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The compound retigabine has been targeted for use
against epilepsy, migraine and neuropathic pain due
to 1ts activation of the KCNQ-channel. It activates
KCNQ K+ channels by inducing a large hyperpolarizing
shift of steady-state activation. To identify the
structural determinants of KCNQ4 channel activation
by retigabine, we constructed a set of KCNQ4 mutants,
W242L, L247A, L305A, R161A, RI166A, R488A, R490A,
R492A, S494A and A651X and analyses their functional
properties by treated with retigabine, a KCNQ channel
activator. We expressed KCNQ wild-type and these
mutants in the mammalian HEK293t cell line. Mutations
of R488A and R490A led to a complete loss of
activation by retigabine (10 ©i M). Arg488 and Arg490
in the cytoplasmic part are close to pore region.
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Interesting, the R492A express the small current of
KCNQ4 only. It needed for the further analysis
whether R492A impairs the functional current that led
to loss of activation by retigabine. KCNQ2 Trp236
(homolog to KCNQ4 Trp242) in the cytoplasmic part of
Sb, considered as the gating hinge, was found to be
crucial for the retigabine effect KCNQ4. However,
KCNQ4 W242L is still sensitive to the effect of
retigabine in this study. It indicates different
subtype of Kv7 proteins may result in different
response to retigabine. Other mutants L247A, L305A,
R161A, R166A, S494A and A651X showed the similar
results in response to retigabine with the wild-type,
indicated that are not the necessary for the
activation response by retigabine. These results
demonstrated that Arg488 and Arg490 in KCNQ4
participate in the effect of KCNQ4 current activation
by retigabine.

retigabine ; KCNQ activator ; mutations; HEK293t
molecular determinants
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Abstract

The compound retigabine has been targeted for use against epilepsy, migraine and neuropathic
pain due to its activation of the KCNQ-channel. It activates KCNQ K™ channels by inducing a large
hyperpolarizing shift of steady-state activation. To identify the structural determinants of KCNQ4
channel activation by retigabine, we constructed a set of KCNQ4 mutants, W242L, L247A, L305A,
R161A, R166A, R488A, R490A, R492A, SA94A and A651X and analyses their functional properties
by treated with retigabine, a KCNQ channel activator. We expressed KCNQ wild-type and these
mutants in the mammalian HEK 293t cell line. Mutations of R488A and R490A led to a complete loss
of activation by retigabine (10 uM). Arg488 and Arg490 in the cytoplasmic part are close to pore
region. Interesting, the R492A express the small current of KCNQ4 only. It needed for the further
anaysis whether R492A impairs the functional current that led to loss of activation by retigabine.
KCNQ2 Trp236 (homolog to KCNQ4 Trp242) in the cytoplasmic part of S5, considered as the gating
hinge, was found to be crucial for the retigabine effect KCNQ4. However, KCNQ4 W242L is still
sensitive to the effect of retigabine in this study. It indicates different subtype of Kv7 proteins may
result in different response to retigabine. Other mutants L247A, L305A, R161A, R166A, SA94A and
AB651X showed the similar results in response to retigabine with the wild-type, indicated that are not
the necessary for the activation response by retigabine. These results demonstrated that Arg488 and
Arg490 in KCNQ4 participate in the effect of KCNQ4 current activation by retigabine.

Key words: retigabine; KCNQ activator; mutations, HEK293t; molecular determinants.
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Fig.1 Western blot showing the reactivity of mouse diaphragm (A) and HEK293t (B) with KCNQ4
antibody. HEK 293t cell transfected with KCNQ4/pcDNA showed the expression of 77Kda protein
(KCNQ4) but not the HEK 293t alone.

WT
KCNQ4

Fig.2 HEK 293t transfected with KCNQ4/pcDNA3.1 showed the reactivity of KCNQ4 fluorescence
in cell membrane (green) using an immunocytochemical approach.



Fig.3 Retigabine sensitivity of KCNQ4 wild-type channel. Typical current traces recorded from
HEK 293t expressing KCNQ4 (A) is shown before (A) and during perfusion with 10 uM retigabine
(B, 5 min; C, 10 min). The voltage protocol is shown asin Materials and Methods. Scale: 1 nA; 0.15
Sec.

Fig.4 Retigabine sensitivity of KCNQ4-W242L channdl. Typica current traces recorded from
HEK293t expressing KCNQ4-W242L (A) is shown before (A) and during perfusion with 10 uM
retigabine (B, 10 min). Scale: 1 nA; 0.15 sec.

Fig.
5 Retigabine sensitivity of KCNQ4-R488A channel. Typical current traces recorded from HEK 293t
expressing KCNQ4-R488A (A) is shown before (A) and during perfusion with 10 uM retigabine (B,
5 min; C, 10 min). Scale: 1 nA; 0.15 sec.
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Fig.6 Retigabine sensitivity of KCNQ4-R490A channel. Typica current traces recorded from
HEK293t expressing KCNQ4-R490A (A) is shown before (A) and during perfusion with 10 uM
retigabine (B, 5 min; C, 10 min). Scale: 1 nA; 0.15 sec.



HEK293t expressing KCNQ4-R492A (A) is shown before (A) and during perfusion with 10 uM
retigabine (B, 5 min; C, 10 min). Scale: 1 nA; 0.15 sec.

B

Fig.8 Retigabine sensitivity of KCNQ4-S494A channel. Typica current traces recorded from
HEK293t expressing KCNQ4-S494A (A) is shown before (A) and during perfusion with 10 uM
retigabine (B, 5 min; C, 10 min). Scale: 1 nA; 0.15 sec.
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