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Sequencing analysis of the OFC1 gene
on the nonsyndromic cleft lip
and palate patient in Korean

Sung—Sik Kim?, Woo—Sung Son?

This study was performed to identify the characteristics of the OFC1 gene (locus: chromosome 6p24.3) in Korean patients, which is
assumed to be the major gene behind the nonsyndromic cleft lip and palate. The sample consisted of 80 subjects: 40 nonsyndromic cleft
lip and palate patients (proband, 20 males and females, mean age 14.2 years); and 40 normal adults (20 males and 20 females, mean age

25.6 years). Using PCR-based assay, the OFC1 gene was amplified, sequenced, and then searched for similar protein structures. Results
were as follows:

1. The OFC1 gene contains the microsatellite marker 'CA' repeats. The number of the reference 'CA’ repeats was 21 times, and formed as
TA(CA)11TA(CA)10. But,in Koreans, the number of tandem 'CA’' repeats was varied from 17 to 26 except 18, and 'CA' repeats
consisted of TA(CA)n.

2. Nine allelic variants were found. Distribution of the OFC1 allele was similar between the patients and control group.

3. There was a replacement of the base 'T' to 'C' after 11 tandem 'CA' repeats in Koreans compared with Weissenbach's report. However,
the difference did not seem to be the ORF prediction results between Koreans and Weissenbach's report.

4. The BLAST search results showed the Telomerase reverse transcriptase (TERT) and the Nucleotide binding protein 2 (NBP2) as
similar proteins. The TERT was a protein product by the hTERT gene in the locus 5p15.33 (NCBI Genome Annotation; NT023089).
The NBP2 was a protein product by the ABCC3 (ATP-binding cassette, sub-family C) gene in the locus 17q22 (NCBI Genome
Annotation; NT010783).

5. In the Pedant-Pro database analysis, the predictable protein structure of the OFC1 gene had at least one transmembrane region and one
non-globular region.
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A cleft lip and palate is a common birth defect in the
head and neck regions."” Their frequency varies
across populations of different geographic origins. In
Korea this condition afflicts about 1 in 500 live births,
resulting in the need for surgical, speech, psychological,
dental, and cosmetic interventions.”

There are more than 300 described syndromes that
have a cleft lip and palate as associated characteris—
tics.*” If the cleft were genetic in origin and associated
with a syndrome (eg, Van der Woude syndrome, Apert
syndrome), its etiology could be easily determined by
understanding the genetic transmission of the
particular syndrome. However, most cleft lip and palate
cases are of a nonsyndromic type that do not
accompany syndromes, and this nonsyndromic form
is known to affect as much as 70% of the whole cleft
lip and palate phenotype.® Nonsyndromic cleft lip and
palate may be defined as complex traits, since they do
not exhibit classic Mendelian recessive or dominant
inheritance attributable to any single locus, but do
show strong familial aggregation and have a
substantial genetic component.”® Therefore, a major
objective of research into the cleft lip and palate is to
develop an under—standing of the etiology of its
nonsyndromic form.'

Genetic analyses of the nonsyndromic cleft lip and
palate have yielded, in recent years, significant
success. Ardinger et al."” observed a significant
association between 2 RFLPs (Restriction Fragment
Length Polymorphisms) at the TGFA (iransforming
growth factor alpha gene) locus and the occurrence of
clefting. Chenevix—Trench et al."” confirmed signifi—
cant associations with the TGFA Tag | and Bam H!
RFLPs. In a view of the known teratogenic role of
retinoic acid, the nonsyndromic cleft lip and palate had
a significant association with a Pst | RFLP of RARA
(retinoic acid receptor alpha gene).™ There was no
evidence of interaction between the TGFA and RARA
poly—morphisms on risk, but jointly they appeared to
account for almost half of the attributable risk of
clefting."'® Using a large populationbased
casecontrol study, Shaw et al." showed an example of

TN LE7 337 32, 2003

gene—environment interaction that clefting risks were
even greater for infants with the TGFA allele previously
associated with clefting when the mothers smoked 20
or more cigarettes per day. These risks for white
infants ranged from 3—fold to 11 —fold across pheno—
typic groups.” Several studies have demonstrated an
association between facial shape in parents and the
presence of oral clefts in their offspring. It was
assumed that facial shape was one of the predi—
sposing components among many in a multifac—torial
model of inheritance. By cephalometric analysis of a
large family with five generations of affected indivi—
duals, Ward et al.”" concluded that facial shape can be
used to identify presumed carriers of a major gene
associated with an increased risk for cleft lip and
palate. Davies et al.”? suggested the presence of a
locus for cleft lip and palate in chromosome 6 by YAC
clones from contigs in 6p25—p23. Stein et al.?® found
that APOC2 (apolipoprotein C—Il gene), which is
located at 19g13.1 {or 19913.? and linked to the
proto—onco—gene BCL3 (B—cell leukemia/lymphoma
3 gene), gave suggestive evidence for linkage to cleft
lip with or with—out palate. Scapoli et al.* conducted a
linkage study of 38 families using microsatellite
markers that mapped to 6p24—p23, and demonstrated
the presence of a locus for cleft lip with or without
palate in the 6p23 chromo—some region. Lidral et al.*
suggested that MSX1 (muscle segment homeo box 1
gene) and TGFB3 (transforming growth factor beta 3
gene) are both involved in the pathogenesis of
clefting.

The current list of candidate genes for nonsyndromic
cleft lip and palate includes OFC1 (orofacial cleft 1
gene), TGFA, RARA, BCL3, MSX1, MTHFR (methy—
lenetetrahydrofolate reductase gene), OFC2 (orofacial
cleft 2 gene), OFC3 (orofacial cleft 3 gene), and TGFB3.
%% This list will continue to evolve as additional
candidate loci are identified from genome scans,
studies of syndromic forms of cleft lip and palate,
transgenic mice, expression assays, and knowledge of
gene functions. At the present time, the strongest
evidence implicates a primary gene on 6p24.3 (OFC1)



and a role for TGFA as a modifier of nonsyndromic cleft
lip and palate genes.®* However, there is not clear
evidence while major genetic loci for nonsyndromic cleft
lip and palate has not yet been examined closely, and
furthermore there has been little research about
specifically Korean subjects. This study was performed
to identify the characteristics of the OFC1 gene in
Koreans.

MATERIALS AND METHODS

Individuals who visited the Department of Orthodon—
tics, Pusan National University, during the period from
1998 to 2002 who had nonsyndromic cleft lip and palate
were included in the study. They consisted of 40
probands (20 males and 20 females). The mean age
was 14.2 years (12.6 — 18.3 years). The control group
consisted of 40 subjects {20 males and 20 females),
who did not have any birth defects or syndromes for
three generations. The mean age was 25.6 years (24.3
— 28.2 years).

Experimental and control group samples were analy—
zed for allelic variants of the OFC1 genes, using PCR
(Polymerase chain reaction)—based assays. 30 mL of
whole blood was collected to yield large amounts of
DNA (> 100 ug). Genomic DNA was obtained from
lymphocyte in these samples with the Wizard® Genomic
DNA purification kit (Cat. #A1120, Promega, Madison,
WI, USA).

To perform PCR, a reaction mix was prepared with 3
«f of DNA, 1 x£ of each primer pairs, and 15 «f distilled
water. A total volume of 20 xf mixture was added to the
AccuPower PCR PreMix kit (Cat. #K—2016, Bioneer,
Korea) tube; then the PCR started. The primer
concentrations and reaction are described below.

Forward primers : 5 —AAGGCTAAGTCTCTGTGGGG
-3 ; reverse primer: 5 —GCTTAACTCAGCACTGGGAT
~3 ; both at 10pmdl/xf. The primer sequence was ob—
tained from microsatellite marker AFM035wc! (GDB:
161588).** The 279 base pair region of the OFC1 gene
was amplified for 35 cycles (MWG—Biotech AG,
Ebersberg, Germany) : The steps of 1 cycle are as foll—

ows -

300bp—

200bp—

Fig. 1. 2 % agarose gel electrophoresis of OFC1 gene PCR pro—
duct. M: molecular weight marker ; lane 1,2,3,4:
nonsyndromic cleft lip and palate patients: lane 5,6,7.8,9 :
normal controls ; bp © basepair

predenaturation at 94°C for 5 minutes ; dena—turation at
95C for 30 seconds ; annealing at 55C for 30
seconds ; elongation at 72°C for 60 seconds ; and
postelongation at 72°C for 10 minutes. The PCR pro—
ducts were digested for 3 hours at 37°C, and visualized
by 2% agarose gel electrophoresis (100 V for 3 hours)
(Fig. 1).

All PCR products were separated by using 2%
agarose gel electrophoresis, stained with ethidium
bromide 0.2 g/mL and visualized under uitraviolet light.
All PCR screening methods used in this study have
been validated.®

Sequencing was performed in both directions on
DNA samples. Templates included PCR products
purified by a QIAEX® 1l Gel Extraction kit (Cat. No.
20021, QIAGEN, Valencia, CA, USA). Templates were
sequenced by means of an ABI 3700 sequencer
(Applied Biosystems Inc., Foster City, CA, USA)
machine.

Two types of analyses were performed. First, we
compared references with the allelic variants by basepair
sequence alignment of the experimental and control
group. We used the 292 basepair genomic DNA contig
of 6p24.3 in The AB! linkage mapping panel 2” as a
reference (taxon : 9606) (Table 1). To assemble the
for—ward and reverse sequence alignment, the Contig
Express program was used (Contig Express, Vector NTI
Suite 8 package, Infomax, Frederick, Maryland, USA)
{Fig. 2). All samples were compared by the Align X
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Table 1. Sequence alignment of OFC1 gene in reference

Locus Type

' gene with protein product, function known or inferred
> source 1..292 /chromosome="6"

/db_xref="taxon:9606"
/forganism="Homo sapiens"

BASE  COUNT 85a 76 ¢
ORIGIN 1 ACCTACAACA GGTAAGGCTA
51 CAGCGCACAT ACACACACAC
101 ACACAGCCAC CAATGCCATG
151 ACAACTTTTA AGTCTGAGGG
201 CCGTTAAGGA AATGCCCTTG
251 GAGTAGGGAG TCCTGAATTC

64 g

AGTCTCTGTG GGGTTGAGGT CCCTTGCCCC
ACACACACAC ACATACACAC ACACACACAC
CTCATGCTTT GTATAGTTTT GGGATTTGTG
GAATGAATGT ACTCATGAAG AAAATCTCCA
GTGTGGACTA GTGCTAGAGG CACAGACCTT
CTATCCCAGT GCTGAGTTAA GC

Fig. 2. To find the consensus sequence of OFC1 gene, comparison
were performed by Align X program (Vector NTI Suite 8
package, Infomax, Frederick, Maryland, USA)

program (Align X, Vector NTI Suite 8 package, Infomax,
Frederick, Maryland, USA) (Fig. 3). Second, we predic—
ted whether similar protein existed: ORF (open reading
frame) prediction was performed by Vector NTI Suite 8
program ; PSI-BLAST was used for searching inferred
protein against all known sequences contained in
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T ARCACACACACAC

CACAGCATACSAZS AL
G CGCALCATACADTACACALGCAECACALCALAGDAGAR

OGO

BE B S AEATACAEACAGC REAEACAECRTCATCREAE

Fig. 3. Assembling of the forward and reverse strands by Contig
Express (Vector NTI Suite 8 package, Infomax, Frederick,
Maryland, USA); upper sequence: forward directed DNA
sequencing result of OFC1 gene; lower sequence: reverse
directed DNA sequencing result of OFC1 gene

SWISS—PROT and EMBLNEW. We included all hits
below a PSI-BLAST E-value of 10—2 for more avail—
able results, and used the Pedant—Pro database to
predict the structure of inferred protein product by the
OFC1 gene and confirmed the PSI—BLAST results.
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Table 2. Sequence alignment of OFC1 gene allelic variants in Korean

Ratio insNSCLP: Ratic in control

Reference sequetice —==TACA) TITACA) 10~~~ (%) %)
Allele Type A -——TA(CA)17 -—- 2.5 2.5
Type B —-—-TA(CA)19 -—- 0 7.5

Type C ~—~TA(CA)20 ~~~ 5 5
Type D -——TA(CA)21 ——- 125 125
Type E ———TA(CA)22 ——- 25 275

Type F ——-TA(CA)23 ——- 25 15

Type G -——TA(CA)24 ——- 20 25

Type H -——TA(CA)25 -—— 10 0

Type [ ~~=TA(CA)26 ——~ 0 5

Il. Allelic variants of the OFC1 gene in the control

. . roup
1. Allelic variants of the OFC1 gene on the 0
nonsyndromic cleft lip and palate in Korean Humber
Number 2
11
11 10
18 a
8 8
7 7
g 5
g 5
4
z 3
1] 2
1
Allele type 0
Aliele type
(A) B)

Fig. 4. Allelic variants of OFC1 gene in Korean. Ratio of each allele type were similar between patient group (A) and control group (B)

RESULTS reference was different in Korean subjects. The number

of the reference’s ‘CA’ repeat were 21 repeats, and

Nine allelic variants were found (Tabie 2, Fig. 4). But formed as TA(CA), TA(CA),,. However, all samples had

prominent differences were not found in agarose gel a different form of ‘CA’ repeats with the reference

electrophoresis. All samples showed a single band in sequence in our samples. The number of ‘CA’ repeats

the 270~290 basepair region (Fig. 1). The sequence in Korean subjects was varied from 17 to 26 except 18,
alignment listed in Table 1. Underlined portion of the and ‘CA’ repeats consisted of TA(CA)n.
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Table 3. Results of BLASTX: hTERT protein (telomerase catalytic subunit)

112879

LN St I S St e e R e e i M i B e i S M B A

{
0 50 oo 150 200 280

Sequences producing significant alignments :

il 6226781 1spl 070372 TERT_MOUSE Telomerase reverse transcriptase
gi| 6226780]spl 014746| TERT_HUMAN Telomerase reverse transcriptase

Score (bits) E—Value
27 75
27 9.8 omitted.

Detail information of best hit

g1 62267801 spl 014746 TERT_HUMAN (1 element) —Protein: Telomerase reverse {ranscriptase, Length : 1132

3k

Consensus
Query sequence (216)
gilf226780|spjO1 4748 (929)

BWCGL L TL 8
WCGLVIEAQTLSRE S
LLLDTRTLEVQS

e

4 0FC1 R #
23 aneral Besoiption

3 Stanidod ioids

Dhauthor

1 0siginal Author

Fig. 3. Assembling of the forward and reverse strands by Contig
Express (Vector NTI Suite 8 package, Infomax, Frederick,
Maryland, USA); upper sequence: forward directed DNA
sequencing result of OFC1 gene; lower sequence: reverse
directed DNA sequencing result of OFC1 gene

The results of the ORF (open reading frame)
prediction were shown in Fig. 5. The search conditions
were established to include an arrangement of more
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than 50 amino acids. All the same results were derived
from sequence in this experiment and the reference
seguence.

The PSI—BLAST search results showed Telo—
merase reverse transcriptase (TERT)' and ‘Nucleotide
binding protein 2 (NBP2)" as similar proteins. The
TERT was a protein product by hTERT gene in locus
5p15.33 (NCBI Genome Annotation; NT023089)
{Table 3). The NBP2 was a protein product by ABCC3
(ATP—binding cassette, sub—family C) gene in the
locus 17922 (NCBI! Genome Annotation ; NT010783)
(Table 4).

in the Pedant—Pro database analysis, the predictable
protein structure of the OFC1 gene has at least one
transmembrane region and one non—globular region
{Table 5).



Table 4. Results of BLASTX: NBPZ protein

l._145"I

[ | [ 1
0 S0 100 159 200

Sequences producing significant alignments!

gil 136321761 splQ9Y5Y2I NUB2_HUMAN Nucleotide binding protein...
Detail information of best hit

Score (bits) E-Value
25 23 .omitted.

gil 136321761 spl Q9Y5Y2I NUB2_HUMAN (1 element) —Nucleotide binding protein 2(NBP 2), Length: 271

04—

Consensus P SVPLD G DF E SE
Query sequence(251) oYIR: *BHQGHFINGGDE LHEYIH: &
ol 36321 76[splQOYEY (221) PFLGHY BLDPALMRT LEECHDF IQEF PG

Table 5. Analysis of Pedant—Pro database

Protein function

EMBLNEW : ALO08731 Human DNA sequence from clone RP3-514K20

on chromosome 6p22.3—24.3 5e—87

Protein structure

Structural class © Membrane
Low complexity : 18.9%

Transmembrane regions : 1

Structural summary

Sequence

EFRTPYSRSVPLALVHTKGISLTVEIFFMSTFIPLRLKSCHKSQNY TKHEHGIGGCVCVCVCMCVCVCVOMCAGGKGPQPHRDLALPVVG
Structure

Low complexity
cevercrennmneernennecnssnnnsssessnsssesessee LLLLLLLLLLLLLLLLL e

Non-globular

............ NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
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DISCUSSION

The nonsyndromic cleft lip and palate may be
defined as a multifactor threshold model, and there is a
genetic heterogeneity within and between populations,
environments, and geographic regions.? Through
genetic analysis, at the present time, the strongest
evidence implicates a primary gene on 6p24.3 (OFC1)
and a role for TGFA as a modifier of nonsyndromic cleft
lip and palate genetics.®**

Eiberg et al.” investigated 42 non—DNA polymorphic
marker systems with linkage analysis in nonsyndromic
cleft lip and palate patients. He first found a suggestive
locus on the distal portion of 6p, a major locus for
nonsyndromic cleft lip and palate. Marazita et al.*®
confirmed that locus 6p was associated with nonsynd—
romic cleft lip and palate, and concluded that the best—
fitting most parsimonious model for 6p is that of an
autosomal recessive major locus. In 1995, Davis et al.?
used YAC clones from contigs in 6p25-23 to
investigate cleft lip and palate patients who showed
abnormalities on 6p, and these clones mapped to 6p
24.3. The presence of a locus for cleft lip and palate is
suggested in that region. Weissenbach et al.®® first
described the sequence of 6p24.3 by using BAC (M13
mp18 cloning vector) cloning linkage mapping, and
locus 6p24.3 was named by OFC1 {orofacial cleft 1)
gene.

The OFC1 gene includes microsatellite markers. The
microsatellite markers are dispersed regions of the
genome composed of variable numbers of dinucleo—
tides repeated in tandem.* The most common type is a
repeat of ‘CA’. Biologically, the etiology of microsateliite
markers was explained as a concept of ‘selfish DNA' .
The selfish DNA theory (repeated elements without
obvious cellular function) is thought to be an important
factor in genome evolution. Extragenic interspersed
repeats of DNA basepairs are responsible for gene
shuffling and duplication, as well as regulatory changes.
Experimentally, DNA fragments containing high—copy—
number tandem repeats are difficult to maintain stably in
clones. When tandemly repeated sequences are grown
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Fig. 6. When tandemly repeated sequences are replicated in
meiosis, the repeat units, which are homologous to one
another, tend to recombine asymmetrically with one
another, leading to changes in the riumber of copies of the
tandem repeat in the clone

in bacterial clones, the repeat units, which are homolo—
gous to one another, tend to recombine asymmetrically,
leading to changes in the number of copies of the tan—
dem repeat in the clone (Fig. 6). Because smaller
clones often replicate faster, the clone DNA inserts that
have lost many of their tandem repeat copies replicate
fastest and become the predominant DNA molecules in
the clone. Such clones are obviously not representative
of the portion of the genome from which they originate.
A correct consensus sequence for these regions of the
genome is extremely difficult, or often impossible, to
reconstruct. -

In this research, it was difficult to succeed in correct
sequencing alignment because of the ‘CA’ repeats
region (Fig. 7). So, we performed the experiment two
times for forward and reverse directed sequencing
analysis, and then obtained the assembled contig
alignment by computer program (Contig express, Vector
NTI Suite 8 package, Informax, Frederick, Maryland,
USA) (Fig. 3). Obscure sequence alignment was
decided upon by three investigators.

The results showed a variable number of ‘CA’
repeats regions and sequence alignment patterns
compared with the reference ; TA(CA)11TA(CA)10’ vs
‘TA(CA)N.

Both groups of Korean subjects did not show the
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Fragment
i Fig. 7. It is difficult to analyze sequence

after DNA fragments containing
high—copy—number tandem
repeats. Vertical arrow: End of
CA tandem repeats

cncAcADAcacncxxl‘.,...A..Aw.....‘u“.,“”
1600, M
L
His His His His
Ca T A CTA CA C cC A C &

Fig. 8. Direct DNA sequencing of OFC1
gene showing a single nucleo—
tide substitution (T to C) ; Left
‘reference sequence of The
ABI linkage mapping panel 2
(taxon : 9606) ; Right : sequ—
ence alignment in Korean

To find the effect of replacement of base T to 'C’ in
the ‘CA’ repeats region, we predicted ORF of the OFC1
gene (Vector NTI Suite 8 package, Infomax, Frederick,
Maryland, USA) (Fig. 5). The differences were not
found. All amino acid sequences of the ‘CA’ repeats
region were thththththththt {Thr—his—Thr—his—Thr—his—
Thr=his—=Thr—his=Thr—his=Thr—his—Thr—his—Thr),
because the amino acid Histidine is equally synthesized
from codon ‘CAC’ and ‘CAU’ of RNA strands (Fig. 8).
Other sequence alignments except for the 'CA' repeats
region were all the same.

The most important function of genes is involved with
protein production. However, inferred protein of the
OFC1 gene had not been studied yet. Therefore, we
tried to find out similar sequences by running the PSI—
BLAST searches against all known sequences
contained in the SWISS—PROT and the EMBLNEW
databases. As well, the Pedant—Pro database search

tool was used to compare the results of the PSI-BLAST
search.

Predictable proteins were proved by the ‘Telomerase
reverse transcriptase (TERT)” and ‘Human nucleotide—
binding proteins 2 (NBP2)’ in PSI-BLAST search
results (Table 3 and 4). Telomeres, which define the
ends of chromosomes, consist of short, tandemly
repeated DNA sequences loosely conserved in
eukaryotes. The telomerase is a ribonucleoprotein which
in vitro recognizes a single—stranded G—rich telomere
primer and adds multiple telomeric repeats to its 3—
prime end by using an RNA template. The telomerase
may have a role in the de novo formation of telomeres.*
Many human cells progressively lose terminal sequence
with cell division, a loss that correlates with the apparent
absence of the telomerase in these cells. The telo—
merase reverse transcriptase (TERT) is an enzyme that
adds simple sequence repeats to chromosome ends by
copying a template sequence within the RNA com—
ponent of the enzyme. Recently, Leem et al.* reported
that the hTERT BAC clone mapping using a shot gun
approach—the sequence was deposited in the
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GenBank/EMBL ; Accession No. AY007685—showed a
perfect match to cisplatin resistance related protein
(Cleft lip and palate transmembrane protein 1 ;
GenBank accession No. AB045223). This result seems
to indicate a relationship between inferred protein of the
OFC1 gene and hTERT gene. Also, Human nucleotide—
binding proteins 2 (NBP2) are concerned with signaling
the transduction of thrombin receptor of microvascular
endothelial cells. It is protein that achieves the role of
controlling calcium sign and the rearrangement of cell
frame. The genes hTERT and NBP2 are associated with
cell division and proliferation.

In the Pedant Pro search result, however, there were
no similar proteins, and only contained at least one
inferred transmembrane region and non—globular
region (Table 5). The transmembrane region included
protein that spans the plasma membrane of a cell, with
the extracellular part of the protein having the ability to
bind to a ligand and the intracellular part having an
activity (such as protein kinase) that can be induced on
ligand binding. Thus, the correct action of this
transmembrane region is difficult to know accurately
because it is so various. Also, non—globular region is
not important because most of the proteins like
enzymes and antibodies are globular proteins with
compact structures.

Therefore, it is difficult to conclude that there is a
relation between the PSI—BLAST search result and the
OFC1 gene. And, it could not be known about any
information of protein structure included transmem-—
brane region in this study. It is essential that a 50%
pairwise identical residues fraction of entire protein is
needed to predict structure by comparative modeling,
but the known basepair size of the OFC1 gene in this
study was too small to predict a similar protein.*

Identification of the molecular abnormalities
underlying human developmental disturbances by the
gene sequencing analysis provides insight into the
mechanisms of normal morphogenesis, and may
suggest strategies for the improvement or prevention of
such defects. In a study of the nonsyndromic cleft lip
and palate, many investigators have been exploring
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coupled studies of craniofacial development and
candidate gene expression. In this study, however, it
was difficult to clear the causal—result relationship
between OFC1 gene and nonsyndromic cleft lip and
palate phenotype. To assay the influence of OFC1 gene
toward the development of the nonsyndromic cleft lip
and palate in Koreans, further studies are needed to
perform a wider sequencing analysis of the OFC1 gene
including neighboring alignments and genetic markers.

CONCLUSION

This study was performed to identify the characteri—
stics of the OFC1 gene (locus : chromosome 6p24.3) in
Korean subjects, which is assumed to be major gene
acting as a causal factor to nonsyndromic cleft lip and
palate. Using PCR—based assay, the OFC1 gene was
amplified, sequenced, and searched for inferred protein
product. The result of this study showed that the OFC1
gene contains the microsatellite marker ‘CA’ repeats.
However, the number and the form of tandem ‘CA’
repeats were not similar between Weissenbach’ s report
and the Korean subject findings. As well, nine allelic
variants were found in Koreans. There was a replace—
ment of base T to ‘C’ after 11 tandem ‘CA’ repeats
in Korean subjects compared with Weissenbach’s
report. However, a difference did not exist in the ORF
prediction results.

As a conclusion, there was no clear causal—result
relationship between the OFC1 gene and nonsyndromic
cleft lip and palate in Korean subjects. To assay the
influence of the OFC1 gene toward the development of
nonsyndromic cleft lip and palate in Koreans, further
studies are needed to perform a wider sequencing
analysis of the OFC1 gene including neighboring
alignments and genetic markers.
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