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INTRODUCTION
Large variation exists in susceptibility to infection with Human ImmunodeficiencyVirus Type 1 (HIV) and disease progression. These observations demonstrate a role forantirretroviral host factors. Several reports describe a1-antitrypsin (A1AT), the mostabundant circulating serine protease inhibitor, as a potent supressor of HIV infectionand replication. In this study the prevalences of M, S, and Z A1AT genes in personsinfected with HIV was assessed to determine possible associations with HIV diseaseprogression or infection with HIV.

MATERIALS AND METHODS
Study PatientsDNA was isolated from peripheral blood mononuclear cells (PBMC) obtained fromsubjects infected with HIV enrolled in four multicenter cohorts. As shown in Table I,there were 39 subjects (12 Elite Controllers_EC, 12 Long-term non-progressors _LTNPand 15 Progressors_Prog) from a Canadian cohort, kindly provided by doctors NicoleBernard and Cécile Tremplay from Research Institute of the McGill University HealthCentre and the Centre de Recherche du Centre Hospitalier de l’Université deMontreal. Subject data from two U.S. cohorts were combined. These two cohortsincluded 10 subjects (1 LNTP and 9 Prog) from Osher Center blood bank for IntegrativeMedicine/University of California at San Francisco (UCSF)—UCSF Positive HealthProgram, San Francisco, California, EUA, provided by Dr. Frederick Hecht of Universityof California, San Francisco—UCSF, USA, and 13 subjects (13 Prog) contributed by NewEngland Comprehensive Hemophilia Center of University of Massachusetts/ MemorialHealth Center, Worcester, Massachusetts, EUA provided by Dr. Frank Kirchhof of UlmUniversity. Nine subjects were from an Argentinean cohort (2 EC, 4 LNTP, and 3 Prog),provided by Dr. Federico Gorini, Pueblo Evita hospital, Berazategui City, Provincia deBuenos Aires, Argentina, and eight subjects were from the public health network ofthe Federal District, Brasilia, Brazil (3 LNTP and 5 Prog).
Detection of A1AT Gene MutationsM, S, or Z A1AT gene variants were identified using a multiplex PCR–RFLP technique asdescribed previously [Settin et al., 2006].
Statistical AnalysisA1AT allele frequencies were calculated using the gene counting method (eachindividual gene represented by two alleles in each subject). Group differences ingenotypes and allele frequencies were assessed using Fisher’s exact test or the chi-square test. A type 1 error of 0.05 (P<0.05) was defined as statistically significant.

.

RESULTS
Table II shows the A1AT genotype and A1AT allele distributions for the groups EC,LTNP, and Prog. There were no statistically significant differences in frequencies ofA1AT genotype or A1AT alleles comparing the EC, LTNP, and Prog groups.
In Table III, study subjects are grouped into respective countries of origin and A1ATgenotype and allele frequencies shown. These frequencies are compared to thefrequencies of A1AT genotypes and alleles reported for the general population in eachrespective country. In every country examined except Brazil, a genotype containing theS allele was significantly more prevalent in persons infected with HIV compared topopulation estimates (SS in Canada, SZ in the U.S., and MS in Argentina).

DISCUSSION
Since A1AT genes are not altered by HIV infection, the increased frequency of theA1AT S gene in patients infected with HIV (Table II) preceded infection. This suggeststhat presence of the S A1AT gene comprised a risk factor for HIV infection. Also, sincethe S A1AT gene product is associated with serum A1AT concentrations 60% of levelsassociated with the M A1AT gene product, a similar relationship between low serumA1AT concentration and HIV infection is suggested. It is therefore possible that lowerserum A1AT levels in patients infected with HIV [Bryan et al., 2010] reflect increasedfrequency of deficiency-associated A1AT genes. Therefore, low serum A1ATconcentrations likely preceded HIV infection [Bryan et al., 2010]. Collectively, theseconsiderations imply A1AT deficiency-associated genes and low A1AT serumconcentrations comprise risk factors for HIV infection but not disease progression.
In summary, our results suggest that deficiency of A1AT related to the presence of theabnormal S A1AT gene enhances susceptibility to HIV infection.

REFERENCES
Settin A, El-Bendary M, Abo-Al-Kassem R, El Baz R. 2006. Molecular analysis of A1AT (S and Z) and HFE (C282Yand H63D) gene mutations in Egyptian cases with HCV liver cirrhosis. J Gastrointestin Liver Dis 15:131–135.
Bryan CL, Beard KS, Pott GB, Rahkola J, Gardner EM, Janoff EN, Shapiro L. 2010. HIV infection is associated with reduced serum alpha-1-antitrypsin concentrations. Clin Invest Med 33:E384–E389.

Journal of Medical Virology 86:23–29 (2014)


