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Environmental Occurrence

Background

« Nonenveloped, ds-DNA viruses
> Resistent particles and ubiquitous
> Excretion via saliva, droplets, urine, feces
> Primary infection usually in childhood

 Infection and disease
> In healthy people: persistent, latent infection
» In immunocompromised: symptomatic, lytic infection (reactivation)
> In naive immunocompromised patients: severe primary infection
> In elderly: integration in host DNA - carcinoma

« Treatment and prevention
> No proven effective anti-viral therapy available
» Tapering of immunosuppressive drugs
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Human polyomaviruses

Nephropathy (KTx) PML encephalopathy
Hemorrhagic cystitis (HSCTx) (AIDS, multiple sclerosis)

Immunosuppression
« SOTx T

« HSCTxT

- Biologicals T

« Ageing

Technical advances
* Next-generation sequencing




Human polyomaviruses

Nephropathy (KTx) PML encephalopathy
Hemorrhagic cystitis (HSCTx) (AIDS, multiple sclerosis)
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Is HPyV infection a danger for blood safety?

(considering 50%b of our recipients is immunocompromised)

Is our blood donor population infected with HPyVs?
» Determine seroprevalence in blood donors

Are HPyVs present in donor blood, and are they infectious?
> Determine presence and load of HPyV-DNA in donor blood
» Determine integrity and infectivity of HPyV particles

If so, which blood components/products confer the highest risk?
» Compare HPyV-DNA loads between components

Is HPyV transmitted to recipients; do they develop HPyV-related disease?
» Detect and compare HPyV-DNA sequences between donor and receptor
> Analyze recipients for HPyV-related signs and symptoms
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Seroprevalence of the HPyVs

- Clone VP1 into pGex vector (GST)
- Express VP1-GST fusion protein (Ag)

- Couple VP1-Ag to Luminex bead

HPyVX-VP1

Luminex bead (unique color)




Assay validation

— GST
BKPyV
JCPyV

——— KIPyV
VP1 sequence similarity (%) WUPYV

BKPYV JCPW KIPYW WUPW MCPyW HPy6 HPY7 TSPy HPyW9 MWPyW STLPW HPy12 NJPW  LIPWV MCPYV
BKPyV ‘ 282 291 439 277 264 541 538 433 414 538 474 443 HPYVG
JCPW 014 284 283 466 263 265 524 544 450 406 551 454 424 HPYV7
KIPyV 002 013 861 272 335 369 239 262 244 263 254 227 242 I'i';\lg
WUPW 006 016  0.03 295 374 378 246 274 283 264 216 216 269 MWEYV
MCPyv 002 020 008 0.14 275 251 561 574 391 400 562 493 548 HPYV12
HPyV6 000 001 -002 008 003 880 272 277 249 291 299 227 266
HPW7 012 023 003 012 011 257 278 263 304 277 241 239
TSPyV 009 024 023 021 016 -008 001 602 439 432| 608 551
HPyV9 nd nd nd nd nd 25000 -
MWPW 014 009 014 020 017
STLPW 042 020 045 025 007 (|
HPyV12 nd nd nd nd nd . GST
NJPyV nd nd nd nd nd BKPyV
LIPyV nd nd nd nd nd \ JOPyY
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Seroprevalence and frequency
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BKPyV JCPyV KIPyV WUPYV MCPyV HPyV6 HPyV7 TSPyV HPyV9 MWPyV STLPyV HPyV12 NJPyV LIPyV
N=1033 N=660 N=957 N=1033 N=855 N=875 N=749 N=831 N=200 N=1039 N=677 N=42 N=54 N=62




How about the prevalence in donors?

Target Multiplex Product (bp) Limit of detection

HPyV species (copies/reaction)

- Develop species-specific RT-PCR (qPCR)
- Combined primer/probes (multiplexing)

- Checked specificity and sensitivity

W W W WwwNNNNRIERRR R

L
=
]
o
un
m
@
o
i
[

30 32 34 36 30 40 42 44 46 43 S0
PCR cycle



HPyV-DNA detection and viral load in donors

PCR target PCR-positive Viral load
Any Ct Ct <40 Product sequence
N (%) N (%) confirmation* copies/ml
5(0.5) 1(0.1) 1/1 (100)
1414
2(0.2) 1(0.1) 0/1
2 (0.2) : 1/2 (50)
63 (6.2)
4(0.4) : 1/1 (100)
7 (0.7) -
7 (0.7)
6 (0.6) : 1/3 (33)
3(0.3) : 1/1 (100)
1(0.1) : 0/1
11 (1.1) : 0/10
3(0.3) : 0/1
6 (0.6) : 2/2 (100)




Conclusions and consequences

« HPyV infection is common in blood donors
» Seroprevalence is high for most HPyVs
» Average donor is infected with 9 different HPyV species

e HPyV-viremia
» Found in a smal proportion (<5%) of blood donors
» JCPyV and TSPyV, perhaps MCPyV
> Viral load is low, and integrity and infectivity of the particles is still unknown

« Transfusion risk: unknown
» Unaware of the possibility
» Discriminate between autologous (reactivation) and transfusion-transmitted virus (ge novo)
» Learn from SOTx-medicine (BKPyV viremia/nephropathy is donor derived)
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