PoauvHa Paramyxoviridae

1.KiaacugikaniiiHe moj1oKeHHs: pOIMHHA
2.3arajibHa XapaKkTepUCTHKA BipyciB

3.I1aTorenes Ta emigeMioJoriuyHi 0CoOJIUBOCTI
iH(peKkUii, CHPUYHHEHUX [TAPAMIKCOBIPpYCAMH
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Ponuna Paramyxoviridae

1. Ilinpoauna Paramyxovirinae
1.Pin Aquaparamyxovirus — napamMmikCOBIPYC aTTIAHTUYHOTO JIOCOCS

2.Pin Avulavirus — nmapamiKCOBIPYCH IITaxiB MEPIIOr0 — JEB’ATOrO THUIIIB, XBOPOOHU
Hrrokacna.

3.Pin Ferlavirus — Fer-de-lance Bipyc (penTumii);
2. Pig Henipavirus — aBcTpaialiiCbKuil BIpyc XeHipa (KOHEH, Jro/IeH ), Maaa31iCbKUi
Bipyc Hina, Bipyc Kymaci (kaxanu), Bipyc Llenap, Bipyc MoiiaHr.
3. Pin Morbilivirus — BipycH Kopy, YyMH co0ak, yyMH AeibdpiHiB, yymu BPX,.
4. Pin Respirovirus — BIpyCH naparpuny KopiB 3; naparpuny jtoauau 1, 3; Cengan
(MUIIa41¥ maparpuin); naparpuiy masn 10.
5. Pix Rubulavirus — napamiKCOBIpyCH NTaxiB 2—9; BIpyCH Naparpuily JOAUHU 2, 4a
Ta 40; emaeMIYHOro NapoTUTY; KpaCHYXH CBUHEH; maparpuny MaBil 5 ta 41.

Iigpoauna Pneumovirinae

1. Pin Metapneumovirus — BIpyC PHHOTPAxXEiTy 1HJIMKIB, METAITHEBMOBIPYCH
JFOJTNHU.
2. Pin Pneumovirus — pecHipaTOPHO-CUHIIMTIAIBHUNA BIPYC JIFOAWMHH, BIPYC

ITHEBMOHIT MHIIIEH.
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Hemagglutinin neuraminidase (PIV only)
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Lipid bilayer > ., Small hydrophobic
| A e /_ protein (RSV only)
| SRR L1998 y /
- 2 [

-usion protein (F)
" ’ Matrix proteins

PC Bipyc

Bipionu neiiomopdHi, yacto chepuyHoi hopmu, gilamerpom 120 HM.
[IpucyTHs JIii10BMICHA OOOJIOHKA.

Hykineokancua - cHIpallbHOTO TUIY CHMETPIi, IO CKJIaJa€eThCa 13
HecermeHnToBaHoi PHK Tta Ouika.

JosxxknHa Hykiaeokancuay a0 1000 aM, miamerp 13-18 HM, Kpok cripati
5,5-7 HMm.






I'enom

(-} strand RNA genome
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eacer v Trailer

Bipionn MICTATh €auHy JHIMHY MoJekyay 1-m PHK
HeraTuBHOI NOIApHOCTI. BoHA HE 1H(DEKIIIMHA.

['enom 6-10 reHis.

Po3mip PHK — Bipyc xBopoOu Herokctia — 15,156; PC Bipyc —
15,222, OB 5-15,244, Bipyc Cenpman — 15,285, BIpyC
napotuty — 15,385, Bipyc maparpuny mroauHu 3 — 15,244,
BIPYyC Iaparpuity JiroauHu 2 — 15,646 ta Bipyc kopy — 15,892
b.

Jesixi Bipionu mictars + PHK. Maca reromy — 5-7 x 10° Jla,
e Bianonigae 0,5 % cyxoi Macu BIpPIOHY.



Paramyxovirus 3 NP P/C/V H{ M F HN L B
Morbillivirus 3 NUWPCVHM 3 b L |2
Rubulavirus 2 Nell Pv M F HN L |5

Pneumovirus 3_[Nst 4 Ns1 H N pl_ImPsnlac L F M2T L

Figure 2: Maps of genomic RNAs (3'-to-5') of the four genera of the family Paramyxoviridae. Each box represents
1separately encoded mRNA. Boxes identify ORFs; multiple distinct ORFs within a single sequence are indicated
oy slashes. The lengths of the boxes and intervening or preceding spaces (lines) are not to scale, the spacing only

>mphasizes the common proteins between genera. The D ORF present in some viruses is not shown. In some

viruses (notably in the genus Paramyxovirus the V ORF mightbe a non-expressed relic. In the genus Rubulaviru:

some species lack the SH gene (shaded box). In the genus Pneumovirus, respiratory syncytial virus has a
transcriptional overlap at M2 and L (black box) although pneumonia virus of mice (PVM) does not. TRTV is alsc

distinct in having a different gene order at the 5' end, i.e., (3") F-M2-SH-G-L (5'). There are conserved
trinucleotides that serve as intergenic sequences for the paramyxoviruses and morbilliviruses. For rubulaviruses
and pneumoviruses the intergenic sequences are variable (1-31, or 1-57 nucleotides long, respectively).




BipycHi 0l1kH

[IpeacTaBHUKKM IMApoAuHU Paramyxovirinae MICTATh 6-7
TPAaHCKPUNTIB, MO0 KoayrTh 10-12 o1k (M 5-250 x/la), 3
akuX 4-5 4um OuIbIe (POPMYIOTHCS 3a PaxyHOK MEXaHI3MY
IEepEKPUBAHHS BIIKPUTUX PaMOK 34UTYBaHHS y JIOKyc1 P.

IIpeacrtaBHukM mapoguHu Prneumovirinae wmawtbh 8-10

BIIKPUTHX PAMOK 34YMTYBaHHS Ta KOAYIOTh 8- 11 O1nkiB 3 M —
4,8-250 x/la.
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Paamep Nokanusauus MpeanonaraeMele CBONCTBA M BaXHble
OCOGEHHOCTHU
AmuHe-  Mone-
CNoT- Kynap- B8 HHQ)HU,H: B
Benok HBIX Hag pPOBaHHOM BUPHOHE
ocTar - Macca KNeETKe
KOS (xJda)
Hykneo-
NPOTEMH
(nucleo- Hauwbonee wWWPOKO nNpeacTaBneH cpeau
protein-N} 595 60 | unronnaswva "g’;”cif’a BUPYCHbIX GENKOB, CBA3LIBAETCA C + U —
(, PHK, dpoopunupoBaH.
.%%ﬂfﬁ;. Bonee pacnpocTpaHeH B WH(UUMPOBaH-
(P protein) oo, | HEIX KIETKAX, YEM B BUDHOHAX, y4aCcTByeT B
507 72 | Uwronnasma TR | pETYNALMKM  TPAHCKPMALUMM M PEnnMKaumy,
obpasyeT  KOMMMeKc C N wu L,
chochopUnNMpoBaH.
TpaHCUPYeTCA € TOro e TPaHCKpUNTa,
Benok C 186 21 |HWjonmeswa TESTRYE |uto M P, HO cO cABMrOM pamki. BOSMOXHO,
«@yH»-PEryNATOP TPAHCKPUMLIMKA.
; CumnTeIB3ETCA C pefakKTUpPOBaHHOID
Senok V 298 40 | uwrennaswa F::;L’;";’ TPAHCKPUNTA reHa P, hocdhopunupoBaH, GoraTsii

- -

UUCTENHOM C-KoHel, DYHKUWA Her3BecTHa.
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COopKa BWUPUOHOB W UX MHKaNCynAauua.
BO3MOXHO MHIMOUPYET TPaHCKPUNLUUIO.

B komnnekce ¢ reMarrnkTUHUHOM 00ecneynsaer
CNWAHKEe  meMOpaH, BHeOpeHWe  BUPYCHOro
Matepuana B  KNeTKy ¥ reMOnuTUUECKYK
aKTUBHOCTL. OB0pasyetcA w3 HeakTwBHoro 60 k[a
npenwecTeesHuka Fp nNyTem npoTeonUTUYECKoro
paciiennesua Ha aee cydwnenuHuus F, (41 ¥ka) v
F. (18 ¥0a), KOBaneHTHO CBA33HHbIX Mexay cobon.
TNWKO3WNKPOBEH.

CBA3blBaHUE C KMETOYHLIM PELIENTOPOM,
reMarrmoTUHUPYoWasn aKTUBHOCTb.
fomogumep,  cBA3aH  AWCYNb(WUAHBIMU
MOCTUKaMM. MMUKO3UNMPOBaH.

Katanutuyeckaa cyObeavHuua BUpYCHOI
PHK nonumepasbl, OCYLWECTBAAKLAA Kak
TPAHCKPUNLMIO, TaKk M PEnnUKaLMio.

MPUCYTCTBYET B HAUMEHBLUMX KONMUYECTBaXx.
DOPMUPYET KOMNMEKE ¢ BGenkom P.



Mopdonoris

IHenaomepu “HN”T1a “F” € anTureHamu i
BiINMOBIIAI0TH 34:

-NPUETHAHHA 10 KJIITHHU-XA35THA,
- OIOCePeIKOBAHE 3JIMTTA MeMOpaH,

- aKTUBHICTb I'eMOJII3UHY.

e € npoBiAHMMH (paKTOPAMHU Y PO3BUTKY
iH(eKkUil Ta maroreHesi.



Jlhimion

e imaun  mmaHOI  OOOJOHKHA  BIPIOHY
CTAaHOBJIATE Onm3pko 20-25 % mnoro macwy.
BoHU 1TOXOASTh 13 IJIa3MaTUYHOI MEMOpaHU
KJIITUHA-Xa3d1Ha.



ByrieBoau

« BymieBoau y ckiajil IIIIKOIPOTEIHIB 1 IJIIKOIIITIIB
CTaHOBJIAITh 6% Macu BIp1OHY. IX CKiaz 3alIeKUTh
Bl KJIITHHU-Xa3siHa. BoHum npeacraBiaeHl N-

DI1KO3WIHOBAHNMU YyacTUHAMHU JIAHITIOTa
IJI1IKOIIPOTEIHIB, DTIKOJIIIT JaMU 5|
MYKOIIOJIICaXapuJaMH.

* V¥V TIpeACTaBHUKIB IAPOAUHU Pneumovirinae
OuT0K mpukpimieHHsS G DIKo3WiIboBaHMK. SH-
o110K PC-Bipycy MICTUTB MOJILJIAKTO3aMIH.



D13uK0-X1MI1UH1 BIIACTUBOCTI

« Maca BipioHy craHoButh 500 x 10° xJla Ta 3HayHO OimblIe IS THX
BIPIOHIB, 1[0 MAarOTh MYJBTUILUIOIIHUKA TeHOM. [lnaByda rycruHa B
rpaaieHT! nykposu 1,18 — 1,2 r/em3, y xjmopum nesiro — 1,24 r/cm3.
S20w1000 S.

* BipioHu uyyTiuBi A0 NIABUIIECHOI TEMIEPATypH, HEIOHHUX JETEPreHTIB,
dbopManbaeriay, OKUCHUKIB, TpUIICMHY Ta (ocdoimina3. Hanpukian,
npu 36-37 °C npotsarom 24—60 rog BOHU Maii’ke MOBHICTIO BTPAYalOTh
1H(EeKIIHY aKTUBHICTb. [Ipr MiHYCOBHUX TeMIepaTypax 30€piraloThCs
JOBIIIE, HaIPUKJIIA], npu
—60 °C 3anuimarTbCsd aKTUBHUMHM MPOTIroM 6 Mic., a JgojaaBaHHsA 5%
Kyps4oi cupoBatku, 3% Ouvadoro anbOymiHy uu 30% HEUTpaabHOTrO
IJILEPUHY CIIpUsie cTad1I13alli 1HPEKIIHHOCTI.

* binku cranoBisaTh 70% B1a cyxoi Macu, mnian — 20-25%, ByrieBoau —
6%.



XapakTepucTuKa poaiB poaunu Paramyxoviridae

BiaacTuBo Paramyxovirinae Pneumovirinae
CTi
Respiro Rubula Morbilli Pneumo Metapneumo
Bipycu Parainfluenza Mumps, Measles RSV Human
JIIOIUHHA 1,3 parainfluenza metapneumo
2,4a,4b virus
Ceporumnn 1 each 1 each 1 2 29
F Prot + + + + +
Haemolysin + + + NO HAEMOLYIN
NO HA
NO NA
HA +2 +2 +3
NA +2 +2




BiiacTuBOCTI NIOBEPXHEBUX

[ ] [ ]
OLJIKIB
* F rimikonporein .... Takok Mae aKTUBHICTb
reMOJIIZUHY
e HN [VIIKONPOTEIH .+ .. AKTHBHOCTI

reMarIlOTHHIHY Ta HedpaMiHiga3u

e I'emMarmOTUHALIS EPUTPOLUTIB e(PEeKTUBHO
BIIOYBAa€THCHA 3a AO0NMOMOIoK niaikomnporeiny H
(HIK Yepe3 Opak HelpaMiHiZa3HOI AKTUBHOCTI)



KiiTuHHI peuenropu

PC Bipyc: remnapuH cyiabdar
Bipyc kopy: CD46, SLAMF1

Bipyc Hinmax: EFNB2, EFNB3
Bipyc Cenpnaii: ASGR2, cianoBa kuciora



Penponykuist

.

Bipyc npueaHyeTbesi 10 peLenTopiB
KJIITUHU-Xa3s5[iHa 32  JOMOMOTOIO
rikonpoteiniB HN, H uu G.

37IUTTS 3 1a3MaTUYHOIO
MeMOpaHo1o, 3BUILHECHHS
HYKJICOKAIICUY Y ITUTOILIAa3Y.

[TocnigoBHa TPaHCKPHUIILIIS,

KeMMyBaHHS Ta IMOJ1aJCHIIIOBaHHS
MPHK Bi10yBa€eThCs y IUTOILIA3MI.
[lo w™mipi cuHTE3y JOCTaTHbLOI
KUIBKOCTI ~ HYKJICONPOTEIHIB IS
CHKarcujali|  HOBOCHHTE30BaHUX
AHTUTCHOMIB Ta T€HOMIB
MOYUHAETHCS PETUTIKALLiS.
PuboHyKI€OKarncuan B3a€EMOIIIOTh 3
MaTPUKCHUM MPOTETHOM o1
BHYTpIIIHKO1 ToBepxHi [IM. Bipionu
3BUIBHSIOTBCS 3 KIITHHH IUISIXOM
OpyHbKYBaHHS.
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Replication 2

mRNA

polymerase stops &

/[ restarts here

(-) RNA

mRNA

viral polymerase
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B1og0r14H1 BI1aCTUBOCTI

 ITapamikcoBipycH BI1JOM1 SIK 30yIHHKH XBOPOO
XpeOETHUX, IEPEBAXKHO CCABIIIB 1 IITAXIB.

* IlepenaBaHHsT  3IIMCHIOETBCS  T'OPU3OHTAIIBLHO,
IEPEBAXXHO  4Yepe3  JUXAIbHl  NUIIXH,  JI€
MIOYNHAETHCA 1HQEKIIMHUNA IIPOEC 1 A€ BIH MOXKE
3akiHuuTHCS (PC-Blpyc 1 BIpyCH mNaparpuiny
TIOMHM) a00 MOIIMPUTHCS Ha JIMQOITHY Ta
€InTeNlanbHl TKaHUHU (K1p), ciarHHL 3a1034, [THC,
€HI0TeIH (ITapoTHUT, XBopoOa Herokacna).



S sy TRy nfuenza virus

Est. occurrence

Seasonality
Severity

Control

Immuno-
pathology

700/1000

Winter

Bronchiolitis
requiring hospital

Specific Ab
Antiviral drug
(ribavirin)

Strong
association:

Host factors may
lead to
pathogenic rather
than protective
response

Half of all infants

in 15t year
Fall & Spring
Same

Nothing

Role of IL-8

5- 30%

Epidemics
same

Seasonal vaccine
Antiviral drugs
(oseltamivir &
zanamivir

Cytokine storm



IHaparpun
TumnoBa kpamnuHHA 1HQEKIIA. [HKyOamIiMHUM Mep10] KOJIWBAEThHCS
B1I 2 00 6 JIHIB.

Turml,2,3 -  eTIoONOriyHI  areHTH  BaXKUX  YPAKECHHIX
pECIIPaTOPHOrOr TPAKTY Y HEMOBJIAT Ta AITEH MOJIOJAIIOrO BIKY. 4
CEpOTHII HE BHKJIAKAE CEPHO3HHUX 3aXBOPIOBAHb HAaBITh IIPH
NEepBUHHIN 1H(DEKIIII.

Cepen mited 10 3 pOKIB IE€peBaxarOTh 1H(QEKI, CIPUYUHEHI
Bipycamu maparpuny 1 ta 3 tuny, a y Biml Big 4 10 14 pokiB —
BIPYCOM Iaparpuny 2 THUIY.

CE30HHICTh ITaparpuno3HuX I1HQEKIIN IMoAI0HAa JO CE30HHOCTI
IHIIMX KPAIUIMHHUX 1H(eE1i. BOHM peecTpyrOThCs MPOSITOM YChOIO
POKY, 3pOCTalOY1 BOCEHHU Ta HABECHL.



IHaparpun
Jlng maparumno3Hoi 1H(QEKIli XapaKTepHUM IMOBUIBHMN PO3BUTOK
XBOpOOM, BIJICYTHICTh YU CJa0Ka BHUSBJICHICTh CUMITOMIB TOKCHKO3Y,
HEBHCOKA TpHUBaJia rapsdka, IIOMIpHI KaTapaJibH1 SBUIIA 3 IEPECBAKHUM
yPaXXEHHSM CJIM30BO1 000JOHKH FOpPTaHI.
YpaXeHHsI CIM30BOI OOOJOHKH TOpPTaHl TUIIOBE IpU MaparpuIio3HIM
1H@ekmi. Y aiTed npu iH@eKIi, 00yoBIEHIN BIpyCcoM Iaparpuny 2-ro
TUITY, MOXKJIUBUU PO3BUTOK rocTporo CTEHO3YI0YO0I0
JIJApUHTOTpAaXely.
Ceporunu 2 Ta 3 CIPUYMHIOIOTH YPAXKEHHS PECHIPATOPHOTO TPAKTy 3
SBUIIIAMHU OPOHXITY, OPOHX10JIITY, OPOHXOIIHEBMOHI1, KPYIy 1 TOCTPOTO
CTEHO3YIUYOI0 JIAPUHIOTPAXEITY.
YpaxkeHHs1 OpOHXIB Ta JIET€Hb 3YMOBIIIOETHCS HE TUIBKH JIIEI0 BIPYCIB,
aje ¥ BTOPHMHHOIO OaKTEp10JbHOI MiKo(uoporo. HalTskue y aiTen
IPOTIKAE KPYII, YCKIAQJHEHUM ITHEBMOHIEIO, [0 MOYKE 3aKiHUYyBaTHCS
JETATBHO.



EnigeMiYHUH MAPOTUT

JlutvHa 3apazHa 3 JH1 [0
30UIBIIEHHS 3ajJ103 1 0 7-TO
JHA TMICII TOro SK BOHO
IIPOUIILIO.

Mumps: Notethe bilateral paratid
and submandibular gland
enlargement.

[akyOamiiaui  nepioa- 12-21
JICHb.
CuMnToMH:  30UIBLICHHS — Ta
YVIIUIBHEHHS 327103 Ha 00JU4Y4l 3
OZHOro 4m 000X OOKIB, OLIb B
TOpIIL.




Virus enters
respiratory tract

Virus grows in
salivary glands and
local lymphoid
tissue

Virus spreads to
spleen and distant
lymphoid tissue

Viremia

Virus spreads
throughout body to
testes, ovary,
pancreas, thyroid,
salivary glands

DISEASE

e '
> e

7-10 days

18 days
and after




Kip (morbilli )

[akyOamiitnuii nepiog — 8-14 (piako go 17 m10).

Ha 2 nenpb 3axBoproBaHHs 3’ SIBISIOThCA INIsIMH Kormnika-dinarosa,
Ha 4-5 NCHb 3aXBOPIOBAHHSA - €K3aHTEMA.




Kip
Pe3epByap Ta jpKeperno 1HQEKIi — XBopa JIJIMHA, SIKa BUALIIE BIpyC B
KiHIl 1-2 JHIB 1HKyOamliHOro mepioay, BIPOJOBXK  YChOIO
npoapoMalibHOro Tmiepionay (3a 3-4 1o0M [0 MOSIBM BHCHUNY) - 3
MOSIBOIO MEPIIUX CUMIITOMIB 1 10 4-TO JHS IICJIS IOSBU BUCHILY.

MexaHi3M 1@epenadl — acepo30JIbHMHM, MUISAX MOepeaadl - IOBITPSHO-
kpaneabHui. Huszbka CTIMKICT, 30yJHMKA y  30BHILIHBOMY
CEpEHOBUILIl  YHEMOXJIMBIIOE  KOHTAKTHO-IOOYTOBHUM  CIIOCIO
nepeaayi.

- BCPpTHKAJIbHA IICPCaada.



Ilepioau 3aXBOPIOBAHHS IIPHU
THUIIOB1M (popMi:

Karapansauii nepioj
Ilepioa Bucuny (3 100m)
[Iepioa peKOHBaNECICHITII.




Bipyc xBopooOu
Hrrokacna




MV

1KCOBIPO3 3MI1U

[ Tapam

l1an paramyxovirus

Ophi




BiaMiHHOCTI Mizk orthomyxo Ta
paramyxoviruses

Orthomyxoviruses

Paramyxoviruses

XBopoOu Jroaein

Influenza types A, B and C

Parainfluenza 1-4 infections,
RSV diseaes, mumps and
measles

T'enom sSRNA ssSRNA
8 segmented, nonsegmented
-ve sense —ve sense
3autTs Bipiony 3 | Endosome Plasma membrane
KJIITUHOIO
Tpanckpumniis HOST CELL NUCLEUS Host cell cytoplasm
BPHK
I'eneTn4Hi frequent Rare
peacoprauisi
Bincorok high low

AHTUTeHHHUX 3MIiH




