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ATM gene with locus at 11922.3 codes for ataxia
telangiectasia nuclear protein kinase (ATM), which re-
gulates the cell cycle through the P53, BCRA1 and
RB proteins'. It is made up of 66 exons and 65 introns
(Fig. 1A)". Some of its genetic variants are related to
diseases such as ataxia telangiectasia and other im-
munometabolic pathologies (Fig. 1)'2. In the Mexican
population, variants of this gene have only been re-
ported in breast cancer®. He SNV rs11212617, which
consists of an A > C transversion in an open reading
frame (C110rf65), has also been associated with dia-
betes and cardiovascular disease*, but it has not been
studied in Mexico. With these considerations, the SNV
rs11212617 was analyzed in mestizo Mexicans accor-
ding to the Chakraborty selection criteria for the pro-
portion of the SNV minor allele, for which 269 DNA
samples from healthy individuals were included*. De-
tection of SNV has been made through PCR-RFLP
(Polymerase Chain Reaction-Restriction Fragment
Length Polymorphism) and isoelectric focusing elec-
trophoresis by SSCP (Single-Strand Chain Polymor-
phism), as previously reported (Fig. 1B)5, and it was
corroborated by automated sequencing. Thus, the
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distribution of alleles in the analyzed population shows
the following relative frequencies: ancestral allele A
0.7918 (n = 426) and 0.2081 (n = 112) for allele C.
Genotypes: homozygous A 0.639 (n = 172), heterozy-
gous 0.304 (n = 82) and homozygous C 0.055 (n = 15).
The distribution does not present significant differences
with the expected frequencies (32 = 1,528; p = 0.216),
so the variant is in Hardy Weinberg equilibrium (Table 1).
The observed heterozygosity was 0.82, the expected
0.88 and the maximum 0.5 (p = 0.71).

In conclusion, this report is the first regional and na-
tional study of the SNV rs11212617 ATM gene in
mixed-race Mexicans, and creates a benchmark for
future association studies in metabolic, vascular, onco-
logical, and infectious diseases in the Mexican
population.

Acknowledgments

In memory of Dr. José Sanchez Corona, pioneer and
leader of medical and molecular genetics in Mexico, our
thanks for the support in carrying out the work. The au-
thors thank CONACYT for the CONACYT 827836 scho-
larship to carry out Postgraduate studies in favor of
Claudia B. Montafio-Montejano.

Cir Cir (Eng). 2022;90(2):273-275
Contents available at PubMed
www.cirugiaycirujanos.com

2444-0507/© 2021 Academia Mexicana de Cirugia. Published by Permanyer. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/)

273


http://crossmark.crossref.org/dialog/?doi=10.24875/CIRUE.M21000316&domain=pdf
mailto:sergioNABMSP%40gmail.com?subject=
http://dx.doi.org/10.24875/CIRUE.M21000316

Cirugia y Cirujanos (Eng). 2022;90(2)

ATM Gene
5: 11 1 I

3

Exonla Exon b Exon 66

Endocrine disruptions: insulin resistance, obesity, type 2 diabetes mellitus,
non-alcoholic fatty liver, gonadal dysgenesis, infertility,

premature aging

Ataxia telangiectasia

Ataxia telangiectasia Fresno variant
Perifoveal telangiectasia

Learning defects

Mental retardation

Radiosensitivity/Photosensitivity

Predisposition for the development of cancer:

breast, melanoma, leukemia, non-Hodgkin lymphoma,
medulloblastoma.

Predisposition for viral infections: SARS-Cov-2, EBV, HIV.
Predisposition for bacterial infections of the respiratory tract.
Primary immunodeficiency

ATM-Hyper IgM Syndrome

1 2 3 4 5 6 7 M50pb
Genotype A/A A/A Cc/iC C/iC AIC AIC  AIC
[e P R N e |t e P T

Genotype A/A Genotype C/C Genotype A/C

Figure 1. A: clinical spectrum of the variome and proteome of the ataxia telangiectasia gene (ATM). B: homogeneous PAGE20% electrophoresis
and electropherogram of Sanger sequencing of the PCR-FRLP products of SNV rs11212617. The conditions for PCR amplification and enzyma-
tic digestion with HpyCH4lll were as previously described®. The electrophoresis of the PCR digestion products was run using the PhastSystem ™
equipment (Amersham Biosciences) for 1.5 hours. Phase 1.1 10 Vh, 10 mA, 2.0 W, 5 °C, 55 Vh. Phase 1.2 150 V, 1 mA, 2.5 W, 5 °C, 10 Vh, and
differed by sizes and cutouts. The 209 bp fragment generates two products, one of 153 bp and the other of 56 bp. The 209 bp band corresponds
to the homozygous genotype (A/A) (lanes 1 and 2 of the gel). When three bands are present, 209, 153 and 56 bp, respectively, it corresponds to
the heterozygous genotype (A/C) (lanes 5, 6 and 7 of the gel). Finally, if there are two bands, 153 and 56 bp, it corresponds to the homozygous
genotype (C/C) (lanes 3 and 4 of the gel), which is confirmed by Sanger sequencing.
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Table 1. Global allele and genotypic frequencies of the SNV rs11212617 ATM gene

Population Allele frequency Genotype frequency
No. A C. AA AC CcC x2 p
subjects

Current study 269 0.7918 0.2081 0.639 0.304 0.055 1.5280 0.2164
South Indian* 112 0.65 0.35 0.39 0.52 0.09 2.2219 0.1361
Caucasians* 113 0.54 0.47 0.27 0.54 0.19 0.8784 0.3486
China* 43 0.31 0.69 0.09 0.44 0.47 0.0284 0.8662
Japan* 86 0.38 0.67 0.19 0.39 0.42 2.3156 0.1281
Africa* 113 0.19 0.81 0.02 0.34 0.65 1.3993 2.2368
Africa

GnomAD 8682 0.2752 0.7248 NR NR NR NR NR
Asia

1000 genomes/South Asia 978 0.627 0.373 NR NR NR NR NR

gnomAD/East Asia 1552 0.3595 0.6405 NR NR NR NR NR
Europe

ALPHA 82410 0.5793 0.4206 NR NR NR NR NR

GnomAD 18866 0.5760 0.4239 NR NR NR NR NR
America

PAGE/Native American 1260 0.523 0.477 NR NR NR NR NR

PAGE/Native Hawaiian 4534 0.400 0.599 NR NR NR NR NR

PAGE/Africa-American 32516 0.277 0.722 NR NR NR NR NR

PAGE/Mexican ancestry 10808 0.621 0.378 NR NR NR NR NR

PAGE/Puerto Rico 7918 0.520 0.479 NR NR NR NR NR

PAGE/Cuba 4230 0.557 0.442 NR NR NR NR NR

PAGE/Dominican Republic 3828 0.448 0.551 NR NR NR NR NR

Note: dbSNP 2021.
*Data taken from Vilvanathan S et al.®

ALPHA: aggregate frequencies of alleles and genotypes; gnomAD: genome aggregation database; NR: data not reported; PAGE: Population Architecture Study using Genomics and

Epidemiology; SGDP_PRJ: Simons Genome Diversity Project.
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