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transfer of immunological activity has been obtained, and the biochemical
characterization of TF has remained unclear so far.

A major concern in TF research has been the separation and purification of
antigen-specific TF. The most conventional isolation techniques applied
during the past years included size exclusion chromatography (Wilson et al.,
1978), precipitation and extraction of organics (Klesius and Fudenberg, 1977),
ion exchange chromatography (Foster et al., 1979) and thin layer chromato-
graphy (Wilson et al., 1981). However, these methods were relatively insensi-
tive, of low resolution power and sample-consuming so that TF could not be
well separated. Development of RP-HPLC technique has offered a new means
of excellent resolution and high sensitivity. As a result some partial success on
TF purification has been achieved (Burger er al., 1979; Paddock et al., 1979).

Subsequent finding of a specific interaction between TF and antigen
(Borkowsky and Lawrence, 1981; Burger er al., 1983) has further provided anew
possibility by utilizing the property of TF binding to antigen (Kirkpatrick et al.,
1985b). Using this method, we successfully isolated the HSV-1 specific TF
comgonents from spleen cells of HSV -1 immunized mice. Meanwhile, a modi-
fied °!Cr-LAI test was used as a reproducible in vitro assay for measuring the
antigen-specific activity of TF components (Huang et al., 1987). The results
showed that non-immunized mice which were injected by TF components
exhibiting by antigen-dependent effect in LAI elicited a cutaneous delayed
type hypersensitivity (DTH) to HSV-1 and protected them from challenge
with a lethal dose of HSV-1.

However, homogenous TF active material has not yet been obtained either
by RP-HPLC or affinity separation alone. Also the amount of starting TF
sample from mice was limited so that it was difficult to purify the TF, to deter-
mine its biochemical properties and apply the purified TF for treatment. Here
we report a two-step purification procedure including affinity chromatography
and RP-HPLC for isolation and purification of specific TF active component
from the HSV-1 immunized goat dialyzable leukocyte extract.

Materials and Methods

Preparation of the dialysate containing TF. Male hybrid goats aged 1 were used. All animals were
raised in our animals care facility. The goats were given the living HSV-1 strain SM44 by intra-
dermal inoculation, The virus was grown in BHK cells in medium 199. The HSV-1 immunized
goats exhibited marked DTH response to HSV-1 in skin test 4 weeks after immunization. The
dialysate (TF-HSV-1) was prepared from spleen and lymph node cells by conventional homoge-
nization and dialysis technique. Briefly, the splenic and lymph node cells were disrupted and the
material was then placed in dialysis bags with a 10 000 molecular weight (M. W.) exclusion size
and dialyzed against sterile distilled water at 4 °C for 48 hrs. The dialyzable materials were
concentrated by lyophylization and reconstituted in 0.9 % NaCl solution (NS) to obtain absor-
bance 8.0 at 260 nm (1 unit of TF) per 1 ml. After filtration through 0.22 um Millipore filters, the
dialysate was stored at ~20 °C. The control dialysate was prepared from spleen and lymph node
cells of unsensitized goats (TFn) in the same manner.
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Table 2. The antigen-specific LAI effect of TF-HSV-1

TF-HSV-1 TF-HSV-1 TF-HSV-1  TFn
Groups  HSV-l  “yww  upak TEHSVL ynsvia 4Hsva

1 -4.9* -5.5 -7.4 -4.5 16.0 -19.7
2 -0.4 -9.8 -49 5.1 24.1 -1.9
3 -39 -0.6 1.0 -2.7 13.0 0.2
4 -16.7 -15.3 32 -9.8 14.6 -18.6
5 -5.1 -0.4 -5.4 -11.0 14.6 -9.0
6 -0.9 -0.9 1.5 -3.6 179 1.6

Mean -5.3 -5.4 -2.0 -4.4 16.7 -19
SE 24 2.5 1.8 2.4 1.6 3.9

P value®?  <0.01 <0.01 <0.01 <0.01 <0.01

8) MV = Measles virus

® Compared with TF-HSV-1 + HSV-1 group; the difference between the rest groups was
not significant (P>>0.05) using two way variance analysis

* LAII per cent ‘

were used to demonstrate the TF specific activity in vitro. When leukocytes
obtained from nonimmunized mice were incubated with the TF preparations,
they became responsive to HSV-1 (the LAII obviously increased), but not to
control antigen from normal BHK cells and to measles virus antigen. Thus,

Table 3. The antigen-specific LAI effect of TFC

Groups TFC+BHK TFC+HSV-1
1 2.8* 24.2
2 -2.9 16.6
3 -8.5 18.5
4 7.2 21.6
5 -10.7 16.6
6 -8.8 18.8
Mean + SE -3.54+29 194112
P value® <0.01

9 By the analysis of variance with two way
* LAII per cent
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Reversed phase HPLC purification of HSV-1 specific TF components

TF components concentrated by affinity chromatography were then purified
by RP-HPLC. Three fractions of TF preparation were eluted from the C18
column (Fig. 2); which were collected, and their TF activity was evaluated by

SICr-LAI assay. As shown in Table 4, TF specific activity was found only in
fraction 2, but not in other fractions. Subsequently, the activity of the fraction 2
was compared with that of crude TF-HSV-1 (Table 5), showing that the final
purified TF component was enriched 10,000-fold. Since fraction 2 was eluted
from the RP-HPLC column within 6 min its hydrophilicity was also demon-
strated.

The purity and isoelectric point (PI) of fraction 2 with TF specific acitivity
were further determined by isoelectric focusing (IEF). The sample was
analyzed on a thin layer of polyacrylamide gel with pH range of 3.5 - 5.5. When
focusing was completed, the pH gradient of the gel was determined by the

Table 4. Antigenic specific LAI effect produced by the fraction obtained from RP-HPLC of TFC

Fractions Antigen LAII %%
Fraction 1 HSV-1 . 13+ 1.4
Fraction 2 HSV-1 179+ 1.4
Fraction 3 HSV-1 1.9+ 0.7
None HSV-1 33416

% Values shown are Means + SE from 4 independent experiments by two way analysis of
variance. Fraction 2 compared with other fractions (P<0.01); the difference between other frac-
tions no significant (P>0.05).
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