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LFP-1 EJ-1-68 EJ-1-69 EJ-1-72

Solvent A A, Sto!<es A, A, Sto!(es A, A, Sto!(es A A, Sto!<es
(nm)  (nm) shift (hm)  (nm) shift (hm)  (nm) shift (nm)  (nm) shift

(nm) (nm) (nm) (nm)
Toluene 444 587 143 442 580 138 520 606 86 520 606 86
1,4-Dioxane | 438 604 166 434 604 170 516 624 108 514 620 106
THF 436 626 190 430 628 198 512 620 126 512 612 100
DCM 443 648 205 444 654 210 532 658 126 527 632 105
Isopropanol| 438 627 189 434 632 198 502 642 140 520 624 104
EtOH 435 643 208 430 640 210 520 646 126 516 630 114
MeOH 423 631 208 406 622 216 526 642 116 506 618 112
Acetone 427 655 228 422 640 218 512 622 110 510 614 104
DMSO 433 666 233 434 676 242 524 654 130 523 626 103

Table 1. Spectroscopic properties of LFP—1, EJ—-1-68, EJ]—-1-69,

EJ—1—-72 in various solvents.
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Figure 3. Normalized absorbance, emission profile. (a) EJ—1-68. (b)
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(HeLa cell, RFP channel).



solventol &= 0.41 9 0.0769] Aoz =& 34 U2 82 HA
O trE polar solventol &= dFo] S5 R Lk},
Molar absorptivity . Solvent dielectric
Solvent (L-mol--cm) Quantum yield constant 2
Toluene 36126 0.41 2.38
1,4-Dioxane 21307 0.076 2.21
THF 21599 NE 7.52
DCM 44076 NE 9.08
Isopropanol 15539 NE 18.3
EtOH 17306 NE 24.6
MeOH 15355 NE 32.6
Acetone 26561 NE 21.0
DMSO 20825 NE 46.7

a The solvent dielectric constants were taken from https://organicchemistrydata.org/solvents/.

Table 2. Molar absorptivity and quantum yield of EJ—1—69 in various

solvents. (NE = non—emissive)
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Figure 6. Emission spectrum and mixtures image of EJ—1-69. (a)
Toluene—THF mixtures. The graphs are shown based on the %
composition of toluene. (b) emission maximum wavelength (blue line)
and maximum fluorescence value (red line). (c) Toluene—THF
mixtures image on natural light and 450nm LED. (d) 1,4—Dioxane—
water mixtures. The graphs are shown based on the % composition of
dioxane. (e) 1,4—dioxane—water mixtures image on 450nm LED. (f)

Photographs of EJ—1—69 in solid state.
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(b) BODIPY 493/503 (c) E)-1-69

(e) 3D image

Figure 8. Co—localization images of 3T3—L1 cells with EJ—1—69,
BODIPY 493/503. BODIPY 493/503: A.=488nm, A.,=300—514nm,

EJ—1-69: A.=555nm, A.,=568—800nm. Scale bar: 10 ¢ m.
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(c) E)-1-69

Figure 9. Confocal fluorescence image of 3T3—L1 cells stained with
BODIPY 493/503 and EJ—1-69 with no wash. BODIPY 493/503: 2
x=488nm, A.,=300—514nm, EJ—1-69: A.,=555nm, A.n,=568—

800nm. Scale bar: 10 g m.
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(a) BODIPY 493/503 (b) EJ-1-69 (c) Merged

e) Mitotracker-Green Merged
g gt

(i) Lysotracker-Green (j) E)-1-69 (k) Mérged

Figure 10. Confocal fluorescence image of HeLa cells stained with
BODIPY 493/503, EJ—1-69, Mitotracker—Green, Lysotracker—Green.
EJ—1-69: A=555nm, A.,=568—800nm, BODIPY 493/503: 2
ox—=488nm, A.,=300—514nm, Mitotracker—Green: A .,=488nm, A
em=300—520nm, Lysotracker—Green: A.,=488nm, A.,=300—522nm.

Scale bar: 20 g m.
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(b) 3D image

Figure 11. Confocal fluorescence image of HepG2 cell stained with
EJ—1-69. EJ—1-69: Aex=555nm, A em=568—-800nm. Scale bar:

20 g m.



X FHo| g3t 54 H7l= Hela cell& AFE3Fo] MTS assay 9t trypan
blue staining assay® R &3}, MTS assay®d A EJ-1-68, EJ—
1-69, EJ-1-72% Z+Z} 0.1p¢M, 0.5¢M, 1.0xM, 5.0« M, 10.0 £ M
TER 24A17F A3 & MTS solutions ¥o] 2A17F F<F incubation
st WEY AAFZA  9lol 490nmeollA]  absorbance®E A 3Fth.
Figure 129 (a)& ®HWY %7} Zoldo wel cell viability7} & 43t
Aee HolA g, o) assayHAeolA HER o] Z2HE AA

3t AL AXA Lo, ME Yo ZZBI ol absorbance’t

EJ-1-699 A% &4 #A9 &3 wjFo| MTS assay dFe| J&FS
Fe Aoz dusty, Bt FF3 cell viability =4S g8 EJ-1-69

o] 3t3}lo] trypan blue staining assayS E3] AXE 5AL dotsty ).

hu
(@]
>,
oL
o
r o]

EJ-1-69& 1M, 5u¢M, 10xM, 25uM, 50 MY &%
g sta, Aol AEZE trypan blue® @M3 3= DMSOTF A g3k A

I oy Arolde AEel 2 AA counting 3T Figure 129 (b)

o

s B FLEU) Hol,

m

oA 42 cell viabilitys Zo]tx= A
Table 3¢ (0)E KB 1xMelA 97.0%, 50 u M A 81.4%= 50 LMY

TEERE Mo AYstdete Bl E E2 cell viabilityg HolFE A



e (b)

@ EJ-1-68 100+
g EJ-1-69 = 80
< o0l m EJ1-72 &
Z >
= £ 601
2 =
=1
o
= ©
2 50 s 40
[ =
© U 204
0- 04
& &("\ oY §° ..g:-“ @“
e e

concentration (LM)

concentration (uM)

Figure 12. Graph of cell viability. (a) MTS assay of EJ—-1-68, EJ—1—

69, EJ—1—-72 (b) trypan blue staining assay of EJ—1—69.

a
(a) Cell viability (%) | Control 0.1 uM 0.5 uM 1.0 uM 50 M  10.0 uM
100.0 89.6 125.2 125.4 98.8 124.3
EJ-1-68
100.0 56.5 64.7 70.8 66.5 84.3
100.0 95.9 93.8 101.8 103.8 131.7
EJ-1-69
100.0 89.4 90.9 87.2 91.6 92.0
100.0 88.7 82.0 81.6 76.5 103.3
EJ-1-72
100.0 96.1 92.1 92.6 95.7 101.2
(b)
Cell viability (%) | Control 1 um 5 uM 10 M 25 uMm 50 uMm
EJ-1-69 100.0 97.0 90.4 84.4 80.8 81.4

Table 3. cell viability. (a) MTS assay of EJ-1-68, EJ—-1-69, EJ—1—

72. (b) trypan blue staining assay of EJ—1—69.
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v. A3
1. Ag717] 8l Aok
D) A7)

3t E AA =S 3 flash column chromatography+ MerckAF2e] Silica
gel 60 (Merck—Millipore) & AF&3F1th. '"H NMR¥} °C NMR, “F NMR
AHAEHL JEOLAS] INM—-ECZOOR/SI #3A 2% ozl ov NMR
W2z CDClLE AREetdlem,  NAAzvtE Ty =AY
(Liquid  Chromatography)+= HP 1100R49=% ZAZFEA7](MS) =
Electrospray ionization (ESI)®212] Agilent Technologies 6130 2

S A3,  columne  Agilent XDB-Cl8R €S AMg-3lit}.

ol

Absorbance, Emission =74 < Spectramax M5 Multi—Mode Microplate
Reader$} (crystal cuvette, 96 well plate) & AFE3tTh A E o]n AL
EVOS FL imaging system? Carl ZeissAFe] LSM700 confocal

microscopeE A3t}



2) Alef

HES-of AFE ¥ AJoF2 Sigma—Aldrich, Thermofisher Scientific, Alfa

32

Aesar, Fisher Chemical, TCI, Acros $< TY3te] AA o] A3}

t}. Waters 332542 Al439 ).

ke

Hjokefl == Hela cell, HepG2 cell, 3T3-L1 cell &% 3= A X+

Al

P

2ol e o, Wi wixlE Gibco'™AFS]  Dulbecco’ s
Modified Eagle’ s Medium (DMEM), DMEM:F12E A}£3}o] AEo u}
2}  Fetal bovine Serum(FBS) %+ Bovine Calf Serum(BCS),
penicillin/streptomycing <=33to] AFE3F a1, A2 o]n] A= Opti—
MEM2Z  Abgatglel. 3T3-L1 AlX E3leli=  Sigma—Aldrich®At9
3T3-L1 differentiation kit (cat. DIFO01) & AF&3F%1aL, Hela celld]
A A A= Sigma—Aldrich®AFe] Oleic acid (cat. O1008) = -1 &} o]
Gibco™ LSl Opti-MEMel 3|4 ate] Abgatoich. Al 54 H7tke
Promega’}2] CellTiter 96® AQueous One Solution Cell Proliferation

Assay, Gibco™A}e] Trypan Blue Solution 0.4% % INCYTO® A}Q

Disposable HemocytometerZ A}8 3} t}.
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Lipid binding region

EJ-1-64¢ EJ-1-66< 7]&el & RS T
1—4_27
Lipid-binding part FEF
B
LN e o2
%NJ\N BFyOEt, NN
o o o N’l\\o

Figure 13. Structure of lipid binding region.



EJ-1-64

Figure 14. Structure of EJ—1—-64.

2,2—difluoro—4,6,8—trimethyl—2,8 —dihydro—5H—-11%2 A *—

[1,3,2]dioxaborinino [6,5—d| pyrimidine—5,7 (6 /) —dione

1,3—dicyclohexylbarbituric acid (665.7mg, 2.25mmol, leq) & acetic
anhydride (7.0mL)<Z pressure vessele] @o] wwtsla, 95C =2 7} 3k
(). 95C7F =™ boron trifluoride diethyl etherate (337.2pg,
2.73mmol, 1.2eq) & Yol (=, F9). 30 ¥ TLC &<l (DCM
100%) & S vte ZeA~a2 &4 aA7E APE wrkA 3 FF7

et uA =S ARACd F

2

e % FHEI MeOHZ =
o]l Abgtd wj7kx] AojFEoh (3 M), o] A AYHES T X
sttt (B A 34)) Yield @ 671.4mg (78.2%) ESI-MS: m/z calcd. for

C18H25BF2N204 [M+H]+: 383.19; found: 383.1.



EJ-1-66

Figure 15. Structure of EJ—1—-66.

6,8 —dicyclohexyl—2,2—difluoro—4—methyl—2,8—dihydro—5H—

12322%=11,3,2]dioxaborinino[6,5—d] pyrimidine—5,7 (6 &) —dione

1,3—dicyclohexylbarbituric acid (449.4mg, 3.20mmol, leq) £} acetic
anhydride (5.0mL)E pressure vesselo] ¥o] wwksta, 95C=E 7143k
(). 95C7F =W boron trifluoride diethyl etherate (552.0 g,
3.89mmol, 1.2eq) & Bt (=4, F9). 40% ¥ TLC &<l (DCM

100%) & T btet Zepaas &4 nAZ ARE w72 7%

ghdo] Abgbd w7hA] Ao (A ). o] F 1A =S TE3] Ax

stk (A 14)) Yield @ 302.2mg (38.4%) ESI-MS: m/z calcd. for

CgHgBF2N204 [M+H] +: 247.06; found: 247.0.



AIE—gen region

EJ—-1-48& 7]&el &eizl gAMS Faste] gAdstaich”

AIE-gen part

O Q OHCOB(OH)Q i !
K>CO;, TBAB

O B Pd(PPhy),, toluene O Q
CHO

Figure 16. Structure of AIE—gen region.



EJ—1-48

Figure 17. Structure of EJ—1—48.

4—(1,2,2—triphenylvinyl) benzaldehyde

2—bromo—1,1,2—triphenylethylene (936.0mg, 2.79mmol, leq) %}

M

toluene (17.0mL)<S two neck round bottom flaskel] ¥ 3 W wWH3HT},
A Z 4—formylphenylboronic acid (626.6mg, 4.18mmol, 1.5eq),

Tetrabutylammonium bromide (92.6mg, 0.29mmol, 0.1leq), 2M K,COs3

off

& A=elA

Kl
2=

aqueous solution 4.5mL)E Y1 30% =
Tetrakis (triphenylphosphine) palladium (bmg)< Y1 90C=E 743t

w 24hA|7HE 9 refluxdtth, 24A17F & dbg A5 DWo a1, 9

il

EAZ 3¥ F&% § MgSOE Fi& AAsT MgSO.E Fo| I o
#ata, EAE S TRt A&l Hexane:DCM=2:1 o=
silica gel column chromatography s 3&Fo] A A st (F3F AF2 14)])
Yield @ 465.1mg (46.2%) ESI-MS: m/z calcd. for Co7Ho0O [M+H] +:

361.15; found: 361.3.



dioxaborine—barbiturate AIE probe

EJ-1-68, EJ—-1-69, EJ-1-729 aAL AHaq ATZS E3

2
oX
o

LFP—-1 (EJ—-1-18) 9] A< o] g3tgct.2

EJ-1-68

Figure 18. Structure of EJ]—1—68.

(E)—2,2—difluoro—6,8—dimethyl—4—(3—(1,2,2—
triphenylethyl) styryl) —2,8 —dihydro—5H—1 13,2 14—

[1,3,2]dioxaborinino [6,5—dl pyrimidine—5,7 (6 /) —dione

EJ—1-48 (101.9mg, 0.28mmol, leq) 2 1,2—dichloroethane (4mL)<
two neck round bottom flaske] ¥ 3 wHFSHY}. Piperidine (5 drops,
32.0ul)E Y 587 wykdt ¥ EJ-1-66 (88.5mg, 0.36mmol, 1.3eq)

S Y3 1.5A3HEe 85C=E 719 3sh refluxdtth. 1.541%F ¥ TLC &



?l (Hexane:DCM=1:3) & &< e Egtaa= 74 2A7E B348=
w74 et FFeeh () Al Hexane:DCM=1:3 o=
silica gel column chromatography & 3l AA sttt (2#:A] H-)
Yield : 44.4mg (26.7%) ESI-MS: m/z caled. for Cs5Hy7BF3N,0,
[M+H]+: 589.20; found: 589.1. '"H-NMR (500 MHz, CDCI3) & 8.46
(d, /= 15.6 Hz, 1H), 8.23 (d, / = 15.3 Hz, 1H), 7.47 (d, J = 8.4 Hz,
2H), 7.16-7.06 (m, 11H), 7.05-6.97 (m, 6H), 3.69—3.50 (m, 3H),
3.41-3.34 (m, 3H), 1.56—1.49 (m, 4H). ""'C—NMR (126 MHz, CDCI3)
8 182.0, 159.3, 152.9, 149.5, 149.1, 143.3, 143.2, 143.0, 139.9,
132.4, 132.1, 131.4, 131.4, 131.4, 129.9, 128.8, 128.0, 128.0, 128.0,
127.9, 127.8, 127.2, 127.0, 118.6, 92.7, 29.8, 28.7. F-NMR (471

MHz, CDCI3) 6 —143.0, —143.1.



EJ-1-69

FF

N/
/B\
0 0]
VRN G
N 0] I\ll/&O
Figure 19. Structure of EJ]—1—-609.

(E) —4—(3— (diphenylamino) styryl) —2,2—difluoro—6,8 —dimethyl—
2,8—dihydro—5H-1 122 1%—[1,3,2]dioxaborinino [6,5—d| pyrimidine —

5,7 (6 H) —dione

4— (diphenylamino)benzaldehyde (101.1mg, 0.37mmol, leq) 2} 1,2—
dichloroethane (4mL)& two neck round bottom flaskell ¥ i W REST}
Piperidine (5 drops, 32.0ul)E& %1 5%t uwtd %, EJ-1-66
(111.1mg, 0.45mmol, 1.2eq)S 231 50E = 85C=E 7193 reflux
sttt 50+ % TLC &<l (Hexane:DCM=1:3) & & vy ZgtAa=
£ oAy AR wrkA #AY SRSd o) AHE
Hexane:DCM=1:4 =7 ©° % silica gel column chromatography & 3}
FASTE, (] F AA) Yield @ 37.1mg (20.0%) ESI-MS: m/z calcd.

for Cy7HyeBFyN3O4 [M+HI+: 502.17; found: 502.1. 'H NMR (500



MHz, CDCI3) & 8.37 (d, /= 15.2 Hz, 1H), 8.29 (d, /= 15.2 Hz, 1H),
7.57 (d, J = 8.9 Hz, 2H), 7.35 (t, J = 7.9 Hz, 4H), 7.20-7.17 (m,
6H), 6.95 (d, / = 8.9 Hz, 2H), 3.53 (s, 3H), 3.38 (s, 3H). ""C—NMR
(126 MHz, CDCI3) 6 180.8, 166.5, 159.5, 153.6, 152.9, 149.3, 145.8,
132.7, 129.9, 126.5, 126.4, 125.6, 119.7, 114.9, 91.9, 29.7, 28.6.

YE—NMR (471 MHz, CDCI3) & —143.7, —143.7.



EJ-1-72

@MR
A A

Figure 20. Structure of EJ—1-72.

(E)—6,8—dicyclohexyl—4—(3— (diphenylamino) styryl) —2,2—
difluoro—2,8—dihydro—5H—1 12,2 1*—[1,3,2]dioxaborinino[6,5 —

dlpyrimidine—5,7 (6 /) —dione

4— (diphenylamino)benzaldehyde (102.0mg, 0.37mmol, leq) 2} 1,2—

dichloroethane (4ml)< two neck round bottom flaskel]l ¥ 31 W RF3T},

-

Piperidine (5 drops, 32.0ul) & ¥ 5%t uwte %, EJ-1-64
(172.2mg, 0.45mmol, 1.2eq) S ¥ 1A% 10&EF<H 85TC=E 7143y
refluxdtth. 50% 5 TLC &<l (Hexane:DCM=4:3) & & HlY =

2= A dAZE AdE wWzx ek ST (3D RS
Hexane:DCM=4:3 Z7d 9% silica gel column chromatography& 3}

AA s, (] F2 A M) Yield : 162.9mg (68.5%) ESI-MS: m/z caled.

for Cs7H3sBFoN3O, [M+H]+: 638.29; found: 638.2. 'H-NMR (500



MHz, CDCI3) ¢ 8.36 (d, /= 15.2 Hz, 1H), 8.24 (d, / = 15.2 Hz, 1H),
7.58=7.51 (m, 2H), 7.36-7.28 (m, 4H), 7.19-7.11 (m, 6H), 6.99—
6.94 (m, 2H), 4.85-4.75 (m, 2H), 2.37-2.28 (m, 4H), 1.86 (t, J =
14.0 Hz, 4H), 1.75 (d, / = 10.3 Hz, 2H), 1.67-1.62 (m, 4H), 1.41—
1.32 (m, 4H), 1.28-1.20 (m, 2H). ""C-NMR (126 MHz, CDCI3) d
181.0, 159.8, 152.6, 148.6, 145.9, 132.4, 129.8, 129.6, 126.7, 126.4,
125.8, 125.4, 119.9, 115.8, 92.7, 57.8, 29.4, 28.8, 26.4, 26.4, 25.3,

25.0. F=NMR (471 MHz, CDCI3) d —144.5, —144.5.
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x2Ho EYztdrd EA  H7lE= Spectramax M5 Multi—Mode
Microplate Reader®} crystal cuvetteE o] €3 L, 7FA|FA o & of A]
spectrum mode 2nm ZZA S % =43t} Absorbanceys T ZHE H
VAl ¢FS AEjol A fulwko 2 WA reference dataE ¥l H YA
o} o] &ul ImLel ZZH DMSO stock 25mM 1uLE 9o 1:1000w]
siAstlom, 54 HAFsEe 26pMolth. F2 Fe ZIEH fAS
o] &3l Absorbance? Hul &3 3 (A4S excitation I (A0
O # 3} emission scane 3%Ft}. Fluorescence quantum yields+ o} &)
o] A& o] &3lo] AAERIL, O, F, £ nS Z+ZF fluorescence quantum
yield, absorbance at the excitation wavelength, area under the
emission peak, refractive index of the solvent©]t}. xoF ste= Z+2} EJ—

1-69¢%} nile red (standard)©] i, @; = 1,4—dioxane|* 2] nile red&
AF&-3F 9 T} 2

@f,x = @f,st X (FX/FSI.) X (fst/&) X (HX/HSL)2
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73 &% AE ojnH

@D HeLa cell& ©] €3t cell permeability &<

6 well plateo] Hela cell2 9 x 10%cells/well®] ¥ Al 7t} 24A13F 3 7]
=9 mediag® A A & PBS 1mLZ wash 3. Opti—-MEM 1mLol
LFP—1, EJ-1-68, EJ-1-69, EJ-1-72 5mM DMSO stock 1pxLE
1:1000 3]Aste] ZF wellel A drh 2AFE<E A & 7]E9
mediag A A3dt3 PBS I1mLZ washdth A2 Opti—-MEM 1mLE ¥

1 g% Ande B AEE sAw

O O RELY

@ 3T3—-L1 cell& &3 LD A& gl

3T3—L1 cell differentiation

3T3-L1 cell differentiation  Sigma—Aldrich®AF9]  3T3-L1
differentiation kit (cat. DIFO01) & AF&3FlaL, @l kite] protocols
wakch, 3 &, 25T flaskel]l preadipocyte medium (DMEM, 5% BCS,
1% P/S)E AF&3le] AlES 0.7 x 100cells/flask"ra 7Foh. 48A17F 3 @
¥ medias A A F differentiation medium 5mLE ¥l 72A17+
&<t 37T, 5% CO, £/ 2= incubation$tt}. Differentiation medium<
DMEM/F12¢]| differentiation cocktail (1.5 x¢g/mL insulin, 1M

dexamethasone, 500 M IBMX, 1M rosiglitazone) & 1:10002 3|4



3tal, 10% FBSE 1% P/SE o] 0.22 #m syringe filter® o] 3}3Fo] A}

ottt 7241 ¥, @Y ¥ mediaE Al718F3l maintain medium 5mL

S

=
= RS

o

3, 109 -5<t 48417 7HA 9 2 medias A SFHA incubationA| %]
t}. Maintain medium< DMEM/F129] InsulinS 1:1000% 3433, 10%

FBS$ 1% P/SE Y9 0.22 #m syringe filter® o] %3Fo] AF£3}9) T},

3T3-L1 cell& % LD A8A &9l

Confocal dishell 70% %3} ¢5% 3T3-L1 cell2 dishd 9 x 10%*cells/
dish "F5 Maintain mediumE AFE3to] 7hth, 24A13F ¥ 2@ ¥ media
= A A% & Opti—-MEM 2mLel] EJ—-1-69 0.5mM stock 2ul., BODIPY
493/503 0.2mM 2 xLE 1:1000 24 ate] z} dishel 1AIZFERt A2 3
o} 1AIZE A g3 & 7]£9 medias A A3 Opti—-MEM 1mL%E wash

3ol A2 Opti—MEM 1mLE ¥ 1 confocal microscopesS £33l A&

HeLla cell& 3% A¥ W X ¥£2 9l

Confocal dishell HeLa cell& dish@ 9 x 10%*cells/dish Wt3 7ZFth. 244 3¢

S 71Z£ 9 medias A3 & PBS 1mL=Z wash 3t} Oleic acid (OA)

= Opti—-MEM 1mLel] 200x¢Mo] HEZ 343 % disho] Ao 6
— 43 —_



Al ZHE<E incubation®dth., OA medium= A A3 & Opti—-MEM 1mLel
#E wx9 Agre]l EJ-1-69 (1xM, 15min), BODIPY 493/503
(200nM, 1h), Mitotracker—Green (500nM, 15min), Lysotracker—
Green (1 M, bmin)¢] FE& X2 H stocks 1:1000 g Astar =g 3t
o}, Hgst & 71E€9 mediaEs AAST Opti—-MEM 1mLE washdlt},

M EE Opti—-MEM 1mLE ¥ 1 confocal microscope® 3 AXLE g

=
=
T

HepG2 cell& 53 71 AIX Y LD €% ¢ H7}

Confocal dishol HepG2 cell2 dish@ 9 x 10*cells/dish W& 7ZFth. 244
7 % 71€9 mediag AAS $ PBS 1mL=E wash %t} Oleic acid
(OA)E Opti—-MEM 1mLe| 200xMe] HE% 843 &, dishel 23}
o] 6A]FE<t incubation¥ti. OA mediums A|AS * Opti—-MEM
ImLel EJ-1-699 HF F=7F luM7F H =% 30%%¢H At A
g3t & 7]£2 media® A A3 Opti—-MEM 1mLE washdtth, A ¢

Opti—MEM 1mLE %1 confocal microscopeE %3] AXE 3olsic}.



4) AxE =4 B

Cell proliferation assay

96 well plate®] HelLa cells 1.3 x 10* cells/well TH& 7ZFth, 24413 & @
¥ mediaEs A A3, probe?t Opti—-MEMS £33t media 200uL =
Yl 24A17F F9F A skt (probe:EJ-1-68, EJ-1-69, EJ-1-72 /
Control; DMSO, 0.1uM, 0.25uM, 0.5uM, 1uM, 5uM, 10uM) 2447+ &
MTS solutions well & 20uL/well %5 ¥ 31 2A]7F5<t incubation $F
o 2417 & 98 AP glo] vrE 490nmelA SHE=E S Cell
viability percentaget DMSOW Az st Aolgl= AX FHEZE 100

o2 3 AAkskot,

treatment
cell viability (%) = ——— x 100
control

Trypan blue staining assay

6 well plateo] Hela cellS 1.2 x 10° cells/well "5 ZtTh. 24X 3 @
¥ mediaEs AASL, EJ-1-69¢2 Opti—-MEM= £33 media 1mL
Z Yot} (control; DMSO, 1M, 5uM, 10uM, 25 M, 50 M) 64
%, Opti-MEM/EJ—1-69 medias A|7]3F %, PBS 1mL% 2¥ wash

stt}d. Trypsin 0.2 mLE Y3, 4% %<t incubationdtt}. Incubation &,



0.8mL DMEM(10% FBS, 1% P/S)E Y1l cell& plateZFH wojufo]

Ep tubeo] ©+t}. Ep tubeE 1200 x RPM ©. % 3% =<l centrifuge A %!

|

th. Cell pellets A3 FSE&NS =48] A7sil DMEM 1mLE 7
Fol A oA FAetth. 84 DMEM:> FPSY BCS7F &35 XA

t¥l cell suspension 1mL % 10uLE #5319

(o]
g
Mo
N
ftlo
S
>
oo
ol
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ABSTRACT

Development of AIE—based molecular rotors

and their applications in molecular imaging

Eun Ji Kim

Department of Next Generation Applied

Sciences
Graduate School of

Sungshin University

Fluorescence imaging is a method for simplifying the visualization of
cellular or tissue functions and pathological information. Among various
methods, chemically synthesized probes have been developed as more

accessible tools than other fluorescence imaging methods. In this study,



fluorescent probes targeting Lipid Droplets (LD), which play a crucial
role in cellular metabolism, were synthesized and evaluated. Building
upon the donor—acceptor structure of the precursor probe LFP-—1,
substitutions in the fluorescent moiety and dioxaborine—barbiturate core
were made to enhance fluorescence intensity and cellular permeability.
The synthesized probes demonstrated over 100—fold increase in
fluorescence intensity and improved cellular permeability. To confirm
selective targeting of LD within actual cells, the shapes and dynamic
changes of LD were observed in various cell lines, and performance
comparison with commercial probes was conducted. The fluorescent
probes developed in this study can serve as valuable tools for effectively
confirming the functions and changes of LD within cells. Additionally,
they hold potential for application as diagnostic tools in pathological

conditions such as cancer and metabolic disorders.
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