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o lack stable 3D structure
o Flexibility means advantages:
o plasticity
@ protein interactions
@ IDPs: regulatory and signaling functions

@ Viral proteins can hijack and manipulate
regulatory proteins

Outline

1. Introducing Intrinsically Disordered Proteins (IDP)
2.1. E7 from Human Papilloma virus
2.2. EIA from Adenovirus 2/5

2. Results and Goals

3. Perspectives

How viruses hijack cell regulation
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2006 considered an IDP
(Uversky V.N. et al., 2006)

@ papilloma = small wart
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@ HPV family = 200 viral types

; . Genome maintenance/
@ high-risk oncogenic (like HPV16) , ‘ ' cellproliferation

| Genome maintenance
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@ CR3 contains two CxxC
IDGPAGQAEPDRAHYNIVTFCCKCDSTLRLC zinc-binding motifs CCKC

VQSTHVDIRTLEDLLMGTLGIVCPICSQKP c iC

@ separated by 29 residues

Balog, E.R.M. et al., 2011. Crystal structure of the unliganded retinoblastoma protein pocket domain. Proteins, 79(6), pp.2010-2014.
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Gene Transcription Epigenetic Reprogramming

ElA
(B T h e CrU o Adenovirus 5

Cellular Metabolism £ ' f Cytokine Signaling

Protein Degradation Genomic Integrity

McLaughlin-Drubin, M.E. & Miinger, K., 2009. The human papillomavirus E7 oncoprotein. Virology, 384(2), pp.335-344.




@ Ad5 ElA entire sequence
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@ key role many cell regulatory 7 =
processes ILHEI«.'YDLDVTAPEDP
2 NE_EAVSQIFPESVML

ElA protein

@ it contains much more linear motifs

o 289 aa PN[LVPEVIDLTCHEAGFPPSDDEDE]

% v
PPEIHPVVPLCPIKPVA
VRVGGRRQAVECIEDL

LNEPGQPLDLSCKRPR

LDYVGHPGHGCRSCHYHRRNTGDP
DIMCSLCYMRTCGMFVYSPVSEPE
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M Ad5 E1A entire sequence
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Bioinformatic predictors

T

Intrinsic Protein Disorder Prediction

Disorder Prediction Server

Web based predictor for disordered regions in proteins
Estimate the fold probability of a protein

Intrinsic Protein Disorder, Domain & Globularity Prediction
Prediction of Intrinsically Unstructured Proteins

Predictors of Natural Disordered Regions

Prediction of unfolded segments in a protein sequence based on
Regional Order Neural Network

DisProt Predictor of Intrinsically Disordered Regions
DisProt Predictor of Intrinsically Disordered Regions
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Bioinformatic predictors
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E=E7.

E7

Human Papilloma Virus

Disorder Disposition

1 11 21 31 41 51 61 71 81 97
E7 Residues

Disorder Disposition

1 16 31 46 61 76 91 106 121 136 151 166 181 196 211 226 241 256 271289
ElA Residues
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HPV16 E7 alignment

@ 2005 Crystal, HPVla E7 (CR3) (44-93)
(Liu X. et al., 2005)

@ HPV45 E7 is 45% analogous

@ HPVla E7 is 37% analogous

@ 2006 NMR, HPV45 E7 (CR3) (55-106)
(Ohlenschldger O. et al., 2006)




— E7 HPV16
~ E7 HPV45
~ E7 HPV1a
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@ model based on HPVla E7 \/o model based on HPV45 E7
o 33 atoms, RMSD = 1.165 A ® 52 atoms, RMSD = 0.496 A

@ HPVla (37% homologous) @ HPV45 E7 (45% homologous)

HPV16. ET.modeled St v:ie 07 . virdl proteins expression

HPV 16 E7 secondary structure contents ,
E7 protein  &-helix B-sheet loop > HisTag column

E7 HPV16 modeled ; ; : " E. coli BL21(DE3)pLys E. coli BL21(DE3)
h E7HPVASICRS 2h77% o 14.15%E0R 17 |
- pET20b(+) plasmid

pET42 plasmid
E7 HPVI6 CD data 51.03% 8.95% 40.02%

anion ¢, ~hange
2 silent mutations Marley’s 4:1 protocol

2 purification steps @ 2 purification steps

E7 yield: 20mg/L Size—exclusion ElA yield: 10mg/L
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viral proteins expression

HisTag column

] E. coli BL21(DE3)

ATG = GGAGATACA - - - ACATTGCATGAATA... N

] ] ‘ PET42 plasmid
‘; ‘; anion ¢, ~hange

At Marleys 4:1 protocol

G GGAGATACA ~ ACATTGCATGAATA..
l l @v 2 purification steps

|
HIS-2 Pro-6 Size-exclusion ElA yield: 10mg/L

ProteoExpert, Biomax Informatics
https://ssl.biomax.de/ProteoExpert/index. jsp)
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@reductant agent: TCEP, DTT, R-
mercaptoethanol @ ESI and MALDI mass spectrometry

@pH 5.5 - 85 o SAXS

@buffers: PBS, HEPES (-] Dynamic nghf SCG‘H’GI"iﬂg HPV 16 E7 protein molecular weight

@ temperature 278 - 308 K Theoretic - ExPASy 12152 Da
@ NMR ESI 12149 Da

MALDI 12219 Da
DLS 24 * 6 kDa
@denaturing conditions till 8M urea SAXS 30 + 4 kDa

@anaerobic vs aerobic
purification steps




SAXS on E7 protein
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EOM models using a homologous HPV1 structured part
DAMMIF analysis

HPV16 E7 Future goals

@ E7 HPV16 protein

o G128 @ mutate specific Cysteines
G882.. G108
677 26235

o N @ phosphorylation studies of Serine residues
@ interaction with partner - tumor suppressor pRB
@ in-cell NMR studies using human cells (electroporation)
o E1A Adenovirus 2/5

;- 'H (om) ‘ @ analyze the 12S E1A protein with 243 residues (no CR3)
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