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Abstract: An Afro-American semi-isolated Colombian population is studied for its HLA genes: San Basilio de Palenque 

community in Colombia northern mountains. This community represents the first free Africans in America earning recog-

nition by the Spanish Crown in 1691 AD. Nowadays, they also speak the only extant Bantu-Spanish Creole language over 

the World; these people have been apart from there neighbours and claim a direct African descent. Their HLA genes were 

compared with African, Afro-American, Amerindian and worldwide populations by using genetic distances (DA), Neigh-

bour-Joining dendograms and correspondences analyses. Arlequin, DISPAN and VISTA softwares were used for the 

completion of these computerised calculations. San Basilio de Palenque, a relatively ethnic isolate, is genetically close to 

other North and South Afro-Americans and to West Africa-Bantu speaking groups (Senegalese; Bubi, Guinea Gulf). Five 

HLA extended haplotypes are found only in this population: A*02-B*07-DRB1*0801-DQB1*0301, A*02-B*35-

DRB1*1304-DQB1*0301, A*02-B*15-DRB1*0302-DQB1*0402, A*01-B*51-DRB1*0301-DQB1*0201, A*68-B*15-

DRB1*0102-DQB1*0501. Only very limited gene flow is found from either Amerindians or Europeans, as expected by 

historical records. Our HLA data may also prove useful for future regional transplant programs and genetic epidemiology 

of HLA-linked diseases. 

Keywords: First free Afro-Americans, Afro-Americans, HLA, Bantu-Spanish Creole, Creole, Colombia, transplantation,  
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INTRODUCTION 

 The highly polymorphic HLA system has been validated 
as useful for distinguishing and/or relating populations and 
individuals. HLA gene frequencies correlate with geographi-
cally related populations; the existence or absence of gene 
flow among neighbours may be assessed with the study of 
HLA frequencies and the corresponding genetic distances. 
Certain alleles are frequent only in specific populations (i.e., 
A36, A43 in Afro-Americans) and the strong linkage dise-
quilibrium between HLA neighbouring loci demonstrates 
that certain combinations of contiguous alleles (HLA haplo-
types) show a characteristic frequency or are distinctive for 
certain living populations [1-3]. 

 At present, Colombia has a complex ethnicity, which is 
mainly composed of Mestizo groups (58%; Afro-Americans, 
Amerindians, European Caucasoids), European Caucasoids 
(20%; White Europeans), Mulatto groups (14%; Afro-
Americans, European Caucasoids), Afro-Americans (4%; 
Black Africans) and Amerindians (1%). Pure Amerindians 
may be underestimated and included in the last group, be-
cause of recent rural to urban cities emigration [4]. The  
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Black Colombians are descendents of Black people who 
were brought to America by Spaniards from West African 
regions (i.e., Mali, Senegal and Guinea) in the beginning of 
the l6

th
 century AD [5]. These African people are related to 

those Africans from the Guinea Gulf, who invaded and 
overwhelmed Central and South Africa by 400 years AD and 
reduced and cornered other ethnicities such as Bushmen and 
Pygmies: the Bantu expansion [6,7]. They belonged to sev-
eral linguistic groups, principally the Bantu language (Niger-
Congo phylum). The strategic placement of Cartagena de 
Indias city at the North coast of Colombia was used to intro-
duce African populations to work in agricultural fields 
(North coastal areas) and others were transferred to inner 
regions (South and Pacific coasts) to work in gold mines [5]. 
In 1599 AD, Black African slaves started to escape from 
coastal city Cartagena de Indias and took refuge in nearby 
Maria Mountains, establishing the first traces of San Basilio 
de Palenque city. After a tough fight with Spanish army, the 
Spanish Crown at Madrid issued a Royal Decree in 1691 
AD, guaranteeing freedom for Africans at San Basilio de 
Palenque; however, real African autonomy became possible 
here in 1713 AD after intense agitation, becoming the first 
free African community in America [8]. Colombia reached 
independence from Spain in 1819 AD. However, several 
groups of these African descending groups started to organ-
ise themselves in small villages throughout Iberian America; 
these villages were called “Palenques” in Colombia, Cuba 
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and Mexico. By the end of the 17
th

 century, escaped African 
slaves tried to keep their own African basis as well as their 
African cultural identity in these stronghold villages [5]. 
Nowadays, there are some old cities named “Palenques”, 
distributed mainly in Cuba, Mexico and Colombia (Fig. 1), 
and in other parts of Iberian America with different names. 
On the other hand, these African descending populations 
have been living close to native Amerindian tribes and Cau-
casians for almost 500 years and possibly they may have 

received genetic flow and admixture from these neighbour-
ing populations. Previous HLA genetic studies in other Afro-
American groups, have revealed a high allelic diversity re-
lated with an African populations high genetic diversity [1]. 
Moreover, specific alleles and HLA haplotypes have been 
reported specifically in several Black groups (i.e., HLA-A36, 
HLA-A43, HLA-B53, and DRB1*0804-DQB1*0301 dise-
quilibrium), which highlights a specific genetic background 
for these Afro-American people [9-11]. 

 

Fig. (1). Map showing the geographic location of the Afro-American Colombian population studied (San Basilio de Palenque, Bolívar Dept, 

close to Cartagena de Indias) and, other Afro-American Colombian groups (Providencia, Cauca and Choco) and some Amerindian groups 

(Wayu, Arhuaco, Kogi and Jaidukama). Dotted areas indicate localisation of Mulatto and Black African groups throughout coastal Colombia. 

Black names indicate countries. Black boxes with white letters indicate main cities. Providencia Island is located close to Nicroragua Coast 

in the Atlantic Ocean. 
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 In the present work, we have studied an Afro-American 
Colombian group (from San Basilio de Palenque) HLA pro-
file and compared it with other African, Afro-American, 
Caucasian, Amerindian and worldwide populations. This 
particular group from San Basilio de Palenque (Bolivar 
Province, Colombia) is the first as regarded as Afro-
American community recognised as “free” by the Spanish 
Kings [8] as gene flow from outside is doubtful since 1691-
1713 AD; its mixed Creole Spanish-Bantu language is 
unique, since it is the only extant Spanish-Bantu Creole 
language over the Word [12]. Our aims in this study are: 1) 
To determine the HLA Class I (-A and -B) and Class II 
(DRB1 and DQB1) Afro-American Colombian alleles by 
using indirect DNA sequencing (reverse dot-blot methodol-
ogy); 2) To compare this Afro-American Colombian group 
HLA profile with that of other worldwide populations in 
order to know their genetic relationship, particularly with 
other Africans and Afro-Americans, since San Basilio de 
Palenque population tested here seems to have received 
limited gene flow from other ethnic groups; and 3) To verify 
a possible gene flow and/or admixture with neighbouring 
Amerindian and Caucasoid groups. 

MATERIAL AND METHODS 

Population Sample 

 Forty-two healthy unrelated individuals from an Afro-
American Colombian group were HLA class I and class II 
typed. These Afro-American people inhabit a classical Ne-
groid village in the Caribbean coast of Colombia: San 
Basilio de Palenque, having approximately 3500 inhabitants 
(near Cartagena de Indias, Fig. (1)). They show Negroid 
phenotypes, typical of Negroid culture as well as a mostly 
African genetic pool suggested by characteristic pathologies 
like the sickle cell disease [13]. Each individual was born in 
this Afro-American area and their ancestors had directly 
originated from African people (Bantu tribes), brought by 
Spaniards to America as slaves. We also compared our data 
with those of Caucasian Europeans, Africans, Afro-
American, Amerindian and other possibly related groups 
[10,11], obtaining the corresponding genetic distances, relat-
edness dendrograms and correspondence analysis. In particu-
lar, we tried to include the main Negroid groups HLA results 
reported in literature for our genetic population analysis. 

HLA Genotyping and Statistics 

 Generic HLA class I (A and B) and high resolution HLA 
class II (DRB1 and DQB1) was performed using a reverse 
dot-blot technique with the Automated Innolipa system (In-
nogenetics NY., Zwijndrecht, Belgium). HLA-A, -B, -
DRB1, and -DQB1 allele DNA sequencing was only done 
when indirect DNA typing yielded ambiguous results [14]. 
Statistical analysis was performed with Arlequin v2.0 soft-
ware kindly provided by Schneider [15]. In summary, this 
program calculated HLA-A, -B, -DRB1, and -DQB1 allele 
frequencies, Hardy-Weinberg equilibrium and the linkage 
disequilibrium between two alleles at two different loci. 
Their level of significance (p) for 2 x 2 comparisons was 
determined as previously described [16]. In addition, the 
most frequent complete haplotypes were deduced from: 1) 
the 2, 3, and 4 HLA loci haplotype frequencies [16,17]; 2) 
the previously described haplotypes in other populations 
[16]; and 3) haplotypes if they appeared in two or more indi-

viduals, with the alternative haplotype being well defined 
[16]. In order to compare phenotype and haplotype HLA 
frequencies with other populations, the reference tables of 
the 11

th
 and 12

th
 International HLA Workshops were used 

[10,11]. Phylogenetic trees (dendrograms) were constructed 
with the allelic frequencies using the Neighbour-Joining (NJ) 
method [18] with the genetic distances between populations 
(DA) [19], using DISPAN software, which comprises the 
programs GNKDST and TREEVIEW [20,21]. Correspon-
dence analysis in three dimensions and its bidimensional 
representation was carried out using the VISTA v5.02 com-
puter program ([22], http:/forrest.psych.unc.edu). Corre-
spondence analysis consisted of a geometric technique that 
may be used for displaying a global view of the relationships 
among populations according to HLA (or other) allele fre-
quencies. This methodology is based on the allelic frequency 
variance among populations (similar to the classical compo-
nents methodology) and on a statistical visualisation of the 
differences. 

RESULTS 

Characteristic HLA Allele Frequencies of the Afro-

American Colombian Group Compared to Other Popula-

tions 

 The expected and observed gene frequency values for 
HLA-A, -B, -DRB1, -DQB1 loci did not differ significantly 
and the population was in Hardy-Weinberg equilibrium. 
Table 1 shows the HLA allele frequencies found in the Afro-
American Colombian population of San Basilio de Palenque. 
Twelve different HLA-A and twenty-one different HLA-B 
alleles were found in the Afro-American Colombian group. 
However, only four HLA-A alleles and five HLA-B alleles 
had frequencies higher than 10% (A*02, A*23, A*68, A*74, 
B*08, B*14, B*15, B*35 and B*52). Frequencies of the 
HLA class II alleles ranged from 2.5% to 7.5%, these in-
cluded the allele groups DR1 (DRB1*0102), DR2 
(DRB1*1501, *1503), DR3 (DRB1*0301, *0302), DR5 
(DRB1*1101, *1102, *1104), DR6 (DRB1*1301, *1302, 
*1303, *1304, *1404), DR7 (DRB1*0701), DR8 
(DRB1*0801, *0804), DR9 (DRB1*0901) and DR10 
(DRB1*1001). In addition, other alleles such as 
DRB1*0403, DRB1*0411 and DRB1*1602 were found in a 
low frequency (1.2%). DQ allele frequencies reflect the 
DRB1 locus allele distribution due to the strong linkage 
disequilibrium between these two loci (see haplotype data). 
Data reported in this study on HLA class I and class II poly-
morphism (high frequency of A*23, A*68, A*74, B*08, 
B*15, B*35, B*52, DRB1*1501, DRB1*1503, DRB1*1304, 
DRB1*0701, DRB1*0801 and DRB1*0804) are in agree-
ment with those previously described in other Afro-
American groups and other Negroid related populations [23-
26]. 

 However, typical African and Afro-American alleles i.e., 
A36 was present in middle frequency (5%) while A43 was 
not found. On the other hand, class I alleles such as B42, 
B45 were present in sub-Saharan people [27], North and 
West African populations [28], Southern Africans [29], 
North American and South American Negroids [30], Mulat-
tos from Cartagena (Colombia) [23] and Colombian Blacks 
(from Pacific Coast) [31] with notable frequencies were not 
being found in this group. Moreover, Negroid HLA-B*5301 
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allele, which has been related with resistance to a severe 
form of Malaria in the Gambian population [32], was found 
in a middle frequency (5%) in our Afro-American Colom-
bian group compared with Colombian Blacks from one en-
demic Malaria area (15.2%) [33]. 

 Two types of analyses were done in order to compare 
Afro-American Colombian HLA frequencies with other 
World population frequencies: 1) with pooled DRB1 and 
DQB1 data; and 2) with DRB1 only, which is probably a 
more discriminating methodology. It was not possible to 
carry out a study comparing HLA class I allele frequencies 
or HLA class I and II conjointly mainly due to the lack of 
HLA Class I typing in several related groups, like Black 
people from Cauca, Providencia and Choco (Colombia) [24], 
and others like Afro-Americans from New York City, NYC 
[26]. DRB1 and DRB1-DQB1 study was carried out in order 
to compare our Afro-American Colombian HLA population 
frequencies with a great number of worldwide populations. 
Fig. (2) depicts an HLA-DRB1 neighbour-joining tree and 
shows how our Afro-American Colombian population was 
clustered together with other Negroid populations and was 
also close to Mediterranean populations; it is also seen in the 
correspondence analysis (Fig. 3). When we included DRB1-

DQB1 analysis, the topology of the tree did not change (re-
sults not shown). This effect is also evident when plain DA 
genetic distances are considered (not shown). In fact, the 
closest populations to our Afro-American Colombian group 
are the North American Blacks, followed by West African 
populations such as Senegalese and Bubis from Bioko Island 
(Gulf of Guinea). Mediterranean populations followed West 
African populations in genetic distances value (Black Afri-
cans and Mediterraneans share a quite similar HLA profile, 
[34]). Amerindians showed far genetic distances as com-
pared to our San Basilio de Palenque group. This is reflected 
in the NJ dendrogram and correspondence analyses. 

HLA-A, -B, -DRB1 and DQB1 Linkage Disequilibria in 
Our Afro-American Colombian Group Sample Com-

pared to Other Populations 

 Associations between different HLA loci were estimated. 
The most probable two loci haplotype combinations (A-B, 
B-DRB1 and DRB1-DQB1) were calculated (Table 2). 
There were 15 haplotype frequencies of about 5-15% out of 
a total of 25 combinations found in high frequency. This 
haplotype study shows that the most common ones are pre-
dominantly found in both Negroid and Caucasoid-  
 

Table 1. HLA-A, -B, -DRB1 and -DQB1 Allele Frequencies in the Studied Afro-American Colombian Population 

 

Alleles Allele Frequencies % Alleles Allele Frequencies % Alleles Allele Frequencies % 

HLA-A* 

01 

02 

03 

23 

26 

29 

30 

33 

36 

66 

68 

74 

HLA-B* 

07 

08 

13 

14 

15 

35 

39 

44 

49 

50 

51 

52 

53 

57 

58 

78 

 

6.2 

28.7 

7.5 

12.5 

3.7 

5.0 

1.2 

1.2 

5.0 

1.2 

27.5 

11.2 

 

15.0 

12.5 

2.5 

12.4 

20.0 

17.5 

7.5 

5.0 

2.5 

3.7 

8.7 

12.5 

5.0 

2.5 

5.0 

1.2 

HLA-DRB1* 

0102 

0301 

0302 

0403 

0411 

0701 

0801 

0804 

0901 

1001 

1101 

1102 

1104 

1301 

1302 

1303 

1304 

1404 

1501 

1503 

1602 

 

 

6.2 

7.5 

7.5 

1.2 

1.2 

7.5 

7.5 

6.2 

2.5 

3.7 

3.7 

5.0 

2.5 

6.2 

8.7 

2.5 

6.2 

1.2 

5.0 

6.2 

1.2 

 

HLA-DQB1* 

0201 

0301 

0302 

0402 

0501 

0502 

0602 

0603 

0604 

 

 

22.5 

20.0 

1.2 

16.2 

13.7 

2.5 

11.2 

8.7 

2.5 

 

Alleles DQB1*0201 and 0202 were assigned as DQB1+02. Allele frequencies may not add up 100% because only one decimal is considered. 
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Fig. (2). Neighbour-Joining dendogram showing relatedness be-

tween Afro-American Colombians and other Afro-American 

groups, Africans, Caucasoids, Orientals and Amerindian popula-

tions. Genetic distances between populations (DA) were calculated 

by using high-resolution HLA-DRB1 genotyping. Data from other 

populations were taken from literature. 

Mediterranean populations. However A68-B15 is frequently 
reported in sub-Saharan Black groups i.e., the Zulu and Bubi 
groups [10]. A68-B15 may represent a Negroid ancient 
haplotype. In addition, other uncommon DRB1-DQB1 link-
age disequilibrium as DRB1*0302 DQB1*0402 has been 
reported in South African Blacks (HF: 18.5%) [10], North 
American Blacks (HF: 7.1%) [10], Afro-Americans from 
NYC (HF: 0.058%) [9], Bubi from Bioko Island (HF: 2.5%) 
[25]. It is a Negroid haplotype. Moreover, the haplotype 
DRB1*0804 - DQB1* 0301 found in our Afro-American 
Colombian sample is also reported in North American 
Blacks (HF: 5.8%) [10], Afro-Americans from NYC (HF: 
0.056%) [9] and also found in a Zulu (South African) native 
tribe (Arnaiz-Villena A et al. unpublished results). This 
DR/DQ association will go in favour of being a specific 
Negroid haplotype, which may come from those ancient 
Bantu-African populations (founder effect). 

HLA -A -B -DRB1 -DQB1 Extended Haplotypes 

 The ten most frequent extended haplotypes in our Afro-
American Colombian group are shown in Table 3. There 
were four specific haplotypes from Afro-American Colom-
bians (San Basilio de Palenque) showing high frequencies: 
1) A*02 -B*07 -DRB1*0801 -DQB1*0301, which is not 
found in other populations. However, in Caucasoid A2 -B7 
goes with DR2 in Spaniards, Basques (also A2 -B7 -DR7) 
and Greeks and USA Caucasoids [10,26]; in addition, haplo-
type DRB1*0801-DQB1*0301 is present in French, Danish, 
Germans, and Italians, which suggests this new extended 
haplotype may have been generated after the admixture of 
two populations or two different haplotypes, breaking the 
normal Caucasoid association A2 -B7 -DR2; 2) A*68 -B*l5 
-DRB1*0102 -DQB1*0501 is not found in any other popula-
tion, either. However, the A68 -B15 disequilibrium is pre-
sent in Bubi and Nuba sub-Saharian tribes [33], and 
DRB1*0102 -DQB1*0501 is found in Negroid groups (see 
HLA DRB1-DQB1 associations); therefore, this new ex-
tended haplotype would be frequent in Negroid or Afro-
American groups, and; 3) A*02 -B*35 -DRB1*1304 -
DQB1*0301 is not found to be complete, but it is partially 
present such as A2 -B35 -DR6 in Mexican Mestizo, Portu-
guese, Tlingit and North American Blacks [10]. In addition 

Fig. (3). Correspondence analysis showing a global view of the relationship among Negroid (brown), Amerindian (green), Siberian, Na-Dene 

and Eskimo (red), Asian (orange) and European/North African populations (yellow). 
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(Table 3), there are two haplotypes present in our Afro-
American Colombian sample: A*36 -B*53 -DRB1*1104 -
DQB1*0502 and A*02 -B*07 -DRB1*1102 –DQB1*0301, 
which are present like A36 -B53 -DR11 and A2 -B7 -DR11 
in North American Blacks and Brazilians, respectively [10]; 
4) A*01-B*51-DRB1*0301-DQB1*0201; and 5) A*02-
B*15-DRB1*0302-DQB1*0402 (see Table 3). 

DISCUSSION 

 Indeed, Afro-American groups have been characterised 
by a high HLA allele diversity as well as HLA class I-II 

associations have not been observed in other ethnic groups 
[9,24,26,30]. In general, HLA genetic distances between 
Black Africans and Mediterranean Caucasoids are short [34]. 
The number of studied individuals is considered sufficient 
for this very particular San Basilio de Palenque population 
[2,3,6]. 

A Strong West African Genetic Pool is at Present Main-
tained in Afro-Americans 

 It has been established that Blacks originally from 
Guinea Gulf had a large expansion across Central, East and 
South African regions on the year 400 AD [7,46]. The ma-

Table 2. HLA-A-B, B-DRB1 and DRB1-DQB1 Two Loci Haplotypes with Linkage Disequilibrium in Afro-American Colombians 

 

Haplotype HF D’ Haplotype HF D’ 

A*-B* 

A1-B39 

A2-B35 

A2-B7 

A29-B57 

A3-B58 

A36-B53 

A68-B15 

A68-B51 

A74-B50 

B*-DRB1* 

B7-0801 

B15-0302 

B15-0804 

B35-1001 

B35-1304 

B51-0301 

 

3.5 

9.7 

13.7 

2.5 

3.7 

3.7 

7.2 

7.2 

3.7 

 

4.5 

3.7 

6.2 

3.7 

5.0 

5.0 

 

3.2b 

4.7a 

9.2c 

2.3c 

3.3c 

2.3c 

6.6b 

5.0b 

2.2b 

 

5.0d 

3.0c 

5.0d 

3.0b 

3.9b 

4.3b 

DRB1*-DQB1* 

0102-0501 

0301-0201 

0302-0402 

0701-0201 

0801-0402 

0804-0301 

1001-0501 

1301-0603 

1304-0301 

1501-0602 

 

6.2 

6.2 

7.5 

7.5 

7.5 

6.2 

3.7 

5.0 

6.2 

3.7 

 

5.3c 

4.5b 

6.2c 

5.8d 

5.0d 

5.0c 

3.2c 

4.4e 

5.0d 

3.1c 

HF= Haplotype frequencies as percentage. D’= Linkage disequilibrium x 100. OnIy haplotypes with significant linkage disequilibrium whose frequency is higher than 1% are listed. 

a= 5x10-2; b= 5x10-3; c= 5x10-4; d= 5x10-5; e= 5xl0-6. 

Table 3. Most Frequent HLA-A, -B, -DRB1 and –DQB1 Extended Haplotypes in the Afro-American Colombian Group Studied 

(San Basilio de Palenque). HF: Haplotype Frequency 

 

Haplotypes HF Possible Origin 

A*02-B*07-DRB1*0801-DQB1*0301a 

A*02-B*35-DRB1*1304-DQB1*0301b [6,35-37] 

A*68-B*15-DRB1*0804-DQB1*0301c [38-40] 

A*02-B*15-DRB1*0302-DQB1*0402d 

A*02-B*07-DRB1*1102-DQB1*0301e [41] 

A*01-B*51-DRB1*0301-DQB1*0201f 

A*68-B*15-DRB1*0102-DQB1*0501g [42] 

A*03-B*58-DRB1*0102-DQB1*0501h [43] 

A*36-B*53-DRB1*1104-DQB1*0502i [44] 

A*03-B*07-DRB1*1501-DQB1*0602j [45] 

10.6 

8.4 

6.4 

5.0 

4.2 

4.2 

2.6 

2.3 

2.3 

1.5 

Afro-American Colombian + 

Afro-American Colombian + 

Old sub-Saharian 

Afro-American Colombian + 

South American Blacks 

Afro-American Colombian + 

Afro-American Colombian + 

Afro-American Black 

Afro-American 

Caucasoid 

HF, haplotype frequency. References: [6,35-45]. + From our studied San Basilio de Palenque population. 
a Not found in any other population, possibly it is Afro-American Colombian. 
b Found like A2-B35-DR6 in Colombian Mestizo (1.9%), Portuguese (1.0%), Tlingit and North American Black (1.1%). 
c This haplotype would be old sub-Saharian haplotype (1.3%) because parts of it A*68-B*15 and DRB1*0804-DQB1*0301 are common in sub-Saharian tribes. 
d Not found in any other population. 
e Found in Brazilian Blacks, like A2-B7-DR11. 
f Not found in any other population. 
g Not found in any other population, possibly Afro-Americans (2.2%). 
h Also in Cameroon Yaounde Blacks, because partial A*03-B*58 (1.1%) and DRB1*0102-DQB1*0501 (4.8%) haplotypes are found in this population. 
i Found in North American Blacks like A36-B53-DR11. 
j Found in Northern Europeans such as Portuguese (1.3%) and Irish (4.9%), Brazilian (1.7%) and Algerians (8.9%). 
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jority of these dispersed Bantú speaking tribes (Niger-Congo 
Phylum) took the sub-Saharan area and eliminated a large 
number of other tribes. Pygmies were pushed to central Af-
rica woods and imposed a Bantu language. San (Bushmen) 
groups were reduced to the South West corner of African 
continent (Namibia), together with Hottentots, (an admixture 
of San and Bantu peoples) [46]. Nowadays, we can find 
several alleles and haplotypes present in various African 
populations (Nuba, Bubi, Zulu) [10,11,25] both in South and 
North Americans Blacks. Some West African classical al-
leles as A30, B42, are present in Bubi [25], Zulu [29], Co-
lombian Blacks (from Pacific coast) [31] and Senegalese 
[47] but absent in our San Basilio de Palenque Afro-
American group; it could have been missed because of ge-
netic drift or during possible new HLA class I-II al-
leles/haplotypes formation in America [48]. In addition, the 
comparative analysis shows that North and South Afro-
American groups have a similar HLA genetic profile. They 
cluster together in trees and have a short genetic distance 
between themselves (Fig. 2); this supports a common West 
African origin for these populations. Senegalese and Bubi 
from Bioko Island (Bantu) cluster together with North and 
South Afro-Americans [22]. Figs. (2, 3), show that San 
Basilio de Palenque group is also close to North American 
Blacks. They are sharply separated from Amerindian popula-
tions showing that limited gene flow has occurred from them 
(Figs. 2, 3). Hottentots and San (Bushmen) cluster in Fig. (2) 
with Mediterranean Caucasoids; the first population repre-
sents an admixture of Bantu and San people living in South 
Africa; San (Bushmen) represents being far related to Bantu 
population [7,46]. Correspondence analysis (Fig. 3) does 
confirm these results. 

Relationships Among Afro-Americans and American 
Natives Tribes 

 Although people from Africa were established in Amer-
ica, being closely placed to Amerindians and they worked 
and lived together for almost five centuries, the Amerindian 
genetic flow to Black populations is lower or non-extant 
according to our data. There is a low frequency of classical 
HLA Amerindian alleles in Afro-American peoples 
[9,23,24,26]. In this study, three typical Amerindian alleles, 
DRB1*0403, DRB1*0411 and DRB1*1602 were present 
with very low frequency in Afro-Americans. This is concor-
dant with previous studies, which found very low genetic 
admixture between Amerindian and Afro-American Colom-
bian people [49]. 

HLA Extended Haplotypes in Afro-American Colombi-
ans: Recombination and Founder Effect 

 HLA gene profile of our Afro-American Colombians 
sample has shown new haplotypes possibly generated in 
America by admixture of closely related African populations 
[10,11,48]. The classical A2 -B7 -DR2 present in Spaniards, 
Basques, Greeks and USA Caucasoids [10,26] was found as 
A*02 -B*07 -DRB1*0801 -DQB1*0301 in the sample stud-
ied (without DR2). Haplotypes such as A3 -B7 –DRB1*150l 
-DQB1*0602, found in Algerians HLA study [6], also pre-
sent in Mediterraneans [6] and now found in Afro-American 
Colombians could represent a founder effect of an HLA 
haplotype originated in Black Africa. It has established that 
during l2

th
 to l4

th
 centuries, an important flow of people 

occurred from North to West African region (also across 
Niger River) by trade activity (see Magreb History, 
http://www.britannica.com//)[46]. Also, Almoravides and 
Tuareg invasions as well as wars and conquest of Magreb 
region may have originated a possible admixture of various 
Mediterranean and Negroid groups, whose descents were 
later taken to America. Bantu expansion [7,46] also went 
northwards [7,46] and Negroid HLA alleles were found in 
North African Caucasoid populations [6,34]. In summary, 
this work suggests possible forces implicated in selec-
tion/creation of haplotypes in Afro-American groups and the 
minimal gene flow received from Amerindian neighbouring´ 
populations. 

 Finally, these results could be relevant in bone marrow 
and other organs transplantation programs and for HLA and 
disease specific epidemiology studies [50]. 
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