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AwArd for A distinguished Contribution in MAss speCtroMetry
2017 reCIpIenT:  CaTHerIne e. CoSTello

award leCTure:  4:45 pm, monday, Hall d, level 1

Dr. Catherine E. Costello  is the recipient of the 2017 Award for a Distinguished Contribution in Mass 
Spectrometry for her pioneering contributions to the development of tandem mass spectrometry of 
glycans and glycoconjugates.

Glycans differ from proteins in that their biosynthesis derives from a series of enzymatic reactions in the 
endoplasmic reticulum and Golgi apparatus and not from a template-driven process. Glycans, depending 
on class, may be branched, meaning that their structural determination requires determination of linkage 
positions and stereochemistry. The function of a glycan depends on the target to which it binds. A 
difference in a single monosaccharide linkage in a glycan alters the partners to which a glycan or 
glycoconjugate binds. For glycoproteins, the large number of proteoforms reflect glycan heterogeneity 
at each glycosylation site. Thus, the population of glycoprotein proteoforms present at any given place 

or time differ in their capacities to bind to partners that contain carbohydrate binding domains.  The complexity of glycan and 
glycoconjugate structures presents a severe analytical challenge to the field of glycomics.

Prof. Costello’s research has revolutionized glycomics by enabling comprehensive structural characterization of free glycans and 
glycoconjugates in a sensitive and high throughput fashion. In the 1980s she was among the first to recognize the potential of 
combining emerging soft ionization techniques with tandem mass spectrometry for characterization of glycans. Today, her 1988 
publication defining the dissociation nomenclature for glycans remains highly cited.  Prof. Costello delineated the strategy of 
producing the greatest degree of structural detail on glycans in a single tandem mass spectrometry step. She recognized that 
while collisional dissociation provides useful information, its utility is limited by low abundances of key cross-ring cleavage product 
ions. She developed activated electron dissociation methods for glycans and glycoconjugates that are inherently more effective 
for producing cross-ring cleavages. This has included studies of dissociation mechanisms and influences of metal cationization.  
Prof. Costello and her co-workers also pioneered Fourier Transform mass spectrometry of glycans and glycoconjugates with the 
application of electron based activation/dissociation methods and demonstrated these methods on a time scale compatible with 
on-line LC-tandem MS. Prof. Costello was the first to demonstrate top-down tandem MS analysis of intact glycoproteins. This is 
significant because most cell surface and secreted proteins are glycosylated and progress in biomedicine depends on the ability 
to characterize glycosylated proteoforms. 

Prof. Costello’s research activities define the present state of the art in glycan and glycoconjugate tandem mass spectrometry. 
These achievements address the needs in biomedicine for high throughput sequencing of glycans and glycoconjugates and for 
top-down analysis of intact glycoproteins.

Dr. Catherine E. Costello is a William Fairfield Warren Distinguished Professor, Department of Biochemistry, Cell Biology & 
Genomics, Department of Physiology & Biophysics, and Department of Chemistry, Boston University, Boston, MA.

RON A. HITES AWARD OUTSTANDING RESEARCH PUBLICATION IN JASMS
AWARD PRESENTATION: ASMS MEETING, 4:45 PM WEDNESDAy, SAGAMORE 5-7, LEvEL 2

The Ron Hites Award recognizes an outstanding publication of original research, based on a paper’s 
innovative aspects, technical and presentation quality, likely stimulation of future research and impact on 
future applications. The award is named to honor Professor Ron Hites of Indiana University, who led the 
creation of JASMS in 1988 while president of ASMS. The award includes $2,000 and certificates. 

The 2017 Award recognizes Thomas Rizzo, École Polytechnique Fédérale de Lausanne and co-authors for their paper Infrared 
Spectroscopy of Mobility-Selected H+-Gly-Pro-Gly-Gly (GPGG); Antoine Masson1, Michael Z. Kamrath1, Marta A. S. Perez1, 
Matthew S. Glover2, U. Röthlisberger1, David E. Clemmer2, Thomas R. Rizzo1; 1École Polytechnique Fédérale de Lausanne, 
2Indiana University; JASMS Vol. 26, Sept 2015, pp. 1444-1454
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