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Two family reports and literature review of autosomal
dominant osteopetrosis type Il

ZHANG Di, NIE Chenyu, LIU Jidong, HOU Xinguo, CHEN Li
(Department of Endocrinology, Qilu Hospital of Shandong University, Jinan 250012, Shandong, China)

Abstract: Objective To analyze the clinical features of two patients with autosomal dominant osteopetrosis ( ADO) ,
and to explore the mutations in the causative genes in the probands and their family lines. Methods The clinical char-
acteristics and laboratory examination data of the two ADO cases were collected and analyzed, and relevant literature
was reviewed to summarize the diagnosis and treatment of the disease. Results Genetic testing revealed a new missense
mutation in exon 24 of the chloride channel protein 7 (CLCN7) gene, p.Gly765Cys, in proband 1, and a known mis-
sense mutation, p.Arg286Trp, in exon 10 of the CLCN7 gene in proband 2. Both probands manifested abnormally high
bone mass and " sandwich" vertebral body changes, but both had normal blood calcium, phosphorus and alkaline phos-
phatase levels and elevated lactate dehydrogenase and creatine kinase levels. Conclusion Patients with ADO mainly
exhibit abnormally high bone density, increased bone fragility and susceptibility to fracture. Currently, the disease is
mostly treated symptomatically. In severe cases, anemia, thrombocytopenia with hemorrhage, frequent infections, and
liver and spleen enlargement may occur. Further literature review will better summarize the clinical presentation, diagno-
sis and therapeutic features of ADO.
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Figure 1 Genealogy

— denoted the proband. Circles represented females, squares males. The all-black graphs indicated patients and the grey
graphs phenotypically normal carriers, of which I -1 and I -2 in lineage 1 were not genetically tested.
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Table 1 Serum biochemical marker levels in the probands and some of their family members
s FEUEH 1 BEN 7N S JEUEH 2 HAE 2
RBC/(x10°/L) 4.17 3.63 10.89 8.19 3.50~9.50
HGB/(g/L) 122 115 123 166 115~150
PLT/(x10°/L) 281 254 326 364 125~350
AST/(U/L) 49 54 59 22 13-35
AKP/(U/L) 81(35~100) 56(47~119) 312(146~500) 69(45~125)
CK/(U/L) 199 231.1 325 138 26~ 140
CK-MB/ (ng/mL) 0.90 1.43 1.10 1.40 0~3.61
LDH/(U/L) 399 399 520 181 120~230
Ca/(mmol/L) 2.26 — 2.41 2.49 —
P/(mmol/L) 1.86 — 1.76 0.91 —
PTH/ (pg/mL) 58.23 63.60 68.53 52.08 15.00~65.00
25-OH-vitD/ (ng/mL) 18.18 9.86 15.36 26.40 =30
N-MIDOs/ (ng/mL) 32.68 20.77 71.54 14.44 —
B-CROSS/ (ng/mL) 0.55 0.41 1.74 0.31 —
T-PINP/(ng/mL) 271.10 612.10 689.60 35.71 —
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Figure 2 Imaging of proband 1
A Increased cranial bone mineral density; B: Increased bone mineral density in the left humerus bone; C: Multiple bony
changes in the left tibiofibular, lower femur and patella.
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Table 2 Bone mineral density in the probands and some of their family members

HEE/ (g/cm®) /Z (HIFES

R SR | Skt S 2 HF

JEHE(L1~4) 2.409/12.4 2.662/14.8 1.684/12.1 0.942/-1.5
U= 2.568/15.6 2.898/18.5 1.250/5.5 0.772/-0.9
ZEM e wards = £ 3.303/22.0 3.620/24.7 1.351/- 0.672/-0.4
LS 1.914/12.0 2.703/19.8 1.198/- 0.614/-1.1
el 2.064/9.2 2.622/13.8 1.503/7.8 0.901/-0.8

B3 Sl 1 IRIRm AR R
A~C R HEE BURBERS & D~ G B 7 BT SR H ) iz B B AL 3 B
Figure 3 Imaging of the sister of proband 1
A-C. Increased bone density in the skull and vertebrae; D-G. Extensive sclerosis and increased density in the pelvis,
forearms and femur.
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Figure 4 Imaging of proband 2

A. Extensive osteospetrosis and increased density in both hips; B-D: Unevenly increased bone mineral density in the ver-

tebrae with a " sandwich bone" sign.
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Figure 5 Sequencing of heterozygous variants of the CLCN7 gene ¢.2293G > T (p.Gly765Cys) in lineage I
A Proband 1; B: Proband 1's sister; C: Proband 1's oldest son.
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ARAGI 27 AR 5
Figure 6 Sequencing map of the CLCN7 gene in lineage 11
A-C. Heterozygous variants ( detected) in c.856C>T (p.Arg286Trp) in the CLCN7 gene of proband 2 and his father and
grandfather; D: No variants in the CLCN7 gene of proband 2's mother were detected at this locus.
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Table 3 Bioinformatics software functionality predictions
Poly Mutation

B RAS REVEL SIFT GERP+  ACMG %% ACMG i
Phen_2 Taster
FUEE 1 ¢.2293G>T(p.Gly765Cys) A% AE fE HE fiE REEURM PM2+PM1+PM5+PP3
EE# 2 ¢.856C>T (p.Arg286Trp)  HE % fE HE Gk How PS4+PM2+PM5+PP3
£ CLCN7
Species

H.sapiens
C.jacchus
M.mulatta

M .fascicularis
C.atys

L.catta

N.coucang

K7 AREPF CLCNT 8RR T 910851 3 M — S5k A Fn
A:CLCNT7 J£[H p.R286W il G756C 1o S ARSF 047 s B . BFAE M CLONT 25 11 B = 44544 ; C . R286W ZH 1 1y =445 H
Figure 7 Conservation analysis of amino acid sequence and prediction of CLCN7 protein in different species and three-dimensional
structure modelling
A Conservation analysis of the p.R286W and G756C loci of the CLCN7 gene; B: Three-dimensional structure of the
wild-type CLCN7 protein; C. Three-dimensional structure of the R286W protein.
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