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The Method of Identify SUBTILISIN BPN’Protein Key Region of

Thermostable Transformation on Surface

DING Cheng, LI Xiao-gin "
(School of Life Science and Bioengineering, Beijing University of Technology, Beijing 100124, China)

Abstract ; The identification of the relevant thermostable region is one of the key issues in protein thermostability
transformation. In this paper, we used SUBTILISIN BPN as our research object, and the conservative and strong
coupling residues were extracted by the statistical coupling analysis ( SCA) of homologous sequences of SUBTILI-
SIN BPN family. We also extracted SUBTILISIN BPN surface candidate mutant residues by the way of molecular
dynamics simulation. Combination of the above results, the recognition method of critical regions of the thermosta-
bility transformation on SUBTILISIN BPN surface was proposed. This method determined the SUBTILISIN BPN of
10 critical areas on surface about the thermostability transformation, and compared the results with existing experi-
mental data of thermostable mutations , found that 7 of the forecast areas coincided with the experimental results.
The results verified that our method can recognise the protein thermostable transformation critical areas well.
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Fig. 1  Information for Secondary structure and amino

acid sequence of SUBTILISIN BPN
g o
3 ik

3.1 GEiHHBEA 7 (SCA) iR iR VR RE R
TRELRE
3011 ANECAFR AR R T 5 e b

FIFH BLAST 53:3%: A NCBI & 1 55085 2 rh 32 Bk
TP AR A RE 41, A5 2] 1136 25 W P 7 51 A
U/ T 45% 4EA o ffi 1] CLASTALX2. 1 jf4%f
BT ZIFH) LT, H PR X 25 5 okl R
WM 1 ~275 fF AT 7ESIME B, B AL 2 751 136
[ YR 22 741 L X4 e/ MSA



126 PR

& % #11 4

3.1.2  FIHBREEFRIDE T IR R IR Sy R 2

ST HRE 43 M1 (SCA ) J5 1 H Ranganathan /N2
B ATt R I g i i b S R e . SCA
Jrik s PR ST RE I SOR
Py
S [ ?f] (1)

AGH TN, X P, RSB SHRE
PASE R TR e 25 4015 B 2 % Ranga-
nathan /N AR SE TAE (A3 2 26[7)

FEER I RNR P A E T RSP RE R AGT™ J& 1 i 55
R IR R AR T P A LB TE T A IR )T
G HRG3AT R ) i 252 B4 6 R N P R 12 A7 s ) R
SEME . R MSA Bl 4 AR B A0 (1) THE ARG B AT
TR T s R SR s PR sF e, A A7 i AR
ST BE I A4 RIEL B2 HBORS BEAT B 2R 1 A PR ST AV

C-end

AG™ =kT x

B2 HENEEAZESEH
Fig.2 3D structure of SUBTILISIN BPN

GEVTRBIDE 7T (SCA) J7 12 S BUR AR 5k e
SCA J5 L4 th Gt Rk e i ) SR -

3.1.3

t P P}
AAG =KT |5 (In 2% _ln - (2)
! N Prefl 5; Pref

FRIB e R e SR R I8 40 4R v A G S
WU L — AN R S TR AT X g — A7 s S
R AR s (B 3l ) |, 303 0 AR A 2 4
JR ARG AL A b D Z BB ABOR T34
() SRBAMER HRTE B— TR A o FRIERE I SN 1Y
e PR AR I 22 8] 1) B ) S A0 R B (BIRIRIE ) R
/N

RS TR A (B SR Rk Bl s ) #R A T
SYHSRAEE B2 P sh s e AR 20 F 200 4% (IR IR 4
AR ILA 1 136 %) o B R SR sk Bl
No AR — RIS A BT 6 25 1 [R)REU SR A
[FI7 i A FRIBE BE F L, IR AR IR 67 5 N R 30 9
KRB R UEA T3, 45 BHS SAT B 2R 19T 6 A 0 °F

PIRRIBE Be i , Mz g i SR R AR R 3
3.2 MASFHNFENBRERERTERE

o3 F Bl 12 UAE ) NAMD #3 44, CHARMM27
ST 13, M PDB ¥ 4 R 4 R 1. 8A
FAA BT 1T 2K 1 AR AR 45 49 (PDB 42 2SICTE)
T b A B U, ] VMDD 3 351 psfgen 2
LA EFT I8 1 E 54 B ER T, WA ik 45
MR N . 2R A IEEA R IN—4 10A &
() TIP3P R K 4> F )2 , i A5 B K & T R
2 64A x66A x67A

WP At B E ) NPT 245, 78 1 RS E,290K
TREET {1 SHAKE 583k 24 e S0 s A 4, 1y ) &1 40
PEN RS, PME T+ K FEF L 7, AR AR AR
TE 14 A Qb , ARSI B AR AN 0 AE F N 10A SF-1i%
i PR 124 i ] A KR 26s/step. K& T H I
T E , LK o347 12 000 25y fig & /M
1100 000 25 (3l 12 #5e4ll . TR A, ik
KSR 4T T 100 000 25 Y fig & /M
W, ZJETE NVT R%5, BEE W R IR R 290K,
fti FH reassign #5377 1%, & 2 000 25 F+ 5 10K, ELF]
J1-3 800K,

A AT B 2R 11 7E 800K Y B2 T i#£47 500ps 1Y
Bl 2RI, I ] 2P 4K 2 2fs/step, B 1 000 25 i 4
— 1T, ARG 250 MUkl FEAT R A RIS . 5
(j =1---250) WikEAULE R S50 G Wt (55 0 i) 4715
A CENELR 9 4% RMSD (B /) , 354 j it
551 =1---275) i FREE SRR M AR 1 5% R A K
SHEEES 10 S, B 1 AT EM S S, B X
H:8, = 281555, EB R R 1 SR EL AR .

XA REAT T 2R A 2 W iR Bl ) A
P, IR PEPRAUSE R AT e S8 S, BUEHEAE
HIH B FRFE IS0 110 g% T A7 o5 77 22 YA i 21
FIAIR 0, 24 A7 SRS H BLAATR n, K3 —
RS, DU & A7 AR B R A e 2 AR R L
3.3 EAmHMEMERIBNTEERL

FE PR AV oA DK Xl P i S )

(1) W ST RRIR 53 B 7 s 5 04 DR ST 0 1
IRFRIEANREIEATRAS . PRk SEERELX) T8 0 45
Ty RNy Rl 21 22 9 1 ), i B 5% 9 28 A8 1] fig
ZXRER B FEA D RE A TS

(2) 1R 15 PEASE 1 BFF T ) AR S R e A T 2848
AT RE R TR T B A T B K
AR ST ARGE R | XoF 14 Kl X 8k 14 3% 3 119 2 A5 1]
ZxRZ B B K A2 AR, DT 52 i 21 28 11 AL
T AR S Y o

(3) 16 12 T PR 1 D D o i B R AR B L, HL & /D



%24

T B, F:4EINAEaathitad XK

127

HESE 2 A HH BUAE Z SE R 7 91 BR AR 0L B, WK %07
X 7 DX 3 A i A A O B DX Il a5 5K e X
FeJCRRA: i A — 00, UK 32 S B DX I i 28 A
TCHLA i BT 7 DX I 2 00 1) DR v AR 52 T
RIS (PR3 = NI s

4 RS

4.1 RFMSWMEKE

R HITR Jy 12 B SO B AT T 2 1 ] 5 91 -
T2 P X, Z S IR = A O S
A TR T A FEA R AR R R AR R PR ST RE (DL
K3),

KRS RERE R T 700 B 5% FEAE R AR T 5k 3
HXF RIS L 1, 64% RSP L AL TEH
R AAZ O R B L Ak — B o 2 51 Hop . RO-
LAND J. SIEZEN F1 JACK A. M. LEUNISSEN i
FEFFIR AR 45 20 S ORsT By R A, o iy 17 4>
FEFRATIZE LR ST 55 90 [ P, 3 SEfR AT B i (E AR
1o T XTI P 484 B R RN D) RE I A #5A o
g

800

0 50 100 150 200 250
MSA site

B3 MSAfi mRERRTFREE

Fig.3 The conservative energies of sites in MSA
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Site information of conservative residues

Table 1

Energy interval Sites
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Fig.4 The average coupling energies of sites in MSA
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Table 2 Site information of strong coupling residues

Energy interval Sites

120,128 ,269,209,137,247,218 ,86,147,73 ,
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150 ~ 170 72,241,208,176,149 214 224 151
>170 167,124 207,121,196, 113,110 ,74 126
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Table 3  Site information of candidate mutated residues

Frequency Sites
4 51,130,134,136,164,183 188,191,241 ,257 263,274
5 1,55,97,103,129,131,155,187,208 ,217
6 52,53,54,102,104,156,185,210,239 ,258
7 132,157,162,189 260,262
8 98,133,182,186,240
9 160,211,212 ,259 275
10 99,100,101,158,159,161 ,184 213,214,261
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