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Most common childhood cancers

Mleukemia

M Brain & Central Nervous System

M Neurcblastoma (adre nal glands)

S Wilms tumor (kidney)

MNon-Hodgkin ymohoma

M Hodgkin lymphoma

™ Rhabdomyosarcoma (ske letal
muscles)

M Retinoblastoma (eye tumor)

M Osteosa coma (bone tumor)

MEwing sarcoma

M Combination of rare germ cell,
lung, liver, and other cancers



New Cases of Blood Cancers

in Children Age 0-14 Bukit ymphoma

AML
1%

Canadian Cancer Society’s Advisory Committee on Cancer
Statistics, Canadian Cancer Statistics 2014. Toronto, ON; Canadian
Cancer Society; 2014.




overall survival

Improvement of overall survival at 5 years in pediatric patients (<15 years)
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Toxicities associated with ALL treatment

MTX, 6-MP Myellosuppression
neurotoxicity
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ALL treatment protocol (DFCT)

Weekly vincristine (VCR), daily
Induction - 28 days prednisone, doxorubicin (fwo

doses) and HD-methotrexate
MTX (one dose)

CNS therapy 3 weeks IT+CRTorIT

Cycle: VCR (one dose); dexa or pred
daily for 5 days; MTX weekly (HR- dox+
cardioprotectant); 6- mercaptopurine (6-

MP) daily for 14 days, Aspgraginase
peekly,

— 3 . VCR (one dose); dexa or pred daily for
C°'|‘ '"”“T'fl’"z - weefSCCR 5 days, dose differs according to risk
cycles unii’ ¢ years o groups; MTX weekly: 6-MP, daily for 14

days

intensification

3 weeks cycles for 30 weeks




Pharmacogenetics of childhood leukemia
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Pharmacogenetics of childhood leukemia
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Candidate gene approach Genome/exome-wide approaches



.\ " Candidate gene approach - example of corticosteroids
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Candidate gene approach - Osteonecrosis

* one of the major complications of childhood ALL
Treatment

- symptomatic ON causes severe pain, joint damage and
articular collapse

* CS - change the number or function of
osteoclasts/osteoblasts, leading to bone loss by
increased bone resorption



Candidate gene approach - example of Bim

Microarray profiling in CS-induced apoptosis models has shown that
CS exposure induces or represses the transcription of pro- or anti-
apoptotic genes including pro-apoptotic Bim encoded by BCLZL11 gene

Differentially expressed between cells that are resistant or sensitive
to CS

SNPs in Bim gene have been shown to influence survival probabilities
in ALL patients

Bim has been also described as a key requlator of osteoblast
apoptosis
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Cumulative ON incidence

Association analysis between Bim gene and ON
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The effect on in-vitro cellular viability
and gene expression

Frequency

Relative Bimy expression

.w u 6T/66
In-house built library of CS IC50 for 70+ LCLs Bimy in LCLs



Asparaginase -example of exome wide approaches

L-Asparaginase L-Asparaginase
| | derived from E.colior
L Asparaginase N Erwinia species. PEG

ASNase - polyethylene

NH; .
coc:i)\c/{j—ﬁw NLL: ., NHa} a .
ND o \ »—\ coc:i)\/<(- glycosylation of the
o
Q0

L-asparagine native ECO//‘dZI"iVCd
L-aspartate enzyme

Muc

Beta-acyl-enzyme
NHz intermediate H0

(Sanson aﬁd Jaskolski, 200438,

-catalyzes the conversion of L-asparagine to aspartic acid and ammonia
depleting the circulating levels of asparagine

-the rationale behind ASNase treatment
-ALL leukemic cells synthesize low quantity of Asn -dependent on

circulating Asn levels which are depleted by ASNase treatment.



Whole Exome Sequencing-WES

Pipeline DNASEQ germline

Metrics Data Cleanup Variant Discovery
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Exome-Wide Association Study (EWAS)with asparaginase
complications

Significant
Association in
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rs3809849_MYBBP1A

= (-) Pancreatitis = (+) Pancreatitis = (<) Thrombosis ™ (+) Thrombosis m(-) Allergy = (+) Allergy
100% 100% 100% 20
177
% 0% 0%
gm 102 0% 0%
— 3 20% 2 20%
2l
o% o% o%
Non-Carriers Carriers GG+GC CcC GG GC cC
OR = 6,9(1,925.2); p» 0,002 OR=6,8(1,3-36,5);p= 0,02 OR = 2,4 (1,4-3,9); p= 0,0006
Event Free Survival Overall Survival
|.° Y "o ‘ w
}o.v R &6 :go.o | &c
0.8 \ Py 0.8 by
0.7 . : 0.7 baee
0.6 | 0,6 &
p=0,02 Fem—— "'Z_E o P=0.003
0.4 HR=3.2(1.4-7.4) ' 0,4 HR=5,3(1.8-15.8)
o 40 60 80 [ 20 40 &0 80

20
Survival time (months) Survival time (months)



rs3809849 MYBBP1A vs. Pancreatitis

Discovery Cohort Replication Cohort
OR=6,9(1,9-25,2); p=0,002 OR=2,8(1,1-7,1);p=0,05
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rs11556218 IL.16 vs. Pancreatitis
Discoverx Cohort ReEIication Cohort
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Combined effect model
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Weighted genetic risk score (WGRS)

ROC curves and wGRS
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They have pertinent function

MYBBP1A gene

encodes a nucleolar transcriptional
regulator (Myb-Binding Protein 1A)
plays a role in many cellular processes
-tumor suppression,
-cell cycle and mitosis
-co-repressor of the nuclear factor
kappaB

IL16 gene

= encodes for a multifactorial cytokine

= jnvolved in inflammatory and autoimmune
diseases

= cell cycle control and cancer

© wll220218

associated with a wide range of conditions

(Coronary Artery Disease, Ischemic Stroke,

Systemic Lupus Erythematosus, Cancer risk)
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Gene Knockout Production
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iIn morphology
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