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Abstract:
for gene therapy, the full-length IFN-Yc¢DNA containing signal peptide was amplified by PCR, and then
cloned into the pUC18. Afier screening, the fragment from the posiiive clone was then subcloned into pwpl9.
Afier the correct recombinant was identified by digestion with Sacl and BamHI it was transfecied into lympho-
cyte cell line H9 mediaied by calcium phosphaie, and the expression of IFN-¥ was detecied by RT-PCR and
ELISA . The result showed that the IFN-yY were expressed in the H9 cells transfected with pwp/IFN-7 . The so
consirucied recombinant plasmid pwpl9/IFN-¥ containing the full-length IFN-¥ gene was expressed in mam-
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INTRODUCTION

An Adeno-associated virusC AAV) particle is
composed of three structural proteins and a lin-
ear, single-stranded DNA (ssDNA)D genome of
approximaiely 4.7 kb. AAV is a defective hu-
man parvovirus that normally replicates produc-
tively only in the presence of helper functions
provided by a co-infecting adenovirus or herpes-
virus. AAV has not so far been implicated as the
etiologic agent of any disease; and the viral
DNA integrates into chromosome 19 at a site pre-
viously localized to position q13. 3-qter( Samuls-
ki et al., 1989). So the site-specific integration
of an AAV provirus has no apparent affect on
cell growth, morphology, or differentiation.
These properties of AAV suggested that it could
be useful as a gene iransfer vector; so a recom-
binant plasmid constructed to facilitate genetic
analysis of the virus and the introduction of exog-
enous genes into a variety of cells ( Cottard et
al., 2000, Bjorklund et al., 2000 .

Human inierferon-y CIFN-7¥ ) has some bio-
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logical activities such as anti-virus, anii-tumor
and anii-liver fibrosis. IFN-¥ expressed in eu-
karyotic cell by the method of gene therapy may
make up for the disadvantages of clinical appli-
cation of IFN-7 expressed in prokaryotic cell.
In this work, we constructed and identified a
recombinani plasmid pwpl19/ IFN-7 .

MATERIALS AND METHODS

Plasmids, bacterial strains and cells

pwpl9 contain inverted terminal repeats of
AAV and can be expressed in eukaryoiic cells
(Nahreini et al.>1993). They were provided by
the Arkansas University for Medical Sciences and
the John L. Mecllellan VA Medical Center.

pGEM-1/IFN-y plasmid containing signal
peptide served as a PCR template of the full-
length TFN-y CDNA provided by the Academy of
Military Medical Sciences.

pUC18 plasmid was purchased from Roche
Diagnostics Lid. (Sambrok et al., 1989)



446

ZHU Haihong, CHEN Zhi et al.

Plasmids mentioned above were amplified in
E . coli strain DH5a.

H9 cells make up an immortalized human
lymphocyte line.
c¢DNA synthesis

pGEM-1/1FN-7y plasmid was prepared from
E. coli strain DH5a by the alkaline method( Sam-
brok et al., 1989). Then after 1: 1000 dilution,
the plasmid was used as PCR templaie. The up-
stream primer and downstream primer used were
5'-GCA TGA AAT ATA CAA GTT ATA TCT
TGG-3',5'-ATT TAC TGG GAT GCT CTT CGA
CCT C-3'; respectively( Devos. et al., 1982).
To 50 pl solutions 5 pl. of 10 x PCR Buffer; 3
L of S0mmol / L MgCly» 2.5 pul. of 1% W-1,
4 pl. of dNTPs(2 mmol/L); 1 pl. of upstream
primer (20 pmol), 1 pl. of downstream primer
(20 pmol), 23.5 ul. of H,0O, 10 pl. of dena-
tured template> and 1U Taq DNA polymerase
(Gibco BRL) were added. After PCR through
35 cycles (94 °C for 1 minute> 55 °C for 40 sec-
onds> 72 °C for 40 seconds), the PCR products
were detected by 1.5% agarose gel containing

0.5 pg/ml. EB.

Cloning of the IFN- 7Y gene

Via T-A cloning, the PCR product was ligat-
ed with pUCI18 vector digesied beforehand by
Smal and had thymine added to its 3'end. After
screening on LB agar plate containing ampicillin/
X-gal/TPTG in JM109, the recombinants were
identified. Then the positive colonies containing
the IFN-ygene were verified by PCR and restric-
tion analysis with Sacl and BamHI. One of them
with correct inserting direction was further ob-
tained by digestion with Xbal and Mval .

The recombinant plasmid pwpl9/IFN-Y was
then construcied by insertion of IFN-yinto the
Sacl and BamHI site of pwpl9. After screening
PCR and digestion
with Sacl and BamHI, the positive recombinant

by ampicilline resistance
was proved correct. The cloning strategy is
shown in Figl.

Transfection
HO9 cells were cultured with RPMI1640 con-

taining 10% fetal calf serum. Large-scale pre-
pared pwpl9/IFN-7 recombinant was transfected
into H9 cell mediated by calcium phosphate co-
precipitation. Cells transfecied with pwpl9 vec-
tor> cultured

PCR amplified JF'N-

A Digest with smal
add T at 3 end
T—Iq T

T-A cloning
Bam HI
IFN Bam HI
Sac | Sac |

Diigest with Sac 1 and Bam 111

[FN-
’_Dlgesl with Sac 1 and Bam (1]

lligalion

wplo Bam HI
IFN IFN
Sac |

Fig.1 Strategy for cloning recombinant
pwpl9/IFN-y

with calcium phosphate without plasmid > and
cultured without any manipulations served as
conirols. Sixty hours after transfection, the su-
pernaitants of culiures were collected and the
cells were harvested after washing twice with

PBS.
Expression of IFN-y

The total RNA, and protein were successive-
ly extracted with Trizol Reagent ( Gibco BRL,
U.S.AD.

After digestion with DNasel ( RNase free),
the total RNA from the cells were utilized for
RT-PCR> using the oligo dT;5(20 pmol), 5 ulL
of 5 x first strand buffer, 2 pl. of 100 mmol/L
DTT> 2 ul. of 2 mmol/LL dNTPs> 100 u Super-
Seript II RTCGibco BRL) 5 pul. of sample RNA
(pretreated in 70 °C bath for 10 minutes and
then chilled on ice) . The mixture was incubated
at 37 °C for 1 hour. The RNA-DNA hybrid was
used for PCR amplification using the primer
mentioned above and the same procedure.

The supernatants of cell culiures and the
proteins extracted from cells were measured for

IFN-r using ELISA kit (Genzyme, U.S.A)D.
RESULTS

cDNA synthesis:
Afier PCR reaction, the 504 bp DNA band
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(Fig. 2) was detected from plasmid pGEM-1/
IFN-7 by the agarose gel.
Cloning of the IFN-y gene:

After ampicillin and PCR screenings the cor-
rect recombinant pwpl9/1FN-ywas identified by
digestion with Sacl and BamHI. The fragment
was 504bp in length.

Expression of IFN-7:

After transfection. the 504 bp DNA band
was detected from total RNA by RT-PCR from
the transfected cells with the pwpl9/IFN-Y
recombinant> whereas no DNA bands were found
from the control cells(shown in Fig2) .
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Fig.2 Products of total RNA from cells by RT-PCR
lanel: BRNA from cells transfected with pwpl9 vector:
lane2: RNA from cells cultured with calcium phosphate;
lane3:

laned :

laneS:

RNA from cells without any manipulation:
water:

RNA from cells transfected with pwpl9/IFN — ¥
recombinant:

PCR product of pGEM = 1/TFN — ¥ plasmid:
100bp ladder ( Promega, U.S.A.)

lane6:

lane7:

The result showed that in the protein of the
cells transfected with pwpl9/IFN-¥ recombi-
nant, there were 17.2 pg IFN-¥ in 3 x 10°
cells, but no IFN-¥ was found in the supernants
of these cells; and IFN-Y was not detected in
the supernants and the proteins of the control
cells.

DISCUSSION

As the result showed, we successfully con-
structed the recombinant of pwpl9/IFN-y. In
order to get it» we first constructed the recombi-
nant of pUCI8/IFN-y. This was confirmed by

PCR screening and restriction analysis. pUCI8

plasmid take advantage of having a series of

polylinkers containing a large number of unique
sites for restriction endonuclease including Sacl

and BamHI, upstream and downstream of the

site of Smal which yield blunt ends after cleav-

age. This is useful because the terminals of the

IFN-7 do not contain the two sitess and IFN-y

insert into pUC18 at the site of Smal after cleav-

age via T-A cloning.

Then the interesting gene of IFN-7y with full-
length ¢DNA was subcloned into AAV vector
pwpl9 so that a recombinant was constructed as
confirmed by PCR product; and also corroborat-
ed by digestion with Sacl and BamHI; and fur-
ther proved by transient transfection into H9
cells. RT-PCR and ELISA results from RNA and
protein, showed that IFN-Y was very weakly ex-
pressed in H9 cells, at yield of as low 17.2 pg
IFN-7 in 3 x 10° cells. The failure to find IFN-
7 in the supernatants of these cells in this study
could possibly be due to the sensitivity of the
ELISA used. As target cells for human gene
therapy: lymphocytes have a lot of advantages:
easy to obtain from body and manipulate in
vitro; easy to culture and amplify in vitro; easy
to be transducted with therapeutic genes effec-
tively; able to endure the procedure of screen-
ing; easy to be transplanted into body . We uti-
lized the H9 cells of a defective CD4" T lympho-
cyte cell line to observe the condition of transfec-
tion and expression of pwpl9/IFN-¥ recombi-
nant.
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