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The Amino Acid Sequence of Canada Goose (Branta canadensis) and Mute Swan

(Cygnus olor) Hemoglobins

Two Different Species with Identical 8-Chains™®
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Max-Planck-Institut fiir Biochemie, Abt. Proteinchemic, Martinsried bei Miinchen

with the cooperation of Henning WIESNER
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Summary: The amino acid sequences of the a-
and B-chains from the major hemoglobin com-
ponent (HbA) of Canada goose ( Branta canadensis)
and mute swan (Cygnus olor) are given. The a-
chains are of the aA-type, since aP-type was ex-
pressed but only found in low concentrations. By
homologous comparison, greylag goose hemo-
globin {Anser anser) and Canada goose hemo-
globin a-chains differ by two exchanges, and
B-chains by three exchanges. A valine substitution
for threonine was found at position 34 (B15).
Thisexchange is a result of a two point mutation.
Thus, there are three nucleotide mutations in
a-chains, as in §-chains. Substitutions in positions

a34 (B15) and 8125 (H3) have modified inter-
subunit contacts (a; 8 -contacts). A comparison
of mute swan hemoglobin with greylag goose
hemoglobin shows four exchanges in a-chains
and three in §-chains. Canada goose and mute
swan have identical 8-chains, while a-chains differ
in two amino acids. One of these exchanges is
implicated in one of the a8, -contact points
(«34) where isoleucine substitution for valine
was found. Comparison of hemoglobins from dif-
ferent species in the same tribe (Anserini) shows
a high homology between Canada goose and
mute swan hemoglobins.

Die Aminosduresequenz der Himoglobine von Kanadagans ( Branta canadensis) und Héckerschwan
(Cygnus olor): Zwei verschiedene Arten mit identischen 3-Ketten

Zusammenfassung: Die Primirstrukturen der a-
und -Ketten der Hauptkomponenten (HbA) von
Kanadagans (Branta canadensis) und Hocker-
schwan (Cygnus olor) werden angegeben. Die
a-Ketten sind vom oA -Typ, der oP -Typ wird
ebenfalls exprimiert, aber nur in geringen Konzen-

trationen nachgewiesen. Beim homologen Ver-
gleich mit dem Hiamoglobin der Graugans (A4nser
anser) findet man bei der Kanadagans in den
a-Ketten zwei, in den 8-Ketten drei Unterschiede.
Der Austausch a34 (B15) Thr—Val muf auf eine
Zweipunktmutation zuriickgefithrt werden. Da-

Abbreviations:

Quadrol = N,N,N’,N'-tetrakis(2-hydroxypropyl)ethylenediamine; Tp = tryptic peptides;

Reagent 1 = sodium 4-(isothiocyanato)benzenesulfonate; Reagent IV = trisodium 7-(isothiocyanato)-
naphtalene-1,3,5-trisulphonate; TosPheCH,Cl = chloro-(V-tosyl-L-phenylalanyl)methane; BG = barheaded goose;
CG = Canada goose; CH = chicken; GG = greylag goose; PH = pheasant; SW = mute swan; inositol-P5 = inositol-

1,3,4,5,6-pentaphosphate;

* 50th Communication on Hemoglobins. Part of thesis (Cygnus olor) for Ph.D. degree J. Godovac-Zimmermann,

Faculty of Science, University of Belgrade.
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her haben sowohl in den a-Ketten als auch in den
B-Ketten drei Mutationen stattgefunden. In a34
(B15) Val und 125 (H3) Asp sind &, §, -Bin-
dungsstellen verindert. Das Himoglobin des
Hockerschwans unterscheidet sich von dem der
Graugans in den a-Ketten in vier, in den 3-Ketten
in drei Aminosiuren. Die -Ketten von Kanada-
gans und Hockerschwan sind identisch. Die

|
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a-Ketten unterscheiden sich in zwei Aminosiuren.
Eine Mutation findet man mit a34 (B15) Val-lle
an einer &, -Bindungsstelle. Der Vergleich der
Hiamoglobine verschiedener Arten aus verschie-
denen Gattungen der Gattungsgruppe Ginse
{(Anserini) ergibt die grofite Homologie zwischen
Kanadagans und Hockerschwan.

Key words: Hemoglobin, sequence, canada goose, mute swan.

Birds occupy an important position in biological
evolution. A comparative study of the primary
structure of bird hemoglobin and hemoglobin
from other species is very interesting from the
aspect of biochemical evolution and respiratory
function. Studies of greylag goose (A4 nser anser)
[2), barheaded goose (Anser indicus)!3:4] ostrich
(Struthio camelus)!31, chicken (Gallus galius)!5]
and pheasant (Phasianus colchicus colchicus (6]
hemoglobins have already been published. In this
paper we report the primary structures of Canada
goose and mute swan hemoglobins A.

Materials and Methods

Isolation of hemoglobin

Blood was obtained from the major leg vein of mute swan
and Canada goose. Erythrocytes were separated from
the plasma by centrifugation and washed 3 times with
physiological saline. Hemolysate was prepared by lysing
the cells with distilled water. It was analysed by electro-
phoresis on polyacrylamide disc gels[”; the results are
shown in Fig. 1. Without prior separation of the hemo-
globin components, globin was prepared from the whole
hemolysate according to the method of Rossi-Fanelli and
Antoninil 81,

Separation of the chains

The native globin was separated into a- and -subunit
chains by chromatography on CM-Cellulose in 8M urea
buffers in the pH range 5.0 to 58001 According to this
method two a-chains (ozA and aD) and one g-chain were
isolated (Fig. 2). Between the two «-chains of the Canada
goose an additional chain was found and degradated in
the sequenator for 45 steps. The sequence was identical
with the o-chain.

Furthermore, the polypeptide chains were resolved by
polyacrylamide disc gel electrophoresis in presence of

.—— Hb A

-~ Hb D

©

a) b)

Fig. 1. Disc electrophoresis of a) Canada goose and b)
mute swan hemoglobins.

urea and Triton X-100 according to Alter et all10]
(Fig. 3).

Modification of the protein

Oxydation was carried out with performic acidl! ‘I, re-
duction with 2-mercaptoethanol and carboxymethyla-
tion with iodoacetamidel 121,

Enzymatic digestion

Tryptic peptides of native globin were obtained by diges-
tion with TosPheCH,Cl-treated trypsin. Digestion was
carried out at pH 9 to 10 for 4 h at room temperature.
The peptides were first fractionated by gel filtration on
Sephadex G-25 in 0.1M acetic acid. The single peaks
were subsequently chromatographed on Dowex S0X4
42 °C with pyridine buffers and linear gradients

(Fig. 4).
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Fig. 2. Separation of the chains
from Canada goose hemoglobin on
a carboxymethyl-cellulose CM-52
column (2.5 x 12 cm) at a flow
rate of 40 m//h with a linear salt
gradient.

Starting buffer: 8M urea + 0.02M
sodium acetate + 0.02% 2-mer-
captoethanol, pH 5.6. Final buffer:
starting buffer + 0.4M NaCl pH
5.6. Fraction vol. 10 m/.
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Fig. 3. Triton X-100 electrophoresis of a) Canada goose

b) mute swan globins.

Asp-Pro cleavage

The cleavage of Asp-Pro bonds was carried out with 80%
formic acid/6M guanidinium chioride solution at 42 °C
for 60 hl 131, The peptides were then chromatographed
on a Sephadex G-50 column in 8M urea/10% formic acid.

Amino acid analysis

Samples were hydrolysed in constant boiling hydrochloric
acid at 110 °C for 20 h. The analyses were performed

Eluate [ml] —

with a Beckman Model 121 C amino analyzer (Tables
1-5).

Sequence determination

Sequence determination was done by automatic Edman
degradationl 141in a Beckman sequencer using Quadrol
[14] ang N, N-diethylaminopropyne[ 15] programs. The
Quadrol programme was applied for sequencing the in-
tact polypeptide chains, large peptides and lysine pepti-
des which had been reacted with reagent I or vi16,17],
The N, Ndiethylaminopropyne programme was applied
for sequencing arginine peptides.

Indentification of phenylthiohydantoin derivatives of
amino acids

The derivatives were identified by thin-layer chromatog-
raphy on silica gel (E. Merck, Darmstadt) using the sol-
vent systems of Braunitzer et al.l18]: Some results were
confirmed by high performance liquid chromatography
[19], The results of sequence determination corroborate
the data of amino acid composition of the peptides and
intact chains.

Results and Discussion

Polymorphism of Canada goose and mute swan
hemoglobins

The red blood cells of the birds contain multiple
types of hemoglobins which vary at different
stages of development and during the life cycle.
The hemoglobins found in early embrionic stages
are called hemoglobins E, P, P’ and M, in the late
embryo HbH, and in the adult bird are called HbA
and HbDI201,
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Fig. 4. a) Fractionation of g-chain soluble tryptic pep-
tides from mute swan hemoglobin on a Sephadex G-25
(2.5 x 130 cm) at a flow rate 20 ml/h.

Buffer: 0.1M acetic acid. Fraction vol. § m/. b) The
peptide map was obtained by high voltage electro-
phoresis.

Early embrionic fetal globin chains and adult
globin chains are encoded by two developmental-
ly regulated multigene families(21,22], The two
adult hemoglobins have different a-chains (oA
and aP) and identical S-chains(20].

These two a-chains appear to be present in all
birds, but the expression in different species dif-
fers. The o -gene is expressed in high levels in
chicken and pheasant (about 20%) but in lower
levels in geese and swan (about 5—10%). A larger
difference in amino acid sequence was found be-
tween aP- and aA -chains of one species than be-
tween aP -chains of different species!®!. This in-
dicates that these globins are products of very old
gene duplication. By homologous comparison of
the same type of chains from different species,
aP -chains show a high, a* -chains a normal and
B-chains a reduced evolution rate.

We have analysed the partial sequence of hemo-
globin D from Canada goose, and found that this
amino acid sequence is very similar to the aP-
chains of chicken and pheasant hemoglobins
(Fig.5). The B-chains in the major and minor
components are identical.

Physiology of Canada goose hemoglobin

In all birds inositol-Ps is the major allosteric ef-
fector in hemoglobin!23:24] The concentration

PH Asn Glu Leu Gln Ala

CH Glu Leu Gln Ala

CG Met-Leu-Thr-Ala-Asp-Asp-Lys-Lys-1le-Ile-Ala-GIn-Leu-Trp-Glu-

5 10 15

PH Ala Ser Gln Ala Thr

CH Ala Ser Gln Ala Val

C6 -Lys-Val-Ala-Gly-His-GIn-Asp-Glu-Phe-Gly-Asn-Glu-Ala-Leu-Glu-
20 25 30

PH Thr-Ala

CH Thr

Glu

CG -Arg-Met-Phe-Val-Thr-Tyr-Pro-Gln-Thr-Lys-Thr-Tyr

35

40

Fig. 5. Sequence of aP-chains from hemoglobin D of Canada goose.

The sequence is homologously aligned with aP-chains from pheasantlf’] and chicken HbDI29].
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Table 1. Canada goose hemoglobin, a/*-chains.
Amino acid composition of the soluble tryptic peptides.

TpS Tp6 Tp7 Tp8 Tp9a Tp9b Tpl0 Tpll Tpl4d
Asx - 1.02 - - 2.98 1.00 - 2.01 -
Thr 1.11 0.78 - - - - - - -
Ser - 1.03 - - 0.87 0.96 - - -
Glx 1.00 1.99 - - 0.95 1.02 - - -
Pro 0.85 0.90 - - - - - 0.72 -
Gly - 0.99 1.00 - 0.94 - - - -
Ala 1.02 1.01 1.03 - 5.29 (6) 0.98 - - -
Val 1.12 - - - 3.23 - - 1.77 -
Ile - 0.82 - - 2.03 - - - -
Leu - 1.52 (1) - - 2.28 1.91 1.07 - -
Tyr 0.88 0.89 - - - - - - 0.98
Phe 0.92 1.94 - - - - - 0.87 -
Lys 1.02 1.05 1.00 1 1.37 1.07 - 0.93 -
His - 2.03 0.97 - 1.03 1.04 - - -
Arg - - - - - - 0.93 - 1.02
Met 1.04 - - - - - - - -
Cys - - - - - - - - -
Sum. 9 16 4 1 21 8 2 7 2
Table 2. Canada goose hemoglobin, g-chains.
Amino acid composition of the soluble tryptic peptides.
TpS5/6 Tp7 Tp8 Tp9a Tp9b Tpl0/11 Tpl4b Tpldc/15
Asx 2.33 - - 1.08 3.07 3.95 - -
Thr 1.00 - - 1.02 - 0.84 - -
Ser 3.87 - - 0.88 - 1.14 - -
Glx - - - - - 3.01 - -
Pro 1.63 - - - - 0.86 - -
Gly 1.81 0.99 - 0.96 - - - -
Ala 1.28 1.00 - 0.97 - 1.07 2.95 -
Val 1.27 - - 1.78 - 0.87 1.16 (2) -
Ile 1.03 - - - 0.92 - - -
Leu 2.52 (2) - - 1.21 1.04 3.05 142 (1) -
Tyr - - - - - - - 1.01
Phe 2.81 - - 1.04 - 1.94 - -
Lys - 1.04 1 1.03 0.99 1.19 - 1.02
His - 0.97 - - - 2.03 1.39 (1) 0.97
Arg 1.30 (1) - - - - 1.00 1.05 -
Met 0.90 - - - - - - -
Cys - - - - - 1.01 - -
Sum. 21 4 1 10 6 22 8 3




Table 3. Mute swan hemoglobin, a”*-chains.
Amino acid composition or the soluble tryptic peptides.

Tpl Tp2 Tp3 Tp4 TpS Tpb6 Tp7 Tp8 Tp9a Tpob Tpl0 Tpll Tpl4
Asx 1.07 1.03 1.97 0.96 2.96 1.16 241
Thr 0.98 1.06 1.21 0.88 1.14
Ser 1.00 1.00 0.90 1.23 1.09
Glx 2.02 1.15 193 1.17
Pro 1.05 0.90 0.79
Gly 0.98 2.84 1.20 1.10 1.22
Ala 1.92 1.89 0.90 1.15 1.13 5.84 1.15
Val 1.03 1.02 0.92 2.89 1.81
Met 0.89
Ile 0.94 0.93 0.86 1.81
Leu 0.99 1.03 0.98 2.00 221 0.87
Tyr 091 0.96 0.88 0.98
Phe 0.95 0.92 1.88 0.84
Lys 0.97 0.98 1.14 0.98 1.22 0.90 1 1.23 1.00 0.89
His 1.31 222 0.86 1.15 1.00
Arg 1.00 1.12 1.01
Sum. 7 4 5 15 9 16 4 1 21 8 2 7 2

Table 4. Mute swan hemoglobin, g-chains.
Amino acid composition of the soluble tryptic peptides.
Tpl Tp2 Tp3 Tp4 Tp5/6 Tp7 Tp8 Tp9a Tp9b Tpl0/11 Tpl4da Tpldb | Tpléc/15

Asx 2.16 2.13 1.02 2.76 3.85
Thr 1.12 1.17 1.00 1.01 0.95 0.83
Ser 3.78 0.89 0.97
Glx 1.99 1.13 1.01 1.15 2.60
Pro 1.07 2.12 0.87
Gly 2.03 1.30 2.09 0.98 1.05
Ala 0.99 3.89 1.26 1.07 1.05 1.25 3.26 .
Val 0.95 1.74 0.78 1.06 1.81 1.28 0.96 1.48 (2)
Met 1.06
Ile 0.96 0.76 0.95 1.02
Leu 2.00 1.19 2.18 2.14 1.03 1.19 2.86 1.05 1.12
Tyr 1.02 0.83
Phe 2.99 0.93 1.73
Lys 1.03 0.89 0.98 1 0.98 1.09 1.12 1.00
His 0.86 0.97 2.08 1.06 1.19
Arg 0.97 1.08 1.00 0.93 0.99 1.27
Cys 0.87 1.01
Trp 1.00 1.00 1.00
Sum. 8 9 13 10 21 4 1 10 6 22 3 8 3
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Table 5. Canada goose hemoglobin. Amino acid composition of the complete o™ and oP-chains and of the
C-terminal peptides HP-2 after hydrolytic cleavage (Asp-Pro bond).

TH = Determination after total hydrolysis; SA = sequence determination; values in brackets indicate the differences

in comparison to the grayleg goose.

o™ -Chains B-Chains oP Chains
Complete chains HP-2 peptide Complete chains HP-2 peptide Compl. chains
TH SA TH SA TH SA TH SA TH

Asx 11.30 11 +1){ 2.30 2 14.73 15 (+2)| 4.30 4 (+2) 12.52
Thr 7.57 8 (-1)| 2.77 3 6.47 71D 094 1 5.33
Ser 6.97 7 191 2 6.02 6 (1) - - 6.77
Glx 9.30 9 (-1 1.19 1 10.29 10 (-2)| 3.14 3 (-2 13.94
Pro 4.24 5 2.53 3 5.34 S 1.98 2 5.05
Gly 8.78 9 2.12 2 7.90 8 1.10 1 7.03
Ala 19.02 19 5.32 S 17.07 17 7.51 8 15.55
Val 14.65 1S +1) | 6.55 7 11.85 12 3.95 4 10.49
Ile 4.50 N 1.02 1 6.61 7 2.86 3 3.33
Leu 14.50 14 6.09 6 17.68 18 5.97 6 15.32
Tyr 3.75 4 1.00 1 2.20 2 1.01 1 4.31
Phe 8.07 8 3.48 4 8.14 8 3.00 3 7.18
Lys 12.00 12 3.20 3 10.13 10 3.16 3 10.29
His 9.61 10 3.52 4 7.17 7 2.69 3 6.11
Arg 291 3 1.00 1 5.86 6 3.05 3 3.94
Met 1.38 1 - - 1.05 1 - - 2.55
Cys 1.95 2 2.11 2 4.10 4 0.94 1

Trp - - - - 2.73 3 0.85 1

Sum. 141 47 146 47 141

of inositol-Ps in Canada goose erythrocytes is
5.2umI251 which is 20% higher than in greylag
goose (4.3um ) and barheaded goose (4.5um).
In addition low levels of ATP (0.6um ) and 2 3-di-
phosphoglycerate (0.3um) are present!25]. The
concentration of ATP in Canada goose erythro-
cytes is about 30% higher than in erythrocytes
of barheaded goose and 10% higher than in
greylag goose red blood cells. The p(0;)s, for
the whole blood of Canada goose is 5.6 kPa in-
dicating a lower oxygen affinity compared to
that of the greylag goose. The p(O, )5, estimate
for geese hemoglobin without phosphate is
0.1-0.3 kPa, but is increased in the presence of
phosphate. It was found that the highest in-
fluence of phosphate is in Canada goose red blood
icells. This result correlates with the high concen-
tration of inositol-P5 and other phosphates and
Iso with mutations in the primary structure of

the chains. We suggest that substitution in o, -
contact sites may account for higher influence
of inositol-P5s on Canada goose hemoglobin.

Table 6. Comparison of amino acid and nucleotide
substitutions in the hemoglobins of grayleg goose (GG),
barheaded goose (BG), Canada goose (CG) and mute

swan (SW).
Amino Acid Nucleotide

of/B alB
CG/SW 2/0 2/0
GG/BG 3N 31
CG/GG 2/3 3/3
SW/GG 4/3 4/3
CG/BG 5/2 6/2
SW/BG 712 712
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Val-

Val-His-Trp-Thr-Ala-Glu-Glu-Lys-GIn-Leu-I11e-Thr-Gly-Leu-Trp-Gly-Lys-Val-Asn-

-Arg-Met-Phe-Val-Ala-Tyr-Pro-GIn-Thr-Lys-Thr-Tyr-Phe-Pro-His-Phe-

10

20

Glu

30

-Leu-Ser-Ala-Ala-Asp-Lys-Thr-Asn-Val-Lys-Gly-Val-Phe-Ser-Lys-11e-Gly-Gly-His-Ala-Asp~-Glu-Tyr-Gly-Ala-Glu-Thr-Leu-Glu-
-Val-Ala-Asp-Cys-Gly-Ala-Glu-Ala-Leu-Ala-

Ser

Thr

10

40

20

50

-Asp-Leu-Gln-His-

-Gly-Ser-Ala-GIn-

Ile-

-Arg-Leu-Leu-I1e-Val-Tyr-Pro-Trp-Thr-GIn-Arg-Phe-Phe-Ser-Ser-Phe-Gly-Asn-Leu-Ser-Ser-Pro-Thr-Ala-11le-Leu-Gly-Asn-Pro-Met-Val-

30

60

40

70

50

80

60

-Lys-Ala-His-Gly-Lys-Lys-Val-Ala-Ala-Ala-Leu-Val-Glu-Ala-Val-Asn-His-11e-Asp-Asp-I1le-Ala-Gly-Ala-Leu-Ser-Lys-Leu-Ser-Asp-Leu-
-Arg-Ala-His-Gly-Lys-Lys-Val-Leu-Thr-Ser-Phe-Gly-Asp-Ala-Val-Lys-Asn-Leu-Asp-Asn-Ile-Lys-Asn-Thr-Phe-Ala-GIn-Leu-Ser-Glu-Leu-

90

70

100

80

110

90

-His-Ala-GIn-Lys-Leu-Arg-Val-Asp-Pro-Val-Asn-Phe-Lys-Phe-Leu-Gly-His-Cys-Phe-Leu-Val-Val-Val-Ala-Ile-His-His-Pro-Ser-Ala-Leu-
-His-Cys-Asp-Lys-Leu-His-Val-Asp-Pro-Glu-Asn-Phe-Arg-Leu-Leu-Gly-Asp-Ile-Leu-Ile-I1e-Val-Leu-Ala-Ala-His-Phe-Ala-Lys-Asp-Phe-

120

100

130

110

140

-Thr-Pro-Glu-Val-His-Ala-Ser-Leu-Asp-Lys-Phe-Leu-Cys-Ala-Val-Gly-Thr-Val-Leu-Thr-Ala-Lys-Tyr-Arg
-Thr-Pro-Asp-Cys-Gln-Ala-Ala-Trp-Gin-Lys-Leu-Val-Arg-Val-Val-Ala-His-Ala-Leu-Ala-Arg-Lys-Tyr-His

Glu

130

140

120 Glu

Sequence of o™- and B-chains from hemoglobin A of Canada goose. The sequence is homologously aligned with greylag goose hemoglobin[2 ],
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-Leu-Ser-Ala-Ala-Asp-Lys-Thr-Asn-Val-Lys-Gly-Val-Phe-Ser-Lys-I11e-Gly-Gly-His-Ala-Asp-Asp-Tyr-Gly-Ala-Glu-Thr-Leu-
Val-His-Trp-Thr-Ala-Glu-Glu-Lys-GIn-Leu-I11e-Thr-Gly-Leu-Trp-Gly-Lys-Val-Asn-

Ser

Thr

10

40

-Glu-Arg-Met-Phe-11e-Ala-Tyr-Pro-GIn-Thr-Lys-Thr-Tyr-Phe-Pro-His-Phe-
-Ala-Arg-Leu-Leu-11e-Val-Tyr-Pro-Trp-Thr-GIn-Arg-Phe-Phe-Ser-Ser-Phe-Gly-Asn-Leu-Ser-Ser-Pro-Thr-Ala-Ile-Leu-Gly-Asn-Pro-

30

60

40

70

-Asp-Leu-Gln

-Val-Ala-Asp-Cys-Gly-Ala-Glu-Ala-Leu-

20
50

-His-

50

-Gly-Ser-Ala-

80

-GIn-1le-Lys-Ala-His-Gly-Lys-Lys-Val-Ala-Ala-Ala-Leu-Val-Glu-Ala-Val-Asn-His-Ile-Asp-Asp-Ile-Ala-Gly-Ala-Leu-Ser-Lys-Leu-
-Met-Val-Arg-Ala-His-Gly-Lys-Lys-Val-Leu-Thr-Ser-Phe-Gly-Asp-Ala-Val-Lys-Asn-Leu-Asp-Asn-Ile-Lys-Asn-Thr-Phe-Ala-GIn-Leu-

60

90

70

100

80

110

-Ser-Asp-Leu-His-Ala-Gln-Lys-Leu-Arg-Val-Asp-Pro-Val-Asn-Phe-Lys-Phe-Leu-Gly-His-Cys-Phe-Leu-Val-Val-Val-Ala-Ile-His-His-
-Ser-Glu-Leu-His-Cys-Asp-Lys-Leu-His-Val-Asp-Pro-Glu-Asn-Phe-Arg-Leu-Leu-Gly-Asp-Ile-Leu-I11e-I11e-Val-Leu-Ala-Ala-His-Phe-

90

120

100

130

Thr

110

140

-Pro-Ser-Ala-Leu-Thr-Pro-Glu-Val-His-Ala-Ser-Leu-Asp-Lys-Phe-Leu-Cys-Ala-Val-Gly-Ala-Val-Leu-Thr-Ala-Lys-Tyr-Arg
-Ala-Lys-Asp-Phe-Thr-Pro-Asp-Cys-GIn-Ala-Ala-Trp-Gln-Lys-Leu-Val-Arg-Val-Val-Ala-His-Ala-Leu-Ala-Arg-Lys-Tyr-His

120

Glu

Glu

130

140
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Comparison of Canada goose hemoglobin with
greylag goose hemoglobin shows five exchanges
(Fig. 6). Two of these substitutions are in o 3 -
contacts but only one [a34 (B15), Thr—>Val]
could make a significant contribution to the
elevated influence of inositol-Ps on Canada goose
hemoglobin. Substitution at position $125 (H3,
Glu—~Asp) was also found in barheaded goose
hemoglobin.

Physiology of mute swan hemoglobin
Investigations on the affinity of oxygen for hemo-
globin of mute swan are not reported here. Bech
and Johnsen!26] measured ventilation and gas ex-
change in this hemoglobin, and from their data
we have estimated the p(0O, )5, for mute swan
whole blood to be 5.1 kPa. This value is lower
than that reported for Canada goose and therefore
indicates a higher oxygen affinity. A high con-
centration of inositol-Ps or Ile-substitution for
Val at position o34 may be responsible for ele-
vated oxygen affinity of mute swan hemoglobin.

Classification and biology of Canada goose and
mute swan

The Canada goose belongs to the genus Branta,
the mute swan to the genus Cygnus. Both genera
belong to the family Anatidae. The Canada goose
is the most common goose in North America and
gives rise to the most subspecies. They inhabit
low lying areas. Mute swans inhabit Europe and
middle Asia. Mute swans differ from geese in their
larger size and longer necks. Of the tribe Anserini
(geese) which consists of four genera, the primary
structures of hemoglobins from genus Cygnus,
Anser and Branta have already been published.
Table 6 shows the lowest number of mutations
between Canada goose and mute swan «- and
B-chains of both species are identical. According
to homologous comparison of hemoglobins,
Canada goose and mute swan must be closely
related, although they belong to two different
tribes. This could be mean that classification
from biological data should be revised or that the
real genetic distance between these two species is
not apperent because of their parallel evolution.
A close relationship between Cygnus and Branta
is also indicated by the comparative analysis of
lysozymes. Most avian species possess either the

goose type or chick type of lysozyme in their egg
white. In contrast, the Australian black swan
(Cygnus astratus) and Canada goose have mixture
of both types of lysozymes(27,28]

We gratefully acknowledge the technical assistence of Miss
E. Miiller, Mr. A. Stangl, Miss B. Schrank and Mr.
C. Krombach.
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thesis, B. Hemmasi, W. Stiiber and E. Bayer, 701

Bone marrow cells (human, murine), colony-stimulating
factors, R. Neumeier, H.R. Maurer, M. Arnold,
U. Gerlach,K. Glendinning, H. Renner and
J.H. Wissler, 193

Bradykinin, high performance liquid chromatography,
R. Geiger, R. Hell and H. Fritz, 527

—, rat uterus homogenates, M. Marin-Grez,
G. Schaechtelinand K. Hermann, 1359

Brain (bovine), proteolipid apoprotein from myelin,
W. Stoffel, H. Hillen, W. Schroeder and
R.Deutzmann, 855

—, —, W.Stoffel, W.Schroder, H. Hillen and
R. Deutzmann, 1117

—, —, W. Stoffel, H. Hillen, W. Schroder and
R.Deutzmann, 1397

—, structural similarities among biologically active
peptides, H. J6rnvall, V. Muttand M. Persson,
475

Branta canadensis (canada goose), amino acid sequence
of hemoglobin, W. Oberthiir, J. Godovac-Zimmer-
mann, G. Braunitzer and H. Wiesner, 777

(tert-Butyldithio)carbonyl, amino-protecting group,
E. Wiinsch, L. Moroder, R. Nyfeler and
E. Jaeger, 197

S-tert-Butylthio group, introduction into cysteine and
cysteine derivatives, E. Wiinsch, L. Moroder and
S.Romani, 1461

Calcium ions, coagulation factors IX and X,
J.Kaérpati, K. Vdradiand S. Elodi, 521

Cancer, s. teratocarcinoma cells (human)

Capra aegagrus (goat), amino acid sequence of hemo-
globin, T. Kleinschmidt and G. Braunitzer, 789

Captopril, kininase II inhibition, L. Schack and
T. Dietl, 107

Carboxylic acids, s. azidocarboxylic acid derivatives

6-(Carboxymethoxyimino)-2-methoxy-1,3,5(10)-
estratriene-3,17p-diol, synthesis, D. Berg,
H.-H.Warnecke and E. Kuss, 737

6-(Carboxymethoxyimino)-3-hydroxy-2-methoxy-
1,3,5(10)-estratrien-17-one, synthesis, D. Berg,
H.-H.Warnecke and E. Kuss, 737

Carboxypeptidase N, s. arginine carboxypeptidase

Carcinoma, s. teratocarcinoma cells (human)

Carcinus maenas (crab), ecdysteroids, F. Lac haise and
J.A.Hoffmann, 1059

Carrier (soluble), trypsin-kallikrein inhibitor,
M. Havranovd, D. Cechovd, V. Saudek.
M.Metalovadand J. Drobnik, 295

— (ADP/ATP carrier from mitochondria), amino acid
sequence, H. Aquila, D. Misra, M. Eulitz and
M. Klingenberg, 345

Catecholestrogens, immunogenicity, D. Berg, H.-H.
Warnecke and E. Kuss, 737

Cathepsin D (EC 3.4.23.5), autolysis studies, T. Lah and
V. Turk, 247

—, fibronectin fragments, H. Richter and H. Hérmann,
351

Cathepsin G (EC 3.4.21.20), separation from other
leukocyte enzymes, S. Engelbrecht, E. Pieper,
H.W. Macartney, W. Rautenberg, H.R. Wenzel
and H. Tschesche, 305

Cationic protease, Thermoactinomyces vuligaris,
R.Kleine and U. Kettmann, 843

Cations (divalent), effect on 3-hydroxy-3-methyl-
glutaryl-CoA reductase, G. Gil, V.E. Calvet,
A.Ferrerand F.G. Hegardt, 1217

Cell adhesion, contact site A glycoprotein of
Dictyostelium discoideum, J. Stadler, C. Bordier,
F.Lottspeich, A. Henschen and G. Gerisch,
771

Cell association, gangliosides, K. Radsak, G. Schwarz-
mann and H. Wiegandt, 263

Cell culture, s. primary culture

Cell heterogeneity, rat liver, W. Fischer, M. Ick and
N.R. Katz, 375

Cell to cell contact, s. cell adhesion, cell association

Cell surface, seminal and colostral protease inhibitors,
L. Veselsky, D. éechové, V.Hruban and
J.Klaudy, 113

Cellular compartments, RNA labelling, C. Scholtissek,
D. Evansand H. Biirger, 1389

Cell wall (bacterial), mitogenic activity, W.G. Bessler,
R.B.Johnson, K. Wiesmiiller and G. Jung, 767

Ceratotherium simum, (white rhinoceros), amino acid
sequence of hemoglobin, G. Mazur, G. Braunitzer
and P.G. Wright, 1077

Chelators, iron (II) ions, H. Nohl, W. Jordan and
D. Hegner, 599

Chicken, amino acid sequence of L-1 light chain of fast
skeletal muscle myosin, T. Umegane, T. Maita and
G. Matsuda, 1321

Chloramine-T iodination, glucagon, O. Sonne,
U.D. Larsenand J. Markussen, 95

Chloramphenicol, degradation, H.G. Beschle,
R.Sissmuthand F. Lingens, 439

—, resistent flavobacteria, H.G. Beschle, R. Siissmuth
and F. Lingens, 1365

Chlorohydroxyphenylacetic acids, syntheses, A. Markus,
U.Klagesand F. Lingens, 431
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Chlorophyll, s.a. bactcriochlorophyll

—, biosynthesis, O. Kleinand R.J. Porra, 551

Chloroquine, fatty acid liberation, G. Pakalapati and
H. Debuch, 573

—, phospholipids of lysosomes, A. Harder and
H. Debuch, 717

Cholamic acid, s. oxocholanic acid

Cholesterol, azido fatty acid-substituted, W. Stoffel,
K.-P. Salm and M. Miiller, 1

—, 3-hydroxy-3-methylglutaryl-CoA reductase,
H.-S. Jenke, M. Loweland J. Berndt,
725

Chondroitin sulfate oligosaccharides, 8-D-glucuronidase,
R.Niemannand E. Buddecke, 591

Chromatography, s. affinity chromatography, high-per-
formance liquid chromatography, immuno-affinity
chromatography, reversed-phase high-pressure liquid
chromatography

—, controlled pore glass, R. Kleine and U. Kettmann,
843

Chromosomes, structure and function, Joint meeting of
the nordic biochemical societies and the Gesellschaft
fir Biologische Chemie, 922

Chymotrypsin (EC 3.4.21.1), s.a. acyl-chymotrypsin

—, synthetic inhibitors, M. Muramatu, T. Satoh,
Y. Yanagimoto, Y. Kanamoto, I. Katsuyama,
M. Kanemoto and K. Taguchi, 203

—, inhibitor in skeletal muscle, M. Dudai, M. Mayer and
M. Kidron, 651

Chymotrypsinogen A, interaction with human «-pro-
teinase inhibitor, H. Lobermann, F. Lottspeich,
W. Bode and R. Huber, 1377

Cigarette smoke, «-proteinase inhibitor, R.A. Stockley,
S.C. Afford and D. Burnett, 387

Circular dichroism, autolysis studies of proteinases,
T.Lahand V. Turk, 247

Citraconylation, insulin, V.K. Naithani and
H.G. Gattner, 1443

(35)-Citryl-CoA, enzymatic preparation, G. Lohlein
and H. Eggerer, 1103

Clearance, s. renal clearance

Cloning, SV40 gene fragment, J. Horst, E. Jacob,
C. Wecklerand W. Deppert, 445

Clostridium barkeri, 2,3-dimethylmalate lyase,
G. Lohlein and H. Eggerer, 1103

Clostridium sporogenes, amino acid fermentation,
C. Pitsch and H. Simon, 1253

Coagulation factors IX and X (EC 3.4.21.22 and
EC 3.4.21.6), granulocyte proteases, J Kdrpati,
K. Viradiand S. E164di, 521

Coenzyme A, s. acetyl-CoA, (3S)-citryl-CoA, propionyl-
CoA

Collagenase (EC 3.4.24.7), separation from other
leukocyte enzymes, S. Engelbrecht, E. Pieper,
H.W.Macartney, W. Rautenberg, H.R. Wenzel
and H. Tschesche, 305

Colony-stimulating factors (porcine), identification,
R.Neumeier, H.R. Maurer, M. Arnold,

U. Gerlach, K. Glendinning, H. Renner and
J.H. Wissler, 193

- (bovine), isolation from bovine lung conditioned
medium, R. Neumeier and H.R. Maurer, 1493

Colostral protease inhibitors, on leukocytes,

L. Veselsky, D. écchovz’n, V. Hruban and
J.Klaudy, 113

Compartmentation, RNA labelling, C. Scholtissek,
D. Evans and H. Biirger, 1389

Computer averaging, electron microscopy, H.J.
Schramm and W. Schramm, 803

Conformational adjustment, insulin, D. Saunders and
K.Freude, 655

Conformational changes, membrane-bound hexokinase,
P.A.Lazoand L. Bosca, 635

Contact (cell to cell), s. cell adhesion, cell association

Contact site A glycoprotein (Dictyostelium discoideum),
amino acid sequence of N-terminus, J. Stadler,
C.Bordier, F. Lottspeich, A. Henschen and
G. Gerisch, 771

Controlled pore glass, s. pore glass (controlled)

Copper protein complex, hemocyanins, H.-J. Schnei-
der, U. 11lig, E. Miiller, B. Linzen, F. Lottspeich
and A. Henschen, 487

Core protein, linkage region between polysaccharide and
protein, T. Stein, R. Keller, HW. Stuhlsatz,

H. Greiling, E. Ohlst, E. Miiller and H.-D. Scharf,
825

Cornea (bovine), proteokeratan sulfate, T. Stein,
R.Keller, H.W. Stuhlsatz, H. Greiling, E. Ohlst,
E. Miiller and H.-D. Scharf, 825

Cortisol, adrenal gland, J. Voigt and C.E. Sekeris,

159

Cs Pathway, biosynthesis of chlorophyll, O. Klein and
R.J.Porra, 551

Crab, s. Carcinus maenas

Crayfish, s. Orconectes limosus

Crosslinking (photochemical), in liposomes, W. Stoffel,
K.-P. Salm and M. Miiller,1

—, azido-labelled lipids in HDL, W. Stoffel and P. Metz,
19

—, insulin, A. Schiittler and D. Brandenburg, 317

—, fibronectin, H. Richter and H. Hérmann, 351

—, insulin analogues, D. Saunders and K. Freude,
655

Cyanogen bromide fragments, distribution of crosslinks,
W. Stoffel and P. Metz, 19

—, proteolipid apoprotein, W. Stoffel, H. Hillen,
W.Schroeder and R. Deutzmann, 855

(Cyclohexyldithio)carbonyl, amino-protecting group,
E.Wiinsch, L. Moroder, R. Nyfeler and
E. Jaeger, 197

Cyclovoltograms, electron transport, P. Egerer,

M. Biihler and H. Simon, 627
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Cygnus olor (mute swan), amino acid sequence of hemo-
globin, W. Oberthiir, J. Godovac-Zimmermann,
G. Braunitzer and H. Wiesner, 777

Cysteine and cysteine derivatives, introduction of the
S-tert-butylthio protecting group, E. Wiinsch,
L.Moroderand S. Romani, 1461

a-Cysteine proteinase inhibitor, assay, K. Minakata,
M. Asano, T. Sato and N. Harada, 493

Cystine peptides, new method for synthesis, E. Wiinsch
and S. Romani, 449

Cytochemical localization, s. immunocytochemical
localization

Cytochrome ¢ oxidase (EC 1.9.3.1), tissue specificity
vs. species specificity, J. Jarausch and
B.Kadenbach, 1133

—, amino acid sequence of polypeptide Vla,
R. Biewald and G. Buse, 1141

Cytochrome P-450, hydroxylations, Joint meeting of
the nordic biochemical societies and the Gesellschaft
fur Biologische Chemie, 971

Cytoplasm (rat liver), cortisol-binding proteins, J. Voigt
and C.E. Sckeris, 159

— (hen liver), phenylalanyl-tRNA synthetase,
H.-J. Gabius, W. Freist and F. Cramer, 1241

— (chick embryo), compartmentation of influence on
RNA labelling, C. Scholtissek, D. Evans and
H. Biirger, 1389

— (yeast and hen liver), phenylalanyl-tRNA synthetase
compared to that from mitochondria, H.J. Gabius
and F.Cramer, 1473

Cytoskeleton, polyribosomes, P. Traub and
W.J. Nelson, 1177

Dansyl-Edman degradation, uremic toxins, G. Bover-
mann, H. Rautenstrauch, G. Seybold and
G.Jung, 1187

Dasypus novemcinctus (armadillo), amino-acid sequence
of hemoglobin a-chains, G. Braunitzer and
J. Godovac, 239

Deacylation (nucleophilic), acyl-chymotrypsin,
V.Kasche and R. Zoliner, 531

Decapeptide, spermatozoal antigen, A.B.Czuppon and
L.Mettler, 1465

Density gradient media, iodination, Joint meeting of the
nordic biochemical societies and the Gesellschaft fir
Biologische Chemie, 999

Deoxyribonucleic acid, intercalating reagent,
J.-P.Hénichart, J.-L. Bernier and J.-P. Catteau,
835

Dephosphorylation, retinoic acid binding in tumor
cytosol, B. Gmeiner and G. Zerlauth, 337

Diabetes, mutant insulins, C. Diaconescu,

D. Saunders, H.-G. Gattncerand D. Branden-
burg, 187

Dictyostelium discoideum, contact site A glycoprotein
J.Stadler, C. Bordier, F. Lottspeich, A. Hen-
schen and G. Gerisch, 771

Diet, effect of lipids on 3-hydroxy-3-methylglutaryl-
CoA reductase, H.-S. Jenke, M. Lowel and
J. Berndt, 725

Dietary regulation, lipogenic enzymes, M. Boll
E.Briicknerand J. Berndt, 103

Differentiation, s.a. cmbryonic development

—, morphogenesis, 33. Mosbacher Kolloquium der
Gesellschaft fir Biologische Chemie, 119

—, promyelocytes, M. Kidron, D.B. Friedman,

M. Mayer, Y. Klemesand E. Fibach, 865

Dihydrobiopterin, determination, M. Briutigam,

R. Dreesenand H. Herken, 341
3,5-Diiodosalicylate, solubilization of antigens, J. Dietl,
A.Czupponand L. Mettler, 381
3,4-Dimethoxyphenylacetic acid, degradation, B. Hauer,
K. Haase-Aschoffand F. Lingens, 499

(2R, 35)-2,3-Dimethylmalate-lyase reaction, stereochemi-
cal course, G. Lohlein and H. Eggerer, 1103

Dimethylsuifoxid, protcolytic activity in promyelo-
cytes, M. Kidron, D.B. Friedman, M. Mayer,
Y.Klemesand E. Fibach, 865

Disulfide bonds, fibronectin, H. Richter and
H.Hormann, 351

Disulfide bridges, cleavage by sulfite, M. Schleyer,
H.Etzrodt, T.J. Trah and K.-H. Voigt, 1111

Disulfides (unsymmetrical), selective synthesis.

E. Winsch and S. Romani, 449

Dithiothreitol, somatotropin activity, M. Schleyer,
H. Etzrodt, T.J.Trah,and K.-H. Voigt, 1111

DNA restriction, SV40 gene, J. Horst, E. Jacob,

C. Weckler and W. Deppert, 445

Drug disposition, steroid hormones, M. Wenzel,
G.Schachschneider, M. Schneider and
R. Herken, 693

Ecdysteroid receptors, crayfish, M. Londershausen,
P.Kuppert and K.-D. Spindler, 797

Ecdysteroids, shore crab (Carcinus maenas),
F. Lachaiscand J.A. Hoffmann, 1059

Eglin, elastasc, W. Hornebeck and H.P. Schnebli,
45S

Ehrlich ascites tumor cells, cytoskeleton, P. Traub and
W.J. Nelson, 1177

Elastase (EC 3.4.21.37) (human leukocytes), separation
from other leukocyte enzymes, S. Engelbrecht,
E.Pieper. H.W. Macartney, W. Rautenberg,
H.R.Wenzeland H. Tschesche, 305

- (human leukocytes), elastin, W. Hornebeck and
H.P.Schnebli, 455

Elastin, elastasc, W. Hornebeck and H.P. Schnebli,
455
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Electrochemical detection, reduced biopterins,
M. Briutigam, R. Dreesen and H. Herken, 341

—. tetrahydrobiopterin, M. Briiutigam and R. Dreesen,

1203
Electron microscopy. computer averaging,

H.J.Schramm and W.Schramm, 803
Electron spin resonance, interaction of 4-(9-acridinyl-

amino)aniline with DNA, J.-P. Hénichart,

J.-L. Bernier and J.-P. Catteau, 835
Electron transport particles, rhein, P. Egerer,

M. Bithler and H. Simon, 627
Electrophoresis, aj-proteinase inhibitor, R.A. Stockley,

S.C. Afford and D. Burnett, 387
Elephant (indian elephant) s. Elephas maximus
Elephas maximus (indian clephant), amino acid sequence

of hemoglobin, G. Braunitzer, W. Jelkmann,

A. Stangl, B. Schrank and C. Krombach, 683
ELISA, s. enzyme-linked immunosorbent assay
Embryogenesis, and retroviruses, R. Jacnisch, 1267
Embryonic development, vegetalizing inducer protein,

K. Asahi, M. Asashima, H.-P. Geithe, J. Born,

H. Tiedemann and H. Tiedemann, 563
—, ecdysteroids in a crab, F. Lachaisc and J.A. Hoff-

mann, 1059
Energy transduction. organelles, Joint meeting of the

nordic biochemical societies and the Gesellschaft fur

Biologische Chemie, 909
Enoate reductase, on the kinetics and mechanism,

M. Biihler and H. Simon, 609
Enzyme conversion, microbial proteases, R. Kleine and

U.Kettmann, 843
Enzyme inhibitors, biochemical tools, Joint meeting of

the nordic biochemical societies and the Gesellschaft

fir Biologische Chemie, 944
Enzyme-linked immunosorbent assay (ELISA), detec-

tion of T-2 Toxin, H. Peters, M.P. Dicrich and

K.Dose, 1437
Enzymes, (lipogenic), age differences, M. Boll,

E. Briickner and J. Berndt, 103

(lysosomal), phosphorylation, A. Waheed,

A. Hasilik, M. Cantz and K.v. Figura, 169
—, with unknown biological roles, Joint meeting of the

nordic biochemical socicties and the Gesellschaft fir

Biologische Chemie, 958
12,13-Epoxytrichothecens. detection of T-2 toxins,

H.Pcters, M.P. Dierichand K. Dose, 1437
Equus hemionus kulan (asiatic wild ass), amino acid

sequence of hemoglobin, G. Mazur and

G. Braunitzer, 59
Equus zebra (zebra), amino acid sequence of hemoglo-

bin, G. Mazur and G. Braunitzcr, 59
Erythrocytes (rat, mouse, guinca pig), sialic acid deter-

mination, A.K. Shukla and R. Schauer, 255
- (anomalous from rabbit), liver steatosis,

C.L. Balduini, F. Sinigaglia, E. Ascari,

U. Magrini, C. Seppiand C. Balduini, 1341

Escherichia coli, phenylalanyl-tRNA synthctase,
H.-J. Gabius, W. Freist and F. Cramer, 1241

Estradiol-178, s. 6-(carboxymethoxyimino)-2-methoxy-
1,3,5(10)-estratricne-3,178-diol, 2-methoxyestradiol-
178

Estrogen-C-6-conjugates, immunogenicity, D. Berg,
H.-H. Warnecke and E. Kuss, 737

Estrogens, s. catecholestrogens

Estrone, s. 6-(carboxymethoxyimino)-3-hydroxy-2-
methoxy-1,3,5(10)-estratrien-17-one, 2-methoxy-
esterone

Ether lipids, metabolism in glial cells, H.K. Illig,
B. Witter,J. Gunawan, P. Ahrensand
H. Debuch, 709

Eurypelma californicum, (= tarantula), subunit as-
sembly of hemocyanin, J. Markl, H. Decker,
B.Linzen, W.G. Schutter and E.F.J. van Bruggen,
73

—, active-site sequence of hemocyanin, H.-J. Schneider,
U. Illig, E. Miiller,B. Linzen,F. Lottspeich and
A.Henschen, 487

Evolution, biologically active peptides, H. Jornvall,
V. Muttand M. Persson, 475

—, geese hemoglobins, W. Oberthiir, G. Braunitzer
and I. Wiirdinger, 581

—, cytoplasmic and mitochondrial phenylalanyl-tRNA
synthetases, H.J. Gabius and F.Cramer, 1473

Excimer formation, pyrenedecanoic acid, J. Mruk,
A.Bakardjievand W. Burgermeister, 745

“Facteur thymique serique”, synthesis of a conjugate
and two derivatives, G. Auger, D. Blanot,
E. Bricas, J.-M. Pléau, M. Dardenne and
J.-F. Bach, 331

Fat (dietary), 3-hydroxy-3-methylglutaryl-CoA reductase,
H.-S.Jenke, M. Loweland J. Berndt, 725

Fat cells, s. adipocytes

Fatty acid dimers, NH-crosslinked, W. Stoffel, K.-P.
Salm and M. Miiller, |

Fatty acid liberation, chloroquinc effect, G. Pakalapati
and H. Debuch, 573

Fatty acids. chloroquine, A. Harder and H. Debuch,
717

Fibrinogen chains, high-performance liquid chromatog-
raphy. M. Kehl, F. Lottspcich and A. Henschen,
1501

Fibroblasts, mucopolydosis III. A. Wahced, A. Hasilik,
M. Cantzand K.v. Figura, 169

- (mouse cell line), association of gangliosides,
K. Radsak,G. Schwarzmann and H. Wicgandt,
263
(human skin), arylsulfatase A, A. Waheed,
A. Hasilik and K.v. Figura, 42§
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— (bovine lung), isolation of granulocyte colony-
stimulating factor, R. Neumeier and H.R. Maurer,
1493

Ficin, assay for inhibitor, K. Minakata, M. Asano,
T.Sato and N. Harada, 493

Filaments, on the association to polyribosomes,

P. Trauband W.J. Nelson, 1177

Flavobacteria, tyrosine aminotransferase,
H.G.Beschle, R. Siissmuth and F. Lingens, 439

—, aromatic-amino-acid aminotransferase, H.G.Beschle,
R. Siissmuth and F. Lingens, 1365

Flavoproteins, electron acceptor, P. Egerer, M. Biihler
and H. Simon, 627

Fluorescent probe, pyrenedecanoic acid, J. Mruk,

A. Bakardjievand W. Burgermeister, 745

Fluorimetry, determination of sialic acids, A.K. Shukla
and R. Schauer, 255

Formaldehyde formation, periodate oxidation of sialic
acids, A.K. Shukla and R. Schauer, 255

Fragment condensations, s. peptide synthesis

Ganglioside analogues, cell association, K. Radsak,
G.Schwarzmann and H. Wiegandt, 263

Gangliosides, cell association, K. Radsak, G. Schwarz-
mann and H. Wiegandt, 263

—, specific sialidase, J.-C. Michalski, A.P. Corfield
and R. Schauer, 1097

Gastric acid, secretion, E. Wiinsch, L. Moroder,
D. Gillessen, U.B. Soerensen and J.-P. Bali, 665

Gastrin, s. N%-glycosylgastrin

Gastrin I analoga, immunoreactivity, E. Wiinsch,
L. Moroder, D. Gillessen, U.B. Soerensen and
J.-P. Bali, 665

Gastrointestinal hormones, structural similarities,
H. Jornvall, V. Mutt and M. Persson, 475

Geese, s. Anser indicus (bar-headed goose), Branta
canadensis (canada goose)

Gene cloning, s. cloning

Gene duplication, cytoplasmic and mitochondrial
phenylalanyl-tRNA synthetases, H.J. Gabius and
F.Cramer, 1473

Gene transfer, SV40 gene fragment, J. Horst,
E.Jacob, C. Weckler and W. Deppert, 445

Glass, s. pore glass (controlled)

Glial cells, phospholipid metabolism, H.K. Illig,
B. Witter,J. Gunawan,P. Ahrens and H. Debuch,
709

Glucagon, s. monoiodoglucagon

Glucokinase (EC 2.7.1.2), distribution reciprocal to
hexokinase, W. Fischer, M. Ick and N.R. Katz, 375

Glucose, uptake effected by guanidino derivatives,
G. Weitzeland A. Hadjianghelu, 45

Glucosylation, nonenzymatic of g-NV-acetyl-D-glucos-
aminidase, R. Dolhofer, E.A. Sicss and O.H.
Wieland, 1427

B-D-Glucuronidase (EC 3.2.1.31) (rat liver), substrate
specificity and regulation, R. Niemann and
E. Buddecke, 591

Glutaminyl-peptide-yglutamyltransferase (EC 2.3.2.13),
effect on trypsin-a-macroglobulin complex uptake,
K. Ohlsson, A. Polling and P. Stenberg, 213

Glutathione, biosynthesis and function, Joint meeting
of the nordic biochemical societies and the Gesell-
schaft fir Biologische Chemie, 963

—, conjugation of sulfobromophthalein, L.R. Schwarz,
1225

Glycerate, s. 2,3-bisphosphoglycerate

Glycine, exchange with L- and D-tryptophan in insulin
pos. Al, R.Geiger, K. Geisen and H.-D. Summ,
1231

Glycoconjugates, structure metabolism and function,
41 st Conference of the Gesellschaft fur Biologische
Chemie, 1015

Glycopeptides, in human teratocarcinoma cells,

M.-L. Rasilo and O. Renkonen, 89

—, N%glycosylgastrin, A. Previero, G. Mourier,
J.-P. Bali, M.F. Lignon and L. Moroder, 813

Glycoprotein, contact site A glycoprotein of
Dictyostelium discoideum, J.Stadler, C.Bordier,
F.Lottspeich, A. Henschen and G. Gerisch,
771

—, low-molecular mass urokinase from human urine,
G.J. Steffens, W.A. Giinzler, F. Otting,
E.Frankusand L. Flohé, 1043

N%Glycosylgastrin, synthesis of related peptides,
A.Previero, G. Mourier, J.-P. Bali, M.F. Lignon
and L. Moroder, 813

Glycyl-lysine peptides (a- and e-substituted), enzymatic
cleavage, A. Plessing, G. Siebert, J.H. Wissler,
A.J. Puigserver and P. Pfaender, 279

Goat s. Capra aegagrus

Gold, s. protein A-gold technique

Granulocytes, seminal and colostral protease inhibitors,
L. Veselsky, D. Cechovd, V. Hruban and
J.Klaudy, 113

Granulocyte colony-stimulating factors, identification
from porcine leukocyte cultures, R. Neumeier,
H.R.Maurer, M. Arnold, U. Gerlach,
K.Glendinning, H. Renner and J.H. Wissler,
193

—, isolation from bovine lung conditioned medium,
R.Neumeier and H.R. Maurer, 1493

Granulocyte elastase, s. leukocyte elastase

Granulocyte protease (human), coagulation factors IX
and X, J. Kdrpdti, K. Vdradiand S. Elodi,

521

Guanidino derivatives, glucose uptake, G. Weitzel and

A.Hadjianghelu, 45
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Haber-Weiss cycle, iron-catalysed, H. Nohl, W.Jordan
and D. Hegner, 599

Hap ten-carrier conjugate, detcction of toxin T-2.
H.Peters. M.P. Dierich and K. Dose, 1437

Hemocyanins (spiders), subunit assembly, J. Markl,
H. Decker,B. Linzen, W.G. Schutter and
E.F.J.van Bruggen, 73

— (arthropods), presumptive active-site sequence,
H.-J. Schneider, U. Illig, E. Miiller, B. Linzen,
F. Lottspeichand A. Henschen, 487

Hemodialysate (uremic patients), toxic hexapeptide,
G. Bovermann, H. Rautenstrauch and G. Jung,
1187

Hemoglobins (asiatic wild ass and mountain Zebra),
amino acid sequence, G. Mazur and G. Braunitzer,
59

— (pheasant), amino acid sequence, G. Braunitzer and
J. Godovac, 229

— (armadillo), amino acid sequence of a-chain,
T.Kleinschmidt, W.W.de Jong and G. Braunitzer,
239

— (bar-headed goose), amino acid sequence, W. Ober-
thiir, G. Braunutzer and I. Wiirdinger, 581

— (indian elephant), amino acid sequence,
G. Braunitzer, W. Jelkmann, A. Stangl,
B. Schrank and C. Krombach, 683

— (canada goose and mute swan), amino acid sequences,
W. Oberthiir,J. Godovac-Zimmermann,
G. Braunitzerand H. Wiesner, 777

— (fetal of sheep and goat), amino acid sequence of
vy-chains, T. Kleinschmidt and G. Braunitzer,
789

— (white rhinoceros), amino acid sequence, G. Mazur,
G. Braunitzer and P.G. Wright, 1077

- (egyptian fruit bat), amino acid sequence, T. Klein-
schmidtand G. Braunitzer, 1209

Heparin, heparin-binding domains in fibronectin,
H. Richterand H. Hormann, 351

Hepatocytes (rat, isolated), uptake of sulfobromophtha-
lein, L.R. Schwarz, 1225

Hexokinase (EC 2.7.1.1) (rat liver acinus), distribution
reciprocal to glucokinase, W. Fischer, M. Ick and
N.R. Katz, 375

~ (ascites tumor cells), lysine residues, P.A. Lazo and
L. Bosca, 635

High-altitude respiration, hemoglobin of geese, W. Ober-
thiir, G. Braunitzer and [. Wiirdinger, 581

High-density lipoprotein, photochemical crosslinking,
W. Stoffeland P. Metz, 19

High-performance liquid chromatography, bradykinin
and kallidin, R. Geiger, R. Hell and H. Fritz,
527

—. proteolipid apoprotein, W. Stoffel, H. Hillen,
W. Schroeder and R. Deutzmann, 855

—, fibrinogen chains, M. Kehl, F. Lottspeich and
A.Henschen, 1501

High-pressure liquid chromatography, s. reversed-phase
high-pressure liquid chromatography
Hippuryl-arginine, carboxypeptidase N, L. Juillerat-
Jeannerct, M. Roth and J.-P. Bargetzi, 51
Hippuryl-lysine, carboxypeptidase N, L. Juillerat-
Jeanneret, M. Roth and J.-P. Bargetzi, 51
Histamine release, serine-protease inhibitors,
M. Muramatu, T. Satoh, Y. Yanagimoto,
Y.Kanamoto, l. Katsuyama, M. Kanemoto and
K. Taguchi, 203
Histocompatibility, s. major histocompatibility complex
Histocompatibility antigens (human, class I1), partial
amino acid sequence, C. Yang, H. Kratzin, H. Gotz,
F.P. Thinnes, T. Kruse, G. Egert, E. Pauly,
S.Kolbel, P. Wernet and N. Hilschmann, 671
HLA-D antigen, partial amino acid sequence, C. Yang,
H.Kratzin, H. Gotz, F.P. Thinnes, T. Kruse,
G. Egert, E. Pauly, S. Kélbel, P. Wernet and
H. Hilschmann, 671
HL-60 cells, s. promyelocytes
Hyaluronate oligosaccharides, g-D-glucuronidase,
R.Niemann and E. Buddecke, 591
Hybridization, s.a. blot hybridization
—, lactate dehydrogenase subunits, R. Hermann,
R.Rudolph and R. Jaenicke, 1259
Hydrophobicity, proteolipid apoprotein from brain,
W. Stoffel, W. Schroder, H. Hillen and
R.Deutzmann, 1117
—, separation of hydrophobic peptides, W. Stoffel,
H. Hillen, W. Schréderand R. Deutzmann, 1397
5-Hydroxyanthranilic acid, tryptophan metabolism,
B. Hauerand F. Lingens, 507
Hydroxylation, cytochrome P-450-dependent, Joint
meeting of the nordic biochemical societies and the
Gesellschaft fiir Biologische Chemie, 971
3-Hydroxy-3-methylglutaryl-CoA reductase (NADPH)
(EC 1.1.1.34), dictary lipids, H.-S. Jenke, M. Lo wel
and J. Berndt, 725
—, inactivation-reactivation cycles, G. Gil, V.E. Calvet,
A.Ferrerand F.G. Hegardt, 1217
Hypodermis (crayfish), ecdysteroid receptors,
M. Londershausen, P. Kuppert and K.-D.
Spindler, 797

Imidoesters, modification of lysine residues, P.A. Lazo
and L. Bosca, 635

Immune response (cell-mediated), allograft rejection,
D.Fuchs, A. Hausen, C. Huber, R. Margreiter,
G. Reibnegger, M. Spielberger and H. Wachter,
661

Immuno-affinity chromatography, antigens, J. Dietl,
A.Czupponand L. Mettler, 381

—, spermatozoal polypeptide antigens, A.B.Czuppon
and L. Mettler, 1465
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Immunoassay. s. enzyme-linked immunosorbent assay
(ELISA)

Immunocytochemical localization, kallikrein,

M. Amouric, P. Lechene de la Porte and
C. Figarella, 515

Immunodetection blot, cytochrome ¢ oxidase,

J. Jarausch and B. Kadenbach, 1133

Immunogenic conjugate, “facteur thymique serique”.
G. Auger, D. Blanot, E. Bricas, J.-M. Pléau,

M. Dardenne and J.-F. Bach, 331

Immunogen steroid derivatives, characterization of
antisera, D. Berg, H.-H. Warnecke and E. Kuss,
737

Immunoglobulins, lipoprotein-activated B-lymphocyte
development, W.G. Bessler, R.B. Johnson,

K. Wiesmiiller and G. Jung, 767

—, unusual insertion in a human x-immunoglobulin light
chain, M. Eulitz and R.P. Linke, 1347

Immunological methods, detection of protease inhibitors,
L. Veselsky, D. Cechova, V. Hruban and

J.Klaudy, 113

Immunological properties, urinary and pancreatic kalli-
krein, E. Fink, M.A. Amouric, R. Geiger and
C.Figarella, 819

Immunological rejection, neopterine secretion, D. Fuchs,
A.Hausen, C. Huber, R. Margreiter, G. Reibneg-
ger, M. Spielberger and H. Wachter, 661

Immunoreactivity, gastrin I analoga, E. Wiinsch,

L. Moroder, D. Gillessen, U.B. Soerensen and
J.-P. Bali, 665

Immunosorbent test, s. enzyme-linked immunosorbent
test (ELISA)

Inactivation-reactivation cycles, 3-hydroxy-3-methyl-
glutaryl-CoA reductase, G. Gil, V.E. Calvet,
A.Ferrerand F.G. Hegardt, 1217

Inducer protein (vegetalizing), radioactive labelling,

K. Asahi, M. Asashima, H.-P. Geithe, J. Born,
H. Tiedemannand H. Tiedemann, 563

Influenza virus, determinants of pathogenicity, R. Rott,
1273

Inhibition, s.a. inactivation-reactivation cycles

— (noncompetitiv), lipoproteins, E. Koller, F. Koller
and W. Doleschel, 395

Inhibitor assay, a-cysteine proteinase inhibitor,

K. Minakata, M. Asano, T. Sato and
N. Harada, 493

Inhibitors, s.a. enzyme inhibitors, protease inhibitors,
proteinase inhibitors, a-proteinase inhibitor, tryp-
sin kallikrein inhibitor, trypsin inhibitor

—, of enoate reductase, M. Bithler and H. Simon, 609

Insulin (bovine), preparation of dimers, A. Schiittler
and D. Brandenburg, 317

— (bovine), conformational adjustment to the receptor,
D. Saunders and K. Freude, 655

—, citraconylation, V.K. Naithaniand H.G.Gattner,
1443

Insulin analogues, lipogenesis, C. Diaconescu,
D.Saunders, H.-G. Gattner and D. Brandenburg,
187

-~ (bovine), [TrpAllinsulin, R.Geiger. K. Geisen and
H.D.Summ, 1231

- (porcine), [D-Aran]insulin. R.Knorr, W.Danho,
E.E. Billesbach, H.-G. Gattner, H. Zahn,
G.L.Kingand C.R.Kahn, 1449

Intercalation, 4-(9-acridinylamino)aniline, J.-P.
Hénichart, J.-L. Bernier and J.-P. Catteau, 835

Interferon, Joint meeting of the nordic biochemical
societies and the Gesellschaft fir Biologische Chemie,
985

Intestinal mucosa, cleavage of e-substituted peptides,
A.Plessing, G. Siebert, J.H. Wissler, A.J.
Puigserver and P. Pfaender, 279

Intestinal peptides, s. gastrointestinal hormones

Iodination, s.a. radioiodination

—, density gradient media, Joint meeting of the nordic
biochemical societies and the Gesellschaft fir Bio-
logische Chemie, 999

Iodoglucagon, s. monoiodoglucagon

12516do labbeling, antigens, J. Dietl, A. Czuppon and
L. Mettler, 381

Iodosalicylate, s. 3,5-diiodosalicylate

Iron ions, Haber-Weiss cycle, H. Nohl, W. Jordan and
D. Hegner, 599

Isoenzymes, cytochrome ¢ oxidase, J. Jarausch and
B. Kadenbach, 1133

-, porcine lactate dehydrogenase, R. Hermann,
R.Rudolph and R. Jaenicke, 1259

Isolated perfused liver, s. liver (isolated perfused)

Isomeric forms, s. multiple forms

Isotope effect, enoate reductase reaction, M. Bithler
and H. Simon, 609

Isozymes, s. isoenzymes

Kallidin, high performance liquid chromatography,
R. Geiger, R. Hell and H. Fritz, 527

—, rat uterus homogenate, M. Marin-Grez, G. Schaech-
telinand K. Hermann, 1359

Kallikrein, s. plasma kallikrein, tissue kallikrein

Keratan sulfate, s. proteokeratan sulfate

Kidney (bovine), g-N-acetyl-D-glucosaminidase,
R.Dolhofer, E.A.Siess and O.H. Wicland, 1427

Kinin, liberation by kallikrein, L. Schack and T. Dietl,
107

-, rat uterus homogenate, M. Marin-Grez, G. Schaech-
telin and K. Hermann, 1359

Kininase I, carboxypeptidase N, L. Juillerat-Jeanneret,
M. Roth and J.-P. Bargetzi, 51

Kininogenase, rat uterus homogenate, M. Marin-Grez,
G. Schaechtelinand K. Hermann, 1359
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Lactate dehydrogenase (EC 1.1.1.27) (porcine), subunit
hybridisation, R. Hermann, R. Rudolph and
R.Jaenicke, 1259

Lactoperoxidase iodination, glucagon, O. Sonne, U.D.
Larsenand J. Markussen, 95

Lactose permease, and the molecular biology of trans-
port, 39tN Conference of the Gesellschaft fir Biolo-
gische Chemie, 1409

Leukemia, maturation of promyelocytes, M. Kidron,
D.B. Friedman, M. Mayer, Y. Klemes and
E. Fibach, 865

Leukocyte elastase (EC 3.4.21.37) (human granulocytes),
urinary trypsin inhibitor, B.-M. Jonsson, C. Loffler
and K. Ohlsson, 1167

Leukocytes, seminal and colostral protease inhibitors,

L. Veselskv, D. Cechovd, V. Hruban and

J.Klaudy, 113

(porcine), colony-stimulating factors, R. Neumeier,

H.R. Maurer, M. Arnold, U. Gerlach, K. Glendin-

ning, H. Rennerand H.J. Wissler, 193

- (human), separation of enzymes, S. Engelbrecht,

E. Pieper, HW. Macartney, W. Rautenberg,

H.R. Wenzel and H. Tschesche, 305

(human), elastase, W. Hornebeck and H.P.

Schnebli, 455

Leukodystrophy. s. metachromatic leukodystrophy

Lewis lung tumor, retinoic acid binding, B. Gmeiner
and G. Zerlauth, 337

Light, s. crosslinking (photochemical), photo-label

Limulus polyphemus, active-site sequence of hemocyanins,
H.-J.Schneider, U. Illig, E. Miiller, B. Linzen,
F.Lottspeich and A. Henschen, 487

Linkage monosaccharides, glycopeptides in teratocarci-
noma cells, M.-L. Rasilo and O. Renkonen, 89

Lipidosis, s. mucolipidosis 111

Lipid phase transition (temperature-induced), prosta-
glandin E, J. Mruk, A. Bakardjievand W. Burger-
meister, 745

Lipids, s.a. ether lipids, phospholipids, proteolipid,
steatosis

—, azido- and 3H-labe|led, W. Stoffel, K.-P. Salm and
M. Miiller, 1

—, azido-labelled in HDL, W. Stoffel and P. Metz, 19

— (dietary), 3-hydroxy-3-methylglutaryl-CoA reductase,
H.-S. Jenke, M. Lowel and J. Berndt, 725

—, membrane lipid phase transition, J. Mruk,
A.Bakardjievand W. Burgermeister, 745

Lipogenesis, age-related differences, M. Boll, E. Briick-
ner and J. Berndt, 103

—, insulin analogues, C. Diaconescu, D. Saunders,
H.-G. Gattnerand D. Brandenburg, 187

—. insulin action, A. Schiittler and D. Brandenburg,
317

Lipopeptide (synthetic), mitogenicity, W.G. Bessler,
R.B.Johnson, K. Wiesmiiller and G. Jung,

767

Lipophilin, partial primary structure, W. Stoffel,
H. Hillen, W. Schroeder and R. Deutzmann, 855

—, amino acid sequence of proteolytic fragments,
W. Stoffel, W.Schroder, H. Hillen and R. Deutz-
mann, 1117

—, amino acid sequence of some fragments, W. Stoffel,
H. Hillen, W. Schroderand R. Deutzmann, 1397

Lipopolypeptides, crosslinked, W. Stoffel and P. Metz,
19

Lipopolysaccharides, mitogenicity, W.G. Bessler, R.B.
Johnson, K. Wiesmiller and G. Jung, 767

Lipoproteins (human plasma), blood platelets, E. Koller,
F.Koller and W. Doleschel, 395

— (bacterial), mitogenic activity, W.G. Bessler, R.B.
Johnson, K. Wiesmiiller and G. Jung, 767

—, structure and metabolism, Joint meeting of the nordic
biochemical societies and the Gesellschaft fur Biologi-
sche Chemie, 948

Liposomes, photochemical crosslinking, W. Stoffel,
K.-P. Salm and M. Miiller, 1

Liquid-phase peptide synthesis, derivatives of Boc-amino
acids, B. Hemmasi, W. St iiber and E. Bayer, 701

Lithium 3,5-diiodosalicylate, solubilization of antigens,
J. Dietl, A.Czupponand L. Mettler, 381

Liver, s.a. hepatocytes

— (rat), regulation of lipogenic enzymes, M. Boll,
E. Briickner and J. Berndt, 103

— (rat), cytoplasmic proteins, J. Voigt and C.E.
Sekeris, 159

—, cell heterogeneity, W. Fischer, M. Ick and N.R.
Katz, 375

— (rat), fatty acid liberation, G. Pakalapatiand
H. Debuch, 573

— (rat, isolated perfused), oxocholanic acid metabolism,
M.S. Anwer and D. Hegner, 731

— (human), sialidase, J.-C. Michalski, A.P. Corfield
and R. Schauer, 1097

Liver acinus (rat), glucokinase and hexokinase distribu-
tion, W. Fischer, M. Ick and N.R. Katz, 375

Liver damage (rabbits), anomalous erythrocytes,
C.L. Balduini, F. Sinigaglia, E. Ascari,
U. Magrini, C. Seppiand C. Balduini, 1341

Localization, pancreatic kallikrein, M. Amouric,
P.Lechene delaPorte and C. Figarella, 515

Lung, s. a. Lewis lung tumor

— (bovine), granulocyte colony-stimulating factor,
R.Neumeicrand H.R. Maurer, 1493

Lung secretion, aj-proteinase inhibitor, R.A. Stockley,
S.C. Afford and D. Burnett, 387

Lymphocytes, s.a. B-lymphocytes, T-lymphocytes

-, seminal and colostral protease inhibitors,
L. Veselsky, D. Cechovd, V. Hruban and
J.Klaudy, 113

Lymphoma cells (mouse), polyadenylate-protein com-
plex. A. Bernd, R.K. Zahn, A. Maidhof and
W.E.G. Miiller, 221
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Lysine peptides (a- and e-substituted), enzymatic
cleavage, A. Plessing, G. Siebert, J.H. Wissler,
A.J.Puigserver and P. Pfaender, 279

Lysine residues, function in hexokinase, P.A. Lazo and
L. Bosca, 635

2-Lysophosphatidylcholin, fatty acid liberation,

G. Pakalapatiand H. Debuch, 573

Lysophospholipase (EC 3.1.1.5), chloroquine effect,
G. Pakalapatiand H. Debuch, 573

Lysosomal enzymes, arylsulfatase A, A. Waheed,
A.Hasilik and K.v. Figura, 42§

Lysosomes (human fibroblasts), enzyme phosphoryla-
tion, A. Waheed, A. Hasilik, M. Cantz and
K.v. Figura, 169

— (rat liver), chloroquine, G. Pakalapatiand
H. Debuch, 573

— (rat liver), chloroquine treatment, A. Harder and
H.Debuch, 717

Lysylglycin, influence on binding of 4-(9-acridinylami-
no)aniline to DNA, J.-P. Hénichart, J.-L. Bernier
and J.P. Catteau, 835

aj-Macroglobulin, uptake of the trypsin complex,
K. Ohlsson, A. Polling and P. Stenberg, 213

—, assay of a-cysteine proteinase inhibitors,
K. Minakata, M. Asano, T. Sato and N. Harada,
493

— (rat), subunit structure of a-macroglobulin protein-
ase inhibitors, L.P. Nelles and H.P. Schnebli, 677

— (rat and human), subunit structur of a-macroglobulin
proteinase inhibitors, L.P. Nelles and H.P. Schnebli,
677

—, electron microscopy, H.J. Schramm and
W.Schramm, 803

Macrophages, colony-stimulating factors, R. Neumeier,
H.R. Maurer, M. Arnold, U. Gerlach, K. Glendin-
ning, H. Renner and J.H. Wissler, 193

—, trypsin-a-macroglobulin complex, K. Ohlsson,
A. Polling and P. Stenberg, 213

Magnesium, ATP complexes, E. Gerlo, W. Freist and
J. Charlier, 365

Major histocompatibility complex, N-terminus of an
alloantigen, C. Yang, H. Kratzin, H. Gotz, F.P.
Thinnes, T. Kruse, G. Egert, E. Pauly, S. Kolbel,
P. Wernet and N. Hilschmann, 671

Malignant cells, membranes, transport, antigenicity, Joint
meeting of the nordic biochemical societies and the
Gesellschaft fir Biologische Chemie, 894

Mass spectrometry, uremic toxins, G. Bovermann,
H. Rautenstrauchand G. Jung, 1187

Mass spectroscopy, azido fatty acid-substituted lipids,
W. Stoffel, K.-P. Salm and M. Miiller, 1

Mast cells, histamine release, M. Muramatu, T. Satoh,
Y. Yanagimoto, Y. Kanamoto, . Katsuyama,
M. Kanemoto and K. Taguchi, 203

Membrane protein, Dictyostelium discoideum, J. Stad-
ler, C. Bordier, F. Lottspeich, A. Henschen and
G. Gerisch, 771

Membranes (mitochondrial), hexokinase, P.A. Lazo and
L. Bosca, 635

—, lipid phase transitions, J. Mruk, A. Bakardjiev and
W. Burgermeister, 745

—, membrane-bound proteins, B. Zeleznd and D. éechové,
757

—, in normal and malignant cells, including transport
and antigenicity, Joint meeting of the nordic bio-
chemical societies and the Gesellschaft fur Biologi-
sche Chemie, 894

—, of reticulocytes during liver steatosis, C.L. Balduini,
F.Sinigaglia, E. Ascari, U. Magrini, C. Seppiand
C. Balduini, 1341

— (bovine brain white matter), lipophilin, W. Stoffel,
H. Hillen, W. Schréder and R. Deutzmann,
1397

Messenger, second messengers, Joint meeting of the
nordic biochemical socicties and the Gesellschaft fir
Biologische Chemie, 938

Messenger RNA, polyadenylate « protein complex,
A.Berndt, R.K.Zahn, A.Maidhof and W.E.G.
Miiller, 221

Metabolic zonatron, hexokinase and glucokinase distribu-
tion, W. Fischer, M. Ick and N.R. Katz, 375

Metachromatic leukodystrophy, processing of arylsulfa-
tase A, A. Waheed, A. Hasilik and K. v. Figura,
425

Metallocenes, steroid hormones, M. Wenzel,
G. Schachschneider, M. Schneider and
R. Herken, 693

Methionine residue, receptor-binding affinity,
O.Sonne, U.D.Larsen and J. Markussen, 95

Methoxinine, gastrin I analoga, E. Wiinsch, L. Moroder,
D.Gillessen, U.B.Soerensen and J.-P. Bali,
665

2-Methoxyestradiol-178, synthesis, D. Berg,
H.-H.Warnecke and E. Kuss, 737

2-Methoxyestrone, synthesis, D. Berg,
H.-H.Warnecke and E. Kuss, 737

Methylation, of RNA in vitro, K.P. Schifer, 33

— (reductive), tritium labelling, K. Asahi,
M. Asashima, H.-P.Geithe, J.Born, H. Tiede-
mann and H. Tiedemann, 563

Met-Lys-Bradykinin, high-performance liquid chro-
matography, R. Geiger, R.Hell and H. Fritz,
527

Microbial degradation, 4-chlorophenylacetic acid,
A.Markus, U.Klages and F. Lingens, 431

Microbial protease, chromatography on controlled
pore glass, R. Kleine and U.Kettmann, 843

Mitochondria (beef heart), ADP/ATP carrier,
H.Aquila, D.Misra, M. Eulitz and M. Klingen-
berg, 345
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— (rat heart), formation of OH" radicals, H.Nohl,
W.Jordan and D. Hegner, 599

—, membrane-bound hexokinase, P.A. Lazo and
L.Bosca, 635

—, cvtochrome P-450-dependent hydroxylation,
Joint meeting of the nordic biochemical societies
and the Gesellschaft fiir Biologische Chemie, 971

- (hen liver), phenylalanyl-tRNA synthetase,
H.-J.Gabius, W.Freist and F.Cramer, 1241

-~ (veast and hen liver), phenylalanyl-tRNA synthctase
comparced to that from cytoplasm, H.J. Gabius
and F.Cramer, 1473

Mitogenicity, synthetic lipopeptide, W.G.Bessler,
R.B.Johnson, K. Wiesmiiller and G.Jung, 767

Molecular arrangement, lipophilin in bovine brain
white matter, W. Stoffel, H. Hillen, W. Schro-
derand R. Deutzmann, 1397

Molecular bioenergetics, aspects, 43rd Conference of the
Gesellschaft fir Biologische Chemie, 535

Monoiodoglucagon, receptor-binding affinity, O.Sonne,
U.D.Larsen and J. Markussen, 95

Monosaccharides, s. linkage monosaccharides

Morphogenesis, differentiation, 33. Mosbacher Kollo-
quium der Gesellschaft fiir Biologische Chemie,
119

Mouse L cells, subcellular system for RNA synthesis
and processing, K.P. Schifer, 33

Mucin (equine submandibular gland), specific sialidase,
J.-C.Michalski, A.P.Corfield and R.Schauer,
1097

Mucolipidosis 111, deficiency of N-acetylglucosamine-1-
phosphotransferase, A. Waheed, A. Hasilik,
M.Cantz and K. v. Figura, 169

Mucosa (intestinal), cleavage of e-substituted peptides,
A.Plessing, G.Siebert, J.H. Wissler, A.J. Puig-
server and P.Pfaender, 279

Multiple forms, porcine somatotropin, M. Schleyer,
T. Trah and L. Schleyer, 179

Muscle, s.a. skeletal muscle

— (fast skeletal from chicken), amino acid sequence
of myosin L-1 light chain, T.Umegane, T. Maita
and G.Matsuda, 1321

Mutants, papaverine degradation, B. Hauer, K. Haase-
Aschoffand F. Lingens, 499

Myelin (from bovine brain), proteolipid apoprotein,
W.Stoffel, W.Schroder, H.Hillen and
R.Deutzmann, 1117

— (bovine brain white matter), liphophilin, W. Stoffel,,

H.Hillen, W.Schréderand R.Deutzmann,
1397

Myeloperoxidase, s. Peroxidase

Myofibrils (rat), protease, M. Dudai, M. Mayer and
M.Kidron, 651

Myosin (chicken fast skeletal muscle), amino acid
sequence of myosin L-1 light chain, T. Umegane,
T.Maita and G. Matsuda, 1321

NADH dehydrogenase (EC 1.6.99.3), rhein, P. Egerer,
M. Bithler and H.Simon, 627

Neopterine, allograft rejection, D. Fuchs, A. Hausen,
C.Huber, R.Margreiter, G. Reibnegger,
M.Spielberger and H.Wachter, 661

Nervous system, biochemistry, 44th Conference of the
Gesellschaft fir Biologische Chemie, 1283

Neuraminidase, s. sialidase

Neurochemistry, biochemistry of the nervous system,
44th Conference of the Gesellschaft fiir Biologische
Chemie, 1283

Neuropeptides, Joint meeting of the nordic biochemi-
cal societies and the Gesellschaft fir Biologische
Chemie, 941

Nicotinic acid, (2R, 35)-2,3-dimethylmalate-lyase
reaction, G.Lohlein and H. Eggerer, 1103

Nocardia spec. papaverine degradation, B. Hauer,
K.Haase-Aschoff and F.Lingens, 499

—, tryptophan metabolism, B. Hauer and F. Lingens,
507

Norleucine, in pos. 8 of an analogue of somatostatin-28,
L.Moroder, E.Wiinsch, N. Vaysse and A. Ribet,
1247

Nuclear magnetic resonance, uremic toxins,
G.Bovermann, H.Rautenstrauch and G.Jung,
1187

Nuclei, compartmentation of influence on RNA
labelling, C. Scholtissek, D. Evans and H. Biirger,
1389

Nucleophilic deacylation, acyl-chymotrypsin,
V.Kasche and R.Zollner, 531

Nucleosides, influence on RNA labelling with 32P;,
C.Scholtissek, D.Evansand H.Biirger, 1389

Oligosaccharides, g-D-glucuronidase, R. Niemann and
E.Buddecke, 591

—, structure in proteokeratan sulfate, T. Stein,
R.Keller, H.W.Stuhlsalz, H. Greiling, E. Ohst,
E.Miiller and H.-D. Scharf, 825

Orconectes limosus (crayfish), ecdysteroid receptors,
M. Londershausen, P. Kuppert and K.-D. Spind-
ler, 797

Organelles, energy transduction, Joint meeting of the
nordic biochemical societies and the Gesellschaft fiir
Biologische Chemie, 909

Ornithine peptides, synthesis of [perornithine]thynnine
fragments, F. Marchiori, G. Borin, D. Stivanello,
V.Moretto and G.Chessa, 1483

Ovis ammon (sheep), amino acid sequence of fetal
hemoglobin, T. Kieinschmidt and G. Braunitzer,
789

Oxidation, s. periodate oxidation

Oxocholanic acids, metabolism in liver, M.S. Anwer
and D. Hegner, 731
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Oxygen affinity, hemoglobin of armadillo, T. Klein-
schmidt, W.W. de Jong and G. Braunitzer, 239

—, hemoglobin of the indian elephant, G. Braunitzer,
W.Jelkmann, A. Stangl, B. Schrank and
C.Krombach, 683

—, fetal hemoglobins, T. Kleinschmidt and G. Brau-
nitzer, 789

—, hemoglobin of egyptian fruit bat Rousettus
aegyptiacus, T.Kleinschmidt and G.Braunitzer,
1209

Oxygen binding, hemocyanin, H.-J. Schneider, U. Illig,
E. Miiller, B. Linzen, F. Lottspeich and
A.Henschen, 487

Pancreas (human), localization of kallikrein, M. Amouric,
P.Lechene de la Porte and C. Figarella, 515

— (human), comparison of urinary and pancreatic
kallikrein, E. Fink, M. Amouric, R. Geiger and
C.Figarella, 819

Papaverine, degradation, B. Hauer, K. Haase-Aschoff
and F. Lingens, 499

—, —, B. Hauer and F. Lingens, 507

Parathyrin (human), partial synthesis, M. Casaretto,
W. Danho, R.-D. Hesch and H. Zahn, 407

Pathogenicity (influenza virus), determinants, R. Rott,
1273

Peptidases, and Proteinases, Joint meeting of the nordic
biochemical societies and the Gesellschaft fir
Biologische Chemie, 976

e-Peptide bond, enzymatic cleavage, A. Plessing,
G. Siebert, J.H. Wissler, A.J. Puigserver and
P. Pfaender, 279

Peptides, s.a. brain intestinal peptides, cystine peptides,

decapeptide, glycopeptides, lipopeptide, lipopoly-

peptides, neuropeptides, ornithine peptides, phenyl-

alanyl-lysine peptides, polypeptides

(‘251-Iabelled), “facteur thymique serique™,

G. Auger, D. Blanot, E. Bricas, J.-M. Pléau,

M. Dardenne and J.-F. Bach, 331

structural similarities among biologically active pep-

tides, H. J6rnvall, V.Mutt and M. Persson, 475

high performance liquid chromatography,

G. Braunitzer, P. Riicknagel and W. Oberthiir,

485

N%glycosylgastrin-related, A. Previero, G. Mourier,

J.-P. Bali, M.F. Lignon and L. Moroder, 813

—, influence of peptide side chain on binding para-

meters of an intercalating agent, J.-P. Hénichart,

J.-L. Bernier and J.-P. Catteau, 835

uremic toxin, G. Bovermann, H. Rautenstrauch,

G.Seybold and G. Jung, 1187

—, decapeptide as spermatozoal antigen, A.B.Czuppon
and L. Mettler, 1465

Peptide separation, high performance liquid chromatog-
raphy, R. Geiger, R. Hell and H. Fritz, 527

Peptide synthesis, amino-protecting groups, E. Wiinsch,

L. Moroder, R. Nyfeler and E. Jaeger, 197

, in solution, M. Casaretto, W. Danho, R.-D. Hesch

and H. Zahn, 407

unsymmetrical disulfides, E. Wiinsch and

S. Romani, 449

—, liquid-phase method, B. Hemmasi, W. Stitber and
E. Bayer, 701

—, norleucine-8 analogue of somatostatin-28,

L. Moroder, E. Wiinsch, N. Vaysse and A. Ribet,

1247

[D-Aran]insulin, R.Knorr, W.Danho, E.E. Biilles-

bach, H.-G. Gattner, H. Zahn, G.L.King and

C.R.Kahn, 1449

— (solid phase), decapeptide as spermatozoal antigen,
A.B.Czupponand L. Mettler, 1465

—, [perornithine]thynnine fragments, F. Marchiori,
G. Borin, D.Stivanello, V.Moretto and
G.Chessa, 1483

Performic acid, somatotropin activity, M. Schleyer,
H.Etzrodt, T.J. Trah and K.-H. Voigt, 1111

Periodate oxidation, sialic acids, A.K. Shukla and
R.Schauer, 255

Periportal zone (rat liver acinus), hexokinase and
glucokinase distribution, W. Fischer, M. Ick and
N.R.Katz, 375

Perivenous zone (rat liver acinus), hexokinase and
glucokinase distribution, W. Fischer, M. Ick and
N.R.Katgz, 375

Perornithine protamines, synthesis of [perornithine]-
thynnine fragments, F. Marchiori, G. Borin,
D.Stivanello, V.Moretto and G. Chessa,
1483

Peroxidase (EC 1.11.1.7), separation from-other
leukocyte enzymes, S. Engelbrecht, E. Pieper,
H.W.Macartney, W. Rautenberg,
H.R.Wenzeland Tschesche, 305

Peroxisomes, Joint meeting of the nordic biochemical
societies and the Gesellschaft fir Biologische Chemie,
968

Phasianus colchicus colchicus (pheasant), amino acid
sequence of hemoglobins, G Braunitzer and
J.Godovac, 229

Pheasant, s. Phasianus colchicus colchicus

Phenylacetic acid, s. 3,4-dimethoxyphenylacetic acid

Phenylalanyl-lysine peptides (a- and e-substituted),
enzymatic cleavage, A. Plessing, G. Siebert,
J.H. Wissler, A.J. Puigserver and P. Pfaender,
279

Phenylalanyl-tRNA synthetase (EC 6.1.1.20), from
several sources, relationship, H.-J. Gabius, W. Freist
and F. Cramer, 1241

-, from cytoplasm and mitochondria (compared),
H.J.Gabius and F.Cramer, 1473
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(2R)-Phenyllactate, stereospecific water elimination,

C.Pitschand H. Simon, 1253
Phosphate, effect on 3-hydroxy-3-methylglutaryl-CoA

reductase, G. Gil, V.E. Calvet, A. Ferrer and

F.G. Hegardt, 1217
Phosphatides, s. bis(monoacylglycero)phosphate, 2-lyso-

phosphatidylcholin
Phosphatidylcholines, azido fatty acid-substituted,

W. Stoffel, K.-P. Salm and M. Miiller, 1
Phosphoglycerate, s. 2,3-bisphosphoglycerate
Phospholipids, glial cells, H.K. Illig, B. Witter,

J.Gunawan,P. Ahrens and H. Debuch, 709
—, chloroquine treatment, A. Harder and H. Debuch,

717
Phosphorylation, s.a. dephosphorylation
—, lysosomal enzymes, A. Waheed, A. Hasilik,

M. Cantz and K. v. Figura, 169
—, of enzymes, G. Gil, V.E. Calvet, A. Ferrer and

F.G. Hegardt, 1217
Photoaffinity labelling, ecdysteroid receptors,

M. Londershausen, P. Kuppert and K.-D.

Spindler, 797
Photocrosslinking, s. crosslinking (photochemical)
Photo-label, vasopressin analoga, F. Fahrenholz,

H.S. Husseini, J.L.Morgat and K.-H. Thierauch,

1415
Photosynthesis, bacteria and higher plants, O. Klein

and R.J. Porra, 551
Phthalein derivatives, s. sulfobromophthalein
Plasma kallikrein (EC 3.4.21.34), rat uterus homogenate,

M. Marin-Grez, G. Schaechtelin and K. Her-

mann, 1359
Plasmalogene, metabolism in glial cells, H.K.I1lig,

B.Witter, J.Gunawan, P. Ahrens and H. Debuch,

709
Plasmin (EC 3.4.21.7), fibronectin fragments, H. Rich-

ter and H. Hormann, 351
Platelets, s. thrombocytes
Polyadenylate, protein complex, A. Bernd, R.K.Zahn,

A.Maidhof and W.E.G. Miiller, 221
Polyadenylation, of RNA in vitro, K.P.Schifer, 33
Poly [oz-Nﬁ-(2-hydroxyethyl)-DL-asparagine, B-N%{2-

hydroxyethyl)-DL-asparagine], soluble carrier,

M. Havranova, D.éechovd, V. Saudek,

M.Metalo&iand J. Drobnik, 295
Polymorphism, hemoglobin «-chain, G. Mazur and

G.Braunitzer, 59
Polypeptide composition, cytochrome ¢ oxidase,

J.Jarausch and B.Kadenbach, 1133
Polypeptides, s.a. lipopolypeptides
—, separation and purification of strongly hydrophobic

polypeptides, W.Stoffel, W.Schroder, H. Hillen

and R.Deutzmann, 1117
— (hydrophobic), separation and purification,

W.Stoffel, H.Hillen, W.Schroder and

R.Deutzmann, 1397

Polyribosomes, polyadenylate - protein complex,
A.Bernd, R.K.Zahn, A. Maidhof and
W.E.G. Miiller, 221

—, vimentin-type intermediate filaments, P. Traub
and W.J. Nelson, 1177

Polysaccharides, s.a. antistreptococcal group A poly-
saccharide antibody light chain, lipopolysaccharides

—, binding to core protein, T.Stein, R.Keller,
H.W. Stuhlsatz, H. Greiling, E. Ohst, E. Miiller
and H.-D. Scharf, 825

Polysomes, s. polyribosomes,

Ponosterone A, embryonic development of a crab,
F.Lachaise and J.A. Hoffmann, 1059

Pore glass (controlled), chromatography, R.Kleine and
U.Kettmann, 843

Primary culture, glial cells, H.K. Illig, B. Witter,
J.Gunawan, P. Ahrens and H.Debuch, 709

Primary structure, s. amino acid sequence

Processing, of RNA in vitro, K.P.Schifer, 33

—, acrylsulfatase A, A.Waheed, A. Hasilik and
K.v.Figura, 425

Proliferation, s. gra[nulocyte colony-stimulating factor

Promyelocytes (human leukemic), proteolytic activities,
M.Kidron, D.B.Friedman, M. Mayer,
Y.Klemens and E.Fibach, 865

Propionyl-CoA, enzymatic preparation of (3.5)-citryl-
CoA, G.Lohlein and H. Eggerer, 1103

Prostaglandin E;, temperature-induced membrane
lipid phase transition and adenylate cyclase,
J.Mruk, A.Bakardjievand W.Burgermeister,
745

Protamines, synthesis of [perornithine]thynnine frag-
ments, F. Marchiori, G. Borin, D. Stivanello,
V. Moretto and G. Chessa, 1483

Proteases, s.a. anionic protease, cationic protease

— (human granulocytes), coagulation factors IX and X,
J.Kdrpdti, K. Vdradi and S. E16di, 521

— (rat myofibrils), inhibition, M. Dudai, M. Mayer and
M.Kidron, 651

—, microbial, R.Klein and U.Kettmann, 843

Protease inhibitors, captopril, L. Schack and T. Dietl,
107

—, on leukocytes, L. Veselsky, D.Cechovd,
V.Hrubanand J.Klaudy, 113

—, serine proteases, M. Muramatu, T. Satoh,
Y.Yanagimoto, Y.Kanamoto, I. Katsuyama,
M.Kanemoto and K. Taguchi, 203

—, rat skeletal muscle, M. Dudai, M. Mayer and
M.Kidron, 651

—, promyelocytes, M. Kidron, D.B. Fried man,
M.Mayer, Y.Klemens and E.Fibach, 865

Protein A-gold technique, kallikrein localization,
M.Amouric, P. Lechene de la Porte and
C.Figarella, 515

«q Proteinase inhibitor, lung secretions,
R.A.Stockeley, S.C. Afford and D.Burnett, 387
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—, elastase, W.Hornebeck and H.P.Schnebli, 455

—, urine of pregnant women, B.-M. J6nsson,
C.Lofflerand K.Ohlsson, 1167

— (human) interaction with chymotrypsinogen A,
H.Lobermann, F.Lottspeich, W.Bode and
R.Huber, 1377

Proteinase inhibitors, s.a. a-cysteine proteinase inhibitor

—, a-macroglobulins, L.P. Nelles and H.P. Schnebli,
677

Proteinases, s.a. aspartic proteinases, serine proteinases

—, autolysis studies, T. Lah and V. Turk, 247

—, and peptidases, Joint meeting of the nordic bio-
chemical societies and the Gesellschaft fiir Biolo-
gische Chemie, 976

—, contaminant in o -proteinase inhibitor preparations,
H.Lobermann, F. Lottspeich, W. Bode and
R.Huber, 1377

Protein CM-2 (from Bitis arietans venom), amino acid
sequence, F.J.Joubert, T. Haylett, D.J.Strydom
and N.Taljaard, 1087

Proteins, s.a. apoprotein, Bence-Jones protein, copper
protein complex, core protein, flavoprotein, lipo-
protein, membrane protein, proteolipid apoprotein,
respiratory proteins

—, inter-protein dependence during assembly of ribo-
somal 50 S subunits, R.R6hl, H.E. Roth and
K.H. Nierhaus, 143

—, cortisol binding, J. Voigt and C.E. Sekeris, 159

—, complex with polyadenylate on mRNA, A. Bernd,
R.K.Zahn, A.Maidhof and W.E.G. Miiller, 211

—, amatoxin binding, O.G. Brodner, M. Sabbagh and
T.Wieland, 273

—, retinoic acid binding, B.Gmeiner and G.Zerlauth,
337

—, high-performance liquid chromatography,
G.Braunitzer, P. Riicknagel and W.Oberthiir,
485

— (particle-bound), papaverine degradation, B. Hauer,
K.Haase-Aschoff and F. Lingens, 499

—, membrane-bound, B. Zeleznd and D.Cecho vd,
757

—, modern methods in analytical protein chemistry,
40th Conference of the Gesellschaft fiir Biologische
Chemie, 1003

—, high-performance liquid chromatography, M. Kehl,
F.Lottspeichand A. Henschen, 1501

Protein synthesis (chemical), s.a. peptide synthesis

—, introduction of the S-tert-butylthio protecting group,
E. Wiinsch, L. Moroder and S. Romani, 1461

Proteokeratan sulfate (bovine), linkage region between
polysaccharide and protein, T.Stein, R.Keller,
H.W.Stuhlsatz, H.Greiling, E. Ohst, E. Miiller
and H.-D. Scharf, 825

Proteolipid apoprotein (lipophilin), amino acid sequence
of an N-terminal fragment, W.Stoffel, H. Hillen,
W.Schroeder and R. Deutzmann, 855

— (lipophilin), amino acid sequence of proteolytic
fragments, W. Stoffel, W.Schroder, H. Hillen
and R. Deutzmann, 1117

— (lipophilin), partial amino acid sequence,
W.Stoffel, H. Hillen, W.Schréder and
R.Deutzmanm, 1397

Proteolysis, «| -proteinase inhibitor, R.A.Stockley,
S.C.Afford and D. Burnett, 387

Proteolytic activity, maturation of promyelocytes,
M.Kidron, D.B.Friedman, M. Mayer,
Y.Klemens and E. Fibach, 865

Proteolytic cleavage, proteolipid apoprotein, W.Stof-
fel, W.Schroder, H. Hillen and R. Deutzmann,
1117

Pseudomonas spec, 4-chlorophenylacetic acid,
A.Markus, U.Klagesand F.Lingens, 431

Pteridines, s.a. dihydrobiopterine, tetrahydrobiopterine

—, allograft rejection, D. Fuchs, A. Hausen, C.Huber,
R.Margreiter, G. Reibnegger, M. Spielberger
and H. Wachter, 661

Puff adder, s. Bitis arietans

Pyrenedecanoic acid, excimer formation, J. Mruk,
A.Bakardjievand W.Burgermeister, 745

Pyrophosphate, effect on 3-hydroxy-3-methylglutaryl-
CoA reductase, G.Gil, V.E.Calvet, A.Ferrer
and F.G.Hegardt, 1217

Quaternary structure, hemocyanins, J. Markl,
H.Decker, B.Linzen, W.G.Schutter and
E.F.J.van Bruggen, 73

—, urokinase W.A. Giinzler, G.J.Steffens, F.Otting,
G.Buse and L.Flohé, 133

Quinoline, tryptophan degradation, B. Hauer and
F.Lingens, 507

Radicals (OH ") ubisemiquinone-dependent reaction,
H.Nohl, W.Jordan and D.Hegner, 599

Radioactive labelling, 125 Jabelled “facteur thymique
serique”, G. Auger, D. Blanot, E. Bricas,
J.-M.Pleau, M. Dardenne and J.-F. Bach, 331

Radioactivity tracing, [3H]amatoxin, 0.G.Brodner,
M.Sabbagh and T.Wieland, 273

Radioligand assay, somatotropin activity, M. Schleyer,
H.Etzrodt, T.J. Trah and K.-H. Voigt, 1111

Radioimmunoassay, somatotropin activity,
M.Schleyer, H.Etzrodt, T.J. Trah and
K.-H. Voigt, 1111

Radioimmunoassay, tissue kallikrein, E. Fink and
M.Schleuning, 1331

Radioiodination, vegetalizing inducer protein, K. Asahi,
M. Asashima, H.-P.Geithe, J.Born, H. Tiede-
mann and H. Tiedemann, 563
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Reaction mechanism, enoate reductase, M. Biihler and
H.Simon, 609

Reassociation, lactate dehydrogenase subunits,
R.Hermann, R.Rudolphand R.Jaenicke, 1259

Receptor binding insulin, A. Schiittler and
D.Brandenburg, 317

—, insulin analogues, R. Geiger, K.Geisen and
H.-D.Summ, 1231

Receptors, glucagon, O.Sonne, U.D. Larsen and
J.Markussen, 95

—, conformational adjustment of insulin, D. Saunders
and K.Freude, 655

—, ecdysteroid, M. Londershausen, P. Kuppert and
K.-D.Spindler, 797

Reduction (stereospecific), oxo groups of oxocholanic
acids, M.S. Anwer and D. Hegner, 731

Reductive methylation, tritium labelling, K. Asahi,
M. Asashima, H.-P.Geithe, J. Born, H. Tiede-
mann and H. Tiedeman, 563

Renal clearance, excretion of tissue kallikrein, E.Fink
and M. Schleuning, 1331

Respiratory proteins, spider hemocyanins, J. Markl,
H.Decker, B.Linzen, W.G.Schutter and
E.F.J.van Bruggen, 73

Respiration (in high altitude), hemoglobin of geese,
W.Oberthiir, G.Braunitzer and I. Wiirdinger,
581

Restriction, s. DNA restriction

Reticulocytes (rabbit), liver steatosis, C.L.Balduini,
F.Sinigaglia, E. Ascari, U.Magrini, C. Seppi
and C.Balduini, 1341

Retinoic acid, alkaline phosphatase, B.Gmeiner and
G.Zerlauth, 337

Retroviruses, and embryogenesis, R. Jaenisch, 1267

Reversed-phase high-pressure liquid chromatography,
reduced biopterins, M. Briautigam, R. Dreesen and
H.Herken, 341

—, pteridine levels, D. Fuchs, A. Hausen, C. Huber,
R.Margreiter, G.Reibnegger, M. Spielberger
and H. Wachter, 661

—, tetrahydrobiopterin determination, M. Brdautigam
and R.Dreesen, 1203

Rhein, electron transport particles, P. Egerer, M. Biih-
ler and H.Simon, 627

Rhinoceros (white rhinoceros, s. Ceratotherium simum

Ribonucleic acids, s.a. messenger RNA

—, invitro synthesis and processing, K.P.Schifer, 33

—, influence of nucleosides on RNA labelling with
32Pi, C.Scholtissek, D. Evans and H. Biirger,
1389

Ribosomes, s.a. Polyribosomes

— (£. coli), S0S reconstitution, R. Rohl, H.E.Roth
and K.H. Nierhaus, 143

Rousettus aegyptiacus (egyptian fruit bat), amino acid
sequence of hemoglobin, T. Kleinschmidt and
G.Braunitzer, 1209

Salicylate, s. diiodosalicylate

Seminal protease inhibitors, on leukocytes,
L.Veselsky, D.Cechovd, V. Hruban and
J.Klaudy, 113

Serine proteinases, acrosin, B. Zeleznd and
D.Cechovi, 757

—, low-molecular mass urokinase from human urine,
G.J.Steffens, W.A. Giinzler, F. Otting,
E.Frankusand L.Flohé, 1043

—, high-molecular mass urokinase from human urine,
W.A.Giinzler, G.J. Steffens, F. Otting,
S.-M.A.Kim, E.Frankusand L.Flohé, 1155

Serum (human), a-cysteine proteinase inhibitor,
K.Minakata, M. Asano, T.Sato and N.Harada,
493

Sheeps, s. Ovis ammon

Shemin’s pathway, biosynthesis of chlorophyll,
0.Klein and R.J.Porra, 551

Sialic acids, s.a. 9 (8)-O-acetylated sialic acids

—, fluorimetric determination, A.K. Shukla and
R.Schauer, 255

—, rabbit reticulocytes during liver steatosis,
C.L.Balduini, F.Sinigaglia, E. Ascari,
U.Magrini, C. Seppi and C. Balduini, 1341

Sialidase (EC 3.2.1.18), (human liver), solubilization
and affinity chromatography, J.-C. Michalski,
A.P.Corfield and R. Schauer, 1097

Skeletal muscle (rat), protease inhibitor activity,
M.Dudai, M.Mayer and M. Kidron, 651

Skeletal muscle myosin (chicken), amino acid sequence
of L-1 light chain, T. Umegane, T. Maita and
G.Matsuda, 1321

Skin, s. fibroblasts, hypodermis

Snakes, s. Bitis arietans (puff adder)

Snake venom (from Bitis arietans), protein CM-2,
F.J.Joubert, T.Haylett, D.J. Strydom and
N.Taljaard, 1087

Solid-phase synthesis, s. peptide synthesis

Somatostatin-28, synthesis of norleucine-8 analogue,
L.Moroder, E. Wiinsch, N. Vaysse and A. Ribet,
1247

Somatotropin, (porcine), heterogeneity, M. Schleyer,
T.Trahand I. Schleyer, 179

— (human), disulfide bridges, M. Schleyer,
H.Etzrodt, T.J. Trah and K.-H. Voigt, 1111

Sperm (boar), two active forms of acrosin, B. Zelezna
and D. éechové, 757

Spermatozoal autolysis, decapeptide as spermatozoal
antigen, A.B. Czupponand L. Mettlet,

1465

Sphingomyelins, azido fatty acid-substituted,
W. Stoffel, K.-P. Salm and M. Miiller, 1

Spiders (tarantula) s. Eurypelma californicum

Steatosis (rabbit liver), anomalous erythrocytes,
C.L.Balduini, F.Sinigaglia, E. Ascari,
U.Magrini, C. Seppi and C.Balduini, 1341
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Stereochemistry, enoate reductase, M. Bithler and
H.Simon, 609

—, (2R,3S5)-2,3-dimethylmalate-lyase reaction,
G.Lohlein and H. Eggerer, 1103

—, water elimination from (2 R)-phenyllactate,
C.Pitschand H.Simon, 1253

Stereospecificity, reduction of oxo groups of
oxocholanic acids, M.S. Anwer and D. Hegner,
731

Steroid derivatives, immunogenicity, D. Berg,
H.-H.Warnecke and E. Kuss, 737

Steroid hormones, drug disposition, M. Wenzel,
G.Schachschneider, M. Schneider and
R.Herken, 693

Streptococcus, s. anti-streptococcal group A poly-
saccharide antibody light chain

Structure-activity relationship, [D-ArgB22]insu11n,
R. Knorr, W. Danho, E.E. Biillesbach,
H.-G. Gattner, H. Zahn, G.L. King and
C.R. Kahn, 1449

Structure-function relationship, biologically active
peptides, H. Joérnvall, V.Mutt and M. Persson,
475

Subcellular system, RNA in vitro synthesis and pro-
cessing, K.P. Schifer, 33

Suberic acid, s. [1,6-a-aminosuberic acid, 8-arginine]-
vasopressin

Submandibular gland (equine), mucin-specific sialidase,
J.-C.Michalski, A.P.Corfield and R. Schauer,
1097

Substrate specificity, enoate reductase, M. Bithler and
H.Simon, 609

Subunit assembly, hemocyanins, J.Mark!, H. Decker,
B.Linzen,W.G.Schutterand E.F.J. van Bruggen,
73

Sulfobromophthalein, uptake into hepatocytes,
L.R.Schwarz, 1225

Suilfhydryl bonds, s. disulfide bonds, disulfide bridges,
disulfides, thiol protection

SV40 T-Antigen, related protein, J. Horst, E. Jacob,
C.Weckler and W.Deppert, 445
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