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Abstract. For the first time we have conducted molecular-genetic analysis of GALT gene of
galactosemia inherited disease in the newborn blood which found at the result of screening conducted
maternity houses of Baku city of Azerbaijan Republic. For Azerbaijan people for the first-time
identification of substitution of adenine nucleotide with guanine nucleotide in GALT gene position
563 was conducted. It leaded to substitution of glycineamino acid with arginine amino acid in position
188 of mutation protein. Galactosemia is an alteration that alters the way the body processes
galactose. It may be due to a deficiency of any of the three enzymes of the galactose catabolic
pathway; galactose-1- phosphate urydiltransferase (Gal-1-PUT), galactokinase or urydil diphosphate
(UDP)- galactose-4-epimerase. Individuals having galactosemia are intolerant to lactose and
galactose in milk. In the lack of proper diagnosis and treatment, this disorder can lead to enlarged
liver, cirrhosis, renal failure, cataracts, brain damage and even death. Long term complications can
be prevented with early diagnosis following birth and by eliminating lactose and galactose containing
nutrients from daily diet.

Annomayus. BrepBble TPOBEACH MOJEKyJIsApHO-TeHeTHYeckuil aHanmu3 rteHa [AJIT
HACJIE/ICTBEHHOI0 3a00JieBaHUs TaJlakTO3eMUU B KPOBHU HOBOPOXKICHHBIX, OOHAPYKEHHOTO IO
pe3ynbTaraM CKpUHHMHTa POIMIBHBIX JIOMOB ropona baky AsepOaiimpkanckoit PecryOnuku. [ns
azepOaii/pkaHIIeB BIIEpBbIe ObliIa MPOBEICHA UACHTU(DUKALINS 3aMEILEHHUS aJIECHHHOBOIO HYKJIEOTH 1A
IYaHUHOBBIM HYKJeoTHAOM B mnonoxeHun 563 rena GALT. OH npuBoaMa K 3aMEIIEHHUIO
[IMIMHAMUHOBOW KUCIJIOThI apTMHUHOBOM aMUHOKHUCIIOTOH B moyioxeHnu 188 MyTarioHHOro Oelnka.
l'anakro3emus n3MeHsieT crocod 0OpabOTKM rajlakTO3bl OPraHU3MOM. DTO MOKET OBITh CBSI3aHO C
neunuTom 000ro M3 Tpex (EPMEHTOB KaTaOOJWYECKOTO IIyTH TajaKkTo3bl; rajakro3a-l-
dbocharypununtpanchepaza ([an-1-ITYT), ramakrokmnaza wunu ypumwinudocdar (YAII) -
rajakrosa-4-snuMepasa. Jlroau ¢ ramakrozeMuen HenepeHo T JIAKTO3Y U rajaakTo3y B MoJioke. [Ipu
OTCYTCTBUM IPaBWJIBHOM JMAarHOCTUKM M JIEYEHUS OTO PACCTPOMCTBO MOXKET IPUBECTH K
YBEJIMUEHHUIO TIEUEHH, LIUPPO3Y, ITOUEYHON HENOCTAaTOUYHOCTH, KAaTapakTe, MOBPEKICHUIO MO3Ta U
Jaxke cMepTU. [muTenbHble OCIOKHEHNUS MOXKHO MPEIOTBPATUTh C IOMOIIBIO PaHHEN TUarHOCTUKU
MOCJIe POXKJIEHUS U MyTeM HCKIIIOYEHUS JAKTO3bl U TaJIakTO30COAEPIKAIINX MMUTATENbHBIX BEIIECTB
U3 €KETHEBHOM IUETHI.
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Introduction

Mutations that severely impair enzyme activity result in the classic galactosemia phenotype. If
a child with GALT eats galactose, undigested sugars build up in the blood rather than being used for
energy. The GALT (galactose-1- phosphate uridylytransferase) gene, locatedon the short arm of
chromosome 9(9p13), galactose-1- phosphate. A mutation of GALT gene knows as a the Duarte
variant (Asn 314 Asp or N314D), reduces, but does not eliminate the activity of the enzyme. People
with the Duarte variant usually have much milder sign and symptoms of galactosemia because the
enzyme retains 5 to 20 percent of its normal activity. If GALT is left untreated, it can cause seizures,
serious blood infections, liver damage, or even death. However, when the condition is identified early
in life and proper treatment is begun immediately, children with GALT often can lead healthy lives.
This hereditary condition is passed from parent to child as an autosomal recessive disease. This means
that a child needs to inherit two copies of the defective gene (one from each parent) in order to have
the disease. By galactose-1-phosphateurydiltransferase enzyme deficit, the metabolism of galactose
disaccharide: galactose cleavage into two glucose molecules is damaged. Cataract, hepatomegaly
following with liver cirrhosis is observed in patients with later development of physical and mental
retardation (1,2,3,4). Genetics of galactosemia disease is heterogeneous. Genes participating in
galactose metabolism are located in the chromosomes 1, 9 and 17. GeneGALI1 is located in p13 of
the short shoulder in chromosome 9. Gene GALKIis positioned in siteq23-q25 of the long shoulder of
chromosome 17, and gene GALE is located in the short shoulder of the chromosome 1 in site p35-
p36. Inheritance type for all three types of galactosemia gene is autosome-recessive. Frequency for
homozygotes is 1:15000-20000, and for heterozygotes 1:270-300 newborns (5,8,9,10).

In Russian Federation the following mutations for galactosemia gene are revealedandi
dentified: GALT substitution of adenine nucleotide with guanine nucleotide in position 563, leading
to substitution of glycine amino acid with arginine amino acid in position 188; and substitution of
guanine nucleotide with adenine nucleotide in position184, resulting in leucine amino acid
substitution with methionine amino acid in position 62. In the USA, patients with mental retardation
manifested these mutations both in homozygous and compound state (2,9,10). Molecular-genetic
diagnostics of GALT gene of galactosemia inherited disease in Azerbaijan Republic people is not
conducted till now. Aim of our study was DNA analysis of GALT gene founded at the result of
screening conducted among newborns.

Materials and Methods

Material for our research was venous blood 2-ml sample from a newborn A.M. on anticoagulant
EDTA. Molecular-genetic methods based on polymerase-chain reaction (PCR) and electrophoresis of
genomic DNA, amplified DNA fragments and different fragments nucleotides were used for
mutations’ identification. Genomic DNA was isolated form venous blood sample by means of ready-
made QIA amp genomic DNA and RNA kits, product of QTAGEN, Germany. Intactness and quantity
of the isolated genomic DNA as well as of the amplificate (gene fragment) after PCR were identified
with electrophoresis in 1.7% agarose gel by means of electrophoretic apparatus and power source
(Power Pac Basic GelDocIMEZ) Imager, made byBioRad, USA. During electrophoresis, DNA
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Ladder 100 bp was used as a marker for synthesized DNA fragments identification. PCR regime for
gene GAL1 was 950C-2 minutes, (950C-30I, 600C-301, 760C-2 minutes X 30 cycles), 720C for 10
minutes and break at 40C for 10 minutes. PCR was conducted in amplifier Professional Thermocycler
manufactured by Biometra, Germany. Two primers (Forward u Reverse) were used to amplify each
site of GALT (5 exons). For purification of DNA fragments after the first PCR step there was used a
set of magnets: «A gen court AMPure XP PCR purification» and SPRIP late 96 Super Magnet Plate
Purified DNA fragments were applied for next researches. The second PCR step was carried out in
the following regime: 950C for 2 minutes, (950C-301 , 520C-580C— 30I, 780C-2 minutes X 30
cycles), 720C for 10 minutes and pause in the amplifierat 40C for 10 minutes. Then a standard
procedure was done in the GENOME Lab GeXPTM Sequencing apparatus to identify nucleotide
sequences for each DNA fragment (6,8).

Results and discussion
Analysing of DNA molecule obtained from lymphocytes of newborn A.H.
1. It was defined the deletion of 4 nucleotide (c. 119-116 del GTCA) of promotor area of GALT
gene of galactose-1-phosphaturidiltransphetase. Type of this genetic modification was determined as
heterozygote.

CLC T e | ] B BT 0

| I |
p24.2 p23 p22.2 p213 p2l.1 p13.2 pl2 plll ql2 ql3 q21.12 q21.2 q21.33 q2231

- 56 bp

34.645.570 bp 34.645.580 bp 34.645.530 bp 34.646.600 bp
| | 1 | | | | |

NAME

Sequence - CAGCCCAGTCAGTCAGTCACGTGCTGGCECGGCECTGGCCAATC

RefSeq Genes

62608000_S38-1... filt.pass.vef I

GALT

2. It was also defined single nucleotide polimorphism characterised replacing of cytosine with
thymine at 625" codon (C > T) at 7" exon of GALT gene of the same pacient. Clinically, this genetical
modification was characterised as genetical version which is not cause to changes of sinless and
amino-acid (c.652 C >T).

(T e | ] B W | T 1 o [ T T 1 O T T 1 N T
p2az 023 pIZZ p2L3  pall pI3Z pi2 piLl qi2 qi3 q212 q212 2133 q2231 9311 Q313
- M11bp

34.648.380 bp 34.648.400 bp 34648420 bp 34.648.440 bp
| I | | | | | |

NAME

Sequence -

RefSeq Genes

52808008_538-1.._filt pass vef I
32608000_538 I

3. Another mutation of pacient was replacing of adenine with guanine at 940-codon of 10" exon
at the GALT gene (940 A>QG). Together observing of -119-116 del GTCA deletion which found at the
promotor area of GALT gene were given in world-wide references pathogenically. At 314%™ position
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of protein Aspartic amino-acid was replaced with aspargin amino-acid (c.940 A >G; p Asn 314 Asp).
It was founf that type of this genetic modification is homozygote.

- .
plla ql¥ qld i nal. il qik CEIE

LWILLIN LI LUIETIL e IR |

56 bp
,#‘ 34849 420 bp 34,649 430 bp 34,649,480 bp 34,849 4% bp
1 1 | | | | | 1
=| |
Sequenae - AGGATCAGAMNGGCTOGGOGGCCAACTGGAACCATTGGOECAGCECT®GT CA
RefSaq Genes E E L
GALT
32008009_538-1.... Ml pass.vel I

22008009 _538

Observing of both forms at GALT gene- was accepted as a genetic reason of compaund
galatosemia disease. These changes are pathological modifications approving galactosemia disease.
Mutation also found at the 3" subsequent of 13" segment of the small side (p) of 9 chromosome.

1. During molecular-genetic analysis of GALT gene of the second newborn A K. it was found
deletion at the beginning area of the 1% exon of 9" chromosome of gene.

| o | | SN NN ) || e | 17| | N ] ) DN ] m
p24.2 p23 p222 p2l3 p21.1 p13.2 pl2 plL1l q1z2 ql3 q21.12 021.2 02133 q2231 q31.1 q31.3 q
gg 110 bp
wi sl 34.645.560 bp 34 645 580 bp 34646 500 bp 34,648 620 bp 34,645 640 b
e[ | 1 1 1 1 1 | | 1
20 o
Sequence - CGCCCCCAGGT GG CAGGGCAGCCCAGTCAGTCAGTCACGTGETGGCGGECTGGCCAATCATCGGGGGCGGCGCGGGGAGGGGTGETGTGGACGS
RefSeq Genes ‘ ‘
GALT
62608009_S38-1... filt pass.vef II =
£2602009_532 | ]

2. Single nucleotide polymorphism at the 7 exon of GALT gene, at ¢.652 codon of C >T protein
p (Leu 218) part replacing of one nucleotide occured. Replacing of cytosine with thymine C >T at
c.652 codon caused to mutation. Type of this genetic modification was determined as heterozygote.
It is at the 3™ subsequent of (p)13 sequent of the smail side of 9" chromosome. It doesn’t effect to
protein function clinically.

It genome

CC T e | [ N W | 70 - 1 [ T T W 7 [ T W 7 [ I T I I
p24.2 p23 p222 p2l3 p21.1 pl3z plid ql2 ql3 q21.12 q21.2 q21.32 q221 q22.32 q31.1 q3l.3 q33.1 q33.3 q3412 q:
54 hp
34.648.400 bp 34.648.410 bp 34.648.420 bp 34.648.430 bp 34.643.440 bp
| | | | | | | | | | |

6 6 CCTATAAGAGTCAGCATOGOGAGAGCCCCTOGCTAATOGOGAGTACAGC CCOGC CCAGS®G

3. At the 10™ exon of GALT gene single nucleotide polyimorphism was determined. At 940
codon with replacing of adenine with guanine (A>G) mutation was observed. It was determined that
this genetic modification was duarte. The 314" protein position of protein p Asn amino-acid modified
into amino-acid. These patological changes which approved galactosemia disease is at the 3™
subsequent of (p)13 sequent of the smail side of 9" chromosome. This changes cause to partial
changes of GALT gene. Patological case is duarte formof galactosemia disease.
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T 1 I [ I ) e 1 [ T [ o T T [ 1 D | ]
p24.2 p23 p222 p213 p2l.1 pl32 plid ql2 ql3 q21.12 q21.2 q21.32 q221 02232 q3l.1 q31.3 q33.1

= 54 bp

34,649 420 bp 34,649 430 bp 34,649 440 bp 34,649 450 bp
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