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Yoshinori HARADA, Alain LIFCHITZ and Jean BERTHOU : On the Translation 

Functions in the Molecular Replacement Method 

The molecular replacement method consists of the three consecutive stages : ( 1 ) 

determination of the orientation of the molecule in the crystal, ( 2  ) determination of 

the position of the molecule and ( 3  ) solution of the phase problem. 

The problem in the first stage was solved almost satisfactorily by using the rota- 

tion function first developed by Rossmann and Blow and recently improved by Crowther. 

In the second stage, the problem was not always solved satisfactorily because of 

several theoretical and/or computational drawbacks inherent to the translation function. 

Lack of efficient translation functions of universal applicability prevented the po- 

tentially much more powerful molecular replacement method from being popular in the 

structure determinations of macromolecules. 

A case of a known model structure is discussed, considering the origins of inef- 

ficacy of the translation functions proposed so far, and a new powerful translation func- 

tion which is highly efficient in computation is proposed. (J. Cryst. Soc. Japan, 22, 
358 (1980)). 

- & $ . { . F i t  f i  5 k 6 t D&$& ss 9 f+ 
5h6El$7F'-9+t!=:ia7 ?og.{$,@gicM*6,B%fi:B%tt:.G,gT 64>,T7 @g$5{3;j7~70 
~~%!~E%%&$$%%~>~UR~&~ CT, $%3!33 OE.tB%RZ L%6%fi'%E% Z hTL\  al). 
t. 4>B%Etz7 533$3@E (HT, MR EL%%) 2%Gfh7 3% ( i 1533 4>ii;f.%-?Efi 

9 B? 3 BEBP~B, ( i i )  %3B~74>@irj.E.EtsL~ Lt2%.if.M%+Fit=:$sI.P~533 4>%3${$,E4>R 
Zi.rE4-f &Z,%BUYB, W O  (iii) fi,~$$Biij.Q91/CRZ $ hTL\ 6%24>{'.$Bf?@&BP'f 
B7 4 > ~ . ~ ~ ~ 4 > ~ ~ Y ~ 4 > g ~ ~ $ i & ~ ~ ~  &J 6 ". 

~ % o F ; f . &  2 L-CiT, 5-3 0-?4 A.7 53R%%i:M b&BQ97k%!lEiT.7sL\$i7 %%7 &S 
,+ E 3  El%$3@& GAT MIR ,E 2 %gZ) 4>%Rfi'G% ,+ 4>%iBTB$%t~~2%7 @. b7 !&,# 
95-34>@%FitcFBLx5hT $fc. 

Lfib L, L O MR &ia%kc@B fs.f#~Ej? -, 72 Zr_- iI.asL\$$ ( , ab initio t.c.@~Ie&@ Lfc 
IYU 2. L-C ta ( ~ 3  0 % ~  9 %a~m-7.;ta) @fibkc rf ,, ,L.X OIF~;IJ~S:%U b h ~  L~ 6 ~ . ~ 3 7 " 6 : ~ \ ~ , ~ ) .  

&RBt%, @,~~QU~B~>@$R~E.H L \  b & ~  6 RB : Z,gM@W7 a$j3~7B4>$324>mE 
22.5-12 
























