to MFAP-4, MAGP-36, and AAAP-40. Bold type is used in Table Il to highligt
residues that appear to be conserved, with possible significance for the calcium-binding func

Another matrix protein detected in human embryonic tissue (sulfated protein 3G=kBR-30)
has been reported to be immunoreactive with monoclonal antibodies against human vitrthec
and it co-distributes in tissue with the protein that is immunoreactive with antibody against MAC
312 A sequence of AAAP-40 that matches residues # 230—240 in human vitronectin is also sh
in Table Il. Tomasini-Johansson et al proposed that SP30 is the human homolog of MAGP-31

TABLE |

$ WFPE VDLMVMANQPM AAAP-40

122 TLKQK Y ELRVDLETDTFENNTA MFAP-4
TL LKYELRVDLEDTFEXNTA MAGP-36
LRVELED .A.N.A Hum Fib-A

GE!YY DFFQVYTXGMAKEYDG F Q AAAP-40
1492 YAKY A DFS | SPNAV SAEEDG MFAP-4
FAKYADTFS | SPNAV SAETEDG MAGP-36
YTXGMA K@Y AGNALMDGASGLM AAAP-40
62 Y TLFV AGF EDGGAGDSLSYH MFAP-4
YTLYV SGFEDGGAGDSTLTYH MAGP-36
Y [ % K TAGNAL Hum Fib-b

This table shows sequence of AAAP-40, as determined experimentally. The sequence of AAAP-40 is
aligned along a continuous sequence of MFAP-4, beginning at residue 140. Homologous regions of
MAGP-36 bovine and fibrinogen alpha (residues 120-132) and beta residues 338-353 (human) are also
shown. “( )" is used to designate an ambiguous residue; “.” denotes a non-conserved residue; and “!”
denotes a tryptic cleavage site.
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TABLE Il
QELEK $ FEDGVLDPDY P AAAP-40
RFEDGVLDPDYPVN
FCLQQPLDCDDIYAQGYQSDGVYLIYZPS MFAP-4
SELQLPLDEDDIVYAQGYQADGVYLI P S MAGP-36
TEL . L . E DVY Y D CaBP-M
P .DE . DVY Aggr
SELEKHQL . . D T Fib-b

Alignment of experimentally determined sequences of AAAP-40 on sequences from human vitronec-
tin (VN, residues 230-240) and MFAP-4 (beginning at residue #34). Alignments with other calcium-
binding proteins are shown, with the most highly conserved residues highlighted in bold type: calcium-
binding myeloid-related protetd, CBP-M; aggrecan (bovin¥), Aggr; human fibrinogen beta (residues
144-157 from calcium-binding domain), Fib-b.

since MAGP-31 does not have a vitronectin-like domain, we believe that SP-30 is more likel
be closely related to AAAP-40.

Finally, a brief comment on the nomenclature problem. Perhaps the simplest approach fo
present would be to assign the human MAGP’s a number in the order of their discovery. Thus
first would be the principal component of the microfibril, fibrillin.

The second would be the protein of Smith Magenis syndrome, and the third would be the prc
described in the present communication. MAGP-3 is probably the human homolog of the bo
aortic protein of Kobayashi (MAGP-36), and the human homolog of Gibson's MAGP-31 has
to be identified. Notwithstanding the proposal of Zhao et al to call this family of glycoprotei
“MFAP,” ° we favor retention of the abbreviation MAGP, since the first bovine member of tt
family was so-named by Gibson et al ten years ago and the term has been widely used ever
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