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A 1.8-kb ¢DNA encoding portion of a novel collage-
nous chain was isolated from a human rhabdomyosar-
coma cell line by cross-hybridization using a chicken
type V collagen probe. Sequence analysis suggests that
this chain belongs to the recently discovered group of
collagens, termed the FACIT class of macromolecules.
This cDNA was used to locate the corresponding gene
(D6S228E) to chromosome 6, notably at position 6q12—
ql4. Interestingly, within this region of human chro-
mosome 6 resides the a1 (IX) collagen gene (COL9A1), a
member of the FACIT group. © 1992 Academic Press, Inc.

A recently discovered group of collagens (types IX,
XII, and XIV) is believed to provide molecular connec-
tions between fibrils and/or between fibrils and other
components of the extracellular matrix (2). Structurally,
these macromolecules exhibit stretches of triple helical
sequences interrupted by noncollagenous domains (NC
domains), often containing cysteinyl residues (2). Based
on these characteristics, these collagens have been
named FACIT for fibril-associated collagens with in-
terrupted triple helices (2). Here, we report the localiza-
tion of a novel FACIT-like gene collagen to the same
region of chromosome 6, where «1(IX) collagen
(COL9A1) has been previously mapped.

A human rhabdomyosarcoma cDNA library was
screened at low stringency with a chicken «1(V) collagen
probe (Gordon, unpublished data) in an attempt to iso-
late the cognate human sequences. Sequencing one of
the several positive clones, HY-67, revealed that this
1.8-kb ¢cDNA codes for a portion of a novel collagen
chain, arbitrarily termed «1(Y) (Fig. 1).

More than half of the conceptual amino acid transla-
tion of HY-67 includes two stretches of collagenous se-
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quences separated by a 20-amino-acid noncollagenous
domain (Fig. 1). Both collagenous sequences exhibit im-
perfections or short interruptions, typical of nonfibrillar
collagens (2). Sequences derived from the 5’ end of the
cDNA encode an incomplete N-terminal domain con-
sisting of a globular region characterized by the presence
of 10 cysteinyl residues (Fig. 1). Database searches of the
sequence encoded by HY-67 revealed that the N-termi-
nal domain of «1(Y) is related somewhat to the N-ter-
minal NC4 and NC3 domains of the o1 (IX) and «1(XII)
collagens, respectively. A feature of these FACIT mole-
cules is a stretch of about 200 residues that contains
related sequences and four conserved cysteines (2).
These cysteines are also present in the N-terminal do-
main of «1(Y) (amino acids 9, 164, 207, and 217 in Fig.
1). Using these four residues as reference points, the N-
terminal domain of «l(Y) was aligned with those of
chicken «1(IX) and o1(XII) collagens (1, 6). By taking
into account conservative changes, this comparative
analysis revealed a 43% identity between a1(Y) and the
two avian chains (data not shown). Based on these data,
a1(Y) is likely to be an additional member of the FACIT
group.

To determine the chromosomal location of the a1(Y)
gene (D6S228E), in situ hybridization on spreads of
metaphase chromosomes was employed using previously
described conditions (5). In the 150 metaphase cells ex-
amined, after in situ hybridization, there were 201 silver
grains associated with chromosomes. Of these, 103
(561.2%) were located on chromosome 6. The distribution
of grains on this chromosome was nonrandom. To be
precise, 81.5% of the grains (84/103) mapped to the
[a12-q14] region of the chromosome 6 long arm with a
maximum in the 6q13 band. Specific labeling of chromo-
some 6 is shown in Fig. 2. These results were essentially
identical to those previously obtained with the COL9A1
probe (4).

In conclusion, in this study we have partially charac-
terized a novel gene that exhibits a strong structural ho-
mology to the FACIT group of collagens. More impor-
tantly, we have also documented the first cytological
linkage between two members of this collagen subgroup.
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GTT AGG GAC AAG ACA GAA GAG TCA CTG AGA ATA GAG GGA CAT 51 TTT GAA GGC AGC AAA GGA GAA ACT GGT GAA AAG GGT GAA CAA GGA GAA AAA 969
Val Arg Asp Lys Thr Glu Glu Ser Leu Arg Ile Glu Gly His 17 Phe Glu Gly Ser Lys Gly Glu Thr Gly Glu Lys Gly Glu Gln Gly Glu Lys 323
CAG CTG ACA TAT GAC AAC ATA AAC AAA CTT GAA GTT TCA GGT TTT GAT CTA 102 GGA GAT CCA GCT CTT GGC TGC CTT AAT GGA GAA AAT GGT TTG AAA GGT GIC 1020
Gln Leu Thr Tyr Asp Asn Ile Asn Lys Leu Glu Val Ser Gly Phe Asp Leu 34 Gly Asp Pro Ala Leu Gly Cys Leu Asn Gly Glu Asn Gly Leu Lys Gly Val 340
GGA GAC AGC TTT TCT CTA AGA CGT GCA 153 TTG GGT OCT CAT GGT CCA COCT GGC CCA AAA GGA GAA AAG GGA GAT ACA GGA 1071
Gly Asp Ser Phe Ser Leu Arg Arg Ala 51 Leu Gly Pro His Gly Pro Pro Gly Pro Lys Gly Glu Lys Gly Asp Thr Gly 357
TTC AAA TTG GGA AGT GCA CTT CTT ATT AGA GAC ACT ATT AAG ATA TTT CCC 204 CCC CCA GGA CCA CCA GCC TTA CCT GGT TCC CTG GGG ATA CAA GGC CCC CAA 1122
Phe Lys Leu Gly Ser Ala Leu Leu Ile Arg Asp Thr Ile Lys Ile Phe Pro 68 Pro Pro Gly Pro Pro Ala Leu Pro Gly Ser Leu Gly Ile Gln Gly Pro Gln 374
AAA GGC CTT CCT GAG GAG TAC TCA GTA GCT GCC ATG TTT CGA GTA CGA AGA 255 GGT CCA CCT GGA AAA GAG GGT CAG AGG GGA AGA CGA GGG AAA ACA GGA CCT 1173
Lys Gly Leu Pro Glu Glu Tyr Ser Val Ala Ala Met Phe Arg Val Arg Arg 85 Gly Pro Pro Gly Lys Glu Gly Gln Arg Gly Arg Arg Gly Lys Thr Gly Pro 391
AAC GCC AAA AAG GAA CGG TGG TTT CTG TGG CAG GTIT TTA AAC CAG CAG AAT 306 CCC GGA AAA CCA GGA CCC CCA GGA CCA CCT GGA CCT CCT GGA ATA CAA GGA 1224
Asn Ala Lys Lys Glu Arg Trp Phe Leu Trp Gln Val Leu Asn Gln Gln Asn 102 Pro Gly Lys Pro Gly Pro Pro Gly Pro Pro Gly Pro Pro Gly Ile Gln Gly 408
ATT CCA CAG ATT TCT ATA GTA GIT GAT GGT GGA AAG AAG GIG GTG GAA TTT 357 ATA CAC CAA ACT CTT GGT GGA GAT GAT AAC AAG GAT AAC AAG GGA AAT GAT 1275
Ile Pro Gln Ile Ser Ile Val Val Asp Gly Gly Lys Lys Val Val Glu Phe 119 Ile His Gln Thr Leu Gly Gly Asp Asp Asn Lys Asp Asn Lys Gly Asn Asp 425
T 000000000000000000000000000000000000
ATG TTT CAA GCC ACA GAG GGA GAT GTG TTG AAC TAC ATT TTT AGA AAT CGA 408 GAA CAT GAA GCT GGA GGC CTG AAA GGA GAC AAG GGT GAA ACT GGA CTA CCA 1326
Met Phe Gln Ala Thr Glu Gly Asp Val Leu Asn Tyr Ile Phe Arg Asn Arg 136 Glu His Glu Ala Gly Gly Leu Lys Gly Asp Lys Gly Glu Thr Gly Leu Pro 442
B eoe
GAA CTC CGT CCT TTG TTT GAT CGT CAG TGG CAC AAA CTT GGC ATT AGT ATA 459 GGA TTT CCA GGG TCT GTT GGC CCT AAA GGA CAA AAA GGA GAA CCT GGA GAG 1377
Glu Leu Arg Pro Leu Phe Asp Arg Gln Trp His Lys Leu Gly Ile Ser Ile 153 Gly Phe Pro Gly Ser Val Gly Pro Lys Gly Gln Lys Gly Glu Pro Gly Glu 459

CAA TCC CAG GTC ATT TCA CTT TAT TTA ATT GCG AGG AGG 510 CCT TTT ACA AAA GGA GAA AAA GGA GAT AGA GGA GAA CCT GGG GTA ATA GGA 1428

Gln Ser Gln Val Ile Ser Leu Tyr Leu Ile Ala Arg Arg 170 Pro Phe Thr Lys Gly Glu Lys Gly Asp Arg Gly Glu Pro Gly Val Ile Gly 476
CAG ACT GAT GAA AAG GAC ACT GIG GAT TTC CAT GGA CGG ACA GIT ATT GCT 561 TCA CAG GGA GTA AAG GGT GAA CCT GGA GAT CCC GGA CCC CCT GGT TTA ATA 1479
Gln Thr Asp Glu Lys Asp Thr Val Asp Phe His Gly Arg Thr Val Ile Ala 187 Ser Gln Gly Val Lys Gly Glu Pro Gly Asp Pro Gly Pro Pro Gly Leu Ile 493
ACG CGA GCT TCA GAT GGC AAG CCT GTG GAT ATT GAA CTT CAC CAA CTIT AAA 612 GGA AGC CCA GGA CTA AAG GGT CAG CAA GGA TCT GCA GGC TCC ATG GGA CCC 1530
Thr Arg Ala Ser Asp Gly Lys Pro Val Asp Ile Glu Leu His Gln Leu Lys 204 Gly Ser Pro Gly Leu Lys Gly Gln Gln Gly Ser Ala Gly Ser Met Gly Pro 510
ATA GCT CAA GAA ATA TCA 663 AGA GGA OCG CCA GGA GAT GIT GGA TTG CCA GGA GAA CAT GGT ATC CCA GGA 1581
Ile Ala Gln Glu Ile Ser 221 Arg Gly Pro Pro Gly Asp Val Gly Leu Pro Gly Glu His Gly Ile Pro Gly 527
GAT GGC TTT GGA AAT ATT GCA TCA TCA TGG 714 AMA CAA GGC ATT AAA GGA GAA AAG GGA GAT CCA GGT GGG ATC ATA GGC CCT 1632
Asp Gly Phe Gly Asn Ile Ala Ser Ser Trp 238 Lys Gln Gly Ile Lys Gly Glu Lys Gly Asp Pro Gly Gly Ile Ile Gly Pro 544
GTA ACT GCT CAT GCC AGT AAA ATG TCT TCA TAT CTG CCA GCA AAG CAG GAA 765 CCC GGG CTT CCA GGT CCA AAA GGT GAG GCT GGT CCT CCA GGG AAA AGC CTG 1683
Val Thr Ala His Ala Ser Lys Met Ser Ser Tyr Leu Pro Ala Lys Gln Glu 255 Pro Gly Leu Pro Gly Pro Lys Gly Glu Ala Gly Pro Pro Gly Lys Ser Leu 561
CTT AAA GAC CAG| CCA AAC AAG GGA GAA GCA GGA TTA CCA 816 CCA GGG GAA CCA GGA TTA GAT GGA AAT CCT GGA GCA CCT GGT CCA CGT GGG 1734
Leu Lys Asp Gln Pro Asn Lys Gly Glu Ala Gly Leu Pro 272 Pro Gly Glu Pro Gly Leu Asp Gly Asn Pro Gly Ala Pro Gly Pro Arg Gly 578
GGA GCT OCG GGT TCA CCT GGG CAG AMA GGG CAT AAA GGA GAG CCG GGT GAA 867 CCA AAG GGT GAA AGA GGA CTT CCA GGT GTT CAC GGT TCC CCA GGG GAC ATA 1785
Gly Ala Pro Gly Ser Pro Gly Gln Lys Gly His Lys Gly Glu Pro Gly Glu 289 Pro Lys Gly Glu Arg Gly Leu Pro Gly Val His Gly Ser Pro Gly Asp Ile 595
AAT GGT TTA CAT GGT GCT CCA GGA TTC CCT GGT CAA AAG GGA GAG CAA GGT 918 GGC CAA AGG GAT
Asn Gly Leu His Gly Ala Pro Gly Phe Pro Gly Gln Lys Gly Glu Gln Gly 306 Gly Gln Arg Asp 599

FIG.1. DNA sequence and deduced amino acid sequence of HY-67. Both DNA strands of HY-67 were sequenced several times according to
the protocol of (7), after generating nested deletions by the exon III/mung bean nucleases method (3). Collagenous sequences are underlined
with dotted lines highlighting short interruptions. Cysteinyl residues are boxed. Nucleotides of the HY-67 insert are numbered on the right.

FIG. 2. Localization of human (COLYA1) to chromosome 6. (A) Two partial human metaphases showing the specific site of hybridization
to chromosome 6. (Top) Arrowheads indicate silver grains on Giemsa-stained chromosomes, after autoradiography. (Bottom) Chromosomes
with silver grains were subsequently identified by R-banding (F. P. G. Technique). (B) Idiogram of the human G-banded chromosome 6
illustrating the distribution of labeled sites for the HY-67 probe.
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