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A 22-year-old Thai man with blue sclera, normal height and absence of deformity sustained an open fracture at the
right talus and talo-navicular dislocation while playing in a volleyball match. The patient had a history of several fractures
of his elbows, wrists and ankles from  minor impacts. Novel COL1A1 nonsense mutation (c.3202 C→T), a C to T transition
at position 3,203, resulting in arginine to stop codon at codon 1026 (R1026X) mutation in exon 42 was found, and this is the
first case reported in the literature.
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Osteogenesis imperfecta type I (OI type I,
OMIM 166200)(1) is characterized chiefly by multiple
bone fractures, usually resulting from minimal trauma.
Affected individuals have blue sclera, normal teeth,
and normal or near-normal stature. OI is a congenital
disease, meaning it is present at birth. It is frequently
caused by defects in the gene that produces type 1
collagen, an important building block of bone. There
are many different defects that can affect this gene,
and the severity of OI depends on the specific gene
defect. OI type I is a dominantly-inherited, generalized
connective tissue disorder characterized mainly by bone
fragility and blue sclera. The severity of OI varies,
ranging from perinatal lethality to a very mild phenotype.
Even though several reports have identified the
mutation(2-4), the vast majority are missense point
mutations that convert codons for the obligate glycines
in the triple helix of type I collagen to codons for amino
acids with bulkier side chains(5-7). The transcription
products of such a COL1A1 gene are usually unstable
and subjected to degradation via nonsense-mediated
mRNA decay pathways (NMD). The NMD is a universal
phenomenon and describes the degradation of mRNA

transcripts that contain premature termination signals(8).
The aim of this report is to present novel mutation of
COL1A1 gene mutation (c.3203 C→T, arginine to stop
codon) as the cause of premature termination of the
synthesis of pro-alpha-1(I) associated osteogenesis
imperfecta type I in a Thai patient.

Case Report
A 22-year-old man was referred from a local

hospital with an open fracture of the right talus with
subtalar joint and talo-navicular dislocation. He had
been injured during a volleyball match. His history
reported normal pubertal development, normal diet and

Fig. 1 The blue sclera of proband type I OI
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exercise, and no fatigue or chronic diarrhea. His past
medical history was notable for multiple fractures of
elbows, wrists and left ankle as a result of minor trauma.
On physical examination, his general appearance
seemed normal; he was of normal height and had no
deformities. Blue sclera was identified in both eyes (Fig.
1) and normal hearing was revealed by audiograms.
Unfortunately, his paternal family history could not
assessed because he had had no contact with his father
since birth. His maternal family history was normal,
with nobody in this family having symptoms like his.

He was extensively investigated with
complete blood count (hemoglobin 13.2 gm/dL,
hematocrit 42.0%, white blood cell count 10,800/μL,
neutrophil 57.0%, eosinophil 11.0%, monocyte 8.0%,
lymphocyte 22.0%, platelet 246,000/mm3); serum
electrolyte (sodium 139 mEq/L, potassium 3.8 mEq/L,
chloride 100 mEq/L, bicarbonate 31 mEq/L, calcium 9.4
mg/dL, magnesium 2.1 mg/dL, phosphate 4.4 mg/dL
and BUN/creatinine 9/0.9 mg/dL) and endocrinology
test (TSH = 1.87 mIU/L (0.27-4.2), FT3 = 3.14 pg/ml (2.5-
4.3), FT4 = 1.59 ng/dl (0.93-1.7), Testosterone = 10.8
nmol/L (9.9-27.8), iPTH = 21pg/dl (15-65) and 25 OH
Vitamin D3 16.84 ng/ml (> 30)). Vitamin D deficeincy
was the only abnormal laboratory result.

Radiology showed a fracture of the right talus
with subtalar joint and talo-navicular dislocation (Fig.
2A). COL1A1 gene was done from leukocyte blood
mutation at exon 42 by direct seqeuncing method. PCR
product was shown c.3203 C→T substitution arginine
by stop codon at position 1026 (R1026X) in Fig. 3.

This patient’s fractuers were managed by open

Fig. 2 Film right ankle and foot; A) fracture of right talus
with subtalar joint and talo-navicular dislocation,
B) internal fixation with K-wire fixation and me-
dial malleolus osteotomy and repaired tendon

Fig.  3 Direct seqeuncing of COL1A1 gene mutation; A)
from control subject, B) from this patient. In red
dot shape that showed T > C in 1026 exon 42 of
COL1A1 change Arg to stop codon in heterozy-
gote type I osteogenesis imperfecta patient

reduction and internal fixation with K-wire fixation
and medial malleolus osteotomy, and the tendon was
repaired (Fig. 2B) with a slab. For medical management
of OI, calcium, vitamin D and bisphosphonate are used.
Calcium intake is recommended for osteoporosis at 1-2
g/day to slow bone loss. Vitamin D 400 IU/day may be
increased to up to 2,000 IU/day depending on the
vitamin D deficiency status of the patient. Calcium and
vitamin D increase bone mass, decrease seasonal bone
loss, and can decrease the incidence of fractures.

Discussion
The critical roles of fragility fractures were

identified with the diseases that are caused by mutations
on genes coding them, among which are osteogenesis
imperfecta, Ehler-Danlos Syndrome, familial hyperpara-
thyroidism, and osteomalacia. In this case, the authors
focused on presenting the most prevalent diseases
characterized by extremely fragile bone, reduction of
bone mass, and blue sclera known as osteogenesis
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imperfecta.
Over 850 different mutations have already

been identified. Most of them are point mutations in
one of the two type I collagen genes (COL1A1 and
COL1A2) that cause glycine substitutions in the
collagen polypeptide(9). Although no reliable genotype-
phenotype correlations have been found, COL1A1
mutations produce a premature stop codon often
associated with Type I OI(10). The missense point
mutation occurring at glycine codon tends to result in
a lethal phenotype, while the mutation creating a pre-
mature stop codon often leads to a mild, type I
phenotype(6).

The nonsense mutation in the present study,
R1026X, could cause one α1 (I) allele to be functionally
void. The transcription products of such a COL1A1
gene are usually unstable and subjected to degradation
via nonsense-mediated mRNA decay pathways (NMD),
ultimately producing a truncated protein. The NMD is
a universal phenomenon and describes the degradation
of mRNA transcripts that contain premature termination
signals(8). A recent study(11) described 13 known non-
sense mutations at the collagen domain of COL1A1:
R42X, R75X, R183X, R237X, R294X, R420X, E500X,
R519X, Q644X, R704X, Q779X, R848X and R963X.
Two have been found at the COOH-terminal domain:
W1269X, W1325X.

The mutation analysis of OI is a labor-
intensive, expensive process due to the “private” nature
of offending mutations and their nonclustered
distribution in considerably-sized genes(12). To confirm
this mutation, the authors double-checked by direct
sequencing of this mutation in forward and reverse
PCR products. This mutation could be the cause of the
clinical presentation of this patient. Even though the
authors did not explore his family history for the reason
given above, this is an important data for future genetic
counseling in his family.

Conclusion
The present case report is the tenth report in

the literature of nonsense mutation converting an
arginine codon to a premature stop codon. This is the
first case of nonsense mutation in exon 42 of COL1A1
gene in an OI case. This report suggests that close
attention should be paid to arginine codons when
screening the COL1A1 for mutations.
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รายงานผู้ป่วยการกลายพันธ์ุจีน COL1A1 (R1026X) ในผู้ป่วย Osteogenesis Imperfecta ชนิดท่ี 1

สถิตย์ นิรมิตรมหาปัญญา, ฐิตินันท์ อนุสรณ์วงศ์ชัย, สาริณี ปิงสุทธิวงศ์, วีระศักดิ ์  ศรินนภากร,

ชัยชาญ ดีโรจนวงศ์, ทองคำ สุนทรเทพวรากุล

ผู้ป่วยชายไทยอายุ 22 ปี ตรวจร่างกายพบขอบตาสีฟ้า ความสูงปกติไม่พบความผิดปกติของกระดูก

มาโรงพยาบาลด้วยกระดูกเท้าแตกและกระดูกข้อเท้าเคลื ่อนจากการแข่งขันวอลเลย์บอล โดยผู ้ป่วยมีประวัติ

กระดูกหักหลายครั้งทั้งข้อศอก ข้อมือ และข้อเท้า จากแรงกระทบเพียงเล็กน้อย ตรวจพบการกลายพันธุ์แบบ non-

sense ของจีน COL1A1 จากการเปลี่ยนตำแหน่งของเบสไซโตซีนเป็นไทมีน ที่ตำแหน่งเบส 3,203 ทำให้เปลี่ยน

กรดอะมิโนอาร์จินีนเป็นรหัสหยุดท่ีตำแหน่ง 1,026 ของกรดอะมิโนใน exon ท่ี 42 ของจีน COL1A1 ในผู้ป่วย osteo-

genesis imperfecta ชนิดท่ี 1 เป็นคร้ังแรก


