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Abstract
KIR3DL1 and KIR3DS1 allele frequencies were determined by DNA sequencing of the complete
coding regions from 100 random unrelated African Americans. Alleles 3DL1 *01501 (29
individuals) and 3DL1*01502 (23 individuals) were most frequently observed in addition to 21
other known alleles and seven new alleles: KIR3DL1*01503, *03102, *064, *065, *066, *067,
and *068. Two of the new alleles (KIR3DL1*064, *065) created additional variants of the
chimeric KIR3DL1/KIR3DL2 gene. KIR3DS1*01301 (94% of the gene positive individuals) and
KIR3DS1*049N (11%) were identified in the 18 individuals carrying this gene. Three individuals
appeared to carry a KIR haplotype with a KIR3DL1/S1 duplication. The profile of alleles
resembles that found in African populations but also shows signs of admixture.

Killer cell immunoglobulin-like receptors (KIRs) are expressed mainly on natural killer
(NK) cells (1). Signaling through these and other receptors on NK cells determine the cell’s
activation state. Fifty two alleles have been identified at the inhibitory KIR3DL1 locus (2).
Also considered alleles at this locus are the fourteen alleles of KIR3DS1, a chimeric gene
resulting from a fusion between KIR3DL1 and a stimulatory KIR locus (3). Still other
KIR3DL1 alleles have arisen by fusion of KIR3DL1 with KIR3DL2 (4). Allelic variation
has been shown to alter the level of KIR3DL1 surface expression and the affinity of
KIR3DL1 for its ligand, HLA-Bw4 (5). The goal of this study was to investigate KIR3DL1
and KIR3DS1 allelic diversity in African Americans by DNA sequencing of the entire
coding regions of these genes.

The majority (81%) of 100 random African Americans were negative for KIR3DS1 and
positive for KIR3DL1. Eighteen individuals (18%) were positive for both KIR3DS1 and
KIR3DL1; one individual (1%) was negative for both. No individuals carried KIR3DS1
alone. The frequency of KIR3DS1 positive individuals (18%) is similar to the frequency
observed in other African American populations (8-16%) and reflects the low frequency
observed in Sub-Saharan Africa (3,6). KIR3DL1 is found at a similar high frequency in
African American (99%) and other populations.

Twenty three alleles out of 52 known KIR3DL1 alleles were observed (Table 1).
KIR3DL1*01501 and KIR3DL1*01502 were the most frequent alleles being observed in 29
and 23 individuals, respectively. These and other common alleles, KIR3DL1*00101,
*00401, *00501, *007, *01701, *020, *022, and *031 were also frequently found in African
populations (3). Several of the less frequent alleles, KIR3DL1*002, *00402, *008, *019,
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*029 have been found in other African American but not African populations (3) suggesting
that they might have been contributed by admixture with European or Native American
populations.

The KIR3DL1/KIR3DL2 hybrid is found in 5% of this African American population.
Norman et al. observed this hybrid in sub-Saharan Africans and related populations at
frequencies of up to 6.5%. Three alleles have been described for KIR3DL1/KIR3DL2 but
only KIR3DL1*059 was observed in our study being identified in three individuals. Two
individuals carried new variants of KIR3DL1*059. GM17119 carried an allele,
KIR3DL1*065, which altered codon 54 in the amino-terminal extracellular domain D0 from
ile to leu. Novel allele, KIR3DL1*064 from GM17177 carried a substitution at codon 150,
altering ile to asn in the second extracellular domain D1.

Five other new alleles of KIR3DL1 were also identified; all altered frequent alleles found in
this population. Two individuals (GM17128, GM17197) carried KIR3DL1*067 in which
codon 350 in the cytoplasmic region was altered from ala to val in KIR3DL1*00101. Ser
was altered to thr at codon 62 in the first extracellular domain D0 of KIR3DL1*01701
forming KIR3DL1*066 in two individuals (GM17124, GM17191). KIR3DL1*068
(GM17166) has one silent (codon 377) and two nonsynonymous codon changes from
KIR3DL1*007. The substitution at codon 378 (ala to thr) falls within the second ITIM (7)
but does not alter the consensus motif of (I/V)xYxx(L/V). Codon 381 is altered from asp to
asn. Two alleles had silent substitutions: variation in codons 171 and 86, respectively,
created alleles KIR3DL1*01503 (GM17109) and KIR3DL1*03102 (GM17170).

Two KIR3DS1 alleles out of the 14 known alleles were detected in African Americans,
KIR3DS1*01301 (17 individuals) and KIR3DS1*049N (2 individuals). The high frequency
of KIR3DS1*01301 among the KIR3DS1 alleles has been observed in other populations (3).
Luo et al. first described 3DL1*049N in European Americans with a frequency of 2% (8)
and it has not been previously observed in populations of African origin (3). This again may
reflect admixture.

GM17102 and GM17130 carried two KIR3DL1 alleles (KIR3DL1*00101,*007 and
KIR3DL1*01501,*01502, respectively) and one 3DS1 allele (KIR3DS1*01301) suggesting
that they carried a previously described haplotype carrying both KIR3DL1 and KIR3DS1
(9,4). Cell GM17151 carried two KIR3DS1 alleles (KIR3DS1*01301, KIR3DS1*049N) and
one KIR3DL1 allele (KIR3DL1*00101). Based on an analysis of these and other loci in the
samples, it is likely that these are the two frequent haplotypes found in Hispanic and
European populations as described by Norman et al. (4), again suggesting the contribution
from admixture.

In the random African Americans in this study, HLA-B molecules carrying a Bw4 epitope, a
KIR3DL1 ligand (10), were found in 75% of individuals (Hou et al., submitted). Fifty three
percent of these individuals carried, as their only HLA-Bw4, alleles encoding ile at codon
80; 30% carried only thr at codon 80; and 8% carried both variants. In African populations,
the frequencies of HLA-Bw4 (65-80%) and Bw4-80Ile (46-77%) (6) are similar to that
observed for this study. Of the 99 individuals carrying KIR3DL1 alleles, 74 also expressed
HLA-Bw4. Of the remaining 25 KIR3DL1 positive individuals without HLA-Bw4, six
carried an HLA-A allele encoding a molecule bearing a Bw4 epitope thought to potentially
bind KIR3DL1 (11,12).

A comparison of the allele profile from a random panel of 100 African Americans showed
extensive similarity to KIR3DL1 alleles identified in African populations. Less frequent
KIR3DL1 alleles in our population were observed in other studies of African Americans and
in European and Native American populations suggesting that they were introduced by
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admixture. Alleles resulting from apparent unequal crossing over events were also observed
for KIR3DL1 including new variants of the KIR3DL1/KIR3DL2 fusion gene previously
found in populations of African origin. KIR3DS1 was more homogeneous with the common
KIR3DS1*01301 allele and, again, potential admixture suggested by the presence of a null
allele previously observed in an individual with European ancestry and by the presence of
haplotypes carrying both KIR3DL1 and KIR3DS1 previously found in European
populations. Further diversity in the form of several new KIR3DL1 alleles encoding amino
acid substitutions increase the diversity of this locus. The diversity of KIR3DL1 in this
population and the presence of its ligand, HLA-Bw4, coupled with an understanding of the
impact of allelic diversity on KIR function will aid in the understanding differences in
immune responsiveness among individuals.
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