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Objective: this study aimed to report the allele and haplotype frequencies of 
volunteer bone marrow donors (VBMD) from the state of Rio Grande do Norte 
(RN) who were enrolled in the Brazilian Volunteer Bone Marrow Donor Regis-
try (REDOME). 
Methods: the sample comprised 12,973 VBMD who had their allele and haplo-
type frequencies calculated by Arlequin 3.5.1.2. A multivariate analysis of the 
data was obtained through a principal component analysis (PCA) and hierar-
chical cluster analysis (HCA) performed with SPSS 8.0. 
Results: the most frequent allelic group was HLA-A*02, followed by -DRB1*13, 
-DRB1*04, -DRB1*07, -B*44, -B*35, -A*24 and -DRB1*01. Of the 2,701 haplo-
types observed, the three most frequent were HLA-A*01 B*08 DRB1*03 (1.62%), 

-A*29 B*44 DRB1*07 (1.56%) and -A*02 B*44 DRB1*04 (1.29%). These haplo-
types were in linkage disequilibrium. RN allele and haplotype frequencies were 
very similar to those in other Brazilian states in which similar studies have been 
performed. The PCA revealed that RN is highly genetically similar to Caucasian 
populations, especially those from Iberian countries, which strongly influenced 
the state’s ethnic composition. Africans and Amerindians also influenced the 
RN population structure, to a lesser extent. 
Conclusion: the HCA reinforced the conclusion that, despite its highly admixed 
profile, the RN population is genetically similar to European and European-de-
scended populations. The PCA also showed that RN cities do not contribute to 
the same extent to REDOME, with less populous cities being underrepresented, 
indicating the need to enroll more VBMD from these smaller cities to faithful-
ly depict the state’s population structure in the database. 
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Introduction
In humans, the major histocompatibility complex (MHC), 
or human leukocyte antigen (HLA) system, is the most 
polymorphic of all currently known human genetic sys-
tems. Its extensively polymorphic nature makes it an in-
teresting target for both population geneticists and im-
munologists.1 For the former, HLA polymorphisms 
provide an opportunity for developmental studies of po-
pulation diversity, origins and relationships. For the la-
ter, however, the same polymorphisms are obstacles to 
overcome. In fact, HLA mismatches are risk factors for 
rejection in solid organ transplantation and graft versus 
host disease (GVHD) in hematopoietic stem cell trans-
plantation (HSCT).2 The commonality between these two 
above-mentioned research fields is the need for HLA iden-
tification at allelic level. For this purpose, high-resolu-
tion HLA typing methods have been developed that al-
low researchers to define both HLA allele distribution 
within a population and the haplotype relationships 
between alleles of different loci,3,4 as well as their relation-
ships with protein function.

HSCT requires a perfect match of HLA molecules. 
However, the chance of such a matching occurring between 
related donors is only 25%. To overcome this limitation, 
bone marrow donor registry programs have been cons-
tructed worldwide, in which volunteer donors’ HLA alle-
les are provided in medium-resolution form within data-
bases. The gene pools of small and homogeneous 
populations will be well represented in a bone marrow 
donor registry program with large numbers of volunteer 
donors. Admixed and larger populations, however, might 
require further analysis with regard to the representation 
of particular haplotypes, and the minimum number of 
volunteer donors needed for a well-represented popula-
tion must be calculated.5

The Brazilian National Bone Marrow Donors Pro-
gram (REDOME) is among the largest databases world-
wide (3,017,036 registered donors as of July 2013), and 
comprises a highly admixed population. However, there 
is a differential contribution to this program, with a pro-
nounced skew toward the southern and southeastern re-
gions. The north, center-west, and especially northeast 
regions are less represented, and studies on the HLA al-
lelic contribution to REDOME are scarce.6 Hence, stu-
dies on HLA allele and haplotype pools from those re-
gions are highly desired. Specifically, for the Northeast 
region, Rio Grande do Norte (RN), the sixth most popu-
lous state, is a good starting point because the state pre-
sents a unique ethnic profile compared with other Brazi-
lian states, even those in Northeast Brazil. The unique 

genetic profile of RN results from a complex coloniza-
tion process that started with Portuguese colonists, fol-
lowed closely by Spanish, French and Dutch settlers. All 
of these immigrant groups played key roles in the modi-
fication of the native Amerindian genetic background, 
which was again altered when Africans were introduced 
as slaves. Currently, admixture is the major ethnic group 
in RN, to the detriment of the remaining native Amerin-
dians.7

In the present study, we aimed to describe the allelic 
and haplotypic frequencies of the HLA genes at the -A, -B 
and -DRB1 loci in the state of RN, as well as to determi-
ne whether such alleles and haplotypes are well represen-
ted in REDOME.

Materials and methods
Sample
The current study included a sample of volunteer bone 
marrow donors (VBMD) who were registered at the La-
boratory of Immunogenetics and Molecular Biology 
in Teresina, Piauí, Brazil, from January 2006 to July 
2011. The state of Rio Grande do Norte comprises 167 
municipalities, with a territorial area of 52,796.791 
km2. It is located between the geographical coordina-
tes of 04º 50’ S and 06º 56’ S latitude and 35º 00’ W 
and 38º 29’ W longitude. The estimated population of 
Rio Grande do Norte is 3,168,027 inhabitants, which 
corresponds to 5.9% of the Northeast population, and 
1.7% of the entire Brazilian population. All donors pro-
vided informed consent for study inclusion. The study 
was approved by the University’s Research Ethics Com-
mittee.

HLA allelic groups were molecularly typed at an in-
termediate resolution for the HLA class-I (loci A, B) and 

-II (the DRB1 locus) alleles according to the Sequence-Spe-
cific Oligonucleotide Primed Polymerase Chain Reaction 
(PCR-SSO) technique in combination with Luminex using 
commercial reagents and following the manufacturer’s 
instructions (One Lambda Inc., Canoga Park, CA, USA). 
The allele genotyping analysis was performed with HLA 
Fusion Software version 1.2.1 (One Lambda Inc.). When 
necessary, allelic groups were converted to the most likely 
high-resolution types based on the reported HLA frequen-
cies within the observed National Marrow Donor Pro-
gram (NMDP) multiple allele codes using the EpHLA 
converter software (LIB, Teresina, Piauí, Brazil).8

Data analysis
Allelic frequencies were obtained by direct counting. To 
calculate the representation of a certain population in 
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REDOME, we used the equation ip = [(state population/
Brazil population)/(state VBMD/REDOME VBMD)], in 
which “ip” is a proportionality index that evaluates whe-
ther the VBMD from the state relates to the total REDO-
ME in the same way that the state population relates to 
the national population. We estimated the maximum li-
kelihood (ML) haplotype frequencies from the observed 
data with an expectation maximization (EM) algorithm9 
for multi-locus genotypic data when the gametic phase 
was not known. Sample haplotype frequencies (hfo) were 
obtained in an expectation maximization algorithm. Lin-
kage disequilibrium (LD) coefficients were obtained ba-
sed on the following formula: D = hfo - hfe, where D is 
the value of absolute linkage disequilibrium, hfo is the 
sample’s observed haplotype frequency, and hfe is the ex-
pected haplotype frequency or the product of the fre-
quencies of alleles or variants in the haplotype. For two-

-point haplotypes, relative delta values were obtained with 
the equation ∆ij´ = ∆ij / |∆maxij|, where ∆maxij takes 
one of the following values: min(pi, pj) - pipj if ∆ij ≥ 0 or 
max(0, pi pj - 1) - pipj if DIj < 0.10 An exact test was used 
to measure potential deviations from the expected Hardy-
-Weinberg equilibrium genotype frequencies.11 Ewens-
-Watterson test12-14 was applied to each locus. The Arle-
quin software package15 was used to calculate allele and 
haplotype frequencies and gene heterozygosity, to verify 
the fit to Hardy-Weinberg expectations and to perform 
Ewens-Watterson’s test of selective neutrality.

Principal component analysis for the sample’s  
genetic characterization
A multivariate analysis of the data was obtained through 
a principal component analysis (PCA)16 and hierarchical 
cluster analysis (HCA). Calculations were performed with 
the Statistical Package for the Social Sciences (SPSS) ver-
sion 8.0 (Chicago, IL, USA).

In summary, PCA, when applied to a multi-dimensio-
nal set of variables, calculates an orthogonal basis guided 
by the directions of the maximum analyzed data varian-
ces. Projections of the original data on this basis, called the 
principal components, accumulate the maximum data va-
riance in decreasing order, thus making it possible to ge-
nerate an approximate representation of the data from a 
reduced number of dimensions of the basis. The total va-
riance percentage that can be “explained” by a subset of 
the principal components is given by the accumulated sum 
of self-values that correspond to that subset of principal 
components. HCA shows the vectorial proximity between 
populations on the basis of allelic frequency using two-di-
mension diagrams (dendrograms).

A total of 33 municipalities in RN, each with more 
than 10 VBMD registered in REDOME, were included in 
the intrapopulation analysis. The population inclusion 
criterion for the interpopulation analysis was possession 
of HLA-A, -B and -DRB1 type data for molecular biology, 
a cumulative allele frequency above 90% for each locus and 
a historical relationship with the genetic composition of 
RN. The selected population samples were: USA NMDP 
African American (referred to as AFA, n = 412,861), USA 
NMDP Caucasian (CAU, n = 2,361,208), USA NMDP His-
panic (HIS, n = 449,844), Italy (ITA, n = 159,311), Brazil 
Piauí (PI, n = 21,943), Brazilian Natives (BRN, n = 60), Pe-
ruvian Natives (PRN, n = 83), Rwanda (RWA, n = 280),17 
Brazilian Volunteer Bone Marrow Donor Registry (RE-
DOME, n = 887,616), and Brazilian Bone Marrow Recep-
tor Database (REREME, n = 5,543).6

The obtained results were used as input parameters 
to perform the HCA and to group the populations by ge-
netic proximity in a dendrogram using the Jaccard simi-
larity index. The resulting HCA dendrogram consisted of 
diagrams that represented the similarities between sam-
ple pairs or groups on a scale that ranged from identity 
to no similarity.

Results and discussion
Sample characterization
The sample comprised individuals from 132 (79%) of 167 
cities within Rio Grande do Norte. Natal (RN capital city) 
inhabitants comprised more than half of the sample (6,991 
individuals), followed by Mossoró and Parnamirim, the lat-
ter being located only 20 km away from Natal. These muni-
cipalities are the most populous cities in the state and also 
have some of the highest Human Development Indexes 
(HDI) in RN. The remainder of our sample comprised less 
populous cities, each with 10 to 374 VBMD registries.

From a demographic standpoint, the VBMD from 
RN were young adults, mainly women, with a mean age 
of 35 ± 9 years. According to the ethnicity information, 
the individuals defined themselves mainly as indigenous 
(2,828 registries), followed by black (2,417 registries), 
brown (1,200 registries), white (132 registries), and yel-
low (42 registries). Unfortunately, 6,354 individuals had 
no registered ethnicity. The state’s calculated ip was 3.8, 
which means that a database nearly fourfold larger than 
the current REDOME would be required to precisely re-
present the RN population.

Allelic frequencies
Table 1 shows the group frequencies for HLA-A (21 alle-
les), HLA-B (35 alleles) and HLA-DR (13 alleles) in the 
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From the inferred high resolution alleles of group 
HLA-A*02, -A*02:01 (22.54%), -A*02:05 (1.02%), 
-A*02:11(0.78%), -A*02:02 (0.78%) and -A*02:22 (0.02%) 
were the most frequently observed alleles, indicating a 
strong contribution of Caucasian populations to the eth-
nic composition, and a lesser contribution from African 
populations.19 It is noteworthy that the frequency for the 
allelic group HLA-A*02 observed in our study is similar 
to that presented in populations from Lisbon, Portugal 
(27.9%) and Murcia, Spain (23%).17 This proximity reaf-
firms the strong influence of Iberian countries on the for-
mation of the current RN population structure. It is also 
important to highlight that the inference did not reveal 
any Amerindian-characteristic alleles.

Compared with the other Brazilian states, the allelic 
frequencies demonstrated for RN share several similari-
ties. Piauí (PI), another state in Northeast Brazil, has si-
milar frequencies of 25.48% for HLA-A*02 and 9.07% for 
-A*24; Pernambuco (PE), also from this region, has -A*02 
(28.7%) and -A*24 (9.9%) as its most frequent allelic groups, 
too; as do Paraná (PR), with -A*02 and -A*24 reaching 
frequencies of 23.2% and 10.6%, respectively, and Minas 
Gerais (MG), with an -A*02 frequency of 23.6%.17

All but one (HLA-B*83) of the 36 allelic groups for 
locus HLA-B* were observed in our study. The allelic groups 
HLA-B*54 (0.012%), -B*67 (0.012%) and -B*59 (0.004%) 
had low frequencies. Only two allelic groups (HLA-B*44 
and -B*35) were found at frequencies above 10%. Such 
high frequencies resemble those reported for Europe and 
European-colonized countries.19-21

Regarding the allelic frequency for locus B, our popu-
lation differs slightly from that of PR, in which HLA-
-B*35(11.3%) was the most frequent allelic groups, rather 
than -B*44 (10.8%), and from MG, in which -B*35 (11.5%) 
also replaced -B*44 (11.3%) as the most frequent allelic 
group. A more pronounced divergence was noted against 
both PE and PI, in which HLA-B*15 (12.4%), -B*07 (9.9%) 
and -B*44 (9.4%) and -B*15 (11.29%), -B* 35 (10.88%) and 

-B*44 (10.14%), respectively, comprised the leading alle-
lic groups.17 The more prominent resemblance of RN to 
MG and PR, rather than to PE or PI (which are geogra-
phically much closer), again highlights the fact that Cau-
casian populations most strongly influenced the ethnic 
configuration of RN, a phenomenon which was already 
well known for states in the Southern and Southeast of 
Brazil.22-26

All thirteen allelic groups described for locus HLA-
-DRB1 were represented in the RN sample. None of the 
alleles were found at frequencies low enough to be con-

RN sample. All 21 possible allelic groups for locus A were 
found in at least more than one individual from our RN 
sample. For locus A, the allelic groups HLA-A*43 (0.0077%) 
and -A*02 (25.42%) were the rarest and the most frequent, 
respectively. These data corroborate what is described in 
the literature.18

TABLE 1  Allelic frequencies of HLA-A, -B and -DRB1 in 
our Rio Grande do Norte sample (n = 12,973)

HLA-A AF (%) HLA-B AF (%) HLA-DRB1 AF (%)

A*02 25.42 B*44 11.25 DRB1*13 15.54

A*24 10.20 B*35 10.76 DRB1*04 14.04

A*01 8.68 B*15 9.71 DRB1*07 12.05

A*03 7.66 B*51 7.72 DRB1*01 10.03

A*68 6.57 B*07 6.48 DRB1*11 9.82

A*23 5.75 B*14 5.67 DRB1*15 9.44

A*31 5.32 B*40 5.61 DRB1*03 8.88

A*29 5.27 B*08 4.21 DRB1*08 7.03

A*30 5.21 B*58 3.97 DRB1*14 4.31

A*11 4.78 B*18 3.79 DRB1*16 3.57

A*33 3.34 B*39 3.18 DRB1*10 2.23

A*32 3.28 B*50 2.87 DRB1*09 1.67

A*26 2.64 B*53 2.81 DRB1*12 1.40

A*74 1.67 B*49 2.77

A*25 1.26 B*38 2.63

A*66 1.09 B*57 2.29

A*34 0.95 B*27 2.14

A*36 0.46 B*52 1.95

A*80 0.31 B*45 1.85

A*69 0.15 B*42 1.60

A*43 0.01 B*37 1.52

B*13 1.24

B*41 1.04

B*48 0.93

B*55 0.73

B*81 0.54

B*56 0.23

B*47 0.20

B*78 0.13

B*82 0.05

B*46 0.05

B*73 0.02

B*54 0.01

B*67 0.01

B*59 0.004

AF: allele frequency.
Highlighted in bold are the most frequent allelic groups of our population.
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sidered rare in our population. The allelic groups HLA-
-DRB1*13, -DRB1*04, -DRB1*07, -DRB1*01 and 
-DRB1*11 were found at frequencies above 10%. Although 
the HLA-DRB1*13 allele is commonly present in various 
populations worldwide, in this study, it reached a fre-
quency typical of that observed in Iberian countries (Lis-
bon, Portugal: 15.3%, Murcia, Spain: 15.1%).

Regarding the HLA-DRB1 locus, the three most fre-
quent alleles in PI were exactly the same as those in RN, 
specifically -DRB1*13 (13.70%), -DRB1*04 (13.45%), and 

-DRB1*07 (12.55%). There was a divergence at the first 
position of PR, HLA-DRB1*11 (13.0%), which ranked 
fifth in RN; despite this fact, the next two most frequent 
allelic groups were the same: -DRB1*04 (12.2%), and 

-DRB1*07 (11.9%). In MG, HLA-DRB1*13(15.7%) also 
ranked first, but -DRB1*07 (14.2%) and -DRB1*04 (11.5%) 
switched positions.17

Hardy-Weinberg equilibrium and heterozygosity test
When evaluating the genotype distributions at each locus, we 
did not find any deviations (p <0.05) from those expected 
under the Hardy-Weinberg equilibrium (HLA-A, p = 0.13; 
HLA-B, p = 0.11, HLA-DRB1, p = 0.45). Similarly, the hete-
rogeneity test of neutrality selection for the same loci could 
not reject the neutral model. Together, these findings tell us 
that the study population suffered from neither evolutio-
nary pressure nor epigenetic forces capable of significantly 
modifying the allelic frequencies for the assigned loci.

Linkage-disequilibrium (LD) was positively and consis-
tently observed in all of the three loci, suggesting a possible 
link between the alleles that constitute the haplotypes. The 
expected frequency of heterozygotes (Fe) for loci A, B and DR 
were respectively 88.54, 93.67 and 89.00, while the observed 
frequency of heterozygotes (Fo) for those same loci were 88.98, 
93.83 and 89.61, respectively (p = 0.1277, 0.1113 and 0.4485, 
respectively). Based on these results, we can assume that the 
strength of disequilibrium is unrelated to the relative physi-
cal distance between the loci in this small HLA segment. Hen-
ce, exogenous factors such as migrations, mutations, racial 
admixtures, new allele introduction and positive selection 
must concur to explain the observed LD. In fact, immigra-
tions of Caucasian and African descendants and the racial 
admixture of these latter two ethnic groups are important 
historical landmarks in the formation of the RN population.7

Haplotype frequencies
All pair-wise associations performed in the present study 
were statistically significant, as shown by the LD likeli-
hood ratio test (p <0.05). We confidently estimated 2,701 
HLA haplotypes borne in three loci using the EM algo-

rithm. Only three haplotypes (HLA -A*01 B*08 DRB1*03, 
-A*29 B*44 DRB1*07, and -A*02 B*44 DRB1*04) were 
observed at frequencies above 1%. The high frequencies 
of the first and third haplotypes support a European con-
tribution to the genetic composition of the study sam-
ple. Table 2 shows the twenty most common haplotypes 
in our study. Interestingly, our first (HLA-A*01 B*08 
DRB1*03) and second (-A*29 B*44 DRB1*07) most fre-
quent haplotypes ranked in the same positions in the MG 
population, reaching 2.1% and 1.5%, respectively; and were 
the first and third most frequent haplotypes in the PR 
Caucasian population, with frequencies of 2.5% and 1.4%, 
respectively.17

TABLE 2  The twenty most frequent HLA haplotypes in 
our RN sample (n = 12,973)

Haplotype Frequency (%)

A*01 B*08 DRB1*03 1.62

A*29 B*44 DRB1*07 1.56

A*02 B*44 DRB1*04 1.29

A*02 B*44 DRB1*13 0.89

A*03 B*07 DRB1*15 0.87

A*23 B*44 DRB1*07 0.79

A*02 B*14 DRB1*01 0.69

A*02 B*07 DRB1*15 0.69

A*02 B*40 DRB1*04 0.68

A*24 B*35 DRB1*13 0.68

A*02 B*51 DRB1*08 0.64

A*11 B*35 DRB1*01 0.64

A*68 B*53 DRB1*13 0.63

A*33 B*14 DRB1*01 0.62

A*02 B*51 DRB1*04 0.61

A*02 B*15 DRB1*04 0.58

A*33 B*58 DRB1*13 0.57

A*02 B*50 DRB1*07 0.54

A*02 B*27 DRB1*01 0.51

A*02 B*48 DRB1*09 0.49

Linear regression analysis revealed a fine correlation 
between two loci (HLA- A and B), but not three loci (HLA-

-A, -B and -DR) haplotypes when RN was compared to 
REREME (R2 = 0.991, 0.974 and 0.066, respectively) and 
REDOME (R2 = 0.989, 0.942 and 0.047, respectively). This 
finding reveals that the genetic structure of a population 
cannot be described by genetic frequencies alone.

Since haplotypes, rather than separate alleles, are 
transferred during transplantation, the need to improve 
the haplotype frequencies, instead of the allelic frequen-
cies of the RN sample in REDOME is remarkable.
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PCA results
To determine whether HLA alleles are homogenously distri-
buted throughout RN, we plotted a pool of alleles from dif-
ferent municipalities within the state in a PCA. Thus, we 
summarized the variability of a set of HLA molecules by 
creating principal components, which are linear combina-
tions of all alleles. The first principal components (PC) cap-
tured the largest amount of variability in the data, with each 
consecutive PC capturing less and less of the variability: the 
first PC’s variance was 10.547%, while the second’s was 9.286%, 
the third’s, 8.559%, and the forth’s, 8.115%. A cluster repre-
senting 90% of the municipalities, with each having more 
than 10 VBMD, was then analyzed. Interestingly, this clus-
ter includes the three most populous municipalities in RN: 
Natal, Parnamirim and Mossoró. Based on the PC plot, it is 
clear that some municipalities (Santo Antônio, Governador 
Dix-Sept Rosado, Baía Formosa and Florânia) lie outside of 
the main cluster. However, this is not unexpected, because 
these municipalities present low numbers of registered 
VBMD, which introduces bias. If we consider this to be true, 
increasing the VBMD registries in those places would remo-
del the cluster and and would subsequently allow the incor-
poration of the named municipalities; thus, there would be 
no phenotype substructure in the analyzed population.

Next, we asked what ethnicity/ethnicities the RN popu-
lation resembles. To answer this question, we plotted HLA 
molecules from RN against HLA molecule sets from diffe-
rent ethnicities. In the PCA (Figure 1), the top PCs generally 
captured the population substructure due to ethnicity in 
the genome wide association data. We found that RN clus-
tered together with populations from different countries in 
a pattern that resembled one typical for Caucasians of Eu-
ropean descent.21,27,28 We must emphasize that RN and its 
neighbor state, PI, clustered together, suggesting a close si-
milarity between these states in terms of genetic composi-
tion. A closer view of the PCA indicates that Amerindian 
and African components poorly contribute (or do not con-
tribute at all) to the RN population composition.21,29,30

When this data was depicted in a dendrogram, we could 
clearly observe that the two populations that RN shared 
greatest genetic proximity were PI and USA Hispanic. On 
the sequence, REDOME and REREME were the next groups 
genetically closer to RN. USA African American, Peruvian 
Natives, Rwandan, USA Caucasian, Brazilian Natives and 
Italian, on this exact sequence, showed increasing distan-
ces to the genetic structure of RN.

Conclusion
Our results reinforce the concept that HLA genes are a 
reliable tool with which to investigate the ethnic compo-

sition of a population. We conclude that VBMD from RN 
present genetic characteristics that are mainly compati-
ble with Caucasian and African descent, with less promi-
nent contributions from Amerindian populations. Fur-
thermore, the state’s representation in REDOME remains 
small, and both the ip and PCA results indicate the need 
for more VBMD to be included in the registry so that less 
populous cities could be incorporated into the main clus-
ter. This is required to determine whether there is a po-
pulation substructure within the state, even in cities with 
high ip values.
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Resumo

Análise do registro de doadores voluntários de medula 
óssea do Rio Grande do Norte, Brasil.

Objetivo: relatar as frequências alélicas e haplotípicas do 
HLA-A, -B e -DRB1 de doadores voluntários de medula ós-
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FIGURE 1  Principal component analysis of the VBMD sample 

from RN, REDOME, REREME and seven selected populations from 

the Allele Frequencies database.

PC1, Principal Component 1; PC2, Principal Component 2; AFA, USA NMDP African Ameri-
can; CAU, USA NMDP; ITA, Italy; HIS, USA NMDP Hispanic; PRN, Peruvian Natives; BRN, Bra-
zilian Natives; PI, Brazil Piauí; RDM, Brazilian Volunteer Bone Marrow Donor Database (RE-
DOME); RRE, Brazilian Bone Marrow Receptor Database (REREME); RN, Rio Grande do 
Norte; RWA, Rwanda. 



Rio Grande do Norte, Brazil, voluntary bone marrow donors registry analysis

Rev Assoc Med Bras 2015; 61(1):23-29� 29

sea (DVMO) do Rio Grande do Norte (RN), inscritos no Re-
gistro Nacional de Doadores de Medula Óssea (REDOME). 
Metodologia: 12.973 DVMO tiveram suas frequências alé-
lica e haplotípica calculadas pelo programa Arlequin 3.5.1.2. 
Uma análise multivariada dos dados foi obtida por meio 
da Análise de Componente Principal (ACP) e da Análise de 
Cluster Hierárquico (ACH) realizadas pelo SPSS 8.0. 
Resultados: os grupos alélicos mais frequentes foram HLA-
-A*02, seguido por -DRB1*13, -DRB1*04, -DRB1*07, -B*44, 
-B*35, -A*24 e -DRB1*01. Dos 2.701 haplótipos observa-
dos, os três mais frequentes foram HLA-A*01 B*08 
DRB1*03 (1,62%), -A*29 B*44 DRB1*07 (1,56%) e -A*02 
B*44 DRB1*04 (1,29%), que se encontravam em desequi-
líbrio de ligação. As frequências alélicas e haplotípicas do 
RN são bastante similares às de outros estados brasileiros 
em que trabalhos semelhantes foram executados. A ACP 
revelou ser o RN geneticamente muito semelhante a po-
pulações caucasianas, especialmente a dos países ibéricos, 
os quais influenciaram fortemente na composição étnica 
do Estado. Africanos e ameríndios também contribuíram 
para a estrutura populacional, mas em menor proporção. 
Conclusão: a ACH reforçou a conclusão de que, apesar 
de seu perfil miscigenado, a população do RN se asseme-
lha geneticamente com populações europeias e que des-
cendem das europeias. A ACP também mostrou que as 
cidades do RN não contribuem equitativamente na com-
posição do REDOME, de modo que cidades pouco po-
pulosas estão sub-representadas, apontando a necessida-
de de cadastrar mais DVMO dessas cidades para que a 
estrutura da população seja fielmente retratada.

Palavras-chave: antígenos HLA, transplante, medula ós-
sea, Brasil.
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