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Background - Puberty

Puberty is the normal developmental stage when reproductive capacity

IS attained

Disturbances of pubertal timing affect over 4% of the population
Deranged pubertal timing has significance for public health in view of
the association between early or late puberty and an adverse
cardiovascular, metabolic and cancer risk profile!-3

Background — Puberty Genetics

The timing of pubertal onset has high heritability; 60-80% of variation is

genetically determined* — however, GWAS of age at menarche only
account for 3.6 — 6.1% of variability®

We hypothesise that low-frequency, high or intermediate-impact
variants will be enriched in a delayed puberty (DP) population at the
extreme of normal pubertal timing (Figure 1).
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Self-Limited DP

Condition of healthy individuals with pubertal onset delayed by more
than 2 standard deviations

Repeatedly been shown to cluster in families, often with AD pattern®,
but pathophysiology and genetic regulation remain unclear

Very limited number of rare, high impact genetic variants identified in
families with both hypogonadotropic hypogonadism (HH) and DP’

Methods

Our cohort was collected from patients seen under specialist

Paediatric care from Finland between 1982-2004
Cohort contains 403 affecteds from 170 families and their unaffected
relatives (total of 910 individuals)

Whole Exome Sequencing Filtering Strategy  Figure 2. Our strategy for
identification of new variants
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Results

4 genes which passed rare variant burden testing included one gene

known to cause HH: HS6ST1
1 pathogenic variant in 6 members of one family was validated

Figure 3. Details of pathogenic
variant p.Arg375His.
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Rare Variant Burden Testing
Adjusted p value = 3.01 x 10~

HS6ST1 mutations have been previously identified in up to 2% of
patients with I[HH’

HS6ST1 codes for an enzyme which modifies extracellular matrix
components critical for normal neural branching

Known to be required for the function of FGFR1 and KAL17 in vivo

Figure 4. Assessment of the
sulphotransferase activity of the
HS6ST1 mutant protein.
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Mouse embryo studies show strong expression of HS6ST1 mRNA
(in purple) from e11.5, mainly within the vomeronasal organ and
olfactory epithelium (Fig. 5).
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Conclusions

Mutations in HS6ST1 contribute to the phenotype of both HH and DP:
*Highly conserved, deleterious variant segregating perfectly in one
family with DP from our cohort

*Mutant protein has reduced sulphotransferase activity in vitro
*Expression studies implicate role for HS6ST7 in developmental
GnRH migration

*Supports the hypothesis that defects in GhnRH neuronal migration and
development may result in self-limited DP

*To date, there has been limited overlap between the genetic basis for
HH and DP demonstrated from our cohort
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