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Abstract

The objectiveof this study was to ascertain the extent changes have occurred in the epidemiology of
human rotavirus e ectropherotypes from the samelocation 7 to 8 years after an earlier sudy. Ge-
nomic RNA profilesdf rotavirusesfrom diarrhoeic children admitted to the Kuala L umpur Hospital
fromApril to December 1996 were determined by polyacrylamidege electrophoresisand silver stain-
ing. A tota of 179 group A rotaviruses were detected from 870 children: 175 with legiblestaining of
dl RNA segments were classified into 14 distinct electropherotypes (10 and 4 with long and short
migration patterns respectively). In addition, the resultsreveded: high predominancecf long pattern
dectropherotypes (94% of the total electropherotypes); most long el ectropherotypes with RNA pro-
fileswhich all 11 RNAs migrated separately (8 of 10 electropherotypes); al short electropherotypes
had segments 2 and 3 that co-migrated; presence of a very numerically dominant el ectropherotype
(75% o al electropherotypes); frequent co-circulation of the dominant el ectropherotype-present
throughout the sudy period-with other € ectropherotypespresent for limited periods; sequential tem-
poral appearancesby similar € ectropherotypes. Theseobservations weresimilar to that of an earlier
study conducted in 1988189. Nevertheless, the dominant electropherotypein the present study was

different and not among the e ectropherotypes detected in the earlier study.
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INTRODUCTION

Rotavirusesare animportant cause of gastroen-
teritis in  human and a variety of animals.'
Rotaviruses are classified within the family
Reoviridaein the genus Rotavirus.? The viruses
are differentiated serologically into groups,
subgroups (for only group A rotaviruses) and
serotypes.? Besidesserologicd classfications the
genome of rotavirus which consists of 11
segments of double-stranded (ds) RNA can be
separated into distinct bands by polyacrylamide
gel eectrophoresis (PAGE) and visuaised by
ethidium bromide or silver staining.*® The
overal pattern produced is known as the vira
dectropherotypeandisareproducibletrait of a
virus strain. Thus each distinct RNA profiles
defined adifferent vird eectropherotypeor strain.
Electropherotypes are not used in forma virus
taxonomy to classify rotavirusesinto different
serotypes and subgroups because corresponding
segments of rotaviruses with different genome
compositioncan co-migrate®,and co-migrating
RNA segmentsof differentelectropherotypescan
code for proteins with different serotypic
specificities.® Neverthel ess, el ectropherotypesare

useful epidemiological indicators on the
evolutionand spread of rotavirusstrains, andthe
observation of changesin electropherotypes
hel psusmonitor the patternsof diseaseoutbreaks
and transmission.>!! Electropherotyping of
rotaviruses from dianhoeic children from the
Kuaa Lumpur Hospital was done by us from
November 1988 to October 1989.? As a
relatively long period has passed, it was of
interest to determine the extent rotavirus
electropherotypes from the same location has
changed as viruses are inherently variable and
genetic changes of rotavirus can arise by
antigenic shift and drift, reassortment and
rearrangement.® Thus in 1996, epidemiologica
typing of rotavirusby anadysisof genomicRNAs
using PAGE wasperformed with exactly thesame
procedures used in the earlier study .

MATERIALSAND METHODS

Faecal samples

Faecal samples were collected from 870 diar-
rhoeic children from the Kuala Lumpur Hospi-
tal from April to December 1996. The samples
were gtored frozen until they were tested.
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Rotavirusdetection

The proceduresused for viral dsRNA extraction
from faecal samples, PAGE and silver staining
(based on Herring et al., * and Roger and
Holmes") were exactly the same as in the ear-
lier study.'? Briefly, double-strandedRNAs were
extracted from faeces using a chloroform-phe-
nol mixture and then electrophoresed using
Laemmli's discontinuous PAGE system'* with-
out sodium dodecyl sulfatein al buffers. Elec-
trophoresiswas done at 8°C using a 10 cm long
7% separatinggdl  with a 3% stacking gel and a
currentof 20 mA per slab gel for thefirst hour
followed by 10mA for the next 18 hours. After
electrophoresis, the gels were stained with sil-
ver nitrate. All samples were screened using 20
pl samplevolume and negative samples were
retested using 80 pul.

Labdlling of rotaviruselectropherotypes

Rotaviruseswith 'long’ RNA profilesdueto the
fast migrating RNA segments 10 and || and
‘short’ RNA profilesduetothe slower migrating
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segments10and werelabelled 'L’ and'S' respec-
tively. Both were followed by a number that
identified a particular rotavirus electro—
pherotype. Minor differences in RNA profile
within each distinct electropherotype were
denoted by alower case dphabet after the number.

RESULTS
Rotaviruselectropherotypes

All electropherotypes were group A rotaviruses
based on the characteristic 4-2-3-2 distribution
pattern of the genomic RNAs. Fig. 1 (lane 1-14
from the left) shows the 14 distinct
electropherotypesdetected in 9 months: 10 with
'long" RNA profiles(longelectropherotypes: L1
- L10) and 4 with 'short’ RNA profiles (short
electropherotypes: S1-54).

A basic variancein RNA profiles among the
€electropherotypeswas the separatemigration of
al 11 RNA segmentsor co-migrationof certain
RNA segments. The former was more common
among the long electropherotypes whereas all
short el ectropherotypeshavethelatter profilewith

H G | : RNA profiles of different rotavirus eectr opher otypesdetected from children admittedto the Kuala Lumpur

Hospital.

Lane 1 (from theleft) to 10: long electropherotypesL1 to L10; lane 11 to 14: short electropherotypesSl to S4;
lane 15: dominant electropherotype (L.1/89) for 1988189; lane 16: dominant electropherotype.s) for 1996;

lane 17: eectropherotype L7/89 from 1989.



co-migration of segments 2 and 3. Besides this
basic difference, therewereother distinctivedif-
ferences among different electropherotypes. In
long el ectropherotypes, ssgments 2 and 3 of the
large RNA segments1-4 variedthemost inrela
tivemigration positionsthat rangedfrom far apart
to together. In contrast, segments | and 4 have
basi cally the samemobility, or positionin thegel,
except for the slower migration of segment 4 of
L6. The mobility of segments5 and 6 was es-
sentialy similarin al long el ectropherotypesex-
cept one (L8) that has a faster migrating seg-
ment 5. Theclosealy running triplet of segments
7,8 and 9 hasthe most number of variable pat-
terns: the different positionsof segment 8 rela-
tiveto 7 produced migration patternsin which
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ROTAVIRUS ELECTROPHEROTYPES

segment 8 was | ocated equidistant to segments 7
and 9 and progressively closer to segment 7 until
both co-migrated. Segment 10 showed a con-
tinuum of positions while segment 11 occupied
rather similar positionsin al electropherotypes.

Among short electropherotypes(Fig. 1: lane
11-14), the mobility of RNA segments1to4 was
similarin 3 of the 4 electropherotypeswhilein
4, segment 4 migrated slightly faster. Segments
5 and 6 have 3 different migration patterns. The
migration patterns of the triplet ssgments 7, 8
and 9, and the small segments 10 and 11 were
different in al 4 electropherotypes. Among all
electropherotypes, short and long, S4 was the
only one in which segments 10 and 11 co-mi-
grated.
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FIG. 2: RNA profilesof electropherotypesLs, 6 and 8 (composite of 4 different gelsaligned at the top edges of
therunninggels) showingminor differencesinmigration of RNA segmentswithin designatedelectropher otypes.
Arrow headsindicateminor differencesin mobility of particular RNA segments.
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Minor differenceswithin electropherotypes

Besides magjor differencesin RNA profiles which
separated the rotaviruses into distinct
€l ectropherotypes, minor but apparent variations
were detected in 3 of the 8 electropherotypes
which have morethan 1 member (Fig. 2). All of
them (L5,6,8), have small differencesin mobil-
ity of segments?7 and 8. In addition, minor dif-
ferences were also detected in other segments:
segments 3 (L6a and L6b), 4 (L5a and L5b), 6
(L.5d and L5e) and 10 (L5a and L5b, L5d and
L5e).

Comparison of RNA profile of the dominant
electropherotype for the year 1996 and 1988189

The overall numerically dominant electro—
pherotypes in 1996 (Fig. 1, lane 16) and 1988/89
(Fig. 1, lane 15) havelong migration patternsin
which all 11 RNA segmentsmigrated separately.
However, their RNA profiles were dissimilar;
the migration positions of segments 4, 5, 6, 7,9
and 10 wereclearly different. Thedominant strain
in this study hasa RNA profile rather similar to
an electropherotype (L7/89: Fig. 1, lane 17)
present asasinglememberin 1989 but co-elec-
trophoresisrevea ed that they weredifferent (re-
sultsnot shown).
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Numerical and temporal distributions of
€lectropherotypes

Table 1 showsthe numerical and temporal distri-
bution, and co-circulation of different
electropherotypes. There was a very numeri-
cally dominant el ectropherotype (L5). In com-
parison, the second most abundant
electropherotype, L4, has || -foldlessmembers.
Six of the 14 electropherotypes(43%) were de-
tected only once.

Unliketheoverall dominant el ectropherotype
whichwas present for theentire period of study,
otherswith morethan 1 member werelimitedin
the length of their appearances. In one (S2), all
members appeared together in one month. Oth-
ers were spread out either continuously over
several months or in 2 separateperiodsof 1t03
months with intervals of 2 to 6 months between
appearances.

L5 was the most common el ectropherotype
in 7 of the 9 months. In November, it was co-

dominant with the only °ther

electropherotype
(with a_short mioration etected. and in
the fo?Powmg month tl'(||e dominant

electropherot was a short electropherot
detecte% onlyjiﬂethat month. P ype

TABLE 1: Numerical and monthly distributionof retavirus eectropher otypes

Electropherotype No. o each electropherotype presentin:
Type  No. (%) April May June Ay Aug Sept Oct Nov Dec
L1 3(1.7)

L2 1 (0.6)

L3 3(1.7)

L4 13(7.4)

L5 131(74.8)

L6 52.9)

L7 1(06)

L8 6(3.4)

L9 1(0.6)

L10 1 (0.6)

S1 1(0.5)

S2 5(2.9)

S3 1(0.6)

A 3(1.7)

No. of different

electropherotypes/

month




Co-circulationof electropherotypeswascom-
mon but there was atempora distributionin the
number of circulating el ectropherotypes. It was
moreextensivein April to July with atotd of 5-
7 electropherotypes present monthly. In con-
trast co-circulation was absent in thefollowing 2
monthsand involved just 2 electropherotypesin
the following month. In December, it again in-
creasedto thelevel of April to duly.

DISCUSSION

Comparisonaf rotavirusel ectropherotypes-either
from different laboratories or the same labora-
tory over differentperiodsof time-isonly mean-
ingful when the same conditions of gel electro-
phoresisare used as differentconditionscan re-
sult in different RNA migration patterns from
thesamevirus.** This study which re-examined
human rotavirusel ectropherotypesfrom thesame
source? to 8 yearslater was performed usingthe
same PAGE procedureas before. In addition, the
final analysis that defined different
€lectropherotypes was performed by the same
person.

Comparison of data on human rotavirus
€lectropherotypes detected in 1996 with those
obtained from rotaviruses detected 7 to 8 years
ago'? revealed many similarities. In thisregard,
long electropherotypes continued to be very
prevalent: accounting for 94% of therotaviruses
detectedin 1996, closetothe 92% of 1988189.
Genetic variahility, as expressed by number of
digtinct electropherotypes,remained high and at
rather similar levels with 10 long and 4 short
electropherotypes detected in 1996 compared
with 12 and 5in 1988189. In both periods avery
numerically dominant electropherotype was
present: representing 79 and 75% of the total
number of long electropherotypes and all
rotaviruses detected respectively in 1996 com-
pared with figuresof 79% and 72% in 1988189.
Likewise, the proportion of the dominant
electropherotype among the short
electropherotypeswasa so rather similar (1996:
50%. 1988189: 58%). Most long
€lectropherotypescontinued to have RNA pro-
files inwhichall 11 genomic segmentsmigrated
separately (1996: 8 of 10€l ectropherotypes, 19881
89: 8 of 12) and all short electropherotypeshave
segments 2 and 3 that co-migrated. Co-circula-
tion of different electropherotypes remained a
common event occumng in 7 of the9 monthsin
1996 and in al the 8 corresponding monthsin
1988/89 whenrotaviruswasdetected. Therange
of thenumber of co-circulatingel ectropherotypes

ROTAVIRUSELECTROPHEROTYPES

present each month wasessentially similar; from
7-21in 1996 and 7-3 in 1988189. Whether the
similarities detected in the 2 different periods
reflected asituationthat remained essentialy the
sameover theyearsor werecoincidental occur-
rencesis unknown.

A notable differencein 1996 compared With
thesituation 7 to 8 yearsago was the changein
the dominant electropherotype. This particular
€lectropherotypeswas not present in the earlier
period.

Minor differencesin the migration of 1 or
more RNA segments were observed among
members of some electropherotypes. Numerical
superiority of an assigned electropherotypewas
not the solefactor for theemergent of minor dif-
ferences as they also occurred in
€lectropherotypeswith less members. Neverthe-
less, most minor variationswere detectedin the
numerically dominant strain. Assignment of
rotaviruses i nto discreet el ectropherotypesbased
on their RNA migration profiles was more sub-
jective in cases when continuum of small
changes in RNA mobility were observed. Al-
though there were clearly minor differences
among members grouped together in a defined
electropherotype,theepidemiol ogical importance
such minor changesis maot.
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