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(At ke R, L5 100871)

ME THARSFIHRIBAFEM -SFSKERRATTHALST ERTRENASKERSESH
FirREzAMXR SROFFAINTERGERSTRARES.

ES AL BEEFRLEA.  HRSF. HSHR  HL

1 FIE

AT THESHAEEFTIRSTHRLHE, PREFHHE. B25T AL
BIRTILF A, LEFTHINAESTFRAENTGALEERE L B, RFHEH5HE
FLERAFARS TFHRAETHE. SRS TAEFHRST, NP EIRIZERH5 TV TR
BR_BAGEE. X2 - Snidd, ST E, PRAAGRGR LG ERU
Bk § o ATF M. BB Xk P RF RS MAHERKEG A AL L CAAESR
F % Metropolis ik 5l R 2 AU TE, RATRARTHALT, FHLeBAH4D
£ F. AR K FE AN RS FRATHE S OO B AT ¢ F k. BANBES
Ryl ¥ R L ECE 2

Bl —~A~IRBR T vy — & FlSE WA IRIL M ik, B ABWATE, LR LAA LT
B, Behffib =R B AR S, LA ARNGTLFTE, MAGEFNFF HataHis
HEIAARLENEEFL TR, Ah b, £NAR THEME X FE54 2 RS
HEEHg, KT TEERSGTLREAREHEGLE.

2 A&k

4L X (simulated annealing) #5845 % 9 i@ Kirkpatrick , Gelatt , Vecchi =
A (1082)1% o Cerny[*}(1085) #& &4 ik 69,

EXTFRMEXGRETHAANTIR: (1) FEHERE- RSP RLEA T
TR “miAT B ST (2) A ARG, BREHE.

AE—BRE T, &, RAGHEND o, MEGREH

E; = E(z;) = E(2i1,2Zi2, -, Tin)
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BE, g —AMiLEL Az, MIHEH 2, =2,+ Az, MEHRETH
Eis1 = B(2it1) = B2 202, -0 Zsn)

HAERMNEGREELES
ﬁE =L El:-i-l - E._

iZ & £ A Metropolis ¥ ik & #00 & TR TR, LEAHNFELT:

R AE <0, BT T, HOHEMHEHT el

R AE >0, M4 RIETHILEHD p(AE)= exp(-AE [kgT), B & (0,1) ]34 25 4
AL P I —# R, k€5 p(AF) 48k, R R < p (AE), ML #HHE, Tl
@HTEGAE, B EGMEHAT—Féks,;

I RITAE Y, MTVUEME AR LABE T, WO RER5%F. 25— 1TBAT
Aot B, HEBHAM T, & E 2 B4,

M LR FAET U B Ay, BB K FEEHEG S THEFEO TR, B
CIRAARTFEF THG TR, AL —ALERaSR ¥ A8 ER ERZAHT
Bl@viETHREG ST NE ik

AR K TP, BAXAHGREAYHE K AR ta Y B FRGEAHE:
ANEAL, F-BETHET LAY, AXFERBOREE THELER TR
ik, REBALALGSH, FREAGEHZE, Rt “HH" AHEKELLAT
KT RPIES, A MAE LR L. KA -BATHE T ke LR E,
LT A e A BB THE GRS EFR. FEETLMEL, UFERR
BAKETHUAKRAEIRT S, TS LFEAAZHNTIALL R TR2EL
AHERALMEER, RiEAREAZEALT ki PHEATA-PRHIHBA, A
BEFTEL. SEGHERETURE A RHRTH, RSk EARAMHE BT
AR EHE. ¥ TR E, M—JdEmBE i 2 n8s, TERF—0
W, RFRS THRIHE, A-mHEETUSHS THHEST, TTURRES
SIGE 1+ IR

#£AEM T ECEPP/2 #35 (H. A. Scheraga, 1974, 1975, 1983)1°-12] &4 Tig A F
F BT e42 A SAPEP. ECEPP/2 N3t 7 F S 4 F&HHH. LT adea, fa
W (B s H ) fodn ) 42 = Min A

BAfEAoRAEMNERETHY 00AMARTRA_OAT T 7480 40 o4k g. 3
T SHyT, TUFARFILKGHE. AAHT SRS TFTHRESNTIRME [HE
A8, LA DAUZEE, REwHUMT LAL DA, AEFLETN YT TR
Fu. HATE Micro VAX-II -VMS £ £ & Silicon Graphics IRIS 4D/70GT # & Lig
4.

3 BR5tie

ATAERMBITILANRG S AFE, FE2FFATHHHASGAT —278ME
B, HEBSA TN, TMEAOEASRESEY, 4T, EF.LZLHTR, —
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Medd L- MR RMEEME, F-TA4H -4 D- Y848 FRPENSRENTH
W, RMMETE-PHIRRTUEESTESELARTAMFTOERBRITA LA S
B o7 BB AR S 4T

Teu.
Gly / b Val (DAfe L71)
\A]a _ Al.n/

1D Gly-Ala-Ala-DVal-Len 1L Gly-Ala-Ala—Val-Leu
2D Ala-Ala-DVal-Leu-Gly 2L Ala—Ala—Val-Leu-Gly
3D Ala-DVal-Leu-Gly-Ala 3L Ala-Val-Leu-Gly-Ala
4D DVal-Leu-Gly-Ala-Ala 4L Val-Leu-Gly-Ala-Ala
5D Leu-Gly-Ala-Ala-DVal 5L Len-Gly—-Ala—Ala—Val

PG DA R AR MBI AF —1 AR, T4 DA S X8 MR
AR~ Ak, AREFERTTLFEGZ£5)FL1 $.

o B MR 1 THE, RRFHRE—AF
o ol = AR, RUHA BB GHEE T R AR
i R, AR A RRE. HERK
em L WA AR Ead e, MTRANLYAR
N N TERAM. Ak, ANBRT A~ REA
g / SR AR AT AT, FRIEYHE,
New A REEAHLE R LA
a 7 MESATHER BT, MR
' MG PR LEREN, RRfin
W1 Sk 1D pHenaRnEE WMERL, AGTHAFREWH. A1 2
Fig.1 Favorable conformation HHEE 1D SEEHEsTSE, AFE
of peptide 1D 2R, BYREFTTHEART.
x| SRR 2
Table 1 Yields of cyclization of the linear peptides
B 1D 2D 3D 4D 5D
DPPA & 0.73 0.184 / 0.161 0.12
ik R 0.465 0.37 ! .21 0.16
T Atk Iz 2L 3L 4L 5L
DPPA & 0.289 0.04 ! e ME
iy R (.363 0.28 ! ! 0.11
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ARMEHE, ANABEMKERG N BF 83 C BT2HBER dEAFRE
ME, A dyin AFREEITHEGERM, dyayy AFEHEARER G mi-FHH
(dwavg=dipi, £F p; AHE i WA ALE) SHA LM ST, BERTRALESMERETY
ML, RMETHEOTARTOSKTE, BRHNLEp T, dew, 234 HEHR
RIEH d eGILEMALFIGE, b dun BRI RBE SRS T RKEMELE HTE
TIFREMPTRGMES, A 2R SBRITLERTHGLSFE TESE

F 2 ERAERE 00 7 N0 R o 5
Table 2 Yields of cyclization and distance of terminals of linear peptides

¥ = 3 dmin/ A dwaveg/ A
1D 0.73 0.465 3.88 3.77
2D 0.184 0.37 3.79 3.99
4D 0.161 0.21 3.85 3.98
o 0.12 0.16 532 426
1L 0.289 0.363 4.49 4.47
2L 0.04 0.28 3.95 4.00
5L mE 0.11 6.68 6.33

A2 POHBBANTREMEFBE L LR 1D FERE, & dunvg 2l doin
ARy HLUAN G CRHIERRIE, FHINL. XABFixiMes N A &8, FHI.
FRRARG S0, £ N #Hhe CHERNBLFAE AR, RHEFL LFREHREZ
AR R ME R, TR, RN LESRE, HFHTIRL.

A28 Lapp R4 DAE AREGY MM, R ZRELH 1D >2D 4D > 5D.
BEHTHEREFEAEEH 1D 2D = 4D >5D, BE AWA LA T4 —B$. A28
TGRS LAGRMA, MLFEIL4H, 2L B, 5L &K M5 R Ak
FLHEMTE, 2L 4%, 1L B+, 5L {3418, 1L # 2L &9k A, FaiE 2L
B RT AR MR BF TR F ik, AR ERE, ZAHR T ARAEMRGIFLP
Ve RO RS TR B AT AMEE% T

Bk td, FE—DREHLY, BEXSSOEER LA YL GHRFE LD, TE
RGN B AR ATEL, TEEPHEMERARZABLES. T, MA2 PHEETLH
i, A4 DB LN B2 LA KW B M I, oAkt @ HdT AT,
IZ 50 8 HAN AR — .
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Application of Simulated Annealing: Study on Relationship between Conformation of
Linear Peptides and Their Cyclization Yields

Deng Qiaolin - Lai Inhna  Han Yuzhen Miao Zhenwel ‘ Ji .Mxm-e Xu Xiaojie

{ Department of Chemistry, Peking University, Beijing 100871)

Abstract Simulated annealing is a promising new method for conformational analysis of
flexible molecules. 1t differentiates from the conventional molecular mechanies optimiza-
tion in that it not only accepts the changes that the energy decreases, but also accepts
some uphill changes. So it is possible to make transitions out of the local minima and reach
the global minimum of the system. The program SAPEP has been made using ECEPP/2
force field for conformational analysis of peptides. A set of linear peptides which was
cyclized into the same cyclopentapeptide was analysed using SAPEF in order to explore
the relationship between the conformation and yield of cyclization. The results show that

relationship exists between the conformation and yield.

Keywords: Monte-Carlo simulated annealing, Conformational analysis, Favorable

conformation, Cyclization
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