SIGMA is pleased to offer - %
AFFINITY CHROMATOGRAPHY MEDIA

The isolation and purification of biologically active molecules can be greatly facilitated with Affinity
Chromatography.' -2-> Qur new listings only begin to cover the variety of combinations of matrices,
ligands & modes of attachment possible. We invite your comments and suggestions.
Ref: 1. Silman & Katchalski, Ann. Rev. Biochem. 35:873 (1966).
2. Cuatrecasas & Anfinsen, Ann. Rev. Biochem. 40:259 (1971).
3. Affinity Chromatography, Methods in Enzymology 34: Jakoby
and Wilchek, Eds., Acad. Press, New York, (1975).

SIGMA already offers the following :
READY TO USE AFFINITY MEDIA

A 7013 Adenosine 5’-Diphosphate-Agarose G 5007 Guanosine 5'-Diphosphate-Agarose*

A 7138 Adenosine 5’-Monophosphoric Acid- G 5132 Guanosine 5'-Monophosphoric Acid-
Agarose* Agarose*

A 6888 Adenosine 5'-Triphosphate-Agarose* G 5257 Guanosine 5'-Triphosphate-Agarose*

C 7511 Concanavalin A-Agarose* N 6730 Nicotinamide Adenine Dinucleotide-

€ 4762 Cysteamine-Agarose Agarose*

C 5634 L-Cysteine-CM Cellulose N 6255 Nicotinamide Adenine Dinucleotide

€ 5012 Cytidine 5'-Diphosphate-Agarose* Phosphate-Agarose*

C5137 %ndme‘ 5’-Monophosphoric Acid- U 9751 Uridine 5'-Diphosphate-Agarose*

arose U 9876 Uridi ’-Monophosphoric Acid-
C 4887 Cytidine 5'-Triphosphate-Agarose* X;ﬁﬂ‘:;? onophosph

Uridine 5’-Triphosphate-Agarose*
AMPA4B Sepharose 4B Coupled with 5’-AMP
CON-4B Sepharose 4B Coupled with Concanavalin A
PolyU4B Sepharose 4B Coupled with Polyuridylic Acid
"Attached to Agarose by way of Ribose Hydroxyls.

—BEADY-TO-USE WATER-INSOLUBLE MATRICES BIFUNCTIONAL SPACER ARMS

B 3130 Bromoacety! Cellulose A 0638 Adipic Acid Dihydrazide
C 7760 Carboxymethyl! Cellulose Hydrazide A 2504 Amino-N-Caproic Acid
C 7510 Cellulose Carbonate P_7630 Putrescine (Diaminobutane)
P 8885 Polyacrylamide Hydrazide H 7377 N-Hydroxysuccinimide
CNBr-4B Sepharose 4B, CNBr-Activated S 7626 Succinic Anhydride
NAL FUNCTIONAL GROUPS
A 6763 ¢-Amino-N-Caproic Acid-Agarose AH-4B Sepharose 4B Coupled with
D 8260 Diaminohexane-Agarose 1, 6-Diaminohexane
CH-4B Sepharose 4B Coupled with ACH-4B Sepharose 4B, Activated CH-48
6-Aminohexanoic Acid ATH-4B Sepharose 4B, Activated Thiol

NTAIN SPACER ARMS
A 8888 p-Aminobenzyl-1-Thio-2-Acetamido-2-Deoxy-8-D-Glucopyranoside
A 8138 8-(6-Aminohexyl)-Amino Adenosine 3':5'-Cyclic Monophosphoric Acid
A 9387 8-(6-Aminohexyl)-Amino Adenosine 5'-Monophosphoric Acid
A 9638 p-Aminopheny! a-L-Fucoside

REAGENTS
E 7750 1-Ethyl-3(3-Dimethylaminopropy!)-Carbodiimide G 6257 Glutaraldehyde
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ORDER DIRECT Il a Pleasure Doing Business With Sigma!

o cour NS S5 A L ONDON

from ANYWHERE in Great Britain CHEMICAL COMPANY LTD.
or Evrope, 01-549-3171 Norbiton Station Yard, Kingston-upon-Thames, Surrey, KT2 7BH, England

—o— THE FINEST

MANUFACTURERS OF BIOCHEMICALS AVAILABLE

Night and Holidays Home office:
N. A. Virgo 01-942-0883 SIGMA Chemical Co.—P.O. Box 14508—St. Louis, Missouri, 63178 U.S.A.
—_— — Telephone: 314-771-5750 (Reverse Charges)
Most orders will 'bo shipped within hours Also distributed through:

SIGMA Chemie GmbH MUNCHEN «D-801 4-Neubiberg, Barstrasse 14, W. Germany
CABLE: SIGMALOND, London, England Telephone: 089/60 70 03 (Reverse Charges)




More thcm 800 products

of spedial interest to the biochemist

Latest additions to the range

Materials for affinity ehromatography

including:

Activating and coupling reagents.

The Merek range of cellulose-based supports and ligand-bound supports.

Write to BDH Poale for a descriptive booklet and full list of materials
supplied.

Lithium dodecyl sulphate

specially manufactured for biochemical use.

Exhibits greater solubility than the sodium salt to which it has similar
detergent properties.

Write to BDH Poole for a free sample.

Remember BPS...

The Biochemical Postal Service

& 5

BOH Chemical L9 POOLE DORSET BHI2 4NN

see page vi of the BDH Laboratory Chemicals Catalogue for full details.
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t steps and a short incubation time of
1% hours, and you can see why our

¢ new cyclic GMP kit will join our well-
established cyclic AMP kit as an
invaluable aid to your research.

o, T

el paricsie

Now you can measure \‘
cyclic GMP simply and

" accurately with our new RIA kit.

The kit is based on a highly \

specific and stable antibody.

%i This, combined with the high

\\

specific activity of the tritium label,

makes the assay extremely sensitive-

with a detection limit 0.04 pmol.

In addition it can be used over a wide
range of cyclic GMP levels, with
alinear calibration curve in the range

0to 8 pmol.

Add to this simple pipefting

EASY TO MEASURE
CYCLICGMP

Full information is available on request.

The Radiochemical Centre Limited, Amersham, England. Telephone: 024-04-4444
In the Americas: Amershom Searle Corp. lllinois 60005. Telephone: 312 593-6300

In W.Germony: Amersham Buchler GmbH & Co KG, Braunschweig. Telephone: 05307-4693-97
0581 -



Hoppe-Seyler’s Zeitschrift fur
Physiologische Chemie

Begriindet 1877 - Fortgefithrt von A. Kossel, F. Knoop und K. Thomas
Editors in Chief:
A. BUTENANDT * F. LYNEN * G. WEITZEL

Subscription Rates:
For one volume (12 parts) DM 480,—

Vol. 357 No. 12

Jahrestagung der Gesellschaft fiir Biologische
Chemie
Stability of the insoluble form of uridine kinase

coupled to Zn2® or Pb® ions
A. Cihdk

Effect of 2-hydroxyestradiol-178 on NADPH-
dependent electron transfer in rat liver micro-
somes in vitro

P. Wollenburg, M. Scheulen, H. M. Bolt,

H. Kappus and H, Remmer

Autoregulatory shift from fructolysis to lactate
gluconeogenesis in rat hepatocyte suspensions.
The problem of metabolic zonation of liver

parenchyma
N. Katz and K. Jungermann

Alkaline phosphatase of human and calf small
intestine. Purification and immunochemical
characterization

M. Khattab and G. Pfleiderer

Plant microbody proteins, III. Labelling of the
peroxisomal membrane protein SP-63 in vitro
and in vivo

B. Ludwig and H. Kindl

Characterization of the proteinase inhibitors
from bull seminal plasma and spermatozoa
D. Cechovd and H. Fritz

Neurotoxins from sea anemones. Purification
and characterization of four polypeptides with
neurotoxic activity from Condylactis aurantiaca
R. Béress, L. Béress and G. Wunderer

Action of intracellular proteinases on mito-
chondrial translation products of Neurospora
crassa and Schizosaccharomyces pombe

R. Michel, A. Liebl, A. Hartmann and W. Neupert
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Response of isolated rat hepatocytes to
Dp-galactosamine and uridine

F. Hofmann, J. Wilkening, J. Nowack and
K. Decker

Crystallographic structural studies of a human
Fc-fragment, 1. An electron-density map at 4 A
resolution and a partial model

J. Deisenhofer, P. M. Colman, R. Huber,

H. Haupt and G. Schwick

The synthesis of motilin, I. Preparation of the
sequence fragments 9-22 of [13-norleucine]-
motilin and [13-leucine]motilin

E. Wiinsch, G. Wendlberger and K. H. Deimer

The synthesis of motilin, II. Preparation of the
complete sequences of [13-norleucine]motilin
and [13-leucine]motilin

E. Winsch, G. Wendlberger and H. Stocker

The synthesis of motilin, ITI. Purification and
characterization of [13-norleucine}motilin and
[13-leucine]motilin

E. Winsch, E. Jaegar, S. Knof, R. Scharf and
P. Thamm

Short Communications
The synthesis of a cleavable and hydrophilic

cross-linking reagent
H. J. Schramm and T. Diilffer

Isolation and characterization of a soluble pro-
tein from Ehrlich ascites carcinoma cell cyto-
plasm with high affinity for polyadenylate

A. Schweiger and G. Mazur

Liberation of an acid-stable proteinase inhibitor
from the human inter-a-trypsin inhibitor by the
action of kallikrein

G. Bretzel and K. Hochstrasser
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FROMY = FRa5uase

The structural study of glycoproteins is one of the most rapidly
evolving areas of biochemical research. Part of the growth in
knowledge is due to enzymatic microanalytical methodology for
determination of Chondroitin Sulfates which is now well
documented in the literature. The following purified enzymes,
offered by Miles Research Products, are important tools in
these determinations.

Chondroitin ABC Lyase Proteus vulgaris Chondroitin Sulfates
EC4.224 Code No.32-021 Highly purified Chondroitin Sulfates are
Y ffered as specific substrates for the
Chondroitin AC Lyase  Arthrobacter aurescens | 4 f th ial i
EC4.225 Code No 32.002 ° 2?)%?;.0 e special enzymes described
Chondro-6-Sulfatase  Proteus vulgaris Chondroitin Whale Code No.
EC3.1.6.10 Code No. 32-0%4 Sulfate Type A Cartilage  97-053
Chondro-4-Sulfatase Proteus vulgaris Chondroitin Pig Skin Code No.
EC3.16.9 Code No. 32-093 Sulfate Type B 97-054
Chondroitin Shark Code No.
ALSO AVAILABLE IN KIT FORM: SulfateType G Cartilage  97.085
Kit #1 Code No. 32-025
Chondroitin ABC Lyase Chondroitin AC Lyase
Chondro-6-Sulfatase Chondro-4-Sulfatase
. For further information please call
Kit #2 Code No. 32-026 :
Chondroitin ABC Lyase Chondroitin AC Lyase Miles Research Products.
Kit #3 Code No. 32-027

Enzyme Reference Kit containing:

A—Di-4S: 2-acetamido-2-deoxy-3-0-(;3-D-gluco-4-enepyranosyluronic acid)-4-O-sulfo-D-galactose
A—Di-6S: 2-acetamido-2-deoxy-3-0-(3-D-giuco-4-enepyranosyluronic acid)-6-O-sulfo-D-galactose
A—Di-OS: 2-acetamido-2-deoxy-3-0O-{g-D-gluco-4-enepyranosyluronic acid)-D-galactose

Research Products Miles Laboratories, Ltd.

Miles Laboratories, Inc.  Post Office Box 37, Stoke Poges
Elkhart, Indiana 46514 Slough, England SL 24 LY
Phone: 219-264-8804 Phone: Farnham Common 2151

Product inflation you'll be glad about.



ALDRICH
®

Peptide Reagents

It is in the Aldrich tradition to offer a wide variety of in-
termediates and reagents to the synthetic chemist. For pep-
tide synthesis,! we offer one or two reagents for each peptide
coupling method described in the literature. Since each
method has its advantages and disadvantages, a vanety of
reagents is necessary.

We offer isobutyl and ethyl clllorofonmtes for the classic

“mixed anhydride” method.? Generally, isobutyl chlorofor-
mate.is preferred for the synthesis of peptides of moderate to
high molecular weights, and ethyl chloroformate for the syn-
thesis of dipeptides.’ The carbodiimide method? is another
versatile and convenient method. The very popular DCC
(N, Ndwyclohexylcarbodlmude) is a highly reactive coup-
ling agent and can be used in solid-phase peptide synthesis
(SPPS). The related reagents, 1-cyclohexyl-3«(2-morpho-
linoethyl)carbodiimide metho-p-toluenesulfonate (mor-
pho-CDI) and 1-(3-dimethylaminopropyl)-3-ethylcarbodi-
imjde hydrochloride, are water-soluble diimides which per-
mit simplified purification of the peptide products because
the corresponding ureas are water-soluble. Racemization in
the DCC method can be minimized or completely suppressed
by using an additive,! such as N-hydroxysuccinimide,* N-hy-
droxyphthalimide, N-hydroxypiperidine or 1-hydroxyben-
zotriazole. The last-named compound is exceptionally good
at suppressing racemization, prohibiting N-acylurea forma-
tion and improving yields of high-purity peptides.4 These ad-
ditives can, of course, be used in SPPS.!

The use of DCC-pentachlorophenol (DCC-PCP) and
DCC-péntafiuorophenol (DCC-PFP) complexes in the
preparation of acylpeptide-PCP and -PFP active esters,’ as
well as other uses® of DCC, has been described.

Another versatile reagent, EEDQ (N-ethoxycarbonyl-z-
ethoxy-l ,2-dihydroquinoline), has many more advantages: it
gives. volatile and easlly-removable by-products, there is
“practically no racemnzmon, and it is useful with O-unpro-
tected hydroxy amino acids. EEDQ and its more reactive
analog, .1IDQ (2-isobutoxy-1-isobutoxycarbonyl-1,2-dihy-
droquinoline),” another Aldrich first, can also be used for
SPPS. Woodward’s Reagents K and L offer similar advan-
tages: they afford water-soluble by-products, yields are high
and they are useful with O-unprotected hydroxy amino
acids.

.~ An oxidation-reduction condensation method® employs
Aldrithial-2 (2, 2'dipyridyl disulfide) and triphenylphos-
plnne as coupling reagents. This system can be used in a
variety, of solvents at a wide range of temperature, affords

SPPS.?

Other reagents include trimethylacetyl chloride,! tri-
phenylphosphine with CCl, or CBr,,' triphenyl phosphite
and imidazole,!? 1,1’carbonyldiimidazole,? a,a-dichloro-
methyl methyl ether,! chloroacetonitrile,*! p-nitrophenyl tri-
fluoroacetate,*!? 2-hydroxypyridine*!4 and 2-mercapto-
pyridine.*!3

Listed below are six of the many peptide reagents we offer.
Please send for a free list and/ or consult our current Catalog-
Handbook for packaging and pricing information on the rea-
gents and blocked amino acids.

*Active ester reagents
References:

1) For a summary of some reviews, symposia and books on this
subject see J.M. Stewart, Ann. Rep. Med. Chem., 7, 293(1972).
See also: Y.S. Klausner and M. Bodansky, Synthesis, 453
(1972); Y.S. Klausner and M. Bodansky, ibid., 549 (1974); M.
Bodansky and Y.S. Klausner, Chem. Polypeptides, 21 (1973).

2) Review: N.F. Albertson, Org. React., 12, 157 (1962).

3) T. Wicland and H. Bernhard, Ann. Chem., 572, 190 (1951).
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14,304-9  Aldrithiol-2................ aeeeees Sg $10.85; 25g $36.05

C10,640-2 1-Cyclohexyl-3<(2-morpholino- ......... 25g $23.00
ethyl)carbodiimide metho-p-toluene-
sulfonate (morpho-CDI)

D8,000-2 N, N-Dicyclohexylcarbodiimide.......... 25g $3.00

100g $10.00; 1kg $45.00; 10kg $320.00

15,207-2 EEDQ....ccccovcrvvcncurercasases 25g $7.20; 100g $18.95

E4526-0  N-Ethyl-S-phenylisoxazolium-............ .Sg $19.80
3-sulfonate (Woodward’s 30g $79.20
Reagent K)

17,824-1 IIDQ...ccciivcernnsnsenssnces 25g $7.20; 100g $18.95

high yields with little racemization,® and can be used in
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