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( RSH = glutathione (GSH); X = SiMe,, CMe,, O ; R' =H, Phe, etc. ; R2=H, Me, etc. )

Figure 1. Novel mechanism of fluorescence blinking based on nucleophilic addition and dissociation
of glutathione.
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HMED GSH N7 4+ — AL U THAEL (BT 4+ — ADAFIELL RN 0.1-1%FRE) | (2) #wAHMET+— 4
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I3 2720 OFRFEEL T, GSH A7 T COWIEE D JIE D F S D EBEE (Kassh) . BED
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F9°, 2°Me SiR600 D Kggsn 23 1 mM FEE THDH LD 7 (Nature Chem. 9, 279-286 (2017)) ZH &1,
TNIVH/NENKieshaRm T ETPRHENDF Y TR AFHE 6 e Sk 7 L7- (Figure 2) . O 5%,
9Phe SiP600, SiP650, CP550 @ 3 {k& 7 B ARG N D Kyosn Zm LTz, eV T, ZH D t 2 HEL T
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W F e L (Table 1),

O B O O O
® ® ) G
HoN /Si\ NH, H2N NH, HaN /SI\ NHjy

2’Me SiR600 9Phe SiP600 SiP600

~N

Si

®
\T% L0 SO0 OO0,

9Phe SiP650 SiP650 CP600 CP550

Figure 2. Chemical structures of xanthene derivatives the Kqgsn values of which were evaluated in
this study.
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(SiP650-BA, CP550-BA) %% T, HaloTag U7 R &b rmu T Vi i1 aHE & G L > TEA LT
(SiP650-Halo, CP550-Halo) , SHIZ, KR NH L I BITHE G LIREE T ORI Z1To 72012, T
WAE R BfEX 7z HaloTag %> /X7 /& % SiP650-Halo, CP550-Halo (LY 455 A MICHE#R L 7=
SiP650-HaloTag, CP550-HaloTag Z#i%iL 7=,

iV T, SiP650-BA, CP550-BA 33X 1* SiP650-HaloTag, CP550-HaloTag (ZBIL T, Z D3t Atk L
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Table 1. Properties of SiP650- and CP550-series as small-molecule derivatives and as HaloTag-bound
fluorophores

H
SiP650: R = CH, _ OH - N
CP550: R=H R_m R Y\/\ror %
Aabs"‘i?:r:,_l;\"'m” 633 /654 636 / 656 639 /663
T *
\Nﬁ.R Py 0.39 0.46 0.52
I ! K gsu (MM) 1.0 29 25
SiP650
t(ms)
s 1.0 2.3 9.9
’\ahs,max I /\ﬂ,max
(nm) 550/ 570 567 / 586 576 /593
@‘O o 0.70 0.69 0.65
H;N %‘R
’ H Ksosn (uM) 3.1 35 2.1 % 102
CP550 t(ms)
sl 0.46 1.7 7.6

*Absolute quantum yield measured in 200 mM sodium phosphate buffer.
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Figure 3. Live-cell SMLM with SiP650-Halo. B-
Average Super-resolution b Transverse profile tubulin-Halo fusion proteins expressed in Vero
B h 5 — cells were labelled with SiP650-Halo. (a)
Averaged image (left) and super-resolution
image (right). Imaged in DMEM. Excitation: 647
nm, 200 W/cm?. Acquisition: 8.8 ms/frame, 2000
frames. Scale bars: 3 um. (b) Transverse profiles
of fluorescence intensity for the averaged image
M postton )y (dashed line) and localizations for the super-

resolution image (solid line) corresponding to
the regions boxed in a.

o o =
>

°
~
Junoo pazijewon

Normalized
fluorescence intensity

=
»

o

17.6-22.0 s Figure 4. Dynamic live-cell
SMLM with CP550-BnCIPy.
Mitochondria-localizable SNAP-
tag proteins expressed in Vero
cells were labelled with CP550-
BnCIPy. Imaged in DMEM.
Excitation: 561 nm, 400 W/cm?2.
Acquisition: 8.8 ms/frame. Each
super-resolution  image  was
reconstructed from 500 frames
(4.4 s). Scale bars: 2 um.
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