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MONOSACCHARIDE COMPOSITION
OF RHABDOVIRUSES INFECTING ANIMALS
AND PLANTS

Comparative studies of plant and animal rhabdoviruses are of great
importance because of their similar structural organization, morpholoical
characters and functional properties of their components. Rhabdoviruses differ
from plus-genome viruses, because in addition to their minus-RNA chain and
multifunctional proteins, they contain also fatty acids and carbohydrates.
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Carbohydrate component of viral glycoproteins plays the leading role in the virus
genome expression. Rhabdoviruses contain 3 % of carbohydrates. They are presented
by N-glycan chains on the surface G-protein as well as by glycolipids (1, 2). G-protein
function due to its association with specific monosaccharides determines to certain
degree its properties; the most important G-protein property is peplomer formation on
the virion surface, the peplomers being, in their turn responsible for virus binding to
its host cell receptors (3). Besides, the carbohydrate roles in virus life cycle includes
the glycoprotein transport to the cell surface and its intracellular migration (4), as
well as carbohydrate participation in the formation and establishment of glycoproteins
conformation necessary to assure their immunological properties; carbohydrates
defend glycoprotein polypeptide chains against their non-specific cleavage by cell
proteinases (5). Many laboratories investigate the different properties and the role of
glycoproteins contained by vertebrates (6, 7) and plants (8).

The importance of such investigations is without any doubt because of increasing
interest in biological evolution and properties of Rhabdoviridae family members infecting
plants and animals. Taking into account these considerations, we have carried out the
comparative study concerning detection and identification of carbohydrates contained
by phytorhabdoviruses — curly potato dwarf virus (CPDV) and spot sweetflag virus
(SSV), as well as by an animal rhabdovirus — causative agent of vesicular stomatitis
(vesicular stomatitis virus, VSV).
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Materials and methods

[solation of viruses. Phytorhabdoviruses — curly potato dwarf virus (CPDV) and
spot sweetflag virus (SSV) — were isolated from infected Nicotiana rustica tissues
using PEG-6000 and differential centrifugation (7).

VSV was cultivated in the cells of embryonal piglet testicles; a purified virus
preparation was obtained according to Dalton and Rose (8).

Carbohydrate identification. To identify neutral monosaccharides, the virus
preparations were hydrolyzed by 2 N HCI during 5 h at 100 °C and then analyzed as
polyol-acetates in a chromatomass-spectrometric Agilent 6890N/5973 inert system.
A column PB225mS used had the parameters 30 m x 0.25 mm x 0.25 pum; the car-
rier gas, helium, was flowed through the column (1 ml/um). The temperatures were
250 °C, 280 °C, and 22 °C for evaporator, interface, and thermostat, respectively, the
process having been carried out in isothermal conditions.

The test was conducted by the division of the stream 1:100. The identification of
monosaccharides was made by comparing of retention time for different polyol-acetates
of samples tested and standard ones using the computer data base Chemstation. The
quantitative ratios of individual monosaccharides were determined as percents from
the amount of the peak areas of all monosaccharides.

To evaluate the aminosugar content, 1 mg of preparation was hydrolyzed by 6 N
HCI (20 h, 100 °C). A hydrolyzate obtained was centrifuged and vacuum-evaporated.
Aminosugars were determined by using of the amino acid analyzer KLA-5 (“Hita-
chi”, Japan) using a column (0.9415cm) containing “Ostion 0803” cation-exchanger
in the sodium-citrate buffer, pH 5.28, at 55 °C. The quantitative glucosamine and
galactosamine determination was carried out following the sample hydrolysis by 2 N
CF,COH (1.5h, 120 °C) using Agilent 6890N/5973 inert system.

Results and discussion

The qualitative and quantitative monosaccharide contents in glycoproteins of
viruses grown in animal cells, VSV, and plant ones — CPDV and SSV have been
investigated.

The envelope structures of all three rhabdoviruses CPDV, SSV, and VSV were
shown to contain monosaccharides, their contents being varied depending on the
virus studied (Table 1).

Identifying monosaccharides contained by the CPDV we found out glucose
(35.2 %) and mannose (23.8 %) to be dominant CPDV monosaccharides. In
addition, this virus contains also galactose, arabinose, fucose, and rhamnose.

The carbohydrate component of the SSV was shown to include something
different monosaccharide content. Its monosaccharides were glucose (25,3 %),
galactose (18,3 %), arabinose (16 %), rhamnose (3,1 %), mannose (2.32 %), and
fucose (3,98 %).

Sometimes we found out also ribose in several hydrolyzate preparations, its
detection being due to the ribose presence in rhabdoviral RNA molecules.

Rhabdoviruses possess a very wide host range, their surface glycoproteins include
carbohydrates of different cell origin leading to marked differences in monosaccha-
ride contents of these pathogenic agents. That is why it is interesting to compare
carbohydrate compounds included into CPDV and SSV particles, these agents being
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reproduced in the same host, Nicotiana rustica. CPDV and SSV were shown to contain
identical monosaccharides, their quantitative ratios being, however, markedly different.

The results obtained show the highest glucose content (35,2 %) is found for the
CPDV. Contrary to the CDPV, the SSV contains lower quantity of this compound
— 253 %.

The quantities of arabinose found in the CPDV and SSV are 10,4 % and 16 %,
respectively. Phytorhabdoviruses contain also rhamnose, its quantities being 3,1 %
and 9,7 % for the SSV and CPDV, respectively. Mannose is a dominating CPDV
monosaccharide (23,8 %), its content in the SSV is significantly lower (2,32 %).

Besides, fucose was also identified in these viruses, its quantities being 8,6 %
and 3,98 % for the CPDV and SSV, respectively.

Galactose levels in these agents are 12,3 % (in CPDV virions) and 18,3 % (in
SSV particles). The presence of identical carbohydrates in phytorhabdoviruses infecting
the same host demonstrates the viral carbohydrate structures to be predetermined
by the host cell enzymatic systems (11). However, there is a point of view the virus
is able to transform in some way the host cell glycosyltransferases (12). It is quite
possible the cell glycosyltransferases modified by the viral infection may induce some
changes concerning monosaccharide quantitative ratios in the cells and, consequently,
in the virus particles.

Comparing monosaccharide contents of the VSV (an animal virus) and phytorhab-
doviruses, CPDV and SSV, it was detected, the VSV contained much higher quantities
of the mannose — 58,5 %; it is almost twice as much as for the CPDF (23,8 %) and
about by 20 times more than in the SSV (2,32 %). The glucose contents are almost
similar for the VSV (21 %) and for the SSV (25,3 %); VSV, however, contain less
glucose quantity than the CPDV (35,2 %). The SSV contains also higher quantities
of galactose 18,3 % and arabinose 16 % comparing to the CDPV, the last includes
12,3 and 10,4 % of these compounds, respectively. The fucose content of the VSV
(3,7 %) is the same to the SSV (3,98 %), being, however, lower than in the CDPV
(8,6 %). It is noteworthy there is no rhamnose in the VSV envelope, the SSV con-
taining 3,1 % and the CDPV — 9,7 % of this monosaccharide.

Table 1
Comparative analyses of viral monosaccharides (%)

Monosaccharides CPDV SSv VSV
Glucose 35,2 25,3 21,0
Mannose 23,8 2,32 58,5
Galactose 12,3 18,3 3,8
Arabinose 10,4 16,0 2,7
Fucose 8,6 3,98 3,7
Rhamnose 9,7 3.1

All the viruses studied here include also, in addition to neutral monosaccharides,
two aminosugars — glucosamine and galactosamine. The last compound content was
markedly higher comparing to the first one: it was by 8,75 times for the CPDV, by
7,2 times for the SSV, and by 1,6 times more for the VSV.
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MOHOLLYKPUJIHUM CKJIALL PABJ1IOBIPYCiB, i30JIbOBAHUX
3 TBAPUH TA POCJIUH

Pedepar

BuBueHn#t MOHOUYKPUAHUN CKJafd raikonpoTeiHiB 300pabaoBipyca Be3UKYJISIPHOTO
cromatuty (BBC) i ¢pitonatorennux pabmoBipyciB — Bipyca KyuepsiBoi KapJu-
koBocTi kaptomai (BKKK) i Bipyca nasmuctocti aipy (BITA). [Ipu nopiBusHHI
MOHOUYKPHAHOTO CKJAAy BCiX TPbOX INpPeNCTaBHUKIB pabooBipyciB BUsSBJEHI
3arajbHi MOHOLYKPUIOM — TJIOKO03a, MaHO3a, rajakrosa, apabinosa, ykosa.
JTlominyrounmu 3 nux B ckaani BKKK i BBC npucyThi riokosa i manosa (35,2 %,
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21,6 % i 23,8 %, 49,6 % signosiguo), ans BIIA rawoxosa i ranakrosa (24 %
i 16,4 % sinnosinno). BKKK i BITA ua siaminy Bin BBC micTaTh pamHO3y
(3 % 19,7 % BiagnmosigHo).

¥ Bcix nux Bipycax nmopsi 3 MOHOLYKpPaMH BUSIBJEHI TaKoX i aMiHOLYKDPH TJi0-
KO3aMiH i rajgakTo3aMiH.

KawouuoBi cano B a: ByrjaeBoau, pabnoBipycH, Be3UKyJAsipHUU Bipyc
CTOMATHUTY, Bipyc KyuepsaBoi KapJ/JUKOBOCTI KapTomJai, Bipyc Kpam4aTocTi aipy.

JI.d. lupenko, JI.JI. Bap6aneu, T.KO. Ca6upoa, O.B. CepaeHko,
0O.C. bpoBapckas, H.fl. CnuBak
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MOHOCAXAPUJIHbIX COCTAB PABJ1IOBUPYCOB, U30JIMPOBAH-
HbIX U3 PACTEHUH U YKUBOTHbIX

Pedepar

HMccaenoBan MOHOCAaXapUIHbBIH COCTAB IIMKOMPOTEHHOB 300paba0OBHPYCaA BE3UKY-
asipaoro ctromMatuta (BBC) u dutonatoreHHsix pabgoBUPyCcOB BUPYyca KypuaBoH
kapaukoBocTu kaptodens (BKKK) u Bupyca kpanuatoctu aupa (BKA). Ilpu
CpaBHEHHMH MOHOCAaXapUIHOTO COCTAaBa BCEX TPeX MpeacTaBUTe el pabooBUPYCOB
BBISIBJIEHBI 001Me MOHOCAXapHIbl — IJII0OK03a, MaHHO3a, TajakTo3a, apabuHo3a,
dbykosa. Jomuuupyromumu cpenr Hux B coctaBe BKKK u BBC mpucyrcreyer
rawoKosa ¥ ManHosa (35,2 %, 21,6 % u 23,8 %, 49,6 % cooTBeTCTBEHHO), A4
BKA rnokosa u ranakrtosa (24 % u 16,4 % coorserctBenno). BKKK u BKA B
orauure or BBC conepxat pamuo3dy (3 % u 9,7 % cooTBeTCTBEHHO).

Bo Bcex 3THX BHpYycax, Hapsily C MOHOCAaXapaMH, BbISIBJE€Hbl TaKKe W aMUHOCA-
Xapa — IJII0OKO3aMHH M rajJakTO3aMHUH.

KnwoueBb e cJo0B a: yraeBons, pabioBUpYyChl, BE3UKYJISPHBIH BUPYC
CTOMAaTHUTA, BUPYC Kyp4yaBo# KapJauKOBOCTH KapTodeJsisi, BAPYC KPam4aToCTH aupa.
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