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Abstract

In a survey conducted in spring and summer 2024 across greenhouses in Isfahan,
Shiraz, Bandar Abbas, Bushehr, and Yazd, severe symptoms such as yellow spots,
mosaic patterns, leaf deformity, yellowing, fruit necrosis, and chlorotic ring spots
were noted on cultivated C. sativus plants. To assess contamination with
orthotospoviruses, total genomic RNA was extracted from five independent isolates
from each area, along with an asymptomatic negative control, confirmed free of
orthotospoviruses through molecular analysis. RT-PCR using degenerate primer
pairs targeted orthotospoviruses, resulting in the amplification of a 420 bp fragment
from infected samples. Further investigations revealed no mixed contamination with
significant  pathogenic  viruses including Tobamoviruses, Potexviruses,
Begomoviruses, and Potyviruses. Phylogenetic analysis based on nucleotide
sequences indicated the presence of Melon Yellow Spot Virus. This marks the first
recorded occurrence of Melon Yellow Spot Virus (MYSV) in Iran.
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Introduction PRV

Ol 3 sdlr QLS o tege 3l s s 5 K e S L ol as (Cucurbitaceae) oL 50S o3\ - 31 (Cucumis sativus L.) ;L
23 sy s e Sl s pleld Olnl s Lt 5l glas s GlolS i (VL S s sl @ a5 Lo e sleda
g L Olpl s Sl CiS 55 58S GlellilS IS VIV w5k 4l Sla e p VU Coenl S elS ol s 5SS
23 b iS5 op S5 o0 Dbt gz 55 Jgmams (pl eSS ey SLE (5l S 5 e S ssd SUL
S 5 Ol ctgmsy 4S5 Slay 558 OF Sl g 5 ol Ole 53 580k 5 b Sler s VA 1 S b e 5538 Oler e
S syl spms Syt 5l ol 655 aw bols S ol edd 5,50 F Ok 4 s Oler el 3 Lt YL A s 13

(Tajik Khademi et al., 2024) 555 o i 5 o5 5 ¢ Jsene Jols
3 Va4Y Jle s L sl ¢l (Orthotospovirus meloflavi, Melon yellow spot orthotospovirus, MYSV) o5 = 5,5 4 s 09
<lyd (Takeuchi et al.,, 2001) Ll o sastas QL5 3AS 55 s (655 5 ST So 0% V.D’Lo sl el 5 Al Slubis (pl3
MYSV & sls Olis gday o Jn g5 LS (Wu et al., 2024) (Cucumis melo) o3 = 5 (Iwaki et al., 1984) (Citrullus lanatus)
S 3l OLiS s Sl gamls axdlas ((McLeish et al., 2022) 535 o Jave LG &) g0ty 5 (Thrips palmi) Lo 5 s 5 o 5
soen 5 (Takeuchi et al., 2009) (Momordica charantia) ol L S 5l (Cucurbitaceae) O30S o3l 5l QLS o sMle MYSV
Capsella ) iuiS «S (Acalypha australis) W)zl WST (asbe Lt glaalslS ol bl s Ysums S spacale 65 pde s
et Adjf «(Gnaphalium purpureum) Cl:g_é)... «(Conyza sumatrensis) cl: e «(Conyza canadensis) Sl e (bursa-pastoris
o\S «(Sociculata media, neglecta) L;}w S o (Oxalis stechusriaacen) L}JL“J)U uw;l)f\ «(Lamium amplexicaule) u,g},cj a3l

Quito-Avila et ) J—:.l;“)b Seaomes Sy 3oz 35S de OALS 3 503 S ebjﬂ |, (Veronica persica) ;| o5 5 (Quito-Avila) ¥ S
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ol b ese S0y 35,5 5 355 (Sl ((Salise e o laasd sl ol Ol S o3l gt (55, MYSV (al,, 2014
33,5 2 0gn 3 Shoe 03 e 5 BB S 5 g CokS el 4 (e

2350 L3S M slagl (s 5il glandy RNA anlad ¥ L e S iy S Shls W s s s i sl sl ale MYSV
skt > .(Rotenberg et al., 2015) ks 555 RNA slaans ;) slesl 5 osSae oo la I slols e slael ple wibe
(Quito-Avila et al., 2014) 55 5 s sdalice slsbliz= & sy AUUGCUCU 5 68 o) GLRNA LS, S

sl 55 1y s s ol am s 55 T cpl S o Jaze LU sbas HEMYSV il o 56 05 5 bl polant] & ot S Lot e 5
sl L5158 Lol LSt (ST o b 51 MYSV sl 31 8 S e Jime JLS 5 o B 1, 0T 5038 dtl 5y Syp o
.(Kato et al., 2000) ..

ol 4l 5L glad ciS 5 balilS 5o OLisdS W Gl sy sbabdg s Sl S Olsea MYSV ol J- s
Kato et al,, ) ol ol odalin 17 B oy 5 Slas (2alS clas o &) S 5 s 50 3 Joad sl 3 Sl oK ol
3 AEy Fi e Topalmi 8 sl o3ls DL JeSS Slidos ool sl Sl S MYSV (6l Olses o tage Olse 4 L (2000
sdalis (Ghosh et al., 2020) 553 o o guime S31 e 5 Olge o5 & 5 azils OLIIS o & Cod L 6s 2L ol
Tomato ) S5 xS g4 S5,05 s s s MYSV U (Frankliniella occidentalis) o s IS oo 5 Olosen S350 55 sl 0l
Rotenberg et al., 2015; ) 53 5 . i sl ;3 MYSV cble 5 Jlal & (spotted wilt tospovirus (TSWV), orthotospovirus
£ L TSWV VL &5 L MYSV w o3 )1 . occidentalis 33 8 oo $55 6 st (55155 SC 3 (oomen (Maris et al., 2004
.(Rotenberg et al., 2015) LS o J.d....n (Solanaceae) O\Lil=ists ol 43l olals

S g5 S | il a5 e ol el Lol 35 lay a8 53 wsps Sleml 5 oge sline s o 0L L2018 51 &
Glodiol 35 35, 0 St 50 01l 55 55gb 55wy s &G Olgeas MYSV (Kato et al., 2000) <l YL 5 She (gla, 348 53 ws s
Oyl 03 1 0302 3,55 483 s 5 g 5 501 0l S sl Gadiomd ol XS 5,05 5388 03 s s JBU Hsea Jsw i sl o3
&S e &l

Materials and Methods b s, 9 3l

L 03 (5,655 5 (5013 245 g0
ey (ke slgy) 3 (b Ok ) Olghol ikl s St oiS o3l s ns balse olulid 5 obsy ke
e (S gy i Salige oS s 305 eSS (e L (Cdagse) Sl s Geda e SLBD ed s (S0 aals aiais)
el VE0T Il Dbl 5 Sle 53 s Do LI 5 0301 (SIS 51 (15 1yl o500 JSE W 5 00 (555 Lk (S 5il-aS)
323 V@l 03 pssle JsSse Sliulesl 53 a8 dd bl e J 28 40l Olpear e ol w450 G 55 GllS a 5L23 S
o Sl Sy b s adlae a5l L Sopsea (Il Wigad 0 5 sy (SoT 4 St galir 0 tann cpl 03 il e

= JSK8) as iz 5l e ol8ls (5555LiS odSills i oy s Sl S 0

b ol Sl oS b OLSes 5 Slss s Sl el b sses 5 S RNA i sl 1 eDNA 3w 5 RNA g s
6‘@&) U,Z.SU tk?u‘ﬁ,.@.?— A ))ﬁ Sy C‘fr.:.w‘ JﬁL’ J':'.‘.}g_;k:‘\‘ BE) onﬁ gj" )‘ <’J§ o/ J:’j) U'l\ 2 (ROWhanl et al., 1993)
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(WSconlp (5-GTCAACTTTCTCAATTTGTTCATGCATA) - WSconSm  (5-) (V=Jsd=) wsps NSS Sy, odiS e,
Sl s plowil ks (6l mar Sl s sl LSS Y L 6B1a &) sos (CTCTTTATCATACAT(T/C)TTGAACACAAT(C/G)AC)
~Jsd>) (Kato et al., 2000) 35 axtle 45518 35 £Y0 Job a (glankad G35 gla ST L (PCR) Sl e b (glo iy [2S1s 55 Sy oo
Watermelon silver mottle virus ) &\yka lo 843 g 595w 5555550 31 cise g olal 5 348 LgquJ'L&j Cool S5 4 p'ﬁ .0
9 LﬁLﬂJJ B L;YL: u.ibLf 9 Sl 0l u;-“)la MYSV 9 WSMoV ;;‘*‘.’. IR S NSs Q)" ol C,.Jabz;— L;‘j; U,JLM:‘ B ((WSMOV)
A SV ol a2 s e by (gle iy (ST (Chen et al, 2008) ol osls 0L MYSV cilis slaaslasr lulis
9 A rbu‘ jﬁ‘ 9 Uhj.?)LOT 4,:!)1 JLA.}" 9 4\.1);13 )L'a-Lw L.J:‘é) s )‘ LS‘J’ Jj\ 417-),0 A Cbu‘ Quanta biotech Q-24 d.,\.a ),Li_;‘h»jaj}' DL
) s ST 51l Sa0/6 5 bl o5 s e OF jads S VY el s ezl Sl RNA 2l oo Gt ol 2S5 515
Sl oleal G aslsl s A esls 18 4235 0 Ddeay egeed a3 Ve Gles 5 e 5 0SB 509 Ko 53 (0pmol/ul
oSV A s S 53 Gl S5 Sl A S VIO e S R G (555 Ao a5 5 S 43 530 bbb sime S
(’iJ’j (ds S ) A=l Yoo (ds S =) RNasin a~, ¢ +dNTP Y50 e V0 X (RT-buffer) . sSae 5,0 Ly (Slo i s
Selds o aseddag byl 05,8 Sl 51y Al LS 355,50 » 4 (M-MuLV Fermentas, Lithuania) . Sae 3l Sl 5
5 JUERl IS lsn 5 olais @ e 5 LS 305 13 BB sles 53 aids Yo B Ve Sdeas Jaadl s U pllas il da 555 S
oshiea) aids Vo Cdeds gk (G 3 Vi e 5 e (g4 3 £ s Cele KTl s il OS5 el s (3ilas
Vossl S Al el Ao S Yo olg ez 5o Sleds Gle sy STy Ll esls I 3 (e sSee Sl ppazies ('-i)j 05505 Jlad 8
TagDNA polymerase (Fermentas, Lithuania) vﬂjj d=15V/Y0 ﬁjlﬂ Js 55 ¥/0 MgCl ¥ 4e Jo ¥ PCR 10X 3L 2y S

A Ll S 5 ol e T G881 53 (s Ko 53 0 S 6L Vo) sddat b cDNA I 25 Koo Y/0 s 25

LAUAJJ.;}}&}{J J.ALJ 6JJL>- QYW o.)\;;Sobjﬂ LSLQOJ; J-LL‘” L: MYSV Jaj)ou ;J}ﬂ JL:..:;-\ eSS LS‘J" W
o o (Tobamoviruses) s v 550Ls5 o (Potyviruses) s s, 5 55 «(Potexviruses) la s, 9 SSs «(Begomoviruses)

ol ool Y Jd 3 W S5l Sliasein 5 oslind 3,50 S50 .05 S

Sie sy ol 53 (W g 2590 559) SIDNA (sl us s (b3 ezt sl 5l peey (slo oy S5ST5 5 ks god 51 DNA £/ el
CTAB )ﬁbji:jjjg.:dv" )‘M}MTJ)))}.}: g_))}a.pﬁu@lﬁ g_))\)\ °JL‘:‘~“|bL5f:JJ':‘ \/0 k_@)}-’uﬁl Lgk.hﬂdjj Q})J gf &.,3\-' rjf '/Y
wlol L s 4e il 4 (2.5% CTAB, 1.4 M NaCl, 20 mM EDTA pH 8.0, 100 mM Tris-HCI pH 8.0, 2% 2-mercaptoethanol)
—Déjjls Joloes s Ko Nre e S 03 V—@-EL“‘JJJ Wids Lo a5 o8 S 3 T0°C los 53 aids v Sodea e 3 A3 S
O gy NS 5 sk il 4835 A Dde 4 azds 3 53 MW 53 435 0 5l e 5 s S en sl oslas 4 () YE s @) S (_}':‘T}j-i‘
Sl s S Sa mle agds s 5 W Ladds Vv Sy 5 LS ALl Jgilg g3 OT("?Q'V'AJJ‘E‘:“LQ%J‘? dyweds |5
oS .k.:laj al.<§-:> BRSO )"j.bj'l;l.w L}"’; L}JU&A 9 M YA Jfl}\ ;:::J})g:" Yoo LDNA s ‘Jfliﬁﬂ}ﬁ\ =

.(Bhat & Jarret, 1995) A& | 05 2 Jlade ;.J Sl K 00 5 5 i (concentrator)

0 s SKe Yo Ll N s (PCR) 5|0 L o3 =S15 :(Polymerase Chain Reaction, PCR) ;0 i (sle ey STy
dNTPs Yo Joo Vo Joli (g 25 e YO > S s STy Al ol (FTGENE2D Jus L Techne &S ,2) JSGlage 5 ol&zuns
— ke 00 IS e s Sa VO Bl s Sea Y0 (N pe o Ve e L) 228 5 s by ST a5 e Y (s s 0 /0)
5 A2 eslazal S DNA Gl 2l S G ms Ko 4 5 A=l 0 clalé L Tag DNA polymerase (’“"J'.’T S s S 2/Y0 Y e

S ol Jebsn 3T o g 03 A el sl S3 wal b Gilae 5 A el s Koo YO 4 ogges T L wped e algis
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Sodods o gaebor 4553 00 AU T Sdeds gk 45 48 51 KA 4 To 9 s ) Ol O gk 453 AE 4
&= bl sk Al eslaial 4ads 0 Dl 4 s 4 3 VY w2 O ol 50 adds ) Sl gk a3 VY B Y
SRS O s S 5550 05X TBE il s dulesp psecdl (s5bm 1V/Y 58T 5 55 L&l 555,501 RT-PCR 1 Juol-
Sl s (Sl A ety ISl 5o 5 bsloe o3 e ol Wl 5 WXk U s STHLL RT-PCR (slaos 51 3
LA_,?)'L&«T Shelas e Jlasl gles .43 eslanl EcoRI (1 pg/ul Lambda DNA Hind TII+) J S50 O35 SLs 31 RT-PCR &Y ams

sl okl V= J = 53

&i}ﬁw‘)b sslaiel S0 k}.pw‘} P sth;)LGT L;J:S_,LLS}; QA}}A)J'JJ ch: -\ d"-\?
Table 1. Name, sequence and nucleotide position of the degenerates and specific primers used in this research

Primer names Primer Sequences Virus Genus Tm C’ (bp) References
Nib2F S'GTTTGYGTIG AYGYTTYAAYAA Gibbs et al., 1997
Nib3R 5'CCNGTYGGIAGITGICIACAICT Potyvirus 58 350

TobamodF 5' TKGAYGGNGTBCCNGGNTGYGG Lietal., 2018
TobamodR 5'ACNGAVTBNABCTGTAATTGCTAT Tobamovirus 62 880

CMVCP-F 5-GTITGYGTIGAYGAYTTYAAYAA Rizos et al., 1992
CMVCP-R S-TCIACIACIGTIGAIGGYTGNCC Cucumovirus 57 675

primerB® 5'-"TGGACYTTRCAWGGBCCTTCACA Deng et al., 1994
primer181V S-TAATATTACCGGWTGGCC Begomovirus 58 550 Rojas et al., 1993
Potex1 5’- CAYCARCARGCXAARGAYSA Potexvirus Gibbs et al., 1998
Potex2 5’-TCDGTR TTDGCRTCRAADGT 59 840

WSconlp 5'-GTCAACTTTCTCAATTTGTTCATGCATA Orthotospovirus 62 420  Kato et al., 2000
WsconSm 5'-CTCTTTATCATACAT(T/C)TTGAACACAAT(C/G)AC MYSV 62 420 Kato et al., 2000

oaleul .L.A).) \ )J}ﬁjjﬁ‘ d) )‘ Lh@'\.l}}b S)9e g,\_.,lj:;'g_: QL'.E& BBy LS‘J” : PCR J‘QM ‘5}\.\» “ﬁju‘g J’J"é"}&‘ c\"’-ﬂ
590 4l iSG asks .23 S 13 eslizul 5,4 Gen Ruler TM DNA Ladder Mix (Fermentas) JsSUse S b )55 2SI 5 5o A
A gl pall slisle oS S el s 5B 5 (QIAGEN) J 5 gl Al S Sl esleal | ooy

Sl et an g &S L5 4 .)T.L;wu; 03 LB 5550 (ol ST ladad (U 4S5 sl 5 s ka1 g BdS 6 Bal 5 s
eL<J\i 53 el Csas sl 5 g s JIg Lol Gl 3 nd DNA wlid e oy sl s 8 Jlyl 66 b Y Lcssl s
A5 anslie GenBank s 552 50 (glacisl 5 L BLAST sl LNCBI _sledb

slacisl 5 6}@;@";){’.& (Sievers & Higgins, 2018) Clustal X: Ver 3 J\J-élrjj Sleslanad Liled )l e 5 S sl 5wy p
Sl b ol wlis do)s 5 38 15 anlie 5,50 GenBank L3 3y 50 slanllr a5 sl 5 b ol a5 348 s
3 AL (Tamura et al., 2007) MEGA 8.0 )\J-Alrf' b g by e glai,ls Sy A ad (Stadejek et al., 2013)Megalign

23S 15 ey 4 s
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Results and Discussion oy 5 s

WIS I rj)LG 6‘)‘) )l:.& ‘SLAAS_” LS"-:-’:"; Olasein
i SRS St (Sl 51 esls edle a8 sls 0L 528 Cilin bl laabilS ) Law gl L;)j@}_ 5 e Slaslis
S s S 005 SLaaST s ISBL oy (S5 35 5 4y skl SaasT el Gladisad 53 03 s b e s S
Cj_«.? J_:jbu (\—Jg.&) .lejf odalie v.:w 6\)‘5 LELM\S)J BEl gffv uJuLa &aﬁj L;k.i.&.b cl.aJ? u*:i;? S99 ¢g§j ;ﬁ.:.d} Li:.:‘)jﬂ
e slreal s i by e sla ST L baliz s s cnir 0 Ll Olosan 5 bl [Sa 0T pts 5l Ol gl 5 23l

LS edmlis L&‘U‘}N)‘ r‘JS@A)J Jajbv.a L;J}H) Jibjf O L&Jﬂf LSud}A‘)TLJ:JUL:jJJSbJ:; RESNP=EES) é‘)&)l.w?
I 53 g Jolo GAS IS B Bsl 5 s 5 oWl

Sl i s (Y =J i) (WSconlp, WsconSm) Ws e s 53 9 5 55 55550 0 g S5kl cir &l eslizad L RT-PCR oSl s
a sladsad 3 lalad ) (Y= JSK3) L 35 ol LS)JTC*-? baaisad wolad 53 sbcis £V ol 4 Sladad 255 NSs O

(Y- JS8) Lazs S o alls

ZB 098 (S 9) L;JL )jjg.vj.l..-‘.k.i 6}3}& rﬂ)&&A (pruw“.&]&.&) LIJL&)J') ))MYSVQAA}JTC. sativus OL&L;JJ sl odalie v:y& -\ Jﬁ

Gty ) st o g 555 0500 538 slaasd (IS0 ((SUS 5 51 il ke 1L (dng o el 1) Sl s 505 Sulige 5555 slaasd

Fig 1. Symptoms in MYSV-infected C. sativus plants from Bandar- Abbas (Qale Ghazi region) include: A. Severe ring spots
and tissue necrosis on fruit. B. Yellow spots and mosaic on C. sativus leaves (Shiraz, Marvdasht isolate). C. Noticeable
shriveling, deformity, and water-soaked spots on C. sativus fruits (Bushehr isolate).
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@jcv, o ol 4 glaw ad) e dals Ol yeas 4505 ¥ Gl olS SIMYSV wos JT glawgas Jols ) 7 5,87 J5 s RT-PCR 0 4a5 @l =Y UK
Ao G L i 1Y Jab w Sladad o3 JT slawlaz 55 (C clacSals) i a3k 5s (WllS 5l e

Fig 2. The results of RT-PCR test on 1% agarose gel including samples infected with MYSV from Cucumis sativus plant, 2
samples were considered as negative controls (apparently healthy samples collected from the field) (C-). Fragments measuring
420 bp were amplified in the infected isolates.

Slalr 151055 sla JI5 dldar ilacin, oo s 8 L)l 5l aa g &S0 0 oL I8 Gl ediled Olsm Olial o
bl ol dls MYSV Ll slanlir a1y calid o 2oy Sl glamlis i o sls 0L NSs 0 5 o b s e Sl !
Cucumis 0L 50 :HNTG alu> ¢ (AC: 0Q_784918.1 - ;428 5IMYSV wlus o |, (JAA/Y) caalls oy 2o IR-ESFNT wlu-
:IN: Kar: Cucumber 4> ¢ (AC: 0Q_559640.1 L ;428 3IMYSV wli 4 (JAN) Caalls o 2o IR-YZDMI 4lie ((melo
i (AC: HV_507887.1 :nl5 5538 SIMYSV alir & (JANA) Cald o 2 IR-BASGI wlis (Cucumis sativus -0\ s 21
g (K05 53 adss K s oa LS s IR-BUSHBI 5 IR-SHZM3 slaali s (Cucumis sativus -0\ e :JP201155903-A/3

(V= JS) s 8515 bl slaglir 5 il sy

Sl DS Dlsls 5 Dlyslo w43 o sasny ALS sls s 2 53008 5338 e ales bo i8S s (el 3 Ll 5 aST L 1 oy
5 Ol s 2 53505 Jee 53 383 lolid (slaelSins w gLl Wl (Bl 5 s s Jalse plols Jo )l 35 g5 B J2S
3303 555 Wl () 6008 ol 5035 a5 3)5m eS LIS Sl e a3 Jaild S b 5l sl adal 3 e s s
ol S s &3 A amd sl e Sl e | S o oo & ST ol e glia 5 ALS Sole sla s s alBU 35
3 o5bs s Sliolen Jalse ST, s e 50 S 4 ar S Ll e Wy el e POellcas 5 sbs Glag e
o3 ool 53 ol sl e s 3 el S elge nl Dol 5 gt Ol S e Sl Sl s (55 o s
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Salehzadeh, ) Asb o OF Slsee awls 5 JWEl oy sy Jobo bl oS o3 53 OS5 sy gla Siles 228 (sl
23 sles Jelse 6800 a0 S S oo adalie 5 55 e 5 5338 3 (55l OLLS s S el W 5 bl l 2 (2018
Ol 0 53 GlallS Sl OalS (55 53 s (B Slew B S 55 (s 5 b Sz 5500 (515 pi gl (53l OLS (6,
sl ol e Sedbl il oS |z ol VL el (glls Sl cpl s S plamil OLsablS g s 0 by o 5 S

Al e Olnl 55 ol Liog 2 5,5 48T s s alen 5 E01S

55] 0Q784918.1, Cucumis melo, China
IR-ESFN1, Cucumis sativus, Iran
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Fig 3. A phylogenetic tree was constructed using a 420 bp fragment from the NSs protein gene of Iranian MYSV isolates,
compared to sequences from 16 different GenBank isolates. The maximum likelihood method in MEGA 8.0 was employed for
this analysis, with a Tomato spotted wilt virus isolate from Spain (AC: HQ 537114.1) included as an outgroup. Branches with

bootstrap values below 50% were excluded. The tree displays information on each isolate, including accession number, host,
and geographic origin.
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