
O
C
O
r
c
o
e
r
c
e
c
d
o
r
O
r
r
O
o
r
~
o
o
o
r
o
o
o
o
u
o
-

C
O
C
O
C
O
O
M
O
O
M
C
O
O
O
C
O
K
C
O
O
C
O
O
T
O
O
O
C
C
O
O
C
O
D
S
D

O
O
r
o
Q
O
c
O
O
r
F
r
F
R
K
C
O
r
F
O
F
O
G
O
O
O
C
O
O
F
O
C
r
F
O
O

o
o
o
o
o
c
o
o
o
d
c
o
o
c
o
o
o
o
c
d
c
0
c
o
o
c
o
o
o
c
c
e
c
e
c
o
c
o
o

C
O
C
O
O
R
F
O
C
O
K
F
K
F
O
R
P
O
F
r
F
P
r
K
r
O
O
F
O
O
C
O
r
F
O
C
O
D
S
D

VUSPLAIENV

USHCUUVEUL

WRuEPGeT aL

GaFRUUYNVU

YHFEGGAILE

GNF TUUYNVU

z

VHUEPGGISL

OAFRUUYNVU

AMINOCOM 1/18/64 PAGE 1

ya
a
L
O
N

e
o
;

o
O
r

r
r

F
P
O
r
o
O
O
O
r
o
o
o
c
C
o
o
o
o
O
r
o
O
o
O
r
Y
r
S
s
S
S

O
o
c
o
o
o
o
c
o
o
r
O
r
F

RF
P
O
R
F
O
C
O
O
K

K
r
F
O
C
C
O
C
S
D

C
O
C
D
C
D
O
O
K
F
O
O
K
O
K
F
P

KY
K
Y
D
O
O
C
O
R
r
F
P
r
F
O
C
O
O
O
C
C
O
F

C
O
D
O
F
P
O
R

RP
KR

RF
H
O
F
F
O
D
O
O
r
F
O
F
O
r
C
O
O
R
D

e
o
o
o
o
o
0
o
c
o
o
o
o
c
o
o
c
o
o
o
c
o
c
o
o
0
c
0
c
o
c
o
o
o
0
o
c
o
o
0
s

e
o
o
0
o
0
o
o
c
e
c
o
d
c
o
c
c
o
c
e
c
o
n
o
o
0
o
o
°
0
0
o
0
c
o
o

o
0
c
0
o

C
O
P
O
C
O
F
O
O
R
O
R
P
R
K
F
O
C
O
K
F
O
O
C
O
O
O
K
F
O
O
O
F

O
O
F
O
r
F
0
0
0
C
F

O
0
O
0
0
r
F
r
F
0
0
0
0
0
0

C
R
F
O
r
Y
O
O

O
O
O
O
R
P
O
F
O
R
O
R
R
H
e

K
w
O
O
O
K
F

E
F

F
Y
O
Y
-
T
O
O
r

e
o
o
o
c
c
o
o
C
r
O
O
O
F

K
F
C
O
O

O
r
F

K
r
O
F
O
O
F
O
f

O
o
o
c
o
o
r
O
r
r
O
r
O
F
O
F

O
0
0
O
F

r
w
O
r
O
o
a
o
c
e

o
o
r
O
o
r
r
r
O
o
o
o
r
c
o
c
o
r
o
r
o
o
f
r
~
o
r
o
o
0
a
°
e
o
c
o
r
~

O
O
r
O
F

O
R
F

RF
P
K
F
F
H
M
O
r
F
O
O
r
O
O
O
C
O
M
m
M
r
O
O
r
F
O
r
O
9
O

O
C
O
r
O
D
O
r
F

ER
RE

Rr
O
R
E
E
r
O
R
r
O
O
r
O
r
r
e
r
o
r
o
o

o
o
r
o
0
o
c
o
r
r
r
r
F
r
O
C
O
o
O
o
o
C
o
o
0
o
O
o
O
r
e
o
C
c
o
a
o
o
c
o
r
o
°
o

O
O
O
O
r
r
R
r

e
w
e
H

R
F
O
r
F
O
C
O
O
r
F
r
O
F
r
O
O
C
O
O

o
o
r
o
r
r
r
o
o
o
r
o
c
o
c
o
o
r
c
0
c
o
c
e
c
o
r
o
o
c
o
0
c
o
r

C
O
S
O
F
F
R
F
O
O
F
r
K
F
P
O
O
r
F
R
r
F
O
O
C
r
F
O
O
F
r
F
O
O
O
G

o
o
o
o
0
o
o
0
o
o
0
o
o
0
o
c
o
o
0
o
c
c
o
c
e
o
0
o
o
o
c
e
c
o
d
e
o
0
o
0
o
0
°
c
e
c
o
0
0
s

O
O
r
F
O
C
F
O
F
F

F
R
E
O
O
O
r
R
r
F
O
O
C
O
O
O
C
O
C
C
O
O
r
F
O
Y

[
o
R
e
R
o
R
e

R
o
n
e
R
o
R
e
o
R
o
—
o
l
o
h
o
R
e
R
o
n
o
R
e
l
e
R
e

h
o
l
o
l
o
n
e
R
e
l
e
h
e
k
e
n
=
)

o
o
o
o
c
c
o
c
o
o
c
c
o
o
o
c
o
o
o
e
o
c
d
c
0
c
e
°
o
c
o
o
c
c
d
c
o
o
0
o
0
c
0
d
0

_~
— 1

THE AMINO ACID SEQUENCES OF HUMAN ALPHA HEMOGLCBIN CR¥Kabs toy N
. oe ot : . eo he gg me Egtag fee Ga aa a ‘wii fs

ILLTYIVYLH LYGOYLGLUG RMFUSFPEEI EOFPHFAUSH YSLOVIYHYI IVLALUENLV CHVAAMPNLU| SLUSAUMLHT UURVAPVAFIU6

LHUPUGFEPL VHLSUAIFUL SVSEVUESIO R)

ORK \puz/e — Fa,
e E

VELUTYIVNV ALVYYOLUYE UUVVCPTEOR FFGSFYAUSS PALVMYNPIV ILHYITIVUYL FSAYULHUAA UIvEFLEUs@ satauavae

THE AMINO ACID SEQUENCES OF HUMAN BETA HEMOGLCBIN MER Bey

vd
a
y

i
f
S
j
e
r
t
>

VCVULRNFYI GFEPPMQLLO GIVVLYVLAL ULHIOH)

se HH Ve,

THE AMINO ACID SEQUENCES OF

esya

a

St UHVAP

HUMAN GAMMA HEMOGLCBIN CAy sfvale?
WESUTYLVNV GALYYGEUYR UUVVOPTEQR FFASFYNUSS LSLWMYNPIV ILHYEEVUES uyYALWIHUAA ULYEFLQUSG UH

VEVULWHFYI GFEPGVQLST QIMVEYVLSL USSROH)

?
THE amine ACID SEQUENCES OF HUMAN OELTA HEMOGLCBIN UK 7-164

veturytvNy ABVYCLUYR UUVVEPTEOR EFGSFYAUSE PALYENE ILHYIIVUYL | FSAYULHUAA UIYEFLEUSG UHCAT UHVAP.

: aes
a

Ze inctena

. Ke.a “t
vevuLHey GFEpRYOLLO QIVVLYVLAL ULHIOH)

G we (fase probebl.,)

\ Not elthee 124 a



‘
Me.

AMINOCOM 1/18/64 PAGE

HUMAN MYOGCLOAIN

YUSAGTGVUY ATVIVGPAWL YHYGUVARRU FIYHPGEUGI FAIFIHUISG AGMILSGAUI YELy, ¥ EWUTLIYHHG USLWPILGSH LGIFIVPWIO
ELv

PRAASGYYUF YGUSTHAYPF YLGLAYLMAI LUGUFRIALM SAGIGUYFY@ )

a vs
SPERM WHALE MYCGLOBIN iavgWie “i5.Nem| CLEUIPULGS16% UV G-

Suvereven, TLIVQLAVLY HYGAWUWRUF ISHPGEUGIF ARFIHUIEGL GMtLscw}r HYVer iY 4Dusen Guat euLes HLEIHIWPWI

peerashi HVURHPYAFY LaLdicyinta T LUGUFRIAWL LIOTGuUYOYC }
uN \ f
et
+ : “

EGG WRITE LYSCZYME CANFIELD JBC 8/63

IVFYR2CGULL LMIRHYLANO RYQSUYNTVC iLLIFGSNENE QLENRNEAYS EAQYIUQWNS RTTCN y> YSRNUCNWPC SLUUSSAWEL SVNCLIIWVS

AYAYMNLTVL TRNRCIYEAV QLTHRYCRU)

\

BOVINE RISQNUCLEASE (QUOTED FROM FOX/COMP BIOCH P.203

IGELELIFGR SESSNHMGLL SSSNOCNGMM ISRNUEIARC IPVNEFVHGS ULAVQLVCSu invLUN N CCOQSOSEMS WEACRGSEYS IOPNLCOIEE

NLOTHWWVLC GYNPOVPVHF ALSV)

RUMAN HEART CYTOCHROME C SMITH JBC 8/63

YAVGIYIIWF WHE ICSNCHEV GIYYIHIEYP NUHYUFYRIE YNLPYOSOEL LNINIYWWKTY GAEUMGIUGN pPIIOWPYEIM WFVYWITIGG RLAUWLOUIT

LENG)

HORSE CYTOCHROM JBC 8/63 SMITH “

YAVGIYLIWF VQICLNCHEV GIYYIHIEYP NUHYUFYRIE YNLPYFEOEA LNINIYWETY GGEUNGIUGN PIIOWPYEIM WFLYWITIEG RGAUWLOUIT

4LENG)

SHEEP RIBONUCLEASE QUOTED FROM FOX

IGSLLLIFGR SESSNHMGLL SSSNOCNOQMM ISRNUEGARC IPVNEFVHGS ULAVQLVCSQ INVLCINYEN: GCOQSOSEMS WEACRGSEYS IOPNLCOIEE

MLQTHWNWVLC GYNPOVPVHF ALSV)

2

v
a
s

‘
a
p
p
r
i
d
e
d

Si
ti
ao
4

ES
S
N
I
S
N
Y



' .
JAN

AM INGCOM 1/18/64 PAGE 2 271964

HUMAN MYOGLOBIN
e

; G
YUSAGTGVUY ATVIVGPAWL YHYGUVAWRU FIYHPGEUGI FAIFIHUISG AGMILSGAUI YELVHULUYY EWUITTIYHHG USLWPILGSH LGIFIVPWIO

a
2
&ERAASGYYUE YGUSIHAYPF YLGLAYLMAI LUGUFRIALM SACIGUYFYG )

: SPERM WHALE MYCGLOBIN Enald- TRYah2oioe

. VUYGTGVUIL TLIVQLAVLY HYGAWUNRUF ISHPGEUGIF ARFIHUIEGL GMILSGUAIT HYVEVUELUY Guerre GUGLIPULQS HLEIHIWPWI

pee \ : Jos.
EAM. CUGEWSCLWH HVURHPYAFY LALSZGYUMAIT LUGUFRIAWL LIOIGUYOYC } Denn

- ate 1 o£
KO .

EGG WHITE LYSCZYME CANFIELD JBC 8/63 \ RX Wi
Prd Tut Utret

IVFYRCGULL LMIRHYLANO RYOSUYNTVC (LLIFGSNFNE QLENRNEAYS EAOYFUQWNS RTTCNAYREP YSRNUCNWPC SLUUSSAWEL SVNCLIIWVS ver . e) _

AYAYMNLTVL. TRNRCIYEAV QLTWRYCRU) — Wn )
~ my rbd ©

\
naudnvt bubeg a -

BOVINE RIBONUCLEASE (QUOTED FROM FOX/COMP BIOCH P.203
pradlinny TtLire, é

IGELLLIFGR SESSNHMGLL SSSNOCNGMM ISRNUEIARC IPVNEFVHGS ULAVOLVCSG INVLCINYEN CCOQSOSEMS WEACRGSEYS IOPNLCOIEE

NLQTHWWYLC GYNPOVPVHF ALSV)
S Phaparenee

ALA

HUMAN HEART CYTOCHROME C SMITH JBC 8/63
ttalaans -

YAVGIYLIWF wm 1CBRPHEV GIYY IHIEYP NUHYUFYRIE YNLPYOSOEL LNINLYWRTY GAEUMGOUGN pI IOWPYEIM WEVYWIIIGG RLAUWLOUII

LENG)
hears ~

.

Ade.

a
e
s

S
U
A
L
N
I
M
d
S
G
3
9
d
5

H
O
T
H

H
O
d

O
F
A
I
S
N
I
O
N
A
U
T
1B
o
e

 

HORSE CYTOCHROME JBC 8/63 SMITH vo

YAVGIYLIWE VQICLNCHEV GIYYIHIEYP NUHYUFYRIE YNLPYFEOEA LNINIYWETY’ GGEUMGOUGN PIIOWPYEIM WFLYWITIEG RGAUWLOUII Coeceels

LENG)
Lo

a

Lo re
/

SHEEP RIBONUCLEASE QUOTED FROM FOX a

IGSLLLIFGR SESSNHMGLL SSSNOCNQMM ISRNUEGARC IPVNEFVHGS ULAVQLVCSQ INVLCINYEN ccggsoSEMS WEACRGSEYS IOPNLCOIEE

NLQIHWNVLC GYNPOVPVHF ALSV) ©


