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residues {Cysl8-Arg38 and Asn65-Cys72) and lll water 
molecules. The overall conformation of the trypsin 
binding domain is very similar to those of two domains 
of A-IL The mode of interactions between trypsin and 
the inhibitor (Fig. 2) is very similar to those of e~g. 
trypsin-BPTI and try7sinogen-PSTI complexes" The 'front 
sideT, Cys24-Lys26-Het28, contacts 1:he trypsin active 
center wi:.h several hydrogen bonds and van der Waals 
contacts 3 the distance between Serl95 OY-Lys26 C1 being 
2o3 A" The structure of the trypsin-binding loop in the 
complex is stabilized by several intra-loop hydrogen 
bonds and van der Waals contacts, thus the conformation 
change of the inhibitor necessary for the prciteolysis 
seems to be inhibited" 

Fig. l, A-II 

Fig~ 2" AB-I(white)+trypsin(black) binding site 
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The N-t.erminus of the insulin A-chain is one of impor~ 
tant positions for maintaining the biological activity 
of insulin .. It is k.:1own that the removal of A-ch.ain N
terminal residue Al-Gly frow the molecule causes the 
insulin molecule to lose almost the whole biological ac
tiYity(Brandenburg,D. et al. ,Hoppe-Seyler's :0. Physiol. 
Chem., 12£(1975) 916) and modification of Al-Gly would 
more or less reduce the activity as well (Geiger) R~, 
Chemiker-Z.eitg., 100(1976) ll.l). In our case, the modi
fied insulin molecctie ~ith replacement of Al-Gly by L
confi5=ational tryptophane had only 14% of natural 
insulfn activity (fa.t cell assay)~ r..evertheless the (D
Trp)A·-insulin molecule still retained 82 ~biological 
act;i.vity of insulino It indicated that the spacial ar
ra.ll.gement of differently con.figura.tional smino acid 
residues in Al had significant effect on the molecular 
conformation on the ~hole and on the activity of the 
insulin molecule in particular .. The single crystals of 
this pair of insulin anal06Je suitable for X-ray dif
fraction were grown in citrate buffer system by still
settiP..g method, They both belong to the trigonal system 
w~ t.h sp~je. grou~ R3 ~ The par~gters ?f the U..'li t cell of 
(L-Trp), 1-lnsull.n are a:SO.)L~, c=-37.451\ and those of 
(D-Trp)"· -insulin a=78.651\, c=50.0lA. There are two 
molecules in an asJ:lliuetric w1it. The crystal structures 
of this pair of insulin analogue rBve been solved by 
the methods of isomorohous reolacement and molecular 
replacement at 2~1R ~~d 2qoR ;esolution respectively .. 
The studies on tf...ree-dimensional structure and fu..'1ction 
rela-,;ionsb.ip of insulin in our lab pain ted out that the 
binding of the insulin receptor probably occurs on a 
surface of the insulin molecule and this surface should 
be possessed of two parts. One of 2hem is a hydrophobic 
surface with &l area of about 150R o ~~other is the 

charged and polar groups dispersing around the hydropho
bic surface. The cl-amino group of Al...Cly with posi tiYe 
charge rightly located at the edge of the hydrophobic 
surface is one of very important charged groups for the 
interaction of insulin molecule ~ith its r!reptor~ 
RecentlKJthe refined structures of (L-Trp) -insulin and 
(D-Trp) -insulin show that the 1-confi~rtional side 
chain of indole ring at Al in the (L-Trp) -insulin 
molecule r~s a conformation towards up from the amphipa
thic binding surface of the molecule and thus the inter
action of the ct-a.mino group with the insulin receptor is 
greatly screened. On the other hand, the side chain of

1 the D-configurational amino acid at Al in the (D-'rrp)A -
insulin structure goes to the other part of the molecu
lex surfaoe outside the ~~phipathic surface and does not 
obstruct the ~-amino group to oontact with 1£e receptor. 
These refin~~ crystal structures of (L-Trp) -insulin 
and (D-Trp)" -insulin confirmed our proposal concerning 
the arnphipathic binding surface of insulin molecule and 
gave us a better understanding of the interaction 
mechanism on the amphipathic surface of insulin molecule 
;ri th its receptor. The structural compa..;cison of this 
pair of insulin analogue with the structures of 2Zn pig 
insulin and despentapeptide (B26-B30) insulin is now in 
progress. 
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The structure of a low-potential [4Fe-4S) ferredoxin (Fd) 
from Bacillus thel''mopro"teolyticus has been solved by the 
anomalous scattering information of iron atoms tn the 
diffraction data of native crystal. This Fd consists of 
one [ 4Fe-4S] cluster as a pro the tic group and 81 amino 
acid residues. The four iron sites were derived fr~m th~ 
Patterson map computed with the coefficient of (D.F) at 
2.56X resolution and refined by the least-squares method 
to R•0.296 against 20% largest IOFI's, The model was 
built based on the best Fourier map calculated from the 
anomalous scattering and the partial structure informa
tions. The structure was refined by alternate cycles of 
Hendrickson-Konnert restrained least-squares and IT'.odel 
revision. The current R factor is 0.33 for 6.0-2.3 X 
resolution reflections with F>3oF. 

The folding of the present Fd is closely similar to that 
of Peptoaoc:cus a.erogenes Fd, although both Fd's are dis
tinct in the number~ of the clusters and ~uino acid res
idues. (P. aerogenes Fd consists of two [4Fe-4S) clusters 
and 54 residues.) The present Fd has three turns of a
helix before the fourth ligand as well as insertions of 
peptide segments relative to P. ael"ogenes Fd. Tfie heli
cal regio::1 in B. thermoproteo lyt-{cus Fd corresponds to 
the second cluster binding region in P. aerogenes Fd. 
Structural correspondence strongly supports that both 
Fd's e'Iolved from a corrnnon ancestor. The significanc.:: of 
the a-helix in the [4Fe-4S) Fd's and the evolutionary 
relationship among bacterial Fd's will be discussed based 
on the known primary and tertiary structures. 


