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TABLE l. CO-ORDINATES FOR THE ATOMS OF THE BACKBONE, 

FOR A SINGLE RESIDUE 

a torn p(A) ¢ z (A) 
p 10·0 0·0° 0·0 
01 8·95 - 3·6° +0·8 
Ou 11·25 · + 0·7° +0·8 

-
Our 9·65 + 8·9o -0·5 
OIV 10·35 - 5·3° -1·3 
Cs' 9·6 - 22·2° -2·8 •·. 

c4, 9·65 - 13·2° -3·2 
Ca' 9·2 7·3° -2·05 
c2, 8·65 + 0·4° -2·8 
cl, 8·2 - 3·5° -4·15 
01' 8·8 - 11·8° -4·35 
N 6·7 - 4·2° -4·15 

diad + 39·0° -4·15 



R.CH(NH 2) .COOH. 

R R R 

I I I 
NH 2CH.CO -NH.CH.CO- NH.CH.COOH. 

n 



A chain 

B chain 

NH, Is--s] NH, NK, NH2 

Gly.Ileu. Val.Glu.Jlu..Cy.Cy.Ala.Ser.Val. y.Ser.Leu. Tyr.blu.Leu.Glu.lp.Tyr.Cy.lp 
1 J -4 S 6 ! I 9 10 II ll IJ 1-4 IS 16 17 II 19 1 ll 
~~ l 1 

Phe.Val.~.blu.His.Leu.Jy. Gly. Set-. His. Leu. Val. Glu. Ala. Leu. Tyr. Leu. Val.by.Gly.Glu.Arg.Gly.Pbe.Phe.Tyr.Thr.Pro.Lys.Ala 
1 J -4 S 6 7 I 9 10 II 11 1J 1-4 IS 16 17 II It 10 11 ll 1J l-4 lS 16 17 11 19 30 

Structure of cattle insulin. 

TABLE II 

The amino acid sequence in positions A 7-1 o of insulins 
from various species 

Cattle 
Pig 
Sheep 
Horse 
Whale 

CySO 3H.Ala.Ser. Val 
CyS0 3H.Thr.Ser.Ileu 
CySO 3H.Ala.Gly. Val 
CyS0 3H.Thr.Gly.Ileu 
CyS0 3H.Thr.Ser.lleu 



TAJlLE I 

Common naturalf:y occurrin.c: amino acids 

Abbreviation Numbe'r of 
.Amino acid Stmrturt of R RWIIfl u.red .for rt.ridue residues in 

Nil -CII(R) - CO- insulin 
------ -

.AI~Iratir 
lyl"ine . . . . .. II c;ly 4 

Alanine . . . . .. cu. Ala 3 

,cu. 
Valin<" . . .. .. - <:II"'. Val 5 cu. 

Lt"ucine (:II. 
/ cu. 

Lr.u 6 . . .. .. Cll 
cu. 

Isoleucine . . . . .. - CII(CH 1 ) CH 1 - CII 1 lieu I 

Serine . . . . .. - CH 1- 0II Scr 3 

Thrt"onint" . . . . .. - CII(OH)- CII 1 Thr I 

Aromatic 

- CH 1-o l'ht"nylalanlne . . .. Phe 3 

T}Tosine . . . . .. - Cl-1 1- 0 - 0H Tyr 4 

Tryptophan . . .. -CH·vo Try 0 

H 
Acidic 

Aspartic add . . .. -CH.-cooH Asp 0 

Glutamic acid . . .. -CH1-CH1-COOH Glu 4 

.Acid amidu 
Asparagine .. . . .. -CH1-CONH1 Asp!'.'Ha 3 

Glutamine .. . . . . -CH1-CH1-CONH1 GluXH 1 3 

Basic 
Lysine .. .. . . -CH1-CH1-CH1-CH1-NH1 Lys I 

NH 

Arginine .. . . . . II 
- CH 1-CH1-CH1-NH-C-NH1 Arg I 

Histidine .. . . . . -CH1-C-N His 2 

II II 
HC CH 

"~ 
H 

S-conlaining 
Cysteine .. . . . . - CH 1- SH CySH 0 

Cystine .. . . . . - UH 1- S - S- CH 1- CyS- CvS 3 

Methionine .. . . - Cli 1- CII 1- S- CII 3 1\kt 0 

Cydi:yd 
Proline .. . . . . JI 1C--CII 1 • !'I'Ll I 

H} I 
CII- COOII 

\ / 
II 

• Compl<·t<! stru<·tun· of thr amino ncid. 



SUPPRESSOR GENE 

SU24 

td MUTANT 
.. 

tdl 
Type I -111111111- - - - -

td2 
Type II -1 111111111- + - - + 

td3 
-1111111111- - + + -

Type Ill td24 
-111111111~ - + + -

td6 
Type IV 111111111- - - - + 

+ = SUPPRESSION 



FRAGMEl~T Of CHAIN of detoxyri.bonurleir adtl .he•• the lhrtt t.;...,tr a1tiu th.t MaL. .. 
up the moluule. Repeated over :md over in a lon1 r ... in., they -.ak.e it 1. ...... t~ aa lenJ 

"'"'it i,. lhirL.. Tl ................... j ... ..-. ••• nr ............... u~ar hiOIM""ul.-~ ~ruu··~ •l.otlum '(IU:Irt" •. Tltt: ha~' I It) II 'llll:lrt" I •• tclt•nin ... f"~lo,int•. 
, .. n,~ h., liw •MWk ............... ,...IbN' I, linL.rd h~ '""""lth:.l.. ~-u.anittr :uwi lh~ntin•· l'f"ntnui .. oil o•:~•· h ·U~:tr in irr("~tul:tr nrtlt'r. 



H 
I H-e -H 

ADENINE H -------~0 ~ I THYMINE 
' w·· ~c-c 
N- I -~ H 
I c-

H ~N, c H-N I 
'c c- ~ ~~~-- ' -N 

\ II ~N-~~ c e 
N-c I II 8 "N""C'H 0 SUGA11 

ONE LINKAGE of ba se to base across the pair of DNA chains is 
between adenine and thymine. For the structure proposed, the link 
of a large ba se with a small one is required to fit ehains together. 

H 

GUANINE / H OS N --~-H" .. N\., I CYT I E 
o ------- c -c~ 
II II c-H 

H N I 'c-7 'c-c _.N 
\ II 'N-w-~-~- 'c-N 

eN-c,N,( ~ 0 
N-H v 
I 
H 

ANOTHER LlNK.-\GE is comprised of guanine "ith cyto5ine. 
Assuming tbe existence ot hydrogen bonds between the ba ses, th e,.;c 
two pairin!!S. and only the5e. will explain .the actual configuration. 



STRUCTURAL MODEL ebow1 u JNtlr of DNA l'halne wound 111 u helht ubouttbe Rber uxl•. The JN!Inlo~e euiure l'ltn be J•lulnly M!en. J.'rom every one on e&trh t'huln Jlrotrudea u bull!, linked to un OJifJOtlnl one nt the tume level by u hydro1en boml. Thete bute·lo·bllee llnkt 
art •• horl1ontul IIIJIJIUrll, holdln1 the t•lmhu 1o1ether. UtiJN!Ir )lhololrlltlh I• 11 lot• view, 
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G alactokinase 
Gal*+ ATP ------~ 

Gal*-1-P+ADP (1) 

Gal*-1-P + UDPG 
Gal-1-P uridyl transferase 
' ===============~ 

UDPGal* + G-1-P 

UD PGal * ~==:::::::::=======.,. 
UD PGal-4-epimerasc 

UDPG* 

1,he sum of reactions 1, 2, and 3 is 

(2) 

(3) 

Gal+ ATP ---~ G-1-P + ADP 



(a) 

OCOCH2CHNH2COOH 
NHCHO 

L-Formylkynurenine 

(b) 1 + H,O 

OCOCH2CHNHaCOOH 
NHt + HCOOH 

L-kynurenine / \ + 0 

(c)~~ H20 C02 H20 

. ~ocooH L-alanme I ~NI-h 
Anthranilic acid 

(d) 1 +Ot 

Qg~ 
Catechol 

(e) 1 + O, 

HOOC-CH=CH-CH=CH-COOH 

cis-ci~-muconic acid 

(f) 

1 o-
Hooc-cH2-c-cH=CH-c= o 

I 
H 

')'-carbo:x~· me thy 1-il"-bu tcnolide 

(g) 1 + H20 

HOOC--C'H2-CO-Cli2-CH2-COOH 
,B-ketoacli pic acid 

Fig. 2. The biochemical pathway for the oxidation of L-tryptophan by Pseudomo11as 
fiuorescms. The following inducible enzymes are involved: (a) tryptophan peroxidase + oxidase; (b) formylase; (c) kynureninase; (d) anthranilic acid oxidase (probably 
a multienzyme system); (e) pyrocatechase; (f) lactonizing enzyme; (g) delactonizing 
enzyme. The further breakdown of ,B-ketoadipic is catalyzed by an inducible enzyme, the 
decomposition of alanine is a constitutive reaction. 



Serine 

OH NH2 
I I 

Quin.ic acid - C-C-COOH---+-

Kynurenic acid 

OH 

roCOOH 
N 

? 

Fig. 53. Biosynthesis of the aromatic amino acids. Known positions of genetic interference m reaction senes are indi
cated by the circled numbers on the cross bars. <See text for fuJJ explanation.) 
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Purple pigment 
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Fig. 59. Biosynthesis of t h e pmine3 or nucleic: a(·id~. G en etic blocks indicated by· t he cross l>ar:-3 and ('i rckd Illi tll-
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C-NH 
I 2 
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C-NH I 2 

COOH 
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I I 
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I ~ I 
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I I 
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COOH C-NH 2 
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Fig. 57. The biosynthesis of lysine in N cmnspora and E. coli. Two distinct 
pat.hways for bioRynthesis Rl'C inrlicateo . 
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so= 
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C-SH 
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C-NH2 
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C-NH1 
I 
OOOH 

Cysteic acid II C-8-C 

?--
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Fig. 54. Biosynthesi~ of t.he sulfur amino ucid:; a.nu threonine. The cross burs 
indi(·ale positions of known genetic blocks. 
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F ig. 58. The biosyn tlt e:::is of lc:uciuc. i ·ul cucine, and va line . It has been sh own that a single mut at ion · 
··r,n b lock :;, imilar react ions in two se ri e~ as indicated by the cross bar just following the keto acids thnt 
·orrc:·]Jond to i::oleucine and Ya lin e. 
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Fig. 55. The biosynthesis and degradation of histidine . Circled numbers indicate different mutant types 
known in Neurospora or E . Cf)[i. 
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Fig. 60. Bio~yn t h~sjs of so1ne of thf: r:vrin1idines of nuclPi~ arids. Studies of 
1 n u tants have not establisheJ whether orotic acid and orotidine are true interrnediate~, but enzyn1e \Vork has shown that orotic aeid goes to orotidine phos
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