
Vol. 114, No. 1, 1983 BIOCHEMICAL AND BIOPHYSICAL RESEARCH COMMUNICATIONS 
July 18, 1983 Pages 230-233 

1251-ANTI-INSULIN RECEPTOR FAB IS INTERNALIZED 
BY CULTURED HUMAN LYMPHOCYTES 

Masato Kasugal, Jean-Louis Carpentier', Emmanuel Van Obberghenl, 

Lelio Orci* and Phillip Garden' 

'Diabetes Branch, National Institute of Arthritis, Diabetes, and Digestive 
and Kidney Diseases, National Institutes of Health, Bethesda, MD 20205 
2 Institute of Histology and Embryology, University of Geneva School of 

Medicine, Geneva, Switzerland 

Received June 3, 1983 

Summary: When 125 I-anti-insulin receptor Fab components are prepared from 
serum IgG, this univalent material binds to the surface of cultured human 
lymphocytes and is subsequently intf$T alized by the cell in an identical 
fashion to the divalent IgG and to I-insulin itself. 

Spontaneous autoantibodies against the insulin receptor occur in a 

rare group of patients who exhibit hypoglycemia, hyperglycemia, or both. 

When these anti-insulin receptor antibodies (anti-R-Ab) are partially purified 

and iodinated they bind to insulin receptors of cultural human lymphocytes 

in a competitive fashion (1). Further, these divalent immunoglobulins are 

internalized by cultured human lymphocytes in a manner similar to insulin 

itself (2). 

The monovalent Fab component of the anti-R-Ab also binds to the insulin 

receptor but, unlike the divalent molecule which exhibits insulin-like biologic 

effects, the Fab component is biologically inactive (3). 

Since monovalent IgG (4) and IgE (5) molecules are not usually inter- 

nalized by cells, we wished to determine whether the monovalent anti-R-Ab 

Fab component behaves like insulin and the divalent anti-R-Ab with respect 

to internalization. 

MATERIALS AND METHODS 
Cell Culture: Cultured human lymphocytes of the IM-9 cell line were 

used for all experiments. Cells vere grown and used as previously described (2). 
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Preparation of Antireceptor 125 I-Fab: Antireceptor IgG was purified from 
;erum of patient B-2 by acid elution from protein-A Sepharose and mono- 

-receptor Fab prepared and iodinated as previously described (6). valen;h~fJ5 
I-Fab 

lymphocytes. 
is then further purified by cytoadsor&on to cultured human 

Binding and internalization of the final I-Fab preparation to 
IM-9 lymphocytes is completely inhibited by an excess of unlabeled insulin. 

Incubation and Morphologic Evaluation: Incubation buffer and conditions 
were exactly as previously dfls ribed for antireceptor IgG (2). Following 
appropriate incubation with I-Fab at the temperature specified, cells were 
fixed, processed for electron microscopy and prepared for autoradiography (2). 

RESULTS AND DISCUSSION 

When 125 I-anti R-Fab is incubated with cultured human lymphocytes of the 

IM-9 line, the ligand, at early times of incubation, localizes primarily to 

the cell surface as determined by quantitative EM autoradiography (Figure 1). 

When the incubation is continued for 60 to 120 minutes at 37'C, the labeled 

material is internalized to a small but consistent extent (Figure 1 and Table I). 
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Figure 1. Grain Distribution Histogram 125 I-anti-receptor Fab. 
Approximately 150 developed autoradiographic grains are 
photographed for each time point shown here and in Table I. 
The percentage of total grains (vertical axis) is plotted 
as a function of the distance of the grain center from the 
0 point or plasma membrane (horizontal axis). The spreading 
of grains to the right and decreasf2yver the plasma membrane 
represents internalization of the I-labeled ligand. For 
further details see reference 2. 

231 



Vol. 114, No. 1, 1983 BIOCHEMICAL AND BIOPHYSICAL RESEARCH COMMUNICATIONS 

Table I = Percentage of labeled material 
internalized by N-9 lymphocytes 

125 I-AX'&** 125 I-insulin+ 

Expt.-1 Expt.-2 

5 minutes* 0 0 0 0 

30 minutes 1.8 5.0 1.2 2.1 

60 minutes 6.2 9.4 3.2 

120 minutes 18.0 18.8 10.4 10.0 

180 minutes 16.8 17.3 

* = To calculate % translocation, the 5 minute time point was used as control. 
For each time point the % translocation is, therefore, the percent gains 
beyond 250 nm minus the percentage of gains beyond 250 nm for the 5 minute 
incubation 

** = Results reported in this column are derived from reference 2 and are the 
mean of two separate experiments 

+ - Results derived from references 7,8 

The degree of internalization of the 125 I-anti-R-Fab is similar to that pre- 

viously observed for the divalent 125 I-anti-R-Ab and for 125 I-insulin itself. 

This study demonstrates directly that 125 I-anti-R Fab is internalized by 

cultured human lymphocytes in a manner analogous to the internalization of the 

divalent 125 I-anti-R-Ab (2) and to 1251-insulin itself (7,8). 

Though in special cases Fab components of IgG that bind to receptors other 

than hormone receptors may be internalized (9), this is not usually the case 

(4). Further, Fab components of IgE are not internalized under similar 

conditions (5). 

Thus, in the case of polypeptide hormone receptors, univalent ligands 

that bind to the receptors such as the hormone per se and the biologically 

inactive Fab component are processed in a similar fashion. This is con- 

sistent with the notion that internalization provides a mechanism for clearing 

a ligand from the cell surface for delivery to an intracellular degradation 

site and that this process is likely unrelated to the mechanism that transduces 

a biologic signal from the hormone receptor complex. 
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