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Summary. — Eight strains of P1/Sabin-derived polioviruses isolated in Brazil from paralysis cases were
analyzed. The serotypes of the viral isolates were identified by neutralization test with hyperimmune equine
sera. The relationship of the isolates to the P1/Sabin strain was demonstrated by molecular hybridization and
PCR. The isolates were partially sequenced with the objective of finding mutations at nucleotides (nt) 480 and
525 of the 5'-noncoding region (5'NCR) and at nt 6203 of the 3Dpol coding region (3Dpol), which are
important for reversion towards neurovirulence. Four isolates from paralysis cases classified as Guillain Barré
Syndrome (GBS; three with sequels) were analyzed; one presented G2 A (480) and C-> U (6203) mutations,
one G2 A (480) mutation, one G2 A (480) and U->C (525) mutations, and one did not mutate at the analyzed
positions. Two isolates from transient facial paralysis cases were analyzed ; one presented U=>C (525) muta-
tion and the other G->A (480) mutation. One isolate from a transient paralysis case classified as a neuroviral
discase and one isolate from a paralysis case with sequels were analyzed and none mutated at the analyzed
positions. Although the isolates may not be the causative agent of the disease, a temporal association between
the isolation of the P1/Sabin-derived isolates and the disease was observed. The possibility that GBS and the

facial paralysis were caused by these isolates could not be excluded.
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Introduction

Polioviruses are the causative agents of poliomyelitis, a
paralytic and sometimes fatal disease of humans. As
pelioviruses are grouped into three serotypes designated 1,
2 and 3, based on the antigenicity of the capsid, the oral
poliovirus vaccine consists of three attenuated poliovirus
strains (Sabin [, Sabin 2 and Sabin 3), one for each serotype.
The attenuated strains developed by A. Sabin have been ef-
fectively used as an oral live vaccine to control the disease
in Brazil. Although a rare event, vaccine-associated cases
of the disease occur particularly with type 2 and type 3 strains
in Brazil and other countries (Kew er al,, 1981; Minor et
al, 1982; WHO, 1982; Nkowane ef al., 1987; Fiore et al.,
1987), and mutations increasing the neurovirulence of these
isolates were identified (Cannet al., 1984; Evans et al., 1985;
Minoret al., 1989; Pollard ef al., 1989; Equestre et al., 1991;
Muzychenko ef al., 1991; Macadam er al., 1989, 1991,
1993). Recent studies confirmed that type 1 vaccine-asso-

ciated cases also occur and mutations were also observed in
these isolates (Oteleaet al., 1993; Furione et al., 1993; Guil-
loter al., 1994; Groom et al., 1994). Knowledge of the mo-
lecular basis of attenuation and reversion towards neuro-
virulence of the Sabin strains (Almond, 1987; Racaniello,
1988; Minor, 1992, 1993; Minor ef al., 1993), may allow
rational improvement of vaccines (WHO, 1990a; Agol,
1993) and production methods (Chumakov et al., 1994),
providing alternative models for vaccine safety tests on trans-
genic mice (Ren ef al, 1990; Koike ef al, 1991) and/or
molecular approaches (Chumakov et al,, 1991), avoiding
costly safety testing of vaccine pools in primates.
Polioviruses are members of the Enterovirus genus, be-
longing to the Picornaviridae family and consist of an
icosahedrical particle composed of 60 copies of each of four
capsid proteins (Hogle er al., 1985), VP1 to VP4, surround-
ing a single-stranded positive-sense RNA genome of ap-
proximately 7500 nt (Kitamura et al., 1981). The RNA
molecule contains S'NCR of about 740 nt with a terminally
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Table 1. Epidemiological data on children, from which P1/8abin-related strains were isolated

Patient  Age Vaceination Isolated  Origin®/ Date of  Date of Date of Clinical No. of
L virus year of onset of  onset of collection background nassage
No.of  Last dose solation illness motor of samples
doses deficiency
LKLO. 4 7 HA06/89 P1/2360 SPigY 02/07/89  11/07/89 10/08/8¢ Transient 5
paralysis, GBS
M.D 3 - P1/2933 PEMSO O8/06/90  OR/06/90 H1/07/90 Transient 5
paralysig®
C.O.8. 3 4 280892 PL0024  PR/92 20/08/92 20/08/92 0370992 Paralysis 4
with sequels
LNL 5 } L5/08/87 2746 DE/90 10/06/90  11/06/99 22/06/90 Transient facial 4
paralysis
AQ.C 14 - P1/2938 BA/9O 07/07/90  08/07/90 25/07:90 Paralysis 4
with sequels, GBS
IAS. | 2 3108791 P1/8879 RJ92 /0592 130592 16/05/92 Paralysis 4
with sequels, GRS
AAS. 2 < 15/06/91 P1/5838 PR/9] 17/06/91  17/06/91 22/06/91 Transient facial 5
paralysis
MEC. 9 4 19/0%4/84 P1/7404 RIJ/91 10/0191 17/1191 26711/ Paralysis 4

with sequels, GBS

(~) Data not available,

“The case classified as a neuroviral disease.

“The case classified as polio-compatible.

‘States in Brazil: SP - Sao Paule, PE - Pernambuco, PR - Parana, DF -

ably as a baby 13 years ago. The results suggest a persistent
infection or the transmission of a P1/Sabin-derived strain to
the patient.

P1/7404 was isolated from a paralysis case with sequels
classified as GBS, The last vaccine dose was given 7 years
before the onset of motor deficiency and the isolate was
collected 9 days after the onset of motor deficiency. The
interval between the last dose and the isolation of P1/7404
was more than 7 years, suggesting a persistent infection or
the transmission of a I1/8abin-derived strain to the pa-
tient.

PI/8879 was isolated from a paralysis case with sequels
clagsified as GBS, The last vaccine dose was given almost 9
months before the onset of motor deficiency and the isolate
was cotlected 3 days after the onset of motor deficiency. The
interval between the last dose and the isolation of P1/8879
was almost 9 months, alao suggesting a persistent infection or
the transmission of a P1/Sabin-derived straiv to the patient.

P1/2746 was i&;ol.'n,m:l from a transient facial paralysis
casc. The last vaccine dose was given almost 3 years before
the onset of facial paralysis and the isolate was collected 11

Distrito Federal, BA -

Bahia, RJ - Rio de Janeiro

days after the onset of facial paralysis. The interval between
the Iast dose and the isolation 0f P1/2746 was almost 3 years,
also suggesting a persistent infection or the transmission of
a I'l/Sabin-derived strain to the patient,

P1/5838 was isolated from a transient facial paralysis
case. The last vaccine dose was given 2 days before the on-
set of facial paralysis and the isolate was collected 5 days
after the onsct of facial paralysis. The interval between the
last dose and the isolation of P1/5838 was 7 days. As the
tast vaccine dose was 2 days before the onset of facial pa-
ralysis, the isolate may not be the etiological agent of the
disease. ‘

P1/2933 was isolated from a transient paralysis case clas-
sified as a neurovival disease. The data referring to vaccina-
tion was unknown. The isolate was collected 33 days after
the onset of motor deficiency. The possibility that the virus
caused the disease could not be totally excluded.

P1710024 was isolated from a paralysis case with sequels
classified as polio-compatible. The last vaccine dose was
given 5 days after the onset of motor deficiency, suggesting
that the virus was probably not the etiological agent of the






FRIEDRICH, F. et al.: GENOMIC CHARACTERIZATION OF TYPE-1 POLIOVIRUSES 27

presence of irmportant reverse mutations able to increase
neurovirulence. Although P1/10024, that maintained
G (480), U (525) and C (6203), was isolated from a polio-
compatible case, the patient received the last dose of the
vaceine five days after the onset of the disease, what sug-
gests that it might not be the etiological agent of the dis-
ease. 1/2360 isolated from a transient paralysis case clas-
sified as GBS, also maintained G (480), U (325) and C
(6203). As the patient received the last vaccine dose 31 days
before the onset of motor deficiency, the possibility that
this isolate caused the disease could not be excluded.
P1/2933 that also maintained G (480), U (525) and C (6203),
was isolated from a transient paralysis case classified as a
neuroviral disease, suggesting that the isolate might be the
causative agent of the disease. May not be other mutations
occuring in the 5"NCR, able to suppress the attenuating G
at nt 480, or certain biochemical characteristics of host fac-
tors interacting with this region could select isolates main-
taining G at nt 480 in some cases. Different cell lines have
demonstrated different selective pressures on these reverse
mutations in the $'NCR (Chumakov et al., 1994; Rezapkin
etal., 1994), what strenghtens this suggestion. Another pos-
sibility is that mutations in the 2A protease coding region,
involved in cap-independent translation, could suppress the
effect of the attenuating determinants in the S"NCR (Minor
etal., 1993, Macadam et al., 1994), The observation of iso-
lates not presenting mutations at nt 480 or 525 suggests that
isolates maintaining G at nt 480 and U at nt 525 could per-
haps also replicate in the central nervous system of primates
In some cases, causing a transient paralysis, although in a
lower frequency.

P1/7404 presented reverse mutations at nt 480 and 6203,
P1/2746 a mutation at nt 525, P1/5838 a mutation at nt 480,
P1/2938 a mutation at nt 480, and P1/8879 a mutation at nt
480 and 525 (reflecting the presence of at least two sub-
populations); it can be assumed that these isolates display
an increased neurovirulence. P1/7404 was isolated from a
paralysis case with sequels classified as GBS 7 years after
the last dose of the vaccine, and P1/2746 was isolated from
a transient {acial paralysis case three years after the last dose
of the vaceine, suggesting that these isolates were transmit-
ted to the patients. P1/2938 was isolated from a paralysis
case with sequels classified as GBS, and although the time
of Tast dose was unknown, the patient was 14 year-old when
the disease occured and the virus was isolated, also sug-
gesting a transmission of the P1/Sabin strain to the patient.
As P1/8879 was isolated from a paralysis case with sequels
classified as GBS 9 months after the last dose of the vac-
cine, it also suggests a transmission or a persistent infection
caused by the P1/Sabin strain. There are studies demon-
strating the capacity of P1/Sabin-derived isolates with mu-
tations at nt 525 or elsewhere to cause a persistent infection

in vitro (Pelletier et al., 1991; Borzakian et al., 1993). The
isolation of P1/8abin-derived isolates from facial paralysis
and GBS cases some days or weeks after the onset of the
disease demonstrated a temporal association between the
disease and the P1/Sabin strain. Although the P1/Sabin-de-
rived isolates from paralysis cases examined in Brazil were
collected from the stool and may not be the etiological agent
of the disease, the possibility that some of the isolates caused
the disease could not be excluded, because a temporal asso-
ciation between the isolation of the P1/Sabin-derived iso-
lates and the disease was observed. As many (71)
enteroviruses were isolated from GBS and facial paralysis
cases in Brazil (unpublished results), it strengthens the as-
sociation of enterovirus infections with the appearance of
GBS and facial paralysis,
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