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Table

Summary of TVCC-1 Downstream Process

Dev Run  \_ [Dev 2 [Dev 3 Dev 4 Dev 5 Dev 6 [Dev 7 Dev § [Dev 9 CTM #2
Strain N |A/Wis A/Wis A/NC [B/Mal B/Mal A/NC A/Wis [B/Mal |B/Mal
Harvest (hr) N J60-65 J0-65 f0-65 J0-65 |60-65 |60 65 48 43 43
Column [BRG200  [BPG200  [BPG200  [BPG200  [BPG100  |BPG100  [BPG100 - [BPG100  |BPG100
[Loading (log10/mL) 832\ [8.73 8.76 8.40 9.18 9.44 9.33 8.97 0.56
[Process* TVCC-1a\JTVCC-la [T'VCC-la [TVCC-1b [TVCC-1b [TVCC-1b  [TVCC-1b  [TVCC-1b  [TVCC-1b
VH Titer (CCD) 8.4 B9 8.4 8.3 8.6 8.4 8.6 8.0 8.3
VH Titer (PD) 7.7° 84 \_ [86 8.1 8.3 8.3 8.4 7.9 R.3
Final Titer 8.3 8.5 8.5 8.5 8.9 8.6 0.2 9.0 9.7
Overall Yield § 60.9% 27.0% 63% 25.4% 22.0% 21.2% 30.4% 56.3% 57.5%
VH DNA (ng/mL) n/a 7200 5480 . |n/a 5720 10800 3440 2070 2050
wmh%w@w (ng/dose)  f¢ /a 36.4 /%ﬁ n/a v/ 0.4 0.3 0.06
wmw,n DNA (ng/dose) | ), /a 0.92 o/ /mbw 0.1 0.032 0.164 /a
VH HCP (ug/mL) D78 392 D69 31 D30 033 135 174 74
[Bulk HCP (ug/dose) 1.10 n/a n/a n/a n/a N\ |va 0.13 0.29 0.14
_wgmonmmo@u (ng/mL) 0.9 n/a 0.69 0.1 6.6 /m/m 0.27 0.52 LOD

Note:* TVCC-1a: Benzonase® treatment in bag; TVCC-1a: Benzonase® treatment on column
" FFA assay based on Anti-NA instead of Anti-HA
§ Based on VH-PD titer
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a. proliferating the MDCK cell of claim1 to a cell density of at |east
about 1 x 106 cells/m in a Single Use Bioreactor (SUB) system conpri sing
i noculating an aninal protein free cell culture mediumw th the MOCK cel
of claim1l at a seeding density of between about | x 104 to about 19 x 104
rialle/m and culturing the cells while maintaining one or nore culture
conditions selected fromthe group consisting of an agitation rate of

bet ween about 50 to 150 rpm a pH of between about 6.0 to about 7.5, And
di ssol ved oxygen (DO between about %ﬁ&g@g about 100% b. infecting fhe
proliferated MOCK cells wth an influenza virus; c. incubating the
infecte r#)Mollferated MXK cel | s under condltlons that permt repl/cation

of the irft MAERDERiGARES Kiday BICPRIsehheten mpelkreliza compastios compsisingtee cel |
cul t ur eploiitg@sint MDTK dells suppertgmbiatorods a%bﬂléiﬁbé{éd mwm&ﬁblﬂjsfté §88sgMRAi um or

additio nts, are._adde uture dur/ng step (a).
13. Theﬂ%r{t%gm{g}n%ﬁ%ﬁ%’ fcmv% igepon ﬁ%p'ﬁfﬂn@gﬁ‘e{ o8 %U/E“é ) pf iﬂaﬁtlﬂb@mﬁedl um
i s renpl8a" lrbase pP igahmiof fuofesesh faveslimitnppr mdifitet fogay FRUML el askeaf ab&l). 14.
The methgd of claim 11, wherein the cell culture nmediumis/selected from

t he group consisting of MediV-105, Medi V-105 suppl emented/with gl ucose,

M 32, M 32 supplenented with glucose, Medi V107, Medi V-107 suppl enmented with
gl ucosez. The MIXthecatiet Haich 0 fvhelemi the ddll,cukdre EhpbstibRisNOky &l 1 s an adherent
MOCK cell and wherein a mcrocarrier is used for cultyring the cells. 16.
The nethod of claim11l, wherein step (b) is carried gut at a Multiplicity
O | nf edtTne MRG0 obglaiiet, whernsindbMDCH DB Gtherentaboyt’ 0. 003 FFU/ cel | .  17.
The nethod of claim 11, wherein the conditions of Step (c) are sel ected

fromthng %tl ng % an alaltatlo.n rate of/ between about 50 to 150
rpm a pH® %é{?ﬁ@é’hcﬂﬁbut” Bel BoMRbBee! i nen-tumagenica/e rgyercogBl). bet ween
about 35%to about 100% and a tenperature of Jdetween about 30C to about
35C. j fied b
ATGe Aceals BT OBt Fob Bt S MR ER! R e Rt AT Bisseron Rab -850

v, t her "W @ 1Pnfl uenza virus is al so attepliated and tenperature sensitive.
20. The method of claim 11, wherein the i pfl uenza virus conpri ses one or

nore g enza strain A/Ann Arbor/6/60 or B/ Ann
A bor 71 €5 PR K Pty o PR sl R FA R AT e P logiseetve
preparation conprising: a. passing the viral pr epar ation over an aff| ni ty

h t ONg t
el 2l neg oo e e B e b R R G Pagete & 1 e

viral pPf B“p:&?aa?"laﬂrf\’%?’bmlbgt’@éﬁ;%@mn " b%%ffﬁ ng the affinity chromatography

media to renove the DNA contam nghts; and c. eluting the virus present in
the vir mt 3 hr raphy nedi a.

ot hod of TR A e SRl ot 80" e el e g pid Pt
endonudn é§§’éfeﬁi~°€@ma@qmm8w%) Peissedmonsng ibdvelatifd & sértnt freb canmiltag hagalun wedi a.
23. Thendmbhrdepbs c‘l%lrrﬁ'ﬂ@tg%ee E(‘)reﬁéi tfpﬁvgérr ?Afglp{ QP@Q@&L[;O%F 13 $ 1@ AF ) Uenza

Vi rus prﬁg &El on. od "of He" i nfiuenza Vi rus
pr epar at' sceﬁsr ‘6'&'&“@(“? f ’BW%W‘"? Siltugestangitionszslectpp Sondhchasdurpfonsibtiiom 21,
wherei mfthe affinity chrgmatography nedia is Cellufine TM Sul fate resin,

and the condi 5,{ %’s{]@ti&ﬁsrgo'f{)]eh%?erpib%ailsqa\ﬁgb SP buffer at about pH 7.2, and

the virus are e ALt fer containing about 1 M NaCl
at about ija 3 pH of betwgen about 6.0 to about 7.5:

c. dissolved gxygen (DO} between about 35% to about 100%: and
d. a tempefature of between about 33°C to about 42°C.

9. The methgd of claim 8, wherein the cell culture medium is selected from the group consisting of

MediV-107, MediV-105 supplemented with glucose, M-32, M-32 supplemented with glucose, Mediv-
107, MgdiV-107 supplemented with glucose.
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10. The method of claim 8, wherein the MDCK cell is an adherent MDCK cell and wherein a

microcarrier is used for cuituring the cells.

11. A method for producing cold adapted influenza viruses to a logs TCIDso/mL of at least about 7.8 in
cell culture, comprising;

a. proliferating the MDCK cell of claim 1 to a cell density of at least about 1 %10° cells/ml in a
Single Use Bioreacter (SUB) system comprising inoculating an animal protein free cell culiure
medium with the MDCK cell of claim 1 at a seeding density of between &bout | x 10* to about
e culture conditions
bout 50 to 150 rpm, a pH
of between about 6.0 to about 7.5, and dissolved oxygen (DO} Petween about 35% to about
100%;
b. infecting the proliferated MDCK cells with an influenza

12 x 10" cells/mL and culturing the cells while maintaining one or m
i) =

selected from the group consisting of an agitation rate of betwee

¢. incubating the infected proliferated MDCK cells undey conditions that permit replication of
the influenza virus; and
d. isolating influenza viruses from the cell culture gomposition.
12. The method of claim 11, wherein fresh medium of additional medium components are added to
the cell culture during step (a).

13. The method of claim 11, wherein none oy some of the cell culture medium is removed and

replaced with fresh medium prior to or dugihg step (b).

14. The method of claim 11 , wherei
MediV-105, MediV-105 supplemepted with glucose, M-32, M-32 supplemented with glucose, Mediv-
107, MediV-107 supplemented

the cell culture medium is selected from the group consisting of

15. The method of claim

microcarrier is used for ulturing the cells.

, wherein the MDCK cell is an adherent MDCK cell and wherein a

16. The method of/claim 11, wherein step (b) is carried out at a Multiplicity Of Infection (MO!) of
.00001 to about 0.003 FFU/cell.

between about
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17. The method of ctaim 11, wherein the conditions of step (c) are selected from the group consisting
of an agitation rate of between about 50 to 150 rpm, a pH of between about 6.0 to about 7.5, dissolved
oxygen (DO) between about 35% to about 100%, and a temperature of between about 30°Z to about
35°C.

18. The method of claim 11, wherein the MDCK cell is identified by ATCC Accessiof No. PTA-7909 or
PTA-7910.

19. The method of claim 11, wherein the influenza virus is alsc attenuated ghd temperature sensitive.

20. The method of claim 11, wherein the influenza virus comprises ong or more gene segments of
influenza strain A/Ann Arbor/6/60 or B/Ann Arbor/1/66.

21. A method of eliminating DNA contaminants from a viral prgparation comprising:
a. passing the viral preparation over an affinity chrorhatography media under conditions
wherein the DNA contaminants are not retained gh the affinity chromatography media and the
virus present in the viral preparation are retaingd;
b. washing the affinity chromatography media to remove the DNA contaminants; and
¢. eluting the virus present in the viral preparation from the affinity chromatography media.

22. The method of claim 21, wherein betwegn steps (a) and (b} a non-specific endonuclease

preparation is passed over the affinity chydmatography media.

23. The method of claim 21, whereiff the viral preparation is an influenza virus preparation.

24. The method of claim 23, wherein the influenza virus preparation was prepared from mammalian

cells.
25. The method of clayh 21 , wherein the affinity chromatography media is Cellufine™ Sulfate resin,

and the conditions y6ed in step (a) are IX SP buffer at about pH 7.2, and the virus are eluted in step
(c} in IX SP buffey containing about 1 M NaCl at about pH7.2.
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G-FL414PCT

Table 7. Summary of TVCC-1 Downstream Process

Dev Run [Dev 2 [Dev 3 Dev 4 Dev 5 Dev 6 [Dev 7 Dev 8 [Dev 9 CTM #2
Strain A/Wis A/Wis A/NC |B/Mal B/Mal A/NC A/Wis |B/Mal {B/Mal
Harvest (hr) 60 — 65 60 — 65 60 — 65 60 — 65 60 — 65 60 — 65 48 48 48
Column |BPG200  [BPG200 [BPG200 [BPG200  [BPG100  |BPGI00 BPG100 " |BPG100 |BPG100
|[Loading (log10/mL) .32 8.73 8.76 8.40 9.18 9.44 9.33 8.97 9.56
[Process* TVCC-la |TVCC-la [TVCC-la [TVCC-1b [TVCC-1b |TVCC-1b [TVCC-1b |TVCC-1b [TVCC-1b
VH Titer (CCD) 8.4 8.4 8.4 8.3 8.6 8.4 8.6 8.0 8.3

VH Titer (PD) 7.7 8.4 8.6 8.1 8.3 8.3 8.4 7.9 3.3
Final Titer 8.3 8.5 8.5 8.5 8.9 8.6 0.2 9.0 9.7
Overall Yield § 60.9% 27.0% 6.3% 25.4% 22.0% 21.2% 30.4% 56.3% 57.5%
'VH DNA (ng/mL) n/a 7200 5480 n/a 5720 10800 3440 2070 2050
Bulk DNA (ng/dose) | /a 36.4 31.9 n/a bv/a 0.4 03 0.06
PicoGreen

DU DNA (ng/dose) ), /a 0.92 /a 0.23 0.18 0.032 0.164  fva

VH HCP (ug/mL) 78 392 069 231 250 033 135 174 74
[Bulk HCP (ug/dosc) 1.10 n/a n/a n/a n/a Jo/a 0.13 0.29 0.14
_wgmonmmo@u (ng/mL) 0.9 n/a 0.69 0.1 6.6 3.6 0.27 0.52 LOD

Note:* TVCC-1a: Benzonase® treatment in bag; TVCC-1a: Benzonase® treatment on column

" FFA assay based on Anti-NA instead of Anti-HA
§ Based on VH-PD titer
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CLAIMS

A Madin-Darby Canine Kidney (MCDK) cell identified by ATCC Accession No. PTA-
7909 or ATCC Accession No. PTA-7910, wherein a cell culture composition comprising
aplurality of the MDCK cells supports replication of an influenza virusto a base 10
logarithm of the median tissue culture infection dose per milliliter (logy TCIDso/mL) of
7.8 or greater or to abase 10 logarithm of fluorescent focus units per milliliter (logio
FFU/mL) of 7.8 or greater.

The MDCK céll of claim 1, wherein the MDCK cells are adherent, non-tumorigenic

and/or non-oncogenic.

The MDCK cdll of claim 1, wherein the influenza virus is cold-adapted, attenuated

and/or temperature sensitive.

The MDCK cell of claim 1, wherein the influenza virus comprises one or more gene
segments of influenza strain A/Ann Arbor/6/60 or B/Ann Arbor/1/66.

The MDCK cdll of claim 1, wherein the composition comprises a serum-free cell culture

medium.

The MDCK céll of claim 5, wherein the cell culture medium is selected from the group
consisting of MediV-105, MediV-105 supplemented with glucose, M-32, M-32
supplemented with glucose, MediV-107 and MediV-107 supplemented with glucose.

A method for replicating an influenza virus in a bioreactor, comprising:

(@) culturing the Madin-Darby Canine Kidney (MDCK) cells of claim 1 in abioreactor in
the presence of microcarriers under culture conditions that include agitation, thereby
producing cultured cells;

(b) infecting the cultured cells with a cold-adapted influenza virus, thereby producing
infected cells; and

(c) incubating the infected cells under conditions that permit replication of the influenza

virus.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

The method of claim 7, wherein the culture conditions are serum-free.

The method of claim 8, wherein the culture conditions include a cell culture medium
selected from the group consisting of MediV-105, MediV-105 supplemented with
glucose, M-32, M-32 supplemented with glucose, MediV-107 and MediV-107
supplemented with glucose.

The method of claim 7, wherein the agitation is at arate of 80 rpm to 120 rpm.

The method of claim 10, wherein the agitation rate is 90 rpm to 100 rpm.

The method claim 7, wherein fresh medium or additional medium components are added

to the cell culture prior to, during, or after step (b).

The method of claim 12, wherein the fresh medium or additional medium components
comprise a protease.

The method of claim 13, wherein the protease is a serine protease.

The method of claim 14, wherein the protease is trypsin.

The method of claim 7, wherein none or some of the cdll culture medium is removed and

replaced with fresh medium prior to or during step (b).

The method of claim 7, wherein step (b) is carried out at a Multiplicity Of Infection
(MOQI) of between about 0.00001 FFU/cell to about 0.003 FFU/cell.

The method of claim 17, wherein step (b) is carried out at a MOI of between about 0.001
FFU/cell to about 0.003 FFU/cell.

The method of claim 7, wherein a protease is added to the bioreactor before,
simultaneously with, or after step (b).

The method of claim 19, wherein the protease is a serine protease.
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21.

22.

23.

24,

The method of claim 20, wherein the protease istrypsin.

The method of claim 7, wherein the bioreactor is a single-use bioreactor (SUB).

The MDCK cdll of claim 1, wherein the cell isidentified by ATCC Accession No. PTA-
7909.

The MDCK cdll of claim 1, wherein the cell isidentified by ATCC Accession No. PTA-
7910.
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