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Introductior

Hepatocellular carcinoma (HCC) remains asStemost common
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cancer in the world and accounts for more than 700,000 deaths — - - | 2200
annually. Changes in serum glycosylation have long been associated 32000800 ié;ﬁ (& ’bgg%éggé %%ﬁ »B0O® Q@ggg i‘?’g
with this cancer but the source of that material is unknown and direct 0@@0.9..0 | 88200{)@@@@ occ::ggg@@.
glycan analysis of HCC tissues has been limited. With this narrow view, Co® ..32328 Hee COOQd 2O0000 g.}.a.oaﬂa. v
itOglifficult to accurately determine if these changes are due to the .’OQ ~0 00 G.C} *,w .0 @QQ O0e 00000 iﬁf
canceror due to other confounding factofi® combat these challenges, ' Y ™ Y 0| : ]
we used a previously developed method of in situ tissue batiakled Cirthosis
glycan imaging that allows for analysis that bypasses the need for Normal

microdissection and solubilization of the tissue prior to analysis.
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A: Tissue Preparation > Tissue Liver tissue samples were gggg’ggg e
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S o westes | TMA: TMAS were obtained through 38 @F‘@@@@("*‘#O e fj : @@@Q*@
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» Samples were heated prior to Figure 2. Representative imaging data from both TMA datasetfkepresentative image data collected for both TMA sets (first TMA
dewaxing. Dewaxing utilized washes with independent samples is on top with the second TMA with HC®ainehtmatched untransformed adjacéssue is on bottom)
of xylenes, ethanol, and water. showing three different glycan structurdsand B)2393.840m/z; C and DR539.957/m/z; E and F2685.969 m/zFor the first TMA,

| | ooocoocoocs > Tissues were antigen retrieved in ~4.5 the HCC tissue is indicated at top with the cirrhotic samples in the middle and the healthy tissue samples in thebodirmat rigét
. : mM citraconicbuffer pH 3 using a corner. For the second TMA, the + above each column represents the HCC tissue and the cddseltutiveepresents the matche
: | | sessssssss|  VEQetable steamer. Slides were cooled normal adjacent tissue section. The proposed glycan is presentetbat dheachpanel.
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B: N-Glycan Release and MALDI Matrix Application | = 3
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> Sections were sprayed with 0.1 !g/IL PNGase #+1%,0 R _ o
F using a TMSprayer (HTX Technologies). N =
"] it 0 Structures 5 to 8 Structures
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» Slides were incubated for 2 hours at 3C.5 5 3
in a closed cell culture dish with 5 mL of E 1% Ltodstructures
water. HEY8E ) . o
> "-Cyanoed4-hydroxycinnamic acignatrix P —
(7 mg/mL in 50% ACN/0.1% TFA) was C N 2
sprayed onto slidassing a TMSprayer | =% %
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> Images were visualized in i\%gi .~ 140 18 Structures. o
> TMA and tissue Fleximaging 4.0, < 14.61%
sections were normalized bytotal ion | o
imaged on a current. e 0” J Figure 4. Patients demonstrating elevated levels of fucosylated
solariX* FT -ICR > Data was analyzed using E T glycan structures.A total of 33 fucosylated glycans were found
In positive ion. SCILS lab software. %z? elevated in the patiemhatched TMA. Comparing HCC to the-un
R 2 transformed adjacent tissue, a 1.5X relative intensity increase in
“ ‘;@ e \ HCC tissue was used to classify patients as elevated. Of the 89
H SO I | patients able to be analyzed, 96% (85 patients) demonstrated

Figure 3. Analysis of human I|ver TMA datasetsProposed elevated levels of at least one of these fucosylated structures (left).
glycan structure, log transformed intensity scatter plot with the2T these 85 patients, they were further classified into varying

red diamond indicating mean and associatecapuefor TMA classes based on the number of fucosylated structures they had
#1 and TMA #2. In TMA #1analysis was done comparing elevated levels for. 27% (23 patients) ha_d elevated levels of one to
HCC versus cirrhotisamples and foFMA #2, analysis was four_ fucosy!ated structures, 25% (21 patlgnts) had e_Ievated levels
done comparing HC@ersus matched untransformadiacent off five to eight structures, with 8% of patients showing elevated

tissueA, B, C, and E utilized a studentest for their pvalue levels of 19 or more of these fucosylated structures with one patient
while D utilized a Wilcoxon Rank Sum Test showing elevated levels all 33 fucosylated structures found.
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Conclusions

This work supports the hypothesis that the increased levels of fucosyhitegdlglycans in HCC serum are produced directiyf the

cancer tissue, rather than being a phenomenon that is not cancerous tissue specific. We then validated these findaogsaénsoghof
N-glycan imaging compared to HPLC analysis to confirm that these relative glycan levels were also seen through conwseiational tis
solubilization methods. These findings have implications for the future in which a clinical assay can be used in comjumtitese
e e sy elevatedqglycoformsto identify HCC in patients at an earlier stage of progression, particularly if associated protein information can be

. | i * 4 identified. By targeting these proteins associated with increased branching and fucosylation, we can not only develdipgnbstie
test for patients, but also elucidate the root cause of this behavior and use this as a chemotherapeutic target.in the future

Figure 1. Detection of various Nlinked
glycans in normal, cirrhotic and HCC tissues.
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