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Molecular Epidemiology of Human Polyomavirus JC in the
Biaka Pygmies and Bantu of Central Africa

Sylvester C Chima*, Caroline F Ryschkewitsch, Gerald L Stoner

Neurotoxicology Section, National Institutes of Neurological Disorders and Stroke, National Institutes of
Health, Bethesda, MD 20892, USA

Polyomavirus JC (JCV) is ubiquitous in humans and causes a chronic demyelinating disease of the
central nervous system , progressive multifocal leukoencephalopathy which is common in AIDS. JCV is
excreted in urine of 30-70% of adults worldwide. Based on sequence analysis of JCV complete genome
or fragments thereof, JCV can be classified into geographically derived genotypes. Types 1 and 2 are of
European and Asian origin respectively while Types 3 and 6 are African in origin. Type 4, a possible
recombinant of European and African genotypes (1 and 3) is common in the USA. To delineate the JCV
genotypes in an aboriginal African population, random urine samples were collected from the Biaka
Pygmies and Bantu from the Central African Republic. There were 43 males and 25 females aged 4-5¢
years, with an average age of 26 years. After PCR amplification of JCV in urine, products were directly
cycle sequenced. Five of 23 Pygmy adults (22%) and four of 20 Bantu adults (20%) were positive for JC
viruria. DNA sequence analysis revealed JCV Type 3 (two), Type 6 (two) and one Type 1 variant in
Biaka Pygmies. All the Bantu strains were Type 6. Type 3 and 6 strains of JCV are the predominant
strains in central Africa. The presence of multiple subtypes of JCV in Biaka Pygmies may be a result of
extensive interactions of Pygmies with their African tribal neighbors during their itinerant movements
in the equatorial forest.
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The dsDNA polyomavirus JC (JCV) is ubiqui-tients (Chimelliet al.1992) and 1.5% in West Af-
tous in humans and bears close sequence homotan AIDS cases (Lucast al.1993).
ogy with other species of this genus, BK virus and The complete genome of prototype JCV (Mad1l)
the simian virus 40. Sero-epidemiologic studiefrom the brain of a patient with PML was sequenced
have shown that up to 90% of adults are positiviea 1984 (Frisquet al.1984). The genome consists
for antibodies to JCV (Walker & Frisque 1986).of a single molecule of dsDNA, 5.1kb in length,
Infection with JCV is acquired in early childhoodwhich is transcribed bidirectionally from the origin
possibly via the respiratory tract. This is followedof DNA replication (ori). It codes for the early re-
by persistent infection of the kidneys from whichgion proteins, large T and small t antigens which
JCV is excreted in urine. Studies with polymerasgegulate transcription of the late region proteins VP1-
chain reaction (PCR) show that 30-70% of adult8 and agnoprotein. JCV regulatory region can be
worldwide are positive for JC viruria (Agostiei  classified into two major configurations: an “arche-
al. 1996, Sugimotet al.1997, Shalet al.1998). type” which is amplified from urine of normal indi-
JCV has been established as the causative agentiduals with JC viruria (Yoget al. 1990) and a
progressive multifocal leukoencephalopathyPML type” when sequenced from the brain of pa-
(PML), a fatal demyelinating disease of the centients with PML. PML-type regulatory regions are
tral nervous system (Zurhein & Chou 1965). PMLderived from the archetypal form by unique rear-
previously a rare disorder found in immunocomfangements, consisting of deletions and duplications
promised patients with hematologic malignanciesyithin the JCV promoter/enhancer (Ault & Stoner
is now prevalent in 5-7% of AIDS cases in the USA993, Agostiniet al.1997c).
and Europe (Berger & Concha 1995, Martimtz Based on sequence analysis of JCV complete
al. 1995), but in only 0.8% of Brazilian AIDS pa-genomes, as well as segments of the VP1 and T
antigen genes, JCV can be classified into several
geographically based genotypes and subtypes (Ault
& Stoner 1992, Agostinet al 1995, 1997d,
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Type 4 which appears to be a recombinant of Afristable and distinct JCV genotypes which charac-
can and European Types (1 and 3)(Agosttral. terize different populations, urinary JCV has been
1996), is prevalent within the United States witlshown to be a valuable tool in tracing human mi-
the highest frequency in African-Americans. Agrations (Agostiniet al. 1997d, Sugimoto et al.
new clade of JCV strains, consisting of three pog:997). To delineate the JCV genotypes circulat-
sible subtypes has been identified in Southeast Asiag among the aboriginal peoples of central Af-
(Ouet al.1997) (Chima et al. unpublished data). rica, we undertook a study of the genotype profile
Biaka Pygmies (singular ‘Aka’), are a groupof JCV excreted in the urine of the Biaka Pygmies
of aboriginal peoples in central Africa who liveand their Bantu neighbors with a view to deter-
predominantly as hunter-gatherers in the tropicahine whether unique strains of JCV may be circu-
forest and have a shorter stature when comparéting within these remote people and to compare
to other Africans. Genetic studies have identifiethe rates and pattern of JC viruria with other popu-
Pygmies to have distinctive genetic markers whiclation groups around the world.
may be described as “ultra-African” (Cavalli-
Sforza 1986). The Biaka show a level of admix- ] MATERIALS AND MFTHOD§
ture with other Africans, with a residual incidence  Patients and samplesSingle urine samples
of 18-35% of ancient Pygmy genes (Cavalli-Sforz&5-50 ml), were collected from 33 Biaka Pygmies
1986, Cavalli-Sforza et al. 1994). It is estimate@§¥om the Pygmy settlement of Yandoumbe and 28
that the differences between Pygmies and theffantu villagers from Amopolo within the Dsangha-
closest African neighbors are great enough to havngha dense forest reserve in Bayanga prefecture
required at least 10-20,000 years of isolation, cor=-A-R. Seven additional urine samples were also
sidering that gene flow between this two group§ollected from two female and five male Bantus
occurs at the rate of only 0.7% per generatioliving in the city of Bangui, C.A.R. There were 43
(Cavalli-Sforza 1986). males and 25 females with an average age of 26
The Biaka Pygmies presented in this study ar¢ears and a range of 4-55 years. Adults 20 years
members of the Babenzele clan, the easternma¥td older made up 65% of the sample population.
subgroup of Aka or “Western” Pygmies, who liveAge determination of the Pygmy population uti-
in the Dzangha-Sangha dense forest reserve on {i#€d educated estimates by an experienced Pygmy
banks of the Sangha river, belo®Ndof the equa- nurse practitipner. All subjects included in the
tor in Central African Republic (C.A.R) (Cavalli- study population were healthy volunteers.
Sforza 1986, Sarno 1995). DNA extractiont Urine samples (5-15 ml) were
The Bantu are African agriculturalists whocentrifuged at 4,300 x g for 10 min and cell pellets
speak a group of related languages and occufere resuspended in phosphate buffered saline
the southern third of Africa starting from their pu-(PBS), recentrifuged and the supernatant was dis-
tative origin in the Nigeria-Cameroon border in thecarded. Cells were suspended in 100-2DGi-
west, to the Kenya-coastline in the east and as f@estion buffer containing 0.2 mg/ml of proteinase
south as Port Elizabeth in South Africa (Hrbek e, 50 MM KCI, 10 mM Tris/HCI (pH 8.3), 2.5 mM
al. 1992). Pygmies and their Bantu neighbors hadgCl,, 10% (wt/vol) gelatin, 0.45% (vol/vol)
a symbiotic relationship of mutual interdependenc®lP40 and Tween20. After overnight incubation
(Turnbull 1986, Bahuchet 1993, Sarno 1995). @t 5%C in a waterbath, enzyme reactions were
is estimated that the Bantu first made contact witdtopped by boiling for 10 min. DNA extracts were
Pygmies during the Bantu expansion about 2-3,0680red at -78C until used and 2-10 of the ex-
years ago (Cavalli-Sforza 1986, Hrbek et al. 1992fact was used for subsequent PCR.
The Bantu villagers presented in this study live in  PCR- Initial tests for JCV were designed to
close proximity and interact extensively with theamplify DNA fragments from the VP1 and large T
Pygmies. Indeed, the Biaka and other Pygmy tribedtigen genes. JCV specific primers for the VP1
speak a form of Bantu or Nilotic language borcoding region were JLP-15 &16 which amplify a
rowed from their neighbors having lost their owr215-bp fragment from this region. This DNA frag-
language over a long period of contact with otheihent provides up to 15 typing sites for differenti-
African tribes. However, ethnologists and linguist&ting JCV genotypes and subtypes (JLP-15, nucle
can still recognize common language elemen@fides 1710-1734, SACAGTGTGGCCAGAATT
between the Biaka in the west and the most genefACTACC-3' and JLP-16, nucleotides 1924-1902,
cally ancient and distant Pygmies (Mbuti), who livéd'-TAAAGCCT CCCCCCCAACAGAAA-3). A
in the Ituri forest some 800 miles to the eastegment of the large T antigen was amplified us-
(Bahuchet 1993, Sarno 1995). ing the primer pair JTP-5&6 which amplify a 276-
Itis assumed that JCV, like any good parasit®p fragment from the T-antigen encoding the zinc-
has co-evolved with its human host. Due to thénger motif. This region is the site of a mutation
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changing a glutamine codon to leucine at amination and 1 min at @& for annealing and elonga-
acid 301. This point mutation is characteristic ofion. Products were electrophoresed on a 6% poly-
all African and some Asian strains of JCV so faacrylamide gel containing 50% urea. Gels were
studied (Agostinet al.1995, 1997a) (JTP-5 nucle-fixed with 12% methanol and 10% acetic acid,
otides, 3621-3642, 5'-CTTTGTTTGGCTGCTA transferred to 3MM chromatography paper, dried
CAGTAT-3' and JTP-6 nucleotides, 3896-3877, 5'under vacuum, then exposed to X-ray film for 12-
GCCTTAAGGAGC ATGACTTT-3). The non 48 hr.

coding regulatory regions and T-antigen intron JCV genotypes were identified as previously
were amplified using the primer pairs JRR-25 &described (Ault & Stoner 1992, Agostiat al.

28 and JSP-1 & 2 respectively. JRR -25 & 28995, 1997b1997e,1998). Sequence relation-
amplify the entire regulatory region (341-bp) in-ships were analyzed with GCG programs, Unix
cluding three typing sites to the left of ori for dis-version 8 (Genetics Computer Group, Madison,
tinguishing Types 1 and 2 strains (JRR-25, nuclé¥l). Primer design was assisted by the OLIGO
otides, 4981-5004 5'-CATGGATTCCTCCCTA program version 5.0 (NBI, Plymouth, MN).
TTCAGCA-3' and JRR-28, nucleotides, 291-268 Reference sequencesThe following are
5-TCACAGAAGCC TTACGTGACAGC-3’). GenBank accession numbers for JCV sequences
Specific mutations at positions 133 and 217 of theeferred to in this work: JCV archetypal regula-
archetypal regulatory region can be used to fufory region JCV(CY) M35834 (Yoget al.1990);

ther characterize African genotypes. Deletion ofCV coding region JCV(Mad-1), J02227 (Frisque
certain pentanucleotide repeats within the regul&t al. 1984); JCV Type 6 coding and regulatory
tory region has been used to subtype JCV straif€gions, AF015537 and AF015538 (Agoséhal.

in Taiwan (Otet al.1997). The JCV specific prim- 1998); JCV Type 3 strains #309, U73178, #311,
ers JSP 1&2 amplify a 402-bp fragment from thdJ73501 (Agostini et all997a); JCV strain#123,
T-antigen intron which provides additional typingsubtype 1B, AF015527 (Agostiet al.1997b).

sites for confirming genotype assignments (JSP-1 RESULTS

nucleotides, 4390-4412, 5’-~ACCAGGATTCCCA .
CTCATCTGT-3' and JSP-2 nucleotides, 4791~ '€ age and gender of the Biaka and Bantu

: » adults tested for JC viruria is given in the Table.
4769,5-GTTGCTCA TCAGCCTGATTTTG-3'). o
Following an initial heating at 9€ for 1.5 min Of the 43 adults tested by PCR amplification of

the VP1 coding region, 22% (5 of 2Bygmies
.(hOt start), _the 50—cyc|¢, two-step PCR Prograldyg 209 (4 of 20) Bantus were shown to excrete
include 1 min for annealing and elongation &®&3

denaturati t OC for 1 mi d extensi tthe virus in urine. Overall, males had a higher ex-
enaturation a or L min and extension al q etinn rate than females, seven out of 27 (26%)

72°C for 1 min. After a fir:ja;atension for 10 min o5 nared with two out of 16 (13%). None of the
reactions were terminate PCRs were per- 54 children and adolescents aged 18 years or

formed using UITma DNA polymerase with 3-5' v nger included in the sample population were
proofreading activity (Perkin Elmer Cetus) in &qsitive for JC viruria. One of seven samples col-
standard buffer containing 1.5 mM MgCl lected from Bantus in the city of Bangui was posi-
Cycle sequencingGel-purified PCR products tive, This strain, L1081, was obtained from the
were sequenced directly using the Excel Kityrine of a 47-year old Cameroonian of the Bemoun
(Epicentre Technologies, Madison, WI) with thetribe long domiciled in C.A.R.
same primers used for DNA amplification end-  JCV coding regions The JCV genotypes ex-
labeled with33P-ATP (Amersham, Arlington creted by the nine adults were further analyzed by
Heights, IL). Initial denaturation at 96 was fol-  direct cycle sequencing of the JLP-15 & 16 ampli-
lowed by 30 cycles of 30 sec at®@sfor denatur- fied fragments from both directions. Within this

TABLE
Age and gender of Pygmy and Bantu adults screened for JC viruria
Cohort Gender No. adults Age range (years) No. positives % positives
Pygmy M 15 25-55 3 20
F 8 30-55 2 25
Total 23 5 22
Bantu M 12 21-55 4 33
F 8 22-40 0 0
Total 20 4 20
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fragment up to 18 typing sites have been identtermed a variant of Type 3B pending analysis of
fied for differentiating JCV genotypes and subthe complete genome. Strain L1132, from a Biaka
types. Fourteen of these sites are illustrated in Fifygmy showed very close sequence homology in
1. JCV Type 6 can be clearly distinguished fronthe VP1 fragment when compared to a Type 1B
both Types 1 and 3 at positions 1790 and 1838train, #123, sequenced from a Caucasian (Agostini
Type 1 strains can be separated from both TypesBal.1997b) However this Aka strain had a dis-
and 6 at position 1771, while the two subtypes dinct point mutation at position 1830, where
Type 1, (1A and 1B) can be differentiated frondeoxythymidine (T) was replaced by a ‘G’. This
each other at positions 1843 and 1850. mutation caused a change in the codon for amino

Analysis of the JCV strains from Pygmiesacid inserted at this position from valine to gly-
yielded three different types of JCV from five posi-cine. This point mutation at position 1830 of Aka
tive samples. These were two Type 3 strains, orstrain L1132 has not been described previously in
Type 1 and two Type 6 strains. One of the Type 8ny Type 1 strains (Agostiet al. 1997b). Both
strains (L1059) showed identical sequence in thEype 6 strains sequenced from Aka were identical
VP1 fragment to the DNA sequence of strain #30@ith the previously reported Type 6 sequence
previously amplified from the urine of an African (#601). A total of four JCV strains were sequenced
from Mara region in Tanzania (Agostiet al. from the BantuThese four strains when analyzed
1995). The other Type 3 strain (L1066) showedhowed exact sequence homology in the JLP-15
partial sequence homology with #311(Type 3B)and 16 amplified fragments when compared to
previously sequenced from an African-Americanstrain #601, sequenced from the brain of an Afri-
but differed from this strain at position 1870 where&an-American patient with PML. The Bantu Type
deoxyadenosine was inserted in place o8 strains were also identical to the Aka Type 6
deoxyguanosine.The latter strain was therefore (Fig. 1).

Strain  Ethnicity gggggg S = g8 o 93 g & v
No. oo oo mm T

Madl Caucasian A G T A A G T G A G G TypelA
#123 Caucasian A G T A T T T G G G TypelB
L1132  Aka A CGT A A G T G G G TypelB
#309 Tanzaniam T A A T A C G C T T T A C A Type3A
L1059 Aka T AATACGTCTTTAC ir_;-i Type 3A
#311  AfAm TAT AG CTTTA C%GiType3B
L1066  Aka T A|IG|T A|T|G C T T T A C i_z}__i Type 3B
#601 AfAm A AACATACTT CTAG G Typeb6
L1069  Aka A AACATACTCTAG G Typeb
L1076  Aka AAACATACT CTAG G Typeb6
L1044 Bantu AAACATACTCTAG G Typeb
L1052 Bantu A AACATACTCTAG G Typeb
L1081 Bantu A AACATACTTCTAG G Typeb
L1138 Bantu AAACATACTCTAG G Type6

Fig. 1: typing sites within the JLP-15& 16 amplified fragments of the VP1 gene. Bantu and Pygmy strains are compared to JCV
Mad1 sequence and strains #123 (Type 1B ) (Agostiai. 1997b), #309 (Type 3A) from Tanzania, #311 (Type 3B) and # 601
(Type 6) from African-Americans (Agostiet al.1997a, 1998). L1132 shows a point mutation at nucleotide 1830. L1066 shows
similarity with Type 3B nucleotides at positions 1786 and 1804 (solid frame) , while it resembles Type 3A at positiorak&n0 (br
frame). Numbering is based on the sequence of JCV Mad1l (Fesqu&984).
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A 276-bp fragment was sequenced from th&0-bp deletion at nucleotides (51-60), just preced-
large T antigen of six JCV strains (three Aka anthg the first NF1 site (Fig. 3). The deletion at this
three Bantu) using the Primer pair JTP- 5 and &ite is identical to those observed in strains #307
This T antigen fragment encodes the zinc fingeand #309 from Tanzania (Agostiat al. 1995,
motif. A specific point mutation in this fragment 1997a). All the Type 6 strains and the single Type
characterizes all African strains of JCV so far de3 strain were characterized by the nucleotide “G”
scribed and some Asian strains. This mutation isa& position 217, however only the Type 3 strain
non-conservative nucleotide base substitution ahowed deoxycytosine at position 133 of the regu-
position 3768 from ‘T’ to ‘A, causing a change inlatory region.
the amino acid coded from hydrophilic glutamine A 402-bp fragment was amplified from the
to hydrophobic leucine (Agostini et &B97a). The noncoding T-antigen intron using the primers JSP-
six Bantu and Pygmy strains amplified from thel and 2 This fragment provides up to 15 addi-
T-antigen zinc finger region showed a mutation aional typing sites for confirmation of JCV types
position 3768 (Fig. 2). Typing sites within thisand subtypes from the coding region sequences.
fragment confirm strain L1059 as a Type 3 straiiseven JCV strains were amplified from this frag-
and strains L1052, L1069, L1076, L1081 andnent in the Pygmy and Bantu cohorts. Cycle se-
L1138 as Type 6 strains. guencing confirmed the previous type assignments

JCV noncoding regions Noncoding regula- fromthe VP1 gene. L1044 (Bantu, TypeshBowed
tory regions of six JCV strains from Bantus andwo nucleotide mutations at positions 4562 and
Pygmies were sequenced by the primers JRR-2B548 while L1059 (Aka, Type 3) showed a single
and 28 from both directions. The DNA sequencenutation at position 4435 (Fig. 4). The signifi-
was compared to the consensus archetypal smnce of these point mutations is unknown since
guence of Type 1 (Agostini et 4996) and a Type the primary function of introns is to be spliced out
3 regulatory region sequence #309 from an Tanzarior to protein translation.
nian (Agostiniet al.1997a). The Aka Type 3 strain
(L1059) showed sequence identity with #309 in- ] D.ISCUSSION ]
cluding a point mutation at position 133 where ‘C’ _ This study delineates the genotype profile of
is characteristic of all Type 3 strains. Four Type §CV strains circulating among the Biaka Pygmies
strains from Bantus and Pygmies, (L1052, L106%nd Bantu from Bayanga prefecture of C.A.R. This
L1076, and L1138) all showed an archetypal corboriginal African population excretes JCV in urine
figuration without deletions. Strains L1081 (Typeat a lower rate (21%) when compared to rates of
6, Bantu) and L1059 (Type 3, Aka) both show &Xcretion in urban populations in the United States

JTP 5&6

JCV 3680 3710 3722 3743 3768 3770 3809 3830 3836 3848

Madl A T G C T T A T G A
Type3 A C G C A T G A T
Type6 A  C A C A T A T G A
L1052 A C A C A T A T G A
L1059 A C G C A T G G A T
L1069 A C A C A T A T G A
L1076 A C A C A T A T G A
L1081 A C A C A T A T G A
L1138 A C A C A T A T G A

Fig. 2: typing sites within the JTP-5&6 amplified fragment of large T antigen including the zinc finger motif. Position 3768
(frame) shows site of nucleotide mutation from “T” to “A” in all African genotypes including Bantu and Pygmy strains when
compared to JCV Mad1.
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Ori

1 ) 60
Archetype GCCTCGGCCTCCTGTATATATAAAAAAAAGGGAAGGTAGGGAGGAGCTGGCTAAAACTGG
#3090 e [ ]
Lo [ ]
11052
L1069
w76
Lot [ ]
L1138

120
Archetype ATGGCTGCCAGCCAAGCATGAGCTCATACCTAGGGAGCCAACCAGCTGACAGCCAGAGGG
#309
L1059
L1052
L1069
L1076
L1081
L1138

133 180
Archetype AGCCCTGGCTGCATGCCACTGGCAGTTATAGTGAAACCCCTCCCATAGTCCTTAATCACA
#309 C

Lo c __

Lis2 A e

L6 . A

Lio7z¢ . A e

L8 A

L3 A

217 240

Archetype  AGTAAACAAAGCACAAGGGGAAGTGGAAAGCAGCCAAGGGAACATGTTTTGCGAGCC

#309 G

Liose ¢

Lios2 G

L1069 G ___

L7z G

L1081 G

L1138 G
270

Archetype AGAGCTGTTTTGGCTTGTCACCAGCTGGCCATG [l Start agnoprotein]

#309

L1059

Lios2

Lo

Liwo76e

L8

L1138

Fig. 3: regulatory region sequences amplified from Pygmy and Bantu strains is compared to the consensus archetypal regulatory
region of Type 1 (Agostingt al.1996) and #309 from Tanzania. Dashed lines denote uniformity with the consensus archetypal
sequence. Solid lines show areas of nucleotide deletion initially observed in strains #307 and #309 ¢Agb%885,1997a)

and now found in L1059 from a Biaka Pygmy and L1081 from a Bantu. At position 133, “A” is replaced by “C” in all Type 3
strains. At position 217, both Type 3 and Type 6 strains substitute deoxyguanosine for deoxyadenosine. Numbering is based on
archetypal numbering of strain CY (Yogbal. 1990).
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JSP 1&2

Jcv |8 § 8§ 839 8 B =5 2 8 F g g2 a3Fs

I I I IFIIIFI I T T 2 E R L g2 E
Madl |[A A A CTGGAAG G T G G C G C
Type3 |C A A ATG C GT G A C G G C AT
#4601 |A A A ATA C ATA G C G G T G C
L1044 AAAATAGATGGCTGC
L1052 |[A A A AAA GA TG G €C G GT G C
L1059 CAATGCGTGAC G G C AT
L1069 |[A A A AAA GA TG G C G GT G C
L1076 [AA A A AAA G A TG G C G GT G C
L1081 |[A A A AAA G A TG G C G G T G C
L1133 |[A A A AAA GA TG G C G GT G C

Fig. 4: the JSP-1&2 amplified fragment of the T antigen intron further confirm genotype assignments from the VP1 and large T
antigen genes. Typing in this region is compared to the consensus sequence of Type 3 éAgb%fifira), strain #601 (Agostini

et al.1998) and Mad1l. Framed sets denote sites of specific point mutations in L1044 and L1059 from Biaka Pygmies. Numbering
is based on Mad1 sequence.

(41%) (Agostiniet al. 1996) and Europe (Stoner and one 3B variant), two Type 6 and one Type 1B
etal.1998a). Native American tribes in the Unitedvariant. The Type 3A strain showed close identity
States and the Pacific Islands show a rate of J@ith Type 3 strains previously reported among
virus excretion in urine (65%) (Agostimit al. Nilotic Africans of the Luo tribe from the Mara
1997d), which is three times the rate observed iregion of Tanzania. The Type 3B strain showed a
this African cohort. However the rate of excretiorsimilar sequence to that recently found in an Afri-
among the Bantu and Pygmies are somewhat close&n-American (strain A179) (Chima, unpublished
to a reported incidence rate of 30% in HIV posidata). This is a variant of strain #311 also found in
tive patients from the Mara region of northwestan African-American with an ‘A’ to ‘G’ substitu-
Tanzania (Agostinet al.1995). The reasons for tion at position 1870 of the VP1 gene. The two
the differences in rates of JCV virus excretion ifype 6 strains were identical to those sequenced
different populations is not yet explained. How{rom the urine of the Bantu in this study.
ever, it may be related in part to the difference in JCV Type 6 was first sequenced from the brain
age of various sample populations. Studiesin Caof an African-American patient with PML
casians and African-American cohorts within th€Agostiniet al.1998). This was later identified as
United States have shown that the rate of JC vir@asnew subtype of JCV when similar strains were
excretion in urine rises dramatically in the fifthsequenced from the urine of Africans from Ghana
decade of life (Agostinét al.1996), (Chima, un- (Guo et al1996). Type 6 strains have also been
published observations). It therefore follows thasequenced from the brains of AIDS patients with
sample populations with older age groups are mofeML from the Ivory Coast (Stonet al.1998b) as
likely to yield a higher rate of JC viruria. The Af-well as the urine of an immunocompetent indi-
rican cohort studied here had only three adults egidual from Sierra Leone (Chima, unpublished
timated to be aged 50 years or older. data). The four JCV strains excreted in the urine
Analysis of the JCV strains from Pygmy urineof Bantus reported here are Type 6. Of the four
revealed four different subtypes from the five posiBantu strains, (L1081) showed a 10-bp deletion in
tive cases. These were two Type 3 strains (one 3Ae regulatory region sequence similar to that found
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in #309 from Tanzania and L1059 in Pygmiesin Bangui, C.A.R. (Sugimoto et d997). Analy-
However, L1059 also displays another marker ddis of the complete genome of the Aka Type 1B
Type 3 strains, i.e., deoxycytosine at position 13@ariant and identification of more JCV strains with
of the archetypal regulatory region. It is more likelysimilar mutations will facilitate characterization of
therefore, that these two strains arose independenthis subtype. It is possible that on analysis of the
of each other rather than as a result of viral recongomplete genome, this strain may represent a
bination. We can hypothesize that the two Africaminique subtype of JCV different from Type 1 strains
genotypes of JCV (Types 3 and 6) may have co- We conclude that human polyomavirus JCV is
evolved, independently of each other, in their reexcreted in the urine of Biaka Pygmies and Bantus
spective African hosts. All genotype studies owf central Africa, though at a lower rate than that
JCV in Africans so far have shown that both Typ@bserved in other population groups. This study
3 and 6 strains can be found in West and Centrabnfirms Types 3 and 6 as the predominant geno-
Africa (Guo et al.1996, Sugimoto et all997, types of JCV in central Africa. The finding of four
Stoneret al.1998b), while Type 3 is the only geno-different subtypes of JCV in the urine of Biaka
type so far described from East Africa (Agos&hi Pygmies may be explained by the extensive inter-
al. 1995). actions of Pygmies with their various African tribal
Archeological and linguistic data have showmeighbors over a long period of time, as they moved
that the Biaka Pygmies migrated to their preseritom place to place in the equatorial forest.
location from a region north of the Ituri around the
southern Sudan, first to northern Zaire and then in ACKNOWLEDGMENTS
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