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It was found by Lmmunoelec~rophoresis L~a~ @-fetopro~eln is elutexl from a chromatographlg column 
with Sephadex G-200 in the interraed~a~e zone between the iSS and 7S peaks, and.in its molecular we~gh~ it 
thus occupies an inIermediate position behveen these c lasses  of proteins. These findings, together with the 
localization of ~-fetoprotein~ in ~hefi~ -globulin zone suggests tha-t ~-fetoprotetu is related to two c lasses  of 
~ewly discovered immuaog!ob~in.s:. ~he 1IS immunoglobtdln of the col~strum a~l ~E. 

In previous investigations I discovered a new ~9~ -globulin component in the blood serum of newborn 
in~an~ and attempted to define R phys:eochem:eally [ I-4]., 

With the appearance of a new me'-hod o: chroma[ography of pro:eins on columns packed with gel gran- 
ules on the principle of the "molecular .s:eve; durin,~ rece~:~ years  | t  h~s become possible to separate  pro-  
teins with very similar properties and incapab!e of sepaea~bn elee~rophoret~cally [5, 7, 8, 12-15, 17].and 
to ob~tu a definite idea of the molecular weight ~f a protein |1~] even before it has been purified from 
accompanyiny, compoae:~ .  

Havlnz regarded these f s e~ .  ]a She present tnvesH~flon I s~ud!ed ~ e b e h a v i o r  of  fl-,feteprotein during 
ehroma%o~raphy on a column wi~  Sep:~ade~ G-,%~9o 
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Pig. I. Outflow chroma~o- 
graph:c e~r~e of ez.:~er~me~.t 
to fracdona~e neo~21 severn 
o~ ~p}mdex G-2~O voh:ma. 

sa~p~es Nos. g-~, ~n~ 7S 
peak ~oi~ ~ar~i:~ No, lO 
subscqaen~y ~v:~h a m~: : :~ :~  

EXPERIMENTAL METHOD 

HeonaL~ bloc4 flowln~ freely from the placenta] end of the umb!l!~a~ 
cord was e~Hee~ad. A m~ure of se~ from several truants ~as dialyze~ 
a~alna% a bu/~.~er, In which ~:e w-hole ch~oma~aphlc proced~r~ ~as s~:b- 
saq~e~%tl.y carried eu~ and applied in a vo~uyn~ of 0.5 ml to a column %~':~ 
Se~bmdex G-~Og. The d~men=ion~ 0I Lhe. co~un~ were ~0 • SOO mrs. T~ 
celumn of b~fer ~bove d~e ~op ~eve~ of 8ephadex ~nule~ m~asured 140 
ram, Both for suspens:on of ~he SCp~mdex and for ~luflo~ (Le., as chrom~- 
~a~hle d~:e~oper) 8.05 .~ ve~ona: barley., pH 8.5, w!d~ add!/lon o~ NnC~ 
~.p ~o 0.5 Zl ~'as used. Ch~o~ato~n~hy continued fr ~. Dur:~ this 

tor~ ~-pward} a~ ~u%~a~ed by Porat:.~ [ 15~ was also ~es~ed, Th:~ var:a~ 

a:d th:s r :::e e~?::r::~::cnt~:: p:~oeed ",~e, W~ found r ~o:~ 

........ ~ -~:~.: ~ ~ ~.~ii ~i~:~ -!~,.~ ~.~i~.i ::~ ~;i~:~.~::~ ~:~ ::~ ~!~,~i~ o~ C~::,~.< ::~ ~ ~ ~~.~ ~ ~.~'~,~ ....... ~'~r~ ~:'=" :~'~ L ~I!r''~I~v 
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Fig. 2. ElectrophoreMs of samples obtained from column (Fig. I). 
Elcetrophoresls of sere of newborn infants (N) and adtdL~ {A). 
Imrgo wells were then cut out and the test �9 samples from the eel-- 
umn poured into them. The numbers denote the serial  n ~ b e r ~  
of the samples. ~3 indicates the line of fl-fe~oprob~in. 

fraction was dialyzed, concentratedby lyophilizatlon,.dissolved in the minimal volume (usuaLly 0.~ ml} c~ 
0.0 5 M veronal buffer, pH 8.5, and tested for the presence of/3-feb~prote:n as described previou~ly |4 | .  "~ae 
�9 antlsermn against #-fetoproteln was similar to tha~ used in o~v previous Investfgal:ons [ I~ 3, 4]. 

To detect hemoglobin and hemab.na~bumia after etectrophores|s,  a saturated solut~ou of:benztdlno mt 
37" in 20~ acetic arid with the add It:on 2-4 drops Hie] was ~ 

EXPERIMENTAL RESULTS 

A typlca: ou~low c.hromatograpMe ct~ve ]s i~lustrat~ lu Fig. I, Zone I$S was eluded from ~o c~- 
urnn in samples Nos. 7-9, and thl~ was follm~'ed ~ a sharp rise with a ma.~mum la sample No. 13, co~e~-- 
pending to the 7S peak. At the ead of Gals zone~ Lhe zones o~ a!bm~:n and hemoglobin appeared, To de~e~ 
the latter, and a~so to fix the po~n~ o~ elu~ion offl-fet~proteln re]atlve to some more defln~te eh~n:a:ogTa~ 
phie fraction for reference, |n addP..:o~ to d~e sample for chroma~.oZrnph:c �9 separation, hemo~!obla %,.~as a~ 
applied to the column, Slues the serum for fraeHonaflon was neon~.~l and was pracdeaHg fre~ from h~p~- 
globln, ea.~able of hlnd~rtg hem0glob:n , a reacHon o~ transhemadon ~ok place w:Lh ~ho for~na~on e~ }'ze~'~:~ ~' 
t:nalb~m~n. Hence, besides ~hc ~es~ f:'ae',:ons~ ~;'~.vo re~erenc~ subs~uces m~Zrn.~-ed ::o~g ~e co%~mn: ~e~n~- 
tinalbumln and an ex~6ss of unreac~.~d hem~ZIob|n. These are ve~'  conven~en ~. ~abe~s, first, because ~he~ 
are fairly specfflc, and sc~ond~ because I% is unnecessary t o  conee~:Ira~e the dilute so:u~len.2, s~eh a~ ~zhe 
samples eluted from the column, ~o de~.cc~ ~hem, and 0.0~ m] of ma%erlal is su/fle]ent for eleclrophor~si~ 
[n agmr and for sL~:n:ng w!~h ~ho L-~Z::~h~ r~eaL 

The hemoglobin s~a|na were ~os t  t#.ease :n samples Nos. i~ and I~. Hema~nalbumlu moved s~i~h'/y 
toward ~e high-mo:~c:iar-we|gh~ region, o~erlapph~g lhe h~moglob:n zone 0nax~ma~ denMb] |a samp',a~ 
Nos. 14 and 15). 

During tes~ for ~ae presence of ~-fetcpro*~:n usln~ a~ocffle antiserum {File 2), the fl-fe~pro!~ 
fraction was mos~ marked [n sar~i~le N~. !I, legated at the ve~] be2h~tng of See 7S p:oa~ and sc::ar~L:d 
from the m~'~::nsm o~ g ~  pea:< bg ~':,'v "emp:y" Ureo Zron: ~-fe~op~:ein) samp~e~. The ~9S pea:: a~=o :~a~ 
free f:~om/~-feloPrr,~eim l:eece~ du:oL~:g ~:ract]on~:t~.a ba~vd on ::nob.~cu~ar, we:5::~, ~-fo~opro~e:n lay ~ e~ 
in~ermcd:a.~ r~g:cn {:scapular we:5:~ h:-gher ~hau ::::~ 0~30 bet o~n:::derably lo~,~'~r ~han ~00 0~30), :n a~rc:?- 
meat with ~:e re~:t:~ of o.:~r earl)" ia":oa:%ig:.::o::=~ o :g :e  Ee::avtor o: fl-f~.:.c~:o~eD~ during Men,top:terra::  ::::~ 
a molec:a~ar ate.re by Smi:h:ea' med>ad a~d ~:n .sed::ue::,~a{:~: e ~ e r : m e ~  on an u::.eaeentrii~ i~ a :~e~oae 
gradient. :I rr ~2 coreD:clod grow, d>~ rea:.a:{a o: ~ho e:~.'er:mea,'.~, under d:ie..c=~=:oa and ~he pealHen og 
-fetopro*.e:a ia .~::e ~r~:o::::~a:a z..~:ae {::a~ ~-:e~op~~e:r: bc!::~:k~: io ~ho cIa=~ of Im~::unog~obul:na, ~.:~r~ :~ 

�9 [9]. A~ Immumg:o:a::i:u :gg { lO l'l::a >re:: ~'or wit:: :::e ::o::i.i::y og ~a-glo~,aiia a:::: a =~din:ea~:,lve: c~e:a-" 
t~n~ of a~:u*, 88, f:ef~?~adng t,::.e :::::::::::::::::::::::::::: ia ~::erg,:e ~:,~:::ena, :n ad~::ict~, a d:s~inc~i':.e, .::-u::::':>o ~, 
glOb:i:.:: ha: bo,c-:~ d:::covered h: c:l~s%r:aan, also vAK-~ aa :~t::~::u~d::::e ~o:ec:a:~r wo:~:~ (11S} and :,%i: ~;3 
mabiility ~f~a-~C:? :v<::a ~ ~a* 
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