Y@ RP RS oy

Journal of China Pharmaceutical University 2017,48(2) :227 —232 227

BF L-XHEXR R BAFF gy
FFNNFEUE

B OR,H O, HXE
(b 2RI ARl 5 R 22, HE 3¢ 210009)

W OE @54 L-xHA L% # 28 (ponitro-L-phenylalanine , pNO, Phe ) & & 49 5-F ) /1 248 400 5 ik, 947 T 44 pNO,Phe
GEOLA LEREGHAKX R, ARSHIERRBAREZE OV N PEMBRREAFE , 128 CGenFF-paramchem 3
FRREBEABRTARALY LA AR R RROFTARE A —DACESRE, B REORR A ZBALKS
A8 5 4 5 2 15 8 5 AN CHARMM ( chemistry at Harvard macromolecular mechanics) 77 3% S8 X, TH 2L L-xT s £ K &
£ B4 CHARMM A3 4 %6, A Ao ko F 30 H 5 (NAMD) s 2+ & & L-xT a5 2L K & R 8 69 B 4k & am e k) % A F
(BAFF) #473) A 4B, it 3 H FEBMER P OB —HIR R 00RE M RGRESFBASEESA,EN T 2L
NG RHB ARG, B R P B G 03 AR £ (RMSD) 24838 T 2. 5,pNO, Phe 7% 3L 6934 5 AR % 3% (RMSF) 4 3.7, %
¥& T T o9 a3t , £ 9 pNO,Phe 5% I35 2h B 2L, B & XA WL 25 M 89 T R A K, THe A =AM MR AL, A
447 pNO,Phe % & s 4 B RJE G 09 % HIRA4E T 248 Loy T4 0k,

XHA KRS TFFHHF(NAMD) ; TS F 30 A5 (VMD) ; 5-F 3 A A2, CHARMM ; L-¢ 25 & 35 75 A8 ;B K el tm

RaR]BOR T
hESEE Q61 XEKEREER A XE|HE 1000 -5048(2017)02 —0227 - 06
doi;10. 11665/]. issn. 1000 — 5048. 20170215

SIAARST R4, Wik, & . AA L-xbai R A RUBLeY BAFF 2tk 69 55 30 ) S80S 47 [ J]. F B 254 K % 4% ,2017,48(2)
227 -232.
Cite this article as: CAI Di, TIAN Hong, YAO Wenbing. Molecular dynamics simulation and analysis of BAFF which is incorporated with p-nitro-L-

phenylalanine[ J]. J China Pharm Univ,2017,48(2) :227 —232.

Molecular dynamics simulation and analysis of BAFF which is incorporated

with p-nitro-L-phenylalanine
CAI Di, TIAN Hong, YAO Wenbing *
School of Life Science and Technology, China Pharmaceutical University, Nanjing 210009, China

Abstract 1In order to study the structure-function relationship in the protein which is incorporated with p-nitro-
L-phenylalanine, the method of MD( Molecular Dynamics) simulation was established and successfully used in the
analysis of protein which contains p-nitro-L-phenylalanine. The force field of CHARMM can only stimulate protein
with natural amino acid in NAMD. Compared with phenylalanine, p-nitro-L-phenylalanine just has one more group
of nitro. If the parameter of group of nitro was defined, the protein containing p-nitro-L-phenylalanine can be sim-
ulated. CGenFF-paramchem was used to calculate the energy and topological structure of p-nitro-L-phenylalanine’
s new bonds (r), angles (0), dihendrals (¢) and improper angle (). And then the new defined parameter and
topology information was input into the related parameter files and topology files in CHARMM. On the basis of
correct parameter, NAMD can successfully simulate the modified BAFF( B lymphocyte stimulator) which contains
p-nitro-L-phenylalanine. The changes in structure indicated that there might be new B cell epitopes. The tempera-
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ture distribution of each frame in the process of dynamics stimulation was in accord with normal distribution,
which proved the defined force field parameters was feasible. The RMSD of whole protein solution systemis
2. 5. Calculate each resides’ RMSF in BAFF, the RMSF of p-nitro-L-phenylalanine’s residue is 3. 7, which is
obviously higher than that of the other residues in B-pleated sheet, and close to the loop rings, indicate that there
might be variation in the area of p-nitro-L-phenylalanine residue and might produce new comformational
epitopes. The results of MD stimulation will guide the immunogenicity experiments of p-nitro-L-phenylalanine modi-

fied proteins.
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Figure 1 The four parameters, bond distance (r) ,angle () ,dihedral
(¢) ,and improper angle (), which is measured by CGenFF-param-

chem and is used to calculate potential energies of pNO, Phe
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Figure 2 Draw up the structure of PNP on the basis of the structure of
Phe , then add the structure of PNP in the amino acid topology file
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Table 1 Parameters of bonds, angles and dihedrals
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Figure 3
119pNO, Phe-smBAFF | the whole running time is 5 000 fs, RMSD of
119pNO, Phe-smBAFF is close to 2. 5

Use NAMD to stimulate the aqueous solution systems of
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Figure 4 Temperature distribution of MD stimulated shows that the

result of NAMD stimulation is close to the curve of normal

distribution curve
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Figure 5 119pNO, Phe-smBAFF is colored by the average RMSF per
residue , blue denotes residues which moved less while red denotes more

mobile residues during equilibration
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