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Figure 1. An overview of the secreted human
GH1 (N-26) amino acid sequence. Location of
some common mutants and polymorphisms and

structural features in GH are shown. From: Pandey
AV. Endocrine Dev. 2012 23:71-85.

Objective

Searching the genomics data to find and analyse the
effects of potentially disease-causing variants in
GH1 gene by using computational simulations.

Methods

The human GH protein sequence (NP_000506.2) was
used as a query sequence to search the homologous
sequences In the Uniref90 database by performing a
Psi-blast search. The selected GH sequences were
aligned. The MSA was used as Input in the Consurf
analysis, which calculates evolutionary (functional and
structural) conserved residues In the protein based on
the phylogenetic and structural similarity between
sequences from different species. The conservation
score for each residue position in MSA represents the
conservation of the residue.

The human GH crystal structure solved with its
receptor (PDB Id: 3HHR, dimeric receptor) has few
missing residues in the loop regions (Chain A: 148-
154; Chain B & C: 57-62, 73-78), those were modeled
by using loop modeling. For each loop region ten loop
conformations were generated and out of them an
energy minimized conformation was selected for the
loop replacement. The structure models were
visualized with Pymol (www.pymol.org) and rendered
as ray-traced Images with POVRAY
(Www.povray.org)

Table 1. Summary of potentially disease causing variants in GH1.
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The conservation scale:
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Average Conserved

— An exposed residue according to the neural-network algorithm.
b - A buried residue according to the neural-network algorithm.
f - A predicted functional residue (highly conserved and exposed).
s - A predicted structural residue (highly conserved and buried).

— Insufficient data - the calculation for this site was
performed on less than 10% of the sequences.

Figure 5. Evolutionary sequence conservation of
amino acids in GH1 based on analysis of different
GH proteins available in genome databases.

Conclusions

Identification of potentially negative effects from
some variations in GH1 gene from non-clinical
populations can be utilized to study links to growth
variations and distribution of certain common
variants In GH1 gene. Identification of potentially
disease-causing variants in GH1 will help in further
functional characterization of these variants when
these are later found in patients and linked to growth

hormone deficiency.
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