UNCLASSIFIED

AD NUMBER

AD837212

NEW LIMITATION CHANGE

TO

Approved for public release, distribution
unlimited

FROM

Distribution authorized to U.S. Gov't.
agencies and their contractors;
Administrative/Operational Use; APR 1963.
Other requests shall be referred to
Department of the Army, Fort Detrick, MD.

AUTHORITY

SMUFD D/A ltr, 4 Feb 1972

THIS PAGE IS UNCLASSIFIED




AD837212

TRANSLATION No. /2.7
vate: Gorr /S F

DDC AVAILABILITY NOTICE

Reproduction of this publication in whole or in part
is prohibited. However, DDC is authorized to
reproduce the publication for United States
Covernment purposes.

Rl

ED

#2 UNCLASSIFI

e to special export

to faeign

als may be made
ept. of Army, o/

STATEM
This document is sub;ec;itta]
controls and each trans

19
govellluhdlts ofr lo'e n “at‘o“

- c
bt githizi\or aﬁg Technica\ Release Bran
Fort Detr ,
T10. Frederick,

Maryland 21701

sr e ot

PR

b i, b A St A AR LSS g

e e o QSR i




NEW POSSIBLE METHODS OF MAKING FLUORESCENCE-MARKED PROTEINS

by
H, Ushleke

From the (Jerman Research Institute for Psychiatry (May-Planck
Institats). Department for Serology and Microbiology
o (Head: Prof, Dr., G. Poetschke) Munich
(2., Haturforsehg., 13 b 722-72k {1958) received 7-7-1958)

Bezides the usual sulfochlorides we--also Wound
several fluorescent dyes containing sulfo groups, to pro-
teins. The wost favoradble corditions for this were de-
termined, and the marked proteins wers checked for purity
by electrophoresis. The fluorescence spectrum of the dyes
and a few conjugates were measur¢d. 3y means of protein
markings of different colors the possivilities for
diagnostical, immmunological and histochemiscal applications
have-beer extended and improved, The method described is
a rather simple way of ralding fluorescin marked proteins.

The method of Coonsl»2 for making proteins visible by binding
to fluorescin, has found extensive applicatiocn for the marking of anti-
bodies and antigens:

The places where the antibodies are made are bhstter 10@&1:1:0«13:h
and the distribution of foreign antigens in the organism can be followed
optically>=7. Microorganisms could be recognizod with speed and cer-
tainty by means of fluoreszcent antibodies2,b~10, In Proteus bacteries
it was found that the protein of L-forms and of the belonging bacteries
is largely identicalll, Conmnections between specific protein structures
of liver ¢ells and readiness of cuﬁcer formation gave rise to interesting
ideasl?, Fermentsl3 and hormonesli wers found in tissues by fluorescence
serology, and it was even possibie to make virus antigen possible in
infected cellsl®=17, A survey of methods and results was given by Coonsl8,
Poetschke and co-workersl?, and Mayersback20-21, Making fluorescin
isocyanates according to the method of Coons?,19 is complicated and takes
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wuch time and sowe practice, Besides tha yellow-green color is little
different from the proper fluorescence of the cells. In epite of many

improvements in methods22,23 workdng with fluorescin isocyanate was
often not satisfactory.

Therefore it was trioﬂ to bind other flucrescence dyes to
proteins, Creech and Jones? already uwsed ,8 -anthrylisccyansate. -
Claytonzg tried l-dimethylamino-5-naphthalinsulfochlorids. He was the
first one to try to make several antigens visible at ths same time by
using marked antibodies with different colors. Silverstein25 made
rhodaminisocyanate. Becaus® of various difficulties and disadvantages
however nore of these methods were further developed.

Therefore we have also tried to bind various fluorescin dyes to
proteins with a reaction which can easily be accomplished, in order to
make this valuable method also suitable for bacteriological or immumologi-
cal roatine invoot:lgations27. The reaction with sulfochloride was shown
to be very suitable, because a few fluorescent dyes with sulfo groups
are already commerecially available or can easily be made.

At the seme time and independently Chadwick, McEntegard and
Nairn28 published on the subject of successful protein markings with
"lyssamine Rhodsmine B 200", This dye is identical with sulforhcdamin
B which we have alsc used.

Materials and Methods

The following dyes were tried for their suitability as protein
markers: Alzarin S, Brillanteulfoflavin, Geranin, 3-hydrexypyren-
5.8y10~trisulfon acid, Sulforhodamin B, Thioflavin S, Thiazin red (all
from "Bayer"),

We made: Sulfofluorescin from L-sulfophthalic acid gnd Resorcin,
The L~-sulfophthalic acid was synthathized according to l.c.<’. Sulfo-

. acridinorange by sulforation of acridinorange with concentrated HpSO),

at 80°C., The resulting product is not completely sulfonated and dif-
ficult to isolate.

l-Dimethylamino-5-naphthalinsulfon acid was obtained by methyli-
sation of simethylsulfate.

Fluorescent spectra:t The spectra were obtained with the fluores-
cence accessory to the Zeiss spectrophotometer. The excitation wave-
length was 364 mp., Of all dyes O.1 willi mole was solved in m/100
carboante buffer with pH 8.2. The comparison solution was chininsulfate.
The caloulation was done by means of a known absolute calibration ourve v
for the chininsulfate.
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Fig. 1. Fluorescence spectra:
Brilliantsulfo-

mvin’ seveceoe 3.}bdr°vpym-
5.8.10-trisulfon acid,

Making the sulfochloride: o = = = - Jluorescin,
About 1 gram of the sulfo dye con- —tmsmreree 8Cridinorange, -
cerned is ground up with a nearly X x X x x sulforhodamin B, All
stochiometric amount of phosphor- dyes 0,1 millimole in m/100
pentchloride in a small mortar. carbonate buffer pH 8.2,
After a few minutes the mixture Exciting wavelengtht 36L mp.

is removed with about 5 ml. cold

acetone and is filtered immediately

in the cold into a polished reaction tube, Then a bit water free sodium
sulfate is added, This solution can be kept for weeks in an xeiccator
at low temperatures and away from the light,

Binding to proteins: The protein solutions that have to be
marked are put together with 3 volumes of 0,2 m tris buffer (Tris
(hydroxymethyl)-amonomethane with HC1 at a pH of 9,0) in a short
wide reaction glass, which has a stirring system. At a temperature
of 0-29C the solution of sulfochlorides is slowly added from a sucked
out pipet (0.1 ml. in about 15 minutes), This pipet is best mounted
in a fired position so that the solution comes out under the surface
of the reaction mixture. The regulation is accomplished with a pinch
olamp on & rubber hose,

The solution is not allowed to be acid after addition of the

sulfochlorides, Otherwise most dyes would precipitate, but a small
addition of tris buffer will bring them in solution again,
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About 30 p mole sulfodye are combined with 100 mg. protein (de-
termined with the biuret method). The mixture is stirred 2 to 3 hours
in the cold and then immediately dialysed against m/15 NaCl in m/100
phosphate buffer with pH 7.k,

Example: 2 ml., of an 8% protein solution is diluted with 6 ml.
trisbuffer. There is 160 mg. protein in the now 2f solution. 1 gr.
hydroxypyrensulfon acid is ground wp with 0,5 gr. PClc and then taken
uwp with 5 ml. acetone. Per milliliter there is now about 200 wg dye.
Between 0,08 and 0,1 ml. is used, that is between 16 and 20 mg dye
(1 p mole = 0,525 mg).

Repeated binding to dye: It has been found that in ordinary use
of fluorescin isocyanate only 3 to 6% _of the possible conjugation places
of the protein is bound to fluworescin30, Therefore it was tried to have
it react repeatedly to isocyanate. This used to be accompanied by high
losses of protein by precipitation, but that does not occur in our
method., After a single treatment with a sulfochloride the solution is
dialysed for abcut 2L hours against a large amount of fluid (stirring!).
After this the volume of the eggwhite solution is messured and one
tenth the volume of 2 m tris buffer with pH 9.0 is added., Now renewed
treatment with sulfochloride can be undertaken.

Purification: For the remcval of unbound dyes a sufficient
dialyses can be recommended in any case. Usually 3 to L days with daily
change of the dialisation fluid and continuous stirring will do. The
time of dialyses can be reduced by treatment with active carbon. Per
nl of mixture 50 mg of carbon powder is added and then the mixture is
shaken strongly. Subsequently it is centrifuged at at least 3000 g.

It is of great advantage to do all stages in a cold room.

Proteins are often unspecifiocally bound in small amount by cells
and tissues, and this can already lead to anmnoying unspecific fluorescence
of the object that has to be investigated. By adsorbtion of an organic
powder this phonomenon can ~.ften be eliminated. Acetone dried powdos
from rabbit or rat liver is specially suitable for this (compare 1.c”),

Extraction_of unbound dyes with organic solvents, as proposed
by Dineen and Ada?3 with acetic ester, does not always give the desired
result, The distribution between the watery and the organic phase must
in any case be carefully tried in advance for the dye concerned.

The protein dye compounds have the same maxima in the emission
spectrun as the sulfon acids,

Often the eggwhite contents of the fluorescin marked protein

solutions is too small. In these cases we have concentrated the solution
again by means of narrowing dialyses containers (apparatus for concentration
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0.’ liquors from the membrane filter company Gdotingen. In earlier
publicationsld we have written concerning practical methods for the
gathering and preparation of the immunization proteins that have to
be marked, and about color technique and fluorescence microscopy.

Control: Cattle albumen are bound to various sulfo dyes, as
described. After dialyses and purification they are mixed with a solu-
tion of cattle y -globulin, After adlition of 0.01 ml of a 0.1% merthio-
late solution per ml the mixture is stored at 379C for 12 to 16 hours.
Subsequently the proteins are separated by electrophoreses on paper
strips, The strips are cut in half and one half is routinely colored
with amido blask, Of the other half an ultra violet photo print is
made. Now only the marked protein band may be visible by fluorescence.
Still present free dye comes mostly ahead of the albumen.

Results

Some of the dyes that were tried had too 1little fluorescence.
Thiazin red and geranin fluoresce very weakly in the blue region (max
at 416 mp). The l-dimethyl-5-naphthalin sulfon acid also had a much
weaker emission than fluorescin. Surprisingly strong is the fluorescence
of the Hydroxypyrensulfon acid, The maximum radiation is at nearly thg
same wavelength as fluorescin, namely 52 mp. In contradiction Ewmart’l
found for fluorescin an emission maximum at 550 mp, but he did not give
the wavelength of the exciting light.

Changes in the pH values do not change these maxima, Only the
intensity decreases rapidly at a pH of below 7. This can also clearly
be seen in the adsorbtion spectra of fluorescin and other protein con-
Jjugates given by Emmart, On the basis of the spectra the hydroxypyren-
sulfon acid with yellow green fluorescence and the sulforhodamin B
with red fluorescence seem to be the best dyes.

The reaction of the sulfochlorides with the proteins gave really
stable compounds which were at least equal in quality as those obtained
from the isocyanate. The protein properties of such conjugates seem
not tgebo changed, as is proven by electrophoresis and animal experi-
moents<®,

Hydroxypyrensulfon acid sulforhodamin B have very much different
fluorescence., Both dyes can be bought commercially., It is easy to
make the sulfochlorides and the compounds with the proteins, Therefore
practically every laboratory will be able to make fluorescin marked
proteins for the most different purposes.
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