
290	 O.V. Fofanova ET AL

(Genbank Accession No J03071)8 covering exons 2, 
3, 4, 5 and their boundary regions were amplified on 
thermal cycler (DNA Technology, Russia) and ana-
lyzed by SSCP for possible DNA alterations. Exon 
1 was not included in the study because of its small 
size and an absence of data regarding functional GH1 
mutations in this exon. The 30-μl reaction mixture 
consisted of 0.25 μM of each primer, 200 μM of 
each d-NTP, 67 mM Tris-HCl (pH 8.8), 16.6 mM 
(NH4)2SO4, 0.01% Twin-20, 2 mM - 6 mM (depend-
ing on each pair of primers) MgCl2, and 1-1.5 U of 
Taq DNA polymerase (Fermentas, Vilnius, Lithu-
ania). Sequences of primers are shown in Table 2.

The PCR reaction mixture was denaturated for 7 
min at 94°C and cycled 32 times (exons 2, 4, 5) or 34 
times (exon 3): 94°, 45 sec; 57° (exons 2, 5), or 65° 
(exon 3), or 60° (exon 4), 45 sec; and 72°, 45 sec, fol-
lowed by an 8-min extension at 72°C. The resulting 
GH1 PCR products were electrophoresed on a 6% 

polyacrylamide gel (15V/cm, 1h, 1xTBE buffer) with 
10-min pre-electrophoresis. After electrophoresis, 
DNA was visualized for the detection of single-strand 
conformation polymorphism (SSCP) by silver stain-
ing. 7μl of PCR product was mixed with 0,5μl of 5M 
NaOH, 0,5μl of 0,5 M EDTA, and 4,5μl dH2O. The 
mixture was heated for 15min at 42°C. After 3μl of 
formamide buffer (95% formamide, 0,5% xylol cya-
nol, 0,5% bromphenol blue) was added PCR product 
was electrophoresed on a 10% polyacrylamide gel 
(acrylamide/bisacrylamide ratio was 29/1) with 5% 
glycerin (5V/cm, 0,5xTBE, 18-20h, room t°). The 
gel was then developed using Silver Sequence DNA 
Staining Reagents kit (Promega, USA) according to 
the manufacturer’s protocol. To confirm the SSC-
polymorphism, direct sequencing was performed. 
PCR products were extracted from 1% low-melting 
agarose and purified by Wizard PCR PREPS DNA 
Purification System (Promega, USA) and then used 
for direct sequencing as templates. Both forward and 
reverse strands were sequenced on DNA Sequencer 
Pharmacia Biotech according to the protocol recom-
mended by the company.

Results

One novel mutation of splicing in exon 4 of the 
GH1 gene is described. Figure 2 illustrates the find-
ing of a heterozygous transition of guanine to ad-
enine in the last base of the 3’-acceptor splice site 
of exon 4 of the GH1 gene. The mutation shown 
occurs at base position 456 (456 G>A) and involves 
a highly conserved GGGgtg sequence of the exon 
4/IVS4 boundary region of the GH1 gene (Figure 
3). The predicted effect of the 456 G>A mutation 

Figure 1. Pedigree of the patient with congenital isolated GH 
deficiency due to a heterozygous 456G>A splicing mutation in 
exon 4 of the GH1 gene. Black symbol with arrow: patient with 
the reported GH1 mutation; grey symbol: mother with short 
stature, non-GH deficient; stippling symbol: grandfather with 
short stature, not available for study.

165 144

150170 150 138

170 150

Table 2. Primers used for amplification of exons 2-5 of the GH1 gene and flanking 5’- and 3’-intronic sequences 

Region Primer Sequence

Exon 2 Forward 5’- CGGCTCCCTCTGTTGCCCTCT -3’

 Reverse 5’- CCCCTTCCTGCCACCCCTGAT -3’

Exon 3 Forward 5’- AATGGGAGCTGGTCTCCAGCG -3’

Reverse 5’- GGGGCTCTGACTACAGGTCTC -3’ 

Exon 4 Forward 5’- GTGGATGCCTTCTCCCCAGGC -3’

 Reverse 5’- GGGGCTCCAGGATTGGGGAC -3’

Exon 5 Forward 5’- GAATGAGAAAGGGAGGGAACAGTA -3’

 Reverse 5’- CTGGAGTGGCAACTTCCAGGG -3’




