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1. Intredunetion

Quantitatively o -antitrypsin {AT) is the most im-
portant protease inhibitor in the human seram {1]. It
can inhibit several proteases, but iis most important
phyziological role is the inkibition of plasmin, In- -«
creased incidence of puimonary emphysema [23 and
eertain types of liver cirrhosis 13] were reporied in
cases of inherited AT deficiency. Lntll recently the
major difficalty in the purifieatior. of AT was to sep-
arate it from albumin. In the pasi, several workers
have separated AT from albumin at arnund pH 4.9
but the former readily becomes denatured undeyr this
condition [4—7). Recvenily in this laboratory AT was
separated from albwmin by precipitation of the latter
with histene, followed by chromatography on DEAE-
celhulose [8]. As this 1echnique was rather involved,
it was desirable to find 2 simpler one. Coacanavalin
A Forms insoluhle complexes with polysaccharides
9, 10] and somes glycopre:sins {11). This paper 16
poris the application of concanavalin A 1o the separa-
tion of AT from albomin, bezed on the finding that
Sepharose-bound concanavalin A, when tested with
serpm, di bind o-globplins along witk other glyco-
proteins, bt did not bind atbumin 112].

2. Materials and metiiods

Con A-Sepharose ws purchased from Pharmyacia
Fire Chemicals, Thrice erystallized bovine s-ckymo-
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tryysin {EC 3.4.4.5% (ol 35144-5) and {wice crystal-
lized bovine trypsin (EC 3.4.4.9) (lo1 5] B) weis ob-
taincd from Worthingion Biochemical Ccrporation.
The commercial irypsin was furiker puriiied in this
labe rstory by chromatography on a carbozymethyd
ceihilose column. A riisera for Immunoslecirophoresis
wer : purchased {Tom ithe Hoschst Compeny.

Protein concentrations swere measured by the meth-
od of Lowry [13] and trypsin and chymstrypsin
wer? assayved with p-tosy!-i-arginine metiwlester and
n-benzoyl-1-tyrosine ethylester, respectively 114].
Anzlyticel electrophoresis un cellulose acetate mem-
brane was done in 2 Beckman Microzone instrument
in disthyl barbiturate bufiler, pH 8.6 for 30 min and
the membrane was stained with Poncean 8.

Immunoeelectrophoresis was also carried out 1 the
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Fig. 1. Chypmatography of partially porified AT on Con A-
Bepharose. AT {132 ml) was applied 1o the colamn a? the start-
inz point on the 2ndion graph. Afier the 2xheustion of the
sample the column was washed with 10 mM acatate dbuffer, pHl
5.8, centaining 0.2% Na(Cl and a1 the poing mdezied by the
arrow, 2intion was started with 30 mM cemethy! D {(Figiu-
zoside dissolved in the same madinm.
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Fig. 2. Electropherogram of fractions containing AT on cetlolose acelate membrane. 1, contzol; 2, human serum; 3, pool 3i{Nng 1);
4 pool 1 (fig. 1).

above buffer at 9.5 V/em, in 1.25% SeaKem agarose. portions of the freeze-dried maierial were subjected
The manning time was 1 hz. i electrophoresis in 7.5% polyacrylamide gel (315.8

Pieliminary purification of AT took place in two e’ X 1) em) in a Buchler “Posyprep” apparaius.
steps ]8]. Posled and dialyzed human serum {730 ml) After dialysis, the AT-containing fraction {132 ml,
was thromatographed on a Cellex D column {4 X 26 0.73 mg protein/ml) was chrematopraphed in 10 mM
cm) and the inhibitor-containing fractions were dia- acetate buffer, pH 5.8, containing 0.9% NaCl on a
Iyzes? and frecze-drisd. In the second stage, 200 mg Con A-Sepharose column (1 X 18 cm)at 4%,
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Fizg 3. Immunoglectrosherogram of fractions contaimmg AT. A, top well: 1.0 pl bttar scyum, boitom well contrel. B, top well:
pool I (fiz. 1); bottom well: pool 3 (fie. ¥). Sumple load- approx. 1.0 ag protein. excepi for serum. Middle trough (A and Bj- 30

phantx-humoen serim {rabbit).

3. Results and discussion

Affimiy chromatography of partally purified hu-
man AT on a fon A-Sepharcse column 18 shown in
fig. 1. The protein in pool 1 emerged only after a
fluzd volume of 60 ml pesed the column. As the total
bed volume was only 57 mi, pool 1 protein was 1e-
iarded to some exient by Con A-Sepharose, but even-
tually was recovered without appiying specific eluting
agent. The protein correspanding to pool 3 emerged
Jrom the column only after specific displacement with
a-methyl D {(H)-glucoside.

Efgctrophoretic examination of aliguots reveaied
that the partially purified AT {the control) consisted

of albumin and ay -globulin, pool 1 contained albumin
only and pool 3 contained ¢ -globulin onl y {fig. 2).

The complete separation of AT from ol-umin was
confirmed by immunocelectrophoresis (fig 3). The
posiiion and shape of the immunoprecipitation line of
the pool 3 protein corresponded 1o AT, and no preci-
prtation line indicative of albunun was visible in the
same ahiquot.

By immunoelec rophoretic enamination against
specific antisera, no albumin, aj-acid glycoproiein or
a;-ipoprotemn we e found in pool 3 protein (not shown).

According to the iigures in table 1, 45% of the in-
hibitor was recovered in pool 3 with a specific trypsin
inhibitory sotzncy of 0.40. The specific {rypsin inhi-
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Table 1
Chromatopraphy of partinlly purified oy -anifirypsino on con
A-Sepharosz: yield and specific imhibitiem.

Contrel  Popl 1 Ppol 3

Proiein
{myg/ fraction) 95.0 291 280
Epecific inhi bition”™
Trypsin 027 <Dl D40
x-Uhy molrypsin D.24 <001 D41
Yiaeld
Prosgin (3] . 10D 3.4 30.2
Inhibitory caprcity @ 100 0 45.0

" mg proteinase inhibiled per me inhibitor pretein,

** Calculated from the 1rvpsin inhibition values of the fractions.

bitory poitney of the seram wsed in this punification
was 0. 01%, thus the overall in the specific inhibition
of the progduct was over 22-fold.

Assuming thal 1 mole of protease s bouhd per
mple »f inhibilor and tsking the molecular weight of
AT as 54,000 [15, 16}, afier making concgtion for
# garboliydrate content of 12%, 1.0 mg AT protein
should inhibit .52 mg chy motrypsin and D42 mg
trypsin. In the ease of trypsin, the experimenta!l fig-
ure {table 1) agrees within a narrow limil with ihe
theoretieal fignre, but in the case of chymotrypsia, it
amounis e 30% of the theorstical value. Althongha
20% impurity in the irypsin used could sxplain this
difference, the possibility that AT may have a some-
what highe 7 inhibitory capacity 1o trypsin than {o
chymoirypsin, should not be overlooked,

The content of powl 2 vas not analyzed in this ex-
perimznt but eprresponding fractions in prior experi-
ments were electrophoretically indistingnishzatle from
*he cortent of pool 3. However, the specific inhibi-
tory poisncy of those fractions was only abount 40%
of that sorresponding 1o pool 3 protein. We tenia-
tively assume that the pool 2 proteins corzrespondsd
to partislly denaivred AT,

In a recent work, Myerowiiz el al., separared hu-
mamn and mouse AT from albumin by affinily chroma-
topraphy on a ¢olumn of Separose-bound anti-albu-
min #lebulin {17, 18]. The specifiz trypsin inhibitory
potency of the mouse AT after the last stage of puri-
ficati>n was 59% of the theoretical vzlue. The pre-
sent procedure Jor the separztion of AT from =lbu-
in i no less efficient than ‘hat of Mye;owitz et al.,
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ang it eliminates the need 1o prepare anti-albumin
globulin and to couple it with activated Sepharose.
An additional consideration is that while the proce-
dure of Myerowitz et al., can be used to remove al-
bumin only from the preparation, chromatography
on Con A-Sepharose will separate ali serum com-
ponents that do not react with Con A, from AT.
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