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ABSTRACT PROOF OF CONCEPT FOR GLYCOANALYSIS OF CELL MEMBRANE PROTEINS
Protein glycosylation plays important structural and functional roles in many biological A. Fingerprinl |n{erpreta[ion table
processes. Hence, exploring glycan structures on proteins is a major interest for m non-diferentated
25 differentiatec
understanding these processes in cel!s and body fluids. Procogpla has developed_a lectin- . EPITOPE CHANGE
array based technology for analysing the glycan composition of glycoproteins. The % N-linked glycans
technology does not require lengthy sample preparation, nor high analytical laboratory skills £ anntenarity of complex glycans |decrease
® ; :
as with chromatographic and MS- based methods. The first product developed from this g Ocl)‘“im;]arlmose spitopes no0e
2 -link e cans
technology is a platform for glycoanalysis of therapeutic proteins, the GlycoScope. This g os gllobal ga)tltem change
product provides accurate, quantitative glycoanalysis for single proteins. = = terminal sugars
Based on this technology a kit for comparative glycoanalysis of membrane protein extracts H sialic acid none
from cultured cells was developed. The kit enables the assessment of differences in :le’:s;g;zg::z:e Zch:reease
glycosylation patterns of membrane proteins from two comparable cell populations such as GIcNAC none
before and after drug treatment, before and after differentiation, metastatic and non- fucose-alpha(1-2) none
metastatic cancer cells and others. The kit contains a knowledge-based algorithm that p— fucose (other) N/A
compares the lectin binding fingerprints of the two populations to produce a list of changes in byHPLC e .
glycan epitopes (for example an increase in sialic acid). The applicability of this technology is - o Peak shift Verlflcatlon
demonstrated using various biological systems such as cells treated with the well ;”I:"PL_C
. . . e " . 'ollowing
characterized glycosylation inhibitor- 1-deoxymannojirimycin and cells exposed to the ER enzymatic Each bar in the fi - o o I
stress inducing agent, Brefeldin A, reported to affect cellular protein glycosylation. L treatment St Lt T WP USRS L]
from one lectin. Lectins are grouped according
Lectin blot Lectin blot to their specificities on the X-axis.
B Desialo- Neuraminidase EPITOPE CHANGE A |CHANGE B
° N-linked glycans
GLYCOANALYSIS WORKFLOW DeGal- B- Galactosidase anntenarity of complex glycans |none decrease
" epitopes none none
DeGilcNac- B -N-acetylglucosaminidase O-linked glycans
Lectin array Lectin array Fingerprint Output table: global pattern change e
processing scanning production comparative I Desialo terminal sugars
Labeled glycoproteins T T ™ 3::::: 3:2:: DeGIcNAC sialic acid none none
beta-galactose decrease |none
X * @ ‘% alpha-galactose none none
=a s GlcNAc increase _|decrease
E fucose-alpha(1-2) none none
2 fucose (other) NA N/A
°

SAMPLE PREPARATION

g

Cell membrane . A. Comparison of membrane glycoproteins from 3T3L1 cells before and following adipogenic differentiation.

i Protein Detergent i Memb t tracted, labelled and analyzed on P ia lecti Fi ts and
protein —_— - — —+ Glycoanalysis lembrane proteins were extracted, labelled and analyzed on Procognia lectin arrays. Fingerprints ani
extraction labeling removal interpretation table results for some of the lectins (arrows) were verified by various methods.

B._Glycoanalysis of proteins extracted from 3T3L1 cell membrane following enzymatic treatment. In the
interpretation table change A is the output from comparison of Desialo DeGal versus Desialo. Change B is that
of Desialo DeGal DeGlcNac versus Desialo DeGal.

APPLICATIONS IN RESEARCH AND DRUG DEVELOPMENT
LECTIN ARRAY

. . R GLYCOANALYSIS
Drug- Brefeldin A N- Glycosylation inhibitor- DMJ

Brefeldin A (BFA) is a known inducer of endoplasmic reticulum (ER) stress, 1-deoxymannojirimycin (DMJ), a known inhibitor of mannosidase I. The S ORI el
leading to apoptosis. BFA inhibits protein transport from the ER to the Golgi initial steps in N-glycan synthesis involves synthesis of a precursor no n?ed i splet:lal Gl
apparatus, and has been shown to inhibit terminal glycosylation of complex oligosaccharide, which is then stepwise processed by several enzymes, Is(;rvc%:r:zzfiﬁig;eparaﬂon
N-linked glycans. BFA appears to fuse the ER and the Golgi compartments, including mannosidase |, to allow synthesis of complex N-linked
but not the trans Golgi network (TGN). Therefore, the initial steps in the glycans. DMJ blocks mannosidase | and therefore inhibits conversion of 12 samples in 3-5 hours
complex N-linked glycan synthesis, which occur in the cis- and medial Golgi, high mannose to complex chains. As a results, treatment with DMJ by single researcher
are inhibited only moderately. The later steps in N-glycan synthesis, like leads to synthesis of glycoproteins with increased levels of high
addition of the galactose, sialic acid and fucose, are performed in the TGN, mannose glycans and less complex N-linked glycans. purified proteins
and are therefore significantly inhibited by BFA (Sampath et al. (1992) proteins in complex mixtures
J.Biol.Chem. 267, 4440-4455). global glycosylation patterns

SUMMARY

Kit was used to analyze changes in membrane
proteins glycosylation from cells treated with:
*BFA

« Expected decrease in antennarity and terminal
sugars of glycoproteins was demonstrated.

PC12 cells were treated with 12ug/ml BFA for 24h, [emore — Jowwee |  3T3L1 cells were treated with 0.8mg/ml DMJ for 3 days,
harvested and analyzed on the lectin array NEE;ES‘;EZ{Z;T:;?W" = harvested and analyzed on the lectin arrays . _Exp_ecled decrease in antennarity and in;rease
E‘}'JK‘ZZZWS [CHANGE ik gy - in hlgz mamncise1 s(tjructures of glycoproteins
e e e eu Following BFA treatment a significant decrease % — Following DMJ  treatment a significant were demonstratec.
D shars — in the antennarity of the membrane [Cocta galactose - decrease in the antennarity of the membrane
el s gars — glycoproteins was detected by the interpretation e oo glycoproteins  was  detected by the The kit will be marketed by Qiagen in 2008
ot gaoe nore software, accompanied by a decrease in [cosstoneg ————ua——] | Interpretation software, accompanied by an
Gicta none antennary fucose (see table). increase in oligomannose (see table).
Tucose apraT ] decrezss
Tocose {other A The fingerprint also demonstrated the expected The fingerprint also demonstrated the
decrease in signals from lectins recognizing expected decrease in signals from lectins
antennae-termini such as alpha-galactose, beta- recognizing antennae-termini such as alpha-
galactose and sialic acid. galactose, beta-galactose and sialic acid.
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