[bookmark: _GoBack]I-branched N-glycans Negatively Regulate Melanoma
Growth and Insulin-like Growth Factor Receptor Signaling
Jenna Geddes Sweeney1,6, Jennifer Liang1, Aristotelis
Antonopoulos2, Nicholas Giovannone1,6, Lana Schaffer3,
Steven R. Head3, Hideo Takahashi4, Yoshihiko Tani4,
Sandra King1, Danielle Brackett5, George F. Murphy5,6,
Stuart M. Haslam2, Hans R. Widlund1, Charles J.
Dimitroff1,6
1Department of Dermatology, Brigham and Women’s
Hospital, Boston, MA; 2Department of Life Sciences,
Imperial College London, UK; 3The Scripps Research
Institute, La Jolla, CA; 4Japanese Red Cross Kinki Block
Blood Center, Ibaraki-shi Osaka, Japan; 5Department of
Pathology, Brigham and Women’s Hospital, Boston, MA;
6Harvard Medical School, Boston, MA

Aberrant glycosylation plays an important role in key steps of malignant transformation and cancer progression. However, how glycan-forming and glycan-degrading machinery contribute to malignancy is still ill-defined. Here, we performed a comprehensive genomic inquiry on glycome-related genes using publically-available cohorts of nine different cancer phenotypes. We found that malignant melanoma, in particular, exhibited a glycomic gene enrichment pattern that was significantly distinct from eight other malignancies, leading to the hypothesis that melanomas are critically addicted to their glycomic nature for malignant progression. Markedly, when compared with normal human epidermal melanocytes (NHEM), this glycome gene blueprint implicated that the Ibranching ß1,6 N-acetylglucosaminyltransferase 2, GCNT2, was inversely correlated with malignant transformation. Moreover, MALDI-TOF mass spectrometry on cell surface glycans revealed that NHEMs mainly expressed I-branched structures, while metastatic melanoma cells variably expressed both i-linear and I-branched modified N-glycans. With regards to its role in malignancy, enforced GCNT2 expression and subsequent cell surface I-branched glycan formation significantly decreased primary melanoma growth in vivo, whereas knockdown of GCNT2 expression and subsequent cell surface i-linear glycan formation significantly enhanced melanoma growth in vivo. Functional assessments revealed that N-glycan-dependent I-branching on Insulin-like growth factor receptor (IGF1R) decreased receptor tyrosine phosphorylation as well as in vitro melanoma cell growth in response to insulin-like growth factor 1 (IGF-1). Overall, these findings provide a new prospective on the importance of i/Iantigen modifications on N-glycans in melanoma development and growth factor receptor signaling.
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