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CERV 55 5L 05601 oSS 05 i85 g b ST sl 5 ) Jy
Table 1- Sequences of primers used for amplification of inclusion body gene of CERV.
Primer 3Ll

Reference s Primer sequence (0'-¥") 33l sl 5 Direction g

Raikhy et al., 2006 TCCCCCGGGGGAATGGAACGTCATGAACA Forward s, CERV-IBU

Raikhy et al., 2006 TCCCCCGGGGGATTATTCAGAGTCTGATA Reverse =25, CERV-IBD

SEN TSRt 4>t g Caulimoviridae s\ 959 5 b ©la> polol (o 2ws o)led =Y Jgd
.GenBank

Table 2- Accession number, strains of virus from Caulimoviridae and region of genome
deposited in GenBank.

Accession . s ol Region of ¢ 55 U

VITUS o5 5 Isolate« .- No. genome
Carnation etched ring virus (CERV)  Netherland NC-003498 Complete genome
Carnation etched ring virus (CERV) India AJ853858 Complete genome
Cauliflower mosaic virus (CaMV) BBC M90542 Complete genome
Cauliflower mosaic virus (CaMV) Xinjang AF140604 Complete genome
Cauliflower mosaic virus (CaMV) NY8153 M90541 Complete genome
Cauliflower mosaic virus (CaMV) CMV M90543 Complete genome
Cauliflower mosaic virus (CaMV) B29 X79465 Complete genome
Figwart mosaic virus(FMV) Unknown NC-003554 Complete genome
Dahlia mosaic virus (DMV) Unknown AY291588 Coat protein
Dahlia mosaic virus (DMV) Holand EU090955 Coat protein
Dahlia mosaic virus (DMV) Holand EU090952 Movement protein
Dahlia mosaic virus (DMV) D10 HQ416675 Movement protein
Strawberry vein banding virus
(SVBV) Unknown NC-001725 Complete genome
(Mirabilis mosaic virus (MiMV) Unknown NC-004036 Complete genome
Blueberry red rigspot virus
(BbRSV) Unknown NC-003138 Complete genome
Cestrum yellow leaf curling virus
(CYLCV) Unknown NC-004324 Complete genome
Peanut chlorotic streak virus
(PCSV) Unknown NC-001634 Complete genome
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Figure 1- Gel electrophoresis of PCR products in agarose gel (1.5%) showing
amplification of ~1.5 kb for inclusion body (IB) gene of CERYV. Lane M, 100bp marker,
lane N, negative control, lane 1, Mahallat isolate, lane 2, Chenaran isolate, lane 3,

positive control.
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Table 3- Percent nucleotide (above diagonal) and amino acid (below diagonal) sequence
similarities between inclusion body gene of different caulimoviruses inclusive of Iranian

isolate.
1 2 3 4 5 6 7 8 9 10 11 12
BbRSV X 335 359 348 358 356 467 30.1 30.7 332 532 323
CaMV 9.5 X 52.6 519 524 524 312 399 40 409 31.3 375
CERV-Mahallat 109 304 X 904 994 992 307 41.1 402 419 337 415
CERV-Holland 11.6 304 938 x 904 90 307 407 407 41.1 335 413
CERV-India 109 304 100 93.8 X 99.1 30.5 409 398 419 333 409
CERV-
Chenaran 109 304 984 922 984 x 307 413 404 425 329 413
CYLCV 221 56 93 101 93 93 x 277 292 309 44 271
DMV 11.2 153 234 234 234 242 128 X 47 63.2 287 434
FMV 184 185 187 203 187 195 112 218 X 48.2 31.1 422
MiMV 104 145 185 194 185 194 9.6 504 21 x 287 426
PCSV 183 79 116 124 116 124 174 112 88 172 x 335
SVBV 79 136 161 145 161 169 79 176 136 184 7.1 X

S glS o CL.N 05 Cal S /AY/Y Ol 4
SRS b bl il a5 ol AA/E

b 53 53 05 =l e by e Sl S
(IX430793 5 IXA42756) 5,5 ol S !
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Figure 2- Phylogenetic tree drawn on the basis of nucleotide sequence of inclusion body
gene of CERYV, by using MEGA 5 software, neighbor-joining method (bootstrap 1000)
(The isolates which have been sequenced have been marked with e and for extent virus

names refer to table 2).
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Figure 3- Multiple alignment of amino acid sequences drawn on the basis of inclusion
body gene of isolates of CERYV by Bioedit software.
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position have been showed in bold).
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Table 4- Changes in amino acid at different positions of inclusion body gene encoded by
CERY isolates reported from Iran, India and Holland (Different amino acids in any

(S9) Canbse La 4l-CERV Lda 410~CERV Ot 4lu=CERV M 4 10-CERV
43

Position in CERV_India CERV_Holland CERV_Chenaran CERV_Mahallat
gene
311 Proline :,J » Leucine :yo 5 Leucine ;o 5 Leucine -y 5
312 Arginine .} Lysine - 5. Lysine . ;J Lysine . ;J
334 Isoleucine vy 551 Isoleucine pw 555! Tyrosine .y, 55,5 Isoleucine -y 5 5 5!
345 Histidine -, dzes OV 20 sTryptophan Histidine - 4z Histidine - doos
351 Leucine ;o 5 o pSerine Leucine ;. 5 Leucine ;o 5
362 Tyrosine -, 55,5 Isoleucine ;o 4 g 5! Tyrosine ., 55,5 Tyrosine -, 55,5
378 et o5 sThreonine
379 et el Kol I8 Glutamic acid
381 Threonine ,.; 5 5 Tyrosine .y, 55 5 Threonine ,.; 5 5 Threonine ,.; 5 5
382 Isoleucine e 5 5 5! Tyrosine .y 55,5 Isoleucine -y 5 5 5.1 Isoleucine :yew 5 5 5!
384 Arginine .5}, Lysine -, 5. Arginine .} Arginine .55,
389 Asparagine -, 5|l e IS Glysine Asparagine ., 5| L Asparagine -, 5L
390 Isoleucine vy 551 Isoleucine pw 555! Tyrosine .y 5,5 Isoleucine e 5 5 5!

Sl g ic aci 5]
Aspartic s g8 Aspartic acid 5,

193 acid .l oLl Aw/Glutamic acid Al Aspartic acid tol S5l
416 Serine -y esmnuCysteine Serine ;s Serine ;s s
425 Serine - . Serine - . Asparagine - 51, ] Serine -y ;s
437 e Aol Kol 8 Glutamic acid
438 e oss sThreonine
481 Alanine 51 Threonine ;s 5 5 Alanine -5¥i Alanine - ;Y1
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Abstract

Carnation etched ring virus (CERV) is a member of family caulimoviridae,
caulimovirus genus. The virus is the second important virus after Carnation mottle virus to
infect carnation. In order to investigate the presence of this virus in greenhouses carnation
plants of Khorasan Razavi (Mashhad) and Markazi (Mahallat) provinces samples which have
been showed the symptoms were collected. Primary identification of CERV tested by Indirect
enzyme-linked immunosorbent assay. Total DNA was extracted from fresh young leaf tissue
by CTAB buffer. Polymerase Chain Reaction (PCR) was carried out using specific primers
and fragments of 1500 bp were amplified by PCR. Comparisons were made between these
isolates and related sequences of other caulimoviruses available in Genbank. The
phylogenetic tree of inclusion body (IB) gene of CERV was drown, by MEGAS5 software
using Neighbor joining method. The results showed that the maximum similarity of Mahallat
isolate was 99.4% to Indian isolate (AJ853858). Comparision of nucleotide sequences was
shown the homology of two Iranian isolates together (92.2%) and with the other isolates (90-
99.4%). Maximum amino acid changes were indicated in Holland isolate. Although there was
a significant difference (60.6-92.9%) in amino acid level between the sequences of the IB
region of different caulimovirus.
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