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The Gambia
• Independent in 1965

• President: Yahya 
Jammeh

• Capital: Banjul
• Land area: 10,689 km2

• Islamic and Christian

• Official language: 
English 

• GNP per capita: $360 
(1995)

• Population 1.038 million 
(1993)

• Population density: 96 
persons/ km2 

• Urban 37%, Rural 63%
• Infant mortality rate: 

92/100000

• Life expectancy at birth: 
55 years

• Adult literacy: 37% 
(female 26%)



Main Ethnic Groups and Languages of Gambia

FULANI

JOLA-FOGNY

WOLOF

MANDINKA

ETHNIC 
GROUP

CLASSIFICATIONLANGUAGE

Niger-Congo, Atlantic-Congo, Atlantic, 
Northern, Senegambian, Fula-Wolof, Fulani, 
Western

PULAAR

Niger-Congo, Atlantic-Congo, Atlantic, 
Northern, Bak, Jola, JolaProper, Jola Central, 
Jola-Fogny

JOLA-FOGNY

Niger-Congo, Atlantic-Congo, Atlantic, 
Northern, Senegambian, Fula-Wolof, Wolof

WOLOF, GAMBIAN

Niger-Congo, Atlantic-Congo, Atlantic, North, 
Bak, Jola, JolaProper, Jola Central, Jola-Fogny

MANDINKA



MRC Laboratories
• WWII British Army Hospital handed over 

to MRC in 1947
• First work on nutritional problems at 

Geneiri, 100 miles up the Gambia River
• Currently 4 field stations (Farafenni, 

Keneba, Basse/Bansang, Caio)
• 690 local staff, 25 international contract 

staff
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Clues on:

•Gene var iants providing resistance/susceptibility against infectious 
disease:

Malar ia
HIV
TB

•Gene var iants related to disease in people of recent Afr ican descent

•Or igin of gene var iants implicated in disease in non-Afr icans

African Genome Diversity Studies 



Genetic Studies in The Gambia

• Focus on infectious diseases: Malaria, HIV, 
TB

• Genetics of DZ twinning
• Opportunity for a national twins registry
• Genetics of immune responses to vaccines
• Genetics of NCDs (e.g. hypertension)?



Complex Disease: Cardiovascular Genetics in 
Populations

•• The Japanese eat  ver y l i t t l e f at  and The Japanese eat  ver y l i t t l e f at  and 
suf f er  f ewer  hear t  at t acks t han t he suf f er  f ewer  hear t  at t acks t han t he 
Br i t i sh or  Amer i cans.Br i t i sh or  Amer i cans.

•• On t he ot her  hand,  t he Fr ench eat  a l ot  On t he ot her  hand,  t he Fr ench eat  a l ot  
of  f at  and al so suf f er  f ewer  hear t  of  f at  and al so suf f er  f ewer  hear t  
at t acks t han t he Br i t i sh or  Amer i cans.at t acks t han t he Br i t i sh or  Amer i cans.

•• The Japanese dr i nk ver y l i t t l e r ed wi ne The Japanese dr i nk ver y l i t t l e r ed wi ne 
and suf f er  f ewer  hear t  at t acks t han t he and suf f er  f ewer  hear t  at t acks t han t he 
Br i t i sh or  Amer i cans.Br i t i sh or  Amer i cans.

•• The I t al i ans dr i nk excessi ve amount s of  The I t al i ans dr i nk excessi ve amount s of  
r ed wi ne and al so suf f er  f ewerr ed wi ne and al so suf f er  f ewer
hear t  at t acks t han t he Br i t i sh or  hear t  at t acks t han t he Br i t i sh or  
Amer i cans.Amer i cans.



Eat  and dr i nk what  you Eat  and dr i nk what  you 
l i ke.  l i ke.  

I t  i s  speaki ng Engl i sh I t  i s  speaki ng Engl i sh 
t hat  k i l l s  you.t hat  k i l l s  you.

Conclusion



Malaria is a Leading Health Problem in The 
Gambia

• Everyone in The Gambia is at risk from malaria 
(rural 0.5 attack/y)

• It is a major cause of anaemia and infant deaths
• Pregnant women are especially at risk - lower 

birth weights
• Over 25% of clinic attendance is due to malaria
• Malaria accounts for:

25% of deaths in 1-5 year olds
40% of childhood hospital admissions



Malaria

The Disease Burden 

 % of total population 

 Globally The Gambia 
1.3 x 106 

 
At risk 30% 100% 

Clinical cases / y 300-500 x 106 22% 

Deaths / y 1-2 x 106 1500-2000 <4y 

 

 

Globally: endemic and epidemic areas, and travellers

Clinical Cases in The Gambia: include mild and severe cases

• Mild - all ages; Severe - children and pregnant women.

• 40% of admissions to RVH paediatric unit are due to malaria.



Severe Malaria Genetics

••association between HLAassociation between HLA--B53 and B53 and 
protection (Hill) protection (Hill) 

••polymorphisms in TNF promoter polymorphisms in TNF promoter 
associated with susceptibility in The associated with susceptibility in The 
Gambia (Gambia (KwiatkowskiKwiatkowski))



Tuberculosis

• Case detection rate in The Gambia 118 per 
100,000

• 66% sputum smear positive
• Cure rate for new smear positive cases 71% 

(WHO target 85%)
• 8 - 10% of TB cases are HIV positive



Tuberculosis

• Genetic studies of susceptibility to TB
• Adrian hill: significant associations with vit

D receptor, NRAMP1, P2X7 and TLR4 and 
clinical TB - linkage to 15q, Xq, Xp and 
20q

• Melanie Newport: NRAMP1, TNF-� , 
lymphotoxin, ifn� r1 and regulation of 
monocyte cytokine responses to 
M.Tuberculosis



HIV in The Gambia

HIV-1

• 1% prevalence
• low clinical latency

• high rate CD4 decline
• little hom. with SIV 

• high transmissible 
• high rate of viral 

replication 

HIV-2

• 1% prevalence
• high clinical latency

• low rate CD4 decline
• high hom. with SIV 

• less transmissible 
• low rate of viral 

replication 



Twinning

• High twinning rate in The Gambia: 
~2%

• ASP-based strategy to identify 
twinning genes

• > 400 families with twinning sisters 
(“affected sibs”) already sampled

• Lambda sibs <4 

• 400 ASPs (DZ) for genome wide 
scan



“Twinning”  Mothers Location

NAME STUDYNO Latitude Longitude
AJ TW044-0101 13.389113240 -16.642597325
HC TW044-0201 13.386957312 -16.645362435
IG TW044-0112 13.379493832 -16.640318741
AJ TW044-0122 13.36666499 -16.6041292
AG TW044-0123 13.36666499 -16.6041292

Progeny 5.3.00



Twinning Family TW479

I

II

III



Gambian Population Structure: Is the Gambian Population a 
Single Interbreeding Unit or Is It Sub-structured  in Diverse 

Groups?

• A population reference panel of 30 trios (mother, father, 
child) 60 independent individuals per panel by multiple 
displacement amplification (MDA-WGA)

• Panel: Djola, Fula, Mandinka Wolof
• Propose to genotype 52 markers (mostly microsatellites)
• Multiple SNPsat selected loci: e.g DRD2, DRD4, COMT
• Analyse using STRUCTURE 2.0
• High density SNPs chromosome 20 � LD map

Collaborators:

JOEL GELERNTER (Yale University)JOEL GELERNTER (Yale University)

MARK SHRIVER (Penn State University)MARK SHRIVER (Penn State University)

PANOS DELOUKAS (Sanger Centre)PANOS DELOUKAS (Sanger Centre)



RECEPTION

REGISTRATION

DISTRIBUTION

STORAGE

TREATMENTS

Biological samples

Blood samples 
with EDTA

Lymphoblastoid
cell lines (LCL)

DNA Blood samples 
with heparin

Genomic DNA 
extraction

Peripheral blood lymphocytes 
(PBL) isolation

Lymphoblastoid cell 
lines establishment

Cell expansion

DNA Bank

Distribution of DNA 
aliquots to user 
laboratories :

- microtubes 
- microtiter plates

Plasma 
recovery

Blood samples 
without anticoagulant

Serum 
recovery

-80°C or 
liquid nitrogen vapours Liquid nitrogen-80°C

PBL LCL

Distribution of 
plasma/serum aliquots 

for biochemical 
analysis 

Cell Bank
Plasma/Serum Bank

Distribution of cell 
lines:

- in fresh medium 
- frozen aliquots

Activities of Gambian DNA / Cell Bank



Samples from field 
station

Gambian Bank Activities

Samples arrive to 
Genetics lab

Temporary storage

SpectraMax
DNA 

quantification
(Lab 2)

Scan for storage 
position store 

sample

DNA
Extraction

(Lab 1)

Aliquot 
samples for 
shipment 

Lab 2

Registration

Registration

Untreated samples
(Blood, Buccal, etc)

Lysed



Gambian DNA Bank Inventory
Project Name Project Code DNA Archived
GENETICS OF TWINNING GENTW 3510 3510
HIV CLINICAL COHORT HIVCC 2665 2665
BLOOD BANK DNA BLDBK 292 252
BCG EBV DNA BCGEB 33 33
CLINICAL CASES CLICA 18 18
CORD BLOOD DNA CRDBL 822 822
EU TB (TBGENENV) TBGEN 1548 1508
HAPTOGLOBIN STUDY HAPTS 847 720
HEPATITIS B AND C GENETICS STUDY HAPBC 468
HYPERTENSION STUDY DNA HYPSD 242 242
HYPERTENSION STUDY HYPSD 219 214
MALARIA ECLAMPSIA (FARAFENNI) MALEC 108 108
PRE-DISPOSITION TO SEVERE MALARIA MLSEV 5148
TB CASE CONTROL ASSOCIATION STUDY TBCCA 1208 647
MBCGEN/ BCGEN DNA BCGEN 854 839
MENINGOCOCCAL MENINGITIS 97 MEN97 504 504
TWIN STUDY DNA GERVI 1272 80
INFERTILITY CASES CONTROL CCINF 190
TB VACSEL TBVAS 792 792
TB VACSEL TBVAS 587 484
TB CLINICAL COHORT STUDIES TBCCS 597 475
CAIO HIV HIVCA 439 439
BIRTH SIZE AND POST-NATAL GROWTH BSPNG 2865 2858
TB CLINICAL COHORT STUDIES TBCCS 604 452
LONG TERM VACCINE EFFICACY OF HEPATITIS B VACCINATION OF 
KENEBA-MANDUAR RESIDENT HEPBK 337 337
POPULATION REFERENCE PANEL MDAPP 267 231
COHORT STUDY OF IMMUNE RESPONSE TO P.FALCIPARUM 
ANTIGENS(MSP1-19 AND CSP) AND THEIR ASSOCIATION WITH AGE, 
ETHNIC GROUP AND THE INCIDENCE OF MALARIA IN CHILDREN 
AND ADULT MALCS 727

TOTAL 27163 18230

 Samples currently in the DNA bank

Project name Project Code Number
GEN. AN. OF DURABLE VACC.-IND. IMM. IN HEP. B GIVHB 2000
SEVERE MALARIA SEVML 4500
DNA MARKERS IN LIVER DISEASES DMALD 400
HIV CLINICAL COHORT HIVCC 1250
TB CLINICAL COHORT STUDIES TBCCS 586
TOTAL 8736

Incoming samples



2002/03: 11,052 Samples Sent to Collaborators
Collaborator Institution Disease code No

Sarah Campbell Wellcome Trust Centre for Human Genetics, Oxford TBGEN 612
Sarah Atkinson Wellcome Trust Centre for Human Genetics, Oxford HAPTS 780
Melanie Newport Cambridge Institute for Medical Research GERVI 39
Robin Bailey London School of Hygiene and Tropical Medicine CCINF 48
Patricia Price Royal Perth Hospital, Australia HIVCC 269
Patricia Price Royal Perth Hospital, Australia HIVCC 6
Sarah Atkinson Wellcome Trust Centre for Human Genetics, Oxford HAPTS 23

2002 Total 1777
Patricia Price Royal Perth Hospital, Australia HIVCC 229
Howard Cann CEPH, Paris CBDNA 112
Howard Cooke MRC, Human Genetics Edinburgh GENTW 82
Dominic Kwiatkowski Wellcome Trust Centre for Human Genetics, Oxford MLSEV 4148
Melanie Newport Cambridge Institute for Medical Research TBCCA 648
Melanie Newport Cambridge Institute for Medical Research TBCCA 474
Adrian Hill Wellcome Centre for Human Genetics HIVCC 1276
Panagiotis Deloukas The Wellcome Trust Sanger Institute CBDNA 3
Adrian Hill/McDermid Wellcome Centre for Human Genetics, Oxford HIVCC 197
Adrian Hill/McDermid Wellcome Centre for Human Genetics, Oxford HIVCC 53
Steve Kaye MRC-Fajara, Virology HIVCA 397
Ramu Sarge-Njie MRC-Fajara, Virology HIVCA 108
M. Pandolfo Hopital Erasme, Labo Neurogenetique Bruxelles CLICA 9
Melanie Newport Cambridge Institute for Medical Research BLDBK 232
Ramu Sarge-Njie MRC-Fajara, Virology HIVCA 32
Steve Kaye MRC-Fajara, Virology HIVCA 43
David Dunger Dept. Paediatrics, Addenbrooke's Hospital, CambridgeBSPNG 1226
Ramu Sarge-Njie MRC-Fajara, Virology HIVCA 6

2003 Total 9275



The DNA bank proposed database network 

acquisition of 
information

Biobase

ID biological material

Registry Database

ID individual

Phenotype/Clinical 
Database

ID clinical card

ID Matching Table



Ethics Control

Proposal (including consent forms)

Scientific Co-ordinating Committee

Ethics Committee 
(Gambian Government and MRC)

Project Starts

DNA forms and samples 

to collaborators

DNA forms to 

Ethics Committee

Publication

1980

1980

2000

Collection of samples



Conclusions

• Archiving: >30,000 samples in collaboration 
with CEPH

• Genetics of susceptibility/resistance to 
infection

• Genome diversity studies
• Genetics of immune responses to vaccines
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