Marshall University
Marshall Digital Scholar

Chemistry Faculty Research Chemistry

Fall 9-2011

An Integrated Systems Approach to
Deconstructing Glycosy ation
L. K. Mahal

John E Rakus
Marshall University, rakus@marshall.edu

Kanoelani Pilobello

P. Agrawal

Follow this and additional works at: http://mds.marshall.edu/chemistry faculty
b Part of the Organic Chemistry Commons

Recommended Citation

Mabhal, L. K., Rakus, J.,, Pilobello, K., Agrawal, P. (2011, September). An integrated systems approach to deconstructing glycosylation.
Poster session presented at the NIH Director’s Pioneer Award Symposium, Bethesda, MD.

This Article is brought to you for free and open access by the Chemistry at Marshall Digital Scholar. It has been accepted for inclusion in Chemistry

Faculty Research by an authorized administrator of Marshall Digital Scholar. For more information, please contact zhangj@marshall.edu.


http://mds.marshall.edu?utm_source=mds.marshall.edu%2Fchemistry_faculty%2F9&utm_medium=PDF&utm_campaign=PDFCoverPages
http://mds.marshall.edu/chemistry_faculty?utm_source=mds.marshall.edu%2Fchemistry_faculty%2F9&utm_medium=PDF&utm_campaign=PDFCoverPages
http://mds.marshall.edu/chemistry?utm_source=mds.marshall.edu%2Fchemistry_faculty%2F9&utm_medium=PDF&utm_campaign=PDFCoverPages
http://mds.marshall.edu/chemistry_faculty?utm_source=mds.marshall.edu%2Fchemistry_faculty%2F9&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/138?utm_source=mds.marshall.edu%2Fchemistry_faculty%2F9&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:zhangj@marshall.edu

AN INTEGRATED SYSTEMS APPROACH TO

NU DECONSTRUCTING GLYCOSYLATION

Rakus, J., Pilobello, K., Agrawal, P.
Lectin Microarray Results

@

New York University, New York, NY o ,
Decomposition Analysis

GOAL: To deconstruct the regulation of the complex, non-template GSUD Matrix

CANC CELL LINE : . : :

o B mer. . B0 driven synthesis of carbohydrates using high-throughput M=USV’

microarray methods

RENAL COLON LEUKEMIA MELANOMA

eigen-celltype 1

. . . igen-cell 2
o [al STRATEGY: Isolate matched glycomic and transcriptomic samples 2:2222"3223
— 1' from the NCI-60 panel, or metabolically perturbed cell lines and eigen-celltype 4
[ ‘l [ ” [ ) ()
. su.bject to a “systems biology appro.a.ch of Ie.ctln ano.l genomic o - cigen-celltype | " conA 0% G | High mannose,
5 microarray followed by the decomposition and integration of the Projection correlation= L || ec 5 wector), UDA, HiiL. | @12,6 sialic acid
] Gene/lectin ?&L':J;SEVT’L?I"EM T""' (N-linked)
i data sets . vector across Calsepa, IRA, RS-IIL
g Experimental Workflow cel types (() cigen-celltype | """ | Terminal GalNAc
- S04 | MAL-LPTLAIL TIACIL 3 (O-linked)
m— Sample
E —L sgtl::; gﬁr:péexpﬁ_gnseg:::ﬁns CUltU re Of NCI'GO ID:I%DﬁDﬁ - !"t )iec) eigen-CEthpe TKA, PapGll GlVCOlipid
i -E, -L, = 1.00 igen-ceiitype
m Reference E@f R%fgg 4
- I01§0§0§ '3% i Mannose lectins g
LcH, NPA, AMA :
200 | . - ’ SVD fl t S
sample % HHL, SVN, Calsepa, i CONCLUSION: Decomposing the
: " | GRFT, UDA RENAL | COLON [LEUKEMIA|MELANOMA
+ & lectin and gene expression data
|| |S26sialieacd lectine =l - reveals 3 unique glycosylation
Eﬁ. SNA, TJA- Pellet cells Store in RNAlater , 9 sly y, ,
= J U J GSVD of lectins-genes patterns. N-linked expression is
RENAL | COLON [LEUKEMIA]MELANOMA | : .
CANCER TYPE | GLYCAN SIGNATURE EXAMPLE STRUCTURES l mversely correlated, O-linked
Colon Decreased n hgh mannose ”V e l positively. Each eigen-celltype
< ‘. ‘ Prepare i x:“*w Isolate total RNA has Process SpECIfIC gene/gly-
"< »« | P s -~ e
membrane % ~ cosylation patterns (not shown).
Melanoma Lnnc;?;:dsiir;I?cigar;i:jnannose . samples cell sample
;[\)/elf:\i::ued LacNAc, complex ::/'. ::/". \:':/' l FUtU re DI re CtIO nS
. § T L R G A . ” > METABOLIC PERTURBATION
Renal Inc;eazs:di.nll?igh.r(;\annose ::: : : ; ” 000 ( ene :lr:y ) 'We have USEd d SyStemS apprOaCh tO o Glucose Uptake
e e ¥ ¥ ag oI N Lectin Arra presented data from . . 22 asa g5 :
Increased LacNAc, complex E \E o \: . : y Liu et ﬂf, 2010, Mol Cancer ldentlfy regUIatory EffECts on the gly- g%gi I I _g ;gg; I I fl 5
- Hinked ik Ther) come e et e —
Leukemia No distinct signature based o o o mMLacta:ePro ducti::m o
Mg ks -We are now expandlng our analy5|s to " p549 Jprpe—

Integration (GSVD)

medium (pg/pL)

include glycomic analysis of the entire
NCI-60 panel and genomic analysis with
our custom designed arrays

2 . McF7
-We are perturbing the metabolic state B d . 11 L
of select cell lines in order to determine = = = G v
Glutamine uptake (variable glucose

] P 3

pa= @ _ 25

£ 5 2 - | =] E 2

2E -5 E15 |

Eg ! - EE ! o
o £ 205 |

S5c o ; . 8% o-

o A5491.0 AS4955 AS4911.0A549220 3 E MCE7 1.0 MCF755 MCF711.0 MCE7 22.0

mM mM mM mM @ mM mM mM mM

medium (ug/p

0.5
0.4
. — Q
£ Yo: -
02 +—! =
c
e 5 £ 02| -
© 0.1 - — 9 35
et L =
3 01 - -
g Q 0 - T T T S
= A5491.0 A5495.5 AS54911.0 A54922.0 L‘E 2 o | : |
mM mMm mM mM MCF7 1.0 MCF7 5.5 MCF7 11.0 MCF7 22.0
mM mM mM mM

Glutamine uptake (constantglucose)
2.5

CONCLUSION: The lectin microarray platform is
suitable to identify distinct, carbohydrate-based
cell surface features which differentiate certain
cancer tissue types.
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