[TfpoucxoxpgeHue u
pacnpocTpaHeHne pacTuTeribHbIX
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Bupyc - 970 CyOKNeToYHbin WHPEKUMOHHBIA areHT, CNOCOOHbIN
BOCMNPOWU3BOACTBY TOMbKO BHYTPW KIETOK APYrnMX OpraHn3moB

CBouncrea BUPYCOB:

-CnocobHbl K BOCMPOM3BOACTBY BHYTPU KNETOK OpraHM3mMa X0o3siMHa
-cnonb3ytoT annapat cuHTe3a 6enka KneTku

-YCTpOEHbI 3Ha4YNTENBLHO NPOLLE KINETOK XO35EB

-O6bIYHO HErATMBHO BAUSAIOT HA OPraHn3M Xo3siMHa

-BHe KneTkn He NposiBNSAOT CBOMCTBA XXUBOTO




Knaccndpumkauma no bantumopy
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MRNA



Bupycsbl: XXnBble Unn HeT?

XXusble (0’ Sppen, Hexusble (CTaHMN)
BepHerT)

MuMKUBUMPYC - TMraHTCKWiA BUPYC ANamMeTpoM 600 HM
n pa3amepom reHoma B 1,2 Mb, kogupytoLmii 6onee
1000 reHOM

Caspid-encoding organisms

Viruses of Bacteria
Viruses of Eukarya

Viruses of Archaea

Bacteria
Archaea Eukarya

Ribosome-encoding organisms
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MoHodonneTmnyeckne rpynnbl BUPYCOB

* PHK-BMpycChbl ¢ NO3UTUBHBLIM FrEHOMOM

* Bupycbl 1 MOOUNBbHbBIE rEHETUYECKNE INTEMEHTbI, UMEIOLLME B
>KM3HEHHOM LIMKIe cTaguio obpaTHOM TpaHCKPUNLUM

* Menkmne QHK-Bupychl, nnasmuabl U TpaHCMNO30HbI,
pennmuupyroLmecs rno Tuny Kartgaulerocs Konbua

« XBOCTaTble DakTepmnodaru
* Hykneountonnasmartunyeckue donswimne OQHK Bupycol



OCHOBHbIE TUMbI FEHOB BNPYCOB

1. ['eHbl, Ans KOTOPbIX MOKa3aHbl KIETOYHbIE TOMOJI0TH
-[eHbl ¢ ONMM3KMMKM romosioramu Y KINETOYHbIX OPraHn3mMoB

-[€eHbil, KOHCepBaATMBHbIE CpENN rpynribl BAPYyCOB N UMEKLLNE
oTAaJ1IeEHHbIX KITETOYHbLIX TOMOJ10IoB

2. Bupyc-cneundguyeckume reHol
-['€eHbI-CUPOThI

- Bupyc-cneumdunyeckme reHbl, KOHCepBaTUBHbIE Cpean rpynnbl
BMPYCOB 1 HE MMEKLLINE OTAAaNEHHbIX KIIETOYHbIX FOMOJIOrOB

- BupycHble curHaTypbl



OCHOBHbIE BUPYCHbIE N'EHbI-CUTHATYPbI

« KancuaHbiv Oenok ¢ yknaakow Tuna pyneta
*S3H

« 1HK- nparvmasa

* UL-9 nogobHas xenunkasa cynepcemencrtsea 2
* RCRE

« ATda3za cemeuncTBa FtsK

e RARp/RT



Teopun nponcxoxaeHna BUPYCOB

«['lporpeccmBHag
» TMnoTesa

«PerpeccunsHasa»
rmrnoTesa

[unoteszao

«nepBopoacTee
BUPYCOB»

virosphere
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dukogHaBUpyChl — eAMHCTBEHHAZA rpynna BUpycoB pacTEHUN U3
rpynnbl Hykneouymtonnasmarndeckmnx HK-supycos

Capsid

“Cement”
protein

Genomic DNA

Inner membrane

2 VirsliZone 2010 4 T=1 69d
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Picornavirus-like
Superfamily

Alphavirus-like SINV
Superfamily 11-5kb

Flavivirus-like DENV P
Superfamily 10.7 kb

TBSV
4.8 kb




L RNA, 6.4 Kb M RNA, 3.9Kb S RNA, 1.7Kb

L RNA, 8.9 Kb M RNA, 4.8 Kb

N !
MP X
. L . l

TSWV tospovirus, family Bunyaviridae (16.7 Kb)

Porcine circovirus Geminivirus (a bipartite begomovirus)



A Ancient common ancestry

Plants Animals

Other lineages

i

\ !

i

5\ IE
2 3 =
= S
°‘ -
3 Z
5 )
- 2
2 ~
= §7
g =

Virus diversification

Extinction

™~

Ancestral (2%
picorna-like virus

Stem phase of host evolution

(;*j ~ ®  Ancestral

- eukaryotic cell

B Horizontal virus transfer

Plants Animals

;j"‘l. ,VjﬁAnc&tral

3 =
bt —

enkaryotic cell

C Parallel origin

Plants Animals

c?
gemini- @-
. Ammal

Virus

R
& X
)

¢« © Ancestral
" eukaryotic cell



Bupycbl B oonctopnyeckom obuiectee

« OQHMM 13 OpeBHENLLNX BUPYCOB OKasarcs BUpYC NpoCToro repneca —
OH Nnopaxkan HePBHY CUCTEMY NPEKOB YeroBeka Lenbix 80 MIH.
Hasag.

« Ha MOMEHT BO3HMKHOBEHNA COBPEMEHHOIO YenoBeKa, BUPYCHbIE
annaemum ObinNn He CBOMCTBEHHbI HALLEMY BUOY, CEPbE3HbIE
annaemMum (K npumMmepy, Bbi3BaHHbIE BUPYCOM OCTbl) BO3HUKN
npuMepHOo 11 TbicAY NET Ha3ad u ObiNn CBA3aHa ¢ Nepexoaom oT
OXOTbl U cOOMpaTenbLCTBa K 3eMreaenmio n CKOTOBOACTBY.

« Takxe 3emrnenenue (BblpalumBaHue MOHOKyJ'IbTyp) NMPUBEIJIO K
B3PbIBHOMY POCTY 3aboneBaHnK, BbI3BaHHbIX BUPyCaMi paCTeHMVI

« OgomaluHMBaHUeE CBUHEN, cobak, KoLLeK, KO3, BepbntogoB NpMBENO K
NOSIBIIEHUIO BOMbLLOIO KONMYeCcTBa BUPYCHBIX 300HO3UMN.

« OaHa 13 nepsbIX AOKYMeHTaNnbHO 3adMKCMPOBaHHbLIX BUPYCHbIX
naHaemMnn Oblria annaemMmst BOCTOHHOM CMepPTESNbHOW YyMbl (CKOopee
BCEro annagemus smpyca rpunna) 8 AMapHe BO BpeMeHa OxXHaToHa,
npuBeaLwasd K BbIMMpaHuio ropoga
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Table 1

Examples of plant viruses that have emerged in crops grown in non-native environments

Virus Geographical emergence Date first Origin of crop Source of virus Reference
reported plant
Cassava mosaic East Africa 1894 South America Unknown [70°]
geminiviruses

Cacao swollen shoot virus West Africa 1900 Central America Local trees from the [80]
Malvaceae

Maize streak virus Africa 1928 Central America Wild native grasses [81]

Tomato yellow leaf curl virus Israel 1930 South America Infects many wild hosts, [82]
origin not clear

Sugarcane yellow leaf virus Southern United States, 1994 Southern Asia Host unknown, but [83]

Central and South America originated in Columbia
Pepino maosaic virus Peru, but has emerged 1980 South America Wild native Solanum species [73]
in tomato around the world

Tomato torroado virus Spain 1996 South America Unknown, infects many [84]
Solanaceae

Iris yellow spot virus Brazil 1981 Worldwide Unknown, but common [85]
in weeds

Plum pox virus United States® 1999 China Unknown, may have arrived [86]
from Europe on nursery stock

Wheat mosaic virus® United States 1993 Turkey Unknown but also found in [87]

maize (a native crop)

? Widespread in Europe, emerged in eastern US recently.

 Also called High plains virus.



