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Tubuloside B inhibits Ag, ,, fibrillization and alleviates amyloid-
induced cytotoxicity

ZHANG Di, ZHANG Juan-li, WEN Ai-dong’, WANG Jing-wen"

(Department of Pharmacy, the First Affiliated Hospital of Air Force Medical University, Xi'an 710032, China)

Abstract: This study aimed to investigate the inhibitory effect of tubuloside B (Tub B) on amyloid S-protein
(Ap), and analyse the potential mechanism. A model of amyloid fibril was established by incubation of Ap, ,, in
vitro. Thioflavin-T (ThT), Congo red (CR), 8-anilino-1-naphthene sulfonic acid (ANS) staining and transmission
electron microscopy (TEM) were applied to detect the suppression of Tub B on the formation of Af, ,, fibril.
Circular dichroism (CD) was used to analyse the regulatory effect of Tub B on the secondary structure of AS, ,,.
3- (4, 5-Dimethyl-2-thiazole) -2, 5-diphenyltetrazolium bromide (MTT) and red blood cell hemolysis experiments
were used to investigate the attenuation of Tub B on Af, ,, induced cytotoxicity. 2',7'-Dichlorofluorescin diacetate
(DCFH-DA) staining was used to assess the expression of intracellular reactive oxygen species (ROS) induced by
AP, ,,- And molecular docking experiment was used to explore the interaction between Tub B and Ap, ,,. The
results indicated that Tub B could inhibit Ap,,, fibrillization in a certain extent, which retarded the structural
transition of a-helix to f-sheet of A, ,,, hampered the exposure of hydrophobic regions, and attenuated amyloid-
induced cytotoxicity and hemolysis. In summary, Tub B can prevent the formation of Af, ,, amyloid fibril, which
may be related to its antioxidant activity and hydrogen bonding and hydrophobic interactions with protein
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molecules. All animal experiments were approved by the Experimental Animal Research Center of Air Force

Medical University (No. 20190051).
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Figure 1 The chemical structure of tubuloside B (Tub B)
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Figure 2 The effect of different concentrations of Tub B on amyloid f-protein (Ap) fibrillization. A: Thioflavin-T (ThT) fluorescence

growth curves of Af, ,, after 24 h of incubation; B: ThT fluorescence intensity of Af, ,, with various concentrations of Tub B at 24 h; C: The

lag time of Af, ,, with various concentrations of Tub B; D: Congo red (CR) binding spectra were taken at 0 h; E: CR binding spectra were

taken at24 h.n=3,x+s. ' P<0.05, "P<0.01 vs AP, .,
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Figure 3 Representative 8-anilino-1-naphthene sulfonic acid (ANS) fluorescence emission spectra of Af, ,, with various concentrations of

Tub B. A: ANS fluorescence emission spectra were taken at 0 h; B: ANS fluorescence emission spectra were taken at24 h. n=3,x +s
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Figure 4 Representative circular dichroism (CD) spectra of Ag, ,, with various concentrations of Tub B. A: CD spectra were taken at 0 h;

B: CD spectra were taken at 24 h.n=3,x +s

Table 1 Estimates of the secondary structural components of Af, ,, with different concentrations of Tub B as obtained from CD spectral

analyses
Sample Time/h Helix/% Antiparallel/% Parallel/% Beta-turn/% Rndm. coil/%
AB, 4 0 34.50 8.70 8.20 18.30 30.10
AB, 24 18.80 16.30 12.60 27.50 24.90
AB,,, + 50 pmol-L" Tub B 24 22.50 14.90 11.80 24.90 25.60
Ap, ,, + 100 umol-L" Tub B 24 25.80 13.60 10.90 23.80 26.20
AR, + 150 ymol-L” Tub B 24 28.20 11.20 10.10 21.70 28.70

Af, 4+ 50 pmol-L! Tub B

Aﬂl 42

v

+ 100 pmol-L-! Tub B

AP, 4+ 150 pmol-L! Tub B
= e »

Figure 5 Transmission electron microscopy (TEM) images of Ap, ,, with various concentrations of Tub B after 24 h of incubation. Scale

bars: 200 nm
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Figure 6 Cytotoxicity and hemolytic assays of Af, ,, with various concentrations of Tub B after 24 h of incubation. A: Viability percentage

of SH-SYS5Y cells upon treatment with A, ,, and addition of different concentrations of Tub B; B: Hemolysis percentage of Af, ,, with

different concentrations of Tub B. n =3, x £ 5. *P < 0.01 vs control; “P < 0.01 vs AB, .,
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Inhibitory effect of Tub B against preformed Ap, ,,-induced cytotoxicity and intracellular reactive oxygen species (ROS)

accumulation. A: Viability percentage of SH-SYSY cells upon treatment with preformed Ap ,, fibril and the addition of different

concentrations of Tub B; B: Fluorescence intensity of the intracellular ROS in SH-SYS5Y cells; C: Confocal microscopy imaging of the

intracellular ROS levels in SH-SY5Y cells. Scale bars: 100 um. n =3, x 5. "P < 0.01 vs control; "P < 0.01 vs AB, .,
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Figure 8 Schematic diagrams (3D and 2D) of the binding modes of Tub B with Af, ,,
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