WO 2023/177836

1/61

100

Prepare a Sample Buffer L 101
Including the Analyte

\

PCT/US2023/015446

Separate Charge Variants Within the
Sample Buffer Using Capillary
Isoelectric Focusing

~102

\

Incubate Separated Charge Variants
in the Presence of a Detection
Antibody

~103

y

Quantify a Relative Abundance of
Charge Variants Based on a Signal
That Corresponds to the Detection

Antibody

~104

FIG. 1



WO 2023/177836

2/61

150

PCT/US2023/015446

Within the Analyte

Reduce and Denature Polypeptides

~151

\

the Reduced and Denatured

Polypeptides

Prepare a Sample Buffer Including

~152

\

Separate Charge Variants Within the

Sample Buffer Using Capillary
Isoelectric Focusing

~153

y

Incubate Separated Charge Variants

in the Presence of a Detection
Antibody

154

\

Quantify a Relative Abundance of
Charge Variants Based on a Signal
That Corresponds to the Detection

Antibody

~155

FIG. 2



WO 2023/177836

PCT/US2023/015446
3/61

200

Immobilize Separated Charge Variants Within Capillary [~201

\
Incubate Immobilized Charge Variants in a Blocking Buffer

~202
\
Incubate Immobilized Charge Variants in a Detection Antibody

~203

\
Incubate Immobilized Cha

Detection Antibodies i

rge Variants Conjugated to L 204
n a Reporter Molecule

y
Introduce a Detection Agent Into Capillary

~205

Y
Based on Signals Generated by the Interaction of the Detection
Agent and the Reporter Molecule, Calculate an Isoelectric

Point Corresponding to Each Charge Variant and a Peak Area 206
Corresponding to Each Charge Variant

\
Based on the calculated Peak Areas, Determine a L 207
Relative Abundance of Each Charge Variant

FIG. 3




PCT/US2023/015446

WO 2023/177836
4/61

06
82 304
£< 04-
2E ] 303 pl 8.40
S o 0.24 pl585 302 305
@ _ 301
<& A ~ /\
~— 0.0

556 60 65 70 75 80 85 90
Isoelectric Point (pH Units)

FIG. 4A

©
~

312 pl 8.40

pl 5.85
NS A

T !

60 65 70 75 80 85 90
Isoelectric Point (pH Units)

FIG. 4B

©
()
|

Absorbance
(280 nm, AU)

©
o

v
(3



PCT/US2023/015446

WO 2023/177836

5/61

v Ol

(suun Hd) 1104 01108]90S|

70€ ~

€0g

-000°+

-000°C

-000°€

000y

-000°G

2ou8osaUIWLINWBYD



WO 2023/177836

PCT/US2023/015446
6/61

K*2]
OO
S
S &
o
8 —_—
et w
=
| o
[ap}
B\ ~ I 0O
© T
o
S — N
o & - €
T o n
o
o a
= s O
™ 5 e
[&)
o) Q
o LL
(@]
0
-
™
(o8]
FLO
F<t
o o o o o
(o] Q O (e
e 0] © <t (aV]

9oUS0SsaUILIN|IWBYD



PCT/US2023/015446

WO 2023/177836
7/61

Absorbance

S 0.4
= 324
3
o 0.2 323
2 4.65 322 305 Op0
j\ 321
0.0-
4.0 5.0 6.0 7.0 8.0 9.0
Isoelectric Point (pH Units)
0.3-
q) _ .
2 2 o] 332
€< 02
o & ]
25 0.1-
gg\.li ] 4.65 331 Sf)i 8.40
0.0- A ]
4.0 50 6.0 7.0 8.0 9.0

Isoelectric Point (pH Units)

FIG. 5B



PCT/US2023/015446

WO 2023/177836

8/61

QG Ol

(siun Hd) juiod 21109]00s|

Gee

1£4%a"

-000°}

-000°C

-000°€

-000'y

-000°G

-000'9

9ousosaUIWN|IWaYD



PCT/US2023/015446

WO 2023/177836

9/61

ads Ol

(syun Hd) w04 2u109190S|

L 9

Gee

Y2e~A

q

£ct

G,

¢ct

cEE~—

002

-00¥

009

008

-000'L

-002'}

-00¥' L

2ous9sBUIWN|IWBYD



WO 2023/177836 PCT/US2023/015446
10/61

FIG. 6A

\
S
Isoelectric Point (pH Units)

Jolofelolelololololololofof ool Yol w]

(NV ‘wu 0gg) soueglosqy



WO 2023/177836 PCT/US2023/015446
11/61

(’H\\K -OaQ

FIG. 6B

Isoelectric Point (pH Units)

(NV ‘wu 0gg) soueglosqy



PCT/US2023/015446

WO 2023/177836

12/61

09 Ol

(siun Hd) juiod 21109]00s|

epE~

-000°t

-000°C

-000°€

-000'y

-000°G

-000'9

9ousosaUIWN|IWaYD



PCT/US2023/015446
13/61

WO 2023/177836

V. Old

(siun Hd) ui0d 21108[90S]

00b G6 06 g8 08 G/ 0L §9 09  G§
~00°0
0s61d -
poe -G2'0
0G0

(NY ‘wu 082)
aoueqgiosqy



PCT/US2023/015446

WO 2023/177836

14/61

d/ ‘©ld

(siun Hd) Jui0d 01109190S|

: L 9
N\ 7 N - 5 ~N -O
J mwm \ FMm
43 ,._ 1002
L ’ ¢
| P ohe 29g 98 00t
| 009
2LE~]
1008
000"}
002"}
p9e~ _~£9€

2ousosaUIWN|IWBYD



PCT/US2023/015446

WO 2023/177836

15/61

V8 Old

(shun Hd) ulod 01108[90S|

¢c’6

4%

-0°0

-0

¢0

¢d’6

143"

-0°0

-1°0

¢0

(NV ‘wu pgg) souegqiosqy



PCT/US2023/015446

WO 2023/177836

16/61

d8 ‘Old

(siun Hd) juiod 21109]00s|
8 L 9 g 14

-000°G1

!
0000}
|
~_

-000°02

8ou8dsaUIWINjIWaYD



WO 2023/177836

Absorbance (280 nm, AU)

Chemiluminescence

17/61

PCT/US2023/015446

0.554
0.50+
0.45+
0.404
0.354
0.30+
0.25+
0.20+
0.154
0.104
0.05+
0.00+

393
395
n 392
396
391—0) A

-394

500 550 6.00 6.50 7.00 7.50 8.00 850 9.00 9.50

Isoelectric Point (pH Units)

FIG. 9A

18000;
150002
12000;
9000;
6000;
30002

393

392

391

0.00

-394

395
396
0

6.50

6.75

7.00

7.25

7.50

775

Isoelectric Point (pH Units)

FIG. 9B

8.00



WO 2023/177836 PCT/US2023/015446
18/61

80

% Peak Area




WO 2023/177836 PCT/US2023/015446
19/61
16000-
12000+ ,
8 o000 im-406
g 40007 4@\ 402 | 4042 | 407 408
o]
?'-"‘E- 12000-_ 406
gg 8000- 403
4000+ 401 400 | \404
0_ | T T T T T T T |
5.5 6.0 6.5 7.0 7.5 8.0
Isoelectric Point (pH Units)
15000-
& 10000- 413
) :
g 50007 411 4
£ ' S
E O —
-2 J
€ 10000- 413
@ |
Ko
O 80007 at1 4qp
O— I T I T I
4.2 4.5 4.8

Isoelectric Point (pH Units)

FIG. 10B



WO 2023/177836 PCT/US2023/015446

Chemiluminescence

20/61
6000 -
& 4000- 424
c J
[€)]
O -
2 2000_ 401 422 423 425
£ ) ﬁ_& KJ <
E ]
‘T 40004 424
§ 2000- 423
_ 421 422 757 | 425
40 45 50 55 60 65 7.0 75 80 85
Isoelectric Point (pH Units)
3000
2000—_ 432
0
2000- .
: 432
1000+ 431
; :

40 45 50 55 60 65 70 75 80 85
Isoelectric Point (pH Units)

FIG. 11B



WO 2023/177836

% Peak Area

21/61

PCT/US2023/015446

90
80 1 Lot 1 e
70— Lot 2 o
60 .
50
40 u /
30 o
20 L
10 iz
Peak 421 Peak 422 Peak 423 Peak 424 Peak 425
100
90 1 Lot 1
80| Lot 2
70
8 60
<C
x 50
@
o 40
0
30
20
10 7
0 Peak 431 /

FIG. 11D

Poak 432



WO 2023/177836 PCT/US2023/015446
22/61

6000+

12000

e

5 6 7 8 9
Isoelectric Point (pH Units)

FIG. 12A

Chemiluminescence

120001

6000+

12000+

Chemiluminescence

6000+

i

4 5 6 7 8 9
Isoelectric Point (pH Units)

FIG. 12B




WO 2023/177836 PCT/US2023/015446

23/61
4000
442
§ 2000 441~ |
o . 443
£ 0
5 4000- 440
5
£ 2000-
O
441 443
0 T T T T T T T T T
4 5 6 7 8 9
Isoelectric Point (pH Units)
3000-
@ 452
S 1500 451~
2 0 . LA
5 3000+
= 452
2 1500
o 451
O T T T T T T T T T
4 5 6 7 8 9

Isoelectric Point (pH Units)

FIG. 13B



PCT/US2023/015446

WO 2023/177836

24/61

Vvl Ol

(snun Hd) 104 211108]90S]
0/ G9 09 §§ 0§ SGv 0O

e

T
o
o
o
e8]

aousossuUIWNjiWaYD



PCT/US2023/015446

WO 2023/177836

25/61

arl ‘Old

(shun Hd) 1104 21109]80s|

g8 08 g/ 0/ g9

09

S

0°G

Gy

0y

e

-0001

-000¢

-000€

-000v

0009

aousossuUIWNjiWaYD



WO 2023/177836 PCT/US2023/015446
26/61

198

%8 VP1

VP2

62 VP3

49

38
28

FIG. 15



PCT/US2023/015446

WO 2023/177836

27/61

91 'Ol

(shun Hd) juiod ou109]90s|

<

¢dA

10002
-000'y
-000°9
-000'8
r000°0+
00021
00071

r000°C
r000'
10009
r000°8
-000°01
0002}
-000'Y }

0002
1000
-000°9
-000°'8
-000°01
r000°21
F000'Y }

8oU82saUIWN|IWaYD



PCT/US2023/015446

WO 2023/177836

28/61

L1 Ol

(snun Hd) ulod 01309|80S]

L 9
- — 0
¥y eg/y
v J besy agLy - 000°0}
lery  uely  ieup -
pELY 00002
-000°0€
98LY ™ - 000°0Y
L0
¢ G
€9y %€y Ul wgp\ yely 2o JELY o, LY BELY 00001
947 mmmwmtu ,
s 00002
- 000°0€
-000'0v




WO 2023/177836 PCT/US2023/015446
29/61

16000

S

c 12000+

03]

Q

[3]

o}

C

‘£ 8000+

=

S

£ 40001

’ ‘____,_JJV\\/A}
01 . , U\\\ .
5 6 7 8

Isoelectric Point (pH Units)
20000+

9 ]

S 16000

O

3

£ 120004

£

=

€ 8000+

O]

x~ 4

O
04 T T T T T T T B
5.0 55 6.0 6.5 7.0

Isoelectric Point (pH Units)

FIG. 19



WO 2023/177836 PCT/US2023/015446

30/61

160004

120001

8000+

Chemiluminescence

40001

50 55 60 65
Isoelectric Point (pH Units)

FIG. 20A

7.0

20000
16000+
12000+

8000+

Chemiluminescence

4000+

50 55 80 85
Isoelectric Point (pH Units)

FIG. 20B

7.0



Chemiluminescence

Chemiluminescence

WO 2023/177836 PCT/US2023/015446

6,000

5,000+

4,000

3,000

2,000

1,000+

31/61

O_JLM N

I | I I ! | I |

4 4.5 5 5.5 6 6.5 7 7.5 8

16,0001
14,000
12,000+
10,000+
8,000
6,000
4,000
2,000
0-

Isoelectric Point (pH Units)

FIG. 21A

e

T I T | ! | T T

4 4.5 5 55 6 6.5 7 7.5 8

Isoelectric Point (pH Units)

FIG. 21B



WO 2023/177836 PCT/US2023/015446
32/61

5,000

R

Q

o

O
|

2,000+

Chemiluminescence
w
O
O
<

0 \ NN

4 4.5 5 55 6 6.5 7 7.5
Isoelectric Point (pH Units)

FIG. 22A

20,000+
15,000

10,000+

5,000

0_ [

Chemiluminescence

4 45 5 55 6 65 7 175
Isoelectric Point (pH Units)

FIG. 22B



WO 2023/177836

33/61

PCT/US2023/015446

12500

10000

7500+

5000+

Chemiluminescence

2500+

0
6.0

65 70 75
Isoelectric Point (pH Units)

FIG. 23A

8.0

8.5

12500

10000+

7500+

5000+

Chemiluminescence

2500+

le

6.0

65 70 75
Isoelectric Point (pH Units)

FIG. 23B

8.0

8.5



WO 2023/177836 PCT/US2023/015446
34/61

12500+

10000

7500+

5000+

Chemiluminescence

2500+

0 T T T T T T T T
6.0 6.5 7.0 7.5 8.0 8.5
Isoelectric Point (pH Units)

FIG. 23C




WO 2023/177836 PCT/US2023/015446
35/61
| L0
~
_l\ —
12)
=
-
-]
T
Q.
N’
o
£
w0 O
mg O
p—
—
Q
@
(O]
O
u
O
|0
L
T I T T T
(@] o (] o o (e
(e Q o Q o
) o s} (@] wn
ad (QV ~ ~-

@oUdosBUIWLN|IWBYD

FIG. 24A



WO 2023/177836 PCT/US2023/015446
36/61
| L2
M~
_'\ ——
[%2]
=
j
> M
I
£ <l
e Q
0 O
_(d o -
= O
S
—
(&
() ——
©
S L
0
F©
|0
0
T T T T T |
o o o o o (an)
Q (=] o o o
LO (o] Lo O Lo
[V} QY -~ R

2ousosaUIWNIWBYD



WO 2023/177836 PCT/US2023/015446
37/61
| L0
M~
_'\ ——
[%2]
=
o
> O
T
s <
€ QN
0 O
- S o .
= O
o
—
O
_gz —
Q@
s L
0
<O
|
0
T T I I T I
(o) o o o (e o
Q (] Q QO o
Lo O Lo O LO
[V} QY -~ R

2ousosaUIWNIWBYD



WO 2023/177836

38/61

PCT/US2023/015446

7.5

Isoelectric Point (pH Units)
FIG. 24D

5.5

2500

2000+
1500+
1000+

2ousosaUIWNIWBYD

500



PCT/US2023/015446

WO 2023/177836

39/61

G'8

VGc ‘Old

(shun Hd) Juiod 0L108180S|

gL

L

g9

g'q

-009

-000°}

005}

-000°C

-006°2

-000°¢

20Ud9sBUIWN|IWBYD



PCT/US2023/015446

WO 2023/177836

40/61

G'8

dGc Ol

(shun Hd) Juiod 0L108180S|

gL

L

g9

g'q

-009

-000°}

005}

-000°C

-006°2

-000°¢

20Ud9sBUIWN|IWBYD



PCT/US2023/015446

WO 2023/177836

41/61

G'8

0G¢ Dld

(shun Hd) Juiod 0L108180S|

gL

L

g9

g'q

-009

-000°}

005}

-000°C

-006°2

-000°¢

20Ud9sBUIWN|IWBYD



PCT/US2023/015446

WO 2023/177836

42/61

G'8

dsce ‘Old

(shun Hd) Juiod 0L108180S|

gL

L

g9

g'q

-009

-000°}

005}

-000°C

-006°2

-000°¢

20Ud9sBUIWN|IWBYD



PCT/US2023/015446

WO 2023/177836

43/61

G/

V9¢ Old

(shun Hd) o4 011108(80S|
G9

-000'G

-000°0+
-000°G}
-000°02
00062
-000°0€

-000°GE

2ousosaUIWNjiWBYD



PCT/US2023/015446

WO 2023/177836

44/61

G/

d9¢ Ol

(shun Hd) o4 011108(80S|
G9

-000'G

-000°0+
-000°G}
-000°02
00062
-000°0€

-000°GE

2ousosaUIWNjiWBYD



PCT/US2023/015446

WO 2023/177836

45/61

G/

09¢ Ol

(shun Hd) o4 011108(80S|
G9

-000'G

-000°0+
-000°G}
-000°02
00062
-000°0€

-000°GE

2ousosaUIWNjiWBYD



PCT/US2023/015446

WO 2023/177836

46/61

G/

do¢ vlid

(shun Hd) o4 011108(80S|
G9

-000'G

-000°0+
-000°G}
-000°02
00062
-000°0€

-000°GE

2ousosaUIWNjiWBYD



PCT/US2023/015446

WO 2023/177836

47/61

V¢ ‘Old

(shun Hd) iod 21108}90s|
G/ L 5’9 9

GG

88V 08Y
/8y

89y

00002

-000°0Y

c8y

c6y 06¥

G8v gy €8V

8y

68y
88y

L9V

999

-000°0¢

-000°0Y

00002

-000°0

qov

-000°02

-000°0Y

20U82saUIWN|IWBYD



WO 2023/177836

48/61

50,000

| 10
N~
-1~
| O
«©
<O
| 1O
9 g S 2 ||
O (an) O O

50,0004
50,000+
50,000

8oUsdsBUIWIN|IWAYD

Isoelectric Point (pH Units)

PCT/US2023/015446

FIG. 27B



WO 2023/177836 PCT/US2023/015446

Chemiluminescence

Chemiluminescence

49/61

50000
40000 905
30000
20000
504
10000 503 506 508
1 502 509 . 511
501 5070 °57 510 75" 512

0 7 T T T T T T T T T f j
6.0 6.3 6.6 6.9 7.2 7.5 7.8
Isoelectric Point (pH Units)

FIG. 28A

36000+ —~-505
30000+ ﬁl
240004

18000

o504

1 508
120001 £03 506 0

502 509 o1

6000 7
| 501 5971\ )" s10 512

0 T T T T T T T Y Y T Ty
6.0 6.3 6.6 6.9 7.2 7.5 7.8

Isoelectric Point (pH Units)

FIG. 28B




WO 2023/177836 PCT/US2023/015446
50/61

42000
36000- o0
30000- '
24000-

18000
1 504
12000+ 503 506 908

| 502 509 511
6000_ 501 507 <)/§j0 540
O T T T T T T T I T T T T
6.0 6.3 6.6 6.9 7.2 75 7.8
Isoelectric Point (pH Units)

FIG. 28C

Chemiluminescence

36000
30000; 505
24000{ w
180004

120004 504
- 503 ¢ || 506 508
60001  5p2 509 511
| 501 50740757510 ) 512
0 . I - T - | - T T | ' |
6.0 6.3 6.6 6.9 7.2 7.5 7.8
Isoelectric Point (pH Units)

FIG. 28D

Chemiluminescence




WO 2023/177836

Chemiluminescence

51/61

PCT/US2023/015446

3600—-
3000-
2400—-
1800-
1200—-

600+

0

503

504

502

501

—~-505

506 508
507 (909

510

511
512

6.0

6.3

66 6.9
Isoelectric Point (pH Units)

FIG. 28E

7.2

75 78



WO 2023/177836

60

50

7 lotB OLotC

D LotE

2 Lot A
B LotD

52/61

PCT/US2023/015446

I

g2
£
Z

I E

AL AT T T

KAARNARRARAY

N

40

Q
(99

BaIY Yead

(=]
N

10

12

11

10

Peak Number

FIG. 29



WO 2023/177836 PCT/US2023/015446
53/61

18000+
528
@ 15000-
c
8 12000-
D
£
£ 90001 529
=
§ 60007 530
Ken
© 30001 - 531
532
0_ [ T T T I I T T I [
56 58 6.0 62 64 66 68 7.0 72 7.4
Isoelectric Point (pH Units)
18000+
8 15000- 528
@
S 12000-
2
£ 9000+ 529
E 525~ 526
€ 6000+ 524 527(1 |l 530
g 523 7
S 3000- 522 531
521 532
O_

56 58 60 62 64 66 68 7.0 72 7.4
Isoelectric Point (pH Units)

FIG. 30B



WO 2023/177836 PCT/US2023/015446
54/61

180001
@ 15000 528
c
8 12000-
D
j
‘£ 9000+ 529
= c
& 6000
o 530
S 35004 ~ 531
532
0_ [ T T T I I T T I [
56 58 60 62 64 66 68 70 72 74
Isoelectric Point (pH Units)
18000 -
—~-528
[M]
[&]
<
[¢)]
Q
n
£ 529
IS
=
_EE:’ 530
&) 531
532

56 58 60 62 64 66 68 7.0 72 7.4
Isoelectric Point (pH Units)

FIG. 30D



WO 2023/177836

PCT/US2023/015446
55/61

12

e T N T
(=]

11

e T T,

SRR

10

.

EJ Lot A

JlotB

Peak Number

FIG. 31

EJdLotD

P4 Lot C

40

10

BolyY Mesd %



WO 2023/177836 PCT/US2023/015446

Chemiluminescence

Chemiluminescence

56/61

600

500+
400
300+

200+

100+

1A

5 | 6 | 7 | 8
Isoelectric Point (pH Units)

FIG. 32A

700+
600;
500;
400;
300:
200;
100;

S RV

5 | 6 | 7 | 8
Isoelectric Point (pH Units)

FIG. 32B




WO 2023/177836 PCT/US2023/015446

Chemiluminescence

Chemiluminescence

57/61

350
300+

250+
200-—
150—-
100-—

50-—

O_

5 | 6 | 7 | 8
Isoelectric Point (pH Units)

FIG. 33A

500
400+
300+
200+
100+
O—M}\J
5 | 6 | 7 | 8
Isoelectric Point (pH Units)

FIG. 33B




WO 2023/177836 PCT/US2023/015446
58/61

700
600—-
500—-
400—_
300—-
200—_
1001 \']
oM W W T iy
5 6 7 8
Isoelectric Point (pH Units)

FIG. 34A

Chemiluminescence

Chemiluminescence

O_,._.A—MIAWM . .
5 6 7 8
Isoelectric Point (pH Units)

FIG. 34B




WO 2023/177836 PCT/US2023/015446
59/61

15004
1200:
900:
600;

300+

1500+

1200+

900+

600+

Chemiluminescence

300+

K| A

900- “

0
12007

600+

300+
543

O;'—'_—§~T"“*"”r-VAJU .

5 6 7 | 8
Isoelectric Point (pH Units)

FIG. 35




WO 2023/177836

60/61

PCT/US2023/015446

1250+
1000:
750:
500:

250

544

0
1000+

7504
500+

2501

Chemiluminescence

945
S

750+

5004

250+

1546

O_w

l

5

6

7

Isoelectric Point (pH Units)

FIG. 36



WO 2023/177836

61/61

PCT/US2023/015446

12504
1000;

750;
500;

250

547
5

0
1500 ]
1250

1000+
750;
500:
250;

Chemiluminescence

548

12507
1000;
750;
500;

250

1549

|

6

7 | 8

Isoelectric Point (pH Units)

FIG. 37



