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POLIOVIRUS

TYPE 2 RECOMBINANTS

caused in certain cases by enterovirus infections (Friedrich
etal., 19954,¢).

Molecular studies demonstrated that mutations are im-
portant for attenuation as well as for reversion of the Sabin
vaceine strams to neurovirulence (Almond, 1987 Racanel-
lo, T988: Minor, 1992, 1993 Minor ef al., 1993, Macadam
et m’ 1994y, The A atnt 481 in the S"NCR and the aa e at
position 143 of the capsid protein VP are important for
attenuation of the P2/Sabin strain (Ren ef of,, 1991, Mac-
adam e ¢l 1991, 1993). Mutations in these two attenuat-
g determinants were abserved n most of the P2/Sabin-
derved strams isolated from VAPP cases (Pollard ef of., 1989,
Equestre er al., 1991 Muzychenko ef af., 1991; Macadam
et al, 1991, 1993 Guillot et «f., 1994; Georgescu et al.,
1994, E‘)‘)m; Friedrich et al., 1995b). Although mutations
merease the neurovirulence of the P2/Sabin strain, other
studies have st that genomic recombination could
lead to the san st (Lapskaya e al., 1991 Furione ef
al., 1993, Georgescu ef af., 1994, 19954),

P2/Sabin-derived strains previously isolated from VAPP
cases and from healthy contacts in Brazil, and analysed for
the presence mfn“lakntm‘imw atnt 398 and 481 of the S"NCR,
and at the codon (nt 2908-2910) of aa 143 of the VP cape
sid protein coding re mm{ sredrich efal., 1995b) were sub-
jected in the present study to the Arml‘vm of their 30

Ipol
coding region with the wl:;u ive of finding recombinant
SLraimns.

Material and Methods

Viruses and cells. Type 2 poliovirus strains, analyzed in
the present study, were isolated from faecal samples col-
lected in different Brazilian regions from ten paralytic po-
lomyehitis cases with sequels and from six healthy con-
tacts (Friedrich ef al., 1‘~)‘)fﬁh)‘ The following strains were
isolated from the paralytic poliomyelitis cases: P2/10989,
PRAZIZE P2/1006, P2/UBST, P2/OUR, P2/7T90, P2/15517
PRT400, P2/2045 and P/1397. The straing P2/15S61,
PRSS62 and P2SETS were isolated Trom three healthy
contacts of the VAP case from which the P2/1S5 17 strain
was 1solated, The strains P/EA0T and P2/1402 were 1solat-
ed from two healthy contacts of the VAPP case from which
the P2/7E400 strain was isolated. The P2/1398 strain was
molated from a healthy contact of the VAPP case from which
the P2/1397 strain was isolated.

The type 2 poliovirus strains, 1solated from VAPP cases
and from healthy contacts, were previously characterized
as P2/Sabin-derived ones (Friedrich er al., 1995k). In the
present study these P2/Sabin-derived strains were grown in
BRI cells at 37°C to increase their titer for sequencing pur-
poses. The RD cell line was obtained from CDC, Atlanta,
GAUSA.

Nucleotide sequence analysis. After virus purification
and RNA extraction the latter was partially sequenced by
the dideoxynucleotide chain termination technigue (Sanger
etal , 1977 Zimmern and Kaesberg, 1978) using the avian
myeloblastosis virus reverse transcriptase and synthetic ol-
igwrmc'E&‘"mid(‘ p rimer 5-ATGTCTCTCTTTTTCTTTC-
CCATTGC 3t 6370-639%),

N umi!mm mop &JHTGJIM‘W!WM mdicate genomic intervals (nt)
that are complementary to the primer using the consensus
nucleotide numbenng system for the poliovirus genome
(Tovodaeral., 1984). This primer reacted with all the strains
analyzed in thnu iy,

Results

cnome of P2/Sabin-
15 ;md healthy con-
cgion of nt 6166-6360

The 3Dpol coding region of the
related strains solated from VAPP ¢
tacts was sequenced in the r
(3Dpol seq.). The results are presented in Fig. 1 and any
differences from the P2/Sabin sequence (Toyoda et al.,
FO84: Pollard ef m’ . 989} are indicated. The nt sequences
of the strains P1/Sabin (Nomoto et al., 1982; Tovoda e al.,

T984Y and P3/Sabin (Stanway ef al., 1984; Tovoda er al.,
1984; Weeks-Levy e wl., 1991y are also shown.

The P2/2645 strain (i@;c‘)Ez‘xIC(i fmm a \’AI"P “m‘;t*) main-

““““ 2/5abin

strain, while xhu other pm”t was dcmuﬂ ﬁmm the PI,SM‘MH

strain. [t demonstrates that this strain is a recombinant hav-

' Cleast a genome sepment derived from the P1/Sabin

strain. Comparison of the aa sequence of the viral RNA

polymerase of the P2/Sabin strain with the predicted one of

the P2 strainn the 3Dpol seq. demonstrated anaa 113

(Thr-=Ser) substitution,

The P21397 strain (isolated from a VAPP case) showed
that its 3Dpol seq. was derived from the P1/Sabin strain. It
demonstrates that this strain is a recombinant having at least
a part of the 3Dpol dertved from the P/ Sabin strain, This
30pol seq. revealed three mutations: an A->G mutation at
nt 6166 leading to an aa 53 (/\mw *Asp) substitution in the
viral RNA pmﬂwm rase; an U-=>C mutation at nt 6183 main-
taining aa 58 (le) in the xlmﬂ RNA polymerase, and
a C-=U mutation at nt 6226 leading to an aa 73 (His->Tyr)
substitution in the viral RNA polymerase. Comparison of
the an sequence of the viral RNA polymerase of the
P2/Sabin strain with the predicted aa sequence of the
P2/1397 stram in the 3Dpol seq. demonstrated aa 69
(Asp->Glu) and aa 113 {Thr->Ser) substitutions. The
P2/1398 strain (isolated from a healthy contact of the case
from which the P2/1397 strain was isolated) maintained
the 3Dpol seq. from the P2/Sabin strain,

Both the strains P2/1400 (isolated from a VAPP case)
and P'2/1402 (isolated from a healthy contact of the case)



















