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Effect of pH on the fluorescence response of Kyr-1. A 15 pL aliquot of a 2.8 mM Ky r-1
stock solution was transferred to a quartz cuvette containing 3.0 mL of HEPES buffer solution to
obtain a 14 uM Ky,r-1 solution (0.5% vehicle concentration), and its fluorescence was recorded.
A 30 pL aliquot of a 0.50 M KClI stock solution was added to above solution to obtain a 5.0mM
K" solution. The pH of the above solution was increased to 7.8 by adding 0.1 M NaOH (aq). The
pH of the above solution was then adjusted to 7.0, 6.8 and 6.0 by adding 0.1 M HCI (aq).

Fluorescence intensity of the solution was measured at each pH.

Figure S1. Effect of pH on fluorescence emission of Kyr-1 (10 mM HEPES, 5 mM K*). The
pH was adjusted by adding either 0.1 M HCI or 0.1 M NaOH.
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Quantum yield of Kyg-1. The fluorescence quantum yield ((D}) was calculated according
to equation 1, using the absorption factor f(4,,) and the integrated fluorescence response
F*(4,,) of both sample (x = i) and standard (x = s). The refractive index of solvent for
sample was assumed to be equal to that of standard (n; = n,). The absorption factor f.(4,,)
was calculated using equation 2 where A4,(4,,) is the absorbance of sample (x = 7) and

standard (x = s) at the excitation wavelength.
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P i) [ 2y, F Oy D

fe(Ap) = 1= 1074xVex) (2)

A 9.3 mM stock solution of the fluorescence reference standard was prepared by dissolving 1.2
mg of oxazine-170 in 300 pL of acetonitrile. The absorbance and fluorescence emission (630 —
800 nM; 620 nm excitation) of a 14 uM oxazine-170 solution in 10 mM HEPES pH7.4 in the
presence (200 mM) and absence (0 mM) of K*. The quantum yields for Kyr-1 for apo: @ =
0.0597 + 0.0003 and K" bound: & = 0.289 + 0.005 were determined from three experiments +

SEM. The vehicle (acetonitrile) concentration was 0.5% for all measurements.
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Cell culture and DNA transfections: Chinese Hamster Ovary (CHO-K1) cells were cultured in
F-12K nutrient mixture (Gibco — Invitrogen). All media was supplemented with 10% fetal
bovine serum (Hyclone) and 102 U/mL penicillin/streptomycin (Gibco — Invitrogen). Cells were
plated at 60-75% confluency in 35 mm dishes. After 24 h, cells were transiently transfected at
RT with 1 ug of either empty plasmid DNA (pCDNA) or Shaker-IR DNA with 5 puL

Lipofectamine (Invitrogen). Voltage-clamp fluorometry was performed 24 h post-transfection.
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Figure S2. Synthesis of near-IR fluorescent K* sensor, Kyr-1
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NMR spectra

'H NMR of compound 2 in CDCl;
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'H NMR of compound 3 in CDCl5
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'H NMR compound 4 in CDClj;
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'H NMR of compound 8 in CDCl5
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'H NMR of compound 9 in MeOD
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'H NMR of compound 10 in CDCl;

88’1
06’1
06’1
167
167
3
6T
¥6'T
9T —
19T
mo.NW
0Lz
se
R.m/
67—~
see"
19€—

89°€ 7
1753

60%
:.‘\W
(454
0Ty
1Ty
fxad

€09
AN
819
619 N
99
929
€89 W

89—
889
689
69
96'9

[JAVENE
YL

CHCl;

i

[

3C NMR of compound 10 in CDCls

=T
- 660

ﬁ 00
060

860
E w0

st

9.5

10.0

7414
€0
444
14744

6%
88'9C
9€LT
v

PLOY —
U6k
wo >

€65
1058 N.

08'7L—

56L—
8€'€8 —

666~
Sv66—
96207 —
2801 —
05411~
61911 —
19611 —

£T6CT
L4348 W
L6t

L'5h1
96'5HT
091
087

0051/

96%ST
80'S5T 7

00T —

CDCls

110

T
190

T
200

T
210

S14



'H NMR of compound 11 in CDCl;
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'H NMR of compound 12 in CDCl3
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'H NMR of compound 13 in CDCl;
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'H NMR of Ky r-1acetate in CD;0D

LET
wm.ﬁ Y

o1/
86°
L0 N%
0gT—
e
bz,
9T
6gz/
ge€
1€°€

CH3OH

see/
89°€ —
we %
ered

E.m;ﬁ
vre

sced
e
6L ]

98'¢
68°¢

m:L

099 —
89 —
869 —
0C'L—
SP'L—
8v'L e
LS'L

6S°L

F 06C

Fess

E 989

F ooz
| os¢
~ S8¢
= 0SY
FH0LT
(8
611
= Z8'G

= S50

280
M/ S8'T
880
BT
K1t

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
ppm

10.0

13C NMR of Kyr-1acetate in DMSO-d6

1871~
5T —
6617 —
1042~
Lb7E—
Sb'5E—

mm.Nm
mm.NmW
19'CS

6v'85 —

6'L9 —
€€°0L
L¥'0L

SL°0L

PE'S6 ~
16'96

8Y'PIT
6v'H1T /
§9'91T
bb' 1zt
8Y'TCT
LSTCT
9T'cet
6'eCT
v8'LbT
TZ'2€T
8¢St
£8°CST

+0'9ST \
LY'E9T —

LUl —

DMSO

}. | H g L'J ,.J] H |l

ot o

+

ENPZEN

O\/\ O/

Nz

Knir-1

-10

220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
ppm

230

S18



