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Introduction

Caper (Capparis spinosa� F(#&� [� mj_]c_m� ilcac'
h[ncha�ch�nb_�Gc^^f_�?[mn&�cm�]ofncp[n_^�nblioab'
ion� nb_�G_^cn_ll[h_[h� <[mch� `il� nb_� jli^o]ncih�
i`�ohij_h_^�×iq_l�\o^m4� ][j_lm(�Nb_m_�[l_�om_^�
`il�bog[h�]ihmogjncih�[m�[�mjc]_�[h^&�ni�[�f_mm'
_l� _rn_hn&� `il�g_^c]ch_� [h^� ]img_nc]m� "Mb_l� [h^�
;fs_g_hc&� ,*+*#(� Ch� nb_� Gchil� Mc]cfc[h� Cmf[h^m�
"Mionb_lh�Cn[fs#&�j_mnm&�`ohac�[h^�pclom_m�[l_�\_'
]igcha�fcgcncha�jli\f_gm�`il�nb_�][j_l�jli^o]ncih�
(Infantino et al.&�,**1#(�Ch�nb_�j[mn&�nbl__�pclom_m�
b[p_�\__h�l_jiln_^�ch`_]ncha�][j_l4�[�][lf[pclom�[f'
q[sm�`ioh^�ch�gcr_^�ch`_]ncih�qcnb�Eggplant mot-

tle dwarf virus�"?G>P#�">c�@l[h]i�[h^�A[ffcn_ffc&�
1985) and Cucumber mosaic virus (CMV) (Tomas'
soli et al(� ,**/#(� Ch� nb_�Ölmn� ][m_&�g[nol_� f_[p_m�
i`� ][j_l�jf[hnm�b[^� msgjnigm�i`� p_ch�s_ffiqcha&�
qbc]b�q_l_�mbiqh�ni�\_�ch^o]_^�\s�?G>P&�qbcf_�
nb_� ][lf[pclom� ch`_]ncih� ch� ][j_l� q[m� [msgjni'
g[nc](� @il� nbcm� l_[mih� nb_� h[g_� i`�Caper latent 

virus�"=[jFP#�q[m�acp_h�ni�nb_�[msgjnig[nc]�pc'
lom� "A[ffcn_ffc� [h^�>c�@l[h]i&� +321#(�=[jFP�q[m�
assigned to the genus Carlavirus�ih�nb_�\[mcm�i`4�
c#�^cmn[hn�m_lifiac][f�l_f[ncihmbcj�ni�Helenium vi-

rus S�"BPM#&�[h^�cc#�nb_�giljbifias�[h^�]igjimc'
ncih�i`�cnm�j[lnc]f_m(�Nb_m_�q_l_�Öf[g_hniom�qcnb�
[�gi^_f� f_hanb� i`� 00,� hg�[h^�q_l_�g[^_�oj� i`�
[� mchaf_� mj_]c_m� i`� jlin_ch� mo\ohcn� qcnb� [�Gr of 

c(� -1&/**&� qbc]b� _h][jmc^[n_^� [� mchaf_� mnl[h^_^�
LH;�qcnb� [h� [jj[l_hn� mct_� i`� 3(+**� ho]f_inc^_m�
"A[ffcn_ffc�[h^�>c�@l[h]i&�+321#(�=[jFP�q[m�m[j'
nl[hmgcmmc\f_�ni�[�fcgcn_^�hog\_l�i`�_rj_lcg_hn[f�
bimnm�qbc]b� ch]fo^_^�Nicotiana benthamiana, N. 

clevelandii, N. glutinosa, N. megalosiphon, Pe-

tunia hybrida&�[h^� fi][ffs� ni�Phaseolus vulgaris, 

Chenopodium quinoa and C. amaranticolor� "A[f'
fcn_ffc�[h^�>c�@l[h]i&�+321#(�Nb_�a_hom�Carlavirus, 

family %HWDÁH[LYLULGDH&�]ihn[chm�.-�^_m]lc\_^�mj_'
]c_m� "bnnj4))qqq(c]npihfch_(ila)pclomTaxonomy.

[mj#(� Nb_� ][lf[pclom� mmLH;� "%#� a_hig_� ]ihmcmnm�
i`�mcr�ij_h'l_[^cha�`l[g_m�"IL@m#&�_h]i^cha�b_fc'
][m_)l_jfc][ncih�l_f[n_^�jlin_chm�"IL@+#&�nbl__�nlc'
jf_�\fi]e�jlin_chm�"IL@,&�-�[h^�.#&�[�]i[n�jlin_ch�
"=J#� "IL@/#� [h^�[�jon[ncp_�ho]f_c]� []c^'\ch^cha�
l_aof[nils�jlin_ch� "IL@�0#� ";^[gm� et al., 2004). 

Key words: �m_ko_h]_�[h[fsmcm&�Capparis spinosa&�pclom�ch`_]ncih(

Summary. ;� ][lf[pclom� `lig� [msgjnig[nc]� ][j_l� jf[hnm� "Capparis spinosa� F(#&� nb[n� q[m� jlipcmcih[ffs�
]ihmc^_l_^�[�^cmnch]n� cmif[n_�i`� nb_�jl_pciomfs�^_m]lc\_^�Caper latent virus&� �q[m�j[lnc[ffs�m_ko_h]_^(�Nb_�
nl[hmf[n_^�[gchi�[]c^�m_ko_h]_m�i`�nb_�LH;�^_j_h^_hn�LH;�jifsg_l[m_�"L^Lj#�a_h_�[h^�]i[n�jlin_ch�"=J#�
a_h_�q_l_�]igj[l_^�qcnb�nb_�_kocp[f_hn�m_ko_h]_m�i`�g_g\_lm�i`�nb_�a_hom�Carlavirus. The isolate, named 

=[jFP'F1&�mbiq_^�f_mm�nb[h�12��[h^�1,��[gchi�[]c^�c^_hncns�ch�L^Lj�[h^�=J�l_acihm&�l_mj_]ncp_fs&�qcnb�nb_�
inb_l�][lf[pclom_m�n_mn_^(�Nb_�]fim_mn�m_ko_h]_�mcgcf[lcns�q[m�qcnb�Nerine latent virus and Potato virus M. 

Nb_�jbsfia_hc]�nl__m�mbiq_^�[�]fim_�l_f[ncihmbcj�i`�=[jFP'F1�qcnb�Nerine latent virus�ch�\inb�a_h_m.  
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Ch�j[lnc]of[l&� nb_�IL@+� cm�qc^_fs�om_^� ch�jbsfi'
a_h_nc]�mno^c_m&�[h^�cn�]iof^�\_�]ihmc^_l_^�[m�[h�
[h]bil�\_][om_� nb_� l_jfc][m_�i`� ][lf[pclom_m� cm�[�
j[j[ch'fce_� jlin_ch[m_� qcnb� m_ko_h]_� mcgcf[lcns�
ni�l_jfc][m_m�i`�nb_�a_h_l[�3RWH[YLUXV, Furovirus, 

Capillovirus, and Tymovirus (Martelli et al. 2007). 

=i[n�jlin_ch�mo\ohcnm�[l_�i`�ih_�nsj_�[h^�i`�-+É-0�
e>[�ch�mct_(�Gimn�][lf[pclom�mj_]c_m�[l_�nl[hmgcn'
n_^�\s�[jbc^m�ch�nb_�hih'j_lmcmn_hn�g[hh_l&�[�`_q�
g_g\_lm�[l_�l_jiln_^� ni�\_� nl[hmgcnn_^�\s�m__^�
[h^� nbim_� ][lf[pclom_m� nb[n� ch`_]n� p_a_n[ncp_fs'
jlij[a[n_^�bimnm�j_lmcmn�ch�nb_�jlij[a[ncp_�g[n_'
rial. 

Ohfce_�gimn�i`�nb_�][lf[pclom_m�`il�qbc]b�j[l'
nc[f� il� ]igjf_n_� a_hig_� ho]f_inc^_� m_ko_h]_m�
b[p_� \__h� jo\fcmb_^&� hi� gif_]of[l� ch`ilg[ncih�
b[m� \__h� l_jiln_^� `il� =[jFP(� @il� nbcm� l_[mih&�
ch� [� jl_pciom� mno^s� [cg_^� ni� chp_mnca[n_� ih� ]['
j_l� pclom_m� "Nig[mmifc� et al.&� ,**0#&� ][lf[pclom�
alioj'mj_]cÖ]� jlcg_l� gcr� ";a^c[� Ch](� ?feb[ln&�
CH&�OM;#�q[m�om_^�`il�=[jFP�c^_hncÖ][ncih(�M_p'
_l[f�cmif[n_m�q_l_�^_n_]n_^�`lig�msgjnig[nc]�[h^�
[msgjnig[nc]�][j_l�jf[hnm�\s�LN'J=L�ch�nb_�Gc'
hil�Mc]cfc[h� Cmf[h^m&� \on�[nn_gjnm� `[cf_^� ni� m_li'
fiac][ffs�c^_hnc`s�nb_g�qcnb�[h�[hncm_log�[a[chmn�
nb_�;jofc[�cmif[n_�i`�=[jFP�^_m]lc\_^�\s�A[ffcn_ffc�
[h^�>c�@l[h]i�"+321#�[h^�\s�g_]b[hc][f�chi]of['
tion on Ch. quinoa and N. Benthamiana.

B_l_�q_�l_jiln�[�jl_fcgch[ls�]b[l[]n_lct[ncih�
i`�ih_�i`�nb_m_�][j_l�][lf[pclom�cmif[n_m�\s�]fihcha�
[h^� m_ko_h]cha� nb_� a_hig_� l_acihm� ]ill_mjih^'
cha�ni�IL@+�[h^�IL@/�l_acihm�[h^�\s�]igj[lcha�
nb_g�qcnb� nb_� ]ill_mjih^cha� m_ko_h]_m� i`� inb_l�
g_g\_lm�i`�nb_�a_hom�Carlavirus.

Materials and methods

;giha�[�f[la_�]iff_]ncih�i`�Mc]cfc[h�][lf[pclom�
cmif[n_m� `lig�][j_l&� � ]iff_]n_^� `lig�_cnb_l� msgj'
nigf_mm�jf[hnm�il�msgjnig[nc]�jf[hnm&�ih_�cmif[n_�
`lig�Fchim[�"J_f[ac_�Cmf[h^m�'�;A#&�nb_�ihfs�cmf[h^�
qb_l_�h_cnb_l�?G>P�hil�=GP�q_l_� `ioh^&�q[m�
om_^�ni�[h[fsm_�nb_�pclom�a_hig_(�Nb_�cmif[n_�q[m�
h[g_^�=[jFP'F1(�J[lnc[f� pclom�jolcÖ][ncih�q[m�
[]bc_p_^� omcha� nb_� g_nbi^� ^_m]lc\_^� \s� @imn_l�
"+332#�qcnb�gchil�gi^cÖ][ncihm(�<lc_×s&� /*� a� i`�
ch`_]n_^�f_[`�ncmmo_�i`�][j_l�`lig�Fchim[�q_l_�bi'
gia_hct_^� ch� nqi�pifog_m� "q)p#� i`� *(/�G�\il[n_�
\o``_l� jB� 1(2&� ]ihn[chcha� /gG�?>N;� [h^� *(+��
nbciafs]ifc]�[]c^(�;`n_l�]f[lcÖ][ncih�qcnb�[h�_ko[f�

pifog_� i`� ]bfili`ilg&� pclom� j[lnc]f_m� q_l_� jl_'
]cjcn[n_^�\s�jifs_nbsf_h_�afs]if�"0***�qn#&�l_mom'
j_h^_^�ch�*(/�G�\il[n_�\o``_l�]ihn[chcha�+��Nlc'
nih�R'+**� [h^� ]ih]_hnl[n_^� \s� ]_hnlc`oa[ncih� [n�
30,000×g�`il�3*�gch(�Hi�`olnb_l�]f[lcÖ][ncih�q[m�
^ih_� [h^�LH;�q[m� _rnl[]n_^� `lig� nb_� j[lnc[ffs�
jolcÖ_^�momj_hmcih�omcha�nb_�LH_[ms�Jf[hn�Gchc�
Ecn�"Kc[a_h&�Bc^_h&�A_lg[hs#�[h^�ko[hncÖ_^�".**�
ng +L

'+#�\s�H[hi>lij�H>'+***�mj_]nlijbinig_n_l�
"<ciL[^�F[\il[nilc_m�Ag\B&�Gohc]b&�A_lg[hs#(�
;gjfcÖ_^�jli^o]nm�q_l_�mshnb_mct_^�`lig�nin[f�

LH;� _rnl[]nm� omcha� ^_a_h_l[n_� ][lf[pclom� jlcg'
_lm�\[m_^�ih�]ihm_lp[ncp_�l_acihm�i`�][lf[pclom_m�
[h^)il�m_ko_h]_�mj_]cÖ]�jlcg_l�m_nm�^_lcp_^�`lig�
='n_lgchom�IL@+�[h^�IL@/�l_acihm�i`�=[jFP'F1�
"N[\f_�+#(�Nqi�gc]lifcn_lm�i`�nin[f�LH;�q_l_�mo\'
gcnn_^�ni�ih_�mn_j'ih_�no\_�LN'J=L�ch�[�,/�+F�pif'
og_�]ihn[chcha�,(/�+F�+*�\o``_l�"Jlig_a[&�G[^'
cmih&�QC&�OM;#&� +(/�gG�Ga=f2&� ,(/�gG� i`� _[]b�
^HNJ&�*(/�gG�i`�_[]b�jlcg_l&�,*�O�i`�LH[m_'ION�
"Chpcnlia_h&�=[lfm\[^&�=;&�OM;#�+(,/�O�i`�;GP�LN�
(Promega), and 0.75 U of Taq polymerase (Prome'
a[#(�L_p_lm_�nl[hm]lcjncih�q[m�j_l`ilg_^�[n�.,�=�
`il�0*�gch&�`iffiq_^�\s�^_h[nol[ncih�[n�3/�=�`il�/�
gch�[h^�\s�[gjfcÖ][ncih�l_[]ncihm�`il�-/�]s]f_m�[n�
[�^_h[nol[ncih�n_gj_l[nol_�i`�3.�=�`il�+�gch&�[h�
annealing temperature of 60ºC for 1 min and an 

_rn_hmcih�ncg_�[n�1,�=�`il�,�gch(�B[f`'ncg_�]ih^c'
ncihm�[h^�[h�[hh_[fcha�n_gj_l[nol_�i`�/2�=�q_l_�
[jjfc_^� qcnb� jlcg_lm� om_^� `il� =J� [gjfcÖ][ncih(�
L_[]ncihm�q_l_�n_lgch[n_^�\s�[h�[^^cncih[f�_rn_h'
mcih�]s]f_�i`�1,µ=�`il�+*�gch(�;gjfcÖ_^�`l[ag_hnm�
q_l_�l_mifp_^�\s�+(/��[a[lim_�a_f�_f_]nlijbil_mcm�
[h^�pcmo[fct_^�\s�_nbc^cog�\ligc^_�mn[chcha(�LN'
J=L�jli^o]nm�q_l_� ]f_[h_^�\s�Gc]li]ih�+**�Ecn�
";gc]ih&�Ch](&�<_p_lfs&�G;&�OM;#�[h^�fca[n_^�chni�
nb_� j=LCC� p_]nil� ch�E. coli� ih_'Mbin� ]b_gc][ffs�
]igj_n_hn� ]_ffm� "N;� ]fihcha� ecn� >o[f� Jligin_l&�
Chpcnlia_h#&� []]il^cha� ni�g[ho`[]nol_lÎm� chmnlo]'
ncihm(�L_]ig\ch[hn�jf[mgc^m�q_l_�_rnl[]n_^�\s�Cf'
fomnl[�Jf[mgc^�Gchcecn� "A?�B_[fnb][l_�OE�Fn^&�
<o]echab[gmbcl_&� OE#� [h^� m_ko_h]_^� ih� \inb�
mnl[h^m�omcha�N1�[h^�MJ0�ohcp_lm[f�jlcg_lm�"<ci'
@[\�L_m_[l]b&�Lig_&�Cn[fs#(�
Gofncjf_� [fcahg_hnm� q_l_� j_l`ilg_^� omcha�

=fomn[f�Q� [failcnbg&� [h^� jbsfia_h_nc]� l_f[ncih'
mbcjm� q_l_� ch`_ll_^� qcnb� nb_� h_cab\iol'dichcha�
"HD#� g_nbi^� omcha� +*&***� \iinmnl[j� l_jfc][n_m&�
\inb� cgjf_g_hn_^� ch� nb_�G?A;�.� jlial[g� "N['
mura et al.&�,**1#(�Nb_�=[jFP'F1�m_ko_h]_m�q_l_�
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]igj[l_^�ni�nbim_�i`�inb_l�][lf[pclom_m�omcha�?G'
<IMM�J[clqcm_�;fcahg_hn�;failcnbgm(
Nb_� `iffiqcha� ][lf[pclom_m� "l_mj_]ncp_� A_h'

<[he�[]]_mmcih�hog\_lm� ch^c][n_^#�q_l_�om_^� ch�
m_ko_h]_� [fcahg_hnm&� ho]f_inc^_� [h^� [gchi� []c^�
c^_hncns� ][f]of[ncih� [h^� jbsfia_h_nc]� [h[fsmcm4�
Aconitum latent virus� ";]FP#4� H=**,13/5� Blue-

berry scorch virus� "<fMP#4� H=**-.335�Carnation 

latent virus� "=FP#4� R/,0,15�Cowpea mild mottle 

virus� "=jGGP#4�H=*+.1-*5�Coleus vein necrosis 

virus� "=PHP#� H=**310.5� Chrysanthemum vi-

rus B� "=P<#4�H=**3*215�Daphne virus S ">PM#4�
H=**2*,*5�Garlic common latent virus� "A=FP#4�
AK.1/.,-5�Helenium virus S "BPM#4�>+*./.5�Hel-

leborus net necrosis virus� "B_HHP#4� H=*+,*-25�
Hop latent virus� "BjFP#�H=**,//,5�Hop mosaic 

virus�"BjGP#4�H=*+*/-25�Kalanchoë latent virus 

"EFP#4� H=*+-**05� Ligustrum necrotic ringspot 

virus "FHLMP#4� ?O*1.2/-5�Lily symptomless vi-

rus�"FMP#4�;D/+0*/35��Melon yellowing-associated 

virus� "GS[P#4� ;S-1-*,25�Narcissus common la-

tent virus (H=FP#4� H=**2,005�Nerine latent vi-

rus (NeLV), Hippestrum� cmif[n_4�H=*++/.*5�Pas-

VLÁRUD� ODWHQW� YLUXV� "JFP#4�H=**2,3,5�Pea streak 

virus� "JMP#4� ;@-/.0/,5� Poplar mosaic virus 

"JijGP#4�H=**/-.-5�Potato latent virus (PotLV): 

?O.---315� Potato virus M "JPG#4� BG2/.,305�
Potato virus P� "JPJ#4�?O--2,-35�Potato virus S 

"JPM#4� H=**1,235� Red clover vein mosaic virus 

"L=PGP#4�H=*+,,+*5�Shallot latent virus�"MFP#4�
H=**-//15� 6ZHHW� SRWDWR� FKORURWLF� ÁHFN� YLUXV�
"MJ=@P#4�H=**0//*5�Verbena latent virus (VeLV): 

AF271218. Apple stem grooving virus ";MAP#�[m�
g_g\_l� i`� Capillovirus genus (%HWDÁH[LYLULGDH 
`[gcfs#�q[m�om_^�[m�[h�ionalioj�"BG-/,11,#(

Results and discussion

Nb_�ho]f_inc^_�m_ko_h]_m�IL@+�"++,*�\j#�[h^�
IL@/� "3./�\j#�l_acihm�i`�=[jFP'F1�q_l_�^_n_l'
gch_^�[h^�^_jimcn_^�ch�A_h<[he�qcnb�nb_�[]]_m'
mcih�hog\_lm�BK/22+.1�[h^�BK/22+.2&�l_mj_]'
ncp_fs(�>[n[\[m_� m_[l]b� l_p_[f_^� nb[n� nb_�IL@+�
[h^�IL@/�m_ko_h]_m�i`�=[jFP'F1�b[^�nb_�]fim_mn�
mcgcf[lcns�ni�nb_�l_acih�]ill_mjih^cha�ni�nb_�=�n_l'
gch[f�l_acih�i`�IL@+&�]i^cha�̀ il�nb_�LH;�̂ _j_h^'
_hn� LH;� jifsg_l[m_� "L^Lj#&� [h^� nb_� ]igjf_n_�
]i[n�jlin_ch "=J#�i`�][lf[pclom_m&�l_mj_]ncp_fs(�Nb_�
j[lnc[f� IL@+� m_ko_h]_� i`� =[jFP'F1� ^cmjf[s_^�
0-É1-�� [gchi� []c^� c^_hncns� qcnb� ]ill_mjih^cha�
m_ko_h]_m� i`� g_g\_lm� i`� nb_� a_hom� Carlavirus 

"N[\f_�,#�mbiqcha�nb_�]fim_mn�mcgcf[lcns�qcnb�Hip-

Table 1. Sequences DQG�JHQRPH�SRVLWLRQV�RI�SULPHUV�XVHG�IRU�FDSHU�FDUODYLUXV�DPSOLÀFDWLRQ�E\�57�3&5�

3ULPHU Sequence *HQRPH�3RVLWLRQ

&DS�2�'� �·�**7*$7&&.7**&76$$��· ORF1 RdRp

&DS�+����5 �·�&&$7&*7*77*$$*$**$$7*7$&7��· ORF1 RdRp

&DS�2�'� �·��**&+&7+$&:7$&$**$*7&&��· ORF1 RdRp

Cap�2�'� �·�&7**&<*$$&$$77*��· ORF1 RdRp

Cap�2�5� �·�**&7&$$*0'$**7.$7*$$��· ORF1 RdRp

Cap�2�'� �·�7*&&$&77$&$&&*&&*&&7��· ORF2

Cap�2��&3��5�������� �·�*7$$&7$*$7$77&&$$7*7$$7**7**7��· &3

&$5/$�2��'� �·�*$*$7&**1$**&&7��· &3

&$5/$�&3 �·�**%<71**%*71&&1$&1*$��· &3
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 7DEOH����3HUFHQWDJH�LGHQWLWLHV�DQG�VLPLODULWLHV��UHIHUV�WR�DPLQR�DFLG�UHVLGXHV�RI�WKH�VDPH�JURXS��RI�WKH�5G5S�DQG�&3�
DPLQR�DFLGV�VHTXHQFHV�EHWZHHQ�&DS/9�/��DQG�RWKHU�PHPEHUV�RI�WKH�JHQXV�Carlavirus.

Carlavirus
a

RdRp region (1120 nt) &3�5HJLRQ������QW�

,GHQWLW\� 6LPLODULW\� ,GHQWLW\ 6LPLODULW\�

AcLV ���� ���� 53.8 ��

BlSV ���� 84 43.2 ����

CLV  –  – 35.2 ����

CpMMV ���� ���� ���� ����

CVB ��� 83.4 35.5 ����

CVNV ���� ���� 35.1 53.4

'96 ���� 85.2 ���� ����

GCLV  –  – ���� 52.8

+H119 ���� ���� ���� 52.4

+S/9 ���� ���� 52.1 ����

+S09 ���� ���� ���� ����

+96  –  – 43.1 ����

./9 ���� 83.4 40.8 ����

LNRSV ���� ���� 42.4 54.5

LSV ���� ���� 41.4 ����

0<D9  –  – 28.3 ����

NCLV ���� 83.1 52.2 ����

1H/9�+LS/9 ���� ���� 52.8 ����

3/9 ���� 84.3 ���� 54.8

3RS09 ���� ���� 33.3 50.1

3RW/9 ���� 82 ���� ����

369  –  – 32.8 55.1

390 ���� ���� ���� ����

393 �� ���� 44.1 ����

396 �� ���� ���� 53.4

RCVMV ���� 80.1 32.3 53.0

SLV  –  – 34.3 54.2

63&)9 ���� ���� 28.4 ����

VeLV �� 82.4  –  –

a�M__�n_rn�`il�`off�pclom�h[g_m�[h^�A_h<[he�[]]_mmcih�hog\_lm�i`�nb_cl�ho]f_inc^_�m_ko_h]_m(

peastrum latent virus "BcjFP#&�l_]_hnfs�`ioh^�ni�
\_�H_FP� "N[\f_� ,#(� Nb_� [gchi� []c^� m_ko_h]_� i`�
nb_�j[lnc[f�=[jFP'F1�IL@+�mb[l_m�12��c^_hncns�
qcnb�nb_�]ill_mjih^cha�l_acih�i`�H_FP�[h^�]ih'
n[chm�nb_�_cabn�][n[fsnc]�]ihm_lp_^�ginc`m�"JIF�C'
PCCC#�i`�moj_lalioj�-�"Jlimcn_�m_[l]b#&�jl_pciomfs�
c^_hncÖ_^�ch�g_g\_lm�i`�nb_�a_hom�Carlavirus ]il'
l_mjih^cha� ni� LH;'^_j_h^_hn� LH;� jifsg_l[m_�

(RdRp)�i`�jimcncp_�mmLH;�pclom�][n[fsnc]�^ig[ch�
jliÖf_� "B[n[s[� et al(&� ,***#(� Nb_� JIF� l_acihm�
i`�=[jFP'F1� mbiq_^� +**�� c^_hncns�qcnb� [� bcab�
hog\_l�i`�][lf[pclom_m�mi�`[l�m_ko_h]_^&�qcnb�nb_�
_r]_jncih� i`�JIF�P� "J243 and K246 residues) and 

JIFPCCC� nb[n�^c``_l_^� ch� nb_�l_acih�qcnbch�-+3É
-,-� l_mc^o_m(� =[jFP'F1� IL@/� ho]f_inc^_� [h^�
[gchi� []c^� m_ko_h]_m� mb[l_^� .0É/1�� [h^� ,2É
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/0��c^_hncns&�l_mj_]ncp_fs&�qcnb�nb_�]i[n�jlin_chm�
i`�nb_�inb_l�][lf[pclom_m(�Nb_�]fim_mn�mcgcf[lcnc_m��
i`� nb_� =J� m_ko_h]_m� q_l_� ^_n_]n_^� qcnb� ;]FP&�
[n�ho]f_inc^_�f_p_f&�[h^�qcnb�JPG�[n�[gchi�[]c^�
f_p_f�"N[\f_�,#(�=[jFP'F1�_h]i^_m�[�jon[ncp_�=J�
qcnb�[h�_mncg[n_^�Gr� i`�-.(2�e>[� "-+.�[[#(�Nb_�
=J� ]il_� l_acih� "[[� +0.É,01#� q[m� nb_�gimn� ]ih'
m_lp_^�mb[lcha�12��c^_hncns�qcnb�;]FP�[h^�13���
qcnb�JPG(�Gofncjf_�[fcahg_hn�i`� nb_�=[jFP'F1�
]i[n� jlin_ch�qcnb� nb_� ]ill_mjih^cha� jli^o]nm� i`�
,3�][lf[pclom_m�mbiq_^�nb_�]ihm_lp_^�[gchi�[]c^�

motif A239A240F241D242&� ch� nb_� ]il_� l_acih&� nb[n� cm�
jl_m_hn� ch�[ff�Öf[g_hniom�jf[hn�pclom_m� "Eiihch�
[h^�>ifd[&�+33-#&�[h^� nb_�N296A297A298RRA301 mo'
nc`&�ch�nb_�='n_lgch[f�l_acih&�nb[n�cm�]ihm_lp_^�ch�
[ff�][lf[pclom_m�"B[n[s[�et al., 2000).  

Ih�L^Lj�^ig[ch&�[m�q_ff�[m�nb_�ih_�\[m_^�ih�
nb_�=J�a_h_&�jbsfia_h_nc]�[h[fsmcm�l_p_[f_^�nb[n�
nb_�nl__�nijifiac_m�i`�][lf[pclom_m�[l_�]b[l[]n_l'
ct_^� \s� nqi� g[ch� ]f[^_m(� Ch� j[lnc]of[l&� ih� nb_�
L^Lj� l_acih&� =[jFP'F1� ]fomn_lm� nia_nb_l� qcnb�
NeLV (HipLV isolate) and CVB (Figure 1). The 

@caol_�+(�Jbsfia_h_nc]�l_f[ncihmbcjm�`il�[gchi�[]c^�j[lnc[f�m_ko_h]_m�i`�nb_�j[lnc[f�jifsg_l[m_�"IL@+#�i`�nb_�][j_l�
][lf[pclom�"=[jFP'F1#�[h^�inb_l�][lf[pclom_m(�Nb_�nl__�q[m�\iinmnl[jj_^�omcha�+*&***�l_jfc][ncihm�[h^�ihfs�\iin'
mnl[j�p[fo_m�al_[n_l�nb[h�/*��[l_�ch^c][n_^(�M__�n_rn�`il�`off�pclom�h[g_m�[h^�A_h<[he�[]]_mmcih�hog\_lm�i`�nb_cl�
ho]f_inc^_�m_ko_h]_m(
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jbsfia_h_nc]�nl__�\[m_^�ih�nb_�=J�a_h_�]ihÖlg_^�
nb_�]fim_mn�l_f[ncihmbcj�qcnb�H_FP&�[m =[jFP'F1�
`[ffm�chni�nb_�m[g_�]f[^_�[m�nbcm�pclom&�qbcf_�cn�cm�
kocn_�^cmn[hn� `lig�BPM&�nb_�][lf[pclom�m_lifiac'
][ffs�l_f[n_^�ni�nb_�;jofc[�cmif[n_�i`�=[jFP�"@ca'
ure 2). 

Nbcm� mno^s� jlipc^_m� nb_� Ölmn� ch`ilg[ncih� ih�
nb_�gif_]of[l� mnlo]nol_� i`� [� ][lf[pclom� `lig� ]['
j_l(� Nb_� l_mofnm� ]f_[lfs� mojjiln� nb_� l_]iahcncih�
i`�cmif[n_�=[jFP'F1�[m�^cmnch]n�mj_]c_m�qcnbch�nb_�
genus Carlavirus� []]il^cha� ni� nb_�gif_]of[l� ^_'
g[l][ncih�]lcn_lc[�";^[gm�et al(&�,**.#&�\s�qbc]b�
ch^cpc^o[f� ][lf[pclom� mj_]c_m� b[p_� f_mm� nb[h� ][(�

1,���hn�c^_hncns�il�2*���[[�c^_hncns�ch�=J�il�L^Lj�
a_h_m(�=[jFP'F1� m__gm� ni� \_� ^c``_l_hn� `lig� nb_�
][j_l�][lf[pclom�jl_pciomfs�c^_hncÖ_^�\s�A[ffcn_ffc�
[h^�>c�@l[h]i� "+321#&� ih� nb_� \[mcm� i`� cnm� `[cfol_�
ni� l_[]n� qcnb� jifs]fih[f� [hncm_l[� mj_]cÖ]� ni� nb_�
;jofc[� cmif[n_� i`� =[jFP� [h^� cnm� hih� m[j'nl[hm'
gcmmc\cfcns�ni�Ch. quinoa and N. benthamiana. No 

ho]f_inc^_�m_ko_h]_m�i`�nb_�;jofc[�cmif[n_�=[jFP�
[l_�[p[cf[\f_(�@il�nbcm�l_[mih&�iol�][j_l�][lf[pclom�
qcff�\_�jlipcmcih[ffs�\_�]ihmc^_l_^�^c``_l_hn�`lig�
nb_�[fl_[^s�c^_hncÖ_^�=[jFP�mj_]c_m&�[q[cncha�l_'
mofnm�`lig�]oll_hn�mno^c_m�ih�[�f[la_l�hog\_l�i`�
=[jFP�cmif[n_m�`lig�^c``_l_hn�miol]_m(

@caol_�,(�Jbsfia_h_nc]�l_f[ncihmbcjm�`il�[gchi�[]c^�j[lnc[f�m_ko_h]_m�i`�nb_�=J�a_h_�"IL@/#�i`��nb_�][j_l�][lf[pclom�
"=[jFP'F1#�[h^�inb_l�][lf[pclom_m(�Nb_�nl__�q[m�\iinmnl[jj_^�omcha�+*&***�l_jfc][ncihm(�M__�n_rn�̀ il�̀ off�pclom�h[g_m�
[h^�A_h\[he�[]]_mmcih�hog\_lm�i`�nb_cl�ho]f_inc^_�m_ko_h]_m(
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