Molecular-epidemiological characteristic of HIV-infection in Khabarovsk Territory and Magadan region of the Asian part of Russian Federation.
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Background: 


The HIV-1 epidemic in Russia can be divided into two phases. The first phase (1987-1995) was characterized by respectively low number of HIV-1 infections mostly spread via sexual route of transmission and high level of genetic diversity of HIV-1. Around that time HIV-1 was introduced into the population of injecting drug users (IDUs) and the HIV-1 epidemic in Russia entered into the second phase.


Rapidly increasing numbers of HIV-1 infections among IDUs have been registering in Russia since 1995.


In Asian part of the Russian Federation the first phase ended and the second phase began much later (average 3 years later for regions of the Far East), than in the European part of the Russian Federation. At present the next phase is beginning characterized by the growing number of cases of heterosexual transmission (100% of new cases in Magadan in 2007).

HIV-1 subtype A viruses are circulating in a majority of injecting drug users (IDUs) and heterosexually-infected persons in Khabarovsk Territory and Magadan region of Russia. 


By 31, May 2007  991 and 83 (117 including citizens of the former USSR)  cases of HIV-1 infection were identified in these regions, respectively. However, while earlier the majority of new cases was presented by IDUs who arrived from other regions of Russia and the Ukraine, now the majority of new cases is presented by heterosexually-infected persons living in these regions.  The subject of this study was to characterize genetically HIV-1 strains currently circulating in Khabarovsk Territory and Magadan region.

Methods: 
During 2003-2005, plasma RNA and proviral DNA samples were collected from 69 HIV-infected patients (44 IDUs and 25 heterosexually-infected persons) with informed consent in Khabarovsk Territory and Magadan region. The study with the use of heteroduplex mobility assay (HMA) showed that HIV-1 subtype A was predominant in these territories. 


The sequencing in C2-V3 coding regions followed by phylogenetic analysis using neighbour-joining and boot-scanning was performed. The 366-bp (7001-7647) proviral env gene fragments encoding the gp120 C2-V3 region obtained from 18 (8 IDUs and 10 heterosexually-infected persons) individuals chosen by chance were sequenced. 


The 445 bp (2217-2596) gag-pol gene regions encoding protease and RT were analyzed with the use of sequencing or oligonucleotide microchip hybridization technology.

Results: The mean genetic diversity for Magadan region sequences was more (6,78±2,72, range 0,028-8,79) than for Khabarovsk Territory sequences(1,59±0,42, range 0,018-1,78).  The figure obtained for Magadan region is the largest found in Russia since the epidemic started. The main reason of the high genetic diversity may be the high level of population migration in Magadan. All sequences clustered with subtype A nucleotide sequences had derived from IDUs and  heterosexually-infected persons from other regions of Russia and Kazakhstan earlier.  The mean pairwise nucleotide distance was 2,16±0,74 (range 1,32-2,84) and 6,45±1,12 (range 0,91-4,21) for IDUs and heterosexually-infected persons, respectively.


However, two various subclusters are allocated  on the phylogenetic tree (Fig.3). The first subcluster is formed by sequences derived  from heterosexually-infected persons with bootstrap value 83 (of 100 replicates) and the second subcluster is formed by sequences from IDUs with bootstrap value 92 (of 100 replicates). Besides, 10 samples have A62V mutation in RT region and 12 samples have V77I mutation in pol region. It is interesting to note, that only samples from heterosexually-infected persons from Magadan region have V77I mutation in pol region.
Conclusions: 
The genetic diversity among  HIV-1 variants predominating in Khabarovsk Territory and Magadan region of Russia became higher in the last years . There are some genetic distinctions between variants of virus circulating in IDUs and heterosexually infected subjects. It is important to note that the subtype A strain circulates among newly diagnosed HIV-infected persons.
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Figure1. The neighbor-joining tree of the ENV encoding sequences
Figure2. The frequency of mutations in POL region protease coding of HIV variants circulating  in Khabarovsk Territory and Magadan region of Russia.
Figure3. The neighbor-joining tree of the POL encoding sequences
