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ABSTRjTCT

Pan.\irLr'es arc d.iined bv ha\'lng a lioear. single-strandcd
Ll\.\ !cn.rJr. Ihe\ inlecr both \ertebral!'s and inrerl.bretes. l'hosc
origiir,tlins lronr in\.nebrates are call€d denso!irus€s and constilute
iheDerso\irinaei btarnll) $irhin thc I'ar\o\ lridac.

lh. n!,jt oi diliirerL biol,rgic.rl, biophysical. biochenical
pNperi;e: ii ,_erle1ed. Lr pani.ular. \e iocused on the g.ear

.i\iriin iiihirr g.rrnri. or{ariTation ard empha\ized the genomic
tr"\i. 1L,r iLnher .lassiicarion oa thc iliflirenr spccies of .his
subinilr.

\ hener underilafdir! ol rhese \iruse\ could pro\ide lhe
nrein: iL\\ara: u n.,re -tLrJieioLrs use,rldcnsoviruscs irr biological
!o|lral,li rr:L';i fjaSlS.

Ke) *otds: &,,-'!r,i/rrj. ./errolii'i/tae, pana.tiritlte. nolecular
tiin trrn., \'ii* t^I),tr r
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l.INTRODUCTION

.,\ll snrall non,cn\eloped ilosahedral virusljs rhat conlain a
lirear. single,slranded DNA genome are classified $ilhin thc lamil\
P:r\,,ind1J lr,e p.n.!ir .,c. ,r r.\en(L.hr..\ ,...,r,, ,r,,,,
sc\eral spccies Lrf ]\drropoda. iI pafticular Decapoda (shrimp!) ard
Inlccta (nrainl_v- Icpidoprera0 inseers). fonn the t)ensd! i[i]rac
sublalnil] (lijssen and Bergrrirr. t995. Lterpr_.tn and riissen.10001
lr rrcr "t , < r.'. r,rr,h, r,.pL;(. 1...-,ri ,ra.,Jer. r.
c\pectcd that the r.al nunrber ofdensol iRrscs is yen large ard thai
.ir. .' j..nt. .t etr., .t,. fir,al Jr.r-.our.."r .r,J
propcriies .,1- ther. \iru\es. illcmbers oithis gloLrp *cre origtnall\
calicd Def$nucleorir rirusrs iDNVs)to describe ihc characieristic
1i.r,n"r ..1,r.. .\r, t\...i\. ., tr.1,,4,..pr,..1 : n, J.rr.t.r..r,r,_..;,lr.,g< ' r,,,t. .l' '(Lred.(tl. n?.rni.,ire,rrrr., \rnr-.-i< ...//. 0oi, llr.,In- "",.r t-.qrc.rh 1,.,n. .r ,1r.".,, n,...
.r'l ln\erlLl.rar( , u-|rr tl.. rhr, .rot.rr,. \,,.n...t.1.1
Il,rc( cLi,crd. l\( ^J',r,r. B,e,,J.,r.Jr rr.. .. lr.r.rrrnr,,B.rr.,.r,
..rrr lrl'rrr'. .) r8 )

D\Vs are idclrifieLl b),r l\lo-lcltcr abbre\iari(u oirhehnsl
name- such as CTTDNV lor lhe DNV fi an Gltet.io netto llLt. ilb\ a lhr.c,lercr abbre\iatio,r (i)|c lclrer nblrr.\iati.lt oi.ihc lenus.rnJ .\,,-,Ln(. -bn,(\urr. ..t tt.( n..re./ t.. ,r, ..r\.-.,ll,t $,,,. .i
l.:.r- 1,',. .-||.. ".-t.ir. r ,t,brr\ rr'u,r. ..,.t -. L< u\\ . rr J

L.\ lu tl .iLt Lli.\pt1r \LtliD:Ny t antl Lako -hi ju./,dnr (1t7,t)NVl
\ I l,\\. J.. !.rtrrJ tL ./r- o\ J ., ,,..r,. rLflrJ:,r .._ J -.rp.t ..t. p*l'.:r,.: ut ..ti.(r . r.-r<,r.rr".d

D\ \ n'. lJ". l lt. .rrr. r"rr rn. .,rrd,.,/Jt;. n,.t.J(r..^\ r;:.,..,,.,,,,.,
tr,. n, r( . ar.1l llu.)rr,.cu,,,.\.n\Dr.,,rf,",,i,,,.._i"f 

"r,.:.rdll\ JJNJ\i,I... ..E.r.l.r..t<J rc,.rJjre r. tr,.t , c,lblophlsi.rl. biochemical or rer(rlocrcal properties. cLr'rreuriL..Ii..,r'...r. "r. hd.(.r . , Inc ^ rrl,,,..i., r rd crpr.,,i.rr .rr rr.gr
ofthe \ rrl !rno,,"

r.l. Bnnogicll properti€s ofDNVS
1.1.1. Gcographicat Disirihution

Den.,'rrr'..e. ..ru i.Jh rJbc.i,t(.\ d'.Ib,r.(J.,,,urrr-lt L.-Jr
'pr.tc.,la,le 1,. I.rL tl . D\\ $.,..ut1t.J rr ,."rc,.rr tott r r_
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Ianae ofthe sreater $,.a,xmoth Galleril fiellotleltu (Me\iatl;er d
I'ro,) \..o\eqr.nll\. ..'he. ..lemb<r. trlrr. n.r.lr.,inr< r<<
isolaled iiom irsect orders Lepidoptcra_ Dicttoprcra. Diprera.
Odlrnata- Hcniptera. and Orlhr-rptera, as \.!eilas tiom Crustace; and
Decapoda all oler $e \,"o d thus pnx,iding evidence cflhe ubiquil
of DNVs in thc ph) lurn of Anhropoda

1.1.2. Hosr r.lnge
\s reriev\ed b\ Fadi;re (1996) and Llcrsoin and Iiissenflqo(. | \..1..dI' n. ,r i .. .,,!r I L_r\\. inJr.ar.,

c.)nsiLlerablc \ariarilln. Th. GrrD\\ . a'.,D\V and.laTDNV har,e a
h.,;t nnge apFr:nth rcsu.r.i.J tur Lheil orisinai hosts {Ciran. 196a,

. . lr. r.d rr. .. ., :oE- 1. ....r., . l.*- DN\..
.,.r rr ,.pi.r p'-.r. -re, L,.rlcr tu.r .nr,L.. nJll,\\ L-n c'.rr(./r I.,.r. tl_, ,._ba,,.,., ", ,....,,"t,,,,r-t t ) tt\l_..- tt-ta.r,,t Dt-.,\.. rLl.r.v ,

oleritet,\toti it\ilo Spoltaptet..! exigutL. _\potlaprra Iitora!it
bur nLI ir G. ze1lorel/n (Rirers & Longworth. i972:.Dia o. t9;S)
Similary. rfe l1/DNV is inlecrious 

"tt)t 
Chilo o_qdncntntl. G.

1t)cllofielio. Os0.ui.t nuhjloli.\. p!.hto?horLr gLtsst:piet/u. .Ses nia
Lt.ti.'l. S / tardlis. S exigud. ,,lgroti! D\itat, .1p1rit )it{eb ,l- . . -, ,,,1- t . 'u',,.-. ut.hr rrt4tn.t rh-1,,1 th,t, -.p_.,,1 ,:-L B
llt i aitl IIelirotltpd.trm r,q.rd (Fidierc e/.r/.. 1999: El-\fergar,,r r:r:^l ,.: nlir I r^ rr r.i. .eq.cr,.e..rnt *.,, rc o.;,r,,...rr,,rr

tL,e i/-J\\ \(r. clo.L \ rcldr(o t, , ;,a1,\\ (",0, rcnl r\ ,

iFidiere ;r rrl. 1998). Thc,rltxe relation.f,ip i, i"1..*iirq.ir.;ii,;ll
' - le irrl\. (,,/J\\ D< r:,)ruro"pc..i. ... t.lr.,l.-.1 . r7J\\ . p.,r.p.tii.c.nd rjJ\., J Lge ,rn,c, ,,r

lefid,rprera priti. lhe *riking dift'ercnces in rropisr;retated to the
ihon ieqL,.I.e dilterelccs ofleled an ideal slstlrn to siurty tlrese
s.qxen.e-ixriiori r.lati()nships and the allolropic rletenninants
(Tiis:.| er rrr.. t9!8) The host raDlle oil t/l)NV e\relds 1(rI's(tkllrt ujlutiit! ald Htji.lhi! _?ed (Suncr, t9I) Ihe hosr
ranSe of lhe P/D\ \ *as sho$n ro crrend ro al lcast lbur r)lher
specres ol thc ge r\ lie)t|ldji!n1: p. ometi4lnd. p austrdksid.! p
trdt'1ea a^d P. ,..t, " . ' ,,.. . I --,. rt,( t,o,r rd-tL ot tr\\ .

infeclilg mosqriroes e\rends t.. difi.rent spccies. Larvae of ../
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,_tthl,i.tt. -!p. t,,,. tt-,t.__ Ap L t .,).fib. )?rt., v i, rlrtu,, t?Jc.,\ 14\\_ , ttt t tltut?,t\ a,rd t klt,. t.! uat,t_ ,, ...c rll .u.cprrhte t. z-r.,. rrrfc-tnn $ilt l./.,)\\ .lcn(o.,J,/ r/ "rj;.ii;;;;;('irio ar€\l lrum d .r rnn,c-t \ :,,.eLr(d relt I,r( ..t.rhc r o lo t,..lI: nr t

llll 1.j:11,, .l'",.d n. h \er\ urror,<n;J ro, I ".."pa ,no i.

::,:::,,,,, -'",'": 
, H. '(..u ,/ ,//. ,roo, in r c .a.e or,B,./Dr\ i,LrcrL ts 1u rlctndtio.t L,,n.err.n- .r. :r^\.- nrccIl\.t\ t, .thet

:j::'1.: ",'-'n h''$((r tr 'u andrhe p'-t',t ,a,'',,,,*'),'..,i".
rnrL'. r"r,h. .nuIbern rld-,ariJn. nr,e.;(.ltLr:., ;,.r., U,",,,i.,I.uii,. at n. Lti. r. i rcrq.r o-.c-,. rtture,. r. r.,c.l.rnnn.rral.^ thorthe \uscettibjlill t.. DN\: intillion, \rrlcd i.rom one strair oisilk!)onn. ro anorier and rlrar resislafi inairs coutd be selecled_\r.r,'nt, th. <., I,.rr.-dlt.. .. r. ndnr iJ',,..n, .1,ar1,..E\\,aJ. dr<suceptiblc to BrrDN\, :. -\tm.rsr all srr.rns iusleprrbte for B/,DNV-
1.."^.^ 1..i",., ,,. A,rD\\ _ , d..-.Dr..!.,,,\. ,r,,,i,,,,....i,n,,.
:l-"1' , *. ic rrr,.. c..D\\ _ r\!rr. .,x_, \ murc ,rIflcrrrill'Lr .. lq( .( ,-...e r ,,.rD\r ir,rcrtr,r,, ra, b.e.rinlesligated 

. roLl it ilas eskblished ihat tor each virus thenonsus0eptib;tilt isgeneli.ell\ coDtroile.l t

'', ."', i' L.,r r "..'..: . n.. 
", 

,'nl.'.:,:::;:')J;:];ll,.,:
l].: 

.l:.,,,: : 
. r,,, rrr, r"i ,. h.nr ./\Fo,,. r_, r,hc r, .,...r,iur"e(le. , .r0(r r. :,\,.iJ t,\\ .r.i,,.,^rr.r ir. .*,.,,f,r,, f,.n.rr"i.

]li] . , :,,],; rr .. $.nh -rcrrrr. nire .r_rr ,r.,pi,. ,r,,., hl:i
l^ljf:1..-., 1.,'r,(i, i,c., r-rn.. r)\\ . .,.,., anp(:,,,., b( a.,. ru,rliir(Jrc f \e-l(lrrdle\ u. t, drndl,. ;tn t.,din : n nr, t.. \o fJtlr ,gr rc

:lr::l , ",' .d:':,:l:1 rirrr,,\\; ,j in. -,rra,,o,, , , u//u\\ . J ,\\ .
'. r,\\. J,tJ l//t)\\ to -.i!eu. -..,r^:r., .p.,..1c., _r,r anr..-r.r(FddGre. 1996r (;;ran. Iq66). Similin. Io reptication ol,1alDNV
c., rl,l o( .le.e.t,,r ijr In.rku\ \t \- , I r_a U,.\l . c ,. . r,.r rr,t.rrnanHel. !(ll5 (l^U\srr./,r/ qqr I

1.1.3. St mproms
The densor iruscs .aLrse latal discases ro their hosts. l-hc

:):jl:jll'. :f ,l;lDnr,. r,rre*ions a.e .t,,1,.,"',r,,,." 
"i,r,,bNii\Aq Llt: \ltLtta.t .,"a r,lOrf ini..,i."r..-,^ ,uo,. ^ -- 

. lAntarlter("/d1.. lqh:.
LT,;::ill,:..:.,.1.1.1"" 

_ "r rqrii d."","-,ffi#;g;;i
are anoreria ard Ierharg] ibltowed by flaccidiry an;,;;l;hi;;',fi';;
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nNulling and meranorphosis. Durirg the infecrion, larvae become

\\htlish and progressively parallzed. lbllo*ed by a slo* melanization

(\'agrr !1 dl.. 1966). The coclroach 11. fuligina.tu int'eoled $ith the

P,IDN v displa]'s \erJ characlerisric s) ptoms. Prior to the dealh, lhe

hlnd leg: arc paralr-zcd and ihcir moYcmcnts uncoordinated

lnrcreiingl). lbmales are pa{i.ulary a1}ecled lr} rhii DNV (Su1o,

l9r9)- The abdomen is srvollen *iLh an h)pe{rophied lat bodl-.

crlored orilky $hite in contrait to $e brorvnish+rhite tissues obserrcd

ir ar1 urinficrcd cockrorch. Nlor€ lhan hslfofthe inlecled cockrcaoh

de\relop ulcers in llre hiidgur by a process ol accumLrlation of
henrocttcs around irjured hindgul epirhelial cclls (Suto el.rl ' 1979).

Somc other D\Vs produce lunror lcsilns in dre illtstine ol their

hosN. T!picai tumors \tcre obsened ir heaYily inlecrcd slug

caterpi,lar pesiri of oil paim,5.fusca and a ?:r//.7rea lMelnadier !l
,r1.. 197ia ; Fddiire, 198,'r). The midgLlt cpithelial cells of diseased

lanae u0dergo iIltensire proliferation and thc progressire thickcning

anr! opacity of the gut wall \creens ollthc inlestinalconlenl ln the

caie o1 (1. t.rnd,?d.7, the lar\'al coll)r changes irom SrccntoyellJ\\ish
brorvn and the transparent gut becomes opaqrre (F6didre. l98l) ihe

nlmphs of the SNedish dragonfly 1- rirlr,r infcctcd $ith l.r/uDNV
letonre :luggish ard tlac.id. but thiirc is Iro olhere\lcrnal signofthe
Ji:.ai: (fharpclrticr- lglg). \\'hen silk\\orm larrae are rrrlected pal at
!ii:h BnrD\\ i. th!\ Lrsuill] dic aiier se\tlr dals sho*ing bodl

rltr..idrir .! x q ajri rigr lh.3linllntal!an.1 .l rhP,l;i.,se.l lir!rei:
!al. \.11,-!\ n :f liiil. ,rri.nrrL ..iI3nt (Shinllzu. i9'j). Nloiquilo

.rnr. ,n.-..1.J v,rh D\\ +.hibii 
']n-,prLlnis 

ol paral\sis.

Irle..iiin:ri\. .].ipii. the j3.l',rf.'\i'rPrihrr .i'l:.t in the no\quito cell

.uliur!. rh: D\\'i i'',laIeJ t:fn ..ii li:]e! frr'.d nr be pathogcnic tbr

l'rtqLrli. ianae b\ Irlr. irii:riri llrLiis.i.rill. l993l O'Nei1l,ri

,:l llqi: B relr !i .rl. lglrbr B!.h ik] .rrl., 198;') When Jirst

in\r.,. ianaert l ,r!'irl'ii \\.r. rntict.J \\idr lrlDNV. the slmplonrs

,rl rh. Ji:eai: :rpfl.ar.d . :rage l\ . Alii.ted lar!ac lost their mobilil
and hun! n-ar ir. Iite \aler iuriace. lheir bodies \!ere disloned ard

cuned. The) Lnsl thcir prgmenlstion and erlribited a whirish color'

These s\mpom! ippeareJ on. da) befLrrc dea$ (Ba]rcau r,.r/.. 1996).

l.l.l. Hiriop/tholos.\ ds5ocialed qilh D('nsoriru'es
Most D\\ s Ln,-$n so iar are pohtrt]pic in lislue tropisn. ln

,1r.Di\V. DrD\V. GrrrD\\'. t-1lD\V. P,D\V,.14eDNV and,ldDNV

I
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,nl.c.ror.. dlrr,.t.,'l 'cr'al lr''1.' d b'a\ lr'o Jcrrr'r\' (er'tr'rl

]* .,,,: .r:',. .:', :, I J rra-rr(dr Lcll''

lli,.'.,',;,,r,,t"..'',-,,,'1.''L' "<,.'''"'" o"rrrJ' "r'u 
n "l rrr'

.:;i ::" :.. - . -',r. .'.t r,r' r:r (r'rr''rtrr
i;.,;' '; , le80: \lernadicr :r ':/ leirb: chio rr a/'' le85;

r :;.:1.'- :- !-': \r '' -r( " '16r' \ JLo 
.'

nN\'. 'Ir--!.rj- " "' \ 't''' 'r "r'tl'nlr

;--;,,.",,' r''-.',',.,''ct'"rrridr'r'prrre'r'mr\l'\r':rJtr-
.,- ,o- l..l _t onb. nu.r,ab<"''l" n ('l

:l he hi:lL.parhological aspects ol DNVs intectioni are

.l,".r..rltri. The nrarn lcsbns occur Lntheuuclciol inlcctod cells'

, " 
"' 

- , 
".."';" 

lr;4,11 '\p!rrl fh'cC 'er1 tuliJ'] J'rd J<1'cl]

.,"'" o-' 
-.'.,,.rn'r",.r.t 

i'Lr:;'n p"'ri"' \rr'r!i''r'''r/" loht I l'
.r,. .,r.ntt iri'.t r^'r'. rn' fi'r r'" prrt'ul 'rt:rl 

lra t-e'o'-rt
;,,-""fi. .i ,fr. tal body. A vol miious dens' homogencous itructure

;"*,. rr .,- ' I rr,( i',... td . 'r:l'i r 'r '' 'r' J'll' b(c'r'c

,,],,,.-,'.,t''''"'..r,\rr'J--'LlJ"''ro r rrrrl(rJla' r''L\\"'
riiir.i',"...:.0 r..,,'/'j.. uJr'|<r? "\' - 'F'cn'o:r r':'r'J
i-a.'.".,'::.,.-'','. \" r: r:. anpn'r-d rr dr' pr r'-'p:l'' 'r'cll'

,;: : ;,J. rr.. ,.Jar'e"r-'' rt' r"l ' Jrn 'r Jrl'r'rr''

i.,,.-u ,,. ".. fa"'r-.u ' ' r'o' 'l'"r-rh"l s'Jrl rrrdrc' '' trr(

n,,uruL ...'r.t,.r.r' ''re ll s.r' Ir\.'rJ$'llr"l,]'Ll\\- ''''$ed
,;l'.,,;"-: ,,.:;." r,Lrcl* s''c " 'rc InJr' ' I r:'"(' "' lr'Jr r- rru.n: r

"r.1"._.li 
,1" lasl stagc o1-inlcction thc dcgereEied colufinar ucils

.'"'r. lit"r*,] inlo nlid"gui lumefl (Se(i & l$ ashita' 1 981)' In lhe c'rsc

J i,,,,liull: aln,osl Lic lu" leatures \\ere t)bserlcd trrrder lighl

nricroscope (l$ashita & Chun' 1982)'

1.1.5. Lltrastructule of infecled cells' "' i:f"".i.*"i"l studies ha\e le'l lo I cornprehensi!c descripliorr

"i,l* ",,t].,-"r..i..i 
ON\r int'eclion iir lnl\alti\\nes ol (;' ltllo'eLla

;i;:'.r ,;i. tqor, r;".'nna r"'lak 1er6: K:r$a:c er '/'' 1990)'

\r,. t ,'i ,1,**".t"*l 
'hange' 

in dll'l)\v inleclrons are ohser'"ed

;,; i,' .. 'p.a ' o rl<rru'''u' 'r rLJ')r'pra{n dur,rgrhe

;;'' . ,;; ' r '' ,..'|, , ' p' '' rr' '" .e' d''rpr(sr rnJ rr'' rt'r 'be'

:.i" f,* 
-;ib".u,,,.' 

an.l the l'ornrati.n ol rnic.obodv-likc sttuciures

,.iti"t'fr(r,",f,. "".",uialion 
of snrall sphcrical partisles ol 1l lL1 20
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nn inside the vcsictes, increased. lhi! srep coutd reprq,..

:l:ilrl"li.,l and rranspoft of viral proleins io th. ,u.ll._r,r.-<,.. nE1,(1(ru(hn,r,ir,,,U...,,,...i"^-..,,":,.),':
L, r.renrr:t(rI IreJ \r.n( -hr rru. r" ru. undrrg.r,n1p.nr. 1.r.s alco,,ptrnTj br. a segrcgatiorr 

",, ;i. ?u,rii,"i''li.| ].
:;1,,i" :ij. .( re.tJ,p,,,r ror rr,.,,,,,.,r,.po";on.o,-..,--
rhe,i\nrhes;s or aourie-srranJ ;ni.;fi";"Jil:,;.:'.,
:]::1ii:"i']r:.: ]rogrnic srroma appcars ll) croscvicitr,L, r.n-.re tL.. \s rhe irre.lr .n o, ",...;,";i. s;:,,;,;;'p";1.;, -'
lf.l.:1. 

-:-i.:..,n,;\ -,,,rrrej:hn rJrp.ni,,.r \,<-. e

1.2. Bioph\:icat anrl biotbtmirat proptrrit.r
... \..r1\r..\.r br Lur.t-\e a, , v--,Jro 1r,5.( r Jc,r-

1 ""'.D\\. -r: .rrat ,-.-t., rrrn ." u.",,".* ,l-r,. ,(Ii\(t.,p(J ,r..,tr(J a p,,ni-ic

dJ\ '., rI < , rr:rr,L drc d,.L,r D,(J ,-,,:i- ,". , ,,,.!.,, . .rJo .r- .. -r'\rd..,r,e $lro,e nrrc.(U...r.r l.r,r,,. .r r.reJr l.\D(rLr,r)h\ h

_-i, ll I,l. llli," ri,i"n"..p1... or,,g....rr, 11 rr;;,i-,,e;. I'arru lrrJ.n\lat rn< r:rdr Lrr,.cnrfJlio,. lzLr. Dla.c n,.i,,c runJ, ind tlre rtLrlotui r^,hc r,.te,,- p.r;pr s,. 1 1--.
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\rrr-- sLrdn,ied U\.\ $rr_ r .r/< l'en\een ldrrdbl'.h rlrecaf ill

-ol,.;1,.': l. , nlrcrua p.llpep:Jr'. r'r'<:rl \ hel$eer 'UtrnJ

100 kda.

1.3. Nlolecular characteriation ofthe genomt

It is porsible ro leparde the molecular anal-vsis of 
"irus

genornes into Nio rypes L,f approaches: (i) I'hlsical anal!sis of
!tru.rurc anLl nuclelrtide sequencc (esserliall) perlormed l]7 !i,o)- (l)
Gcneii. afallsis ol the structure't'[nciion rclation\hiPS olrhe intact

\iru! genL,m! rnd ils indi\idual genetic clements (usually in\L)l\ing

anali !is otrhe \ irui phcnrr1\ pe i,r r,1?r).

{s Dcnso\ iruses c(\lstitul! an increasingly diversified

subtanlil-\ bascd on the slrurtur. arrd the orqafization oflhek genome.

a ne\\ ta\ononric rlrrlclLrre \rs proposcd (B.rgoin and T4ssen. 1998).
'lhis sublcmil) hds heerrsuhdi\idcdlntoLlrr.cgenera$hichcanbc
clustcred inio lie l\p.!. lhree I]elongjns to gerus Denso]irrs ard t$o
telonging ',il !.cnirs lIJrs\ iftri rnd Brer irle rrs'} iru' (-lable 2) Ar

sho\n ln iibte (l). ti. il,rs.iii!3!i'-'n \ar bas.d onr

-The sizc o1 Lhc g.n.rr.
- 1he prei.n.e nlltbs.nce,rIlhe in\encd tcrminalr.pea1s.

Ihc 'izc 
oi rhe c\rrenili...

-Gc|onric organi4lioli. xmbi5ense or mono:cnsc.

N,lodels cl rcpli.atron.
- Iranscriprion and lran'larion.

The gcrronie ufl)NVs conlains l\\o iers olORFs (open reading

lrnmes) codillg lirr NS (nonslnrcturel Proreirr) and \:P (slruclulrl
prolciril. reipccriveh. Thc !:real \ aIi:rliorr ir Lh! or!.aniation arrd sizc

of thcsc ORls indic.llcs also a greai di!criil\ in lheir nxxlc ol'

.\prcs5ion. i\ll lhe mcnlbers ol lhe 
-!.enrrs 

DcIsollrus (liig I)slurc
the properl) of ha\i gthe \S and \rl'j genescqual!) dislribuied inthe

5' hah,:s ,ri Lhc n'o eorrrPienrentan nrands As .x.nlplified b\

GniD\\ . thosc inrcc!ltrg l?i lolri],'d lsubgrouf' A) lhus lar e\hibit

an idenli.rl ,-.rg.rnilalion of thei. gcnonre. Three ORFs coding tbr

three NS pnn.inj are prcs€nt on .roe s1rt1l(]. the l€li-nrost ORI: orear

the i' extrefiit) ) being in tiame $ith..ll]d jcfa.ated lrom the largest

NS ORF (l\S1l bi onj\ a TAA sop codolr. codes iorNS3.-lhe
sequcncc of thc third ORF (NS:) is o\erlapping that ofrhe largesl
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Genus Denst

a

b1

.l-trg. gcnonre 5 -.1.0 kb
I d.ge I lRs. b.rh {nh flip .noF orental,ons
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Disrincrnc fropenies: spli.ing srrhin vt, mRN,,\
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- f.nr \lrucaii.l prorciirs (lt.5r. 6,1and 90[ Dal
- ili.| . ., ..-: ..:pr .do . pt;.n- \. , .
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J IIR
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Subgroup C:
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ORF a,rd sl.rt! I nucleotides dounslreen oflhc in'rialion codorr of
NSl. .\ iinql. lafge ORF code\ lordre fturstrucruml fol)peptidesor
lhe cornplerrentar\ st,and. Ir the subgroup B. conrailling ,j.1DNV,
P.DNV arrd PrDNv rhe len.nres rlifcr i.xn rhrt ofsubg.oup A b].
thc prescncc ol n\ (-. o\lj.lapping Olllis on one slrand, each coding
vera likel\ lor a iingle NS protein- a|d br the VP gcne coding for ihe
four slnrclLrral pLrl\|eprides on dre conrplemetary slrand $hich is split
inlLr n\. readinr lramer Th! apD\V issofartheonh- represelrtatiye
of sub,groUp C. (ln cinc sLranrl .1-it5gcDonret\\oo\edappinggeDes
code ptubabl\ lor t\\o \S pro(cins. lhc coding seqLrcnce ofcach genc
i: splil into r\\o ORIs. so rat four ORls disn.ibulcd rnthethree
rcading fi.1rnes presurrabh pafticipai. to yield thcse \S proteins
(Uer-rioin and Ti jssen, 1000).

DNVs bclongirrg to genera ltcrar ir.Us and []rcr,ideDso\ irus (Fig.
I t sharc $ith thc \crtebrare Par\,ovirus a monosense organizari,:n of
Iheir geno c- i.c.. the seqLtenoes codiDglorNS and \.p proreins are
l.,.ated irr rllc iell and thc righr hal\cs olrhe sanle strand. respecti\el!.
In b.th hcravirus aird Brevi.lenso!irus qenera. iwL, o\ ertapping ORF s

en.ode for t\\o proteins wilh lh€ Npical nroli* ottheNSprlteins
shcrer\ dre stfltctuml protcins or-iginate lrom dre righl ORF. bu1 rheir
i1ze. lolatiLrD aDd requence drfler cousiderably.

A shared characteristic ol rll Pano!iruses isrhcpresenccoI
scl( prirning hairpirs ar lle cnds ofthe gcnonre. This enabtes a hosr
cell D\A po )nrerase ro cuD\ert the siltcle slrand lnlo a double srrand
arLl, subscqueDtly, a ccllular liliase ro creale coralcntly Iinking ofthe
ne\\l\ slnfiesized srrand ro the hai,pin .rt rhe orher en.l ofthe genome.
This doubl€ snandcd DNA cao llrcn be transcribe.l b\ho:rce RNA
poly rrerase and be translated intuNS prolein required fbr replicarion
(Berpoin and I i.jsser, 2000).

CONCLI]SIO\
e ul....l:tt "Idh.i n.I- \ r rL|,crrc\ I.!1n:r, iUl

unequirocal idcntification of individuat gcrrcra. ipe.ics aDd srrairs,
arrd r, also prcdietire oI 1h. prr:rperties o1' previorrslr unkno\\.n or

B:.:. -

Br::.

t'
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(4r'"" ;'tE)

+l-l qlX ( Panovirus ) rrr*r" Jg.,rt+ll €ltejJrAl Li, .j+lt eJJl
(Densovirinae JslJl rL3;i il.ilc (si) rrLrtiiD-]]

..J-J l+ -'OlJ+J,|lu.lr. - t+.itr r.* - -r.-!$ d,i ;jr:.;*Jl et..)

lJAl-ill i*!.: - irlrjl i,is - (rRD) ,je"jt :J! i* .aLrr'ijr JJ! IJ.'i-ij! +,J,iJ* - !,+i,jr" .i*t - jJLjJj s+riqjl _j_*,
. I IEY - :L,s i-ls ,- i !.*.. r!-- r-, FJ_snl. _S,- . .

4----i!

J*rlill .Jr Densovirus (DNV) J-+jll .LrJri J,!*j(.!l . ,:-11 ,J.;.+c atii _* U,9 i .JlJ ,Ld=J jrJ.j*jt .:l: rliJl
----j:4ll4" .:L-!.-.i1, bi, ..$". ;--!-:.- 

- r:: J- :_r_, il4.
6l*rJ+ ir.--.,,isi r---nr.( laNovi.idae) j.!j pJllr -Lr-ri.iIL"
e--lc r:r ! kr i__rr,-ll i;roj j! i-rrlr isilsJt J a+.Ai r_+.:rj

-il .. -.- ,-:-n.i--:t, r-+:,.srs. -r J J--.- iri_..,
.,J ts --+kl -r ,,ll' _"-a J: j=s-l -* . j-L,/ r+ {is-
,*J i--iitJl ,J-:t_--.lL 4-.lJl ls, 3 .rd genomic organization
d-+il jrrJ4Jl oaL*aill ,4,arjidl Lra:L:nll .!^ lcjlil !. &,-11
!".rJ+-ill .r++.1 +j+l J,lJl l]i rjj+x r:jr_#l !tdt--j]J ir.L-sc Jl-Ull ail5ll iLlCl j+nj Ji-ij :-irJ ].]- Jj!)l rrLyl rA ji,+

elJJ rr'.! (oi) rL-l - -.-p61i L@
.v'i-i^1 : (y.. y .rrsi )




