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WHO Classification and Criteria for the Myelodysplastic Syndromes.*

Disease Blood Findings Bone Marrow Findings
Refractory anemia Anemia, no or rare blasts Erythroid dysplasia alone, <5% blasts,
<15% ringed sideroblasts
Refractory anemia with ringed Anemia, no blasts Erythroid dysplasia alene, <3% blasts,
sideroblasts =15% ringed sideroblasts
Refractory cytopenia with Cytopenias (bicytopenia or pancytope-  Dysplasia in 210% of cells in =2 myeloid
multilineage dysplasia nia), no orrareblasts, no Auer rods, cell lines, <59% blasts, no Auer rods,
<1 billion monocytes per liter <15% ringed sideroblasts
Refractory cytopenia with Cytopenias (bicytopenia or pancytope-  Dysplasia in 210% of cells in =2 myeloid
multilineage dysplasia nia), no orrareblasts, no Auer rods, cell lines, 5% blasts, no Auer rods,
and ringed sideroblasts <1 billion monocytes per liter =15% ringed sideroblasts
Refractory anemia with excess Cytopenias, <3% blasts, no Auerrods,  Unilineage or multilineage dysplasia,
blasts, type 1 <1 billion monocytes per liter 5-9% blasts, no Auer rods
Refractory anemia with excess Cytopenias, 5-19% blasts, occasional  Unilineage or multilineage dysplasia,
blasts, type 2 Auer rods, <1 billion monocytes 10-19% blasts, occasional Auer rods
per liter

asia in granulocytes or mega-

Myelodysplastic syndrom
' karyocytes, <5%

rods

Myelodysplastic syndrome Anemia, <5% blasts, platelet count Normal-to-increased megakaryocytes with
associated with isolated normal to increased hypolobated nuclei, 5% blasts, no Auer
del(5q) rods, isolated del(5q)

’4/

* |nformation is from Vardimar orie—




Ribosome dysfunction In the 5¢-
syndrome

 [ntroduction and mapping of the CDR

* Role of haploinsufficiency of RPS14 and p53 activiamn

IN molecular pathogenesis
e Defective translation and treatment with L-leucine

o Cooperating genetic events in disease pathogenesis
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Mapping the commonly deleted region
(CDR) of 5g- syndrome

o performed detailed FISH/molecular mapping of del(5q) bps igroup
of patients with the 5g- syndrome using panel genes/DNA markers
localised 5931-9g34 and identified CDR (Boultwooet al 1994; Jajuet
al, 1998)

- narrowed CDR 1.5 Mb region at 5932-g33 flanked by D5S413 and
GLRA1 (Boultwood et al, Blood 2002)

- confirmed localisation of 5¢- syndrome CDR using array CGH and
SNP array analysis (Wanget al, Haematologica 2008)
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Ribosome dysfunction In the 5¢-
syndrome

 [ntroduction and mapping of the CDR

* Role of haploinsufficiency of RPS14 and p53 activiamn

IN molecular pathogenesis
e Defective translation and treatment with L-leucine

o Cooperating genetic events in disease pathogenesis



Mutation and expression analysis of genes
mapping to CDR in 5g- syndrome

 mutation analysis performed on exons of 40 genes mapping to
CDR In 12 patients with 59- syndrome -no mutations identified

o data supports haploinsufficiency model (gene dosage effect
resulting from loss single allele of a gene)

 majority of genes in CDR show expression levels consistent with
loss of a single allele in CD34+ cells of 5g- syndrome patients

- noted that ribosomal gene RPS14 (candidate by analogy with
DBA), showed haploinsufficiency in 5g- syndrome

Boultwood et al, BJH 2007



ldentification of RPS14 as a 50-
syndrome gene: screen of the CDR

* used an RNAI- based approach to knockdown expression
of 40 genes mapping to the CDR of 5g- syndrome in
CD34+ cells

e reduced expression of RPS14 in CD34+ cells caused
decrease in production of erythroid cells with reléive
preservation of megakaryocyte cells

* haploinsufficiency of RPS14 causes a block in prodtion
of terminally differentiated erythroid cells

B. Ebert et al Nature 2008



Screen of the common deleted region for the 5g- syrame
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« Knockdown of all of the genes mapping to the CDR of the 5¢g- sgrome in CD34+ cells using an
RNAI - based approach (lentivirally expressed shRNAS)

« RPS14knockdown decreased erythroid differentiation relative to mgakaryocytic differentiation
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B. Ebert et al Nature 2008




ldentification of RPS14 as a 5g- syndrome
gene: rescue of the erythroid defect

* Iincreased RPS14 expression in CD34+ cells from pafits
with 59- syndrome

 Found increased erythroid differentiation in 5¢g- patents
but not in MDS patients without del(5q), by FACS amlysis

 normalisation of RPS14 expression level in 5g- syndme
rescued the erythroid differentiation defect — suggsting
that RPS14 plays a critical role in erythroid defetin the
50- syndrome

B. Ebert et al Nature 2008



Ribosomes-background

e the ribosome isresponsible for translating the genie
code into polypeptides

« mammalian ribosome is divided into a small (40S)
ribosomal subunit and a large (60S) subunit, each
composed of rRNA and ribosomal proteins

* ribosomal proteins are required for production of

rilbosome assembly intermediates and mature
rilbosomes




The ribosome and RPS14

Eukaryotic ribosome

60S

285 rRNA
5S MRNA
5.8S rRNA
=47 ribosomal proteins

40S

18S rRNA
=33 ribosomal proteins

e component of 40S ribosomal subunit

e Involved Iin the maturation of the 40S ribosomal subnit



Pre-rRNA processing defect occurs in 50-
syndrome

Eukaryotic ribosome biogenesis

Ribosomal DNA
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Mature
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B. Ebert et al Nature 200!

RPS14 involved in processing of 18S pre-ribosomalNA



50- syndrome analogy with DBA

« Diamond-Blackfan anaemia is a congenital hypoplasti
anaemia

o 25% patients with Diamond-Blackfan anaemia show
haploinsufficiency (via gene mutation) of the clodg related
ribosomal protein RPS19, also required for the matration
of 40S ribosomal subunits (Draptchinskaiaet al, 1999)




RPS14 haploinsufficiency associated with deregulain of
multiple ribosomal genes in 5g- syndrome

« CD34+ cells of DBA patients show deregulation of
multiple ribosomal and translation related genes

* using GEP we have shown that 55 of 579 ribosomal @n
translation related genes were significantly diffeentially
expressed in CD34+ cells of 15 509- syndrome patierds
compared to 18 RA with a normal karyotype and 17
healthy controls, e.g. RPS23, EIF2A

e suggests that 59- syndrome represents a disorder of
aberrant ribosomal biogenesis

Pellagatti et al, BJH 2008



Hierarchical clustering of 55 differentially expressed ribosomal
and translation genes in MDS
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Ribosomal haploinsufficiency causes p53 activatio

Normal cell in unstressed
conditions, with unperturbed
rlbosome biogenesis and steady
levels of p53

Ribosomal haploinsufficiency leads
to up-regulation of RPL11, which
binds to MDM2 inhibiting
ubiquitylation and degradation
causing p53 activation and target
gene activation resulting in apoptosis
and cell-cycle arrest
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