R EmiB Modern Food Science and Technology 2022, Vol.38, No.3

DTN NFEUSHRIREESSWBEE 2
LBt REAEES BRI E{ER LS

MR, P, RE, TEE, BAE, ERE, &EE, MO, SR, &
(LB LHFRARFRRBAFE TSR, | AL 528225)
(2. T RARSBFaHE T EFRE, hUAFHERER, R 528225) (3. HRERFERFR, | K
J7IN 510640) (4. 7 Rk X FE2TILTFIR, J" &R M 510006)

B ZH R KRR T 90 ) AT AR AR . B EH8 W584 B (CalB) 5 ZELEALF 248 (GIeNAc) #9A8 B4R A, WABGE
TAAET M R0 E GIeNAc A CaLB #9#R47 2R, 4R &M £ 323.15K T, CaLB 5 GlcNAc #9# % #4485 Lennard-Jones (L-J)
FEAT 20 ns AZIET 1F] 7 £ % F %, CaLB-250 mmol/L-GlcNAc A#%! £ 0~100 ns B, #w 3 fefe L-J H4655 T4 T 3350 ki/mol F= 2791
kI/mol, =3 R4 E4EHM 0385 115 £4%, CaLB 5 GlcNAc #95 A@m#R (SASA) #i#EF 50 nm?. 375 4R~ (RMSD) #2347
AR 3) (RMSF) #4B&: # 58 (Free-CalLB) AR 323.15 K 4= 353.15 K T 49 RMSD 454 0.2617 nm #= 0.3473 nm, & R
R CaLB-GlcNAc #2%! 49 RMSD 34> F Free-CaLB #9448, F. CaLB-GlcNAc L5 ARAER! R 3% (Val 147-Leu 155) E#HH R F
Free-CaLB #A!, #L80 GIcNAc *T VA 55 Free-CaLB #4801k da A 2L HE NG BBl oy R4S 454 . AL Z M E B & 9 Free-CaLB A
CaLB-GIcNAc /2 60 ‘CF4#22.0 h, Free-CalB #9154 8E /1A 22.26%, d CaLB-GIcNAc #4955 AME /1 4 52.11%. 4%k, Bt
BAF BT AR 505 B G oy Bl 04 RAS T

EHER: OMARLEEIRNEE B; CBALRURE A48 4T3 AR, Adaeis

XERBS: 1673-9078(2022)03-74-81 DOI: 10.13982/j.mfst.1673-9078.2022.3.0492

Molecular Dynamics Simulation Combined with Thermal Stability

Experiments to Analyze the Interaction Mechanism between

Acetylglucosamine and Lipase

ZHENG Dunjin'?, SHEN Ruifeng', HE Kangping®, LUO Jiawei*, CHEN Yinxi', HUANG Jiahui® YU Jieting",
ZHENG Shaopeng®, GU Weiming"*, CAO Shilin**"
(1.School of Food Science and Technology, Foshan University, Foshan 528225, China)

(2.Guangdong Key Laboratory of Food Intelligent Manufacturing, Foshan University, Foshan 528225, China)
(3.School of Food Institute, South China Agricultural University, Guangzhou 510640, China) (4.College of School of
Chemical Engineering & Light Industry, Guangdong University of Technology, Guangzhou 510006, China)

G130k

RO DB T R 55 20180 70 22 B0 5 S S PRSI AR 254570 BT B i 2 9 5 IR T AR EL A F AL (0] AR B R RHEL,
2022,38(3):74-81

ZHENG Dunjin, SHEN Ruifeng, HE Kangping, et al. Molecular dynamics simulation combined with thermal stability experiments to
analyze the interaction mechanism between acetylglucosamine and lipase [J]. Modern Food Science and Technology, 2022, 38(3): 74-81

Wis EfA: 2021-05-07

BE2WH: AEEMSNREMARESHUTHEES (BHHKEES) BFEEMA (2019A1515110621); ["REBSKREFUMASTE (BABFL)
(2017KGNCX217); LRI EARFRERR A BETE (6607016); ["HREARHLAIFIEETIEETIE (pdjh202000627); [~HTCIAE MR ARA Tl
MEES (012319705010); BRLRFRAZIHE BRRFLESME (20202Y7533)

{EEEN: MBHER 1997-), 5, WMLWRE, HARFE: RRMISES, Email: 794345615eq0. com

BIREE: ik (1987-), 5B, #L, 6, MLESID, FRAE: EWERSEDEEN, E-mail: shilin. caclqg. con

74



MK EmBHL

Abstract: In this study, molecular dynamics simulation was used to examine the interaction between Candida Antarctica Lipase B (CaLB)

Modern Food Science and Technology 2022, \ol.38, No.3

and acetylglucosamine (GlcNAc), and demonstrate the protective effect of GIcNAc on CaLB through thermal stability experiments. The results
show that at 323.15 K, the electrostatic potential energy of CaLB and GlcNAc as well as Lennard-Jones (L-J) decreased significantly in the first
20 ns simulation time. When the CaL.B-250 mmol/L-GlcNAc model was at 0~100 ns, the electrostatic potential energy and LJ potential energy
decreased by 3350 kJ/mol and 2791 kJ/mol, respectively, and the number of hydrogen bonds between them increased from 0 to about 115. The
accessible area (SASA) of CaLB and GIcNAc is close to 50 nm®. The root mean square deviation (RMSD) and root mean square fluctuation
(RMSF) data show that the RMSD of the Free-CaL.B model at 323.15 K and 353.15 K were 0.2617 nm and 0.3473 nm, respectively, while the
RMSEF of the CaLB-GlcNAc model at different concentrations was smaller than that of Free-CalLB, and the fluctuation of the CaLB-GIcNAc
assembly model region (Val 147-Leu 155) was significantly smaller than that of the Free-CaLB model, indicating that GIcNAc can weaken the
toughness of Free-CaLLB and maintain effectively the original structure of CaLB. Thermal stability experiments showed that: after Free-CalL.B
and CaLB-GIcNAc were treated at 60 “C for 2.0 h, the residual enzyme activity of Free-CaLB was only 22.26%, whilst the residual enzyme

activity of CaLB-GlcNAc was 52.11%. In summary, the thermal stability of Free-CaLB can be improved by acetylglucosamine.

Key words: Candida antarctica lipase; acetyl glucosamine; molecular dynamic simulation; thermal stability
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K SASA Hi 160 FF#E] 40 nm®), XEH GleNAc
A AR IR R 46 4544 - CaLB 5 GIeNAc H#4
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