O-GIcNAc regulates Tyrosine phosphorylation 105 site on PKM2: A
Mechanistic insight linking O-GlcNAc to Warburg effect in human alveolar
adenocarcinoma
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Abstract Results

Pyruvate kinase (PK), a rate-limiting enzyme during

glycolysis, catalyzes the production of pyruvate and O-GIcNAc levels increase during TGF-B-induced Epithelial-Mesenchymal Transition (EMT) in A549 cells.
adenosine 5'-triphosphate (ATP) from

phosphoenolpyruvate (PEP) and adenosine 5'-

diphosphate (ADP). PKM2 is crucial for aerobic glycolysis A GlcNAC (0.2 M) B 1wy 10r4m D 5 TeRsm
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glucose to anabolic synthesis.Cancer cells have to alter eL_2t & o5l gt i § 3

their  metabolism to  allow the production z0 5

of metabolic intermediates that are the precursors for § ‘ A

biomass production. Growing evidences have shown that
a nutrient-sensitive protein modification as O-GIcNAc can
modulate cancer cell metabolism. O-GIcNAc Is a dynamic
post-translational modification that can occur in the same
residue or in an adjacent site of phosphorylation.Recently,
our group revealed increased O-GIcNAc levels during
epithelial to mesenchymal transition (EMT) in A549 cells
as well as increased glucose flux through the hexosamine

biosynthesis pathway (HBP). Here, we investigated the

possible interplay between O-GIcNAc and phosphorylation FIG. 6. O-GIcNAc levels, OGT and OGA alterations during TGF-B-induced EMT in A549 cells. A, Western blot of OGT, OGA and O-GIcNAc levels; O-
f PKM?2 duri EMT GIcNAc competitive assay was conducted by pre-incubation of the antibody with 0.2 M free GIcNAc before membrane labelling to confirm CTD 110.6 specificity.
O uring - B, C, D, Histograms represent densitometric analyses of western blots of O-GIcNAc levels, OGA and OGT respectively. Signal intensities were normalized with

B- actin as loading control. Quantitative analyses are shown as mean + standard deviation. P values were calculated using Two-way ANOVA and the appropriate
post-test.* P<0.05, .** P<0.01, .** P<0.001.

I\/IethOdOIOgy O-GlcNAc sites on PKM2 were mapped by high resolution TGF-B induces increased levels of PY15PKM2

mass spectrometry during TGF-B-induced Epithelial- levels
Mesenchymal Transition (EMT) in A549 cells.

A549 DMEM 25 mM glucose

Ep ithelial to Isoform M2 of Pyruvate kinase isozymes M1/M2
mesenchymal Mass Spectrometry
trans | t| on Annotate PTMs reported in Uniprot | 1 1 1M 151 201 251 M 351 401 451 501 531
(TG F-ﬁ 5 ng/ m L) V] Show only PTMs - + + TG F B
| Include PSMs that are fitered Out
S Coverage: 92.84% Xy
= — | ‘3 | Found Modifications: Sequence | Modiication List| PY1 05PKM2
% h e 4 " i , 0  Otherglycosylation (S.T) 1 11 21 31 41 51 61 1 81 91 101
~ — —n E P PhosholST) 1 o 0 o — —
= = W 0 0 P2 P P 2 D 0000 P \
d ) i _ i ‘ P MSKPHSEAGT AFIQTQQLHA AMADTFLEHM CRLDIDSPPI TARNTGIICT IGPASRSVET LKEMIKSGMN VARLNFSHGT HEYHAETIKN VRTATESFAS DPILYRPVAV ‘ PKM2
11 00 0 s '
P 0 PP 0 0 PP P P :
ES|_TOF (’)) ALDTKGPEIR TGLIKGSCTA EVELKKCATL KITLDNAYME KCDENILWLD YKNICKVVEV GSKIYVDDCL ISLQVKOKCA DFLVTEVENG GSLGSKKGVN LPCAAVDLPA
Western Blot 2 0 | B-actina
P P
PKM2,PY105PKM2,

VSEKDIQDLK FGVEQDVDMV FASFIRKASD VHEVRKVLGE KGKNIKIISK IENHEGVRRF DEILEASDGI MVARGDLGIE IPAEKVFLAQ KMMIGRCNRA GKPVICATOM

B-actin ,OGA, OGT, = . 5 18 5 & B ]
CTD110.6 : P P 0 P : P D p

LESMIKKPRP TRAEGSDVAN AVLDGADCIM LSGETAKCDY PLEAVRMQHL IAREAEAAIY HLQLFEELRR LAPITSDPTE ATAVGAVEAS FKCCSGAIIV LTKSGRSAHQ

441 0 0
0 P P P P PP

R R, FIG. 6. TGF-B induces increased levels of PY%PKM2
Res U ItS levels.Western blot of PY105PKM2, PKM2 and B-actin levels;

OGA inhibitor slightly increases PY1%PKM2 levels OGA overexpression decreases PYPKM2 levels
TGF-B induces HBP activation
s OGA
overexpression
Ct TMG (1uM) S 20 L
1.5- 105
& S -~ - PY195PKM2
E s PY105PKM2 £ 10
<o S ——— DC\/]2
E A 05- —
0% 1% 20 30 a0 - PKM2 0.0 ! p
Time (min) | ct tmg d‘.. i
B 20, TGER(h) F — : e CTD 110.6
g T 2.0 - * o _ _ -
o . FIG. 6. OGA inhibitor slightly increases PY!SPKM2 levels.Western .
%ZL: = *a:‘: j”id—* blot of PY105PKM2 and PKM2 levels; - &
LL —= Eﬂ' - * &
e : ”‘f".é!//r =R

O

T L]
q S

= (8 1 2 X
A Time (min)
% G se, FIG. 6. OGA overexpression decreases PYPKM2 levels.Western blot
Eﬁ o= of PY105PKM2, PKM2 and CTD110.6 (O-GlcNACc) levels;
100 -
2 on- ,

NP

e

.
2 s 7 Conclusion
&ﬂ.& Time (min)

nmol F1,68P/
nmal F1 ERP
s &

-: -

-I T ]

a s 4 G
4 Ctri il 24h < 4Bh

Oy "“ . ::o
. el _ o) '* . ’4‘;
FIG 3. TGF-B modulates rate-limiting enzymes of glucose metabolic pathways. A, @ TOF 8 %5 % .
A549 cells were incubated without (Ct) or with 5ng/ml of TGF-B over 24 h and 48 h. ¢ i L e
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