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pJAK2 polypeptide, an antagonist of suppressors of cytokine signaling-1, can enhance the antitumor
effect of dendritic cells

HE Hui-xiang" °, CHEN Yu-giang'?, YAN Jiang-hua?, DING Yuan®, WANG Yong-jun?, WANG Sheng-yu’,
YE Yan-hua?, XU Ying-yi%, LI Qiao-zhen?
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174 Hospital of Chinese People’s Liberation Army, Xiamen 361003, Fujian Province, China; 3. Cancer Research Center,
Medical College of Xiamen University, Xiamen 361005, Fujian Province, China

[ABSTRACT] Objective: To investigate the effect of pJAK2 polypeptide, an antagonist of SOCSI
(suppressors of cytokine signaling 1), on antitumor effect of in vitro cultivation-induced DCs (dendritic
cells). Methods: Peripheral blood was collected from the healthy volunteers, and the PBMCs (peripheral
blood mononuclear cells) were isolated. DCs were induced by rhGM-CSF (recombinant human
granulocyte-macrophage colony-stimulating factor) and rhlL-4 (recombinant human interleukin-4). On
the fifth day, DCs were divided into four groups: control group, Lysate-DCs group, pJAK2-DCs group, and
Lysate + pJAK2 DCs group. On the sixth day, TNF-a (tumor necrosis factor-alpha) was added into each
group. The morphological features of DCs were observed under an inverted microscope; the phenotypes
were detected by FCM (flow cytometry); the killing effect of CTLs (cytotoxic T lymphocytes) on gastric
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cancer BGC-823 cells was evaluated by LDH (lactate dehydrogenase) cytotoxicity test; the concentrations
of IL-12 (interleukin-12) and IFN-y (interferon-y) were detected by ELISA (enzyme-linked immuno
sorbent assay). Results: Mature DCs presented typically morphological and phenotypic features; the DCs
in Lysate + pJAK2-DCs group had the highest expression levels of CD80, CD83, CD86 and HLA-DR (human
leukocyte antigen DR). When the ratio of effectors to target cells ranged from 10 1 to 30 1, the killing
activity of CTLs had a positive correlation with the ratio. When the ratio of effectors to target cells was
30 1, the killing activity of CTLs in the control group was (19.77+2.34)%, which was lowest as compared
with the other groups (P < 0.01), meanwhile the killing activity of CTLs in Lysate + pJAK2-DCs group
was higher than those in Lysate-DCs and pJAK2-DCs groups (P < 0.05). The levels of IL-12 and IFN-y
secretion in Lysate + pJAK2-DCs group were apparently higher than those in the control group (P < 0.01).
Conclusion: An antagonist of SOCS1, pJAK2 polypeptide, can enhance the ability of antigen presentation
and specific antitumor effect of DCs on gastric cancer cells.
[KEY WORDS] Stomach neoplasms; Suppressors of cytokine signaling proteins; Dendritic cells; Cell line,
tumor; pJAK2 polypeptide
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Fig. 1 The morphologic changes of DCs (dendritic = E BGC-823
cells) at different incubation time points were observed 0 1 30 1
under an inverted phase contrast microscope (>
400). A: PBMCs (peripheral blood mononuclear cells) DCs CTL BGC-823
were cultured with rhGM-CSF (recombinant human 30 1
granulocyte-macrophage colony-stimulating factor) and
rhIL-4 (recombinant human interleukin-4) for four days; CTL 19.77%2.34 % 3
B: PBMCs were cultured with thGM-CSF, rhIL-4 and P 0.01 2 pJAK2-DCs Lysate-
TNF-o (tumor nectosis factor-alpha) for seven days. DCs
1 DCs
<400 Lysate pJAK2-DCs CTL
1 DCs

Table 1 The expression levels of molecular markers indicating cellular phenotype on the surface of DCs (dendritic cells)
under different cultured conditions
(X = s, %, n=3)

Group CD80 CD83 CD86 HLA-DR
iDCs 9.99+3.9 5.89+1.2 10.70=%1.6 26.62+5.3
Control (DCs) 70.58+2.6 73.00+3.1 78.00+1.8 80.27+3.4
Lysate-DCs 72.94+4.2 76.53+1.9 80.12+3.4 82.18+2.5
pJAK2-DCs 75.75x2.3" 78.22+2.17 81.30+3.6 82.85+2.8
Lysate + pJAK2-DCs 77.31x£3.07 81.71x2.8" 86.03+2.0" 87.28x2.4"

HLA-DR: Human leukocyte antigen DR. iDCs: Immature DCs, which were treated with rhGM-CSF (recombinant human
granulocyte-macrophage colony-stimulating factor) and rhlL-4 (recombinant human interleukin-4) for 5 days. The mature
DCs were induced from iDCs by treatment with 20 ng/mL TNF-o on the sixth day. Compared with the control group, the
other three mature DCs groups were additionally treated with Lysate (0.2 mg/mL), pJAK2 polypeptide (15 pmol/L) and Lysate
(0.2 mg/mL) plus pJAK2 polypeptide (15 umol/L) on the fifth day, respectively. The phenotypes of these DCs were analyzed by
immunofluorescence staining (n  3). P 0.05, "P  0.01, vs the control group; P 0.05, P 0.01, vs Lysate-DCs group.
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Fig. 2 CTLs (cytotoxic T lymphocytes) induced by 188.04+19.13
different mature DCs (dendritic cells) to kill gastric cancer
BGC-823 cells were assayed by LDH (lactate dehydrogenase) pg/mL 3
cytotoxicity test (n=3). Control: Mature DCs alone; Lysate- P 001 4 IFN-y
DCs: Mature DCs treated with Lysate (0.2 mg/mL); pJAK2-
DCs: Mature DCs treated with pJAK2 polypeptide (15 pmol/ 96.17£9.55 125.29+13.17 136.81+
L); Lysate pJAK2-DCs: Mature DCs treated with Lysate 10.31 159.68%+19.80 pg/mL

(0.2 mg/mL) and pJAK2 polypeptide (15 pmol/L).” P 0.01, B
vs the control group; P  0.05,vs Lysate-DCs group. Lysate  pJAK2-DCs
2 DCs  CTLs BGC-823 P 0.01
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