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Genome Science in general and Human Genome in particular has initiated a 
new way of looking at modern biology. The current studies in Human Genome 
have united Genetics, Molecular Biology, Physiology, Computational and 
Structural Biology and Bioinformatics. After the assembly of genetic and 
physical maps followed by the process of annotation of genes, the on-going 
characterization of genotype-phenotype relationships has become possible. 
Human Genomics is working towards its use not only in understanding system 
biology better but also to address Public Health concerns, the issues addressed 
by the National Centre of Applied Human Genetics (NCAHG) as well. The Centre 
also encourages investigation into the ethical, legal and social aspects related to 
genomic research and pursues educational outreach activities in the subject. 
 

From a modest beginning in March 1980 at the Institute of Medical Sciences, 
Banaras Hindu University followed by the establishment of Human Genetics in 
a University setting at JNU since March 1989, we have progressed with 
conviction and innovation over more than two and a half decades. The 
University setting has provided a backup of infrastructural support, 
encouragement, freedom to work and a renewable resource of manpower of 
young enthusiastic students. 
 

The University Grants Commission (UGC) recognized and upgraded the Human 
Genetics Laboratory at the School of Life Sciences, J.N.U. to a National Centre 
of Applied Human Genetics (NCAHG) in April 2002 under New Schemes during 
IX Plan and has continued it through the X and the XI Plan as well after its peer 
review. On the basis of the progress the Centre has made, the Department of 
Biotechnology (DBT) Government of India, has sanctioned an infrastructure 
grant to carry out high-throughput SNP genotyping studies in human complex 
disorders. The Centre thus, has become one of the hubs in the country within 
Universities, to initiate training and research in the areas of Molecular Human 
Genetics, Genomics. We, at the NCAHG in SLS, JNU, emphasize on manpower 
development and research. In the process, NCAHG has emerged within the 
university set up as a centre to impart state of art training and carry out 
research in the field of Human Genomics and Health in general.  
 

The spirit of competitive research and confidence in imparting training to 
underprivileged in the modern areas of human genetics and genomics, 
developed with locally available talent and with the in-house training, has been 
very satisfying experience. NCAHG is in a position to project itself as an equal to 
others abroad and look for partnerships as an equal in future. NCAHG would 
like to instill this spirit in students and researchers who take the opportunity to 
imbibe the knowledge and technical knowhow established over three decades. 
The infrastructural facilities to support training and research are adequate for 
small numbers at a given time and need a well thought and planned input to 
expand further.  
 

We have been entertaining a floating population of trainees throughout the 
year. The facilities have been used for training high School students, graduates 
and postgraduates in sciences, engineering and medicine. The Centre plans to 
initiate public-awareness programmes in the subject by developing the 
educational material, and create linkages with national and international 
educational-research institutions and industries. Any support or collaboration 
in this direction is welcome by the Centre.   

 Prof. R.N.K. Bamezai 

          Coordinator
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We believe that serious progress in converting genomic data into biological knowledge will require 

assembling a small group of scientists who combine a diversity of skills in the form of collaborating faculty 

and resource persons, with a commitment to work closely together. Genomics research opens up new 

intellectual opportunities. It is felt that there is a need to strengthen the existing facilities of teaching and 

research in Human Genetics/Genomics, upgrade already existing skills and create linkages with existing 

and upcoming laboratories, centers, institutions and industries.  

The NCAHG includes in its vision creation of a repository of information about the variation in relevant 

DNA and gene sequences in different population groups within India and if possible in the neighboring 

countries to understand their role in Human Health and Disease. The Centre believes in executing an 

efficient workable outreach programme for the target groups ranging from scientific institutions to general 

public. The objective is to translate modern science and technology of human genomics to the public 

health.  

 

 

 

 

The National Centre of Applied Human Genetics (NCAHG) has set before itself the following objectives: 

 

1. Carry out focused research programmes and establish a network with National and International 

Educational and Research institutions for training, mutual co-operation and exchange of 

knowledge and material (wherever desired) in the area of HUMAN GENEITCS and GENOMICS. 

 

2. Transfer of skills and technology in the area of HUMAN GENETICS and GENOMICS to 

deprived and under-privileged centres and institutions all over the country. Popularize the subject 

of HUMAN GENETICS-GENOMICS AND ITS ROLE IN PUBLIC HEALTH and build bridges 

with other disciplines. 

 

3. Establish linkages and partnerships with the pharmaceutical and biotechnological industries to 

provide consultancy and/or hands-on-training; establish R&D setup in interested institutions and 

companies. 

 

4. Start a new discipline of 'Ayurvedomics' where prakruti fingerprints are correlated with molecular 

signatures. Validate the knowledge of traditional medicine. 

 

5. Encourage studies related to the Social, Psychological, Ethical and Legal aspects of Genomics and 

Modern Biology.  

 

 

 

 

 

Understanding the mechanisms behind Genetic Susceptibility to Complex Diseases: 
Infectious Diseases - Leprosy, Tuberculosis, Hepatitis ; Diabetes; and Cancer.  

 

Genomic Diversity, Disease Epidemiology and Public Health 
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1. Sharma S, Rai E, Sharma P, Jena M, Singh S, Darvishi K, Bhat AK, Bhanwer AJ, Tiwari PK, 

Bamezai RN. The Indian origin of paternal haplogroup R1a1(*) substantiates the autochthonous 

origin of Brahmins and the caste system. J Hum Genet. 2009;54(1):47-55.  
 

2. Bhattacharya P, Bamezai RK.  Biophysical studies with parallel stranded oligoduplex. Gene. 2009 

Feb 15;431(1-2):13-7. 
 

3. Gochhait S, Dar S, Pal R, Gupta P, Bamezai RN. Expression of DNA damage response genes 

indicate progressive breast tumors. Cancer Lett. 2009 Jan 18;273(2):305-11. 

 

4. Srivastava N, Gochhait S, de Boer P, Bamezai RN. Role of H2AX in DNA damage response and 

human cancers. Mutat Res. 2008 Aug 29. [Epub ahead of print} 

 

5. Sailesh Gochhait, Audesh Bhatt, Swarkar Sharma, Yoginder Pal Singh, Pawan Gupta and 

Rameshwar N.K. Bamezai. Concomitant presence of mutations in mitochondrial genome and p53 

in cancer development - a study in north Indian sporadic breast and esophageal cancer patients. 

Int. J. Cancer 2008 Dec 1;123(11):2580-6. 

 

6. Kumar R, Bhat A, Bamezai RN, Shamsi MB, Kumar R, Gupta NP, Ammini AC, Aron M,  Sharma 

RK, Dada R. Necessity of nuclear and mitochondrial genome analysis prior to assisted 

reproductive techniques/intracytoplasmic sperm injection. Indian J Biochem Biophys. 2007 

Dec;44(6):437-42. 
 

7. Srivastava N, Gochhait S, Gupta P, Bamezai RN. Copy number alterations of the H2AFX gene in 

sporadic breast cancer patients. Cancer Genet Cytogenet. 2008 Jan 15; 180(2): 121-8. 

 

8. Bhattacharya P, Sharma S, Gochhait S, Bamezai RN.  Biophysical characterization of double-

stranded oligonucleotides using ETBR and isothermal fluorescence spectroscopy: Implication for 

SNP genotyping. J Biochem Biophys Methods. 2008 Apr 24;70(6):1163-73. 

 

9. Kumar R, Bhat A, Bamezai RN, Shamsi MB, Kumar R, Gupta NP, Ammini AC, Aron M, Sharma 

RK, Dada R. Necessity of nuclear and mitochondrial genome analysis prior to assisted 

reproductive techniques/intracytoplasmic sperm injection. Indian J Biochem Biophys. 2007 Dec; 

44(6): 437-42. 

 

10. Sharma S, Rai E, Bhat AK, Bhanwer AS, Bamezai RN. A novel subgroup Q5 of human Y-

chromosomal haplogroup Q in India. BMC Evol Biol. 2007 Nov 19; 7:232. 

 

11. Gochhait S, Bukhari SI, Bairwa N, Vadhera S, Darvishi K, Raish M, Gupta P, Husain SA, 

Bamezai RN. Implication of BRCA2 -26G>A 5' untranslated region polymorphism in 

susceptibility to sporadic breast cancer and its modulation by p53 codon 72 Arg>Pro 

polymorphism. Breast Cancer Res. 2007;9(5):R71. 

 

12. Stephen P, Vijayan R, Bhat A, Subbarao N, Bamezai RN. Molecular modeling on pyruvate 

phosphate dikinase of Entamoeba histolytica and in silico virtual screening for novel inhibitors. J 

Comput Aided Mol Des. 2007 Aug 21. 

 

13. Rai E, Sharma S, Koul A, Bhat AK, Bhanwer AJ, Bamezai RN. Interaction between the UCP2-

866G/A, mtDNA 10398G/A and PGC1alpha p.Thr394Thr and p.Gly482Ser polymorphisms in 

type 2 diabetes susceptibility in North Indian population. Hum Genet. 2007 Dec;122(5):535-40. 
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14. Bhat A, Koul A, Rai E, Sharma S, Dhar MK, Bamezai RN. PGC-1alpha Thr394Thr and 

Gly482Ser variants are significantly associated with T2DM in two North Indian populations: a 

replicate case-control study. Hum Genet. 2007 Jun; 121(5): 609-14. 

 

15. Darvishi K, Sharma S, Bhat AK, Rai E, Bamezai RN. Mitochondrial DNA G10398A 

polymorphism imparts maternal Haplogroup N a risk for breast and esophageal cancer. Cancer 

Lett. 2007 May 8; 249 (2): 249-55. 

 

16. Bhat A, Koul A, Sharma S, Rai E, Bukhari SI, Dhar MK, Bamezai RN. The possible role of 

10398A and 16189C mtDNA variants in providing susceptibility to T2DM in two North Indian 

populations: a replicative study. Hum Genet. 2007 Feb; 120(6): 821-6.  

 

17. Malhotra D, Darvishi K, Lohra M, Kumar H, Grover C, Sood S, Reddy BS, Bamezai RN. 

Association study of major risk single nucleotide polymorphisms in the common regulatory region 

of PARK2 and PACRG genes with leprosy in an Indian population. Eur J Hum Genet. 2006 Apr; 

14(4): 438-42. 

 

18. Mohammad S, Taha A, Akhtar K, Bamezai RN, Baquer NZ. In vivo effect of Trigonella foenum 

graecum on the expression of pyruvate kinase, phosphoenolpyruvate carboxykinase, and 

distribution of glucose transporter (GLUT4) in alloxan-diabetic rats. Can J Physiol Pharmacol. 

2006 Jun;84(6):647-54. 

 

19. Mohammad S, Taha A, Bamezai RN, Baquer NZ (2005). Modulation of glucose transporter 

(GLUT4) by vanadate and Trigonella in alloxan-diabetic rats. Life Sci. 2006 Jan 18; 78(8): 820-4.  

 

20. Sharma S, Saha A, Rai E, Bhat A, Bamezai R. Human mtDNA hypervariable regions, HVR I and 

II, hint at deep common maternal founder and subsequent maternal gene flow in Indian population 

groups. J Hum Genet. 2005; 50(10): 497-506.  

 

21. Malhotra D, Darvishi K, Sood S, Sharma S, Grover C, Relhan V, Reddy BS, Bamezai RN. IL-10 

promoter single nucleotide polymorphisms are significantly associated with resistance to leprosy. 

Hum Genet. 2005; 118(2): 295-300. 

 

22. Wenger SL, Senft JR, Sargent LM, Bamezai R, Bairwa N, Grant SG. Comparison of established 

cell lines at different passages by karyotype and comparative genomic hybridization. Biosci Rep. 

2004; 24(6): 631-9. 

 

23. Arora R, Saha A, Malhotra D, Rath P, Kar P, Bamezai R. Promoter and intron-1 region 

polymorphisms in the IFNG gene in patients with hepatitis E. Int J Immunogenet.2005;32(3): 

207-12.  

 

24. Saha A, Dhir A, Ranjan A, Gupta V, Bairwa N, Bamezai R. Functional IFNG polymorphism in 

intron 1 in association with an increased risk to promote sporadic breast cancer. Immunogenetics. 

2005; 57(3-4):165-71.  

 

25. Gupta V, Arora R, Saha A, Dhir A, Kar P, Bamezai R. Novel variations in the signal peptide 

region of transforming growth factor beta1 gene in patients with hepatitis: a brief report from 

India. Int J Immunogenet. 2005; 32(2): 79-82. 

 

26. Mir MM, Dar NA, Gochhait S, Zargar SA, Ahangar AG, Bamezai RN. p53 mutation profile of 

squamous cell carcinomas of the esophagus in Kashmir (India): a high-incidence area. Int J 

Cancer. 2005; 116(1): 62-8. 

 

27. Malhotra D, Relhan V, Reddy BS, Bamezai R. TLR2 Arg677Trp polymorphism in leprosy: 

revisited. Hum Genet. 2005; 116(5): 413-5.  

 

28. Saha A, Sharma S, Bhat A, Pandit A, Bamezai R. Genetic affinity among five different population 

groups in India reflecting a Y-chromosome gene flow. J Hum Genet. 2005; 50(1): 49-51.  

 



  

29. Saha A, Bairwa NK, Bamezai R.Microsatellite instability: an indirect assay to detect defects in the 

cellular mismatch repair machinery. Methods Mol Biol. 2005; 291:293-302. 

 

30. Gupta V, Arora R, Ranjan A, Bairwa NK, Malhotra DK, Udhayasuriyan PT, Saha A, Bamezai R. 

Gel-based nonradioactive single-strand conformational polymorphism and mutation detection: 

limitations and solutions. Methods Mol Biol. 2005; 291:247-61. 

 

31. Anitha M, Kaur G, Baquer NZ, Bamezai R. Dominant negative effect of novel mutations in 

pyruvate kinase-M2. DNA Cell Biol. 2004; 23(7): 442-9. 

 

32. Bairwa NK, Malhotra D, Saha A, Bamezai R. A novel promoter polymorphism (-71C>T) in 

KRTHB6 gene in Indian population. Ann Genet. 2004; 47(2): 125-7.  

 

33. Khandpur S, Bairwa NK, Reddy BS, Bamezai R. A study of phenotypic correlation with the 

genotypic status of HTM regions of KRTHB6 and KRTHB1 genes in monilethrix families of 

Indian origin. Ann Genet. 2004; 47(1): 77-84. 

 

34. Mohamad S, Taha A, Bamezai RN, Basir SF, Baquer NZ. Lower doses of vanadate in 

combination with trigonella restore altered carbohydrate metabolism and antioxidant status in 

alloxan-diabetic rats. Clin Chim Acta. 2004; 342(1-2): 105-14.  

 

35. Saha A, Gupta V, Bairwa NK, Malhotra D, Bamezai R. Transforming growth factor-beta1 

genotype in sporadic breast cancer patients from India: status of enhancer, promoter, 5'-

untranslated-region and exon-1 polymorphisms. Eur J Immunogenet. 2004; 31(1): 37-42.  

 

36. Saha A, Bairwa NK, Ranjan A, Gupta V, Bamezai R. Two novel somatic mutations in the human 

interleukin 6 promoter region in a patient with sporadic breast cancer. Eur J Immunogenet. 2003; 

30(6): 397-400. 

 

37. Saha A, Udhayasuriyan PT, Bhat KV, Bamezai R. Analysis of Indian population based on Y-STRs 

reveals existence of male gene flow across different language groups. DNA Cell Biol. 2003; 

22(11): 707-19.  

 

38. Kumar H, Malhotra D, Goswami S, Bamezai RN. How far have we reached in tuberculosis 

vaccine development? Crit Rev Microbiol. 2003; 29(4): 297-312 (Review).  
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Awards 
 
 

1. Young Scientist Award to Ms. Geetanjali Sachdeva in the field of Medical Genetics by Indian Society 

of Human Genetics. 

 

2. Young Scientist Award to Ms. Anjana Saha in the field of Medical Genetics by Indian Society of 

Human Genetics. 

 

3. Young Scientist Award to Ms. Vibhuti Gupta in the field of Medical Genetics by Indian Society of 

Human Genetics. 

 

4. 2
nd

 Best Poster Prize in Biospark-2004 of School of Life Sciences - awarded to Ms. Madhuri 

Bhuvanagiri. 

 

5. 3rd Best Poster Prize in Biospark-2005 of School of Life Sciences - awarded to Md. Kamal Akhtar.  

 

6. Prof. G.P. Talwar, Gold Medal in the conferece on Recent advances and challenges in reproductive 

health research, from 19-21, February, 20007 at Indian Council of Medical Research, to Rakesh 

Kumar, AIIMS, New Delhi (the whole mitochondrial genome sequencing and interpretations done at 

NCAHG) .  

 

7. Best Paper Award in the XIII Annual Congress of the society of Andrology, India from 15-16 

December 2007 at National Institute of Health and Family Welfare to Rakesh Kumar, AIIMS, New 

Delhi (the whole mitochondrial genome sequencing and interpretations done at NCAHG).  

 

8. Best Oral Presentation Award in the SSFRR Satelite India 2008 Conference from 15 –16, December 

2008 at AIIMS to Rakesh Kumar, AIIMS, New Delhi (the whole mitochondrial genome sequencing 

and interpretations done at NCAHG).  

 

9. Best Poster Prize in International Conference on Medical and Community Genetics, Department of 

Haematology, PGIMER, Chandigarh, from Feb 15-17, 2008 to Prithvi Raj Sharma of Jiwaji 

University, Gwalior for the poster entitled ―Genetic Lineage and Susceptibility to Tuberculosis of 

Sahariya Tribe of Central India.‖ (a collaborative DBT funded project between NCAHG and Jiwaji 

University- work carried out at NCAHG). 

 

10. Best Poster Award in the International Symposium on ―Novel Stategies for Targeted Prevention and 

Treatment of Cancer‖, Jawaharlal Nehru University, New Delhi from December 19-20 to Vibhor 

Gupta. 

 

 

International Conferences/Workshops  
   

1. Mr. Swarkar Sharma, 1
st
 Asian Workshop on Genomics and Community Genetics at Shenzhen 

PKU-HKUST Medical Center, PR China (April 2004) (student working in collaboration with 

GNDU, Amritsar). 

2. Mr. Swarkar Sharma, 2
nd

 International Training Course on Bioinformatics at Institute of 

Biochemistry and Biophysics, University of Tehran, Iran (September 2004) (student working in 

collaboration with GNDU, Amritsar). 

ACHIEVEMENTS BY NCAHG STUDENTS, FELLOWS AND 
TRAINEES (2002-2009) 



  

3. Mr. Kamal Akhtar, Ph.D. student at JNU, attended International conference ―Oncogens and 

Growth control‖ held at EMBL, Heidelberg, Germany (May 2004).  

4. Mr. Ashish Dhir, a JRF, JNU, attended ICGEB-ESF workshop on ―The pathology of pre-mRNA 

splicing: diagnostic and mechanistic aspects‖ at ICGEB Trieste, Italy (April 2005). 

5. Ms. Madhuri Bhuvanagiri, a JRF, JNU, ICGEB-ESF workshop on ―The pathology of pre-mRNA 

splicing: diagnostic and mechanistic aspects‖ at ICGEB Trieste, Italy (April 2005). 

6. Mr. Kamal Akhtar, ICGEB-ESF workshop on ―The pathology of pre-mRNA splicing: diagnostic 

and mechanistic aspects‖ at ICGEB Trieste, Italy (April 2005).  

7. Mr. Dheeraj Malhotra, a Ph.D. atudent at JNU attended 46
th

 Annual Short Course in  ―Medical and 

Experimental Mammalian Genetics‖ at the Jackson Laboratory, Bar Harbor, USA (July 2005) 

8. Ms. Katayoon Darvishi, ICGEB-CEI Theoretical course in ―Molecular Aspects of Chromosomal 

Instability‖ at ICGEB Trieste, Italy (September 2005). 

9. Mr. Sailesh Gochhait, a Ph.D. student at JNU attended ICGEB-CEI Theoretical course in 

―Molecular Aspects of Chromosomal Instability‖ at ICGEB Trieste, Italy (September 2005). 

10. Ms. Katayoon Darvishi, a Ph.D. student at JNU attended 46
th

 Annual Short Course in  ―Medical 

and Experimental Mammalian Genetics‖ at the Jackson Laboratory, Bar Harbor, USA (July 2006) 

11. Mr. Sailesh Gochhait, a Ph.D. student at JNU attended 16
th

 Annual Short Course on  

―Experimental Genetics of the Laboratory Mouse in Cancer Research‖ at The Jackson Laboratory, 

Bar Harbor, USA (August 2007). 

12. Mr. Swarkar Sharma, ―Short course on complex traits‖ at The Jackson Laboratory, Bar Harbor, 

USA (11-17 October 2007) (accepted for the course with financial support but could not attend). 

13. Ms. Ekta Rai, ―Short course on complex traits‖ at The Jackson Laboratory, Bar Harbor, USA (11-

17 October 2007) (accepted for the course with financial support but could not attend). 

14. Mr. Swarkar Sharma, 57
th

 Annual meeting of American Society of Human Genetics, Sandiago, 

California, USA (24-27 October 2007) (accepted but could not attend). 

15. Ms. Ekta Rai, 57
th

 Annual meeting of American Society of Human Genetics, Sandiago, California, 

USA (24-27 October 2007) (accepted but could not attend). 

16. Mr. Prithivi Raj Sharma, 57
th

 Annual meeting of American Society of Human Genetics, Sandiago, 

California, USA (24-27 October 2007) (research in collaboration with Jiwaji University). 

 

 



  

National Conferences/Workshops with poster presentation  

 

1. Biosparks – The Annual Research festival of School of Life Sciences, JNU, New Delhi (February 

2002). 

 

2. Biosparks – The Annual Research festival of School of Life Sciences, JNU, New Delhi (February 

2003). 

 

3. An Indo-US workshop on ―Genetic Epidemeoloigical Methods For Dissection of Complex Human 

Genetic Traits‖ organized by Indian Statistical Institute, Kolkata and University of Pittsburg, USA 

(December 2003). 

 

4. XXIX Annual conference of Indian Society of Human Genetics, organized by Department of 

Human Genetics, NIMHANS, Banglore (January 2004).  

 

5. Biosparks – The Annual Research festival of School of Life Sciences, JNU, New Delhi (February 

2004). 

 

6. 28
th

 All India Cell Biology Conference & Symposium on ―Genome Biology‖ at National Center 

for Human Genome Studies and Research, Chandigarh (December 2004). 

 

7. An Indo-US Workshop on ―Genetic Epidermological Methods for dissection of complex Human 

Traits‖ organized by TCG-ISI Centre for Population Genomics (CpG), Kolkata, India and 

University of Pittsburgh, USA (December 2004). 

 

8. 24
th

 Annual Convention of Indian Association for Cancer Research & International Symposium on 

―Human papillomavirus and cervical cancer‖ at Institute of Cytology and Preventive Oncology, 

ICMR, Noida (February 2005). 

 

9. XXX Annual conference of Indian Society of Human Genetics, organized by Centre for Cellular 

and Molecular Biology, Hyderabad (February 2005).  

 

10. Biosparks –The Annual Research Festival of School of Life Sciences, JNU, New Delhi (March 

2005). 

 

11. An Indo-US Workshop on ―Genetic Epidermological Methods for dissection of complex Human 

Traits‖ organized by TCG-ISI Centre for Population Genomics (CpG), Kolkata, India and 

University of Pittsburgh, USA (December 2005). 

 

12. Biosparks –The Annual Research Festival of School of Life Sciences, JNU, New Delhi (February 

2006). 

 

13. XXXII Annual conference of Indian Society of Human Genetics, organized by IICB, Kolkata 

(February 2007) 

 

14. Biosparks  –The Annual Research Festival of School of Life Sciences, JNU, New Delhi (February 

2007). 

 

15. Biosparks  –The Annual Research Festival of School of Life Sciences, JNU, New Delhi (March 

2008). 

 

16. International Symposium on ―Novel Stategies for Targeted Prevention and Treatment of Cancer‖, 

Jawaharlal Nehru University, New Delhi 



  

 
 

 

M.Phil./Ph.D. Students 
 

1.Dr. N.K. Bairwa (Ph.D., 2003, SLS, JNU) 

TITLE: ―Low resolution mapping of chromosome 17p13 and 17q21-24 regions by loss of heterozygosity 

(LOH) in sporadic breast tumors and its correlation with clinical parameters‖. 

2. Dr. Reetakshi Arora (Ph.D., 2003, SLS, JNU) -under co-supervision of Dr. P.C.Rath 

TITLE: ―Study of T-cell response to HEV-antigens in patients with acute hepatitis - genotyped for 

cytokines‖. 

3. Md. Kamal Akhtar (M. Phil., 2003, SLS, JNU) 

TITLE: ―Expression profile and activity of PK-M2 isoenzyme in growing lymphocytes In-Vitro‖. 

4. Rahul Dev Malange (M. Phil., 2004, SLS, JNU) 

TITLE: ―Characterization of MCF-7 cell line with STS markers located on chromosome 16 and 17 p and q 

arms‖. 

5. Audesh Bhat (M. Phil., 2004, in collaboration-Dept. of Biotechnology, Jammu University) 

TITLE: ― Y-Chromosomal diversity in Kashmiri Pandits‖. 

6. Dr. Sameer Mohammad (Ph.D., 2004, SLS, JNU)-under co-supervision (student of Prof. Najma Zheer 

Baquer) 

 TITLE: ―Regulation of pyruvate metabolism and modulation of glucose transporter (GLUT4) in 

experimental diabetes‖. 

7. Dr. Vibhuti Gupta (Ph.D., 2005, SLS, JNU)  

TITLE: ―Genetic susceptibility to hepatitis B: role of functional polymorphisms in regulatory regions of 

Fas, Tgf-Beta1, Il-6 and Tnf-Alpha‖. 

8. Dr. Dheeraj Malhotra (Ph.D., 2005, SLS, JNU) 

TITLE: ―Genetic predisposition to leprosy: study of functional polymorphisms in candidate genes involved 

in innate and adaptive immunity in leprosy‖. 

9. Dr. Md. Kamal Akhtar (Ph.D., 2007, SLS, JNU) 

TITLE: ―In-Vitro characterization of missence mutations in Inter Subunit Contact Domain (ISCD) region of 

Human Pyruvate Kinase-M2 isoenzyme‖. 

10. Dr. Katayoon Darvishi (Ph.D., 2007, SLS, JNU) 

TITLE: ―Study of allelic imbalance in  16p13.3, 16q24 chromosomal regions and mitochondrial genome in 

human sporadic breast cancer and its correlation with clinical parameters ― 

11. Dr. Audesh Bhat (Ph.D., 2008, in collaboration- Dept. of Biotechnology, Jammu University) 

TITLE: ―Genetic diversity and Susceptibility towards type II diabetes in some population groups of Jammu 

and Kashmir‖ 

12. Dr. Swarkar Sharma (Ph.D., 2008, in collaboration- Deparment of Human Genetics, Guru Nanak 

Dev University) 
TITLE: ―Genetic Diversity and Screening of Type 2 Diabetes Susceptibility in Different Population Groups 

of Northwest India‖. 

13. Dr. Sailesh Gochhait (Ph.D., 2008, SLS, JNU) 

TITLE: ―Genotypic and Expression status of Homologous Recombination – Double strand break (HR –

DSB) repair pathway genes in Sporadic Breast Cancer patients ‖ 

14. Dr. Ekta Rai (Ph.D., 2008, in collaboration-Deparment of Human Genetics, Guru Nanak Dev 

University) 
TITLE: ―Analysis of Genetic Determinants and their Susceptibility to Type 2 Diabetes Mellitus in 

Northwest Indian Populations‖. 
 

 

Human Resource Development (2002-09) 
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Training of Manpower 
 

The Centre has taken initiative from the day it was sanctioned to train the deserving and needy students and 

researchers. Following schematic diagram provides an overview of the background of the trainees and the 

large number (289) trained by the Centre within a short span of five years. 

 

SCHEMATIC DIAGRAM SHOWING THE CATEGORIZATION OF TRAINEES - 289 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Students Trained by NCAHG

61

22

32154

8
12

M.Sc. Students Outside JNU

M.Sc. Students Inside JNU

B.Sc. Students

Trainees (< a week)

Ph.D. Students

Others

 

M.Sc. Students Outside JNU 61 

M.Sc. Students Inside JNU 22 

B.Sc. Students 32 

Trainees (< a week) 154 

Ph.D. Students 8 

Others 12 
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PLACEMENT OF NCAHG STUDENTS 

FROM 2002-2009 

Number of Students Trained in NCAHG (Bi-Yearly) 

2003 2004 2005 2007 2008 

Dr. N.K. Bairwa 

South Carolina University 

USA 

 

Dr. Reetakshi Arora 

USA 

 

Md. Kamal Akhtar 

(M.Phil) 

 

Dr. Vibhuti Gupta 

TIFAC 

 

 

Dr. Dheeraj Malhotra 

Cold Spring Harbor, 

USA 

USA 

Rahul Dev Malange 

(M. Phil.) JNU 

(Pursuing Ph.D.)  

 

Dr. Sameer Mohammad  

USA 

Dr. Md. Kamal Akhtar 

Washington University,  

USA 

 

Dr. Katayoon Darvishi 

Harvard Medical School, 

USA 

Dr. Audesh Bhat 

Canada 

 

Dr. Swarkar Sharma 

Southwestern Medical 

Cetre, Dallas, USA 

 

Dr. Sailesh Gochhait 

ABI-LabIndia Pvt. Ltd. 

 

Dr. Ekta Rai 

Southwestern Medical 

Cetre, Dallas, USA 

 



  

 

Outreach Programmes 

                The schematic diagrams provide an overview 

 

 

 

 

2002-03 

2003-04 

2004-05 

One of the approaches of the Centre 

has been to enthusiastically get 

involved in delivering Scientific and 

Popular Lectures mostly at 

underprivelleged institutions and in 

conferences/symposia and workshops. 

We at NCAHG have reealised the 

importance of increasing awareness 

about the subject of Human Genomics 

in basic sciences and public health. 

An initiative has been taken to 

establish Linkages with other 

Laboratories / Centres / Research 

Institutes and Universities to forge 

ahead with joint programmes and 

attract students / interested teachers to 

come to the Centre for training and 

Continuing Educational Programme.  
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Lectures/ 

Seminars 

 

2006-07 

2006-07 

SGPGI, Lucknow 

20
th

 May 2006 

Jiwaji University, 

Gwalior 

2
nd

 June 2006 

University of 

Kashmir 

5
th

 June 2006 

Dental College, 

Lahore Pakistan 

3
rd

 Nov 2006 

Paavara Institute 

of Medical 

Sciences 

PIMS, Loni 

29
th

 Nov 2006 

Punjab University, 

Chandigarh 

11
th

 Dec 2006 

Jammu University 

19 - 20
th

 Dec 2006 

CBI, New Delhi 

17
th

 Jan 2007 

ISHG, Kolkata 

14 - 16
th

 Feb 2007 

Sri Sathya Sai 

University 

10
th

 Mar 2007 



  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 

 

 

 

 

 
Lectures/ 

Seminars 

 

2007-08 

2007-08 

University of 

Kashmir 

14
th

 May 2007 

Puri, Orrissa  

20 -22
nd

 June 2007 

Academic Staff College 

One Lecture 

24
th

 August 2007 

King George 

Medical College, 

Lucknow 

16
th

 Oct 2007 

MGNIRSA, 

Hyderabad 

26
th

 Oct 2007 

Inter University 

Centre, New Delhi 

30-31
th

 Oct 2007 

Academic Staff College 

One Lecture 

5
th

 Nov 2007 

Mirinda House, New Delhi 

21
st
 Nov 2007 

Theran, Iran 

24 - 26
th

 Nov 2007 

PGIMS, Rohtak 

9
th

 Jan 2008 

C.C.S. University, 

Meerut 

28
th

 Oct 2007 

Academic Staff College 

One Lecture 

14
th

 Jan 2008 

Punjab University, 

Chandigarh 

17
th

 Jan 2008 

ISHG, Andhra 

University, 

Visakhapatnam 

11 - 13
th

 Feb 2008 

GNDU, Amritsar 

19
th

 Feb 2008 



  

 

 

 

 
 

 

The objective is to carry out focused research programmes and establish nationwide linkages and 

partnerships. In this direction NCAHG has made significant progress by establishing collaboration and 

linkages with Hospitals, Universities and the Industries/companies. 

Collaborations & Training Programmes conducted for 
Universities, Hospitals & Industries 

Our Collabrators 

Hospitals: 
MAMC, LNJP Hospital, Rajiv Gandhi 

Cancer Hospital and Research Institute, 

Dharamshilla Cancer Hospital & 

Research Institute, R&R Army Hospital,  

RBTB Hospital, AIIMS and several 

State level medical colleges/hospitals 

 

Universities: 
GNDU, Jammu University, Kashmir 

University, Garhwal University, 

Jiwaji University Gwalior, Benaras 

Hindu University, Utkal University, 

Jamia Milia Islamia, Jamia 

Hamdard,. 

 Companies: 
Applied Biosystems/LabIndia Pvt. Ltd. 

Sigma Aldrich Chemicals Pvt. Ltd. 

Sequenome Inc. , USA. 

 
NCAHG 



  

India represents one of the most interesting and an 

important global region in the present world 

because of its great ethnic diversity. By the year 

2030, it has been predicted that approximately 79.4 

million people in India, will be suffering from 

diabetes mellitus with its high prevalence in urban 

populations. The alarming rise of diabetes and 

genetics playing a major role for its susceptibility, it 

is of extreme importance to know the genetic status 

of Indian populations, for its timely and proper 

management before it attains the state of epidemic 

in the region. 

. 

Objectives 
 

To investigate the extent of genetic 

heterogeneity that underlies 

susceptibility to Type 2 Diabetes in 

different Indian population Groups 

TYPE 2 DIABETES SUSCEPTIBILITY GROUP 

Research Activities of Different Groups 

 

 

 



  

The role of mitochondria in causing diseases is becoming 

evident and is largely attributed to its property of reactive 

oxygen species (ROS) production. In the context of 

diabetes, ROS is suggested to trigger different forms of 

insulin resistance. The suggestive role of a mtDNA variant 

G10398A in increasing ROS production and the impaired 

response to oxidative stress due to T16189C variant is 

worth addressing as genetic susceptibility factors in type 2 

diabetes mellitus (T2DM). A statistically significant 

association was observed for 10398A allele in two 

unrelated cohorts [cohort1 (OR = 2.67 95% CI 1.77–4.00); 

cohort2 (OR = 1.76 95%CI 1.12–2.77)]. The analysis of 

G10398A/T16189C haplotypic combinations revealed that 

10398A/16189C haplotype provides a risk in both the 

cohorts. To sum up the study suggested that 10398A and 

16189C alleles provide susceptiblity to T2DM 

independently as well as together. 

 

Two PGC1A variants Thr394Thr  (rs2970847) and 

Gly482Ser (rs8192678) were genotyped in 822 subjects 

(351 T2DM cases and 471 controls) from two North 

Indian populations, represented as Group 1 (Kashmir 

population) and Group 2 (Punjab and Jammu 

population). Both Groups 1 and 2 showed a significant 

association of Thr394Thr variant with T2DM after 

applying Bonferroni corrections. Mitochondrial genetic 

backgrounds observed in association with T2DM in our 

earlier study, when studied in combination with PGC1A 

variants, showed an increased prevalence in controls 

with mt10398G and 16189T along with G/G genotype 

background at the two polymorphic loci of PGC1A. 

These observations suggest that the two genotype 

backgrounds together could provide protection against 

T2DM. 

 

In the recent past, as a possible role of 10398A and 

16189C mtDNA and PGC1a p.Thr394Thr 

(rs2970847) and p.Gly482Ser (rs8192678) variants 

was observed. These initial observations 

encouraged the group to look at the candidate genes 

in combination with –866G/A (rs659366) 

polymorphism in uncoupling protein 2 (UCP2) in a 

single study of a relatively large sample size, 

constituted of both the cohorts, to unravel an 

interesting outcome of an additive interaction in-

between the studied genes. In a total of 1,686 

individuals (762 cases and 924 controls) belonging 

to Indo-European linguistic group from North India, 

a comparison of risk genotype combinations against 

the protective genotypes showed a highly signifcant 

diference and increased ORs. In a complex disease, 

it is always encouraging to find an additive 

interaction of multiple small  of the studied 

candidate gene variations. 

 

 

 

 

 

 



  

Future Plans: 

 

We have the prospects of being supported by DBT for an Inter-Institutional collaborative project to study 

various population groups of North West India to unravel genotypes providing susceptibility or resistance to 

T2DM. The proposed study aims to screen SNPs and their haplotypes wherever appropriate from the following 

worldwide known major T2DM associated genes: INS, INSR, IRS1, PI3-K, PPIG.GM, PTP1B, PPARg and 

PGC1a, KJCN11, ABCC8, CAPN10, SIRT1 and TCF7L2. The future studies would focus on on the candidate 

SNPs with high association observed in genome wide association studies and the SNPs of functional implication 

in the pathway biology of type 2 diabetes. 

The long term objective of creating a collaborative programme between the Biotechnology/Biochemistry and 

Zoology departments of Jammu university and the Human Genetics and Molecular Biology and Biochemistry 

departments of GNDU, Amritsar , is to initiate a sustainable linkage between different institutions, extendable 

with time to other regions of the country, in the area of molecular epidemiology of diabetes and its prevention 

and cure. 

 

 
 

 

Publications: 

 

Bhat A, Koul A, Sharma S, Rai E, Bukhari SI, Dhar MK, Bamezai RN (2007).  The possible role of 10398A 

and 16189C mtDNA variants in providing susceptibility toT2DM in two North Indian populations: a replicative 

study. Hum Genet; 120(6): 821-6.  

 

Bhat A, Koul A, Rai E, Sharma S, Dhar MK, Bamezai RN (2007).  PGC-1alpha Thr394Thr and Gly482Ser 

variants are significantly associated with T2DM in two North Indian populations: a replicate case-control study. 

Hum Genet. 121(5):609-14.  

 

Rai E, Sharma S, Koul A, Bhat A, Bhanwer AJS, Bamezai R (2007). Interaction between the UCP2–866G/A, 

mtDNA 10398G/A and PGC1 p.Thr394Thr and p.Gly482Ser polymorphisms in type 2 diabetes susceptibility 

in North Indian population. Hum Genet. 122(5):535-40. 

 

Database submissions: 

 

NCBI dbSNP submissions (BUILD 127): ss65917443: Novel polymorphism in the 5'utr region of Human 

SIRT1  

gene (at position -863), probably a HNF-1alpha (Hepatocyte Nuclear Factor 1alpha) binding site. 

 

 



  

 

SPORADIC BREAST CANCER GROUP 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

The absence of mutation or promoter 

hypermethylation in the BRCA2 gene in the 

majority of breast cancer cases has indicated 

alternative ways of its involvement, deregulated 

expression being one possibility. We have shown 

how a polymorphism in the 5' untranslated region 

(UTR) of BRCA2 can serve as one such factor. 

Based on the hypothesis that variants of genes 

involved in the same pathway can influence the 

risk provided for breast cancer, the status of p53 

codon 72 polymorphism was also investigated and 

a possible interaction between the polymorphisms 

was examined. The luciferase reporter assay 

followed by RNA secondary structure analysis was 

used for the functional characterization of -26 5' 

UTR G>A polymorphism in BRCA2. The 

genotype and the allele frequency for the 

polymorphisms was determined and relative risk 

adjusted for age calculated in a case-control study 

of 576 individuals (243 patients and 333 controls) 

from north India. -26 G>A SNP in the 5' UTR of 

BRCA2 was found to be functional, where the A 

allele increased the reporter gene expression by 

two fold than the alternative G allele in MCF-7 (P 

= 0.003) and HeLa (P = 0.013) cells. RNA 

secondary structure analysis by two different 

programs predicted the A allele to alter the stability 

of a loop in the vicinity of the translation start site. 

Its direct implication in breast cancer became 

evident by a case-control study in which the 

heterozygous genotype was found to be protective 

in nature (Pheterozygote advantage model = 0.0005, odds 

ratio [OR] = 0.5, 95% confidence interval [CI] = 

0.4 to 0.8), which was further supported by trends 

observed in a genomic instability study. The p53 

codon 72 Arg homozygous genotype was found to 

be over-represented in patients (P = 0.0005, OR = 

2.3, 95% CI = 1.4 to 3.6). The interaction study 

indicated an increased protection under 

simultaneous presence of protector genotypes of 

both the polymorphic loci (P = 0.0001, OR = 0.2, 

95% CI = 0.1 to 0.4). Our study shows that -26 5' 

UTR polymorphism in BRCA2 can modulate the 

fine-tuned regulation of the multifunctional gene 

BRCA2 and renders risk or protection according to 

the genotype status in the sporadic form of breast 

cancer, which is further influenced by the germline 

genetic backgrounds of codon 72 polymorphism of 

p53. Breast Cancer Res. 2007;9(5):R71 
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The age-standardized incidence rate of 37.4 per 100,000 

in females makes breast cancer the most common 

malignancy among women worldwide. The incidence of 

cancer and other chronic diseases is increasing in 

developing countries, like India, owing to increased life 

expectancy and changes in risk factors that are 

concomitant with economic development. In India, the 

overall incidence rate is next to that of utero-cervical 

cancer. Although major advances have been made in the 

early detection and treatment of breast cancer, little is 

understood regarding its etiology, biology or the events 

underlying its development, especially in the sporadic 

forms, representing 90% of breast cancer patients. One 

of the challenges is to understand the reasons behind the 

clinical and histopathological heterogeneity encountered 

in the disease worldwide. What is intriguing in India is 

the young age of onset? 

Objectives 
Hunt for new tumor suppressor genes by LOH 

mapping. Identify specific loci that are involved in 

cancer promotion and progression, with key roles in 

the pathway biology of cell survival and death, 

DNA repair and genomic stability, cell-cycle 

control and immunomodulation. Create a repository 

of information for distinct molecular signatures for 

appropriate intervention.  

 

A.

B.

(i)           (ii)          (iii)       (iv)

A.

B.

(i)           (ii)          (iii)       (iv)   



In addition to being a structural component of 

chromatin, histone H2AX also has an important 

role in preserving genetic integrity. The histone 

H2AFX gene maps to the chromosome region 

11q23.2 ~11q23.3 that is deleted in most human 

cancers. Mouse model studies also have clearly 

shown its involvement in tumorigenesis in a 

dosage-dependent manner. Therefore, in this study, 

DNA from paired sporadic breast cancer tissues 

was systematically screened for gene mutations and 

changes in gene copy numbers. Although whole 

H2AFX gene scans showed an absence of mutation 

in the studied samples, the H2AFX gene copy 

number was altered in 37% of tumor samples. 

Furthermore, a twofold reduction in gene copy 

number in the MCF7 cell line strongly suggested 

the involvement of H2AFX alteration in breast 

carcinogenesis. Analysis of clinicopathologic 

association revealed a convincing correlation with 

positive estrogen/progesterone receptor status. To 

our knowledge, this is the first report of a change in 

H2AFX gene copy number in human cancer. 

Cancer Genet Cytogenet. 2008, 180:121-8. 

 

     

 

 

 

 

 

 

 

 

 

 

 

 

 

 
The role of DNA damage response (DDR) genes 

has been shown to be critical for development of 

various cancers, including that of breast. To assess 

how the abnormal expression of DNA damage 

response genes correlate with oncogenesis, we 

analyzed mRNA levels of ATM-CHK2-p53 axis in 

65 sporadic breast tumors by real-time PCR 

followed by evaluation of p53 protein and its 

activation status in representative samples. 

Univariate analysis showed a significantly higher 

transcript level for ATM (P=0.002), MDM2 

(P=0.015) and p21 (P=0.013) in stage 1 tumors 

when compared against the rest of the tumors 

belonging to later stages. Although p53 transcript 

levels showed the characteristic increase in stage 1, 

a four fold increase of p53 in N3 tumors than other 

nodal stages (P=0.0007) significantly increased its 

expression in stage 3B. The accumulated p53 at 

stage 3B, confirmed also at the protein level 

(P=0.012), was rendered nonfunctional by reduced 

p53 activation (p-p53Ser15; P=0.00007) or 

increased rate of mutation, substantiated further by 

the corresponding failure of upregulation of 

downstream genes, MDM2 and p21. We conclude 

that the stage-specific DDR expression signature 

provides another clue as a prognostic marker for 

the nature of tumor growth; and its possible 

therapeutic implications need to be studied. 
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Mitochondrial DNA alterations in recent years 

have been suggested as modifier events, providing 

a possible proliferative advantage to the tumor 

cells. In order to provide an insight into these 

processes of tumorigenesis, a study of whole 

mitochondria genome was conducted in 134 tissue 

samples obtained from two unrelated cancers 

(tumor and adjacent normal tissues from 36 breast 

cancer and 31 ESCC patients) with known p53 

somatic mutation background. Fifteen of 36 

(41.66%) breast and 12 of 31 (38.71%) ESCC 

tumors were found to contain at least one mtDNA 

somatic mutation, which correlated significantly 

with the presence of somatic mutation in DNA 

binding domain of the p53 gene (Breast cancer, 

P=0.006; ESCC, P=0.002). Interestingly, mutations 

in the non D-loop region of the mtDNA contributed 

significantly (Breast cancer, P=0.004; ESCC, 

P=0.032) in comparison to the hotspot-D-Loop-

region. Mutations in p53 and mtDNA alone or in 

concomitance showed a trend of association with 

poor prognosis in breast cancer i.e., with the 

advanced stage, grade and the ER/PR negativity. 

We suggest that such a concomitant presence 

somatically helps in cell survival and tumorigenic 

growth. Also, apparently the susceptibility to 

tumorigenesis, provided by the 10398A bearing N 

haplogroup genetic background, is further 

facilitated by the presence of novel and pathogenic 

germline mutation in mtDNA. However, it is not 

clear if there is any role played by the 

mitochondrial germline profile in generating 

somatic alterations both in mtDNA and p53 gene, 

an aspect that needs to be addressed in future. 

 

 

 

 

 

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

The role of mitochondria, however, in cancer 

development has been in question recently  which 

has made it pertinent to analyze the data and test 

the hypotheses by conducting fresh case-control 

studies. We, therefore, made an attempt to validate 

the exclusive presence of mtG10398A (Ala-->Thr) 

polymorphism in a haplotype constituting mtDNA 

haplogroup N and its sublineages, imparting this 

group a higher risk for breast cancer, based on the 

re-analyses of approximately 1000 complete 

human mtDNA sequences worldwide and collated 

information on 2334 individuals belonging to 18 

regions in India. The conclusion drawn of 

mt10398A allele providing a risk towards cancer is 

confirmed in a case-control comparison study of 

124 sporadic breast cancer patients and 273 

controls; and 55 squamous cell carcinoma of 

esophagus, ESCC, and 163 controls, matched for 

age, ethnicity and sex from north India. It was 

further apparent from the study that such a mtDNA 

polymorphism background provided a higher risk 

for the cancers of the tissues which could be 

affected by environmental insults directly as in the 

ESCC, observed with a high acquired (somatic) 

rate of mutation in p53 when compared to the 

breast cancer, suggesting that the mtDNA variants 

that arose as energetic adaptations, influence our 

health differentially under different environment 

conditions and a given genetic background of the 

mt genome. Cancer Lett. 2007, 249(2):249-55. 
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The whole mitochondria genome studies by us has further proved the importance of both germline and somatic 

genetic backgrounds of this organelle along with the p53 somatic mutation status. We have observed a 

concomitant presence of mutations in mitochondrial genome and p53 in cancer development in north Indian 

sporadic breast and esophageal cancer patients. Int. J.Cancer. 2008 (in Press). 

 

Ongoing studies 

 
The human chromosome 17 being a gene rich 

chromosome has several genes that are implicated 

in cancer such as TP53, BRAC2, HIC1, RARA etc. 

Also, the complex rearrangement and duplication 

structure of the chromosome predisposes it to non-

allelic homologous recombination (NAHR), 

resulting in DNA rearrangements that cause several 

well-studied microdeletion disorders involving 

17p12, 17p11.2, 17p13.3, 17q11.2 and 17q21.3. 

Low resolution mapping, in a pair study to analyze 

the allelic instability, revealed a high LOH/MSI in 

D17S934 in breast cancer patients. Absence of any 

annotated/hypothetical genes around ~100kb 

upstream and downstream to D17S934 in Build 33 

till Build 36.2 of human genome draft made the 

region interesting for further investigations. 

Upstream and downstream to D17S934, a 4 kb 

region, was thus subjected to gene prediction 

software, ORF finder, splicing site finder, miRNA 

predictions and so on to identify possible 

functionally relevant region. Amplification 

followed by SSLP and sequencing of the 2nd exon 

of one of the predicted genes revealed a 39bp 

deletion/duplication, ~2kb downstream to D17S934 

marker which also showed allelic imbalance (LOH 

and MSI), highlighting its role in cancer 

pathogenesis.  Further, striking differences in 

stability were observed between the alleles cloned 

into a high and a low copy number plasmids in a 

generation study. The deletions/duplication 

mapped to stable hairpin structures when analyzed 

by a predicted secondary structure of the single 

stranded DNA. Our observations suggest that such 

genomic regions with complex genomic 

architecture could result in genomic instability, 

under a probable replications stress, a situation 

prevalent in tumor evolution as well. Also, in the 

miRNA prediction studies, four miRNA were 

identified within 500bp upstream and downstream 

to D17S934 marker. Studies are on-going to 

analyze the predicted miRNA and to extrapolate its 

function. Further studies related to genotype and 

expression status of DDR and apoptotic pathway 

related genes are under study in sporadic breast 

cancer patients. Attempts are made to dissect out 

epigenetic influences in the regulation of these 

genes in the process of  development of sporadic 

breast cancer. 
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LOH AND MSI

LOH

MSI
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Future Plans: 

We plan to carry out microarray based highthroughput expression studies followed by silencing of relevant 

candidates in in-vitro system for complete biological analysis and as drug targets. 

 

Publications: 

 

1. Sailesh Gochhait, Audesh Bhatt1, Swarkar Sharma, Yoginder Pal Singh, Pawan Gupta and Rameshwar 

N.K. Bamezai. Concomitant presence of mutations in mitochondrial genome and p53 in cancer 

development - a study in north Indian sporadic breast and esophageal cancer patients. Breast Cancer 

Res. 2008 (in Press). 
2. Srivastava N, Gochhait S, Gupta P, Bamezai RN. Copy number alterations of the H2AFX gene in 

sporadic breast cancer patients. Cancer Genet Cytogenet. 2008 Jan 15; 180(2): 121-8. 

3. Gochhait S, Bukhari SI, Bairwa N, Vadhera S, Darvishi K, Raish M, Gupta P, Husain SA, Bamezai 

RN. Implication of BRCA2 -26G>A 5' untranslated region polymorphism in susceptibility to sporadic 

breast cancer and its modulation by p53 codon 72 Arg>Pro polymorphism. Breast Cancer Res. 

2007;9(5):R71. 

4. Darvishi K, Sharma S, Bhat AK, Rai E, Bamezai RN. Mitochondrial DNA G10398A polymorphism 

imparts maternal Haplogroup N a risk for breast and esophageal cancer. Cancer Lett. 2007 May 8; 

249 (2): 249-55. 
5. Wenger SL, Senft JR, Sargent LM, Bamezai R, Bairwa N, Grant SG. Comparison of established cell 

lines at different passages by karyotype and comparative genomic hybridization. Biosci Rep. 2004; 

24(6): 631-9. 

Interferon (IFN)-gamma is an important Th1 cytokine, 

which plays a role in immune surveillance and anti-tumor 

activity. A case-control study involving sporadic breast 

cancer patients and healthy controls was carried out to 

explore if the genotype variation of a proposed non-

specific enhancer element with a dinucleotide (CA)n repeat 

in intron 1 has a role in the susceptibility to promote 

sporadic breast cancer. 

 

Genotype analysis carried out by single-strand length 

polymorphism and confirmed by sequencing showed an 

increased frequency of (CA)12 allele and decreased 

frequencies of (CA)15 and (CA)>15 alleles in sporadic 

breast cancer patients as compared to controls.  

 

In vitro reporter assays for (CA)12 and (CA)15 

alleles suggested these to be associated with 

decreased and increased expressions, respectively, 

suggesting the (CA)12/(CA)12 background to act as 

one of the factors that could lead to low production 

of IFN-gamma. The study concludes that such a 

genetic background for a proposed non-specific 

enhancer element with (CA)n repeat within intron 1 

of the IFNG gene might put the individuals with 

this genotype at higher risk to promote the 

development of sporadic breast cancer due to a 

resultant compromised immune surveillance. (Saha 

et al. 2005) 

 

 

 



  

6. Saha A, Dhir A, Ranjan A, Gupta V, Bairwa N, Bamezai R. Functional IFNG polymorphism in intron 

1 in association with an increased risk to promote sporadic breast cancer. Immunogenetics. 2005; 

57(3-4):165-71.  

7. Mir MM, Dar NA, Gochhait S, Zargar SA, Ahangar AG, Bamezai RN. p53 mutation profile of 

squamous cell carcinomas of the esophagus in Kashmir (India): a high-incidence area. Int J Cancer. 

2005; 116(1): 62-8. 

8. Saha A, Gupta V, Bairwa NK, Malhotra D, Bamezai R. Transforming growth factor-beta1 genotype in 

sporadic breast cancer patients from India: status of enhancer, promoter, 5'-untranslated-region and 

exon-1 polymorphisms. Eur J Immunogenet. 2004; 31(1): 37-42.  

 

9. Saha A, Bairwa NK, Ranjan A, Gupta V, Bamezai R. Two novel somatic mutations in the human 

interleukin 6 promoter region in a patient with sporadic breast cancer. Eur J Immunogenet. 2003; 

30(6): 397-400. 

 

Database submissions: 

 

NCBI dbSNP submissions, Novel polymorphism in the 5'utr region of BRCA2 gene and whole mtDNA.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 



  

VIRAL HEPATITIS GROUP 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Viral hepatitis is one of the most common causes of 

acute and chronic liver diseases worldwide. Five 

major forms of viral hepatitis, hepatitis A, B, C, D 

and E, have been identified. Since the identification 

of the infectious aetiology of viral hepatitis, 

important advances have been made in our 

knowledge of the disease pathogenesis; however, 

the role of host factors responsible for determining 

disease susceptibility largely remains elusive. 

Knowledge of understanding of genetic 

components, we propose, will not only provide 

clues to the ethnic diversity of infection but also to 

the issue of disparity in therapeutic responses. 

Functional and expression analysis of the host 

genetic background is proposed to contribute to a 

valuable insight into possible drug targets. 

 

In order to dissect out the genetic 

association, a candidate gene approach was 

adopted in 187 healthy controls and 120 (93 

with HBV-related chronic hepatitis) patients 

suffering from various liver diseases. Fas, 

TGF-β1, TNF-α and IL-6 acted as candidate 

genes to study susceptibility to the chronic 

infection. It was proposed that any 

polymorphism influencing the expression of 

these could substantially determine liver 

damage, viral clearance and recovery.  

Objectives 

Screening of Indian populations for 

genetic susceptibility to Hepatitis B. 

 

Screening of Indian populations for 

genetic susceptibility to Hepatitis E. 

 

Functional and Expression analyses 

of genes involved in the biology of 

the disease, Hepatitis. 

 

 

 

The TGF-β1 +29 C/C genotype was present in a significantly higher percentage in hepatitis B patients than 

controls, suggesting an increased risk in combination with –236 G/G genotype of IL-6, IL-6 and Fas –1378 G/A 

and IL-6, Fas and TNF-α -488 G/G genotypes. Further, a follow-up study of the patients over 3-5 years depicted 

that seroconverters showed a higher frequency of TGF-β1 +29 T/T and Fas –1378 G/A genotypes when 

compared to non-seroconverters. Recovered patients showed a higher frequency of TGF-β1 +29 T/C and Fas –

1378 G/G genotypes when compared to seroconverters.  

In vitro luciferase assay depicted a 

higher expression for ‗G‘ allele as 

compared to ‗A‘ allele at position –

1378 in Fas promoter. The 

functional variations in the 

regulatory regions of other 

candidate genes, known to play a 

role in viral clearance, apoptosis, 

regeneration and disease 

progression, showed an association 

with the disease susceptibility. 

Genetic susceptibility to Hepatitis B 

  
Gupta et al. 2005 



  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Publications: 

 

1. Arora R, Saha A, Malhotra D, Rath P, Kar P, Bamezai R. Promoter and intron-1 region polymorphisms in 

the IFNG gene in patients with hepatitis E. Int J Immunogenet.2005;32(3): 207-12.  

 

2. Gupta V, Arora R, Saha A, Dhir A, Kar P, Bamezai R. Novel variations in the signal peptide region of 

transforming growth factor beta1 gene in patients with hepatitis: a brief report from India. Int J 

Immunogenet. 2005; 32(2): 79-82. 

 

 

 

 

 

Genetic susceptibility to Hepatitis E 

Allelic and genotype variations in the promoter region and the dinucleotide (CA)n repeat region in intron 1 of 

the interferon-g (IFNG) gene were analysed  by direct sequencing and simple sequence length polymorphism 

(SSLP), respectively, in 95 patients with acute hepatitis and 70 age and sexmatched healthy controls of Indian 

origin. 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Our results showed a significant association of heterozygous genotypes (CA)12/(CA)14 and 

(CA)12/(CA)16 in intron 1 of the IFNG gene in all categories of patients with acute hepatitis, classified on 

the basis of presence or absence of hepatitis E virus (HEV), in comparison with healthy controls.  

 

 

 

 

 
 

A novel polymorphism, 288 A [as per Human Genome Organization 

(HUGO) nomenclature], in the promoter region of the IFNG gene leading to a 

loss of the consensus domain for the interferon-stimulated response element 

(ISRE), as predicted by in silico analysis, was observed in 12.5% of patients 

with acute HEV infection. However, no significant difference in allele or 

genotype frequency was observed for the 288 promoter polymorphism. The 

heterozygous 288 A/T genotype, however, showed a moderate risk in patients 

with acute HEV infection alone (P = 0.29, odds ratio = 1.964). The data suggest 

that the genotype at intron 1 of IFNG might affect influence the susceptibility to 

acute hepatitis in HEV infection. 

(Arora et al. 2005) 

 

 



  

LEPROSY GROUP 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Initial work 
Our initial work attempted to identify 

polymoprhism(s) in TCR gamma chain and at 

COL3A and CTLA-4 loci which could be 

associated with the susceptibility to different 

clinical forms of leprosy or leprosy per se. Our 

study showed a significantly higher propensity of 

allelic polymorphism at exon3 and exon2 of 

constant region of TCR gamma gene in 

multibacillary patients as compared to normal 

individuals. Allelic polymorphism due to 

duplication of exon2 was seen in multibacillary 

patients as compared to normal individuals. 

Another polymorphic allele representing the 

triplication of exon2 of constant gamma region 

was exclusively observed in paucibacillary 

patients, thus making it possible to delineate the 

two polar forms of disease at molecular level. 

Besides this, homozygosity for 2.1 kb allele 

representing TCR J-gamma 2 gene was observed 

to be higher in multibacillary patients than in 

paucibacillary patients and controls (Sachdeva et 

al. 1997)  

We also showed association of polymorphism at 

COL3A and CTLA-4 loci with the clinical 

phenotype and in vitro CMI status in healthy and 

leprosy subjects. The absence of 104 bp CTLA-4 

allelomorph in leprosy patients and its presence 

in healthy subjects (normal and healthy contacts) 

showed a significant difference (P=0.0065). The 

absence of this allelomorph also showed a very 

high relative risk and was proposed could serve 

as probable risk factor for leprosy. The 250 bp 

allelic variant of COL3A wasalso identified as 

the predominant allelomorph in the Indian 

subjects studied. However the precise 

mechanisms by which these variations confer the 

risk remains to be elucidated. (Kaur et al. 1997) 

 

 

Leprosy, a chronic infectious disease caused by Mycobacteruium 

leprae, affects an estimated 700,000 persons each year. India 

carries almost 60% of the global leprosy burden. Although 

leprosy is claimed to be in the process of getting eradicated, the 

number of new cases added to the pool of clinically defined polar 

forms is alarming. The limited genetic diversity between 

M.leprae isolates and the clinical spectrum observed among 

individuals who develop leprosy infection illustrates the 

significance of host factors in influencing the oucome of 

infection. This is in addition to other evidences from twin studies 

and family segregation analysis suggesting the existence of a 

strong genetic component for susceptibility to leprosy in human 

populations.  Many populations with different origins and 

migration histories contribute the complex genetic structure of 

Indian population. Role of HLA in susceptibility to leprosy in 

Indian population has been proposed and however, it is most 

likely that the genetic control of susceptibility to leprosy is 

influenced by many different loci.  

Objectives 

Genetically dissect the elements of 

interplay between M.leprae and its 

human host by investigating 

biologically relevant non-HLA 

genes.  
 

Investigate the extent of genetic 

heterogeneity that underlies 

susceptibility to leprosy in Indian 

population and to understand 

differential responses of leprosy 

patients to  the MDT treatment. 



 

 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Our observation of an extra transcript of IFN-

gamma corresponding to 515 bp size detected as a 

rare, low copy number RNA molecule in 

lepromatous cases raises the possibility of an 

alternate population of IFN-gamma. But this rare 

species of IFN-gamma needs to be ascertained at 

protein level. Possibly this IFN-gamma species 

could compete with normal IFN-gamma for IFN-

gamma receptor on macrophages, thereby 

preventing their activation and killing of 

mycobacteria (Kaur et al. 1998).  

In recent years leprosy susceptibility work has been 

carried out in a large sample size of 280 leprosy 

patients and 240 controls. We have investigated 

associations of polymorphisms in different regions of 

IFN-gamma, TNF-alpha, TGF-beta1, IL-10, IL-

12p40, IL-4, TLR2, Nramp1, CTLA4  PARK2, 

PACRG and  FAS  genes with susceptibility to 

leprosy.  The figures below highlight the role of some 

of the candidate genes in disease pathogenesis and the 

polymorphisms observed in their regulatory regions. 

 



 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

IL-10 promoter 

Our investigation of six single-nucleotide polymorphisms (SNPs) in IL-10 promoter in 282 Indian leprosy 

patients and 266 healthy controls by direct PCR sequencing, however, showed that the extended haplotype:       

-3575T/-2849G/-2763C/-1082A/-819C/-592C was associated with resistance to leprosy per se and to the 

development 

of severe form 

of leprosy, 

using either a 

binomial or 

ordinal model. 

Whereas, IL-

10 haplotype  

 

-3575T/-2849G/-2763C/-1082A/-819T/-592A was associated with the risk of development of severe form of 

leprosy in contrast to the minor risk haplotype -3575T/-2849A/-2763C in the Brazilian population. The role of 

IL10 promoter SNPs in Brazilian and Indian population strongly suggests the involvement of IL-10 locus in the 

outcome of leprosy ( Malhotra et al. 2005) 

 

We investigated Toll-like receptor 2 (TLR2) Arg677Trp 

polymorphism, associated with lepromatous leprosy in 

the Korean population and shown to abrogate TLR2-

mediated signalling in response to mycobacterial 

ligands, in 286 Indian leprosy patients and 183 

ethnically matched controls. The case-control 

comparison also involved investigation of possible 

variation(s) in the promoter region of the TLR2 gene. 

Genotyping results after direct PCR sequencing showed 

that the TLR2 Arg677Trp polymorphism associated with 

lepromatous leprosy in the Korean population is not a 

true polymorphism of the TLR2 gene and has resulted 

from the variation present in the 93% homologous 

duplicated region of TLR2 exon 3 present approximately 

23 kb upstream. (Malhotra et al. 2005) 

 

PARK2 and PACRG locus 

Single nucleotide polymorphisms (SNPs) in the regulatory region shared by PARK2 and PACRG have been 

identified as major risk factors for leprosy susceptibility in two ethnically distinct populations. We investigated 

the association of six SNPs present in this regulatory region with leprosy susceptibility in an Indian population. 

Genotyping was performed by direct PCR sequencing in 286 leprosy patients and 350 healthy controls.  

 

 

 

 

 

 

 

 

Our results showed that T allele of SNPs PARK2_e01 (-2599) and 28kb target_2_1 was significantly associated 

with susceptibility to leprosy per se. The T allele of SNPs PARK2_e01 (-2599) showed a significant recessive 

effect in susceptibility to leprosy in Indian population as against the dominant effect of haplotype T-C of the 

major risk SNPs PARK2_e01 (-2599) and rs1040079 in Brazilian and Vietnamese population. However, after 

bonferroni corrections, these significant differences disappeared. Haplotype analysis also showed a lack of 

significant association of any haplotype with cases or controls. The non involvement of major risk SNPs in the 

regulatory region of PARK2 and PACRG locus with leprosy susceptibility in Indian population highlights the 

differential effect of these SNPs in regulating genetic susceptibility to leprosy in different populations. 

(Malhotra et al. 2005) 

 

* *

*  Significant P value

when compared 

with controls

* ** *

*  Significant P value

when compared 

with controls

 



 

TGF-beta 1 polymorphism analysis. 

The TT genotype at –1349 and CC genotype at +29 in codon 10 have been observed by us to be significantly 

associated with leprosy per se and with different clinical forms i.e PB and MB leprosy also.The CC genotype 

(proline) at +29 position in codon 10 is associated with increased TGF-beta 1 secretion levels. This suggests 

that leprosy patients may produce increased TGF-beta1 on infection with M.leprae thereby preventing optimal 

macrophage and T activation. 
 

TNF-alpha polymorphism analysis. 

–418 G allele and GG genotype appears to be a risk factor in predispositon to leprosy. This risk is higher for 

MB cases as compared with PB cases. -418 A allele and GA genotypes may provide protection from leprosy. 

These results implicate for the first time the probable role of -418 promoter G/A allele in predisposition to 

leprosy. We observe increased genetic diversity in Indian population which could be one of the reasons for 

genetic heterogeneity in predisposition to leprosy. 

 

Ongoing and Future Studies 

 

 Highthroughput SNP genotyping studies in different population groups in India. 

 
Publications: 

1. Malhotra D, Darvishi K, Lohra M, Kumar H, Grover C, Sood S, Reddy BS, Bamezai RN. Association 

study of major risk single nucleotide polymorphisms in the common regulatory region of PARK2 and 

PACRG genes with leprosy in an Indian population. Eur J Hum Genet. 2006 Apr; 14(4): 438-42. 

 

2. Malhotra D, Darvishi K, Sood S, Sharma S, Grover C, Relhan V, Reddy BS, Bamezai RN. IL-10 promoter 

single nucleotide polymorphisms are significantly associated with resistance to leprosy. Hum Genet. 

2005; 118(2): 295-300. 

 

3. Malhotra D, Relhan V, Reddy BS, Bamezai R. TLR2 Arg677Trp polymorphism in leprosy: revisited. 

Hum Genet. 2005; 116(5): 413-5.  

 

 

 

 

 

 

 

 

 



 

 

 HUMAN POPULATION DIVERSITY GROUP 

 

HUMAN POPULATION DIVERSITY GROUP 

The group‘s interest is centered on the principles of 

Human Origin, Evolution and Phylogenetics. India 

represents one of the most important global regions in 

context of population genetics due to its complex ethnic 

structure and great genetic diversity. The group is 

focused on generating the base line data in reference to 

genetic diversity and drawing a phylogenetic relationship 

among different Indian population groups using Y-

Chromosomal and mtDNA markers, known as the most 

effective molecular genetic tools for such studies. 

Initially, the group has carried out a preliminary study to 

explore the distribution of Y-chromosomal (Paternal) 

haplogroups and mitochondrial (maternal) diversity in 

population groups from Jammu & Kashmir (Kashmiri 

Pandits and Kashmiri Muslims), Uttar Pradesh, Bihar, 

West Bengal, Punjab and South India. Analyses of the 

Y-haplogroups indicated no single origin from any 

lineage but a result of a conglomeration of different 

lineages from time to time. The phylogenetic analyses 

indicate a high degree of population admixture and a 

greater genetic proximity among the Indian population 

groups when compared with other world populations  

(Saha et al. 2005). Further, an ancient common maternal 

ancestry for the studied population groups, most 

probably through common founder female lineage(s) 

was revealed. The study also indicated that human 

migrations occurred (maybe across and within the Indian 

subcontinent) even after the initial phase of female 

migration to India (Sharma et al. 2005). 

 

The group extended the preliminary studies at high 

resolution to unravel some of the unanswered questions 

and some unique observations like the presence of a 

novel 4bp insertion/deletion polymorphism (ss4bp, 

rs41352448) at 72,314 position of human arylsulfatase D 

pseudogene, defining a novel sub-lineage Q5 (33.3 % of 

the observed Y-HG Q in India) with distributions 

independent of the social, cultural, linguistic and 

geographical affiliations in India (Communicated).  
 

Another question of origin of Y-Haplogroup R1a1*, 

which remained unresolved, due to its widespread 

distribution and high frequency across Eurasia and 

Central Asia as well as scanty representation of its 

ancestral (R*, R1* and R1a*) and derived lineages 

(R1a1a, R1a1b and R1a1c) across the region, has been 

addressed by the group.  
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Paternal lineages 

in Ladakh, 

Kashmir and 

Jammu regions. 

 

Further, some of the studies in literature associate 

this haplogroup with recent Central Asian 

introduction of Indian caste system and rank related 

west Eurasian admixture. These models confront 

other models suggesting South Asian origin for 

Indian caste communities and late Pleistocene 

heritage of tribal and caste populations.  

Taking these models in considerations, the group 

chose Brahmins, occupying similar socioeconomic 

upper most caste position and Dalits and Tribals 

with the lower most positions in the Indian caste 

hierarchical system, irrespective of different 

linguistic and geographic affiliations in India, 

making an ideal study for comparison. 621 Y-

chromosomes with fifty-five Y-chromosomal binary 

markers and 7 Y-microsatellite markers and the 

conclusions were based on the analyses of a pooled 

data set of 2809 Y-chromosomes (681 Brahmin, 

2128 Tribals and Dalits). 

Overall, no consistent difference in paternal lineage 

distribution could be found between Brahmins, 

Dalits and Tribals, except for some differences 

confined to a given geographical region. A peculiar 

observation of highest frequency (upto 72.22%) of 

Y-haplogroups R1a1* in Brahmins, irrespective of 

their geographical affiliations, hinted at its presence 

as a founder lineage for this caste group. 

 
The observation of R1a* with the highest frequency in 

literature as well as analyses of a pooled dataset 

obtained from ~1030 individuals (530 Indians + 224 

Pakistanis and 276 Central Asians and Eurasians) 

bearing R1a1* haplogroup using different 

phylogenetic methods resolved the controversy of 

origin of R1a1*, substantiating its origin in Indian 

sub-continent and suggesting autochthonous origin of 

Indian Brahmins (Communicated). 

 

Detailed phylogenetic analyses of 444 Y-chromosomes and 540 mt DNAs from Jammu and Kashmir 

regions has also been carried out to elucidate the relationship of different population groups of the region. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

MDS plot based on Fst distances showing the genetic relationship between the studied and other world population groups. 
Maternal haplogroups present in  population groups of Ladakh and Kashmir region of Jammu and 

Kashmir 
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Publications 

 
1. Sharma S, Rai E, Bhat AK, Bhanwer AS, Bamezai RN. A novel subgroup Q5 of human Y-chromosomal 

haplogroup Q in India. BMC Evol Biol. 2007 Nov 19; 7:232. 

 

2. Darvishi K, Sharma S, Bhat AK, Rai E, Bamezai RN (2007).  Mitochondrial DNA G10398A polymorphism 

imparts maternal Haplogroup N a risk for breast and esophageal cancer. Cancer Lett; 249(2): 249-55 

 

3. Sharma S, Saha A, Rai E, Bhat A, Bamezai R (2007).  Human mtDNA hypervariable regions, HVR I and II, 

hint at deep common maternal founder and subsequent maternal gene flow in Indian population groups. J Hum 

Genet; 50(10): 497-506. 

 

4. Saha A, Sharma S, Bhat A, Pandit A, Bamezai R (2005).  Genetic affinity among five different population 

groups in India reflecting a Y-chromosome gene flow. J Hum Genet; 50(1): 49-51.  

 

 

Database submissions 

 

NCBI dbSNP submissions (BUILD 127): ss65713825 (rs41352448): Y-haplogroup Q lineage present in Indian 

population. 

 

NCBI Gene bank submissions: Accession no: AY642000 to AY642023 (24 Submissions). Novel mutations 

detected in mtDNA HVR II from individuals of different Indian Populations. 

 

NCBI Gene bank submissions: Accession no: AC624759 (from Y chromosome), AC624527, AC624749, 

AC631482, AC631472, AC630968 and AY642024 to AY642033. Novel mutations detected in mtDNA HVR II 

from individuals of different populations groups of Jammu and Kashmir. 
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Pyruvate kinase (PK) is a ‗pace-maker‘ of glycolytic 

pathway, which controls the flux of glucose through 

glycolysis along with phosphofructo kinase and 

hexokinase. Mammalian pyruvate kinase exists as four 

isozymic forms. PK-M2 is a prototype isozyme, which is 

the only form present in all the tissues in fetal stage, and 

gradually replaced by M1 (in skeletal muscle, heart and 

brain) L (in liver, pancreatic beta cells, small intestine) and 

R (in erythrocytes) isozymic form. Although the fully 

active form is homo-tetramer but monomeric and dimeric 

forms of PK-M2 also play certain other roles. For the first 

time natural mutations were reported from our laboratory 

in PK-M2 gene in Bloom Syndrome cell lines as well as the 

Lymphocytes from a Bloom Syndrome patient, first case 

reported from India. The present aim of this group is to 

carry out structural and functional characterization as well 

as to analyze the biological significance of these mutations 

in-vitro. 

 

 

  

Approach used for studying PK-M2 

We observed novel A1265 to G mutation in the patient of 

Bloom syndrome, resulting in the substitution of Lysine by 

an Arginine residue (K421R) and C1171 to T mutations in 

the cell lines established from the Bloom syndrome patient 

resulting in the substitution of Histidine by Tyrosine 

(H391Y) in the human PK-M2 isozyme (Anitha et al. 

2004).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Both the residues were highly conserved and located 

outside of catalytic site, in the inter sub-unit contact 

domain region, which is responsible for the allosteric 

properties of the enzyme. The functional and structural 

importance of interactions, involving the helix-loop-helix 

motif at the intersubunit interface of pyruvate kinase-M2, 
was tested by replacing the Lys-421 with Arg (K421R) and 

His-391 with Tyr (H391Y). 

 

 

 

  

BS (C-T transition, H391Y)BS (C-T transition, H391Y)

  

 



 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In order to test the effect of these intersubunit residues in allosteric transition and function of pyruvate kinase M2, 

these mutants were subjected to thorough kinetic analysis with and without substrates/ effectors (Fig-1, Table-1).   

 

 

 

 

 

 

 

 

 

 

 

The K421R mutant exhibited more T-state like kinetic properties. It lost its activity drastically with reduced PEP 

affinity and exhibited an increased response toward allosteric activator FBP and allosteric inhibitor 

phenylalanine. The mutant showed slightly reduced hill coefficient and slight hyberbolic saturation kinetics 

indicating that it was in an intermediate transient T-state like conformation T‘-state which switches on to R state 

with the addition of FBP and shifts back to the T-state after adding the inhibitor L-phenylalanine (Table-2).  

 

 

 

 

 

 

 

 

 

This transient conformational switch in K421R mutant toward the T-state reconfirmed the significant role of Lys 

421 in forming the crucial R-state stabilizing chain of interactions at the intersubunit loop region. The mutant 

H391Y, however, did not exhibit any drastic loss in activity while the PEP affinity was improved. This mutant 

also showed slight decrease in the hill coefficient and reduced response to FBP and phenylalanine. H391Y 

appears to exist in some other unstable intermediate state, shifted more toward the R-state. 

 
 

 

The mutations resulting in the differential enzyme activity in the cells accounted for growth retardation of the 

transfected mammalian (HeLa cell line) and bacterial BL21(DE3) cells in culture (Fig-3a, b). which correlated 

with one of the key features of growth retardation in Bloom syndrome where these mutations in PK-M2were 

shown in natural condition by us earlier. 

Biological significance of natural missense mutations 

Biological significance of these mutations was analyzed by 

cloning and expression of PK-M2 in both mammalian as 

well as in bacterial cells. A very interesting correlation 

between the nature of missense mutations, enzyme activity, 

protein stability and its effects on the growth of both 

bacterial and mammalian cells was observed. Lys-421 is 

located at the inter sub-unit interface, replacement of 

which by Arg results in the loss of hydrogen bonds 

connecting two sub-unit of PK-M2 leading to relatively 

more down regulated enzyme activity when compared to 

H391Y mutation. His-391 (actually present in domain C) 

located at the interface of domain A and C when replaced 

by Tyr causes a local conformational change within the 

sub-unit of tetramer resulting in less loss of activity. This 

differential downregulation of enzyme activity is 

consistent with what was observed in the case of Bloom 

Syndrome. Conversely the mutant proteins had decreased 

cellular stability, the K421R mutant protein is structurally 

and functionally more aberrated as results became more 

unstable as compared to that of H391Y mutant protein 

(Fig-2).  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

On going  and Future Studies 

 

 Purification, Characterization and crystalization of mutant Recombinant PK-M2 proteins; searching for 

partner proteins for PK-monomer under different cellular conditions in vitro; localization and 

trafficking of wild type and mutant PK-M2 protein. Effects of silencing PK-M2, using RNAi.  

 

 

 



 

 

The Coodinator of the National Centre of Applied Human Genetics, 

School of Life Sciences, Jawaharlal Nehru University organized 

The Guha Research Conference (GRC-2006) at Leh, Ladakh, 

Jammu and Kashmir as a Co-convenor from 3-8
th

 Septmenber, 

2006. 

 

 

 

 
 

NCAHG have initiated steps to organize global events like International Symposium and Conferences to make 

its presence felt both nationally and internationally. In the year 2006 NCAHG organised two conferences and 

they are: 

 

1. International Symposium on Human Genomics and Public Health and XXXI Annual Conference of Indian 

Society of Human Genetics - 2006. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. Guha Research Conference - 2006. 
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Organization of Conferences/Training Programmes 

 

  

This International symposium along with the XXXI 

Annual conference of the Indian Society of Human 

Genetics was organised by the National Centre of 

Applied Human Genetics, School of Life Sciences, 

Jawaharlal Nehru University. The conference in its 

scientific programme included: Plenary Lectures by 

14 Foreign scientists from USA and Europe and 16 

scientists from India; 9 Young Scienitst Award 

lectures, a Panel Discussion on the theme of the 

conference on Human Genomics and Public Health 

and poster sessions where approx. 240 posters were 

displayed over three consecutive days. The total 

number of participants in the conference broke all 

time record and involved approximately 600 young 

and senior scientists. A major number of around 300 

students and young scientists participated in the poster 

presentation of the conference.  

Apart from competitive young scientist awards of the 

society, the organizers allocated six best poster 

awards, distributed to the winners on the last day of 

the conference in the valedictory session. 



 

3. TRAINNING PROGRAMME  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1. One-week training - M/s Sequenom Inc., USA from 10
th

 – 17
th

 January 2008. 

 

2.  One-day online training -M/s Sequenom Inc., USA on 07
th

 May 2008. 

 

3. One-week training - M/s Sequenom Inc., USA from 08
th

 - 14
th

 June 2008. 
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sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948149|gb|EU239636.1|[160948149] 

 

50: EU239635 

Homo sapiens isolate pH26m D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948148|gb|EU239635.1|[160948148] 

 

51: EU239634 

Homo sapiens isolate pH25m D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948147|gb|EU239634.1|[160948147] 

 



  

52: EU239633 

Homo sapiens isolate pH35m D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948146|gb|EU239633.1|[160948146] 

 

53: EU239632 

Homo sapiens isolate PH241Y D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948145|gb|EU239632.1|[160948145] 

 

54: EU239631 

Homo sapiens isolate PH99Y D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948144|gb|EU239631.1|[160948144] 

 

55: EU239630 

Homo sapiens isolate PH98Y D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948143|gb|EU239630.1|[160948143] 

 

56: EU239629 

Homo sapiens isolate PH97Y D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948142|gb|EU239629.1|[160948142] 

 

57: EU239628 

Homo sapiens isolate PH96Y D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948141|gb|EU239628.1|[160948141] 

 

58: EU239627 

Homo sapiens isolate PH94Y D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948140|gb|EU239627.1|[160948140] 

 

59: EU239626 

Homo sapiens isolate PH93Y D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948139|gb|EU239626.1|[160948139] 

 

60: EU239625 

Homo sapiens isolate PH92Y D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948138|gb|EU239625.1|[160948138] 

 

61: EU239624 

Homo sapiens isolate PH88Y D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948137|gb|EU239624.1|[160948137] 

 

62: EU239623 

Homo sapiens isolate PH86Y D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948136|gb|EU239623.1|[160948136] 

 

63: EU239622 

Homo sapiens isolate PH85Y D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948135|gb|EU239622.1|[160948135] 

 

64: EU239621 

Homo sapiens isolate PH79Y D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948134|gb|EU239621.1|[160948134] 

 

65: EU239620 

Homo sapiens isolate PH77Y D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948133|gb|EU239620.1|[160948133] 

 

66: EU239619 

Homo sapiens isolate PH76Y D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948132|gb|EU239619.1|[160948132] 

 

67: EU239618 

Homo sapiens isolate PH75Y D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948131|gb|EU239618.1|[160948131] 

 

68: EU239617 

Homo sapiens isolate PH73Y D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948130|gb|EU239617.1|[160948130] 

 



  

69: EU239616 

Homo sapiens isolate PH39Y D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948129|gb|EU239616.1|[160948129] 

 

70: EU239615 

Homo sapiens isolate PH28Y D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948128|gb|EU239615.1|[160948128] 

 

71: EU239614 

Homo sapiens isolate PH25Y D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948127|gb|EU239614.1|[160948127] 

 

72: EU239613 

Homo sapiens isolate PH9bY D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948126|gb|EU239613.1|[160948126] 

 

73: EU239612 

Homo sapiens isolate PH7Y D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948125|gb|EU239612.1|[160948125] 

 

74: EU239611 

Homo sapiens isolate PH6Y D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948124|gb|EU239611.1|[160948124] 

 

75: EU239610 

Homo sapiens isolate PH4Y D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948123|gb|EU239610.1|[160948123] 

 

76: EU239609 

Homo sapiens isolate PH3Y D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948122|gb|EU239609.1|[160948122] 

 

77: EU239608 

Homo sapiens isolate PH1Y D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948121|gb|EU239608.1|[160948121] 

 

78: EU239607 

Homo sapiens isolate PH-50 D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948120|gb|EU239607.1|[160948120] 

 

79: EU239606 

Homo sapiens isolate PH-49 D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948119|gb|EU239606.1|[160948119] 

 

80: EU239605 

Homo sapiens isolate PH-48 D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948118|gb|EU239605.1|[160948118] 

 

81: EU239604 

Homo sapiens isolate PH-47 D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948117|gb|EU239604.1|[160948117] 

 

82: EU239603 

Homo sapiens isolate PH-46 D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948116|gb|EU239603.1|[160948116] 

 

83: EU239602 

Homo sapiens isolate PH-45 D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948115|gb|EU239602.1|[160948115] 

 

84: EU239601 

Homo sapiens isolate PH-43 D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948114|gb|EU239601.1|[160948114] 

 

85: EU239600 

Homo sapiens isolate PH-38 D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948113|gb|EU239600.1|[160948113] 

 



  

86: EU239599 

Homo sapiens isolate PH-36 D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948112|gb|EU239599.1|[160948112] 

 

87: EU239598 

Homo sapiens isolate PH-35 D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948111|gb|EU239598.1|[160948111] 

 

88: EU239597 

Homo sapiens isolate PH-34 D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948110|gb|EU239597.1|[160948110] 

 

89: EU239596 

Homo sapiens isolate PH-33 D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948109|gb|EU239596.1|[160948109] 

 

90: EU239595 

Homo sapiens isolate PH-32 D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948108|gb|EU239595.1|[160948108] 

 

91: EU239594 

Homo sapiens isolate PH-31 D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948107|gb|EU239594.1|[160948107] 

 

92: EU239593 

Homo sapiens isolate PH-28 D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948106|gb|EU239593.1|[160948106] 

 

93: EU239592 

Homo sapiens isolate PH-26 D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948105|gb|EU239592.1|[160948105] 

 

94: EU239591 

Homo sapiens isolate PH-22 D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948104|gb|EU239591.1|[160948104] 

 

95: EU239590 

Homo sapiens isolate PH-20 D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948103|gb|EU239590.1|[160948103] 

 

96: EU239589 

Homo sapiens isolate PH-17 D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948102|gb|EU239589.1|[160948102] 

 

97: EU239588 

Homo sapiens isolate PH-14 D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948101|gb|EU239588.1|[160948101] 

 

98: EU239587 

Homo sapiens isolate PH-10 D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948100|gb|EU239587.1|[160948100] 

 

99: EU239586 

Homo sapiens isolate PH-9 D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948099|gb|EU239586.1|[160948099] 

 

100: EU239585 

Homo sapiens isolate PH-5 D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948098|gb|EU239585.1|[160948098] 

 

101: EU239584 

Homo sapiens isolate PH-3 D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948097|gb|EU239584.1|[160948097] 

 

102: EU239583 

Homo sapiens isolate PH-1 D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948096|gb|EU239583.1|[160948096] 

 



  

103: EU239582 

Homo sapiens isolate Ar135 D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948095|gb|EU239582.1|[160948095] 

 

104: EU239581 

Homo sapiens isolate Ar128 D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948094|gb|EU239581.1|[160948094] 

 

105: EU239580 

Homo sapiens isolate Ar126 D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948093|gb|EU239580.1|[160948093] 

 

106: EU239579 

Homo sapiens isolate Ar102 D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948092|gb|EU239579.1|[160948092] 

 

107: EU239578 

Homo sapiens isolate Ar85 D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948091|gb|EU239578.1|[160948091] 

 

108: EU239577 

Homo sapiens isolate Ar74 D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948090|gb|EU239577.1|[160948090] 

 

109: EU239576 

Homo sapiens isolate Ar68 D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948089|gb|EU239576.1|[160948089] 

 

110: EU239575 

Homo sapiens isolate Ar67 D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948088|gb|EU239575.1|[160948088] 

 

111: EU239574 

Homo sapiens isolate Ar58 D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948087|gb|EU239574.1|[160948087] 

 

112: EU239573 

Homo sapiens isolate Ar57 D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948086|gb|EU239573.1|[160948086] 

 

113: EU239572 

Homo sapiens isolate Ar56 D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948085|gb|EU239572.1|[160948085] 

 

114: EU239571 

Homo sapiens isolate Ar53 D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948084|gb|EU239571.1|[160948084] 

 

115: EU239570 

Homo sapiens isolate Ar48 D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948083|gb|EU239570.1|[160948083] 

 

116: EU239569 

Homo sapiens isolate Ar42 D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948082|gb|EU239569.1|[160948082] 

 

117: EU239568 

Homo sapiens isolate Ar38 D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948081|gb|EU239568.1|[160948081] 

 

118: EU239567 

Homo sapiens isolate Ar34 D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948080|gb|EU239567.1|[160948080] 

 

119: EU239566 

Homo sapiens isolate Ar22 D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948079|gb|EU239566.1|[160948079] 

 



  

120: EU239565 

Homo sapiens isolate Ar21 D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948078|gb|EU239565.1|[160948078] 

 

121: EU239564 

Homo sapiens isolate Ar20 D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948077|gb|EU239564.1|[160948077] 

 

122: EU239563 

Homo sapiens isolate Ar19 D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948076|gb|EU239563.1|[160948076] 

 

123: EU239562 

Homo sapiens isolate Ar16 D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948075|gb|EU239562.1|[160948075] 

 

124: EU239561 

Homo sapiens isolate Ar15 D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948074|gb|EU239561.1|[160948074] 

 

125: EU239560 

Homo sapiens isolate Ar2 D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948073|gb|EU239560.1|[160948073] 

 

126: EU239559 

Homo sapiens isolate pH24E D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948072|gb|EU239559.1|[160948072] 

 

127: EU239558 

Homo sapiens isolate pH23E D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948071|gb|EU239558.1|[160948071] 

 

128: EU239557 

Homo sapiens isolate pH22E D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948070|gb|EU239557.1|[160948070] 

 

129: EU239556 

Homo sapiens isolate pH21E D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948069|gb|EU239556.1|[160948069] 

 

130: EU239555 

Homo sapiens isolate pH20E D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948068|gb|EU239555.1|[160948068] 

 

131: EU239554 

Homo sapiens isolate pH19E D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948067|gb|EU239554.1|[160948067] 

 

132: EU239553 

Homo sapiens isolate pH18E D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948066|gb|EU239553.1|[160948066] 

 

133: EU239552 

Homo sapiens isolate pH17E D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948065|gb|EU239552.1|[160948065] 

 

134: EU239551 

Homo sapiens isolate pH16E D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948064|gb|EU239551.1|[160948064] 

 

135: EU239550 

Homo sapiens isolate pH15E D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948063|gb|EU239550.1|[160948063] 

 

136: EU239549 

Homo sapiens isolate pH14E D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948062|gb|EU239549.1|[160948062] 

 



  

137: EU239548 

Homo sapiens isolate pH13E D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948061|gb|EU239548.1|[160948061] 

 

138: EU239547 

Homo sapiens isolate pH12E D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948060|gb|EU239547.1|[160948060] 

 

139: EU239546 

Homo sapiens isolate pH11E D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948059|gb|EU239546.1|[160948059] 

 

140: EU239545 

Homo sapiens isolate pH10E D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948058|gb|EU239545.1|[160948058] 

 

141: EU239544 

Homo sapiens isolate pH9E D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948057|gb|EU239544.1|[160948057] 

 

142: EU239543 

Homo sapiens isolate pH7aE D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948056|gb|EU239543.1|[160948056] 

 

143: EU239542 

Homo sapiens isolate pH7E D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948055|gb|EU239542.1|[160948055] 

 

144: EU239541 

Homo sapiens isolate pH6E D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948054|gb|EU239541.1|[160948054] 

 

145: EU239540 

Homo sapiens isolate pH5E D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948053|gb|EU239540.1|[160948053] 

 

146: EU239539 

Homo sapiens isolate pH4E D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948052|gb|EU239539.1|[160948052] 

 

147: EU239538 

Homo sapiens isolate pH3E D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948051|gb|EU239538.1|[160948051] 

 

148: EU239537 

Homo sapiens isolate pH2E D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948050|gb|EU239537.1|[160948050] 

 

149: EU239536 

Homo sapiens isolate pH1E D-loop, partial 

sequence; tRNA-Phe gene, complete sequence; 

and 12S ribosomal RNA gene, partial sequence; 

mitochondrial 

gi|160948049|gb|EU239536.1|[160948049] 

 

150: EU181364 

Homo sapiens isolate PH88Yb control region, 

partial sequence; mitochondrial 

gi|158266574|gb|EU181364.1|[158266574] 

 

151: EU181363 

Homo sapiens isolate PHY2b control region, 

partial sequence; mitochondrial 

gi|158266573|gb|EU181363.1|[158266573] 

 

152: EU181362 

Homo sapiens isolate PH25Y2b control region, 

partial sequence; mitochondrial 

gi|158266572|gb|EU181362.1|[158266572] 

 

153: EU181361 

Homo sapiens isolate PH76Y2b control region, 

partial sequence; mitochondrial 

gi|158266571|gb|EU181361.1|[158266571] 

 

154: EU181360 

Homo sapiens isolate PH98Y2 control region, 

partial sequence; mitochondrial 

gi|158266570|gb|EU181360.1|[158266570] 

 

155: EU181359 

Homo sapiens isolate PH85Yb control region, 

partial sequence; mitochondrial 



  

gi|158266569|gb|EU181359.1|[158266569] 

 

156: EU181358 

Homo sapiens isolate PH24Y2b control region, 

partial sequence; mitochondrial 

gi|158266568|gb|EU181358.1|[158266568] 

 

157: EU181357 

Homo sapiens isolate PH77Y2b control region, 

partial sequence; mitochondrial 

gi|158266567|gb|EU181357.1|[158266567] 

 

158: EU181356 

Homo sapiens isolate PH86Y2b control region, 

partial sequence; mitochondrial 

gi|158266566|gb|EU181356.1|[158266566] 

 

159: EU181355 

Homo sapiens isolate PH9bY2 control region, 

partial sequence; mitochondrial 

gi|158266565|gb|EU181355.1|[158266565] 

 

160: EU181354 

Homo sapiens isolate PH97Y2b control region, 

partial sequence; mitochondrial 

gi|158266564|gb|EU181354.1|[158266564] 

 

161: EU181353 

Homo sapiens isolate PH79Y2b control region, 

partial sequence; mitochondrial 

gi|158266563|gb|EU181353.1|[158266563] 

 

162: EU181352 

Homo sapiens isolate PH28Y2 control region, 

partial sequence; mitochondrial 

gi|158266562|gb|EU181352.1|[158266562] 

 

163: EU181351 

Homo sapiens isolate PH93Y2b control region, 

partial sequence; mitochondrial 

gi|158266561|gb|EU181351.1|[158266561] 

 

164: EU181350 

Homo sapiens isolate PH75Yb control region, 

partial sequence; mitochondrial 

gi|158266560|gb|EU181350.1|[158266560] 

 

165: EU181349 

Homo sapiens isolate PH92Y2 control region, 

partial sequence; mitochondrial 

gi|158266559|gb|EU181349.1|[158266559] 

 

166: EU181348 

Homo sapiens isolate pH47m control region, 

partial sequence; mitochondrial 

gi|158266558|gb|EU181348.1|[158266558] 

 

167: EU181347 

Homo sapiens isolate pH32m control region, 

partial sequence; mitochondrial 

gi|158266557|gb|EU181347.1|[158266557] 

 

168: EU181346 

Homo sapiens isolate pH38m control region, 

partial sequence; mitochondrial 

gi|158266556|gb|EU181346.1|[158266556] 

 

169: EU181345 

Homo sapiens isolate pH42m control region, 

partial sequence; mitochondrial 

gi|158266555|gb|EU181345.1|[158266555] 

 

170: EU181344 

Homo sapiens isolate pH28m control region, 

partial sequence; mitochondrial 

gi|158266554|gb|EU181344.1|[158266554] 

 

171: EU181343 

Homo sapiens isolate pH44m control region, 

partial sequence; mitochondrial 

gi|158266553|gb|EU181343.1|[158266553] 

 

172: EU181342 

Homo sapiens isolate pH46m control region, 

partial sequence; mitochondrial 

gi|158266552|gb|EU181342.1|[158266552] 

 

173: EU181341 

Homo sapiens isolate pH25m control region, 

partial sequence; mitochondrial 

gi|158266551|gb|EU181341.1|[158266551] 

 

174: EU181340 

Homo sapiens isolate pH35am control region, 

partial sequence; mitochondrial 

gi|158266550|gb|EU181340.1|[158266550] 

 

175: EU181339 

Homo sapiens isolate pH36m control region, 

partial sequence; mitochondrial 

gi|158266549|gb|EU181339.1|[158266549] 

 

176: EU181338 

Homo sapiens isolate pH39m control region, 

partial sequence; mitochondrial 

gi|158266548|gb|EU181338.1|[158266548] 

 

177: EU181337 

Homo sapiens isolate pH29m control region, 

partial sequence; mitochondrial 

gi|158266547|gb|EU181337.1|[158266547] 

 

178: EU181336 

Homo sapiens isolate pH40m control region, 

partial sequence; mitochondrial 

gi|158266546|gb|EU181336.1|[158266546] 

 

179: EU181335 

Homo sapiens isolate pH26m control region, 

partial sequence; mitochondrial 



  

gi|158266545|gb|EU181335.1|[158266545] 

 

180: EU181334 

Homo sapiens isolate pH34m control region, 

partial sequence; mitochondrial 

gi|158266544|gb|EU181334.1|[158266544] 

 

181: EU181333 

Homo sapiens isolate pH35bm control region, 

partial sequence; mitochondrial 

gi|158266543|gb|EU181333.1|[158266543] 

 

182: EU181332 

Homo sapiens isolate pH48m control region, 

partial sequence; mitochondrial 

gi|158266542|gb|EU181332.1|[158266542] 

 

183: EU181331 

Homo sapiens isolate pH45m control region, 

partial sequence; mitochondrial 

gi|158266541|gb|EU181331.1|[158266541] 

 

184: EU181330 

Homo sapiens isolate pH49m control region, 

partial sequence; mitochondrial 

gi|158266540|gb|EU181330.1|[158266540] 

 

185: EU181329 

Homo sapiens isolate pH4m control region, 

partial sequence; mitochondrial 

gi|158266539|gb|EU181329.1|[158266539] 

 

186: EU181328 

Homo sapiens isolate pH27m control region, 

partial sequence; mitochondrial 

gi|158266538|gb|EU181328.1|[158266538] 

 

187: EU181327 

Homo sapiens isolate PH26 control region, 

partial sequence; mitochondrial 

gi|158266537|gb|EU181327.1|[158266537] 

 

188: EU181326 

Homo sapiens isolate PH48 control region, 

partial sequence; mitochondrial 

gi|158266536|gb|EU181326.1|[158266536] 

 

189: EU181325 

Homo sapiens isolate PH5 control region, partial 

sequence; mitochondrial 

gi|158266535|gb|EU181325.1|[158266535] 

 

190: EU181324 

Homo sapiens isolate PH35 control region, 

partial sequence; mitochondrial 

gi|158266534|gb|EU181324.1|[158266534] 

 

191: EU181323 

Homo sapiens isolate PH58 control region, 

partial sequence; mitochondrial 

gi|158266533|gb|EU181323.1|[158266533] 

 

192: EU181322 

Homo sapiens isolate PH38 control region, 

partial sequence; mitochondrial 

gi|158266532|gb|EU181322.1|[158266532] 

 

193: EU181321 

Homo sapiens isolate PH47 control region, 

partial sequence; mitochondrial 

gi|158266531|gb|EU181321.1|[158266531] 

 

194: EU181320 

Homo sapiens isolate Ph3a control region, partial 

sequence; mitochondrial 

gi|158266530|gb|EU181320.1|[158266530] 

 

195: EU181319 

Homo sapiens isolate PH3 control region, partial 

sequence; mitochondrial 

gi|158266529|gb|EU181319.1|[158266529] 

 

196: EU181318 

Homo sapiens isolate PH32 control region, 

partial sequence; mitochondrial 

gi|158266528|gb|EU181318.1|[158266528] 

 

197: EU181317 

Homo sapiens isolate PH28 control region, 

partial sequence; mitochondrial 

gi|158266527|gb|EU181317.1|[158266527] 

 

198: EU181316 

Homo sapiens isolate PH9 control region, partial 

sequence; mitochondrial 

gi|158266526|gb|EU181316.1|[158266526] 

 

199: EU181315 

Homo sapiens isolate PH7 control region, partial 

sequence; mitochondrial 

gi|158266525|gb|EU181315.1|[158266525] 

 

200: EU181314 

Homo sapiens isolate PH34 control region, 

partial sequence; mitochondrial 

gi|158266524|gb|EU181314.1|[158266524] 

 

201: EU181313 

Homo sapiens isolate PH4 control region, partial 

sequence; mitochondrial 

gi|158266523|gb|EU181313.1|[158266523] 

 

202: EU181312 

Homo sapiens isolate PH22 control region, 

partial sequence; mitochondrial 

gi|158266522|gb|EU181312.1|[158266522] 

 

203: EU181311 

Homo sapiens isolate PH46 control region, 

partial sequence; mitochondrial 



  

gi|158266521|gb|EU181311.1|[158266521] 

 

204: EU181310 

Homo sapiens isolate PH0 control region, partial 

sequence; mitochondrial 

gi|158266520|gb|EU181310.1|[158266520] 

 

205: EU181309 

Homo sapiens isolate PH36 control region, 

partial sequence; mitochondrial 

gi|158266519|gb|EU181309.1|[158266519] 

 

206: EU181308 

Homo sapiens isolate PhaK control region, 

partial sequence; mitochondrial 

gi|158266518|gb|EU181308.1|[158266518] 

 

207: EU181307 

Homo sapiens isolate Ph7aK control region, 

partial sequence; mitochondrial 

gi|158266517|gb|EU181307.1|[158266517] 

 

208: EU181306 

Homo sapiens isolate Ph0K control region, 

partial sequence; mitochondrial 

gi|158266516|gb|EU181306.1|[158266516] 

 

209: EU181305 

Homo sapiens isolate Ph8aK control region, 

partial sequence; mitochondrial 

gi|158266515|gb|EU181305.1|[158266515] 

 

210: EU181304 

Homo sapiens isolate Ph4aK control region, 

partial sequence; mitochondrial 

gi|158266514|gb|EU181304.1|[158266514] 

 

211: EU181303 

Homo sapiens isolate PhK control region, partial 

sequence; mitochondrial 

gi|158266513|gb|EU181303.1|[158266513] 

 

212: EU181302 

Homo sapiens isolate Ph7K control region, 

partial sequence; mitochondrial 

gi|158266512|gb|EU181302.1|[158266512] 

 

213: EU181301 

Homo sapiens isolate Ph24K control region, 

partial sequence; mitochondrial 

gi|158266511|gb|EU181301.1|[158266511] 

 

214: EU181300 

Homo sapiens isolate Ph4K control region, 

partial sequence; mitochondrial 

gi|158266510|gb|EU181300.1|[158266510] 

 

215: EU181299 

Homo sapiens isolate Ph25K control region, 

partial sequence; mitochondrial 

gi|158266509|gb|EU181299.1|[158266509] 

 

216: EU181298 

Homo sapiens isolate Ph9K control region, 

partial sequence; mitochondrial 

gi|158266508|gb|EU181298.1|[158266508] 

 

217: EU181297 

Homo sapiens isolate Ph2K control region, 

partial sequence; mitochondrial 

gi|158266507|gb|EU181297.1|[158266507] 

 

218: EU181296 

Homo sapiens isolate Ph8K control region, 

partial sequence; mitochondrial 

gi|158266506|gb|EU181296.1|[158266506] 

 

219: EU181295 

Homo sapiens isolate Ph20K control region, 

partial sequence; mitochondrial 

gi|158266505|gb|EU181295.1|[158266505] 

 

220: EU181294 

Homo sapiens isolate Ph23K control region, 

partial sequence; mitochondrial 

gi|158266504|gb|EU181294.1|[158266504] 

 

221: EU181293 

Homo sapiens isolate Ph3K control region, 

partial sequence; mitochondrial 

gi|158266503|gb|EU181293.1|[158266503] 

 

222: EU181292 

Homo sapiens isolate Ph5K control region, 

partial sequence; mitochondrial 

gi|158266502|gb|EU181292.1|[158266502] 

 

223: EU181291 

Homo sapiens isolate pH18E control region, 

partial sequence; mitochondrial 

gi|158266501|gb|EU181291.1|[158266501] 

 

224: EU181290 

Homo sapiens isolate pH1E control region, 

partial sequence; mitochondrial 

gi|158266500|gb|EU181290.1|[158266500] 

 

225: EU181289 

Homo sapiens isolate pH8E control region, 

partial sequence; mitochondrial 

gi|158266499|gb|EU181289.1|[158266499] 

 

226: EU181288 

Homo sapiens isolate Ph3aE control region, 

partial sequence; mitochondrial 

gi|158266498|gb|EU181288.1|[158266498] 

 

227: EU181287 

Homo sapiens isolate pH4E control region, 

partial sequence; mitochondrial 



  

gi|158266497|gb|EU181287.1|[158266497] 

 

228: EU181286 

Homo sapiens isolate pH5E control region, 

partial sequence; mitochondrial 

gi|158266496|gb|EU181286.1|[158266496] 

 

229: EU181285 

Homo sapiens isolate pH3E control region, 

partial sequence; mitochondrial 

gi|158266495|gb|EU181285.1|[158266495] 

 

230: EU181284 

Homo sapiens isolate pH22E control region, 

partial sequence; mitochondrial 

gi|158266494|gb|EU181284.1|[158266494] 

 

231: EU181283 

Homo sapiens isolate pHE control region, partial 

sequence; mitochondrial 

gi|158266493|gb|EU181283.1|[158266493] 

 

232: EU181282 

Homo sapiens isolate Ar38 control region, partial 

sequence; mitochondrial 

gi|158266492|gb|EU181282.1|[158266492] 

 

233: EU181281 

Homo sapiens isolate Ar2a control region, partial 

sequence; mitochondrial 

gi|158266491|gb|EU181281.1|[158266491] 

 

234: EU181280 

Homo sapiens isolate Ar22b control region, 

partial sequence; mitochondrial 

gi|158266490|gb|EU181280.1|[158266490] 

 

235: EU181279 

Homo sapiens isolate Ar22a control region, 

partial sequence; mitochondrial 

gi|158266489|gb|EU181279.1|[158266489] 

 

236: EU181278 

Homo sapiens isolate Ar2 control region, partial 

sequence; mitochondrial 

gi|158266488|gb|EU181278.1|[158266488] 

 

237: EU181277 

Homo sapiens isolate Ar67 control region, partial 

sequence; mitochondrial 

gi|158266487|gb|EU181277.1|[158266487] 

 

238: EU181276 

Homo sapiens isolate Ar20 control region, partial 

sequence; mitochondrial 

gi|158266486|gb|EU181276.1|[158266486] 

 

239: EU181275 

Homo sapiens isolate Ar26 control region, partial 

sequence; mitochondrial 

gi|158266485|gb|EU181275.1|[158266485] 

 

240: EU181274 

Homo sapiens isolate Ar85 control region, partial 

sequence; mitochondrial 

gi|158266484|gb|EU181274.1|[158266484] 

 

241: EU181273 

Homo sapiens isolate Ar74 control region, partial 

sequence; mitochondrial 

gi|158266483|gb|EU181273.1|[158266483] 

 

242: EU181272 

Homo sapiens isolate Ar9Ah2 control region, 

partial sequence; mitochondrial 

gi|158266482|gb|EU181272.1|[158266482] 

 

243: EU181271 

Homo sapiens isolate Ar68 control region, partial 

sequence; mitochondrial 

gi|158266481|gb|EU181271.1|[158266481] 

 

244: EU181270 

Homo sapiens isolate Ar58 control region, partial 

sequence; mitochondrial 

gi|158266480|gb|EU181270.1|[158266480] 

 

245: EU181269 

Homo sapiens isolate Ar53 control region, partial 

sequence; mitochondrial 

gi|158266479|gb|EU181269.1|[158266479] 

 

246: EU181268 

Homo sapiens isolate Ar28 control region, partial 

sequence; mitochondrial 

gi|158266478|gb|EU181268.1|[158266478] 

 

247: EU181267 

Homo sapiens isolate Ar42 control region, partial 

sequence; mitochondrial 

gi|158266477|gb|EU181267.1|[158266477] 

 

248: EU181266 

Homo sapiens isolate Ar56 control region, partial 

sequence; mitochondrial 

gi|158266476|gb|EU181266.1|[158266476] 

 

249: DQ900749 

Homo sapiens isolate TW7 control region, partial 

sequence; mitochondrial 

gi|114224783|gb|DQ900749.1|[114224783] 

 

250: DQ900748 

Homo sapiens isolate KPLN1 control region, 

partial sequence; mitochondrial 

gi|114224782|gb|DQ900748.1|[114224782] 

 

251: DQ900747 

Homo sapiens isolate PBOH2 control region, 

partial sequence; mitochondrial 



  

gi|114224781|gb|DQ900747.1|[114224781] 

 

252: DQ900746 

Homo sapiens isolate KU9 control region, partial 

sequence; mitochondrial 

gi|114224780|gb|DQ900746.1|[114224780] 

 

253: DQ900745 

Homo sapiens isolate P04 control region, partial 

sequence; mitochondrial 

gi|114224779|gb|DQ900745.1|[114224779] 

 

254: DQ900744 

Homo sapiens isolate P001 control region, partial 

sequence; mitochondrial 

gi|114224778|gb|DQ900744.1|[114224778] 

 

255: DQ900743 

Homo sapiens isolate KU61 control region, 

partial sequence; mitochondrial 

gi|114224777|gb|DQ900743.1|[114224777] 

 

256: DQ900742 

Homo sapiens isolate KU60 control region, 

partial sequence; mitochondrial 

gi|114224776|gb|DQ900742.1|[114224776] 

 

257: AY203963 

Homo sapiens clone 2 type II hair keratin gene, 

partial cds 

gi|37781622|gb|AY203963.1|[37781622] 

 

258: AY037552 

Homo sapiens clone 1 type II hair-specific 

keratin (KRTHB6) gene, promoter region and 

partial cds 

gi|21307735|gb|AY037552.1|[21307735] 

 

259: DQ200830 

Homo sapiens isolate 35T-HVR1-NORTH 

control region, partial sequence; mitochondrial 

gi|77862246|gb|DQ200830.1|[77862246] 

 

260: DQ200829 

Homo sapiens isolate 35N-HVR1-NORTH 

control region, partial sequence; mitochondrial 

gi|77862245|gb|DQ200829.1|[77862245] 

 

261: DQ200828 

Homo sapiens isolate 60T-HVR1-NORTH 

control region, partial sequence; mitochondrial 

gi|77862244|gb|DQ200828.1|[77862244] 

 

262: DQ200827 

Homo sapiens isolate 60N-HVR1-NORTH 

control region, partial sequence; mitochondrial 

gi|77862243|gb|DQ200827.1|[77862243] 

 

263: DQ200826 

Homo sapiens isolate 14T-HVR1-NORTH 

control region, partial sequence; mitochondrial 

gi|77862242|gb|DQ200826.1|[77862242] 

 

264: DQ200825 

Homo sapiens isolate 14N-HVR1-NORTH 

control region, partial sequence; mitochondrial 

gi|77862241|gb|DQ200825.1|[77862241] 

 

265: DQ200824 

Homo sapiens isolate 41T-HVR1-NORTH 

control region, partial sequence; mitochondrial 

gi|77862240|gb|DQ200824.1|[77862240] 

 

266: DQ200823 

Homo sapiens isolate 41N-HVR1-NORTH 

control region, partial sequence; mitochondrial 

gi|77862239|gb|DQ200823.1|[77862239] 

 

267: DQ200822 

Homo sapiens isolate 46-TUMOR-HVR1-

NORTH control region, partial sequence; 

mitochondrial 

gi|77862238|gb|DQ200822.1|[77862238] 

 

268: DQ200821 

Homo sapiens isolate 45-NORMAL-HVR1-

NORTH control region, partial sequence; 

mitochondrial 

gi|77862237|gb|DQ200821.1|[77862237] 

 

269: DQ200820 

Homo sapiens isolate 58T-HVR1-NORTH 

control region, partial sequence; mitochondrial 

gi|77862236|gb|DQ200820.1|[77862236] 

 

270: DQ200819 

Homo sapiens isolate 58N-HVR1-NORTH 

control region, partial sequence; mitochondrial 

gi|77862235|gb|DQ200819.1|[77862235] 

 

271: DQ200818 

Homo sapiens isolate K50-TUMOR-HVR1-

NORTH control region, partial sequence; 

mitochondrial 

gi|77862234|gb|DQ200818.1|[77862234] 

 

272: DQ200817 

Homo sapiens isolate K49-NORMAL-HVR1-

NORTH control region, partial sequence; 

mitochondrial 

gi|77862233|gb|DQ200817.1|[77862233] 

 

273: DQ143207 

Homo sapiens isolate 37-T-HVR2-Kashmir 

control region, partial sequence; mitochondrial 

gi|75678082|gb|DQ143207.1|[75678082] 

 

274: DQ143206 



  

Homo sapiens isolate 37-N-HVR2-Kashmir 

control region, partial sequence; mitochondrial 

gi|75678081|gb|DQ143206.1|[75678081] 

 

275: DQ143205 

Homo sapiens isolate 32-T-HVR2-Kashmir 

control region, partial sequence; mitochondrial 

gi|75678080|gb|DQ143205.1|[75678080] 

 

276: DQ143204 

Homo sapiens isolate 32-N-HVR2-Kashmir 

control region, partial sequence; mitochondrial 

gi|75678079|gb|DQ143204.1|[75678079] 

 

277: DQ143203 

Homo sapiens isolate 21-T-HVR2-Delhi control 

region, partial sequence; mitochondrial 

gi|75678078|gb|DQ143203.1|[75678078] 

 

278: DQ143202 

Homo sapiens isolate 21-N-HVR2-Delhi control 

region, partial sequence; mitochondrial 

gi|75678077|gb|DQ143202.1|[75678077] 

 

279: DQ143201 

Homo sapiens isolate 13-T-HVR2-Delhi control 

region, partial sequence; mitochondrial 

gi|75678076|gb|DQ143201.1|[75678076] 

 

280: DQ143200 

Homo sapiens isolate 13-N-Hvr2-Delhi control 

region, partial sequence; mitochondrial 

gi|75678075|gb|DQ143200.1|[75678075] 

 

281: DQ143199 

Homo sapiens isolate 19-T-Hvr2-Delhi control 

region, partial sequence; mitochondrial 

gi|75678074|gb|DQ143199.1|[75678074] 

 

282: DQ143198 

Homo sapiens isolate 19-N-HVR2-Delhi control 

region, partial sequence; mitochondrial 

gi|75678073|gb|DQ143198.1|[75678073] 

 

283: DQ143197 

Homo sapiens isolate 5-T-HVR2-Delhi control 

region, partial sequence; mitochondrial 

gi|75678072|gb|DQ143197.1|[75678072] 

 

284: DQ143196 

Homo sapiens isolate 5-N-HVR2-Delhi control 

region, partial sequence; mitochondrial 

gi|75678071|gb|DQ143196.1|[75678071] 

 

285: DQ143195 

Homo sapiens isolate 30-T-Kashmir-HVR1 

control region, partial sequence; mitochondrial 

gi|75678070|gb|DQ143195.1|[75678070] 

 

286: DQ143194 

Homo sapiens isolate 30-N-Kashmir-HVR1 

control region, partial sequence; mitochondrial 

gi|75678069|gb|DQ143194.1|[75678069] 

 

287: DQ143193 

Homo sapiens isolate 25-T-Kashmir-HVR1 

control region, partial sequence; mitochondrial 

gi|75678068|gb|DQ143193.1|[75678068] 

 

288: DQ143192 

Homo sapiens isolate 25-N-Kashmir-HVR1 

control region, partial sequence; mitochondrial 

gi|75678067|gb|DQ143192.1|[75678067] 

 

289: DQ143191 

Homo sapiens isolate 31-T-Delhi-HVR1 control 

region, partial sequence; mitochondrial 

gi|75678066|gb|DQ143191.1|[75678066] 

 

290: DQ143190 

Homo sapiens isolate 31-N-Delhi-HVR1 control 

region, partial sequence; mitochondrial 

gi|75678065|gb|DQ143190.1|[75678065] 

 

291: DQ143189 

Homo sapiens isolate 7-T-Delhi-HVR1 control 

region, partial sequence; mitochondrial 

gi|75678064|gb|DQ143189.1|[75678064] 

 

292: DQ143188 

Homo sapiens isolate 7-N-Delhi-HVR1 control 

region, partial sequence; mitochondrial 

gi|75678063|gb|DQ143188.1|[75678063] 

 

293: DQ143187 

Homo sapiens isolate 5-T-Delhi-HVR1 control 

region, partial sequence; mitochondrial 

gi|75678062|gb|DQ143187.1|[75678062] 

 

294: DQ143186 

Homo sapiens isolate 5-N-Delhi-HVR1 control 

region, partial sequence; mitochondrial 

gi|75678061|gb|DQ143186.1|[75678061] 

 

295: DQ143185 

Homo sapiens isolate 3-T-Delhi-HVR1 control 

region, partial sequence; mitochondrial 

gi|75678060|gb|DQ143185.1|[75678060] 

 

296: DQ143184 

Homo sapiens isolate 3-N-Delhi-HVR1 control 

region, partial sequence; mitochondrial 

gi|75678059|gb|DQ143184.1|[75678059] 

 

297: DQ233635 

Homo sapiens chromosome 16 from India 

genomic sequence 

gi|78100381|gb|DQ233635.1|[78100381] 

 

298: AF242584 



  

Homo sapiens pyruvate kinase M2 gene, partial 

cds 

gi|7649148|gb|AF242584.1|[7649148] 

 

299: AF185280 

Homo sapiens pyruvate kinase M2 gene, partial 

cds 

gi|6018095|gb|AF185280.1|[6018095] 

 

300: AF157693 

Homo sapiens frameshifted pyruvate kinase M2 

gene, partial cds 

gi|5702303|gb|AF157693.1|[5702303] 

 

301: AY899194 

Homo sapiens clone UHC139 control region, 

partial sequence; mitochondrial 

gi|58702602|gb|AY899194.1|[58702602] 

 

302: AY899193 

Homo sapiens clone UD50 control region, partial 

sequence; mitochondrial 

gi|58702590|gb|AY899193.1|[58702590] 

 

303: AY899192 

Homo sapiens clone UD47 control region, partial 

sequence; mitochondrial 

gi|58702566|gb|AY899192.1|[58702566] 

 

304: AY899191 

Homo sapiens clone SST4 control region, partial 

sequence; mitochondrial 

gi|58702548|gb|AY899191.1|[58702548] 

 

305: AY899190 

Homo sapiens clone S18 control region, partial 

sequence; mitochondrial 

gi|58702515|gb|AY899190.1|[58702515] 

 

306: AY899189 

Homo sapiens clone PSUR control region, partial 

sequence; mitochondrial 

gi|58702495|gb|AY899189.1|[58702495] 

 

307: AY899188 

Homo sapiens clone PP76 control region, partial 

sequence; mitochondrial 

gi|58702475|gb|AY899188.1|[58702475] 

 

308: AY899187 

Homo sapiens clone PP70 control region, partial 

sequence; mitochondrial 

gi|58702453|gb|AY899187.1|[58702453] 

 

309: AY899186 

Homo sapiens clone PP64 control region, partial 

sequence; mitochondrial 

gi|58702435|gb|AY899186.1|[58702435] 

 

310: AY899185 

Homo sapiens clone BVIJ control region, partial 

sequence; mitochondrial 

gi|58702414|gb|AY899185.1|[58702414] 

 

311: AY899184 

Homo sapiens clone BHC27 control region, 

partial sequence; mitochondrial 

gi|58702387|gb|AY899184.1|[58702387] 

 

312: AY899183 

Homo sapiens clone BHC156 control region, 

partial sequence; mitochondrial 

gi|58702372|gb|AY899183.1|[58702372] 

 

313: AY899182 

Homo sapiens clone B16 control region, partial 

sequence; mitochondrial 

gi|58702355|gb|AY899182.1|[58702355] 

 

314: AY642023 

Homo sapiens clone up64 HVRII control region, 

partial sequence; mitochondrial 

gi|50956620|gb|AY642023.1|[50956620] 

 

315: AY642022 

Homo sapiens clone up41 HVRII control region, 

partial sequence; mitochondrial 

gi|50956619|gb|AY642022.1|[50956619] 

 

316: AY642021 

Homo sapiens clone pb57 HVRII control region, 

partial sequence; mitochondrial 

gi|50956618|gb|AY642021.1|[50956618] 

 

317: AY642020 

Homo sapiens clone si153 HVRII control region, 

partial sequence; mitochondrial 

gi|50956617|gb|AY642020.1|[50956617] 

 

318: AY642019 

Homo sapiens clone bi57 HVRII control region, 

partial sequence; mitochondrial 

gi|50956616|gb|AY642019.1|[50956616] 

 

319: AY642018 

Homo sapiens clone up70 HVRII control region, 

partial sequence; mitochondrial 

gi|50956615|gb|AY642018.1|[50956615] 

 

320: AY642017 

Homo sapiens clone bi31 HVRII control region, 

partial sequence; mitochondrial 

gi|50956614|gb|AY642017.1|[50956614] 

 

321: AY642016 

Homo sapiens clone pb19 HVRII control region, 

partial sequence; mitochondrial 

gi|50956613|gb|AY642016.1|[50956613] 

 

322: AY642015 



  

Homo sapiens clone pb15 HVRII control region, 

partial sequence; mitochondrial 

gi|50956612|gb|AY642015.1|[50956612] 

 

323: AY642014 

Homo sapiens clone si103 HVRII control region, 

partial sequence; mitochondrial 

gi|50956611|gb|AY642014.1|[50956611] 

 

324: AY642013 

Homo sapiens clone si23 HVRII control region, 

partial sequence; mitochondrial 

gi|50956610|gb|AY642013.1|[50956610] 

 

325: AY642012 

Homo sapiens clone upD4 HVRII control region, 

partial sequence; mitochondrial 

gi|50956609|gb|AY642012.1|[50956609] 

 

326: AY642011 

Homo sapiens clone up75 HVRII control region, 

partial sequence; mitochondrial 

gi|50956608|gb|AY642011.1|[50956608] 

 

327: AY642010 

Homo sapiens clone up49 HVRII control region, 

partial sequence; mitochondrial 

gi|50956607|gb|AY642010.1|[50956607] 

 

328: AY642009 

Homo sapiens clone pb36 HVRII control region, 

partial sequence; mitochondrial 

gi|50956606|gb|AY642009.1|[50956606] 

 

329: AY642008 

Homo sapiens clone si28 HVRII control region, 

partial sequence; mitochondrial 

gi|50956605|gb|AY642008.1|[50956605] 

 

330: AY642007 

Homo sapiens clone si24 HVRII control region, 

partial sequence; mitochondrial 

gi|50956604|gb|AY642007.1|[50956604] 

 

331: AY642006 

Homo sapiens clone bi55 HVRII control region, 

partial sequence; mitochondrial 

gi|50956603|gb|AY642006.1|[50956603] 

 

332: AY642005 

Homo sapiens clone bi27 HVRII control region, 

partial sequence; mitochondrial 

gi|50956602|gb|AY642005.1|[50956602] 

 

333: AY642004 

Homo sapiens clone bi13 HVRII control region, 

partial sequence; mitochondrial 

gi|50956601|gb|AY642004.1|[50956601] 

 

334: AY642003 

Homo sapiens clone bi91 HVRII control region, 

partial sequence; mitochondrial 

gi|50956600|gb|AY642003.1|[50956600] 

 

335: AY642002 

Homo sapiens clone bi72 HVRII control region, 

partial sequence; mitochondrial 

gi|50956599|gb|AY642002.1|[50956599] 

 

336: AY642001 

Homo sapiens clone bi61 HVRII control region, 

partial sequence; mitochondrial 

gi|50956598|gb|AY642001.1|[50956598] 

 

337: AY642000 

Homo sapiens clone bi48 HVRII control region, 

partial sequence; mitochondrial 

gi|50956597|gb|AY642000.1|[50956597] 

 

338: AF542198 

Homo sapiens clone ASB MT-Vibs 

mitochondrial control region, partial sequence 

gi|23344702|gb|AF542198.1|[23344702] 

 

339: AF542197 

Homo sapiens clone ASB MT-70 mitochondrial 

control region, partial sequence 

gi|23344701|gb|AF542197.1|[23344701] 

 

340: AF542196 

Homo sapiens clone ASB MT-63 mitochondrial 

control region, partial sequence 

gi|23344700|gb|AF542196.1|[23344700] 

 

341: AF542195 

Homo sapiens clone ASB MT-49 mitochondrial 

control region, partial sequence 

gi|23344699|gb|AF542195.1|[23344699] 

 

342: AF542194 

Homo sapiens clone ASB MT-7 mitochondrial 

control region, partial sequence 

gi|23344698|gb|AF542194.1|[23344698] 

 

343: AF542193 

Homo sapiens clone ASB MT-ST10 

mitochondrial control region, partial sequence 

gi|23344697|gb|AF542193.1|[23344697] 

 

344: AF542192 

Homo sapiens clone ASB MT-30 mitochondrial 

control region, partial sequence 

gi|23344696|gb|AF542192.1|[23344696] 

 

345: AF467450 

Homo sapiens clone ASB MT-16 mitochondrial 

control region, partial sequence 

gi|18448911|gb|AF467450.1|[18448911] 

 

346: AF467449 



  

Homo sapiens clone ASB MT-19 mitochondrial 

control region, partial sequence 

gi|18448910|gb|AF467449.1|[18448910] 

 

347: AF467448 

Homo sapiens clone ASB MT-10 mitochondrial 

control region, partial sequence 

gi|18448909|gb|AF467448.1|[18448909] 

 

348: AF467447 

Homo sapiens clone ASB MT-9a mitochondrial 

control region, partial sequence 

gi|18448908|gb|AF467447.1|[18448908] 

 

349: AF467446 

Homo sapiens clone ASB MT-13 mitochondrial 

control region, partial sequence 

gi|18448907|gb|AF467446.1|[18448907] 

 

350: AF467445 

Homo sapiens clone ASB MT-6 mitochondrial 

control region, partial sequence 

gi|18448906|gb|AF467445.1|[18448906] 

 

351: DQ176764 

Homo sapiens isolate UB31 control region, 

partial sequence; mitochondrial 

gi|74273800|gb|DQ176764.1|[74273800] 

 

352: DQ176763 

Homo sapiens isolate MMB46 control region, 

partial sequence; mitochondrial 

gi|74273799|gb|DQ176763.1|[74273799] 

 

353: DQ176762 

Homo sapiens isolate GB26 control region, 

partial sequence; mitochondrial 

gi|74273798|gb|DQ176762.1|[74273798] 

 

354: DQ176761 

Homo sapiens isolate GB14 control region, 

partial sequence; mitochondrial 

gi|74273797|gb|DQ176761.1|[74273797] 

 

355: DQ176760 

Homo sapiens isolate 43 control region, partial 

sequence; mitochondrial 

gi|74273699|gb|DQ176760.1|[74273699] 

 

356: DQ176759 

Homo sapiens isolate 34n control region, partial 

sequence; mitochondrial 

gi|74273698|gb|DQ176759.1|[74273698] 

 

357: DQ176758 

Homo sapiens isolate 29 control region, partial 

sequence; mitochondrial 

gi|74273697|gb|DQ176758.1|[74273697] 

 

358: DQ176757 

Homo sapiens isolate 27n control region, partial 

sequence; mitochondrial 

gi|74273696|gb|DQ176757.1|[74273696] 

 

359: AF378194 

Homo sapiens clone 6 interferon gamma (IFNG) 

gene, intron 1 

gi|20513848|gb|AF378194.1|[20513848] 

 

360: AF378193 

Homo sapiens clone 5 interferon gamma (IFNG) 

gene, intron 1 

gi|20513847|gb|AF378193.1|[20513847] 

 

361: AF378192 

Homo sapiens clone 4 interferon gamma (IFNG) 

gene, intron 1 

gi|20513846|gb|AF378192.1|[20513846] 

 

362: AF378191 

Homo sapiens clone 3 interferon gamma (IFNG) 

gene, intron 1 

gi|20513845|gb|AF378191.1|[20513845] 

 

363: AF378190 

Homo sapiens clone 2 interferon gamma (IFNG) 

gene, intron 1 

gi|20513844|gb|AF378190.1|[20513844] 

 

364: AF378189 

Homo sapiens clone 1 interferon gamma (IFNG) 

gene, intron 1 

gi|20513843|gb|AF378189.1|[20513843] 

 

365: AY613989 

Homo sapiens interleukin 6 gene, promoter 

region and exon 1 

gi|50428878|gb|AY613989.1|[50428878] 

 

366: AY576688 

Homo sapiens clone VLL transforming growth 

factor-beta 1 gene, exon 1 and partial cds 

gi|50428876|gb|AY576688.1|[50428876] 

 

367: AY576687 

Homo sapiens clone VR transforming growth 

factor-beta 1 gene, exon 1 and partial cds 

gi|50428874|gb|AY576687.1|[50428874] 

 

368: AY577521 

Homo sapiens Fas gene, exon 1 and 5' UTR 

gi|50295648|gb|AY577521.1|[50295648] 

 

369: AY576686 

Homo sapiens interferon-gamma gene, promoter 

region 

gi|50253999|gb|AY576686.1|[50253999] 

 

370: AY642040 



  

Homo sapiens clone kp74 HVRI control region, 

partial sequence; mitochondrial 

gi|50919524|gb|AY642040.1|[50919524] 

 

371: AY642039 

Homo sapiens clone kp5 HVRI control region, 

partial sequence; mitochondrial 

gi|50919523|gb|AY642039.1|[50919523] 

 

372: AY642038 

Homo sapiens clone kp7 HVRI control region, 

partial sequence; mitochondrial 

gi|50919522|gb|AY642038.1|[50919522] 

 

373: AY642037 

Homo sapiens clone km22 HVRI control region, 

partial sequence; mitochondrial 

gi|50919521|gb|AY642037.1|[50919521] 

 

374: AY642036 

Homo sapiens clone km83 HVRI control region, 

partial sequence; mitochondrial 

gi|50919520|gb|AY642036.1|[50919520] 

 

375: AY642035 

Homo sapiens clone kp16 HVRI control region, 

partial sequence; mitochondrial 

gi|50919519|gb|AY642035.1|[50919519] 

 

376: AY642034 

Homo sapiens clone kp49 HVRI control region, 

partial sequence; mitochondrial 

gi|50919518|gb|AY642034.1|[50919518] 

 

377: AY641999 

Homo sapiens clone bi45 HVRII control region, 

partial sequence; mitochondrial 

gi|50956596|gb|AY641999.1|[50956596] 

 

378: AY641998 

Homo sapiens clone bi10 HVRII control region, 

partial sequence; mitochondrial 

gi|50956595|gb|AY641998.1|[50956595] 

 

379: AY641997 

Homo sapiens clone JKKM99 HVRII control 

region, partial sequence; mitochondrial 

gi|50956594|gb|AY641997.1|[50956594] 

 

380: AY641996 

Homo sapiens clone JKMC10 HVRII control 

region, partial sequence; mitochondrial 

gi|50956593|gb|AY641996.1|[50956593] 

 

381: AY641995 

Homo sapiens clone JKDN26 HVRII control 

region, partial sequence; mitochondrial 

gi|50956592|gb|AY641995.1|[50956592] 

 

382: AY641994 

Homo sapiens clone JKR4 HVRI control region, 

partial sequence; mitochondrial 

gi|50956591|gb|AY641994.1|[50956591] 

 

383: AY641993 

Homo sapiens clone JKSV15 HVRII control 

region, partial sequence; mitochondrial 

gi|50956590|gb|AY641993.1|[50956590] 

 

384: AY641992 

Homo sapiens chromosome Y SRY4064 region 

genomic sequence 

gi|50956589|gb|AY641992.1|[50956589] 

 

385: AY642033 

Homo sapiens clone JKSV14 HVRII control 

region, partial sequence; mitochondrial 

gi|50919513|gb|AY642033.1|[50919513] 

 

386: AY642032 

Homo sapiens clone JKSV24 HVRII control 

region, partial sequence; mitochondrial 

gi|50919512|gb|AY642032.1|[50919512] 

 

387: AY642031 

Homo sapiens clone JKKM32 HVRII control 

region, partial sequence; mitochondrial 

gi|50919511|gb|AY642031.1|[50919511] 

 

388: AY642030 

Homo sapiens clone JKKM18 HVRII control 

region, partial sequence; mitochondrial 

gi|50919510|gb|AY642030.1|[50919510] 

 

389: AY642029 

Homo sapiens clone JKKM62 HVRII control 

region, partial sequence; mitochondrial 

gi|50919509|gb|AY642029.1|[50919509] 

 

390: AY642028 

Homo sapiens clone JKR148 HVRII control 

region, partial sequence; mitochondrial 

gi|50919508|gb|AY642028.1|[50919508] 

 

391: AY642027 

Homo sapiens clone JKR114 HVRII control 

region, partial sequence; mitochondrial 

gi|50919507|gb|AY642027.1|[50919507] 

 

392: AY642026 

Homo sapiens clone JKR126 HVRII control 

region, partial sequence; mitochondrial 

gi|50919506|gb|AY642026.1|[50919506] 

 

393: AY642025 

Homo sapiens clone JKR131 HVRII control 

region, partial sequence; mitochondrial 

gi|50919505|gb|AY642025.1|[50919505] 

 

394: AY642024 



  

Homo sapiens clone JKR116 HVRII control 

region, partial sequence; mitochondrial 

gi|50919504|gb|AY642024.1|[50919504] 

 

395: AY059373 

Homo sapiens transforming growth factor beta 1 

(TGFB1) gene, partial cds 

gi|45602839|gb|AY059373.2|[45602839] 

 

396: AF362378 

Homo sapiens interleukin 6 (IL6) gene, promoter 

region and 5' untranslated region 

gi|19481401|gb|AF362378.1|[19481401] 

 

397: AY343912 

Homo sapiens chromosome 17 map 17q21-23 

unknown mRNA, partial sequence 

gi|37813575|gb|AY343912.1|[37813575] 

 

398: AY152545 

Homo sapiens clone SK3 type II keratin 

(KRTHB6) gene, exon 7 and partial cds 

gi|37722558|gb|AY152545.1|[37722558] 

 

399: AY152544 

Homo sapiens clone SK2 type II keratin 

(KRTHB6) gene, exon 7 and partial cds 

gi|37722556|gb|AY152544.1|[37722556] 

 

400: AY152543 

Homo sapiens clone SK1 type II keratin 

(KRTHB6) gene, exon 7 and partial cds 

gi|37722554|gb|AY152543.1|[37722554] 

 

401: AY345602 

Homo sapiens clone 2T microsatellite D17S379 

sequence 

gi|33590478|gb|AY345602.1|[33590478] 

 

402: AY345601 

Homo sapiens clone 1 microsatellite D17S379 

sequence 

gi|33590477|gb|AY345601.1|[33590477] 

 

403: AY151039 

Homo sapiens breast cancer susceptibility 

protein BRCA2 gene, exon 2 and partial cds 

gi|23506222|gb|AY151039.1|[23506222] 

 

404: AF542199 

Homo sapiens clone ASB MT-53 mitochondrial 

control region, partial sequence 

gi|23344703|gb|AF542199.1|[23344703] 

 

405: AF416706 

Homo sapiens hair-specific type II keratin 

protein (KRTHB6) gene, partial cds 

gi|22725174|gb|AF416706.1|[22725174] 

 

406: AF416705 

Homo sapiens keratin protein HB6 (KRTHB6) 

gene, partial cds 

gi|22725172|gb|AF416705.1|[22725172] 

 

407: AY121753 

Homo sapiens type II basic hair keratin 

(KRTHB1) gene, introns 6 and 7, exon 7 and 

partial cds 

gi|22415732|gb|AY121753.1|[22415732] 

 

408: AY123848 

Homo sapiens type II hair-specific keratin 

(KRTHB1) gene, partial cds 

gi|22212272|gb|AY123848.1|[22212272] 

 

409: AF157691 

Homo sapiens minisatellite sequence 

gi|5702300|gb|AF157691.1|AF157691[5702300] 

 

410: AF079321 

Homo sapiens chromosome 17 clone pCMM86 

map 17q, sequence tagged site 

gi|4106409|gb|AF079321.1|AF079321[4106409] 

 

411: AF201745 

Homo sapiens minisatellite pbaML sequence 

gi|6739819|gb|AF201745.1|AF201745[6739819] 

 

412: AF216940 

Gavialis gangeticus minisatellite sequence 

 

gi|6708483|gb|AF216940.1|AF216940[6708483] 

 

413: AF157692 

Homo sapiens pyruvate kinase M2 gene, partial 

cds 

gi|5702301|gb|AF157692.1|AF157692[5702301] 

 

 

 

 

 

 

 

 

 



  

 

PROTEINS 

1: AAO63472 

type II hair keratin [Homo sapiens] 

gi|37781623|gb|AAO63472.1|[37781623] 

 

2: AAF65764 

pyruvate kinase M2 [Homo sapiens] 

gi|7649149|gb|AAF65764.1|[7649149] 

 

3: AAF01766 

pyruvate kinase M2 [Homo sapiens] 

gi|6018096|gb|AAF01766.1|[6018096] 

 

4: AAD47249 

frameshifted pyruvate kinase M2 [Homo sapiens] 

gi|5702304|gb|AAD47249.1|[5702304] 

 

5: AAL27646 

transforming growth factor beta 1 [Homo 

sapiens] 

gi|45602840|gb|AAL27646.2|[45602840] 

 

6: ACF04131 

cytochrome c oxidase subunit I [Homo sapiens] 

gi|192335153|gb|ACF04131.1|[192335153] 

 

7: AAK68688 

type II hair-specific keratin [Homo sapiens] 

gi|21307736|gb|AAK68688.1|[21307736] 

 

8: AAT77144 

transforming growth factor-beta 1 [Homo 

sapiens] 

gi|50428877|gb|AAT77144.1|[50428877] 

 

9: AAT77143 

transforming growth factor-beta 1 [Homo 

sapiens] 

gi|50428875|gb|AAT77143.1|[50428875] 

 

10: AAN75227 

type II keratin [Homo sapiens] 

gi|37722559|gb|AAN75227.1|[37722559] 

 

11: AAN75226 

type II keratin [Homo sapiens] 

gi|37722557|gb|AAN75226.1|[37722557] 

 

12: AAN75225 

type II keratin [Homo sapiens] 

gi|37722555|gb|AAN75225.1|[37722555] 

 

13: AAN28944 

breast cancer susceptibility protein BRCA2 

[Homo sapiens] 

gi|23506223|gb|AAN28944.1|[23506223] 

 

14: AAN04664 

hair-specific type II keratin protein [Homo 

sapiens] 

gi|22725175|gb|AAN04664.1|[22725175] 

 

15: AAN04663 

keratin protein HB6 [Homo sapiens] 

gi|22725173|gb|AAN04663.1|[22725173] 

 

16: AAM94951 

type II basic hair keratin [Homo sapiens] 

gi|22415733|gb|AAM94951.1|[22415733] 

 

17: AAM92877 

type II hair-specific keratin [Homo sapiens] 

gi|22212273|gb|AAM92877.1|[22212273] 

 

18: AAD47248 

pyruvate kinase M2 [Homo sapiens] 

gi|5702302|gb|AAD47248.1|[5702302] 

 

19: ACF36065 

cytochrome b [Homo sapiens] 

gi|194268031|gb|ACF36065.1|[194268031] 

 

20: ACF36064 

NADH dehydrogenase subunit 6 [Homo sapiens] 

gi|194268030|gb|ACF36064.1|[194268030] 

 

21: ACF36063 

NADH dehydrogenase subunit 5 [Homo sapiens] 

gi|194268029|gb|ACF36063.1|[194268029] 

 

22: ACF36062 

NADH dehydrogenase subunit 4 [Homo sapiens] 

gi|194268028|gb|ACF36062.1|[194268028] 

 

23: ACF36061 

NADH dehydrogenase subunit 4L [Homo 

sapiens] 

gi|194268027|gb|ACF36061.1|[194268027] 

 

24: ACF36060 

NADH dehydrogenase subunit 3 [Homo sapiens] 

gi|194268026|gb|ACF36060.1|[194268026] 

 

25: ACF36059 

cytochrome c oxidase subunit III [Homo sapiens] 

gi|194268025|gb|ACF36059.1|[194268025] 

 

26: ACF36058 

ATP synthase F0 subunit 6 [Homo sapiens] 

gi|194268024|gb|ACF36058.1|[194268024] 

 

27: ACF36057 

ATP synthase F0 subunit 8 [Homo sapiens] 

gi|194268023|gb|ACF36057.1|[194268023] 

 

28: ACF36056 

cytochrome c oxidase subunit II [Homo sapiens] 

gi|194268022|gb|ACF36056.1|[194268022] 



  

 

29: ACF36055 

cytochrome c oxidase subunit I [Homo sapiens] 

gi|194268021|gb|ACF36055.1|[194268021] 

 

30: ACF36054 

NADH dehydrogenase subunit 2 [Homo sapiens] 

gi|194268020|gb|ACF36054.1|[194268020] 

 

31: ACF36053 

NADH dehydrogenase subunit 1 [Homo sapiens] 

gi|194268019|gb|ACF36053.1|[194268019] 

 

32: ACF36052 

cytochrome b [Homo sapiens] 

gi|194268017|gb|ACF36052.1|[194268017] 

 

33: ACF36051 

NADH dehydrogenase subunit 6 [Homo sapiens] 

gi|194268016|gb|ACF36051.1|[194268016] 

 

34: ACF36050 

NADH dehydrogenase subunit 5 [Homo sapiens] 

gi|194268015|gb|ACF36050.1|[194268015] 

 

35: ACF36049 

NADH dehydrogenase subunit 4 [Homo sapiens] 

gi|194268014|gb|ACF36049.1|[194268014] 

 

36: ACF36048 

NADH dehydrogenase subunit 4L [Homo 

sapiens] 

gi|194268013|gb|ACF36048.1|[194268013] 

 

37: ACF36047 

NADH dehydrogenase subunit 3 [Homo sapiens] 

gi|194268012|gb|ACF36047.1|[194268012] 

 

38: ACF36046 

cytochrome c oxidase subunit III [Homo sapiens] 

gi|194268011|gb|ACF36046.1|[194268011] 

 

39: ACF36045 

ATP synthase F0 subunit 6 [Homo sapiens] 

gi|194268010|gb|ACF36045.1|[194268010] 

 

40: ACF36044 

ATP synthase F0 subunit 8 [Homo sapiens] 

gi|194268009|gb|ACF36044.1|[194268009] 

 

41: ACF36043 

cytochrome c oxidase subunit II [Homo sapiens] 

gi|194268008|gb|ACF36043.1|[194268008] 

 

42: ACF36042 

cytochrome c oxidase subunit I [Homo sapiens] 

gi|194268007|gb|ACF36042.1|[194268007] 

 

43: ACF36041 

NADH dehydrogenase subunit 2 [Homo sapiens] 

gi|194268006|gb|ACF36041.1|[194268006] 

 

44: ACF36040 

NADH dehydrogenase subunit 1 [Homo sapiens] 

gi|194268005|gb|ACF36040.1|[194268005] 

 

45: ACF36039 

cytochrome b [Homo sapiens] 

gi|194268003|gb|ACF36039.1|[194268003] 

 

46: ACF36038 

NADH dehydrogenase subunit 6 [Homo sapiens] 

gi|194268002|gb|ACF36038.1|[194268002] 

 

47: ACF36037 

NADH dehydrogenase subunit 5 [Homo sapiens] 

gi|194268001|gb|ACF36037.1|[194268001] 

 

48: ACF36036 

NADH dehydrogenase subunit 4 [Homo sapiens] 

gi|194268000|gb|ACF36036.1|[194268000] 

 

49: ACF36035 

NADH dehydrogenase subunit 4L [Homo 

sapiens] 

gi|194267999|gb|ACF36035.1|[194267999] 

 

50: ACF36034 

NADH dehydrogenase subunit 3 [Homo sapiens] 

gi|194267998|gb|ACF36034.1|[194267998] 

 

51: ACF36033 

cytochrome c oxidase subunit III [Homo sapiens] 

gi|194267997|gb|ACF36033.1|[194267997] 

 

52: ACF36032 

ATP synthase F0 subunit 6 [Homo sapiens] 

gi|194267996|gb|ACF36032.1|[194267996] 

 

53: ACF36031 

ATP synthase F0 subunit 8 [Homo sapiens] 

gi|194267995|gb|ACF36031.1|[194267995] 

 

54: ACF36030 

cytochrome c oxidase subunit II [Homo sapiens] 

gi|194267994|gb|ACF36030.1|[194267994] 

 

55: ACF36029 

cytochrome c oxidase subunit I [Homo sapiens] 

gi|194267993|gb|ACF36029.1|[194267993] 

 

56: ACF36028 

NADH dehydrogenase subunit 2 [Homo sapiens] 

gi|194267992|gb|ACF36028.1|[194267992] 

 

57: ACF36027 

NADH dehydrogenase subunit 1 [Homo sapiens] 

gi|194267991|gb|ACF36027.1|[194267991] 

 

58: ACF36026 



  

cytochrome b [Homo sapiens] 

gi|194267989|gb|ACF36026.1|[194267989] 

 

59: ACF36025 

NADH dehydrogenase subunit 6 [Homo sapiens] 

gi|194267988|gb|ACF36025.1|[194267988] 

 

60: ACF36024 

NADH dehydrogenase subunit 5 [Homo sapiens] 

gi|194267987|gb|ACF36024.1|[194267987] 

 

61: ACF36023 

NADH dehydrogenase subunit 4 [Homo sapiens] 

gi|194267986|gb|ACF36023.1|[194267986] 

 

62: ACF36022 

NADH dehydrogenase subunit 4L [Homo 

sapiens] 

gi|194267985|gb|ACF36022.1|[194267985] 

 

63: ACF36021 

NADH dehydrogenase subunit 3 [Homo sapiens] 

gi|194267984|gb|ACF36021.1|[194267984] 

 

64: ACF36020 

cytochrome c oxidase subunit III [Homo sapiens] 

gi|194267983|gb|ACF36020.1|[194267983] 

 

65: ACF36019 

ATP synthase F0 subunit 6 [Homo sapiens] 

gi|194267982|gb|ACF36019.1|[194267982] 

 

66: ACF36018 

ATP synthase F0 subunit 8 [Homo sapiens] 

gi|194267981|gb|ACF36018.1|[194267981] 

 

67: ACF36017 

cytochrome c oxidase subunit II [Homo sapiens] 

gi|194267980|gb|ACF36017.1|[194267980] 

 

68: ACF36016 

cytochrome c oxidase subunit I [Homo sapiens] 

gi|194267979|gb|ACF36016.1|[194267979] 

 

69: ACF36015 

NADH dehydrogenase subunit 2 [Homo sapiens] 

gi|194267978|gb|ACF36015.1|[194267978] 

 

70: ACF36014 

NADH dehydrogenase subunit 1 [Homo sapiens] 

gi|194267977|gb|ACF36014.1|[194267977] 

 

71: ACF36013 

cytochrome b [Homo sapiens] 

gi|194267975|gb|ACF36013.1|[194267975] 

 

72: ACF36012 

NADH dehydrogenase subunit 6 [Homo sapiens] 

gi|194267974|gb|ACF36012.1|[194267974] 

 

73: ACF36011 

NADH dehydrogenase subunit 5 [Homo sapiens] 

gi|194267973|gb|ACF36011.1|[194267973] 

 

74: ACF36010 

NADH dehydrogenase subunit 4 [Homo sapiens] 

gi|194267972|gb|ACF36010.1|[194267972] 

 

75: ACF36009 

NADH dehydrogenase subunit 4L [Homo 

sapiens] 

gi|194267971|gb|ACF36009.1|[194267971] 

 

76: ACF36008 

NADH dehydrogenase subunit 3 [Homo sapiens] 

gi|194267970|gb|ACF36008.1|[194267970] 

 

77: ACF36007 

cytochrome c oxidase subunit III [Homo sapiens] 

gi|194267969|gb|ACF36007.1|[194267969] 

 

78: ACF36006 

ATP synthase F0 subunit 6 [Homo sapiens] 

gi|194267968|gb|ACF36006.1|[194267968] 

 

79: ACF36005 

ATP synthase F0 subunit 8 [Homo sapiens] 

gi|194267967|gb|ACF36005.1|[194267967] 

 

80: ACF36004 

cytochrome c oxidase subunit II [Homo sapiens] 

gi|194267966|gb|ACF36004.1|[194267966] 

 

81: ACF36003 

cytochrome c oxidase subunit I [Homo sapiens] 

gi|194267965|gb|ACF36003.1|[194267965] 

 

82: ACF36002 

NADH dehydrogenase subunit 2 [Homo sapiens] 

gi|194267964|gb|ACF36002.1|[194267964] 

 

83: ACF36001 

NADH dehydrogenase subunit 1 [Homo sapiens] 

gi|194267963|gb|ACF36001.1|[194267963] 

 

84: ACF36000 

cytochrome b [Homo sapiens] 

gi|194267961|gb|ACF36000.1|[194267961] 

 

85: ACF35999 

NADH dehydrogenase subunit 6 [Homo sapiens] 

gi|194267960|gb|ACF35999.1|[194267960] 

 

86: ACF35998 

NADH dehydrogenase subunit 5 [Homo sapiens] 

gi|194267959|gb|ACF35998.1|[194267959] 

 

87: ACF35997 

NADH dehydrogenase subunit 4 [Homo sapiens] 

gi|194267958|gb|ACF35997.1|[194267958] 



  

 

88: ACF35996 

NADH dehydrogenase subunit 4L [Homo 

sapiens] 

gi|194267957|gb|ACF35996.1|[194267957] 

 

89: ACF35995 

NADH dehydrogenase subunit 3 [Homo sapiens] 

gi|194267956|gb|ACF35995.1|[194267956] 

 

90: ACF35994 

cytochrome c oxidase subunit III [Homo sapiens] 

gi|194267955|gb|ACF35994.1|[194267955] 

 

91: ACF35993 

ATP synthase F0 subunit 6 [Homo sapiens] 

gi|194267954|gb|ACF35993.1|[194267954] 

 

92: ACF35992 

ATP synthase F0 subunit 8 [Homo sapiens] 

gi|194267953|gb|ACF35992.1|[194267953] 

 

93: ACF35991 

cytochrome c oxidase subunit II [Homo sapiens] 

gi|194267952|gb|ACF35991.1|[194267952] 

 

94: ACF35990 

cytochrome c oxidase subunit I [Homo sapiens] 

gi|194267951|gb|ACF35990.1|[194267951] 

 

95: ACF35989 

NADH dehydrogenase subunit 2 [Homo sapiens] 

gi|194267950|gb|ACF35989.1|[194267950] 

 

96: ACF35988 

NADH dehydrogenase subunit 1 [Homo sapiens] 

gi|194267949|gb|ACF35988.1|[194267949] 

 

97: ACF35987 

cytochrome b [Homo sapiens] 

gi|194267947|gb|ACF35987.1|[194267947] 

 

98: ACF35986 

NADH dehydrogenase subunit 6 [Homo sapiens] 

gi|194267946|gb|ACF35986.1|[194267946] 

 

99: ACF35985 

NADH dehydrogenase subunit 5 [Homo sapiens] 

gi|194267945|gb|ACF35985.1|[194267945] 

 

100: ACF35984 

NADH dehydrogenase subunit 4 [Homo sapiens] 

gi|194267944|gb|ACF35984.1|[194267944] 

 

101: ACF35983 

NADH dehydrogenase subunit 4L [Homo 

sapiens] 

gi|194267943|gb|ACF35983.1|[194267943] 

 

102: ACF35982 

NADH dehydrogenase subunit 3 [Homo sapiens] 

gi|194267942|gb|ACF35982.1|[194267942] 

 

103: ACF35981 

cytochrome c oxidase subunit III [Homo sapiens] 

gi|194267941|gb|ACF35981.1|[194267941] 

 

104: ACF35980 

ATP synthase F0 subunit 6 [Homo sapiens] 

gi|194267940|gb|ACF35980.1|[194267940] 

 

105: ACF35979 

ATP synthase F0 subunit 8 [Homo sapiens] 

gi|194267939|gb|ACF35979.1|[194267939] 

 

106: ACF35978 

cytochrome c oxidase subunit II [Homo sapiens] 

gi|194267938|gb|ACF35978.1|[194267938] 

 

107: ACF35977 

cytochrome c oxidase subunit I [Homo sapiens] 

gi|194267937|gb|ACF35977.1|[194267937] 

 

108: ACF35976 

NADH dehydrogenase subunit 2 [Homo sapiens] 

gi|194267936|gb|ACF35976.1|[194267936] 

 

109: ACF35975 

NADH dehydrogenase subunit 1 [Homo sapiens] 

gi|194267935|gb|ACF35975.1|[194267935] 

 

110: ACF35974 

cytochrome b [Homo sapiens] 

gi|194267933|gb|ACF35974.1|[194267933] 

 

111: ACF35973 

NADH dehydrogenase subunit 6 [Homo sapiens] 

gi|194267932|gb|ACF35973.1|[194267932] 

 

112: ACF35972 

NADH dehydrogenase subunit 5 [Homo sapiens] 

gi|194267931|gb|ACF35972.1|[194267931] 

 

113: ACF35971 

NADH dehydrogenase subunit 4 [Homo sapiens] 

gi|194267930|gb|ACF35971.1|[194267930] 

 

114: ACF35970 

NADH dehydrogenase subunit 4L [Homo 

sapiens] 

gi|194267929|gb|ACF35970.1|[194267929] 

 

115: ACF35969 

NADH dehydrogenase subunit 3 [Homo sapiens] 

gi|194267928|gb|ACF35969.1|[194267928] 

 

116: ACF35968 

cytochrome c oxidase subunit III [Homo sapiens] 

gi|194267927|gb|ACF35968.1|[194267927] 

 



  

117: ACF35967 

ATP synthase F0 subunit 6 [Homo sapiens] 

gi|194267926|gb|ACF35967.1|[194267926] 

 

118: ACF35966 

ATP synthase F0 subunit 8 [Homo sapiens] 

gi|194267925|gb|ACF35966.1|[194267925] 

 

119: ACF35965 

cytochrome c oxidase subunit II [Homo sapiens] 

gi|194267924|gb|ACF35965.1|[194267924] 

 

120: ACF35964 

cytochrome c oxidase subunit I [Homo sapiens] 

gi|194267923|gb|ACF35964.1|[194267923] 

 

121: ACF35963 

NADH dehydrogenase subunit 2 [Homo sapiens] 

gi|194267922|gb|ACF35963.1|[194267922] 

 

122: ACF35962 

NADH dehydrogenase subunit 1 [Homo sapiens] 

gi|194267921|gb|ACF35962.1|[194267921] 

 

123: ACF35961 

cytochrome b [Homo sapiens] 

gi|194267919|gb|ACF35961.1|[194267919] 

 

124: ACF35960 

NADH dehydrogenase subunit 6 [Homo sapiens] 

gi|194267918|gb|ACF35960.1|[194267918] 

 

125: ACF35959 

NADH dehydrogenase subunit 5 [Homo sapiens] 

gi|194267917|gb|ACF35959.1|[194267917] 

 

126: ACF35958 

NADH dehydrogenase subunit 4 [Homo sapiens] 

gi|194267916|gb|ACF35958.1|[194267916] 

 

127: ACF35957 

NADH dehydrogenase subunit 4L [Homo 

sapiens] 

gi|194267915|gb|ACF35957.1|[194267915] 

 

128: ACF35956 

NADH dehydrogenase subunit 3 [Homo sapiens] 

gi|194267914|gb|ACF35956.1|[194267914] 

 

129: ACF35955 

cytochrome c oxidase subunit III [Homo sapiens] 

gi|194267913|gb|ACF35955.1|[194267913] 

 

130: ACF35954 

ATP synthase F0 subunit 6 [Homo sapiens] 

gi|194267912|gb|ACF35954.1|[194267912] 

 

131: ACF35953 

ATP synthase F0 subunit 8 [Homo sapiens] 

gi|194267911|gb|ACF35953.1|[194267911] 

 

132: ACF35952 

cytochrome c oxidase subunit II [Homo sapiens] 

gi|194267910|gb|ACF35952.1|[194267910] 

 

133: ACF35951 

cytochrome c oxidase subunit I [Homo sapiens] 

gi|194267909|gb|ACF35951.1|[194267909] 

 

134: ACF35950 

NADH dehydrogenase subunit 2 [Homo sapiens] 

gi|194267908|gb|ACF35950.1|[194267908] 

 

135: ACF35949 

NADH dehydrogenase subunit 1 [Homo sapiens] 

gi|194267907|gb|ACF35949.1|[194267907] 

 

136: ACF35948 

cytochrome b [Homo sapiens] 

gi|194267905|gb|ACF35948.1|[194267905] 

 

137: ACF35947 

NADH dehydrogenase subunit 6 [Homo sapiens] 

gi|194267904|gb|ACF35947.1|[194267904] 

 

138: ACF35946 

NADH dehydrogenase subunit 5 [Homo sapiens] 

gi|194267903|gb|ACF35946.1|[194267903] 

 

139: ACF35945 

NADH dehydrogenase subunit 4 [Homo sapiens] 

gi|194267902|gb|ACF35945.1|[194267902] 

 

140: ACF35944 

NADH dehydrogenase subunit 4L [Homo 

sapiens] 

gi|194267901|gb|ACF35944.1|[194267901] 

 

141: ACF35943 

NADH dehydrogenase subunit 3 [Homo sapiens] 

gi|194267900|gb|ACF35943.1|[194267900] 

 

142: ACF35942 

cytochrome c oxidase subunit III [Homo sapiens] 

gi|194267899|gb|ACF35942.1|[194267899] 

 

143: ACF35941 

ATP synthase F0 subunit 6 [Homo sapiens] 

gi|194267898|gb|ACF35941.1|[194267898] 

 

144: ACF35940 

ATP synthase F0 subunit 8 [Homo sapiens] 

gi|194267897|gb|ACF35940.1|[194267897] 

 

145: ACF35939 

cytochrome c oxidase subunit II [Homo sapiens] 

gi|194267896|gb|ACF35939.1|[194267896] 

 

146: ACF35938 

cytochrome c oxidase subunit I [Homo sapiens] 



  

gi|194267895|gb|ACF35938.1|[194267895] 

 

147: ACF35937 

NADH dehydrogenase subunit 2 [Homo sapiens] 

gi|194267894|gb|ACF35937.1|[194267894] 

 

148: ACF35936 

NADH dehydrogenase subunit 1 [Homo sapiens] 

gi|194267893|gb|ACF35936.1|[194267893] 

 

149: ACF35935 

cytochrome b [Homo sapiens] 

gi|194267891|gb|ACF35935.1|[194267891] 

 

150: ACF35934 

NADH dehydrogenase subunit 6 [Homo sapiens] 

gi|194267890|gb|ACF35934.1|[194267890] 

 

151: ACF35933 

NADH dehydrogenase subunit 5 [Homo sapiens] 

gi|194267889|gb|ACF35933.1|[194267889] 

 

152: ACF35932 

NADH dehydrogenase subunit 4 [Homo sapiens] 

gi|194267888|gb|ACF35932.1|[194267888] 

 

153: ACF35931 

NADH dehydrogenase subunit 4L [Homo 

sapiens] 

gi|194267887|gb|ACF35931.1|[194267887] 

 

154: ACF35930 

NADH dehydrogenase subunit 3 [Homo sapiens] 

gi|194267886|gb|ACF35930.1|[194267886] 

 

155: ACF35929 

cytochrome c oxidase subunit III [Homo sapiens] 

gi|194267885|gb|ACF35929.1|[194267885] 

 

156: ACF35928 

ATP synthase F0 subunit 6 [Homo sapiens] 

gi|194267884|gb|ACF35928.1|[194267884] 

 

157: ACF35927 

ATP synthase F0 subunit 8 [Homo sapiens] 

gi|194267883|gb|ACF35927.1|[194267883] 

 

158: ACF35926 

cytochrome c oxidase subunit II [Homo sapiens] 

gi|194267882|gb|ACF35926.1|[194267882] 

 

159: ACF35925 

cytochrome c oxidase subunit I [Homo sapiens] 

gi|194267881|gb|ACF35925.1|[194267881] 

 

160: ACF35924 

NADH dehydrogenase subunit 2 [Homo sapiens] 

gi|194267880|gb|ACF35924.1|[194267880] 

 

161: ACF35923 

NADH dehydrogenase subunit 1 [Homo sapiens] 

gi|194267879|gb|ACF35923.1|[194267879] 

 

162: ACF35922 

cytochrome b [Homo sapiens] 

gi|194267877|gb|ACF35922.1|[194267877] 

 

163: ACF35921 

NADH dehydrogenase subunit 6 [Homo sapiens] 

gi|194267876|gb|ACF35921.1|[194267876] 

 

164: ACF35920 

NADH dehydrogenase subunit 5 [Homo sapiens] 

gi|194267875|gb|ACF35920.1|[194267875] 

 

165: ACF35919 

NADH dehydrogenase subunit 4 [Homo sapiens] 

gi|194267874|gb|ACF35919.1|[194267874] 

 

166: ACF35918 

NADH dehydrogenase subunit 4L [Homo 

sapiens] 

gi|194267873|gb|ACF35918.1|[194267873] 

 

167: ACF35917 

NADH dehydrogenase subunit 3 [Homo sapiens] 

gi|194267872|gb|ACF35917.1|[194267872] 

 

168: ACF35916 

cytochrome c oxidase subunit III [Homo sapiens] 

gi|194267871|gb|ACF35916.1|[194267871] 

 

169: ACF35915 

ATP synthase F0 subunit 6 [Homo sapiens] 

gi|194267870|gb|ACF35915.1|[194267870] 

 

170: ACF35914 

ATP synthase F0 subunit 8 [Homo sapiens] 

gi|194267869|gb|ACF35914.1|[194267869] 

 

171: ACF35913 

cytochrome c oxidase subunit II [Homo sapiens] 

gi|194267868|gb|ACF35913.1|[194267868] 

 

172: ACF35912 

cytochrome c oxidase subunit I [Homo sapiens] 

gi|194267867|gb|ACF35912.1|[194267867] 

 

173: ACF35911 

NADH dehydrogenase subunit 2 [Homo sapiens] 

gi|194267866|gb|ACF35911.1|[194267866] 

 

174: ACF35910 

NADH dehydrogenase subunit 1 [Homo sapiens] 

gi|194267865|gb|ACF35910.1|[194267865] 

 

175: ACF35909 

cytochrome b [Homo sapiens] 

gi|194267863|gb|ACF35909.1|[194267863] 

 



  

176: ACF35908 

NADH dehydrogenase subunit 6 [Homo sapiens] 

gi|194267862|gb|ACF35908.1|[194267862] 

 

177: ACF35907 

NADH dehydrogenase subunit 5 [Homo sapiens] 

gi|194267861|gb|ACF35907.1|[194267861] 

 

178: ACF35906 

NADH dehydrogenase subunit 4 [Homo sapiens] 

gi|194267860|gb|ACF35906.1|[194267860] 

 

179: ACF35905 

NADH dehydrogenase subunit 4L [Homo 

sapiens] 

gi|194267859|gb|ACF35905.1|[194267859] 

 

180: ACF35904 

NADH dehydrogenase subunit 3 [Homo sapiens] 

gi|194267858|gb|ACF35904.1|[194267858] 

 

181: ACF35903 

cytochrome c oxidase subunit III [Homo sapiens] 

gi|194267857|gb|ACF35903.1|[194267857] 

 

182: ACF35902 

ATP synthase F0 subunit 6 [Homo sapiens] 

gi|194267856|gb|ACF35902.1|[194267856] 

 

183: ACF35901 

ATP synthase F0 subunit 8 [Homo sapiens] 

gi|194267855|gb|ACF35901.1|[194267855] 

 

184: ACF35900 

cytochrome c oxidase subunit II [Homo sapiens] 

gi|194267854|gb|ACF35900.1|[194267854] 

 

185: ACF35899 

cytochrome c oxidase subunit I [Homo sapiens] 

gi|194267853|gb|ACF35899.1|[194267853] 

 

186: ACF35898 

NADH dehydrogenase subunit 2 [Homo sapiens] 

gi|194267852|gb|ACF35898.1|[194267852] 

 

187: ACF35897 

NADH dehydrogenase subunit 1 [Homo sapiens] 

gi|194267851|gb|ACF35897.1|[194267851] 

 

188: ACF35896 

cytochrome b [Homo sapiens] 

gi|194267849|gb|ACF35896.1|[194267849] 

 

189: ACF35895 

NADH dehydrogenase subunit 6 [Homo sapiens] 

gi|194267848|gb|ACF35895.1|[194267848] 

 

190: ACF35894 

NADH dehydrogenase subunit 5 [Homo sapiens] 

gi|194267847|gb|ACF35894.1|[194267847] 

 

191: ACF35893 

NADH dehydrogenase subunit 4 [Homo sapiens] 

gi|194267846|gb|ACF35893.1|[194267846] 

 

192: ACF35892 

NADH dehydrogenase subunit 4L [Homo 

sapiens] 

gi|194267845|gb|ACF35892.1|[194267845] 

 

193: ACF35891 

NADH dehydrogenase subunit 3 [Homo sapiens] 

gi|194267844|gb|ACF35891.1|[194267844] 

 

194: ACF35890 

cytochrome c oxidase subunit III [Homo sapiens] 

gi|194267843|gb|ACF35890.1|[194267843] 

 

195: ACF35889 

ATP synthase F0 subunit 6 [Homo sapiens] 

gi|194267842|gb|ACF35889.1|[194267842] 

 

196: ACF35888 

ATP synthase F0 subunit 8 [Homo sapiens] 

gi|194267841|gb|ACF35888.1|[194267841] 

 

197: ACF35887 

cytochrome c oxidase subunit II [Homo sapiens] 

gi|194267840|gb|ACF35887.1|[194267840] 

 

198: ACF35886 

cytochrome c oxidase subunit I [Homo sapiens] 

gi|194267839|gb|ACF35886.1|[194267839] 

 

199: ACF35885 

NADH dehydrogenase subunit 2 [Homo sapiens] 

gi|194267838|gb|ACF35885.1|[194267838] 

 

200: ACF35884 

NADH dehydrogenase subunit 1 [Homo sapiens] 

gi|194267837|gb|ACF35884.1|[194267837] 

 

201: ACF35883 

cytochrome b [Homo sapiens] 

gi|194267835|gb|ACF35883.1|[194267835] 

 

202: ACF35882 

NADH dehydrogenase subunit 6 [Homo sapiens] 

gi|194267834|gb|ACF35882.1|[194267834] 

 

203: ACF35881 

NADH dehydrogenase subunit 5 [Homo sapiens] 

gi|194267833|gb|ACF35881.1|[194267833] 

 

204: ACF35880 

NADH dehydrogenase subunit 4 [Homo sapiens] 

gi|194267832|gb|ACF35880.1|[194267832] 

 

205: ACF35879 



  

NADH dehydrogenase subunit 4L [Homo 

sapiens] 

gi|194267831|gb|ACF35879.1|[194267831] 

 

206: ACF35878 

NADH dehydrogenase subunit 3 [Homo sapiens] 

gi|194267830|gb|ACF35878.1|[194267830] 

 

207: ACF35877 

cytochrome c oxidase subunit III [Homo sapiens] 

gi|194267829|gb|ACF35877.1|[194267829] 

 

208: ACF35876 

ATP synthase F0 subunit 6 [Homo sapiens] 

gi|194267828|gb|ACF35876.1|[194267828] 

 

209: ACF35875 

ATP synthase F0 subunit 8 [Homo sapiens] 

gi|194267827|gb|ACF35875.1|[194267827] 

 

210: ACF35874 

cytochrome c oxidase subunit II [Homo sapiens] 

gi|194267826|gb|ACF35874.1|[194267826] 

 

211: ACF35873 

cytochrome c oxidase subunit I [Homo sapiens] 

gi|194267825|gb|ACF35873.1|[194267825] 

 

212: ACF35872 

NADH dehydrogenase subunit 2 [Homo sapiens] 

gi|194267824|gb|ACF35872.1|[194267824] 

 

213: ACF35871 

NADH dehydrogenase subunit 1 [Homo sapiens] 

gi|194267823|gb|ACF35871.1|[194267823] 

 

214: ACF35870 

cytochrome b [Homo sapiens] 

gi|194267821|gb|ACF35870.1|[194267821] 

 

215: ACF35869 

NADH dehydrogenase subunit 6 [Homo sapiens] 

gi|194267820|gb|ACF35869.1|[194267820] 

 

216: ACF35868 

NADH dehydrogenase subunit 5 [Homo sapiens] 

gi|194267819|gb|ACF35868.1|[194267819] 

 

217: ACF35867 

NADH dehydrogenase subunit 4 [Homo sapiens] 

gi|194267818|gb|ACF35867.1|[194267818] 

 

218: ACF35866 

NADH dehydrogenase subunit 4L [Homo 

sapiens] 

gi|194267817|gb|ACF35866.1|[194267817] 

 

219: ACF35865 

NADH dehydrogenase subunit 3 [Homo sapiens] 

gi|194267816|gb|ACF35865.1|[194267816] 

 

220: ACF35864 

cytochrome c oxidase subunit III [Homo sapiens] 

gi|194267815|gb|ACF35864.1|[194267815] 

 

221: ACF35863 

ATP synthase F0 subunit 6 [Homo sapiens] 

gi|194267814|gb|ACF35863.1|[194267814] 

 

222: ACF35862 

ATP synthase F0 subunit 8 [Homo sapiens] 

gi|194267813|gb|ACF35862.1|[194267813] 

 

223: ACF35861 

cytochrome c oxidase subunit II [Homo sapiens] 

gi|194267812|gb|ACF35861.1|[194267812] 

 

224: ACF35860 

cytochrome c oxidase subunit I [Homo sapiens] 

gi|194267811|gb|ACF35860.1|[194267811] 

 

225: ACF35859 

NADH dehydrogenase subunit 2 [Homo sapiens] 

gi|194267810|gb|ACF35859.1|[194267810] 

 

226: ACF35858 

NADH dehydrogenase subunit 1 [Homo sapiens] 

gi|194267809|gb|ACF35858.1|[194267809] 

 

227: ACF35857 

cytochrome b [Homo sapiens] 

gi|194267807|gb|ACF35857.1|[194267807] 

 

228: ACF35856 

NADH dehydrogenase subunit 6 [Homo sapiens] 

gi|194267806|gb|ACF35856.1|[194267806] 

 

229: ACF35855 

NADH dehydrogenase subunit 5 [Homo sapiens] 

gi|194267805|gb|ACF35855.1|[194267805] 

 

230: ACF35854 

NADH dehydrogenase subunit 4 [Homo sapiens] 

gi|194267804|gb|ACF35854.1|[194267804] 

 

231: ACF35853 

NADH dehydrogenase subunit 4L [Homo 

sapiens] 

gi|194267803|gb|ACF35853.1|[194267803] 

 

232: ACF35852 

NADH dehydrogenase subunit 3 [Homo sapiens] 

gi|194267802|gb|ACF35852.1|[194267802] 

 

233: ACF35851 

cytochrome c oxidase subunit III [Homo sapiens] 

gi|194267801|gb|ACF35851.1|[194267801] 

 

234: ACF35850 

ATP synthase F0 subunit 6 [Homo sapiens] 



  

gi|194267800|gb|ACF35850.1|[194267800] 

 

235: ACF35849 

ATP synthase F0 subunit 8 [Homo sapiens] 

gi|194267799|gb|ACF35849.1|[194267799] 

 

236: ACF35848 

cytochrome c oxidase subunit II [Homo sapiens] 

gi|194267798|gb|ACF35848.1|[194267798] 

 

237: ACF35847 

cytochrome c oxidase subunit I [Homo sapiens] 

gi|194267797|gb|ACF35847.1|[194267797] 

 

238: ACF35846 

NADH dehydrogenase subunit 2 [Homo sapiens] 

gi|194267796|gb|ACF35846.1|[194267796] 

 

239: ACF35845 

NADH dehydrogenase subunit 1 [Homo sapiens] 

gi|194267795|gb|ACF35845.1|[194267795] 

 

240: ACF35844 

cytochrome b [Homo sapiens] 

gi|194267793|gb|ACF35844.1|[194267793] 

 

241: ACF35843 

NADH dehydrogenase subunit 6 [Homo sapiens] 

gi|194267792|gb|ACF35843.1|[194267792] 

 

242: ACF35842 

NADH dehydrogenase subunit 5 [Homo sapiens] 

gi|194267791|gb|ACF35842.1|[194267791] 

 

243: ACF35841 

NADH dehydrogenase subunit 4 [Homo sapiens] 

gi|194267790|gb|ACF35841.1|[194267790] 

 

244: ACF35840 

NADH dehydrogenase subunit 4L [Homo 

sapiens] 

gi|194267789|gb|ACF35840.1|[194267789] 

 

245: ACF35839 

NADH dehydrogenase subunit 3 [Homo sapiens] 

gi|194267788|gb|ACF35839.1|[194267788] 

 

246: ACF35838 

cytochrome c oxidase subunit III [Homo sapiens] 

gi|194267787|gb|ACF35838.1|[194267787] 

 

247: ACF35837 

ATP synthase F0 subunit 6 [Homo sapiens] 

gi|194267786|gb|ACF35837.1|[194267786] 

 

248: ACF35836 

ATP synthase F0 subunit 8 [Homo sapiens] 

gi|194267785|gb|ACF35836.1|[194267785] 

 

249: ACF35835 

cytochrome c oxidase subunit II [Homo sapiens] 

gi|194267784|gb|ACF35835.1|[194267784] 

 

250: ACF35834 

cytochrome c oxidase subunit I [Homo sapiens] 

gi|194267783|gb|ACF35834.1|[194267783] 

 

251: ACF35833 

NADH dehydrogenase subunit 2 [Homo sapiens] 

gi|194267782|gb|ACF35833.1|[194267782] 

 

252: ACF35832 

NADH dehydrogenase subunit 1 [Homo sapiens] 

gi|194267781|gb|ACF35832.1|[194267781] 

 

253: ACF35831 

cytochrome b [Homo sapiens] 

gi|194267779|gb|ACF35831.1|[194267779] 

 

254: ACF35830 

NADH dehydrogenase subunit 6 [Homo sapiens] 

gi|194267778|gb|ACF35830.1|[194267778] 

 

255: ACF35829 

NADH dehydrogenase subunit 5 [Homo sapiens] 

gi|194267777|gb|ACF35829.1|[194267777] 

 

256: ACF35828 

NADH dehydrogenase subunit 4 [Homo sapiens] 

gi|194267776|gb|ACF35828.1|[194267776] 

 

257: ACF35827 

NADH dehydrogenase subunit 4L [Homo 

sapiens] 

gi|194267775|gb|ACF35827.1|[194267775] 

 

258: ACF35826 

NADH dehydrogenase subunit 3 [Homo sapiens] 

gi|194267774|gb|ACF35826.1|[194267774] 

 

259: ACF35825 

cytochrome c oxidase subunit III [Homo sapiens] 

gi|194267773|gb|ACF35825.1|[194267773] 

 

260: ACF35824 

ATP synthase F0 subunit 6 [Homo sapiens] 

gi|194267772|gb|ACF35824.1|[194267772] 

 

261: ACF35823 

ATP synthase F0 subunit 8 [Homo sapiens] 

gi|194267771|gb|ACF35823.1|[194267771] 

 

262: ACF35822 

cytochrome c oxidase subunit II [Homo sapiens] 

gi|194267770|gb|ACF35822.1|[194267770] 

 

263: ACF35821 

cytochrome c oxidase subunit I [Homo sapiens] 

gi|194267769|gb|ACF35821.1|[194267769] 

 



  

264: ACF35820 

NADH dehydrogenase subunit 2 [Homo sapiens] 

gi|194267768|gb|ACF35820.1|[194267768] 

 

265: ACF35819 

NADH dehydrogenase subunit 1 [Homo sapiens] 

gi|194267767|gb|ACF35819.1|[194267767] 

 

266: ACF35818 

cytochrome b [Homo sapiens] 

gi|194267765|gb|ACF35818.1|[194267765] 

 

267: ACF35817 

NADH dehydrogenase subunit 6 [Homo sapiens] 

gi|194267764|gb|ACF35817.1|[194267764] 

 

268: ACF35816 

NADH dehydrogenase subunit 5 [Homo sapiens] 

gi|194267763|gb|ACF35816.1|[194267763] 

 

269: ACF35815 

NADH dehydrogenase subunit 4 [Homo sapiens] 

gi|194267762|gb|ACF35815.1|[194267762] 

 

270: ACF35814 

NADH dehydrogenase subunit 4L [Homo 

sapiens] 

gi|194267761|gb|ACF35814.1|[194267761] 

 

271: ACF35813 

NADH dehydrogenase subunit 3 [Homo sapiens] 

gi|194267760|gb|ACF35813.1|[194267760] 

 

272: ACF35812 

cytochrome c oxidase subunit III [Homo sapiens] 

gi|194267759|gb|ACF35812.1|[194267759] 

 

273: ACF35811 

ATP synthase F0 subunit 6 [Homo sapiens] 

gi|194267758|gb|ACF35811.1|[194267758] 

 

274: ACF35810 

ATP synthase F0 subunit 8 [Homo sapiens] 

gi|194267757|gb|ACF35810.1|[194267757] 

 

275: ACF35809 

cytochrome c oxidase subunit II [Homo sapiens] 

gi|194267756|gb|ACF35809.1|[194267756] 

 

276: ACF35808 

cytochrome c oxidase subunit I [Homo sapiens] 

gi|194267755|gb|ACF35808.1|[194267755] 

 

277: ACF35807 

NADH dehydrogenase subunit 2 [Homo sapiens] 

gi|194267754|gb|ACF35807.1|[194267754] 

 

278: ACF35806 

NADH dehydrogenase subunit 1 [Homo sapiens] 

gi|194267753|gb|ACF35806.1|[194267753] 

 

279: ACF35805 

cytochrome b [Homo sapiens] 

gi|194267751|gb|ACF35805.1|[194267751] 

 

280: ACF35804 

NADH dehydrogenase subunit 6 [Homo sapiens] 

gi|194267750|gb|ACF35804.1|[194267750] 

 

281: ACF35803 

NADH dehydrogenase subunit 5 [Homo sapiens] 

gi|194267749|gb|ACF35803.1|[194267749] 

 

282: ACF35802 

NADH dehydrogenase subunit 4 [Homo sapiens] 

gi|194267748|gb|ACF35802.1|[194267748] 

 

283: ACF35801 

NADH dehydrogenase subunit 4L [Homo 

sapiens] 

gi|194267747|gb|ACF35801.1|[194267747] 

 

284: ACF35800 

NADH dehydrogenase subunit 3 [Homo sapiens] 

gi|194267746|gb|ACF35800.1|[194267746] 

 

285: ACF35799 

cytochrome c oxidase subunit III [Homo sapiens] 

gi|194267745|gb|ACF35799.1|[194267745] 

 

286: ACF35798 

ATP synthase F0 subunit 6 [Homo sapiens] 

gi|194267744|gb|ACF35798.1|[194267744] 

 

287: ACF35797 

ATP synthase F0 subunit 8 [Homo sapiens] 

gi|194267743|gb|ACF35797.1|[194267743] 

 

288: ACF35796 

cytochrome c oxidase subunit II [Homo sapiens] 

gi|194267742|gb|ACF35796.1|[194267742] 

 

289: ACF35795 

cytochrome c oxidase subunit I [Homo sapiens] 

gi|194267741|gb|ACF35795.1|[194267741] 

 

290: ACF35794 

NADH dehydrogenase subunit 2 [Homo sapiens] 

gi|194267740|gb|ACF35794.1|[194267740] 

 

291: ACF35793 

NADH dehydrogenase subunit 1 [Homo sapiens] 

gi|194267739|gb|ACF35793.1|[194267739] 

 

292: NP_002275 

keratin 86 [Homo sapiens] 

gi|14318422|ref|NP_002275.1|[14318422] 

 

293: ACD31678 

cytochrome c oxidase subunit III [Homo sapiens] 



  

gi|187729692|gb|ACD31678.1|[187729692] 

 

294: ACD31677 

ATPase subunit 6 [Homo sapiens] 

gi|187729691|gb|ACD31677.1|[187729691] 

 

295: ACC97189 

cytochrome c oxidase subunit II [Homo sapiens] 

gi|186968864|gb|ACC97189.1|[186968864] 

 

296: NP_001073848 

parkin co-regulated gene protein isoform 2 

[Homo sapiens] 

gi|122939206|ref|NP_001073848.1|[122939206] 

 

297: NP_001073847 

parkin co-regulated gene protein isoform 2 

[Homo sapiens] 

gi|122939202|ref|NP_001073847.1|[122939202] 

 

298: NP_689623 

parkin co-regulated gene protein isoform 1 

[Homo sapiens] 

gi|122939204|ref|NP_689623.2|[122939204] 

 

SNPs Database 

 

1: rs41318531   

[Homo sapiens] 

AACTGGACTCAGGCCTTTTGGCCTCA[A/G]AGAAGCTCACAGTGTGAGAGTATGA 

 

2: rs41352448   

[Homo sapiens]  

ATGGATGGATGGATGGATGGATGGAT[-/GGAT]GGACAGACAGCTATAGAAATAC AGA 

3: rs13447341   

[Homo sapiens] 

GGAGCTGGTGAAGCGGAAGCGCATCG[A/G]GGCCATCCGCGGCCAGATCCTGTCC 

 

4: rs45484397   

[Homo sapiens] 

ATTGTGGGTCTGGTGGTTATGGAATG[G/T]TGGTGGTAACAGTGGTGTGATGGAA 

 

5: rs3917220   

[Homo sapiens] 

CAAGGGACTCTAATCTACCTTGTTCT[-/T]TCTGTTCTCTTCAGAACTCCAAGCT 

6: rs35706870   

[Homo sapiens] 

CCAAGGGCAGATGTGCATGGAGGCCA[A/C]GTCATTTCCTTCCCATGCTCTCATA 

 

7: rs13447446   

[Homo sapiens] 

ATCTTTGTTGGAGGGTGAGGGTGGGG[A/C]CAGAGCGGGTGGGGCTGATTGGAAA 

 

8: rs13447445   

[Homo sapiens] 

GTTGAGACTCTAATATTGAGACTCAT[C/G]GGAAAATCCCACATTTGATAAATCT 

 

9: rs56588968 has merged into rs1800795   

[Homo sapiens] 

CACTTTTCCCCCTAGTTGTGTCTTGC[C/G]ATGCTAAAGGACGTCACATTGCACA 

 

10. AFFY, HGBASE, SNP500CANCER10: rs36215460 has merged into rs1800795   

[Homo sapiens] 

CACTTTTCCCCCTAGTTGTGTCTTGC[C/G]ATGCTAAAGGACGTCACATTGCACA 

 

11.AFFY, HGBASE, SNP500CANCER11: rs17777058 has merged into rs1800795   

[Homo sapiens] 

CACTTTTCCCCCTAGTTGTGTCTTGC[C/G]ATGCTAAAGGACGTCACATTGCACA 

 

12.AFFY, HGBASE, SNP500CANCER12: rs1800795   

[Homo sapiens] 



  

CACTTTTCCCCCTAGTTGTGTCTTGC[C/G]ATGCTAAAGGACGTCACATTGCACA 

 

13.AFFY, HGBASE, SNP500CANCER13: rs41296860   

[Homo sapiens] 

AACTGGACTCAGGCCTTTTGGCCTCA[A/G]AGAAGCTCACAGTGTGAGAGT 

 

OMIM Database 

 

1. *608427 PARKIN COREGULATED GENE; PACRG 

     Gene map locus 6q25-q27 

 

2. #607572 LEPROSY, SUSCEPTIBILITY TO, 2 

    Gene map locus 6q25.2-q27 

 

3. *602544 PARKIN; PARK2 

      FRAGILE SITE FRA6E, INCLUDED 

      Gene map locus 6q25.2-q27 

 

4. *601928 KERATIN 86; KRT86 

      Gene map locus 12q13 

 

5. *601772 H2A HISTONE FAMILY, MEMBER X; H2AFX 

     Gene map locus 11q23.2-q23.3 

 

6. *516002 COMPLEX I, SUBUNIT ND3; MTND3 

 

7. #246300 LEPROSY, SUSCEPTIBILITY TO 

    LEPROSY, SUSCEPTIBILITY TO, 3, INCLUDED; LPRS3, INCLUDED 

    Gene map locus 4q32, 4p14 

 

8. *124092 INTERLEUKIN 10; IL10 

     Gene map locus 1q31-q32 

 

9. #114500 COLORECTAL CANCER; CRC 

    Gene map locus 17q24, 17p11.2, 17p13.1, 15q15, 14q32.3, 14q24.3, 11p11.2, 9q32-q33, 1p13.2, 8p22-

p21.3, 5q21-q22, 4q32, 3q26.3, 1p35, 2p25, 22q13, 20q13.2-q13.3 

 

10. #114480 BREAST CANCER 

      BREAST CANCER, FAMILIAL MALE, INCLUDED 

      Gene map locus 17q22-q23, 17q22, 17p13.1, 16p12, 15q15.1, 14q32.3, 13q12.3, 12p12.1, 11q22.3, 

11p15.5, 8q11, 5q33.2, 3q26.3, 2q34-q35, 2q33, 22q12.1 



  

 

 

 

 

 

Training Programme & Development of Human Resources in Human Genetics. 
 

Training Programme for the year 2002-2004. 

 

1. DIPTI V. KHANNA 

St. Xavier‘s College, Ahmedabad 

Dept. of Biotechnology and Biochemistry 

Duration: April 25
th

 to June 24
th

, 2002 

 

2. AJAZ AHMED BHAT 

Department of Biochemistry 

Faculty of Science, Jamia Hamdard, New 

Delhi—110062. 

Duration: June 1
st
 to July 13

th
, 2002  

 

3. TANVEER ALI DAR 

Department of Biochemistry, Faculty of Science, 

Jamia Hamdard, New Delhi—110062. 

Duration: May 29
th

 to July 13
th

, 2002 

 

4. GARIMA SHARMA 

Department of Zoology 

CCS University Campus, Meerut—250005. 

Duration:  June 24
th

 to August 2
nd

 , 2002 

 

5. AUDESH KUMAR BHAT 

H.No. 14, Neelam Colony Toph Mode 

Subhash Nagar , Jammu, Jammu & Kashmir- 

180005. 

Duration:  Nov 13
th

 to Nov 30
th
, 2002 

 

6. TULIKA PANDA 

Department of Zoology, H.N.B. Garhwal 

University, Srinagar ,Uttarachal- 246174 

Duration: Feb 1
st
 to April 30

th
 , 2003 

 

7. ARPANA PAL 

Department of Zoology, 

H.N.B. Garhwal University, Srinagar, 

Uttaranchal- 246174 

Duration. Feb 1
st
 to April 30

th 
, 2003  

 

8. RACHNA DIMRI 

Department of Zoology, H.N.B. Garhwal 

University, Srinagar, Uttaranchal- 246174 

Duration. Feb 1
st
 to April 30

th 
, 2003  

 

9. SHANTA SARKAR 

Dept. of Human Genetics, Guru Nanak Dev 

University, Amritsar. 

Duration. July 1st to July 30th 2003 

 

10. CHITRA DAS 

B.Tech Bio Technology Genetic Engineering, 

Allahabad Agricultural University  

Duration. June 12th July 18th, 2003 

  

11. SHARON ROSE MASSEY  

B.Tech Bio Technology Genetic Engineering, 

Allahabad Agricultural University  

Duration. June 12th - July 18th, 2003 

 

12. SHASHANK JAIN,  

Class XI-C, Vasant Valley School 

Duration. June 3
rd

  to June 27
th

  2003 

 

13. ASHUTOSH KUMAR 

Class XI-B, Vasant Valley School  

Duration. June 03
rd

  to June 27
th

  2003 

 

14. SRISHTI NAYAK 

Class XI-C, Vasant Valley School  

Duration. June‘ 03
rd

  to June 27
th

  2003 

 

15. ADITI MALIK 

Class XI-B, Vasant Valley School  

Duration: June‘ 03
rd

  to June 27
th

 2003 

 

16. SHAMBHAVI TANNIR 

Class XI-B, Vasant Valley School  

Duration. June‘ 03
rd

  to June 27
th

  2003 

 

17. PUSHPA VERMA 

M.Sc. (Genetics), University of Delhi, South 

Campus  

Duration. May 19
th

  to July 14
th

 2003 

 

18. SAMIR ALI KHAN 

Department of Biochemistry, Aligarh Muslim 

University, Aligarh  

Duration. June 16
th

 to July 18
th

  2003 

 

19. NAZIR AHMED (Ph.D. Student) 

Department of Biochemistry, SKIMS , Soura, 

Srinagar. 

Duration: September 16
th

 to December 16
th

 2003 

 

20. RICHA VYAS 

M.sc in Microbiology, Barkatullah University, 

Bhopal 

Duration. January 15
th

 to March 15
th

 2004 

 

 

 

 

 

Students trained or visited NCAHG. 

 



  

21. SYED IRFAN AHMED BUKHARI 

M.Sc. Biotechnology, Kashmir University, 

Srinagar  

December 20
th

 to March 15
th

 2004 

 

22. SHWETA SINGH 

V.B.S. Purvanchal University, Jaunpur 

Duration. February 1
st
  to May 31

st
  2004 

 

23. PANKAJ SRIVASTAVA 

V.B.S. Purvanchal University, Jaunpur 

Duration. Feb 1
st
  to April 30

th
  2004 

 

24. MS KANCHAN 

Pharmaceutical Biotechnology, Jamia Hamdard  

Hamdard University, New Delhi –110062.  

Duration. December 8
th

  to  December 20
th

  2003 

 

25. MR. M. ZAFAR AHMAD 

Pharmaceutical Biotechnology, Jamia Hamdard  

Hamdard University, New Delhi –110062. 

Duration. December 8
th

  to  December 20
th

  2003 

 

26. MS PAYAL GARG 

Pharmaceutical Biotechnology, Jamia Hamdard  

Hamdard University, New Delhi –110062. 

Duration. December 8
th

 to December 20
th

  2003 

 

27. MS SHEHLA NAJIB 

Pharmaceutical Biotechnology, Jamia Hamdard, 

Hamdard University, New Delhi. 

Duration. December 8
th

 to December 20
th

 2003 

 

28. MS SHILPA PAHWA 

Pharmaceutical Biotechnology, Jamia Hamdard  

Hamdard University, Hamdard Nagar, New 

Delhi –110062. 

Duration. December 8
th

  to December 20
th

 2003 

 

29. MS RITU 

M.Sc., SLS, Jawaharlal Nehru University. 

 

30. MS MEHA SINGH 

M.Sc., SLS, Jawaharlal Nehru University. 

 

 

 

 

 

Training Programme for the year 2004-2005. 

 

GOVERNMENT SCIENCE COLLEGE BANGALORE (Training < a week) 

31. PRADEEP JOI S.M. 

32. ANIL H. S. 

33. NATRAJ J. 

34. ARUN B. 

35. CHANDRA MOHAN 

36. ASHWINI. N. 

37. SURANA. K. 

38. DEEPA. E.S. 

39. KAVERI PRIYA K.R. 

40. BINDU. R. 

41. BHARATI. P. 

42. RAMAYA. B. 

43. HEMAMALINI 

44. MANU. T. 

45. ANISHA. S. 

46. SMITHA 

47. GOWRI. P. 

48. JYOTHI. C.S.P. 

49. RENUKA. P. 

50. SHANTHI. K. 

51. MAHESH R. 

52. SANTOSH P. 

53. RAKESH B.P. 

54. SUCHIT C.V. 

55. HARISH KUMAR J. 

56. CHOSWIN. B.K. 

57. SUSHMA RAO 

58. VIJAY KUMAR SOLAPUR 

59. SATHISH. R.G. 

60. AJAY KUMAR. G. 

61. SUNIL KUMAR. C.J. 

62. VATHSALA. M. 

63. PUSHPA. R. 

64. ZEESHAN. A 

65. SANGITA SOOD 

66. SOWMYA. K. 

67. SADANANDA S. 

68. NATARAJ K.N. 

69. RAMESH D. 

70. MANOJ R. 

71. PADMAVATHI. B. 

72. K. DAVIJAMANI 

73. GAYATHRI DEVI V. 

74. CHANDRAKALA 

75. MANJULA N. 

76. SHYLAJ 

77. SHALINI 

78. RAVI 

79. BALOJUSHNA 

80. GAYATRI G. 

81. JYOTHI. E 

82. JALADUR. S. 

83. SWETHA K.S. 

84. RAMESH BABU 

85. SMITHA 

86. FATHIMA 

87. AMTU 

88. VIDHYA 

89. LAVANYA 

 



  

 

 

UNIVERSITY OF KASHMIR, SRINAGAR (Training < a week) 
 

90. IRFAN KHAN 

91. SABIA LATIEF 

92. SAUMA MUNSHI 

93. A.B. MASOOD 

94. MEHNAZ 

95. WASAN FAROOZ 

96. MIR SAHWAZ 

97. MITTAS DAR 

98. BAZIGHA BADEV 

99. NAEEM SHAH 

100.  SANA KHAN 

101.  PARWEIZ KATAR 

102.  FAYIZA GUL 

103.  MAHIMA MUNSHI 

 

Training Programme for the year 2005-2006. 

 

IGIB, Delhi (Training < a week) 

 

104.  CHITRA CHAUHAN 

105.  KAMAL VIRDI 

106.  SAMERA BAHL 

107.  RUBINA 

108.  SHIKHA 

 

 

109.     PANKAJ KUMAR 

M.Sc. Biotechnology, V.B.S.    

Purvanchal University, Jaunpur. U.P. 

 

110.     T NAVEEN RAO 

B.Sc. Biomedical Sciences, Acharya 

Narendra Dev College, University of 

Delhi. 

 

111.     ANJALI AHUJA 

B.Sc., Deshbandhu College, University of 

Delhi. 

 

112.     RAKESH KUMAR BAKSHI 

B.Sc. Bio Chemistry, Deshbandhu 

College, University of Delhi. 

 

113.     SULZHAN BALI 

B.Sc. Microbiology, Swami 

Shraddhanand College, University of 

Delhi. 

 

114. MANISHANKAR NARAYANAN 

B.Sc. Zoology Hons., Sri Venkateswara 

College, University of Delhi. 

 

115.     SHIVANI VADHERA 

           M.Sc., Jawaharlal Nehru University, New  

Delhi 

 

Wilson College, Banglore (Training < a week)  
(B.Sc. Microbiology Students) 

116. PREETI SHRIVASTAVA  

117. VINITI D. VAIDYA   

118. KRUPALI D. NAIK  

119. SHRADDHAS. SUBHEDAR  

120. AMREETA. H. SHENAI  

121. BHAKTI H. JANI  

122. RUCHIKA A. PENDURKAR  

123. CHARLOTTE J. MACHADO  

124. RADHIKA D. KALE  

125. VIDYA GAIKWAD  

126. TEJASWINI S. RANE  

127. NAMRATA. T. UBARE 

128. MAMTA N. WANI  

129. ZELDA FUNERDES  

130. MANESI JOSHI  

131. LARA JESANI  

132. SAJIN ANN JAYAN  

133. PRIYANKA SADWALA  

134. GAURI PHADKE  

135. APARNA DALVI  

136. SREYANS PANDIT  

137. ALOK GODAMBE  

138. SHRIKANT PADIGELA  

139. SONI PATIL  

 

 

Training Programme for the year 2006-2007. 
 

140. DARSHAN T. PATHAK  

 M.Sc., Department of Biosciences, 

Sardar Patel University, V.V. Nagar, 

Baroda, Gujarat. 

141. PRITESH H.B. SABARA 

 M.Sc., Department of Biosciences, Sardar 

Patel University, V.V. Nagar, Baroda, 

Gujarat. 

 

142. YOGESHWAR SHARMA 



  

M.Sc., Human Genomics, Human 

Genome Studies and Research, 

Pharmacy Extension block, Panjab 

University, Chandigarh. 

 

143. PRIYA MOHAN 

M.Sc., Human Genomics, Human 

Genome Studies and Research, 

Pharmacy Extension block, Panjab 

University, Chandigarh. 

 

144. BHAVITA WALIA 

 B.Sc., Biochemistry, Daulat Ram  

College, Delhi University. 

145. SURABHI DAR  

M.Sc., Biochemistry, Nirma Institute of 

science and Technology, Sarkhej-

Gandhinagar Highway, Ahmedabad, 

Gujarat. 

146. NAZIA ABBAS 

 M.Sc., Department of Biotechnology, 

Jamia Hamdard, New Delhi. 

 

147. MEGHNA RAZDAN 

 M.Sc., University of Rajasthan, Jaipur. 

 

148. SHOVAMAYEE MAHARANA 

M.Sc., Molecular and Human Genetics, 

Department of Molecular and Human 

Genetics, Banaras Hindu University, 

Varanasi. 

 

149. MANUPRIYA  

 B.Sc. Botany, University of Delhi, New 

Delhi. 

 

150. STANZEEN CHOSDAK 

 M.Sc., Zoology, Jammu University, 

Jammu, Jammu & Kashmir.  

 

151.  HIMANSHU SHARA 

 M.Sc. Biotechnology, School of 

Biotechnology, Madurai Kamraj 

University. 

 

152. VIJAY KRISHNA 

 B.Tech. Bioinformatics, Vellore 

Institute of Technology, Vellore. 

 

153. SURABHI DAR  

(Dissertation Project Work) 

M.Sc., Biochemistry, Nirma Institute of 

science and Technology, Sarkhej-

Gandhinagar Highway, Ahmedabad, 

Gujarat.  

154. RAJ NARESH GOPAL 

 JRF, Department of Zoology, BHU, 

Varanasi. 

 

155. PAROMITA DE 

               B.Tech., Biotechnology, College of 

Engineering & Technology IILM-AHL, 

Greater Noida. 

 

156. REETY ARORA 

B.E. Biotechnology, University 

Institute of Engineering & Technology, 

Panjab University, Chandigarh.  

 

157. UDAYAN CHANDRA 

 B.Tech., Biotechnology, Amity 

Institute of Biotechnology, India. 

 

158. DARSHAN T. PATHAK  

(Dissertation Project Work) 

M.Sc., Department of Biosciences, 

Sardar Patel University, V.V. Nagar, 

Baroda, Gujarat. 

 

159. PRITESH H.B. SABARA  

(Dissertation Project Work) 

M.Sc., Department of Biosciences, 

Sardar Patel University, V.V. Nagar, 

Baroda, Gujarat. 

 

160.  SHIVANI KOUL WAZA 

 M.Sc., Biosciences, Jamia Millia 

Islamia, New Delhi. 

 

161. S. SAI KOLAPPAN 

 Research Associate, Department of 

Microbiology, University of Madras, 

Chennai. 

 

162. TARPAN KUMAR 

 Bundelkhand University, Rajasthan. 

 

Ramnarain Ruia College, Matunga, Mumbai – B.Sc. – Biotechnology  (Training < a week) 
 

163. GAYATRI JAYARAM 

164. NAMRATA SUKUMAR 

165. SHOBHA RAMCHANDRAN 

166. SNEHA PARTHASARTHY 

167. ARORA ROMAL 

168. ANTARA BANERJEE 

169. JUIE P BEDEKAR 

170. SHRUTIKA V BHEKRE 

171. SHRADDHA A BARATE 

172. MOUMITA CHAKRABORY 

173. JANVI CHHEDA 

174. ALOK N CHOWHAN 

175. VIDHI DHRUB 

176. INSIA EIDAI 

177. PRATIBHA P GAIKWAD 

178. AKSHAY GANGULY 

179. ISHA P GUJARATHI 

180. NEENA V JADHAV 



  

181. SWATI V JADHAV 

182. MANASI JOGALEKAR 

183. SNEHAL S JOSHI 

184. KRUTIKA P KACHHY 

185. SHARVARI KARNIK 

186. SAAKSHI KAUSHIK 

187. MUGDHA S KHEDKAR 

188. MDAY B KOLI 

189. SHEETAL S KOLTE 

190. ARPITA A KULKARNI 

191. SANIKA P KULKARNI 

 
Training Programme for the year 2007-2008. 

 
192. VINAY KUMAR SISODIA 

          Biotechnology & Biochemical   

           Engineering, IIT-Kharagpur,  

           West Bengal. 

193. A. PADMA 

   2nd yr B.Sc. Chemistry Honors,  

   Gargi College, Delhi University. 

194. ANITA BEHURA 

   M.Sc. in Aquaculture Biology,  

   Utkal University.  

195. ANJALI NARAYAN 

    M.Sc. in environmental Science,  

    University of Allahabad. 

196. UMESH KUMAR MISHRA 

    M.Sc. Biotechnology,  

    School of Environmental Biology,  

   A.P.S. University, Rewa.

 

 
Centre of Research for Development, P.G. Department of Environmental Science, The university 

of Kashmir—M.Sc. Students (Training < a week) 
197. ALTAF HUSSAIN 

198. RUMISA NAZIR 

199. SABA SHAH 

200. ABDUL RASHID MIR 

201. MOHMAD ABBAS BHAT 

202. AFAQ AHMAD NAIK 

203. MOHD. IRSHAD RATHER 

204. GAZALLAH JABEEN 

205. IRFAN YOUSUF SHAH 

206. RAOUF HABIB GANIE 

207. ASMA YOUSUF, KOSIJA 

208. BASHARAT MUSHTAQ 

209. IRAM FATIMA

Ramnarain Ruia College, Matunga, Mumbai – B.Sc. – Biotechnology  (Training < a week) 

 
210. SUSHANT M MONDAL 

211. PALAK D PANDYA 

212. RADHA S PATHARE 

213. SMITA D PATIL 

214. VISHWAJEET A PATIL 

215. ARCHANA P PAWAR 

216. SHRADDHA S SHANBHAY 

217. GOURI A RANE 

218. RUCHITA V RANE 

219. VIBHA S RATHOD 

220. SUSHMA T ROKADE 

221. AMRITA S SALVI 

222. PAULOMI B SANGHAVI 

223. ADITYA P SARNAIK 

224. RIDDHI SHAH

 
225. GANESH LAD 

       Head Department of Biotechnology,  

       Ruia College, Mumbai 

 

226. DHANASHREE KOPPAR 

       M.Sc. Department of Biotechnology,  

       Ruia College, Mumbai 

 

227. KETAKI Y PARANJPE 

       M.Sc. Department of Biotechnology,  

       Ruia College, Mumbai 

 

228. MAMTA JENA 

       M.Sc. Anthropology, Utkal University 

  

229. KARTIK SAXENA,  

       B.Sc. Biotechnology,  

      Australian National University 

 

230. DIVYA BHOJWANI 

       B.Sc. Biotechnology,  

       Australian National University 

 

231. VYOMA KABOO 

        M.Sc. Biotechnology,  

        Jamia Millia Islamia University, Delhi 

 

232. VINEITH KAUL 

        B.E. Information Technology,  

        Mumbai University 

 

233. SHAKTI RANJAN DAS 

       M.Sc. Biotechnology,  

       Majhighariani Institute of Technology    

      & Science, Berhampur University 

 

234. GAURAV BHATIA 



  

       B.Tech Biotechnology   

       Allahabad Agricultural Institute 

 

235.   VARUN KUMAR    

          BSc. Zoology, Hansraj College   

          Delhi University   

 

236.  NISHA AHLAWAT   

        BSc Zoology, Hansraj College  

        Delhi University 

 

 

237. SHANTANU TRIPATHI 

         M.Sc. Biotechnology 

           Ch. Charan Singh University 

           Meerut 

 

238. Tapas Das 

        BSc Zoology, Hansraj College  

        Delhi University

 

 
 

 

Kashmir University – M.Sc. – Environmental Scince (Training < a week) 

 

239.  NISSAR AHMED MALIK

240.  SAMI UKAH GAMAIE 

241.  AABID HUSSAIN NAQASH 

242. AMINA LATIF 

243. SADAF BASHIR 

244. RABIJA SHAFI 

245. DIL AFROZA JAN 

246. SYED SAMIRA SALEEM 

247. IDREES YOUSUF DAR 

248. AHMAD KHAN 

249. SHAMIM AHMAD SHIEKH 

250. ZAHOOR AHMAD SHEIKH 

251. SHAIKH YASIR AHMAD 

252. IFANA NABI KANGROO

 

Training Programme for the year 2008-2009. 
 

253. MOHAMMAD FAHEEM 

B.Sc. Department of Biochemistry  

JC Bose Institute of Life Sciences 

Bundelkhand University Jhansi (UP) 

 

254. NABODITA KAUL 

M.Sc. Human Genetics,  

Guru Nanak Dev University, Amritsar 

 

255. AMIT KUMAR SRIVASTAVA 

M.Sc.-Biotechnology 

B.B. Ambedkar University, Lucknow 

 

256. SHIREEN HUSSAIN 

B.Sc. - 3
rd

 Yr 

 Amity Institute of Biotechnology 

 Noida, U.P. 

 

257. KALAIARASAN. P 

M.Sc. – Bioinformatics 

University of Madras, Madras 

 

258. SIMRANPREET KAUR 

M.Sc. – Human Genetics 

Guru Nanak Dev University, Amritsar 

 

259. PRIYANKA MALVIYA 

MSc. Depatment of Biotechnology, 

Bioinformatics Centre 

Barkatullah University, Bhopal. 

 

260. ARCHITA SHRIVASTAVA 

M.Sc. Biotechnology, GICTS, Jiwaji 

University 

Gwalior 

 

261. SHWETA 

M.Sc. –Biotechnology 

Integral University, Lucknow 

 

262. ZAHRA LASHGARY 

Medical Laboratory Doctor, 

Center of Medical of IRAN University 

National Institute for Genetic 

Engineering  

and Biotechnology, Theran, Iran 

 

263. DEEPANSHI DHAR 

M.Sc. Biotechnology 

Amity Instiute of Biotechnology 

Noida, U.P. 

 

264. SIDDHARTH MANVATI 

M.Sc. Molecular and Human Genetics 

Jiwaji University, Gwalior 

 

265. SHRUTI JAIN  

(Awarded Post Graduate Merit 

Scholoarship 2007-08 from UGC) 

M.Sc. Genetics 

Depatrment of Genetics, University of 

Delhi, Delhi. 

 

266. ROHINI DWIVEDI 

(Selected for Kishore Vaigyanik 

Protsahan Yojna from DST) 

B.Sc. Biology 

University of Allahabad, Allahabad. 



  

 

267. VISHNU PRAKASH TRIPATHI 

M.Sc. Biotechnology 

VBS Purvanchal University, 

Jaunpur, U.P. 

 

268. GAGANDEEP SASSAN 

B.Sc. Biotechnology 

GGDSD College, Punjab University 

Chandigarh. 

 

269. MANISH KUMAR GUPTA 

(Awarded Summer Research 

Fellowship Programme-2008 from 

INSA) 

M.Sc. Biotechnology 

Indian Instiute of Technology, Roorkee, 

Uttarakhand 

 

270. A. GANESH BABU 

M.Sc. Biotechnology 

University of Madras, Madras 

 

271. RANDHIR KUMAR 

M.Sc. Biotechnology 

KIIT School of Biotechnology, 

KIIT University, Bhubaneswar 

 

272. SUDEEPA SRICHANDAN 

M.Sc. Biotechnology 

KIIT School of Biotechnology, 

KIIT University, Bhubaneswar 

 

273. ANIL KUMAR VERMA 

M.Sc. Biochemistry 

Bundelkhand University  

Jhansi. 

 

274. ASWATHI MENON 

M.Sc. Industrial Biotechnology 

Karpagam Arts & Science College 

Bharathiar University 

 

275. BHUPENDER KUMAR 

M.Sc. Biotechnology 

Jamia Hamdard 

New Delhi 

 

276. NISHAT AKHTAR 

B.Tech (Biotechmology) 

Allahabad Agricultural Institute, 

Allahabad - 211007 

 

277. NIPUN MOHAN 

I.P. College, 

Bulandshar, CCS University, 

Meerut, U.P. 

 

278. PRIYANKA CHAUDHARY 

M.Sc., Life Sciences 

School of Life Sceinces, JNU 

New Delhi 

 

279. PAWAN KISHOR SINGH 

M.Sc., Life Sciences 

School of Life Sceinces, JNU 

New Delhi 

 

280. RAJNISH KUMAR SINGH 

M.Sc., School of Biotechnology 

D.A.V.V., Indore, M.P. 

 

281. RISHI RAJ SHUKLA 

B.Tech, Biotechnology 

Integral University, Kursi Road, 

Lucknow 

 

282. RICHA SHARMA 

B.E., Biotechnology 

Jaipur Engineering College & Research 

Centre 

Shri Ram Ki Nagal, Via-Vatika, 

Tonk Road, Jaipur – 303905 

 

283. MAITREYEE JAIN  

B.Tech, Biotechnology 

Dr. D.Y. Patil Institute for 

Biotechnology & Bioinformatics, 

Plot No. 50, Sector 15, CBD Belapur, 

Navi Mumbai 400614 

 

284. NISHTHA KHOSLA 

B.Tech, Biotechnology 

N.C. College of Engineering, 

Kurukshetra University, Kurukshetra 

 

285. TUSHAR KHOSLA 

B.Tech, Biotechnology 

N.C. College of Engineering, 

Kurukshetra University, Kurukshetra 

 

286. ANIL KUMAR VERMA 

M.Sc., Biochemistry 

Bundelkhand University 

Jhansi 

 

 

 

 

 



  

 

 

 

 

Future Projections 

Groups Involved as Collaborators 

GNDU, Jammu Univ., Kashmir Univ., 

Jiwaji Univ., Utkal Univ., Jamia Milia 

Islamia, Jamia Hamdard, Garhwal Univ., 

BHU, LNJP Hospital, AIIMS, 

Dharamshilla Cancer Hospital & Research 

Institute, R&R Army Hospital, MAMC, 

RBTB Hospital, Rajiv Gandhi Cancer 

Hospital & Research Institute 

 

Application Support  

Sequenome Inc., USA. 

Applied Biosystems Inc./ 

Lab India Pvt. Ltd., Sigma 

Aldrich Chemicals Pvt. Ltd. 

 
Scientific Inputs 

CSHL (USA), Oxford (UK), 

Radbound Univ. (Netherlands) 

MULTI-DISCIPLINARY APPROACH: 

Genome Analysis 

Microarray 

Sequencing 

Sequenom 

Real Time PCR 

 

Genome 
Informatics 

And 

Bio-Statistics 

Applied Genetics 

Cell Localization and 

responses  

 

Silencing and replacement 

in-vitro studies  

 

 

Whole Genome as well as candidate gene approach 

Whole Genome Sequencing  

Mapping Novel Genes 
 

Development of Diagnostic Tools 

 

Genotype-Phenotype Correlation 

 

Genomic Signature/ Biomarkers  
 
 

INPUTS: 

FOCUS: Research: Genetic Susceptibility to Complex Diseases- 

            Infectious Diseases (Leprosy, Tuberculosis); Diabetes and    

     Cancer; Genetic Diversity and Rare Syndrome Biology 

Training: 

Outreach Programmes: 



  

Total Number of Ph.D. and Post-Doctoral Fellows 
 

Ph.D. Degrees Awarded (19)   Post Doctoral Fellows (10) 
 

1. Dr. Syed Akhtar Husain (IMS, BHU)   1. Dr. Pawan Dhar 

2. Dr. Ajit Kumar Saxena (IMS, BHU)  2. Dr. P.T. Udhayasuriyan 

3. Dr. Sasikala Balasubramanian (IMS, BHU) 3. Dr. Geetanjali Sachdeva 

4. Dr. Geetanjali Sachdeva    4. Dr. Gurvinder Kaur 

5. Dr. Gurvinder Kaur      5. Dr. Anajana Saha 

6. Dr. Alka Bhalla     6. Dr. Geeta Goswami 

7. Dr. Anjana Saha (co-supervisor)   7. Dr. Pradeep Bhattacharya 

8. Dr. M. Anitha     8. Dr. Niloo Srivastava    

9. Dr. N.K. Bairwa     9. Dr. Meenu Jain 

10. Dr. Reetakshi Arora     10. Dr. Sailesh Gochhait 

11. Dr. Sameer Mohammad (co-supervisor) 

12. Dr. Vibhuti Gupta  

13. Dr. Dheeraj Malhotra  

14. Dr. Md. Kamal Akhtar 

15. Dr. Katayoon Darvishi 

16. Dr. Sailesh Gochhait 

17. Dr. Audesh Bhat (co-supervisor) 

18. Dr. Swarkar Sharma (co-supervisor) 

19. Dr. Ekta Rai (co-supervisor)



  



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

STRUCTURE OF NCAHG 

NATIONAL CENTRE OF APPLIED HUMAN GENETICS 

Dean  

 

School Of Life Sciences 

Advisory Committee 

Prof. Jai Rup Singh 

Prof. P.P. Majumder 

Co-ordinator  

 

Prof. R.N.K. Bamezai 

 

JAWAHARLAL NEHRU UNIVERSITY 
VICE CHANCELLOR 

 

Lab Technician 

Lab Attendant 

Research Students 
Ph.D./M.Phil. 

SRF/JRF 
 

Collaborating Faculty 

within & Outside SLS 

        
Collaborators Outside JNU 

 

 

 

Trainees 

(Students, 

Professionals) 

Research 

Scientists/Faculty 

Computer 

Assistant 

Office Manager 

 

Dr. Sarojni Dutta (IMS, BHU) 

Dr. Mayank Chawla (IMS, BHU) 

Dr. Ghanshyam Singh (IMS, BHU) 

Dr. Syed Akhtar Husain (IMS, BHU) 

Dr. Ajit Kumar Saxena (IMS, BHU) 

Dr. Sasikala Balasubramanian (IMS, BHU) 

Dr. Mayank Chawla (IMS, BHU) 

Dr. Geetanjali Sachdeva  

Dr. Gurvinder Kaur   

Dr. Alka Bhalla  

Dr. Anjana Saha  

Dr. M. Anitha 

Dr. P.T. Udhayasuriyan 

Dr. Anand Ranjan   

Dr. N.K. Bairwa  

Dr. Reetakshi Arora  

Dr. Sameer Mohammad  

Dr. Vibhuti Gupta  

Dr. Dheeraj Malhotra  

Ravinder K Mann (M.Phil. SLS, JNU) 

Rahul Dev Malange (M.Phil. SLS, JNU) 
 
 

NCAHG MEMBERS 

Past & Present 

Dr. Niloo Srivastava 

Dr. Md. Kamal Akhtar 

Dr. Katayoon Darvishi 

Dr. Sailesh Gochhait 

Dr. Audesh Bhat 

Dr. Swarkar Sharma 

Dr. Ekta Rai, Shweta Singh  

Anil Koul, Ranjana Pal 

Anita Koul, Vibhor Gupta 

Shafat Ali, Shweta Agarwal 

Anita Behura, Mamata Jena, 

Rupali Chopra, Archita 

Srivastava, Shilpi Chottopadhyay, 

Amit Srivastava, Yoginder Singh, 

Md. Askandar, Nabodita Kaul 

OFFICE STAFF: 

Mr. Somnath Dutta (Office Manager) 

Mrs. Rita Raina (Computer Operator) 

Mr. Ghanshyam Singh (Lab Attendant)  

Mr. Kamtanath Tripathi (Lab Attendant) 
 


