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[0005] Intensive efforts are under way to gain more insight into the mechanisms of
SARS-CoV replication, in order to develop targeted antiviral therapies and vaccines.
Developing effective and safe vaccines and chemotherapeutic agents against SARS-CoV,
however, may take years. The recent epidemic has shown that knowledge is lacking
regarding the clinical management and treatment of infected patients. Ribavirin (6-12),
oseltamivir (8-10), foscarnet (8), intravenous immunoglobulin (8), and other agents have

been used to treat patients. Preliminary results from in vitro testing indicate that ribavirin
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[0008] The present invention also provides kits for use in practicing the methods of
the invention. In various aspects, there is provided a kit comprising an interferon and
instructions for using the interferon to treat SARS-coronavirus infection, or to inhibit
SARS-coronavirus, wherein the interferon is IFN a-n1, IFN a-n3, human leukocyte IFN

o. or IFN B-1b.

[0009]  Other aspects and features of the present invention will become apparent to
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[0016] Interferons are a class of proteins produced by a host organism 1o combat viral

infection and tumour development. Host cells, when infected by a virus, synthesize and
secrete interferon, which then binds to receptors on healthy cells and induces an antiviral
response mechanism in such cells. The biologic response properties of interferons are
mediated through its interactions with specific surface cell receptors, leading to activation
of the JAK/STAT pathway and production interferon-stimulated gene products such as
2'5'-oligoadenylate synthase and protein kinase PKR (24). The antiviral activity of
interferons is mediated by direct effects on infected cells or through an induced immune

response (23).
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inhibitory activity of the full-length interferon. A skilled person will be able to determine
whether a fragment of a full-length interferon is capable of maintaining the inhibitory
activity, including an antiviral response, in a target cell, for example as described in the

Examples.

[0021] The interferon may be an interferon isolated and purified from a cell
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[0024]  The cell may be a human cell, for example, peripheral blood leukocytes or a
THP-1 monocytic cell, or it may be derived from another species, where that cell is

capable of being infected by SARS-CoV, for example a VERO 6 cell.
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[0030] One of skill in the art can determine the appropriate amount based on the
above factors. The interferon may be administered initially in a suitable amount that may
be adjusted as required, depending on the clinical response of the patient. The effective
amount of interferon can be determined empirically and depend on the maximal amount
of the interferon that can be administered safely, and the minimal amount of the

interferon that produces the desired result.
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ribavirin required to demonstrate an inhibitory effect on SARS-CoV resulted in observed
slight cytotoxicity. These results indicate that although ribavirin is not suitable for
treatment of SARS-CoV infection alone, it may be used in combination with other
treatments at lower doses. Thus, in certain embodiments, ribavirin may be administered

in combination with the interferon. In some embodiments, the dose of ribavirin
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[0038] The pharmaceutical composition may further comprise an additional viral

agent, as described above, including ribavirin.

[0039] The pharmaceutical compositions may routinely contain pharmaceutically
acceptable concentrations of salt, buffering agents, preservatives and various compatible

carriers. For all forms of delivery, the recombinant virus may be formulated in a
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[0043] The pharmaceutical composition may be administered orally, for example,
with an inert diluent or with an assimilable carrier, or it may be enclosed in hard or soft
shell gelatin capsules, or it may be compressed into tablets or it may be incorporated
directly with the food of the diet. For oral therapeutic administration, the interferon may
be incorporated with an excipient and be used in the form of ingestible tablets, buccal

tablets, troches, capsules, elixirs, suspensions, syrups, wafers and the like.
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instructions for use of the interferon to inhibit SARS-CoV. In one embodiment, the kit
may further comprise an additional antiviral agent, for example ribavirin, and instructions
for concurrent or sequential administration of the interferon and additional antiviral

agent.

[0048] The present invention also contemplates various uses of an interferon,

including the use of an interferon for treating SARS-CoV infection, use of an interferon
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[0052]  Selection and Preparation of Drugs: To rapidly identify a pharmacologic

agent that could be used to treat SARS, a collection of antiviral drugs was tested against
SARS-CoV, the etiologic agent of the atypical pneumonia. To investigate a wide
spectrum of potential molecular targets, we decided to cover the entire pharmacologic
range of commercially available antiviral agents, including agents not expected to be
active against coronaviruses. Information on antiviral drugs provided here was obtained

from prescribing information sheets or from communications with the manufacturer.
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12 WO 2004/ 108151 PCT/ SG2004/ 000173 Table 1

I nhi bitory Concentrations of Antiviral Drugs agai nst
Ww®e008a081%i r uses Conpound | Csu Virus Foscav: i rPEDS6808000173
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Cynmevene 0.02-3.48 itg.nlL Lal boratory simns or

clinical isolates of cytoni galovirus Ribavirin 1-25

pg- Anl. .- Inllueriza 25-100 ug/niL., HV and ot her

rel.roviruses 0; Iter/tail (M C Herpes and poxvir
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RedI%8%2Y 0. 005- P8-WGIMT LY nf | uenz &V ARGV IFANS | fI u

0, 0008 |t NI ' >3554443 pok)/i. nf | uenHarpyd sioglex Angnis adi ne
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ceng matlorr O%
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Lamieudine 0.0006-0.034 pg/ml. HIV

Zidovudine (L003-0.013 pg/ml. HIV

Forlovase 130 menalAL. HEY

Viracept 7-196 1M (ECgs) HIY

{rixivan 25 Thmmo L HIV

Felenza 000516 umel t Influenza virus
Tarmiflu (L0008 nM->35 pmol InTluenza virus
Amantadine 3125 (ED sy Influenza virus

M gq, F0% indibitory concentration; By, 95% effective copcentration; By, 30%

effective doss.

[0054]  Tenfold dilutions of the drug were tested to cover a broad range of
concentrations above and below inhibitory dosages as reported by the manufacturer for
other viral-host combinations. Compounds already present in aqueous injections were
made up to volume by using Hank’s buffered saline solution. For tablet and capsule
formulations with soluble active ingredients, the outer coat was removed wherever
applicable, and the preparation was ground in a mortar and pestle. The contents were
dissolved in water, vortexed, and centrifuged thereafter at 3,000 g. The required volume
was pipetted from the supernatant and diluted accordingly. When the active ingredients

were insoluble in water (nelfinavir and saquinavir), the contents were dissolved in
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Bmmneldmraf VemFrcetloimi agd-dRlate. M’tcrdsh ofiibarbation & BEC in 5%
f

Wﬁtge glgésl tg%’/b Elu%l‘{zpa‘% ?ﬂﬁmta?egloadl\ﬁ’alsm]g Carby ugrggth%}fﬂfﬁios? gvealay with
s meldallm ol wpkamemva@wahi ABECS, waqubdl tataetswelt. oAflier 4 days of

%ﬁ!}ﬁ%ﬁ r %elly%)’ep tfgz%c} %{?’&1'16 éjot/{)]nnalm an amecp Wl%”l f% crys%ai3 Vlolet

1on a
The plaques were counted visually, and the virus titer in plaque-forming units per mL

(PFU/mL) was calculated.

[0057]  Cytopathic Endpoint Assay: The protocol used was adapted from Al-Jabri et
al. (16), and all drugs were tested in quadruplicate. Briefly, 100 uL of serial 10-fold
dilutions of the drugs were incubated with 100 pL of Vero E6 cells, giving a final cell
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C02, the viral inoculumwas aspirated, and 1 niL of

car boxynet hyl cel | ul ose overlay with nedi um 199,
wappliestent ed with 5% FCS, was added to each wed1/8G2004/000173

After 4 days of incubation, the cells were fixed with

10% formalin and stained with 2%crystal violet. The

pl aques were counted visually, and the virus titer in
pl eutiel 2GPOA gl perivwedl ip e O61well plapFheiicubriion petiasivastiduat 37°C

[ngsﬁgol dc&;r/g,g)g@ffﬁ} flie Aﬁﬂ%&g'n@twﬁ\a%@gre m}?@ t&fo%lg&ggﬂ Hg%% cells.

welrea rmerghw off ercﬁmdrcglpien’rcmoe of BLOMFARNL/wdlD®as thén ailed to each of

se[H{[@ t %ﬁs | he, Q}gﬁr &Egl%%ﬁtﬁi%fat 5% 19%829%0%{12&5/@%#? alisﬁrved

V\@a@ﬁmmﬂs T54 elPRiBER0 M/d@@)ﬂmﬁon ihatintiibiodd 120%QFEe CPE

o35 B GOk, P40 o

i riilefidne pﬁﬂns drugh ivahingetratedi mw@amécbf Year 6 gfit, gvitda ﬁﬂnae cell

cells. ., ] i Les, trat f

1 d:obrg Bf W Vc\%}l e? We‘iltlrh 8% 8%19 @%%%?le%fcﬁaelpﬁ%e la%)es were
wethdnsncubiied gl3at@m We 0O, |fasr(3Lﬂa@zt & eatmidddor xEUy @Im:ts‘ ®rusing

3 da%%mawdc bsoerved daily for CPE. The end point was

t §é rug TTGE®Sn t hat i nhi bited 100% of the CPE

(Cl A100) in quadruplicate wells. To determ ne

cOH8dxi dVagye Re@ection GifSStB’eTiyaﬁniZ@i-V@b &6 celis wrre mpeﬂded in

gt i MR BREHRR S bty Bl aLPR BRuSR

a q98lrypdichte pleBs i, 24wl hdates. Viihe abxtcdh;a Iﬂhesngieum Waea,qpirae@ @nd 100
n

oo i AELIBLER Bl of Ly B TR Aer Y BB or 11,

mitteross mpeuluth OGS aépu@ted,qamd aRaﬂmeaﬁtylo&ﬁsla;e: ové’ﬂgyp@nmnn@d

V nl SSUS r ovvt

o PlehiinGhedunt Bl SRYRRARISE LD o ool B ATE tber 4

d ldhysf inoubatibm) theoplatelr wgrb figedt zmd\sﬂlrieé as des@dbedpldviopsift Eise number
next da t he

]&laql{/\%gzas ‘%181@80@@%&8%@\7\%1} th O%gef{%ﬁa[?%f} Ig(fugj_%ﬁ 1nh1b1ts% 0% of
Plﬁlzitm\ﬂ lid eacKfnte (10s4) it d tteinddo rReﬂuH@ werd fl6ttediif MBcrosoft Excel, and

o0 SF R Bk R B e SR e ottt RS, and

amﬁs@ainesate interferon concentrati on was.added. After
4 days' incubation, the plates were fixed and stained
ﬁo icrlﬁ? GPr evi ously The nunber of plaques was
oun V|sually, and the concentration of drug
that i nhibits 50% of | aqgues in each well (1C50) was

d €080k nEdl-bmeed dAssay afSAR STl Fnbestiony Hikle tigrsoff infgotioed SARS-

a@gV, originally derived from a respiratory sample of a SARS patient, were propagated on
Vero E6 cells. The CPE of SARS-CoV on Vero E6 was evident within 24 hours after
infection (Figure 1). SARS-CoV—-infected cells display a CPE characterized by the

appearance of rounded cells and the destruction of the monolayer.

[0061]  Arntiviral Drug Activity: A collection of 19 antiviral drugs was tested in the
SARS-CoV CPE inhibition assay (Table 2). The set of drugs tested included seven
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a polynom al of order three was used to approxi mate
the data and extrapolate 1C50 and 1C95 val ues. [0059]

woeadi10E5]{ 0060] Cel | - based Assay of SARS CoV | PEESG200#000173

High titers of infectious SARS- CoV, originally

derived froma respiratory sanple of a SARS patient,

were propagated on Vero E6 cells. The CPE of SARS-CoV

orintederonst6 vevausleosidel aafogups, thires pPatedse inhibitafst wvo RT inhibitors, and

SARS- CoV-i nfected cells display

a%égﬁr%&r aglts%%@g%%by the appearance of rounded

cells and the destruction of the nonol ayer. [0061 ]

Antiviral Drug Activity: A collection of 19 antiviral

drugs was tested in the SARS-CoV CPE inhibition assay

( Table® 2) . Theous @intiokal BB T etie® e thiitiohesk &emasi:’év

WD-2004/108151 PCT/SE2004/ 000173 1 nterferaons, Ve

nucl eosi de anal ogues t hr ge prot ease | nthght@rs tIMbition of
RT i nhi bi two neur agu n| dase CoiteltritiohS| Cytopathic
Tabl e 2 Var vi ral st @d f destéanhi b t Ofyfect

FU

lrdl ]?I‘Rﬁ ti

Eef n SARS— CoV Hi ghest Inhibition of Antiviral
I{lfgﬁ%%ﬁr ce Concentration Cytopathic Tested Fffect

drterferanoam RofaerdYf ar an a2 quf&%f er onTH) LRGEOBI/mBO| 0oQNo

Uptterferane2b ((prasrA™¥y on al b ( SeheregPlovei| SEREPS RimP| bughNo

(L. — —

) oerfom onUCHEIfSgon™) nt er f en G¥exesydthkling (| | $09,08M XL Yes

IigecfesomionB (Alfemm™500, 000 | UHekisdeyx | mt é0.P@THMmIand  Yes

AoéréeraBTMReBEN spher yx 10560® | U/ nl | YE®,000 ek f er onNo

J,

| dnteferdBb Gerafn™500, 000 | SphetingNeG | nt BI0f08F BmU 3] b Yes

Tl

Rétuarbrel.ahdcyde Ifefeemiong AG 10@2860 | U/ Yes Hl ungn
EMilefeynBY | nt erf eron a Vi 1 &dgerptipdelito j| f $0GATTYmML Yes

Wugk&%Aggygéue; nc 500,000 RI/mL Yes Nucl eoside

]

Acyclovir Faulding 1 000 ghnl No
Acyclovir Faulding 1,000 pg/mL No
Cymevene (Ganciclovir™) Roche 50,000 pg/mL No
Ribavirin ICN Pharma 10,000 pg/mL Yes
Foscarnet (Foscavir™) Astrazeneca 8,000 pmol/L No
Protease Inhibitors
Indinavir (Crixivan™) Merck 100 umol/L No
Nelfinavir (Viracept™) Roche 10,000 nmol/L No
Saquinavir (Fortovase™) Roche 10,000 nmol/L No
Reverse Transcriptase Inhibitors
Lamivudine (Epivir™) Glaxosmithkline | 1,000 pmol/L No
Zidovudine (Retrovir™) Glaxosmithkline | 1,000 pg/mL No
Neuraminidase Inhibitors
Oseltamivir (Tamiflu™) Roche 10,000 pumol/L No
Zanamivir (Relenza™) Glaxosmithkline | 1,000 wmol/L No

Ion Channel Blockers

Amantadine (Symmetrel™) | Novartis | 1,000 pg/mL | No

[0062] Complete inhibition of the CPE was observed for four of the seven interferons
in the initial screen when very high viral challenge of 10 4 PFU/well and a high
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Cynmevene (GanciclovirTM Roche 50,000 jig/nmL No
Ri bavirin I CN Phanna 10, 000 i ghnL Yes Foscar net

w@ B@saesisr TM) Astrazeneca 8,000 punol/L No PrpCESECH04/000173
Inhibitors Indinavir (CrixivanTM Merck 100 nol /L No
Nel finavir (Virace tTM Roche 10,000 nnol/L No
Sagui navir (FortovaseTM Roche 10,000 mmol /L No
Rerméméleltyr@fahf%’frqnpﬁ/&ge 0. Dhnteiwersrused. Apempielp HBIbITES; pFepsef as

Wag %@W&Egoi ang%%trml (B’%a%%dég %VSE@OEg/mL interferon o -n3

NeAlllféim)mt slasEIU/mb| intetforon oGae I(Waﬂ:ﬁemni) at(Z5eya0d TUUHMM) arddmhen

10, 000 i nol /
ekt RITaPRG RToRA RO T3 SHFaHAB AP SeRgPiel

Airﬂﬁﬁﬂ‘e@@ie@]ﬁ(a&; rm”@& sl TnINey ag (}']rie%f heQE13r Ql/ugg—shmed compl ete

[ 0062] lete inhibition of was observe
es)élrb%m qf @Es@vé it ey @éhff%@@ﬁ%ntrarlw @frdéua tgted Gpble 2k e%ﬁblf
o gﬁl B’gr wg%% gnf AhinaoR ok ?P% t 950, 0b8 1/ bl 1lnh1@H1@n &vas not

108151 P 0047000173 multiplicity
oﬁompiéte at the peré¢duidlg viruQlosd off WL WORETEvalls ddkewGenRiietos (IFN- oc -2a)

R S S T

el
|nterferon a-n3 (Alferon) at 5000 IUnL, interferon

a[0068] ( Wsinicé teonideriafor 28011 0DS - ﬁﬂRSaﬁ@IV etvim in this screen were

REUACTH] GolhER oF LR Fapieh Bt Akafirp g s

SO €O
gblmruceq 3‘1@1@ bféecs) we Metmndmfw@h@valdams oglhavibel mterferons that

C ORI B MR i S B i . ) ety M Serm o

- Bal)afesdmmﬁUAJsférmg hBasemhpOblresubmfcthe ERiara scr@&B0the 6@ir hdiived_,
t}‘cﬁger(fns glacb n?av%gloxgﬁa W%qgﬁérevtlr%l céﬁtallé gs %(5:3 ragg %%U/

i’ kew se,
( el All-f@a)drugs agaireshosied gﬂntb,itofyrﬁfamp hlétoegh uhh C[Aﬁ)d mre dé¢pendent

S v oot Fgnisrd R LB b TR dus g

wWeniéferon  -1b (Betaferon) and human leukocyte interferon o (Multiferon); and 50 and
250 TU/mL for interferon a-n3 (Alferon) and interferon a-nl (Wellferon), respectively.
No cytotoxicity of the interferons was observed at or near inhibitory concentrations.
Ribavirin showed inhibitory activity at all three viral loads, but only at high concentra-
tions of the drug, 0.5-5 mg/mL. Athigh concentrations of ribavirin (0.2-1 mg/mL)
cytotoxic effects were observed on Vero E6 cells, as has been reported for other cell
types (17, 18). As such, we consider ribavirin to be inactive as a sole treatment against

SARS-CoV.

Table 3 Complete inhibition of cytopathic effect (CIA;q0) at varying virus titers
Virus load Ribavarin Wellferon Betaferon Alferon Multiferon
(PFU/well) (ng/mL) (IU/mlL) (IU/mL) (IU/mL) (IU/mL)

10,000 10,000 500,000 10,000 10,000 500,000
1,000 10,000 5,000 1,000 1,000 50
100 1,000 500 10 100 5
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set at 100% i nhibition of CPE, and as hi gh doses of

interferons may result in severe clinical side
wetdoaaoss1 we chose to conduct further eval uatiPCESGII0Y/000173

in the interferon that showed conplete inhibition

frominitial screen, nanely, Wellferon, Miltiferon,

Bet af eron, and Al feron. Based upon results of the

priPBGAly st pleays redustion geay favmdt wath 100 PEY &8 ARS-CGoVo(MOI =

ERISTID REH BRI ) BT AL RIS e

i lredcaneroyndsfifias showedl gréatasigivtdnie foCinhitomonwsIGP El efaldiitbedltsupply

iral ble 3) A i.ral | oadith
G bl B P v PRLRIERG o PR dles
( Be¢radigonimuedndelsuraapleightacytfar 15 it £vedsld dilutions of drug,

(Multiferaon):; and, 50 an 50, |UnL for interferon
a%s-tn&we@rpl e AP eeef By 4o fve(wurﬂﬁéioo ermine the
I estiiety sedcyof thd\Nbrugydt @tutdots Codcyntbiftiohd All Mt fteF @S préFsations

observe t qQr near.inhibitary c ntrations.. .
A e o R rsOeh ity ST, Gt Tamralo indis assay
\éi(mghre% mgyj gEorféjtdh dflﬂ{eyIFﬁ_E tehdeghhece@mamtemaredtté %Hhﬁe_vgflOG‘}b_e

I, ,...U. Or . | concentratl ons.o rrpavirin
C ePI3iion i SRRt o SRRt C (Gl BREGPYBHrg JoaguT e
EB).CEid 185, a8 IDASwdre efterniR@rté 8610 b aid O1YRIL feehétafetyiRBSure 3),

(17, 18 such, we consider ribavirin to _be. .

| B oho BT B Rl GTHa AL b ROV TUSRISF AV CorayFigure 4,
3 r&spedalvgye i nhibition of cytopathic effect (CIALO0 at
varying virus titers Virus |load Ribavarin Wellferon

B ron Alfero ltiferon. (PF ] LU nL
CROEAT) © s Gt b5 it T Btst o 66 by bR R Gothe
i@gggﬂgggﬁm&ﬁ%mgi&&&?¥ﬁ3ﬁ?ggg§?%%gféIﬁ@&v&ﬁ%ﬁgﬂ&ﬁnml&ﬁuhd
S e %0%1%%14‘]"% pf seqpre 24 dined pofhe gl

format with 100 PFU of SARS-CoV (MO = . 0.0005) was
conducted to determi ne the | C50 for Betaferon,

Al feron, and Multiferon, the three conpounds that

showed greatest potency for inhibition of CPE

Addi tional supply was not available for testing
interferon a-nl (Weilferon), as production of this

drug has been discontinued. Cells were preincubated

for 15 h with fivefold dilutions of drug.

Viral -i nduced plaques, which devel oped in 3 days, were
counted to determ ne the
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inhibitory effect of the drugs at various

concentrations. All three interferon preparations
W(alrzcmmlweﬂ a dose-dependent inhibition of SARSPCDWG2004/000173

pl ague formation in this assay (Figures 2-4). For

each of the IFNs tested, the anount required to

achi eve 100% inhibition of the cytopathic effect of

SARS- CoV (Cl Aioo) varied with viral |load (Table 3).
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5. The nethod of any one of clains 1 to 4 further

conprising admnistering an additional antivira
w@o@atlo§im conbi nation with the interferon. 6. A¢ESG2004/000173

met hod of claim5 wherein the additional antivira

agent is ribavirin. 7. Use of an effective anount of

an interferon for treating SARS-coronavirus

infection, wherein the interferon is IFN a-nl, |IFN

a-WHATHS HAMERBSyte 1FN a or IFN (3-1b. 8. Use of

an effective anount of an interferon in the

manuf agy meRodbE teeatiftt LRSVEdbnavired infdeRéH, cdprising administering an

SARS- coronavi rus.infection, wherein the interferon is

| Fefegiivigiamopingt A0 frerferqn fpa Ratiel RbEpIngh inkerigrapys Jipfgnl, IFN a-
J f 7 or 8 wherein the

|§?e éﬁgﬁﬂﬁan§g§g§€f§§ﬁ¢ﬁblo The use of claim?9
wherein the interferon is reconbinantly produced in E
cati. Themethed ofidaimok whergp fhednippierprisieqordinant er f er on
is reconbinantly produced in mammualian cells. 12. The
use of TagheMBE oPElaif] PivhGeid HeGntdrersh BIr@lombinagtly produced in
interferon is used in combination 22 WO 2004/108151
PETFYE2004/ 000173 with an additional antiviral agent.
13. The use of claim 12 wherein the additiona

ant i vi Tht mathed bf ¢lsinra wizeréin the.intdferoismredondthanily produced in
inhibitin ARS- cor onavi rus infection, conprising
adMPE¥B g an interferon to a cell capable of
being infected wth SARS-CoV, wherein the interferon

i $. | Filhamethpd bfFidyane 3f clhusdito 4 Sutheceoimprikikfladmioistetibdin
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8. Use of an effective amount of an interferon in the manufacture of a medicament
for treating SARS-coronavirus infection, wherein the interferon is IFN a-n1, IFN a-n3,

human leukocyte IFN o or IFN -1b.

9. The use of claim 7 or 8 wherein the interferon is recombinant.
10. The use of claim 9 wherein the interferon is recombinantly produced in E. coli.
11. The use of claim 9 wherein the interferon is recombinantly produced in

mammalian cells.

12.  The use of any one of claims 7 to 11 wherein the interferon is used in combination
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| eukocyte or a THP-1 nonocyte. 21. The nmethod of any
one of clains 14 to 20 further conprising
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agent in conbination with the interferon. 22. The
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ko e P-1 ocyte.. 31. The
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(3-1b. 34. A kit conprising an interferon and
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cell an additional antiviral agent in combination with the interferon.
22, The method of claim 21 wherein the additional antiviral agent is ribavirin.

23, Use of an interferon for inhibiting SARS-coronavirus infection, wherein the

interferon is IFN o-nl, IFN a-n3, human leukocyte IFN o or IFN B-1b.

24.  Use of an interferon in the manufacture of a medicament for inhibiting SARS-
coronavirus infection, wherein the interferon is IFN o-nl, IFN o-n3, human leukocyte

IFN o or IFN B-1b.

25. The use of claim 23 or 24 wherein the interferon is recombinant.
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36. The kit of claim35 wherein the interferon is
reconbi nantly produced in E. coli. 37. The kit of

W@ k@imf51 wherein the interferon is reconbi naneCSG2004/000173
produced in. mammalian cells. 38. The kit of any one
of clainms 33 to 37 further conprising an additiona
antiviral agent. 39. The kit of claim 38 wherein the
adifi t i oFel useof dlaiiny 23] whegrimthe iingerfareyealy Fecombinagtly produced in E. coli.

27. The use of claim 25 wherein the interferon is recombinantly produced in

mammalian cells.
28.  The use of any one of claims 23 to 27 wherein the cell is in a patient.
29.  The use of any one of claims 23 to 27 wherein the cell is an in vitro cell.

30.  The use of claim 29 wherein the cell is a VERO 6 cell, a peripheral blood
leukocyte or a THP-1 monocyte.

31.  The use of any one of claims 23-30 wherein the interferon is used in combination

with an additional antiviral agent.
32. The use of claim 31 wherein the additional antiviral agent is ribavirin.

33. A kit comprising an interferon and instructions for using the interferon to treat
SARS-coronavirus infection, wherein the interferon is IFN a-nl, IFN a-n3, human

leukocyte IFN o or IFN B-1b.

34,  AXkit comprising an interferon and instructions for using the interferon to inhibit
SARS-coronavirus infection, wherein the interferon is IFN o-nl, IFN c-n3, human

leukocyte IFN o or IFN B-1b.

35. The kit of claim 33 or 34 wherein the interferon is recombinant.
36. The kit of claim 35 wherein the interferon is recombinantly produced in E. coli.
37. The kit of claim 35 wherein the interferon is recombinantly produced in.

mammalian cells.

38.  The kit of any one of claims 33 to 37 further comprising an additional antiviral

agent.

39.  The kit of claim 38 wherein the additional antiviral agent is ribavirin.
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