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Finally, the partial characterization of three species of interferons from mouse Ehrlich ascites tumor cells
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In its widest sense the present invention relates to an improved process for purifying proteins having
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interferon and a non-toxic, inert, therapeutically conpatible solid or
liquid carrier. The aforesald purification process, while exenplified by
the case of human | eukocyte interferon, can also be enployed to purify
ot her interferons including human fibroblast interferon and interferons
fromani mal 20 sources as well as other proteins having nol ecul ar weights
greaterthan about 12,000. Thus, for exanple, 20 pro-opiocortin (MNca.
30' 000) has been purified to honogeneity using the procedure of the present
i nvention [see Kimura et al., Proc. Natl. Acad. Sci. USA 76,1756-9 (1979).
It is within theskill of the art to select the proper specific conditions
to provide the optimumresolution for each different type of protein to be
purified. 25 The induction of interferon production, the initial
concentration and fractionation of interferon including 25 gel
filtration can be achieved using nethods well known in the art. These
procedures which yield an aqueous solution of interferon in an inpure state
are not part of the present invention. The process and product aspects of
this invention are further illustrated by reference to the foll ow ng
Exampl es. 30
30 EXAMPLE 1




Hgmogefieous Human Leukocyte Interferon from Normal Donors A. Production of
Interferon Interferon was produced by incubation of human | eukocytes from
the bl ood of normal donors ([err] 35 cells/m) with Newcastl € di seask8vi r us
(155 hemaggl utination units/m) in a serumfree nininal eSS gBliod) 20638 rredléJm
containing casein (10 ng/nd ) for 18 hours. An-average interferon fiter of
5090 units/m was obtained. The procedures used were perfornmed as reported
by Mogensen, K. E. et al., Pharmacol ogy and Therapeutics A, 1977, 369-381;
Waeel ock, E.F., J. Bacteriol. 92, 1415-1421 (1966) and Cantell, K et al.,
Ab M crobiol. 22,625-628 (1971) with sonme m nor nodifications.

Interferon titers were determ ned by a 40 cytopathic effect-inhibition
assay which could be pérformed within 16 hours. Al interferon titers are
40 expressed in terns of reference units/m, calibrated against t he

ref erence standard for human | eukocyte int erferon provi ded by the ,ﬁl@i onal
Institute odt..HeaIth (UsA). B Concentratl on and initial Fractiong@#on of

I nterferon g43 Unl ess otgnergi se §pec t hese grocedy e% wer & pe"rfor med
at O-[err] 8 Eltnthe eng ofTt h§ %Jbat cel S 4 and s wet 8 a enoved
by | ow spe&l“ment ri fu@at i®n L15 %O(é X g). Caeel n V\m eci @ €& ed by

m

acidification with HCL to pH 4.0. After 2 hours, the mixture was'g
centrifuged (10 mn., 12,000 x g) and the pellet was discarded. ﬁ"rg
super nat antg (10 Ilters) was adjusted to 1.5% (wtchl oroacet iZlaZid.

. After 1 hoyg, dhe pread pidatg wasgcol kecteed by engrlgugzgl 10‘ .,

12, 000 x g)a‘srgj redissolved Tn 50 o ®1 M5 [errR Bit®n Xaléea(Trade
" Mark) (0.58)R 8was added and then acetic acid (1.5 m)*wa® adbled & &3

with 50 stirring. - The m xture was stored at [err] for 1 hour antﬁﬁk&n for
16 hours at [err] ‘1t was then thawed and centrifuged (10 mn. 337 CE)O X
g). The peI | et s di gcarded, and the gupgrnatan{ was adj Wst ed to-gl

trichl oroaczeéliz cll. &fter 2 ho®, t?ﬁa erﬁxture—-vva@ cEht i@ f ed ( §§nn ,

s/

rat on

12,000 x Q)8 SWhE prf,‘ec@l t&t e@vvas %ol | é:te'}i and &edi ss@ Vel | € 0.5 M
NaHCD3. 55% & &2 238

55 C. CGel Filtration Uea (1.59) was added to the interferon con ﬁt!ate '
and the solution was applied to a columm of Sephadex G 1@ fine g62x 90

cn) pre-equilBibrated with 4 Murea/0.1 M sodi um-acet afe I&if f@r. &g €0l urm
was & uted %vl"th 4 8 urgal/®. 1aM sd@i ummcex at e, PH 2 52 at®r d®m t €gature
at agf | ow ra@egof @5 & nBn. SFractions of 60 12.5 m were col | ectge 3

Inte eron"a(‘:‘t"r'wty'vvas eluted in fractions 19-23. : °=§ 60 D.
Hi gh Performance Liquid Chromat ography Fractions 19-23 of the Se @dgx G1
00 Tun were conbined and applied directly through the punp to a R &hgosorb
RP-8 columm @10 [err], 4.6 x 250 nm). The col um was pre- eqwhbr&Eesl W th

ri

a 1 M sodi Lusn>e€get ate 65 buffer (pH 7.5) containing,p. Q,;L%‘gv/g‘) t g O'ggl ycol
and then el witd agligeag gragientgofgn-proganel ish the $65 £ ga
GB 2 037 29%@ 2 ¢ S5 3
4 same hyffer [1 hour, 0- gO% 3 hours, 20-40% (v/v)] at a flow ratg_ago? 0. 25
m/mn. §ractions of 0. 758m . were col lected. Interferon was el ut-ga%‘ﬁ'n
fracti or% 23 to 40 [ 25- 30g> v/Vv) n-propanol|l. Fractions 27-33, cong&%ing
. most of §he interferon ac® vity were conbined, n-propanol was adoEaig Eo a
final cdhcentration of 80%)(\_{,/ v), and thexsol uti on was applied the h the
- punp to %1 l'i chrosorb di ol §cofgum E10 [eri 5 4.6 x 250 previ 021%"5
equi l i brat ed with agsol ut Eon uof 031 M sodgum acet ate contai nﬁng 8% <(v/v)
5 n-pr o;ﬁmol The c®l ugn @asaheneel utsd i tlg a 4 hours Iﬂpnear gr%lc&' §_nt of
72-50% (g'/v) n- prop§no§ ||§0§Lé S 5 £ 3 g g €£%§
~ - Q. h—a—

S § 2 5 38 88 3 § % 5 5 BES

o 2 S £ T a @ D @ ESEx

g 8§ 2 3 g5 29 2 28 ¢ £ £ L& 2 82 Ess5%

L Q 5 < 2 5 Q c £ F= L L = £
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sodi umYcetate. at a flowrate of 0.25-mJnin. Fractions of 0.75 ml were
collected. Interferon activity was eluted as three dist i-nct, maj or peaks
that varied quantitatively fromone preparation to another’ :The p S were
| akeel | ed Gsztiaerzsq and y accor d| ng to ther r order of el utr on. The a<fv¥acti @gn

ir’ 35N ab, XuJJ@e?He%p _g@ 5% n- pr opanol Thet ot al recovery of 10
' nt erfﬁh%lfbs%ﬁ {eHErToMHV!i:S %ﬁs‘?&ekmbﬁ% NIB&HO%GM DRercRbRRdndi Md uRACh peak
WeK.& apsliell ek stdbil. AR elécﬁébﬂlaféHi&Jafsh@ shilf) bWl oblained o nGtaifindm Rt HRMassié €pS.
BeC a . The appdyentmdlepul srSasight wis datigbted tolbed 2,80080n edmpanipgromitrastandardipeotéing. ey
I es glgelouhs theo putdnth @imns glivps Baohistice was homesgepizédio D4ahi b10.5 MNatB@H0. 196 NaDIdSE | on.g -
Fr ac tandassaysd f@ Gterfammactiviyniysinaleikeal of antiviral antivityi s obBingdtainriding withshpsindied and
1- pr MﬂbPanm@O?%mwaV‘ms@Rﬁ“&étr ons with an equal volume of hexane.
15 Tr s of hexqpe were renoved under a stream of nrtrogen Pyridi ne and

form C t in tion ?;
fe gB%ﬁ%Tem E::}r/m :ag &mo&fn%ous I‘?Umancfeu?:g %‘g: ror? ‘(i)é;iw Q{h %4 r%l |2ia é&fﬂ" E{} (1_90
red as

b%é n¥tl Mla ér

f or mE(M RG‘I whdéedrbtuting konditivhs @Ok4RIdgNEStc 8did) Me%ﬁi& candrtidihe,&?st

- pr ofSedatboxghiahlicesteini n:htanhes cystivie|sadined Ad fedeldipdteind) Anirdracid lna?ysboaras at a flow
r at1g sehmatzed irPTable/21The spéeifiz@ttivityibased orfarGinericidwontentwdsifaumdealbe ZHhe 10faj or peals
of aemitsfngy coincided with a protein peak. 20 Fractions 45 and 46 (32%

v/ v, propanol) conprising this peak were conbi ned and rechromat ogr aphed
under simlar conditions. Interferon was eluted in fraction 31 (32% v/v,
propanol ). The specific activity of this fraction was calculated to be 4 x
108 units/mg in relation to bovine serumal bumin. This material was used
for further characterization. The fluorescence profiles of the

hi gh- perf ormance steps were so renmarkably 25 reproduci bl e that they

provi ded a continual fingerprint of the enti.re procedure. ' 25 The
results of the purification are sunmmarized in Table 1. The overal
purification starting with the incubation nediumto the second RP-8 col um
was 60, 000-to 80,000-fold. The cunul ative yield fromstep 1 through the
di ol step ranged from30 to 50% Beyond this step, each of the three peaks
of interferon was purified separately. 5 )

GB2037296 B 5 [err] [err] 6 GB 2 037 296 B E.

Pol yacryl am de Gel El ectrophoresis Sanples of interferon (1.5 x [err]

units) were incubated in [err] and 2-nercaptoethanol and then applied to a
slab gel. After electrophoresis, a single sharp band was obt ai ned upon
staining with Coomassie blue. The apparent nol ecul arwei ght was estinmated to
be 17,500 in conparison with standard proteins. The 6 gel was then cut into
1- mm slices. Each slice was honogeni zed in 0.4 m of 0.5 M[err] 0. 1%
[err] 5 and assayed for interferon activity. A single peak of
antiviral activity was obtained coinciding with the single protein band. No
ot her peakof activity was observed. F. Am no Aci dAnalysis 1o Amno acid
anal ysi s of honbgeneous human | eukocyte interferon (peak y) was perfornmed
with the 10



fléuweScanlne am no acid anal yzer on 0.5 to 1-[err]g sanples of naiive and
'S-carboxynet hyl ated interferon. For neasurement of the ¢ysteinel/c i ne

rati o, native interferon was carboxynethylated and then hydrolyzed in 6 M
HC1 under redUC|ng condltlons (0 1@6th|oglycollc aC|d) Undeazbﬂpgg B 7

|§¥ﬂeasured as free cystelne Anlno qﬁbgignalyses are 15 sunnarlzed in
Table 2. The specific activity based on am no acid content was found to be
244,x [err] 15 units/Ariho acid dpbsition of human leukocyte: interferon

G82 037 296 B 7 TABLE 2 Am no acid conposition of human | eukocyte

integferon Am rdmiaceed ResRlyes dues .

5 Asx 15.21.2 Thr* 7.5[err]0.5 10

Ser * ' Asx 8.00.5 16.2%£1.2

10 A x ' 24. 0+0. 6 ) 6.3[err]0.3

15 dy Thee 55[err'1€-§5A|a 8.2[err]0.2 20
20 8c (total) gem 3.30.7 316209’5“ ne+ 1.8[err]0.2 25 10
Cyst ei ne+ 1.5[err]0.5

25 Val . Gix 7. 80. 2244pt0.6 3.9+0.2 30

30 Ile 8.90.4 Leu - 21.8[err]1.3 35

' Tyr 15 Pro - 5.10.2 6.3+0.3 _ : : . 15
35 Phe 9.10.3 Hi s 3.30.4 40

. 40 Lys Gly 11. 6+0. 555 . 7.30.5 45
Tr p++ 0.70.1 _

.45 * |?rected to time 082%&f Measured after
carﬁ%xynethylatggqnm” 3.3+0.7 50 of hative?
‘interferon.. Measured after hydrolysis in 6 M HCLl/ 4%t hi ogl ycolic
acid. 1/2 Cystine* 1.8+0.2

25 _ Cystei ne* 1.5+0.5 . 25
| Val - . 7.8%02
. Met ' 3.9+0.2
30 lte 8.9+0.4 - %0
Leu 21.8+1.3
35 Tyr _ 5.1+£0.2 : 35
Phe 9.1+0.3
His ’ 3.3%04 -
40 © 40
: Lys : 11.6+£0.5
Arg 7.3£0.5
45 Tl'pl"+ l . 0.7+0.1 . ' ' ) 45
* Corrected to time 0.
50 Measured after carboxymethylation 50

of native interferon.

++

Measured after hydrolysis in
6 M HC1/4% thioglycolic acid.
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8 EXAMPLE 2 Honpgeneous Human Leukocyte Interferon from Leukacyt esz.p_.;

Leukemni c Patlents I nterferon was produced by incubation of human ' 3

| eukocyt 882932898 Bed from the bl ood of |eukenic patients (chronic

nyel ogenous Teukema, CM.) by |eukophoresis, with Newcastle disease virus
N“4 EXAMBLEZ r ee medi um cont ai ni ng casein. Interferon tlters of 5 000 40 000

un| t Homogenspues HumaniLaehogyt ebteafmedrom Leukpgyte: ,#ggkf-”c? oc ?I

dstetfwen WALPT E‘F 'P\b'é 'f'é‘f"Bﬁ'.‘ °’E d
i R % ﬁzﬁtm% sl
ellfé}o fr

i ncl Lﬁ‘iﬂ‘é‘ﬂ‘ am 1) ,
T“t 5‘\' %‘e‘ﬁiﬂ&%n Wb blkg)d-(gé?ﬁpl@H 7.5
On_ e e'l g M Betic bdid :mdesHPdaGfﬂnmLx-w §é Akratidrond at pH
4. 0. d ie-%d lﬁla%n tﬁeamqﬂéétag 7t5faﬂ Lichvosdrb RE:8/HPLC 8R Uchtogdptidiiollahd RPLD 6 |
UCth_ﬁ;ﬁfobordlnplsaﬁﬂ-ium‘l wer e pool ed separately and 10 purified individually

t hr ougthesrativas|coendrising eesr-, franalyipeak feordlthe lichrbsorip dialcplumevesrpruglegderantely and 19
Nn- pr il indidduathetimougtl sihsequaot stepss act i ons wi th an equal vol une of n hexane.
Tr ac esFramtionaA3AG du-paaklware peslaseng mséwaepl wes @mﬁbvnwe 8 5‘1‘?“3 th prieqyval and

for mve"’a%;ga"fﬁ%‘aﬁe %ﬁ%ﬁ%ﬁ‘aﬁwﬁ” zithg *'°&°" wasa "ﬂﬁfﬁim

res

(10[ u C:AJ t:aga o . &é‘%ﬁ Vieh n&m@iﬁ*&b ﬁffb?( M;sorvﬁ c
2(0 ierattng Gt Mzm.@ H'é sWd»d\nﬁvdré SoREcted)mflPfiPon \dttivity was

n pr sb&faé‘éb&mn thé‘raﬁé‘tfbf 31 3828 VAd indpropafdi v s fhadfidne vetetombinediarl at room

t enpaeéhrémhfogthphad ihdeaidemticl condifions. Interféromactivityadsietursl imfwolndin pdaksier and az)
col | ex8tghd 32%{vv) herapanal dvinui comnporentsovene elutediby 3w mrrafanol.n t he range of2031
t o 350/&f@mb 47|‘50|qu§ Birfeom therhe*yesorb @eltcpbm wRee Reoted A ME@%G"" chromatog-

rfel;i%t;g la nwb esqusef akea 'r"a 3'0" ?Wt' ?esﬁarw%%%?
eI ut ey

M nor ra 35:2% E:@ Q:’ Pc l )n-pro;;aa?rfglw c,ce s rg &@&‘F 615 47
(peak,a TTahE hls AL s F aab&;a :mzneeaﬁ'a&-v rWrﬁ)é}éﬁ:%
chrorg 9/ vJ(éHé NG5 Rk S298H-prdpativl, YRR 47 (at28% nt c@dipaﬁﬁ Ptv) s (00389

| Nt erd.gropdhoR GA/] avld w(amswai mbm.ol Wi Réghisaiatogppay was rlot néchssaty uBiB%césel v)
n- propanol and 03 at 34% (v/v) n-propanol. Rechromatography was not
necessary in this case. In sonme preparations a peak designated [err]

eluting at 31% (v/v) n-propanol was observed. Fractions 52-54 (peak y) from

the Lichrosorb diol colum were pool ed and processed and chromatog- 25
raphed on Lichrosorb RP-8 as described for peak a above. Interferon
activity was eluted in five major peaks, nanely: [err] (at 31% n-propanol,
viv)y, [err] (at 32% n-propanol, v/v), y3 (at 34%n-propanol, v/v), [err]
(at 35%n-propanol, v/v) and [err] (at 35.5% n-propanol, v/v).
Rechr omat ogr aphy was not necessary in thls case. - - 22 (B 2 037 296 B
9 [err] [err]



23, 10 # GB. 2 037,296 B [err] [err] - 24 11
GB20372968 11 The' results of purification to produce the- .
i ndi vidual species of interferon are sunmarized in Table 3. .Species a2 and
52g9are further distinguishable by their elution characteri@826372988he 9
Li ehroserb—det—eoturm——tferr—ts—etutedtntir—68%(vv—mpropanot—(72-—5—
50% gradient) and [err] with 66.5 %v/v) n-propanol (72.5- 50% gradi ent) at
roon1tenperature and a flowrate of 0.25 m/mn. 5 Sanples of the
rferon-species (1.5 x 10" units) were incubated in [err] and
2>nercaptoethanol 5 and then applied to a slab gel. After el ectrophoresis
peak [err] gave single bands while peaks [err] .gave two bands. The apparent
nol ecul ar weights were all in the range of 16,000 to 18, 000 except [err]
whi ch gave a 16,500 and a 21,000 band and [err] which gave a 21, 000 band
(see Table 4). Amno acid analy5|s of the purified human | eukocyte
interferon fragtions were performed with the 10 fl uorescam ne am no acid
anal yzer on 0.% 1 [err] sanples of interferon. Hydrolysis was perforned in
6N HC1 10 urier redécl g copditigns (&. 1& t R ogl ycolic acid) BThe

DX 4+ + +

results of thechlal yse® ar® suffrariPed iR T8bl & 5. TABLE 4 15 [err]
Spec. Act. on MDBK Spec. Act. on AG 1732 G ow h-inhibiting
15 + 1000 (Bovi ne cells, units/ng) (Human cel l's, units/ng)
" Activity + 25%%3 | _ - 50% 20 [err] 16, 500 2.6 X
.lerr] gg 2.6xéﬂ8m o _ + e 20
[err] 16, 206£ ¢ 4 & [edd] = N ®© 9 1
-+ [err] 16 582 4 x[eHT f° - B E ﬁ[ew]
+ 25 - -
25 [err] 21, 000 4 X [err] 3 X [err]
Y1l 17, 708 B 2.6 x 108 e o n ~X Lergl
30 Y2 175_37@05 v ¢ x2AB2 2 2 T Slfoxgerr]
. 85% [eg] § 152008 & X5 108 & 1.5
107 02 gdir] ® 217000 N W 3 5 x 108" '
x [err] + 35 | -
35 [err] 16, 5Q0 0.9 x 108 2 x 106
+ F 2 bands_@n [err] polyacrylam de gel electrophoresis; MNof ngjor
band givh 40 §8_ 2 % % ~
40 ** alPro eg‘ijSrg of BtePardPet alR, NBtuBe ¥2,300 P1976) —= 25
< Q. o€ = ™~ n (] L .
= .
-
e
a3t
- O .
s
Q
5
S
S
.
S 3T ¥ = o
S . e '2 ~
2 E . % & g :
3 £ £ ¢ 8 8 8 =w S
g e 8% 5.8 G &3 8
3 a E 5 =9 § 8¢2 2 2
s 2 s & £§5 & =8 8 §& ©
s (] E 5§ S22 X8 $= © a8 o
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;g. ¢ (B2037296 B . . : 23

12 [err] . [err] 13
GB2037 296 B 13 The vari ous species of purified human | eukocyte - 0
i nt1or f er 68 2(0308ERoI, 6[err] were dissol ved i n aqueous sol di um bi car bonal®
(50'_11M—UH"8_'5_50T6[IJ J Irypsin (0. L [err] tn ZJerr] of HC, pH 3) was
added and the mixture was incubated 14 hours at [err]. Acetic acid (5
[err]) was added and the m xture was applied to'a Licrosorb RP-8 col um (10
[e\r}] particle size, 4.6 x 250 nmm). The colum was eluted at 0.5 ml/mn
using a 1 hour linear gradient 5 fromO to 40% (V/v) n-propanol in 0.1 M
formc acid/0.03M pyridine buffer (pH 3). The peptides were detected 5
by a fluorescani ne nonitoring system The results are set fogth in Table 6
and are expressed in % n-propanol and in relative size of tkga peaks (S =
small, M = medium L = large). TABLE 6 10 _

10 Tr ypt| cpepti 8es of hurran | eukocyte interferons Species "g
Elution PositioRs (% n-propanol) 15 [err] 3 4L, 4.2M
11.5M 12.5S, 1&3M 16S, 53 18M 20S,
21S,22.5S, 29M [err] 3L,4L,4.2m 11. 5M 12. @ 14. 5M 16S,
18M 27S, 29M 20 €
20 [err] 3, 4L, 4.2M 11.5M 12.5S, 14.5M 1S, 17.5S, 18M
29M 3L, 4L, 4. 2|§1m4 5S, 10M 1:2 5§ ;459 25 o o o § 14.5M 16S,
18L, 19.5M 27M £ 2 B R 825 [err]
3L, 4L, 4.2M 4a8S5S, 6. 58‘9 112 5;?, 12 5'5 24 5V °°165“ 17. 5M_ 18M 29M 30 Y2
3L,4L, 4.2M 4.5S, 5S, 11.5S, 12.5S, L 30
14.5S, 16S, 18L, 29M[err] 3M 4M 4.2M 11.5 12.5S, 13.5S,
14.5M 168, 18L, gos 32M 35 | 3 '
35 [err] 8, ¥ B Y54 S B5%R 105, F.5L, 12.5S,
14S, 14.5M 168,,, _?.1,%_ 24. 5 56, 325%40% Tllge purgi ed hurgaig-l eukocyt e
interferon specm Anere su e@nte f { OF andino suear chna ysi s cE@Bbl e of 40
i ndenti fying_am no sugars at the 50-1 00 pnol level. In all §#gstances

gl ucoseam negand gal act ose/ nannose am ne was bel ow 1 resi dué @ger nol ecul e.
I'n nost case§ a nanber of §naLI gept,,l de;,s whi ch eluted near t&h@ am no-sugars
interfered V\Eth=t§|e anal ysks: dt ds shus pbssibl & tiat even §lge peaks

assi gned as ani ISOO%JgaI’S alxe ?net I>eas>t i R part xof éa peptl de r@ﬁure.
o l\ M
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45¢ Fi*nally, an attenpt to sequence 1 nnol of pure [err] interferon by a
manual Ednman procedure which includes 45 back hydrolysis and 2 ino acid
anal ysis using fluorescam ne yielded no am no acids on cycles and 2.
Treat ment of 100 prml of pure Y2 human | eukocyte int er f er ogg Wi hea!Ci Neqy
Mdifor 20 hours arLferrl did not affect

t hé’bi al ale detected | gcubat i on

p ucethe o

e e mi%ﬁgaq@fsh m;z ;@3‘ mwmﬁ b et <
50 _diy; § b@%( VA nipkdpa 7285 560 btadient] % (VA5 ahbilF2.5- 50%

am n@Rﬁ {) Sé‘fﬁté?ﬁbel'dafrﬁaﬁﬁaﬂdwﬁfeo% S miAfin! V' S50 was obser ve

I nd C agafrfpids Bethé iMterfeftin@péciis 015 XM°RAIE) %hﬁﬁcuﬂatbd m%e&éﬁﬂﬁa&tmmma befqre

t he pnd thkh appliedtd alab galdAfted elecidpBoresiseall,, ¢X B8, v Ariday; havecing@dandslwhilas pur e

i Nt empkaks B ysand vddaee fworbaidsc Theiappayént mudagliarnweightewers ellib stiegande ©f) 8,000 to 18,000

am néxeeptf: which gave a\A50Gandia@1.0¢0hand andyawhigh gavea 21 W%m@@%’&%@ .seen by

reI e s@“'a?acaﬁﬁqatys'aeitagpu%d \“5'%%‘ Iejkosvte i FUPBFT“%‘EH‘V%"‘E argaa@e 9ed 55

SPuCE U8 L Tt T TR Tolene
|eukc3‘c & “&P%”]S SRy '?ﬂi‘(ﬁ?é “t ‘883" Eabids ?’Sﬁ !
resulting bovine i nterferon is purified tﬂshgqogenel ty-in the form of
di stinct species of honbgeneous proteins. 60
60 1EXAMPLEMW, | N anal sgas. Adh oh WDBRI Ocedur essgat. Ack 8ipEe73R,  PoOIRSWRMIHING 15
| eukocyt est tioe@ pr epafBedine cefislwaiedimylo pr oduitlempocetis,neitd/meler f eraetivigmd t he
. Tesulting porcine int@%eron is purified £80%onogeneity in the form of
, distinct species of honbgeneous proteins 27 14 . GB2037296 B
14 EXAMPL n anal t he ‘procedur es, of anpl el , pool ed ovi ne
| edkSeyt esE""gPi pr epa?gé 18; nduced to pr od&g a&xne interferof and the 20
resulting gwpgre int egfgr,gsn is purified toghopggeneity in the form of
di sti nct speci es of honpgeneous proteins. EXAVPLE 6 I-n analogy to the
procegdur esiegbo Exanpl & %,10pool ed equi ni ne 3 exifgicytes are prepared, induced
t o2produce equinine-interferon and the resulting. equi ni ne int erfer on is g
puri fs*ed m Om)rmgeneﬂtymﬁ the formof di®tknet species of Renpbgeneous
proteins. .

10 E)‘(AI\/PLE1770?n anal 8% 100 the procedur es? o¥ 1@xarrpl e 1, pool*d canine

Qcyte prepajed,, 4 nduced to produ ine interfer on and the
gﬁl i ngsﬂ% :‘ane i nt rgﬂpon is purified thﬁg%genei ty in the formof 30

d| stiyCt spegs es of Qg;gqgeneous proteins.&XAWPLE 8 I n anal qgy to the
procedures of Exanpl e 1, pooled feline | eukocytes are prepared, |nduced to
prodyge fehjooe interdpxan® and the resultisagxfidine interferan is purified

t os!normgenel ty in the form of distinct species of honbgeneous proteins. gs
vs* 16,500 0.9 x 10% 2 x10° +

o 2 bands on NaDodS0, polyacrylamide gel electrophoresis; MW of major band given

e Procedure of Steward et al., Nature 262, 300 (1976)
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20 EXAMPLE 9 In anal ogy of 'the procedures of Exanple 1, pool ed pri mtd§
| eukocytes are prepared, induced to produce primate interferon and the:
reswl ti ngsa)zos‘naeea nterferon is purified to honogeneity in the formof 42
di st rret—speetes—ot—heregeneous—proterrs—=25
25 "EXAVPLE 10 (a) Atotal of 3 ng of honpgeneous human | eukocyte interferon
having a specific activity of 2 x [err] units/ng was dissolved in 25 m of
5%wnor mal human serum al bunmi n. The sol ution was passed through a
bacteriological filter and the filtered solution aseptically subdivided
into 100 vials. Each vial contained 6 x 30 [err] units of the pure
interferon suitable for parenteral admi nistration. The vials are preferably
stored in the 30 cold ([err]) prior to use. (b) An aqueous solution
containing 1,5ny @f mooled donkgegous i i e er®n gpeei e [ & rlo eash @r esent
proporti onegl Yyt 0Bt h&i r p[R oxFmaFe Mat ¢t al¥ ab®ind@nc®, ©he ho@ ed® i Kt ure
having a,sp@ciTic activity of about 2 x 1[err] units/nmg, and 100 ng of
normal HGmen serum al bunmin is passed through a 35 bacteri ol ogical filter
and the filtered solution asepticall Y, subdi vided into 100 vials. Each vial
will contaig@ &5 Zbom ﬁ ﬁOGfSunﬁtsoof 3 has ple FooBed nEer f@rdds Jnd 1
nmg of “hurmar@se®unt al bunin. “the vial sTcontaining ifterferon suifable for
parent er@l &dministration are preferably stored in the cold ([err]) prior
to use. CLAIMS 40
40 1. Interferon, < neure and elaomsgeneous fornmp and sxhibi B n avspeel fic
activity ofg0.8- & O;O[ﬁr]w unt t sPrg®of “préteih oR MOBK™boW n? ceéfl s®and of
2 x [errg -E&.o X ferr] units/nmg of protein on the AG 1732 human cell |ine.
2. The honobgeneous interferon of claiml which is human interferon. 45 3.
The honpbgeneous hymap, inferdergn gf clai whi ch_i s | egkogyte ingerferon.
45 4. A spegieg o% h%tmr%leéuko‘gytg |nte:fme%bn oflesg gnﬁt e% [grfgbg{?ng{:a
honogeneous prot ein which is (a) eluted as .a si ngl e peak at a “concent r at |-$Jn
of 31% (3¥/ v} n-propanol (20- 40%gradient) in a 1 Mpyridinel2 Mformc ac_gd
- aqueous buffer froman octyl bonded silica matrix HPLC 4.6 x 250nmm col unmg
at room tenpergtufze gndsh :‘govﬁra;e Bf 2P /22 58 (P fesiptfPtt
deactivati dd b§ tTreatnem th I eucine am nopeptl"dase and amni rmopept i dase &/
504 c) peoviding peptide fragnents upon treatnent with trypsin, said
frggments being eluted as peaks at 3,4, 4.2,11.5,12.5,14.5, 16, 18 20, 21, 2
29% n- pr opanok Weend hen r eaCtoNed ad S waseedot hmough a agt yh
bor'rded si | |8a Fat &i XPHPIEC 48 % 280 om &ol fim F 108%[ efr] Par i cle R z¢) at
roomte erature using a 0.03 Mpyridine/0.1 Mform c acid aqueous bufferg
(pH ?g) at d'flowrate of 0.5 m/nin. with a 0 to 40% n- propanol 55 e
gr adifent ; : g
55 at‘“tﬁ which ig f&rt Ber £ha? acBer8ze® by (& &bl@ckqd i & er@ndd; (8
a sp@lfl C Lactrw Ty on NDBIf‘(bow ne cells) of about 2.6 x 108 units/ng; (*f)
a speplfq-c -act|V|ty on Ag 1732 (human line) cells of about 2.6 x 108
unitg ng;: 60 (g) a nol ecul ar wei ght of about 16,500 1000 by pol yacryl am de
gel ectrophoresfis; @ 26® (I3 ag afi ng sggarc’comt ent ef ;hgesgth@n 9
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(j¢ theé follow ng ami no acid conposition ( 15%. based on a nol ecul arwei ght
of 16, 500) : 14 GB 2037 .296 25
14 EXAMPLE 5 In anal ogy of the procedures of Exanple 1, ‘pool ed ovi ne
Ielﬂ<ocyt es are pr epar ed |nduced to pr oduce ovine int erferﬁmz@a‘id!ssme 13

di ¢4 %EV§'B% §;§ae§1e9 f pnﬁfg&g\%ﬂ?@‘ §k&§t@ érfb?on( 0 pmol, 6ug) were dissolved jn aqueous
S EXgbfhiuf ticattdnatd 1Pﬁ'%§i W6 102 uof ABDHP3) vas BORLBRA @6 Hiha e
| eUkRY InEiSbatidd® 4 REGH 3PT. AdefiElaticld ul) Wadida tma.mrMslaamafcﬂMow:an se
I es ulcblumg (@G paricls 8izé, A5e¢ 75 frinm). The caluthh ivageluted at OGRTBIgEIN @sibya 1 Wour liteaf gradiem |
di s¢ ifmaot0 te #AsE (vivs n-pfopamalindciMefotrsic peid/0.83\h pyridin@® buffer (pH 3). The peptides were detected g
10 ERanfudrestamine moaitering systern.[The resigftsarh petfortyin Takis fpdard exprrssaddel %@znronanol
| euk 3BYinafatiye sizgnfihened (S| rd et M o=pmsdisel cani'#teeli nterferon and the
resulting canine interferon is purlwﬁﬁ to hormgenelty in the form of
dlstlnct speci es of honngeneous pro é
kaep%déﬁfﬁ% obyte ,h ;,pcedures of Exanpl e 1, pooled feline 10
Ieukocyt es are prepar ecf uce to produce feline interferon and the
resulspedigg feline i Etuﬁéﬁﬁd‘sﬂﬁng(%mbérhﬂd to honogeneity in the form of
di stinct species of honpbgeneous proteins. 20
201E4AMPLE 9 | n an8h.dbys.2M, 11.5M, 18:58.48M; 888, of Exanple 1, pooled prinate 15
| eukocyt es are prepdVedsS 2152388@Mo produce primate interferon and the
. resulting prlmatelnterferonls rifie 0 honogeneity in the form of
di sti%ict species o e b{;ggg 2]%%0‘("@%?5
25_EXAMPLE 10 (a) A 3 nmg of hom)geneous human | eukocyte interf%éon
haf Rg a specific agcti i 1PEm22%s @5k, 14401 t S/ Mg was dissolved in 25 m
5% nor mal human seﬁmsahlhmm The sol ution was passed through a
bacteriol ogical filter and the filtered solution aseptically subdivided
intoBd00 vials. Eadh4kidM,458110M2BESH148, 30 [err] units of the pure
i neerferon suitabl 84.5Mr165e18bi18EMa27Mi@M ni stration. The vials are preferably
stored in the '30 cold Lr rior to use. (b) An aqueous solution '
contdtning 1, 5ny off g’?ngéw ﬁ%&g 55 ?ﬁ%"‘f’feron species [err] each present
proportlonal ly to i natural abundance, the pooled m xture
Fquf? a specific 3chi\idw 488, 58PQ%s, 1388, [err] units/ng, and 100 ng of 30
mal human serummb@ugs ﬁghsgmassed through a 35 bacteri ol ogical filter
and the filtered solution aseptically subdivided into 100 vial s. Each vi al
Wi ll ygontain 35 al3dhaM32M, 108MURISESI3SSE, 1lsM, pur e pool ed interferons and 1
mg of human serum 46H08k.#0S, 32 vial s containing interferon suitable for
paB®nteral adm nistration are preferably stored in the cold ([err]) prid®h

to ude 3L,4L,4.2M,4.5M, 7S, 7.58, 10S, 11.5L,
’ 12,568, 14S, 14.5M, 168, 18L, 24.58S, 25.58,
328
40 The purified human-leukocyte interferon species were subjected to amino sugar analysis capable of 40

indentifying amino sugars at the 50-100 pmol level. In all instances glucoseamine and galactose/mannose
amine was below 1 residue per molecule. In most cases a number of small peptides which eluted near the
amino-sugars interfered with the analysis. It is thus possible that even the peaks assigned as amino sugars
are at least in part of a peptide nature.
45 Finally, an attempt to sequence 1 nmol of pure y; interferon by a manual Edman procedure which includes 45
back hydrolysis and amino acid analysis using fluorescamine yielded no amino acids on cycies 1 and 2.
Treatment of 100 pmol of pure vy, human leukocyte interferon with leucine aminopeptidase and
aminopeptidase M for 20 hours at 37°C did not affect the biological activity and no amino acids were
detected in the incubation medium. When a supernatant of an induction medium (leukocytes and Newcastle
50 diseases virus in minimal essential medium) was treated with aminopeptidases no loss of interferon activity 50
was observed. This indicates that the interferon molecule has a blocked NHz-terminus even before the
purification procedure. As a control crude interferon as well as pure interferon and the g-chain of insulin
were incubated together with aminopeptidase M. While the insulin was partially digested as seen by release
of amino acids, no loss of interferon activity was observed.
58 55
- EXAMPLE 3
In analogy of the procedures of Example 1, pooled bovme leukocytes are prepared, induced to produce
bovine interferon and the resulting bovine interferon is purified to homogeneity in the form of dlstmct
species of homogeneous proteins. :
60 60
EXAMPLE 4
In analogy to the procedures of Example 1, pooled porcine leukocytes are prepared, induced to produce
porcine interferon and the resulting porcine interferon is purified to homogeneity in the form of distinct
species of homogeneous proteins v



ClgAl M5 40 ) _ : - .
40 1. Interferon, in pur e ‘and honogeneous form and exhibittng a sgerific

activity of 0.9- 4.0x [err] units/ng of protein on MXBK bovine cel and_ of
2 % 106 GB20% 296[Ri 1] units/ng of protein on the AG 1732 human cel | Ilné4

2. The honbgeneous rnterferon of clarmZI which 1S haman rnterferon. 45 3.
Thefamw&rseous human interferon of claim2 which is | eukocyte interferon.
45 4. Inverglogy pfdke pypcedunesief Exemidle E\pocled avies Itukoertestesirepreadeindyicsd i prbdiicag a
g\eweefaéer pR endtheyregiitingpving "('ﬁ'}q'?@ i3 pyrifiedte "&"@B?I‘@!%'"MR"‘&?f distipgsResiesr at i on
of 32%°('\99?/)°°1‘FR5P'8'}9&n0I (20-40% gradient) in a 1 Mpyridine/2 Mformic acid
aQLPGE*IEM f er froman octyl bonded silica matrix HPLC 4.6 x 250mm col un®

at rom@% R oG aRGoftxLh@it' 3bied Qfuifindielibbyie () inbicdl & p#Bduch ©
deacgs:v.a.ta A s azs.?itn S aociolloce ’h&’aﬁ%z%ﬂd." R uchase W
50 ciBs SFhbRbEche BRI Protein ragrrents upon treat ment with trypsin, said
fraggments being el uted as peaks at 3, 4,

4.7, BXAMPLEY. 5, 14. 5, 16, 18, 20, 21, 22. 5 and 29% n- propanol when the reacti on

medi a @apampébh nrhMughofaﬁwamlta y.| popled chnihedgukocytes prgtpraparediftdbesd 1§ prodRé®) nm

col uARine imerfeson and the resulting caninednterigron ispHified tpRamaganeity inthe ferm ofdisigeny)

pyrlﬁﬂeﬁ $ ¢ horpoggnegysAreteins:  aqueous buffer (pH 3) at a flowrate of 0.5

j‘#}é a 0 to 40% n-propanol 55 gradient: 15
I

55 an oltiie prodelifes 4 bt%&fl s & Al Jicgus; (el
& S PR e hﬁ:ﬁﬁeﬁ’ﬂﬁv&ﬁh A s i & e speciedT; ()
a spenioﬁiogerﬁehép{-b{emson Ag 1732 hurran I|ne) ce | s of about 2.6 x [err]

unggt s/ ng; 60 (g) a nol ecul ar vvel ght of about 16,500 1000 by pol yacryl apjde
gel EXMMPLESHhor esi s; 60 (h) an am no sugar content of less than 1
resi duea'ptysvmhwmeéure phExample 4, popigd primatatelkqontas ar prepared; induceditg progues (i )

t he PWF‘?‘B@"?T% ommtbeawttneerﬁmgtntqrtsrpncsm%dtsag@esqeﬁmanﬂ’e|f%'mﬂfaw%l ght of
16 5%’2(830 ogfleom pl'OtgﬂiS

%%,aﬁg@ 15 Asx 13. 8 Al a 8.4 Phe 25
Atotal of 3 m§-of homogeneou¥ Aliman te:ﬁzgte intérféron havingsoslﬁéc?ﬁc activity of 2 x 9080 S Ser

9 2 units/mg Watldissolved in 25 mPof 6% normal hu erum albumin e Soiution was passed through a
5 G sacteriologicalZifternd the filtered sctution aseptically subdivided into 108Wigls. Each vial cont@ined 6% O
6. 3o 108 units of th@ipure interferon Q.ﬁaﬁ]e for parenter@hagiministration. Thévidls &@preferably storedinthe 39

10 Gkgld (~20°C) prior & use. - 4.0 5. A species of hunman Ieukocyte
i nt erf(@rdﬁaﬂ'@é’i“ sption @?'F']’G fmhé eGRBOYA tfm@mc-mmcqz- 21 31 2 5)
el ut ég %5@ %{‘*§T°g ﬁw :B‘Pv'é' ﬁ% {g 'FV c“"620 40%
or g B Vﬂp @.,%m = t@ LA
ro 8

meérreaan%uﬂa‘m&o Qdm rattoe.% mwm @t%b .va& d—QB" NnJrﬁﬁi%B rren vw th
I euci ne am nopepti dase and am nopept| ase :

CLAIMS

40

1. Interferon, in pure and homogeneous form, and exhibiting a specific activity of 0.9 - 4.0"x 108 units/mg
of protein on MDBK bovine cells and of 2 x 10% - 4.0 X 10® units/mg of protein on the AG 1732 human cell
line. .

2. The homogeneous interferon of claim 1 which is human interferon. )

45 3. The homogeneous human interferon of claim 2 which is leukocyte interferon. 45

4. A species of human leukocyte interferon designated a4 being a homogeneous protein which is
(a) eluted as a single peak at a concentration of 31% (v/v) n-propanoi (20-40% gradient) in a 1 M pyridine/2
M formic acid aqueous buffer from an octyl bonded silica matrix HPLC 4.6 X 2560mm column at room
temperature and a flow rate of 0.2 mi/min; )

50 (b} resistantto deactivation by treatment with leucine aminopeptidase and aminopeptidase M; 50
{c) providing peptide fragments upon treatment with trypsin, said fragments being eluted as peaks at 3, 4,
4.2,11.5, 12.5, 14.5, 16, 18, 20, 21, 22.5 and 29% n-propanol when the reaction media is passed through an
octyl bonded silica matrix HPLC 4.6 x 250 mm column {10 p particle size) at room temperature using a 0.03 M
pyridine/0.1 M formic acid aqueous buffer (pH 3) at a flow rate of 0.5 mi/min. wath a 0 to 40% n-propanol

55 gradient; 55
and which is further characterized by '

{d) ablocked amino terminus;
(e) aspecific activity on MDBK (bovine cells) of about 2.6 x 108 units/mg;
() aspecific activity on Ag 1732 (human line) cells of about 2.6 x 108 units/mg;

60 (g) amolecular weight of about 16,500 + 1000 by polyacrylamide gel electrophoresus, : 60

(h} an amino sugar content of less than 1 residue per molecule;
(i) a positive growth inhibition activity; and
() the following amino acid composition (+ 15%, based on a moiecular weight of 16,500):



(c) providing peptide fragrrents upon treatﬁ&an,th trypsin, said fragnents
being eluted as peaks at 3,4, 20 4.2,11.5,12 14. 5,16, 18, 27 and 29%

n- propanol when the reaction nmedia is passedU!mrmmnu,lﬂciﬂm 20 bonded
silica matrix HPLC 4.6 x 250 mm colum (10 | e). at
tenperature using a 0.03 Mpyridine/0.1 M fornic acid aqueous buffer?‘bH 3)
at a flowate e82@72% B/ nmin. with a 0 to 40% n-propanol gradient; (d) 14
el uted as,~@ sSTNgre peark at_a COonCentratt om of 68% (VI V) I~ pTUpanoi -
(72.5-50% gexaMrres) in 0.1 M sodium 25. acetate aqueous buffer froma

gl ycerol bo n drcanaiggyl of theypraeedyrpsof Fyamele A, pgoied oving legieritesiaigmrerared. indisad to ppduce

t enper at ur e? ‘Fﬂi':%geﬂ“(?ﬂ? &F@‘“&S‘F oYjnejaerfpron iy Ryrified t3 foqRRCRitY;inthe fam ¢f distinct species
characterl &d"p g('e3us5r° "Gcked ami no terninus; (f) a specific activity on
VDBK (bovi nexxmhhs) of about 4.0 x 108 uni ts/rrg, -30 (9) aspecificactivi tyA'rig'
1732 (human lin anel):gvceihb srocefiuredynd Etam@le X, pbG18d eqnining lewkgeytes are prepared, induced to pr@@ucg h) a
mol ecul ar rfea’nemthelres%@equmewtqﬁfywptspv ' hemesgesityipfthe form of distinct

el ectrophoré%e’§“°ft"?'7°9§ "Sugar content of less than 1 residue per

nmol ecul e; mmplgesmlve growh inhibition activity; and (k) the follow nf
am no aci d cagnelsgyits Baprocediirds of BamPId 1,pooléd dafithelaukbaytes\srs friafaredf indubed2iidduced 5

35 Asx caning intefferon and the rggulting canine interfergh i§purified to homjafeneity in the form ¢f digtinet r

8.3 $Reries of homogeneoys potsins. Hi s 2.8 40 Ser 10.0

Met 5 eRairLes Lys 9.0 40 G x15
20..5 - | lIrfanalogy to the procedur®s of Exampie 1/Yobled feline leukoéytsk aRlpfepared, induced 9 pRdduce

Lou . feliGh ifkerferon and th&esuiting feline intdrfedonddpurified to homogeneity in the form of distinct species

45 @y °fh°'“49°3°°“39"°f°i“3Tyr 4.4 6. A species of human | eukocyte
i nt erferoFP gted [err]being a hompbgeneous protein which is 50 (a) 20
eluted as a sa ﬁa&o@kuras & %G@Qﬁ rpasusmnate le3Radytee ahebrepBroR iHABRE R prddd Q- 40%

gradient) i amaat&m @y dnd tha edsdtingpamble ntairfalion is parified 18 qoridgeteitid tHe@drhbfdistiadt OCt vl
bonded si | i erecipgdf hmogpiitp@ poténsX 250 nmm col utmm at room tenperature and a

fl ow ratezi)%xng'f /mn; (b) resistant to deactivation by treatment with 25
| euci ne ami Ny aq.éiar%%« AAOR bR Sy hnsdrferon RAviRYg b SHellt LRRY 49 % 108
fragments unmwmgmam:ﬁﬂ'&"%%itwmi‘anum% Eﬁﬂﬁfﬁﬁhéso ﬂ?ﬂ\ﬁs@&sbﬁd@do@ﬁapeaks
at 3,4, 55 backeridibgiéa) fi@c dnd thé filkarebiGolilition septiaivatbdRafkd intop 0W4itsNEakch vidh amtalnaes x
reaction aed?‘amtsgf%mwmfmmwem pasentarsl adrgjgistRerd Ehe visls pre pegferalily stosed ItheC 435

X 260 mm coff 2 Lcl & S 03 M
x 260 mm o f@: e épl RELLLS ﬁﬂf &o.gim%ﬁ:ﬁfasﬁg&. oS vl
mM/mn., wt Iact&tyQ:fﬁtﬁu /ﬁoﬁnﬁwﬁaa oo &g aChorwal huniadl uwadn @ﬁasﬁad&irdiﬂhe peak at

a concent asatgmwog?lcasﬁ:éeﬁzge (he fikey ;ir:ol 4 manmdallv(siﬂii@eém%gqmm jal wﬂf;;?wq‘t;i;é M 35
sodi um 60 a AY[PPPEPd IRIPrERRRINg 2 '3 INNGHPLC
2.8 x 250mm ?6? [?Hﬁ“'gq ﬁgb‘iﬂﬁ“‘ E;g“‘f“ °&fﬁ§@g§‘% ‘Sr"dw ?'8?&“’8 PrigT 388 / i n;

and which i gtAimgt her characterized by {e) a blocked am no termnus; (f) a
specific activity on MDBK (bovine cells) of about 4.0 x 10 uni ts/rrg, 65 (g
a speci fic ach i loterfeongin pyivg aridh@Pogenentsiiorhjandexhibititd aspesfiic actidty bf 08 - .0 %00 units/mg
units/ ny; ?f protein on M%%( bovine cells and of 2 x 10%- 4.0 x 108 units/mg of protein on the AG 1732 human cell
= ine.
2. The homogeneous interferon of claim 1 which is human interferon.
45 3. The homogeneous human interferon of claim 2 which is leukocyts interferon. 45
4. A species of human leukocyte interferon designated o, being a homogeneous protein which is
(a} eluted as a single peak at a concentration of 31% (v/iv) n-propanol (20-40% gradient)} in a 1 M pyridine/2
M formic acid aqueous buffar from an octyl bonded silica matrix HPLC 4.6 x 250mm column at room
temperature and a flow rate of 0.2 mi/min; )
s¢ (b} resistant to deactivation by treatment with leucine aminopeptidase and aminopeptidase M; 50
(c) providing peptide fragments upon treatment with trypsin, said fragments being eluted as peaks at 3, 4,
4.2, 11.5, 12,5, 14.5, 16, 18, 20, 21, 22.5 and 29% n-propanol when the reaction media is passed through an
octyl bonded silica matrix HPLC 4.6 x 250 mm column {10 u particle size) at room temperature using a 0.03 M
pyridine/0.1 M formic acid aqueous buffer (pH 3) at a flow rate of 0.5 ml/min. with a O to 40% n-propanol
55 gradient; _ 55
and which is further characterized by '
(d) ablocked amino terminus;
{e) a specific activity on MDBK (bovine cells) of about 2.6 X 10% units/mg;
{f) aspecific activity on Ag 1732 (human line) cells of about 2.6 x 10° units/mg;
80 (g) amolecular weight of about 16,500 = 1000 by polyacrylamide gel slectrophoresis; 80
(h) an amino sugar content of less than 1 residue per molecule;
(i} a positive growth inhibition activity; and
(i) the following amino acid composition {£ 15%, based on a molecular weight of 16,500):



rata

ig (h).acﬁnlzg%l zzi?ae?ght of about 14]""”"""‘"&‘"“"‘"' yacryl am de %@
ot e

el ectrophoresis; (i) an am no sugar conttent S 033|7 gfsper 15
moM®cul ar; (j) a posSitive growh inhibition activity; and f ol | owi ng
anTTmo—acrd—conposttion ( 15% based on a nol ecul arwel ght of 16,000): 5

5 88 Xasx . 134.5 Ala Ala 84 7 PRe e&the 8.7 Thr

9.0 val . 6.7 Hi s 3.0 10 Ser 10. 0

Met  Thr 4. 417 vdlYS 74 8.5 His 3.0 10 G x
219 lie 7. 4. Arg 8.é) Pro - 5.0

Leus Ser 1898 Metoy s 37 1. 8‘-!95 ay 5.0 Tyr 5

4.6 7, A speci of hupan | euko Yt e interferon d gnated [err] being a

pr ot e‘i“ﬁ whi ch? &é 20 (agmel ut ed gs m%% peak théa concentration of -32% -
(VI V)pl- propang? (20-40% gradi eatg) i N acq,sM pyri dige/ 2 20 Mformc acid
aq ous buffer Troman octyl bonded silica matrix HPLC 4.6 x 250 nmm col v
at Togy tenpergyure-angyra flow s e of 0.2 m/mn; (b) resistent to
deactivation by treatnent with | eucine am nopeptidase and am nopepti dase M
(c) providing peptide fragments upon treatrrent W th tr S|n sald fragrrents

bei nn(agn m?ﬂa;;mf @ «s};gmg& mte;zanesg;{ne: "% (?r;ﬂ ‘6"‘ qs

3295 r |a sipigePepN i a °

bonder%'F‘l“’laG‘ga 8‘“31:"‘??5% ﬁﬁfac'ﬂ t " zhf( room

t errpe rests a ct on We';\j: o gécﬂte%%ﬁgﬁtma& e hﬁtm@ 9&5‘5 muffer (pH 3)
|d o5 trddkrh t@tht pRir k8 f?agﬁi’aﬁﬁ%&ﬁ eigfed ds p¥aks at 3/l

?h4 t 511 %Ts N, Qﬂsrﬂrzb%e\dar&aéna% o PeablicnHetih iSipassedl thraugh anestyl 20

EdondedIRE lnfatrﬁc HPLE 1881260 Mifn ddlitih (§ Byopariute stze) 4t sdomotemadretute usiigx 00081
u n| t Spyrigine/0f1)M Brraip edid queowstiuiferi (b Slana flay feAP20.5 Mimimwith a@to H%intarorsnchbout 3

X 108gradients/ ng; (g) a mmj or m)l ecuI arvvel tband of about 21, 0Q0 Plll 8 é‘ .
pol yalsh yéluted erapingleneakata 6; z? Pé@g ‘g 8! t'@g‘t% 48 than
1 r2§s?‘t§ﬁ'&3 é‘P"“FrBP@E fip®-a glygen p“ﬁ?ﬂssi' ? (et F't°° Mngtioel ty: and
35 (IZ";‘L‘1 hl dﬁé&"r{gﬁ%ﬁ conposi tion Asx 18. 2 Al a

{e) abiliac g ino terminus; - 9 40 Thr 9.9 Val 7.5
H' () aspecifi lty on MDBK (bovine cells) of about 4.0 x 10% urit&imagr 14.5 Vet
6..03g (g) aspebifiSactivity Ag 1732 RuriartHineé) cells of aboi? 8 x30° units'mg; | | e 9.5 30
Arg  (h) amoleddlarivefdght of about 16,200 = 1000 by polyacrylamide gel electrophoresis;
A5 Pr @) anamino sufar@ontent of lessitkan 1 residue per malecle; Cys 2.3 Ay

3.6 i)} aposifiyggrowth inhibitiormctivitgpand
50 8. (kn tpialipwise amingarid ROMeRRtigr i 5% Aeser PR BYS'AEYMFIR ¥d5P%r ] being a

horggneous protein whigh is g4 Phe 8.0 *
Thr 8.3 Val 6.2 ~ His 28

40 Ser | 10,0 Met 3.8 Lys 9.0 - 40
Gix - 20.5 e 70 Arg 7.1
Pro 4.9 Leu 18.0 Cys 4.0

a5 : 45

Gly 45 Tyr 4.4

6. A species of human leukocyte interferon designated B, being a homogeneous protein which is
50 (a) eluted as a single peak at a concentration of 32% (v/v) n-propanol (20-40% gradient) in a 1 M pyridine/2 50
M formic acid aqusous buffer from an octyl bonded silica matrix HPLC 4.6 x 260 mm column at room '
temperature and a flow rate of 0.2 ml/min;
(b) resistant to deactivation by treatment with leucine aminopeptidase and aminopeptidase M;
{c) providing peptide fragments upon treatment with trypsin, said fragments being eluted as peaks at 3, 4,
55 4.2,11.5,12.5, 14.5, 16, 17.5, 18 and 28% n-propanol when the reaction media is passed through an octyl 55
: bonded silica matrix HPLC 4.6 X 260 mm column (10 u particle size) at room temperature using a0.03M
pyridine/0.1 M formic acid aqueous buffer {pH 3) at a flow rate of 0.5 mi/min. with a 0 to 40% n-propanol
radient;
(gd) eluted as a single peak at a concentration of 66.5% (v/v) n-propanol (72.5-60% gradient) in 0.1 M sodium
60 acetate aqueous buffer from a glycerol bonded silica matrix HPLC 4.6 x 250 mm column at room 60
temperature and a flow rate of 0.25 mi/min;
and which is further characterized by
(e} ablocked amino terminus;
(A aspecific activity on MDBK {bovine cells) of about 4.0 X 10® units/mg;
65 (g) a specific activity on Ag 1732 (human line) cells of about 2 x 10° units/mg; 85



(a9 eltted as a single peak at a-concentration g’mltyimivl V) n-propanol
I

(20-40% gr adi ent) Inal Mpyridine/2Mformc a ’m“m,mn from an
rature gl}gﬂ

octyl bonded si Ilca matrix HPLC 4.6 x 250 nm co
a flowrate of 2 mM/mn; 56 (b) resistantto deactlvatlon bYt r'eat ment wi
| elfti ne gﬁl B@?ﬁ Pdase and am nopepti dase M 55 (c) providing peptide
freagnents upon treatnent with trypsin, 'said fragenents being eluted as
peak shlata nletularwélght ofakBut650q £ 1600by palyacrylgmive gel plegnaphensels: 2906 n- pr opanol
en (i} hen anein@ sugarronteny of lessth k%?é'd“ﬂ?fﬁ‘ﬁb’ﬁ“'%fn octyl bonded silica matrix

PCC (i) gpositys groweth ipbipiy "g cle enper at ure usi ng
a 0 d4 m:§ lowine ARYeP ?"{rﬁﬁf" P?ﬁ"g‘ aé %%&#e%&é“%?ﬁ’ﬁé‘?’e'ﬁ'btﬁg)%%g’t a flow rate of
0. 58 nf [ m wiih a O tQ,40% n-prgpanol @f), gradi egy; and which is further 5
char ac erlzed )y 60 (d) a
bl oclggggl ami no §@rm nusyai(e) a spgcific aptivity e MOBK (bovine cells) of
about 2.6 x 108 units/ng; (f) a specific activity of Ag 1732 (human |ine)
cehg seof abouto.@ x [erMpt units/adg; (g) &vsol ecul &8 wei ght of about 17, 70@
1000 by pol yacr;l am de gel el ectrophoresis; 65 (hg an am no sugar content
of Ié'-ﬂ’s than #1Pesi dueler nol eddl e; Arg 65 17
* L M S 82037296 B iU a positive growth
i nhi bn"?l on act?gll ty; arfy (J) th@ foll ovvicﬁsg am no1 élm d conposition ( 15%

baé% n a rml ul ar ght of 700): Asx 13.1 Al a
&P ho WN' .6 5 Thkr% 8.4 Val 7.3
H| s 3 7 Ser 10. 2 Met - 4.3 Lys
10.1 1) @ species of humanddikBeyte interferbn @esignated B; being.aProtein which i&r g 8.0 .

10 ofPr(a)  eluted as a sifigle peak at a conketration of 32% (vA(Qn-Bropanol (20 gradient)ina1M gyrghr@@ 20
5.7 Mformic alfl9 aqueous buffer from gn actyl bonded silica matrix HPLC 4.6 x 260 mm column at room

15 9‘°m9§ﬁétﬁaé§38?wfﬂ!ﬁﬂﬂzl"émbc thj i nterferon deS| nate

of 379 B))né'r?w 11 2g‘£ Ejg :%Et?é%g;&;a en "l'fi"“ %gpgt agf:% 51 5{} 'az (‘a@gt“r ation

| d
aq PR alis) BidbédirdarieHbLES B 250 g,sa:. o g o o N efoaapl rm
at r 045%‘11139071 BRI Ruasls bafrdrl(sHe) Eﬁéfﬁvﬂﬁte@f 35 wil/minl With a 0 to 40% n-propanol
20 (lgradi@j stant to deactivation by treatnment with {euci ne am nopeptidase

and oanid bzl [t furthees ehakdctefiead byr ovi di ng pepti de fragnents upon treatnent with

)aps(ﬂh a biecket! fmingteBmines: bei ng el ut ed as peaks at 3, 4, 30
9 3§P1°l’$'c°g°t1‘2'y3“ WBS(%'“%'B'S&L{ 'b when the reaction nedia
AgrPge 50 col um
g r;:m 1lg°§;r , ?°f g %°"G‘°"’ s o etpateel 731 M
(i ,opg ,a(, owrate of 0.5 m/mn. with
to orﬂ.,qu, min ,cg,g b B V\/m ch Is further characterized by (d) a
bl ocked am no term nus; a speC| fic activity on MDBK (bovi necells) of
aboutAsk. O x 1082un|ts/m; 30 (f91.8a speciphec activd@y on Ag 1732 (hunman
line) cells of about 1.5 X [err] unlts/ng _ 30
a0 Thr 9.9 Val 7.5 3.8 40
Ser 145 Met 6.0 Lys 9.3
Gix 28.5 7 e 9.5 Arg 10.8
a5 . 45
Pro 5.9 Leu 244 Cys 2.3
Gly _ 36 Tyr 8.0
50 : | 50

8. A species of human leukocyte interferon designated y, being a homogeneous protein which is
{a) eluted as a single peak at a concentration of 31% (v/v) n-propanol {20-40% gradient) in a 1 M pyridine/2M
formic acid aqueous buffer from an actyl bonded silica matrix HPLC 4.6 X 250 mm column at room
temperature and a flow rate of 0.2 mi/min;

55 (b) resistantto deactivation by treatment with leucine aminopeptidase and aminopeptidase M; 58
{c) providing peptide fragments upon treatment with trypsin, said fragements being eluted as peaks at 3, 4,
4.2,4.5,5, 6.5, 11.5, 12.5, 14.5, 16, 17.5 18 and 29% n-propanol when the reaction media is passed through an
octyl bonded silica matrix HPLC 4.6 X 250 mm column (10 pu particle size} at room temperature using a 0.03 M
pyridine/0.1 M formic acid aqueous buffer (pH 3) at a flow rate of 0.5 ml/min. with a 0 to 40% n-propanol

g0 9gradient; and which is further characterized by 60
{d) ablocked amino terminus;

(8) a specific activity on MDBK (bovine cells) of about 2.6 X 10° units/mg;
{f) a specific activity of Ag 1732 (human line) cells of about 2 x 10° units/mg;
(g) amolecular weight of about 17,700 £ 1000 by polyacrylamide gel electrophoresis;
65 (h) an amino sugar content of less than 1 residue per molecule; ' 65



a #ol ecul ar wei ght of about 17 701'!“!g(u““mjmmul|!|ryl am de éé?

eI itrophorem s; (h) an am no sugar ess than lgg£5h Bper 17
cule; (i) a positive growmh inhibition activity: and (Q rhp Lowi ng
am no acid conpposition ( 15% based on a nol ecul ar wei ght of 17, 700) 35

35 Adix a positive growth ighibition actixjty; and

9.6 (i) thefollw‘nggg:n%acadcon;pgfmon (= 15%|QF§edon]a'moleculgr%elgr}goggfjoo): 9 0 ;hrs

Met Lys 10. 40 d x
25, 0 AS a7 Ala"g"o 87 Argqlhe 5 Pro 4.8
LET” the 2081 ValQ’S 73 2. %5 37

45 dvy .0 Tyr 4.8 10. A species of human | eukocyte

i nt erdeer on desolnat ed Merr] beimag a prottes n whicto.is 50 (a) eluted as a
single peak at a concentration of 34% (v/v) n-propanol (20-40Yo gradient)
inq@ QxM pyri @.8e/2 58 Mform d-Sacid ad¥ous buf£‘br froman octyl bonde@
silica matrix HPLC 4.6 x 250 mm_col umm roomtenperature and a flowrate
of 0.Poni /nin;%Bb) rest ant tozotfeactivgﬁon by t¥eatnent with |eucine

am no eptidase nd am xm_peptlda%% M (c) providing peptide fragnents upon
treatrent W|th rypsin, said fragments being eluted as peaks at 3,4, 55
4.3511.5,12.5,13.5,14. 5,16, 18, 20 and 32% n- propanol when the reactlon meél a
: i pasg.edh dpbdicsed huridh I08Kbbite infoFferdn Bebighateid lvi tetngrbmiogeniebls@rateit whicA B0 nm

. col unm) (ehfled Mrarsingfaaeik at h corsermmyioradf 32% OvN) hempend {20r40%gsAdiegt) in 201 M Byridine/2

pyr i c¥fen@:. atidebdeousbuffentror aaep!l\éowdwﬂoemaff‘m#"’swﬁtx 2:§° F‘F'tﬁﬁ'q"ﬂt%"w 0.5

m /zmtnmpwaturﬁaad@ﬂmramoi&r% ey anol radl ent nd V\IQ is further : 20
char a‘é{ e"F’F'ité'Ht V ’e -an a";::”ep"dase caks.at 34,
» Sal
60 (e E?ﬂ I’ﬁ\?d%\gamﬁ# M’Iﬁ‘ig’ssi e %.i'f oo SO5
un ts nﬂtrﬁcﬁ-ﬁﬂ: ufm rtic eJn &t nb%O@ﬁMabOUt
1‘1Wfo rﬁ 8dd a us‘%uﬁ?d(ﬁ“ 3)3P4 fwkatalof 518 DR, mmdofbm%b@d&paﬁal, 25

d.gq yacryl am de gel electrophoresis; (h) an anmino sugar content of
| ess iﬁuafhuch id fafthel deargvterizedyecul e; 65 (i) a positive growth inhibition

act i vidl ys ble¢keld amino terminus; 85 18 GB
2 (037(ep9sspRcific activity on MDBK (bovmecells) of about 4.0 x 108 umts/mg, _
) eqific|aptivity Ay A mts/mg, ' 0
I S @I t?r?lo?iem welg% of%aﬂﬁg;ug@f‘aléﬁ %ya:gryﬁmnggg electro::phorﬁgr .0 é‘l gB
(h) an amino,sugar content of Iesst an 1 resndue per molecule; .
Hl s 0 s Le(%g n 5 Ser 10. 1 Met
positiv mhlbltlon ty nd
(i) thefo ammo acid co (% 15%, based onrmdlecular weightlo¥ £7,700): 6.8
: 35
10 I Bsx 13,34. 8 Ala Leu 81 Fhe5 . 9.0Cys 3.1 dy
3.2 Tyr : - 3.7 15 _
15 Thr 9.6 Val - 70 His 33
ap Ser 7.8 Met 3.9 Lys 100 ' 40
Gix 25.0 lle 8.0 Arg 8.5
- Pro 4.8 Leu . 20.1 Cys 2.9
45 - 45
Gly 5.0 Tyr 4.8

10. A species of human leukocyte interferon designated y; being a protein which is

50 f(a) eluted as a singie peak at a concentration of 34% (v/v) n-propanol (20-40% gradient}ina 1M pyridine/2 sg
M formic acid aqueous buffer from an octyl bonded silica matrix HPLC 4.6 X 250 mm column at room
temperature and a flow rate of 0.2 mi/min;

{b) resistant to deactivation by treatment with leucine ammopept!dase and aminopeptidase M;
{c) providing peptide fragments upon treatment with trypsin, said fragments being eluted as peaks at 3, 4,

55 4.2,11.5,12.5, 13.5, 14.5, 16, 18, 20 and 32% n-propanol when the reaction media is passed through anoctyl s5
bonded silica matrix HPLC 4.6 x 250 mm column {10 p particie size) at room temperature using a 0.03 M
pyridine/0.1 M formic acid aqueous buffer (pH 3) at a flow rate of 0.5 ml/min. with a 0 to 40% n-propanol
gradient;
and which is further characterized by ]

go (d) ablocked amino terminus; 60
(e} a specific activity on MDBK (bovine cells} of about 3.5 x 108 units/mg;

(f) a specific activity on Ag 1732 {human line) cells of about 1.5 X 107 units/mg;
(g) amajor molecular weight band of about 17, 200 + 1000 on polyacrylamide gel electrophoresis;
{h) an amino sugar content of less than 1 residue per molecule; . .
g5 (i) a positive growth inhibition activity; and 65



11, A speci es of human | eukocyte-interferon d eing a -
honogeneous protein which is (a) eluted as a Eﬁlﬁ |ml{gllﬂt|]ﬂrconce31iratlon
of 35% (v/v) n-propanol (20-40%gradient) in as Ryrindl me/ ¥ M formc d
aqd®ous 6B2f087 296y Bm an octyl bonded silica matrix HPLC 4.6 x 250 mm cola

at Toonrtenperature and a ifowrate of 0.2 m/mn; 20 (D) resistant to
de‘&ﬁt(j)va{elfélmwhsgatﬂ"ﬁﬁdcmtnpwﬁoh | euci ne ami nopepti dase and ani nopepti dase M
and whi ch 20 is further characterized by (c) a bl ocked am no term nus;

(d) aAsspeci fi d58cti vitnaon NDBK %3bovi ne Pbel|s) abbdit 3.5 x [err] units/ng;
(e\)"a speC|f|c act|V|t on Ag 1732 (human line) cells of about 4.0 x 108
uni ssTity;” 25 (P a m)lé glul ar vvel t of é’%ut 21, ob® 1000 on pol yacryl aniSde
gel %ectrophqpqm S; g) an gm no sugar content of less than 1
reSIdéper ecule M?f ap03| |ve gro h |nh|b| ion activity; and (i)
‘the fgkl ow ng x| no acjg conposigg on ( 1(§e basedo.pn a nol ecul arwei ght of

21, 00): 30 10
30 Askro - - 4387.9 teu Ala 205 ys4 3.1 Phe 9.1 Thr
7.3 Val ’ 7.9 Hi s 3.8 35 Ser T 13.5
Met Gly 3.29 Tyr Lys 3.7 12 '2 35
ax 270 lie ' ' Arg 8.5 Pro

-6 55 15

11. Aspecleso hyman Ieu%(ocv% rferon de%lgnat Y mo engous hich is

I K éﬁf eluted sast| lg'nea taconc &a rLofas e% '¢£Zol (2% %)o mﬁeﬁ ﬁ?nsﬂ
cukobl L as: FEGIA AR bbb 48 295 i cSmh s

el ut eg mgg,.aﬁ,,g,{a ﬂgwpﬁg Kt m@mmoncent r at i on of 35 5% (v/v) n-propanol

(2G4 4Y0 @Eisdhed Edactivation Bthamunt Witihiedoineindpbptidateand @inthopeptidadedM; aud viich r oz
an OCTsYdrthbt)ihdﬂdeﬁzeHmza mat ri x HPLC 4.5 x 250mm col um at room tenperature
and alcf | @iviogked @miod tePmidust / m n; resi st ant to deactivation by treatnent
Wi th (déuﬁme'f'a#ﬁﬂwyp?@ Q%B@"'&?{Fﬂ' %?HCH eRP R provi di ng peptide

f ht &8 i | ut ed ks
A az%“ﬁ»t R e oﬁm ;go“g w,e,,ew,;g;-«f%%{%«e%g“24%“;2 iy

ami osu donient
n- pro é&e SO passed t hrough an octyl bonded
silica fahaw. th@%Uﬁﬁsedérpa h&ledular Weight B bFo0dj:2€) at room
tenperature using a 0 03 M pyridine/0.1 Mform c acid aqgueous buffer (pH 3)
at g flowrate of 0.5 milm-n. with a 0 to 40% n-propanol gradient; and 30
whi chAsxs furt @@ char addeeri zed M4 55 {d)Phe bl ocke®lani no term nus;
55 (e) a specific act|V|ty on MDBK (bovine cells) of about 0.9 x 108
uni ts%"i‘fg, () d3spe0|flvé acti vi t§r90n Ag Hi¥32 (hur’rﬁrﬁ line) cells of about 2
x 106 unlts/ g) ha J9 a naj nmol ecul arwei g band of about 16, 500
1008 Sf poI ya am dewb el ect‘?%phoreg'Ts (h) g%zam no sugar content of>
less ghan 1 reﬁdjue per"em)l ecul agy 60 (iArga positgge growt h inhibition

activity; and 60 (j) the
fol | ortong am n@.5aci d caeposi ti opd.1 Cys 4.1 :
40 40
Gly 4.8 Tyr 5.0

12. A species of human leukocyte interferon designated yg being a protein which is

45 (a) eluted as a single peak at a concentration of 35.§% (v/v) n-propanol (20.40% gradient) in a 1 M pyridine/2 45
M formic acid aqueous buffer from an octyl bonded silica matrix HPLC 4.5 x 260 mm column at room
temperature and a flow rate of 0.2 mi/min;
(b} resistant to deactivation by treatment with leucine aminopeptidase and aminopeptidase M;

. (e} providing peptide fragments upon treatment with trypsin, said fragments being eluted as peaks at 3, 4,

50 42,4.5,7,7.5,10,11.5, 12.5, 14, 14.5, 16, 18, 24.5, 25.5 and 32% n-propanol when the reaction media is 50
passed through an octyl bonded silica matrix HPLC 4.6 %< 250 mm column {10 p particie size) at room
temperature using a 0.03 M pyridine/0.1 M formic acld aqueous buffer (pH 3) at a flow rate of 0.5 mi/min. with
a 0to 40% n-propanol gradient;
and which is further characterized by .

55 (d) ablocked amino terminus; 55
{e) a specific activity on MDBK (bovine cells) of about 0.9 x 10° units/mg;
(f) a specific activity on Ag 1732 (human line) cells of about 2 x 10° units/mg;
(g) having a major molecular weight band of about 16,500 + 1000 on polyacrylamide gel electrophoresis:
{h) an amino sugar content of less than 1 residue per molecular; .

go (i} a positive growth inhibition activity; and 60
{j) the following amino acid composition:
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- correg oRfariPathe Splesied frgptioga pintapiares onciesnogHiop tq 898 RESa(SkUSHDH Enpior peaks obtained in

ep B in butfered solution through a buffer equilibrated octyl bonded silica matrix column under high
performance liquid chromatography conditions so as to absorb said interferon onto said column and
thereafter eluting said interferon from said column with an aqueous, buffered, water miscible solvent and
50 obtaining interferon as a single distinct peak in selected fractions of said eluate in the state of a 50
homogeneous protein and, if desired, repeating the procedure of Step C to achieve ultimate homogeneity.
21. The process of claim 20 wherein said interferon is a human interferon.
22. The process of claim 21 wherein said human interferon is a human leukocyte interferon.
23. The process of claim 22 wherein said water miscible soivent is selected from an alkanol or a cyclic
55 ether. 55
24. The process of claim 23 wherein said water miscible solvent is n-propanol, said buffer in Step A
provides a pH of about 7.5, and said bufferin Step C provides a pH of about 4.0.
25. The process of claim 24 wherein said buffer in Step A is 1 M sodium acetate/acetic acid and said
n-propanol gradient is increased from 0 to 40% (v/v), said buffer in Step B is 0.1 M sodium acetate and said
60 n-propanol gradient is decreased from 72.5 to 50% (v/v), said buffer in Step C is 1 M pyridine 2 M formicacid go
and said n-propanol gradient is increased from 20 to 40% (v/v)
26. The process of claim 25 wherein the selected peak fractions from Step B are pooled, the n-propanol is
removed by extraction with n-hexane and the traces of n-hexane are removed from the aqueous phase prior
to proceeding to Step C.
85 27. Apharmaceutical preparation containing a homogeneous interferon as claimed in any one of claims  gg
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process of claim25 wherein the selected peak fractions from Step B are
pool ed, -the n-propanol is renoved by extraction wth n-hexane and the
traces of n-hexane are renoved fromthe aqueous phase prior to proceeding
to Step C. 65 27. A pharmaceutical preparation containing a honbgeneous
interferon as clained in any one of clainms 65 20 GB 2 037 296 B
20 1 to 12 and a non-toxic, inert, therapeutically conpatible solid or
liquid carrier. 28. An antiviral preparation containing a honbogeneous
interferon as-claimed in any one of clains 1 to 12 and a non-toxic, inert,
t herapeutically conmpatible solid or liquid carrier. 29. An antitunor
preparation containing a honogeneous interferon as clainmed in any one of
claims 1to 5 12 and a non-toxic, inert, therapeutically conpatible solid or
liquid carrier. 30. A growth inhibiting preparation containing a
honobgeneous interferon as clained in any one of clains 1 to 12 and a
non-toxic, inert, therapeutically conpatible solid or liquid carrier. 31.
An | mmunosuppr essi ve preparation containing a honogeneous interferon as
claimed in any one of claims 1 to 12 and a non-toxic, inert,

t herapeutically conpatible solid or liquid carrier. Prnted for Her Mjestys
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