In vitro replication of varicella-zoster
virus in human retinal pigment
epithelial cells
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Helmut Ruska and the
visualisation of viruses

Helmut Ruska: Uber das Virus der
Varicellen und des Zoster. (1943)
Klin Wochenschr 22: 703-04.

Abb, 1. 1403/43. Virus der Varicellen, Abb. 30000:1,"

Helmut Ruska 1908 - 1973



The Nobel Prize in Physics 1986
"for his fundamental work in electron optics, and for
the design of the first electron microscope”

Ernst Ruska 1906 - 1988




Varicella-zoster virus (VZV) is the causative
agent of chicken pox and shingles

chicken pox (varicella)

VZV reactivation from Iatencv_)

shingles (zoster)



VZV and progressive
outer retinal necrosis (PORN)

Kalpoe et al. (2005) Bone Marrow Transplantation



The live vaccine enhance humoral and
cell-mediated immunity to VZV
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First full-genome analysis
of VZV in 1986

1804 A. J. DAVISON AND J. E. SCOTT
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Fig. 2. Summary of the VZV gene layout, The genoine is represented in four sections, heavy horizontal
lines indicating the unique regions (U, and Uy), the two large open rectangles depicting the inverted
repeats flanking Ug (TR and IR}, and the two heavy short vertical lines denoting the inverted repeats
flanking U, (TR, and [R, ). ORFs I to 71 are illustrated as arrows against the appropriate strand, and
correspond to the protein-coding regions shown in Table | and Fig. 1. Regions of overlap between
ORFs shown in Fig. | are not included. Light vertical lines indicate potential polyadenylation sites in
the appropriate strand. The locations of the four reiterations (R1 to R4) are denoted by filled rectangles;
R1, R2 and R3 are in the coding regions of ORFs 11, 14 and 22, respectively.

Davison und Scott (1986) Journal of General Virology



The new genotyping scheme
produced identical clusters in phylogenetic
analyses compared to full-genome sequences

(A) Full genome ~125 kbp (B) ORF51-58 1990 bp stretch (C) ORF51-58 1990 bp stretch

Schmidt-Chanasit et al. (2007) Journal of Clinical Microbiology



Genotype M1 VZV wild-type strains
circulating In Tanzania

(A) 16392 bp stretch (B) 1990 bp stretch

= Schmidt-Chanasit et al. (2008) Journal of Clinical Microbiology



Sequence analysis suggests recombination

events between different VZV genotypes

within ORFs 1, 31, 60, and 67
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Schmidt-Chanasit et al. (2008) Journal of Clinical Microbiology



VZV glycoprotein E gene mutations and genotypes

VZV strain Genotype ¢E gene mutation(s)”
Gerl™ A

Ger4* A

Ger8* A

Ger53* A C119T, Te60C, CI6064

Gers4* A C119T, C393A, Too0C, C16064, C1626T
Ger70* A

Ger80* A

Ger81* A C513T

Ger84* A

Ger97 A

Ger99 A

Gerl00 A

Gerl02 A

Gerl03 A

Gerl07 A G1284A

Gerl10 A

Gerlll A

Gerll2 A

Gerll3 A

Gerll4 A

Gerll7 A

Gerll8 A

Gerl19 A

Gerl20 A

Gerl2l A

Ger29* D

Ger31* Q QJQT. Too0C, C1606A4 > P < 00001
Ger33* D

Ger45* D C119T, Too0C, CI6064

Gerd7* D C119T, Too0C, Cl6064

Ger55* D C119T, T660C, CI6064

Gerb6™* D C119T, T660C, CI6064

Ger69* D

Ger78* D C119T, To60C, CI6064

Ger82* D C119T, Too0C, CI6064

Ger88* D C119T, T660C, Cl606A

Ger89* D C119T. T660C, CI6064, C1752T
Ger94 D C119T. Too0C, CI6064

Ger95 D C119T, T660C, CI16064, T1683G
Gerl01 D C119T, T660C, Cl6064

Gerl04 D C119T. Too0C, Cle06A4

Gerl05 D C119T. T660C, Cl606A4

Gerl08 D C119T. Te60C, CI606A4

Gerll5s D C119T. To60C, Cl6064, T1683G
Gerllo D, C119T, T660C, Clo06A4

Santos et al. (2000) Virology Schmidt-Chanasit et al. (2008) Journal of Clinical Microbiology



Objective

Reproductive In vitro infection system for
generating high-titred and cryostable cell-free
VZV stocks



The retinal pigment epithelium (RPE) is
iInvolved in the phagocytosis of the outer
segment of photoreceptor cells

SEE FIG. 2
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Forrester (2003) Nature



RPE cells were isolated from freshly
enucleated bulbi for corneal transplantation




RPE cells are susceptible to
productive VZV infection
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Schmidt-Chanasit et al. (2008) Journal of Clinical Microbiology



PFU { ml of cell-free virus

VZV infection of RPE cells Is suitable to
obtain high-titred and cryostable cell-free VZV

1000000

100000

10000

1000

100

10

1

10000000

1000000

100000

10000

PFU ! ml of cell-free virus

1000

0

24 48 72 9% 120

hours post infection

—-o—HFF
-=-RPE

I —t—

| ~

1 7

30

180

days after freezing at -70°C

Schmidt-Chanasit et al. (2008) Journal of Clinical Microbiology



OUTLOOK:
Phenotypic and genetic characterization of
varicella-zoster virus mutants resistant to
acyclovir, brivudin and foscarnet
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passages in RPE cell culture

Bleymehl et al. , unpublished
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