bioRxiv preprint doi: https://doi.org/10.1101/2024.01.04.574177; this version posted June 26, 2024. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made
available under aCC-BY 4.0 International license.

Pre-ictal baclgground

o

:

A
-

320

I

=X T

E=Q

FET L ERE

Qo

i
;

h

T

> o) 000 / 027

Figure 1—figure supplement 1

44


https://bcm.box.com/s/2qj0ctp6mypbx22xbmc4hxfmsxsk78zc
https://doi.org/10.1101/2024.01.04.574177
http://creativecommons.org/licenses/by/4.0/

bioRxiv preprint doi: https://doi.org/10.1101/2024.01.04.574177; this version posted June 26, 2024. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made
available under aCC-BY 4.0 International license.

Awake
) (I e e e e
VR Vv o e bl s ROt i )

Fe2-

@ WMWW

i 146‘]

T u

607 W2 Se

Asleep, same day (LFF 1 Hz added)

-
-

B e e S R e

333

ML WO ) o oo AT § N, ot AW - | S

Figure 1—figure supplement 2

45


https://doi.org/10.1101/2024.01.04.574177
http://creativecommons.org/licenses/by/4.0/

bioRxiv preprint doi: https://doi.org/10.1101/2024.01.04.574177; this version posted June 26, 2024. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made
available under aCC-BY 4.0 International license.

7~ 2t
0 , ,

KCNQ2 ~G256W

Figure 2—figure supplement 1

47


https://bcm.box.com/s/sty5x4nuxgrhe3ql4gpyn9n28uc3qznh
https://doi.org/10.1101/2024.01.04.574177
http://creativecommons.org/licenses/by/4.0/

bioRxiv preprint doi: https://doi.org/10.1101/2024.01.04.574177; this version posted June 26, 2024. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made
available under aCC-BY 4.0 International license.

KCNQ4

Y257

(innovation) turret P-helix PDB (RefSeq)
KcsA 45 CAEAERGAP-——————— GAQ-LITYPRALWW 65 1BLB
gene (2T™) 10
icati Sh 412  SANAEAEAGSE---—————- NSFFKS IPDAFWW
duplication B, TL demain) SAVYFA K 434 791

KCNQ1 278 |2 A{EAEKDAVN-—--—- ESGRVEFGSYADALWW 254 6Vv00, 6V01
(KCNQ C-domain) 14

KCNQ5 282 [gBAIRVEKDA-————————— NKEF%TYADALWW 313  (NM_019842)

(ezogabine binding site)
KCNQ4 254 [FHEAIEAEKDA---——————- NSDF%SYADSLWW 320 7VNQ,7NVR

.. (AnkG binding)
*_KCNQ2 248 AEK———————- GE--NDHFDTYADALWW 314 7CR3,7CR7
(VSD drug-binding site 9

KCNQ3 277 [EEAYEVEKDVPEVDAQGEEMKEEFETYADALWW 353 (NM_004519.4)
(Iossg intdepe;ldent 19 -
conductance

Figure 2—figure supplement 2

48


https://doi.org/10.1101/2024.01.04.574177
http://creativecommons.org/licenses/by/4.0/

bioRxiv preprint doi: https://doi.org/10.1101/2024.01.04.574177; this version posted June 26, 2024. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made
available under aCC-BY 4.0 International license.

\ SF bridge-

K252 end nodes

S5 root
nodes

Figure 2—figure supplement 3

49


https://bcm.box.com/s/6ej1d4tum74l9mta0yw3rdjubnxoz89n
https://doi.org/10.1101/2024.01.04.574177
http://creativecommons.org/licenses/by/4.0/

bioRxiv preprint doi: https://doi.org/10.1101/2024.01.04.574177; this version posted June 26, 2024. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made
available under aCC-BY 4.0 International license.

A B
300 ® Q2 WT +Q3
T o504 F Q2:G256W:Q3
2 2507 (1:1:2)
S 2007 = G2s6W
2 .
1:1) S 100
© 504
0- rrrrrrrrrrr1rr1
80 -60 -40 20 0 20 40
mVv
C | o™ Q2:6256W:Q3
G256W (1:1:2)
Sty m—— .]ov
Q
(1:1:2) 4 § 0.6
o
% 04_
2nA 5
© 0.2
G256W 200ms
swt @ l | oo- M
Ly 1 -80 -60 -40 20 0 20 40

mV

Figure 3—figure supplement 1

51


https://doi.org/10.1101/2024.01.04.574177
http://creativecommons.org/licenses/by/4.0/

bioRxiv preprint doi: https://doi.org/10.1101/2024.01.04.574177; this version posted June 26, 2024. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made
available under aCC-BY 4.0 International license.

A B D
1=Q2wt
n -+ Q2:G256W (1:1) wT Pathogenic ﬁ
£ 1 . ’ Subunit Variant
2 o~ G256W v
<
. : ] FIY Y Y
3 }007
(@)
07 rrrrrrrrrr1r+1
f -80 -60 -40 20 0 20 40
mV
C . .
G256W 1.0 ¥ Q2:G256W (1:1)
2wt ¥ - Q2WT
(1:2) g 087
=
S 0.6+
0.5nA 3
T 0.4
czsew @ 200ms S
— 0.2
1 L
0.04

rrrrrrrrrrrr-1
-80 -60 -40 -20 0 20 40

mVv

Figure 3—figure supplement 2

52


https://doi.org/10.1101/2024.01.04.574177
http://creativecommons.org/licenses/by/4.0/

bioRxiv preprint doi: https://doi.org/10.1101/2024.01.04.574177; this version posted June 26, 2024. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made
available under aCC-BY 4.0 International license.

Exon 5 Exon 6
75798 TGAGAATGACCACTTTGACACCTACGCAGATGCACTCTGGTGGGGTC 4.2'2 Kb 810

E254fs
253 A 7del V. R M T T L T P T Q M H S G G V * 269

G G T G G G G T

WT

E254fs

Exon 5 | Exon 6

Figure 4—figure supplement 1

54


https://doi.org/10.1101/2024.01.04.574177
http://creativecommons.org/licenses/by/4.0/

bioRxiv preprint doi: https://doi.org/10.1101/2024.01.04.574177; this version posted June 26, 2024. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made
available under aCC-BY 4.0 International license.

A WT E254fs B wT E254fs C

kD 360- 15—+ *28 kD band

250- 250-
o
1.0+

180-

100-
75-

T
Relative signal

50-

37-

25- o
20- ~3§\ c§§
15-

10-

1

Figure 4—figure supplement 2

55


https://doi.org/10.1101/2024.01.04.574177
http://creativecommons.org/licenses/by/4.0/

bioRxiv preprint doi: https://doi.org/10.1101/2024.01.04.574177; this version posted June 26, 2024. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made
available under aCC-BY 4.0 International license.

dlimb extension

P o) o015 / 1:56

Figure 4—figure supplement 3

56


https://bcm.box.com/s/ig5nwnf86jor53vmpgofd22ehej2xae1
https://doi.org/10.1101/2024.01.04.574177
http://creativecommons.org/licenses/by/4.0/

bioRxiv preprint doi: https://doi.org/10.1101/2024.01.04.574177; this version posted June 26, 2024. The copyright holder for this preprint

(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made

available under aCC-BY 4.0 International license.

A B C
RMP AP-amplitude
-454 120+
_50_ 'i' 115- 1—
110 " —
-554 - g
z M Z 1054 beot >
604 [ lage T £
e 100 =
-65- .L 954
-70 T T 90 1 1
WT G256W/+ WT G256W/+
D E
AP-rate of rise AP-rate of decay
- -40-
[ ] —_
400 T =G
lli- 5 60 T: §§'
ry d -oUT v = 8
S %07 |ge] B S e £
IS S -80- o9
h 0 =
200 }4
T T -100 T T
WT G256W/+ WT G256W/+

AP-half width
1.8
1.6
1.4 T

His

1.2 "

®ole
1.0
0.8 . .

WT G256W/+
3009\t

G256W/+
2004 ; :i
100-
0 T T T T 1
-120 -100 -80 -60 -40 -20

Current injection (pA)

Figure 5—figure supplement 1

58


https://doi.org/10.1101/2024.01.04.574177
http://creativecommons.org/licenses/by/4.0/

bioRxiv preprint doi: https://doi.org/10.1101/2024.01.04.574177; this version posted June 26, 2024. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made
available under aCC-BY 4.0 International license.

Figure 6—figure supplement 1

60


https://bcm.box.com/s/b8zd0xarcj332wupu7r618mv8l6y77jo
https://doi.org/10.1101/2024.01.04.574177
http://creativecommons.org/licenses/by/4.0/

bioRxiv preprint doi: https://doi.org/10.1101/2024.01.04.574177; this version posted June 26, 2024. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made
available under aCC-BY 4.0 International license.

o..
o T o
@ | e
o
(0]
2 ©
T o
C
o
= <
S o
i
o
e — T 112
o = E254fs 102
d T T T
0 100 200 300 400

Days

Figure 6—figure supplement 2

61


https://doi.org/10.1101/2024.01.04.574177
http://creativecommons.org/licenses/by/4.0/

bioRxiv preprint doi: https://doi.org/10.1101/2024.01.04.574177; this version posted June 26, 2024. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made
available under aCC-BY 4.0 International license.

A B WT CAGAAAAGGGTGAG
1 23456789 11 13 15 17
| BN B & REE B B | | B |
— N
E254fs C €.761-767Del;(p.E254fs)
G256W WT CAGAAAAGGGT GAG
probe
Allele forward — \-,
non-specific
assay E254fs «—reverse
G256W D ¢.[765G>T; 767T>G];(p.G256W)
WICAGAAAAGGGTGAG
0 c'gz‘;i(izg;CAGAAAAGTGGGAG
WT specific —
assay —

Figure 7—figure supplement 1

63


https://doi.org/10.1101/2024.01.04.574177
http://creativecommons.org/licenses/by/4.0/

bioRxiv preprint doi: https://doi.org/10.1101/2024.01.04.574177; this version posted June 26, 2024. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made
available under aCC-BY 4.0 International license.

» o) o000 / 015

Figure 8—[glire supplement 1

65


https://bcm.box.com/s/x608born0nxuaup3iu1ihyx239wacxv3
https://doi.org/10.1101/2024.01.04.574177
http://creativecommons.org/licenses/by/4.0/

bioRxiv preprint doi: https://doi.org/10.1101/2024.01.04.574177; this version posted June 26, 2024. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made
available under aCC-BY 4.0 International license.

» o) o000 / 015

Figure 8—figure supplement 2

66


https://bcm.box.com/s/o4r8dpjloatvbkavhs4o3aklc8nvndta
https://doi.org/10.1101/2024.01.04.574177
http://creativecommons.org/licenses/by/4.0/

bioRxiv preprint doi: https://doi.org/10.1101/2024.01.04.574177; this version posted June 26, 2024. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made
available under aCC-BY 4.0 International license.

WT G256W/+

Figure 8—figure supplement 3

67


https://doi.org/10.1101/2024.01.04.574177
http://creativecommons.org/licenses/by/4.0/

bioRxiv preprint doi: https://doi.org/10.1101/2024.01.04.574177; this version posted June 26, 2024. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made
available under aCC-BY 4.0 International license.

G256W/+

Figure 8—figure supplement 4

68


https://doi.org/10.1101/2024.01.04.574177
http://creativecommons.org/licenses/by/4.0/

E254fs/+

Figure 8—figure supplement 5

69


https://doi.org/10.1101/2024.01.04.574177
http://creativecommons.org/licenses/by/4.0/

bioRxiv preprint doi: https://doi.org/10.1101/2024.01.04.574177; this version posted June 26, 2024. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made
available under aCC-BY 4.0 International license.

PanNav

WT

G256W/+

Figure 8—figure supplement 6

70


https://doi.org/10.1101/2024.01.04.574177
http://creativecommons.org/licenses/by/4.0/

bioRxiv preprint doi: https://doi.org/10.1101/2024.01.04.574177; this version posted June 26, 2024. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made
available under aCC-BY 4.0 International license.

A
D D By (O
AT AW LB\ C
N !@\0\$ @-@\o*\ é\fv\o@
KCNQ2
~400 > kD
| o 20
125 C ~180 kD ~240 kD
~80 » -90 *
kD -70 1.5 154 T,
-50 1.0 1.0 ’_‘
-38 . Rk
-30 054 |4 mm 0.5 H
ool LLILL ooll LIl
B D
KCNQ3 S ~400 kD Total KCNQ2
£ . *
60 815 154 7,
-160
-125 1.0 + 1.04
e % 05 05
=l el
-50 ool LIl ooll LI 1D
&
38 &q@%@ é},}%ﬁ
- <o <O
Tubulin .50
-38
-30

Figure 10—figure supplement 1

73


https://doi.org/10.1101/2024.01.04.574177
http://creativecommons.org/licenses/by/4.0/

	Abreo KCNQ2 G256W resub all--Final+Callouts-TA-V2.pdf
	G256W Paper Combined Figures-resub v5.pdf
	Abreo G256W eLife V15 ec 4 typos.pdf
	G256W Paper Combined Figures V26.pdf
	Abreo G256W Paper Combined Figures V24.pdf


	G256W Paper Figure 7 V5.pdf
	G256W Paper Figure 9-figure supplement 1 V5 ec.pdf
	G256W Paper Figure 9-figure supplement 2 V3.pdf


	Abreo (eLife-RP-RA-2023-91204R) key_resources_table.pdf



