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INOT REPRODUCIBLE

A RAPID METHOD OF OBTAINING ANTIBODIES LABELLED '
WITH FLUORESCENT STAINS
I
}

[Pollowing is the translation of an article
by P.K. Tadakov, Ye,V. Cuibrikova, I.I. Shur-
y kina, and Ye.I. Vel'ner (All-Union Scientiflo
Research Institute "Mikrod” (Saratov)) in the
Russian-l.. zaage Budblicatlion Zggggglr§;g;gg%g=
. logii. Eoidémiolo=it. i Immunolopii (Journa
of Miorobiolozy, bpidemiology, and Immunology),
Vol XXXIII, Wo 10, Moscow, 1962, Additional

. bibliographic information accompanies each ar-
ticle.i? :

|
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| ' Over the last fouxr years (1957-1960), the Soviet g
5 press has carried a number of reporis indicating the Possi-
‘:, bility of rapid baoctierioscodic identirilcation of gramposlitive
and grammegative vathogenic bacteria in various obdlects with
.the aid of Tiuorescent auiivodics.
These reporis describded tne Coons and Kaplen (1950) 1
" methods of obuaining and employirg fluorescent globulilns }
with tkhe application of domestic luzinescent d{es'and apparatus. £
For the purpose of isolating aniibvodies (globulins) from im- 3
mume serums, the authors employed the meithod of repeated . E
salting out with neutral salts -- ammorium sulfate or sodium 3
sulfate with subsequent dielysis against bpuffered solutions ;
, ‘0f 0.15 M NaCl. The same procedure was also used for the
i purification of fluorochrome~labelled antlivodics. . ‘
' Tre time expended ca the preparation of tie labelled !
\ antibody reached 3-4 waeks, most of this gyent on dialysis. :
¢ In order to shortea the time for the preperation of con- i
jugates, various modifications of the method of thair puri- :
fication were devised, Dineen and Ada (1957) suggecsted the ré-
moval of the fluorochrome excess by ethylecetate extiractlon;
Daghkevich et al. (1959) for the same purpose used zcatone
extraction at low temperatures; processing sotivated charcoal
and liver powder has also been suggested, .
In the present study we attempted to surtail as much as
possible the time for predparation of labelled antidodies through
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the exzeluslon of the saliinz-out stage followed by dialysis
as the longest onexaiticn, Al the same time, we attempied to
davelop 2 technique wanich could be used under laboratory
conditions without special eguinment,

He carried out several experiments for the comparative
study of the quallity of fliworochromically=-labelled entibodles
preparad in various ays fron aggiutinating anti-cholera and
anti-plague serums (the serums wers obtained from horses and
rabdbbits ized by the correcponding microbves).

The isolation of antibodies for each serun was carried
out simultaneously vy vhree methods: 1) 3-~fold szlting out of
globuling with ammonium sulfate followed by dilution and
dialysis against a bufferod 0.15 M NaCl solution (Glubokina,
Kabanove, Levine, end Pishchurina, 1960); 2) szlting out with
sodiun sulfate (Dashkevich, D’yalov, Yermakov, Ivanova, May-
boroda, 1959); 3) precipitation of globulins with alcohol
according to the Comm principle (1941, 1944, 1949) and the

"~ technology deveioped &t the ifoscow Institute imenl Mechrnikov

(Nechayeva and Ponomareva, 1956).

Zhe isolated zglobulins were labelled accoxrding to tha
Coons and Kaplan tecraique (1950) with fluorescein isocyanate.
Conjugzate (labelled sntivody) purification was carried out by
various methods: 1) 3~ or 4-fold reprecipitation with ammoniunm
sulfate followed by dialysis, &s descrivad in the article by
Glubokina et 2l.; 2) ~eprecinitation with sodium sulfate (Dashe-
Xevich et al.); 3) low-temperature alcohol precipitziion (Cohn)
followed by soluiion in burfer solvent 0.15 M NaCl (pH = 9.0).

Tha relotive advertages of each of the resulting con-
Jugetes were deterninzéd by thelir scrologlcal activity as mani-
fested in the eszlutiuatica rsesctioxn, and mainly in their sbi-
lity to produce tias syecific luminescence of homologous bac=
teria which vas detected in the luninesceant aicroscopy of
smears treated wita the corresponding conjugates (description
of method will be found in the ariicle by Chibrikova et al.).

The results of thaec completed experiments also made
it possible to arrive at the conrclusion that the antidodies
ieolated from the came serum by these methods amd lavelled
with fluorescein isocyznate of 2 single serles, dld not differ
essentially with respect to serological esotivity.

At the sanme time, it is necessary to defer to alcohol
precipitation by the Cohn pmethod, since the isolation of the
common globulin and Y - globulin from the serum in this case
required 1-2 da{s against 5-7 days with salt precipitation
followved by dialysis. The same time was required for the
purification of labelled antibodies through aloohol precipil-
tatlion. The totel smount of time saved by employing alcohol
precipitation in place of salting out was 10-14 days. Unfor-
tunately, the method of aloohol precipitation is wiavailable
to many ladboratories, since the precipitation of glodulins
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wita zlcohol by Colra's methcd ragulires e refrigeration room
with a workin: weomrarature o ~5° and o special device for
cooling %he alconal dowa itc -22°,

Lecoxding o soze published datez, the euglodbulin
fractions of imnane serums poncsess the properties of anti-
bodies, Thus, with lor-tom)c1 ture aloohcl precipitation
¥erkovich (1939) icolated ax n enzlodulin Ticction having
antivody properilics fronm anu‘-nl-gue seruus. Gauroviti
(1953) in his book_'the Cﬁeﬁﬁuurv and Blelosv of Proteins
rotes that tha ougnou-ﬁ_n TUC0EL0R oX autiiao carums conteins
& consideradble portion of aat ibobies. Xrauyza (1959), 4in dos~
eribing serunms ajainst sirine erysipelas, proves that { -globu~
lins should not be regarded ag carriers of zntibodies in con-
centrated seruns; the best conceuiseied sexums with the highest
content of biologically &cvive proveins were obtalned by hinm
in the salting out of cuzlchulin, :

On the bosis of “hise premises, e matertook an attenmpt
at testing eu~’oJ"'.a foactliors Tor the vreparation of fluoro-
chromically= cbe led autibodices.

The isolation ¢f the evilouuwiin fraciican from serums
iz possilble no% only Ly tie uubhOGo ¢ elcotol or saline prew-
cipitation, but Ly & simplexr meithsé sz well. With 2 high dilu~ |
tion of +the serunm wita cistilied UzieT, & conuiderable portion
o the globulins is prscipitatezl out. Thisz is the poxrtion
which was callel euzlobvuiin (Hofrclisser and “i»“, 1902).
Lenderz (1925) vrecivitated ouglvb s1ing throuzh the 10-¢old
dilution of & serum with & wecX acetic “c*d solution. “he
proteins thus precipiteted were called ladile g’obu.ins Y
the author. Simon (1954}, Fife azé iuschel (1959), and Kote
lyarov (1900 nrecipitetad euzlevulins through multiple
(10- to 21 ’o;d) dilutier with ¢istilled woter and acidification
of the dissolved cerum with hydrochlowic acié to PE = 6.4-6.5.

In comnesction with <the &bove, tue rater methcod of
recipitation a1d purificaticn of antibvodies (suglobulins)
seemed mo3t preomising to us,.and we rcalized it An the follow-
ing way.

Arti-cholexrs ox aLﬁi-pl&ﬁus gerum cocoied to 1-2° was .

diluted in a 1:14 rauio wath dictilled vater cooled to 1-2°,
Up t0 1 nl ol the wesuliing zolution was placed in e seriass of
test tubes o which were added increasing amournts (0.05, 0.10,
0.15 nl, etc.) of M/50 acctzie buifer with PH ='4.65. The test
tube with the maximum clouding (isopcint) was noted.

AZ%er this, a quantity ¥ of acetate bulfer of pE = 4.65

28 added to the basic rmess of the scrum solution, which was
m-ted an allowed to reair Ifor 30 miautcs in ice water to
vernit the formetion of & preciditate, after which the euglo-
bulin was separsted from the solution dy 5~10 minutes of
centrifuging at 5000 rpm in a centriruge placed in a refrige-
rator with a temperaturo of 4~5°,

h‘
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A, sa .S,
T2 canvx.Ll

iz rns eanriad out In welghed test
tudes {ecresicga B Tae supsrnatont fiuid was decanted
and tre glovulin cclilzsted &t The botionm was waighed and
dissolved in 1.5 i 423l i3 an amdunt equal to 0.1 (by weight -
in grams) of ths »pracinitate. The loose euzlobulin precipi-
tate retar1ed ocnsiderable quantitles o the matrix solution
(up to & 20-Tfold amouat Yy weight), so that with the addi-
tion of small zmouwats of 1.5 i NoCl and nixing it easily
went into soilutioir, Tho provain coatent in such solutions,
determinod with the aid of a refractometsr, varied detween
6.4 and 9.3%. .

The isolated cuglodulin Lfrcotions of the immune
serums were studicd with tha aid of the EFL-1 pavper electro-
phoresis agparatus. The cleotropacresis was carried out on
strips of "Bystraya" bmond charomatograpniaic peper in a veronale-
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‘medinal dbuffer with pX = 8.4, an ion force of 0.1, a current

of 0.5 mA and a vrl.uajge wiivhian 7-8 volis/cn of strip length,

The analysis suocwedéd thnadt the giodbullias in their
electrophoretic composition wara Y-globulins,

, The labelling of tae isolated antivodies was carried

out by means of fiuoirescain isocyznate preparations of the
No 35 series and thc I end II isomexs o fluoirescein isothlo-
cyanate obtained from the Chenical Reagants Institute. The
fluorescein isocyanzte ladbelling was carried out according to
the Ooons and Xaplai pProcedure., As ragards the labailing of
antibodles wita isgothiocyanate, wWe used the methed of Riggs
(1959) and the simvuler tezhuaique of Mershall (1958). The
latter turned out to de the Jora convenient and effective one.

Since 1t hoa nou veen descrived in the domestic litera-
ture, we shall outline 1t o icfly hercz.

The euglobulin fractlion ¢l the immune serum was dis-

~solved in 0,15 X NaCl and = carbonate~bicarbonais dufier

0.5 M (pR = 9.0) in such = way that the final solution con-
tained 10 mg/ml protein and 10% Huffer solution. After ccoling
of the solution to 4°, 0.05 ng of &ry liuorsscein isothiocyanate
were added per nZ of »roteim, Ths nixwuls wes placed lan a

flask or wide test tube with a mngiciic mizer and immarsed in
an ice batn, The nixing wos coxt.nucé for 18 hours, efter

vhich <r2 conjugato was sudjecteda tc purification from an ex-
cess ol uys,.

Phe purifloation of the 2ubelled zntibody (conjugate)
vas carricd out in the s=aie wey v tas isolation of euglodulin
fron the immune serun. Usually, =t was sufficlent To carry out
e slngle water precelpiiaticn, Dut 2% tines, ir crder to remove
the fluorochronre e:cccs, 2-I0lé »recipiftation was needed, The
completeness of precipitetica was established from the residusl
lumincscence of the centriluged materizl upon illumination with
ultraviolet rays. The precipitate of the fluorochromiocally
labelled euglobulin was dissolved in 0.2 M Nt2003 taken in an

o
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ezount (in millilitcersz) ccusl o the numdber of grams of
precipitate., The Uretoin eoniozt in the resulting solution
was measured by the nrexokjeidal method followed. by iLiso- *
thermic distillaticn in plzstic Couway cups (Tabakov).

In toto{ nll cf {the overations involved in the igo-
lation of the glotulin from the gerum, its fluorochromio
labelling, and »ceroval of cxcess ¢ye from the labelled glo-
bulin requirezd 3-4 cuys instead of the 21-28 days necessary
with the Coons-Xanlar meithod.

To comnexrc she proportias of euglodbulins obtained
by water proecinitetion, we prevarcéd or purificd common-gloe
bulin fractions by Cohn water~-zicchol precipitation. Both
globulins were lalelled with the same fluorochroma, After
determination of the brotcin contert, the 1lavalled anti-
bodies were used for Cycinz smears £rom homologous and other

.epecles of bacteria (for checking specifiecity). ,

The resunis of dycixg plagve and cholera agents with
labelled antivoiiics e givea ia tas table, vhenee we see that
the antibodies labeclilica with fluorescein isocyanste, judging
from the protein conitent in the working solution (the “working
solution® Qgeing the nzxinum solution with whica the coloring
of homologous tactverie does 2ot differ in fatensity from the
coloring obtoiied by ireeting the smear with undissolved serum)
differed somcvhat rom one exotier. Por example, the common
globulin isolated by the vwiaior-zlcohol method (Cohn) from
serun No 67 containcé 0.189% protein in its working soluiion,
vhile the euglobuiin igolaicé by the water method contained
0.25% protein, i.z., %4is &ctiviiy was 1.5 times lower. A
similar differonce in ac¢tiviiy was chserved with the euglodulin
isolated form serum XNo 69.

A3 regzerds the sntivedles (zlobulins) labelled with
fluorescein isothrocyciacie (II iromex), =-- the reverse rela-
tionships yrevailed here, PThus, in the antichclera aggluitna-
ting serum of gerics Yo §7, the ecuglobulia obtained by the
water nethod coxntained 0,0:57 proszin in woxking solution, .
while the Cohn-mo%hod zlobulin contained 0.0%314 protein, i.s.,
the activity of +the lavter was twico as low.

In the case of zzzlutinciing anti-plague serum No 5025,
the activity of both globulias wes <the same (0,022 and 0,02%),
which wzg epparently due to the similar method of labelled
antlbody purification. .

- Also noteworthy is the fzet that the antidbodies
labelled with isothioccyanzte produced bright glowing of the
homologous bzcteria with a proicin coantent in the working
solution waich wes 3-10 tines lower than in %the conjugates
labelled with Zluorcscein isocyenate. This fact leads us to
lend prefersnce to the new dye -~ fluorescein isothiooyanate,

In conclusion, it is necessary to note the lability
of the eugloduline as manifested in the partial loss of sero-
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lozical (coloring) activity afier 2 montas of storage at
4<5°, Tals phenomehon can appareantly be eliminated through P
prover storage oconditions ani the addition of certaln sta-- ]
bilizers to the conjugates. Taese oconditlions are preseatly |
under study.

Relative Aidvantames of FIunonescent Antivodies Prepared in

Various Vavs

% Relative advantages
{ of fluoresent anti-
Initial | Method of [Fluoro- |Nethod of |.20dies ——
serum | globulin ichrome  |purifics-| Protein |Z700et
isolation gused in tion to content in work-
jlabblling | rezove (%) [ing solue
b ‘1 dye excess B 80
; tion (%)
Aggluti. | Water :iFluore-
ﬁmg alconol §§§§§’a. Alcohol 1,6 0,169
lerz se- rate !
'208 No | Water i » Vister 1,77 0,25
“ater ;-;*“?r & a0t
, alconol ZEE6322°7 Alcohol | 0,53 0,031
‘nate Ii i ;
. sorer ' i
Water | iWater { 0,5 0,015
Agglutd- | Water —|Tivore- |
nating alcohol ;{g‘gcy,,_ ‘Alcohol. 1,59 0,063
anti- inate
eries | |
;: 6;8 Water " j Water 1,9 0,1
N {
Agglutlie | wWater ;:Fluore- .
nating alechol Escfin %fo-f " 0:7 0,022
phgu. IMUQ : .
zzo 5025) Water | boom { 0,63 0,02
rabbit ! i
Water i 5‘}“‘,‘{:’ '
» feir-aloo- - -
kol
. alecohol tg odm- ‘
Water " Water 0,8 0,025
' ¢
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_ phoretic composition.

_ , ‘Cunclusione
- : :

1. A acw wethod Jor The isolation of immune euglobue
lins (antibodies) froxz agzzlutinating anti-plague and anti-
cholera seruns has baen yrevosed;, e new method of purifylng
the labelled antidodies from the 2lusrochrome excess, b7
been presanicd. .

8, Wita {Ze new mothed of isolating and purifyiang
antibodies, the %tine required {o drepare luminescent con-
Jugates 1is shortened from 3~-4 wecks to 3~4 days.

3. The suggested rathod of praeparing fluorochrona-
labelled antibodie3 is realizable in any laboratory, since it
requi§es no special equipment (refrigeration centrifuges and
rooms),

¥, The advaniages of & nevw luninescent stain ==
f%uorasoein isothiocyaanats,over fluorescein isocyanate are
shown. ’

5. The immune.euglobulins isolated by the new method
were classifisble among the Y ~-zlobulins in their electro=-
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