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~,sJ~'~~ ~j,s~
\'.),..:,~ ~~ ~ ~1..tS~ u~I)~ ).) ol,~

A "1-(" 1-.1 (...All~.J',.. ...r.:--
C02 (•..••

CO2 , A ~;I,>~1 (~
NADH (,)

\'.)')~ ~ ~ Histon tail modification ~.:ii ~,; ~j .))1)00 jl ~ ~1..tS
Nucleosome sliding (...All

Nucleosome remodeling {y

Gene expression (~
Formation repressive structures (,)

-'

\'~~~RanGTP ~ ~I,.~ C:)L>~ Ju.il ~ ).)RNA c'~'jl ~ ~1..tS - Y'
tRNA (...All

rRNA ('-;-'
mRNA (~
snRNA (,)

\,.J.j$~.:;.S "..:,tRNA ,",.::ti).) ~j .))1)00jl ~ ~1..tS _ f

Hydrogen bonding (...All

Hydrophobic interaction ('-;-'
Base & sugar - Phosphate interaction (~

Base pairing (,)

\'~1 ~1..tS4!~u ~~ _ (:,

cAMP, Ca2+ (...All

AMP ,Mn2+ ('-;-'

ATP, Ca2+ (~

ATP, Mn2+ (,)

:~ .~, ~ ~j'; ).)j lSlAo~~ .)))00 ).) lA~jf ~W _ r
.,),) ~ IS'" ~ u"~1 .::...&.r' ~ 1;;\ ~,.... .~j} ),)1 ~ o.)j y.:f "-! 0!';;\$.' jLa;1 (...All

,,),) ~ IS'" S)t:..r u"~\ ~,.... .~j};,)1 WI o.)jy.:f "-! 0!';;\$.1 jLa;1 ('-;-'
,,),) ~ IS'" '-;-'~ ~I ~\;;I ~,.... .~j} ),)i ~ o.)j y.:f "-! 0!';;\$.' jLa;1 (~

.S,).J'IS'" ),;,...,5',J ..:.~ .:.s;> 0~ oJ.S ~,... .~j}),)1 WI o.)jy.:f "-! 0!';;\$.1 jLa;1 (,)

\'~I ~ (HER) ~Wl ~)~,~) ),::.s'lS o~~ .)))00).) ~,.),~ ~,~ _ V

HER! - HER3 (...All

HER2 - HER3 ('-;-'
HER3 - HER4 (~
HER! - HER4 (,),



(ph.D) ~ ~fiS,)

~~ ~~ ~f'~~tAo~JW ~"'-! ~I)jl~,,; ",-!Serrate ,Delta ~~ _/\
Wnt - Hedgehog (..All

Hedgehog- Notch (~
Notch - Notch (~

Hedgehog - Hedgehog (~

u~l~ , ~I..wl~ )~~j! fl..w" ~')~ ,~,,; ..~ uLo j.GA~,,; ~,~ J~1 )~ _ ~

~~)',) ..;;u (SRP) signal recognition particle

ATP J~}A " (..All
ATP J~,...i (~

GTP J~}A" (~
GTP J~,...i (~

~~I ~ ~~ ~tA~,x ~j,J~,r ,))jAl)~ ~j! f'~ - \.
...:......llli .J'~<l! \_-.~~ O~j 0">"':' o~ uW~ ~I..u;<l! ~l, (..All

.~ ..:......,~lI.oW <.S..l.:->I~l ~I,;4 <.SLA.~lAJl ,<.S;,J~i ~ <.S~ .r'~ jl (y

.~ ~r:u~l! I"~ ~I,; <.S1)b~ ,III , II ,I i..r')lS"<.S;,J~,; 4 single-pass <.SLA.~,.r. (~

,xS~ ~stop-transfer <.SLA.~li I) lli jI o~)JS )4~ <.SLA.~,.r. <.S;,J}?,; (~

..~I o~;,.>li ~"'-! y'-j ~tA~j! jl ~ f'~ <\!o~ ,);1,~'.x - \\
<.S)~ ~ (..All

1S""""')lu~1~ (~

..:.......~,}S' (~

~~ (~~'H) ~ )Y..) ~j! fl~ o~ jL." )~L." - n'
~~I.ul> (..All

4.~}?~ (~

J,L rJ (~
<.Sj~ S,~ (~

:~ ,~l ~ tA~j~ ~ ~1) ),) tA~j! fLo.;

.~;l~.k~;l ..;.~;!~,~ J,b 4 ~ <.S,) c.Y.-jj::oO.::..S .;> ~ r (..All
. ...:.......1~I-F JLAil o~L::- ~)~ c.Y.-jj::oOATPase..::...::JW (~
r

.~~~ ~Ls:.o )15~ATP .r.J,)~ <.S;}I ~~ ~4 c.Y.-jj::oO1",) ~,~)" ~W ~ ~ (~

.~)~ ~ <.Sj,::.::-..,~I<.SLA.J~j, w"b .::..S .;> )" VI c.Y.-j~ (~

:~ ,~1 ~ tAJ~,r'H ),) ~I~ ~ ,))jAl ),) tA~j! fLo.;

.~~~ 0~~J~i,h ~LA.~1" ,~ c.Y.-1jI .;'i4 )~ (..All

.~~~ J-a, ';<!:-r ~1 ~ ~ LA.~b ,~ c.Y.-1jI.;'i4)~ (~
...:.......1~ <.S~1 jl .;'i4.~ l.S~1 )~ ..;.I~ ~ (~

...:......\~'.i""!~ jI .;'i4 ~ <.S~I )" ~~,;-a13 ~1) l.SLA.~ ,)~4 b .ro )~ (~

- n"

_ \f
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(ph.D) ~ 15fi5,) \

Y,)JI~~ ~,sJlNJ ~~l.ojlNJ, ~jlNJJI~~ J,)~j! ~I.)$ -,~
. I . (..AJIc.Y-:'~

0:.-::' (y

CapZ (~

~~ (,)

y.J.:.S ~ ~~ tU-Jb J>I,) ~ ,)'J' jl ~ IJ importin - alpha ~ ~I.)$ - U.
importin beta (..AJI

RanGTP (.•.•

CAS (~
RanGTPase (,)

:~ .~I ~ ISl~lO u"~1 J,) ~ ~ oSJ~ J,) y-'j ,)JI~ pW - W
:.1Al')~ J>;;-! ~~1 o~,) ~~t.-.~ IS~ jll) ~ J:-;'~(..AJI

.,),.:.~ ,)~I ~j~)?; ~}A ~ ,~) }' ),) , ,),.:.~ ~ ~)?,; ~ (y

..1Al')~)} ~j~lSlA.r 1,.)";;";',)),) I) ~ 1S1.Do~) (~
.~ ~ .1iA> 1) ~j~ ~) )'::.>L (,)

. :~ .~I ~ ISJ.J.:.S~ (matrix targeting sequence). ~';l.o '"'~ ~1'; ~,~IJ J,) Ub~j! pW _ 'A
..::.....1:r..~..,.,1ISIA.~I~' jl ~ ~I,; ~I (..AJI

.. .::.....1~I,IS '_-.~~ O~j:N IS~I),) ~1,; ~I (y

..::.....1~4~1 ISIA.~I,;~ jI (~

.,),.:.~r-J,)~ 1S)~,::.:..o~ ~'r. ,),),jI ~ ~',; ~\ (,)

:~ ,~I ~~.,s ~~IJ J,) Ub~j! pW - ,C\
.,))b J.A.i~1 ~r.:i:-ISIA..:...:..o~,H ~),) (..AJI

, ;,)jL~ .r..~0lS:.o\l)~ IS~I ~ ~11.S1A.~".r..j 0~ o,),}' (y

.x.:S~ ~L...o ~ IS~I ~..sA)l)ISIA.J,s:J}AJLa;1 jI k
.,)},)WASp ~ ~'r. ~j~ ,.:...:JWIS')'! (,)

:~ .~,)~ tJ j~ J,) y-'j ISUb~jf ~W - r.
I j}::-ojlijY. ),) ,)\;:'; ,)~, (..AJI

I j~ jlil.::..o),) ~jJb,s.j,i..> (y

I j~ jlil;1 ),) ~),s:...~.r.u(~
I j~ jlsl.::..o, jli,.r. ),) ),1 ~I;S" (,)

~ ~ l.S""'t.:,~~.i..~

YJ.:.S~ ~;#~Ijil,.wl '-""Y-.' ~ jl ~~ ~ ~Viperin ~ 'x _n
U"'.r..' JLa;1 ),)-J')l:..>\(UJI

U"l]!.' ~,.') ),) J')l:..>l (y
U"'J'!., lS)b)'! ~!#, ),) J')l:..>1 (~

U"'.r..' ~j4j'~),) J')l:..>1 (,)
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~ ~ ~to..:,'-'"'~.t..~:~J" (ph.D) ~ ~~,)I

\'~~~:\. ~,s~1 ~,s.tO~.(Epstein-Barr virus) EBV ~IA~,~ jl ~I.,\$ _ rr
BNRFI (..All

BFRFI (y

BCRFI (~
BORFI. (,)

J~ J~I ~~ TAP J,.s:J.tO~~ J~ ~~ jl (~WI V",Y-.,,s~~) HCMV ~,lA~,~ jl ~I.,\$ _ rr
I

\'~,..:.~ ~ ~'jS MHC ~
USll (..All

US6 (y

US3' <~
US2 (,)

\'~I o~ ~I, B ,M,)4A V"'Y-.' ~j ORF fl.1S' J~ u~~~l~ J~ - rf
, C (..All

S (y

P '.(~
'._ X (,)

\'~~~ ~jl;A.-iI"; ~I~ ~w ~IJI~~'r..,t"'J-~'~fl.,\$ - rA-
VP2 (..All

NSP2(y
VP3 (~

NSP3 (,)

\,.).j$~ J~ 'J C ,M,o:;4A V"'Y.-' NS5A ~,x ~~'y"j ~lA'JI~j'l ~'.1S' - rp
Boceprevir (..All

. Daclatasvir (y

,Sofosbuvir (~

Ritonavir (,)

\,.).j$~ .1S' ~o:.0:;#loA ~,~ ~I, ~'Y.-'~j ~I,.; jl ~I~ - rv
B5R (..All
, E2L (y

K2L (~
A56R (,)

\'~I ci~ ;I."s V",Y-.,,.;,)I"EIA ~,~ ~,~ f'.1S' J~ (Nuclear Localization Signal) NLS J~ - rA
CRI (..All

CR2 (y

CR3 (~
CR4 (,)

f
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(ph.D) ~ 15yS" I

;

jl
111!1

_ ,:lL

d
"

y~~ o,)tA;...,1~I~ Ul~ ~ ~,~ jl y,.j ~~U",y,., jl ~I~ - r,
If"X,I;,) (..All

If"x',.,)\(~
C ~~ If"X' (~

..s..:>r' If'M' (,)

y,),..:,~o~,) """'y,.' pl~ p';j ~ J,) Rolling circle rlts:.o - f.
HDV (..All

HCV (~

Adenovirus (~
Polio virus (,)

Y~I~ 4:4.)~~ ~RNAp';j ~I)I,) y,.j~'y,.'~~o,)I';1.:> jl ~I~ - f\
o~x, ~l5'" (..All

o~x, l.i)}!(~
o~x, "-:A (~

'o~x, b,. (,)
Y,))1,)~ uo',.Lw p';j;-o,J; jl ~';'J ~JjSl ),) U",y,.,lo~lt ~~~,~ jl ~I~ - fr

E2 (..All

EI (~

E6 (~
E5 (,)

Y~~~ JlA;;1~ ~ ~;:, jl ~,~ ~~U",y,., jl ~1~ - Y'f

~b..,..; (UJI

CCHF (~
West Nile (,)

Y,))1,),)~, J'?j ~lAU",y,., jl ~,~ ),) p7 ~~ JlilS ~,~ _ ff

MERS (.:AJI

Influenza C (~

Pestivirus (~
Mumps '(,)

Y,)"':'~ p~IRNA-editing y,.j~'y,.'~lAo,)I';1.:>jl ~I~),) _fc')

o~x,~,.. ),1 (..All

o~x,li,? (..,..
o~x,li) (~
o~x,,J,:.S (,)
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/
(ph.D) ~ ~yS,)

Y.))1.) ;I.,s ~'Y-.' o.)I';l> fl.,s ).) Blue tongue""""Y-.,

/).>.tr..'~) (..All

/)~r..,l:-i}-!(y

/)~r..,1S~ (/r

/)~r..,l;) (,)

Y~I y-'j ~~~ jl ~I.,s ~ ~ l.o~~ """"Y-.' lA, lY ~~',,.~,.;j
wT (..All

~ ('"="

loIS (/r

_fV

_fA

,.. (,)

Y.))1.);I.';;;..)1 """"Y-.'.cSlA~3 jl ~I.,s ~')Y. Hypervariable ~li

EIA (..All

Penton-base (y

EIB (/r

Hexon (,)

Yr; tI,lj~~ ~I ~ ~ ~ .)I;SI ).) y-'j cSlA~I, jl ~I.,s jl 0.)lA:w...,1_ fC\

Salk vaccine (.ill

Papilloma vaccine (y

Rabies vaccine (/r

Sabin vaccine (,)

Y.)"':'~ 0.)lA:w...,1~'Y-.'~~~"" jl ~I~ ~)~ Hemagglutination Inhibition (H1)~l.ojl - f.
Rubella (..All

EBV (...,

RSV (Respiratory syncytial virus) (/r

Bl9 (,)

Y~ ~ 0.)~1 ~I.J'? ~I~ ~ ~I ~I fl.,s ~ ~ tRNA jl mv - fl
01j~; (..All

~ (...,

~~T~ k
~r.J (,)

'. Y..l..i)I.)I) ~I ~ls-w'Y-.' cSlA~,x f»1~ u-,) """"Y-.' ~ 0.),31J~).) l~'••/)~'Y-.'~).) - fY
NSP3-NSP4 (..All

NSP2-NSP5 (y

VPI-NSPI (/r

VP3-VP6 (,)



~..w:,~~~'Y-.'~lAo.,)I,.;l>jl ~I~ ~ ,)~ U"'Y-.'
o~r..,u;1(...AJI
O~r..'~~ (y

O~r..'U;-:! (z;:
o~r..,~I)~ (.:l

(ph.D) ~ 15y$.:l \

~..w:,~~~ U"'Y-.' oWj~ ~ ~ y-'j ~1AU",Y-., jl ~I~
IJ'" r..'Lo k 4,(...AJI

1J"'r..,,..:li (y
~I~ (

IJ" 'r..'" ~ z;:
Adeno Associated Virus (.:l

_ff

~.,).,).,!~ J'>lbl ~14b ~ ~ 4.! Eclips period 0)'.,)

~jL.~w ~j.ii ~,. t 1J"'r..' .:l,), (...AJI
~'r..'~)4, ~,1 z;:,r> t ~,.,);1 (y

1J"'r..' ~,. t 1J"'r..' JLaJl;1 (z;:

1J"'r..' ~)4, ~,I ~,. t ~)br. ~~ ;1 (.:l

. ~.>.1~ o.,)lA::..,.,1 )~) u'~4.! LDLR (LDL-Receptor) jl y-'j ~1AU",Y-., jl ~I~ - fr
1J"'r..,,s"' (...AJI
1J"'r..'~) (....•

1J"'r..' ~LS,s" (z;:

V. 1J"'r..,,?1 (.:l

~.JWS~ )4ro I)HIV u..w:, 0.A.' ,)1.,)~l~ _ fV

r..,l;~) (...AJI

r..,I~J) (y

0-!r..'~) (z;:
r..',s,:.J (.:l

~.,),..:,~ o.,)l.A:w..,1u-S', .;..>l.,., J.,) U"'Y-.' u.,).,s JW ~ ~'y.~ ~ ~I~ _ fA

~L,} (...AJI

~I (y

.;1 (z;:

0~'; (.:l

..w.:: ~J~ J,..L.w ~, J"Lw u~ ~~ \oJ)~ 4.! J,.t.w ~ ).,) U"'Y-.' ~'..lS4lt,:4.l.,., \oJl;l _ f'\
~.,),..:,~ o.aL.:..o~l~

,.~ ~l-il U""'r-'L.~4.(..All _
, ~ ~l-il <..r"'?.;lb U""'r-' (":-'

B4~ U""'r-' (z;:

D4~ U""'r..' (.:l

v
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(ph.D) ~ ~y$:;_-I

~,)~u-O o~,) Reverse tran~criptase ~}iT ~'Y.-'o,)l';l;. ~l~ u~Y.-' ul..o.o.:>L..,,),)_ A.
o~r..'I.;~l.;A>(UJI

o.1!r..'lJ""?;A (y

o~r-'uS4 (c::
.1>1.;-<'. (~o .r..' J~

~~, ~)~'Y.-'-~ ISI)I,)lS"';U"'Y.-' ~,~ f»'~ - A'
6KD (UJI

El (....•

E2 (c::
NS2 (~

~~~u-O uj';l}" y'-j ISLAU",Y.-,jl ~,~ - AY

A 4l.;A> (UJI

~r (....•
..5..>r(c::
1~1,.lAi1 (~

~~~u-O 1S)1.,s::;U",s..- ~I'; lS')',),)'> f»,.;j1S~1,,)),) y'-j~'Y..'ISUbo,)I';l;.jl ~,~ _"-AY'

o~r..,L.~4 (UJI

o~r..'~-. (y

o.1J..r..,1!,; <c::
o.1J..'r-,~IJ4(~

~~I ~*-,)~,.Lw ISLA~)' jl~'~
HeLa (UJI

MRC5 (y

MCF7 (c::
HEp2 (~

~~~u-O f»l~ LAU",Y.-,'y'-U u-O';j ~~-- AA
~ ~ l.S1.uh9 ,~ (UJI-

.. ~ ~1l.S1.uh9,~ (••..•

~~1l.S1.uh9 ~ (c::
_~ ~ l.S1.w.J ~ (~

~,))',) ISj~ ~l;.LAU",Y.-,lo~~ ISLA~,~ jl ~,~
El (UJI

E2 (y

E3 (c::
E4 (,)

A

.-
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~,)Jl,) ,)~, u~ U"'Y.-' pl~ p,.;j Jl:>l,.., J,) - /:)V

MCPyV (..All
EBV (y

GBV-C (~
HSV (~

~~~~ Caveolin "'! ~l, y,.j ~1AU",Y.-,jl ~l~ ,)'J' - /:)A
Adenovirus (..All

Echovirus 1 (•...•

Epstein-Barr virus (EBV) (~

Influenza virus (~

~.MSI~ JlA;1strand displacement "y'-j~1A~,y,., jl ~I~ p,.;j ~jl,..,~l.oJllJ,) _ /:)C\

HPV16 (..All

JCV (•...•
. HHV6 (~

AAV (~

~~I J.:,~Jl J,) 1AU",Y.-,Lo~~ '.•'':';'';,3 pl~ ~Epidermodysplasia Verrucifo~mis ~~w, _1'+

HPV5 (..All

HPV7 (y

HPV4 (~
HPVl (~

\;,)JI,)proofreading ,)~ U",,~,li,.,s ~IA~ lX jl~l~ _1"

nsp12 (..All

nsp14 (y

nsp2 (~
nspl (~

\;~I ~jlffl ~ ~lJI,)C 44Jb 1,)'I,y,.,~1A~,.x. jl ~I~ _1'r

NS4A (..All

NS4B (y

NS5A (~

NS5B (~

\;,),.:,~ J~j~~iJ~ ~~ U",y,.,Lo~~ ~1A~,.x. jl ~I~ _1'Y'

E4 (..All

E5- (y

E6 (~
El (~



I 'f.' Jlw (ph.D) ~ 1Sy$,) I
~~~~ y'-j lS~JY..,jl ~lo.\S ~I, o~y.-' ,~I) 0,)1,;1>lS~~,y.-, - rf.

..).r.f IS" ":')}-D j~,./l ~lS:.o ~ o.),JIJ,L j' 1J'1r..' DY:> (...All

...:.......1o~ ~ G ~lr. .l.>1,.r..j~ jllJ".r..' spike yA (y

..)~IS" ..-6.U1j~,~1 d!.;b jllJ"r..' ,),A;.o~.r.f ~ 1J".r..' JL:u1 jl U""? (~

...:.......1l;',ta.;1 1J".r..' w- ._i~~ ~ ~~L):U jl (VSV) ~L.,.:....I,J~j, 1J".r..' G ~'.r. (.)
~,))1,)cytocidal 01}1 J,J.w ~ ),) y'-j lS~~,y.-, jl ~1o.\S _ r~

(VSV) 4L.,.:....1 ,J~j, 1J".r..' (...All

(HIV) ~t.....;1~I ~ 1J".r..' ('-J

~r 1J".r..' (~
A cY ~1;1,J.A;11J".r..' (.)

~~l ~lo.\S~~ ~ lSlo,A;J,)~I ~~I ~ (C.-,.:i~) HCV ~ ~ Ul)~),) _ rr
- . L ,<" I <" (...All~~~.r
0-" j-o ..,..4?J' (y

j,;U:.-.1 (~

j,~ (.)

~,).d~ o)~ ~ ~~ ~~ jl y'-j lS~~,y.-, jl ~lo.\S (Shedding) ~Y..) _rY
~r (...All

..s..:>r ('-J

wliyo ~I (~
B19 1J".r..' ,)~ (.)

~,),..:,~ ~l:;UI J,J.w ~~~ ),) ~'Y..'#oJ J:>IJ"O ~W y'-j lS~~,y.-, jl ~lo.\S ),) - r A
HBV (...All

HeV (y

HIV (~
HDV (.)

~,),..:,~ l::)1>J,J.w jl j~,j.S" ~~ jl ~'y.-'~lo.\S- rC\
HPV (...All

B19 (y

Adeno (~
-HAV (.)

~~~~ ~W ~ lSl)l,)~lS' ~'y.-'NS7 ~,~ - y.
~ jl:.; '.r. (...All

~jlyo ~ (y

NTPase (~

~j~l.r. (.)
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(ph.D) ~ I$y$,) I
_Vl

'.

~.)JI.)~ J~ ,HTLV-11.J""Y.-' l'~ uj~ J.) y'-j ~~J~,.o.jl ~I~
gp68 (..All

gp4l (y

gp46 (~
gp21 (,)

~~4~ jlJ"'l ~ RNA ~yT ~,l>y,.j 1oS"",y.-, ~~o.)I,.;l> jl ~I~

o~r-',~1) (..All

o~r-' l;)~ (y

o~r-'1$'')l9 (~

o~r-'~l5" (,)

_vr

~~I ~J'~ 'JI.) ~I~ U.)~ JW ~I~ 1oS""'y.-' j~ \j!.~ .)~,

.:,r..,)':r.:-" 'J (..All
r-,LS:;.;I (~

r-,~1 (~
r-,l;~) (,)

~~4~ ~.J"'l B19 1.J"',y.-,'J~ ~"" I••S:~J,J~I jli 4 y'-j ~~ jl ~I~ - Vf
...,...;-(..All

c$>,>roS (~
J>I) (~

j) (,)

~.J:.S~ .)~I s.:oj",.:". ~"" y,.j ~~I.J""y'-,.jl ~I~ - VA
Rota (..JJi

Rhino (~
Je (~

Orf (,)

~.)":'isO~ tr'J 1.J"',y.-,~'X ~1.1S'~ ~ o~~ ~~~.)4~T - Vt;
VP7 (..All

VP2 (~

VPl (~
(sigma) a - (,)

~~I ~ ~U",y,., HJ 4 ~IJ J.) ~j! ~I~ - VV

.~~LS"~,L ~ jll)_~,> ~~ (..All

...::.......1~l-.> <.S~l ~lro ~ ~(~

.~4LS" ~'r ~ <.S1),)..6A9 (~

.~4LS" ~ ~ RNA \,) r";j (,)
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/ (ph.D) ~ ~~,) I

~,)"':'uoOo,)t.A:w..,1cY'Y-.' ,ol~ loSly'loS,)~~T ~ post-exposure prophylaxis - VA
HCV(..AJI

Rabies ('-;-'

HIV (~
Respiratory Syncytial Virus (~

~,)"':'uoO~ ji,)T~,x, uj ,ol~ J:-,'; jl.)"l.~ DNA fll'!.}iT- V~
EI (..AJI

E3 ('-;-'
E4 (~
E2 (~

~~~uoO y-'j i.s~cY'Y-.' jl ~I~ ~ J,,~)I ),) primary effusion lymphoma _ A.

HBoV (..AJI

HHV-8 ('-:-'
HPV (~
HBV (~
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