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Qualifications

Ph.D., University of Chicago, Immunology, 1988

Expertise and Research Interests

Our long-term research goal is to better understand the molecular mechanisms, which effect
the thyroid-host interactions during the progression of thyroid malignancy and to design
methods for changing the extent and type of leukocyte infiltration into diseased thyroids to
improve cancer and autoimmune therapies. Papillary thyroid carcinoma (PTC) is the leading
endocrine malignancy in the US and accounts for 80% of all thyroid cancers. Furthermore
between 5-10% of thyroid cancers present as poorly differentiated carcinomas with high patient
mortality. Recent studies have shown the presence of specific rearrangements involving the c-
RET tyrosine kinase gene in differentiated thyroid cancers. However, immune recognition of
tumor antigens can greatly influence the outcome and extent of disease progression. In
patients with autoimmune thyroiditis the high incidence of concurrent cancer is offset by a good
prognosis suggesting that a potential tumor specific antigen can evoke effective immune
responses preventing tumor spread. One candidate tumor antigen in these malignancies is the
RET/PTC oncogenic fusion protein responsible for thyroid cell transformation. Using transgenic
mice we have shown that RET/PTC plays a causative role in thyroid neoplasia. Furthermore,
some patients analyzed for thyroid disease develop an antibody response to RET/PTC3 protein
and 95% of the patients with autoimmune thyroiditis express RET/PTC1 or 3. From these data
we hypothesize that RET/PTC or RET/PTC-induced tumor-specific antigen(s) are targets of an
immune response leading to lymphocytic thyroiditis and, in predisposed individuals,
autoimmune disease. To address this hypothesis we have been using RET/PTC3p53-/- mutant
mice, which develop advanced thyroid cancers, to study the tumor specific response against
RET/PTC fusion proteins. We plan to decipher the mechanism of RET/PTC induced inflammation
and activation in vivo and to target expression of these and newly isolated immunogenic
proteins to thyroid tissue in vivo using modified avian retroviruses. These studies will provide a
better understanding of human thyroid disease and delineate tissue specific therapies to limit
disease progression.
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Keywords

Antisense Nucleic Acid; Cancer; Cancer Biology; Cancer Prevention; Carcinogenesis;
Carcinogenesis; Developmental Genetics; Embryonic Stem Cell; Genetic Promoter Element;
Hematopoiesis; In Situ Hybridization; Laboratory Mouse; Leukemia; Mammalian Embryology;
Neoplasm Cancer Genetics; Nucleic Acid Sequence; Oligonucleotide; Retroviridae; Southern
Blotting; Transcription Factor; Transfection; Transgenic Animal

Publications

Du Bois GC, Song SP, Kulikovskaya I, Rothstein JL, Germann MW, Croce CM. Purification
and characterization of recombinant forms of murine Tcll proteins. Protein Expression
and Purification. 18(3): 277-85, Apr 2000

Hallas C, Pekarsky Y, Itoyama T, Varnum J, Bichi R, Rothstein JL, Croce CM. Genomic
analysis of human and mouse TCL1 loci reveals a complex of tightly clustered genes.
Proceedings of the National Academy of Sciences (USA). 96(25): 14418-23, Dec 1999

Nibu K; Li G; Zhang X; Rawson NE; Restrepo D; Kaga K; Lowry LD; Keane WM;
Rothstein JL. Olfactory neuron-specific expression of NeuroD in mouse and human nasal
mucosa. Cell Tissue Research. 298(3): 405-14, Dec 1999

Portella G, Vitagliano D, Borselli C, Melillo RM, Salvatore D, Rothstein JL, Vecchio G,
Fusco A, Santoro M. Human N-ras, TRK-T1, and RET/PTC3 oncogenes, driven by a
thyroglobulin promoter, differently affect the expression of differentiation markers and
the proliferation of thyroid epithelial cells. Oncology Research. 11(9): 421-7, 1999

Powell DJ Jr; Russell J; Nibu K; Li G; Rhee E; Liao M; Goldstein M; Keane WM; Santoro
M; Fusco A; Rothstein JL. The RET/PTC3 oncogene: metastatic solid-type papillary
carcinomas in murine thyroids. Cancer Research. 58(23): 5523-8, 1 Dec 1998

Virgilio L;Lazzeri C;Bichi R;Nibu K;Narducci M G;Russo G;Rothstein J L;Croce C M.
Deregulated expression of TCL1 causes T cell leukemia in mice. Proceedings of the
National Academy of Sciences (USA). 95(7): 3885-9, 31 Mar 1998

Fu Z Q;Du Bois G C;Song S P;Kulikovskaya I;Virgilio L;Rothstein J L;Croce C M;Weber I
T;Harrison R W. Crystal structure of MTCP-1: implications for role of TCL-1 and MTCP-1
in T cell malignancies. Proceedings of the National Academy of Sciences (USA). 95(7):
3413-8, 31 Mar 1998

Narducci M G;Virgilio L;Engiles J B;Buchberg A M;Billips L;Facchiano A;Croce C M;Russo
G;Rothstein J L. The murine Tcll oncogene: embryonic and lymphoid cell expression.
Oncogene. 15(8): 919-26, 18 Aug 1997

Druck T;Hadaczek P;Fu T B;Ohta M;Siprashvili Z;Baffa R;Negrini M;Kastury K;Veronese
M L;Rosen D;Rothstein J;McCue P;Cotticelli M G;Inoue H;Croce C M;Huebner K.
Structure and expression of the human FHIT gene in normal and tumor cells. Cancer
Research. 57(3): 504-12, 1 Feb 1997

Wirtschafter A;Schmidt R;Rosen D;Kundu N;Santoro M;Fusco A;Multhaupt H;Atkins J P;
Rosen M R;Keane W M;Rothstein J L. Expression of the RET/PTC fusion gene as a marker
for papillary carcinoma in Hashimoto's thyroiditis. Laryngoscope. 107(1): 95-100, Jan
1997

Gomez G;Restrepo D;Rawson N;Lowry L D;Keane W M;Rothstein J L. Induction of
differentiation of human olfactory neuroblastoma cells into odorant-responsive cells.
Neuroscience. 74(2): 567-77, Sep 1996

Hwang S;Benjamin L E;Oh B;Rothstein J L;Ackerman S L;Beddington R SP;Solter D;
Knowles B B. Genetic mapping and embryonic expression of a novel, maternally
transcribed gene Mem3. Mammalian Genome. 7(8): 586-90, Aug 1996

Carney M E;O'Reilly R C;Sholevar B;Buiakova O I;Lowry L D;Keane W M;Margolis F L;
Rothstein J L. Expression of the human Achaete-scute 1 gene in olfactory neuroblastoma
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(esthesioneuroblastoma). Journal of Neuro-oncology. 26(1): 35-43, Oct 1995

Johnson S E;Rothstein J L;Knowles B B. Expression of epidermal growth factor family
gene members in early mouse development. Developmental Dynamics. 201(3): 216-26,
Nov 1994

Faas S J;Rothstein J L;Kreider B L;Rovera G;Knowles B B. Phenotypically diverse mouse
thymic stromal cell lines which induce proliferation and differentiation of hematopoietic
cells. European Journal of Immunology. 23(6): 1201-14, Jun 1993

Rothstein J L;Johnson D;Jessee J;Skowronski J;DelLoia J A;Solter D;Knowles B B.
Construction of primary and subtracted cDNA libraries from early embryos. Methods In
Enzymology. 225: 587-610, 1993

Rothstein J L;Johnson D;DeLoia J A;Skowronski J;Solter D;Knowles B. Gene expression
during preimplantation mouse development. Genes and Development. 6(7): 1190-201,
Jul 1992

Rothstein J L;Schreiber H. Tissue damage caused by TNF and complement. Immunology
Series. 56: 453-81, 1992
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The Thomas Jefferson University web site, its contents and programs, is provided for informational and
educational purposes only and is not intended as medical advice nor is it intended to create any physician-patient
relationship. Please remember that this information should not substitute for a visit or a consultation with a
health care provider. The views or opinions expressed in the resources provided do not necessarily reflect those
of Thomas Jefferson University, Thomas Jefferson University Hospital, or the Jefferson Health System or staff.
Please read our Privacy Statement.
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