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Adenoviruses - Taxonom:-

%
» Family Adenoviridae L
» GenusMastadenovirus f’
» GenusAviadenovirus A
Species
»Fowl adenovirusA (FAdV-1)

B (FAdV-5)
C (FAdV-4, FAdV-10)
D (FAdV-2, FAdV-3, FAdV-9, FAdV-11)
E (FAdV-6, FAdV-7, FAdV-8a, FAdV-8b)
» Goose adenowvirus (1, 2, 3)
» Falcon adenovirus A (FaAdV-1)
» GenusAtadenovirus
» GenusSiadenovirus

» Genud chtadenovirus




Adenoviruses

» Size: 70-90 nm
» non-enveloped
» Symmetry: icosahedral capsid
» 240 hexons, 12 pentons
> Proteins: hexon, penton, fiber s 1053 ipresfaemesinpicesnm
» Polypeptides of protein shell (llla, IX, VI,VIII)
» Genome: linear ds DNA 26-45 kb
» Central part of the genome Is conserved
» ITR of 36-371 bp
» Covalently linked TP at 5’ end




Fowl adenoviruses

» Widely distributed
» Ubiquitous in fowl population

(turkey, pigeons, budgerigars, mallard duck, gumea fowl and
pheasants)

» The role is not well defined except:
» FAdV-1 (qualil bronchitis)
» FAdV-4 (hydropericardium syndrome)

» Other strains/compromised health status of the bird (CIAV or
IBDV)

» Strains from several species/E — predilection for liver cells, 1B

» Different serotypes or strains of same serotype vary in virulence
» Transmission: vertical and horizontal

» Primary pathogens? factors to determine pathogenicity?




Inclusion body hepatitis (IBH)

» Meat type chickens, 3-7 wks of age, Canada (FAdV-2,7,8,11)

» Sudden onset of mortality (2-10 %), mortality/pathogenicity,
secondary infection, susceptibility, all strains/same pattern of
Infection

» Initial replication — viraemia, the main site (alimentary tract

» Histology: basophilic inclusion bodies

» Diagnosis: virus isolation, EM, PCK & -2
serology: ELISA, AGID 2 oy
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Objective
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» To analyze and compare fiber gene sequences of FAdV
Isolates in order to determine differences that may
contribute to virulence

» Gelderblom, H. and Maichle-Lauppe, |. 1982. Theifsbof fowl
adenoviruses. Arch. Virol. 72:289-298.

» Pallister, J., Wright, P.J., Sheppard, M. 1996i4le gene encoding the fiber
IS responsible for variation in virulence in theviadenoviruses. J. Virol.
5115-5122.

Sequence the fiber gene of 8 FAdVs
» FAdV-8 (2 pathogenic + 2 non-pathogenic viruses)
» FAdV-11 (2 pathogenic + 2 non-pathogenic viruses)



Fiber gene
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» FAdV-1 has two fiber genes _
» FAdV-4 has two fiber genes 0 IR
» FAdV-9 has only one fiber gene
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Fiber gene

» Both serotypes (FAdV-8 and FAdV-11) have only one
fiber gene

» FAdV-8 fiber gene encodes 1572 nt — 524 aa
» FAdV-11 fiber gene encodes 1716 nt— 572 aa
» Percent identities/similarities 50.4/64.7

» Percent identities/similarities with CELO
virus “type species’
> FAdV-8 (S 29/42.7) (L 17.4/25.1)
» FAdV-11 (S 27.2/42.8) (L 22.5/32.6)

FAdV fibers: 3 regions — tail, shaft, heac

news.discovery.com/.../09/21/virus-278x225.jpg



Fiber tall

FAdV-11 B MATSTPHAFSFGQ GPRKRPAGGEDGERDASKVPKMJITPAPSATANGNDELD
FAdV-11 C MATSTPHAFSFGQ GPRKRPAGGEDGERDASKVPKMJITPAPSATANGNDELD
FAdV-11 D MATSTPHAFSFGQ G§ GGEDCEERDASKVPKMITPAPSATANGNDELD

ok k kK . :

RKRP VYPF
FAJV-8 A MAKST PFAF SMEQHS$RKRPIDSENT QNASKVRQNADF CHARRCRRKYDLN QN
FAJV-8 B MAKSTPFAF SMEQHS$RKRPIDSENT QNASKVAKT QT SATRAGVDGNDDLN QN
FAdV-8 C MAKSTPFAF SMEOHS$RKRPIDSENT QNASKVAKT QT SATRAGVDGNDDLN QN
FAJV-8 D MAKST PFAF SMEOHS$RKRPIDSENT QNASKVAKT QT SATRAGVDGNDDLN QN
FADV-11 A MATSTPHAFSFGQ G§ GGDGERDASKVPKMITPAPSATANGNDEL D N
N
N
N

FAdV-8 A STPpGCEEEEES- - PSLNPPFI DPNGPL YVONSLL YVKTTAPI EVENKSLALAYDS- SL
FAdV-8 B STPpCEEEEES- - PSLNPPFI DPNGPL YVONSLL YVKTTAPI EVENKSLALAYDS- SL
FAdV-8 C STPpGCEEEEES- - PSLNPPFI DPNGPL YVONSLL YVKTTAPI EVENKSLALAYDS- SL
FAdV-8 D STPpCEEEEES- - PSLNPPFI DPNGPL YVONSLL YVKTTAPI EVENKSLALAYDS- SL
FAAV-11 A GEGEEEEE SGENPSLNPPFL DPNGPLAVONNLLKVNTAAPI TVTNKALTLAYEPDSL
FAdv-11 B GEGEGEEEG SCENPSLI PPFLDPNGPLTVKNNLLKVNTAAPI TVTNKALTLAYEPDSL
FAdV-11 C GEEEEEE SGENPSL NPPFL DPNGPLAVONNLLKVNTAAPI TVTNKALTLAYEPDSL
FAdV-11 D GCGEGEGEEEEESGENPSL NPPFL DPNGPLAVONNL L KVNTAAPI TVANKAL TLAYEPDSL

*xkk*k k% *Ek*k* k*k **k*k-k(kkkk*k*k k- %k k% k*-k-%kk*k * *k-%k-%kk*%k- * *

Tail / 63 aa long



FAdV-11_A
FAdV-11 B
FAdV-8_A
FAdV- 8_B

FAdV-11_A
FAdV-11 B
FAdV-8_A
FAdV- 8_B

FAdV-11_A
FAdV-11 B
FAdV-8_A
FAdV- 8_B

FAdV-11_A
FAdV-11 B
FAdV-8_A
FAdV- 8_B

FAdV-11_A
FAdV-11 B
FAdV-8_A
FAdV- 8_B

FAdV-11_A
FAdV-11 B
FAdV-8_A
FAdV- 8_B

FAdV-11_A
FAdV-11 B
FAdV-8_A
FAdV- 8_B

FAdV-11_A
FAdV-11 B
FAdV-8_A
FAdV- 8_B

FAdV-11_A
FAdV-11 B
FAdV-8_A
FAdV- 8_B

FAdV-11_A
FAdV-11 B
FAdV-8_A
FAdV- 8_B

MAKSTPFAF SMEQHSSRKRPADSENT QNASKVRGNADF CHARRCRRKYDLNL VYPFW. QN
MAKSTPFAF SMEOHSSRKRPADSENT QNASKVAKTQT SATRAGVDGNDDLNL VYPFW. QN
MATSTPHAFSFGQ GSRKRPAGGDGERDASKVPKMITPAPSATANGNDEL DLVYPFW.QN
MATSTPHAFSFGQ GSRKRPAGGDGERDASKVPKMITPAPSATANGNDEL DLVYPFW.QN
** *** *** * % .****** .- -:**** . . :* *kkkkkkkk
STSGEGGEES. - GANPSLNPPEI DPNGPLYVONSLLYVKTTAPI EVENKSLALAYDS- SL
STSGGEGGGEES- - GGNPSLNPPFI DPNGPLYVQNSLL YVKTTAP| EVENKSLALAYDS- SL
GSTGGEGEGEEG SGENPSL NPPFL DPNGPLAVQNNLL KVNTAAP! TVTNKALTLAYEPDSL
GSTGGEGEGEEESGENPSL NPPFL DPNGPLAVQNNLL KVNTAAP! TVANKAL TLAYEPDSL
.::******. **********:****** ***.** *:*:*** * **:*:***:. * %
DVDAQNQL QVKVDAEGP! Rl SPDGLDI AVDPSTLEVDD- EVEL TVKLDPAGP! SSSSAG
DVDAQNQL QVKVDAEGP! Rl SPDGLDI AVDPSTLEVDD- EWEL TVKLDPAGP! SSSSAG
ELTNQQQLAVKI DPEGPLKATTEG QL SVDPTTLEVDDVDWEL TVKLDPDGPLDSSATG
ELTNQRQLAVKI DPEGPLKATTEG QL SVDPTTLEVDDVDVEL TVKLDPDGPLDSSATG

. * * % ** * **‘k - . --::*** * k ok ok k% :********* * %k .‘k‘k :**
NI RVDDTL L | EDDDTAQVKEL GVHLNPNGPI TADCDGL DLEVDPQTLTVTTSGATGGVLG
NI RVDDTL LI EDDDTAQVKEL GVHLNPNGPI TADQDGL DLEVDPQTLTVTTSGATGGVLG
TVRVDETL L VEDDGSGQGKEL GVH.NPDGPI TADQNGLDLEI DNQTLKI TP- GSAGGVLS
TVRVDETLL| EDVGSGQGKEL GVNLNPTGPI TADDQGLDLEI DNQTLKVNS- VTGGGVLA
.:*** *** * % .:.‘k ***** * % % *k ok k ok k- :***** * *** ****
VLLKPSGGLQTSI Q3 GVAVADTLTI SSNTGTVEVKTDPNGS! GSSSNG AVWTDPAGPL
VLLKPSGGLQTS! Q@ GVAVADTLTI SSNTGTVEVKTDPNGS!I GSSSNG AVVTDPAGPL
VQLKPQGGLNSQSDE QVVTQNS] EVDNGALDVKWANE: - - = = = = === = === === == = - -
VQUKSQGGL TAQTDG QUNTQNS! TVTNGALDVKVAAN: - - == - - oo oo oo
* * * . * % % s * % * . . * * :
TTSSNGLSLKLTPNGS| QSSSTGLSVQTDPAGP! TSGANGL SLSYDTSDFTVSQGMLS |
TTSSNGLSLKLTPNGS! QSSSTGLSVQTDPAGP! TSGANGL SLSYDTSDFTVSQGMVLS! |
------------------------------- GPLSTTPDGLTLNYDTGDFTVNAGTLSI L
------------------------------- GPLESTDTGLTLNYDPGDFTVNAGTLS |

* * * * * . * % % * * k% *

RNPSAYPDAYLESGTNLL NNYTAYAENSSNYKFNCAYFL@W(SNGLVTSSLYL KI NRDN
RNPSAYPDAYL ESGTNL LNNYTAYAENSSNYKFNCAYFL QSWYSNGLVTSSL YLKI NRDN
RNPSLVANAYL TSGASTL QOFTAKGENSSQF SFPCAYYL QQW.SDGLI FSSLYLKLDRTR
RDPALVANAYL TSGASTL QUFTAKSENSSQF SFPCAYYL QQW. SDGLVL SSL YLKLDRAQ
* * .:‘k‘k‘k ** . *-::** .‘k‘k‘k‘k :.‘k *** ** * * ** ****** -*
LTSLPSGQL SENAKYFTFWPTYESMNL SNVATPTI TPSSVPWGAFL PAQNCTSNPAFKY
LTSLPSGQL SENAKYFTFVW/PTYESML SNVATPTI TPSSVPWGAFL PAQNCTSNPAFKY
FTGVESDAAYQNAKYFTFVWGGGEAMNL SQ STPTI TPSTTQANAFAPALNYSGAPAFVY
FTNVPTGANYQNARYFTFW/GAGTSFNLSTLTEPTI TPNTTQANAFAPAL DYSGAPPFI Y

* -** *kkkkk e kk k- ***** . * *k kk . . * * %

YLTQDPSI YFEPESGSVQT FOPVLTGDWDTNT YNPGT VQ\/CI LPQT WG CmTFVNMTC
YLTQPPSI YFEPESGSVQTFQPVLTGDWDTNTYNPGTVQVCI LPQTWG- GQSTFVNMIC
DANPVFTI YFOPNTGRLETYLPVLTDDWKTSTYNPGT| TLCVRTVRVQLRSQGTFNMLVC
DASSWTI YFEPTSGRLESYLPVLTDNWS- QT YNPGT VTLC\/KTVF\’VQ_ RSQGTFSTLVC
:*** * :* * k kk :* .‘k‘k‘k‘k‘k‘k : . .‘k * % -.
YNFRCQ\IPGI FKVAASSGT FTI GPl FYSCPTNKLTQP-
YNFROONPG FKVAASSGTFTI GPI FYSCPTNKLTQP-
YNFRCONAG FNNNATAGTMILGPI FFSCPAL STANAP
YNFRCONTG FNSNATAGTMILGLI FFSCPALSTANAP

******* *** *--** * * ** ***



Fiber shatft

MGTSTPHAFSFGQIGSRKRPAGGDGERDASEVPKMETPAPSATANGNDELD
LVYPFWLONGSTGGGGGGGSGGN

p BBB BBB BPB B
1 PS LNP FFL DP NGP LTVQ
2 NN LL K VNT TA PIA VTN
3 KA LTL SYD PE SE LTNQ
4 QQ LAV KID PE GR KATT
5 EG QL SVD PT TLE Vv
6 DD VDW ELT VK LDP NGR.DSSA
7 TG IV RVD DT LLV EDDGSGQG
8 KE LGV HLN PD GR TADQ
9 NG LDL EID NQ TLK ITPGSA
10 GG VLS VOL KP QGG LNSQS
11 DG 1QV VTQ NS |EV DN
12 GA LDV KVV AN GPL STTP
13 NG LTL NYD TG DFT VNA
14 GT LS L RN PS LV A NAYL TSGA
15 RT LQQ FTA KG ENS SQFSFP
16 CA YYL QQW LS DGL IF
17 SS LYL KLD RT RFT

Fiber has triplg} spiral structure
Bold — hydrophobic residues
Residues formin@ strands are indicated



Fiber head

» Conserved motif TLWT important in the
trimerization of the fiber protein is
absent in both serotypes FAdV-8 and 11 ,,{\,,
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» TLWT also missing from PAdV VY

serotype 5 fiber




Electronmicrographs
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Images taken on LEO Microscope
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Summary

» FAdV- 8 and FAdV-11, representing species E and D have
only one fiber gene

» There Is a 144 nt difference among the fiber genes of
FAdVs

» According to our data virulence is not associated with
sequences of the fiber gene

» To estimate the influence of adenoviral fiber genetics on
pathogenesis, experimental infection would be necessary
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