R EmiB Modern Food Science and Technology 2021, Vol.37, No.8

I EE AT ERMIRTANERS
F RN S 49lE 1 BV E{ER

wREs ', DY, &ElY, AR, KETYC
(L. RFaBk R FRAMIAZZ, FTHFFE 550081)
(2. TN T FIRA R E TS, FTM3TE 550003)

HE: AR A AL BAR AR (Jugland mandshurica Maxim ) #4206 (Juglans regia L) P BN TZEHMT, I
RBYRE A 1 (Pinl ) AfIen LEREFAEFHER T EE. ARAHMBT Pinl 49374432, @i3e S RE. HHAEN
VAB % FE R FHARR T AMERS Pinl $948 EAE . RAKIER T, APERT AR AR Pinl MR K, 293 KIREN, HiE
RFH (Ky) 4 1.36x10° Limol, 4% 3# (K,) 4 232x10*L/mol, #4-4km)A4 0.85, MAERES S, H K, A K, ZHEK, KA
AR AFHEER, n L 1 NERAZTHR 11 64, RFRAEE, AMERS Pinl 44641844 Pinl B4R B A= &,
BRI R BRSSO R K, Mg e, B &8 THMERY Pinl 4545 Pinl ¥4 a- 3Bk R . AAFAKEF,
H 293K £4TF, AH=12.97kJ/mol, AS=127.83 J/(mol-K), AG=-24.49 kl/mol, &EABERL Pinl T A L 464, £ EBMM HHHAK
R . > FERT, St N ERFERAIRYRENELEELZAE. T8, LEREURS T FENR—FB
7 Pinl fE4LFRE Cys113 fE4APkEREE A5 Pinl it b K AR A E X FHHOER.

EHEF: AR, MABVFMEE 1 (Pinl ), i, D £ERK

YERS: 1673-9078(2021)08-135-141 DOI: 10.13982/j. mfst.1673-9078.2021.8.0044

Interaction between Juglone and Peptidyl-prolyl Cis-trans Isomerase
NIMA-interacting 1 by Spectroscopic Combined with Computational

Simulation

JIANG Xiao-yu', MA Chao? YU Kai%, ZHOU An? ZHU Guo-fei?
(1.Department of Biochemical Engineering, Guiyang Vocational and Technical College, Guiyang 550081, China)
(2.Institute of Food and Drug Manufacturing Engineering, Guizhou Institute of Technology, Guiyang 550003, China)

Abstract: Juglone is an important active substance in Juglandaceae walnut plant nuts chinense (Jugland mandshurica Maxim) and walnut
(Juglans regia L), and peptidyl-prolyl cis-trans isomerase NIMA-interacting 1 (Pinl) is a small molecule proteasome that mainly plays a role in
signaling transduction. In order to explore the inhibition mechanism of juglone on Pinl, the interaction between Pinl and juglone was studied by
site-directed mutagenesis, computational simulation techniques and multiple spectroscopy. The fluorescence spectra showed that juglone could
effectively quench the endogenous fluorescence of Pinl. At 293 K, the quenching constant (Ky,) was 1.36x10* L/mol, the binding constant was
(Ky) 2.32x10* L/mol, and the binding number (n) was 0.85. With the increase of temperature, K, and K, decreased gradually, which indicated
that the quenching mechanism was static quenching, and the binding number n was close to 1, which indicated that they could form 1:1 complex.
Synchronous fluorescence spectrum revealed that the combination of juglone with Pinl could decrease the hydrophobicity and
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increase the polarity of the microenvironment around the tyrosine and tryptophan residues of Pinl. Circular dichroism revealed that the
combination of juglone with Pinl resulted in the reduction of a-helical structure in Pinl. Thermodynamic parameters showed that AH=12.97
kJ/mol, AS=127.83 J/(mol-K), and AG=-24.49 kJ/molat 293 K, which indicated that juglone and Pinl could combine spontaneously, and the
main action force was hydrophobic action. Molecular docking showed that hydrogen bonds and van der Waals forces also played important roles
in the process. Molecular docking, fluorescence titration and molecular dynamics simulation further revealed that catalytic residue Cys113 of
Pinl played a crucial role in the binding of juglone to Pinl.
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