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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.

K e y  w o r d s: carbohydrates, rhabdoviruses, vesicular 
stomatitis virus, curly potato dwarf virus, spot sweetflag virus.

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
Isolation 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 HCl during 5 h at 100 °Ñ and then analyzed as 
polyol-acetates in a chromatomass-spectrometric Agilent 6890N/5973 inert system. 
A column PB225mS used had the parameters 30 m õ 0.25 mm õ 0.25 μm; the car-
rier gas, helium, was flowed through the column (1 ml/μm). The temperatures were 
250 °Ñ, 280 oC, and 22 oC 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 
HCl (20 h, 100 °Ñ). 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 (0.9×15cm) containing “Ostion 0803” cation-exchanger 
in the sodium-citrate buffer, pH 5.28, at 55 °Ñ. The quantitative glucosamine and 
galactosamine determination was carried out following the sample hydrolysis by 2 N 
CF3CO2H (1.5h, 120 °Ñ) 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 mînosaccharides, 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 
– 25,3 %.

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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ÌÎÍÎÖÓÊÐÈÄÍÈÉ ÑÊËÀÄ ÐÀÁÄÎÂ²ÐÓÑ²Â, ²ÇÎËÜÎÂÀÍÈÕ 
Ç ÒÂÀÐÈÍ ÒÀ ÐÎÑËÈÍ

Ðåôåðàò

Âèâ÷åíèé ìîíîöóêðèäíèé ñêëàä ãë³êîïðîòå¿í³â çîîðàáäîâ³ðóñà âåçèêóëÿðíîãî 
ñòîìàòèòó (ÂÂÑ) ³ ô³òîïàòîãåííèõ ðàáäîâ³ðóñ³â – â³ðóñà êó÷åðÿâî¿ êàðëè-
êîâîñò³ êàðòîïë³ (ÂÊÊÊ) ³ â³ðóñà ïëÿìèñòîñò³ à¿ðó (ÂÏÀ). Ïðè ïîð³âíÿíí³ 
ìîíîöóêðèäíîãî ñêëàäó âñ³õ òðüîõ ïðåäñòàâíèê³â ðàáäîâ³ðóñ³â âèÿâëåí³ 
çàãàëüí³ ìîíîöóêðèäè – ãëþêîçà, ìàíîçà, ãàëàêòîçà, àðàá³íîçà, ôóêîçà. 
Äîì³íóþ÷èìè ç íèõ â ñêëàä³ ÂÊÊÊ ³ ÂÂÑ ïðèñóòí³ ãëþêîçà ³ ìàíîçà (35,2 %, 

MONOSACCHARIDE COMPOSITION OF RHABDOVIRUSES INFECTING ANIMALS ...



22 Ì³êðîá³îëîã³ÿ ³ á³îòåõíîëîã³ÿ ¹ 1/2008

21,6 % ³ 23,8 %, 49,6 % â³äïîâ³äíî), äëÿ ÂÏÀ ãëþêîçà ³ ãàëàêòîçà (24 % 
³ 16,4 % â³äïîâ³äíî). ÂÊÊÊ ³ ÂÏÀ íà â³äì³íó â³ä ÂÂÑ ì³ñòÿòü ðàìíîçó 
(3 % ³ 9,7 % â³äïîâ³äíî).
Ó âñ³õ öèõ â³ðóñàõ ïîðÿä ç ìîíîöóêðàìè âèÿâëåí³ òàêîæ ³ àì³íîöóêðè ãëþ-
êîçàì³í ³ ãàëàêòîçàì³í.

Ê ë þ ÷ î â ³  ñ ë î â à: âóãëåâîäè, ðàáäîâ³ðóñè, âåçèêóëÿðíèé â³ðóñ 
ñòîìàòèòó, â³ðóñ êó÷åðÿâî¿ êàðëèêîâîñò³ êàðòîïë³, â³ðóñ êðàï÷àòîñò³ à¿ðó.
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ÌÎÍÎÑÀÕÀÐÈÄÍÛÉ ÑÎÑÒÀÂ ÐÀÁÄÎÂÈÐÓÑÎÂ, ÈÇÎËÈÐÎÂÀÍ-
ÍÛÕ ÈÇ ÐÀÑÒÅÍÈÉ È ÆÈÂÎÒÍÛÕ

Ðåôåðàò

Èññëåäîâàí ìîíîñàõàðèäíûé ñîñòàâ ãëèêîïðîòåèíîâ çîîðàáäîâèðóñà âåçèêó-
ëÿðíîãî ñòîìàòèòà (ÂÂÑ) è ôèòîïàòîãåííûõ ðàáäîâèðóñîâ âèðóñà êóð÷àâîé 
êàðëèêîâîñòè êàðòîôåëÿ (ÂÊÊÊ) è âèðóñà êðàï÷àòîñòè àèðà (ÂÊÀ). Ïðè 
ñðàâíåíèè ìîíîñàõàðèäíîãî ñîñòàâà âñåõ òðåõ ïðåäñòàâèòåëåé ðàáäîâèðóñîâ 
âûÿâëåíû îáùèå ìîíîñàõàðèäû – ãëþêîçà, ìàííîçà, ãàëàêòîçà, àðàáèíîçà, 
ôóêîçà. Äîìèíèðóþùèìè ñðåäè íèõ â ñîñòàâå ÂÊÊÊ è ÂÂÑ ïðèñóòñòâóåò 
ãëþêîçà è ìàííîçà (35,2 %, 21,6 % è 23,8 %, 49,6 % ñîîòâåòñòâåííî), äëÿ 
ÂÊÀ ãëþêîçà è ãàëàêòîçà (24 % è 16,4 % ñîîòâåòñòâåííî). ÂÊÊÊ è ÂÊÀ â 
îòëè÷èå îò ÂÂÑ ñîäåðæàò ðàìíîçó (3 % è 9,7 % ñîîòâåòñòâåííî).
Âî âñåõ ýòèõ âèðóñàõ, íàðÿäó ñ ìîíîñàõàðàìè, âûÿâëåíû òàêæå è àìèíîñà-
õàðà – ãëþêîçàìèí è ãàëàêòîçàìèí.

Ê ë þ ÷ å â û å   ñ ë î â à: óãëåâîäû, ðàáäîâèðóñû, âåçèêóëÿðíûé âèðóñ 
ñòîìàòèòà, âèðóñ êóð÷àâîé êàðëèêîâîñòè êàðòîôåëÿ, âèðóñ êðàï÷àòîñòè àèðà.
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