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Abstract: 1-Deoxynojirimycin (DNJ) is a natural alkaloi found in mulberry leaf, which can significantly delay the degradation process of

polysaccharides as a potent glycemic enzyme due to similar to'the structure of glucose. This experiment identified the targets of DNJ and
clarified their action models from PTP1B; PPAR alpha, PPAR gamma, alpha Amylase (alpha Amylase) and alpha glycosidase enzymes (alpha -
glucosidase) in protein by the molecular docking.and-molecular dynamics simulation method. The results showed that the alpha -glucosidase

had absolute advantages to bin further analysis of the hydrogen bond and the decomposition results showed that the Glu268, Asp330 and

Aspl199 were the key residues, which d an important role in the combination of DNJ and alpha Glucosidase. Its function was to form stable
hydrogen s, ﬂ electrostatic force and polar solvation were the main sources of binding force. DNJ played the role of hypoglycemia by
inhibiting the bioactivity of alpha glucosidase through combination with the above residues. The study illustrated the action mode of DNJ and
alpha - glucosidase from the molecular structure level, which provided a clue to rational drug design and virtual screening of small molecule
database based on the structure of DNJ.
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Table 1 Scores of DNJ docking with the proteins

=8 M % Grid Score Grid_vdw Grid_es Int_energy
1 -33.526402 -28.460762 -5.065640 1.467090
PTP1B 2 -33.045422 -29.031895 -4.013528 0.839287
3 -30.731607 -26.407534 -4.324074 0589947
1 -37.396637 -33.962250 -3.434386 0.

PPAR o 2 -36.622688 -35.032803 0.8340:
3 -36.397545 -33.323387 77712
4 -35.872520 -32.063995 0467
1 -34.473911 -31.285425 0.715960
PPAR 2 -33.464188 -32.227863 <1.236326 0.664409
’ 3 -33.410492 -32.251617 -1.158874 1.035504
4 -32.804859 /62.887695 0.082834 1.049354
1 -38.748493 -24.281540 -14.466954 0.591870

a-Amylase
2 -37.084122 7.344671 -9.739452 1.234777
. 1 -40.920902 -29:,966759 -10.954144 0.656316
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Table 2 Free:xCombined energy of every systerm (kcal/mol)
g _PTPIB g4 . “  PPARGEAM PPAPy 244 a-Amylase 44 a-Glucosidase £.4-4
3 1 2 FHME RE FHE RmE FE RE FH#Mh 1%
VDW & 2.69 l 6.60 1.80 -23.48 1.92 -16.96 2.80 -17.90 3.18
ELE - N 8.80 -14.16 2.48 -23.01 3.61 -36.60 7.12 -55.98 5.79
INT( 0.00 +0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
EGB 13187 5.32 1946 147 28.66 212 34.72 3.66 4157 3.08
ESURF -3.05 0.14 -3.73 0.07 -3.82 0.10 -3.00 0.13 -3.45 0.11
G gas -53.48 7.69 -40.77 2.38 -46.49 3.61 -53.55 5.78 -73.88 4.75
G solv 25}32 5.23 15.73 1.46 24.83 2.09 31.71 3.63 38.12 3.10
TOTAL -24.66 3.79 2504 211 -21.65 258 -21.84 3.87 -35.76 3.10

JE: VDW A7E2 e 48, ELE A#w A1EA 4L, INT A48, 2 Afo—m A4,
G gas=VDW+ELE+INT; EGB A#LMAA|1k4e; ESURF 4 JEALMEAF| 148,

Gsolv 4 &ixflibse; TOTAL A %4464 dft.
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t, RILRA TR, 1R 03 JR RIS R A
AR TGS . K, s ook,
1% %1-15.85 kcal/mol, M PEVAFIL AE BEAA G KA,
ZAEME, S4EIvEkt R (-3.86 keal/mol) .
Asp333 324 O JE-F RN 5 DNJ 22 O JEFF1 N
JR IR, 8K 2.67A fil 2866 A, Hff
162.38°#1 161.17°, 52 96.55%7H 74.05%.

7 2 XF W/GBSA F53E I TREBR NIRRT BT AR ST RERE (keal /mol)
Table 3 The energy value of the main residues analysised with MM/GBSA methord (kcal/mol)

SORAS ) e M EFACRE AR MR AL AL BtEoawae

FHE RE FHE RE FHE RE FHE RE FHE RE
Asp62 028 007 172 0.90 -0.50 0.77 -0.02 001 0.92 041
Asp202 -036 068 -812 154 6.91 1.44 012 002 -1.70 1.03
Glu271 0.88 110 -1585 224 11.25 1.45 014 0.02 -3.86 1.60
Asn328 -055 038 070 1.00 053 033 -0.05 002 -0.77 0.92
His332 074 038 -086  0.62 0.11 0.27 -0.05 001 -1.54 0.56
Asp333 004 083 -9.80 160 7.08 1.26 019 002 -2.95 1.20
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Table 4 Hydrogen bond analysis of main residues
N (LS BEBIA AEL B E%
ASP202-OD1 DNJ-O1-H 2.76 159.55 98.14
ASP333-OD1  DNJ-O-H 2.67 162.38 96.55
ASP333-OD1  DNJ-N-H 2.86 161.17 74.05

GLU271-OE1 DNJ-O2-H 2.68 164.83 89.22
GLU271-OE2  DNJ-O3-H 2.74 158.39 105.05
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