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Abstract: Super-resolution optical microscopy breaks through the diffraction limit and becomes a powerful
tool for the modern biomedical research with the development of novel fluorescence probes, advanced
lasers, high sensitivity photodetectors, etc. Single-molecule Localization Microscopy (SMLM), as one of
the super-resolution technologies, can resolve the subcellular structures in nanoscale by using the
photoswitching effect of certain fluorescence probes. In this paper, the principle and implementation of
SMLM are introduced, the applications in the fields of cytobiology, tissue biology and neuroscience are
presented, furthermore, the development trends and the futher investigated directions of this technique
are discussed, providing references for the relevant research fields. The continuous innovation of super-
resolution microscopy will promote the development of life science.
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(a) Photoactivation: irreversibly photoconvert from a
non-activited off- to an activited fluorescent on-state

Color 1/OFF Color 2/ON

(b) Photoconversion: irreversibly undergo a
photoinduced change from color 1 to color 2

(c) Photoswitching: reversibly and repeatedly photoswitch
between a non-fluorescent off- and a fluorescent on-state

H1 %rEAHLHLT AN TER
Fig.1 Schematic diagram of various photoswitching modes of fluorescence proteins
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Detected subsets Localization

Target structure .
Image stacking

Diffraction-limited image

He ¥ApFEMEETEE
Fig.2 Schematic diagram of single-molecule localization
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(a) STORM imaging sequence

£595 600 605 610 615 6I20 625,

0 100 200 300 400 500 600
Time/s
(b) A single Cy5 switch on DNA and its on-off effect

Cys5 intensity/(a.u.)

B 4 STORM #y % A& g #2127
Fig.4 Principle of STORM with photo-switchable fluorophores!?™
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(a) 3D localization of individual fluorophores (b) Calibration curve of image widths ¥/ and IV, as a function of

z obtained from single Alexa 647 molecules

B 5 3D STORM #y # A& J 28 15)
Fig.5 Principle of 3D STORM"®
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(a) Schematic of Exchange-PAINT

: : Overlay
LI )
. of n cycles

D%

1

(b) Pseudocolor images of ten diferent origami structures displaying
digits 0~9 in one sample with high resolution and specificity

B 6 Exchange-PAINT J& 3 & & W K # 4 ¥ 5L 3 4 £
Fig.6 Schematic of Exchange-PAINT and super-resolution results""
2017 4F, HELL S W FBAS* 01 5 1 b 45 2108 6o T SMILM. BRBH 2 10 T DA dge /N 6 0 S 4 0 H A L 4
A~1 nm ERMAFE R MINFLUX R GZEAR BI04 B30 N B B 7 B 7K. 1 o B
HOYOCIRE ST TR T LA ALY SMLM $ R (19 M BE 4 Ar.
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&1 JLFEREA SMLM AR &Y 1 8 3t EE
Table 1 Comparison of several SMLM methods

SMLM method Resolution Fluorophores Detected photon counts References

PALM/FPALM ~10~80 nm  Photoactivatable fluorescent proteins Low (several hundred) [26],[28]

STORM/dSTORM ~20~50 nm Photoswitchable organic dyes Medium (several thousand) [277,[30]
QSTORM ~24 nm Quantum dots High (several thousand) [53]

Ext ly high
DNA-PAINT ~5 nm Any single-molecule-compatible dye xiremely g [547,[55],[56]

(hundreds of thousands)

Low ( t
MINFLUX ~2 nm Any single-molecule-compatible dye ow faere to [5871,[59].,[60]
several hundred)

[F) A SR HT L5 0 Y BRJE IR . STED 2K 482 B 92 5 LATE /N T4 S5 A BR A9 oo IX USRS g 5 2 15
0 MINFLUX WU R #0& 96 SO H PO B S B AR T8 AR, T9OLE S, i 4w # 2
[ FEAE SN B B B AR 2 F & G980 58 60 B 5 W0 3 22 18] 9 (o7 8 AN DC L AT G L 78 © 1 BRI O SR A7 B 1 i
PET I 2 1 5658 B R v LR s B AR 4> T 008, IF BLWE LR BN RS B 0 B T 006 T B0 D i E
7() iR . 4k MINFLUX 3¢ b /D& EWHIECR B 5 =L E Gy ore ey BVATE AL ERLSRF  3X HLAE
V] 50 0 B8 — AL o ST R R A I AN E L A, TR 7 (b)) BR L AR /NE IR E sh T L L ORR IS A AU
FEALAG BE.SE 5 b B 7 (o s  MINFLUX B0 43 % 8 B 6 nm A9 DNA 7404544, JF S8 17 0 iR K
Jo KT TR PN BN 30 AZ MM B B 1 1) BB AR & 2 B) 43 B RN T 48 nm, B[] 43 HE R GA B 125 s Bl J5 , 2018
4 Z AR MINFLUX 45 AR5 820 T E ALK 2.4 nm I 8] 23 BE 3 400 s BOPREE 8000 T BE. 2019 4E,
K MINFLUX AR S280 T U208 [ 5@ 408 AE R4 M b 2% FL 2 G 9 Nup96 1988 43 B8, & (4 B
5 F]~2 nm, I I & 1 HAG K ) [FE S BERE 77 (2~3 nm) BY 3D MINFLUX, A Zr 51523 T Nup96 Fl PSD-
95 WP AR [ 4548 B9 = 4EE8 4 BEAK AR L DL WGA FI Nup96 B8 = 4k #8433 99 K 14

Fluorescence photon counts

ol I I A NN T

(a) Diagrams of the positions of the doughnut-shaped beam in the focal plane and resulting fluorescence photon counts

Nano-domains
& /%‘
Q
‘o/\ ')o, + g
S g
£ X
£
=]
2
S 31 e MLE
& A numLMSE
2t ——CRB
= [=150 nm
1l L=100 nm
—L=50 nm
0.7 = . . . . . . .
5 10 20 50 100 200 500 1000
Total number of photons N N=1000

(b) Localization precision at the center of the excitation (c) Comparison between practical MINFLUX
pattern as a function of total number of detected photons ~ nanoscopy and ideal PALM/STORM imaging

B 7 % MINFLUX # 4 % 8 % & %
Fig.7 Imaging implementation of 2D MINFLUX super-resolution nanoscopy-"*
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T EME e Frn 6 HOBLME P 3% 7 25 BB A% ] I 5 1 A0 B 8 & 19 29000 7, S 8L T R 4% BE 10 43 F € 6 . B
TR v R R AR DGR S AR R GO AR W 2 0 8 43 A 1 25 5 LG A SR TE AR L L BT AT R
ﬁ?%fﬁ%ﬁT%%—ﬁﬁ’l\ﬁﬁ%&W\ﬁﬁﬂﬂﬂjﬁ”‘ﬁ%'ﬁﬁﬂ i g I [ 7 B 38 A ) R 3 0 i AR

WAt B R Ay T AL RE 1 1 55 0 A DAOSTORM. 8707 0L i 7 45 31 (SSM-BIC) 4%
AN 7 7 35 W | (FALC()N) B KB STORM %4 1% | Bayesian analysis of the Blinking and
Bleaching (3B) 3177 LU Ko tp B Be i+ B AR BT 19 FAN X 4809 2 9 SIMBA 575 4%.
22 BAFENBHIBEMEANBREAR

AT AR SMLM H.43F 5 Yo f5 5, T % 75 2L AR 15 =5 1445 M HE (Signal-to-Noise Ratio, SNR). K L 7E
e F BEWY Iy I, el 0 1 25 £ 45 5 0 77 AR DA AIR T S5 MR R 1 — R R R B ET SMILM. 1906
FIIH T XA 4 N 5T BB (Total Internal Reflection Fluorescence, TIRF)S | & il 4 % F M8 B (High
Inclined Laminated Optical sheet, HILO)"" #%#% 33 £z (Spinning Disk Confocal,SDC) i B 5284 4,

WE 8 frs 4% 58 10 7% 5 20 IR B (Epi-illumination) 233 & Ab F A [ R B 19 986 50+ ﬁ%%’@ﬁ%ﬁﬁi
FIR T S5 IR P 71 T 52 I R0 PR ) £ W 1L L A KOG AR 5 i T A iR T 5 o T TG v AR 1 1 oL DR IR A 3
I HAE SMLM & . TIRF BB A 42 N S 0 7 it R TR e i 3 . O B R 1 R LA 98K, Rt
FOLSR AL (0 BRI B B0 55 B8 P65 S HILO D A] LS B B % 2 B R i, LB Ak B8 K, R
DX 3ol T E ' R S R B =2 38 A £ M L RBAIS . SDIC R 22 i [R] s 451 45 1 3 3R A R0 Y T T 1) 7 a2 465 8 90 9 2k
AV £L R 3 2 48 592 R 495 1 T R B R 200, B 5 MR L vy A 3 B P L = 4 R SE L # B SDC 2 % 4 X
HRBH B AR 0 9 96 3 T ol e — € B B3N ORI A AR 15 e L R 7E 47 SMILML K
Ry 5 B L5 25 B AR S A H AR DI R G B A5 22 7 TR R RS Y IR Oy AU RO R E . B
41,2017 4, SCHUEDER F %4 SDC 5 DNA-PAINT $ R #1454, JF A 3D SMLM 5288 T 4 40 Jifd 14
Z FU bR = 4 2 B 5 81 BBl i 23 B3R 20 5035 8 20 nm H1 80 nm AR EE IS F 10 pm.

N N

l————-'-—*ﬁr—-lﬁr-J—].——-*—‘L‘.———iu——J—.

~

(a) Epi illumination (b) TIRF illumination (c) HILO illumination (d) SDC illumination

8 ROLEBB AN A LA EA T X
Fig.8 Different illumination modalities of fluorescence microscopy
i bR B 5 S Ah, 320 A 96 ot B3 1% 5 R (Light-Sheet Fluorescence Microscopy, LSFM) 7% 55
RS WFEFEANTROL TSI A ] SMLM £ BA G201 D RE RO ) IR W] RE 05 A R0 o 5 e 1L 18/l
U0 A T 52 3R RUST RTE PR A WRE f  DRs —= 2 iU 4%. 2014 4, CHEN B C 851 R 262 & 7 £ 10
DL A (Lattice Light-Sheet) , 75 5 Mg o 063 145 J7 100 B A b 38 6 R 5200 88 59 14 RE L [ i ik BAT TE AT
S KRG E R K ILE PALM BEARMEE & 5T U20S 4 ji i Pk = 488 50 BESAR  FE 2y 2 71 |
4 5 ALK BE 43 90 10.4 nm 8.2 nm Ml 45.4 nm, AR 8 51 pm X 26 pm X 30 pm.2019 4E, YANG B
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SEUUAR Y eSPIM F G R R 7 0 DL SE JR O R X R AT BT I BRI L 45 G R B Y B2 g AR AT B A
STORM #i A, SLH T S2 20 i 19 = 4 18 53 BE AR . GALLAND R 45 4 9 soSPIM 2 A F FH U8R 1K
Kot R B 3 BT W BOE RN 0 L AR OE R I 5 45 S I3 — W B 2 545G PALM,STORM,
dSTORM 23 1A [Al R i 9 8 53 B A5, I 1) 56 T AR 80 it — 4 (7 R FEAG 1 S180 20 i 1] 1Bk 245 ki 9 —
Y8 oy B 1R
23 BATEMBSBHBEHMERRNSR

SMLM H AR Fir AR 1 B3 7 565 & L — BRSO TR RO EE LA 2L T 72
0], H O BB 15 22 BRI T8 15 5 A P D00 2SR 1R 00 % B AT v SR BUE LA B 23 % o ) T 7
R A i 23 A 1 B0 1 OGN AIE SMILM. /9 A% 5 . H T SMILM % g fdff H 9 48 I 25 Sy ri, 5485 1
ML T 885 %2 (Electron Multiplier Charge-Coupled Device, EMCCD) M F1RHIF 2% B #h 4: )@ B 4k ¥ 2% S 1k
(Scientific Complementary Metal Oxide Semiconductor,sCMOS)™ % k& 2 5|26 T i |- SMLM % FH A JL
Fofr U S OGAR I 8% 1Y £ EZ AR S HL

£2 AEES EMCCD 7 sCMOS EZH RS Hxt bk
Table 2 Comparison of main parameters between certain EMCCD and sCMOS

Quantum  Readout . ) ) Frame rate
Camera type o ) Pixel number Pixel size )
efficiency noise at full resolution

Andor iXon3 897 EMCCD =90 % <le 512X512 16 pmX16 pm 35 Ips
Andor iXon Ultra 897 EMCCD >90% <le 512X512 16 pmX16 pm 56 Ips
Hamamatsu Orca-Flash 4.0 LT sCMOS 82% 1.3 e 2 048X2 048 6.5 pm X 6.5 pm 30 fps
Hamamatsu Orca-Flash 4.0 V3 sCMOS 82% 1.0 e~ 2 048X2 048 6.5 pmX6.5 pm 100 fps
Photometrics Prime 95B sCMOS 95 % 1.6 e~ 1 200X1 200 11 pmX11 pm 41 fps
Photometrics Prime BSI sCMOS 95% 1.6 e~ 2 048X2 048 6.5 pm X 6.5 pm 43.5 ps

H A ) EMCCD (41 Andor iXon 897 F 1) fit F AU 1 9020, H R I A5 1 BRBEAR T 132 1 Mg s
(<le ), PCHAT R 4710 55 Y6 BE 1 o 5 ) S 7E — Lo M Bk 553 15 55 S I L 47 8% BB 086 DR R 458 v 140 B AR 1 1 L
JIT A —FL IR R 32 B0 43 F- 5O AR U 8 AT T 0 7 Bk B SMILM R — i ZR A2 i T 17 il 7 &R
PLARTS 48 21 5+ 2 I EMCCD Ry E3 47 AR 7 BRI 40000 0 352 11 R a2 il B AR AR KR B I
IR T BHMGCR AR (512 X512 1R 2, 35 Wi/ FP) L il 2 1 AR PR A0 S5 5 181 04 18 R 40 3% 40 e sl AR ot e 3 %
BAR 5 AN  EMCCD B HL A7 BRI 2 5 | A B AMG 7) fE— e R B 1 B T i g

5 EMCCD #f H, sCMOS kI IF47 TAE i % w2 =X, B R e R CRE B Ry Bl L% H
AR Hamamatsu A @AY Orca Flash 4.0 &5 sCMOS AH#L, HE FRCRE T 80 % , LR sh R 20 152 H M s
230 1.0~1.3e” ,2 048X 2 048 1§ & K& R 4 3 & Fe = A ik 100 i/ #%, Ik EMCCD R 40 2 5. & K
Photometrics 23 ) i Prime % 41 sCMOS #HALE A 1 & EMCCD (18 it FR0C8 A4 R 1.6 ¢
2 048X 2 048 A% Z UG R AL 43.5 Wi/ B0, p b v] L, sCMOS ML i 4 Pl sd Kl 3 % 8
B TR F AR T — 07 A B0 5T, PR R R A e S R B[], 2 BURG I S v 220 e 4y
T U MU AR AT K L R A 35 15 5 A EMCCD #3 Ah , e A5 B0 R sCMOS #8485 o R | & 15
Fo VB R AR KL S BT BUC T EMCCD, 28 H )32 (14 15 F (oo

3 BOTEMBSPHEMBEARNNA

3.1 EHRREYMFHHER

2 H 2 2R AR BE A M 25 R R D RE B, T R AR AR W E R A R Z —. BT, SMLM iR B &2
JO7 200 Jf v 25 o A0 B 28 25 4 LR B A A DA G 32 sl ek R S O T ARRIE S L o AN A 2 A s AR A T — el
SR 1 AR B U HUANG B 88175l o il i i W) 8% 01 45 &5 3D STORM 35453 T JE P 4 4 '
YL BS-C-1 JE B2 3 o 30 B P24 I 2 114 = 24k 8 4 % TR, 45 R A 18T 9 Cad T 7 o A o) R At ) 4 9% 232 43 )
425 nm A1 67 nm. NPUK REH#/R T 24 T LR AL A . BATES M % R £ 6 STORM 523
T BS-C-1 4t b U 5 Sk AR 19 XL B b 43 BE AR Qi 9 (o) B R 3 W48 78 1 79 25 7 4 P9 79 4R B 4 A
%% .SCHUEDER F %" | Exchange-PAINT $ RSHL T Hela 4 N £k & F1 TOM20 Fil HSP60
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LB A o T O O3 B BOSR PR WF 5T 0E e R R (R 2R )

b 2y A 23 B RS A IET 9 (o) B s A 25 SRR ] TOM20 2203 A T LA IR - HSP60 F: 25y
A T LML EE BT ADHIKARI S 2808 il IR0 28 £ 5 19 BODIPY #REF AR ICkE i, # T SMLM 43 51 SE 8L T
{7 AR T o 7 200 i 2 il 2L 5 0 40 L R 4 0 TR 28 A0 0 B T/ DN i 40 0 R AR 3 BSR40 30 i, JEUR T4
i Ak R SRR A R IUAICIR 285 M TR 1) 2 ) A A 0 48 7 1 AR B 8B i R QA B e R B R Y
JIE W5 2 53 E ) AR AT o 5 B R 2 BEBOR AR [, SMILM. 52 56 3% 8 1 5, &) T 454 JU - TE A W A o UR O
T, 5% F SMILM R BE S AT B g 19 25 (6] 70 B R e A, AR AR H 2 5 5 9OETT E PO IR B Rl 28 M AR ic T B
DA KB i 5 e 14 v 4 62 505 45 - SMILML A8 22 18 8 1 A0 M Il AR T et e B ik 1 10 5 A P e

v i p z = § 3ot

A : > e !

7. . I
g

a-Tubulin: Cy3/A750

(a) 3D STORM image of the (b) Dual-emission channel STORM () Super-resolution images of multiplexed
mitochondrial network in a imaging of microtubules (blue) and Exchange-PAINT targeting TOM20 (red)
BS-C-1 cell"”) mitochondria (yellow) in a BS-C-1 cell*!  and HSP60 (green) in a fixed HeLa cell®¥

WY B2 FRMEMBEAESMENFF oy oA
Fig.9 Applications of SMLM in cytobiology

2020 AR FRATTIF K 1 B 0r R i 1 £ B AR A i T SMILML &R 21 JF DL 52 BE T R0 ET 4 4
COS-7 22 M JEFE (249 8 pem) T AN [) 4 B 25 25 44 LA S B R RS 24 20 pem) (9 98 41 L GBMI1O N #% £L 53
A B Bk Y- T 23 AR B X S AR T B A WA L S I B Y AR 8T S8R 1] 23 BERE 0 29 80 nm, il 1] 43
BERE 129709100 nm. [ 10Ca) 2353112 COS-7 4 M i AUCE (LD VEORLAR O ) B ALAZ A 1 CF ) 78 5 —fil 1) 8 i
AT A7 BR R S o B R X 25 R 10 (b) J 7R T 5 A GBMLO 48 it 4 il 1] 4% AL 43 A5 %l 1) J2

altub ulin-AF647 Super-resolution J Nup98-AF647
y —l4pm
0

Super-resolution

Super-resolution

Diffraction-limit ‘ Coverslip 2 pm
(a) Diffraction-limited and corresponding super-resolution images of (b) Diffraction-limited and corresponding
microtubules (top), mitochondria (middle), nuclear pore complex super-resolution images of nuclear pore
(bottom) in fixed COS-7 cells complex in fixed GBM 10 cells

H10o TRMBBEMGHFETELREERS 23 MR ERD

Fig.10 Comparison of axial plane diffraction-limited and corresponding super-resolution images of different targetst®"
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AR 14 pm R 17 peml XS G5 SR TR T 40 A 25 4 E A 37 3 R PN Al e s D o A A T X aE— 2D RIS AR
Y0 AL K A0 i PN A A i T Bl L R L
3.2 HEAHAEYMFEFRHINA

L LURA T 40 MR35 B Z 8]0 A W0 280, VT 28 1 R — 28 B 00 1 25 A R0 1) 200 Jf K 4 At 100 5 2 k. A2
Xt 25 B T RE A 2R DL SOt 45 o I 11 5 BILATT 0 #0 A 57 7E TR0 T M AL 2R St 2 1M H TR SR s BB
H AR SMLM G M GH K RUEE H &, 48 78 2= 4 4 20 0N 35 1) 8 &6 A8 B 2 i 6 s 01 U BON P28 ] Y B
Gy FEN AL AR SEH T IR LY 50 pem PERIRFE 5 P984S5 4 1) = 2588 4> B A%, sE e S5 R an &l 11 () s 48R
TR 412U 21 4R L Sh B R 2200 I 4% S5 R LA e SR OCT4 78 AR5 2 B8 1 40 i N 19 %3 8] 43 A
XU F &R B0 2 3 AR S B0 T /N BRI U0 F DA BB 41 23 A = 288 o 9 A% B 1) 43 % 3R 3K )
7~12 nm, fli {53 FERIBF] 21~45 nm, AR WE 11(h) Frw. XU J &0 STORM 2 AR FIF 8 58 %
BRZA LY, A Z2 b Mg A TR v D BT e R T oS R T 1 R R e A v % €0 ST DA o5 B BT 2 4 ) 38 A IO i AR
B AL R L B 11 (o) AR T N84 H 1 I iid 21 22 v il IR %) S % 0 0 45 0 i 2L 20 v 0 6 EE 45 2R L X s % B
AR S0 2 W A K T A 1 XU, 23 2% AR R O BT 55 3R 9T O BB R R L L SR B . SMLML HE R
4 1o 2 0] 43 HE R BRI B D6 B 5 B (R F STED) | 8 % Lo BE A 5 LA K% 3k 336 FH A4 5 7 A 4 5 ol HL A
A ) 4 0 SRR A 5T AR 4% 52 T R

Adenocarcinoma

(a) Super-resolution images of (b) Super-resolution imaged of dendrites (c) Representative histology and corresponding
F-actin (top) and 0CT4 (bottom) in visual cortical circuits (top) and elastic super-resolution images of heterochromatin structure
in fixed thick samples!''?! fibers in developing cartilage (bottom)!'!3) in human neoplasia!''¥l

Bl BT R AALL R &Y F P8R
Fig.11 Applications of SMLM in tissue biology

3.3 EHAERERHNEBA

P22 B2 I IIF 5% 02 A A B SR 2 2 Y X B SR R R Y AL I B 2 Lt B 2 M S 2R 2
SC, H iR C 2T 2 BROGE BT PG, 21 22 9Bk 2% 520 0K S i Bk 2 0 i AL FE T i R 28 oT 2
FfLZ5 G AR HL 22 1) 0 3 450G &R AT R TG S AR A T T, B TR B 43 8 60 88 4 BE WA R i e T i 2
Bl m gt el LU C AT R RO R B B MBS G R T M EAR L EH T MC3T3-EL 41l i
K HeLa 4l 1 15 b 28 055 22 R AR W RE 5 (0 PR R WL 37 . = 4B 88 3 B AR T8 12 (o) o 1 K BRI A il 241
S JEAR R 5 10 28 0 1 I 28 S5 46 3 I S s T A AR RS 9 Tl 9 A R Bl R i A Y A3 A i L. CHIU L 4§
FIH SMLM A S8 T AN 1ol A7 1 5 08 i P4 2 B4 e B b 48 00 19 B 43 A%, S5 SR & 12(b) BT L 48
TSR K v 2 L s 2 R R AR L B AR DA B B AR v (4 43 A 1 L 5 % 2 06 R KLEVANSKI M 4§51
FIH Z B K dSTORM B ARMSE T K BN P 28 41 21 25 220 e A58 780 1) 22 floh iy o AR AR 254 L 4B 7R 1 % 451
16 AR 0T H BRI 5 A 1 0 SR BLOCR L Ay BEERGR E 25 nm, SR AE 120 frn iz R AR T LS
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B By E A 20 B ORI R W S R B R R )

A 2l 25 5 0 2205 3 L WLSh 2K 15 005 S R S B 22 O Ak T B L WLBR A 20 A 5 A R B A R AT RS —
RIVEAE O 2 B o QU S 2 A W) o 1 RGBT S B AE T — e I A R O vk SMLM. S B 43 Bt
R B2 26 15 - 23 17 8 R R R BELIT S BE 1 B9 520 70 T Am iC e il BV AT L D L SC 0 3 - 5 oA w2
TRt 5 1B B R e R AR AR G BRI 2R GE M A PR iR AR 45 58 B8 i IR | 2238 38 e 91 LR S5 R T B
ZJa - SMLM X TP 2 20 i - HAR XSO Y 28 R GE B A — (L8

NG e Homer 1/2/3

SR1/Ch1 SR1/Ch2 SR2/Ch1

MAP2
SR4/Ch1 SR4/Ch2 SR5/Ch2

(a) 3D maximum intensity projections of
multiple neurons from rat pup brain tissue!'!”

c=Tubling? y-Actin
SR6/Ch1 SR6/Ch2 SR7/Ch2

Synaptophint. § o/p-¢ Bin PDI V= 1 JF646-Hoechst

SR8/Ch2 Y SRTV/CHT

(b) Super-resolution mapping of all dopaminergic (c) Multiplex dSTORM images of the calyx of Held
neurons in a whole brain of D. melanogaster!'® synapse showing 16 targets of the same section!'”!

K12 #BopFEMBMEAKEWEFF A 8N
Fig.12 Applications of SMLM in neuroscience

4 RE

By 5 AN B 43 B USSR SRR L = o BE R R S AR R AR SR Tz N T A AR
PSRRI I R L AR 2 R T B R R A 8 IR 3 R 3E AR A AR L F SR 1] 22 10K SMLM
BAREHEHERME G LA BT K B ANME R 7 200K SMLM (1 43 336 F — 25 10 LA GoKH B W40k R
JE S A T 1 ) A ) BRAL A B SY B T 18 T HELL S W B4 P & i MINFLUX $ AP 53
£l STED H I IEEH 5 SMLM £ ARAHZE A LSBT 29 1 nm (988 85 12 00 R B2 PRk Be 28 90 W B 5 T 1k V5
IR 1 ROSE AR DL R Aif 22 AR/R RFFHE T K% SMITH C S IR 2 1 SIMFLUX # RM2
P R S U A 52 S I FF SIM 5 SMLM AR AHZS &, S0 T P K3 88 40 BE 1%, 2 HERE 1 #2714
L5 5 A H AR 2 A% e Ah S5 N B T2 B% JENSEN G ] B4 D204 % i F I 2 R 5 PALM
HMEEA S MR T 2 nm (98 (RS B & B0 T 2 (0 B BRI N &6 T6SS 1) 2 Fiob 45 44 LA K 2h 25 A 45 90 5 71 ] o 3t
JEREEBFSE T SANDOGHDAR V20 V2 B & i COLD $ AR [’ AR A B AR 51 A S SMLM H1,7E4.3 K
AR T 2 1 T S0 T 2 11 0T 0 3K a1 43 R

B e — 2 2 T4y BER Z b, SMLM $52 R #E = 2 88 43 B A DRl 52 i A% B B 5 O iR A | v R SR
A3 2 B DA A AR K A K R 2 ) EL R AT LA AR JLAS 5 18 % 58 - 1) P41 B 28 RS B P AT A 32 BR
R G0 T 965 F VR B MR A /N LA B B0 3 (1 BN 43 F T & 1 6 A e, BRI, B Sl e 2R R T TR
45 ZGEHY PSF H /MR 22, 0T DL g B 3B R (i STED . SIMD 45 & 1 A 5 5235 3 32 v 38 T 1) #2443
T & G TR0, s 2% 5 3 P A G TEE 1 DR TR O S Ak 2k b R T Ao A R R N g R OIG B5F [R] DA AR IR 6%
Z WG FE NS A FRHE AR . DNA-PAINT)  fHZ 7 sXA 38 TPk % . Lok 584 840000 7 ik 1 K8
B AL PR ED L $ i H i R R . 2) = Y S RN R R S B AGOT A  A 0 ORI N s [ 5 A i A L AT
B S PR IR N RO R G (AN T B PSF N [ 3 I G FET R R 5 R A vk (i 22
R £ T 2 ) ) 25 T B v il 1) 0 R L R AR T L 3) 3 5 SMILML A R A% 3 5, — 7 1 B 4 1 4 0 8 1)
WG , o — O T 5 BT R A 5 % B 2 A5 5 BUE 5945 5 4 BERE 1 e A SRk W mT DL R S e g
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