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BIKEN JouRN, u.
Preliminary R"rinri

Recently, Youngner and Runinstein (1962) have isolated two hemagglutinins
from chorioallantoic membrane suspensions (supernatant at 2,600 rpm) of em-
bryonated eggs infected with vaccinia virus; one \\, as ITeat stable and virus s ecific
and the other was heat labile and corresponded with the normal tissue agglutinin
present in uninfected membrane suspensions (supernatant at 2,600 rpm) .

The present papa. deals with two hemaoglutinins obtained from mouse
fibrohlast L cells treated with trypsin and not infected by \, irus; a heat labile one
in the supernatant at 3,000 rpm (SU fraction) and a ITeat stable one in the
sediment at 3,000 rpm (SE fraction). Studies were made on the relation
bet\\, een the two ITemagglutinins from uninfectcd cclls treated witlt trypsin and
from cells infected by HA+ virus.

Two types of the IHD strain of vaccinia virus \\, CTe used. One produced
hemaggiutinin and the other. dicl not (Fuji0,1962). Viral samples \\, CTe obtaincd
I)y freezing and thawing infected L cclls and centrifuginu thc resulting mixture at
3,000 rpm for 10 minutes to remove cellular debris. Supcrnatants \\, CTC pre Jarcd
containing 5.0xlO' Tcl05n virus per. in1, containin0 80 HA tinits of hemauolu-
tinin in HA '- virus-infected samples and \vlTicl} were free of demonstratablc
hemagglutinin in HA- virus-infected samples. Supernatants were obtained from
L cells infected with either. HA-; or HA- virus. These whiclL incubatecl with

0.5 per cent trypsin at 37'C for one hour and then soybean trypsin inhibitor \\, as
added to stop the trypsin activity. These super natants \\, ere then found to ITavc
1280 HA units. Thus, the I\eruagglutinating activity had increased. It is interest-
ing that hemagglutinin was produced from ITot only HA+ virus-infected cells nut
also from HA- virus-infected cells after these cells ITad lieen treated \\, ith tr , sin.
The activity of tl\c hemagglutiiiin produced by treatment with trypsin \\. as reduced
when the solution was heated at 56'0 for 60 minutes but the activity, of the ITe-
in agglutinin produced by HA+- virus infection \\, as unaffected by heat treatment.
The hemagglutinin produced IJy trypsin treatment was identical in its behavior willt
the 30 cream fraction described I)y Youngner and Rubiiistein (1962).

Immediately after centriftigation no ITemagglutinating activity \\, as detected in
the supernatant at 3,000 rpin (SU fraction) of uninfected L cells which ITad not
been treated \\, ith trypsin. \Vhei} this fraction was incubated willt 0.5 er cent
trypsin solution at 37'C for one hour, hemagglutinating activity it, as detectable
When the sediment at 3,000 rpm (SE fraction) from uninfected L cells was incubat-
ed with trypsin, lis ITemagglutinating activity increased to a higher level than that
of the SU fraction. This suggests that hemagglutinins present in the orbinal L
cells in an inactive form might lie activated by trypsin. The activated hemagrrlu-
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tinin of the SU fraction was mactivated by heating at 56'C, whereas that of the SE
fraction was heat stable. These results are shown in Table I.

Table I. Hemagglufinafing Activity of Various Fractions from L Cells

infected and not Infecled by Vaccinia Virus

Hemoggluiinin from

SU fraction Irom HA'
Virus in Iecled cells

SU fraction from HA'
virus infected cells

SU fraction from HA~
virus in Iecled cells

SU fraction from
uninf ecied cells

SE fraction Irom
unin{ecled cells

Phosphate buffered
vine (pH 7.2)

In Iecliviiy
liter/in I*

5. 0 X I 07

5. 0 X I 07

5. 0 x I 07

* Titration of infectiyiiy was carried out in L cells by the 50 per cent end point method ITCIDsol
** Mixtures of 0.5 inI of each fiociion and 0.5 inI o11quots of trypsin solution were incubated

o1 37'C for one hour before HA titration

*** Healed o1 56'C

Bel ore trypsin
treatme nl

80

The activity of these hemaggltuinins was detectable with only certain fowl red
blood cells, which were susceptible to hemagglutinin from L cells infected by HA+

These hemagglutinins agglutinated mouse red blood cells, but not rabbit
and human red blood cells. The correspondence in susceptibility not only between
different species but also between different individuals within a species is probably
due to the presence of a simillar molecular structure which responsible for the
union of the agglutinins with the red cell surface, irrespective of whether the hemag-
glutinins are obtained by trypsin or by HA+ virus infection.

Inhibition tests were carried out with antiserum to study the relation between
the hemagglutinins obtained from uninfected cells treated with trypsin and from
cells infected by HA+ virus. The activity of the two kinds of hemagglutinins
obtained from uninfected cells treated with trypsin was strongly inhibited by
normal rabbit serum and HA+ and HA- virus immune rabbit sera. Probably
this inhibition of hemagglutination was non-specific since the agglutination by the
two kinds of hemagglutinins from uninfected cells treated with trypsin was coin-
PIetely inhibited by normal mammalian sera (bovine or mouse) and egg albumin.
In contrast, the activity of hemagglutinin obtained from cells infected by HA+
virus was inhibited by HA' virus immune rabbit serum but not by HA- virus
immune rabbit serum or normal rabbit serum. However, the hemagglutinating

After trypsin
treatment**

80

HA uniis

virus.

<10

<10

Heal treatment oiler

trypsin treatment***
30 min 60 min

1280

<10

1280

\10

80

1280

80

2560

80

80

<10
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activity of the HA+ virus infected supernatant after heating at 56'C for 30 minutes
was stronrrly inhibited by HA+ and HA- virus immune sera and normal rabbit
serum (Table 2). These facts indicate that the two kinds of hemagglutinins
obtained from uninfected cells treated with trypsin are non-specific and the hemag-
o1utainin obtained from cells infected with HA+ virus is virus-specific.

Table 2. HI Titers of HA' and HA~ Vaccinia Virus Immune Rabbit Sera and Normal Rabbit

Serum against Various of Uninfected and Infeded L Cells

Hl tiler against 10 HA uniis of various fractions
IHl units/in 11

HA' virus immune HA~ virus immune

rabbit serum robii serum

Cells

Uninf ecled cells SU I rociion*

SE fraction*

HA' virus in Ie- SU I roclion

cled cells SU I roclion**

* Treated with trypsin
** Healed o1 56'C for 30 minutes

Froclion

The two kinds of hemagglutinin from uninfected cells treated with trypsin and
from cells infected by HA+ virus were unaffected by twenty-four hours dialysis
against phosphate buffered saline (pH 7.2) . They were soluble in ether and
chloroform, mactivated at below pH 5.5 and precipitated in 50 per cent ammonium
sulfate solution. These facts suggest that these hemagglutinins are "lipoproteins .
The serological specificity of the hemagglutinins obtained from cells infected IJy
HA+ virus, their inactivation of the hemagglutinins by heat and at below pH
5.5, and their precipitation by half saturated ammonium sulfate all suggest that
the protein component is rather labile.
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