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Fig. 1. Schematic representation of lysosomal internalization and degradation of leptin receptors via clathrin-coated

vesicles. Adopted from Friihbeck.”’
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Fig. 2. Role of phosphotyrosines of OB-Rb in leptin signaling. AgRP; agouti- related peptide, ERK; extracellular
signal-regulated kinase, Grb-2; growth factor receptor hinding 2, IRS1/2; insulin receptor substrate 1/2, JAK2; Janus
kinase 2, OB-Rb; leptin receptor long form, PI3K; phosphoinositide 3 kinase, POMC; pro-opiomelanocortin, SHP-2;
SH2 (Src-like homology 2) domain-containing protein tyrosine phosphatase, SOCS; suppressor of cytokine signaling,
STAT; signal transducer and activator of transcription. Adopted from Frithbeck.”’
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Fig. 3. Mechanisms of JAK/STAT activation through OB-Rb. PTP1B, protein tyrosine phosphatase 1B. Adopted from

Frihbeck.”
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Fig. 4. Proposed model of the participation of SOCS3 in leptin resistance. Adopted from Friihbeck.”
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Fig. 5. The MAPK pathway in letpin signaling. DAG; diacylglycerol, JNK; Jun N-terminal kinase, MAPK; mitogen
activated protein kinase, MEK 1/2; MAPK/ERK kinase 1/2, PKC; protein kinase C, PLC; phospholipase C, SOS; son
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Fig. 6. The PI3K/PDE3B/cAMP cascade.
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PDK1; phosphoinositide-dependent kinase 1,

PIP2; Ptdins(4,5)P2, PIP3; Ptdins(3,4,5)P3. Adopted from Frithbeck.”’
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Fig. 8. Leptin receptor signaling. pRb;
kappa B. Adopted from Garofalo and Surmacz.™
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retinoblastoma protein, PLCy; phospholipase C gamma, NFxB; nuclear factor
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Leptin-signal transduction pathways and
relationship with cancer development

Dong Heon Lee
Department of Obstetrics and Gynecology, College of Medicine, Kangwon National University, Chuncheon, Korea

Leptin is a versatile 16 kDa peptide hormone, with tertiary structure resembling that of members of the long—chain helical cytokine
family. It is mainly produced by adipocytes in proportion to fat size stores, and was originally thought to act only as a satiety
factor. However, the ubiquitous distribution of leptin receptors in almost all tissues underlies the pleiotropism of leptin. This review
will focus on the link between leptin, a cytokine that is elevated in obese individuals, and cancer development through clarifying
the intracellular signaling pathways of leptin. First, | discuss the biological functions of leptin and its signaling pathways. Then,
| summarize the effects of leptin on different cancer types in experimental cellular and animal models. Next, | analyze the relationship
between obesity and the presence of cancer or cancer risk in patients. Finally, leptin as a target for cancer treatment in the future
and prevention will be discussed.
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