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Introduction

Variations in the human genome, especially in coding
regions and regulatory elements of genes, have important
implications for all biological traits including disease pre-
disposition. In the last few years, growing evidence has
strongly supported the hypothesis that the common variants
(polymorphisms) of genes in human populations are asso-
ciated with susceptibility or resistance to the common dis-
eases. For example, a 32-bp-deletion polymorphism in the
coding region of the CCR-5 gene with an allele frequency
of up to 0.14 among Caucasian populations leads to strong
resistance against human immunodeficiency virus (HIV)-1
infection and acquired immunodeficiency syndrome (Dean
et al. 1996). Polymorphisms in the HLA-DR13 gene and
VDR gene have been shown to influence the infection of
hepatitis B virus in several racial populations (Bellamy et al.
1999; Ahn et al. 2000). Tuberculosis (TB), acting as an
important selective force in shaping the human genome
during human evolution, has been extensively investigated.
Initially, based on the implication of animal models, human
natural resistance-associated macrophage protein 1 gene
(NRAMP1) was isolated and characterized from chromo-
some region 2q35 (Cellier et al. 1994; Liu et al. 1995). Later,
population-based association studies suggested that vari-
ants in NRAMP1 modified TB susceptibility among several
ethnic populations, e.g., West African and East Asian
(Bellamy et al. 1998; Gao et al. 2000; Ryu et al. 2000).
However, the effects of these polymorphisms are mostly
weak (odds ratios � 3.0), and genetic analysis of those
polymorphisms cannot fully explain NRAMP1 association
with human clinical TB from a functional viewpoint. It has
been suggested that some unknown functional polymor-
phisms could lie nearby and link with them. A family-based
linkage study in a Brazilian population, involving 205
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Abstract Sequence variation in the human genome has
been used as a tool in studying human diseases and the
evolutionary history of man. A human inherited predisposi-
tion to tuberculosis has been suggested and studied; how-
ever, genetic mechanisms are still ambiguous. In the present
study, we scanned the regulatory and coding region of
Nuclear LIM Interactor-Interacting Factor gene (NLI-IF),
which is physically close to the tuberculosis-associated gene
NRAMP1. Thirteen biallelic single-nucleotide polymor-
phisms (SNPs) were identified from four ethnic populations
(African–American, Caucasian, Hispanic, and Asian) with
population-specific distribution of alleles. The extent of
linkage disequilibrium (LD) between 402T�C, and
472�42G�A varied distinctly from complete LD in the
non-African–American groups to strong but incomplete
LD in African–Americans. Both SNPs were in significant
LD with the polymorphism 3� UTR in NRAMP1 among
these ethnic groups (P � 0.02), except 402T�C in African–
Americans. In a case-control study with a Caucasian popu-
lation, three cosmopolitan SNPs (204C�A, 402T�C and
472�42G�A) in NLI-IF showed no significant association
with human susceptibility to tuberculosis. Our results sup-
port the “out-of-Africa” model of human origin, and sug-
gest the time for the common ancestor dispersing from
Africa could not have been more than approximately
385,620 years ago.
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nuclear families, suggested a weak linkage for the loci
(IL8RB and D2S1471) physically close (�150kb) to
NRAMP1, but not for NRAMP1 itself (Shaw et al. 1997).
Another family-based genome-wide linkage study in
Gambia and South Africa suggested that no region in the
human genome showed evidence of a strong linkage (e.g., a
logarithm of differences [LOD] score � 3.0) to TB, and the
nearest marker to NRAMP1 had a weakly positive LOD
score of 0.47 (Bellamy et al. 2000). However, recent findings
from a linkage study of a large aboriginal Canadian family
strongly suggested the effect of a major gene by showing a
maximum LOD score of 3.81 for the locus just distal to
NRAMP1 in chromosome region 2q35. Moreover, none of
the LOD scores for the NRAMP1 haplotype fell to � 3.0.
As a result, the authors from this linkage study estimated
the location of the susceptibility locus to be either at the
NRAMP1 haplotype or between the marker D2S424 and
the NRAMP1 haplotype (Greenwood et al. 2000). In brief,
present data from different ethnic populations make the
question of genetic predisposition to human TB highly con-
troversial. Nevertheless, each of the previously described
cases consistently implied that a potential gene or gene
cluster close to NRAMP1 or NRAMP1 itself contributed, at
least weakly, to TB susceptibility in humans. Therefore,
exploration of the NRAMP1 vicinity has been an absolute
necessity.

Most recently, a novel gene, designated the nuclear LIM
interactor-interacting factor gene (NLI-IF), was identified
in the immediate vicinity (�4kb) of NRAMP1, when a
32-kb of genomic DNA overlapping NRAMP1 was sequ-
enced and annotated using computerized sequence analysis
(Marquet et al. 2000). The human NLI-IF gene begins ap-
proximately 4kb downstream of the NRAMP1 stop codon,
and consists of seven exons with a 783-bp open reading
frame. The predicted NLI-IF protein is highly homologous
with the NLI-interacting factor from Gallus gallus and a
variety of species from yeast to plants, which are probably
involved in transcriptional activity of the cell. NLI-IF
mRNA was consistently detected in human tissues at dif-
ferent expression levels by Northern blot (Marquet et al.
2000). Although present evidence suggests involvement of
NLI-IF in basic cellular function, the close physical proxim-
ity between NLI-IF and NRAMP1 justifies investigating the
association between the NLI-IF variants and human TB.
In this study, we scanned the coding region, promoter, and
5� and 3� flanking regions of the human NLI-IF gene for
sequence variation from four ethnic population samples of
African–American, Caucasian, Hispanic, and Asian origin,
respectively. Furthermore, to test the role of novel poly-
morphisms of NLI-IF in human TB susceptibility, a case-
control study was conducted with a group of TB patients
(n � 94) and non-TB controls (n � 145) from a Caucasian
population in Houston, Texas.

Over the last decade, genomic variation has become an
indispensable tool in studying human natural history. The
variability and heritability of the human genome enable it
to record the story of human evolution regarding human
origin, population migration, and natural selection. For in-
stance, linkage disequilibrium (LD) at the CD4 locus has

been analyzed from 42 geographically dispersed popula-
tions, and results suggest a common and recent African
origin for the non-African human population (Tishkoff
et al. 1996). In the present study, we discuss this issue with
data generated from four major ethnic populations, which
provides additional evidence for a modern human origin.

Methods

Identification of NLI-IF polymorphisms

To identify the polymorphisms in NLI-IF and establish
their frequencies in the populations, we recruited a total of
200 individuals from four ethnic groups (African–Ameri-
can, Caucasian, Hispanic, and Asian; 50 individuals from
each group) from hospitals and clinics in Houston, Texas.
Race or ethnicity was determined for each individual by
self-identification. This study was approved by the Baylor
College of Medicine and Affiliates Institution Review
Board.

DNA was isolated from blood samples using the
Nucleon DNA extraction and purification kit (Amersham
International and Scotlab, Buckinghamshire, England). Six
pairs of primers were designed to amplify the 5� promoter
(up to 1077bp ahead of start codon) and untranslated re-
gions (UTRs), the coding regions of seven exons with their
flanking noncoding sequences at least 50bp up or down-
stream of the exon/intron or UTR boundaries (Table 1).
Polymerase chain reactions (PCRs) were performed using
HotStarTaq DNA polymerase kit (QIAGEN, Hilden,
Germany). The PCR products were purified by Microcon
Centrifugal Filter Devices (Millipore Corporation Bedford,
MA, USA). Each amplified fragment was sequenced on an
ABI 377 DNA sequencer using the BigDye DNA Sequenc-
ing Kit (Applied Biosystems, Foster City, CA, USA). The
rare sequence variants were confirmed by amplifying and
sequencing the fragments twice from the original DNA.
Restriction fragment length polymorphism analysis was
used to genotype the individuals in the case-control study
by using the restriction enzymes (see Table 2) under the
conditions recommended by the provider (New England
Biolabs, Beverly, MA, USA). The sequence variants in the
NRAMP1 gene were detected by the methods described
previously in other studies (Liu et al. 1995; Bellamy et al.
1998). Haplotype frequencies and linkage disequilibrium
among 400 alleles from four ethnic groups were calculated
by using Arlequin software (Genetics and Biometry Labo-
ratory, Geneva, Switzerland).

A case-control study

Ninety-four Caucasian patients with clinical TB (mean age
� SD, 51.9 � 13.9 years; 73.4% male) were enrolled from
an ongoing population-based tuberculosis surveillance
study, the Houston Tuberculosis Initiative, including 81 pa-
tients with pulmonary TB, 11 with extrapulmonary TB, and
two with both pulmonary and extrapulmonary TB. All pa-
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tients were identified by either Mycobacterium tuberculosis
culture positivity (n � 91) or clinical improvement in re-
sponse to antimycobacterial treatment (n � 3). A total of
145 Caucasian individuals without a history of TB were
recruited from hospitals and clinics as controls for this study
(mean age � SD, 55.4 � 14.8 years; 45.8% male). All pa-
tients and controls were HIV seronegative. The overall dif-
ference of genotype frequencies between the case group
and the control group was tested by using a chi-square test
for a two-by-three contingency table with two degrees of
freedom. Genotypes were compared by using a chi-square
test for two-by-two contingency tables with SAS software
(version 8.0, SAS Institute; Cary, NC, USA).

Results

Novel polymorphisms in the NLI-IF region

A total of 200 individuals (400 chromosomes) from four
ethnic populations (Caucasian, African–American, His-

panic, and Asian; n � 50 for each ethnic group) were en-
rolled for screening the sequence variants in the NLI-IF
gene region including 783bp of the open reading frame
within seven exons and 1868bp of their adjacent noncoding
regions (promoter, UTRs, and introns). The sample size (50
individuals per ethnic group) provided us with a greater
than 99% power to detect variant alleles present at a fre-
quency of 0.05, and 70% power to detect minor alleles
present at a frequency of 0.01 for each ethnic group. Using
PCR direct sequencing, we detected 13 biallelic single-
nucleotide polymorphisms (SNPs) with five variants in
exons (38%) and eight in introns (62%) (Table 2). Only one
SNP at codon 56 (exon 2) detected from one chromosome
of an African–American individual resulted in an amino
acid change (alanine to threonine). The remaining four cod-
ing SNPs (cSNPs) scattering in exons 2, 5, and 6, respec-
tively, were synonymous variants. Eight intronic SNPs were
found within introns 1, 2, 4, and 5, within a range of 6 to
85bp away from exon/intron boundaries. In general, SNPs
were found in this region at a frequency of 1 per 204 bp
(2651bp/13 SNPs); one SNP was found per 156bp for the
coding region and 1 SNP per 233bp for the noncoding

Table 1. Primers for PCR amplification and sequencing of NLI-IF gene fragments

Fragment Primer namea Sequence Region Size (bp)

1 NLP1F 5�-ATCGGCAGCGAGTCCAGTGAC-3� Promoter 540
NLP1R 5�-GCTCCACCTCTGCGTTTTCTG-3�

2 NL1F 5�-ACGCAGCCGCAGAGACTCAG-3� Exon 1 568
NL1R 5�-AAGATCCCGGCCCCTTCTCTC-3�

3 NL2F 5�-TGGGCACACATGCAGATTCT-3� Exon 2 280
NL2R 5�-TTCCCTAAAGCCCTGAAGAC-3�

4 NL3F 5�-AGCCTGCGTGGGAGGAAGGAC-3� Exon 3 478
NL3R 5�-GGGCCTCTGACATTCCACATG-3�

5 NL5F 5�-GGCCCAGTCTCCTTCCTGTGC-3� Exon 5 and 6 531
NL5R 5�-GCTCCTGTCCCAGTCCCAGTC-3�

6 NL7F 5�-AGGGCTGGCCTGGAAATTCTG-3� Exon 7 254
NL7R 5�-TGGGAGGAGGTGTGGGTATCA-3�

PCR, Polymerase chain reaction
a The suffixes F and R of the primer names indicate forward and reverse primers, respectively. The primer
sequences are based on the Genbank sequences with accession numbers AF229162 and AF229163

Table 2. Novel single-nucleotide polymorphisms (SNPs) in the NLI-IF gene

Allele frequencyb

SNPa Location Consequence Restriction enzymes African Caucasian Hispanic Asian

68�27C�T Intron 1 Noncoding MnlI 0 0 0.01 0
166G�A Exon 2 Ala Æ Thr Cac8I 0.01 0 0 0
174C�T Exon 2 Silent MspA1I 0.01 0 0 0
204C�A Exon 2 Silent HinP1I 0.10 0.29 0.29 0.22
216�6T�G Intron 2 Splicing — 0 0 0 0.01
216�25C�T Intron 2 Noncoding Hsp92II 0.01 0 0 0
217�24C�A Intron 2 Noncoding — 0.06 0 0.01 0
379�68C�A Intron 4 Noncoding Hsp92II 0.08 0 0.01 0
402T�C Exon 5 Silent Pm1I 0.87 0.47 0.43 0.30
472�85C�T Intron 5 Noncoding HapII 0.01 0 0 0
472�54G�A Intron 5 Noncoding PaeI 0 0.02 0 0
472�42G�A Intron 5 Noncoding BmrI 0.60 0.47 0.43 0.30
474C�T Exon 6 Silent AfaI 0.01 0 0 0

a The designation SNP follows the recommendations of mutation nomenclature in Dunnen and Antonarakis 2000
b Allele frequency refers to frequency of the minor allele of the biallelic SNP among the populations studied except 402T�C and 472�42G�A
among African–Americans
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region. No sequence variant was found in the 5� promotor
region and in the 3� immediate vicinity (within 58bp of the
stop codon). Of the 13 SNPs, nine (69%) were transitions (6
C´T, 3 G´A), and four (31%) were transversions (3
C´A, 1 T´G). Among these biallelic SNPs, the G or the C
allele was observed as the more common allele much more
frequently than the T or the A allele (11 vs. 2).

Population-specific pattern of allele distribution and
linkage disequilibrium of NLI-IF SNPs

Allele distribution of SNPs in the NLI-IF region was ob-
served as a remarkable population-favored pattern; i.e., the
occurrence of these variants was different among the four
ethnic populations studied. African–Americans appeared
distinct from other racial groups. For example, of the 13
SNPs, only 3 (23%) (204C�A, 402T�C, and 472�42G�A)
were found in all ethnic groups (also called cosmopolitan
SNPs), presenting allele frequencies of more than 0.10 for
the minor alleles in each group. The A allele of 204C�A
was seen at a lower allele frequency in African–Americans
than in non-African–American groups with statistical
significance (P � 0.05) (Table 2). A striking difference in
allele frequency between African–Americans and other
ethnic groups was detected at 402T�C and 472�42G�A,
where the C allele of 402T�C and the A allele of
472�42G�A were common alleles among African–
Americans (allele frequencies 0.87 and 0.60, respectively).
In contrast, both alleles were the minor alleles (allele
frequencies 0.30 to 0.47) among non-African–American
groups. Nevertheless, all population genotype frequencies
conformed to Hardy–Weinberg equilibrium. Ten rare SNPs
with allele frequency of less than 0.10 for the minor allele in
these populations exhibited a population-specific distribu-
tion pattern. For instance, the minor alleles of 166G�A,
174C�T, 216�25C�T, 472�85C�T, and 474C�T were
observed only once as a single heterozygote exclusively
among African–Americans; likewise, 472�54G�A was
seen only among Caucasians, 216�6T�G only among
Asians, and 68�27C�T only among Hispanics. Therefore,
African–Americans had the greatest number of population-
specific rare alleles. Two rare variants, 217�24C�T and
379�68C�A, were shared only by Hispanics and African–
Americans at different allele frequencies (African–
American 0.06 and 0.08, respectively, vs. Hispanic 0.01 and
0.01), which implied the complexity of the ethnic ancestry of
Hispanics.

LD was observed among all ethnic groups between
402T�C and 472�42G�A, which are 131bp apart from
each other. Interestingly, the degree of LD presented dis-
tinct differences between African–Americans and non-
African–Americans. The T allele at 402T�C and the G
allele at 472�42G�A were in complete LD among non-
African–Americans (the standardized LD coefficient D� �
1.0000, P � 10�6, which were calculated by using Arlequin
software available at http://lgb.unige.ch/arlequin/), whereas
they were in strong but not complete LD in the
African–American group (D� � 0.7436, P � 10�5). No

LD was observed between either 402T�C or 472�42G�A
and 204C�A (P � 0.05).

We tested the associations between the cosmopolitan
SNPs 204C�A, 402T�C, and 472�42G�A in NLI-IF and
two sequence variants, 5�(GT)n and 3�UTR, in NRAMP1,
which were previously found to be associated with TB
(Bellamy et al. 1998; Gao et al. 2000; Ryu et al. 2000). The
allele frequencies of the 3�UTR varied remarkably among
the four ethnic groups: 0.25 in African–Americans, 0.01 in
Caucasians, 0.11 in Hispanics, and 0.12 in Asians. This re-
sult, which is consistent with previous reports, may possibly
explain why Caucasians are less susceptible to TB than are
other ethnic populations. Significant LD was observed be-
tween the 3�UTR and 472�42G�A, as well as 402T�C (P
� 0.02) among these ethnic groups, except for 3�UTR and
402T�C in African–Americans (P � 0.515). Thus, the
3�UTR could have originally occurred on the background
of a 402C and 472�42A haplotype. No significant LD
was shown between 5�(GT)n and these three SNPs in
NLI-IF.

Lack of association between three common SNPs
of NLI-IF and human susceptibility to TB

To test the role of three relatively common SNPs (204C�A,
402T�C, and 472�42G�A of NLI-IF in human TB suscep-
tibility), we conducted a case-control study with a Cauca-
sian population sample. There was no statistically
significant difference in either allele frequencies or geno-
type percentages between the case and control groups (P �
0.05) (Table 3).

Discussion

It has been suggested by several independent studies that
the vicinity of NRAMP1 probably harbors a gene related to
human susceptibility to TB (Shaw et al. 1997; Bellamy et al.
2000; Greenwood et al. 2000). The novel gene, NLI-IF, is
located only 4-kb downstream of NRAMP1, and could
therefore be a candidate for a TB-associated gene or pos-
sibly functionally linked with NRAMP1. In this study, we
scanned the coding region and the flanking regions of NLI-
IF for polymorphisms among several major ethnic groups
including African–American, Caucasian, Asian, and His-
panic. Our results, based on the genotyping of 200 indivi-
duals, showed that the coding region of the NLI-IF gene is
evolutionarily conserved, because only a single sequence
variant resulting in an amino acid substitution was detected
from one chromosome. Two cSNPs (204C�A and
402T�C), and one intronic SNP (472�42G�A) were rela-
tively common with allele frequencies of more than 0.10 for
the minor alleles among the populations studied, but all
were synonymous or silent variants. The lack of
nonsynonymous polymorphisms may be due to the inten-
sive selection pressure during human evolution. Combined
with the evidence from the NLI-IF expression profile that
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mRNA of NLI-IF was detected ubiquitously in human tis-
sues (Marquet et al. 2000), the product of NLI-IF may be of
importance for the fundamental function of cells. Neverthe-
less, the noncoding SNPs in the regulatory region could
result in a subtle phenotypic change by influencing the gene
expression quantitatively. For example, the microsatellite
polymorphism (GT)n in the promoter of the NRAMP1 gene
associated with TB risk in several populations has been
observed to drive different expression levels of the
luciferase gene in vitro (Bellamy et al. 1998; Searle and
Blackwell 1999). In other ways, these polymorphisms may
be linked with other functional sequence variants. In addi-
tion, studies on codon usage have demonstrated that the
prevalent codons can result in a substantial increase in ex-
pression efficiency (Kim et al. 1997). The cSNPs in NLI-IF,
though silent, result in a switch-over between prevalent and
less used codons; e.g., in codon 68 (204C�A), the change is
from GGC (50% usage) to GGA (14% usage), whereas in
codon 134 (402T�C), a change from CAT (21%) to CAC
(79%) was seen. Their effects on NLI-IF expression
efficiency and association with some unknown phenotypes
remain to be investigated. To test the association between
three common SNPs (204C�A, 402T�C, and
472�42G�A) in NLI-IF and TB susceptibility, we con-
ducted a case-control study in a Caucasian population. Our
results did not show a statistically significant difference be-
tween the cases and controls (P � 0.05) (Table 3). However,
we cannot rule out the potential importance of these poly-
morphisms when a larger sample size and other ethnic
populations are studied, or in regard to other trait(s).

Analyses of human genomic variants, such as SNP,
microsatellite, and Alu family, have been used as a critical
tool in understanding the origin of mankind, the evolution-
ary reconstitution of a specific population, and the effect of
natural selection. Accumulating evidence from human mi-
tochondrial DNA (mtDNA) (Cann et al. 1987), Y chromo-
some DNA (Underhill et al. 2000), and nuclear autosome
DNA (Tishkoff et al. 1996) studies has strongly argued for
the recent African origin model or the “out-of-Africa”
model, and against the multiregional evolution model
(Relethford 2001). The earlier evidence from mtDNA sug-

Table 3. Analysis of association between the variants in the NLI-IF gene and susceptibility to tuberculosis among Houston Caucasian
patients

Controls TB cases
(n � 145) (n � 94) Odds ratio Chi-square Degree of freedom P value

Genotypes n (%) n (%)
204 C�A

CC 72 (50) 44 (47) 1.0
AA 11 (8) 6 (6) 0.89 (0.27–2.86) 0.42 2 0.81
CA 62 (42) 44 (47) 1.16 (0.65–2.06)

402 T�Ca

TT 44 (30) 30 (32) 1.0
CC 22 (15) 16 (17) 1.07 (0.45–2.54) 0.29 2 0.86
TC 79 (55) 48 (51) 0.89 (0.48–1.67)

TB, Tuberculosis
a The result of intronic SNP 472�42G�A is the same as 402T�C and not shown in this table, because it is in complete disequilibrium with
402T�C. The overall difference of genotype frequencies between the case and control group was tested by two-by-three chi-square analysis with
2 degrees of freedom. Genotypes were compared by two-by-two chi-square test

gested that all human populations living today could be
traced back to one (or a few) closely related humans who
emigrated from African 200,000 years ago (Cann et al.
1987). The updated estimates of the most recent common
ancestor out of Africa varied considerably among the stud-
ies of different genomic loci, including 50,000 years for Y
chromosome DNA (Thomson et al. 2000), 143,000 years for
mtDNA (Horai et al. 1995), 535,000 years for a noncoding
region at Xq13.3 (Kaessmann et al. 1999), 800,000 years
for �-globin (Harding et al. 1997), and 1,860,000 years for
PDHA1 (Harris and Hey 1999). In this study, two intriguing
phenomena were observed. First, African–Americans
showed the greatest sequence variability of the NLI-IF re-
gion (10/13 SNPs) compared with other racial groups (4–6/
13 SNPs) (Table 2). This finding is consistent with the recent
data from 313 human genes (Stephens et al. 2001), which
showed that 662 rare variants were detected in African–
Americans as compared with 294, 223, and 273 in Asian,
Caucasian, and Hispanic samples, respectively. Theoreti-
cally, the oldest populations accumulated the largest num-
ber of mutations; hence, at this point, our results suggest
that the African is the oldest ethnic population. Of course,
population size and mutation rate can also contribute to
genetic diversity.

Three common SNPs, 204C�A, 402T�C, and
472�42G�A, shared by all studied ethnic groups, indicated
their ancientry. According to the neutral theory of Kimura
(Vogel and Motulasky 1997), the great majority of evo-
lutionary changes at the molecular level are caused by
selectively neutral or nearly selectively neutral mutants or
random genetic drift, rather than by natural selection.
Therefore, these three SNPs could be neutral variants with
little or no selective advantage or disadvantage. With re-
spect to TB susceptibility, our results from the case-control
study support this inference. However, although of little
interest for clinical genetics, neutral variants are crucial for
the study of human evolution. For instance, the second
finding in this study, that the extent of LD between 402T�C
and 472�42G�A varied distinctly from complete LD in
non-African–Americans to strong but incomplete LD in
African–Americans, strongly implies that 1. these ancient
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alleles originated from Africa; 2. all non-African popula-
tions descended from a single ancestral gene pool because
they share the same haplotypes and similar haplotype fre-
quencies; 3. the origin of the non-African populations is
comparatively recent because of insufficient time to dimin-
ish the complete LD by recombination events; and 4. the
population size that emigrated “out of Africa” could be
small because the genetic diversity of non-African popula-
tions is consistently lower than that of Africans, probably
because of a bottleneck effect during emigration. By the
principle of Jennings (Vogel and Motulasky 1997), we esti-
mate the required time period for the disappearance of the
complete LD in a random mating population to be approxi-
mately 19,281 generations, i.e., 385,620 years (20 years per
generation). Therefore, based on these findings, our results
support the recent African origin model, and suggest that
the time for the common ancestor of the non-Africa popu-
lation leaving Africa should not be more than, and is possi-
bly much less than, 385,620 years ago.
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