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Abstract PDCD5 (programmed cell death 5) accelerates

apoptosis of certain tumor cells and the replication-defec-

tive Ad-PDCD5 may be a promising agent for enhancing

chemosensitivity. In this study, a triple-regulated condi-

tionally replicating adenoviruses (CRAd) carrying PDCD5

gene expression cassette, SG611-PDCD5, was engineered.

In SG611-PDCD5, the E1a gene with a deletion of 24

nucleotides within CR2 region is controlled under the

human telomerase reverse transcriptase (hTERT) promoter,

the E1b gene expression is directed by the hypoxia

response element (HRE), whereas the PDCD5 gene is

controlled by the cytomegalovirus promoter. The tumor-

selective replication of this virus and its antitumor efficacy

were characterized in several leukemic cell lines in vitro

and in xenograft models of human leukemic cell line in

nude mice. It was found by RQ-RT-PCR assay that SG611-

PDCD5 expressed PDCD5 efficiently in leukemic cells. In

K562 tumor xenograft models, SG611-PDCD5 displayed a

tumor killing capacity. At a dose of 1 9 109 plaque-

forming units, SG611-PDCD5 alone could completely

inhibit the tumor growth and more effective than replica-

tion-defective Ad-PDCD5. Histopathologic examination

revealed that SG611-PDCD5 administration resulted in

leukemic cell apoptosis. We concluded that the triple-

regulated SG611-PDCD5, as a more potent and safer

antitumor therapeutic, could provide a new strategy for

leukemia biotherapy.
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Introduction

Recent advances in understanding the molecular patho-

genesis of cancer and the rapid development of recombi-

nant DNA technology have made cancer gene therapy

feasible in the clinical setting. Apoptosis-related genes

such as p53, p73, Bax and PDCD5 [1–4] have been used in

gene therapy to directly induce apoptosis or by synergis-

tically enhancing the effects of chemotherapy in cancer

cells.

However, traditional gene therapy showed the low

transfection, no specificity, and poor efficacy. Condition-

ally replicating adenoviruses (CRAd) can replicate specif-

ically in cancer cells and lyse them. When the CRAd

vectors are armed with the antitumor transgene, the trans-

gene copies and expression may be increased markedly

along with the preferable replication of CRAds in tumor

cells but not in normal cells, so that the antitumor efficacy

was enhanced [5]. Thereby, the CRAds overcome the

disadvantages of traditional gene therapy and are emerging

as powerful tools in the warfare on cancer. The ability to

modify cell-specific infectivity or tissue-specific replica-

tion machinery, as well as the possibility of modifying

viral-cellular protein interactions with cellular checkpoint

regulators are emerging as new trends in the design of safer

and more effective adenoviruses [6].
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Based on two common characteristics of telomerase

activation and low oxygen tension environment in most

cancers, a human telomerase reverse transcriptase (hTERT)

promoter-regulated CRAd [7, 8], CNHK300 with the E1a

gene controlled by the hTERT promoter, and a dual-reg-

ulated CRAd, CNHK500, with the E1a and E1b genes

controlled by the hTERT promoter and the hypoxia

response element (HRE) [9], respectively, were reported

previously. They showed that the simultaneous regulation

of E1a and E1b transcription by two promoters could

greatly increase the tumor specificity of CRAds and reduce

adverse side effects in normal cells.

Recently, a triple-regulated CRAd carrying p53 gene

expression cassette, SG600-p53, was reported [10]. In

SG600-p53, the E1a gene with a deletion of 24 nucleotides

within CR2 region is controlled under the hTERT promoter,

the E1b gene expression is directed by the HRE, whereas

the p53 gene is controlled by the cytomegalovirus promoter.

SG600-p53 displayed a tumor-selective killing capacity and

more effective than replication-defective Ad-p53.

PDCD5 (programmed cell death 5), also designated TF-1

cell apoptosis-related gene-19 (TFAR19), was identified in

TF-1 cells undergoing apoptosis [11]. Functional studies

indicate that recombinant human PDCD5 accelerates

apoptosis of tumor cells. PDCD5 is involved in paraptosis,

another form of programmed cell death that may occur

during carcinogenesis, and neurodegeneration [12–14].

PDCD5 is expressed in lower levels in the hepatocellular

carcinoma, breast cancer, gastric cancer, astrocytic gliomas

and leukemia [15–21], suggesting that reduced PDCD5

expression may play an important role in the mechanism of

cancer pathogenesis. Ad-PDCD5 has been used in gene

therapy by synergistically enhancing the effects of che-

motherapy in cancer cells [4].

In the study, SG611-PDCD5, a triple-regulated CRAd

carrying PDCD5 gene expression cassette, was constructed

based on the SG600 system. We believe that not only the

expression of PDCD5 gene is increased markedly but also

the antitumor effect of the generated SG611-PDCD5 is

improved.

Materials and methods

Cell lines and culture conditions

Human chronic myelogenous leukemia cell lines K562,

human acute promyelocytic leukemia cell line NB4

and human megakaryoblastic leukemia cell line Dami and

MEG-01, were kindly provided by Cell Bank Shanghai

Institute of Cell Biology (Shanghai, China). Human

embryo kidney cell line (HEK293), human fibroblast cell

line BJ, and human hepatic cell L-02 were purchased from

the American Type Culture Collection. All cell lines were

cultured according to the instructions of the providers.

Virus preparation

The construction, generation, and purification of

Ad-PDCD5 as well as the identification of TCID50 (50%

tissue culture infective dose, TCID50) were performed by

the Applied Gene Technology Corporation Ltd. (Beijing,

China). The Ad-PDCD5 vector has the E1 and E3 subunits

deleted, and contains the PDCD5 transgene under the

control of the CMV promoter.

The vector pSG600, with the E1a and E1b genes con-

trolled by the hTERT promoter and the HRE, respectively,

was reported previously [10] and was kindly provided by

the Laboratory of Viral and Gene Therapy, Eastern He-

patobiliary Surgical Hospital (Shanghai, China). The

plasmids pClon15, PENTR11-Linker, and pPE3-F11B

were purchased from the Microbix Biosystems Inc. (Tor-

onto, Ontario, Canada).

The plasmid pDC316-PDCD5 was kindly provided by

the Prof. Da-Long Ma (Peking University, Beijing). Firstly,

PDCD5 gene was released from pDC316-PDCD5 using

EcoRI digestion. After sequencing confirmation, the

PDCD5 cDNA was cloned into plasmid pClon15 by EcoRI

in forward orientation, which has AgeI and NotI site.

Secondly, the PDCD5 fragment with mCMVp and SV40

polyA was released from pClon15 and ligated with an

PENTR11-Linker by using Age I and NotI. The obtained

novel adenoviral vector, named PENTR11-PDCD5, was

then ligated with pPE3-F11B, which is the backbone of the

adenovirus with fiber knob of adenovirus serotype 11B. A

novel plasmid pPE3-F11B-PDCD5 was then generated.

Lastly, the plasmid pPE3-F11B-PDCD5 was co-transfected

with pSG600 into HEK293 cells using Lipofectamine 2000

(Qiagen) to construct the combinant adenovirus. After

homologously recombining in HEK293 cells, the CRAd,

named SG611-PDCD5, was obtained. Similarly, the CRAd

vector SG611 and the CRAd vector SG611-EGFP con-

taining the enhanced green fluorescent protein were con-

structed as a null control, and a marker control,

respectively.

Replication, purification and titer determination

HEK293 cells were infected with SG611-PDCD5, SG611

and SG611-EGFP incubated at 37�C under the condition of

5% CO2. Upon replicating to adequate volume in 293 cells,

the virus was purified by a routine method with CsCl2.

Permissive HEK293 cells were seeded in 96-well plates

(104 cells/well). The next day, eight serial tenfold dilutions

of purified viruses were subjected to 96-well plates. Seven

days after incubation, the observable cytopathic effect
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(CPE) per dilution was counted and virus titer was deter-

mined with the TCID50 method [22].

Flow cytometry analysis

To investigate the infection efficiency of SG611 vector,

K562 cells were harvested in the exponential growth phase.

The cells were seeded in six-well plates at a density of

8 9 105 per well and infected with SG611-EGFP at a MOI

(multiplicity of infection, MOI) of 1, 5 and 10 pfu (plaque-

forming units, pfu)/cell. Mock infection with normal saline

was as control. The cells were co-cultured for 6, 24, 48, 72,

96 and 120 h and then washed to remove free viral parti-

cles. The percentage of EGFP positive cells was analyzed

on a FACS Sort flow cytometer (Becton, Dickinson and

Company, Mountainview, CA, US) with excitation at

488 nm using an excitation wave argon ion laser.

RQ-PCR for measurement of relative PDCD5

expression levels

In the in vitro experiments, K562 cells were seeded in six-

well plates at a density of 8 9 105/per well. To investigate

the relation of time and PDCD5 expression, the cells were

infected with SG611-PDCD5, SG611-EGFP, Ad-PDCD5

and control with normal saline at a MOI of 1 pfu/cell,

respectively. At days 0, 1, 2, 3, 4, 5, 6, 7, 8 and day 9 after

infection, the cells were collected and total cellular RNA

was extracted using the TRIzol� reagent (Invitrogen, US)

as described by the manufacturer. The cDNA synthesis

reaction was performed and was used to detect PDCD5

expression by RQ-PCR as described previously [20].

In vitro cell viability

Cell viability was measured by MTT (methyl thiazolyl

tetrazolium, MTT) assay to evaluate the cytotoxicity of

adenovirus vectors. A panel of leukemic cells was planted

at a density of 1 9 104 per well in 96-well plates. After

incubation for 24 h, the cells were infected with SG611-

PDCD5, SG611, Ad-PDCD5 or mock infected as controls

at a gradient of MOI from 0 to 320 pfu/cell. The MTT

assay was separately performed after 48, 96 and 168 h

incubation. 20 ll of a 5 mg/ml solution of MTT (Sigma,

US) was added to wells and incubated for additional 4–6 h

at 37�C. The reaction was stopped with 0.01 M HCL in

10% SDS, 100 ll per well. The absorbance was determined

on a plate reader read at 570 nm on a scanning multiwell

pectrophotometer with a reference wavelength at 655 nm

(Bio-Rad650, US). Each assay was repeated three times.

Cell viability curves were generated by Excel computer

software.

Animal experiments

BALB/c nu/nu female mice (4–5 weeks of age; Experi-

mental Animal Center, Peking University Health Science

center, Beijing, China) were used in this study. All care and

handling of animals were performed with the approval of

Institutional Authority for Laboratory Animal Care of

Peking University. Mice were pretreated by intraperitoneal

(i.p.) injections of cyclophosphamine once daily at a dose

of 100 mg/kg for two consecutive days. Two days later, a

total of 1.5 9 107 K562 cells in a total volume of 100 ll

were s.c. injected into the right flank of the mice. When the

diameter of the tumor exceeded 5–7 mm, mice were ran-

domly divided into four groups, as follows: 5 mice for

Group I, Ad-PDCD5; 6 mice for Group II, SG611; 6 mice

for Group III, SG611-PDCD5 and 5 mice for control group.

Mice were given total 1 9 109 pfu viruses by five times of

intratumoral injections, one time every other day, in the

Ad-PDCD5 Group I, SG611 Group II and SG611-PDCD5

group III, respectively. In the control group, 100 ll normal

saline per mouse per time was injected intratumorally.

Tumor sizes were monitored every other day. Tumor vol-

ume was calculated using the following formula: (maximal

diameter) 9 (perpendicular diameter)2 9 0.52.

TUNEL assay

Mice were sacrificed 28 days later according to the insti-

tutional guidelines. The tumors were removed, fixed in

10% neutral formaldehyde for 6 h, and embedded with

paraffin. Tumor sections were subjected to immunohisto-

chemistry. TUNEL (terminal deoxynucleotidyl transferase

dUTP nick end labeling) assay apoptosis was detected in

tumor tissues using the TUNEL kit (Intergen Co. Ltd.,

Burlington, MA, US) according to instructions provided by

the manufacturer. Briefly, samples were digested with

200 mg/l proteinase K at 37�C for 20 min. A volume of

20 ll kit reaction agent was added to each sample

according to the kit manual and paraffin-covered slides

were incubated at 37�C for 60 min in a humidified cham-

ber. An aliquot of 2 ll terminal deoxynucleotidyl trans-

ferase and 18 ll nucleotide mixture containing biotind

UTP were added to the reactions. The slides were washed

twice with phosphate buffer, and each slide was incubated

with 50 ll SP-AP (Promega, Madison, WI, US) at 37�C for

1 h. Sections were visualized with BCIP/NBT (5-bromo-4-

chloro-3-indolyl phosphate/nitro bluetetrazolium) using a

light microscope, and nuclei of positive cells appeared

blue–black. At 2509 magnification, the eyepiece provided

a field size of 0.72 mm2. Results are expressed as the mean

apoptotic cells percentage, and three different fields per

slide were examined.
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Statistical analysis

Data from in vitro experiments were assessed by Student’s

t test and data from in vivo experiments were assessed by

ANOVA. Findings of P \ 0.05 were considered significant.

Results

SG611-PDCD5 adenovirus

As showed in Fig. 1, In SG611, the hTERT promoter and

HRE were used to regulate the E1a and E1b genes,

respectively. A PDCD5 gene expression cassette contain-

ing cytomegalovirus promoter, PDCD5 cDNA, and SV40

polyA was inserted into the genome of SG611 and then

generated SG611-PDCD5. The generation and purification

of SG611-PDCD5 as well as the identification of TCID50

was performed. The titers of the viral stocks were deter-

mined to be 2.91 9 1010, 2.06 9 1010, 7.89 9 109 and

2.20 9 1010 TCID50/ml for SG611-PDCD5, SG611,

SG611-EGFP and Ad-PDCD5, respectively.

Flow cytometry analysis for the infection efficiency

of SG611

The K562 cells were seeded in six-well plates at a density

of 8 9 105 per well and infected with SG611-EGFP at a

MOI of 1, 5 and 10 pfu/cell. The cells were co-cultured for

24, 48, 72, 96 and 120 h and the percentage of EGFP

positive cells was analyzed on a FACS Sort flow cytome-

ter. The results showed that the infection efficiency was

increased gradually along with the increase of MOI

(Fig. 2). At 24 h after infection the percentage of EGFP

positive cells with a MOI of 1, 5 and 10 pfu/cell was 6.39,

46.47 and 71.16%, respectively. At a MOI of 1, 5 or 10, the

percentage of EGFP positive cells was also increased

gradually along with time prolonging. At a MOI of 5, the

percentage of EGFP positive cells for 24, 48, 72, 96 and

120 h was 46.47, 55.44, 91.27, 95.38 and 97.74%,

respectively.

SG611-PDCD5-mediated PDCD5 expression

The K562 cells was cultured in six-well plates at a density

of 8 9 105 per well and infected with SG611-PDCD5,

SG611-EGFP and Ad-PDCD5 at a MOI of 1 pfu/cell,

respectively. At 0–9 days after infection, the cells were

collected, total cellular RNA was extracted, cDNA syn-

thesis reaction was performed and was used to detect

PDCD5 expression by RQ-PCR as described previously

[20]. The results showed that SG611-PDCD5 expressed

PDCD5 with high efficiency in cancer cells compared with

Ad-PDCD5. At a MOI of 1 pfu/cell, the expression level of

PDCD5 was increased gradually along with time pro-

longing (Fig. 3). The ratio of PDCD5/ABL at days 4, 5, 6,

7, 8 and day 9 was 3.53 ± 0.65, 11.45 ± 1.75, 33.14 ±

11.43, 39.23 ± 16.85, 70.12 ± 3.13 and 168.32 ± 32.13,

respectively.

SG611-PDCD5-mediated cancer cell-killing effect

For assessing the killing effect of adenovirus vectors, a

panel of leukemic cells was planted at a density of 1 9 104

per well in 96-well plates. The cells were infected with

SG611-PDCD5, SG611, Ad-PDCD5 or mock infected as

controls at a gradient of MOI from 0 to 320 pfu/cell. The

MTT assay was separately performed after 48, 96 and

168 h incubation. The results showed that the cell viabili-

ties were decreased gradually along with the increase of

MOI in these leukemic cells with SG611-PDCD5 in

comparison with SG611 and Ad-PDCD5 (Fig. 4). At 168 h

after infection at a MOI of 20, 40 and 80 pfu/cell, the cell

viability of K562 cells was lower in the group treated with

SG611-PDCD5 than that with SG611 or Ad-PDCD5 (all

P \ 0.01). Similar results were found in the following cell

lines: MEG-01 at 168 h after infection at a MOI of 20, 40

and 80 pfu/cell, respectively; Dami at 48 or 96 h after

infection at a MOI of 10, 40, 80, 160 and 320 pfu/cell,

respectively; NB4 at 96 h after infection at a MOI of 40,

80, 160 and 320 pfu/cell, respectively (all P \ 0.01).

However, the cell viabilities were maintained a relatively

pDC316-PDCD5

EcoRI

LR

HEK293 cell

ITR hTERT RTI3Eb1EERHa1E PDCD5 Ad5/F11B

SG611-PDCD5

pClon15

pClon15-PDCD5 pENTR11-Linker

pENTR11-PDCD5 pPE3-F11B-RC(+)

pPE3-F11B-PDCD5 pSG600

AgeI+NotI

Fig. 1 Schematic diagram of the SG611-PDCD5 adenoviral con-

struct. In SG611, the hTERT promoter and HRE were used to regulate

the E1a and E1b genes, respectively. A PDCD5 gene expression

cassette containing cytomegalovirus promoter, PDCD5 cDNA, and

SV40 polyA was inserted into the genome of SG611 and then

generated SG611-PDCD5. ITR, inverted terminal repeats; w, adeno-

virus type 5 packaging signal
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higher level in normal cell lines BJ (about 60%) and L-02

(about 90%) with SG611-PDCD5 even at a MOI of 1,000

and 1,280 pfu/cell, respectively.

Antitumor efficacy of SG611-PDCD5 on tumor

xenografts

We evaluated the antitumor efficacy of SG611-PDCD5 on

K562 tumor xenografts established in nude mice. Mice

were given total 1 9 109 pfu viruses by five times of

intratumoral injections, one time every other day, in the

Ad-PDCD5 Group I, SG611 Group II and SG611-PDCD5

group III, respectively. Tumor sizes were monitored every

other day. Tumor volume was calculated using the fol-

lowing formula: (maximal diameter) 9 (perpendicular

diameter)2 9 0.52. The results are expressed as the mean

of each treatment group ± SD. As shown in Fig. 5a,

compared to the Ad-PDCD5 group, significant suppression

was observed on days 14–28 in the SG611-PDCD5 groups

(P \ 0.05 on days 14, 16 and 18; P \ 0.01 on days 20, 22,
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Fig. 2 The percentage of EGFP positive cells for K562 was analyzed on a FACS Sort flow cytometer. The results showed that the infection

efficiency was increased gradually along with the increase of MOI or time prolonging
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24, 26 and 28). Compared to the SG611 group, significant

suppression was observed on days 24, 26 and 28 in the

SG611-PDCD5 groups (all P \ 0.01). After excision on

day 28, the final tumor sizes in the control, Ad-PDCD5,

SG611 and SG611-PDCD5 groups were 2,223.19 ±

916.81, 2,080.75 ± 1,068.27, 1,264.46 ± 545.55 and

371.22 ± 113.15 mm3, respectively. The results suggest

that SG611-PDCD5 treatment alone could effectively

suppress tumor growth in vivo, and tumor inhibition was

superior to SG611 or Ad-PDCD5 treatment alone.

Increased apoptosis observed in tumors treated

with SG611-PDCD5

Tumors were excised on day 28. TUNEL staining to detect

apoptotic cells in excised tumors. As shown in Fig. 5b,

significantly more apoptotic cells were observed in the

SG611-PDCD5 group than in SG611 group (19.5 ± 9.50%

vs. 6.75 ± 1.50%, P \ 0.01). These results suggest that

apoptosis is a cytotoxic mechanism occurring in tumors

treated with SG611-PDCD5 in vivo.

Discussion

PDCD5 (programmed cell death 5), also designated TF-1

cell apoptosis-related gene-19 (TFAR19), was identified in

TF-1 cells undergoing apoptosis [11]. PDCD5 is expressed

in lower levels in the heptocellular carcinoma, breast

cancer, gastric cancer, astrocytic gliomas and leukemia

[15–21], suggesting that reduced PDCD5 expression may

play an important role in the mechanism of cancer

pathogenesis. We found lower PDCD5 in both AML and

CML marrow cells than in normal donor marrow cells. A

negative correlation was found between relative levels of

PDCD5 and BCR/ABL expression in all CML patients and

in CML patients in the advanced phase. Treatment with the

ABL tyrosine kinase inhibitor Imatinib mesylate increased

PDCD5 expression in K562 and MEG-01 cells. These

findings suggest that abnormal expression of PDCD5 in

leukemia may be involved in the pathomechanism of AML

and CML. Our results showed that exogenous PDCD5

delivered by adenovirus-mediated gene transfer in leuke-

mia cells can markedly enhance sensitivity to the idarubi-

cin in vitro and in vivo [4]. The combined chemogene

therapy of IDR and Ad-PDCD5 may lead to development

of new strategies for effective leukemia treatment with a

potential reduction in systemic toxicity. Future studies will

focus on improving transfection rates of PDCD5 in leu-

kemia cells, which may increase the effectiveness and

clinical feasibility of the chemogene therapy strategy.

CRAds are the viruses that do not replicate in normal

cells but selectively replicate in tumor cells, kill them, and

subsequently infect adjacent tumor cells. They hold the

promise of being effective agents for the treatment of solid

tumors [9, 23, 24]. A few investigations showed that the

existence of hypoxic areas in tumor tissues and the

expression of telomerase in cancer cells can be employed

to achieve cancer targeting treatment [25–31]. Accord-

ingly, the modifications to regulate SG600 with two pro-

moters could restrict adenoviral replication to tumors and

thus achieve better tumor-selective oncolysis. SG600 was

synchronously deleted 24 nucleotides in E1a-CR2 region

that is responsible for binding/inactivating pRb family

members, which may partly preserve pRb functions and

exert the inhibition of tumor growth. The construction of a

gene-viral vector, SG600-p53, by inserting the anticancer

gene p53 into the genome of the tumor-specific CRAds can

replicate preferably in the cancer cell lines but markedly

decreased in normal cell lines [10]. The replicative capa-

bility of SG600-p53 ranged from 793.97 to 4,0625.00-fold

increase at 96 h after infection, whereas from 1.60- to

50.50-fold increase in normal cells at 96 h after infection.

SG600-p53 can increase the expression of p53 and be able

to combine the advantages of gene therapy and virotherapy

[10]. Recent data in different animal models suggest that

SG600-p53 is a safe antitumor therapeutic agent [32].

In the study, SG611-PDCD5, a triple-regulated CRAd

carrying PDCD5 gene expression cassette, was constructed

based on the SG600 system. The infection efficiency of

SG611-EGFP was increased gradually along with the

increase of MOI or increased gradually along with time

prolonging. SG600-PDCD5 expressed PDCD5 with high

efficiency in leukemia cells compared with Ad-PDCD5,

showing that the expression of PDCD5 was increased along
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Fig. 3 Transgene expression by SG611-PDCD5. The results showed

that SG611-PDCD5 expressed PDCD5 with high efficiency in K562

cells compared with Ad-PDCD5. At a MOI of 1 pfu/cell, the

expression level of PDCD5 was increased gradually along with time

prolonging
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with the viral replication in leukemia cells. As shown in

Fig. 4, the cell viabilities were decreased gradually along

with the increase of MOI in these leukemia cells with

SG611-PDCD5 in comparison with SG611 and Ad-

PDCD5. However, the cell viabilities were maintained a

relatively higher level in normal cell lines BJ and L-02

with SG611-PDCD5 even at a MOI of 1,000 and

1,280 pfu/cell, respectively. We further evaluated the

antitumor efficacy of SG611-PDCD5 on K562 tumor

xenografts established in nude mice. As shown in Fig. 5a,

compared to the Ad-PDCD5 group, significant suppression

was observed on days 14–28 in the SG611-PDCD5 groups

(P \ 0.05 on days 14, 16 and 18; P \ 0.01 on days 20, 22,

24, 26 and 28). Compared to the SG611 group, significant
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Fig. 4 Cytotoxic effects in a

panel of leukemic cells after

infection with SG611-PDCD5

in comparison with SG611 and

Ad-PDCD5 at escalating MOI

value by MTT assay. a K562 at

168 h; b MEG-01 at 168 h; c
Dami at 48 h; d Dami at 96 h; e
NB4 at 96 h; f human fibroblast

cell line BJ at 96 h; g human

hepatic cell line L-02 at 96 h; h
L-02 at 168 h. The results

showed that the cell viabilities

were decreased gradually along

with the increase of MOI in

these leukemic cells with

SG611-PDCD5 in comparison

with SG611 and Ad-PDCD5.

However, the cell viabilities

were maintained a relatively

higher level in normal cell lines

BJ (about 60%) and L-02 (about

90%) with SG611-PDCD5 even

at a MOI of 1,000 and

1,280 pfu/cell, respectively
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suppression was observed on days 24, 26 and 28 in the

SG611-PDCD5 groups (all P \ 0.01). By pathologic

examination, we found that the virus administration

resulted in leukemia cell apoptosis. The results suggest that

SG611-PDCD5 treatment alone could effectively suppress

tumor growth in vitro and in vivo, and tumor inhibition was

superior to SG611 or Ad-PDCD5 treatment alone.

In conclusion, we successfully constructed an efficient

tumor-selective oncolytic adenovirus SG611-PDCD5,

which was regulated under both hTERT promoter and HRE

and synchronously carried the PDCD5 transgene and E1a-

CR2 partially deletion. SG611-PDCD5 holds an increase of

anticancer efficacy and might be an improvement of the

safety as a new anticancer agent. Future studies will focus

on increasing the effectiveness and clinical feasibility of

our gene-viral therapy strategy.
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