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Construction and evaluation of a three-dimensional

structure of porcine aminoacylase |
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(College of Biotechnology, Hubei University of Technology , Wuhan 430068 , China)

Abstract : A three — dimensional structure of porcine Aminoacylase I (pACY1) was constructed by homology model-

ling. The models after energy minization were under the procedures of molecular dynamics (MD) simulation and

rational evaluation. 50 models were builded by homology modelling. Among them the best two models ( model A,

B) were choosed by PROCHECK and were futher refined by energy minization. The refined models were signed as
model Al and model Bl from model A and model B respectively. Model Bl has the better stablitiy than model Al
during MD simulation. The evaluations illustrated model B1 was a reasonable structure by PROCHECK, ProSa and
WHATIF. We get a reasonable 3D strucure of pACY1, which could be further applied to study the relation between

structure and function of pACY1.
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pACY1  ASKGREGEHPSVTLFRQYLRIRTVOFEFDYGAAVAFLEERARQIGLGCAEVEVVPGHVVT 60
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CLUSTALW 3¢ pACY1, T347G mutant of hACY1 (1Q7L), mnDAPE (1VGY) #1TRI S EFFIHES
Sequence alignment of pACY1, T347G mutant of hACY1 (1Q7L), mnDAPE (1VGY) produced by CLUSTALW

1Q7L represents the chains A, B and C, D. 1VGY represents the chains A, B. The deleted sequences in 1Q7L are indicated in italics
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pACYL IR T g — M areg 15
MAEC A hACY L (254 rh fg: A I 85 A P A
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HEE S I AR BRI TRLAEL . AR DR ST P53 H7 , Biagi-
ni fl Puigserver $21H pACY1 4 B FL v 5% 3y
ASP112, His79, 1 Glul47"*" . F&41F MODELLER
{14 B 5 IR ) %) 7 YA A AUA A 125 A A o

hACY1 2451k T347G @7 hACY1 =444
FERRES G AR, th T R AR G5 A AR 45 i ik
0 G T IRARI LS A A AR AR B ARSE T, 7E
PL1Q7L AR XS pACY T Z BRAR G4 AT R 4LLI
AR AL AR A5 /2 MODELLER Jr 75 22 114 25 (] B
il AN BETE P Ak 85 44 o e ey A — A4~ IR (R4
¥ FRATHE 1Q7L 19 AB &5 F1 CD 543+ 4E by 9 4
R, B 2N T pACY T —IRIKGR =4 4%
o

FIFH MODELLER F2J% , 4 % 50 4~ pACY1 (5
At Rl . ] PROCHECK F2 P41 R i T3 50 M
RIS AR M . ik 1 s, i P R i i
PR A R B Jf AT RE R A /M. TAR S AR

HUXT R A A1 A1 BI,

% 1 PROCHECK 4> #T4R 8 59 37 (b S 451
Table I PROCHECK analyzes the qualities of the models
Ramachandran plot quality (% ) Goodness factor
Model Disall ~ Dihe
Core Allowed General Covalent Overall
owed  drals
A 90.2 7.0 2.4 0.4 -0.07 -0.41 -0.19
B 91.7 7.6 0.4 0.2 -0.06 -0.47 -0.21
Al®  89.2 9.2 1.5 0.1 -0.18 0.04 -0.10
B1* 90.5 1.3 0.2 0 -0.15 0.04 -0.08

Notes:a 24 Model Al and B1 minimized from model A and B respec-

tively.
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5 RMSD, I i A1) — SR A R AR BT I eS8 42
HEL, UL T RIS AR E . Ak R
B B1 B "R G5 ARG 4 2 A RMSD ) 1]
/NI AL X UL BI B0RE A A1 B A
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B2 pACYl ZERELEME 5 F3h 1 FEH
Fig. 2 Evolution of the dimeric structure of pACY1 during MD simulations

Notes: RMSDs from the starting conformations for the Models Al and Bl are shown on the plots (a) and (b), respectively. Values

for the monomers and the whole dimer are indicated by gray and black lines ,respectively
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FIH PROCHECK F2 )5 2EAli 1 A58 1) ST 4 Ak °
itk gk 1 R, B1 fsSo i etk i e A 7~ 1
EAEAL JFH BL (1945 W0 S BUHE AR BB AT G [R] AR 1
ZE R B B3R . Ramachandran plot 4% 5t 6 B (&

RERLAL T . X LER MR AL A REA7 75 L Lu LS
PR DM A L B rp A5 BE RO A AR AL T RE
FHX I, WHATIF g — 4G & 1AL B1 AR 2Ly
e i, AV EE R AR L Z M AN AR . ikl S By
7 AT BL (Y25 5k B 1 fiE R R AE WHATIF R

3) KR B1 90. 5% MIFREEAEAZ O FRVFIXIN,9. 3% (& BEPEVE R N (Z-core = - 5.0) ¢

180+
8 0
1354 - &
— =
£-05
90 - . =
n
£
-~ 45 N
n
o r T T
2 . ; 0 200 400
;'} ‘. Residue Energy
4
—-45+ *
B4 ProSa #&iMI#EEY Al 1 Bl HIBEE %
—904 Fig. 4 ProSa energy profiles calculated for Model A1, Bl
Notes: The value of energy should be under O for a reliable model. Bold line :
—1354 Pair energy graphs of Model Al; Dotted line:
-5 Pair energy graphs of Model Bl
6-

_180 -135 -90 -45 0 45 90 135 180
Phi(degrees)

B3 4% Bl fJ Ramachandran plot &
Fig. 3 Ramachandran plot the W/® distribution of Model Bl
Notes : produced by PROCHECK. 90.5% residues are in most favored regions;

8.3% residues are in additional allowed regions;

Packing Queality Z-score
=)

1.2% residues are in general regions

HFRIEAE e K AL VF X N, ToFk 34040 T A SRR X
B X PR B o 4 AN ER I AL T4 B R T e M s S Y
WISEARACR G £ 6 T LR o, ¢ ZTH A 4 Residue Number

BB . I ProSa PEAART A1 F1 B1 (5%
REHE AT, WKL 4 J7s , B8 A1 A /D ER 43 il B i Tic
XTHE (pair energy ) KT 0, MAL AL BI 1 iir 7 3R 2 1)

Bl5 WHATIF %25 Bl fE T
Fig. 5 WHATIF quality control values calculated for Model Bl

Notes : The scores should be above - 5 for a reliable model



134
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Bl 6 pACYl ZER{KLEHER (3 B1)
Fig. 6 Ribbon representation of the final pACY1 model

Notes: The backbone of Model Bl is colored by secondary structure,The zinc ion is represented as the red sphere.
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