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INFLUENZA A/PR/8/32 ELISA
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VIRAL BINDING (with Z3G1)
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FULL-LENGTH M2 VARIANT BINDING

AMINO ACID SEQUENCES OF EXTRACELLULAR DOMAINS OF M2 VARIANTS.
20

1 ABrevig Mission L1918 BINI

2 Afort Moamouth 1947 HIN

3 ASingapor 022005 H3
272 A ¥sconsin JOSBHINI

5 AWisconsin 3011976 HIN

6 APanamal 66HN2

7 ANewYork 3211999 3N

8 Alaracas]JIHIN

9 AlshwanlJIHN2

10 A%uhan 35995 K32

11 AHong Kong. 14499 HIN

12 AHong Kong.1 18099 H3N2

13 AHong Kong 77439 H3N

14 ANew York2 1707 HIN2

15 Alew York 3002003 H1M2

16 Aswine Spain. 4008, 004 HN

17 AGuangzhou 333 99 HONY

18 AHong Kong]073.99H0M2

19 Atong Kong.| S8 H3N2

20 AswineHong Kong,126.1982H3N2

21 ANew York 7031955, H3N2

22 AswineQuebec 19281 HINI

23 Abyerto Rico8 341N

24 AHong Kongd85.97 HN]

25 AHong Kong 54297 H3N!

26 Asilky chicken Shantou. 18262004 4

27 Achicken Taiwan 305,04 HEN1

%g ﬁ@_ﬁﬁ]ﬁ%&msﬁgé{)@?«%H?ﬁ&

AHong Kong 48697 HONI

30 m@@iﬁgﬁenm@gﬂi&ﬁ%ﬂz%;%

31 Achicken Hellongiiang 48 01 HINZ

32 AswineKorea SS 2005 HING

33 AHong Kong 107359 HON2

34 3 ¥isconsin 3523 HINT

35 AX:31 Vaccine strain HIN

36 ALhicken Rostock 8193 HINI
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37 Aenvironment New York. 16326-1.2 Pl
38 Alndonesia S60H 2006.H5N MS PIT
39 AhickenHong Kong SFLOSHINZ [MI S HIT
40 Achicken Hong Kong YUA2Z03HONIML S HIT

EXTRACELLULAR SEQUENCE OF D20 1S IDENTICAL
TO #19, HK483 TO #29, ANDVN1203TO #38.

Fig. 3A
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FULL-LENGTH M2 VARIANT BINDING {with Z3G1)
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CROSS REACTIVITY BINDING OF ANTI-M2 ANTIBODIES TO VARIANT M2 PEPTIDES

ELISA {OD 450)
seqgNo  Name Size Description 14C2 810 23K12 2N9
273 M2 23 aa | SLLTEVETPIRNEWGCRCNDSSD |+ - - -
s M2SG |23 aa | SLLTEVETPIRSEWGCRCNDSGD | + - - -
=70 M2EG | 23 aa | SLLTEVETPIRNEWECRCNGSSD + - - -
<0 M2P 23 aa | SLPTEVETPIRNEWGCRCNDSSD | + - - -
£ M2G 23 aa | SLLTEVETPIRNEWGCRCNGSSD |+ - - -
2/ T M2DLTGS |23 aa | SLLTEVDTURNGWGCRCSDSSD | - - + )
<19+ MZKNS |23 aa | SLLTEVETPIRKEWGCNCSDSSD + - - -
25U 1 M2LGS | 23 aa | SLLTEVETLIRNGWGCRCSDSSD - - - -
2L M2LTKGS | 23 aa | SULTEVETLTKNGWGCRCSDSSD | - - - -
282 M2SY | 23 aa | SLLTEVETPIRSEWGCRYNDSSD + - - -
2837 M2TGEKS |23 aa | SLLTEVETPTRNGWECKCSDSSD | + - - -
284 | 'M2HTGEKS | 23 aa | SLLTEVETHTRNGWECKCSDSSD | - - . -
285 | M2KTGEKS | 23 aa | SLLTEVKTPTRNGWECKCSDSSD | - - - -
236 1 M2LTGS |23 aa | SLLTEVETLTRNGWGCRCSDSSD | - - + -
287 | M2TDGEKS | 23 aa | SLLTEVETPTROGWECKCSDSSC | + - - .
288 1 M2TGS |23 aa | SLLTEVETPTRNGWGCRCSDSSD | + - W -
289 | M2TGEK |23 aa | SLLTEVETPTRNGWECKCNDSSD | + - - -
290 | M2LTGEKS | 23 aa | SLLTEVETLTRNGWECKCSDSSD . W -
291 M2K 23 aa | SLLTEVETPIRNEWGCKCNDSSD | + Ui + -
292 M2FG | 23 aa | SFLTEVETPIRNEWGCRCNGSSD | + W - -
293 | M2TGE |23 aa | SLLTEVETPTRNGWECRCNDSSD | 4 . - -
294 | M2KGENS |23 aa | SLLTEVETPIRKGWECNCSDSSD + - - -
295 | M2TES |23 aa | SLLTEVETPTRNEWECRCSDSSD | + - - -
296 | M2GHTGKS | 23 aa | SLLTGVETHTRNGWGCKCSDSSD | - - - -
297 | M2PHTGS |23 aa | SLLPEVETHTRNGWGCRCSDSSD | - - - -
PERCENTAGE COMPARED RELATIVE TO BINDING TOWILD-TYPE PEPTIDE (Seq 1] NOTE: mAbs WERE TESTED AT 5 pg/ml
>25% NOBINDING
25-40 % W WEAKBINDING
>40% + POSITIVE BINDING

Fig. 6A
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BINDING ACTIVITY OF M2 ANTIBODIES TO TRUNCATED M2 PEPTIDES

seqNo Name Size Description 14C2 8110 23K12 2N§
275 M2 23 aa | SLLTEVETPIRNEWGCRCNDSSD | 3.85 | 0111 0.22 | 0.06
=78 M16 16 aa LLTEVETPIRNEWGCR 3041 009] 021 009
== M15 15 aa LTEVETPIRNEWGCR 3951 0.09] 021|009
od M12 12 aa VETPIRNEWGCR 0.15 | 0.09] 0.20 | 0.09
UL CM17 |17 aa ETPIRNEWGCRCNDSSD 0.19 ) 0.11] 034 ] 0.11
302 CM16 | 16aa TPIRNEWGCRCNDSSD 0231 0.13] 035|012
SUS CM15 |15aa PIRNEWGCRCNDSSD 01971 0121 034 | 011
SU+ CM14 | 14aa [IRNEWGCRCNDSSD 0231 0.14] 036|013
S5 CM13 | 13aa RNEWGCRCNDSSD 0221 0.14] 034 1013
06 CM12 | 12aa NEWGCRCNDSSD 027 014 039 |0.14
307 NM17 |17 aa SLLTEVETPIRNEWGCR 3.99 | 0.26] 058 | 0.10
308 NM16 | 16aa SLLTEVETPIRNEWGC 390 | 0.29] 062 |0.09
309 NM15 | 15aa SLLTEVETPIRNEWG 397 1 0121 030 | 011
310 NM14 |14aa SLLTEVETPIRNEW 3.97 1 0.11] 0.24 | 009
311 NMI3 | 13aa SLLTEVETPIRNE 0.18 | 0.111] 0.25 | 0.10
312 NM12 | 12aa SLITEVETPIRN 0201 0.10] 024 | 0.09
313 NMI1 |11aa SLLTEVETPIR 0211 0131 030012
314 NM10 |10aa SLLTEVETPI 0.17 ] 0.10] 024 1010
315 NM8 8 aa SLLTEVET 0151 0.10] 020 | 0.09
316 NM7 7 aa SLLTEVE 0.14 | 0.10] 0.20 | 008
271 NMO 9 aa SLLTEVETP 0.21 1 012! 030 | 0.19
1 M2e 24 aa | MSLUTEVETPIRNEWGCRCNDSSD| 3.98 | 0.13 | 043 | 0.10
CMV| HVIRI 016 | 0.111 021 ]399

NOTE: mAbs WERETESTED AT 5 pg/ml

Fig. 6B
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FIGURE 22

H5N1(A/VN/1203/04) Challenge at
Group size = 10 mice SLDSO

mAb at 20 mg/kgonday 1,3, 5
Oseltamivir at 10 mg/kg bid on day 1-5
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FIGURE 23

H5N1(A/VN/1203/04) Challenge at
Group size = 10 mice 5 LDS O

mAb at 20 mg/kgonday 1,3, 5
Oseltamivir at 10 mg/kg bid on day 1-5

10+
-~ TCN-032
e ol Isotype-control
s TCN-032/Oseltamivir
S . Isotype-control/Oseltamivir
£ -107 Oseltamivir
g . Untreated (PBS)
< 201 Untreated/Unchallenged
-30 T T 1
0 5 10 15

Days post-infection



WO 2012/125614 PCT/US2012/028883
39/67

FIGURE 24

H5N1(A/VN/1203/04) Challenge at
Group size = 10 mice 1OLD5 O

mAb at 20 mg/kgonday 1,3, 5
Oseltamivir at 10 mg/kg bid on day 1-5
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FIGURE 25

H5N1(A/VN/1203/04) Challenge at
Group size = 10 mice 1OLD50

mADb at 20 mg/kgonday 1, 3, 5
Oseltamivir at 10 mg/kg bid on day 1-5
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FIGURE 26

H5N1(A/VN/1203/04) Challenge at
Group size = 10 mice 2 OLDS O

mAb at 20 mg/kgonday 1,3, 5
Oseltamivir at 10 mg/kg bid on day 1-5

100+
907 ~g~ TCN-032
w 80 <2 |sotype-control
£ 704 -a- TCN-032/Oseitamivir
‘E'g 60+ @ |sotype-control/Oseltamivir
= 90 -o- Oseltamivir
g 404 .¢- Untreated (PBS)
5 30-
o 20-
10- L Dt
0 ' . . ;@3~03§éo§?%(aq:j4|fvs 0012
4] 5 10 15

Days post-infection

TENAO32 vs untreated {387

FIGURE 27

H5N1(A/VN/1203/04) Challenge at
Group size = 10 mice 2 OLD 50

mAb at 20 mg/kgonday 1,3, 5
Oseltamivir at 10 mg/kg bid on day 1-5
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FIGURE 28
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l End of Study
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FIGURE 29

Human Anti-M2e mAbs Protect Mice
from Lethal Challenge with H5N1 Virus
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FIGURE 30

Failure of Oseltamivir (10mg/kg) to Protect
Mice in VN1203 Lethal Challenge Model
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FIGURE 31

Mice are protected from lethal avian H5N1 flu
infection (5 MLD., VN1203/04) after
treatment with anti-M2 mAbs
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FIGURE 32

Oseltamivir does not protect, even when given
within 4 hours of infection, againstVn1203/04

100

90+ = 4 TCN-031
% 70 g Tamiflu+4hr
3 60 - 7. Tamiflu+1day
o 50 :
5 40-
£ 30-
0. 20+ e gty
10+ :
0 1 t . 1
0 5 10 15
Days post-infection
FIGURE 33
Infection
mAb 400 g
r___L__‘ End of Study
! | }
0 1 3 5 21
Days
L

mAb 400 [ig



WO 2012/125614 PCT/US2012/028883

44/67

FIGURE 34

Survival (based on death)
A/Solomon Islands/06 (H1N1) infection model

Panel A - Treatment on Days +1, +3
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FIGURE 35

Survival (based on death)
A/Solomon Islands/06 (H1N1) infection model

Panel B — Treatmenton Days +3, +5
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FIGURE 36
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FIGURE 37

Survival (based on death)
4 MLD50 challenge with A/NWS/33 (H1IN1)

Panel A ~ Survival based on death
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FIGURE 38

Survival (based on death)
2 MLD50 challenge with A/NWS/33 (H1N1)

Panel A - Survival based on death
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FIGURE 39

PRS8 survival - 5x MLD50
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FIGURE 40

WSLH34939 (H1IN1) survival
2.5XMLD50
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FIGURE 41
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FIGURE 42

VN1203 (H5N1) Survival
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FIGURE 43
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FIGURE 44
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FIGURE 46
. 3 mAb administrations
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FIGURE 47

Mice are protected from lethal avian H5N1 flu
infection (5 MLD<, VN1203/04) after
800 ug Day 1,3,5 treatment with anti-M2e mAbs
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FIGURE 48
Mice are protected from lethal avian H5N1 flu

infection (5 MLD., VN1203/04) after
800 ug Day 2,4,6 treatment with anti-M2e mAbs
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FIGURE 49

Mice are protected from lethal avian H5N1 flu
infection (5 MLDs, VN1203/04) after
800 ug Day 3,5,7 treatment with anti-M2e mADbs
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FIGURE 50

Mice are protected from lethal avian H5N1 flu
infection (5 MLDs, VN1203/04) after
800 ug Day 4,6,8 treatment with anti-M2e mAbs
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FIGURE 51

Weight loss in H5N1 flu infection (5 MLDs,
VN1203/04) after
800 ug Day 1,3,5 treatment with anti-M2e mAbs
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FIGURE 52

Weight loss in H5N1 flu infection (5 MLDc,
VN1203/04) after
800 ug Day 2,4,6 treatment with anti-M2e mAbs
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FIGURE 53

Weight loss in H5N1 flu infection (5 MLDsj
VN1203/04) after
800 ug Day 3,5,7 treatment with anti-M2e mAbs
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FIGURE 54

Weight loss in H5N1 flu infection (5 MLDs,
VN1203/04) after
800 ug Day 4,6,8 treatment with anti-M2e mAbs
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FIGURE 56

H5N1(A/VN/1203/04) Challenge at
Group size = 10 mice SLDSO

mAb at 20 mg/kg on day 1, 3, 5
chseItamivir at 10 mg/kg bid on day 1-5

90- @~ TCN-032
= 80+ ‘@i‘w < |soty pe-control
Z 704 iy -= TCN-032/Oseltamivir
5 601 throbpem-Bmcmsnd, .3 |sOly pe-control/Oseltamivir
= 907 idreny 0O - Osettamivir
g 404 P & Untreated (PBS)
g 301 Coviden,
& 20 oo, TS
10- ‘b Gotemwmwe o
0 T T ¥ TCM-032/Oseltavnivie vs 0012
0 5 10 15 Isotype/Oseltamivir
Days post-infection ToN082/0seltamivicvs.
; Oveltamivir vs uatreated <0000
FIGURE 57

H5N1(A/VN/1203/04) Challenge at
Group size = 10 mice SLD 50

mAb at 20 mg/kgonday 1,3, 5
Oseltamivir at 10 mg/kg bid on day 1-5
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FIGURE 58

H5N1(A/VN/1203/04) Challenge at
Group size = 10 mice 10LD50

mAb at 20 mg/kgonday 1,3, 5
Oseltamivir at 10 mg/kg bid on day 1-5
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FIGURE 59

H5N1(A/VN/1203/04) Challenge at
Group size = 10 mice 10LD50

mAb at 20 mg/kgonday 1,3, 5
Oseltamivir at 10 mg/kg bid on day 1-5
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FIGURE 60

H5N1(A/VN/1203/04) Challenge at
Group size = 10 mice ZOLDSO

mAb at 20 mg/kgon day 1, 3, 5
Oseltamivir at 10 mg/kg bid on day 1-5
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FIGURE 61

H5N1(A/VN/1203/04) Challenge at
Group size = 10 mice 2 OLDSO

mAb at 20 mg/kgonday 1,3, 5
Oseltamivir at 10 mg/kg bid on day 1-5
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FIGURE 62
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FIGURE 63

H5N1(A/VN/1203/04) Challenge at 20LD50

Group size = 10 mice; mAb at 20 mg/kg; Oseltamivir at 10 mg/kg bid
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FIGURE 64

H5N1(A/VN/1203/04) Challenge at
20LD50

Group size = 10 mice; mAb at 20 mg/kg; Oseltamivir at 10 mg/kg bid
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FIGURE 65

H5N1(A/VN/1203/04) Challenge at

Group size = 10 mice; mAb at 20 mg/kg; Oseltamivir at 10 mg/kg bid
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FIGURE 67

TCN Human Anti-M2e mAbs are Protective
In Rodent Lethal Challenge Model (H5N1)
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FIGURE 69
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FIGURE 70

M2e mAbs stain M2 transfectants at 1.25 ug/ml

TCN-031 staining of TCN-031 stainingof Isotype control staining of
M2transfected cells mock transfectedcells M2transfected cells

TCN-032 staining of TCN-032 staining of Isotype control staining of
M2 transfected cells . mock transfectedcells mock transfectedcells

FIGURE 71

M2e mAbs are negative for normal lung
tissue staining

Frozen lung section staining
TCN-031 TCN-032 Isotype control
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FIGURE 72

96-well CDC Assay Protocol via CellTiter-
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Glo Luminescence
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Add human complement
37°Cfor2 hr
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Quantify RLUV éﬁ plate reader

FIGURE 73

TCN-032 in 96-well CDC Assay

Standard Curve of
Target Cell Titration
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= / (—y °
1 = i
% “ L/m - 40
é SO ... b o] é 0
i TCNDI2 _’g " :
) i TCN-202 =
. T 10
W ¢ noC & 0.
; 5 ugimimAb 8 -
e +8x 104 celishvell S U S—.
0.1 1 10 100 o 1 10 100
Husnan complerent (%) Haman complement {%)

Maximal target cell lysis was obtained with 5-10% complement (V/v)
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FIGURE 74

96-well Homogeneous CDC Assay
Protocol via CellTiter-Glo Luminescence

Mix TCN-032, human complement and DG44.VNM2 cells

37°Cfor 2 hr

Add CellTiter-Glo reagent

Quantify RLU on plate reader

FIGURE 75
TCN-032 in Homogeneous CDC Assay
Standard Curve of
Target Celi Titration » ‘
Assay Readouts [ = Specific Target Cell Killing
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Maximal target cell lysis with minimal negligible background lysis
was obtained with 6.25% complement (v/v)
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FIGURE 76

Analysis of Temperature-stressed TCN-032 in
Homogeneous CDC Assay
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TCN-032 stressed at >60°C showed diminished CDC activity



