INVESTIGATION OF B-FETOPROTEIN
BY CHROMATOGRAPHY ON SEPHADEX
G-200 DEXTRAN GEL
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It was found by immunoelectrophoresis that f-fetcprotein is eluted from a chromatographic column
with Sephadex G-200 in the intermediate zone belween the 185 and 78 peaks, and-in its molecular weight it
thus occupies an intermediate position between theca classes of proteins. These findings, together with the
localization of B -fetoproteins in thefy -glohulin zone suggests that # -fetoprotein is related to two clasges of
newly discovered immunoglobulins: the 118 immunoglobulin of the colustrum and IgE.
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In previous investigations I discovered 2 new B3 -globulin component in the blocd serum of newborn
{nfants and attempted to define it physicochemically {1-4).

With the appearance of a new method of chromatography of proteins on columns packed with gel gran-
ules on the principle of the "molecular slave’, during recent years it has become possible to Separale pro-
teins with very similar properties and Incapable of separation el lectrophoretically {5, 7, 8, 12-15, 17} .and
to obtain a definite idea of the molecular weight of a protein [16] even before it has been purified from
accompanying componenis.

Having regarded these facts.in the present investigation I studied the behavior of B-fotoprotein during
chromalography on a column with ernaaﬁe:& G-£39,

EXPERIMENTAL METHOD

a3t wi
A Neonatal blood flowing freely from the placental end of the umbilical
| & cord was collested, A mhum of sera from several Infants was dialyzed
e . againat a buffer, In which the whole chromalographic procedure was sub~
, ai szquently careied oud, and zoplied in 8 volume o1 0.5 ml to a column with
&ir ! Sephadex G-200. The dimensions of the column were 20 x 300 mm. The
f eclumn of bulfer above the top level of Sephadex granules measured 140
. P mm, Bolh for suspenslon of the Sephadsx and {or elullon {i.2., as chroma-
s s B 54 tographic develope r} 6.05 M veronal buller, pil 8.5, with addition of NaCl
Fig. 1. Outflow chromato- up 10 5.5 M was used. Chromatography continued for3.5 h. Duaring thia
graphic curve of experiment  peripd 13 s2zeples {each of § 1ml) were collected,
to fractionale neonatal serum .

A variant of chromategraphy with refiux of the buffer (fIrom the bot-
tomm upiward) as sugzes eﬂ by Poralh {151 was also tested, This variant
demands the use of 2 pooumatie gate” in the vrper part of the c@?;umm
- eonsiziiny of an Inllated 8 2:}‘ per through which the cutflow tube pazses,
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Fig. 2. Electrophoresis of samples obtained from column {Fig, 1),
Electrophoresis of sera of newborn infants (N) and adults {A).
Large wells were then cut out and the test samples from the col~
umn poured into them. The numbers denote the serial numbers

of the samples. [ indicates the line of g-fetoprotein.

fraction was dialyzed, concentrated by lyophilization, dissolved In the minimal volume {usually 0.3 mij of
0.05 M veronal buffer, pH8.5, and tested for the presence of g-fetoproteln as deseribed previously (4]
-antiserum against f-fetoproteln was similar to that used in ocur previcus investigations [1, 3, 4},

To detect hemog’iobin and hematinalbumin after electrophoresis, a saturated solution of. benzidine at
37° in 20% acetic acid with the addition 2-4 drops H;O; was used,

EXPERIMENTAL RESULTS

A typlcal culflow shrcmaiogmpﬁic curve Is {llustrated In Fig. 1. Zone 198 waas eluled {rom the col~
umn in samples Nos. 7-9, and this was follewad by a sharp rise with 2 maximum in sample Ko. 13, corres-
ponding to the 78 peak. Al the cod of this zona, the zones of albumin and hemoglobia appeared. To detsct
the latter, and alse to fix the point of clution of S-fotoprotein relative to some more delinlte chromalogra~
phic fraction for reference, in addition to the sample for chromatographic sc,ﬂmtﬁan, hemoglobla was alée
applied to the column, Since the serum for fractionation was neonatal and was practically free from haple-
globin, capable of binding hemoglobln, a reaction of transhemation tock place with the formatlon of hemae
tinalbumin. Henee, besides the test {ractlions, two reference subslances m&gﬂ ed along the column: hema-
tinalbumin and an excess of unreacied hemsglobin, These are very convenlent labels, first, beeause they
are falrly specifie, and sccond, because 1t is unnecessary to concentrate the mamvseiaﬁws@, such a3 the
samples eluted from the column, to dotoet them, and 0,02 mi of material {s sulliclent for electrophoresis
in agar and for stalning with the benziding reagent.

The hemoglobin stains were most Intense in samples Nos. 15 and 18, Hematinalbumis moved siig?z%y
toward the high~-molecular-weight region, overlapping the hemoglebin zone {maximal densily In samples
Nea, 14 and 153,

During tests for the presence of S-letonroleln using spoeifle antiserum {Fiz. 2), the f-fetonrolsia
fraction was mest marked In samble No, 11, located at the very bozinnlag of the 78 peal, and separated
from the maximum of this peak by bee "ompiy® Uree from J-fetoprolein) ssmplea. ’?&»@ 188 penk alse was
free from fé—fﬂtmrméim fence, during Iractionation b;w of on molegular welohy, 5"“?@?2’*??@%&3%& fzy Inan
intermediate region (molecular welzht Migher than 107 000 but considerably lower than 9490 20603, faax
ment with the results of our carly lavestizations of the behavicr of S-Ietonroteln during slestroniiorest
a moleculsy sleve by Smithies' meothod m:*aﬁ in zedimenlation vxzzer%mfmi on an ultracenirifuge in 3 sucrose
gradient. I may be goneluded from the vosults i and the "‘QEH ton of
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