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PARTIAL GENOMIC SEQUENCE DETERMINATION OF YELLOW FEVER
VIRUS STRAIN ASSOCIATED WITH A RECENT EPIDEMIC IN GABON

M.R. PISANO, J.P. DURAND, H. TOLOU"

IMTSSA, Laboratoire de Biologie Moléculaire des Virus, BP 46, Parc du Pharo, 13998, Marseille Armées, France

Received February 13, 1996

Summary. — A limited epidemic, with important mortality among the initial human cases, occured in
a forest region in the north of Gabon by the end of 1994. It was identified as yellow fever according to first
serological and reverse transcription/polymerase chain reaction (RT-PCR) results, but no virus was isolated.
We received 37 sera from people who lived in the same region and presented symptoms of the disease during
the period of concern. In ten of them, we were able to detect and identify yellow fever virus (YFV) RNA by RT-
PCR and endonuclease digestion of the RT-PCR products. Nucleotide (nt) sequence of two regions (242 and
161 ntlong) of YFV RNA was determined for three sera. As it differed from that of the Asibi strain of YE'V, the
presence of a new topotype (strain) of YFV is presumed.
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Introduction

Several cases of a fatal illness occurred among a po-
pulation of gold diggers in the north of Gabon in Novemnber
and December 1994 (WHO, 1995). Yellow fever was sus-
pected soon on the basis of epidemiological observations
and first laboratory results. The evolution of the epidemic
was biphasic, with a first sylvatic period by the end of 1994,
and a limited propagation in urban mode during the fol-
lowing weeks. Mortality reached 57% and 66% for the two
phases, respectively, with 28 fatal cases in total. Vaccina-
tion of the local population with YFV 17D strain interrupt-
ed the progression of the epidemic. However, no virus was
isolated from human sera.

In May 1995, we received 37 sera from people living in
the same region as the first cases and having presented symp-
toms of atypical viral infection during the related period.
Serological assays confirmed the results from other labora-
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Abbreviations: nt = nucleotide; RT-PCR = reverse transcriptase/
polymerase chain reaction; SDS = sodium dodecyl sulphate;
YFV = yellow fever virus

tories which have analyzed samples from the same epidem-
ic. Of 37 sera 11 were positive for anti-YFV IgG and only |
was positive for anti-YFV IgM. No virus was isolated in
sensitive mosquito C6/36 cells, even after treatment of the
sera with dithiotreitol for dissociation of possible immunc
complex. Although the sera were transported and preserved
in poor conditions since their collection, 10 of them were
assayed by RT-PCR with primers specific for YFV RNA
and all of them were found positive for amplification of
a DNA fragment of the expected size. Homology with
YFV RNA sequence was unambiguously demonstrated for
6 sera by restriction endonuclease digestion at two specific
sites. Furthermore, nucleotide sequence of two ¢cDNA re-
gions was determined for three sera and allowed us to iden-
tify a new topotype (strain) of YFV, perhaps responsible for
the epidemic.

Materials and Methods

Sera collected just before vaccination underwent long trans-
port at uncontrolled temperature before freezing at -80°C. They
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Nucleotide sequence of two regions of the 498 bp frag-
ment amplified was determined for 3 sera and compared
with that of the Asibi strain. The first one (242 nt long) is
located in the NS5 coding region of viral RNA (data not
shown). The second one (161 nt long, nt 10492-10653),
located in the more variable 3'-non-coding region of the RNA
(Fig. 1), exhibited 94.4% homology with the correspond-
ing fragment of the Asibi strain (Hahn er al, 1987D). Be-
sides, eight mutations (transversions) and one base deletion
were detected that have not been reported for Asibi and oth-
er West African strains until now. Thus the YFV strain iden-
tified in our samples from Gabon seems to be an original
topotype.

We report here the feasibility of the identification of YFV
in human sera using the Genescan procedure. This strategy
allowed us to detect YFV RNA in poorly preserved sam-
ples, where no cultivable virus was found. The specificity
of the detection was established first by restriction endonu-
clease digestion of the amplified cDNA and emphasized by
its sequence determination. This step unambiguously ruled
out the possibility of a contamination of tested materials
with other viral strains from the laboratory. The Genescan
detection procedure appears as a very sensitive and useful
technique, although needing sophisticated equipment.

Sera in our study were from people with imprecise clin-
ical episode. Specific IgG antibody titers were low and IgM
were found only in one of 37 sera. Although this result may
just reflect poor prgscrvmion of the samples, it could also
indicate an infection of relatively long history. In this re-
gard, detection of persisting YFV RNA rises interesting
questions (worth of further) studies.

We can conclude from our results that a new topotype
(Gabon) of YFV has circulated in Gabon by the end of 1994,
concomitantly with the occurence of several fatal cases in

the local human population. However, the exact role of this
virus in that epidemic remains is unknown.
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