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Herpes simplex virus (HSV) infections

\ 4

. Anogenital

HSV-1: Orofacial

Global prevalence: 67% Qlo al prevalence: 13%
3.7 billion people under age 50 million people under aged 50
inly transmitted sexually or from mother to
child

* Commonly causes cold sores (fever blis 3
but it can also lead to genital herpes \ * Causes mainly genital herpes
* Itis also a cause of encephalitis (brain infectio * |t can also cause meningoencephalitis (brain

eye infections. infection) and neonatal herpes.

* Mainly transmitted by oral-to-oral contact
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Clinical syndromes associated with human herpesWruses

| HSVL | Hsw2 __ HHV-7 | KSHV

Gi nglvostomatltls

Genital lesions + + - - - -
Keratoconjuntivitis + + + - -
Cutaneous lesions + + + - - +
Neonatal infection + - - -
Retinitis + + + - - -
Esophagitis + + ‘ + - - -
Pneumonitis + + + . -
Hepatitis + + + + + ;
Meningitis - - + i
Encephalitis + + + -
Myelitis + + + + ;
Mononucleosis - + + + - +?
Hemolytic anemia + + + - -

Leukopenia

Trombocytopenia



Herpes simplex virus (HSV) ocular infection

infection, latency, and
Possible ~ ce.

e HSV travels retrograde along the
— ophthalmic division of the fifth

cranial nerve after ocular infection

or via other routes after extraocular

infection to develop latency in

trigeminal ganglia.

> i  Italso may develop latency

ura Mernatoseriot spread locally in the cornea.

Gt « Corneal latency of HSV may
influence eye banking and corneal
transplantation

. —'—\\-ﬁ

HSV anterograde transport afte

e HSV retrograde transport \> reactivation in trigeminal gan "

after ocular mfectlon_ ;

A HSV retrograde t?sport
after oral infe




HSV ocular pathology

e HSV-1>>> HSV-2

Ocular HSV manifests as:
Conjunctivitis
Iridocyclitis

Acute retinal necrosis

%,

| @ ous blindness, mainly resulting from

VV VYV

Keratitis: an important causegof |
stromal opacification. g\
* An estimated 500,000 peopl the,United States have ocular HSV.
* Treatment of new and re ses costs the country US$ 17.7 million annually.
* The global impact @/ IS difficult to ascertain because of a lack of surveillance-
based epidemiolagi '




HSV keratitis classification

* The initial (primary) infection is usually nonspecific self-li
childhood and usually without corneal involvement.

: N tivitis, often in early

t'Sometimes involves the corneal stroma
(the deeper layers of the cornea) or the inner corfx (endothelium), anterior chamber, and iris.
esponse to the virus.

« Recurrent ocular herpes affects the cornea.

BASIC TREATMENT APPROACH
Antiviral (topical or oral)

HSV CATEGORY COMMON NOMENCLATURE

Epithelial keratitis

stitial keratitis Topical steroid + oral antiviral
mune stromal keratitis prophylaxis

Stromal keratitis without ulceration

Stromal keratitis with ulcefation Necrotizing keratitis Oral antiviral in therapeutic doses +
topical steroid

Endothelial keratitis * Disciform keratitis Oral antiviral in therapeutic doses +
topical steroid




Antivirals for HSV epithelial keratitis

N

ORAL ANTIVIRALS
Agent Treatment dose ophylactic dose

Acyclovir Adults: 400 mg 3x to 5x/day 400 mg 2x/day

Children: 12 to 15 mg/kg/day in dividedidoses

Valacyclovir 500 mg 3x/day 500 mg 1x/day

Famciclovir 250 mg 3x/day 250 mg 1x/day or 125 mg 2x/day

TOPICAL ANTIVIRALS
Agent
Trifluridine 1 percent

Ganciclovir gel 0.15 percent

Immunocompromised p



RegaVir ocular samples for HSV

e V)
Ocular samples requested Samples n 5% (28/80)

for HSV drug-resistance — 21 patie gative samples
analysis (n = 80) — 3 patientgywithrpositive & negative samples

0‘many negative samples?
o old (> 5 days) and/or badly stored
Low viral load HSV Ct >36

Not
amplifiable
n=28

Amplifiable
for HSV-1
n=45

HSV positive samples: 65% (52/80)
» HSV-1. 45 samples
» HSV-2: 7 samples (2 patients)

Amplifiable
for HSV-2
n =



RegaVir ocular samples for HSV

_ Number of samples analyzed per patient

N° of patients 1

55 HSV-1 HSV-1
1 HSV-2

b@ 1 ov2

ar mfectlons

Total number of patients analy
« 63 patients analyzed for

« 2 Patients analyze -2 ocular infections



Ophthalmic herpes in a renal transplant after 6 Ns valacyclovir

therapy - UZ Leuven @
K\ in the left eye for several

n

= The patient (62-years old woman) was reported to have ocular
months.

= Persistent complaints despite valaciclovir therapy (>6 Mo

= Arecent tear sample showed HSV by PCR.
I n
Left eye RV-570

= RegaVir results HSV-1: positive (only TK, DNA
0\
HSV-1

10/01/14 Q
Right eye

able) - VZV not amplifiable

TK(i): del. C Nts 548-553
R41H, P42L




Ophthalmic herpes in a renal transplant after 6 ths valacyclovir
therapy - UZ Leuven

4
= The patient (62-years old woman) was reported to have ocular

K\ in the left eye for several
= Persistent complaints despite valaciclovir therapy (>6_mon :

months.

= Arecent tear sample showed HSV by PCR.

= RegaVir results HSV-1: positive (only TK, DNA pel na e) - VZV not amplifiable

TK(i): del. C Nts 548-553 TK: del / 59stop (ACV-R)
R41H, P42L , C2

Left eye RV-570

HSV-1 T > Rapid evolution

10/01/14
) » Compartmentalization
Right eye !

RV-574

TK: T245M (ACV-R)
R41H, P42L, C251G




Extensive stomatitis and bilateral herpetic keratit

In an AML 60-years
old female with persistent neutropenia — UZ Le@
* Therapy related AML \
* Persistent neutropenia

* Extensive stomatitis and bilateral herpetic keratiti
* Immunosuppressive treatment: Ruxolitinib '

HSV-1 TK: deletion G Nts 430-436
G6C, D14E, P42L, R89Q,G240E, C251G,
S321P, S345P
DNA pol: wild-type
TK: T566A, K700R, H1124P

J1.2023

mg



Extensive stomatitis and bilateral herpetic keratitf§n an AML 60-years
old female with persistent neutropenia — UZ Le

2
iti\

TK: deletion G Nts 430-436
G6C, D14E, P42L, R89Q,G240E, C251G,

* Therapy related AML

* Persistent neutropenia
* Extensive stomatitis and bilateral herpetic ke
* Immunosuppressive treatment: Ruxolitinib

J1.2023 HSV-1

mg
S321P, S345P
DNA pol: wild-type
TK: T566A, K700R, H1124P
RV-2677 Therapeutic acyclovir 3x 0 ctival 09.02.2023 HSV-1 TK: deletion G Nts 430-436
mg ab G6C, D14E, P42L, R89Q,G240E, C251G
DNA pol: wild-type

TK: T566A, K700R, H1124P




80-years old iImmunocompromised female (Jan&an Ziekenhuis)

e Acute HSV disease

 HSV ophthalmologic disease: keratitis, uveitis, acute re k\k of blindness

* Neurological symptoms of encephalitis, meningoencephalitis, meningitis, myelitis
aspiratory track lesions

_ Antiviral therapy Genotyping

RV-1186 Acyclovir oral Eye swa : 7 HSV-1 TK : Del. nucleotides 476-

suppression therapy (positive PCR) 610, resulting in del. of 11
amino acids (ACV-R)
DNA pol: wild-type

RV-1260 BVDU, TFT 05.07.2017 HSV-1 Not amplifiable

Foscavir (recently)



54-years old HSCT female patient — UZ
\ 4

e 06./2017 - 07.08.18: HSCT
* 09/2019: refractory DLBCL; CAR-T treatment
*  November 2019, recurrent herpetic keratitis (left eye)

* December 2022: recurrent herpetic keratitis under ACV therag
eye).

itically corneal lesions (inferior cornea left

Viral disease Immuno- Antiviral therapy I Sample Sample date | Virus Genotyping
suppressive lype
therapy

RV-1635 Varicella-zoster Medrol Skin lesion 17.12.18 VzZV wild-type
(EX-181217-16) Th4 swab
RV-1890 Genital and ocular / Eye swab 22.10.19 HSV-1 Not amplifiable
(EX-191022-32) herpetic infection cream

(01.10.2019)
RV-1919 Recurrent herpetic / erapeutic acyclovir Corneal 12.11.19 HSV-1 Not amplifiable

(0485614599) keratitis (12.11.19) 400mg (12.11.2019) swab

RV-2652 Recurrent herpgtic Prophylactic acyclovir Corneal 20.12.22 HSV-1 Novel DNA pol G355D

(65915290) keratitis under 2x 400mg - started swab (linked to natural genetic
acyclovir Virgan (0.15% polymorphism by
prophylaxis ganciclovir aqueous phenotyping) - Wild-type

(20.12.2022) gel) cream 5x/d &

acyclovir maintained \PAY Not amplifiable




Genotyping RV-2652

RV-2652

RV-2652

Amino acid changes in UL23 (thymidine kinase): 376 amino acids
(Complete sequence)

Known to be related to genetic Known to be associated with drug-
polymorphism (inter-strain variability) resistance

Amino acid changes in UL30 (DNA polymerase): 1235 amino acids
(Partial sequence: amino acids 308-1132)

wn t related t neti . :
NI 0 be_ cla ?d 0 genetic Known (0 be associated with Novel of unknown
polymorphism (inter-strain : .
S drug-resistance significance
variability)

None (all positions verified) G355D




Novel HSV-1 DNA pol G355D linked to natural
polymorphism by phenotyping

Strain

Acyclovir

Penciclovir

ECso (Hg/ml)

Ganciclovir | Fosc

Cidofovir

netic

Adefovir Trifluridine | Pritelivir

ECs, : Concentration required

Experiment 1

0.021 1.27 16.95 1.53 0.0043
RV-2652 0.084 1.59 14.36 2.62 0.0043

0.088 1.68 25.26 4.09 0.0072
Reference HSV-1 0.082 1.64 16.36 0.73 0.0072
Kos strain) 0.088 2.53 25.26 0.89 0.010
Experiment 2

0.050 0.80 17.89 1.09 0.0048
RV-2652 0.076 0.93 8.0 2.39 0.0072
Reference HSV-1 0.10 1.87 23.39 2.0 0.036
Kos strain)




74-years old male patient with keratouveitidZfrom EMC

Rotterdam
L 2
* Recurrent virus reactivations in previous years respo ovir (topical) &

valacyclovir (per 0s). K\

* No information available of underlying disease.

* November 2017: Keratouveitis — right eye S Ing to treatment — virus isolate
from corneal swab sent to RegaVir. g

Original RegaVir ‘Da collected | Type Additional
identification identification - ypP information

19002284 k 009 Vero cell culture
(K19-2284) LU (corneal swab) RSV

KU LEUVEN




74-years old male patient with keratouveitidZfrom EMC
Rotterdam

Amino acid changes in UL23 (thymidine kinase): 376 amino acic
(Complete sequence)

Known to be related to genetic Known to be associated Novel of unknown
polymorphism (inter-strain variability) with drug-resistance significance

RV-1927

Amino acid changes in UL30 (DNA polymerase): 1235 amino acids
(Partial seatience: amino acids 301-1141)

Known to be related to genetic polymorphisn

(inter-strain variability) Known to be associated with drug-resistance

RV-1927

None (all positions verified)



74-years old male patient with keratouveiti
Rotterdam

Acyclovir

Fold-resistance: ratio mean EC., clinical specimen

Penciclovir

Brivudin

ECso (Hg/ml)

Ganciclovir

RV-1927 13.37 4.0 0.4 0.4
20.0 6.84 0.89

(TK F289S) (1043) (169) (202)

Reference HSV-1 0.016 0.032 0.0032 0.0

Kos strain)

Foscavir

C., refetenceKos strain)

“ldofov

Adefovir

rom EMC

Trifluridine | Pritelivir

5.35 0.23 0.0094
17.79 0.27 0.0084
(1.9) (0.3) 3)

0.12 6.12 0.73 0.003

EC;, : Concentration required to reduce virus induced cytopathicity bx




Validation of the TK F289S as an ACV-R substitudgn by CRISPR/Cas-
9-mediated genome editing

\ 4

Schematic overview of the CRISPR/Cas9-mediated WRCHES/RNA The Lou | Ser | Tht fen The Avg Ala Pre  Glu
genome editing procedure of the clinical HSV-1 strain. S j frorceTIATeTjecETe TTTCeECCCCC8nE Y
CRISPR/Cas9 RNPs are introduced in Vero E6 cells together
with dsDNA repair templates carrying the desired
mutations. Upon infection by HSV-1, Cas9 cleaves the viral
TK gene close at the F289S locus, triggering homologous
recombination thereby incorporating the dsDNA repair
template at the lesion.

Asp Thr Leu Phe Thr Leu Fhe Arg Ala Pro Glu
CEACACG TTA|ITTT|IACCC TGETTCCGAGCT CCAGAG

Clinical isolate

Asp Thr Leu | Phe | Thr Leu Phe Arg Ala Pro Glu
GACACG TTA[TTTACC CTGEGTTTCGE G6G6CCCCCGEG AG

- + + + + + HSV-1 Asp Thr Leu Thr Leu Phe Arg Ala Pro Glu
0 0 10 20 40 60 ACV(UM) 6 ACACGT TATCTMWCCCTG TTCCGBGAGBGCTCCAGATG
strain 17
Clinical isolate
N aces of the parental
Clinical isolate O AR Cas9-alded generated HSV-1 Sanger sequencing traces of the parental and CRISPR/Cas9-
5289F ' N 4 ' ino-acid changes at position aided generated HSV-1 strains. The amino-acid changes at
, ' additional  silent position 289 are indicated; additional silent mutations were
strain 17 putations were engineered in the viral engineered in the viral genomes to prevent CRISPR/Cas9-mediated
strain 17 o prevent CRISPR/Cas9-mediated genome cleavage upon successful recombination.
F289S cleavage  upon  successful
ecombination.
strain 17
A1l

KU LEUVEN

Jeroen J.A. van Kampen (Department of Viroscience, Erasmus Medical Center, Rotterdam)

Robert Jan Lebbink (Department of Medical Microbiology, University Medical Center Utrecht)



Herpetic keratitis with perforated conjunctiva in aNyears old male

(UMC Amsterdam) N @
* Treatment with doxocycline 100mg & Ofloxacine 3 %drops

e HSV-1Ct = 32.95/ 8-days old sample

Viral disease Immuno- Antiviral therapy | Sampie Sample Virus Genotyping
suppressive typ date
therapy

RV-2490 Herpetic Eye fluid 18.04.22 HSV-1 TK: C insertion Nt

keratitis with 548-553
perforated FE289C novel
conjunctiva mutation, most likely

linked to drug-
resistance

DNA pol: wild-type




Dendritic herpetic keratitis in a 57-years old femawtient - UMC
Amsterdam

* Dendritic epithelial keratitis since 11.01.2017
* HSV-1 Ct=32.95/ 8-days old sample

Immuno-
suppressive
therapy

?7?

Antiviral therapy Sample Genotyping
l jate

Long term treatment wit 10.08.2021 HSV-1 (Ct=25) TK: Y248S? (Y248H

acyclovir & valacycloyi known)
without success F289L? mix

O

DNA pol: wild-type



Herpetic keratitis in a 69-years old male — UZ Leuven

\ 4

Antiviral treatment:
- Therapeutic valacyclovir 3x 1000 mg per 0s Si : 019
- BVDU cream 8x since 14.05.2019 E
' P

* Myasthenia gravis
Herpetic keratitis left eye emerged on 06.05.2019

Immunosuppressive treatment:. Medrol
* Lesions increasing despite therapy; init onse

Immuno- Antiviral therapy Sample Virus Genotyping
suppressive date
therapy

Medrol Valacyclovir Eye swab, 25.06.2019 HSV-1 TK: N202K

BVDU topi cornea
scraping

DNA pol: wild-type




— UZ Leuven

Herpetic keratitis in a 69-years old male
\ 4

* Myasthenia gravis
* Herpetic keratitis left eye emerged on 06.05.2019

 Antiviral treatment:

- Therapeutic valacyclovir 3x 1000 mg per 0s Si : 019
- BVDU cream 8x since 14.05.2019

* Immunosuppressive treatment: Medrol
* Lesions increasing despite therapy; init

ECso (Hg/ml)
Strain ] ] ! . . ] ]
¢ >2

ponse

>20 >10 20.1 0.47 17.9
R 20 >10 >2 20.1 0.4 25.3
>20 >10 >2 17.9 0.44 23.4
TK N202K >20 >10 >0 30.6 0.8 30.6
Reference
HSV-1 (Kos 0.055 0.13 0.0094 40 1.79 30.6
strain)

EC;, : Concentration required to reduce virus induced cytopathicity by 50%




Dendritic herpetic keratitis in a 74-years old femaNg patient — UZ

Leuven

\ 4

* Dendritic herpetic defect on left cornea (relapse/ emergence o
16.06.2022).
* Antiviral treatment: therapeutic BVDU eye drops 6-7x/ da

Sampile

type HSV-1 genotyping

Original : o . |
Identification0 RegaVir ldentification Sample date |

Eye swab
DNA pol: wild-type

insidel R H S8 Stop Stop M

W W
sa 1 51 50 83 206 220 230 261 281 287 336 ars
M RVYIDGPHGMGKT] G R Y Q E T E N
Mt 1 153 lma i 1008 1128
ATP-BhdlngslreI
i
k4 -
548-53 666-663
6Cs 4Cs

S5V-1 mutants resistant to BVDU (not to scale). ATP-binding site, nucleoside-binding site, and
n (aa) and nucleotide (Nt) numbers of the wild-type HSV-1 sequence are indicated. Mutational
homopolymer runs and the nucleot n drug resistance are indicated by vertical arrows. Amino acid changes and the relative positions
of stop codons (Stop), insertions (Ins), etions (del) are indicated above the diagram of the protein and the gene. Novel mutations described

in the present study (G39W, G206R, Y2395, and G261stop) are indicated in bold letters.

FIG. 1. Mutations identified
cysteine-336 are indicated by ope

nea left eye on

6.2022 — switched to 10x/day

TK. A168T (altered TK phenotype)

KU LEUVEN
Andrei et al, J Virol 2005




TABLE 1. Drug susceptibility profile® of selected BVDU" clones and comparative neurovirulence "NMR
n-Fold increase in 1Cs,”
g{i:‘ljnf or Mutation -’
ype BVDU  BVaral ACV GCV PCV PFA PMEA PMEDAP

ClI-1 Ala 168 to Thr =2420 =3450 09 1.0 0.92 1.3 1.5 1.7 .
CI-5 Ala 168 to Thr__ =2260  =3.450 1.0 0.9 0.73 1.2 1.0 0.03
Cl-24 Arg 51 to Trp 365 =3450 1,000 3,400 300 0.9 1.1 292
CI-28 Arg 51 to Trp 500 =3450 084 10,670 450 1.1 1.5 1.6 292
CI-3 Gly 3% 1o Trp =2,550 =3450 603 1,400 73 .6 0.7 0.9 2.54
ClI-27 Gly 206 to Arg  =3230 =3450 =079 20,670 =769 1.5 1.6 3.30
Cl-2 Arg 2200 His  =3,230 =3450 147 57 54 1.1 0.94
Cl-22 Tyr 239 to Ser 113 931 247 180 20 1.1 NDr
CI-23 Tyr 239 to Ser 23 1,400 126 63 24 1.9 1.40
CI-29 Gln 261 to stop  =3230 =34350 468 667 =769 2.5 3.68
CI-25 Arg 281 to stop  =1,770  =3450 316 333 =438 1.0 4.22
CI-34 Thr 287 to Met  =3230 =3450 =1,050 =33,330 2.3 2.07
Cl4 146 frameshift =2,020 =3450 T8Y 4,600 0.9 1.1 1.7 343
CI-15 185 frameshift =3,230 =3450 =047 6,270 1.0 1.3 0.7 25
CI-30 185 frameshift =3,230 ND =1,050 14,000 1.6 0.9 1.1 ND
Wild type 0.0062°  0.0058 0.019 1.91 0.114 0.035 0.05

“ Drug susceptibility profiles of BVDU" H5V-1 clones were determined i

#The increase in IC.,s was calculated from at least two independent exp

© Mean IC. s were from seven independent experiments.

4 Neurovirulence of the different mutants was evaluated by intracereb e viruses into mice. The log (PFU/LD.;) was determined as a reciprocal
parameter of neurovirulence.

= ND, not determined.

KU LEUVEN

Andrei et al, J Virol 2005




Recurrent herpetic keratitis in a 27-years patient — EMC
Rotterdam

\ 4

e 27 years old medical student, who has a history with recurrent tis over the past ten years

(unknown which treatments he had over time).

d treated with acyclovir locally and

* He presented in August with a keratouveitis of the right e
systemically without success even after elevating the

e Rotterdam results: ®
» Eye swab of 17.09.2019 shawe

»  Sequencing analysis showe P mutation in the viral thymidine kinase, which
confers too low-level resi e ording to Duan et al (Journal of Infectious Diseases 2009).

tests could not confirm resistance.

»  However, phenotypical resista

O




Recurrent herpetic keratitis in a 27-years patient — EMC
Rotterdam

\ 4

* RegaVir results - genotyping

Amino acid changes in UL23 (thymidine kinase) : 376 amin
(complete sequence: amino acids 1-376
Known to be related to genetic polymorphism (inter-
strain variability)
G6C
P42L
R89Q
RUEE K219E (K219T/QAI\<1n?)3:|/n ' ‘
polymorphisms)
G240E
C251G
S321P

Strain

Known to be assoc with resistance to antiviral agents

T354P

Strain

Known to be related to genetic §

- bil Known to be associated with resistance to antiviral agents

None (all positions verified)




Recurrent herpetic keratitis in a 27-years

Rotterdam

* RegaVir results

\ 4

patient — EMC

EC54(Hg
Strain (Fold-resistance: ratio mean EC;, clfa@al spe n/ ECg, reference Kos strain)
Acyclovir Penciclovir Brivudin Ganciclovi 0 ir Cidofovir Adefovir Trifluridine Pritelivir*
RV-1902 (experiment 1) 1.52 0.30 0.15 =il 0.80 21.01 0.89 0.025
0.47 0.061 0.08 26 0.094 5.05 0.76 0.0069

ERITE 2) 0.27 0.072 0. 0.36 14.63 0.40 0.027
HEE 0.75 0.144 0. 0.418 13.56 0.683 0.20
Eold=resistance 16.6 2.6 9.0 0.8 14 1.7 1.0 0.9
Reference HSV-1 (Kos
?é;a'g)ri(rﬁ;‘gteg“e”t 1) 0.072 0.061 0.003 40.0 0.47 8.0 0.89 0.016

P 0.019 0.0 0.0013 52.31 0.12 8.0 0.52 0.027
JIEELT 0.0096 0.00215 46.155 0.295 8.0 0.705 0.0215

EC;, : Concentration required to r
*Helicase-primase inhibitor




Ocular HSV-2 infections

Patient Hospital Immune Antiviral treatment RegaVir Sample HSV-2
suppression identiiication (date) | type genotyping

46-years old UZ Gent No predisposition / * Prophylactic — therapeutic RV-2408 (17.12.21) DNA Wild-type
female with immunosuppression  (in case of acute infec RV-2409 (27.12.21)  extract —
acute retinal acyclovir RV-2421 (21.01.22)  eye fluid

RV-2432 (24.01.22)

necrosis

00.mg/day) RV-2433 (27.01.22)
24-years old CHU Ocular HSV did not received RV-2500 (10.05.22)  Eye fluid Wild-type
female patient Saint-Luc infection tm uring the last 10 right eye

with HSV ocular /UCL
infection



Challenges in controlling ocular herpes
4

Ocular herpes is currently an infection for life.

\

* Currently approved therapies provide limited efficacy and n'mustBe combined with steroids to reduce
symptoms especially during the recurrent cases of HSK.

* In general, current treatment modalities reduce t toms only by a few days.

g
K\ cts: increase in intraocular pressure and possible

eneficial but suffer from their share of pitfalls.

* Long-term use of steroids has its own
onset of secondary glaucoma.

* Clinically approved drugs are clea

- development of resist@

- long-term toxigi
iral therapies for HSV ocular infections

— great need to develo




HSV-1 thymidine kinase

AS09V?

S23N F190C? igfg\? V348l
ey Q67R Q105H 23208 T354P
R30C D77N E111K S301p S357C
C6G E36del M85l 1138V H151Y V191A 393y L364P
POLYMORPHISMS A12P  E36K-D Q89R/W Al40V F161L L3 E374A
D14V E39G E95A E95K? D141y N286E/D D328E T367M
Q15L R41H E146G A294V A33AT N376H-P
AL7V P42L
R20S W259stop
R51W Q250R?
Y53stop/D/H Y305D?
D55N ° E95stop L227F gg%\s/mi’
G56S/V Q103stop Y239S/stop pP272S L315wW?
P57H Q104stop /H T245M D273R
RESISTANCE H58R/L H/Q105P Y248H Y248S?
Q109stop
G59R/V/P/W?? S113L e C337Y
G61V R216C/HIS Q341stop
K62N K62T? Y8ON* L217H/V F289C? | T354p
T63I/AIS E83K My L217P? R281stop F289L7 | | 36ap/stop
T64A/S P84s G200 R220H/C T287M ASBST
R34C T65N P85S TA01P R222C/H L291S/R
?
E39G S74stop Y87H G20BRIW R223H L297S L297V7
50 [79 212 206] [281 292] | C336Y/stop |
1 5 63 6 |33_T 376
o Tavvioseowort | N
Nt 1 153 : 504 528 i 1008 1128
ATP-binding sit¢ Nucleoside-binding site
Homopolymer repeats Nt 460-464 Nt 548-553 Nt 666-669 Nt 896-900
5Cs 6 Cs 4 Cs 5Cs
Ins / del Ins / del* Ins / del
v
v Nt 880: del. G Nt 1061: 5Cs del. C
Nt 133-136 || Nt 180-183 Nt 227: del. A DelNts 476:610 " Nt 615-619 Nt 878-880 Nt 884: del. G Nt 1065: del. A
4 As 4Gs Nt 455-458 5Gs 3Gs
Ins / del ns/ del 4Cs Ins / del Ins / del

* Found in 5 ocular samples in 4 patients

Ins / del

KU LEUVEN




HSV-1 DNA polymerase

5—3 exonuclease &

. . UL42 binding
Proposed P RNase H domain L Catalytic domain main
functions = g ‘
140 362 503 639701 766 825 1197
Proposed 4 P st 1< > —>—> >
subdomains
Pre-NH2’ NH,’ 3’5 exonuclease ~ NH, palm thumb
d-region C
[\ A Il
Regions of NHIZ . - . | CCTOH
Conserved [ I |
sequence 1 437- 577- 694- 938- 953- 1235
479 637 946 963
Mutations known to confer D368A  \/460A K532T 96H  L77 Y941H N961K
altered sensitivity to ACV, E370A Y557S M N815S/T
PFA and/or aphidilcolin. Q570R N815L/V/Y/E
(*hypersensitivity to ACV) L583V Y818C
Mutations lethal to the virus E460D K522 i T T821M Egg?gy
G464V G841C/S
Re42s V8925
Novel mutations selected in vitro A857V?
under PFA or PME derivatives 14M L802F R959H D1070N
and characterized in  our T821M Y878H?
Laboratory
Mutations selected in vitro
under HPMP derivatives and R700M K960R L1007M
characterized in our Laboratory W998L 11028T
Mutations found in clinical isolates H386Y E798K 1922T
associated  with  drug-resistance Del E6677? E798Q7?
found in our previous studies.
T639I N711K P875S Vo04M E1005K S1123L-C A1203T
Genetic GI2E  A102T ABA4BT G749D A899V V905M 11026S  P1124H A1204T
polymorphisms A20V K104Q D660E L753M M906V E1082K  A1128V T1208A
[=oke]| E684D K908R A1099T G1129Vv A1209T
A27T D672N P920S D1103H L1166W T1219M
S33G E675A A995F E1104D E1194D
E70D D703N P1199Q
D72N A138E R700K

A78v/D F171S

V743M



RegaVir ocular samples for HSV

52 HSV amplifia
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Prevalence of ACV-R HSV infections

\ 4

Immunocompetent
(21 studies)

< 1% (0% - BI2%)

Immune privileged sites
(6 studies)

Eye infections

0% - 34.6%

Herpetic keratitis

CNS
Immunocompromised
(13 studies)

SOT

(7 studies)

% (0% - 28.8%)

< 3.5% (0% -10%)
(> lung & heart Tx)

3.4 — 7.3% (0% - 25%)
HSV-2 > HSV-1

0% - 100%
HSV-1 > HSV-2






