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Example 1. VWF_P_UNOS_67 (DF2265/003 )

Chromatogram

EIRORS

A Pre-equi{(TQA) TQA All 25CV 100 Down F1 WASTE

B. Resin-Activation SCB B1 5CvV 100 Down F1 WASTE

1. Equilibration SCA Al3 1ocv 100 Down F1 WASTE

3. Reequilibration SCA Al3 5CvV 100 Down F4 Wash

Gradient, SCA Al3toB1 .

4. ELUTION t0 100% SCB (100%) 6CV 65 Down F2 F2 Fractions

5. Strip TWA A15 2CV 65 Down F5 NE
Regeneration

6. 1M NaOH 1M NaOH Al6 5CvV 65 Upflow F1 WASTE
Regeneration

7. 1M HAC 1M HAc Al7 2CV 65 Upflow F1 WASTE
Regeneration

8. 0.1M NaOH 0.1M NaOH Al18 3cv 65 Upflow F1 WASTE

BUFFER

SCA : Sodium citrate squilibration buffer: 10mM NaCl, 30mM NaCitrate, pH: 7.6 0.2
SCB :Sodium citrate elution buffer: 500mM NadCl, 30mM NaCitrate pH: 7.6 20.2

SCD : Sodium citrate dilution buffer; 80mM NaCitrate, pH: 7.6 £0.2

TOA Equipment buffer (TQRE 1.3 diluted with purified water):1 OmM Tris, 100mM NaAcetate, 85mM NaCi




WO 2019/183290

PCT/US2019/023269
2/94

FIG. 2

YiELD

VWF AG ELISA VWF-Risto
SOP: OR-13-00127 SOP: OR13-00407 ( HNO2 Standaid)

vvvvvvv Amount Total Yield LOAD Yield LOAD
1G]] 14

LoAD 817,10 77 62.916,70 100%
ELUATEPool ssi7 2115 12.302,96 T as0s0 T 0% e 907,45 Toa 436%

oo Bample T Amount ... CHOHCP _ : o Yeeld

Code [a] Lug/mi] Iugl gl - L%
LOAD 817,10 1.70 1391,223 67,7 100% 12008 @ 988528 . 100%
ELUATE Pool 58,17 0,38 22317 246 1.60% 0,071 413 : 0,04%
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1G. 3

VWF_P_UNOS_67 (DF2265/003 )

Silver Stain

VWF_P_UNOS_67 (DF2265/003 )
Western Blot

e

N

1.Mol weight marker

2.Blank

3.WWF_P_UNOS_01 Eluat - Reference
4.VWF_P_UNOS_67 LOAD
5.VWF_P_UNOS_67 Flow through
6.VWF_P_UNOS_67 WASH
7.VWF_P_UNOS_67 Eluate 1

8. VWF_P_UNOS_67 Eluate 2

1. Mol weight marker (Precision plus dual color)
2.Blank

3.vWF_P_UNOS_01 Eluat - Reference
4.vWF_P_UNOS_67 LOAD

5.vWF_P_UNOS_67 Flow through
6.vWF_P_UNOS_67 WASH

7.vWF_P_UNOS_67 Eluate 1

8. VWF_P_UNOS_67 Eluate 2

8% Polyacrylamid gel

SB+DTT Incubation 5min / 100°C. 10min cool down lodacetic amide
treatment

SDS-PAGE : DF.Nr.: 2260/021

8% Polyacrylamid gel

SB+DTT Incubation 5min /100°C. 10min cool down lodacetic amide
treatment Blocking agent : 3% Skim milk in TBS+Tween

1% Antibody : Rabbit anti vWF DAKO Cat. Nr AQ082

2" Antibody : Goat anti Rabbit IgG (H+L) AP Conjugate SIGMA

Cat. Nr A8025

SDS-PAGE : DF.Nr.: 2260/021
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FIG. 4

Example 2and 3
Flow chart { Simplified ) Experimental setup for vWF_UNO-5_04 and 05

s VWEAEWIR Fermentation and conditioning 1

Intermediate parified rviVE ¥ raiNE PP i

high purified,, e-v Wi PP depleted rvWF i
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FIG.5
Example 2: vWF_UNO-S_UPQO_04
CHROMATOGRAMM

-

' Chromatography scheme

(used for example 2 and 3}

Pre—equi (TQA) TQA Al 25CV 100 Down WASTE WASTE
Resin Activation SCB Bl 10cv 100 Down WASTE WASTE
Equilibration SCA A3 1ocv 100 Down WASTE WASTE
Reequilibration SCA A3 1ocv 100 Down F4 Wash
Gradient .
ELUTION SCA to A3Blt° 6Ccv 65 Down F2 FrlalCtlon
10025CR collector
STRIP TWA A4 5CV 65 Down F5 NE
Regeneration
1M NaOH A5 10cv 65 Upfl WASTE WASTE
1M NaOH @ prow
Regeneration
1M HAc 1M HAc A6 5CV 65 Upflow| WASTE WASTE
Regeneration 0.1M
0.1M NaOH NaOH AT locv 65 Upflow| WASTE WASTE
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FIG. 6
BUFFER
Na Citrate Dilution buffer Iwa Puffer
10mM Na Citrate 2M NacCl
pH: 7.574 at 22.7°C pH: 6.452 at 21.9°C
C: 2.56 mS/cm at 22.6°C C: 158.6 mS/cm at 21.8°C
Lot.: Reag RCF 14/047, 08.07.2014 Lot.: Reag_RCF_14/052, 08.07.2014
EXp date: 08.07.2015 EXp date: 08.07.2015
Na Citrate Equilibrationbuffer
10mM NaCl, 30mM Na Citrate,
2mM Citric acid 1M NaoH
pH: 7.559 at 22.9°C Lot.: ORMPSHD14504
C: 7.71 mS/cm at 22.9°C Exp date: 31.08.2014
Lot.: Reag_RCF_l4/O46, 08.07.2014
Exp date: 08.07.2015
Na Citrate Elution buffer
500mM NaCl, 30mM Na Citrate 1M HAc
pH: 7.593 at 21.9 °C Lot.: ORMPESB14501
C: 51.0 mS/cm at 21.8°C Exp date: 20.07.2014
Lot.: Reag RCF 14/048, 08.07.2014
Exp date: 08.07.2015
TQA Buffer (TQB 1:3 diluted with
purified water):
10mM Tris, 100mM Na Acetate, 85mM Nacl | O0.1M NaOH
pH: 6.547 at 22.5°C Lot.: Reag RCF 14/049
C: 15.84 mS/cm at 22.4°C Exp date: 09.07.2015
Lot.: Reag_RCF_l4/051, 09.07.2014
Exp date: 08.07.2015
YiELD
VWF AG ELISA VWF-Risto
SOP: OR-13-00127 SOP; OR13-00407
sample Amount Cone Total Total i Yield LOAD | Risto Total_ L spec.AK.
Code o] [ug/mL] Tug] D] : 4] U/mL] D] - [URistoiU Ag]
LOAD 296,38 51 14.966,18 1.496 62 100,0% N
ELUAT (Pool) 16,00 5140 8.224,00 822,40 55,0% 237 : 378,56 046
"""""" Sample 1 Amount T CHO-HCP Total Purity Yieid | " Conc. Total Yield
Code [a] [ug/ml] [ug] ._Iug/1000U Risto] : [%] [ug/mL] : [ug] [%]
LOAD 296,36 5,28 1563,406 100% 13,039 3.864,12 100%
ELUAT (Pool) 16,00 1,33 21,200 56,003 1,36% 0,564 9,02 0.23% |
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Example 2: vWF_UNO-S_UPO_05

Chromatogram

Ry
R H
S ¢
e

Sy

-

YIELD

VWF AG ELISA

....................... VWE-Rista
SOP: OR-12-00127 SOP: OR12-00407
Sample Amount Conc Total B Total Ausbeute LOAD [ Risto Total spez. Act.
Code Io) g/mL) fug] 1 [ 0] [V Ristoru Ag]
LOAD 302,31 39 11.780,08 1.178,01 100,0%
ELUAT 2 16,00 4430 7.088,00 708,80 80.1% 18,7 314,72 044
Amount > I
lg] [ug/ml] [ug] [ug/1000U Risto] [ug/mL] Iug] [%]
LOAD 302,31 2,76 834,339 D100% 8,801 2.660,69 100%
ELUAT 2 16,00 0,75 12,075 38,367 1,45% 0,416 6,65 0,25%
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FIG. 8

Example 2+3 | vWF_UNQ-S_UPO_04 + vWF_UNO-8_UPQO_05
Silver Stain

y‘f1234567831911121314‘151617181326

}

R

NS e S A

g

1.Mol weight marker
2.Reference HNO2R01

3.Blank
4.vWF_UNOS_UPO_04_LOAD
5.vWF_UNOS_UPO_04_ABS
6.vWF_UNOS_UPG_04_ WASH
7.VWF_UNOS_UPO_04_ELUAT1
8.VWF_UNOS_UPO_04_ELUAT2
9.vWF_UNOS_UPO_04_ELUAT3
10.vWF_UNOS_UPO_04_NE
11.Blank
12.vWF_UNOS_UPO_05_LOAD
13.vWF_UNOS_UPO_05_ABS
14.vWF_UNOS_UPC_05_WASH
15.vWF_UNOS_UPGC_05_ELUAT1
16.vWF_UNOS_UPG_05_ELUAT2
17.WWF_UNOS_UPG_05_ELUAT3
18.vWF_UNOS_UPO_05_NE
19.Blank

20.Blank

NUPAGE 3-8% TrisAcetate Midi Gal {20 well} {(invitrogen CatNo: WG160280X}
Sample treatment with LDS Sample Buffer {Invitrogen Cat NPOQOT § 1h / 37°C blocked with lodacetamide
SDS-PAGE @ DF.Nr.: 2723/010
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FIG. 9

Example 2+3  vWF_UNG-8_UPQ_04 + vWF_UNQO-8_UPQO_05
Western Blot

1 2 3 4 5 8 7 8 9 101 12 13 14 15 18 17 18 13 20

1.Mal weight marker
2. Reference HNO2RO1
3 Blank
45WF_UINCS_UPD 04 LOAD
SVWF_UNGS_UPT_04_ABS
BVWF_UNOS_UPO_04 _WASH
TAWF_UNOS_UPO_04_ELUATL
SNWF_UNOS_UPO_04_ELUAT2
QNWF_UNDS_UPO_04_ELUAT3
10.vWF_UNGS_UPC_04_NE

ni

0S_UPC_05_ABS

14 VWF_UNOS_UPO_05_WASH
15.VWF_UNOS_UPC_05_FLUATL

16.VWF_UNGS_LIPG_05_ELUAT2
17.WWE_LINOS_LPG_05_ELUAT3
18.VWE_NGS_LUPG_05_NE

19
20,81
5DS-PAGE : DF.

r:2721/008

NuPAGE 3-8% TrisAcatate Midi Gel (20 well}
invitrogen CatNo: WG1680280X

5

Sample treatment with LDS Sampie Buifer {Invitrogen Cat NPDOGT § 1h / 37°C blocked with lodacetamide
1st Antibody : Rabbit anti vWF DAKO Cat. Nr AG082

2nd Antibody : Soat anti Rabhbit 1gG (H+L) AP Conjugate SIGMA Cat. Nr A8025

SDS-PAGE : DE.Nr.: 2721/010
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FIG. 10

Example 4; VWF_P_SEC_98 (DF: 2534/019)

. Chromatogramm

SYEP PUFFER i Etwgang Menge | Blowrate Flow Qutfed |

8Y.

Fractions
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Example 4 : vWF_P_SEC_98

YIELD
VWF:Ag VWEF-Risto (SHP Standard )
SOP: OR-13-00127 SOP: OR-13-00407
Amount| Antigen Total RiCoF Total :  spec. Act. Yield

[g] [pg/mL] [bg] [U/mL] [U] : [URisto/UAg] [%]

660 | 24166867 1585000 159 A%ase oot 0%

6,60 2350 15510 140,097 925 0,60 100,0%
ELU1 A10-C1 12,94 290 3752,6 37,239 482 1,28 52,1%
ELU2 C2-D1 9,51 605 5753,55 ; : 31,639 301 : 0,52 o 325%
ELU3 D2-F6 23,77 185 4397,45 439,745 28,4% 1,677 40 : 0,09 i 43%
ELU4 F11-14 24,73 2,78 68,7494 6,87494 0,4% <0,50 <12,365 : <1,80 <1,3%

Sample Amount CHO Total Purity prope ptide Totaal Yield PPIVWF
Code [a] [ng/ml] [ng] %] [1g/1000U Risto] [ug/mi] [ %] [ug/mg VWF]' pg/1000U Risto
ORUFA12016RF 6,60 3 :
LOAD 6,60 12753,46 84172,836 100% 91,03 288,380 1903,308 100% 122,715 2058,431
ELU1 A10-C1 12,94 40,301 521,495 0,62% 1,08 <0,03125 <0,404 <0,02% <0,108 <0,839
ELU2 C2-D1 9,51 167,03 1588,4553 2% 528 0,04320 0,41 0,02% 0,07 1,365
ELU3 D2-F8 23,77 72 12829, 1444 15% 32184 .. 0,04320 1026864 | 005% . 0234 25760

ELU4 F11-4 24,73 229,608

1392,44738 73,16% 20253,957 112612,000
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FIG. 12

Example 4: vWF_P_SEC_98
(DF: 2534/019)

Silver Stain

Example 4: vWF_P_SEC_98
(DF: 2534/019)
Western Blot

1.Mol weight marker

2.Blank

3.r-vWF Reference (ORUFA12016RF)
4. Blank

5.r-vWF SEC LOAD

6.r-vWF SEC Pool 1

7.r-vWF SEC Pool 2

8.r-vWF SEC Pool 3

9.r-vWF SEC Pool 4

1.Mol weight marker

2.Blank

3.r-vWF Reference (ORUFA12016RF)
4. Blank

5.r-vWF SEC LOAD

6.r-vWF SEC Pool 1

7.r-vWF SEC Pool 2

8.r-vWF SEC Pool 3

9.r-vWF SEC Pool 4

8% Polyacrylamid gel
SB+DTT Incubation 5min / 100°C. 10min cool down lodacetic amide
treatment

SDS-PAGE : DF.Nr.: 2485/007

8% Polyacrylamid gel

SB+DTT Incubation 5min /100°C. 10min cool down lodacetic amide
treatment Blocking agent : 3% Skim milk in TBS+Tween

1st Antibody : Rabbit anti vWF DAKO Cat. Nr AQ082

2nd Antibody : Goat anti Rabbit IgG (H+L) AP Conjugate SIGMA

Cat. Nr A8025

SDS-PAGE : DF.Nr.:2485/008
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FIG. 13

Example 5. VWF_P_SEC_52 (DF: 2020/010)

,.Chromatogram

Elut/ '
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FIG. 14

PCT/US2019/023269
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FIG. 15

Example 6: vWF_P_UNOS_02 (DF2202/014)
CEX without Chelator

Chromatogram .

B1

4 ELUTION TEA (100%) 35CV 65 Down F2 Fraction collector

5. STRIP TWA A15 10cv 65 Down F5 NE
Regenera tion

6. o Naok 1M NaOH A16 5cV 85 Upflow F1 WASTE

7. Ref,?ﬂ”ﬁ':m” 1M HAC A7 20V 65 Upflow F1 WASTE
Regeneral tion

3. Vi 0,1M NaOH A18 3cv 65 Upflow F1 WASTE

BUFFER

TQA = 10mh TrisHCH 100mM NaAcetate / 85mM NaCl/ pH 6.5 £0.2

TEA = 100mM NaAcetate 7/ 500mM NaCl/100mbM Glyeine/ 2mi CaCh /pH 7.5 £0.2
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FIG.17

PCT/US2019/023269

Example 7: VWWF_P_SEC_49 (DF: 2000/007)

Chromatogramm

p ELU 2
ELU 1 FER AN ELUa
] kN ELU S

ELU 4

Chromatography scheme

BUFFER Inlet Amount  Flowrate Flowrate Outlet Fractions
[cm/h] [ml/min]
Equilibration SQA A11 2CV 12 0.40 Down F1 WASTE
UF Inject
Sample-Load conc. J 6.60ml 7 0.23 Down F1 WASTE
filt Valve
Isocratic SQA A1 1.5CV 12 0.40 Down | 2 ELU
Elution ’ ) Frac
. ™
Regeneration NaOH B2 0.5CV 12 0.40 Down F1 WASTE
Regeneration SQA A11 0.5CV 12 0.40 Down F1 WASTE
. ™
Regeneration NaOH B2 0.5CV 12 0.40 Down F1 WASTE
Regeneration SQA A11 0.5CV 12 0.40 Down F1 WASTE
. 0,1M
Regeneration NaOH A17 2CV 12 0.40 Down F1 WASTE
Buffer

SQA : 20mM HEPES / 150mM NaCl / ph 7.5 ( DF.Nr.: 1978/015 Page 3 from SQB )
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FIG. 19

Example 8 ; VW_USS_D4 DF3350/002

Chromatogramm

Chromatogramm Zoom Wash and elution

B. Resin-Activation SCB 5CV 100 down WASTE

1. Equilibration SCA 1ocv 100 Down WASTE

3. Reequilibrationon SCA 5Cv 100 Down FT
STEP

4. WASH 40%SCB in SCA 5Cv 65 Down WASH
STEP

5. ELUTION 1 45%SCB in SCA 5Cv 65 Down El

GRADIENT
6. ELUTION 2 45% to 100%SCB in SCA 6CV 65 Down E2
7. Regeneration X X X X X
BUFFER

SCA : Sodium citrate equitibration buffer: 10mMM NaCl, 30mM NaCitrate, pH: 7.8 £0.2
SCB Sodium citrate elution buffer: 300mM Nali, 30mM NaCirate pH 7.6 0.2
SCD ;. Sodium citrate dilution buffer: 80mM NaCitrate, pH: 7.6 20.2
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FIG. 21

Example 8 1 VW_USS_04 DF3350/7002
SDS FAGE Siiver Stain

0 P R B SR B
16 17 18 ‘19 20

T SRS I 8 SN & e o SR I B G IS S
MMy My MM o e e i i 12 e 1 15

N
NN

1.Mol weight marker

2.Blank

3.Reference HNO2RO1

4.Blank

5.MUQ_FT prior SD Treatment
6.CEX_LOAD

7.CEX_FT

8.CEX_VE*

9.CEX_NE*

10.CEX_PE*

11.Blank

12.CEX_WASH

13.Blank

14.CEX_Elution 1 (Product fraction)
15.Blank

16.CEX_Elution 2 (Product fraction)
17.Blank

18.VWF_SEC_Eluate (Reference)
19.Blank

20.Blank

.* Non product relevant samples to collect additional information

NUPAGE 3-8% TrisAcetate Midi Gel {1,0 mm; 20 well, Invitrogen Cat.Nr WE1602B0X)
Sample treatment with LDS Sample Buffer {Invitrogen Cat NPOOOY ) 1h / 37°C blocked with lodacetamide
SDS-PAGE : DF.Nr.: 3214/016
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FIG. 22

Example 8 | VW_USS_04 DF3350/002
SD8 PAGE Multimere pattern 1% agarose Western Blot

1 2 3 4 5 8 7 8 g 10 11 1312 13 14 15

1.Blank

2.Reference HNO2RO1

3.Blank

4.MUQ_FT prior SD Treatment
5.CEX_LOAD

6.Blank

7.CEX_FT

8.CEX_WASH

9.CEX_Elution 1 (Product fraction)
10.CEX_VE*

11.CEX_Elution 2 (Product fraction)
12.CEX_NE*

13.Blank

14.VWF_SEC_Eluate (Reference)
15.Blank

* Non product relevant samples to collect additional information

1% Agarose gel according to SOP VV-0069924

All samples diluted and prepared to approx. 31.3ng vWF/Lane for Agarose gel electrophoresis including lodacetic amide treatment to
block free thiol groups

1" Antibody : Rabbit anti vWF DAKO Cat. Nr A0082  1:1000

2" Antibody : Goat anti Rabbit IgG (H+L) AP Conjugate SIGMA Cat. Nr A8025 1: 2000
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Example 8 1 VW _USS_04 DF3350/002
Wastern Blot
12 3 3 17 18 18 20

8 7 B 9% o112 131

1.Mol weight marker

2.Blank

3.Reference HNO2R01

4.Blank

5.MUQ_FT prior SD Treatment
6.CEX_LOAD

7.CEX_FT

8.CEX_VE*

9.CEX_NE*

10.CEX_PE*

11.Blank

12.CEX_WASH

13.Blank

14.CEX_Elution 1 (Product fraction)
15.Blank

16.CEX_Elution 2 (Product fraction)
17.Blank

18.VWF_SEC_Eluate (Reference)
19.Blank

20.Blank

* Non product relevant samples to collect additional information

NuPAGE 3-8% TrisAcetate Midi Gel (1,0 mm; 20 well, Invitrogen Cat.Nr WG1602BOX)

Sample treatment with LDS Sample Buffer {Invitrogen Cat NFG007 } 1h /37°C blocked with lodacetamide
1t Antibody : Rabbit anti vWF DAKO Cat. Nr AO082

2™ Antibody : Goat anti Rabbit IgG (H+L) AP Conjugate SIGMA Cat. Nr A8025

SDS-PAGE : DF.Nr.: 3314/017
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FIG. 24

Example @ VW _USS_05 DF . Nr.: 3350/003

Chromatogramm

Chromatography scheme

B. Resin-Activation SCB 5CV 100 down WASTE

1 Equilibration SCA 1o0¢cv 100 Down WASTE

3. Reequilibrationon SCA 5CV 100 Down FT

STEP
4. WASH 36%SCB in SCA 5CV 50 Down WASH
GRADIENT .
5. ELUTION 36%SCB to 100% in SCA 8CV 50 Down Fraction 3.5ml
7. Regeneration X X X X X
BUFFER

SCA - Sodium citrate eguilibration buffer 10m NaCl, 30mi Nalitrate, pH. 7.8 20.2

SOB :Sodium citrate elution butfer - 580mM NaCl, 30mM NaCitrale pri: 7.8 0.2

SCI - Sodiurm citrate ditution buffer : 30mA Nacirate, pH: 7.6 £0.2
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FIG. 27

Example 8 1 VW _USS_05 DF.Nr.: 3350/003
SDS FAGE Siiver Stain

1t 2 % & §E B 7 & 8 10 11 i2 13 14 15 15 iy 18 T4 20

. Mol weight marker

Blank

. Reference HNO2RO1

Blank

MUQ_FT prior SD Treatment

. CEX_LOAD

CEX_FT

. CEX_VE*

. CEX_NE*

. CEX_PE*

. Blank

. CEX_WASH

. Blank

. CEX_Elution (Product fraction)
. Blank

. CEX_Elution (Product fraction) 1:5
. Blank

. VWF_SEC_Eluate (Reference)

. Blank

20. Blank

* Non product relevant samples to collect additional information

WWNOUAWN

=
= O

e
WoNOU A WN

NUPAGE 3-8% TrisAcetate Midi Gel

(1,8 mm; 20 well, invitrogen Cat.Nr WE160280X]}

Sample traa LDS Sample Buffer {Invitrogen Cat NPOOOY } 1h / 37°C blocked with lodacetamide
SDS-PAGE | DF.Nr.: 3356/004
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FIG. 28

Example 8 1 VW _USS_05 DF.Nr.: 3350/003
SDS FAGE Multimers pattern 1% agarose Western Blot

1 2 3 4 5 6 7.8 % 10 11 12 13 14 15

1.Blank

2.Reference HNO2RO1

3.Blank

4.MUQ_FT prior SD Treatment
5.CEX_LOAD

6.Blank

7.CEX_FT

8.CEX_WASH

9. CEX_VE*

10.CEX_Elution (Product fraction)
11. CEX_NE*

12.CEX_PE*

13.Blank

14.VWF_SEC_Eluate (Reference)
15.Blank

* Non product relevant samples to collect additional information

1% Agarose gel according to SOP VV-0069924

All samples diluted and prepared to approx. 31.3ng vVWF/Lane for Agarose gel electrophoresis including lodacetic amide treatment to
block free thiol groups

1° Antibody : Rabbit anti vWF DAKO Cat. Nr A0082  1:1000

2" Antibody : Goat anti Rabbit 1gG (H+L) AP Conjugate SIGMA Cat. Nr A8025 1: 2000
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FIG. 29

Example 8 : VW_USS_05 DF.Nr.: 3350/003
Wastern Blot

1 2 3 45 67 8 910 1112 13 14 15 16 17 1% 19 30

1.Mol weight marker

2.Blank

3.Reference HNO2R01

4.Blank

5.MUQ_FT prior SD Treatment
6.CEX_LOAD

7.CEX_FT

8.CEX_VE*

9.CEX_NE*

10.CEX_PE*

11.Blank

12.CEX_WASH

13.Blank

14.CEX_Elution (Product fraction)
15.Blank

16.CEX_Elution (Product fraction) 1:5
17.Blank

18.VWF_SEC_Eluate (Reference)
19.Blank

20.Blank

* Non product relevant samples to collect additional information

NUPAGE 3-8% TrisAcetate Midi Gel (1,0 mm; 20 well, Invitrogen Cat.Nr WG1602BOX)

Sample treatment with LDS Sample Buffer {Invitrogen Cat NFC007 } 1h /37°C blocked with jodacetamide
1 Antibody : Rabbit anti vWF DAKO Cat. Nr AQ082

2™ Antibody : Goat anti Rabbit IgG (H+L) AP Conjugate SIGMA Cat. Nr A8025

SDS-PAGE : DF.Nr.: 3358/004
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FIG. 30
ID Method VWF-PP/VWF VWF-PP/RiICoF | CHO-HCP/VWF
ng/ug Hg/1000Units ng/ug
Antigen/Antigen | Antigen/Activity | Antigen/Antigen
Example 1 Citrate buffer 0.34 455 1.814
Version 1
Example 2 Citrate buffer 1.10 23.83 2578
Version 2
Example 3 Citrate buffer 0.94 21.14 1.704
Version 2
Example 6 Without 163.3 3599 2.073
chelating agent
Example 8 Optimized E1 0.78 E1 54 E1 <515
Gitrate puffer E2 034 E2 19 E2 <198
Example 9 Optimized
fco':f::n*’::;fuf:?g*“"' E 0.62 E 72 E 0035
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FIG. 31

PCT/US2019/023269

DEPLETION FACTOR of product related impurities

ID Method Depletion factor Depletion factor
vWEF-Propeptide CHO-HCP
Load/Eluate Load/Eluate
Example 1 Citrate buffer 2393 62.3
Version 1
Example 2 Citrate buffer 428 73.7
Version 2
Example 3 Citrate buffer 400 69.1
Version 2
Example 6 Without 3.5 12.2
chelating agent
Example 8** Optimized Citrate E1 3957 E1 >56.7
buffer E2 10508 E2 >116.9
Example 9 Optimized Citrate
buffer E 2664 E 1574
Protocol for
manufacturing

** two eluates E1 and E2 represent one final product after pooling

In Example 8 the CHO-HCP value was under the detection limit of 140ng/ml

FIG. 32

Enhanced Size Exclusion Chromatography (SEC)

ID Method VWF-PP/NVWIF VWF-PP/RiCoF | CHO-HCP/VWF
ng/ug Mg/1000Units ng/ug
Antigen/Antigen | Antigen/Activity | Antigen/Antigen
Example 4 Chelator <0.11 <0.84 0.14
Citrate
Example 5 Elevated pH 0.73 8.68 <0.17
FIG. 33
DEPLETION FACTOR of product related impurities
ID Method Depletion factor Depletion factor
vWF-Propeptide | CHO-HCP
Load/Eluate Load/Eluate
Example 4 Chelator >4710 84.3
Citrate
Example 5 Elevated pH 819 >13.3
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FIG. 34

Material
SETUP Detail Remark
COLUMN TMAE 4ml ID 10mm / h = approx. 5cm
Buffer A 50mM TrisHCI + 2mM EDTA | -

+0.1% Tween80 /pH 8.5
Buffer B 50mM TrisHCl + 2mM EDTA | -

+0.1% Tween80 /pH 8.5

+1000mM Nadl
Buffer C 50mM TrisHCl + 2mM Buffer for SD_VI Treatment

EDTA pH 8.5

“ON-COLUMN”

+ 16.6g/kg SD Reagent

[10.54g Triton X100, 3.15g

Polysorbate 80, 2.91g Tri-n-

butyl phosphate]

FIG. 35

Conditioning of the LOAD
Original Conditioning Remark

ORVW16102MUQ-E

25ml

r-vWF MUQ — FT diluted 1:4
in BUFFER A

50mM TrisHCI + 2mM EDTA
+0.1% Tween80 /pH 8.5

Incubation > 120min
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FIG. 36
Chromatography
Chromatography Buffer Buffer Details cv Flow rate | Fraction
1. Activation 2M NaCl 5 0.6ml/min | Waste
2.Equilibration Buffer A 50mM TrisHCl + 2mM 8 0.6ml/min | Waste
EDTA + 0.1% Tween80
/pH 8.5
3. Loading r-vWF MUQ - FT | 50mM TrisHCI + 2mM X 0.6ml/min | FT
diluted 1:4 EDTA + 0.1% Tween80
in Buffer A /pH 8.5
4. Re- Equilibration Buffer A 50mM TrisHCI + 2mM 5 0.6ml/min | FT
EDTA + 0.1% Tween80
/pH 8.5
5. 0n Column SD_VI | Buffer C 50mM TrisHCI + 2mM 10 0.6ml/min | REG_W
EDTA pH 8.5
+SD Reagent
16.6g/kg
6. Re- Equilibration Il | Buffer A 50mM TrisHCI + 2mM 20 0.6ml/min | REG_W
EDTA + 0.1% Tween80
/pH 8.5
7. Elution Gradient 50mM TrisHCI + 2mM 20 0.6ml/min | Fraction -
0% Buffer A to EDTA + 0.1% Tween80 1.5ml
50% Buffer B /pH 8.5
In 20CV +1000mM NacCl in
50mM TrisHCI + 2mM
EDTA + 0.1% Tween80
/pH 8.5
8. Post Elution 50% Buffer B 50mM TrisHCl + 2mM 8 0.6ml/min | Fraction -
EDTA + 0.1% Tween80 1.5ml
/pH 8.5
+1000mM Nacl

CONDITIONS / PARAMETER

LOAD: rvWF_MUQ_FT — Furin processed r-vWF

Buffer + Split conditions: TrisHCI + elevated pH 8.5 + EDTA
Gradient counter: Chloride CI
SD_VI Treatment _ On Column post Wash 1 (Duration ca. 60min )
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plete run (Propeptide depletion)

vWF_TMAE_02 com
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FIG. 48
Buffer ID 1%t generation MFG NE 2" generation small scale Difference / Rationale
. Conductivity
Steps Buffer; Composition ConducthltyImS/cm] at Composition [mS/cm] at
+25°C .
+25°C
Inactivated MUQ-E is I
diluted 1:2 with 60mM Afte:e‘jf'!‘r‘:ézn 2
Inactivated MUQ- After dilution Na-citrate buffer that P L
S/D - } iy ; conductivity of 10
- Eis 1:2 diluted a conductivity of will sets the CAT feed -
Dilution | WFI N 4 —30mS/cm is
buffer with WFI to reach 13-17 mS/cm is to a preferred pH of reached (testin
apHof7.0+0.5 reached 7.5 —8.0 (pH testing g
range rage
6.0-9.0) 5-—40 mS/cm)
100 mM NaOAc, 30 mM Na-Citrate,
CAT 10 mM Tris 2 mM Citric Acid, testing rage Yes/
=65+
PH=6.5+ 0.2 (RT) 6.0-9.0 removal of product
100 mM NaOAc, and process related
100 mM Glycine, impurities
Eﬂi;tnep CEAII' 500 mM Nadl, 47-53 - -
3 mM CaCl2,
pH=7.5+0.2 (RT)
30 mM Na-Citrate,
CAT- 2 mM Citric Acid, testing rage 5 —40
Elu A - - 10 mM NaCl; pH ms/em
CAT testing range
Gradient 6.0-9.0
Elution 30 mM Na-Citrate,
CAT- ) } 500 mM NaCl; pH  |testing rage 5—40
EluB testing range mS/cm
6.0-9.0
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FIG. 49A

OSSN

FIG. 49B
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FIG. 50

RN R

DEN0e
PP AR EE TR RN R VY ¥R TI® ! anes 2, 4, 11, 13, 15, 17: blank
lanes 3: vVWF-Ref HN4AROO
(830 pg/ml; dil 1:55)
lanes 5: VW_USS_05 Load pre S/D
asi i s lanes 6: VW_USS_05 Load after S/D
lanes 7: VW_USS_05 FT
15 lanes 8: VW_USS_05 pre-elution pool
lanes 9: VW_USS_05 post-elution pool
B lanes 10: VW_USS_05 high salt wash
bk ) lanes 12: VW_USS_05 Wash
lanes 14: VW_USS_05 Elution pool
s (dil 1:5)
a7 lanes 16: VW_USS_05 Elution pool
- (dil 1:10)
- SFIXANES | Janes 18: VWF Ref ORVWSEC16070F

(451pg/ml)
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lanes 1, 2, 4, 7, 14: blank
lane 3: ref. Std. Human Plasma
lane 5: VW_USS_05 Load pre S/D
lane 6: VW_USS_05 Load after S/D
lane 8: VW_USS_05FT
lane 9: VW_USS_05 Wash
lane 10: VW_USS_05 pre-elution
lane 11: VW_USS_05 Elution
lane 12: VW_USS_05 post-elution lane
13: VW_USS_05 high salt wash
lane 15: ORVWSEC16070F

(530 pg/ml antigen)
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FIG. 52
r'VWF:Ag Yield %
Run I.D. comment
FT Wash(es) pre-elu | elu | post-elu | High Salt | Total Rec

VW_USS_01 [2.30 0.20 0.02 {415 0.70 0.10 4438
VW USS_ 02 |383 245 nd. 010 nd. 0.05 630 | Wash t‘;ﬂ:‘i‘;‘r‘ft'v'ty
VW_USS 03 [46.8; 152 {112 | 0.70 {7.20| 0.50 0.30 82.0
VW_USS 04 (583} 643 | 935 050 [8.10, 0.60 0.10 83.4
VW_USS 05 (464 7.20 250 {182 1.60 0.30 76.2

FIG. 53

rVWF Risto Co Activity %
Run I.D. : comment
FT | Wash(es) :pre-elu; elu | post-elu | High Salt | Total Rec

VW_USS 01 n.d. n.d. nd. {271, nd. nd. 271
VW USS 02 nd. 525 nd. ind | nd. n.d. 52.5 wash t‘;ﬂ,’:g‘r‘]c“"“y
VW_USS 03 nd. 104 {184 1.10 {129 n.d. nd. 432
VW_USS 04 nd. 463161 nd. {17.1, 1.30 6.00 45.1
VW_USS 05 |n.d. 5.00 240 228! 160 n.d. 31.7

FIG. 54

pro-peptide [ug/mg rVWF:Ag]
Run I.D.
Load FT Wash(es) pre-elu elu post-elu High Salt

VW_USS_01 n.d. n.d. n.d. n.d. 0.10 n.d. n.d.
VW_USS_02 272 747 62.5 n.d. 4.51 n.d. <142
VW_USS_03 388 722 184 | 2.35 0.95 0.60 2.67 <258
VW_USS_04 287 652 242 | 078 0.41 0.34 7.12 24.5
VW_USS_05 299 567 465 4.29 0.62 2.46 19.3




WO 2019/183290 PCT/US2019/023269
51/94
FIG. 55
Run 1.D. pro-peptide [ug PP /1000 U Risto]
Load FT Wash(es) pre-elu elu post-elu High Salt
VW_USS_01 n.d. n.d. n.d. n.d. 2.90 n.d. n.d.
VW_USS_02 3997 29150 429 n.d. 14.8 n.d. <6.25
VW_USS_03 4794 30486 3306 | 17.3 7.89 414 14.6 <6.25
VW_USS_04 3437 30642 40.0 5.40 9.02 1.91 35.98 7.15
VW_USS_05 4392 29026 9927 66.0 7.24 35.43 79.0
FIG. 56
Eluate Pools
Run 1.D. VWF: @ VWF Risto Spec. CHO Ag/ PP/ FVIII act. /
Ag Act. act r'VWF act. rVWF act. r'VWF:Rco
yield [%] vyield [%] [RIU/IU:Ag]{[ug/1000U Risto][ug PP /1000U Risto] [IU/ 1U]
VW_USS_01 41.5 271 0.44 66 2.90 < 0.054
VW_USS 02 | 0.10 n.d. n.d. n.d. 14.8 n.d.
VW_USS 03 | 7.20 12.9 1.45 <7.7 4.14 < 0.021
VW_USS 04 | 8.10 171 1.76 <11.3 1.91 <0.016
VW_USS_05 18.2 228 0.85 <0.41 7.24 0.042
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FIG. 57
o Result run
Test Acceptance criteria VW USS 05
Specific activity: ratio RCo Activity r'VWF / _
fVWF:Ag (ELISA) / 0.7-1.41U/1U 0.85
CHO impurity ratio:
CHO-HCP (ELISA) / RCo Activity 'VWF <21g/1000 U <0.41
FVIII impurity ratio:
(FVIII:Ag (ELISA) / RCo Activity rVWF <25ug/10001U n.d.
pro-r'VWF impurity ratio: <50 pg / 1000 IU nd

pro-rVWF:Ag (ELISA) / RCo Activity 'VWF

'VWF pro-peptide impurity ratio:
r'VWF pro-peptide:Ag (ELISA) / RCo

<2 g /1000 1U

7.24 (1.91in run

Activity rVWF VW_USS_04)
Monosialo: 20 — 35% Area
N-Glycane Profile Disialo 35 — 50% Area n.d.
N-glycan Index 150 - 175
Ratio Sialic Acid / Total Protein (BCA) 60 — 150 nmol/mg n.d.
. o . 0.042 (< 0.016 in run
Ratio FVIII Activity / 'VWF:RCo <0041U/IU VW_USS_04)

'VWF Multimer Analysis

= 15 multimer bands
< 40% multimers larger than
band 15

= 15 multimer bands
< 40% multimers larger than
band 15

Ratio CHO-DNA / 'VWF:RCo Activity

<0.5%g/IU

n.d.
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SEQ ID NO:1

agctcacage
tatctccecece
gagctgtage
gcaccattgt
gcaggggaag

gccagggacce
tttcggaagt

cagttaccte
gaatggcaag
tgtcaatggt
gctgtatcta
ggccaggate
gacctgcggg
agggaccttg
acagtggtgt
gcagaagggc
ccaccctctg
tgctgggggyg
ggagggaatg
tggtatggag
caatgaaatg
ggatgaaggc
ccectcecccgge
gatctgcage
gagctttgac
ttgccaggac
cgctgtgtge
actgaagcat
aggtgaccte
cctgcagatg
cgggaagacc
cccectetggg
ggactgccag
caggttctece
tgccgtcecage
cggcecgegag
cgtgcgegte
gtacctgcag
ggaatgcaat
gaggggggac
gccagaagac
ctgtaccatg
gtctcatcge
cgctgacaac
ggagtgcatg
tgagaacaga
ccctggagaa
ctgcacagac
cttcgacggg
ctgcggcagt
ctcagtgaaa
tgacggggag
gtctggcegg
cctgagcecate
gaattttgat
ccctgtggac
gcctcectggac
ttcetcetgt
cgagccatat

tattgtggtg
agcagtgggg
agacctgatt
ccagcagctg
atgattcctg
ctttgtgcag
gacttcgtca
ctggcagggyg
agagtgagcc
accgtgacac
gaaactgagg
gatggcagcg
ctgtgtggca
accteggacc
gaacgggcat
ctgtgggagc
gtggaccccg
ctggagtgcg
gtgctgtacg
tataggcagt
tgtcaggagc
ctectgcgtygg
acctccctcet
aatgaagaat
aacagatact
cactccttct
accecgcteceg
ggggcaggag
cgcatccagce
gactgggatg
tgcggectgt
ctggcggage
gacctgcaga
gaggaggcgt
ccgctgecect
tgcctgtgeg
gcgtggcgeg
tgcgggaccc
gaggcctgcece
tgcgtgceccca
atcttctcag
agtggagtcc
agcaaaagga
ctgcgggctg
agcatgggct
tgtgtggccc
acagtgaaga
catgtgtgtyg
ctcaaatacc
aaccctggga
tgcaagaaac
gtgaatgtga
tacatcattc
tcecgtggtcece
ggcatccaga
tttgggaact
tcatcccecctg
agaatcctta
ctggatgtct

ggaaagggag
actccacagc

gagcctttge
agtttcccag
ccagatttge
aaggaactcg
acacctttga
gctgccagaa
tctcegtgta
agggggacca
ctgggtacta
gcaactttca
actttaacat
cttatgactt
ctcectecccag
agtgccagcet
agccttttgt
cctgcecectge
gctggaccga
gtgtgtcccc
gatgcgtgga
agagcaccga
ctcgagactg
gtccagggga
tcaccttcag
ccattgtcat
tcaccgteceg
ttgccatgga
atacagtgac
gccgegggag
gtgggaatta
ccecgggtgga
agcagcacag
gcgeggtect
acctgcggaa
gcgcectgge
agccaggccg
cctgcaacct
tggagggctg
aggcccadgtyg
accatcacac
ccggaagctt
gcctatectg
aagggctcga
gtgtctetgg
tggaaaggtg
ttggctgcaa
atgccacgtyg
tgttccecgg
ccttteggat
gggtcaccat
agaggcccat
tgctgcetggg
tgaagcagac
acaatgacct
cctggaaagt
ccacctgcca
ccagtgacgt
gcatttacga
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FIG. 60

ggtggttggt
cectgggcta
agcagctgag
ggaccttgga
cggggtgcetg
cggcaggtca
tgggagcatg
acgctcette
tcttggggaa
aagagtctcc
caagctgtce
agtcctgcectg
ctttgctgaa
tgccaactca
cagctcatge
tctgaagagce
ggccctgtgt
cctectggag
ccacagcgcg
ttgcgccagg
tggctgecage
gtgtccetge
caacacctge
gtgccttgtce
tgggatctgc
tgagactgtc
gctgcctgge
tggccaggac
ggcctcegtg
gctgctggtyg
caatggcaac
ggacttcggg
cgatccctge
gacgtcccec
ctgccgcectac
cagctatgcece
ctgtgagctg
gacctgccgce
cttctgcececece
ceccctgttac
catgtgctac
gctgecctgac
tcggccecec
gtgtaccaaa
ctgcctcectge
tcecetgette
cacttgtgte
ctccacgate
ggagtgccag
cctagtgggyg
cctggtggag
gaaggatgag
caaagcccte
ataccaggag
caccagcagc
gagctcgcag
taacaacatc
cttccaggac
cacctgctcece

ggatgtcaca
cataacagca
agcatggect
gatagccgca
cttgctcectgg
tccacggece
tacagctttg
tcgattattg
ttttttgaca
atgcectatg
ggtgaggcct
tcagacagat
gatgacttta
tgggctctga
aacatctcct
accteggtgt
gagaagactt
tacgeccegga
tgcagcccag
acctgccaga
tgccetgagg
gtgcattccg
atttgccgaa
acaggtcaat
cagtacctge
cagtgtgctg
ctgcacaaca
gtccagctcc
cgcctcaget
aagctgtccce
cagggcgacg
aacgecctgga
gccctcaacce
acattcgagg
gacgtgtgcet
gcggectgeg
aactgcccga
tctetetett
ccagggctct
tatgacggtyg
tgtgaggatg
gctgtcctca
atggtcaagc
acgtgccaga
cccecgggea
catcagggca
tgtecgggacc
ggcatggeccce
tacgttctgg
aataagggat
ggaggagaga
actcactttg
tcegtggtet
aaagtgtgtyg
aacctccaag
tgtgectgaca
atgaagcaga
tgcaacaagc
tgtgagtcca
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gcttgggett 60
agacagtccg 120
agggtgggcg 180
gcccteattt 240
ccctcatttt 300
gatgcagcct 360
cgggatactg 420
gggacttcca 480
tccatttgtt 540
cctccaaagg 600
atggectttgt 660
acttcaacaa 720
tgacccaaga 780
gcagtggaga 840
ctggggaaat 900
ttgcecegetg 960
tgtgtgagtg 1020
cctgtgccca 1080
tgtgcecctge 1140
gcctgeacat 1200
gacagctcct 1260
gaaagcgcta 1320
acagccagtg 1380
cacacttcaa 1440
tggccecggga 1500
atgaccgcga 1560
gccttgtgaa 1620
ccctectgaa 1680
acggggagga 1740
ccgtctatge 1800
acttccttac 1860
agctgcacgg 1920
cgcgcatgac 1980
cctgccatecg 2040
cctgctcgga 2100
cggggagagg 2160
aaggccaggt 2220
acccggatga 2280
acatggatga 2340
agatcttcca 2400
gcttcatgca 2460
gcagtcccct 2520
tggtgtgtcc 2580
actatgacct 2640
tggtcecggca 2700
aggagtatgc 2760
ggaagtggaa 2820
actacctcac 2880
tgcaggatta 2940
gcagccaccce 3000
ttgagctgtt 3060
aggtggtgga 3120
gggaccgcca 3180
gcctgtgtgg 3240
tggaggaaga 3300
ccagaaaagdgt 3360
cgatggtgga 3420
tggtggaccc 3480
ttggggactg 3540
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cgcctgette
ggtgacctgg
gaacgggtat
tcagcaccet
ccctceccaggg
agtgtgtgag
tgaccctgag
ccaggagccg
gtatgtggag
cctggtctte
ggecctttgtyg
cgtggtggag
gtcagagctyg
cagcgaggte
ctcccgeate
tgtccgctac
gccccatgee
cttcgtgetg
ctgtgacctt
tgtgggcecg
ggatgtggcg
caaggagtte
cacggtgctyg
caaaggggac
cactgggctg
ggagcaggcg
gaggctgcct
ggagctggag
cccecgagag
ccecacccte
tggctcctee
catttcaaaa
catcaccacc
tgtggacgte
tgtgcgatac
catcctggte
caacagagtg
gatcttggceca
ccctaccatg
gatttgcatg
ccagtgccac
caactgtgac
agagacctgt
catcgtgace
tcaaaacaag
aaggcagggc
cagtgacatg
catggaagtec
catcttcaca
tgcttcaaag
gctgagggat
gcggccaggg
ccactgccag
cacattctat
cgcctcttat
tttctgtgcet
ccggcactgt
ccctceccagat
cattggtgag
ctgtcagate
cacggccaaa
ccagtgctge
gcctcactgt

tgcgacacca
aggacggcca
gagtgtgagt
gagccactgg
aaaatcctgg
gtggctggee
cactgccaga
ggaggcctgg
gacatctcgg
ctgctggatg
gtggacatga
taccacgacg
cggecgcattg
ttgaaataca
accctgctcce
gtccagggece
aacctcaagc
agcagtgtgg
gcccetgaag
gggctcttgg
ttcgtecctgg
atggaggagg
cagtactcct
atcctgecage
gcecetgeggt
cccaacctgg
ggagacatcc
aggattggct
gcteectgacc
tcceetgeac
agtttcccag
gccaatatag
attgacgtgc
atgcagcggg
ttgacttcag
acggacgtct
acagtgttcc
ggcccagcag
gtcaccttgg
gatgaggatg
accgtgactt
cgggggctga
ggctgeceget
tttgatgggc
gagcaggacc
tgcatgaaat
gaggtgacgg
aacgtttatg
ttcactccac
acgtatggtc
ggcacagtca
cagacgtgcc
gtcectectcet
gccatctgece
gcccacctcet
atgtcatgcc
gatggcaacg
aaagtcatgt
gatggagtcc
tgcacatgcc
gctececcacgt
cccgagtatg
gaacgtggcc

ttgctgecta
cattgtgccce
ggcgctataa
cctgccetgt
atgagetttt
ggcgttttge
tttgccactg
tggtgectcce
aaccgecegtt
gctcctccag
tggagecggcect
gctcececacgce
ccagccaggt
cactgttcca
tgatggeccag
tgaagaagaa
agatccgect
atgagctgga
cccectceetcee
gggtttegac
aaggatcgga
tgattcagcg
acatggtgac
gggtgcgaga
acctctetga
tctacatggt
aggtggtgcc
ggcccaatgce
tggtgctgca
ctgactgcag
cttettattt
ggcctegtct
catggaacgt
agggaggeccc
aaatgcatgg
ctgtggattc
ctattggaat
gcgactccaa
gcaattectt
ggaatgagaa
gccagccaga
ggccttegtg
ggacctgccc
agaatttcaa
tggaggtgat
ccatcgaggt
tgaatgggag
gtgccatcat
aaaacaatga
tgtgtgggat
ccacagactg
agcccatcct
taccactgtt
agcaggacag
gtcggaccaa
caccatctct
tgagctectg
tggaaggcag
agcaccagtt
tcagegggeg
gtggcctgtg
agtgtgtgtg
tccageecac
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tgcccacgtg
ccagagctge
cagctgtgca
gcagtgtgtyg
gcagacctgc
ctcaggaaag
tgatgttgtc
cacagatgce
gcacgatttc
gctgtccgag
gcgcatctcece
ctacatcggg
gaagtatgcg
aatcttcagce
ccaggagccce
gaaggtcatt
catcgagaag
gcagcaaagg
tactctgccce
cetggggcecee
caaaattggt
gatggatgtg
tgtggagtac
gatccgcectac
ccacagctte
caccggaaat
cattggagtg
ccctatceete
gaggtgctgce
ccagcccctg
tgatgaaatg
cactcaggtg
ggtcccggag
cagccaaatc
tgeccaggccg
agtggatgca
tggagatcgc
cgtggtgaag
cctccacaaa
gaggcccggg
tggccagacc
ccctaacage
ctgcgtgtge
gctgactggce
tctececataat
gaagcacagt
actggtctet
gcatgaggtc
gttccaactg
ctgtgatgag
gaaaacactt
ggaggagcag
tgctgaatgce
ttgccaccag
cggggtcetge
ggtctacaac
tggggaccat
ctgtgtcccet
cctggaagcee
gaaggtcaac
tgaagtagcc
tgacccagtg
actgaccaac

tgtgecccagce
gaggagagga
cctgecctgte
gagggctgcec
gttgaccctg
aaagtcacct
aacctcacct
ccggtgagcee
tactgcagca
gctgagtttg
cagaagtggg
ctcaaggacc
ggcagccagg
aagatcgacc
caacggatgt
gtgatcccgg
caggcccctg
gacgagatcg
ccegacatgg
aagaggaact
gaagccgact
ggccaggaca
cccttcageg
cagggcggea
ttggtcagcece
cctgcctcectg
ggccctaatg
atccaggact
tceggagagg
gacgtgatce
aagagtttcg
tcagtgctge
aaagcccatt
ggggatgcect
ggagcctcaa
gcagctgatg
tacgatgcag
ctccagcgaa
ctgtgctctg
gacgtctgga
ttgctgaaga
cagtcccctg
acaggcagct
agctgttcett
ggtgecctgcea
gcccteteeg
gttcettacg
agattcaatc
cagctcagcece
aacggagcca
gttcaggaat
tgtcttgtcee
cacaaggtcc
gagcaagtgt
gttgactgga
cactgtgage
cccteccgaag
gaagaggcct
tgggtccegg
tgcacaacgc
cgcctcecgee
agctgtgacc
cctggcgagt
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atggcaaggt 3600
atctccggga 3660
aagtcacgtg 3720
atgcccactg 3780
aagactgtcc 3840
tgaatcccag 3900
gtgaagcctg 3960
ccaccactct 4020
ggctactgga 4080
aagtgctgaa 4140
tccgegtgge 4200
ggaagcgacc 4260
tggcctccac 4320
gccctgaage 4380
cccggaactt 4440
tgggcattgg 4500
agaacaaggc 4560
ttagctacct 4620
cacaagtcac 4680
ccatggttct 4740
tcaacaggag 4800
gcatccacgt 4860
aggcacagtc 4920
acaggaccaa 4980
agggtgaccg 5040
atgagatcaa 5100
ccaacgtgca 5160
ttgagacgct 5220
ggctgcagat 5280
ttctecctgga 5340
ccaaggcttt 5400
agtatggaag 5460
tgctgagcct 5520
tgggectttgce 5580
aggcggtggt 5640
ccgccaggtc 5700
cccagctacg 5760
tcgaagacct 5820
gatttgttag 5880
ccttgccaga 5940
gtcatcgggt 6000
ttaaagtgga 6060
ccactcggea 6120
atgtcctatt 6180
gccctggagce 6240
tcgagectgcea 6300
tgggtgggaa 6360
accttggtca 6420
ccaagacttt 6480
atgacttcat 6540
ggactgtgca 6600
ccgacagctc 6660
tggctccagce 6720
gtgaggtgat 6780
ggacacctga 6840
atggctgtcc 6900
gctgtttetg 6960
gcactcagtg 7020
accaccagcc 7080
agccctgeccce 7140
agaatgcaga 7200
tgccecccagt 7260
gcagacccaa 7320
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cttcacctge gcctgcagga aggaggagtg caaaagagtg tccccacccect cctgcecccccce 7380
gcaccgtttg cccacccttc ggaagaccca gtgctgtgat gagtatgagt gtgcctgcaa 7440
ctgtgtcaac tccacagtga gctgtcccct tgggtacttg gecctcaactg ccaccaatga 7500
ctgtggctgt accacaacca cctgccttcc cgacaaggtg tgtgtccacc gaagcaccat 7560
ctaccctgtg ggccagttct gggaggaggg ctgcgatgtg tgcacctgceca ccgacatgga 7620
ggatgccgtg atgggcctce gcgtggccca gtgctcccag aagccctgtg aggacagcetg 7680
tcggtcggge ttcacttacg ttctgcatga aggcgagtgc tgtggaaggt gcctgccatc 7740
tgcctgtgag gtggtgactg gcectcaccgeg gggggactcec cagtcttcct ggaagagtgt 7800
cggctccececag tgggcecctcce cggagaaccce ctgcctcatc aatgagtgtg tccgagtgaa 7860
ggaggaggtc tttatacaac aaaggaacgt ctcctgcccc cagctggagg tccctgtctg 7920
cccetcggge tttcecagetga gctgtaagac ctcagecgtge tgcccaaget gtcgetgtga 7980
gcgcatggag gcctgcatge tcaatggcac tgtcattggg cccecgggaaga ctgtgatgat 8040
cgatgtgtgc acgacctgcce gcectgcatggt gecaggtgggg gtcatctctg gattcaaget 8100
ggagtgcagg aagaccacct gcaacccctg ccccctgggt tacaaggaag aaaataacac 8160
aggtgaatgt tgtgggagat gtttgcctac ggcttgcacc attcagctaa gaggaggaca 8220
gatcatgaca ctgaagcgtg atgagacgct ccaggatggc tgtgatactc acttctgcaa 8280
ggtcaatgag agaggagagt acttctggga gaagagggtc acaggctgcce caccctttga 8340
tgaacacaag tgtctggctg agggaggtaa aattatgaaa attccaggca cctgctgtga 8400
cacatgtgag gagcctgagt gcaacgacat cactgccagg ctgcagtatg tcaaggtggg 8460
aagctgtaag tctgaagtag aggtggatat ccactactgc cagggcaaat gtgccagcaa 8520
agccatgtac tccattgaca tcaacgatgt gcaggaccag tgctcecctgct gctctccgac 8580
acggacggag cccatgcagg tggccctgca ctgcaccaat ggctetgttg tgtaccatga 8640
ggttctcaat gccatggagt gcaaatgctc ccccaggaag tgcagcaadgt gaggctgctg 8700
cagctgcatg ggtgcctget gectgecctgec ttggectgat ggccaggcca gagtgctgeco 8760
agtcctctge atgttcectget cttgtgccct tectgagccca caataaaggce tgagctctta 8820
tcttgcaaaa ggc 8833
SEQ ID NO:2
Met Ile Pro Ala Arg Phe Ala Gly Val Leu Leu Leu Ile Leu Pro Gly
1 5 10 15
Thr Leu Cys Ala Glu Gly Thr Arg Gly Arg Ser Ser Thr Ala Arg Cys
20 25 30
Ser Leu Phe Gly Ser Asp Phe Val Asn Thr Phe Asp Gly Ser Met Tyr
35 40 45

Ser Phe Ala Gly Tyr Cys Ser Tyr Leu Leu Ala Gly Gly Cys Gln Lys

50 55 60
Arg Ser Phe Ser Ile Ile Gly Asp Phe Gln Asn Gly Lys Arg Val Ser
65 70 75 80
Leu Ser Val Tyr Leu Gly Glu Phe Phe Asp Ile His Leu Phe Val Asn

85 90 95
Gly Thr Val Thr Gln Gly Asp Gln Arg Val Ser Met Pro Tyr Ala Ser
100 105 110
Lys Leu Glu Thr Glu Ala Gly Tyr Tyr Lys Leu Ser Gly Glu Ala Tyr
115 120 125

Gly Phe Val Ala Arg Ile Asp Gly Ser Gly Asn Phe Gln Val Leu Leu

130 135 140
Ser Asp Arg Tyr Phe Asn Lys Thr Cys Gly Leu Cys Gly Asn Phe Asn
145 150 155 160
Ile Phe Ala Glu Asp Asp Phe Met Thr Gln Glu Gly Thr Leu Thr Ser

165 170 175



Asp

Trp

Gln

Phe

225

Thr

Leu

Trp

Tyr

Ile

305

Glu

Pro

Arg

Asn

Lys

385

Leu

Thr

Thr

Gly

Lys

465

Ser

Leu

WO 2019/183290

Pro

Cys

Lys

210

Ala

Leu

Glu

Thr

Arg

290

Asn

Gly

Cys

Asp

Glu

370

Ser

Leu

Val

Val

Ala

450

Gly

Tyr

Val

Tyr

Glu

195

Gly

Arg

Cys

Tyr

Asp

275

Gln

Glu

Gln

Val

Cys

355

Glu

Phe

Ala

Gln

Arg

435

Gly

Asp

Gly

Lys

Asp

180

Arg

Leu

Cys

Glu

Ala

260

His

Cys

Met

Leu

His

340

Asn

Cys

Arg

Cys

420

Leu

Val

Leu

Glu

Leu
500

Phe

Pro

Trp

His

Cys

245

Arg

Ser

Val

Cys

Leu

325

Ser

Thr

Pro

Asn

Asp

405

Ala

Pro

Ala

Arg

Asp

485

Ser

Ala

Ser

Glu

Pro

230

Ala

Thr

Ala

Ser

Gln

310

Asp

Gly

Cys

Gly

Arg

390

Cys

Asp

Gly

Met

Ile

470

Leu

Pro

Asn

Ser

Gln

215

Leu

Gly

Cys

Cys

Pro

295

Glu

Glu

Lys

Ile

Glu

375

Tyr

Gln

Asp

Leu

Asp

455

Gln

Gln

Val

Ser

Ser

200

Cys

Val

Gly

Ala

Ser

280

Cys

Arg

Gly

Arg

Cys

360

Cys

Phe

Asp

Arg

His

440

Gly

His

Met

Tyr

Trp

185

Cys

Gln

Asp

Leu

Gln

265

Pro

Ala

Cys

Leu

Tyr

345

Arg

Leu

Thr

His

Asp

425

Asn

Gln

Thr

Asp

Ala
505

Ala

Asn

Leu

Pro

Glu

250

Glu

Val

Arg

Val

Cys

330

Pro

Asn

Val

Phe

Ser

410

Ala

Ser

Asp

Val

Trp

490

Gly
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Leu

Ile

Leu

Glu

235

Cys

Gly

Cys

Thr

Asp

315

Val

Pro

Ser

Thr

Ser

395

Phe

Val

Leu

Val

Thr

475

Asp

Lys

Ser

Ser

Lys

220

Pro

Ala

Met

Pro

Cys

300

Gly

Glu

Gly

Gln

Gly

380

Gly

Ser

Cys

Val

Gln

460

Ala

Gly

Thr

Ser

Ser

205

Ser

Phe

Cys

Val

Ala

285

Gln

Cys

Ser

Thr

Trp

365

Gln

Ile

Ile

Thr

Lys

445

Leu

Ser

Arg

Cys

Gly

190

Gly

Thr

Cys

Pro

Leu

270

Gly

Ser

Ser

Thr

Ser

350

Ile

Ser

Cys

Val

Arg

430

Leu

Pro

Val

Gly

Gly
510

Glu

Glu

Ser

Glu

Ala

255

Tyr

Met

Leu

Cys

Glu

335

Leu

Cys

His

Gln

Ile

415

Ser

Lys

Leu

Arg

Arg

495

Leu

Gln

Met

Val

Lys

240

Leu

Gly

Glu

His

Pro

320

Cys

Ser

Ser

Phe

Tyr

400

Glu

Val

His

Leu

Leu

480

Leu

Cys
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Gly

Leu

Gly

545

Asn

Ser

Leu

Cys

Val

625

Gln

Leu

Phe

Cys

Ser

705

Thr

Ser

Met

Glu

Gly

785

Asn

Pro

Arg
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Asn

Ala

530

Asp

Pro

Pro

Arg

Leu

610

Ala

Val

Ser

Cys

Pro

690

Asp

Met

Pro

Val

Cys

770

Cys

Arg

Gly

Lys

Tyr

515

Glu

Cys

Arg

Thr

Asn

595

Cys

Trp

Tyr

Tyr

Pro
675

Cys

His

Ser

Leu

Lys

755

Thr

Val

Cys

Glu

Trp
835

Asn

Pro

Gln

Met

Phe

580

Cys

Gly

Arg

Leu

Pro

660

Pro

Tyr

His

Gly

Ser

740

Leu

Lys

Ser

Glu

Thr

820

Asn

Gly

Arg

Asp

Thr

565

Glu

Arg

Ser

Glu

Gln

645

Asp

Met

Tyr

Thr

Val

725

His

Val

Thr

Gly

Arg

805

Val

Cys

Asn

Val

Leu

550

Arg

Ala

Tyr

Tyr

Pro

630

Cys

Glu

Asp

Asp

Met

710

Pro

Arg

Cys

Cys

Cys

790

Cys

Lys

Thr

Gln

Glu

535

Gln

Phe

Cys

Asp

Ala

615

Gly

Gly

Glu

Glu

Gly

695

Cys

Gly

Ser

Pro

Gln

775

Leu

Pro

Ile

Asp

Gly

520

Asp

Lys

Ser

His

Val

600

Ala

Arg

Thr

Cys

Arg
680

Glu

Tyr

Ser

Lys

Ala

760

Asn

Cys

Cys

Gly

His
840

Asp

Phe

Gln

Glu

Arg

585

Cys

Ala

Cys

Pro

Asn

665

Gly

Ile

Cys

Leu

Arg

745

Asp

Tyr

Pro

Phe

Cys

825

Val

Asp

Gly

His

Glu

570

Ala

Ser

Cys

Glu

Cys

650

Glu

Asp

Phe

Glu

Leu

730

Ser

Asn

Asp

Pro

His

810

Asn

Cys

59/94

Phe

Asn

Ser

555

Ala

Val

Cys

Ala

Leu

635

Asn

Ala

Cys

Gln

Asp

715

Pro

Leu

Leu

Leu

Gly

795

Gln

Thr

Asp

Leu

Ala

540

Asp

Cys

Ser

Ser

Gly

620

Asn

Leu

Cys

Val

Pro

700

Gly

Asp

Ser

Arg

Glu

780

Met

Gly

Cys

Ala

Thr

525

Trp

Pro

Ala

Pro

Asp

605

Arg

Cys

Thr

Leu

Pro
685

Glu

Phe

Ala

Cys

Ala

765

Cys

Val

Lys

Val

Thr
845

Pro

Lys

Cys

Val

Leu

590

Gly

Gly

Pro

Cys

Glu

670

Lys

Asp

Met

Val

Arg

750

Glu

Met

Arg

Glu

Cys

830

Cys

Ser

Leu

Ala

Leu

575

Pro

Arg

Val

Lys

Arg

655

Gly

Ala

Ile

His

Leu

735

Pro

Gly

Ser

His

Tyr

815

Arg

Ser

Gly

His

Leu

560

Thr

Tyr

Glu

Arg

Gly

640

Ser

Cys

Gln

Phe

Cys

720

Ser

Pro

Leu

Met

Glu

800

Ala

Asp

Thr
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WO 2019/183290 PCT/US2019/023269
60/94

Ile Gly Met Ala His Tyr Leu Thr Phe Asp Gly Leu Lys Tyr Leu Phe
850 855 860

Pro Gly Glu Cys Gln Tyr Val Leu Val Gln Asp Tyr Cys Gly Ser Asn
865 870 875 880

Pro Gly Thr Phe Arg Ile Leu Val Gly Asn Lys Gly Cys Ser His Pro
885 890 895

Ser Val Lys Cys Lys Lys Arg Val Thr Ile Leu Val Glu Gly Gly Glu
900 905 910

Ile Glu Leu Phe Asp Gly Glu Val Asn Val Lys Arg Pro Met Lys Asp
915 920 925

Glu Thr His Phe Glu Val Val Glu Ser Gly Arg Tyr Ile Ile Leu Leu
930 935 940

Leu Gly Lys Ala Leu Ser Val Val Trp Asp Arg His Leu Ser Ile Ser
945 950 955 960

Val Val Leu Lys Gln Thr Tyr Gln Glu Lys Val Cys Gly Leu Cys Gly
965 970 975

Asn Phe Asp Gly Ile Gln Asn Asn Asp Leu Thr Ser Ser Asn Leu Gln
980 985 990

Val Glu Glu Asp Pro Val Asp Phe Gly Asn Ser Trp Lys Val Ser Ser
995 1000 1005

Gln Cys Ala Asp Thr Arg Lys Val Pro Leu Asp Ser Ser Pro Ala
1010 1015 1020

Thr Cys His Asn Asn Ile Met Lys Gln Thr Met Val Asp Ser Ser
1025 1030 1035

Cys Arg Ile Leu Thr Ser Asp Val Phe Gln Asp Cys Asn Lys Leu
1040 1045 1050

Val Asp Pro Glu Pro Tyr Leu Asp Val Cys Ile Tyr Asp Thr Cys
1055 1060 1065

Ser Cys Glu Ser Ile Gly Asp Cys Ala Cys Phe Cys Asp Thr Ile
1070 1075 1080

Ala Ala Tyr Ala His Val Cys Ala Gln His Gly Lys Val Val Thr
1085 1090 1095

Trp Arg Thr Ala Thr Leu Cys Pro Gln Ser Cys Glu Glu Arg Asn
1100 1105 1110

Leu Arg Glu Asn Gly Tyr Glu Cys Glu Trp Arg Tyr Asn Ser Cys
1115 1120 1125

Ala Pro Ala Cys Gln Val Thr Cys Gln His Pro Glu Pro Leu Ala
1130 1135 1140

Cys Pro Val Gln Cys Val Glu Gly Cys His Ala His Cys Pro Pro
1145 1150 1155

Gly Lys Ile Leu Asp Glu Leu Leu Gln Thr Cys Val Asp Pro Glu
1160 1165 1170



Asp

Lys

Cys

Pro

Thr

Phe

Ser

Val

Arg

Gly

Ser

Val

Pro

Pro

Lys

Ala

Asn

Arg

Pro

Pro

Met

WO 2019/183290

Cys
1175

Lys
1190
His
1205

Gly
1220

Thr
1235

Tyr
1250

Ser
1265

Val
1280

Val
1295

Leu
1310

Gln
1325

Leu
1340

Glu
1355

Gln
1370

Lys
1385

Asn
1400

Lys
1415

Asp
1430

Pro
1445

Gly
1460

Val
1475

Pro

Val

Cys

Gly

Leu

Cys

Arg

Asp

Ala

Lys

Val

Lys

Ala

Arg

Lys

Leu

Ala

Glu

Pro

Leu

Leu

Val

Thr

Asp

Leu

Tyr

Ser

Leu

Met

Val

Asp

Lys

Tyr

Ser

Met

Lys

Lys

Phe

Ile

Thr

Leu

Asp

Cys

Leu

Val

Val

Val

Arg

Ser

Met

Val

Arg

Tyr

Thr

Arg

Ser

Val

Gln

Val

Val

Leu

Gly

Val

Glu

Asn

Val

Val

Glu

Leu

Glu

Glu

Glu

Lys

Ala

Leu

Ile

Arg

Ile

Ile

Leu

Ser

Pro

Val

Ala

Val
1180

Pro
1195

Asn
1210

Pro
1225

Asp
1240

Leu
1255

Ala
1270

Arg
1285

Tyr
1300

Arg
1315

Gly
1330

Phe
1345

Thr
1360

Asn
1375

Val
1390

Arg
1405

Ser
1420

Tyr
1435

Pro
1450

Ser
1465

Phe
1480

Ala

Ser

Leu

Pro

Ile

Asp

Glu

Leu

His

Pro

Ser

Gln

Leu

Phe

Ile

Leu

Ser

Leu

Asp

Thr

Val

Gly

Asp

Thr

Thr

Ser

Leu

Phe

Arg

Asp

Ser

Gln

Ile

Leu

Val

Pro

Ile

Val

Cys

Met

Leu

Leu

61/94

Arg Arg

Pro Glu

Cys Glu

Asp Ala

Glu Pro

Val Phe

Glu Val

Ile Ser

Gly Ser

Glu Leu

Val Ala

Phe Ser

Leu Met

Arg Tyr

Val Gly

Glu Lys

Asp Glu

Asp Leu

Ala Gln

Gly Pro

Glu Gly

Phe
1185
His
1200

Ala
1215

Pro
1230

Pro
1245

Leu
1260

Leu
1275

Gln
1290
His
1305

Arg
1320

Ser
1335

Lys
1350

Ala
1365

Val
1380

Ile
1395

Gln
1410

Leu
1425

Ala
1440

Val
1455

Lys
1470

Ser
1485

Ala

Cys

Cys

Val

Leu

Leu

Lys

Lys

Ala

Arg

Thr

Ile

Ser

Gln

Gly

Ala

Glu

Pro

Thr

Arg

Asp

Ser

Gln

Gln

Ser

His

Asp

Ala

Trp

Tyr

Ile

Ser

Asp

Gln

Gly

Pro

Pro

Gln

Glu

Val

Asn

Lys

Gly

Ile

Glu

Pro

Asp

Gly

Phe

Val

Ile

Ala

Glu

Arg

Glu

Leu

His

Glu

Gln

Ala

Gly

Ser

Ile
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Gly

Ile

Leu

Ala

Tyr

Leu

Ala

Glu

Val

Pro

Glu

Leu

Leu

Ser

Lys

Tyr

Glu

Gly

Tyr

Ala

Ala

WO 2019/183290

Glu
1490

Gln
1505

Gln
1520

Gln
1535

Gln
1550

Ser
1565

Pro
1580

Ile
1595

Gly
1610

Asn
1625

Ala
1640

Gln
1655

Asp
1670

Tyr
1685

Ala
1700

Gly
1715

Lys
1730

Gly
1745

Leu
1760

Val
1775

Ala
1790

Ala

Arg

Tyr

Ser

Gly

Asp

Asn

Lys

Pro

Ala

Pro

Ile

Val

Phe

Asn

Ser

Ala

Pro

Thr

Val

Ala

Asp

Met

Ser

Lys

Gly

His

Leu

Arg

Asn

Pro

Asp

Pro

Ile

Asp

Ile

Ile

His

Ser

Ser

Ile

Asp

Phe

Asp

Tyr

Gly

Asn

Ser

Val

Leu

Ala

Ile

Leu

Thr

Leu

Glu

Gly

Thr

Leu

Gln

Glu

Leu

Ala

Asn

Val

Met

Asp

Arg

Phe

Tyr

Pro

Asn

Leu

Val

Leu

Leu

Met

Pro

Thr

Leu

Ile

Met

Val

Ala

Arg
1495

Gly
1510

Val
1525

Ile
1540

Thr
1555

Leu
1570

Met
1585

Gly
1600

Val
1615

Ile
1630

Leu
1645

Ser
1660

Leu
1675

Lys
1690

Arg
1705

Ile
1720

Ser
1735

Gly
1750
His
1765

Thr
1780

Arg
1795

Ser

Gln

Thr

Leu

Asn

Val

Val

Asp

Gln

Gln

Gln

Pro

Asp

Ser

Leu

Asp

Leu

Asp

Gly

Asp

Ser

Lys

Asp

Val

Gln

Thr

Ser

Thr

Ile

Glu

Asp

Arg

Ala

Gly

Phe

Thr

Val

Val

Ala

Ala

Val

Asn

62/94

Glu Phe

Ser Ile

Glu Tyr

Arg Val

Gly Leu

Gln Gly

Gly Asn

Gln Val

Leu Glu

Phe Glu

Cys Cys

Pro Asp

Ser Ser

Ala Lys

Gln Val

Pro Trp

Asp Val

Leu Gly

Arg Pro

Ser Val

Arg Val

Met
1500
His
1515

Pro
1530

Arg
1545

Ala
1560

Asp
1575

Pro
1590

Val
1605

Arg
1620

Thr
1635

Ser
1650

Cys
1665

Ser
1680

Ala
1695

Ser
1710

Asn
1725

Met
1740

Phe
1755

Gly
1770

Asp
1785

Thr
1800

Glu

Val

Phe

Glu

Leu

Arg

Ala

Pro

Ile

Leu

Gly

Ser

Phe

Phe

Val

Val

Gln

Ala

Ala

Ser

Val

Glu

Thr

Ser

Ile

Arg

Glu

Ser

Ile

Gly

Pro

Glu

Gln

Pro

Ile

Leu

Val

Arg

Val

Ser

Val

Phe

Val

Val

Glu

Arg

Tyr

Gln

Asp

Gly

Trp

Arg

Gly

Pro

Ala

Ser

Gln

Pro

Glu

Arg

Lys

Asp

Pro
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Ile

Ala

Glu

Lys

Asn

His

His

Ser

Thr

Thr

Val

Asn

Ile

Met

Gly

Val

Asn

Lys

Asp

Leu

Pro

WO 2019/183290

Gly
1805

Gly
1820

Asp
1835

Leu
1850

Glu
1865

Thr
1880

Arg
1895

Gln
1910

Cys
1925

Phe
1940

Leu
1955

Gly
1970

Glu
1985

Glu
2000

Gly
2015

Arg
2030

Asn
2045

Thr
2060

Phe
2075

Val
2090

Glu
2105

Ile

Pro

Leu

Cys

Lys

Val

Val

Ser

Pro

Asp

Phe

Ala

Val

Val

Asn

Phe

Glu

Tyr

Met

Gln

Gln

Gly

Ala

Pro

Ser

Arg

Thr

Asn

Pro

Cys

Gly

Gln

Cys

Lys

Thr

Met

Asn

Phe

Gly

Leu

Glu

Cys

Asp

Gly

Thr

Gly

Pro

Cys

Cys

Val

Val

Gln

Asn

Ser

His

Val

Glu

His

Gln

Leu

Arg

Trp

Leu

Arg

Asp

Met

Phe

Gly

Gln

Asp

Lys

Cys

Asn

Lys

Pro

Ser

Asn

Val

Leu

Leu

Cys

Asp

Thr

Val

Tyr
1810

Ser
1825

Val
1840

Val
1855

Asp
1870

Pro
1885

Arg
1900

Val
1915

Thr
1930

Phe
1945

Glu
1960

Gly
1975

Ala
1990

Gly
2005

Asn
2020

Gly
2035

Gln
2050

Gly
2065

Gly
2080

Val
2095

Pro
2110

Asp

Asn

Thr

Arg

Val

Asp

Gly

Glu

Gly

Lys

Gln

Ala

Leu

Arg

Val

His

Leu

Ile

Thr

Gln

Asp

Ala

Val

Leu

Ile

Trp

Gly

Leu

Glu

Ser

Leu

Asp

Arg

Ser

Leu

Tyr

Ile

Ser

Cys

Val

Arg

Ser

63/94

Ala Gln

Val Lys

Gly Asn

Cys Met

Thr Leu

Gln Thr

Arg Pro

Thr Cys

Ser Thr

Thr Gly

Leu Glu

Gln Gly

Val Glu

Val Ser

Gly Ala

Phe Thr

Pro Lys

Asp Glu

Thr Thr

Pro Gly

Ser His

Leu
1815

Leu
1830

Ser
1845

Asp
1860

Pro
1875

Leu
1890

Ser
1905

Gly
1920

Arg
1935

Ser
1950

Val
1965

Cys
1980

Leu
1995

Val
2010

Ile
2025

Phe
2040

Thr
2055

Asn
2070

Asp
2085

Gln
2100

Cys
2115

Arg

Gln

Phe

Glu

Asp

Leu

Cys

Cys

His

Cys

Ile

Met

His

Pro

Met

Thr

Phe

Gly

Trp

Thr

Gln

Ile

Arg

Leu

Asp

Gln

Lys

Pro

Arg

Ile

Ser

Leu

Lys

Ser

Tyr

His

Pro

Ala

Ala

Lys

Cys

Val

Leu

Ile

His

Gly

Cys

Ser

Asn

Trp

Val

Tyr

His

Ser

Asp

Val

Glu

Gln

Ser

Asn

Thr

Gln

Leu
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Leu

Thr

Val

Gly

Cys

Arg

Glu

Cys

Val

Cys

Thr

Glu

Tyr

Pro

Glu

Lys

Leu

Cys

Thr

Asp

Phe

WO 2019/183290

Leu
2120

Phe
2135

Cys
2150

Val
2165

Pro
2180
His
2195

Gly
2210

Val
2225

Gln
2240

Gln
2255

Gln
2270

Val
2285

Glu
2300
His
2315

Cys
2330

Arg
2345

Arg
2360

Val
2375

Ala
2390

Lys
2405

Trp
2420

Pro

Tyr

Glu

Cys

Pro

Cys

Cys

Pro

His

Ile

Pro

Ala

Cys

Cys

Arg

Val

Lys

Asn

Thr

Val

Glu

Leu

Ala

Val

Val

Ser

Asp

Phe

Glu

Gln

Cys

Cys

Arg

Val

Glu

Pro

Ser

Thr

Ser

Asn

Cys

Glu

Phe

Ile

Ile

Asp

Leu

Gly

Cys

Glu

Phe

Thr

Pro

Leu

Cys

Arg

Asn

Pro

Gln

Thr

Asp

Val

Gly

Ala

Cys

Ala

Trp

Val

Asn

Pro

Ala

Leu

Cys

Thr

Arg

Asp

Gly

Phe

Pro

Cys

Val

Cys

His

Cys

Glu
2125

Gln
2140

Ser
2155

Arg
2170

Tyr
2185

Val
2200

Pro
2215

Cys
2230

Glu
2245

Leu
2260

Ala
2275

Gln
2290

Pro
2305

Leu
2320

Thr
2335

Ser
2350

Cys
2365

Ser
2380

Gly
2395

Arg
2410

Asp
2425

Cys

Gln

Tyr

Thr

Asn

Ser

Asp

Thr

Ala

Ser

Lys

Asn

Val

Gln

Cys

Cys

Asp

Cys

Cys

Ser

Val

His

Asp

Ala

Pro

His

Ser

Lys

Gln

Trp

Gly

Ala

Ala

Ser

Pro

Ala

Pro

Glu

Pro

Thr

Thr

Cys

64/94

Lys Val

Ser Cys

His Leu

Asp Phe

Cys Glu

Cys Gly

Val Met

Cys Ile

Val Pro

Arg Lys

Pro Thr

Asp Gln

Cys Asp

Thr Leu

Cys Arg

Pro His

Tyr Glu

Leu Gly

Thr Thr

Ile Tyr

Thr Cys

Leu
2130
His
2145

Cys
2160

Cys
2175
His
2190

Asp
2205

Leu
2220

Gly
2235

Asp
2250

Val
2265

Cys
2280

Cys
2295

Leu
2310

Thr
2325

Lys
2340

Arg
2355

Cys
2370

Tyr
2385

Thr
2400

Pro
2415

Thr
2430

Ala

Gln

Arg

Ala

Gly

His

Glu

Glu

His

Asn

Gly

Cys

Pro

Asn

Glu

Leu

Ala

Leu

Cys

Val

Asp

Pro

Glu

Thr

Met

Cys

Pro

Gly

Asp

Gln

Cys

Leu

Pro

Pro

Pro

Glu

Pro

Cys

Ala

Leu

Gly

Met

Ala

Gln

Asn

Ser

Pro

Ser

Ser

Gly

Pro

Thr

Cys

Glu

Val

Gly

Cys

Thr

Asn

Ser

Pro

Gln

Glu
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Asp

Cys

Gly

Thr

Gly

Val

Gln

Lys

Ala

Met

Val

Pro

Cys

Gly

Cys

Trp

Cys

Cys

Leu

Asp

Ser

WO 2019/183290

Ala
2435

Glu
2450

Glu
2465

Gly
2480

Ser
2495

Lys
2510

Leu
2525

Thr
2540

Cys
2555

Ile
2570

Ile
2585

Cys
2600

Gly
2615

Gln
2630

Asp
2645

Glu
2660

Leu
2675

Asp
2690
Gln

2705

Ile
2720

Ile

Val

Asp

Cys

Ser

Gln

Glu

Glu

Ser

Met

Asp

Ser

Pro

Arg

Ile

Thr

Lys

Ala

Thr

Tyr

His

Asp

Met

Ser

Cys

Pro

Trp

Glu

Val

Ala

Leu

Val

Gly

Leu

Cys

Met

His

Arg

Glu

Cys

Val

Tyr

Ile

Gly

Cys

Gly

Arg

Glu

Val

Pro

Cys

Asn

Cys

Phe

Gly

Leu

Thr

Phe

Val

Gly

Glu

Lys

Cys

Asn

Leu

Arg

Arg

Gly

Asn

Phe

Val

Cys

Gly

Thr

Lys

Tyr

Pro

Leu

Cys

Thr

Gly

Glu

Val

Gln

Asp

Arg
2440

Ser
2455

Cys
2470

Asp
2485

Pro
2500

Ile
2515

Cys
2530

Pro
2545

Thr
2560

Thr
2575

Leu
2590

Lys
2605

Thr
2620

Lys
2635

Lys
2650

Gly
2665

Lys
2680

Pro
2695
Gly

2710

Gly
2725

Val

Val

Gly

Leu

Ser

Cys

Gln

Pro

Ser

Val

Cys

Glu

Glu

Ala

Arg

Val

Cys

Ile

Glu

Ser

Lys

Gln

Ala

Phe

Pro

Gln

Leu

Gln

Ser

Cys

Ile

Arg

Cys

Glu

Cys

Asp

Asn

Pro

Met

Cys

Cys

Cys

Asp

65/94

Gln Cys

Thr Tyr

Ser Ala

Ser Ser

Ile Asn

Arg Asn

Gly Phe

Arg Cys

Gly Pro

Cys Met

Arg Lys

Asn Asn

Thr Ile

Glu Thr

Glu Arg

Pro Phe

Lys Ile

Asn Asp

Lys Ser

Ala Ser

Gln Cys

Ser
2445

Val
2460

Cys
2475

Trp
2490

Glu
2505

Val
2520

Gln
2535

Glu
2550

Gly
2565

Val
2580

Thr
2595

Thr
2610

Gln
2625

Leu
2640

Gly
2655

Asp
2670

Pro
2685

Ile
2700
Glu

2715

Lys
2730

Ser

Gln

Leu

Glu

Lys

Cys

Ser

Leu

Arg

Lys

Gln

Thr

Gly

Leu

Gln

Glu

Glu

Gly

Thr

Val

Ala

Cys

Lys

His

Val

Ser

Val

Cys

Ser

Met

Thr

Val

Cys

Glu

Arg

Asp

Tyr

His

Thr

Ala

Glu

Met

Cys

Pro

Glu

Val

Val

Arg

Pro

Cys

Glu

Val

Gly

Asn

Cys

Gly

Gly

Phe

Lys

Cys

Arg

Val

Tyr

Ser
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WO 2019/183290
66/94

2735 2740 2745

Pro Thr Arg Thr Glu Pro Met Gln His Cys Thr Asn Gly Ser Val
2750 2755 2760

Val Tyr His Glu Val Leu Asn Ala Met Glu Cys Lys Cys Ser Pro
2765 2770 2775

Arg Lys Cys Ser Lys
2780
SEQ ID NO:3

Ser Leu Ser Cys Arg Pro Pro Met Val Lys Leu Val Cys Pro Ala Asp
1 5 10 15

Asn Leu Arg Ala Glu Gly Leu Glu Cys Thr Lys Thr Cys Gln Asn Tyr
20 25 30

Asp Leu Glu Cys Met Ser Met Gly Cys Val Ser Gly Cys Leu Cys Pro
35 40 45

Pro Gly Met Val Arg His Glu Asn Arg Cys Val Ala Leu Glu Arg Cys
Pro Cys Phe His Gln Gly Lys Glu Tyr Ala Pro Gly Glu Thr Val Lys
65 70 75 80

Ile Gly Cys Asn Thr Cys Val Cys Arg Asp Arg Lys Trp Asn Cys Thr
85 90 95

Asp His Val Cys Asp Ala Thr Cys Ser Thr Ile Gly Met Ala His Tyr
100 105 110

Leu Thr Phe Asp Gly Leu Lys Tyr Leu Phe Pro Gly Glu Cys Gln Tyr
115 120 125

Val Leu Val Gln Asp Tyr Cys Gly Ser Asn Pro Gly Thr Phe Arg Ile
130 135 140

Leu Val Gly Asn Lys Gly Cys Ser His Pro Ser Val Lys Cys Lys Lys
145 150 155 160

Arg Val Thr Ile Leu Val Glu Gly Gly Glu Ile Glu Leu Phe Asp Gly
165 170 175

Glu Val Asn Val Lys Arg Pro Met Lys Asp Glu Thr His Phe Glu Val
180 185 190

Val Glu Ser Gly Arg Tyr Ile Ile Leu Leu Leu Gly Lys Ala Leu Ser
195 200 205

Val Val Trp Asp Arg His Leu Ser Ile Ser Val Val Leu Lys Gln Thr
210 215 220

Tyr Gln Glu Lys Val Cys Gly Leu Cys Gly Asn Phe Asp Gly Ile Gln
225 230 235 240

Asn Asn Asp Leu Thr Ser Ser Asn Leu Gln Val Glu Glu Asp Pro Val
245 250 255
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Asp

Lys

Lys

Phe

305

Cys

Phe

Lys

Glu

Ser

385

Ala

Gly

Cys

Val

Asp

465

Val

Glu

Leu

Glu

Arg

545

Gly

Leu

WO 2019/183290

Phe Gly Asn

Val

Gln

290

Gln

Ile

Cys

Val

Arg

370

Cys

Cys

Lys

Pro

Thr

450

Val

Val

Asp

Asp

Phe

530

Ile

Ser

Arg

Pro

275

Thr

Asp

Tyr

Asp

Val

355

Asn

Ala

Pro

Ile

Val

435

Leu

Val

Pro

Ile

Leu

515

Glu

Ser

His

Arg

260

Leu

Met

Cys

Asp

Thr

340

Thr

Leu

Pro

Val

Leu

420

Cys

Asn

Asn

Pro

Ser

500

Val

Val

Gln

Ala

Ile
580

Ser

Asp

Val

Asn

Thr

325

Ile

Trp

Arg

Ala

Gln

405

Asp

Glu

Pro

Leu

Thr

485

Glu

Phe

Leu

Lys

Tyr

565

Ala

Trp

Ser

Asp

Lys

310

Cys

Ala

Arg

Glu

Cys

390

Cys

Glu

Val

Ser

Thr

470

Asp

Pro

Leu

Lys

Trp

550

Ile

Ser

Lys

Ser

Ser

295

Leu

Ser

Ala

Thr

Asn

375

Gln

Val

Leu

Ala

Asp

455

Cys

Ala

Pro

Leu

Ala

535

Val

Gly

Gln

Val

Pro

280

Ser

Val

Cys

Tyr

Ala

360

Gly

Val

Glu

Leu

Gly

440

Pro

Glu

Pro

Leu

Asp

520

Phe

Arg

Leu

Val

Ser

265

Ala

Cys

Asp

Glu

Ala

345

Thr

Tyr

Thr

Gly

Gln

425

Arg

Glu

Ala

Val

His

505

Gly

Val

Val

Lys

Lys
585

Ser

Thr

Arg

Pro

Ser

330

His

Leu

Glu

Cys

Cys

410

Thr

Arg

His

Cys

Ser

490

Asp

Ser

Val

Ala

Asp

570

Tyr

67/94

Gln

Cys

Ile

Glu

315

Ile

Val

Cys

Cys

Gln

395

His

Cys

Phe

Cys

Gln

475

Pro

Phe

Ser

Asp

Val

555

Arg

Ala

Cys

His

Leu

300

Pro

Gly

Cys

Pro

Glu

380

His

Ala

Val

Ala

Gln

460

Glu

Thr

Tyr

Arg

Met

540

Val

Lys

Gly

Ala

Asn

285

Thr

Tyr

Asp

Ala

Gln

365

Trp

Pro

His

Asp

Ser

445

Ile

Pro

Thr

Cys

Leu

525

Met

Glu

Arg

Ser

Asp

270

Asn

Ser

Leu

Cys

Gln

350

Ser

Arg

Glu

Cys

Pro

430

Gly

Cys

Gly

Leu

Ser

510

Ser

Glu

Tyr

Pro

Gln
590

Thr

Ile

Asp

Asp

Ala

335

His

Cys

Tyr

Pro

Pro

415

Glu

Lys

His

Gly

Tyr

495

Arg

Glu

Arg

His

Ser

575

Val

Arg

Met

Val

Val

320

Cys

Gly

Glu

Asn

Leu

400

Pro

Asp

Lys

Cys

Leu

480

Val

Leu

Ala

Leu

Asp

560

Glu

Ala
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Ser

Ile

Gln

625

Leu

Ala

Lys

Glu

Thr

705

Gly

Ala

Arg

Gln

Val

785

Arg

Leu

Asp

Ala

Ile

865

Trp

Glu

Gln

WO 2019/183290

Thr

Asp

610

Glu

Lys

Asn

Ala

Ile

690

Leu

Val

Phe

Ser

Asp

770

Glu

Val

Ala

Arg

Ser

850

Gly

Pro

Ala

Ile

Ser

595

Arg

Pro

Lys

Leu

Phe

675

Val

Pro

Ser

Val

Lys

755

Ser

Tyr

Arg

Leu

Glu

835

Asp

Val

Asn

Pro

Pro
915

Glu

Pro

Gln

Lys

Lys

660

Val

Ser

Pro

Thr

Leu

740

Glu

Ile

Pro

Glu

Arg

820

Gln

Glu

Gly

Ala

Asp

900

Thr

Val

Glu

Arg

Lys

645

Gln

Leu

Tyr

Asp

Leu

725

Glu

Phe

His

Phe

Ile

805

Tyr

Ala

Ile

Pro

Pro

885

Leu

Leu

Leu

Ala

Met

630

Val

Ile

Ser

Leu

Met

710

Gly

Gly

Met

Val

Ser

790

Arg

Leu

Pro

Lys

Asn

870

Ile

Val

Ser

Lys

Ser

615

Ser

Ile

Arg

Ser

Cys

695

Ala

Pro

Ser

Glu

Thr

775

Glu

Tyr

Ser

Asn

Arg

855

Ala

Leu

Leu

Pro

Tyr

600

Arg

Arg

Val

Leu

Val

680

Asp

Gln

Lys

Asp

Glu

760

Val

Ala

Gln

Asp

Leu

840

Leu

Asn

Ile

Gln

Ala
920

Thr

Ile

Asn

Ile

Ile

665

Asp

Leu

Val

Arg

Lys

745

Val

Leu

Gln

Gly

His

825

Val

Pro

Val

Gln

Arg

905

Pro

Leu

Thr

Phe

Pro

650

Glu

Glu

Ala

Thr

Asn

730

Ile

Ile

Gln

Ser

Gly

810

Ser

Tyr

Gly

Gln

Asp

890

Cys

Asp

68/94

Phe

Leu

Val

635

Val

Lys

Leu

Pro

Val

715

Ser

Gly

Gln

Tyr

Lys

795

Asn

Phe

Met

Asp

Glu

875

Phe

Cys

Cys

Gln

Leu

620

Arg

Gly

Gln

Glu

Glu

700

Gly

Met

Glu

Arg

Ser

780

Gly

Arg

Leu

Val

Ile

860

Leu

Glu

Ser

Ser

Ile

605

Leu

Tyr

Ile

Ala

Gln

685

Ala

Pro

Val

Ala

Met

765

Tyr

Asp

Thr

Val

Thr

845

Gln

Glu

Thr

Gly

Gln
925

Phe

Met

Val

Gly

Pro

670

Gln

Pro

Gly

Leu

Asp

750

Asp

Met

Ile

Asn

Ser

830

Gly

Val

Arg

Leu

Glu

910

Pro

Ser

Ala

Gln

Pro

655

Glu

Arg

Pro

Leu

Asp

735

Phe

Val

Val

Leu

Thr

815

Gln

Asn

Val

Ile

Pro

895

Gly

Leu

Lys

Ser

Gly

640

His

Asn

Asp

Pro

Leu

720

Val

Asn

Gly

Thr

Gln

800

Gly

Gly

Pro

Pro

Gly

880

Arg

Leu

Asp
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Val Ile Leu Leu Leu Asp Gly Ser Ser Ser Phe Pro Ala Ser Tyr Phe
930 935 940

Asp Glu Met Lys Ser Phe Ala Lys Ala Phe Ile Ser Lys Ala Asn Ile
945 950 955 960

Gly Pro Arg Leu Thr Gln Val Ser Val Leu Gln Tyr Gly Ser Ile Thr
965 970 975

Thr Ile Asp Val Pro Trp Asn Val Val Pro Glu Lys Ala His Leu Leu
980 985 990

Ser Leu Val Asp Val Met Gln Arg Glu Gly Gly Pro Ser Gln Ile Gly
995 1000 1005

Asp Ala Leu Gly Phe Ala Val Arg Tyr Leu Thr Ser Glu Met His
1010 1015 1020

Gly Ala Arg Pro Gly Ala Ser Lys Ala Val Val Ile Leu Val Thr
1025 1030 1035

Asp Val Ser Val Asp Ser Val Asp Ala Ala Ala Asp Ala Ala Arg
1040 1045 1050

Ser Asn Arg Val Thr Val Phe Pro Ile Gly Ile Gly Asp Arg Tyr
1055 1060 1065

Asp Ala Ala Gln Leu Arg Ile Leu Ala Gly Pro Ala Gly Asp Ser
1070 1075 1080

Asn Val Val Lys Leu Gln Arg Ile Glu Asp Leu Pro Thr Met Val
1085 1090 1095

Thr Leu Gly Asn Ser Phe Leu His Lys Leu Cys Ser Gly Phe Val
1100 1105 1110

Arg Ile Cys Met Asp Glu Asp Gly Asn Glu Lys Arg Pro Gly Asp
1115 1120 1125

Val Trp Thr Leu Pro Asp Gln Cys His Thr Val Thr Cys Gln Pro
1130 1135 1140

Asp Gly Gln Thr Leu Leu Lys Ser His Arg Val Asn Cys Asp Arg
1145 1150 1155

Gly Leu Arg Pro Ser Cys Pro Asn Ser Gln Ser Pro Val Lys Val
1160 1165 1170

Glu Glu Thr Cys Gly Cys Arg Trp Thr Cys Pro Cys Val Cys Thr
1175 1180 1185

Gly Ser Ser Thr Arg His Ile Val Thr Phe Asp Gly Gln Asn Phe
1190 1195 1200

Lys Leu Thr Gly Ser Cys Ser Tyr Val Leu Phe Gln Asn Lys Glu
1205 1210 1215

Gln Asp Leu Glu Val Ile Leu His Asn Gly Ala Cys Ser Pro Gly
1220 1225 1230

Ala Arg Gln Gly Cys Met Lys Ser Ile Glu Val Lys His Ser Ala
1235 1240 1245



Leu

Arg

Val

His

Leu

Ile

Thr

Gln

Leu

Phe

Ile

Ile

Asp

Leu

Gly

Cys

Glu

Phe

Thr

Pro

Leu

WO 2019/183290

Ser
1250

Leu
1265

Tyr
1280

Ile
1295

Ser
1310

Cys
1325

Val
1340

Arg
1355

Val
1370

Ala
1385

Cys
1400

Ala
1415

Trp
1430

Val
1445

Asn
1460

Pro
1475

Ala
1490

Leu
1505

Cys
1520

Thr
1535

Arg
1550

Val

Val

Gly

Phe

Pro

Asp

Thr

Pro

Pro

Glu

Gln

Ser

Arg

Tyr

Val

Pro

Cys

Glu

Leu

Ala

Gln

Glu

Ser

Ala

Thr

Lys

Glu

Thr

Gly

Asp

Cys

Gln

Tyr

Thr

Asn

Ser

Asp

Thr

Ala

Ser

Lys

Asn

Leu

Val

Ile

Phe

Thr

Asn

Asp

Gln

Ser

His

Asp

Ala

Pro

His

Ser

Lys

Gln

Trp

Gly

Ala

Ala

His

Pro

Met

Thr

Phe

Gly

Trp

Thr

Ser

Lys

Ser

His

Asp

Cys

Cys

Val

Cys

Val

Arg

Pro

Asp

Ser
1255

Tyr
1270
His
1285

Pro
1300

Ala
1315

Ala
1330

Lys
1345

Cys
1360
His
1375

Val
1390

Cys
1405

Leu
1420

Phe
1435

Glu
1450

Gly
1465

Met
1480

Ile
1495

Pro
1510

Lys
1525

Thr
1540

Gln
1555

Asp

Val

Glu

Gln

Ser

Asn

Thr

Gln

Cys

Leu

His

Cys

Cys

His

Asp

Leu

Gly

Asp

Val

Cys

Cys

Met

Gly

Val

Asn

Lys

Asp

Leu

Pro

Gln

Ala

Gln

Arg

Ala

Gly

His

Glu

Glu

His

Asn

Gly

Cys

70/94

Glu Val

Gly Asn

Arg Phe

Asn Glu

Thr Tyr

Phe Met

Val Gln

Ile Leu

Val Leu

Pro Ala

Glu Gln

Thr Asn

Met Ser

Cys Pro

Pro Ser

Gly Ser

Asp Gly

Gln Pro

Cys Thr

Leu Cys

Pro Glu

Thr
1260

Met
1275

Asn
1290

Phe
1305

Gly
1320

Leu
1335

Glu
1350

Glu
1365

Leu
1380

Thr
1395

Val
1410

Gly
1425

Cys
1440

Arg
1455

Glu
1470

Cys
1485

Val
1500

Cys
1515

Thr
1530

Glu
1545

Tyr
1560

Val

Glu

His

Gln

Leu

Arg

Trp

Glu

Leu

Phe

Cys

Val

Pro

His

Gly

Val

Gln

Gln

Gln

Val

Glu

Asn

Val

Leu

Leu

Cys

Asp

Thr

Gln

Pro

Tyr

Glu

Cys

Pro

Cys

Cys

Pro

His

Ile

Pro

Ala

Cys

Gly

Asn

Gly

Gln

Gly

Gly

Val

Cys

Leu

Ala

Val

Val

Ser

Phe

Glu

Gln

Cys

Cys

Arg

Val
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Cys

Arg

Asn

Pro

Gln

Thr

Asp

Val

Gly

Gly

Cys

Gly

Arg

Ala

Lys

Leu

Thr

Cys

Ile

Ile

Cys

WO 2019/183290

Asp
1565

Gly
1580

Phe
1595

Pro
1610

Cys
1625

Val
1640

Cys
1655
His
1670

Cys
1685

Leu
1700

Arg
1715

Arg
1730

Gly
1745

Ser
1760

Glu
1775

Glu
1790

Ser
1805

Met
1820

Asp
1835

Ser
1850

Pro
1865

Pro

Leu

Thr

Ser

Cys

Ser

Gly

Arg

Asp

Arg

Ser

Cys

Asp

Pro

Glu

Val

Ala

Leu

Val

Gly

Leu

Val

Gln

Cys

Cys

Asp

Cys

Cys

Ser

Val

Val

Gly

Leu

Ser

Glu

Val

Pro

Cys

Asn

Cys

Phe

Gly

Ser

Pro

Ala

Pro

Glu

Pro

Thr

Thr

Cys

Ala

Phe

Pro

Gln

Asn

Phe

Val

Cys

Gly

Thr

Lys

Tyr

Cys

Thr

Cys

Pro

Tyr

Leu

Thr

Ile

Thr

Gln

Thr

Ser

Ser

Pro

Ile

Cys

Pro

Thr

Thr

Leu

Lys

Asp
1570

Leu
1585

Arg
1600
His
1615

Glu
1630

Gly
1645

Thr
1660

Tyr
1675

Cys
1690

Cys
1705

Tyr
1720

Ala
1735

Ser
1750

Cys
1765

Gln
1780

Pro
1795

Ser
1810

Val
1825

Cys
1840

Glu
1855

Glu
1870

Leu

Thr

Lys

Arg

Cys

Tyr

Thr

Pro

Thr

Ser

Val

Cys

Trp

Leu

Gln

Ser

Cys

Ile

Arg

Cys

Glu

Pro

Asn

Glu

Leu

Ala

Leu

Cys

Val

Asp

Gln

Leu

Glu

Lys

Ile

Arg

Gly

Arg

Gly

Cys

Arg

Asn

71/94

Pro Val

Pro Gly

Glu Cys

Pro Thr

Cys Asn

Ala Ser

Leu Pro

Gly Gln

Met Glu

Lys Pro

His Glu

Val Val

Ser Val

Asn Glu

Asn Val

Phe Gln

Cys Glu

Pro Gly

Met Val

Lys Thr

Asn Thr

Pro
1575

Glu
1590

Lys
1605

Leu
1620

Cys
1635

Thr
1650

Asp
1665

Phe
1680

Asp
1695

Cys
1710

Gly
1725

Thr
1740

Gly
1755

Cys
1770

Ser
1785

Leu
1800

Arg
1815

Lys
1830

Gln
1845

Thr
1860

Gly
1875

His

Cys

Arg

Arg

Val

Ala

Lys

Trp

Ala

Glu

Glu

Gly

Ser

Val

Cys

Ser

Met

Thr

Val

Cys

Glu

Cys

Arg

Val

Lys

Asn

Thr

Val

Glu

Val

Asp

Cys

Ser

Gln

Arg

Pro

Cys

Glu

Val

Gly

Asn

Cys

Glu

Pro

Ser

Thr

Ser

Asn

Cys

Glu

Met

Ser

Cys

Pro

Trp

Val

Gln

Lys

Ala

Met

Val

Pro

Cys
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Gly

Gln

Asp

Glu

Leu

Asp

Gln

Ile

Ile

Thr

Ser

Ser

WO 2019/183290

Arg
1880

Ile
1895

Thr
1910

Lys
1925

Ala
1940

Thr
1955

Tyr
1870
His
1985

Asp
2000

Arg
2015

Val
2030

Pro
2045

Cys

Met

His

Arg

Glu

Cys

Val

Tyr

Ile

Thr

Val

Arg

Leu

Thr

Phe

Val

Gly

Glu

Lys

Cys

Asn

Glu

Tyr

Lys

Pro

Leu

Cys

Thr

Gly

Glu

Val

Gln

Asp

Pro

His

Cys

Thr

Lys

Lys

Gly

Lys

Pro

Gly

Gly

Val

Met

Glu

Ser

Ala
1885

Arg
1900

Val
1915

Cys
1930

Ile
1945

Glu
1960

Ser
1975

Lys
1990

Gln
2005

Gln
2020

Val
2035

Lys
2050

Cys

Asp

Asn

Pro

Met

Cys

Cys

Cys

Asp

Val

Leu

Thr

Glu

Glu

Pro

Lys

Asn

Lys

Ala

Gln

Ala

Asn

72/94

Ile

Thr

Arg

Phe

Ile

Asp

Ser

Ser

Cys

Leu

Ala

Gln

Leu

Gly

Asp

Pro

Ile

Glu

Lys

Ser

His

Met

Leu
1890

Gln
1905

Glu
1920

Glu
1935

Gly
1950

Thr
1965

Val
1980

Ala
1995

Cys
2010

Cys
2025

Glu
2040

Arg

Asp

Tyr

His

Thr

Ala

Glu

Met

Cys

Thr

Cys

Gly

Gly

Phe

Lys

Cys

Arg

Val

Tyr

Ser

Asn

Lys

Gly

Cys

Trp

Cys

Cys

Leu

Asp

Ser

Pro

Gly

Cys
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FIG. 61

Image original Blot

After 16 Bit convertion and vertical flip

Low
MW

Medium
MW

High MW

Order of samples per lane

LANE SAMPLE Step Overlay Lane 11+12 + 14
1 iSB t“
5 Control: Standard Human Plasma 2:

Dade Behring 2 ﬁ:
3 isB o .
4 iVW_USS_04 L prior SD treatment E
5 VW _USS 04l
6 iSB
7 VW_USS_O4 FT
8 IVW_USS_04W1
9 VW_USS_04 W2
10 VW _USS_04 VE
11 iVW_USS_04E
12 {VW_USS_04 NE
13 iSB
14 2::;’:?;1::;?; (530 ug/ml Pos. Control
15 iSB
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FIG. 62

Image original Blot

After 16 Bit convertion and vertical flip

FEEREE

Low
MW
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MW

High MW

L L

Order of samples per lane

Lane SAMPLE Step Overlay Lane 11+12 + 15
1 iSB
15
2 iSB o
12+
£
3 Kontrolle: Standard Human Plasma % ol
T 7
Dade Behring iy
4 isB i :
*61} 20 300 L 00 Lod TR B0 WY 100 140 1‘,2‘[»{! 9.:;«(‘
5 VW_USS_05 L vor SD Fixe} Posttion
6 IVW_USS 05L
7 SB
8 IVW_USS 05 FT
9 iVW_USS_05W
10 {VW_USS_05 VE
11 VW_USS_05E
12 {VW_USS_05NE
13 {VW_USS_05 PE
14 {SB
15 ORVWSEC16070F {530 ug/ml Pos.
Antigen content) Control
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FIG. 63
RESULTS: EVALUATION
ORVWSEC16070F

VW_USS_04 E

VW_USS_04 NE

Positiv control

Lane Profiles:

et

Lane 14

Band %
SUM Band | Low MW 34,91 32,93 40,86
1-6
SUM Band | Medium 39 33,81 40,27
7-12 MW
SUM Band | High 26,08 33,24 18,87
>12 MW
DF3362/023

VW_USS_05 E

VW_USS_05 NE

ORVWSEC16070F
Positive control

Lane Profiles:

Lane 11 Lane 12 Lane 15
Band % Band % Band %
SUM Band Low MW
1-6 38,39 29,65
SUM Band Medium
7-12 Mw 36,87 36,97
SUM Band High MW
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FIG. 64

A VWF - FVIIl FUSION PROTEIN WHEREIN AN ACTIVE FVIII IS EMBEDDED IN AN VWF MOTIV
VWF 764 to 1336 — FVIII heavy chain 24 to 760 — vWWF 2218 to 2593 — FVIII light chain 1333 to 2351- vWF 2620 to 2813

Number of amino acid is count from 1 — include signal and or propeptide (Source Uniprot)

VWF 2218 to 2593 is a glycosylation rich part with
2223 N-linked (GIcNAc...) asparagine

2290 N-linked (GIcNAc...) asparagine

2298 O-linked (GalNAc...) threonine

2357 N-linked (GIcNACc...) asparagine

2400 N-linked (GICNACc...) asparagine

2546 N-linked (GIcNACc...) asparagine

2585 N-linked (GIcNAc...) asparagine

VWF=

764 770
SLSCRPP

780 790 800
MVKLVCPADN LRAEGLECTK TCQNYDLECM

810 820 830 840 850

SMGCVSGCLC PPGMVRHENR CVALERCPCF HQGKEYAPGE
860 870 880 890
CQDRKWNCTD HVCDATCSTI GMAHYLTFDG LKYLFPGECQ
910 920 930 940
NKGCSHPSVK CKKRVTILVE  GGEIELFDGE
960 970 980 990
THFEVVESGR  YIILLLGKAL SVVWDRHLSI SVVLKQTYQE
1010 1020 1030 1040
GIQNNDLTSS NLQVEEDPVD FGNSWKVSSQ CADTRKVPLD
1060 1070 1080 1090
MKQTMVDSSC RILTSDVFQD CNKLVDPEPY LDVCIYDTCS
1110 1120 1130 1140
CDTIAAYAHV CAQHGKVVTW RTATLCPQSC EERNLRENGY
1160 1170 1180 1190
PACQVTCQHP EPLACPVQCY EGCHAHCPPG KILDELLQTC
1210 1220 1230 1240
VAGRRFASGK KVTLNPSDPE HCQICHCDVV NLTCEACQEP

NPGTFRILVG

TVKIGCNTCV
900
YVLVQDYCGS
950
VNVKRPMKDE
1000
KVCGLCGNFD
1050
SSPATCHNNI
1100
CESIGDCACF
1150
ECEWRYNSCA
1200
VDPEDCPVCE
1250
GGLVVPPTDA

1260 1270 1280 1290 1300
PVSPTTLYVE DISEPPLHDF  YCSRLLDLVF  LLDGSSRLSE AEFEVLKAFV
1310 1320 1330 <vWF1336 FVIII=>24-30 (heavy chain) 40 50
VDMMERLRIS QKWVRVAVVE YHDGSHAYIG LKDRKR YYLGAVE LSWDYMQSDL GELPVDARFP
60 70 80 90 100
PRVPKSFPFN TSVVYKKTLF VEFTDHLFNI AKPRPPWMGL LGPTIQAEVY
110 120 130 140 150
DTVVITLKNM ASHPVSLHAV GVSYWKASEG AEYDDQTSQR EKEDDKVFPG
160 170 180 190 200
GSHTYVWQVL KENGPMASDP LCLTYSYLSH VDLVKDLNSG LIGALLVCRE
210 220 230 240 250
GSLAKEKTQT HKFILLFAV FDEGKSWHSE TKNSLMQDRD AASARAWPKM
260 270 280 290 300
HTVNGYVNRS LPGLIGCHRK SVYWHVIGMG TTPEVHSIFL EGHTFLVRNH
310 320 330 340 350
RQASLEISPI  TFLTAQTLLM DLGQFLLFCH ISSHQHDGME AYVKVDSCPE
360 370 380 390 400
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EPQLRMKNNE EAEDYDDDLT DSEMDVVRFD DDNSPSFIQI RSVAKKHPKT
410 420 430 440 450
VWVHYIAAEEE DWDYAPLVLA PDDRSYKSQY LNNGPQRIGR KYKKVRFMAY
460 470 480 490 500
TDETFKTREA IQHESGILGP LLYGEVGDTL LIFKNQASR PYNIYPHGIT
510 520 530 540 550
DVRPLYSRRL PKGVKHLKDF PILPGEIFKY  KWTVTVEDGP TKSDPRCLTR
560 570 580 590 600
YYSSFVNMER DLASGLIGPL LICYKESVDQ RGNQIMSDKR NVILFSVFDE
610 620 630 640 650
NRSWYLTENI QRFLPNPAGV QLEDPEFQAS NIMHSINGYV FDSLQLSVCL
660 670 680 690 700
HEVAYWYILS IGAQTDFLSV FFSGYTFKHK MVYEDTLTLF PFSGETVFMS
710 720 730 740 750
MENPGLWILG CHNSDFRNRG MTALLKVSSC DKNTGDYYED SYEDISAYLL
<FVII 760 VWF=(2218) VWF2230 VWF2240 VWF2250
SKNNAIEPRS RHC DGNVSSCGDH PSEGCFCPPD KVMLEGSCVP
VWF2260 VWF2270 VWF2280 VWF2290 VWF2300
EEACTQCIGE DGVQHQFLEA VWPDHQPCQI CTCLSGRKVN CTTQPCPTAK
VWF2310 VWF2320 VWF2330 VWF2340 VWF2350
APTCGLCEVA RLRQNADQCC PEYECVCDPV SCDLPPVPHC ERGLQPTLTN
VWF2360 VWF2370 VWF2380 VWF2390 VWF2400
PGECRPNFTC ACRKEECKRV SPPSCPPHRL PTLRKTQCCD EYECACNCVN
VWF2410 VWF2420 VWF2430 VWF2440 VWF2450
STVSCPLGYL ASTATNDCGC TTTTCLPDKV  CVHRSTIYPV  GQFWEEGCDV
VWF2460 VWF2470 VWF2480 VWF2490 VWF2500
CTCTDMEDAV MGLRVAQCSQ KPCEDSCRSG FTYVLHEGEC CGRCLPSACE
VWF2510 VWF2520 VWF2530 VWF2540 VWF2550
VVTGSPRGDS QSSWKSVGSQ WASPENPCLI NECVRVKEEV FIQQRNVSCP
VWF2560 VWF2570 VWF2580 VWF2590 VWF2593
QLEVPVCPSG FQLSCKTSAC CPSCRCERME ACMLNGTVIG PGK
FVII =>(LIGHT CHAIN)
1333 1340 1350
ALKQFRLP  LEETELEKRI
1360 1370 1380 1390 1400
IVDDTSTQWS KNMKHLTPST LTQIDYNEKE  KGAITQSPLS DCLTRSHSIP
1410 1420 1430 1440 1450
QANRSPLPIA  KVSSFPSIRP [IYLTRVLFQD NSSHLPAASY RKKDSGVQES
1460 1470 1480 1490 1500
SHFLQGAKKN NLSLAILTLE  MTGDQREVGS LGTSATNSVT  YKKVENTVLP
1510 1520 1530 1540 1550
KPDLPKTSGK VELLPKVHIY  QKDLFPTETS NGSPGHLDLV EGSLLQGTEG
1560 1570 1580 1590 1600
AIKWNEANRP GKVPFLRVAT ESSAKTPSKL LDPLAWDNHY GTQIPKEEWK
1610 1620 1630 1640 1650
SQEKSPEKTA FKKKDTILSL  NACESNHAIA AINEGQNKPE  IEVTWAKQGR
1660 1670 1680 1690 1700
TERLCSQNPP VLKRHQREIT RTTLQSDQEE IDYDDTISVE MKKEDFDIYD
1710 1720 1730 1740 1750
EDENQSPRSF QKKTRHYFIA AVERLWDYGM SSSPHVLRNR AQSGSVPQFK
1760 1770 1780 1790 1800
KVVFQEFTDG SFTQPLYRGE LNEHLGLLGP YIRAEVEDNI MVTFRNQASR
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1810 1820 1830 1840 1850
PYSFYSSLIS YEEDQRQGAE PRKNFVKPNE TKTYFWKVQH HMAPTKDEFD
1860 1870 1880 1890 1900
CKAWAYFSDV DLEKDVHSGL IGPLLVCHTN TLNPAHGRQV TVQEFALFFT
1910 1920 1930 1940 1950
IFDETKSWYF TENMERNCRA PCNIQMEDPT FKENYRFHAI  NGYIMDTLPG
1960 1970 1980 1990 2000
LVMAQDQRIR WYLLSMGSNE NIHSIHFSGH VFTVRKKEEY KMALYNLYPG
2010 2020 2030 2040 2050
VFETVEMLPSK AGIWRVECL  IGEHLHAGMS TLFLVYSNKC QTPLGMASGH
2060 2070 2080 2090 2100
IRDFQITASG QYGQWAPKLA RLHYSGSINA WSTKEPFSWI KVDLLAPMII
2110 2120 2130 2140 2150
HGIKTQGARQ  KFSSLYISQF IIMYSLDGKK WQTYRGNSTG TLMVFFGNVD
2160 2170 2180 2190 2200
SSGIKHNIFN PPIIARYIRL HPTHYSIRST LRMELMGCDL NSCSMPLGME
2210 2220 2230 2240 2250
SKAISDAQIT ASSYFTNMFA TWSPSKARLH LQGRSNAWRP QVNNPKEWLQ
2260 2270 2280 2290 2300
VDFQKTMKVT GVTTQGVKSL LTSMYVKEFL ISSSQDGHQW TLFFQNGKVK
2310 2320 2330 2340 2350
VFQGNQDSFT PVVNSLDPPL  LTRYLRIHPQ SWVHQIALRM EVLGCEAQDL
2351 <FVIII VWF =2620 2630 2640 2650
Y R KTTCNPCPLG YKEENNTGEC CGRCLPTACT
2660 2670 2680 2690 2700
IQLRGGQIMT LKRDETLQDG CDTHFCKVNE RGEYFWEKRV TGCPPFDEHK
2710 2720 2730 2740 2750
CLAEGGKIMK IPGTCCDTCE EPECNDITAR LQYVKVGSCK SEVEVDIHYC
2760 2770 2780 2790 2800
QGKCASZKs,?g/IY SIDINDVQDQ CSCCSPTRTE PMQVALHCTN GSVVYHEVLN

AMECKCSPRK CSK
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FIG. 65

A VWF-FVIII FUSION PROTEIN WHEREIN THE N -GLYCOSYLATION RICH DOMAIN REPLACES THE FVIII-B-
DOMAIN

FVIII heavy chain 19 to 760 — vVWF 2218 to 2593 — FVIII light chain 1333 to 2351

REMARK 1-19 SIGNAL PEPTIDE

10 20 30 40 50
MQIELSTCFF LCLLRFCFS A TRRYYLGAVE LSWDYMQSDL GELPVDARFP
60 70 80 90 100
PRVPKSFPFN TSVVYKKTLF VEFTDHLFNI AKPRPPWMGL LGPTIQAEVY
110 120 130 140 150
DTVVITLKNM ASHPVSLHAV GVSYWKASEG AEYDDQTSQR EKEDDKVFPG
160 170 180 190 200
GSHTYVWQVL KENGPMASDP LCLTYSYLSH VDLVKDLNSG LIGALLVCRE
210 220 230 240 250
GSLAKEKTQT HKFILLFAV FDEGKSWHSE TKNSLMQDRD AASARAWPKM
260 270 280 290 300
HTVNGYVNRS LPGLIGCHRK SVYWHVIGMG TTPEVHSIFL EGHTFLVRNH
310 320 330 340 350
RQASLEISPI  TFLTAQTLLM DLGQFLLFCH ISSHQHDGME AYVKVDSCPE
360 370 380 390 400
EPQLRMKNNE EAEDYDDDLT DSEMDVVRFD DDNSPSFIQI RSVAKKHPKT
410 420 430 440 450
VWHYIAAEEE DWDYAPLVLA PDDRSYKSQY LNNGPQRIGR KYKKVRFMAY
460 470 480 490 500
TDETFKTREA [IQHESGILGP LLYGEVGDTL LIFKNQASR  PYNIYPHGIT
510 520 530 540 550
DVRPLYSRRL PKGVKHLKDF PILPGEIFKY  KWTVTVEDGP TKSDPRCLTR
560 570 580 590 600
YYSSFVNMER DLASGLIGPL LICYKESVDQ RGNQIMSDKR NVILFSVFDE
610 620 630 640 650
NRSWYLTENI QRFLPNPAGV QLEDPEFQAS NIMHSINGYV FDSLQLSVCL
660 670 680 690 700
HEVAYWYILS IGAQTDFLSV FFSGYTFKHK MVYEDTLTLF PFSGETVFMS
710 720 730 740 750
MENPGLWILG CHNSDFRNRG MTALLKVSSC DKNTGDYYED SYEDISAYLL
<“FVII 760 VWF=(2218) VWF2230 VWF2240 VWF2250

SKNNAIEPRS RHC DGNVSSCGDH PSEGCFCPPD KVMLEGSCVP
VWF2260 VWF2270 VWF2280 VWF2290 VWF2300
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EEACTQCIGE DGVQHQFLEA WVPDHQPCQI CTCLSGRKVN CTTQPCPTAK
VWF2310 VWF2320 VWF2330 VWF2340 VWF2350
APTCGLCEVA RLRQNADQCC PEYECVCDPV SCDLPPVPHC ERGLQPTLTN
VWF2360 VWF2370 VWF2380 VWF2390 VWF2400
PGECRPNFTC ACRKEECKRV SPPSCPPHRL PTLRKTQCCD EYECACNCVN
VWF2410 VWF2420 VWF2430 VWF2440 VWF2450
STVSCPLGYL ASTATNDCGC TTTTCLPDKV  CVHRSTIYPV  GQFWEEGCDV
VWF2460 VWF2470 VWF2480 VWF2490 VWF2500
CTCTDMEDAV MGLRVAQCSQ KPCEDSCRSG FTYVLHEGEC CGRCLPSACE
VWF2510 VWF2520 VWF2530 VWF2540 VWF2550
VVTGSPRGDS QSSWKSVGSQ WASPENPCLI NECVRVKEEV FIQQRNVSCP
VWF2560 VWF2570 VWF2580 VWF2590 VWF2593<<VWF
QLEVPVCPSG FQLSCKTSAC CPSCRCERME ACMLNGTVIG PGK
FVIIl =
1333 1340 1350
ALKQFRLP  LEETELEKRI
1360 1370 1380 1390 1400
IVDDTSTQWS KNMKHLTPST LTQIDYNEKE KGAITQSPLS DCLTRSHSIP
1410 1420 1430 1440 1450
QANRSPLPIA  KVSSFPSIRP [IYLTRVLFQD NSSHLPAASY RKKDSGVQES
1460 1470 1480 1490 1500
SHFLQGAKKN NLSLAILTLE  MTGDQREVGS LGTSATNSVT  YKKVENTVLP
1510 1520 1530 1540 1550
KPDLPKTSGK VELLPKVHIY  QKDLFPTETS NGSPGHLDLV EGSLLQGTEG
1560 1570 1580 1590 1600
AIKWNEANRP GKVPFLRVAT ESSAKTPSKL LDPLAWDNHY GTQIPKEEWK
1610 1620 1630 1640 1650
SQEKSPEKTA FKKKDTILSL  NACESNHAIA  AINEGQNKPE  IEVTWAKQGR
1660 1670 1680 1690 1700
TERLCSQNPP VLKRHQREIT RTTLQSDQEE IDYDDTISVE MKKEDFDIYD
1710 1720 1730 1740 1750
EDENQSPRSF QKKTRHYFIA AVERLWDYGM SSSPHVLRNR AQSGSVPQFK
1760 1770 1780 1790 1800
KVVFQEFTDG SFTQPLYRGE LNEHLGLLGP YIRAEVEDNI MVTFRNQASR
1810 1820 1830 1840 1850
PYSFYSSLIS YEEDQRQGAE PRKNFVKPNE TKTYFWKVQH HMAPTKDEFD
1860 1870 1880 1890 1900
CKAWAYFSDV DLEKDVHSGL IGPLLVCHTN TLNPAHGRQV TVQEFALFFT
1910 1920 1930 1940 1950
IFDETKSWYF TENMERNCRA PCNIQMEDPT FKENYRFHAI  NGYIMDTLPG
1960 1970 1980 1990 2000
LVMAQDQRIR WYLLSMGSNE NIHSIHFSGH VFTVRKKEEY KMALYNLYPG
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2010 2020 2030
VFETVEMLPSK AGIWRVECL IGEHLHAGMS
2060 2070 2080
IRDFQITASG QYGQWAPKLA RLHYSGSINA
2110 2120 2130
HGIKTQGARQ  KFSSLYISQF  IIMYSLDGKK
2160 2170 2180
SSGIKHNIFN PPIIARYIRL HPTHYSIRST
2210 2220 2230
SKAISDAQIT ASSYFTNMFA TWSPSKARLH
2260 2270 2280
VDFQKTMKVT GVTTQGVKSL LTSMYVKEFL
2310 2320 2330
VFQGNQDSFT PVVNSLDPPL  LTRYLRIHPQ

2351 @FVII
Y

81/94

2040
TLFLVYSNKC
2090
WSTKEPFSWI
2140
WQTYRGNSTG
2190
LRMELMGCDL NSCSMPLGME
2240 2250
LQGRSNAWRP QVNNPKEWLQ
2290 2300
ISSSQDGHQW  TLFFQNGKVK
2340 2350
SVWVHQIALRM EVLGCEAQDL

2050
QTPLGMASGH
2100
KVDLLAPMII
2150
TLMVFFGNVD
2200
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FIG. 66
| R Composition pH Purpose { Remark
1. Elmb X afe 7.6 | Diludion buffer
1.2
2. SEmid Na-Clral, 1%0meM Mald 7.5 | Equilibration and wash buffer
0.2 | for =WF-Fropeptide depletion
3| 30mb Na-Ciral 180mM Nall, 15 | Walb, Buffer
+ 30 W On coluwrnn 25g8%kg (2 | Potential buffer for inactivation of lipid
1800 Polysorbate 84 anveloped viruses on oolumnden resin
3.5g DMSO
3.5g TnBP
4 S5Bmbd Glycine 55 | Buffer exchange equithration buffer
18w Taurine 0.2
108% Sucyose
£.1% Polysorbate 88
5 | 50mid Glycine 7.4 | Bre_formulation Buffer +
1imdd Tausdne (.2 | FYilt Con budfer {addifion}
5% fwhwSucrose
B%wlw) B-Wannitol
1% Folysorbale B8
2mdd CaCld
158wl NaCt
&. Slmhd Ghycine 74 | Blution buffer
18mid Tawine #3323
5% fwiwiSucroge
Seiiwt B-Mannital
8.1% Polysoerbate 88
2w Cal2
£00mM NaCl
7. E0mid Ghycine T4 | Formulalion Adiustment buffer
10mihd Tavrine 2
5% fwiwBuoroee
5ReHwiw) B-Mannitol
.1% Folysorbate 80
2mid CaCl2
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FIG. 67
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FIG. 68
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LOAT K 58.2 12786.5 108.6% =3 <48.33 -
FT/WASHY 248.85 18.85 4854.5 SHE% =§.2 <48.78 -
Elution 2888 38.5 232484 18.2% 3428 §58.81 168.8%
BDE 14823 24.2 240844 8.8% B.14 87853 SB.8%

LDAD 23184 16.4 : 35

FT{WASHAY 248.35 .48 238444 Si0% 744 177.60
Elution 28.88 8,088 258 BB % A8 148
EDS 118,33 8014 2.3% §.08% <39 <$

LOAD 231.64 4.58 114,58 106.9% 4388 <3.8Uimg
FY {WASHA 248.85 23 57.26 B8% 11.78 <30
Elurticns 28,88 T.3F 34285 #1.0% 81.65 435.81mg |
BDS 118,23 1.IF 2104 HLEN 8762 403.0mg
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FIG. 69

Silver Stain

m-:m FF O TT o P o T TE P
4 & 7 8 $ 10 Iy 12 13 14 15

= I¥y

~ - VWF
rFVIE he + B domain

rEVE extended light chain
srEVRELEht chain

1.Mol weight marker 11.Eluate diluted to BDS
2.Reference 12.FVIlI-Con-buffer
3.LOAD 13 to 15.Blank

4.Flow through

5.WSD

6.Wash 2

7.Wash 3 (Buffer exchange)
8.FVIIl-Con

9.Wash 4

10.Eluate

NuPAGE 7 % Tris-Acetate Gel 1.0mm. 15 well Invitrogen Cat.Nr.: EAO3555BOX

Tris Acetate Running Buffer. Invitrogen. Cat.Nr.:LA0O41

Sample dilution 1:2 in SB+DTT Incubation approx. 1h minat 37°C. lodacetamide treatment 20ul (750mM)/100ul
SDS-PAGE : DFM07333
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K18 Composition pH Purpose | Remark
ER G0l NaClicate. 7.6 | Dilulion buffer
.2
2. 30mhd Na-Chrat 7.5 | Equilibraten and wash buffer
168l Mat +#.2 | for 2"WF-Propeplide depletion
3 1img CHP_NAMA Ga271-2bmg 75 | Gytidine-57 ghospho-M-
LQEE{' S BY 7777 dissohved in 154293:} +0H.2 §§%fﬁiﬁ§§§§mf g‘aggd sodin sal
S0 MNa-Ciat, 1800 Nall Reagent A
4 | 05U alpha 2.5 Slalvivansferasg in T.5 | alpha 2.6 Slalvivensferase.
+0mhd Na-Clrat, 180mM Nall 0.2 | Reagent B
5 S0mhd HEPES 5.0 | Pre shgion buffer
158000 Mall 0.2
& Simld HEPES 7.5 | Blution buffer
SO0l Watl +#.2
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FIG. 71

Chromatography scheme

Eqbdmaimn A0mbd Ha-Citral, 1St Malt pH TS §3ilh »."m'ﬂe

Sampie ; 29y i e o - a7 i ket
appheation SALKGE-FT cilifed 1.2 with Dieffon buffer SOrb NaCsrate, pH- 7.6 232 190cmth X FTAR
VaSH 1

Ra- 3ol Wa-Citral, 10mh8 NaCL oH 7.5 z FTAN
aquiinrsien

’\@‘\ AL Ball pH 7.5 a W2
K4 in

Or cohwmn Sk dia- cm'a‘l 180mA M PHT.S and T .

2.8 50% Pumg B ol2 8 smidhansfemze il 25zl W A

talyisth 30mbs Na-Citrat, 180mdd HaCl pH 7.
JWARHD | Aredd Ha-Gilral 1800 Mtk pHL T 2 w3
WEAEH & Sirahd HEPES, 15fmah] Nall, ph 63 £ W
Elstion SOMR HEPES, Sherdd Ball pH TS Gl FlUATE
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FIG. 72
YicLD
\ s;\\\ \\\\
LOAD 228.02 0.8 11437 1Dﬂ % 13 25 3158,18 100%
E 34.84 46.4 4617 14.4% <{.006 <247.75 <{1.01%

YIELD SIALYLATION
L e

E 34.54 X X
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FIG. 73

Ina 3T Jodacerantds treatment 3o (7S0mAL SR
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FIG. 74
Np Composition gH Purpose /| Remark
1| S Naldae 76 | Dilution bufter
0.2

2. S0m Ma-Gilrat 7.5 | Eguilibration and wash buffer
1800kd Nadl 0.2 | for rwWF-Propeplide depletion

3. | 14mg CMP_KANA CB271-25mg 75 | Cylidine-5' -monophosphoN-
LotNp SLBW 7777 dissoived in 1241.57g 2 | geehinenraminis acis sodium sak
: Na-Cival, 1800 Mact Heagent A

4 154 alpha 2.6 ‘ﬁi‘z‘i‘{ﬁﬁ!ﬁ%ﬁkf EENFA B 7.5 | slpha 2.6 Jakliansferass
\,{:m§  Na-Cittal. 180mM Magi 33.2 | ReagentB

5. bﬂmhﬁ HEPES 6.0 | Pre_elulion bufter
1800k MaGl 0.2

5. 50mbs BEPES 7.5 | Blutton  buffer
SO Nadd 0.2
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FIG. 75

Chromatography scheme

oA

e 1 Al Re-Cilvat, 10mM Nal! Waste i3
SIUG-FT diwted 2 with Distion buffer S0wibd Natdrste, pi 7.8 202 400amet: ® FTEYY
F0ms Na-Citrat, 10mM Wali pR 7.8 HHamd 3 FTay

Sfomh 10 Wa
IEamith 18 Si&

2 W3

& bk
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FIG. 76
Yieln
- e R NS TR S
& AT T 1IN \\ N
LQAD 3(2 15 57.40 1?%? 41 mum ‘13 o8 3'&55 14 168%
E 56.85 1.70 85.65 0.5% <0.866 =218,75 <0.01%

YiELD SIALYLATION
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FIG. 77

Sitwer Stain DEMOT247

1. %ol weigh smares 1 vo 15 Bienk
2 Belerence

204D

& Flow through,\Washil
5. Wash 2

5.5

7 Wash 3

Biash &

23 1.0mm. 15 welt Inwiteogen {33,

T Acetate Runaing Suffer. fnvitrogen. CatMr La0041

. =

Sample giwtion 2 in5B+DTT incubstion appron hat 37°C. ipdegetaite treatment 20 (754

SO5-PAGE [ DFMOT24T
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FIG. 78

Run Nr. VW_USS_08
Emf-File
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