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AN o T AR B RO 2 AN W RR I AT L A )
i S N TR RS B 2 BRI . J ek, N TR
FURE YDA S e N B R a8 4H 23 B 4 B = 4E 45 R
(three-dimensional structure)J 1473 55> ¥t (topo-
logical analysis), ¥ % ¥ 4b £ 75 7 F R AR B AR B2
iz 4= (Zhang et al., 2020, 2021). U F 228 utE
G MY S T7 1, AHH Y] BOR Tt 3%
73, BAEY) i B8 b S B R A 1) e 8 A I 4
SERIRIIELEE, IS B 40N A Bk, 52
M) = ZE A 45 o 9 T IRRRIE A S N B 2 2 = 4
SERIFIE B e B, SEILG BN E YR A 9 S 4l
ML E . A I SEAR G FHE BMLERE0 T,
Y2735 B H AR (optical clearing technology)fil = 4k k%,
BB BN — P EAR AR T

27335 B AR S 18 458 FH A o LA K790 4 e ) VR
G, IR, RIKEGEE SRR T 5, Ak
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cal clearing technology) (Richardson and Lichtman,
2015; FH:H%, 2016; Ueda et al., 2020). [t
SEPBORMK R, WIREIE B RE S ST Wk
EFRAII R, WJEA PR GUKTE D I e 318
&4 ¥7K T (Susaki and Ueda, 2016). iZH A )N
NSEHLAE AR TE N 4B = SRR T B
WIS HE. TELRRJUFER, S5 E BRI RS T
EoRdERE, JF Ol R R iSRS . R 2 bl
6 A JZ %6 B R (light-sheet fluorescence
microscopy, LSFM)H1ZIK & 13 A (expansion mi-
croscopy) [ I8 & f&, AR A il il 4 1) D¢ 5 2D 3R,
B AR R T SRz M o ARSOR SRR 2
B AR NS5 R DL @ R, H AR
AW T8 BB Je 2 Bl ik TR A ' 2538 B 1 %7
R R AGH AR AER A0 B A= 2 R L o

1 RFIEPHAKFEE
HZAFE Y] O CHUR SR 5] EE(Johnsen and Wid-



der, 1999; Tuchin, 2015). F T F U AR i 25 4]
=, ER R ERAE LR R ARG E R 6
BN 20 B T AR AR AN 8] 40 47 53 3 (refractive
index, R)& (WK, HwEAK. TG, 40T
EIHTH 5 H181.33. 1.43. 1.44. 1.38-1.4171
1.55)iE HH o ML 3R JiE#E 3 AN 2R (KRB U g
15, MM E— 5 i a2 44535 W (Horecker, 1943;
Weissleder, 2001; Seo et al., 2016). 44 il BE (1)
790 28 (1.42) 8L T Jeag (W 37 4 %2 (1.52), M5
LI HT I 28(£91.36) 7 7 i 3, IE =& T ERZEADL
BUN FEHEYHR SEHEERAEY . EED RO H
ZURIHL R g R, BT B R A R G I AE
18, BB PRI A SO0 R BRI R N . O
SEPHRIIR R, 015 808 AR R R AR L 2 4
R, FEAME D) BT G0N AMYAT BLERAS KFEA
= HE R, B TT DLA T T A 2 B R AR I 40 L,
M2 R e & 7 fT 4H 21 ) TR 25 K A= (Kierzkowski and
Routier-Kierzkowska, 2019). [Xtt, #7834 H % 40 il
2 Gy R RE MR R AT 2R, AR R R E
(Richardson and Lichtman, 2015). & 7 i&E4: ¥k
ASCFEE W H 1, 7T RUR AL 5 BT R BR oo
RIHUR BOER LR, W AR TR & 1 UERC R
H, DASRAS I ST B ST S F U . 485 0d B AL AL B
IAEPIREA, RIEAE JLZ KR A AL e R
R E 4 (Jing et al., 2019). 4 LFTiK, JasfiE b
(7792 B AEAL L 23 PN FB ) G AU A R i i MK«
AR 200 27 37 W R S 8 BE I AN 3 W AR )
A 23 B R AR 22 1o B T 0 2 b A A R TR S TR A
HE, SR E0E B AE A R 72 (BIMA) (BT
B, 2017). H60d W1 i 1R A8 A 1 Ah B8 2 Fas 7
I A S B L TR N S, AR AN I IR A
HLE = G T A, AT SRECRE 22 AN [R) 48 FE 1
VG R BE AT E SRR IS TNE . K
FRNE RN B J 0, 3 A5 o s 235 P S S B A VIR M I e )
JR 5 BR A H A RIS — 1k, HASE R BRI
BRI 731, A3 RERE 7E 22 K 3 JHOK I RUEE B DARIOK I
YUK PRI E A ) =SS TE B HEDE
S WS AR A FR A LE E . s IE . AR
ULHC44 25 B (Tainaka et al., 2016).

O REE: A BREAREEN Z RERGH KN 99

2 FERMAFERHEAR

F6 235 WA R A 2 B 2 AT N, FH B R, B TR R R
Sy BT EE AR s Bz . B FUE 13 2O ARn I
SEA S BT I AR, (HALZURIE B RN
2 1R JZE T v 23 BB B R B0 o D T s o
GO R T 11 22 Bl 22 35 B 5 VR O 2B B R
HRNEARNS FIRC G AL &, 8 PO AR
JSAG AN e B B AR B v, T SR A A T 11 R A
HER A o AR AT IRIE R, TR RS B
ERBRE, AIETHHER . BT K7 LS
TR 1) 622 E B H AR (Jing et al., 2019).

21 ETHHNBTRLFZERZEAR
A WLV FRE H B AT = IR VA i e ) M s 5 28 (R1=1.5)
(RAE A, AT b A PR JEE B A (Vigouroux et al.,
2017). BeckerZ$(2012)%BABB (benzyl alcohol/ben-
zyl benzoate)%: ¥ i K FIFT 5 ZE IULAC2EAT 2ok, K%
B T DBE (dibenzyl ether)ik:, fRF T KB4kt
62 1 (green fluorescent protein, GFP)f¥) % & (Dodt
etal., 2007). fEDBE)E At - FF & 13DISCO (three-
dimensional imaging of solvent-cleared organs)f; &
(Ertirk and Bradke, 2013), L& 7E3DISCOZ:At I
M KR fJuDISCO (ultimate three-dimensional imaging
of solvent-cleared organs) (Pan et al.,, 2016).
iDISCO (immunolabeling-enabled three-dimensio-
nal imaging of solvent-cleared organs) (Renier et
al., 2014; Belle et al., 2017)#1vDISCO (nanobody
(VyH)-boosted three-dimensional imaging of sol-
vent-cleared organs)i%(Cai et al., 2019)i#t — ¢ &
TREAN I VIR, SR K 51 AR IR H S AR RIS T
A% B S . Klingberg % (2017) 1 F 3-2K 3 -2-15 12 2
fis (A EERZ Z. T (ethyl cinnamate, ECi)JT & 7 —FfhfE
PRAF 5 R AR 8 P 110 (5] I S BIARE i i 7K DA B RIDE
BC T BB W U5 i, (HUOGHF SR [ %E. B4k, Jing
24 (2018) f# H ff1 PEGASOS (polyethylene glycol
(PEG)-associated solvent system)iz Wi A i £ §;
TEE WA P R, (B 5 51 R 2 204

T A HUEFRE P HORM RS E, W T 2
AR H L. R0, A PLERIRZ A 7
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Figure 1 Workflow of optical clearing, three-dimensional (3D) imaging and statistical analysis of plant sample

(A) Labeling and optical clearing of plant sample, mainly including genetic labeling (transgene) and histological labeling (immu-
nolabeling and dyeing); (B) 3D imaging of optical cleared plant sample, 3D imaging mainly depends on light-sheet fluorescence
microscopy, laser scanning confocal microscopy and serial section tomography, after raw images collection of serial optical
sections, 3D images of interest target are displayed; (C) Statistical analysis of plant sample after 3D reconstruction, mainly con-
taining histogram statistics of interest parameters, dimension reduction analysis (uniform manifold approximation and projection
(UMAP) and t-distributed stochastic neighbor embedding (t-SNE)) and topological analysis of a multicellular network

E, BAGE R A A R, R E A 22 BETKETNSRFEREA
K, WRE T AR E ARG, AR T A Y T LIRS SRR 2R, B R e
% (Becker et al., 2012). 5% 0 3B 11 10 PR R 0 DA 4 4 g 1 A A (2



AWK G| B R SR ) . TKE K FRIAE i B VA TR
A DAY A R O R R AR BT AR, R A
AT S K B, PR 2870 S B K IR
BAPUER, LIRSS L SR RO -

Hama%§(2011, 2015)%: /5 7 & T ScalefliSca-
leSiE Bk, AR F IR L =455 24
SEMH LRI IRAE. AN, Clear’ X% R fClear*$;
ARAEZE AR I B IS P R PR B OGS 5 .
PEH B AL MG ERIL 2O E S, AR
/N, T HLIE WA (R A, 3% B RGCR = (Kuwajima et
al., 2013). A 7 HiF R H RS, Tk HiSeeDB
(see deep brain). SeeDB2LJ K& it fIFRUIT (fruc-
tose and urea induced transparency)iz:, f#FE 5 1)
JEHIH FOBR ZE R IE B /N, BN T B BUR IR BE,
s 1A o PG T (Ke et al., 2013, 2016;
Hou et al., 2015). ItAk, 1 3900 %R & (1432 B FE
Ml /% J& 2 K () CUBIC (clear, unobstructed brain/
body imaging cocktails and computational analysis)
RN T EA 7 R m AR R IR I S AR, (B
TERUG IR K o T Rz 28 0k, AT B AR 2H 23 1) 3% B
377 A VT TE (Kubota et al., 2017; Tainaka et al.,
2018).

2.3 ETKERHXFEERZAK

T ISR LA W R AR B S S, AN Gl
R IAARR F K BER ELE IR, DAORYP R 5 S 52
B B AR B o 7K EE IR AL 3N 5 B (1) A= P A 2R
AN — MR E TR, AN 5 R I HINE TR
Bfe, DIMGREITE. DhAetEAEMT L . IXFEAL G
BT PodE SR R R U E B, N2 MRS R
X H#H E(Mombaerts et al., 1996; Petersen, 2007).

T AT I J5T A8 H8te TR 945 T b 4% 58 K A0 SIS AR 25 10 41
LKt (clear lipid-exchanged acrylamide-hybridi-
zed rigid imaging-compatible tissue hydrogel, CLA-
RITY) & —Flgi I R IR, i XUZ B 58 o WA A %2
FLERK BRI 5T i BUAR, BE 23 ORAF, SCREFR ML AT R L
() &5 K F0 4 145 8, 16T A T 2 200 W] LA D 43 A
(Chung and Deisseroth, 2013). f# T CLARITY
1L 3EIPACT (passive CLARITY technique)iZrl
ARAFIFE B FE S R i, ER B RIS, Hat
L™ 1) 22U K (Richardson and Lichtman, 2015;
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Treweek et al., 2015; Pan et al., 2016).

K RV AT B KA AR IR AR ) 2 40 (L A AT
/INER (Mus musculus) K i) AT 7 TR M 22, fif
TR R ZRE B AR e R . KB AR 1 45 e B AT
F T PR S B 58 B 2H 23R RS QU 25 A A4 YT, [R] I AERE
i () ) 2% AR T RE R B A5 RS R

3 WMEEMAFEERAGE
HE ) 2 6 5 S e T F 9 44 B L 1) 0 4 e T e 1
Y. AR IR KA R 51 A gl J AL,
HATHE 2 RGN FR & B BB 28 B 1) vl 5 =45
B B e HER 3D, B2 R E &5
M 25 A 1 26 e 4% 1F (Kierzkowski and Routier-
Kierzkowska, 2019; Sapala et al., 2019). AT, K
R ERCAEY, XA A H RN
B PRRERAR . T EEY N ESR, FE R R
AT AT P v B A B 0 WSR3 AT A B . D 9%
I 2% 77, I H T 45 B4 2% DL S — 4 = S Hint 7 4l
EUR AT BCHERINS 55, PEEAR =4ES5 1 A HE . &
ARy — P b BRI 82 () =B, 7R M4t g
SERIRE TSRS BT N o AT B AR AN K
KA 7OV & N3 71, i BAE T3R8 A
U =41

2020 J5 3, MR O A 2 ME R
FIFASCIRIE, dnH g BvE . &5 hiE % (Gardner,
1975)F14" 1,45 &% W 7135 (Herr, 1971; Smith, 1973;
Kenrick et al., 1986). [R-Tk50E, &EHFRHNH
RERTTIE, RCAFEER . AT B I F R
LA E G | |2 52 06 B BB AR AT RZ K 2 B R wF 5
W% A [ 3E B 7%, WPEA (plant-enzyme-assis-
ted)-CLARITY?Z:. ClearSeef1CUBICY%

3.1 PEA-CLARITYiZEMR*

RETRE N, RV EE B R 4R PA%ER. A
JR R AR AR, 60 kDall b 9374 DL 540 i
BE . Gz AL ST IG R F QG PR I 7 T B4
150 kDa, [HLTCE: % B4 Mo RE, @ E L T 4
AR FEA RN . PEA-CLARITYRIFES)
ity 4l B B CLARITY 32 BR 4R, 38 i s 248 ffa B 5 fige
B3 I B P P, AR P K 7K AR D i A R
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M, TR T AR R A7 A PRLRE I 325 B V5 05
MRS BR 1] o 45 & /K B B 72 A ZLUE W FI B 3, %
FR T 56 1 DA R A b i B BEAS 58 BE 1 2H 7
H, HLREWS ORIFAN B A5 A ) e B e M . xR
AR BEAT IR E TGS, TR EHEEAT A4
Y1 B AT SR 56 5 2H 2R e B 1 o B R ) = 4 A
UeAh, e AER RS, BT RBRIER. 4R
A BB R, HAZEOR TS E 52 a4 230014
F%. [FlRS, PEA-CLARITY & B AR WAELE R IR P, 4
R 5 B A ) 4L A K I 1) 5 1 3 R v R RE H AR
BIE, MG RHLE NS, GFPEROLE N
MG 20T, BeAh, Z7 B AR K, @ %
BLA-6JH A fit 58 A A & W] (Palmer et al., 2015).

3.2 ClearSeeiEMH%:

N T A R B il R R Rk T O AR, KRB R
5 THT N 1% 2 B 2 7E 41 i /K S bk 58 20 4 rp
DR 3R IA 1) = 4ETE A AT P RAL, X 58 e B E AR i I 4H.
AT 9 6 A TT F T 48 7 2k DR TE 0 40 B 7K S E
Fik. R, HTHEMALFEH 2 A RFICHIKL
A, TR AR M7 58 52 PR A2 28 23 W 42 20X i 2 o
HH, XFEESE A PA BRI EERE R DO, H
T 20 P 57 - 4 2% R EL T 4 B AL Gy R 6 e A AN TR R
JEE (RSO L, RTab iE DA KGR 4 S AT VR A
ClearSee & ARERER K « Wit ENHFRANFI R RIR A& 1E
7K A | R i B R I B T T SR M — OG0
Ji. ClearSeeid BIVEfH[H & MIAEH & WAL, SE
UM YIRE AS VR FE A% - ClearSeefE (R #:9¢ 0 && (1 IE I
PRI, PG T 2R3 B R, TR TR 2
B T I FAEAE 1T 3 R R B A o DR, BF N IR
Al {fi fiClearSeei#f T Z (A8, HIRMBHEMEAF K
TP = 4R S5 M R o8 1 2 R R B (Kurihara et al.,
2015).

3.3 TOMELERR%
I e T A R R 13 W AL 25 B B U5 i TOME]

(transparent plant organ method for imaging) /& & £
JE 6L (1. 3—6 /NI 5 i) B AR R FE R A5 A 35 B T
Z R E . TOMENE 32 22604 [8 i A — H iz
(2,2'-thiodiethanol, TDE)Ab#E24 8% . TDE& —Fif
IV VEAR R BRI, 30 I K I VR R R4 47 S 2R (15

Bl o S W) e A2 — Bl T8 23 7 2R R AUBR 1) 2 2 A o
(Staudt et al., 2007), 0] F % 0 K 4H 46
(Aoyagi et al., 2015; Costantini et al., 2015). 7E{# H
TDE il 2% ik 2 23378 B R it i A v, R I — H i
TR BBy, FLAT I B, R EBE ], (H 2
FIAE T A 7K. HREERE, SIMAHLFE
A TEIT Yol — H B I H IR -2 K J5 AR A AR H
/N(Aoyagi et al., 2015). MEEMHHA G, HI7%
TDEAN A2 FEUEY) 28 B AUk, Y48
AT R DR 4H B (%) W 17 5 7 H ) v 9 B TDE (1 i 52
PEo BbAh, 8 FH TDE LK [A] P il & 56 BRI AR 432 W
FEd, T8RRI R AR 67 K I %5/ (Hasegawa
et al., 2016). /5, Jv 7 WEH B KA 2 h 3l A [H]
PR AR EIE, Musielaks:(2016)#11¢ 25 4H 44 [ 5
R, FFAET0% TDEM10% H it it Ao b3 . 220052
RIMAC A R AR B IAH LR, B 34 % e 2 ]
JUFAZ TDER MR o 1X g B AT A6 R B A5 50 75 0,
A I b RS 0 1) 3 22 6 1Y) € A7 . TDEVRIE A8 FH 7K %
TR AN AL FERE 5, AT ORFFRE ) G HR I, IX MR Is
& W T E A AR 1 S50 A 1, T HLAR 2 5 R AR
FRAZ /N, W 3RAS SE IO AEmf () 22 40 i = 4E 5 (A5 S

34 HEFR%

TESEYG IS AR b, 3l AN A8 A R B D7 v B A,
R 2Rk 2 AR (R ) S Ak, B BIRIRE
AR . =S CBEAH MR TG EE ), o
813290 J5 I 20 ZAFN 40 B E A [H) R 06 2 P i B BoR
K, HABEIR B AR B 40 M B4 2L oy, H33 B 2%
BRI (I 4, 2017) B FE R B, 16 A AL
BRI K B = S ST AT AR A5 L S A RoZE Bk
S 4F 1035 W1 2R (Shih et al., 1983; ¥ Jk A& 55,
2018).

EAF TR, Shin%s(1983)ff AN [ B (1 4L
AALEN. LR, IR E A UK. KE A, H
IR A Tl T I 7006 o - AT AL B, AR — b s
(1) & A A - K B S, TR T3 B U (Acer
palmatum) it F A7 I RE T« 8 B RS R 55, AR
i3 T3 (Brassica rapa). #4JIX(Citrullus vulgaris)
K16 H %% (Helianthus  annuus)2s i i I 58 & v (16 Fh
JWRIZE A .
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Table 1 Comparison of clearing techniques in different organisms

% W 7 v B fEH = = I 22 ik
3DISCO VYSMemg Al — 50 BoKABLIE EIHACREF, 5®E WA 2, WU, /N HE. F Ertdrk and Bradke,
ot H IR A7 R 4T MRS W, ey, My 2013
HH
CUBIC VY 2.2 it €2 PRI, mHACE BRK RAN Tainaka et al., 2014,
=, A R Susaki et al., 2015;
Susaki and Ueda,
2016
CLARITY IKEERE HAEE BWABURE BEER, BN Treweek et al., 2015
HA G ML
TDE i — H Bz RIVCHL iR puE, HEBE, RAEAS RN T (Arabi- Staudt et al., 2007;
PRFAE /N K dopsis thaliana)ff- Aoyagi et al., 2015;
Musielak et al., 2016
SR SEMWAMERE BURFRRE BERE, BAMK, A2 mIEE (Artemisia an- 1 &85, 2017; #f
A = AR PN nua)M- F A & (Vitis Jk A%, 2018
vinifera) f
PEA-CLARITY  4HfusEf%fiRlg  AKMEER  FEHRCRLF BRIESE e, WEITH R AEE Palmeretal, 2015
AL 51 (Nicotiana tabacum)
i
ClearSee KBERE. BN PRI REROGEOFEME, MK R, A Kurihara et al., 2015;

RN R VLS

D IS4 B MEES

Slattery et al., 2016

4 EMAFEREARENA

TR 76 40 B A SR SRR R Ay, S RO
75 W EORAERE Y T i N TR AR KBk . shoe %
BER AN = 4E MR 1) R R AR T Mok 5 0%
BRI =4t @R . PG EREAR, FIEAH
INBEARSE R G B0 22 0 B W0 S A8 47 A o 508 45 4 (11
1B). AR, MYGHE N AR AN SRE
BERRERR . IR DL AE ) 2 RO G Ak As 21 1
JIZ N, IR N A0 B A P R R B AR A )
W7 #5445 (Timmers, 2016).

4.1 EEEEERATREIRGHRPOEA

K2 HE Y 7 H G S A BAR AR 7K o W7
ORI T 24P E0HE 2 JUIRE SR KPR GR DA S A% 432 IR i
WA 24k 17 B, il PP Al X L4k S A e
JE R E BRI SRR B R ORI R, BRI
i A G B AR . b, S5AREARE R RN
KEERE, A% FH 07 328 HH 1R T L 028 At 751 A 2R B AR AL R
(Arabidopsis thaliana) 4 i, UL PBS (phosphate
buffer solution)ih3 5 14 /B A I, J8d X th &
I, ClearSee & fiidi & 0L I+ 41 i B 4415 BH (1)l 5%
B 57 . fd FH ClearSee ¥ i % 40l ’ 77 %) 1o 3% BH )i e
th, HEOEH 3L R £ BT (laser scanning con-

focal microscope, LSCM)M %%, K BLH) K 5 3 b o]
Do M2 2 BNV AA4E S KRG DIRE 7L, B
B F 48 7~ fH P ik N K o FUE F2 9 R )iz i LA B 5
(K14% 38 ML (Kurihara et al., 2015).

4.2 FEEYALEEATRLMEGEREPEIEE
Y EAF R R G, BRI IE N 551 3547 48
R AHE A T Y0 R, T RGET )
ZHMPARE . JeFEREARNE A B TR H
SURI 38 B MBI 40 2R AL K oA BLAE . Wuyts %5
(2010) XS A [FI i) HH A 4L R I it AR S B AR BRI, B
FeIL A BB R 2 0 7 R AU X i BT e 2 )
A&, IR A = 4RI RAE R T R A SR A
RO IAH BEAEF o TruernitZF(2008)45 L 5 7+ #4 k1% 1
LS, Stof B AR RN AR A (1) 490 B S 4B M 2k 4T 1 1E 48
RO LE R . AT IR, EW B R B AR, —
B 1) R 30 R A o RS VR A R AE 1 48 B E e ) E
A3 S B A A R SR o 3X — R IR AT
TR E LY A = s GTTRE T B Nig R B
W97 % P AR 3 B VR AL BRIy, B R T T
AL SRR AE A A K R B U (1 & k5, 2017;
IRARSE, 2018). AR, BT A K ZAE A M (R KY
i P g ) 5 A6 K 1547 35 B A 3 DAEAT JE SR AL (B 5L
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i, 1988; ZE[EH V5%, 2006). Ub)E, B IEHJ7IEM
S, AT S AN R & W T AR AR AR
I B4 H 5 R (Boehmeria  tricuspis) i1 HE 44 (2= 2 dif
4, 2011). 771 1AW % (Conyza sumatrensis) M {E /7
(b HE A3, 2007) /KA (Oryza sativa) ) i 2E (%5
HESE, 2006). K Z (Hordeum vulgare) f iF 2k
(Wilkinson and Tucker, 2017). /KFEH1/NZZ (Triticum
aestivum)if1 ¥ 55 (bt 1 45, 1995) i3k 47 i W Ab 38 % et
MG, NSV K BRI AR R AR R B T A
fih, WRt— e 7B E N RREED PN .

4.3 EEVEKEATRPHEZA

FE IR H A R — Tl EE OB B 3 R R IT %, e
FH AT B2 I B 7K S8 e 8 0 A= W0 ot o 2% ) () 4 2 Ol
B A BIEE 1 o IZIK R G A e et HiliiE
Ra. Bk, BIK. BUGARIESSE DR . K S
BHARGEZMS: (1) FRAAHRNBIL, WHELS R
TR B (2) WHRIEECRZ R A E, (% %
TG A ) S 6 2 HOR BRI ZR i NS AT A (3)
AN LI O R A BEAT 2 R, AT ERFIR IO
Y)Y 5 (Truckenbrodt et al., 2019). S A I 5
TR 0 T g e J 0, MR Bt S, RO Z K, R e N
99% A3 ¥ 0K, FE i KBEIR B I FE W, Jadfr it
FEHEAR B, TR T IRERAEADE A B R .
JERKHEAR T Z B T 2 M 2, et t (Brac-
hydanio rerio) f £ #% (Drosophila melanogaster)
(Cahoon et al., 2017; Freifeld et al., 2017). @il 4>
BORFZ MM K426, % B 2R
P RJG BIMARZAZAZARAT 58 4, I Aer I 21 A 2K 4
A W G B s S k.l oK ARz, Ku-
balova 5 (2020) {3 H 7t i iz 7% %2 (fluorescence in
situ hybridization, FISH) 23 22 ki &2 741, 8
o T 2 o g2 e €0 I A 22 R RE S R 4 B T HB AR 4k
CENH3. t4h, KaofINodine (20194 T MK .4
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Applications of Optical Clearing Technique in Multi-scale Imaging
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Abstract The optical clearing techniques are common methods that allow biological tissues or organs to be deeply
transparent and imaged under an optical microscope by processing with chemical reagents. Driven by a variety of optical
microscopy technologies, the entire tissue can be imaged and reconstructed three-dimensionally (3D) using the clearing
technique to deeply analyze the internal spatial characteristics and formation mechanism of biological tissues. In recent
years, several optical clearing techniques and multi-scale imaging techniques have been developed and fruitful re-
searches have been reported. This article discusses basic principles and some new techniques of optical clearing, with
particular focus on new imaging methods based on optical clearing technique and their applications in plant imaging and
cell biology. This review will provide theoretical basis and technical support for the subsequent research on clearing, ima-
ging and 3D reconstruction and function of whole plants, tissues or organs.
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