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Prunus necrotic ringspot virus (PNRSV) is a member of the family Bromoviridae, ge-
nus Ilarvirus. Like in other ilarviruses, the genome of PNRSV is composed of three
RNA molecules. RNA1 and RNA2 are monocistronic and encode nonstructural
proteins involved in viral RNA synthesis. RNA3 is bicistronic encoding two poly-
peptides, movement protein (MP) and capsid protein (CP) (van Regenmortel et al.
2000). PNRSV occurs worldwide in Prunus, Malus and Rosa species and Humulus
lupulus L. plants (Fulton 1970).

The serological variability of PNRSV isolates is well known. Mink et al. (1982,
1987) grouped 50 almond and sweet cherry isolates in three serotypes (CH-3,
CH-9, CH-30) using polyclonal antibodies (PAbs). Serological differences among
14 PNRSV isolates obtained from almond, cherry, peach, plum and rose were dem-
onstrated in ELISA test with PAbs by Tuzovic and Digiaro (1992). Monoclonal an-
tibodies – MAbs have been also produced and used for differentiating ilarvirus
isolates. Halk et al. (1984) identified three serotypes from nine isolates tested.
Using 10 MAbs for serotyping 38 PNRSV isolates primarily from Italy, Boari et al.
(1998) identified 17 serological variants. Spiegel et al. (1999) using eight MAbs
against 16 virus isolates recognised four serological subgroups. The results of ex-
periments with 10 MAbs presented by Glasa et al. (2000) also indicated serological
difference among four Slovak PNRSV isolates.

The purpose of presented study was to determine the serological variability
among 29 PNRSV isolates from stone fruit tree species, rose and hop plants.

29 PNRSV isolates used in this study are presented in Table 1.
Seven monoclonal antibodies (MAbs) 41, 141, 236, 348, 399, 460 and 563 were

kindly supplied by Dr. Donato Boscia (University of Bari, Italy). 29 PNRSV isolates
were included in a serotyping study using MAbs in triple antibody sandwich
TAS-ELISA. The assays were performed with leaves (PNRSV-R1, PNRSV-RI/20,
PNRSV-RI/28, PNRSV-RII/4, PNRSV-R2, PNRSV-R3, PNRSV-R4, PNRSV-R5,
PNRSV-H1), breaking buds (PNRSV-AL1, PNRSV-AL17, PNRSV-AL18,
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PNRSV-N1, PNRSV-Mk, PNRSV-PL1, PNRSV-PL6, PNRSV-PL7, PNRSV-PL9,
PNRSV-PL21, PNRSV-PL22, PNRSV-PL24, PNRSV-PL38, PNRSV-SW2,
PNRSV-PE56, PNRSV-AprI/9) and dried materials (PNRSV-AL19, PNRSV-AL20,
PNRSV-PL39, PNRSV-Apr1). Samples (0.25 g each) were homogenised in extrac-
tion buffer (1:200 w/v). PNRSV specific IgG (Loewe Biochemica GmbH,
Sauerlach, Germany) diluted 1:200 were used for coating plates and trapping virus
from diluted plants extracts. MAbs 41, 141, 236, 348, 399, 460 and 563 diluted
1:1000 were used as the second antibody. Anti-mouse IgG conjugate (Sig-
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Table 1
List of PNRSV isolates studied

Isolate
number Isolate Original host Origin of isolate

1 PNRSV-N1 Sour cherry cv. ‘Łutówka’ Poland

2 PNRSV-Mk Sour cherry cv. unknown Hungary

3 PNRSV-AL1 Almond cv. ‘Strout’s Papershell’ Australia

4 PNRSV-AL17 Almond cv. ‘Tardy non Pareil’ Australia

5 PNRSV-AL18 Almond cv. ‘Catuccia’ Italy

6 PNRSV-AL19 Almond cv. ‘Samish’ Italy

7 PNRSV-AL20 Almond cv. ‘Hazanov’ Italy

8 PNRSV-AprI/9 Apricot seedling Poland

9 PNRSV-Apr1 Apricot cv. unknown Italy

10 PNRSV-PE56 Peach cv. ‘Meredith’ Poland

11 PNRSV-PL38 Plum cv. unknown Italy

12 PNRSV-PL39 Plum cv. ‘Ogden’ Israel

13 PNRSV-PL1 Plum cv. ‘Bluefre’ Poland

14 PNRSV-PL7 Plum cv. ‘Empres’ Poland

15 PNRSV-PL21 Plum cv. ‘Empres’ Poland

16 PNRSV-PL9 Plum cv. ‘Opal’ Poland

17 PNRSV-PL6 Plum cv. ‘Węgierka Wczesna’ Poland

18 PNRSV-PL22 Plum cv. unknown Poland

19 PNRSV-PL24 Plum cv. unknown Poland

20 PNRSV-SW2 Sweet cherry cv. ‘Jabonlay’ Poland

21 PNRSV-R1 Rose cv. ‘Queen Elizabeth’ Poland

22 PNRSV-RI/20 Rose cv. ‘Queen Elizabeth’ Poland

23 PNRSV-RI/28 Rose cv. ‘Queen Elizabeth’ Poland

24 PNRSV-RII/4 Rose cv. ‘Queen Elizabeth’ Poland

25 PNRSV-R2 Rose cv. ‘Ingrid Bergman’ Poland

26 PNRSV-R3 Rose cv. ‘Montezuma’ Poland

27 PNRSV-R4 Rose cv. ‘Kronnenbourg’ Poland

28 PNRSV-R5 Rose cv. ‘Ruth Leuwenli’ Poland

29 PNRSV-H1 Hope cv. unknown Poland



ma-Aldrich, Steinman, Germany) was used for detection. Assay conditions for
TAS-ELISA were described by Spiegel et al. (1996). Double antibody sandwich
DAS-ELISA test according to the routine method described by Clark and Adams
(1977) was performed for comparison. The commercial kits (Loewe Biochemica
GmbH, Sauerlach, Germany) were used throughout this experiment. The results
were assessed by measuring absorbancy at 405 nm with Multiscan reader. A405 val-
ues above 0.200 were considered positive for PNRSV.

Since each MAb recognised a different panel of isolates, it was assumed that the
seven MAbs targeted to a different epitopes. MAbs 41, 399, 460 and 236 reacted
with 22, 21, 16, and 14 isolates, respectively. MAbs 563, 141 and 348 reacted with
nine, seven and six isolates, respectively. Analysis of the MAbs reaction allowed
identification of 16 serogroups. None of seven tested MAbs reacted positively with
PNRSV-PL6, PNRSV-PL22, PNRSV-R4, PNRSV-H1 isolates. Three of 28 isolates
(PNRSV-AL1, PNRSV-AL17, PNRSV-AL18) reacted with all the MAbs, whereas
one isolate, PNRSV-R5, was recognised by only one MAb 41 (serogroup 15), and
two isolates: PNRSV-PL7 and PNRSV-PL21 were recognised by only one MAb 460
(serogroup 16) (Table 2).

The virus specific PAbs using in this study have detected PNRSV, regardless of
the original host or geographic origin, and they did not differentiate among 29
PNRSV isolates (the results not presented in Table 2).

The variability of isolates from the same host was noted (Table 3). Eight rose
PNRSV isolates belonged to seven different serogroups. Nine plum virus isolates
were classified into seven different serogroups. Five almond, two apricot and
sour-cherry isolates could be grouped in two separate serogroups. One PNRSV iso-
late from each hop, peach and sweet-cherry represented the members of subgroups
number 1, 11 and 8, respectively.

In our knowledge, this investigation is the first serological characterisation of
PNRSV isolates performed by TAS-ELISA using monoclonal antibodies in Poland.
In this experiment 29 PNRSV isolates were differentiated by using seven MAbs in-
cluding 41, 141, 236, 348, 399, 460 and 563 in TAS-ELISA assay. Analysis of the
MAbs reaction allowed to identify 16 serogroups. The serological variability could
not be correlated with host species. The same conclusions were presented by Boari
et al. (1998), Spiegel et al. (1999) and Myrta et al. (2001).

Based on molecular variability Aparicio et al. (1999) clustered 34 of Mediterra-
nean PNRSV isolates into three main phylogenetic groups. Comparison between
these groupings obtained by molecular and serological analysis presented by Myrta
et al. (2001), showed that members belonging to a defined phylogenetic group can
be differentiated by panel of 10 MAbs as a possible consequence of the occurrence
of a large number of serotype specific amino acid substitutions. Applying sequence
analysis for differentiation among virus isolates is laborious, costly and therefore
not the first method of choice. In addition, reliable interpretation of sequence data
requires extensive, preliminary analysis of many different isolates and the inter-
pretation of strain sequences. Spiegel et al. (1999) found the RLFP analysis did not
differentiate between some of investigated PNRSV isolates while the serotyping
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with MAbs did. It seems therefore that serotyping is at the moment a better choice
for typing of PNRSV isolates than molecular methods.
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Table 2
TAS-ELISA results of serotyping PNRSV isolates according to reaction

with virus specific monoclonal antibodies

Isolate
Codes of MAbs MAbs

mixture
Sero-

group41 141 236 348 399 460 563

PNRSV-PL6 – – – – – – – – 1

PNRSV-PL22 – – – – – – – – 1

PNRSV-R4 – – – – – – – – 1

PNRSV-H1 – – – – – – – – 1

PNRSV-AL1 + + + + + + + + 2

PNRSV-AL17 + + + + + + + + 2

PNRSV-AL18 + + + + + + + + 2

PNRSV-R1 + + + – + + + + 3

PNRSV-N1 + + + – + + + + 3

PNRSV-Apr1 + + – + + + + + 4

PNRSV-PL38 + – + + + + – + 5

PNRSV-PL1 + + + – + + – + 6

PNRSV-RII/4 + – + – + + + + 7

PNRSV-SW2 + – + – + + – + 8

PNRSV-R3 + – + – + + – + 8

PNRSV-Mk + – – + + + – + 9

PNRSV-RI/20 + – + – + – + + 10

PNRSV-RI/28 + – + – + – + + 10

PNRSV-AprI/9 + – – – + – – + 11

PNRSV-PL9 + – – – + – – + 11

PNRSV-PE56 + – – – + – – + 11

PNRSV-AL19 + – – – + – – + 11

PNRSV-AL20 + – – – + – – + 11

PNRSV-PL24 + – + – – + – + 12

PNRSV-R2 + – + – + – – – 13

PNRSV-PL39 – – – – + + – + 14

PNRSV-R5 + – – – – – – + 15

PNRSV-PL7 – – – – – + – + 16

PNRSV-PL21 – – – – – + – + 16

+ – positive reaction, – – negative reaction.
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Table 3
Distribution of serogroups within host species

Host species Number of tested isolates Number of identified serogroups

Plum 9 7

Rose 8 7

Almond 5 2

Apricot 2 2

Sour-cherry 2 2

Hope 1 1

Peach 1 1

Sweet-cherry 1 1
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