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ABSTRACT 
Our objective was the development of an experimental protocol to optimize: 1.Im 

munoehemical Procedures: the purification of Anti-CEA monoclonal antibody 4C11 belonE 
3ng IgG2 subclass from mouse ascitis, donated by Ludwig Institute/Brazil; the frag 
mentatia of purified IgG2 by pepsin digestion and analytical studies by polyacryla-
mide gel electroPhoresis ig the presence of sodium dodecyl sulfate as preliminary as-
sessment for their specific application in immunnscintigraphy. 2.Radioiodination of 
purified IgG2a: labelling of intact IgG2a with 131-1 carried out using Iodogen method. 

INTRODUCTION 

Since of the development of Hybridoma Technolo-
gy (Onler and Milstein, 1975) monoclonal antibodies 
have found an increasing number of applications and 
uses. The availability of monoclonal antibodies to tu 
mcwr associated antigens having a high degree of spe: 
rilricity has contributed to more extensive in vivo use 
of rachopnarmaceut3cals. It was soon obvious that pri 
or of their specific application in immunoscintigm4t)7 
a lot of immunocnemical work has to be done for each 
monoclonal antibody. It is important to remember that 
antibodies are sensitive biochemicals, subject to lames 
of the activity that is essential to their mode of ar 
ticm,namely the ability to bind specific antigen. - 

The purpose of this study were the development 
of immochemical procedures to obtain an adequate im 
mmozlobulin reagent from ascitic fluid from BALB/c 
mouse carrying the Anti-CEA 4C11 monoclonal antibody 

2a 
subclass,generously provided by Ludwig Institute 

-Brazil, and the conditions to radioiodination of puri 
fied IgG

2a' 

MATERIAL AND METHODS  

1.IMMOCHEMICAL PROCEDURES:  

Purification of IgG,  from ascitir fluid (Ey et  
4.19781. Ascite containial 4C11 monoclonal antibody 
111G2a subclass was adjusted to pH 8.0 and passaged 
through the Protein A-Sepharose column which was wash 
ed sequentially at pH 8.0 and pH 4.5. At pH 4.5 anaxits 

IliG2a were collected in 4-5-6 effluent fractions . 
le, fraction volume was 3.0m1. The optical density at 
'Quail was used to determine IgG 	concentrations mirg r4 2a „ 
the extinction coefficientcicm = '"'  

phate (SDS-PAGE). 
The SDS-PAGE was carried out in JO% gels by the 

method of Laemmli, 1970. 

2. RADIOIODINATION OF PURIFIED IgG
2a

(IODOGEN METHOD-
FRAKER AND SPECK, 1978). 

The advent of solid phase iodination aeents nas 
greatly expanded the range of gentle iodination tech 
niques available for iodination sensitive biological 
materials, such as monoclonal antibodies. 

The agentmostwidely used is the iodogen (1,3,4, 
6 tetrachloro 3a-6a diphenylglycoluril).Films of Io 
dogen (conveniently "plated" in the reaction tube) r; 
act rapidly in the solid phase with aqueous mistures 
of I- and proteins. Reaction tubes coated with 	the 
reagent can be prepared in advance and stored. 	This 
method is rapid, gentle, efficient, reproducible and 
can be accomplished in most radiopharmaceutical labo 
ratories. 

Iodogen iodination. Labelling of intact IgG2 
with 131-1 carried out using the Iodogen method. a 

To a reaction tube coated with 104g of Iodogen, 
the reagents were added as follows: 40u1 of 0,5M phos 
phate buffer pH 7.5; 1041 of 131-1 (2mCi) and 2041 
(374g) of IgG, . The reaction is usually processed in 
10 minutes anaafinished by the addition of 300;11 of 
0,05M phosphate buffer ph 7.5. 

Purification of iodinated IgG2  (Wane et al,  
1988). For the purification we utili2ed an anion 	ex 
change column prepared from lml plastic disposable sy. 
ringe with an analytical grade anion exchange 	resin 
Dowex 1X8, 100-200 mesh chloride form. The product ob 
tained from the iodination of IgG, was loaded 	onto 
the column. 	 `a 

The iodinated protein was eluted with 	0,125M 
phosphate buffer pH 7.5. 

The first lml of eluate (pure 131-I-IgG
2a ) was 

collected and stored. 

The miniature chromatographic system (Colombeti  
et al, 1976). This system was elaborated to determine 
the labelling efficiency of iodine into immunoglobulin 
and the radiochemical purity of the preparation. 

The miniaturized chromatographic procedures were 
performed using Whatmann 3MM paper (lcmx6,5cm) as suE 
port with three differents solvents: sodium chloride 
0,9%; trichloroacetic acid 10% and methanol 85%. 

The paper was spotted at lem from the bottom.The 
strips were placed in a vial containing approximately 
lml of each solvent . The chromatogram was developed 



for distance of 5cm s 10 minutes). 
The advantage of this method is that radiochro-

matographic systems are cnosen such that in one the 
ImPurities move with tne solvent front (R, = 0.8-1.0) 
while tne radiopnarmaceuticals remain neaa the origin 
(Rr .) 0.0-0.03) or vire-versa. This permits one to cut 
tha strips at Rf = 0.5 imidway) and to assay tne two 
segments. The activity of each portion was compared 
with the total radioaetivity of the strip. 

RESULTS  

1. IMMUNOCHEMICAL PROCEDURES  

Purification of IgG,  from ascitic fluid. At a 
roncentration of 1.4mg/ml'the OD,.(1 of the /ractions 
(4-5-6 pH 4.5) were: 3.00; 3.10 1N8 3.00 representing 
a concentration of 2.20: 2.20 and 2.14 mg/ml respec 
tively. 

Fragmentation of IgC
2a 

(Fraction 5). At a 	con 

rentration of 1.4mg/m1 the urd,01„, of the fractions (4'- 
5.-6' pH 8.0) were 0.228; 0.3brand 0.222 representing 
a F(ab.), fragments concentration of 0.163; 0.215 and 
0.159mg/rra respectively. 

The fina/ yield from purified IgG, to purified 
Flab.), fragments (fraction 5') was appgacimately 10% 
of the-starting material. 

The purified IgG_. and Flab".., fragment. 	were 
shown to be homogeneoul'with SDS-PAGE. 

RADIOIODINATION OF PURIFIED IgG23 

lodogen Method for radioiodination of IgG_ 	of za - 
fered reproducible iodination and showed to be easy to 
perform. Efficienty incorporation of iodine into mono 
clonal antibody 4C11 IgG„ was achieved by the lodoge-n 
Technique. The efficiencl(aof two labelling procedures 
expressed as the percentage of the total radioactivity 
incorporated into the intact IgG2 average 70%. 

Satisfactory specific activ?ty was obtained (av 
erage 45aCi/mg). 

Purification of iodinated purified IgG, . 	The 
radiochemical purity of IgC

2a 
was 913% for botg prepa 

rations. 

The miniature chromatographic system. All 	sol 
vents tested gave goon separation ano produced comp3 
rable values. 

The miniaturized cnromatography system provided 
a rapid and easy method to evaluate the labelling ef 
ficiency and radiochemical purity of 131-1 monocionai 
antibody preparation. 
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