
applications, glycans remain 

less studied than other 

molecules of life, such as 

DNA and proteins (see Box 

1). 

Glycoscience in Health, 
Energy, and Materials 
Science 
The committee investigated 

three key areas in which 

glycoscience can make 

VLJQL¿FDQW�FRQWULEXWLRQV��

Health 
Glycans play roles in 

DOPRVW�HYHU\�ELRORJLFDO�
process and are involved in every major disease. 

They are integral to cell adhesion and move-

PHQW��VXFK�DV�ZKHQ�ZKLWH�EORRG�FHOOV�PLJUDWH�WR�
a site of injury or infection. Glycans inside cells 

KHOS�LQÀXHQFH�WKH�H[SUHVVLRQ�RI�JHQHV�DQG�
proteins, forming part of a cell’s response to 

ELRORJLFDO�VLJQDOV��7KH�KXPDQ�LPPXQH�V\VWHP�
KDV�HYROYHG�WKH�DELOLW\�WR�UHFRJQL]H�SDWKRJHQ�
VSHFL¿F�JO\FDQ�VHTXHQFHV�RQ�EDFWHULD��YLUXVHV��
and fungi, triggering an immune response. 

These properties mean glycans are useful as 

components of therapeutic drugs to help treat 

chronic and infectious diseases and as 

ELRPDUNHUV�WR�GHWHFW�GLVHDVHV�OLNH�FDQFHU��
*O\FRVFLHQFH�FDQ�DOVR�FRQWULEXWH�WR�SHUVRQ-

DOL]HG�PHGLFLQH��,Q�UHFHQW�\HDUV��WKHUH�KDYH�
EHHQ�VXEVWDQWLDO�LQYHVWPHQWV�LQ�VWXG\LQJ�WKH�
human genome to develop disease treatments 

T
hroughout the 

natural world, 

JO\FDQV�DUH�XELTXL-
tous. Every living cell is 

covered with a glycan layer 

that provides a cell- and 

WLVVXH�VSHFL¿F�LGHQWLW\��DQG�
many proteins receive 

glycan tags that can act like 

a dimmer switch to modu-

late protein activity (see 

Figure 1). Glycans also play 

key roles in the reactions of 

SKRWRV\QWKHVLV�DQG�PHWDER-

OLVP��,Q�UHFHQW�\HDUV��
VFLHQWLVWV�KDYH�UHDOL]HG�WKDW�
understanding glycans’ 

ELRORJLFDO�UROHV�FDQ�\LHOG�DGYDQFHV�LQ�PHGLFLQH��
WKHLU�SRO\PHU�VWUXFWXUHV�FDQ�SURGXFH�UHQHZDEOH�
PDWHULDOV�ZLWK�XVHIXO�SURSHUWLHV��DQG�WKH�JO\FDQV�
IRXQG�LQ�SODQW�FHOO�ZDOOV�FDQ�EH�SURFHVVHG�WR�
PDNH�ELRIXHOV��<HW�GHVSLWH�WKHVH�SRWHQWLDO�

$�QHZ�IRFXV�RQ�JO\FRVFLHQFH��D�¿HOG�WKDW�H[SORUHV�WKH�VWUXFWXUHV�DQG�IXQFWLRQV�RI�VXJDUV��
SURPLVHV�JUHDW�DGYDQFHV�LQ�DUHDV�DV�GLYHUVH�DV�PHGLFLQH��HQHUJ\�JHQHUDWLRQ��DQG�PDWHULDOV�
VFLHQFH��WKLV�UHSRUW�¿QGV��*O\FDQV²DOVR�NQRZQ�DV�FDUERK\GUDWHV��VDFFKDULGHV��RU�VLPSO\�DV�
VXJDUV²SOD\�FHQWUDO�UROHV�LQ�PDQ\�ELRORJLFDO�SURFHVVHV�DQG�KDYH�SURSHUWLHV�XVHIXO�LQ�DQ�DUUD\�
RI�DSSOLFDWLRQV��+RZHYHU��JO\FDQV�KDYH�UHFHLYHG�OLWWOH�DWWHQWLRQ�IURP�WKH�UHVHDUFK�FRPPXQLW\�
GXH��LQ�ODUJH�SDUW��WR�D�ODFN�RI�WRROV�WR�SUREH�WKHLU�RIWHQ�FRPSOH[�VWUXFWXUHV�DQG�SURSHUWLHV��
7KLV�UHSRUW�SUHVHQWV�D�URDGPDS�IRU�WUDQVIRUPLQJ�JO\FRVFLHQFH�IURP�D�¿HOG�GRPLQDWHG�E\�
VSHFLDOLVWV�WR�D�ZLGHO\�VWXGLHG�DQG�LQWHJUDWHG�GLVFLSOLQH��ZKLFK�FRXOG�OHDG�WR�D�PRUH�FRPSOHWH�
XQGHUVWDQGLQJ�RI�JO\FDQV�DQG�KHOS�VROYH�NH\�FKDOOHQJHV�LQ�GLYHUVH�¿HOGV��

Transforming Glycoscience:                 
A Roadmap for the Future

)LJXUH��� Cell surfaces are covered with a layer 

of glycans. Here, glycans on Chinese hamster 

ovary cells are imaged in red, and cell nuclei 

DQG�*ROJL�DSSDUDWXV�DUH�EOXH�DQG�JUHHQ��
respectively. 6RXUFH��&DURO\Q�%HUWR]]L��6FRWW�
Laughlin, and Jeremy Baskin.

Box 1. What are Glycans?

*O\FDQV²DOVR�NQRZQ�DV�FDUERK\GUDWHV��VDFFKDULGHV��RU�
VLPSO\�DV�VXJDUV²DUH�PROHFXOHV�PDGH�XS�RI�FRPELQDWLRQV�RI�
different sugar units, such as glucose. These units can link 

together to form complex, three dimensional structures. 

8QOLNH�'1$�DQG�SURWHLQV��JO\FDQV�DUH�QRW�FUHDWHG�E\�
IROORZLQJ�D�WHPSODWH��,QVWHDG��WKH�UHDFWLRQV�WKDW�OLQN�
LQGLYLGXDO�VXJDU�XQLWV�WRJHWKHU�DUH�LQÀXHQFHG�E\�IDFWRUV�
LQFOXGLQJ�FHOOXODU�PHWDEROLVP��FHOO�W\SH��GHYHORSPHQWDO�
VWDJH��DQG�QXWULHQW�DYDLODELOLW\��7KHVH�IDFWRUV�SURYLGH�
VXEVWDQWLDO�GLYHUVLW\�DQG�DOORZ�IRU�JO\FDQV�ZLWK�D�ZLGH�DUUD\�
RI�SURSHUWLHV��EXW�DOVR�PDNH�JO\FDQV�PRUH�GLI¿FXOW�WR�VWXG\�
DQG�PDQLSXODWH�LQ�WKH�ODERUDWRU\�



JO\FDQ�EDVHG�SRO\PHUV�FRXOG�HYHQ�RXWSHUIRUP�SHWUR-

OHXP�EDVHG�SURGXFWV�DW�ORZHU�FRVW�IRU�VRPH�
applications. For example, the glycans that make up 

the exoskeletons of crustaceans and insects and the 

woody parts of plants are strong, yet lightweight and 

ÀH[LEOH�

$�5RDGPDS�WR�$GYDQFH�*O\FRVFLHQFH�
7KH�UHSRUW¶V�DXWKRULQJ�FRPPLWWHH�LGHQWL¿HG�QHHGV�

for a glycoscience toolkit and outlined a roadmap to 

¿OO�WKHVH�JDSV�DQG�HQVXUH�WKDW�LQWHUHVWHG�UHVHDUFKHUV�
can effectively incorporate glycoscience in their work, 

DORQJ�ZLWK�D�WLPHOLQH�RI�VSHFL¿F�URDGPDS�JRDOV�IRU�WKH�
next 5 to 15 years. 

��� Glycan Synthesis
:KLOH�VLJQL¿FDQW�DGYDQFHV�KDYH�EHHQ�PDGH�LQ�

JO\FDQ�V\QWKHVLV��WKHVH�WHFKQRORJLHV�DUH�RQO\�DYDLODEOH�
LQ�VSHFLDOL]HG�ODERUDWRULHV�DQG�SURGXFH�RQO\�VPDOO�
TXDQWLWLHV�RI�D�VSHFL¿F�JO\FDQ��

)RU�JO\FRVFLHQFH�WR�DGYDQFH��ZLGHO\�DSSOLFDEOH�
PHWKRGV�WR�JHQHUDWH�ERWK�ODUJH�DQG�VPDOO�TXDQWLWLHV�RI�
JO\FDQV�DUH�QHHGHG��7KLV�FDSDELOLW\�ZRXOG�DOORZ�
UHVHDUFKHUV�WR�FKDUDFWHUL]H�WKH�JO\FRPHV�RI�YDULRXV�
organisms, study glycans isolated at the intermediate 

VWHSV�RI�UHDFWLRQV��DQG�SURGXFH�ODUJH�TXDQWLWLHV�RI�
glycans for use as therapeutic drugs or in new polymer 

materials.

7KH�GHYHORSPHQW�RI�WUDQVIRUPDWLYH�PHWKRGV�IRU�WKH�
IDFLOH�V\QWKHVLV�RI�FDUERK\GUDWHV�DQG�JO\FRFRQMX-
JDWHV�VKRXOG�EH�D�KLJK�SULRULW\�IRU�WKH�1DWLRQDO�
,QVWLWXWHV�RI�+HDOWK��WKH�1DWLRQDO�6FLHQFH�
)RXQGDWLRQ��WKH�'HSDUWPHQW�RI�(QHUJ\��DQG�RWKHU�
UHOHYDQW�VWDNHKROGHUV� 

Roadmap Goals:

��:LWKLQ���\HDUV��KDYH�V\QWKHWLF�WRROV�WR�EH�DEOH�WR�
V\QWKHVL]H�DOO�NQRZQ�FDUERK\GUDWHV�RI�XS�WR�HLJKW�
FDUERK\GUDWH�XQLWV��LQFOXGLQJ�VXEVWLWXHQWV��H�J���
acetyl, sulfate groups). This goal encompasses all 

human glycoconjugates, which are currently esti-

PDWHG�WR�EH���������������VWUXFWXUHV��DORQJ�ZLWK�
SODQW�DQG�PLFURELDO�JO\FDQV�DQG�SRO\PHUV��

��:LWKLQ����\HDUV��KDYH�V\QWKHWLF�WRROV�WR�EH�DEOH�WR�
V\QWKHVL]H�XQLIRUP�EDWFKHV��LQ�PLOOLJUDP�TXDQWLWLHV��
RI�DOO�OLQHDU�DQG�EUDQFKHG�JO\FDQV�WKDW�ZLOO�HQDEOH�
JO\FDQ�DUUD\V�IRU�LGHQWLI\LQJ�SURWHLQ�ELQGLQJ�
epitopes, provide standards for analytical methods 

tailored to the individual. Because an individual’s 

glycome—the full complement of glycans in cells and 

tissues—helps mediate the transfer of information 

from genotype to phenotype, glycoscience could help 

GHYHORS�SHUVRQDOL]HG�PHGLFDO�FDUH��

Energy
The reactions of photosynthesis capture the sun’s 

energy and convert it to sugars that fuel the growth of 

plants and the animals that feed on them.  Some of 

these sugars are used to make plant cell walls—struc-

tures composed of glycans, structural proteins, and 

OLJQLQ��/DUJH�VFDOH�JHQHUDWLRQ�RI�ELRIXHOV�IURP�
ELRPDVV�UHTXLUHV�DQ�HI¿FLHQW�SURFHVV�WR�FRQYHUW�WKH�
HQHUJ\�VWRUHG�LQ�SODQW�FHOO�ZDOOV�LQWR�OLTXLG�IXHOV��
However, a phenomenon called recalcitrance–the 

resistance of plant cell walls to the degradation that’s 

QHFHVVDU\�WR�FRQYHUW�ELRPDVV�LQWR�IXHO±PDNHV�FXUUHQW�
PHWKRGV�IRU�SURGXFLQJ�ELRIXHO�H[SHQVLYH��

*O\FRVFLHQFH�PD\�EH�DEOH�WR�KHOS�GHYHORS�HQ]\PHV�
and other catalysts to improve this conversion. Because 

FHOO�ZDOO�VWUXFWXUHV�FDQ�YDU\�EHWZHHQ�SODQW�VSHFLHV�DQG�
HYHQ�EHWZHHQ�WKH�GLIIHUHQW�WLVVXHV�RI�D�VLQJOH�SODQW��D�
EHWWHU�XQGHUVWDQGLQJ�RI�SODQW�FHOO�ZDOO�SURGXFWLRQ�
could also help scientists select or manipulate crops to 

PD[LPL]H�ELRPDVV�SURGXFWLRQ��ZKLOH�PLQLPL]LQJ�
LQSXWV�RI�IHUWLOL]HU�DQG�ZDWHU�

Materials
Many of the most widely used plastics are made 

from the polymers found in petroleum. But with 

FRQFHUQV�DERXW�SHWUROHXP�FRVW�DQG�VXSSO\��WKHUH�LV�
LQFUHDVLQJ�SUHVVXUH�WR�¿QG�DOWHUQDWLYH�VRXUFHV�RI�
polymer materials. 

6FLHQWLVWV�DUH�WXUQLQJ�WR�WKH�JO\FDQ�EDVHG�SRO\-

mers found in nature as alternative sources of material 

IHHGVWRFNV��*O\FDQ�EDVHG�SRO\PHUV�FDQ�EH�SXUL¿HG��
altered chemically to provide a range of new proper-

WLHV��RU�HYHQ�EURNHQ�GRZQ�WR�WKHLU�FRQVWLWXHQW�VXJDU�
units to make chemical precursors for use in the 

chemical and engineering industries. The properties of 

)LJXUH���� 7KH�JO\FDQ�OD\HU�RQ�WKH�VXUIDFH�RI�D�UHG�EORRG�FHOO���
6RXUFH��9RHW�DQG�9RHW��Biochemistry, -RKQ�:LOH\�DQG�6RQV��,QF�

Box 2. The Glycoscience Toolkit
$OWKRXJK�PXFK�FDQ�EH�DFFRPSOLVKHG�ZLWK�WKH�WRROV�DOUHDG\�
DYDLODEOH��JDSV�UHPDLQ�LQ�WKH�JO\FRVFLHQFH�WRRONLW�LQ�DUHDV�VXFK�
DV�WKH�V\QWKHVLV�RI�JO\FDQV�DQG�DQDO\WLFDO�WHFKQLTXHV�WR�
determine glycan structure and function. 



5REXVW��YDOLGDWHG�LQIRUPDWLFV�WRROV�VKRXOG�EH�
GHYHORSHG�LQ�RUGHU�WR�HQDEOH�DFFXUDWH�FDUERK\GUDWH�
DQG�JO\FRFRQMXJDWH�VWUXFWXUDO�SUHGLFWLRQ��FRPSXWD-
WLRQDO�PRGHOLQJ��DQG�GDWD�PLQLQJ��7KLV�FDSDELOLW\�
ZLOO�EURDGHQ�DFFHVV�RI�JO\FRVFLHQFH�GDWD�WR�WKH�
HQWLUH�VFLHQWL¿F�FRPPXQLW\��

Roadmap Goals:

��Within 5 years, develop an open-source software 

package that can automatically annotate an entire 

JO\FDQ�SUR¿OH��VXFK�DV�IURP�D�PDVV�VSHFWURPHWU\�
experiment) with minimal user interaction.

��Within 5 years, develop the technology to perform 

FRPSXWHU�VLPXODWLRQV�RI�FDUERK\GUDWH�LQWHUDFWLRQV�
with other entities such as proteins and nucleic 

acids.

��:LWKLQ����\HDUV��GHYHORS�WKH�VRIWZDUH�WR�VLPXODWH�D�
FHOOXODU�V\VWHP�WR�SUHGLFW�WKH�HIIHFWV�RI�SHUWXUED-
tions in glycosylation of particular glycoconjugates 

and polysaccharides.

��� *O\FRHQ]\PHV
$Q�H[SDQGHG�WRROER[�RI�HQ]\PHV�DQG�HQ]\PH�

LQKLELWRUV�ZRXOG�KHOS�VFLHQWLVWV�SURGXFH��GHJUDGH��DQG�
study the function of glycans of interest, driving 

progress in many areas of science.

7KH�GHYHORSPHQW�RI�WUDQVIRUPDWLYH�FDSDELOLWLHV�IRU�
SHUWXUELQJ�FDUERK\GUDWH�DQG�JO\FRFRQMXJDWH�VWUXF-
WXUH��UHFRJQLWLRQ��PHWDEROLVP��DQG�ELRV\QWKHVLV�
VKRXOG�EH�D�KLJK�SULRULW\�IRU�WKH�1DWLRQDO�6FLHQFH�
)RXQGDWLRQ��WKH�1DWLRQDO�,QVWLWXWHV�RI�+HDOWK��WKH�
'HSDUWPHQW�RI�(QHUJ\��DQG�RWKHU�UHOHYDQW�
VWDNHKROGHUV�

Roadmap Goals:

��Within 5 years, identify the genes involved in 

JO\FDQ�DQG�JO\FRFRQMXJDWH�PHWDEROLVP�LQ�DQ\�
RUJDQLVP�ZKRVH�JHQRPH�KDV�EHHQ�VHTXHQFHG��DQG�
LGHQWLI\�WKH�DFWLYLWLHV�RI�DW�OHDVW�������HQ]\PHV�WKDW�
may have utility as synthetic and research tools.  

��:LWKLQ����\HDUV��EH�DEOH�WR�XVH�DOO�JO\FR�PHWDEROLF�
HQ]\PHV��H�J��JO\FRV\OWUDQVIHUDVHV��JO\FRVLGDVHV��
others) as well as other state of the art tools for 

SHUWXUELQJ�DQG�PRGLI\LQJ�JO\FR�PHWDEROLF�SDWK-

ways (knockouts, siRNAs, etc) of utility to the 

ELR�PHGLFDO�DQG�SODQW�UHVHDUFK�FRPPXQLWLHV�
��:LWKLQ����\HDUV��GHYHORS�PHWKRGV�IRU�FUHDWLQJ�
VSHFL¿F�LQKLELWRUV�WR�DQ\�KXPDQ��SODQW�RU�PLFURELDO�

GHYHORSPHQW��DQG�HQDEOH�LPSURYHG�SRO\VDFFKDULGH�
PDWHULDOV�HQJLQHHULQJ�DQG�V\VWHPDWLF�VWXGLHV�WR�EH�
conducted. This includes methods for synthesis of 

VWUXFWXUHV�ZLWK�LVRWRSLF�HQULFKPHQW�RI�VSHFL¿F�
GHVLUHG�DWRPV�WKDW�PD\�EH�QHHGHG�IRU�D�ZLGH�YDULHW\�
of studies.

��:LWKLQ����\HDUV��EH�DEOH�WR�V\QWKHVL]H�DQ\�JO\FRFRQ-

MXJDWH�RU�FDUERK\GUDWH�LQ�PLOOLJUDP�WR�JUDP�TXDQWL-
ties using routine procedures. Community access 

VKRXOG�EH�DYDLODEOH�WKURXJK�D�ZHE�RUGHULQJ�V\VWHP�
with rapid delivery.

2. Glycan Analysis
$�VXLWH�RI�WRROV�DQDORJRXV�WR�WKRVH�DYDLODEOH�IRU�

studying nucleic acids and proteins is needed to detect, 

GHVFULEH��DQG�SXULI\�JO\FDQV�IURP�QDWXUDO�VRXUFHV��DQG�
FKDUDFWHUL]H�WKHLU�FKHPLFDO�FRPSRVLWLRQ�DQG�VWUXFWXUH�
7KH�GHYHORSPHQW�RI�WUDQVIRUPDWLYH�WRROV�IRU�GHWHF-
WLRQ��LPDJLQJ��VHSDUDWLRQ��DQG�KLJK�UHVROXWLRQ�
VWUXFWXUH�GHWHUPLQDWLRQ�RI�FDUERK\GUDWH�VWUXFWXUHV�
DQG�FRPSOH[�PL[WXUHV�VKRXOG�EH�D�KLJK�SULRULW\�IRU�
WKH�1DWLRQDO�,QVWLWXWHV�RI�+HDOWK��WKH�1DWLRQDO�
6FLHQFH�)RXQGDWLRQ��WKH�'HSDUWPHQW�RI�(QHUJ\��DQG�
WKH�)RRG�DQG�'UXJ�$GPLQLVWUDWLRQ��DQG�RWKHU�
UHOHYDQW�VWDNHKROGHUV��

Roadmap Goals:

�� 2YHU�WKH�QH[W������\HDUV��GHYHORS�WKH�WHFKQRORJ\�WR�
purify, identify, and determine the structures of all 

the important glycoproteins, glycolipids and poly-

VDFFKDULGHV�LQ�DQ\�ELRORJLFDO�VDPSOH��)RU�JO\FRSUR-

WHLQV��GHWHUPLQH�WKH�VLJQL¿FDQW�JO\FDQV�SUHVHQW�DW�
each glycosylation site. Develop agreed upon 

FULWHULD�IRU�ZKDW�FRQVWLWXWHV�WKH�DFFHSWDEOH�OHYHO�RI�
structural detail and purity.   

��:LWKLQ����\HDUV��KDYH�WKH�DELOLW\�WR�XQGHUWDNH�
KLJK�WKURXJKSXW�VHTXHQFLQJ�RI�DOO�QLWURJHQ��DQG�
oxygen-linked glycans from a single type of cell in a 

single week.

��:LWKLQ����\HDUV��KDYH�WKH�DELOLW\�WR�URXWLQHO\�
GHWHUPLQH�WKH�FRPSOHWH�FDUERK\GUDWH�VWUXFWXUH�RI�
DQ\�JO\FDQ�RU�SRO\PHU�UHSHDW�VHTXHQFH�LQFOXGLQJ�
EUDQFKLQJ��DQRPHULF�OLQNDJHV�EHWZHHQ�JO\FDQV��DQG�
VXEVWLWXHQWV�

��:LWKLQ����\HDUV��KDYH�WKH�DELOLW\�WR�GHWHUPLQH�
glycoforms (a complete description of molecular 

species within a population that have the same 

SRO\SHSWLGH�VHTXHQFH��RI�DQ\�JO\FRSURWHLQ�LQ�D�
ELRORJLFDO�VDPSOH���

3. Molecular Modeling
Continued advances in molecular modeling can 

generate insights for understanding glycan structures 

and properties.

Glycoconjugates are glycans linked to other 
molecules, for example lipids and proteins. 
Glycosylation is a type of reaction in which a glycan 
is attached to another molecule.                                           



JO\FRV\OWUDQVIHUDVH�VXLWDEOH�IRU�LQ�YLWUR�DQG�LQ�YLYR�
FRQGXFWHG�LQ�RUGHU�WR�SHUWXUE�WKH�ELRORJ\�PHGLDWHG�
E\�WKHVH�HQ]\PHV�

��Within 15 years, develop imaging methods for 

VWXG\LQJ�JO\FDQ�VWUXFWXUH��ORFDOL]DWLRQ��DQG�PHWDER-

OLVP�LQ�ERWK�OLYLQJ�DQG�QRQ�OLYLQJ�V\VWHPV�

��� ,QIRUPDWLFV�DQG�'DWDEDVHV
7KH�GHYHORSPHQW�RI�D�FHQWUDOL]HG��DFFHVVLEOH�

JO\FDQ�GDWDEDVH��OLQNHG�WR�RWKHU�PROHFXODU�GDWDEDVHV��
is needed to make full use of the knowledge generated 

E\�DQ�H[SDQGHG�HIIRUW�LQ�JO\FRVFLHQFH��
$�ORQJ�WHUP�IXQGHG��VWDEOH��LQWHJUDWHG��FHQWUDOL]HG�
GDWDEDVH��LQFOXGLQJ�PDPPDOLDQ��SODQW�DQG�PLFUR-
ELDO�FDUERK\GUDWHV�DQG�JO\FRFRQMXJDWHV��VKRXOG�EH�
HVWDEOLVKHG�DV�D�FROODERUDWLYH�HIIRUW�E\�DOO�VWDNH-
KROGHUV���7KH�FDUERK\GUDWH�VWUXFWXUDO�GDWDEDVH�
QHHGV�WR�EH�IXOO\�FURVV�UHIHUHQFHG�ZLWK�GDWDEDVHV�
WKDW�SURYLGH�FRPSOHPHQWDU\�ELRORJLFDO�LQIRUPDWLRQ��
IRU�H[DPSOH��3URWHLQ�'DWD�%DQN�DQG�*HQ%DQN��
)XUWKHUPRUH��WKHUH�VKRXOG�EH�D�UHTXLUHPHQW�IRU�
GHSRVLWLRQ�RI�QHZ�VWUXFWXUHV�LQWR�WKH�GDWDEDVH�XVLQJ�
D�UHSRUWLQJ�VWDQGDUG�IRU�PLQLPDO�LQIRUPDWLRQ�

Roadmap Goals:

��Within 5 years, develop a long-term-funded, cen-

WUDOL]HG�JO\FDQ�VWUXFWXUH�GDWDEDVH�ZLWK�HDFK�HQWU\�
KLJKO\�DQQRWDWHG�XVLQJ�VWDQGDUGV�DGRSWHG�E\�WKH�
community and all the world’s repositories of glycan 

VWUXFWXUHV��7KH�GDWDEDVH�VKRXOG�EH�FURVV�UHIHUHQFHG�
and open source to allow the community to develop 

GDWDEDVH�UHVRXUFHV�WKDW�GUDZ�RQ�WKLV�UHVRXUFH�DQG�
improve its utility to investigators that wish to 

incorporate glycoscience in their work.

&RPPLWWHH�RQ�$VVHVVLQJ�WKH�,PSRUWDQFH�DQG�,PSDFW�RI�*O\FRPLFV�DQG�*O\FRVFLHQFHV��'DYLG�:DOW (Chair���7XIWV�8QLYHUVLW\��.L\RNR�
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6HUYLFH��-DPHV�&��3DXOVRQ��7KH�6FULSSV�5HVHDUFK�,QVWLWXWH��5DP�6DVLVHNKDUDQ�0DVVDFKXVHWWV�,QVWLWXWH�RI�7HFKQRORJ\��
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7KH�1DWLRQDO�$FDGHPLHV�DSSRLQWHG�WKH�DERYH�FRPPLWWHH�RI�H[SHUWV�WR�DGGUHVV�WKH�VSHFL¿F�WDVN�UHTXHVWHG�E\�WKH�1DWLRQDO�
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�������7KH�1DWLRQDO�$FDGHP\�RI�6FLHQFHV

��Within 5 years, employ an active curation system to 

automatically validate glycan structures deposited 

LQWR�D�GDWDEDVH�VR�WKDW�MRXUQDOV�FDQ�SURYLGH�DXWKRUV�
ZLWK�DQ�HDVLO\�DFFHVVLEOH�LQWHUIDFH�IRU�VXEPLWWLQJ�
QHZ�JO\FDQ�VWUXFWXUHV�WR�WKH�GDWDEDVH�

��� Education
Although there is increasing recognition of 

glycans’ diverse roles and uses, glycoscience is still 

seen as a niche research area. Building glycoscience 

LQWR�HGXFDWLRQ�ZRXOG�EURDGHQ�WKH�FRPPXQLW\�RI�
JO\FRVFLHQWLVWV�DQG�HQDEOH�WKH�PDLQVWUHDP�VFLHQWL¿F�
community to integrate glycoscience into their 

UHVHDUFK�LQ�RUGHU�WR�UHDOL]H�WKH�IXOO�SRWHQWLDO�RI�ELRORJ-

ical and chemical sciences.

,QWHJUDWLQJ�JO\FRVFLHQFH�LQWR�UHOHYDQW�GLVFLSOLQHV�LQ 
high school, undergraduate, and graduate educa-
WLRQ��DQG�GHYHORSLQJ�FXUULFXOD�DQG�VWDQGDUGL]HG�
WHVWLQJ�IRU�VFLHQFH�FRPSHWHQF\�ZRXOG�LQFUHDVH�
SXEOLF�DV�ZHOO�DV�SURIHVVLRQDO�DZDUHQHVV�

Roadmap Goals:

��Within 5 years, integration of glycoscience as a 

VLJQL¿FDQW�SDUW�RI�WKH�VFLHQFH�FXUULFXOXP�ZRXOG�
LQFOXGH�JO\FRVFLHQFH�DV�ERWK�OHFWXUH�PDWHULDOV�DQG�
hands-on experiments or activities.

��:LWKLQ����\HDUV��LQWHJUDWH�DQG�WHDFK�JO\FRVFLHQFH�DW�
every level for which it is relevant to understand the 

VFLHQWL¿F�FRQWHQW��&RPSHWHQF\�LQ�JO\FRVFLHQFH�
FRXOG�DOVR�EH�LQFOXGHG�LQ�DOO�VWDQGDUGL]HG�WHVWLQJ�
wherever relevant (for example, as part of the SAT 

DQG�*5(�6XEMHFW�7HVWV��0&$7��DQG�0HGLFDO�%RDUG�
Exams).


