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Fig. 2. Effects of rapamycin and wortmannin on p70/p85 S6K activation and 4E-BP1 phosphorylation. (A) Protein 70/p85 S6K activity in Trf-R* and Trf-R™
cells obtained from DMSO-treated cells, After the addition of G-CSF, both cells were disrupted in lysis buffer, and p70 S6K was immunoprecipitated from
the cell tysate with the anti-p70 S6K antibody. A kinase assay was performed using the immunocomplexes. (B) Effects of rapamycin and wortmannin on G-
CSF-induced p70/p85 S6K activity of HL-60 cells. Two days after culture with DMSO, HL-60 cells were incubated with rapamycin (R) or wortmannin (W}
for 30 min, and then stimulated by G-CSF for 60 min. The kinase assay was performed as described in (A). The y-axis of p70/p835 SGK activity represents the
radioactivity of the 3'P-S6 peptide as the degree of photon-stimulated luminescence (PSL). Quantitation of p70/p85 S6K was performed using data from three
separate experiments. Columns and bars represent the means £ SD ("P < 0.05; **P < 0.01). {C) Protein level of 4E-BP1 in Tri-R* and Trf-R™ cells and
effect of G-CSF on 4E-BP1 and p70/p85 $6K phosphorylation of HL-60 cells. Left, upper is an illustration of the Ttf-R* and Trf-R™ cells immunobiotted
with 4E-BP1. The expression of p85 PI3K protein was analyzed as a loading control (left, lower). 4E-BP1 (right, upper), p85 $6K (right, middle), and p70
S6K (right, lower) phosphorylation was examined by mobility shift on protein immunoblots with each antibody. Two days after differentiation, HL-60 cells
were treated with rapamycin (R} and wortmannin (W) before addition of G-CSF (G).

Next, to clarify the role of PI3K in p70 S6K activity, Rapamycin induces accumulation of the dephosphorylated
wortmannin, a specific inhibitor of PI3K, was added species of 4B-BP1 that binds to the translation initiation
before the addition of G-CSF. In contrast to rapamycin, factor eIF-4E and suppresses translation initiation of cap-
wortmannin partially inhibited the activity of p70 S6K dependent mRNAs via inhibition of mTOR. The amount of
in Trf-R* cells (Fig. 2B). As reported previously [5], 4E-BP1 proteins in Trf-R* cells was higher than that in

the same concentration of wortmannin completely inhib- Trf-R™ cells (Fig. 2C, left, upper), as was the case with p70
ited PI3K, suggesting that PI3K may partially regulate S6K. There was no difference in the expression of p85
p70 S6K. PI3K, a loading control, in both types of cells, as we

In order to investigate the role of mTOR, the effects of previously reported [5] (Fig. 2C, left, lower). On the other
rapamycin and wortmannin on phosphorylation of 4E-BP1 hand, there was no difference in the phosphorylation of 4E-

in DMSO-treated HL-60 cells were determined. 4E-BP1 BP1 of HL-60 cells 2 days after DMSO-differentiation
phosphorylation is regulated by mTOR. Rapamycin binds to between the control and the G-CSF-treated cells (Fig. 2C,
FKBP 12 and inhibits p70 S6K binding te a molecule right); rapamycin and wortmannin inhibited the phosphor-
termed mTOR (FRAP or RAFT). Addition of rapamycin ylation of 4E-BPl. In contrast, phosphorylation of
inhibits protein synthesis and, more specifically, translation both p70 S6K (Fig. 2C, right bottom) and p85 isoforms
of mRNAs encoding ribosomal proteins, suggesting that of S6K (Fig. 2C, right middle) were enhanced by G-CSF,
p70 S6K and S6 are important in these events. However, inhibited completely by rapamycin, and inhibited partially
rapamycin also inhibits phosphorylation of 4E-BP1, which by wortmannin in accordance with their respective activ-
is another regulatory molecule for mRNA translation. ities (Fig. 2B). These data indicated that G-CSF-induced
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Fig. 3. Effects of rapamycin and wortmannin on G-CSF-induced ¢-Myc
protein expression in Trf-R™ and Trf-R™ cells. (A} Effects of rapamycin
(R) and wortmannin (W) on the expression of c-Myc protein induced by G-
CSF (G) for 7 hr was analyzed by immunoblotting with an anti-c-Myc
antibody. (B) Quantitation of G-CSF-induced protein was petformed using
data from three separate experiments. Open columns denote Trf-R™ cells
and gray columns Trf-R* cells. Columns and bars represent the
mean £ 8D ("P < 0.05; **P < 0.01).

F ; C-Myc

: =t 4w ot s st o] P85 PIIK

——

C GAs SC G As
+ + +

S
+
G G G G

{(X10? celis/mliwvell)

137

proliferation mainly depends not on mTOR but on p70 S6K
(also the p85 isoforms).

3.3. The role of c-Myc in events DownStream from p70
S6K

It has been reported that ¢c-Myc expression is regulated at
a position downstream from p70 S6K [19]. Antisense
oligonucleotide to ¢-myc mRNA induced the differentia-
tion of HL-60 cells [13-15]. To clarify the role of c-Myc in
the G-CSF-induced enhancement of differentiation and
proliferation in DMSO-treated HL-60 cells, the expression
of c-Myc was determined by Western blotting. Figure 3A
shows a typical pattern of ¢-Myc expression at 7 hr after
the addition of G-CSF, and the density of each band was
quantitated by the NIH Image program (Fig. 3B). Under all
conditions, the expression of c-Myc in Trf-R¥ cells was
much greater than that in Tef-R™ cells. G-CSF significantly
induced an enhancement of ¢-Myc expression in Trf-R™
cells (#; P < 0.05). Rapamycin completely inhibited G-
CSF-induced expression of c-Myc (#*; P < 0.01), while
wortmannin only partially inhibited the G-CSF-induced
increase in c-Myc expression (x; P < 0.05). These data
suggest that the expression of c-Myc is regulated down-
stream from p70 S6K, but is partially regulated by PI3K.

We next examined the effects of the c-Myc on the
proliferation and differentiation of Trf-R* and Trf-R ™ cells
using an antisense nucleotide for c-myc. The sequences of
antisense and sense oligodeoxynucleotides have been
reported previously by Heikkila et al. [20]. Figure 4A
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Fig. 4. Effects of c-myc antisense oligonucleotides on G-CSF-induced ¢-Myc¢ protein expression and preliferation in Trf-R* and Trf-R ™ cells. (A) Cells were
treated with 10 mM c-myc sense (S) or antisense (As) oligonucleotides. Seven hours after the addition of G-CSF (G), the expression of c-Myc protein was
determined by Western blotting analysis (upper). The expression of p85 PI3K protein was used as a loading control (lower). (B} The proliferation assay was
determined. Tef-R* and Trf-R™ cells wers treated with 10 mM antisense oligonuclestides (As) or sense oligonucleotides (S), and then subsequently cultured
with G-CSF. The cell number after 5 days of culture was examined. Open columns denote Trf-R™ cells and gray columns Trf-R* cells. Columns and bars
tepresent the mean £ 5D of triplicate wells (™" < 0.001; NS, not significant).
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Fig. 5. Comparison of rapamycin er c-myc antisense oligonucleotide
effects on G-CSF-induced O, production in Trf-R* and Trf-R™ cells.
Cells were treated with rapamycin (R), sense (8) or antisense (As)
cligonucleotides, and were subsequently cultured with G-CSF. O,™-
generating activity stimulated by opsonized zymosan was examined after 5
days of culture using the ferricytochrome ¢ reduction assay. Open columns
denote Trf-R™ cells and gray columns Trf-R* cells. Columns and bars

of cells [5], as a loading control. While the G-CSF induced
enhancement of ¢-Myc expression in Trf-R™ cells was
partially inhibited by the addition of the antisense oligo-
nucleotide for c-myc (Fig. 4A), the culture with the anti-
sense oligonucleotide completely inhibited the G-CSF-
induced proliferation of these cells to the control level
(Fig. 4B; #+*; P < 0.001). In contrast, neither the antisense
nor sense oligonucleotide had any affect on the O,7-
producing ability of Trf-R¥ cells cultured with G-CSF
(Fig. 5). The antisense and sense oligonucleotide also had
no effects on the O, -producing ability of Trf-R™ cells
cultured with G-CSF (data not shown). In contrast, rapa-
mycin enhanced the O, -producing ability of Tr-R¥ cells
cultured with G-CSF to the same level of Trf-R™ cells
cultured with G-CSF, as reported previously [5]. These
data indicate that while the inhibition of p70 S6K promotes
neutrophilic differentiation, this enhancement does not
depend on the role of ¢-Myc.

The effects of antisense oligonucleotides for c-myc on
the fMLP-R expression in DMSO-treated HL-60 cells were
examined. After 2 days cultivation with DMSO, HL-60
cells were subsequently cultured for 3 days in the presence

of G-CSF and antisense oligonucleotides for c-myc or
rapamycin. Whereas rapamycin prometed the fMLP-R
expression of HL-60 cells treated with DMSO (Fig. 6A,
upper left), antisense oligonucleotides for c-myc did not
promote the MLP-R expression (Fig. 6A, upper right).
Culturing with G-CSF enhanced the fMLP-R expression

represent the mean + SD of triplicate wells (NS, not significant).

showed the change in c-Myc protein level (upper) in Trf-
R* and Tif-R ™ cells using antisense or sense oligonucleo-
tides for c-myc, compared with p85 PI3K protein level
(lower), which is expressed at the same level in both types
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Fig. 6. Effect of antisense oligonucteotides for c-myc and rapamycin on fMLP-R expression in DMSO-treated and non-treated HL-60 cells, (A} fMLP-R
expression in DMSO-treated HL-60 cells. Two days after addition of DMSO, cells were treated with antisense oligonucleotides for c-myc (As) either rapamycin
(R). and then cultured for 3 days with or without G-CSF. (B) fMLP-R expression in non-treated HL-60 cells. Cells were treated with antisense oligonucleotides for
c-myc (As) for 5 days. For the assay of fMLP-R expression, cells were incubated with FITC-conjugated fMLE, and then analyzed by flow cytometry.
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on DMSO-treated HL-60 cells, and rapamycin further
promoted it (Fig. 6A, lower left). In the presence of G-
CSF, antisense oligonucleotides for c-myc had no effects
(Fig. 6A, lower right). These data corresponded with O~
production ability (Fig. 5), indicating that the G-CSF-
induced c-Myc plays an important role for proliferation
but may not be a negative regulator of differentiation.

In contrast, when non-differentiated HL-60 cells were
cultured with antisense oligonucleotides, the fMLP-R
expression was markedly promoted (Fig. 6B}, which result
is in agreement with those in previous reports [13-15].

4. Discussion

¢-Myc plays an important role in cell growth and
differentiation and c-Myc is known to inhibit granulo-
cyte/neutrophil differentiation. In myeloid cells, constitu-
tive expression of v-Myc blocks phorbol ester-induced
differentiation of human U-937 monoblasts [21], Nakajima
and Ihle [22] reported that the induction of C/EBPe, an
important transcription factor for promoting differentiation
of granulocytes, is completely abrogated in 32Dcl3 cells
overexpressing c-Myc. Moreover, an oligomer comple-
mentary to c-myc-mRNA induces differentiation of HL-
60 cells [13-15].

In our previous study [4], we reported the appearance of
Trf-R* and Trf-R™ cells in DMSO-treated HL-60 cells.
The Trf-R* and Trf-R™ cells were characterized as pro-
liferative- and differentiation-type cells, respectively.
Based on an analysis of the G-CSF effect on both cell
types, we suggested that p70 S6K plays a negative role in
neutrophilic differentiation of HL-60 cells. In this study,
we examined the role of c-Myc involved in neutrophilic
differentiation, focusing specifically on the p70 S6K cas-
cade and/or the G-CSF-dependent signal transduction
pathway.

The present and previous results [5] suggest that the
PI3K/p70 S6K cascade plays an important role in higher
proliferative ability in Trf-R ™ cells (Figs. 1 and 2). Further-
more, G-CSF-dependent enhancement of proliferation is
also dependent on the PI3K/p70 S6K cascade. In this study,
the expression of c-Myc in Trf-R™ cells was greater than
that in Trf-R™ cells, and G-CSF markedly enhanced the
expression of c-Myc in Trf-R* cells (Figs. 3A and 4A).
Law et al. have reported that c-Myc expression is regu-
lated at a position downstream from p70 S6K [19].
Because the high proliferation ability of Trf-R* cells
coincides with the augmentation of PI3K and p70 S6K
activity and c-Myc expression, the PI3K/p70 S6K/c-Myc
cascade plays an important role in the proliferation
ability of Trf-R* cells. Since G-CSF did not influence
the phosphorylation of 4E-BP1 (Fig. 2C), G-CSF-induced
proliferation may not depend on mTOR. However, as we
did not measure the activity of mTOR, further investiga-
tion is needed.

Many reports suggest a negative correlation between
c-Myc expression and cellular differentiation, with the
Myc oncoprotein (c-, L- and N-Myc) is down-regutated
during differentiation in many cells [23-26]. We also
showed that the expression of c¢-Myc in Trf-R™ cells is
fower than that of Trf-R™ cells (Fig. 3). When Tef-R™ cells
were treated with rapamycin or wortmannin, the G-CSF-
induced proliferation in Trf-R™* cells was completely inhib-
ited by rapamycin and partially by wortmannin (Fig. 1).
The inhibition of p70 S6K in Trf-R™ cells by rapamycin or
wortmannin showed the same tendency as the proliferation
in these cells. We have reported that during the neutrophilic
differentiation of HL-60 cells, G-CSF stimulates the activ-
ity of p70 S6K, which is located in downstream from PI3K
[5]. These data are consistent with previous reports that p70
S6K acts downstream from PI3K [16,27-29]. Furthermore,
the G-CSF-induced protein expression of c-Myc was found
to be completely inhibited by rapamycin and partially by
wortmannin. It has also been reported that ¢-Myc expres-
sion is regulated downstream from Ras/Raf/MEK/ERK or
STAT3 [30,31]. Therefore, the G-CSF-induced c-Myc
expression may be partially regulated by PI3K/p70 S6K.

Antisense oligodeoxynucleotides of ¢-myc inhibited not
only the expression of c-Myc protein (Fig. 4A), but also the
G-CSF-induced proliferation in Trf-R* cells (Fig. 4B).
Heikkila et al. [20] and Holt et al. [15] have also success-
fully inhibited cell growth using antisense oligonucleotides
of c-myc. On the other hand, as reported previously [4],
rapamycin enhanced the differentiation of Trf-R* cells in
the absence or presence of G-CSF, and there was no
difference it neutrophilic differentiation between Trf-R*
and Trf-R~ cells. Wortmannin enhanced the differentiation
of Trf-R* cells only in the presence of G-CSF [5]. Anti-
sense oligonucleotides for c-myc, however, could not
stimulate the differentiation in terms of O, -production
ability (Fig. 5) or fMLP-R expression in DMSO-treated
HL-60 cells (Fig. 6A). Several investigators have reported
that antisense oligonucleotides for c-myc inhibit the pro-
liferation of HL-60 cells and induce differentiation into
neutrophilic cells [13-15]. In those reports, antisense
oligonucleotides for c-myc were used as a differentiation
drug such as DMSO or retinoic acid. In this study, we
confirmed that antisense oligonucleotides for ¢-mye, when
added to non-differentiated HL-60 cells, also induced the
fMLP-R expression (Fig. 6B). These data suggest that the
G-CSF-dependent proliferation of Trf-R™ cells may occur
through the PI3K-p70 S6K-c-Myc pathway, but another
factor(s) located downstream from PI3K/p70 S6K may
contribute to the G-CSF-induced enhancement of differ-
entiation in HL-60 cells.
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tissue and initiate the antitumor immune response, To test this hy-
pothesis, we developed chemokine-encoding fiber mutant adenovirus
vectors, Ad-RGD-mILC and Ad-RGD-mFKN. Efficient production of
biologically active mILC and mFKN could be detected in the culture
supernatants of cells infected with Ad-RGD-mILC or Ad-RGD-
mFKN. The in vivo tumor growth experiment further showed that
mILEC markedly suppressed the growth of the tumor. By contrast,
antitumor effect by mFKN was not observed. To exclude the possi-
bility that the growth suppression of the tumor cells by Ad-RGD-
mILC was attributable to the cytotoxicity of adenovirus or chemokine,
OV-HM cells transfected with Ad-RGD-mILC, Ad-RGD-mFKN, or
Ad-RGD-NULL were cultured for 48 h, and the cell viability was
measured by the 3-{4,5-dimethyithiazol-2-yl)-2,5-diphenyltetrazolium
bromide assay. The in vitro growth of the cells infected with these
vectors was essentially identical to that of control cells (data not
shown). The rechallenge experiment also demonstrated that specific
immunity was developed, although only at a limited level, after the
initial challenge with mILC-expressing OV-HM cells.

Using immunohistochemical staining, we studied how miLC but
not mFKN had antitumer activity. Tumor cells infected with Ad-
RGD-mILC or Ad-RGD-mFKN attracted a significantly elevated
number of CD3™ lymphocytes and NK cells. Interestingly, however,
lymphocytes accumulated only around the blood vessel in tumors
expressing mFKN, whereas lymphocytes infiltrated deep within tis-
sues in mILC-expressing tumors. We also observed abundant blood
vessels in the tumor tissue expressing mFKN (Figs. 5 and 6). This is
in good agreement with the previous results clearly demonstrating that
FKN was angiogenic and enhanced the growth of blood vessels in
vivo, a necessary step for the development of tumors (30). In that
paper, the authors demanstrated that FKN significantly induced mi-
gration of kuman dermal microvascular endothelial cells in vitro. Jn
vive, FKN also elicited 2.3-fold more blood vessel growth than
control in the Matrigel plug assay, which could be inhibited by
immunodepletion of FKN. Some of the CXC family chemokines, such

as IFN-inducible protein-10/CXCLI0, monokine induced by IFN
Y/ICXCLS, or platelet factor-4/CXCL4, have potent angiostatic activ-
ity because of the lack of the Glu-Leu-Arg (ELR) motif (10). These
have stronger antitumor activity than the others attributable not only
to their efficient immune cel! attraction but also to suppression of
blood vessel growth (31-33). Moreover, IL-8/CXCL8, which is an
angiogenic CXC chemokine, facilitated tumor growth by suppressing
the antitumor activity of IL-2 {34). These results also suggest that the
angiogenic or angiostatic activity of the chemokines may influence
their antitumor activity and can be an important parameter for cancer
immunotherapy using the chemokines. Thus, in the present study,
mFKN might not have efficient antitumor activity, despite the recruit-
ment of lymphocytes and NK cells, partly because of its angtogenis
activity. Furthermore, to our knowledge, no other reports described a
potential relationship between antitumor activity of 2 chemokine and
distribution of recruited lymphocytes within tumor tissues, However,
the present observations need to be verified by additional studies.
Another factor that may induce the difference of antitumor effect with
miLC or mFKN is the difference of CX,CRI-expressing immune
cells and CCR 10-expressing ones. It has been reported that CX,CR1
only defines peripheral blood cytotoxic effector lymphocytes com-
monly armed with intracellular perforin and granzyme B, which
include NK, 8T, and terminally differentiated CD8+ T cells (28),
whereas CCR10 is preferentially expressed among blood leukocytes
by both the subset of memory CD4 and CD8 T cells. CLA+/CCR10+
memory CD4 T cells from normal donor can secrete tumor necrosis
factor and 1FN-y (35). Our results showed both the CD4 and CD8 T
cells played important roles in the tumor suppressive effect induced
by the infection of ILC. These results can be helpful to explain the
different antitumot effect with ILC and FKN.

We found the absolute requirement of T lymphocytes for the
antitumor effect of mILC, Using BALB/c nude mice and T or NK
cell-depleted mice, the tumor suppressive activity of mILC was found
to depend on T cells but not on NK cells. Both CD4™ and cDR* T
cells play roles in the antitumor effect by mILC. It is known that in
many cases, only CD8™ T cells were required for antitumor effect by
chemokines andfor cytokines against malignant celis lacking MHC
class It expression (36). Furthermore, CD4™ T cells have also been
found to: (@) enhance tumor cell killing by macrophages; () stimulate
dendritic cells to prime CTLs; () activate NK cells via cytokines
secreted by CD4* cells; and («) have direct antitumor activity (37,
38). in the present study, we have failed to detect a role for NK cells
in the tumor suppression by ILC but cannot completely rule out the
contribution of NK cells. Therapy with mILC failed in BALB/c nude
mice with normal NK activity, and NK ceil-depleted mice did not
show tumor development activity after the inoculation of mlILC-
expressing OV-HM cells.

Taken together, the transduction of OV-HM cells with the mILC-
encoding recombinant adenovirus vector induced the recruitment of
lymphaocytes and NK ¢ells to the tumor, resulting in T cefl-dependent
antitumor effect. By contrast, Ad-RGD-mFKN did not show any
therapeutic effect despite its chemoattractant activity for T and NK
cells. Qur present study suggests that ILC, a CC family chemokine,
may be a good candidate for cancer gene immunotherapy. Using
recombinant adenovirus vectors, we are currently trying combination
therapy with ILC and cytokines for cancer.

REFERENCES

1. Paiilard. F. Cytakine and chemokine: a stimulating couple. Hum. Gene Ther., 10:
GO5-696. 19499,

2. Mule, ). L. Custer, M., Averboak, B., Yang. J, C., Weber, 1. 8., Goeddel. D. V..
Roscnberp, §. A.. and Schall, T. . RANTES secretien by genc-modificd tumor cells
results in loss of tumerigenicily jr wivo! role of immune cell subpopulations. Hum.
Gene Ther, 7: 1545-1553, 1996,

4424



20.

ANTITUMOR BFFECT OF ILC

. Stricter, R. M., Polverini, I )., Arcoberg, D. A, Walz, A, Opdenakker, G.. Van

Damme, J., and Kunkel. 8. L. Role of C-X-C chemokines as regulators of angiogen-
csis in Jung cancer, J. Lewkoc, Biol,, §7: 752-762, 1995,

. Hirose, K., Hakozaki, M., Nyunoya. Y., Kobayashi, Y.. Matsushita, K., Takenouchi.

T., Mikata, A., Mukaida. M., and Matsushima, K. Chemokine gene transfcetion into
tumor cells reduccd tumorigenicity in nude mice association with neutrophilic infil.
tration. Br. J. Cancer. 72: 708 -714, 1995,

. Huang, 8., Xic. K., Singh, R. K., Gutman, M., and Bar-cli, M. Suppression of tumor

growth and metastasis of murine renal adenocarcinana by syngencic fibrobiasts
genetically engineered to secrer the JE/MOD-) eytokine. 1. Interferon Cytokine Res.,
15: 655665, 1996.

. Laning, L. Kawasaki, H.. Tanaka. E., Lue. Y.. and Derf, M. E. Inhibition of in vive

tumaor growth by the beta chemokine, TCA3. ). Immunol., 153 4625-4635, 1994,

. Maric, M., and Liu, Y. Strang cylotexic T lymphocyte responses to a macrophage

inflammalory protcin | a-cxpressing lumor: Einkage between inllammation and
specific immunity. Cancer Res., 590 55495553, 1199,

. Nakashima, E., Oya, A., Kubota, Y., Kanadn. N., Matsushita, R.. Takeda, K.,

lehimura, F., Kuno, K. Mukaida, N.. Hirose. K., Nakanishi. I, Ujiie. T.. and
Matsushinta, K. A candidate lor cancer gene therapy: MIP-1 alpha gene transfer 1o an
adenocarcinoma cell line reduced timorigenicity and induced protective immunity in
inmunocompelent mice. Phaem. Res,, 13- 1896-1901, 199,

. Guo, I, Wang, B.. Zhang. M., Chen, T., Yu, Y., Reguiicr, E., Momann, H.. Qin. Z.,

and Ju, D. W. Macrophage-derived chemokine gene transfer results in twmor regres-
sion in murine lung cavcinomn mode! through efficient induction of antitumor
immunity. Gene Ther., 9 793--803, 2002.

. Yoshie. O., Imai. T.. and Nomiyama, H. Chemokines in immunity. Adv. lmmunol.,

78 57-110. 2001.

. Reiss, Y., Proudfoot, A. E., Power. C. A, Campbell, J. )., and Buicher, E. C, CC

chemokine receptor (CCR) 4 and the CCR 10 ligand cutancous T celi-altracting
chemokine (CTACK) in lymphocyte trafficking to inflamed skin, k. Exp. Mcd., /94:
1541-1547, 2001,

. Morales, J., Homey, B., Vicari, A, P., Hudak, 5., Oldham, E.. Hedrick, )., Orozco, R.,

Copetand, N, G.. Jenkins, N. A., McEvoy. L. M.. and Ztomnik, A. CTACK, »
skin-associated chemokine that preferendially attracts skin-homing memory T cells,
Proc. Narl. Acad. Sci. USA, ¥6: 14470-14475, 1999,

. Bazan, J. F., Bacan, K. B.. Hardiman, G., Wang, W., Soe, K., Ressi. D., Greaves,

D. R.. Zlotmik, A, and Schall, T. 1. A new class of membrane-bound chemokine with
8 CX,C motif. Nalure, 385 640-644, 1997.

. Imai, T., Hicshima, K., Haskell, C., Baba, M., Nagira, M., Nishimura, M., Kakizaki,

M.. Takagi. S.. Nomiyama, H., Schall, T. )., and Yoshie, Q. ldentification and
molecular characterization of fractalkine receptor CX,CRI1, which mediates both
fewkocyte migration and adhesion. Cell, 94 521-530. 1997,

. Papadapoulos. E. 1. Sasseni, C.. Sacki, H., Yamada, N., Kawamura, T.. Fitzhugh,

D. J.. Saraf, M. A., Schall, T., Blauvel. A.. Rosen, 5. D, and Hwang, §. T.
Fractalkine. 8 CX,C chemoking, is expressed by dendritic cells and is up-regulated
upon dendritic cell maturation. Eur. J. Immunal., 28: 2551-2559. 1999,

. Okada, N., $aito, T., Masunaga, Y. Tsukada, Y .. Nakagawa, 5., Mizuguchi, H.. Mori,

K.. Okada, Y., Fujita. T.. Hayakawa. T., Mayumi, T., and Yamamoto, A. Efficient
antigen gene transduction using Arg-Gly-Asp fiber-mutant adenovirus vectors can
patenliale antitumor vaccine ¢fficacy and maturation of murine dendritic eclls. Cancer
Res., 61: 7913-7919, 2001,

. Okadn, Y., Okada, N., Nakagawa, S., Mizuguchi. H., Kanchira, M., Nishino, N..

Takahashi, K., Mizuno, N., Hayakawa, T., and Mayumi, T. Fiber-mutant technigue
can augnicnt pene tansduction cfficacy and antitumor effects apninst established
murine melanona by cytokine-gene therapy using adenovirus vectars. Cancer Letl.,
177: 57-63. 2002.

. Hashimoto, M., Niwa, 0., Nitla, Y., Takeichi, M., and Yokoro, K. Unsiable expres-

sion of E-Cadherin adhesion molecules in metastatic ovarian wmor cells, Jpn, J.
Cancer Res., 81 439463, 1989, ’

. Mizuguchi, H., Kay. M. A, and Hayakawa, T, In vitro ligation-bascd cloning of

forcign DNAs into the E3 and E| delction regions for gencration of recombinang
adenovirus vectors. Biolechniques. 30: 1112-1114, 2001.

Mizuguchi, H., Koizumi. N.. Hosono, T.. Uloguchi, N.. Watanabe, Y., Kay, M. A,
and Hayakawa, T. A simplificd system for constructing recambinant adenoviral

21

23

28,

29

=

3.

3L

32

33

34,

35,

36.

37.

38.

4425

veators conlaining heteralopous pepides in the Hi loop of their fiber knob. Ciene
Ther.. & 730-735, 2001.

Mizuguchi. H.. and Kay. M. A. Efficient construction of & recombinant adenovirus
veetar by an improved in vitro ligation method, Hum, Gene Ther,, 9: 2577-2583,
1998.

. Rosenfeld. M. A, Sicgfried. W.. Yoshimura, K., Yoncyama, K.. Fukayama, M., Stier,

I, €. Paakko, P. K.. Gilardi. P.. Stratfold-Perricaudet, 1. D.. and Perricaudet. M.
Adenovirus-mediated transfer of o recombinant alpha 1-antitrypsin gene 1o the Tung
epithclium in viva, Science. 252; 431434, 1991,

Crystal, R, G.. McElvamey, N. G., Rosenfeld. M. AL Chu, € 8. Mastrangeli, A., Hay.
I G.. Brody. 8. L.. Jaffe. #. A., Eissa, N. T., and Dancl, €, Admimisteation of an
adenovirus containing the human CFTR ¢DNA to the respiratory tract of individuals
with cystic fibrosis, Nat. Genet., & 41--51, 1994,

. Viccnte-Manzinares, M., Menloya. M. €., Mullade. M. Trade, 1. M., ol Pezo.

M. A., Nicto, M., de Landazuri. M. O.. Mactinez, A, C.. and Sanchez-Madrid, F. The
chemokine SOF-1 atriggers a chemotactic response and induces ecll polarization in
human B lymphocytes, Eur, ). Immunel., 28 2197-2207, 1993,

. Kitching, A. R., Topping. P. G.. Kurimoto. M., and Holdsworlh. §. R. IL-18 has

|L-12-independent effecis in delayed-type hypersensitivity: studicd in cetl-mediated
creseentic glomerulonephritis. J. limmanol., /63 46494657, 2000.

. Di Carlo, E., Comes. A.. Basso, 5., Dc Ambrosis, A.. Mcazza. R., Musiani. T,

Maelling. K.. Alhini, A.. and Ferrind, 8. The combined action of 1L-15 and IL-12 gene
transfer can induce tumor cell rejection without T and NK cell involvement. ). Im-
munol.. /65: 3111-3118, 2000,

. Homey. B.. Alenius. H., Millcr. A, Solo, H., Bawman, E. P., Yuan, W., McEvoy. I..,

Lauerma. A. 1, Assmann, T., Sinemann, E. Leo, M., Walfl, H., Yen, D,
Marxhausen, H.. To. W., Sedgwick, J.. Ruzicka. T., Lehmann, P, and Zlamnik, J.
ILC-CCRIQ interactions reguiate ' cell-mediated skin inflammutory, Nait, Med., 8¢
157-165, 2002.

Nishimura, M., Umchara, H., Nakayama, T.. Yoncda, C.. Hieshima, K., Kakizaki, M.,
Dohmac, N., Yoshic, O., and Imai. T. Dual functions of fractalkine/CX3C ligand 1 in
trafficking of perforin® fgranzyme B* cytotoxic cffector lymphocytes that are defined
by CX3ICR) expression. J. Immunol., #68: 6173-6180. 2002.

Yoncda, Q.. Imai. T., Goda, §., Inoue. H.. Yamauchi. A., Okazaki. T.. Imai, H.,
Yoshie, O., Bleom, E. T., Domag. N., and Umchara, H. Fractalkinc-mediated cndo-
thelial cells injury by NK cells. L Immunol., {64 40554062, 2060.

Volin, M, V., Waods, J. M., Amin, M. A.. Connors, M. A., Harlow, L. A., and Koch,
A. E. Fractalkine: a novel angiogenic chemakine in cheunmatoid arthritis, Am. L
Pathal., 159: 1521-1530, 2001,

Kolber, D. J., Kniscly, T. L., and Maione. T. E. Inhibition ol development of muring
melznoma lung metastases by systemic administration of recombinant platelet factor
4. J. Nak. Cancer Inst. (Bethesda). 87 304309, 1095,

Tanncnbaum, C. S., Tubbs. R., Amstrong, D.. Finke, J. H.. Bukowski. R. M., and
Hamilton, T. A. The CXC chemokines P19 and Mig are neeessary for 1L-12-
mediated regression of the mouse RENCA tumor. J. Immunal., /614 927-932, 1998,
Sgadari, C., Farber, ). M.. Angiclillo, A. L.. Liao, F., Teruya-Feldstein, J.. Burd, . R..
Yao, L., Gupta, G., Kancganc, C.. and Tosato, G. Mig, thc monokine induced by
interferon-gamma, promotes tumer nccrosis in wva, Bload, §9: 2635-2643, 1997,
Arcnbuerg. D. A.. Kunkel. S. L., Polverini, . )., Glass, M., Burdick, M. D.. and
Stricter, R. M. Eahibition of intericukin-8 reduces tumorigenusis of human non-smadl
cedl lung eancer in SCID mice, ) Clin, Investig., 97: 2792-2802, 1996,

Hudak, 5. Hagen, M., Liu. Y., Catron, D., Oldham, E.. McEvoy. L. M., and Bowman,
E. P. Immune surveillance and effector function of CCRIG™ skin homing T cells.
). immunol., 169: 1189-1196, 2002.

Mazzolini, G.. Qian. C.. Xie. X.. Sun. Y., Lasanie, 1. I, Drozdzik, M., and Pricto, J.
Regression of colon cancer and induction of antitumor immunity by intratumaral
injection o adenovirus cxpressing intevleukin- 12, Cancer Gene Ther., 60 $14--522,
2000.

Hung. K., Hayashi. R., Lafond-Walker, A.. Lowenstein, C., Pardoll. D., and Levitsky.
H. The cemtral role of CD 4" T cells in the antitumor immunc response. J, Exp. Mud..
13%: 2357-2368, 1998,

Lanzavecchiz, A, lmmunplogy: Hieense to kill, Natare, 393 413414, 199§,



RREIBER (BRERAOKBEZCHT WA AREE

EPEROTANAREURERLENE L-EENIERE
(NAT) 74 —=SEVSF L RAIF4

o R, NEEERT

EH SR Vol.34, No.12 ZiRi (20034)
MEEAN BASEEW 2



763

E ¥ & W =
IYAKUHIN KENKYU]
34(12) 763~ 769 (2003)

TR 13EE [BAFERFORBECHT 3R] HABE

EMESZDVANIREERREBOE L -BEBIERE
(NAT) D7 4 =S EVFARIF 4

o R, AEEET

EMERNT A VA NAT A4 FI4 Y EBIZ LR » THETNEEFRERIC OV, HET2
YR EURUKEND NAT 74 F 742338 LTRERE T2, TOME, BEYE BE,
HRMEL YOBIIERT Y, 774 =—7u—7%iLbe LT, AvaiE Al0ERE
ERFITANBEORE, RHREORESCHEMENER Y & NAT OHBAICBL TRH LN HEE
BEMREEL TWA I EPHL2IC -, T, TOREBRECHEENOTM, BEcidd¥n7s
arvie—nkLT, BREREGPEAZESR, HE2VREINLNEEREAVWIRES N EHE.
Bar»XoBIcBAL TWw{Po2nwTLBLIITE . —F, 2oL ) 2HAEFRCETNT,
BN L NALEEIE NAT 28AT 2RV AUNEELERICOWTHELI I L,

NAT % NAT (cBI#¢ 2 FOBNOE I EEICEETH ), T4 VABBEE L TNAT 28
AT ABREHOMECE T HERRESEETNETHINZLERTH R, ZHNLHICDHE
WAt 5 NAT BLERKT # R I A UREBHL KD LD,

1. L&

WAXF /e —GHAEEREFRLHET LA
YSESORBER, ¥/ ARECSELIERS, MR
PR OMERTOESE, BiTlikatis
BTG FULNTHEBOEROTES L & H
HE-TERELZRE*ETTWE, B, 747

— 24 FEFEOHEFHICLD, BE—A—AldHbE -

L VBEYLERLSBLEEZ LN, ERAXEL
BELFR LN T B, —F, EERBRES TR
BEd2EMERITIIT7A NVAFOBRRETOERA
DEBREFEET I E0EREN, Zoihok
SMBRNBFENEREChL o THRASINTE L,
HramiE s HIVic L 2 ERBERER, £9XK
BDTANARKREELEHILEEEZRHRIL LD
DTH -7z, 2, PRI PT, HEIIEESE
BRIC oW TRRETORAERRIEICBIT S
4 WAREL - BREIROFEELEEHL TN

ELHRDOIDDTA F 74 HeRH ICH BT &
LTERY EFLn, EBRROYA FI 4 -2RES
nizh, —%, NENELEHYWHERESr LELN
DHERNEWERDT A NATEREROMBELL
THEWHRUGANIH 7 2 AHHEE LI
AFhi, ZOWRETE, SYdRERKO R ERE
DENERLT A N2 2716 L THEEYWHREM
LEYRREMSEOIBELZITI & &LIT) RAZITGL
e e K E RWECECPERBEICROLZ LiITL
T 5,

S0 Ul RlADR T, EYHERSKD
TANAREERROKRE ZRN—DIF, HEFEH
RHELRHWLIEMII 7/ N ADBADLWLD
FHWBIETHD, ZDORHD—D2DOHFIL, T
RECPR ) EAE - BREL A NVARBFELAY
TEFH - a2 BB L, ToFEnTEEnL
LOEBECHCYDZIETHD, 74 VARLES

* BvERREREEREN EERTERSRX EAR1-18-1 (T158-8501)
* EMRIZARDNEERSN [BARAEBHNRBEICETIRER) LN fTobnTH B,

IYAKUHIN KENKYU Vol. 34 No.12 (2003)



764 WO S EMmEROT A MARSRAEREENE LEZNATO7 A —VEVF 4 AT T 4

LTI, HixoRfgeFEtBptEzEReLr
BlESH DY, BRADEATALADES, &
g ) A= LY S A E—BEDTINA
B CHLRITARE LI DI EFMLNTE

N, SRE - ERELTANAREIROLNTE
72. PCR#i3Lr$5 NAT i, 74 A/
LAEEIE—D LTI —NRETRETESL S
EThN, WHTEMIC74NZY / LAOFEER
WAz EpHEETH LT, Zolkdiz, £EL
THERHINT A NAX 7Y —= 7z NAT #F
Hanasl ik TaRS0 Tk % NAT
BEWRTANARZ == IOEANCE), B
HOLLUHFEITE>TETWDIILHFRESN
Ty 119,

EFRTIE, EWEROT A WAKEERERE B
B9 L7z NAT 74 FIA4 > DREBIZHoT, &
EofmsrfHEtl, A ToMENKE»L
NAT #4 F54 v icl) ARG S EFNRG R
BoLbietTaoedBAE LT, BKo NAT 74
k54 e EORERREZAT 2.

2. WRFE

EURURENTIANANAT 74 FF74 %,
HAEIC BT LHARSENWGEWENREL,
Tz A WA NAT 2 & 2BBIic 2T O EH
LB L ieht b B RET L 72,

1. RBERUEER

1.1 MBENHONATHA F54 2 NAT =

EBDANRAZ )~ T .

EU BRUkEA LiEm Ml 7 4 WA NAT 7

4 FI4IcBBE T D EARMESL L 2
L DA< Table 1 TH B39, 8 45 ] 52F] 0 Kk
¥ LTIz FDA Tt HCVER U HIV O NAT Iz k
BEEH KO T BH, CPMP Tk HCV @ A4 7¢
NAT DR E %> T 5, ZNIHLT,
i, MESEIF RS T HCV, HIV R HBY
NNATIRLBBEEL KD TWE I EERE(RY
S5TWw3, Z0iiE&Alt, FDA XU EU O NAT
A KT 4 h s mRNEI A EHRE L THEE

ENTWELoENFNEREFZLNE, Thbb,

ZENYT 4 NAOBER Ny 7 75T PR, >
ARy b Y h= R ST T Tl PHOEENEK

AL LIt > T HBV ICBEL TR MiF
MHRREIC L 2 TENEERNTEREIND LT D
E2 T TwRERbNRS,

ERMEICEEL T, FDARUFCPMP @74 F7
AL 7F4e—/7To—7TORFUTA > TH
EENCEFEENTWARRE S —7 v b & LTS
PIFbNBIRETHY, F—7 v} & LIRFRER
NPELUHEEHELPCTEIEE2RDTNSE, —H,
CPMP Tl Gt s F—yar LT, 100/
7y HCV RNA et 7— N2 A THOEFRE
LREEN W EHRT AL KO TS B
Bt~ & etk msEos E LT 1008 L v ) EFELE
Wrk LS PIERREGLETH LY, FENE
kP R L, BERtEORBAL LW ERFHEL
THAZEIFBRLEDLNDZETHS), —F,
FDADH A FI4 > Tid, FEERNLEIGRHE
MR L BB OWTHBRRE T2 L) iRy
THN, ZohiziE7 4 NV ARERECIEEREZ
Hiz DN R HEML TRERORRELHE
B2 LiickdTns, Eic, BHETLIVAN
ZList ot 4 A (HTLV-I/IL, %4 F A7
a9 4 VA, EB7A4ANAE) &NRTEFGHE, #
BEKRFOREMBERFNOREIOWTHIHMEL T
BLIENROHLENT WS,

NAT 2 k374 LARBRRIZERINCIZ V7 A
NABERBRTHY, EFIENDTANAYT /L3
-3 MEBTELrSRLVEETHS. CPMP T
12, BS%DFERTHRIETE 2RERFEHES » b
F7iEr LTEEARL ZBERIEZHWTHEL,
S FEE AW THLICT 2 L) IERDHT
vi3, 72, CPMPIi, HCVRNA &t & LTIt~
— NV TONECEEL T, 7— A RIOEFIRE T 5000
IU/mLE L@z b eHTs, —F, FDAT
2 HCV R F HIV-1 RNA & L CHEF Rk
EEE F LTI, 100 copies/mL D%, =
7 — L TR & LT 7 — LRTD MR ER K
L~ L 5000 coples/mL 2 FERT B L FICKDHT
VW3, ZHk S CPMP iRRHHEREL IUTHAE
LTwad, FDATIRTIANAY ) L3 e—8T
MELTWS, Flzig, HCV » WHO fiiama 1
[Ui#H3Iar—BErwbTsh, Ol tw
5, FDA OB HmREEHEHET CPMP X NikL
Wwkwnz 3,

IYAKUHIN KENKYU Vol. 34 No.12 (2003)



WO EMERO VA VAREHRERPENELENATO7 A=V EV T4 AT T4

765

Table 1 EURUKEOMLIEREAD T A AR NATH A FTA DL
FDA CPMP
WHErt+amA LR | HOVRUGHIV HCV
RN o FAw—/Tu—TDER IS5 v—/T -7 DER
o BEMICEFEINTVWAER o BEMIRTFSH TV DK
HMETHEVA N ABEETOGCERL o SHEAYF—a rDibicd izl
X L4 100 o HCV RNA BBt mE 7 —
s DY A NR & DITEECEBERG NERWTERHLLRDZ L OMEREER
O BHTWD
REHBER o FRHIRR oiFMN Y FATHE
s 5%DHEETRIBENZ VANRT ) cBUORERTRIES W ZRERDY A
LE NARY ) AORIEE
o (EEMZRHETORRLER) BN v MATZHOHEIIEELE
DFREF 2B TRARET, #HE
FHREEFAVTITO> L
REtoER o REHPOREBRAIC NAT 2AE T3R8 |« V7V 7HE
F O o I =T NOBERE
o SE D OHBRCHIRFRIGOPE | « BRI TOREFE
o REHCBERBO VA NRS ) BEAA s RRIVEFIR—V 3 VHLER
AT THRELIRLVERTASHSILLHA « U A NARY 7 HOBEILE
FeEn « WHO, CBER # 5\ it AIDS Clinical | « WHO @ HCV EFFESER (96/790) IZ
Trial Group @ Virclogy Quality HLTREZhIESRBECEELT A
Assurance DEESFABHIVREN | WBI &R
FPRAWTHEEML LD
Sy iE DYERERESE o022 LY 1000 EomigFeoREtEE: | o 272 &b 20 RO ERTE LA 7RL
WTERIR 10000 B O ERREREZ A L LREA DA L ARREE O 20 AOBEE
T NAT O RMEEZRTHIL hgr—-LERAVTRRTD L
« BN, BELD, RBHEYECLHE
Bz o THLHELMNI TR L

#FRoFAMICEL Tit, CPMP TiR¥ 71 >
7, 1= 7—NnFANE BRI CORES 7
v2aryit—iarBHIkRE,
ENELZE LTS L9 I2KHTWS, FDA I,
HEhoOREEER NAT EERTFNHEAIRDW .
TEET 2 L5 IeRDTEY, EiciiEE, £,
AHEZEHIC L 2 NAT ORI RIZTREC2WT
LEET 2L RKDTWE, i, BaENIA
NWAE R 7 UHBBRETOTA NAY / LD
RBEFALPICTELEILRKHTNS,

Ea s LT, CPMP i WHO @ HCV B
ER (96/790) XL TIREI N SRACER
mEAVWBOIESNROLENTWS, —F, FDA T
LEBEESEEVLIZI L EHBLTWEY, F1
Listic CBER % \ {2 AIDS Clinical Trial Group
@ Virology Quality Assurance MIEHNE FRo1ZHe <
ANERAWTREILHEREIN TS,

Stk LTotka

AN LD

#BeLLT, CPMP T34

IYAKUHIN KENKYU Vol. 34 No.12 (2003)

HTWD

7 &b 0BRENEERIELELDT L NARE
DL b 0 BoBELET—LER TR
THZERKDB L LD,
LTI L 2T >V TLFHEL GB( Z & %K
. —#, FDA T34 7% { & 4 1000 A1
HHFAIc i & SNk BT NAT nfEEZ
FoTEBLZ EdRDLENT WS, F, 10000 @
FEFR MBS B Wiz 7 — L E N2 EREE A
TNAT 2FEL THEL{ 2LV LELINT S,

HBEn k52 EU Rk E HIV = HCV i
DNAT 74 ¥I4 0Tk, +H3RE BE R
UCBBMECML TS ni: NAT 2 5B T % mi#E
SEMFIMEE KRS TS, CPMPO 7 4L
NAT 74 FZ4 a7 e d-REEZ FEHHA
L2y DEL->Twndd, FDAOTA FI4 T
RESELLEIIE, HEICS > TRETNEEE
ZIEEICHMICEBKL T3,

Bk f WA NAT #4 F 74 »Tit, NAT

HA, HEEECAR




766 WOS EYERDVANVATLEEREENE L NAT D7 4 —YEY F 4 2574

LN —7 L T2 HIV, HCV %
ELTRIELNTWS, FRMCELTY, £
LTEENLERS SN, EBETRIEELE &R
¥ HIV, HCV, HBV #*NAT ot & L TR k
HonTETwa, —FHRE, 4 RY 4Lz Bl9,
HAV 2 D NAT o & 25 Hic BT 2 &5 448K
WTRERENTWEY, L LLds, OiBAo
Froo—7T AN T~ 3w 70 CPMP
AR— T, R L AL X BISRHAV &
NATHACBHL TRTEN L BRI B<L T
5, Zhik, B2 HAV T4 2z migo v+
—PERECENCLLALNT W &, MIESER
B BALZELTVHEEEZTTH & 2 5 HAV
RNARBRBBRLUTTEL Il I b sd
Wonad, 72, 7402 BlOE, REL
TLHEICERPE CRBEAFETLTWLWERY
ERLEAEELLWEINTND,

3.2 EMEROVINAREMREN-OD

NATHA FS A VMY AL N EHIF

LEEL72BRKD NAT 74 F 54 » R
BRERCETCTEWERDT L L 2KE NAT 7
AF7AYERYALNREEREEL F Lhtznn
Table 2 Th 3, 7272L, EROFEHERIE, £
LTNAT 22 )—=> 72RO B WD T
LN MBEMEICBET2EEHTH Y, Fotoicm
8, HDV M, XiF0 I =7—nitkd £—
Ty bELTWE, —K, b MER, g

SRR MR AV MR L Y SRR
PR OUEINIEMEEN L 24— 2 T,
BRETINERENDIAF EH 2 kBB E
VEBIXICRES, 3, BHLESY T 294
NWADTERL TN FTNFE & & 2 MBS ko
RUB, LEdoT, EWEKDVANARBE L
LTNAT 28AT 380013, #hFhong-)
K —ANL 5 —2ADMIGHFBEL L bh, RLE
BRLmBRALEI ETH NAT Y, BE+ 2™
AN ZARHORMERUVRBENHSREINTW S
ZEEBRLPRTEIETHE.

3.2.1 HEOB#EILE ) FT—2 3

74 NAGEEE LT NAT 238 AT 3Bz,
TANRY 7 A0, B&EFIORME, AL (@
E) RUBROBRELAROBEHELZAI & bic
VELTHABEBREL T e ROLNS,
3.2.2 HBETBIANZY 2 L0BIEL & 5

ETHMER, BS

BEIET DDA NS LB +5 3+ 340
BORZLKELHATIZ e ROLND,

3.2.3 794 =—¢T7o—712BLT
TIi4e—Tu—71E NAT ik a4 L2 s
S LB ARDPLILERTH B, TOBRTRRY
A NAT DR - BREICEBE LM ERTT. L
HoT, 7734 2—7 =720 T+ 8
LRIZTRETH B,

(1) BRULETZA =— 7 o—7nfgam

Table 2 AMIELONATHA FF A4 VRV AD~EEHRA

1. —fRWIR
2. BIGHEE

3. HBOR@ L&Y F—va v

SLBMLTZUANAY ) LAOMIBRLYE D L+ 5MER, R,

32 A== u—FIZEALT

3.3, P & RULHKR
3.4, B

3.5, RUERRIR(IRNES,, BIRE, Svarhu—n)

3.6. BEM
3.7. BRHimkHE
3.8. @Al (robustness)
3.9, FirEOMEERES

4. Zrarbo—n(ENEORED)

5. HIERIEDORTE
8. ik« B
7. BT

IYAKUHIN KENKYU Vol. 34 No.12 (2003)



WOs  EMBEROTANVAZLREREENELLENATOZ7 4 —YEV T AR T4 767

.

(2 BMHLIDIETET7ANARY /L 2RRL
FHEEAEY, BROTVANATT I A4 TOEFIC
FT (A _

(3) T4 =—RTu—7TnkEI, GCFE,
T ER 2 KEBEIZDWTOHFHR

) 774 2—R7o—7NRHEICBTET—4.

(5) 7T A4 e—RTu—T O LEIEHNE i,
6) 7T 4 »—R70—TOME & BIRHE

(N 774 =—R7o—700ay EHO—EHE,
3.2.4 RELEGH

A NVAY /] ATHEAERS NAT O LGHICH W
LRENTH, FHHE, RBORE.

3.25 B %

NAT WA TNTHOBRORR AL

BT bic, TORBERET LI NETH A,

7S e—RTu—"7, RE, BEEFIZOW
Tit, HIRO X v F 2HWAHRAICIIBEREIC L
LIATRER PRI T ALEND S,

3.2.6 HEERRUCERS

NAT ORRBEERRUFELEERICIE, ST
EENAEEL (WHOBBRCENEHRS) 2
nHoEREGICH L TRER &R TEREN
ERREBWT, TORE BRESLELICTHE
THRUENHDL, BENLRBRORIY, HAWRE
E L NAT OfESREZBET I HIC LR
MPZRAEZAVWTFHM 21T LESH 5,

3.2.7 BEH

NAT & E®IL, 774 ~—7o—-708EH

RENRYE, RBREFICEELTWB M, AW3 -

TIL =7 u—THBETANRY ) LERER
BICRITE 2 LT3R ERTUEND L, ¥R
HicBIL T, 074 VR EDWERE DT
HIZ DWW TLHA IR EITINETH B, T 72,
HEET27ANAOEBN Y 2 / 54 7 OfHES
IOWTEE L THE K BFEIH D, HRIEDFMN
iz, HENABHRE L IBIEREKLEANT,
BN ALN LI SR PAICFHEL TE ( LE
wh B,

3.2.8 MK

NATICX 274 NAY / LHERIZEY, B
LN EHRRTH S, ZOHEBUOFER
TREINZRE—EEL ) DRITEETFNOED

IYAKUHIN KENKYU Vol. 34 No.12 (2003)

BHBREL LTREI NS, REBRENHZEIZEREL
T, EEEESHIWIIERESESEEY 25,
EREESH 2V EARERICH L TRES L
ZREPLEHBEKNBFRRAIIE By, BRZTY,
B LR EG L FECL L - TERT 2 0E» D 5.

3.2.9 rEfH (robustness)

NAT 2274 N2 AKRHBRBREBLT BRI,
GHRGE R NI SR TENLS ¥ T AIEEV R
ATl ) EREFTTLENSH DL, NATO
FEfEE, BibeA L, 794 ~w—, dANTP
DL UREOREER/NEHETEN IS TER
THZ Il URTZEMTE D, ARMER, #
2T BRDOFERETREINI VA NVAREKEDI
ERE 2 7 L2 EBOBREEMERAWT, T
TOTFEFHEE B2 LIz k- THIENKTE S,
JURAY S I A~ 3 YA HETETRBIEE
ATz, FZITEERUEERE (REE LT
2 SHNERTHRBEIND VA NVAED 10055
PE) 27 F7ABEEL, BRI LIS
NHETLLEND D,

3.2.10 iR HEErED

BEED, RRECLIEFO—EELHETS
LENH DL, T, HEHMBEFORELRWIE
Aizid, FNFNNERICLIRBERDILLHE
DIk, BB NLAREEAWTHERLT
BBEND D,

3.2.11 Zvzavio—n (EEHEORET)

BHE % NAT o FEfic 8Tk, 74 VA5,
¥/ AN, BIE, R, BRREEEZTIL
B, BRI LichHELEEn T 2 b o— %
BicfBTroticd-T, RBRRORLEE=F
—LEFELbiwn, Zrarire—AELT,
FIZAL % DERTHREINIRBBRIOIEE
UTFon7AnAkguiRERtktHlwaZ Eick-
THEBRNOB LR T LI eV ETHS T,

3.2.12 HIEEENRE

BHRLUBREOHNEEELHBICL T (2L
CERBERT) L a0k, BRRTOHOHEERIC
DNTLXELTEL{RETHE, Fiz, HEE
ENGERRC OV TORENEERLH LT
ZLENDH D,

3.2.13 HMeE% - AR

NAT R, #a2tv—2oftat—a7inzy



763 mne:i%%&@?4w1f$ﬁﬁﬁ%ﬁwtbtNAT@?4—9€U?417?4

JLETRETE BERENREETH 20,

REEYC & & BRSO DET R ) LENH 5.

Zntn, RERED I =7 VENHLE, B
i, RIFWEOIIRATO RS E T &) E,
EEOME L IEENEZ R RS #8, EECHE
PRAT Ao g EnG, £/, NAT Tit, &
BB SCEEREERNRI 2 s, &R
B - igeld, DEREER & ZFRMEL 22 TIT ) N E
Thb.

3.2.14 STER

NAT leBwTiR, aztr—>rbftat—an
AN ) LRREDTREE SNERETH S HIC
BiEh O BRP ULy MEEPRE T 2 — T NHMA
b S AERENOBEN FNRBRORGERECE
512, NAT HEEHE2ERT S ITREETE
DEE LR B FEEICRETH 3, NATRS
Fio L THE - I EIT & BICBRIIBLT
FERIEIC F DOBESRAE FAIT) S ARSI NG,
3.3 NAT L34 L RBEOSHNRE
NAT iz E 274 LARE TIE, i PCRER
RNA ™ 4 Lzicxt LT RT-PCR &EFAVWLN
TaTW5, Mk~ L Jiz, PCRELUMD
NAT OERLEHECITARLTETEY, 740
e LTETIALFED H 50, NAT
iz, BT AEEFER -2 LB taE—D
BT T E B HETH Y, BRIy
A NAMFELET BIHSCIIRETETH S, Roth
51, NAT Ik 274 N AR OISR 2 RME &
LT, 74 LABRHOBREELSEEHIT TS

LbAAEEELT AL LT, IREIHMS S

13RI B A 52T 2 HEE T A USRI
FiRwitwThr i, Balk, K)o Freds
VIR E— X 24 Ak ANK VEIERE—X
PAS b ELT, L NETNTANAY
M T, NAT 2 X 574 LA % mrREL
CE R L EHEL LMY, TNEOFEI AL
EYEB YA VARBICIEETE 5 & TSR
wHBEELILNRS,

—%, Roth 5 NAT ick 5% A nZAEn L
S —oigsky e mE LT, A AN—"T k1t
B E BT TwD, Bz Dhnng AN—7
w P BN EASITHATE N, FEL A8
R 2 T B 2 EIIFEICHATA B I AR

ANTW3, 0t NATIC LBV 4 VAR
FiF AN OES LEE - TRSICERL T
3. LizdtoT, £WERN 7L LAK MBI NAT
PMAT B ICHEL TREIOEMOI N A,
ORI LA & ) B - BIRIEL TR MR
Twl{ ZeErFEN 5,

X 13

1) Guideline IHT. Viral Safety evaluation of
biotechnology products derived from cell
lines of human and animal origin. Proceeding
of The Fourth International Conference on
Harmonization {Brussels) (Eds. Arcy, P. F.
D. and Harron, D. W. G.), The Queen’s
University of Belfast, 1997, p. 877-914.

2) Larzul, D., Guigue, F., Sninsky, J., Mack, D.,
Brechot, C., Guesdon, J.: Detection of hepati-
tis B virus sequences in serum by using in
vitro enzymatic amplification. J. Virol
Methods, 20, 227-237 (1988).

3) Laure, F., Courgnaud, V., Rouzioux, C., Blan-
che, S., Veber, F., Burgard, M., Jacomet, C,,
Griscelli, C., Brechot, C.: Detection of HIV1
DNA in infants and children by means of the
polymerase chain reaction. Lancet, 2, 538-541
(1983).

4) Kwok, S., Ehrlich, G., Poiesz, B, Kalish, R,
Sninsky, J.: Enzymatic amplification of
HTLV-I viral sequences from peripheral
blood mononuclear cells and infected tissues.
Blood, 72, 1117-1123 (1988).

5) Wilikommen, H. Schmidt, I, Lower, J.:
Safety issues for plasma derivatives and
benefit from NAT testing. Biologicals, 27,
325-331 (1999).

6) Alter, H. J., Sanchez-Pescador, R., Urdea, M.
S., Wilber, J. C., Lagier, R. J., Di Bisceglie, A.
M., Shih, J. W., Neuwald, P. D.: Evaluation of
branched DNA signal amplification for the
detection of hepatitis C virus RNA. J. Viral,
Hepat., 2, 121-132 (1995).

7) Kamisango, K., Kamegawa, C., Sumi, M,
Goto, S., Hirao, A., Gonzales, F., Yasuda, K.,
lino, S.: Quantitative detection of hepatitis B
virus by transcription-mediated amplification
and hybridization protection assay. J. Clin.
Microbiol., 3, 310-314 (1999).

8) Kern, D., Collins, M., Fultz, T., Detmer, 1.
Hamren, S., Peterkin, J. J., Sheridan, P,

IYAKUHIN KENKYU Vol. 34 No.12 (2003)



WS EMESOTANAREUEREENE L NATO 74—V EV T4 AR5 74

769

10)

11)

12)

13)

14)

15)

Urdea, M., White, R., Yeghiazarian, T., Todd,
J.: An enhanced-sensitivity branched-DNA

assay for quantification of human immunode-

ficiency virus type 1 RNA in plasma. J. Clin.
Microbiol., 34, 3196-3202 (1996).

Sarrazin, C., Teuber, G., Kokka, R., Rabenau,
H., Zeuzem, S.: Detection of residual hepatitis
C virus RNA by transcription-mediated
amplification in patients with complete viro-
logic response according to polymerase chain
reaction-based assays. Fepatology, 32, 818~
823 (2000).

Wiedmann, M., Wilson, W. J., Czajka, J., Luo,
1., Barany, F., Batt, C. A.: Ligase chain reac-
tion (LCA)-overview and application. PCR

Methods and Applications (Cold Spring Har- -

ber Laboratory), 3, S51-S64 (1994),

Dodd, R., Notari, E., Stramer, S.: Current
prevalence and incidence of infectious disease
markers and estimated window-period risk
in the American Red Cross blood donor popu-
lation. Transfusion, 42, 966-972 (2002),
Gallarda, J., Dragon, E.: Blood screening by
nucleic acid amplification technology: current
issues, future challenges. Mol. Diagn., 5, 11-22
(2000)..

Guideline N. Control authority batch release
of blood products-validation of nucleic acid
amplification technology (NAT) for the
detection of hepatitis C virus (HCV) RNA in
plasma pools. EMEA 89/381/EEC 2001.
Industry Gf. In the manufacture and clinical
evaluation of in vitro tests to detect nucleic
acid sequences of human immunodeficiency

viruses Type 1 and Type 2. FDA/CBER 1999;

(64FR 711147},

Industry Gf. Use of nucleic acid tests on
pooled and individual samples from donors of
whole bloocd and blood components for trans-
fusion to adequately and appropriately
reduce the risk of transmission of HIV-1 and

IYAKUHIN KENKYU Vol. 34 No. 12 (2003)

16)

17)

18)

19)

20)

21)

22)

HCV. FDA/CBER 2002.

Roth, W., Seifried, E.: Yield and future issues
of nucleic acid testing. Transfus. Clin. Biol.,
8, 282-284 (2001).

EMEA report. EMEA workshop on viral
safety of plasma-derived emdicinal products
with particular focus on non-enveloped vir-
uses. CPMP/BWP/BPWG/4080/00 2001; 13
September Report. 1-21.

Satoh, K., Iwata, A., Murata, M., Hikata, M.,
Hayakawa, T., Yamaguchi, T.: Virus Concen-

‘tration Using Polyethyleneimine-conjugated

Magnetic Beads for Improvement of Sensitiv-
ity in Nucleic Acid Amplification Tests. J.
Virol, Meth., 114, 11-19 (2003).

Iwata, A., Satoh, K., Murata, M., Hikata, M.,
Hayakawa, T., Yamaguchi, T.: Virus concen-
tration using sulfonated magnetic beads to
improve sensitivity in nucleic acid amplifica-
tion tests. Biol. Pharm. Bull., 26, 1065-106%
(2003).

Grant, P. R., Sims, C. M., Krieg-Schneider, F.,
Love, E. M., Eglin, R., Tedder, R. S.: Autom-
ated screening of blood donations for hepati-
tis C virus RNA using the Qiagen BioRobot
9604 and the Roche COBAS HCV Amplicor
assay. Vox. Sang., 82, 169-176 (2002).
Miscn, L., Seed, C. R., Margaritis, A. R,
Hyland, C.: Nucleic acid technology screen-
ing of Australian blood donors for hepatitis C
and human immunodeficiency virus-1 RNA:
comparison of two high-throughput testing
strategies. Vox. Sang., 84, 11-19 (2003).
Minegishi, K., Yoshikawa, A., Kishimoto, S.,
Yugi, H., Yokoya. N., Sakurada, M., Kiyo-
kawa, H., Nishioka, K.: Superiority of mini-
pool nucleic acid amplification technology for
hepatitis B virus over chemiluminescence
immunoassay for hepatitis B surface antigen
screening. Vox. Sang., 84, 287-291 (2003).



