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Abstract: [ Objective] To reveal the molecular pathogenesis of a family with hereditary dwarfism and the correlation
between phenotype and genotype, so as to lay a foundation for prenatal and preimplantation gene diagnosis in the future.
[Methods] On the basis of preliminary clinical diagnosis and pedigree analysis, the DNA samples of the proband and his
family core members were sequenced by next generation sequencing. The candidate genes were identified by bioinformatics
analysis. After the candidate genes and their novel variants were identified, the pathogenicity of the novel variants was
identified by PCR, Sanger sequencing, RT-PCR, q—PCR and other methods. [ Results] Through whole exon sequencing,
Sanger sequencing and bioinformatics analysis, it was confirmed that TRAPPC2 gene and its c.94 del G mutation were the

most likely pathogenic mutations in the disease, and the possibility of IVS as (—=1) del G was ruled out by RT-PCR.
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Through q—PCR detection, it was confirmed that the TRAPPC2 gene expression of patients and carriers was significantly

lower than that of normal people (P<<0.01) , and the advanced structure prediction analysis of protein showed that there

was a significant difference in the spatial structure of normal protein and mutant protein. According to the criteria of ACMG

guidelines, it was identified as pathogenic mutation. [ Conclusions] The disease of the proband is delayed spondyloepiphy-

seal dysplasia tarda (SEDT) of XR, and the ¢.94 del G, p.D32T, {xX6 of TRAPPC2 is a novel pathogenic mutation that

has not been reported, which is the internal cause of the disease, and there is a significant correlation between genotype

and phenotype. This study has further enriched the mutation spectrum of TRAPPC2 gene and laid a good foundation for fu-

ture eugenics and early disease prevention.
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Family pedigree indicating X-linked recessive inheritance of the
disease. The arrow indicates the proband. All open boxes represent
healthy males and open circles represent healthy females. Black boxes
represent affected males. Circles with a dot in the middle indicate the
status of a carrier, and the circles with a question mark in the middle in-
dicate the status of a suspected carrier that the lack of genetic diagno-

sis resullts.
E1 I"HFBMERREREEEFEREE
Fig.1 The first genetic counseling pedigree of a dwarf-

ism family from Guangdong
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The arrow indicates the proband. All open boxes represent healthy
males and open circles represent healthy females. Black boxes repre-
sent affected males. Boxes or circles with a diagonal line indicate that
the person has already died. Circles with a dot in the middle indicate
the status of a carrier, and the circles with a question mark in the mid-
dle indicate the status of a suspected carrier that the lack of genetic di-
agnosis results.
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Fig.2 Extended pedigree of a dwarfism large family

from Guangdong
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Table 1 PCR primer sequences for TRAPPC2

T Sequence
(5°-3")
F: GAATTCTACACTTCCCATTAGTC
. R: TATCTGTCCAGATCTTCCAGTTC
F: GCAAATGTTAATCTGTGGTTGC
! R: TGACTGTGAAGTCTACAGACT
F: TACTGTATCAACGAACTGGTTG
: R: GTCGAATCCTTTCTCATCAGAA
: F: CAGAAACTTAAGATTTGTCAGC

R: TGACATGAGACAGAATGTACTA

PCR: Polymerase Chain Reaction; F: Forward Primer; R:

Reverse primer
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A T 40 0 S D | = -
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30 40
& CACTGCGT CATCECT.& GAECGATCI SCSETC
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80 90
T CCAAA GACGACCATC

0 90
T CCA A A ACGACCATCG

B

A: Mutation detection result. Sequencing of E4 in the TRAPPC2 gene. DNormal control and single line shows normal G/G. @Carriers and double

line show heterozygote deletion G/—( Il -2). (DPatient as hemizygote shows single—base G deletion and subsequent base moves forward (Il-1). B: RT-

PCR result. Sequencing of E4 in the TRAPPC2 gene from ¢cDNA. (DNormal control and single line shows normal GACGACCATC. @ Shorter lines show

the single G base deleted before the normal ACGACCATC in patients(1-1).

3 TRAPPC2 E [ Sanger M F B4 R
Fig. 3 The results of Sanger sequencing for TRAPPC2
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TRAPPC2 expression level

Patient

Normal Carrier

Y P<0.01, P<0.001, ns: no statistical significance. n=3
4 TRAPPC2EREIEE EHEMBEATH
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Fig. 4 Relative expression levels of TRAPPC2 gene in

Normal, Carrier and Patient group
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Bos MSGSFYFYIVGHHDHPVFEMEFLP AGEAES HDDHRHLHOFTAHAALDLYDEHRMY LS HHMY
Homo MSGSFYFYIVGHHDHPVFENMEFLP AGEAES HDDHRHLHOFT AHAALDLYDEHRMY LS HHMY
Pongo MSGSFY FYIVGHHDHPVFEMEFLP AGEAES HDDHRHLHOFTAHAALDLYDEHMY LS HHMY
Pan MEGSFYFYIYGHHDHP YFEMEFLP AGKAES HDDHEHLHOF T AHAALDLYDEHMY LS HHMNY
Nacaca MEGSFYFYIVGHHDEP VFEMEFLP AGKAES HDDHRHLHOFT AHAALDLYDEHMY LSHHMY
Mustela MEGSFYFYIVGHHDNP YFEMEFLP AGKAES HDDHRHLHAF T AHAALDLYDENMY LSHHNY
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SiatE— . WL, L84 BRI A S b F S g 2
AR RN S0 5 e B TR

¢.94 del G, p.D32T, {sX6. The mutation that resulted in altered amino acids starting at position 32 was highly conserved among the 11 species.
BEl5 TRAPPC2EER CLUSTAL Omega 53 #f
Fig.5 CLUSTAL Omega analysis of TRAPPC2

A B
A: The wild type. B: ¢.94 del G, p.D32T, {sX6 mutant type.
6 TRAPPC2EHHRERMEFER = RN
Fig. 6 The mutant type and wild type tertiary structures
of TRAPPC2 protein
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