
Molecular characterization of Mycobacterium tuberculosis complex and Geographic 

Information System analyses in the State of Pará, Amazon Region of Brazil 

Emilyn Costa Conceição, Maria Luiza Lopes, Nalin Rastogi, David Couvin, Ismari Perini 

Furlaneto, Harrison Magdinier Gomes, Maria Paula Cruz Schneider, Maísa Silva de Sousa, 

Christophe Sola, Ricardo José de Paula Souza e Guimarães, Sidra E. Gonçalves Vasconcellos, 

Philip Noel Suffys, Yan Corrêa Rodrigues, Karla Valeria Batista Lima 

Tuberculosis (TB) is still a public health problem in Brazil, which is one of the 22 high TB burden 

countries (HBCs) comprising an estimated 82% of TB cases worldwide, and which have been 

given the highest priority at the global level since 2000. Little genotyping information is 

available for the Mycobacterium tuberculosis complex (MTBC) strains circulating in the state of 

Pará, Brazil. Thus, we decided to characterize the MTBC clinical isolates from this state by 

spoligotyping and compare the data with patterns found around the world, besides analyzing 

drug resistance, and sociodemographic information. We also performed Geographic 

Information System (GIS) analyses to highlight potential specificities of MTBC strains 

distribution in the region using a panel of 980 strains obtained from pulmonary TB cases 

between 1998 and 2011 at Evandro Chagas Institute and Central Laboratory, Pará, Brazil. A 

total of 249 different spoligopatterns belonging essentially to evolutionary recent 

EuroAmerican lineages, i.e., Latin-American and Mediterranean (LAM), T, Haarlem, S, Ural and 

X lineages, as well as Central-Asian (CAS), Manu and ancestral East-AfricanIndian (EAI) lineages 

were identified, in addition to strains with reportedly unknown lineage signatures. The most 

frequent lineages were LAM (41.02%), T (18.88%) and Haarlem (12.65%). EAI lineage was 

found in a higher frequency (9.89%) as compared to previous studies done in South America 

and other states of Brazil. Regarding EAI lineage, the absence of spacers 4-9 and 23-24 

suggested a close evolutionary relationship between such strains in Pará with those 

predominant in Mozambique. Seemingly, the particular location of Pará in conjunction with 

past migration of Portuguese speaking slaves from Africa in the 16th century, noticeably 

Mozambique might have contributed to the genetic diversity of MTBC strains in this region. 

Further investigations using MIRU-VNTRs will help achieve higher resolution needed to shed 

light on this aspect as well as allow a finer molecular characterization needed to set future 

priorities for TB control in Para, Brazil. 


