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	Project Summary
Describe in concise terms, the hypothesis, objectives, and the relevant background of the project. Also describe concisely the experimental design and research methods for achieving the objectives. This description will serve as a succinct and precise and accurate description of the proposed research is required. This summary must be understandable and interpretable when removed from the main application. 


	Principal Investigator(s): Firdausi Qadri, Ph.D.



	Research Protocol Title: Long range haplotype testing to identify loci for positive natural selection in a population from an urban site in  Dhaka, Bangladesh 

	Total Budget US$: 100,000                    Beginning Date : June 1, 2008                Ending Date: May 30, 2010

	This study aims to use long-range haplotype testing to identify human genetic loci for positive natural selection from evolutionary forces such as infectious diseases. De-identified human DNA will be collected from buccal swabs obtained from 50 randomly-selected mother-father-child trios in Mirpur. Whole genome genotyping will be performed, and long-range haplotype methods will be applied to identify regions of the genome with characteristic features of positive natural selection. The results of this work will provide insight into traits that have been targets of selective pressure from infectious diseases. This work will also provide the preliminary data for further studies relating human genetic factors to the outcome of exposure to enteric infections.
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Immunology, Diarrheal Diseases

Principal Investigator

2. Fahima Chowdhury

Infectious Diseases

Co-Principal Investigator

3. Regina C. LaRocque

Infectious Diseases

Co-Principal Investigator l

4. Pardis Sabeti

Human Genetics, Evolutionary Biology

Co Investigator

5. Stephen B. Calderwood

Infectious Diseases

Co Investigator

6. Allaulah Sheikh

Infectious Diseases

Co Investigator




Description of the Research Project
Hypothesis to be Tested:


Concisely list in order, the hypothesis to be tested and the Specific Aims of the proposed study. Provide the scientific basis of the hypothesis, critically examining the observations leading to the formulation of the hypothesis.


1. Selective pressure, including exposure to infectious diseases, has played a role in shaping the human genome

2. Candidate regions for positive selection within the human genome can be identified by applying analytical methods to genome-wide data on parent-child trios

Specific Aims:
Describe the specific aims of the proposed study. State the specific parameters, biological functions/ rates/ processes that will be assessed by specific methods.


1. Collect buccal swabs from 50 randomly selected parent-child trios from Mirpur, Dhaka

2. Perform whole genome genotyping on DNA isolated from buccal swabs using Affymetrix Genome-Wide arrays 

3. Apply three analytical techniques (the Long-Range Haplotype test, the integrated Haplotype Score test, and the Cross Population Extended Haplotype Homozygosity test) in order to identify candidate regions for recent positive selection 

Background of the Project including Preliminary Observations 



Describe the relevant background of the proposed study. Discuss the previous related works on the subject by citing specific references. Describe logically how the present hypothesis is supported by the relevant background observations including any preliminary results that may be available. Critically analyze available knowledge in the field of the proposed study and discuss the questions and gaps in the knowledge that need to be fulfilled to achieve the proposed goals. Provide scientific validity of the hypothesis on the basis of background information. If there is no sufficient information on the subject, indicate the need to develop new knowledge. Also include the significance and rationale of the proposed work by specifically discussing how these accomplishments will bring benefit to human health in relation to biomedical, social, and environmental perspectives.


Homo sapiens, like all species, has been shaped by positive natural selection. Positive selection is the principle that beneficial traits tend to become more frequent in populations over time. In humans, these beneficial traits likely included resistance to infectious diseases, as well as speech, bipedalism and other adaptations to new and diverse environments. Understanding the traits (and the genes underlying them) that have undergone positive selection during human evolution can provide insight into the events that have shaped our species, as well as into the diseases – particularly infectious diseases -- that continue to plague us today.

Until very recently, the only practical way to identify cases of positive selection in humans was to examine individual candidate genes. Over the last 50 years, this approach has led to the identification of approximately 90 different loci for selection in the human genome, including the sickle cell mutation in the Hemoglobin-B gene -- a target of selection for malaria resistance. Our research group has a candidate gene association study underway to identify gene variants that may be associated with the outcome of exposure to Vibrio cholerae.

The advent of whole genome sequencing and increasingly complete surveys of genetic variation through the International HapMap Project (1, 2) represent a turning point in the study of positive selection in humans. Newly available tools allow systematic surveys of the genome to find the strongest candidate loci for natural selection by making comparisons with genetic variation in the genome as a whole. Dr. Pardis Sabeti, a collaborator on this proposal, has been a leader in developing such tests for identifying positive selection, and she has successfully applied these tests to the populations included in the International HapMap Project (the Yoruba in Ibadan, Nigeria; individuals of northern and western European ancestry living in Utah; Han Chinese individuals in Beijing, China; and Japanese individuals in Tokyo, Japan). In this proposal, we seek to collect a de-identified sample of parent-child trios from the Mirpur area of Dhaka in order to identify candidate loci for positive selection in a population that is distinct from the previously-evaluated groups. This population was selected because we have an ongoing field study in Mirpur.

“Long-range haplotype” methods form the basis for the tests we will perform to identify candidate loci for positive selection (3). The key characteristic of positive natural selection is that it causes a rapid rise in a variant’s frequency due to the fact that individuals not bearing the beneficial variant are more likely to die from the selective force.  This occurs over a short enough period of time that recombination does not substantially break down the long-range association to other variants on the chromosome of origin (the “haplotype”).  Tests for long-range haplotypes detect variants that have unusually long-range associations to other variants, given their population frequency. An example of this phenomenon is the lactase persistence variant in the lactase locus; it lies on a haplotype that is common in Europeans (~ 77%) and that extends largely undisrupted for more than 1 million base pairs, much farther than is typical for a variant of that frequency. 

Results of the application of testing for long-range haplotypes in the populations included in the International HapMap Project were recently published (4). In this research, two tests to detect recent positive selection by the identification of unusually long haplotypes were applied – the long-range haplotype (LRH) test and the integrated Haplotype Score (iHS) test. These tests control for local variation in recombination rates by comparing long haplotypes to other variants at the same locus. Of note, they lose power as selected variants approach fixation (100%), because there are then few alternative variants in the population. Consequently, a third test, the Cross Population Extended Haplotype Homozygosity test (XP-EHH), was applied to detect circumstances in which the selected variant has approached or achieved fixation in one population but remains polymorphic in the human population as a whole. Using these 3 tests, 22 regions with particularly strong signals for positive selection were identified, including two regions that contained well-established cases of targets of positive selection – LCT (the lactase gene) and SLC24A5 (a gene involved in skin pigmentation). Of note, the identified regions were large (up to 3.5 million base pairs) and often contained multiple genes (median, 4; maximum, 15). Criteria were therefore developed to focus further study on the particular variant within the haplotype that was likely to have been the specific targets of selection. In particular, further attention was focused on: (1) newly arisen variants, identified by comparison to primates; (2) variants common only in the population under selection and not in other populations; and (3) variants with biological effects. Applying these criteria to the 22 candidate regions, Sabeti et al identified a number of genes as having been targets for positive selection in different populations. For example, in the African sample (Yoruba in Ibadan, Nigeria), there was evidence of selection for two genes, LARGE and DMD, with biological links to the Lassa fever virus. The LARGE protein is a glycosylase that post-translationally modifies -dystroglycan, the cellular receptor for Lassa fever virus and other arenaviruses. DMD encodes a cytosolic adaptor protein that binds to -dystroglycan and is critical for its function. Serosurveys from Nigeria indicate that 21% of the population has been exposed to the Lassa fever virus, and hence exposure to this infectious disease may have played a role in selecting for protective variants at these two loci.

The study proposed here is a logical continuation of our ongoing work using high-throughput approaches to evaluate host-pathogen interactions in enteric diseases, particularly Vibrio cholerae. From the pathogen perspective, we have performed gene transcription profiling of the organism directly isolated from the human host (5), and we have recently completed a proteomic analysis of vibrios present in human stool. From the host perspective, we performed a microarray-based study of duodenal biopsies of cholera patients which revealed increased expression of a number of innate immune effectors, compared to healthy control subjects (6). As mentioned above, we are also currently undertaking a candidate gene association to identify variants in human innate and acquired immunity genes that might relate to the outcome of exposure to V. cholerae. The work proposed here will provide an unbiased approach to the identification of human genes that have been subject to positive selection from infectious diseases, including likely diarrheal diseases. This work will also provide the preliminary data for further genome-wide studies relating human genetic factors to the outcome of exposure to specific enteric infections.
Research Design and Methods


Describe in detail the methods and procedures that will be used to accomplish the objectives and specific aims of the project. Discuss the alternative methods that are available and justify the use of the method proposed in the study. Justify the scientific validity of the methodological approach (biomedical, social, or environmental) as an investigation tool to achieve the specific aims. Discuss the limitations and difficulties of the proposed procedures and sufficiently justify the use of them. Discuss the ethical issues related to biomedical and social research for employing special procedures, such as invasive procedures in sick children, use of isotopes or any other hazardous materials, or social questionnaires relating to individual privacy. Point out safety procedures to be observed for protection of individuals during any situations or materials that may be injurious to human health. The methodology section should be sufficiently descriptive to allow the reviewers to make valid and unambiguous assessment of the project.  

The study will be carried out in Mirpur, an urban slum area with a population of approximately 2.5 million individuals. This site has been selected because it is endemic for both parasitic and bacterial enteric diseases. Previous work has characterized the incidence rates of bacterial and parasitic diarrheal diseases in this population (7,8), and cohorts have been followed in Mirpur for the last 5-7 years. Existing infrastructure, including a field study site, is available within the area to facilitate the study. For the purposes of genetic research, the Mirpur site is also advantageous because the population is non-migrating. We will only screen and enroll people of Bangladeshi/Bangali origin. Fifty parent-child trios (i.e. mother-father-child), which will include a total of 150 individuals, will be selected from among residents of Mirpur within the catchment area of the existing field study site. On each day of study enrollment, researchers will randomly select a neighborhood within the catchment area of the field study site. Beginning at a central area in the selected neighborhood, the research group will head northward and sample every 3rd dwelling. Neighboring dwellings that contain members of the same extended family will not be included. Potential study participants will be approached and enrolled by a study physician. To facilitate participation, only children over the age of 5 years will be eligible for enrollment in the study. Written consent for participation in the study will be obtained from participants or their guardians (in the case of children under the age of 18 years). Assent will be sought from children 8 years of age or older. No identifying information, with the exception of whether they are the mother, father or child in the trio, will be collected from participants. Of note, the written informed consent will be the only document containing the name of the study participant. Therefore, the consent documents will be maintained separately from the study data, and the identifier used for the purposes of the study will not be linked to the consent document.

DNA samples will be collected from the buccal mucosa using the Gentra Puregene Buccal Cell Kit (Qiagen). To collect buccal cells, the inside of the participant’s cheek will be gently swiped with each of 5 sterile nylon-bristle cytology brushes. Brushes will then be dipped up and down in a cell lysis solution that can be stored up to 1 month at room temperature, and extraction of DNA will proceed according to the manufacturer’s protocol. Once extracted, DNA will be stored long-term in water at -70 degrees.

We will use genome-wide scanning approaches to search for evidence of positive natural selection based on the identification of long-range haplotypes. As with the characterizations performed using the populations from phase II of the International HapMap (2, 4), we will perform whole genome genotyping at the Broad Institute. The Broad Institute has collaborated with Affymetrix in the design, development, and validation of a set of SNP detection chips for comprehensive mapping of the human genome. Dr. Sabeti and her colleagues at the Broad Institute have developed the SweepTM software program (www.broad.mit.edu/mpg/sweep) to rapidly perform long-range haplotype testing on genome-wide genotyping data, such as that generated by the Affymetrix array. 

Sample Size Calculation and Outcome Variable(s)


Previous successful work using long-range haplotype methods to identify positive selection in the human genome (4) was based on results from 30 parent-child trios where the trio size and  DNA were sufficient for the analyses. We anticipate that the collection of 50 parent-child trios in this study will provide adequate power to detect signals of positive selection in this population. This sample size also accounts for the possibility that the buccal swab DNA yield will be insufficient for genotyping on some study participants.

Facilities Available

Describe the availability of physical facilities at the place where the study will be carried out. For clinical and laboratory-based studies, indicate the provision of hospital and other types of patient’s care facilities and adequate laboratory support. Point out the laboratory facilities and major equipment that will be required for the study. For field studies, describe the field area including its size, population, and means of communications.  


This work represents a collaborative effort of the ICDDR,B, the Massachusetts General Hospital and the Broad Institute. Sample collection will occur at the Mirpur field site under the direction of Dr. Qadri and the study physician, Dr. Chowdhury. DNA extraction will be carried out in the laboratory by the research officer, Allaulah Sheikh. Allaulah Sheikh is a past recipient of a Global Infectious Diseases Research Training Fellowship sponsored by the Fogarty International Center. As part of this fellowship, he spent a year at the Massachusetts General Hospital and was trained in DNA extraction, gene expression profiling and other techniques relevant to this project. He will be applying these skills at the ICDDR,B in support of the research proposed here. Whole genome genotyping will be performed using Affymetrix Genome-Wide Arrays at the Broad Institute under the direction of Dr. Sabeti. The Broad Institute is a research collaboration of MIT, Harvard University and its affiliated hospitals, and the Whitehead Institute, that is oriented around studies of genomics and medicine.

Data Safety Monitoring Plan (DSMP)


All clinical investigations (biomedical and behavioural intervention research protocols) should include the Data and Safety Monitoring Plan (DSMP) to provide the overall framework for the research protocol’s data and safety monitoring. It is not necessary that the DSMP covers all possible aspects of each elements. When designing an appropriate DSMP, the following should be kept in mind.

a) All investigations require monitoring;

b) The benefits of the investigation should outweigh the risks;

c) The monitoring plan should commensurate with risk; and

d) Monitoring should be with the size and complexity of the investigation.

Safety monitoring is defined as any process during clinical trails that involves the review of accumulated outcome data for groups of patients to determine if any treatment procedure practiced should be altered or not.


Not applicable to this study.
Data Analysis


Describe plans for data analysis. Indicate whether data will be analyzed by the investigators themselves or by other professionals. Specify what statistical software packages will be used and if the study is blinded, when the code will be opened. For clinical trials, indicate if interim data analysis will be required to monitor further progress of the study. 

Data analysis will be performed by the investigators of the study. The SweepTM software package will be used to perform tests of the whole genome genotyping results to identify long-range haplotypes.

Ethical Assurance for Protection of Human Rights


Describe in the space provided the justifications for conducting this research in human subjects. If the study needs observations on sick individuals, provide sufficient reasons for using them. Indicate how subject’s rights are protected and if there is any benefit or risk to each subject of the study.


Because the purpose of this study is to identify candidate loci for positive selection in the human genome, this research must by necessity be carried out in human subjects. The DNA samples collected from participants will be de-identified. No identifying information will be collected from participants, and no data enabling the tracing of genetic results to a particular individual will be available.

Use of Animals


Describe in the space provided the type and species of animals that will be used in the study. Justify with reasons the use of particular animal species in the experiment and the compliance of the animal ethical guidelines for conducting the proposed procedures.


None.

Literature Cited

Identify all cited references to published literature in the text by number in parentheses. List all cited references sequentially as they appear in the text. For unpublished references, provide complete information in the text and do not include them in the list of Literature Cited. There is no page limit for this section, however exercise judgment in assessing the “standard” length.                                                                       
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Dissemination and Use of Findings


Describe explicitly the plans for disseminating the accomplished results. Describe what type of publication is anticipated: working papers, internal (institutional) publication, international publications, international conferences and agencies, workshops etc. Mention if the project is linked to the Government of the People’s Republic of Bangladesh through a training programme.


The results of this research will be published in peer-reviewed journals. The primary data from the genome-wide genotyping will be shared with other investigators under appropriate circumstances.

Collaborative Arrangements

Describe briefly if this study involves any scientific, administrative, fiscal, or programmatic arrangements with other national or international organizations or individuals. Indicate the nature and extent of collaboration and include a letter of agreement between the applicant or his/her organization and the collaborating organization. 


This study will be performed in collaboration with Dr. Pardis Sabeti of the Broad Institute. Please refer to the attached letter from Dr. Sabeti. A letter from the external Co-principle investigator, Dr. Regina LaRocque of Massachusetts General Hospital, is also attached.
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6. Apidianakis Y, Rahme LG, Heitman J, Ausubel FM, Calderwood SB, Mylonakis E.  Challenge of Drosophila melanogaster with Cryptococcus neoformans and the role of the fly innate immune response.  Eukaryotic Cell 2004: 3:413-419.


7.
Engelbert M, Mylonakis E, Ausubel FM, Calderwood SB, Gilmore MS.  Contribution of gelatinase, serine protease, and Fsr to the pathogenesis of Enterococcus faecalis endophthalmitis.  Infect Immun 2004; 72:3628-3633.

8.
Saha D, LaRocque RC, Khan AI, Begun YA, Akramuzzaman SM, Faruque ASG, Ryan ET, Qadri F, Calderwood SB.  Incomplete correlation of the serum vibriocidal antibody titer with protection from Vibrio cholerae infection in urban Bangladesh.  J Infect Dis 2004; 189:2318-2322.

9.
Kudva IT, Griffin RW, Murray M, John M, Perna NT, Barrett TJ, Calderwood SB.  Insertions, deletions, and single nucleotide polymorphisms at rare restriction enzyme sites enhance discriminatory power of polymorphic amplified typing sequences, a novel strain typing typing system for Escherichia coli O157:H7.  J Clin Micro 2004; 42:2388-2397.

10.
Moy TI, Mylonakis E, Calderwood SB, Ausubel FM.  Cytotoxicity from hydrogen peroxide produced by Enterococcus faecium. Infect Immun 2004; 72:4512-4520.

11.
Asaduzzaman M, Ryan ET, John M, Hang L, Khan AI, Faruque ASG, Taylor RK, Calderwood SB, Qadri F.  The major subunit of the toxin co-regulated pilus, TcpA, induces mucosal and systemic immunoglobulin A immune responses in patients with cholera caused by Vibrio cholerae O1 and O139.  Infect Immun 2004; 72:4448-4454.

12.
Khan WA, Rogers KA, Karim MM, Ahmed S, Hibberd PL, Calderwood SB, Ryan ET, Ward HD.  Cryptosporidiosis among Bangladeshi children with diarrhea: a prospective matched case control study of clinical features, epidemiology and systemic antibody responses. Am J Trop Med Hyg 2004; 71:412-419. 

13.
Mylonakis E, Idnrum A, Moreno R, El-Khoury J, Rottman JB, Ausubel FM, Heitman J, Calderwood SB.  Cryptococcus neoformans Kin1 protein kinase homolog, identified through a C. elegans screen, promotes virulence in mammals.  Mol Micro 2004; 54:407-419.

14.  Begun J, Sifri CD, Goldman S, Calderwood SB, Ausubel FM. Staphylococcus aureus virulence factors identified by using a high-throughput Caenorhabditis elegans killing model. Infect Immun 2005; 73:872-874.

15.  John M, Kudva IT, Griffin RW, Dodson AW, McManus B, Krastins B, Sarracino D, Progulske-Fox A, Hillman JD, Handfield M, Tarr PI, Calderwood SB. Use of in vivo-induced antigen technology for identification of Escherichia coli O157:H7 proteins expressed during human infection. Infect Immun 2005; 73:2665-2679.

16.  Mylonakis E, Moreno R, ElKhoury JB, Idnrum A, Heitman J, Calderwood SB, Ausubel FM, Diener A.  Galleria mellonella as a model system to study Cryptococcus neoformans pathogenesis. Infect Immun 2005; 73:3842-3850.

17.  LaRocque RC, Harris JB, Dziejman M, Li X., Khan AI, Faruque ASG, Faruque SM, Nair GB, Ryan ET, Qadri F, Mekalanos JJ, Calderwood SB.  Transcriptional profiling of Vibrio cholerae recovered directly from patient specimens during early and late stages of human infection. Infect Immun 2005; 73: 4488-4493.

18.  Kudva IT, Griffin RW, Garren JM, Calderwood SB, John M. Identification of a protein subset of the anthrax spore immunome in humans immunized with anthrax vaccine absorbed (AVA). Infect Immun 2005; 73: 5685-5696.

19.  Qadri F, Svennerholm AM, Shamsuzzaman S, Bhuiyan TR, Harris JB, Ghose AN, Nair GB, Weintraub A, Faruque SM, Ryan ET, Sack DA, Calderwood SB. Reduction in capsular content and enhanced bacterial susceptibility to serum killing of Vibrio cholerae O139 associated with the 2002 cholera epidemic in Bangladesh. Infect Immun 2005; 73: 6577-6583.

20.  Alam A, LaRocque RC, Harris JB, Vanderspurt C, Ryan ET, Qadri F, Calderwood SB. Hyperinfectivity of human-passaged of Vibrio cholerae can be modeled by growth in the infant mouse. Infect Immun 2005; 73: 6674-6679.

21.  Harris JB, Khan AI, LaRocque RC, Dorer DJ, Chowdhury, F, Faruque ASG, Sack DA, Ryan ET, Qadri F, Calderwood SB.  Blood group, immunity, and risk of infection with Vibrio cholerae in an area of endemicity.  Infect Immun 2005; 73: 7422-7427.

22.  Tang RJ, Breger J, Idnurm A, Gerik KJ, Lodge JK, Heitman J, Calderwood SB, Mylonakis E. Cryptococcus neoformans gene involved in mammalian pathogenesis identified by a C. elegans progeny-based approach. Infect Immun 2005; 73: 8219-8225.

23.  Sifri CD, Baresch-Bernal A, Calderwood, SB, Von Eiff C. Virulence of Staphylococcus aureus small colony variants in the Caenorhabditis elegans infection model. Infect Immun 2006; 74:1091-1096.

24.  Schwartz BS, Harris JB, Khan AI, LaRocque RC, Sack DA, Malek MA, Faruque ASG, Qadri F, Calderwood SB, Luby SP, Ryan ET. Diarrheal epidemics in Dhaka, Bangladesh, during three consecutive floods: 1988, 1998, and 2004. Am J Trop Med Hyg 2006;74:1067-1073.

25.  Butler SM, Nelson EJ, Chowdhury N, Faruque SM, Calderwood SB, Camilli A.  Cholera stool bacteria repress chemotaxis to increase infectivity. Mol Micro 2006; 60:417-426.

26. Kudva IT, Krastins B, Sheng H, Griffin RW, Sarracino DA, Tarr PI, Hovde CJ, Calderwood SB, John M.  Proteomics-based expression library screening (PELS). A novel method for rapidly identifying microbial immunoproteomes. Mol Cell Proteomics 2006; 5:1514-1519.

27.Harris JB, Baresch-Bernal A, Rollins SM, Alam A, LaRocque RC, Bikowski M, Peppercorn AF, Handfield M, Hillman JD, Qadri F, Calderwood SB, Hohmann E, Breiman RF, Brooks WA, Ryan ET. Identification of in vivo-induced bacterial protein antigens during human infection with Salmonella enterica serovar Typhi. Infect Immun 2006; 74: 5161-5168.

28. Rollenhagen JE, Kalsy A, Cerda F, John M, Harris JB, LaRocque RC, Qadri F, Calderwood SB, Taylor RK, Ryan ET. Transcutaneous immunization with toxin co-regulated pilin A (TcpA) induces protective immunity against Vibrio cholerae O1 El Tor challenge in mice. Infect Immun 2006: 74: 5834-5839.

29.  Begun J, Gaiani JM, Rohde H, Mack D, Calderwood SB, Ausubel FM, Sifri CD. Staphylococcal biofilm exopolysaccharide protects against Caenorhabditis elegans immune defenses. PLoS Pathogens 2007; 3:e57.

30.  Aperis G, Fuchs BB, Anderson CA, Warner JE, Calderwood SB, Mylonakis E.  Galleria mellonella as a model host to study infection by the Francisella tularensis live vaccine strain.  Microbes and Infection 2007; 9: 729-734.

31. Ghose C, Kalsy A, Shiekh A, Rollenhagen J, John M, Young J, Rollins SM, Qadri F, Calderwood SB, Kelly CP, Ryan ET.  Transcutaneous immunization with Clostridium difficile toxoid A induces systemic and mucosal immune responses and toxin A neutralizing antibodies in mice. Infect Immun 2007; 75: 2826-2832.

C. Research Support.
Research Projects Completed During the Last 3 Years

RO1 AI44487 (Calderwood)













12/01/98-11/30/04

National Institute of Allergy and Infectious Diseases

Roles of TcpP and TcpH in Gene Expression in V. cholerae
The major goals of this project are to understand the roles of TcpP and TcpH in virulence gene expression in Vibrio cholerae, including the differences in expression of these genes between the two biotypes of V. cholerae, the occurrence of phase variation in tcpH during in vivo infection and the role of other genes in expression of the ToxR regulon.

R21 AI55968 (John)















09/01/03-06/30/05     

National Institute of Allergy and Infectious Diseases

Anthrax Spore-surface Antigens for Biosensor Development

Role: Collaborator

This project involves the identification of B. anthracis spore antigens for future development of an antibody-based biosensor.

UO1 AI58935  (Calderwood)












09/01/03-08/31/05

National Institute of Child Health and Human Development

Development of V. cholerae FLEX Protein Chip

This project developed a Vibrio cholerae FLEX protein microarray of key genes from this pathogen, and utilized this array to identify immune responses to V. cholerae following human infection.

ONGOING

RO1 AI40725 (Ryan)















12/1/96-06/30/08

National Institute of Allergy and Infectious Diseases

Mucosal Immunity to Antigens Expressed by V. cholerae
Role: Co-PI

This project explores the use of Vibrio cholerae as a live, oral, attenuated vaccine vector strain for delivery of heterologous antigens to the mucosal immune system.

UO1 AI058935 (Calderwood)













09/01/00-04/30/10

National Institute of Allergy and Infectious Diseases

Protective Immunity to Human Cholera in Bangladesh

This project continues an International Collaboration in Infectious Disease Research (ICIDR) program in conjunction with scientists at the International Centre for Diarrhoeal Disease Research in Bangladesh, examining gene and protein expression by V. cholerae during human infection, development of and duration of immune responses to these key proteins, and the role of immunity to these key proteins in protection of household contacts from symptomatic cholera following exposure.

T32 AI07061 (Kasper)















07/01/76-06/30/08

National Institute of Allergy and Infectious Diseases

Infectious Disease and Basic Microbiological Mechanisms

Training grant – I am one of training faculty

D43 TW05572 (Ryan)















09/29/00-03/31/2011

Fogarty International Center

Training Program in Vaccine Development

Role: Collaborator

This project funds a training grant in vaccine sciences between Massachusetts General Hospital, Harvard Medical School, and the International Centre for Diarrhoeal Disease Research in Bangladesh. A supplement to this grant funds participation in the Fogarty-Ellison Medical Foundation Fellowship program to train a US-based pre-doctoral trainee at the International Centre for Diarrhoeal Disease Research, in conjunction with a pre-doctoral fellow and mentor there. 

U54 AI057159 (Kasper)















09/04/03-02/29/08

National Institute of Allergy and Infectious Diseases

New England Regional Center of Excellence for Biodefense and Emerging Infectious Disease Research

Role: Co-PI

This project establishes a Regional Center of Excellence for biodefense and emerging infectious diseases research in the New England area, to bring together investigators from six states to focus on biodefense-related research.  

RO3 AI063079 (Qadri)















06/01/05-05/31/08





National Institute of Allergy and Infectious Diseases









Mucosal Immune Responses to Oral Cholera Vaccine Peru15

Role: Collaborator

This project will measure serum and mucosal immune responses to key antigens of Vibrio cholerae after vaccination with an oral cholera vaccine, Peru15, and compare these to responses after natural cholera.

D43 TW05572 Supplement (Calderwood)










07/01/05-06/30/08

Fogarty International Center

Fogarty International Center Clinical Scholars Program in Global Health

This project funds participation in the Fogarty International Center Clinical Scholars Program in Global Health, to train a US-based pre-doctoral trainee at the International Centre for Diarrhoeal Disease Research in Bangladesh, in conjunction with a pre-doctoral fellow and mentor there.

Give biographical data in the following table for key personnel including the Principal Investigator. Use a photocopy of this page for each investigator.

(Note: Biography of the external Investigators may, however, be submitted in the format as convenient to them)

1    Name: Allaulah Sheikh

2    Present Position: Senior Research Officer, Immunology Laboratory, ICDDR,B
3    Educational background:
 


      
 07/2001-07/2002
Master of Science in Biochemistry and 


Molecular  Biology, University of Dhaka, Bangladesh



 



Grade: First class 

07/1997-07/2001
Bachelor of Science (Honors 4 year integrated course) in Biochemistry and Molecular Biology, University of Dhaka, Bangladesh



Grade: First class/First position

01/1994-01/1996
Higher Secondary Certificate, Kushtia Govt. College, Jessore, Bangladesh



Grade: First division

01/1992-01/1994
Secondary School Certificate, Ershadpur Academy, Jessore, Bangladesh







Grade: First division

4.0 List of ongoing research protocols  

       (start and end dates; and percentage of time)

 Publications 
	Types of publications
	Numbers

	a. Original scientific papers in peer-review journals
	1

	b.   Peer reviewed articles and book chapters 
	     

	c. Papers in conference proceedings
	     

	d. Letters, editorials, annotations, and abstracts in peer-reviewed journals
	     

	e. Working papers
	     

	f. Monographs
	     


	
	

	

	BIOGRAPHICAL SKETCH



	

	NAME

Fahima Chowdhury 
	POSITION TITLE

Assistant Scientist
Clinical Sciences division,ICDDR,B

	EDUCATION/TRAINING  

	INSTITUTION AND LOCATION
	DEGREE

(if applicable)
	YEAR(s)
	FIELD OF STUDY

	Agrani Balika Biddalaya, Dhaka
	SSC
	1984
	Science

	Holy Cross College, Dhaka 
	HSC.
	1986
	Science 



	Mymensingh Medical college 

Harvard School of Public Health, Boston, MA
	M.B.B.S.
	1994
	Medicine

	               North South University (on thesis part)
	M.P.H.
	2007
	Epidemiology


Postdoctoral Training

1. January 01, 1995 to December 31, 1995 Obtained Internship training in medicine, gynecology and obstetrics from from Sir Salimullah Medical College and Mitford Hospital (SSMCH), Dhaka.

2. 1997 Received one year post graduate training (Honorary) in Paediatrics Medicine from SSMCH, Dhaka in.

3. 1st May 1999 to 30th April 2001Received training on Clinical Management of Diarrhoeal Diseases and Research Methodology at ICDDR,B, Dhaka as a clinical fellow. This include pediatric medicine, internal medicine and gastroenterology.

4. Successfully completed the introductory course on Epidemiology and Biostatistics held at Trainig and Education Department of ICDDR, B in May 2003. Scored 90% and stood third.

5. Successfully completed basic epidemiology and biostatistics by SPSS conducted by Professor Masce Taylor, university of Cambridge in NIPSOM from 9 th April to 20 th April  2005.

Medical or other Licensure                      1996         Registered under the Bangladesh Medical and 

                                                                                      Dental Council

Professional Activities       

     Society membership and leadership       : Life member: Bangladesh Medical      

                                                                        Association (BMA)

AWARDS : International Nutrition Foundation (USA)/Ellison Foundation  

                        Fellowship Award [To attend 1rst Asian Society for Pediatric  

                          Research (ASPR) held in Tokyo, Japan for 24th-26th November               

                         2005].

PROFESSIONAL EXPERIENCE

Positions, Dates and Instition Begninig with Current Faculty Position 

Assitant Scientist at Clinical Sciences Division, ICDDR, B   :       1rst January 2007

Medical Officer at Clinical Sciences Division, ICCDR, B     :        1rst April 2002- 31st December

Medical Officer and acting staff  in CSD                               :        January to March 2002.

Medical Officer in community based study in CSD              :        1rst May to 31 1st December 2001.

Clinical fellow at Clinical Sciences Division ICCDR,B        :       1st May 1999 to 30th  April  2001

Medical Officer at Shomorita Hospital, Dhaka                      :        January 1998 to April 1999.

Teaching Experiences

Supervise M.Sc Home economics thesis student with Dr.ASG Faruque since 2002 and Acting as  a co-mentor of six students M.Sc Home economics thesis part for the year 2004.

Participated as a faculty member in the training course on “Epidemiology and Biostatistics” for the national health personnel organized by the Trainingg and Education Unit of ICDDR,B 

PUBLICATIONS

Journal Articles

1.Chowdhury F, Khan AI, Hossain MI, Malek MA, Faruque AS. Presence of neutral fat in stool and its association with  aetiology and presenting features of diarrhoea in children.Trop Gastroenterol.2005 ; 26(2):80-4.
2.Chowdhury F, Khan AI, Hossain MI, Malek MA, Faruque AS, Ahmed T, Salam MA.Young children non-immunized against measles: characteristics and programmatic implications. Acta Paediatr. 2006; 95(1):44-9. 
3.Raqib R, Kamal SM, Rahman MJ, Rahim Z, Banu S, Bardhan PK, Chowdhury F, Ara G, Zaman K, Breiman RF, Andersson J, Sack DA. Use of antibodies in lymphocyte secretions for detection of subclinical tuberculosis infection in asymptomatic contacts Clin Diagn Lab Immunol. 2004; 11:1022-7.        

4.Qadri F, Khan AI, Faruque AS, Begum YA, Chowdhury F, Nair GB, Salam MA, Sack DA, Svennerholm AM. Enterotoxigenic Escherichia coli and Vibrio. cholerae diarrhoea, Bangladesh, 2004.Emerg Infecti Dis. 2005; 11(7): 1104-7.

5.Harris JB, Khan AI, LaRocque RC, Dorer DJ, Chowdhury F, Faruque AS, Sack DA, Ryan ET, Qadri F, Calderwood SB. Blood group, immunity, and risk of infection with Vibrio cholerae in an areaofendemicity. Infect Immun. 2005 ;73(11):7422-7.

5.Fahmida Tofail, Iqbal Kabir, Jena D Hamadani, Fahima Chowdhury, Sakila Yesmin, Fardina Mehreen, Syed N Huda. Supplementation of Fish-Oil and       Soy-Oiluring Pregnancy and Psychomotor Development of Infants. J Health Popul Nutr. 2006; 24(1): 48-56               

6.Kazi M . Jamil, Ahmed Shafiqur Rahman, P.K. Bardhan, Ashraful Islam Khan, Fahima Chowdhury, Shafiqul Alam Sarker, Ali Miraj Khan, Tahmeed Ahmed. Micronutrient Deficiencies and Anaemia. In: David A. Sack editor. Achieving Millennium Development Goals for Health and Nutrition in Bangladesh: Key Issues and Interventions:1st ed.United States Agency for International Development, 2007:120-139.  

7.Eric J. Nelson, Ashrafuzzaman Chowdhury, Jason B. Harris, Yasmin A. Begum, Fahima Chowdhury, Ashraful I. Khan†, Regina C. LaRocque, Anne L. Bishop Edward T. Ryan, Andrew Camilli, Firdausi Qadri, and Stephen B. Calderwood.                     
8.Complexity of rice-water stool from patients with Vibrio cholerae plays a role in the transmission of infectious diarrhea. PNAS. 2007; 104(48): 19091–19096
9.Jason B. Harris, Regina C.LaRocque, Fahima Chowdhury, Ashraful I. Khan, Tanya Logvinenko,Abu S. G. Faruque, Edward T. Ryan, Firdausi Qadri, Stephen B. Calderwood. 10.Susceptibility to Vibrio cholerae infection in a cohort of household contacts of patients with Cholera in Bangladesh. PLoS Negl Trop Dis.2008; 2(4):e221
11.Fahima Chowdhury, Ashraful I. Khan, Jason B. Harris, Regina C. LaRocque                        Edward T. Ryan, ASG Faruque, Stephen B.Calderwood, Firdausi Qadri. A                      comparison of clinical and immunological features in children and older  patients hospitalized with severe cholera in Bangladesh. (Manuscript accepted  in PIDJ 1rst April 2008) 

12.Channa R Jayasekera, Jason B Harris, Md. Saruar Bhuiyan,Fahima                           Chowdhury, Ashraful I Khan, Abu S.G Faruque, John Glidewell, Regina C                     LaRocque, Edward T Ryan, Rafi Ahmed, Firdausi Qadri, Stephen B Calderwood. Cholera toxin-specific memory B cell responses are induced in patients with dehydrating diarrhea caused by V.cholerae O1 (Manuscript accepted in Journal of Paediatric Infectious Disease)
  RESEARCH GRANT PARTICIPATION

1. The Efficacy of Fish Oil Supplimentation to Pregnant Mothers On Birth Weight of their Babies. Year-200-2001.World bank

2. Immune responses to Vibrio Cholerae in Bangladesh. Year:2000 The National Institute of Child Health and Human Devolopment, The National Institute of Allergy and Infectious Diseases, International Centres for Tropical Disease Research Network

3.Protective Immunity To Human Cholera In Bangladesh.Year:2005, National Institute of Allergy and Infectious Diseases (NIAID)

4.Validation of the ALS assay for diagnosis of active tuberculosis and setting up of the Tuberculosis Specimen Bank. Year-2003.WHO

5.Rapid Diagnosis of Active Tuberculosis by Detecting Antibodies from lymphocytes Secretions.Year-2002-2004. Sida/SAREC Agreement support and theUSAID

6. Studies in Shegellosis.Further studies of immunoprotective and immunopathogenic mechanism in shigellosis. Year-2001 Sida/SAREC Agreement support

7.Therapeutic induction of endogenous antibiotics for improve recovery in shigellosis.Year-2004. Sida/SAREC

8.Efficacy of L-isoleucine supplemented oral rehydration solution in the management of acute diarrhoea in children and in inducing innate immunity. Year-2006.

9.Use of the antigen specific antibodies in lymphocyte supernatant induced by infection with  Salmonella enterica serovar Typhi as an immunological marker in patients with typhoid fever. RESEARCH PROTOCOL NUMBER: 2007-007.  Collaborative project between ICDDR,B and Massachusetts General Hospital in Boston, USA

10. Long range haplotype testing to identify loci for positive natural selection in a population from Mirpur, Dhaka, Bangladesh RESEARCH PROTOCOL NUMBER: 2007-00. Collaborative project between ICDDR,B and Massachusetts General Hospital in Boston, USA

4.0 List of ongoing research protocols  

  As Co-Investigator  


	Protocol Number
	Starting date
	End date
	Percentage of time

	2005-030
	1.12.2006
	30.08.2010
	80%

	2007-007
	01.04.2007 
	31.03.2009
	10%


5   Publications 
	Types of publications
	Numbers

	g. Original scientific papers in peer-review journals 
	11

	h.   Peer reviewed articles and book chapters 
	1

	i. Papers in conference proceedings
	7

	j. Letters, editorials, annotations, and abstracts in peer-reviewed journals 
	11

	k. Working papers
	0

	l. Monographs
	0


Budget Justifications

​​
Please provide one page statement justifying the budgeted amount for each major item. Justify use of human resources, major equipment, and laboratory services.

The principal investigator (5%) and Co-PIs (20%) will contribute their time in the project and budget allocation (5%) has been made. About  33% of  salaries of Medical officers will be contributed from this project. The immunological and molecular biological work will be carried out by Mr. Allaullah Sheikh  (20%). Assistance in the field will be from ongoing work being carried out already and from the Field Research Assistants who will dedicate 50% of their times to this project. Transportation  costs have been calculated for the field office and ICDDR,B communication. Interdepartmental costs have been calculated as is the current rate now. Funding will be sought from different sources Shipping of samples and. supplies between Boston, Massachusetts and ICDDR,B
Itemized task

1. Firdousi Qadri:  Supervision and monitoring the ongoing study and writing manuscript for publications.

2. Fahima Chowdhury- Routine patient recruitment in the study and patient caring, sample collection, Assist PI in planning, implementation and  supervision of study related work at field, supervision of entry and cleaning data and support in           

      preparing research papers and documents ,participated in manuscript writing and its publication 

      3.  Regina LaRocque: Supervision and monitoring the ongoing study and writing manuscript for publications

4.Pardis Sabeti: Whole genome genotyping will be performed using Affymetrix Genonome-Wide Arrays at the broad Institute under the direction of Dr.Sabeti

5.Allaulah Sheikh: Will carried out DNA extraction, gene expression, profiling and other techniques relevant to this project

Detailed Budget for the study titled: 
Long range haplotype testing to identify loci for positive natural selection in a population from an urban site in Dhaka, Bangladesh 

Name of Principal Investigators:
Dr. Firdausi Qadri 

Protocol Number:


_____________

Division:



Laboratory Sciences Division

Funding Source:


Claflin Distinguished Scholar Award, Massachusetts General Hospital

Budget:



Direct: US$ 100,000;  Indirect: US$__________;  Total: US$ 100,000

Study period:



From: 01/06/2008 through 30/05/2010

Strategic Priority Code(s):


	Line Items
	Budget

	Payroll and Benefits:
	Name of personnel/position
	Pay level
	% Effort
	# of posts
	Monthly

Rate
	Year-1
	Year-2
	Year-3
	Year-4
	Year-5
	Total amount (US$)

	
	Dr. Firdausi Qadri
	PI
	5%
	
	0
	0
	
	
	
	
	

	
	Dr. Fahima Chowdhury
	Co-PI
	50%
	1
	1393
	8,358
	
	
	
	
	

	
	Mr. Alaullah Sheikh
	
	50%
	1
	714
	4,284
	
	
	
	
	

	
	Research Assistant
	
	50%
	1
	448
	2,688
	
	
	
	
	

	
	Sub-total of Payroll and benefits:
	15,330
	
	
	
	
	

	Travel and transport
	Transportation between Mirpur field site and ICDDR,B
	800
	
	
	
	
	$500

	
	Sub-total of Travel and Transport:
	800
	
	
	
	
	

	Supply and materials
	Shipping of samples and supplies between Boston, Massachusetts and ICDDR,B
	2,500
	
	
	
	
	$5,000

	
	Puregene Kits (Qiagen) – including DNA extraction materials, buccal swabs
	2,500
	
	
	
	
	$2,500

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	Sub-total of supply and materials:
	
	
	
	
	
	

	Other contractual
	Whole genome genotyping at Broad Institute, Cambridge, Massachusetts
	
	$6,9000
	
	
	
	$75,000

	
	Photocopying, printing, library
Rent, telephone, fax, DHL, internet, utilities, repair & maintenance

	1,870
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	Sub-total of other contractual:
	
	
	
	
	
	

	Total direct costs:
	
	23,000
	
	
	
	
	

	Total indirect cost: 8%
	
	2,000
	6,000
	
	
	
	

	Total costs:
	
	25,000
	75,000
	100,000
	
	
	


Other Support

Describe sources, amount, duration, and grant number of all other research funding currently granted to PI or under consideration. 
   Other support: Qadri, Firdausi

U01 AI58935 Calderwood (PI)










9/01/2005-8/31/2010       4.8 months

NIH/NIAID 

















US$ 1,003,427




Immune responses to Vibrio cholerae in Bangladesh
This project involves the study of immune response in patients with cholera and their household contacts.

This project will study the development of natural immunity to enterotoxigenic E. coli (ETEC)

in a cohort of children 0-2 years of age in Bangladesh to follow the infection/ re-infection pattern of ETEC and the natural protection that is attained by prior exposure

RO3 AI063079 (Qadri)                                                             



06/01/05-05/31/08

2.4 months

NIH/NIAID







                                         



$50,000

Mucosal Immune Responses to Oral Cholera Vaccine Peru-15 

This project will measure serum and mucosal immune responses to key antigens of Vibrio cholerae after vaccination with an oral cholera vaccine, Peru15, and compare these to responses after natural cholera.

   

                                                       Appendix 1

Consent Form

Protocol Number: 2007-00  

Protocol Title:  Long range haplotype testing to identify loci for positive natural selection in a population from an urban site in Dhaka, Bangladesh 

Principal Investigators’ Names: Dr. Firdausi Qadri 

Organizations: Laboratory Sciences Division, ICDDR, B & Massachusetts General Hospital, 

Boston, Massachusetts, USA

About this consent form:

Please read this form carefully. It tells you important information about a research study. A member of our research team will also talk to you about taking part in this research study. If you have any questions about the research or about this form, please ask us. If you decide to take part in this research study, you must sign this form to show that you want to take part. We will give you a copy of this form to keep.

Some of the people who are eligible to take part in this study may not be able to give consent because they are less than 18 years of age. Instead, we will ask their parent(s) to give permission for them to take part in the study and we will ask children older than 8 years of age to agree to take part. Throughout the consent form, “you” always refers to the person who takes part in the study.

Why is this research study being done?
Human beings have suffered from infectious diseases for a long time. Some of our genes may have been shaped by these interactions. The purpose of this study to understand which human genes may have been influenced by environmental factors like infectious diseases. To do this, we are enrolling 50 sets of children and their parents. We will collect DNA from the inside of your cheek. Your name and identity will not be linked with this sample in any way. You will not receive any direct benefit from your participation in this study; however, the results of this study will improve our knowledge about human genetic factors that may be related to susceptibility to infectious diseases. This information may help us learn more about how to prevent or treat infections.

Why are you being asked to participate?

We are randomly selecting individuals who live in Mirpur to participate in this study. 

How long will you take part in the research study?

This research study involves a single collection of material from the inside of your cheek. There will be no further involvement in the study after that.

What will happen in this research study?

We will ask you questions about your age, your ethnic background, your gender and your general state of health. We will then collect a sample by separately rubbing 5 soft brushes up and down the inside of your cheek. Your name and identity will not be associated with the sample that is collected.
What are the risks and possible discomforts from being in this research study?

The collection of samples from the inside of your cheek carries no risk. You will feel a tickling sensation when the sample is being collected, but there will be no pain or discomfort. 

What are the possible benefits from being in this research study?

You will not receive any direct benefit from your participation in this study; however, the results of this study will improve our knowledge about human genetic factors that may be related to susceptibility to infectious diseases. This information may help us learn more about how to prevent or treat infections.

How will your privacy be protected?

We affirm that the sample collected from you will be associated with no personal identifiable information. Your   signature/thumbprint will be present on this consent form, but it will not be linked to the sample that you are providing.

How will information from this study be used in the future?

If in the future, information or samples collected in this study, is used for other research purposes, re-approval will be obtained from the RRC/ERC. There will be no personal identifiable information included.
Right not to participate and withdraw:

Your participation in this study is voluntary. You can refuse to take part in this study.

Will you be paid to participate in this study?

You will not be paid to participate in this study.

If you have questions or concerns related to this research study, whom should you call?

If you want to know more about your or your child’s illness or about the study, you may ask your questions now or may also contact the following investigators at a later time, either meeting with them personally or contacting them over telephone at the following address:

Dr Firdausi Qadri, Senior Scientist, Laboratory Sciences Division, ICDDR,B, Mohakhali, Telephone No. 8860523-32, Extension No. 2431

Dr Fahima Chowdhury, Assistant Scientist, Clinical Sciences Division, ICDDR,B, Mohakhali, Telephone No. 8860523-32, Extension No. 2360

If you want to know more about the rights of research participants, you may contact Mr. M.A. Salam Khan meeting with him personally or contacting him over telephone at the following address: Committee Coordination Secretariat, ICDDR,B, Mohakhali, Dhaka 1212, Telephone: 8860523-32, Extension No. 3206.

If you agree to our proposal of enrolling you/your patient in our study, please indicate that by putting your signature or your left thumb impression at the specified space below.

Thank you for your cooperation

_______________________________________

____________________

Signature or left thumb impression of subject



Date

_______________________________________

____________________

Signature or left thumb impression

 


Date

of attendant/Guardian

_______________________________________

____________________

Signature or left thumb impression of the witness


Date

_______________________________________

___________________

 Signature of the PI or his/her representative

 

Date

ASSENT OF MINORS (FOR CHILDREN AGES 8-17 YEARS, INCLUSIVE)

The study investigator has discussed enrollment in the study with the minor, who has given verbal assent. The consent of the child’s guardian is also documented above.

___________________________________

_____________________________

Signature of investigator



  
Date

___________________________________

_____________________________

Signature of the witness



             Date

G¨v‡cbwW·-2

m¤§wZ cÎ

cÖ‡UvKj bv¤^vi: 2007-00

cÖ‡UvK‡ji bvg: evsjv‡`‡k XvKv kn‡i GKwU ¯’v‡b ¯^vfvweK fv‡e evQvBK…Z RbmsL¨vi, `xN©‡gqv`x †n c‡jvUvBc cix¶vi gva¨‡g †jvKvB mbv³Kib|

cÖavb M‡el‡Ki bvg: Wt wdi‡`Šwm Kv‡`ix 

cÖwZôvb t j¨ve‡iUwi mvBb‡mm wWwfkb, AvBwmwWwWAvi,we Ges †gmvPz‡mUm †Rbv‡ij nmwcUvj, †evm‡Uvb, †gmvPz‡mUm, BDGmG  

m¤§wZ cÎ mg‡Ü 

`qv K‡i GB m¤§wZ cÎwU fvj K‡i co–b| GB m¤§wZ cÎwU M‡elYvg~jK óvwW m¤ú‡K© A‡bK ¸i“Z¡c~b© Z_¨i K_v e‡j‡Q| Avgv‡`i GKRb M‡elYv Kgx© Avcbv‡K GB M‡elYv m¤§‡Ü Av‡iv fvj K‡i eywS‡q ej‡e| GB M‡elYvg~jK óvwW A_ev GB m¤§wZ cÎ m¤§‡Ü †h ‡Kvb cÖkœ Avgv‡`i‡K wRÁvmv Ki‡Z cv‡ib| Avcwb hw` GB M‡elYvq Aš—©f~³ nb Avcbv‡K Aek¨B GB m¤§wZ cÎ mB K‡i ‡evSv‡Z n‡e †h Avcwb GB óvwW‡Z Ask MÖnb Ki‡Z Pvb|

GB M‡elYvq hv‡`i eqm 18 erm‡ii bx‡P Zviv GB m¤§wZ c‡Î AskMÖnb Ki‡Z cvi‡e bv| Gi cwie‡Z© Zv‡`i wcZv gvZvi m¤§wZ MÖnb Kiv n‡e Ges 8 erm‡ii Dc‡ii ev”Pv‡`i GB M‡elYvq Ask MÖn‡bi Rb¨ †gŠwLK m¤§wZ †bqv n‡e| GB m¤§wZ c‡Î Avcwb K_vwUi  A_© †h e¨w³ GB M‡elYvq Ask MÖnb Ki‡Q|

GB M‡elYvwU †Kb Kiv n‡”Q?

gvbyl `xN©w`b †_‡K msµvgK e¨vwa Øviv Avµvš—| GB ai‡bi msµg‡bi Rb¨ Avgv‡`i kix‡ii R¡xb Zv‡`i AvKv‡ii cwieZ©b K‡i‡Q| GB M‡elYvi D‡Ïk¨ n‡”Q cwi‡e‡ki Kvi‡b msµvgb e¨vwa wKfv‡e Avgv‡`i kix‡ii R¡xb‡K cÖfvweZ K‡i Zv ‡evSv| GB j‡¶¨, 50wU cwiev‡ii wcZv-gvZv Ges Zv‡`i mš—vb‡`i wbeÜb Kiv n‡e| Avgiv Avcbvi Mv‡ji wfZi †_‡K wW,Gb,G msMÖn Ki†ev| Avcbvi bvg Ges cwiPq GB bgybvi mv‡_ ‡Kv‡bvfv‡eB mshy³ Kiv n‡e bv| GB M‡elYvq AskMªn‡bi gva¨‡g Avcwb †Kvb mivmwi myweav cv‡eb bv, wKš‘ GB M‡elYvi djvdj msµvgK †iv‡M ms‡e`bkxjZvi mv‡_ RwoZ gvby‡li †R‡bwUK d¨v±i¸‡jv m¤ú‡K© Avgv‡`i Ávb‡K mg„× Ki‡e| GB Ávb Avgv‡`i‡K msµgK †ivM cªwZ‡iva A_ev wPwKrmvq mvnvh¨ Ki‡e|

†Kb Avcwb GB M‡elYvq AskMÖnb Ki‡eb? 

Avgiv i¨vbWg cÖwµqvi mvnv‡h¨ wgicy‡i emevmiZ e¨w³‡`i K‡qKRb‡K GB M‡elYvq Aš—©f~³ Ki‡ev

|  

KZw`b a‡i  Avcbv‡K GB M‡elYvq AskMÖnY Ki‡Z n‡e?  

GB M‡elYvq ïaygvÎ GKevi Avcbvi Mv‡ji wfZi †_‡K bgyYv msMÖn Kiv n‡e| Gi c‡i Avi †Kvb wKQy‡Z Aš—©f~³ n‡Z n‡e bv| 

GB M‡elYvq wK Ki‡Z n‡e?

Avgiv Avcbi eqm, RvwZMZ cwiPq, wj½ Ges kvixwiK Ae¯’v m¤ú‡K© Rvb‡Z PvB‡ev| Zvic‡i Avjv`v Avjv`v fv‡e 5wU big eªvk w`‡q Avcbvi Mv‡j wfZ‡i Dc‡i Ges bx‡P N‡l bgybv msMÖn Kiv n‡e| bgybvi mv‡_ Avcbvi bvg Ges cwiPq mshy³ Kiv n‡e bv| 

GB M‡elYvq AskMªn‡bi SuywK Ges m¤¢ve¨ Amyweavmg~n

Mv‡ji †fZi †_‡K bgybv msMªn Kiv m¤ú~Y© SuywKnxb| bgybv msMÖ‡ni mgq mvgvb¨ myomywoi gZ Abyf~wZ n‡e, wKš‘ †Kvb e¨v_v ev Amyweav n‡ebv| 

GB M‡elYv cÖK‡í Aš—©f~³ nIqvi m¤¢ve¨ myweavmg~n 

GB cÖK‡í AskMÖn‡bi gva¨‡g Avcwb mivmwi †Kvb myweav cv‡eb bv, wKš‘ Gi gva¨‡g cÖvß djvdj msµvgK †iv‡Mi cÖwZ ms‡e`bkxjZvi mv‡_ RwoZ gvby‡li RxbMZ Dcv`vb m¤ú‡K©  Avgv‡`i  Ávb‡K mg„× Ki‡e| GB Ávb Avgv‡`i  msµgY cÖwZ‡iva Ges cÖwZKv‡i mvnvh¨ Ki‡e|  

Avcbvi †MvcYxqZv wKfv‡e i¶v Kiv n‡e? 

Avgiv wbðqZv w`w”Q †h, Avcbvi KvR †_‡K msMªnxZ bgybv †Kvb e¨w³MZ mbv³Kvix Z‡_¨i mv‡_ mshy³ _vK‡e bv| Avcbvi `¯—LZ/e„×vs¸wji Qvc AbygwZ d‡g© _vK‡e, wKš‘ Zv Avcbvi †`qv bgybvi mv‡_ mshy³ _vK‡e bv|  

GB cÖK‡íi Z_¨ wKfv‡e fwel¨‡Z e¨envi Kiv hv‡e? 

GB cÖK‡íi Z_¨ A_ev bgybv fwel¨‡Z Ab¨vb¨ M‡elbvq e¨envi Ki‡j Avgiv wimvP© wiwfD KwgwU ev Bw_K¨vj wiwfD KwgwUi AbygwZ PvB‡ev| †mLv‡b †Kvb e¨w³MZ mbv³Kvix Z_¨ _vK‡e bv| 

AskMÖnb bv Kiv ev †h †Kvb mgq wb‡R‡K cÖZ¨vnvi Kivi AwaKvi 

GB M‡elYvq Avcwb †¯^”Qvq AskMÖnb Ki‡eb | Avcwb wb‡R‡K GB M‡elYv †_†K cÖZ¨vnvi K‡iI wb‡Z    cv‡ib| 

GB M‡elYvq Ask wb‡q Avcwb wK UvKv cv‡eb?    

GB M‡elYvq AskMÖn‡bi gva¨‡g Avcwb †Kvb UvKv cv‡eb bv| 

Avcbvi hw` M‡elYv m¤úwK©Z ‡Kvb cÖkœ ev wKQy Rvbvi _v‡K, Zvn‡j Kvi mv‡_ †hvMv‡hvM Ki‡eb? 

Avcwb Avcbvi ev Avcbvi ev”Pvi kvixwiK Amy¯’Zv ev M‡elYv m¤cwK©Z †h †Kvb cÖ‡kœi DZ—‡ii Rb¨ GLb wRÁvmv Ki‡Z cv‡ib ev cieZx©‡Z wb‡ævwjwLZ M‡elK‡`i ms‡M wgwUs Gi gva¨‡g ev e¨w³MZfv‡e cÖ‡kœi R‡b¨ mivmwi ev †Uwj‡dv‡b †hvMv‡hvM Ki‡Z cv‡ib| 

Wv: wdi‡`Šwm Kv‡`ix, weÁvbx j¨e‡i‡Uvwi mvBb‡mm wWwfmb, AvBwmwWwWAvi, we, gnvLvjx, †Uwj‡dvb bs 8860523-32; m¤cÖmvib bs 2431

Wvt dvwngv †PŠayix, mn‡hvMx weÁvbx wK¬wbK¨vj mvBb‡mm wWwfmb, AvBwmwWwWAvi,we, gnvLvjx, †Uwj‡dvb bs 8860523-32, m¤cÖmvib bs 2360

M‡elYvq AskMÖnbKvixi AwaKvi m¤§‡Ü Av‡iv wKQ~ Rvb‡Z PvB‡j Rbve Gg.G. Qvjvg Lv‡bi mv‡_, wbæwjwLZ wVKvbvq mivmwi ev †Uwj‡dv‡b †hvMv‡hvM Ki‡Z cv‡ib: †KvAwW©‡bkb KwgwU †m‡µUvwi‡qU, AvBwmwWwWAviwe, gnvLvjx, XvKv-1212, †Uwj‡dvb bs 8860523-32; m¤cÖmvib 3206|
Dc‡ii Z‡_¨i wfwZ—‡Z Avcwb A_ev Avcbvi †ivMx GB hw` GB M‡elYvq AskMÖnY Ki‡Z Pvb Zv n‡j wb‡Pi wbw`©ó ¯’v‡b Avcbvi ¯^v¶i/evg nv‡Zi e„×v½uywji Qvc w`b| Avgv‡`i mv‡_ mn‡hvwMZvi Rb¨ Avcbv‡K ab¨ev`|


 

‡ivMxi ¯^v¶i/






          ZvwiLt

evg nv‡Zi e„×v½uywji Qvc 


 Awffve‡Ki ¯^v¶i/ 






ZvwiLt

evg nv‡Zi e„×v½uywji Qvc 

 

¯^v¶xi ¯^v¶i/







ZvwiLt

evg nv‡Zi e„×v½uywji Qvc


 M‡elK ev Zvi cÖwZwbwai ¯^v¶i





ZvwiLt

ev”Pvi m¤§wZ (8-17 eQ‡ii ev”Pv, Aš—f~©³)

GB M‡elYvi M‡elK M‡elYvi Aš—f©~w³ m¤ú‡K© ev”Pvi mv‡_ Av‡jvPbv K‡i‡Qb Ges ev”Pv †gŠwLK m¤§wZ w`‡q‡Q| ev”Pvi Awffve‡Ki m¤§wZI Dc‡i ewb©Z Av‡Q| 


 M‡el‡Ki ¯^v¶i







ZvwiLt










¯^v¶xi ¯^v¶i







ZvwiLt

                                                         Appendix 3

                                                                           STUDY ENROLLMENT FORM

Protocol Title:  Long range haplotype testing to identify loci for positive natural selection in a population from an urban site in Dhaka, Bangladesh

Principal Investigators’ Names: Dr. Firdausi Qadri 

Organizations: Laboratory Sciences Division, ICDDR,B & Massachusetts General Hospital, Boston, Massachusetts, USA

This form is designed to assist with the enrollment of participants in the study. We seek to enroll parent-child trios (i.e. a mother, a father and one child) who are healthy at the present time. The child should be > 5 years of age. The trio should not knowingly be related to other trios that are enrolling in the study.

Family # _______________________________________

Ethnic background of family: _______________________

Individual#

Gender

Position in Family
1


 FORMCHECKBOX 
 male
 FORMCHECKBOX 
 mother




 FORMCHECKBOX 
 female
 FORMCHECKBOX 
 father






 FORMCHECKBOX 
 child

2


 FORMCHECKBOX 
 male
 FORMCHECKBOX 
 mother




 FORMCHECKBOX 
 female
 FORMCHECKBOX 
 father






 FORMCHECKBOX 
 child

3


 FORMCHECKBOX 
 male
 FORMCHECKBOX 
 mother




 FORMCHECKBOX 
 female
 FORMCHECKBOX 
 father






 FORMCHECKBOX 
 child

Specimens should be labeled with the family # and individual #, for example 1.1, 1.2, 1.3; 2.1, 2.2, 2.3 etc.

Appendix 4 Comments of External Reviewers

 Appendix 5

Response to External Reviewer’s Comments

These have been incorporated in the project and modifications made as suggested.

Response to Reviewer 1

Selection of family trios

This has now been added to the methods section (page 10, line 30)

Ethnic/genetic population in study area

For the purposes of genetic research, the Mirpur site is also advantageous because the population is non-migrating. We will only screen and enroll people of Bangladeshi/Bangali origin.
DNA from Buccal swabs

Previous successful work using DNA from buccal swabs have shown that  long-range haplotype methods can identify positive selection in the human genome. This was  based on results of swabs collected from only  30 parent-child trios and appeared to be sufficient DNA for the work. We anticipate that the collection of 50 parent-child trios in this study will provide adequate power to detect signals of positive selection in this population. This sample size also accounts for the possibility that the buccal swab DNA yield will be insufficient for genotyping on some study participants.

Response to Reviewer 2

None to the project

Check-List
CHECK-LIST FOR SUBMISSION OF RESEARCH PROTOCOL

FOR CONSIDERATION OF RESEARCH REVIEW COMMITTEE (RRC)

[Please check (X) appropriate box]

	1. Has the proposal been reviewed, discussed and cleared at the Division level?

	Yes
	 FORMCHECKBOX 

	No
	 FORMCHECKBOX 



	If No, please clarify the reasons:      


	2. Has the proposal been peer-reviewed externally? 

	Yes
	 FORMCHECKBOX 

	No
	 FORMCHECKBOX 



	If the answer is ‘No’, please explain the reasons:      


	If yes, have the external reviews’ comments and their responses been attached

	

	                        Yes             
	 FORMCHECKBOX 


	No
	 FORMCHECKBOX 


	3. Has the budget been cleared by Finance Department?

	Yes
	 FORMCHECKBOX 

	No
	 FORMCHECKBOX 



	If the answer is ‘No’, reasons thereof be indicated:      


	4. Does the study involve any procedure employing hazardous materials, or equipments?

	Yes
	 FORMCHECKBOX 

	No
	 FORMCHECKBOX 



	If  ‘Yes’, fill the necessary form.



	    ______________                                                                                                                _________                                                                                                                         Signature of the Principal Investigator
                                                                             Date                                                                          
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