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Tables S1: List of the genes discussed in the paper. Abbreviation, name and identification number
(Enzyme Commission (EC)number or UniProt ID) are reported. mRNA are identified by their Online
Mendelian Inheritance in Man (OMIM) number (from https://www.uniprot.org/).

Gene Protein ID

AGL/GDE Glycogen debranching enzyme EC:2.4.1.25
EC:3.2.1.33

AKT1 AKT Serin/Threonin Kinase 1
(RAC-alpha serine/threonine-protein kinase or PKB) EC:2.7.11.1

AKTIP AKT interacting protein Q9H8T0

ALDO Fructose-bisphosphate aldolase EC:4.1.2.13

ALDO A Aldolase, muscle form EC:4.1.2.13

ALDO C Aldolase, brain form EC:4.1.2.13

ATP5F1B ATP synthase subunit beta EC:7.1.2.2

CARL Calreticulin P27797

CIAO1 Cytosolic Iron-Sulfur Assembly Component 1 O76071

CLUH Clustered mitochondria protein O75153

CTSS Cathepsin S EC 3.4.22.27
EC 3.4.22

EPM2A Epilepsy, Progressive Myoclonus Type 2A
(Laforin)

EC:3.1.3.16
EC:3.1.3.48

EPM2AIP1 EPM2A Interacting Protein 1 Q7L775

https://www.uniprot.org/
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EPM2B Epilepsy, Progressive Myoclonus Type 2A Malin

FBP Fructose-Bisphosphatase 1 EC 3.1.3.11

G6PC Glucose-6-Phosphatase Catalytic Subunit
(Glucose-6-phosphatase) EC:3.1.3.9

GAA Lysosomal Alpha Glucosidase EC:3.2.1.20

GATA1 GATA Binding Protein 1 P15976

GBE1 1,4-Alpha-Glucan Branching Enzyme 1 EC:2.4.1.18

GLUT2 Solute Carrier Family 2 (Facilitated Glucose Transporter),
Member 2 P11168

GP1BA Glycoprotein Ib Platelet Subunit Alpha P07359

GPI Glucose-6-Phosphate Isomerase EC:5.3.1.9

GSK3B Glycogen Synthase Kinase 3 Beta EC:2.7.11.26

GYG1 Glycogenin1 EC 2.4.1.186

GYS Glycogen Synthase EC 2.4.1.11

HK2 Hexokinase2 EC:2.7.1.1

HK3 Hexokinase3 EC:2.7.1.1

IGF1 Insulin Like Growth Factor1 P05019

ITGAM Integrin Subunit Alpha M P11215

ITGB3 Integrin Subunit Beta 3 P05106

JAK 2 Janus Kinase 2 O60674
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MPL MPL Proto-Oncogene, Thrombopoietin Receptor P40238

MTFR1 Mitochondrial fission regulator 1 Q15390

mTORC1 Mechanistic Target of Rapamycin Complex 1 EC 2.7.11.1

OXA1L Mitochondrial inner membrane protein Q15070

PARP1 Poly [ADP-ribose] polymerase 1 EC 2.4.2.-

PFK Phosphofructokinase EC:2.7.1

PFKFB3 6-Phosphofructo-2-Kinase/Fructose-2,6-Biphosphatase 3 EC: 3.1.3.46

PGAM1 Phosphoglycerate Mutase 1 EC:5.4.2.11
EC:5.4.2.4

PGM1 Phosphoglucomutase-1 EC 5.4.2.2

PHKA2 Phosphorylase Kinase Regulatory Subunit Alpha 2 EC:2.7.11.19

PHKB Phosphorylase Kinase Regulatory Subunit Beta EC:2.7.11.19

PINK1 Serine/threonine-protein kinase PINK1 EC 2.7.11.1

PRDM8 PR/SET Domain 8 EC 2.1.1.-

PYGB Glycogen Phosphorylase, Brain Form EC 2.4.1.1

PYGL Glycogen phosphorylase, liver form EC:2.4.1.1

RHOT2 Mitochondrial Rho GTPase 2 EC 3.6.5.-

SGA1 Glucoamylase EC:3.2.1.3

SGK3 Serine/threonine kinase 3 EC:2.7.11.1

SLC25A37 Solute Carrier Family 25 Member 37 Q9NYZ2

SLC25A39 Solute Carrier Family 25 Member 39 Q9BZJ4
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TGFB Transforming growth factor-β P01137

UGP2 UDP-Glucose Pyrophosphorylase 2 EC:2.7.7.9

UQCRH Cytochrome b-c1 complex subunit 6 P07919
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Table S2: Expression signature of the glycogen pathway in BM from myelofibrosis patients (the
expression signature is from (1))

*Indicates genes mutated in inherited diseases associated with abnormal glycogen storage. Loss of
function of PHKB and PHKA2 are observed in Glycogen Storage Disease Type IX(2-4). Loss of function
of PYGL is associated with glycogenosis type VI and its deletion induces a Glycogen Storage Disease
Type VI phenotype with liver fibrosis in mice(5-6). PRDM8 interacts with the laforin/malin phosphatase
complex and causes sequestration of the two proteins to the nucleus(7). In Lafora disease, the gain-of-
function PRDM8F261L mutation encodes a protein that sequesters laforin and malin in the nucleus,
leading to their cytoplasm deficiency and increasing the phosphorylation of glycogen into insoluble
polyglucosan(8) (see also Figure S3).
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Table S3: Expression signature of the mitochondrial homeostasis in BM from myelofibrosis
patients. The expression signature is from (1).
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Supplementary Figures

Figure S1: Morphological criteria used to define the maturation (stage I, II and III) of normal
megakaryocytes and to identify megakaryocytes in para-apoptosis by transmission electron
microscopy (see(9) for further detail). Megakaryocytes at Stage 0 are not shown because these cells may
not be univocally identified by this technique. Magnification 3000x.
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Figure S2: Comparison of the glycosomes found in the cytoplasm of two representative
megakaryocytes from bone marrow (BM) of myelofibrosis (MF) patients (A,B) with those
described in the muscle of normal donors (panel on the left in C) or in the liver of patients with
glycogen storage disease IX (panel on the right in C) or in the brain of Lafora disease (D). A
diagram showing the maturation of polyglucosan granules in glycosomes based on the progressive
increase of their number and electron density is reported on the bottom. Low electron dense acid-
labile granules containing glycogen and regulatory proteins may (A) or may not (not shown) organize
themselves as rims delimiting discrete cytoplasmic areas, the immature glycosome A). These
granules are turned by phosphorylation into heavy-electron dense acid-insoluble polyglucosan
granules (right panel in C) which, on the basis of their density, may give rise to intermediate (blue
circles) and then mature (red circles) glycosomes. Acid-insoluble polyglucosan molecules associated
with glycogen storage diseases may accumulate as isolated granules in the cytoplasm (right panel in
C) or coalesce into packed glycosomes such as those found in the Lafora disease (D). The cytoplasm
of megakaryocytes from BM of myelofibrosis patients contain glycosomes at all stages of maturation
including few cases (circled in purple) resembling Lafora bodies. Scale bar 0.5 μm, as indicated. C
and D are published by permission from(10-12).
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Figure S3: Diagram of the biochemical pathways involved in glycogen synthesis/degradation and
polyglucosan accumulation. Genes expressed at altered levels in the expression signature of BM from
myelofibrosis patients are indicated in red (over-expressed) and blue (under-expressed) fonts,
respectively. Biosynthesis of acid-soluble glycogen granules results from dimerization and
autoglycosylation catalyzed by glycogenin (GYG) and by the coordinated activity of glycogen synthase
(GYS) and of the branching enzyme (GBE) which provides to the complex a 3D-spherical and branched
structure and the hydrophilic surface necessary for solubility in the cytoplasm. The protein laforin and
malin regulate the solubility of the granules by assuring that the branching of the polyglucosan molecule
is regular. PRDM8, the early-onset Lafora disease protein(10) overexpressed also in myelofibrosis BM
(Table S2), favors irregular branching by inducing nuclear retention of laforin and malin(11-13).
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