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VEMURAFENIB AND SALTS THEREOF FOR 
USE IN THE TREATMENT OF 
ENTEROVIRAL INFECTIONS 

FIELD OF THE INVENTION 

[ 0001 ] The present invention is related to the field of 
medicine and particularly to vemurafenib , i.e. N- ( 3- ( 5- ( 4 chlorophenyl ) -1H - pyrrolo [ 2,3 - b ] pyridine - 3 - carbonyl ) -2,4 
difluorophenyl ) propane - 1 - sulfonamide , and pharmaceutical 
salts thereof for use in the treatment of enteroviral infec 
tions . 

they cause , via the administration of 3 - ethoxy - 6- { 2- [ 1- ( 6 
methyl - pyridazin - 3 - yl ) -piperidin - 4 - yl ) -ethoxy } -benzo [ d ] 
isoxazole . 
[ 0006 ] WO 2014056894 discloses vemurafenib 
( PLX4032 ) as a dual Raf - MEK - inhibitor and for use in the 
treatment or prophylaxis of influenza virus , subtypes A and 
B. 
[ 0007 ] McKimm - Breschkin et al . , focus on the develop 
ment of inhibitors of several virus targets and key host cell 
factors involved in virus replication and in mediating 
inflammatory response in patient . The authors also note that 
the Raf inhibitor vemurafenib ( PLX4032 ) has shown greater 
efficacy than oseltamivir against influenza A ( H1N1 ) pdm09 
infection . WO 2017147526 discloses substituted 3- ( 2 
amino - thiazol - 5 - yl ) -benzenesulfonamide compounds as 
P14 - kinase inhibitors and for use in the treatment of entero 
viral infections . WO 2017147526 does not disclose vemu 
rafenib . 
[ 0008 ] The present invention is thus the first to provide 
results showing that vemurafenib is potentially acting 
against a wide range of disease - causing enteroviruses . 

BACKGROUND OF THE INVENTION 

[ 0002 ] The compound N- ( 3- ( 5- ( 4 - chlorophenyl ) -1H - pyr 
rolo [ 2,3 - b ] pyridine - 3 - carbonyl ) -2,4 - difluorophenyl ) pro 
pane - 1 - sulfonamide ( vemurafenib ) is known as a BRAF 
enzyme inhibitor effective for the treatment of cancers such 
as metastatic melanoma , thyroid cancers and colorectal 
cancers . BRAF is a serine / threonine kinase of the RAF 
family that acts in the RAF / MEK / ERK signaling pathway , 
which normally regulates cell growth , survival and differ 
entiation . Mutations of the kinase lead to overactive signal 
ing and hence excessive proliferation and survival of cancer 
cells . Vemurafenib inhibits v600eBRAF by directly binding 
to the kinase and blocking the activated pathway and down 
stream signaling ( Bollag et al . , 2010 ) . The compound has the 
chemical formula ( I ) presented below . 

BRIEF DESCRIPTION OF THE FIGURES 

( I ) 
F 

NH F 

Vemurafenib ( also known as PLX4032 or RG7204 ) was 
approved by the FDA for the treatment of metastatic or 
unresectable melanoma in 2011 , based on clinical BRIM - 3 
studies ( Chapman et al . , 2011 ) . 
[ 0003 ] Enterovirus infections are among the most com 
mon infections affecting humans worldwide . The symptoms 
vary from common cold to more serious symptoms such as 
hand - foot - and - mouth disease , meningitis , myocarditis , pan 
creatitis and poliomyelitis . Enterovirus genus belongs to the 
family of non - enveloped Picornaviridae and is comprised of 
twelve species , Enterovirus A - H , and J and Rhinovirus A - C . 
Enteroviruses cause severe outbreaks , but are also recently 
associated with chronic diseases such as type 1 diabetes , 
asthma and allergies . 
[ 0004 ] WO 9418960 is disclosing the use of 2 - chloro - 1 
[ [ 4 - [ ( 2,6dichlorophenoxy ) methyl ] phenyl ] methoxy ] -4 
methoxybenzene for the preparation of a medicament for the 
selective therapeutic and prophylactic treatment of entero 
viral infections in humans . 
[ 0005 ] WO 2011160191 discloses the treatment , allevia 
tion , prevention or reduction in the incidence of symptoms , 
diseases or conditions resulting from or associated with 
enteroviruses , more particularly the enteroviral infections 

[ 0009 ] FIG . 1. Vemurafenib prevents the infection of EV1 , 
CVA9 and CVB3 in dose dependent manner . A549 cells 
were treated for 1 h with different concentrations of vemu 
rafenib before Echovirus 1 ( EV1 ) , Coxsackie virus B3 
( CVB3 ) or Coxsackie virus A9 ( CVA9 ) infection , and vemu 
rafenib was present after addition of viruses . Further , non 
infected control cells were included . After 18 h post infec 
tion , the cell viability was determined by cell viability 
Glo - titer assay according to the instructions by the manu 
facturer ( CTG assay , which measures cellular ATP levels , 
Promega ; left figure ) or crystal violet staining as described 
before ( right figure ; Martikainen et al . , 2015 ) . Values are 
means USD . 
[ 0010 ] FIG . 2. Vemurafenib prevents the infection of 
different CVB serotypes in dose dependent manner . Differ 
ent concentrations of vemurafenib were tested against dif 
ferent Coxsackie virus B ( CVB ) serotypes ( 1-6 ) by trea 
A549 cells with the drug for 1 h and then infecting the cells 
with the viruses . Cell viability was determined after 18 h of 
infection using crystal violet staining . The results were 
normalized to control sample with no virus infection and 
OuM concentration of vemurafenib ( CTRL ) . The values are 
means -SD . 
[ 0011 ] FIG . 3. Vemurafenib prevents the infection of 
CVB4 in pancreatic beta cell line in dose dependent manner . 
Mouse pancreatic beta cell line , Min - 6 cells , were treated 
with different concentrations of vemurafenib and infected or 
not with CVB4 . The viability of cells was determined using 
crystal violet staining . The values are means ISD . 
[ 0012 ] FIG . 4. Vemurafenib prevents the infection of 
Poliovirus 3 in dose dependent manner . Different concen 
trations of vemurafenib were tested against polio - 3 by 
treating A549 cells with the drug for 1 h and then infecting 
the cells with the virus . Cell viability was determined using 
Cell Titer Glo kit ( Promega ) after 2 days of infection . The 
results are means -SD . 
[ 0013 ] FIG . 5. The drug decreases the replication of 
human rhinovirus B14 ( HRVB14 ) indicated by labeling of 
dsRNA . Hela cells were infected with HRVB14 with or 
without 5uM vemurafenib and infection was allowed to 
proceed for 6 h at + 34 ° C. After fixation with 4 % PFA , the 
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cence . 

cells were immunolabeled with dsRNA antibody ( J2 ) in 
order to determine the status of replication . The intensity of 
J2 signal was calculated using BioimageXD software . The 
J2 intesity was normalized to the total number of cells 
determined by DAPI staining . Finally the results were 
normalized to HRVB14 infection without the drug which 
was set to 100 % . Values are means from two separate 
experiments USD . 
[ 0014 ] FIG . 6. Vemurafenib decreases the levels of infec 
tious CVB4 viral particles in the heart and pancreas tissue of 
mice . Hsd : ICR ( CD - 1 ) female mice at the age of 3 weeks 
were inoculated intraperitoneally with Vemurafenib dis 
solved in DMSO and diluted in PBS ( 10 mg / kg ) or with 
DMSO diluted in PBS once a day ( starting on day 1 ) for 5 
days . The animals were inoculated intraperitoneally with 
CV - B4 E2 on day 2. The animals were sacrificed on day 6 , 
blood was collected and portions of each organ ( pancreas 
and heart ) were frozen for determination of viral titer . 
Frozen organs were weighed , crushed and homogenized in 
PBS and then centrifuged at 2000 g for 10 min 4 ° C. The 
supernatants were harvested to measure the titer of infec 
tious particles ( on HEP - 2 cells ) and titers were normalized 
to tissue weight . The results are expressed as log TCID50 / g . 
The limit of detection of the test was 0.75 log TCID50 / g . 
[ 0015 ] FIG . 7. Vemurafenib shows efficacy in mRNA level 
during EV1 infection . A transcriptomics study was per 
formed in A549 cells +/- treatment with vemurafenib in the 
presence of absence of EV1 infection . RNA was extracted 
from EV1- or mock - infected A549 cells 6 h pi . Gene 
expression profiling was done using Illumina Human HT - 12 
v4 Expression BeadChip Kit according to manufacturer's 
recommendation . Genes differentially expressed between 
samples and controls were determined using the Limma 
package . Benjamini - Hocberg multiple correction testing 
method was used to filter out differentially expressed genes 
based on a q - value threshold ( q < 0.05 ) . Filtered data were 
sorted by logarithmic fold change ( log2Fc ) . The data 
revealed the efficacy of the drug on mRNA level . Several 
different mRNAs were up - or downregulated due to EV1 but 
the drug attenuated almost all the effects of the virus . 
[ 0016 ] FIG . 8. Vemurafenib eradicates persistent CVB4 
infection . Level of infectious viral particles in persistently 
infected Panc - 1 cells was determined by quantifying the 
viral titers in the supernatant of treated ( circles ) and 
untreated cells ( triangles ) . The values are means USD from 
two experiments . In addition , the presence of viral RNA was 
studied by qPCR at day 7 , 9 , 14 and 21 . 
[ 0017 ] FIG . 9. Vemurafenib does not inhibit infection of 
human parechovirus 1 ( HPEV1 ) belonging to the picorna 
viridae family . Vemurafenib ( 5uM ) was administered in 
A549 cells and it was present for the whole duration of the 
infection ( 6 h ) of purified HPEV1 . The cells show high 
infectivity , which was detected by the accumulation of 
capsid protein VP1 in the cell cytoplasm revealed by immu 
nofluorescent labeling . Infection percentage was calculated 
by comparing VP1 positive cells to the total cell amount 
calculated based on DAPI staining . The results are mean 
USD from two different experiments . 
[ 0018 ] FIG . 10. Vemurafenib is not effective against 
adenoviruses . The effect on adenovirus 5 transduction was 
tested by using a GFP expression construct after an over 
night exposure on A549 cells . The GFP fluorescence , proof 
of successful transduction , was similarly effective in the 

presence of 5uM vemurafenib . The positive cells out of all 
cells were counted . The results show mean values from two 
experiments SEM . 
[ 0019 ] FIG . 11. Vemurafenib does not prevent the infec 
tion of semliki forest virus ( SFV ) , vesicular stomatitis virus 
( VSV ) and respiratory syncytial virus ( RSV ) . Hela cells 
were pre - treated with 5 or 10uM vemurafenib or DMSO as 
control for 30 min , after which GFP expressing variants of 
the viruses were added . The infection was allowed to 
proceed for 6 h ( SFV and VSV ) or 20 h ( RSV ) and the 
infection percentage was determined based on GFP fluores 

The results are mean USD from five replicates . 
[ 0020 ] FIG . 12. Vemurafenib does not affect directly the 
EV1 virus particle , nor EV1 uncoating . Direct effects of 
vemurafenib on EV1 particle was studied using a real - time 
spectroscopic assay , where the viral opening was monitored 
using Sybr green II which intercalates with viral RNA 
causing an increase in fluoresence . The opening was studied 
in storage buffer conditions and ionic conditions which were 
recently discovered to cause opening of the virus ( Ruoko 
lainen et al . , manuscript ) . Rnase was added to the reactions 
in order to separate the fluoresence that comes from the 
inside of the particle ( porous particle ) from the the fluores 
ence of the released RNA outside the capsid . 
[ 0021 ] FIG . 13. Vemurafenib does not prevent uncoating 
of EV1 in cellular endosomes . Radioactively labeled EV1 
particles were used to infect A549 cells . After 4 h p.i. the cell 
lysates were treated with detergent , collected and run in 
5-20 % sucrose gradients as described before . The propor 
tional amount of empty and intact particles was calculated 
by dividing the CPM of incident fractions with the total 
CPM value . The gradients are representative results of 3 
three different experiments . 
[ 0022 ] FIG . 14. Vemurafenib prevents the infection if 
added before 3 h p.i. A549 cells were infected with EV1 
after which 5uM vemurafenib was added at different times 
post infection ( p.i. ) . The infection was followed until 6 hp.i. 
after which the cells were fixed with 4 % PFA . The infection 
was determined by immunolabeling the viral capsid protein 
VP1 and comparing the amount of VP1 positive cells to the 
total cell amount calculated based on DAPI staining . The 
results were normalized to control infection where no drug 
was added ( EV1 only ) . Values are means + SEM . 
[ 0023 ] FIG . 15. Vemurafenib prevents replication detected 
by labeling of dsRNA . EV1 replication in A549 cells was 
measured in the presence or absence of 5uM vemurafenib at 
3 , 4 or 6 h p.i. The dsRNA structures were immunolabeled 
with J2 antibody and the intensity of the signal was calcu 
lated using BioimageXD software . Also a control with no 
virus was included ( mock ) to determine the background of 
the antibody . The J2 intesity was normalized to the total 
number of cells determined by DAPI staining . Values are 
means -SEM . 
[ 0024 ] FIG . 16. Vemurafenib inhibits EV1 infection at the 
level of RNA transfected directly to the cytoplasm , i.e. 
bypassing the endosomal step , at the level of translation / 
replication . EV1 RNA was isolated using a high pure viral 
RNA isolation kit ( Roche ) according to the instructions of 
the manufacturer . A549 cells were transfected with viral 
RNA and the cells were incubated with or without 5uM 
Vemurafenib at + 37 ° C. for 6 h after which they were fixed 
with 4 % PFA and labeled for VP1 . The infection % was 
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calculated by comparing the number of VP1 positive cells to 
the total cell number calculated based on DAPI staining . 
Values are means -SEM . 
[ 0025 ] FIG . 17. Vemurafenib does not affect IRES - based 
translation . A plasmid containing either EV1 or HPEV1 
IRES as a promoter for mCherry expression was used to 
study the effect of vemurafenib on IRES function . The 
plasmid was transfected into the cells with or without 5uM 
vemurafenib and the function of IRES was determined based 
on mCherry fluorescence after 24 h , detected by microscopy . 
The results are mean from 4 replicates USD . 
[ 0026 ] FIG . 18. Vemurafenib does not prevent the action 
of viral proteases 2A and 3C . The effect of vemurafenib on 
viral proteases was studied by treating Hela cell homogenate 
with purified 2A and 3C proteases with or without vemu 
rafenib ( 5 , 10 or 20uM ) being present . The results were 
detected by western blotting and known cellular targets for 
2A and 3C , poly A binding protein ( PABP ) and stress 
granule assembly factor 1 ( G3BP1 ) respectively , were 
immunolabeled . The results are representative of two sepa 
rate experiments . 
[ 0027 ] FIG . 19. Vemurafenib does not prevent the action 
of 3D polymerase . An RNA elongation assay was used to 
study the effect of vemurafenib on viral 3D polymerase . The 
3D polymerase of CVB3 was incubated at RT for 15min 
with RNA1 ( SEQ ID NO : 1 ) and various inhibitor concen 
trations or DMSO ctrl . At 15 min , GTP and ATP were added 
along with RNA2 ( SEQ ID NO : 2 ) allowing 3D + RNA1 
complexes to incorporate ATP and GTP ( forming +2 prod 
uct ) as well as initiate and incorporate GTP and RNA2 
( forming +1 product ) . After 10 min , each reaction was 
" chased ” to fully elongated product by adding the remaining 
NTPs . 

CVB4 were significantly decreased in pancreas and heart 
tissues ( FIG . 6 ) . Vemurafenib also attenuated viral induced 
effects in a transcriptomics study in acutely infected A549 
cells ( FIG . 7 ) . It should be noted that in A549 cells , the 
mutation v600 eBRAF , does not exist , so the effects during 
virus infection are supposedly not through BRAF at all ( see 
also Oh et al . 2016 ) . In accordance with this , also we found 
no effects in the transcriptomics study on BRAF . Impor 
tantly , vemurafenib totally eradicated CVB4 infection , both 
capsid and RNA , in persistently infected pancreas cells in 
vitro ( FIG . 8 ) . 
[ 0031 ] Vemurafenib was not effective against more distant 
members of picornaviruses , such as Human parechovirus 1 
( FIG . 9 ) . Furthermore , vemurafenib was not effective 
against adenovirus 5 ( FIG . 10 ) , nor Semliki Forest virus , 
Vesicular stomatitis virus or Respiratory synsytial virus 
( FIG . 11 ) . 
[ 0032 ] Vemurafenib does not have direct virucidal effects 
on the virus based on spectroscopy fluorescent measure 
ment , which shows that virus stays stable and does not 
release its genome upon drug treatment during 3 h at +37 ° 
C. ( FIG . 12 ) . In addition , vemurafenib does not affect the 
uncoating of EV1 inside endosomes in A549 cells ( FIG . 13 ) . 
Time of addition assays show that the efficacy of vemu 
rafenib is lost if administered 3 h p.i. or later ( FIG . 14 ) . In 
addition , the replication of EV1 was prevented if vemu 
rafenib was added on cells , indicated by measuring the 
amount of replication intermediate after various time periods 
( FIG . 15 ) . Transfection of genomic RNA of EV1 in the 
presence of vemurafenib totally prevented infection proving 
that vemurafenib has effects on virus infection after the 
endosomal step ( FIG . 16 ) . Furthermore , Vemurafenib does 
not have direct effects on IRES - based translation ( FIG . 17 ) 
nor on viral protease action by 2A or 3C ( FIG . 18 ) . In 
addition , in vitro experiment on CVB3 polymerase showed 
that vemurafenib does not prevent its action , nor binding or 
elongation of the nascent RNA chain ( FIG . 19 ) . 
[ 0033 ] The present invention is thus based on the discov 
ery that vemurafenib displays both potent and broad - spec 
trum activity against serotypes of several enterovirus spe 
cies . Preferably against human enterovirus A , human 
enterovirus B , human enterovirus C , and human rhinovirus 
B. 
[ 0034 ] Accordingly , the present invention is directed to a 
pharmaceutical product comprising vemurafenib or a phar 
maceutically acceptable salt thereof for use in the treatment 
of an enteroviral infection . 
[ 0035 ] Said enteroviral infection may cause poliomyelitis , 
polio - like syndrome , non - specific febrile illness , sepsis , 
aseptic meningitis , Bornholm disease , pericarditis , myo 
carditis , acute hemorrhagic conjunctivitis , herpangina , hand , 
foot and mouth disease , encephalitis , chronic fatigue syn 
drome , or type 1 diabetes . 
[ 0036 ] A product or composition comprising vemurafenib 
or a salt thereof , may contain a pharmaceutically acceptable 
buffer , excipient , preservative , carrier or adjuvant , and may 
be administered orally or parenterally . The present invention 
thus provides pharmaceutical compositions comprising 
vemurafenib or a salt thereof , with pharmaceutically accept 
able buffer , excipient , preservative , carrier or adjuvant for 
use in the treatment of enteroviral infections . In a multi - drug 
embodiment , said pharmaceutical composition further com 
prises a second anti - enteroviral agent , preferably said sec 
ond anti - enteroviral agent is rupintrivir or enviroxime . 

DETAILED DESCRIPTION OF THE PRESENT 
INVENTION 

[ 0028 ] Vemurafenib's chemical name is N- ( 3- ( 5- ( 4 - chlo 
rophenyl ) -1H - pyrrolo [ 2,3 - b ] pyridine - 3 - carbonyl ) -2,4 - dif 
luorophenyl ) propane - 1 - sulfonamide or propane - 1 - sulfonic 
acid { 3- [ 5- ( 4 - chloro - phenyl ) -1H - pyrrolo [ 2,3 - b ] pyridine - 3 
carbonyl ) -2,4 - difluoro - phenyl ) -amide . Suitable salts of 
vemurafenib are disclosed , e.g. , in US 20170320872 and US 
20160068530 . 
[ 0029 ] Synthesis of vemurafenib was first described in 
WO 2007002433. A novel method for synthesis is disclosed 
in WO 2018002415. Further amorphous forms of vemu 
rafenib are disclosed in WO 2016165678. Vemurafenib is 
currently on market as a prescription medicine comprising a 
co - precipitate of amorphous vemurafenib and hypromellose 
acetate succinate with colloidal anhydrous silica , croscar 
mellose sodium , hydroxypropylcellulose , and magnesium 
stearate as excipients . 
[ 0030 ] The present invention is based on the discovery 
that in infection studies with A549 cells , the results showed 
that in addition to EV1 infection , vemurafenib rescued the 
cells from coxsackie virus A9 and Coxsackie virus B3 
infection in dose dependent manner with maximal inhibition 
at 5uM ( FIG . 1 ) . Furthermore , all CVB serotypes from 1 to 
6 were inhibited by vemurafenib ( FIG . 2 ) . Moreover , vemu 
rafenib also efficiently rescued Min - 6 pancreas cells from 
CVB4 infection ( FIG . 3 ) , A549 cells from polio - 3infection 
( FIG . 4 ) as well as Rhinovirus B14 infection ( FIG . 5 ) . In 
addition to the cell experiments , the efficacy of vemurafenib 
was proven in a mouse model where levels of infectious 
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[ 0037 ] The phrase " pharmaceutically acceptable ” refers 
herein to compositions that are physiologically tolerable and 
do not typically produce an allergic or similar reaction , when 
administered to a patient . Said pharmaceutical composition 
may also be formulated for sustained - release , delayed - re 
lease , or timed - release , or said pharmaceutical composition 
is a blend of sustained - release and immediate - release for 
mulations . 
[ 0038 ] The pharmaceutical product or composition may 
be administered orally in the form of a solid product such as 
a tablet , a granule , a powder , or a capsule . For the prepa 
ration of such a solid product , vemurafenib or a salt thereof 
may be combined with an appropriate additive , such as an 
excipient ( e.g. , lactose , mannitol , cornstarch , or crystalline 
cellulose ) , a binder ( e.g. , a cellulose derivative , acacia gum , 
or gelatin ) , a disintegrant ( e.g. , carboxymethylcellulose cal 
cium ) , a preservative ( e.g. L - ascorbic acid ) or a lubricant 
( e.g. , talc or magnesium stearate ) . 
[ 0039 ] Such a solid product may be prepared into a 
controlled - release product by use of a coating base material 
such as hydroxymethylcellulose phthalate , hydroxypropyl 
methylcellulose acetate succinate , cellulose acetate phtha 
late , or methacrylate copolymer . The composition as defined 
in the claims may also be prepared into a liquid product such 
as a solution , a suspension , or an emulsion . 
[ 0040 ] The composition comprising vemurafenib or a salt 
thereof , may be administered parenterally in the form of an 
injection . For the preparation of an injection , the composi 
tion may be combined with , for example , water , ethanol , 
glycerin , or a conventionally employed surfactant . The 
composition may also be prepared into a suppository by use 
of an appropriate base material . 
[ 0041 ] The composition comprising vemurafenib or a salt 
thereof , may be administered in combination with a second 
anti - enteroviral agent employed in multi - drug combination 
therapy , in which said composition and the second anti 
enteroviral agent may be administered simultaneously or 
separately at the same frequency of dosage or different 
frequencies through the same administration method or 
different administration methods . The second anti - enterovi 
ral agent may include but is not limited to compounds such 
as ribavirin , Pirodavir , Pleconaril , V - 073 , Rupintrivir ( AG 
7088 ) , 2 - C - Met - Cyt , Enviroxime , TTP - 8307 and MDL 
860. It will also be understood that the second anti - entero 
viral agent may be interferon or a vaccine such as a polio 
vaccine ( OPV - Sabin or IPV - Salk ) . 
[ 0042 ] The actual dosage amount of the vemurafenib or a 
salt thereof ( e.g . , an effective amount ) that is administered to 
a patient can be determined by physical and physiological 
factors such as body weight , severity of condition , the type 
of disease being treated , previous or concurrent therapeutic 
interventions , and on the route of administration . The prac 
titioner responsible for administration can determine the 
concentration of active ingredient ( s ) in a composition and 
appropriate dose ( s ) for the individual subject . 
[ 0043 ] The pharmaceutical products or compositions dis 
closed herein are preferably prepared for storage by mixing 
the compound having the desired degree of purity with 
optional physiologically acceptable carriers ( such as nano 
carriers ) , excipients , preservatives or stabilizers ( Reming 
ton's Pharmaceutical Sciences , 22nd edition , Allen , Loyd V. , 
Jr , Ed . , ( 2012 ) ) , in the form of a solid or aqueous solutions . 
Acceptable carriers , excipients , preservatives or stabilizers 
are non - toxic to recipients at the dosages and concentrations 

employed , and include buffers such as phosphate , citrate , 
and other organic acids ; antioxidants including ascorbic 
acid ; low molecular weight ( less than about 10 residues ) 
polypeptides ; proteins , such as serum albumin , gelatin , or 
immunoglobulins ; hydrophilic polymers such as polyvi 
nylpyrrolidone ; amino acids such as glycine , glutamine , 
asparagine , arginine , or lysine ; monosaccharides , disaccha 
rides , and other carbohydrates including glucose , mannose , 
or dextrins ; chelating agents such as EDTA ; sugar alcohols 
such as mannitol or sorbitol ; salt - forming counter - ions such 
as sodium ; and / or non - ionic surfactants such as Tween , 
Pluronics or polyethylene glycol ( PEG ) . 
[ 0044 ] Vemurafenib or a salt thereof may also be 
entrapped in microcapsules prepared , for example , by 
coacervation techniques or by interfacial polymerization 
( for example , hydroxymethylcellulose or gelatin - microcap 
sules and poly- ( methylmethacylate ) microcapsules , respec 
tively ) , in colloidal drug delivery systems ( for example , 
liposomes , albumin microspheres , microemulsions , nano 
particles , and nanocapsules ) , or in macroemulsions . Such 
techniques are disclosed in Remington's Pharmaceutical 
Sciences , supra . 
[ 0045 ] In an embodiment , pharmaceutical compositions 
may comprise , for example , at least about 0.1 % of an active 
compound . In other embodiments , an active compound may 
comprise between about 2 % to about 75 % of the weight of 
the unit , or between about 25 % to about 60 % , for example , 
and any range derivable therein . 
[ 0046 ] In other non - limiting examples , a dose of a phar 
maceutical composition or formulation can comprise from 
about 1 milligram / kg / body weight , about 5 milligram / kg / 
body weight , about 10 milligram / kg / body weight , about 20 
milligram / kg / body weight , about 25 milligram / kg / body 
weight , about 30 milligram / kg / body weight , about 35 mil 
ligram / kg / body weight , about 40 milligram / kg / body weight , 
to about 100 mg / kg / body weight of vemurafenib or a salt 
thereof per administration , and any range derivable therein . 
The preferred dose of vemurafenib is 960 mg ( 4 tablets of 
240 mg ) twice daily ( equivalent to a total daily dose of 1,920 
mg ) . Preferably , the first dose is to be taken in the morning 
and the second dose is to be taken approximately 12 hours 
later in the evening . 
[ 0047 ] In a preferred embodiment , the present pharmaceu 
tical product comprises vemurafenib in its amorphous or 
polymorphic form . 
[ 0048 ] In another preferred embodiment , said product 
comprises hydroxypropyl methylcellulose acetate succinate 
( HPMC - AS ) . 
[ 0049 ] In another preferred embodiment , said product 
comprises a salt of vemurafenib such as vemurafenib hydro 
chlorid . 
[ 0050 ] According to the current taxonomy , the following 
ten species are now included in the genus Enterovirus : 
human enterovirus A , human enterovirus B , human entero 
virus C , human enterovirus D , bovine enterovirus , porcine 
enterovirus B , simian enterovirus A , human rhinovirus A , 
human rhinovirus B and human rhinovirus C. The four 
species of human enterovirus include the polioviruses , group 
A and B coxsackieviruses , echoviruses and enterovirus 
serotypes . Within the species human enterovirus A - D , the 
enterovirus serotypes may be categorised as non - polio 
enterovirus serotypes ( an expression used herein to embrace 
group A and B coxsackieviruses , echoviruses and enterovi 
rus serotypes from EV68 onwards ) and poliovirus serotypes . 
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Example 2 
[ 0057 ] Vemurafenib prevents the infection of different 
CVB serotypes in dose dependent manner . A549 cells were 
cultured in DMEM supplemented with 10 % FBS , 1 % Glu 
tamax and 1 % penicillin and streptomycin antibiotics for 24 
h , after which the cells were treated for 1 h with different 
concentrations of vemurafenib diluted in DMEM supple 
mented with 1 % FBS and 1 % glutamax . Next , the cells were 
infected with different CVB serotypes 1-6 ( ATCC ) and the 
infection was allowed to proceed at + 37 ° C. for 18 h in the 
presence of the drug . Finally , the cell viability was deter 
mined using crystal violet staining . The results were nor 
malized to control sample with no virus infection and OuM 
concentration of vemurafenib ( CTRL ) . The results are 
shown in FIG . 2. The values are means -SD . 

[ 0051 ] In a preferred embodiment , said enteroviral infec 
tion is caused by a serotype of one or more of the species of 
human enterovirus A , human enterovirus B , human entero 
virus C , and human rhinovirus B , preferably by a serotype 
of one or more of the species of human enterovirus B , human 
enterovirus C , and human rhinovirus B. 
[ 0052 ] In another preferred embodiment , the serotype of 
human enterovirus C is a poliovirus . In another preferred 
embodiment , the enterovirus serotype is a non - polio entero 
virus . In another preferred embodiment , the enterovirus 
serotype is selected from the group consisting of coxsacki 
eviruses A , coxsackieviruses B , rhinoviruses B , polioviruses 
and echoviruses . 
[ 0053 ] The present invention is also directed to the cor 
responding methods of treatment as disclosed in the 
appended claims . 
[ 0054 ] In a further embodiment , the present invention is 
directed to an in vitro method of screening enteroviruses for 
identifying those enteroviral serotypes the infection of 
which is inhibited , attenuated or prevented by vemurafenib , 
the method comprising the steps of culturing or providing 
host cells , preferably human host cells , in a culture medium , 
contacting said host cells with an enteroviral serotype and 
vemurafenib in any order and incubating the infected host 
cells in order to identify those enteroviral serotypes the 
infection of which is inhibited , attenuated or prevented by 
vemurafenib . Preferably , the enteroviral serotype to be 
tested in the method is selected from the group consisting of 
the enterovirus species A - L and rhinovirus species A - C . 
[ 0055 ] Bibliographic details of references provided in the 
subject specification are listed at the end of the specification . 
Reference to any art is not , and should not be taken as an 
acknowledgment or any form of suggestion that this art 
forms part of the common general knowledge in any coun 
try . The present invention is further described in the follow 
ing examples , which are not intended to limit the scope of 
the invention . 

Example 3 

[ 0058 ] Vemurafenib prevents the infection of CVB4 in 
pancreatic beta cell line in dose dependent manner . The 
effect of Vemurafenib on the CVB4 E2 diabetogenic strain 
( provided by Ji - Won Yoon , Julia McFarlane Diabetes 
Research Center , Calgary , Alberta , Canada ) induced CPE 
was studied in a mouse pancreatic beta cell line Min - 6 - cells 
( Kindly provided by A. Abderrahmani , Lille France ) . First , 
the cells were seeded in 96 - well tissue culture plates ( 104 
cells / well / 100ul ) in DMEM ( Gibco , Invitrogen ) supple 
mented with 15 % fetal calf serum ( FCS , Sigma ) , 1 % L - glu 
tamine ( Gibco ) , 50ug / ml streptomycin , and 50 IU / ml peni 
cillin ( BioWhittaker ) and incubated for 24 h at 37 ° C. , 5 % 
CO2 . The next day , Vemurafenib was added at a final 
concentration of 0.25 , 0.5 , 1 , 2.5 , 5 and 7.5uM and incubated 
for 1 h at 37 ° C. after which 1082 1 of CVB4E2 was added 
to obtain an MOI of 1. The plates were incubated at 37 ° C. 
with a humidified atmosphere at 5 % CO2 . The viability of 
the cells was assessed using crystal violet stain . The results 
are shown in FIG . 3. The values are means -SD . 

Example 4 

EXAMPLES 

Example 1 

[ 0059 ] Vemurafenib prevents the infection of Poliovirus 3 
in dose dependent manner . Different concentrations of 
vemurafenib were tested against polio - 3 ( vaccine strain ) by 
treating A549 cells with the drug for 1 h and then infecting 
the cells with the virus . Cell viability was determined using 
Cell Titer Glo kit ( Promega ) after 2 days of infection . The 
results are shown in FIG . 4. The results are means SD . 

Example 5 

[ 0056 ] Vemurafenib prevents the infection of EV1 , CVA9 
and CVB3 in dose dependent manner . Adenocarcinomic 
human alveolar basal epithelial ( A549 , ATCC ) cells were 
cultured in Dulbecco's modified eagle medium ( DMEM ; 
Gibco ) supplemented with 10 % fetal bovine serum ( FBS ; 
Gibco ) , 1 % Glutamax ( Gibco ) and 1 % penicillin and strep 
tomycin antibiotics ( Gibco ) for 24 h . Next day , the cells 
were treated for 1 h with different concentrations of vemu 
rafenib diluted in DMEM supplemented with 1 % FBS and 
1 % glutamax and then infected with EV1 ( ATCC ; Farouk 
strain ) , CVB3 ( ATCC ; Nancy strain ) or CVA9 ( ATCC ; 
Griggs strain ) and vemurafenib was present after addition of 
viruses . In addition , non - infected control cells were 
included . After 18 h post infection ( p.i. ) , the cell viability 
was determined by cell titer - Glo assay according to the 
instructions by the manufacturer ( CTG assay , which mea 
sures cellular ATP levels , Promega ; left figure ) or crystal 
violet staining as described before ( right figure ; Martikainen 
et al . 2015 ) . The results are shown in FIG . 1. Values are 
means USD . 

[ 0060 ] Vemurafenib decreases the replication of human 
rhinovirus B14 ( HRVB14 ) indicated by labeling of dsRNA . 
Hela MZ cells ( Kind gift from Marino Zerial , Max - Planck 
Institute , Dresden ) were grown on coverslips in DMEM 
supplemented with 10 % FBS , 1 % Glutamax and 1 % peni 
cillin / streptomycin antibiotics for 24 h . The next day , cells 
were infected with HRVB14 ( ATCC ) with or without 5uM 
vemurafenib and infection was allowed to proceed for 6 h at 
+ 34 ° C. in DMEM supplemented with 1 % FBS and 1 % 
Glutamax . After fixation with 4 % PFA , the cells we immu 
nolabeled with dsRNA antibody ( J2 , Scicons ) and corre 
sponding Alexa fluor - 488 conjugated secondary antibody 
( Molecular probes , Invitrogen / USA ) in order to determine 
the status of replication . The intensity of J2 signal was 
calculated using BioimageXD software . The J2 intesity was 
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normalized to the total number of cells determined by DAPI 
staining . Finally the results were normalized to HRVB14 
infection without the drug which was set to 100 % . The 
results are shown in FIG . 5. Values are means from two 
separate experiments USD . 

subcultured once a week . Supernatants were collected 
before each treatment renewal , and conserved at -80 ° C. 
before titration . Supernatants were 10 - fold diluted and 
added to HEP - 2 cells ( Bio Whittaker ) to determine the level 
of infectious viral particles of treated and untreated cells . 
Virus titers were determined by limiting dilutions assay for 
50 % tissue culture infectious doses ( TCID50 ) by the method 
of Reed - Muenchand . In addition , the presence of viral RNA 
was studied by qPCR at day 7 , 9 , 14 and 21. Total RNA was 
extracted , and RT - PCR targeting viral RNA was performed . 
The results are shown in FIG . 8 . 

Example 9 

Example 6 
[ 0061 ] Vemurafenib decreases the levels of infectious 
CVB4 viral particles in the heart and pancreas tissue of 
mice . Hsd : ICR ( CD - 1 ) female mice were provided by 
ENVIGO ( Gannat , France ) and handled in specific “ patho 
gen - free " conditions and according to the guidelines of 2010 
EU directory . Experiments on mice were approved by the 
local Ethical Committee for Animal Experimentation 
( C2EA - 75 Nord - Pas - de - Calais , France ) . 
[ 0062 ] Hsd : ICR ( CD - 1 ) female mice at the age of 3 weeks 
were inoculated intraperitoneally with Vemurafenib dis 
solved in DMSO and diluted in PBS ( 10 mg / kg ) or with 
DMSO diluted in PBS once a day ( starting on day 1 ) for 5 
days . The animals were inoculated intraperitoneally with 
CV - B4 E2 ( 6x106 TCID50 in 2004L PBS ) on day 2. The 
animals were sacrificed on day 6 , blood was collected and 
portions of each organ ( pancreas and heart ) were frozen for 
determination of viral titer . Frozen organs were weighed , 
crushed using a tissue ruptor ( Qiagen® , France ) , homog 
enized in 0.5 ml of PBS and then centrifuged at 2000 g for 
10 min 4 ° C.The supernatants were harvested to measure the 
titer of infectious particles on HEP - 2 cells ( Bio Whittaker ) . 
Hep - 2 cells were cultured in Eagle's minimum essential 
medium ( MEM ; Gibco ) supplemented with 10 % FCS , 1 % 
1 - glutamine and 1 % antibiotic ( 50ug / ml streptomycin , and 
50 IU / ml penicillin ( Bio Whittaker ) . Virus titers were deter 
mined by limiting dilutions assay for 50 % tissue culture 
infectious doses ( TCIDs ) by the method of Reed - Muen 
chand and the titers were normalized to tissue weight . The 
results were expressed as log TCID50 / g . The limit of detec 
tion of the test was 0.75 log TCID50 / g . The results are 
shown in FIG . 6 . 

[ 0065 ] Vemurafenib is not effective against adenoviruses . 
The effect on adenovirus 5 transduction was tested by using 
a GFP expression construct ( EATRIS National Virus Vector 
Laboratory , Kuopio , Finland ) . A549 cells were cultured on 
6 - well plates in DMEM supplemented with 10 % FBS , 1 % 
Glutamax and 1 % penicillin / streptomycin antibiotics for 24 
h . The next day , the cells were infected with Adeno5 - GFP in 
DMEM supplemented with 1 % FBS and 1 % Glutamax with 
or without 5uM vemurafenib . The infection was allowed to 
proceed at + 37 ° C. for 17 h after which the cells were 
trypsinized and then fixed with 4 % PFA . The GFP fluores 
cence , proof of successful transduction , was studied by flow 
cytometry ( Guava easycyte , Merck Millipore ) . The positive 
cells out of all cells were counted . The results are shown in 
FIG . 10. The results show mean values from two experi 
ments -SEM . 

Example 10 

Example 7 
[ 0063 ] Vemurafenib shows efficacy in mRNA level during 
EV1 infection . A transcriptomics study was performed in 
A549 cells +/– treatment with vemurafenib in the presence 
or absence of EV1 infection . RNA was extracted from EV1 
or mock - infected A549 cells 6 h pi . using RNeasy Mini kit 
( Qiagen ) . Gene expression profiling was done using Illu 
mina Human HT - 12 v4 Expression BeadChip Kit according 
to manufacturer's recommendation . Genes differentially 
expressed between samples and controls were determined 
using the Limma package . Benjamini - Hocberg multiple 
correction testing method was used to filter out differentially 
expressed genes based on a q - value threshold ( q < 0.05 ) . 
Filtered data were sorted by logarithmic fold change 
( log2Fc ) . The data revealed the efficacy of the drug on 
mRNA level . Several different mRNAs were up or down 
regulated due to EV1 but the drug attenuated almost all the 
effects of the virus . The results are shown in FIG . 7 . 

[ 0066 ] Vemurafenib does not inhibit infection of human 
parechovirus 1 ( HPEV1 ) belonging to the picornaviridae 
family . A549 cells were grown on coverslips in DMEM 
supplemented with 10 % FBS , 1 % Glutamax and 1 % peni 
cillin / streptomycin antibiotics for 24 h . The next day , cells 
were infected with HPEVI ( Griggs strain , ATCC ) with or 
without 5 vemurafenib and infection was allowed to proceed 
for 6 h at + 37 ° C. in DMEM supplemented with 1 % FBS and 
1 % Glutamax . After fixation with 4 % PFA , capsid protein 
VP1 was immunolabeled with a primary antibody ( Marjo 
maki et . al 2002 ) followed by labeling with corresponding 
Alexa fluor - 555 conjugated secondary antibody ( Molecular 
probes , Invitrogen / USA ) . Infection percentage was calcu 
lated by comparing VP1 positive cells to the total cell 
amount calculated based on DAPI staining . The results 
shown in FIG . 9 are mean ESD from two different experi 
ments . 

Example 11 
[ 0067 ] Vemurafenib does not prevent the infection of 
semliki forest virus ( SFV ) , vesicular stomatitis virus ( VSV ) 
and respiratory syncytial virus ( RSV ) . Hela cells were 
pre - treated with 5 or 10uM vemurafenib or DMSO as 
control for 30 min , after which GFP expressing variants of 
the viruses were added : SFV - ZsG , strain SFV4 ( Spuul et al . , 
2010 ) ; VSV - GFP , Indiana strain ( Pelkmans et al . , 2005 ) ; 
RSV - GFP , A2 strain ( Krzyzaniak et al . , 2013 ) . The infection 
was allowed to proceed for 6 h ( SFV and VSV ) or 20 h 
( RSV ) and the infection percentage was determined by 
microscopy based on GFP fluorescence . The results shown 
in FIG . 11 are mean USD from five replicates . 

Example 8 
[ 0064 ] Vemurafenib eradicates persistent CVB4 infection . 
Persistently - infected Panc - 1 cells ( described in Alidjinou et 
al . 2015. ) were cultured in 6 - well plate , and treated with 
7.504 of vemurafenib each 2 to 3 days . The cells were 
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Example 12 
[ 0068 ] Vemurafenib does not affect directly the EV1 virus 
particle , nor EV1 uncoating . Direct effects of vemurafenib 
( 5uM ) on EV1 particle was studied using a real - time spec 
troscopic assay , where the viral opening was monitored 
using Sybr green II ( Invitrogen ) which intercalates with viral 
RNA causing an increase in fluoresence ( Myllynen et al . 
2016 ) . The opening was studied in storage buffer conditions 
( 2 mM MgCl2 in PBS ) and ionic conditions which were 
recently discovered to cause opening of the virus ( Ruoko 
lainen et al . , manuscript ) . Rnase was added to the reactions 
in order to separate the fluoresence that comes from the 
inside of the particle ( porous particle ) from the the fluores 
ence of the RNA outside the capsid . The assay was carried 
out using VictorTM X4 2030 multilabel reader ( Perkin 
Elmer ) . The results are shown in FIG . 12 . 

FBS and 1 % Glutamax , after which the cells were fixed with 
4 % PFA . The dsRNA structures were immunolabeled with 
J2 antibody ( Scicons ) , and corresponding Alexa fluor - 488 
conjugated secondary antibody ( Molecular probes , Invitro 
gen / USA ) . The intensity of the signal was calculated using 
BioimageXD software . Also a control , cells with no virus 
was included ( mock ) to determine the background of the 
antibody . The J2 intesity was normalized to the total number 
of cells determined by DAPI staining . The results are shown 
in FIG . 15. Values are means ESEM . 

Example 13 
[ 0069 ] Vemurafenib does not prevent uncoating of EV1 in 
cellular endosomes . Radioactively labeled EV1 particles 
( described in Myllynen et al . 2016 ) were used to infect A549 
cells with or without 5uM vemurafenib being present . After 
4 h p.i. the cell lysates were treated with 100 mM Octyl 
glucopyranoside ( Amresco ) diluted in 2 mM MgCl , in PBS 
for 30 min on ice . Finally , the cell lysates were run in 5-20 % 
sucrose gradients as described before ( Myllynen et al . 2016 ) . 
The proportional amount of empty and intact particles was 
calculated by dividing the CPM of incident fractions with 
the total CPM value . The gradients are representative results 
of 3 three different experiments . The results are shown in 
FIG . 13 . 

Example 16 
[ 0072 ] Vemurafenib inhibits EV1 infection at the level of 
RNA transfected directly to the cytoplasm , i.e. bypassing the 
endosomal step , at the level of translation / replication . EV1 
RNA was isolated using a high pure viral RNA isolation kit 
( Roche ) according to the instructions of the manufacturer . 
A549 cells were cultivated on coverslips in 4 - well plates 
until sub - confluency in DMEM supplemented with 10 % 
FBS , 1 % Glutamax and 1 % penicillin / streptomycin antibi 
otics . According to the manufacturer's instructions , 750 ng 
of viral RNA was transfected into the cells per well using 
Lipofectamine 3000. The cells were incubated with or 
without 5uM Vemurafenib in DMEM supplemented with 
5 % FBS and 1 % glutamax at + 37 ° C. for 6 h , after which 
they were fixed with 4 % PFA and labeled for VP1 ( Mar 
jomäki et . al 2002 ) and corresponding Alexa fluor - 555 
conjugated secondary antibody ( Molecular probes , Invitro 
gen / USA ) . The infection % was calculated by comparing the 
number of VP1 positive cells to the total cell number 
calculated based on DAPI staining . The results are shown in 
FIG . 16. Values are means -SEM . 

Example 14 
[ 0070 ] Vemurafenib prevents the infection if added before 
3 h p.i. A549 cells were grown on coverslips in DMEM 
supplemented with 10 % FBS , 1 % Glutamax and 1 % peni 
cillin / streptomycin antibiotics for 24 h . The next day , EV1 
was bound on ice for 1 h in 1 % DMEM supplemented with 
1 % FBS and 1 % Glutamax . After excess virus was washed , 
the infection was allowed to proceed at +37 ° C. and 5uM 
vemurafenib was added at different times post infection 
( p.i. ) . The infection was followed until 6 h p.i. after which 
the cells were fixed with 4 % PFA . The viral capsid protein 
VP1 was immunolabeled with anti - EV1 antibody ( Mar 
jomäki et . al 2002 ) and corresponding Alexa fluor - 555 
conjugated secondary antibody ( Molecular probes , Invitro 
gen / USA ) . The infection was determined by comparing the 
amount of VP1 positive cells to the total cell amount 
calculated based on DAPI staining . The results shown in 
FIG . 14 were normalized to control infection where no drug 
was added ( EV1 only ) . Values are means -SEM . 

Example 17 
[ 0073 ] Vemurafenib does not affect IRES - based transla 
tion . A DNA plasmid ( pTM1 ) contained T7 promoter fol 
lowed by the IRES of either EV1 Farouk strain ( AAAA 
0084 - pTM1 - F - EV1 - mCherry - NLS ) or HPEV1 strain 22 
Harris ( AAAA - 0083 - pTM1 - HPEV1_22 - mCherry - NLS ) , 
and mCherry after respective IRES sequence . mCherry 
expression was used as a readout to study the effect of 
vemurafenib on IRES function in fluorescence microscopy . 
According to the instructions of the manufacturer 0.3ug of 
DNA was transfected into doxicyclin - inducible T7 poly 
merase expressing Hela cells ( kind gift from Giuseppe 
Balistreri , University of Helsinki , Finland ) using Lipo 
fectamine 3000. The cells were incubated with or without 
5uM Vemurafenib in DMEM supplemented with 10 % FBS 
and 1 % glutamax at + 37 ° C. for 24 h , after which the cells 
were fixed with 4 % PFA . The function of IRES was deter 
mined based on mCherry fluorescence detected by 
microscpy . The results shown in FIG . 17 are mean from 4 
replicates USD . 

Example 18 
Example 15 

[ 0071 ] Vemurafenib prevents replication detected by 
labeling of dsRNA . A549 cells were grown on coverslips in 
DMEM supplemented with 10 % FBS , 1 % Glutamax and 1 % 
penicillin / streptomycin antibiotics for 24 h . The infection 
was carried out by binding EV1 first on ice for 1 h in 1 % 
DMEM supplemented with 1 % FBS and 1 % Glutamax and 
washing the excess virus away . Next , and the infection was 
allowed to proceed at + 37 ° C. for 3 , 4 or 6 h with or without 
5uM vemurafenib in 1 % DMEM supplemented with 1 % 

[ 0074 ] Vemurafenib does not prevent the action of viral 
proteases 2A and 3C . The effect of vemurafenib on viral 
proteases was studied by treating 72ug of Hela cell homo 
genate ( prepared as described before in Feng et al . 2014 ) 
with 0.4ug of purified 2A and 3C proteases ( Laitinen et al . 
2018 ) . The reaction was carried out in buffer containing 20 
mM HEPES ( pH 7.4 ) , 0.12 M KCH3COO , 4 mM 
Mg ( CH2COO ) 2 and 5 mM DTT with or without vemu 
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rafenib ( 5 , 10 or 20uM ) being present . The reactions were 
carried out at RT for 18 h , after which they were terminated 
by adding Laemmli sample buffer and heating at 100 ° C. for 
9 min . The samples were run in 4-20 % Miniprotean TGX 
stain free gel ( Biorad ) . The gel was UV - activated for 5 min 
with Chemidoc MP ( Biorad ) to reveal the total protein 
amount , after which the proteins were transferred to PVDF 
membrane ( Immobilon - P , Merck Millipore ) . Next , the blot 
was blocked o / n with 5 % BSA in 0.05 % tween in TBS . Poly 
A binding protein ( PABP ) was detected using 1 : 100 dilution 
of mouse anti - PABP ( Santa Cruz ) . Stress granule assembly 
factor 1 G3BP1 was detected using 1 : 1000 dilution of mouse 
anti - G3BP1 ( Santa Cruz ) . The results are shown in FIG . 18 . 

Example 19 
[ 0075 ] Vemurafenib does not prevent the action of 3D 
polymerase . An RNA elongation assay was used to study the 
effect of vemurafenib on viral 3D polymerase . The 3D 
polymerase of CVB3 was incubated at RT for 15 min with 
RNAI ( SEQ ID NO : 1 ) and various inhibitor concentrations 
or DMSO ctrl . At 15 min , GTP and ATP were added along 
with RNA2 ( SEQ ID NO : 2 ) allowing 3D + RNA1 complexes 
to incorporate ATP and GTP ( forming +2 product ) as well as 
initiate and incorporate GTP and RNA2 ( forming +1 pro 
duct ) .After 10 min , each reaction was “ chased ” to fully 
elongated product by adding the remaining NTPs . The 
results are shown in FIG . 19 . 
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SEQUENCE LISTING 

< 160 > NUMBER OF SEQ ID NOS : 2 

< 210 > SEQ ID NO 1 
< 211 > LENGTH : 48 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Artificial 
< 220 > FEATURE : 
< 223 > " HER INFORMATION : Polymerase primer 

< 400 > SEQUENCE : 1 

aucacgucau cucacucuac aucacuggcg cccgggtaau cgggcgcc 48 
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- continued 

< 210 > SEQ ID NO 2 
< 211 > LENGTH : 37 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Artificial 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : Polymerase primer 

< 400 > SEQUENCE : 2 

aucacgacau cacuggcgcc cgggtaaucg ggcgcca 37 

1-12 . ( canceled ) 
13. A method for treating , alleviating , or reducing an 

enteroviral infection comprising administering a pharma 
ceutical product comprising vemurafenib or a pharmaceuti 
cally acceptable salt thereof to a subject suffering from said 
infection . 

14. The method according to claim 13 , wherein said 
product comprises vemurafenib in its amorphous form . 

15. The method according to claim 13 , wherein said 
product comprises hydroxypropyl methylcellulose acetate 
succinate ( HPMC - AS ) . 

16. The method according to claim 13 , wherein said 
product comprises vemurafenib hydrochloride . 

17. The method according to claim 13 , wherein said 
enteroviral infection is caused by a serotype of 
of the species of human enterovirus A , human enterovirus B , 
human enterovirus C , and human rhinovirus B. 

18. The method according to claim 17 , wherein the 
serotype of human enterovirus C is a poliovirus . 

19. The method according to claim 17 , wherein the 
serotype is a non - polio enterovirus . 

20. The method according to claim 17 , wherein the 
enterovirus is selected from the group consisting of cox 
sackieviruses A , coxsackieviruses B , rhinoviruses B , polio 
viruses , and echoviruses . 

21. The method according to claim 13 , wherein said 
enteroviral infection causes poliomyelitis , polio - like syn 
drome , non - specific febrile illness , sepsis , aseptic meningi 
tis , Bornholm disease , pericarditis , myocarditis , acute hem 
orrhagic conjunctivitis , herpangina , hand , foot and mouth 
disease , encephalitis , chronic fatigue syndrome , or type 1 
diabetes . 

22. The method according to claim 13 , wherein said 
product comprises at least one pharmaceutically acceptable 
buffer , carrier , excipient , preservative or adjuvant . 

23. The method according to claim 13 , wherein the 
product is a tablet and the tablet comprises colloidal anhy 
drous silica , croscarmellose sodium , hydroxypropylcellu 
lose , and magnesium stearate as excipients . 

24. The method according to claim 13 , wherein said 
product is formulated for sustained - release , delayed - release , 
or timed - release , or said product comprises a blend of 
sustained - release and immediate - release formulations . 

25. ( canceled ) 

more 


