
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 26 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Nucleosides, Nucleotides and Nucleic Acids
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713597286

Immune Cell Involvement in Anti-c-myc DNA Prevention of Tumor
Formation in a Mouse Model of Burkitt'S Lymphoma
G. D. Graya; R. Townsendb; H. Hayasakaa; R. Korngoldb; E. Wickstroma

a Department of Biochemistry and Molecular Pharmacology, Thomas Jefferson University,
Philadelphia, Pennsylvania b Department of Microbiology and Immunology, Kimmel Cancer Center
Thomas Jefferson University, Philadelphia, Pennsylvania

To cite this Article Gray, G. D. , Townsend, R. , Hayasaka, H. , Korngold, R. and Wickstrom, E.(1997) 'Immune Cell
Involvement in Anti-c-myc DNA Prevention of Tumor Formation in a Mouse Model of Burkitt'S Lymphoma',
Nucleosides, Nucleotides and Nucleic Acids, 16: 7, 1727 — 1730
To link to this Article: DOI: 10.1080/07328319708006264
URL: http://dx.doi.org/10.1080/07328319708006264

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t713597286
http://dx.doi.org/10.1080/07328319708006264
http://www.informaworld.com/terms-and-conditions-of-access.pdf


NUCLEOSIDES & NUCLEOTIDES, 16(7-9), 1727-1730 (1997) 

IMMUNE! CELL INVOLVEMENT IN ANTI-C-MYC DNA 
PREVENTION OF TUMOR FORMATION IN A 
MOUSE MODEL OF BURKTTT'S LYMPHOMA 

Gray, G. D.', Townsend, R.t, Hayasaka, H. ', Komgold, R.t, and Wickstrom, E. ** 
Departments of 'Biochemistry and Molecular Pharmacology, and 

tMicrobiology and Immunology, Kirmnel Cancer Center 
Thomas Jefferson University, Philadelphia, Pennsylvania 19107 

ABSTRACT 

Prophylactic therapy with 5'-dCACGlTGAGGGGCAT phosphorothioate, (2.5 
nmol/hr) strongly inhibited tmrigenesis in Ep-myc transgenic mice, and ablated spleen cell 
MYC antigen. However, the anti-c-myc DNA also stimulated proliferation of spleen cells in 
vitro, though much less so than a positive CG motif control, 5'-dGCATGACGTTGAGCT. 

Transgenic mice bearing a murine immunoglobulin enhancerlc-myc fusion transgene 

(Ep-myc) provide a useful model for Burkitt's lymphoma.' In recent work? Ep-myc mke 

treated by micro-osmotic pumps from 3-9 weeks after birth with saline vehicle or scrambled 

DNA phosphorothioate (2.5 nmol/hr, about 1 m&g/hr) displayed palpable tumors by 8-9 

weeks of age, but 75% of Ep-myc mice treated with anti-c-myc DNA phosphorothioate (2.5 

nmol/hr) were still free of tumors at the age of 26 weeks. Anti-c-myc DNA therapy also 

ablated MYC antigen in the spleens of tumor-bearing mice. 
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1728 GRAY ET AL. 

DNA phosphorothioates delivered by this regimen reached a steady-state serum 

concentration of 0.1 pM, measured by fluorescence induced by addition of OliGreenTM 

(Molecular Probes, Eugene OR).3 The anti-c-myc sequence, 5'-dCACG'ITGAGGGGCAT, is 

potentially capable of forming a four-strand tetraplex via the G4 tracts, and does so at 4" and 

23°.4 However, this tetraplex is not stable at 37" in physiological salts, even in the presence of 

serum, and the prefonned tetraplex dissociates rapidly at 37°.4 

In subsequent experiments at lower dose rates, 1.25 nmol/hr, 0.625 nmol/hr, and 0.313 

nmol/hr, proportionately shorter tumor onset times were observed, with no significant 

protection at the lowest dose rate, or by the scrambled control (Fig. 1). 
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FIG. 1 Age of tumor onset in Ep- 
myc transgenic mice treated fiom 3- 
9 weeks of age with micro-osmotic 
pumps containing anti-c-myc or 
scrambled oligonucleotide at 1.25 
nmol/hr, 0.625 nmol/hr, or 0.313 
nmol/hr. Data represent man f SE 
of 8-11 animalS. 

Longterm tumor resistance 

after anti-c-myc DNA therapy 

suggests the induction of a host 

immune response. The anti-c-myc 

sequence, 5'- 

dCACG'TTGAGGGGCAT, shares som homology with the PuPuCGpYpY motif which 

activates B and T cells in vi0-0.~~~ Therefore stimulation of non-transgenic spleen cell 

proliferation was compared in vitro among the anti-c-myc sequence, a strong 

innnunostimulatory CG sequence, 5'-dGCATGACG7TGAGCT; and the scrambled control 

(Fig. 2). Both the anti-c-myc and CG control sequences increased cell numbers over 8-fold in 

60 hr. at 3 and 9 pM. The CG sequence was also a strong stimulator at 0.1 or 0.3 pM, but not 
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the anti-c-myc sequence. Sirrdar results were found for Ep-myc transgenic mouse spleen cells 

(not shown). Since we found a steady-state oligonucleotide serum concentration of 0.1 pM in 

mice treated subcutaneously from micropumps at 2.5 n m ~ V h r , ~  the results in Fig. 2 suggest that 

immune cell stimulation by anti-c-myc DNA may not be a powerful effect in vivo under this 

regimen, which greatly reduced tumor formation in Ep -myc transgenic mice? 

0.0 903.01.0 .3 .1 9.03.01.0 .3 .1 9.0!AO1.0 .3 .1 

Oligonucktide Concentration (uM) 

FIG. 2 Spleen cell 
proliferation following 
treatment in vitro with anti-c- 
myc (Myc6), CG, or 
scrambled DNA, vs. 
untreated cells (Control). 
Spleen cells were obtained 
from a male (C57BL6xSJL6) 
FI mouse and plated in RPMI 
1640 with 10% FBS in a 96- 
well plate at 2 x lo5 cells per 
well Oligonucleotides were 
added to the cell medium at 
varying concentrations, and 
the cells were incubated for 
60 hr at 37”, after which cell 
numbers were evaluated 
using AlamarBlueTM 
metabolic dye. Data 
represent means k SE of four 
replicates. 

Examination of length and sequence dependence of 

spleen cell stimulation at 3 pM oligonucleotide (Fig. 3) revealed that 5’ and 3’ decamer 

fragments of the anti-c-myc sequence were not stimulatory, nor was the 5’ hexamer. A 

pentadecamer with two central mismatches showed full stimulation, while pentadecamers with 

5’ or 3’ scrambled hexamers, or a 3’-5’ reversed sequence, induced 2-3-fold stimulation. 

Stimulation of B cells vs. T cells was compared by separating B cells and T cells from 

spleen cells collected from an untreated Ep-myc transgenic muse  presenting n m r o u s  

lymphomas and pronounced splenomgaly. AU three cell populations demonstrated a strong 
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CAC GTT GAG GGG CAT 

CAC GTT CTG GGG CAT 

GCA YCT GAG GGG CAT 

CAC GTT GAG GTG AGC 
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FIG. 3 Spleen cell proliferation in vitro 
as a function of base mutations or 
deletions in the anti-c-myc sequence, 
shown at the top left. The sequences 
below contain base substitutions (gray 
letters) or deletions. Spleen cells were 
treated with 3 pM oligonucleotide, and 
analyzed as in Fig. 2. Data represent 
means f SE of four replicates. 

prohferative response to both anti-c-myc 

DNA, and to the CG positive control, at 9 

pM oligonucleotde (not shown). 

With respect to the mechanism(s) 

of action of anti-c-myc DNA in limiting 

tumorigenesis, the key questions to be addressed concern sequence and dose dependence. 

Longterm tumor prevention studies in Ep-myc mice are necessary to determine the extent of 

immune cell stimulation vs. antisense effects by the anti-c-myc sequence and control sequences 

at the oligonucleotide concentrations experienced in vivo. 

We thank Dr. Michael Khgshteyn for oligonucleotide synthesis, and Irina Feldman for 

assistance with the animal studies. T ~ I S  work was supported by grants from NM (CA42960 to 

E. W., CA60630 to R. K.) and Snow Brand h4dk Products (to E. W.). 
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