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Overview of BKPyV biology, immune response and disease

BKPyV virions are small non-enveloped particles40t45 nm in diameter, with an icosahedral
symmetry*? that tolerate heating, and remain infectious & émvironment including in sewage.
The capsid consists of the structural proteins ¥plhe outside and Vp2 and Vp3 on the inside
accommodating the circular 5.1 kb double-strandBid [@enome. Akin to other polyomavirusés,
the BKPyV genome can be divided into three regiigure S1):

i) the non-coding control region (NCCR) which haulm the origin of DNA replication and
promoter/enhancers for bidirectional viral generegpion;

ii) the early viral gene region (EVGR) which encedie non-structural proteins called small
tumour antigen (sTag), large tumour antigen (LTagy spliced variants called truncated Tag;

iii) the late viral gene region (LVGR) encoding thteuctural proteins Vp1l, Vp2, Vp3, and a small
accessory protein of unknown function called agotsn.

The LVGR transcripts extend into the EVGR, wherpramiRNA is encoded. The pre-miRNA
generates two miRNAs involved in down-regulating thirag transcripts and the cellular stress-
induced ligand ULBP3>® In immunocompromised patients, the NCCR can uralgogrtial
sequence deletions and duplications, giving rigeete BKPyV variants. Variants found as majority
species in blood are associated with increasedcatpke fithess in vitro and higher viral loads in
vivo. ® LTag and sTag regulate entry of the host cell i@®/S-phase in order to provide
abundance of host cell enzymes and building bldoksviral replication; and LTag is directly

involved in the viral DNA replication.

Notably, BKPyV does not encode classic antivaiegets such as viral nucleoside kinases, DNA
polymerase or protease enzymes, which rendersntangiviral drugs developed for herpes-or hep-

atitis viruses suboptimal or ineffective. In vistudies suggest some potency of cidofovir and brin-



cidofovir (formerly called CMX001), which need te lbonfirmed in proper clinical studi¢$**

LTag and sTag play a role in oncogenic transforomaith experimental models, and there is limited
evidence that BKPyV may contribute to urothelialigr@gancies in humans?** Detection of LTag

is clinically important for making a BKPyV-speciftiagnosis in tissue samples by immunohisto-
chemistry, which often uses cross-reacting antemth the simian polyomavirus SV40 LTag. The
Vpl capsid protein represents the main target ofrakzing and non-neutralizing BKPyV-specific
antibodies**®*and 4 major Vp1 serotypes have been distinguish&However, a quasispecies-
like variability of VP1 has been described in immoompromised patients with persisting BKPyV

replication.’*#

Virus biology, immune response, and disease. BKPyV is commonly acquired during childhood,
and the virus then persists in renal tubular epihand urothelial cells***The route of BKPyV
transmission is not defined, but most likely occues the oral and/or respiratory tract. Symptoms
and signs of BKPyV primary infection are not knoweither because of its subclinical or
unspecific, for example “flu-like”, presentation.syimptomatic viruria is seen in 5% - 10% of
healthy individuals?® Using seroconversion as indicator of past expospproximately 40% of 5
year-old children have BKPyV Vpl antibodies inciegsto >90% by early adulthood®>%%
BKPyV IgG titres decrease with age resulting iroadr seroprevalence after the forth decade of
life. 1>%324 BKPyV-specific CD4 T-cell responses appear to dateewith declining BKPyV IgG
titers, showing decreasing frequencies in the perigl blood of older age grougs Asymptomatic
viruria has been detected in >60% in immunosupprepsitients, in whom the urine viral loads are
higher compared to healthy populatiof?$? In transplant patients, BKPyV replication is viehas
the result of failing BKPyV-specific immune contralue to immunosuppressive drugs, and
impaired virus-specific T-cell effector functions the allogeneic setting of transplantatiéit®3!
Extensive cytopathic damage from virus infectiord azonditioning regimens, and significant

inflammation from innate and adaptive immune respsnthen lead to organ-invasive disease and



functional compromise?*?* Although the most frequent clinical manifestatioh BKPyV in
allogeneic HSCT is HC? other manifestations have been reported inclugiaghropathy %

ureteric stenosis? encephalitis®*®respiratory tract infectiong’*°and skin pathologie$:
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Figure S1. BKPyV genome or ganization.

The genome can be divided in three regions: i) Adre coding control regioM(CCR) containing the origin of
DNA replication and promoter/enhancers for bidi@tl viral gene expression; ii) The early virahgeegion
(EVGR) encoding regulatory small and large tumour amgesTag, LTag), spliced variants called truncdiag),
and miRNA,; (iii) The late viral gene regiob\(GR) encoding the capsid proteins Vp1, Vp2, Vp3, asdall
accessory protein of unknown function called agatgin. The BKPyV genome does not encode a viral DNA
polymerase or protease.
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Table S1. Results of non-specific measures: hyperbaric oxygerapy and fibrin glue application

Hyperbaric oxygen Fibrin glue
N° of studies 5 1
References 15 6
Type of Study Retrospective, 5 Retrospective, 1
N° of patients 29 35
Efficacy:
- Clinical CR (86%) CR (83%)
- Virological Reduction in BKPyV loads in urine (69% BKPyV viruria remained positive in
83% of patients achieving CR
Toxicity (N° episodes)| Ear barotrauma (1), pressu@erance | No adverse effects
(1), claustrophobia (1); beware feasibility
for earache or claustrophobia
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