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Characterization of AIE -CNPy-AD

3: Yield: 85.4%.'H NMR (400 MHz, CDCJ) 11 7.85 (d,J = 9.0 Hz, 2H), 7.557.46 (m, 4H), 7.38

(s, 1H), 6.72d, J = 9.0 Hz, 2H), 3.07 (s, 6H).

PyDPACNN: Yield: 73.2%."H NMR (400 MHz,CDCls) i 8.70 (d,J = 5.9 Hz, 2H), 7.90 (dJ =

8.9 Hz, 2H), 7.79 (dJ = 8.5 Hz, 2H), 7.72 (d] = 8.5 Hz, 2H), 7.69 (dJ = 6.0Hz, 2H), 7.51 (s,
1H), 6.74 (dJ = 9.0 Hz,2H), 3.09 (s,6H).

AIE-CNPy-AD: Yield: 26.0%. *H NMR (400 MHz, DMSQdg) 119.11 (d,J = 7.0 Hz, 2H), 8.57 (d,
J=7.0 Hz, 2H), 8.21 (d] = 8.7 Hz, 2H), 8.07 (sLH), 7.95 (tJ = 9.0 Hz, 4H), 6.86 (d] = 9.1 Hz,
2H), 4.72 (tJ = 6.8 Hz,2H), 3.05 (d,J = 5.5 Hz, 6H), 2.46 (tJ = 7.2 Hz, 2H), 2.312.22 (m, 2H).

13C NMR (100 MHz, DMSQ@dg) U 153.50, 152.12, 144.89, 144.61, 138.51, 132.34, 131.73,
128.82, 125.74, 124.09, 120.53, 119.01, 111.63, 100.58, 58.67, 46.95, 40.10, 39.90, 39.69, 39.48,
39.27, 39.06, 38.8527.26. HRMS (ESHMS, m/2): [M-Br]* calcd. for [GsH2sN3OsSNal

470.1514; found 470.1512.



Synthesisroute and structure characterization spectraof AIE-CNPy-AD
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Fig. S1 Synthetic route t&IE-CNPyAD.
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Fig. S2. TheH NMR spectrum oAIE-CNPy-AD in DMSO-ds.
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Fig. S3. The®*C NMR spectrum oAIE-CNPy-AD in DMSO-s.
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Single Mass Analysis

Tolerance = 5.0 PPM [ DBE: min =-1.5 max=50.0
Element prediction: Off

Number of isotope peaks used for i-FIT =2

Monoisotopic Mass, Even Electron lons

55 formulaie) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
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Fig. $4. Thehigh-resolution mass spectruHRMS) of AIE-CNPy-AD.



Absorption spectra of AIE-CNPy-AD
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Fig. S5. Absorption spectra oAIE-CNPyAD in the DMSO/THF mixtures with different THF
fractions at room temperatyie= 10° M.

pH stability of AIE -CNPy-AD
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Fig. S6. Emission spectra cRIE-CNPy-AD measured under different pH values,= 455 nm.c
= 10 & M.



Fluorescenceresponse®f AIE-CNPy-AD, ThT and ICG to native and fibril lar
HEWL
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Fig. S7. (A) Emission spectra oAIE-CNPyAD in PBS buffer solution (pH = 7.4) by stepwise
addition of native HEWLax = 455 nm,c= 5 (B)MEmission spectra of ThT in PBSuffer
solution (pH = 7.4) by stepwesaddition of native HEWLaex =420 nmc= 5 (€)Mmission
spectra of ICG in PB®uffer solution (pH = 7.4) by stepwise addition of fibal HEWL, asx =
765nmc= 5 & M.

Selectivity of AIE-CNPy-AD to Ab 42 fibrils
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Fig. S8. Emission spectra oAIE-CNPyAD with Ab; 42 fibrils and Abi.ao mo n o me r (30
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Specificity of AIE-CNPy-AD to Ab fibril s
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Fig. S9. Emission spectra AIE-CNPyAD wi t h vari ous
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Affinity of AIE -CNPy-AD to Ab: 42 fibrils when competing with ThT
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Fig. S10. Emission spectra girobe AIECNPy-AD (asx=455nmc= 5
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Saturation constraint curve of AIE-CNPy-AD with A b; 42 fibrils
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Fig. S11. Plot of the difference iphotoluminescence intensity as a function of the concentration
of AIE-CNPy-AD in the presence off 2f i br i | s ( BuffeesMytioni(phl = P.B.S

TheKad binding curve wasonlinealy fittedby Origin 8.5.0. The value df4 was
determined by using the equation below where X is the concentration of
AIE-CNPy-AD andY isthechange in fluorescence intensity

Y=B_* X/(K,+X)
Bmaxis the maximum specific bindingavingthe same unit ag.

Ka is the equilibrium binding constant.

In-vitro fluorescentstaining of paraffin dicesof mice brain



Fig. S12. Fluorescenstaining of the brain slices of {&£) 2.5monthold 5*FAD transgenic AD
mice and (DF) 6monthold APP/PS1 transgenic AD mice. The slicegre sequentially
co-stained withAIE-CNPy-AD, rabbit antimouse primary antibody (ab201060, diluted 1:200
with PBSbuffer) and Alexa Fluor® 488labeledgoat antirabbit secondary antibody (ab150077,
1:1000) and Hoechst 33342All images are merged images of three chanfielise channel:
Hoechst 33342 green channel:Alexa Fluor® 488 red channel: AIECNPy-AD). 100x
maghnification.

A)

Fig. S13. Fluorescenstaining of the brain slices of {&£) 2.5monthold wild-type mice and (BF)
6-monthold wild-type mice.All images are merged images of three chanréie sliceswere
sequentiallyco-stained with AIE-CNPyAD, rabbit antimouse primary antibody (ab201060,
diluted 1:200 with PB%uffer) and Alexa Fluor® 488labeledgoat antirabbit secondary antibody
(ab150077, 1:1000)andHoechst 33342All images are merged images of three chan(idlse
channel: Hoechs33342 green channelAlexa Fluor® 488 red channel: AIECNPy-AD). 100x
magnification.



Determination of oil-water partition coefficient (log P) of AIE-CNPy-AD

Log P can be determined by shaitask method. Water and octanol were mixed and
fully shaken to equilibrantand the resultant two layers wethen separated.
AIE-CNPy-AD was disslved in 3 mL octanol phase which was previously saturated
with water, followed by adding 3 mL water phase whiehs previously saturated
with octanol. The mixture was shaken vigorously at room temperature for The
concentration of AIECNPyAD was deéermined by UWvis spectroscopy anthe log

P value wascalculated using the following formifa
é! lut Q
|Og Po(;w - |Og Solu éoctanol8
c1solutgqe +

Cytotoxicity evaluation of AIE -CNPy-AD
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Fig. S14. Cell viability after incubation ofAIE-CNPy-AD at different conentrations with(A)
SH-SY5Y cells, (B) NeureRacells, (C)4T1 cells, and (DMCF-7 cellsfor 24 h by CCK8 assay
at 37°C.



In-vivo fluorescencamaging of APP/PS1 andwild -type mice
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Fig. S15. (A) The other set of quorescence |mages of APP/PS1 mfc&ilfterent ages
(2-monthold, 3monthold, 4monthold, 6monthold) taken before tail vein injection of
AIE-CNPyAD or at different time pointpostinjection of AIEECNPyAD (2.0 mg/kg). (B) The
other set of fluorescence images of wijghe mice of diffeent ages (Znonthold, 3monthold,
4-monthold, 6:monthold) before being injected with AHENPy-AD andat different time points
after tail vein injection oAIE-CNPyAD (2.0 mg/kg). AIE-CNPy-AD: ax = 500 nm,asm = 620
nm.

Fig. S16. Fluorescence imag of (A) APP/PSlor (C) wild-type mice of different ages
(2-monthold, 3monthold, 4monthold, 6monthold) beforeor at different time points after via
tail vein injection of ThS (® mg/kg). The relative fluorescence sign&(f)/F(pre)] in the brain
regions of(B) APP/PS1 o(D) wild-type mice of different ages after via tail vein injection of ThS
(2.0 mg/kg). ThS:aex = 430 nm, asm = 500 nm, whereF(t) and F(pre) stand for the fluorescence
signal in the brain regions after and before probe injection, respectively



