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1. INTRODUCTION

The past two decades have witnessed an explosion in our understanding of the
development of the anterior pituitary gland, and of mechanisms that underlie the diagnosis
of combined pituitary hormone deficiency (CPHD). The anterior pituitary is the end-
product of a carefully orchestrated pattern of expression of signaling molecules and
transcription factors that leads to the development of this complex organ secreting six
hormones from five different cell types. These hormones can include growth hormone
(GH); follicle-stimulating hormone (FSH) and luteinizing hormone (LH), which both play a
role in sexual development and fertility; thyroid-stimulating hormone (TSH); prolactin,
which stimulates the production of breast milk; and adrenocorticotropic hormone (ACTH),
which influences the production and release of corticosteroids. Energy production in the

body and maintains normal blood sugar and blood pressure levels.

1:3 GENETICS OF IGHD/CPHD:

Naturally occurring and transgenic murine models have demonstrated a role for
signaling molecules and pituitary transcription factors in the aetiology of IGHD/CPHD.
These include the transcription factors HESX1, PROP1, POU1F1, LHX3, LHX4, and SOX3.
Depending upon the expression patterns of these molecules, the phenotype may consist of
isolated hypopituitarism, or more complex disorders such as septo-optic dysplasia (SOD)
and holoprosencephaly. The phenotype and the mode of inheritance can be highly variable.
Mutations within the GH-1 and GHRHR genes have shed light on the phenotype and
pathogenesis of isolated GHD (IGHD). However to date, mutations have been identified in

a modest proportion of patients with IGHD/CPHD and associated syndromes such as SOD.


http://en.wikipedia.org/wiki/Corticosteroids

It is, however, clear that many genes remain to be identified, and characterization of these
will further elucidate the pathogenesis of these complex conditions. The recent studies on
Sonic Hedgehog (SHH) signaling pathway showed the role zinc finger Gli family proteins in
complex disorders of pituitary gland development. The protein secreted in SHH pathway is
a crucial entity for the development of ventral forebrain pattern and is required for the
separation of primordial eye field and for the distinction of the brain into two halves but if
brain failed to separate into two halves leads to the condition called holoprosencephaly [9].
There are three members of the zinc finger Gli family of transcription factors: Gli1, Gli2 and
Gli3. Recently mutations within the GLI2 gene have been identified in patients with
congenital GH deficiency without other brain defects and most of these patients presented

with CPHD [8, 9].

The aim of my project is to search for variations the coding region of the Gli2 gene in a large
cohort of familial and sporadic CPHD patients to test the role of this gene in the pathology.

1.4 GLI2 GENE:
The Gli2 gene consists of 13 exons and 2q14 is the cytogenic location and 121,493,440

to 121,750,228 is molecular location on chromosome 2 [10].
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Figure 1- Position of the GLIZ gene on chromosome 2



2. MATERIALS & METHODS:
2:1 DNA EXTRACTION:

Genomic DNA of CPHD patients was extracted from the blood samples by standard

salting-out method. The extracted DNA was further amplified by genomiphi kit.

2:2 POLYMERASE CHAIN REACTION & SEQUENCE ANALYSIS:

18 sets of primers were designed to amplify all 13 coding exons of Gli2 gene, using

NCBI  database  (http://www.ncbinih.gov/), Primer3 Input (Version 0.4.0,

http://frodo.wi.mit.edu/cgi-bin/primer3/primer3.cgi/). The primer pair specificity was

controlled with the Basic local Alignment Search Tool (BLAST,

http: //www.ncbi.nlm.nih.gov/tools/primer-blast/). Below shown are the primers

specifically designed for the project.

Forward Primers Reverse Primers

5-TGGGTTTGGGCTCAGTGT-3’

5’- CCTCTTCGCCCTCCATAAAC-3

5’-TGGCTGCTCTTGCTATGAAA-3’

5’- GCAGGAGATGTGGCTGAGG-3’

5’-CATGTTGGTTTTGGGGTCTT-3’

5’- GACCAAGGCTGAGGAGTTGA-3’

5’-TGTGCATTTCTCTCTGCCTTT-3’

5’-CCTTGTCCCCAAAAGAAACA-3’

5’-CCTTGCAGGCTCTTCCTATC-3’

5’-TCTTTCTCCTCGGGTCAAAA-3’

5’-TGGGCAAGGTTCTCTCTGTC-3’

5’-CTTAGCATGAGCTGGCAGTG-3’

5’-TGTGCGGAGAGATCCTAGAG-3’

5’-TTCACCACCAAGGGTACAGC-3’



http://www.ncbi.nih.gov/
http://frodo.wi.mit.edu/cgi-bin/primer3/primer3.cgi/
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5’- TTCCCCACAGCACTTCGAT-3’

5’- TCCAGCCCCTTCTGTCTAGT-3’

5’- GACAGCAGGGGGTGGTCT-3’

5’-CCACCTCCAAACATGATCC-3’

5’-GGTTGGAGCAGAGCAGAGAA-3’

5’-GGCACCTGGCTATCTACTGG-3’

5’- CGTGGGTAGCTTCAGGAGAA -3’

5’-GATATCGCTGTGCCCCTAGA-3’

5’-CTTCCTTCCCTCACCCTCAG-3’

5’-ACTGGGCTGGTAAGATCCTG-3’

5’-GTGTTGCAAGCCCTCTTCTC-3’

5’- AGTGGCTGCCGCGTACTT-3’

5’-CTACTTCTCCAGCCGCCG-3’

5’-ACGTTCTCGCTGATGCTAGG-3’

5’-CTTCCACAGCACCCACAAC-3

5’-CCTTGCGGACTGTAGCCC-3’

5’-GCAGTGGAATGAGGTGAGCT-3’

5’-GATGGCTCTGCTGTGGGTAG-3’

5’-CCCTCAGCAGACAGAAGTGG-3’

5’-GTACATGTGGATCTGGCCGT-3’

5’- CAGTCAGGAAACAGCAGAGG-3’ 5’-GGAAAAAGACAAGACAGCTGGA-3’

Table 1: Showing list of Primers designed for amplifying specific coding region in Gli2

gene.

The PCR reaction was carried out with the GoTaq Flexi DNA polymerase (Promega)
in a 15pl reaction volume, with touchdown PCR protocol from 659 C to 55° C annealing
temperatures. The initial denaturation at 94° C for 5 min, 20 cycles consisting of 30s
denaturation at 94° C, 30s annealing at higher temperature 65° C and 30s extension at 72°
C, followed by second cycle consisting 25 cycles of denaturation at 94° C for 30 sec,

annealing at lower temperature 559 C and extension at 72° C, followed by a final extension




at 72° C for 7 minutes and cooled to 49 C. The amplified PRC products were run on a 2%

Agarose gel to confirm the PRC amplification.

The PCR products were purified using Affymerix Exo/SAP-IT enzymatic PCR clean up
system (37° C 15 min and 80° C 15 min) and directly sequenced with Big Dye Terminator
kit (Applied Biosystems) and automatic sequencer ABI PRISM 3100 Genetic Analyzer
(Applied Biosystems). The Sequencing Reaction was carried out in a Thermo cycler with
the following conditions: 3 minutes at 96° C 25cycles consisting of 20 seconds at 96° C 5
seconds at 50° C and 4 minutes at 60° C and finally cooled to 4° C. The sequence reaction
products were purified by precipitation using ethanol and 3M Sodium Acetate (pH 5.2) and

resuspended in 12pl formamide.

3. RESULT:

The amplification and sequencing of the Gli2 gene have been performed for the first 6
exons. To date no mutation has been identified in these first exons. The mutational
analysis is still in progress. We are planning to increase the number of patients for

screening from 95 to 285 patients, also including IGHD patients.
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