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‘ Thalassemia Syndrome = Molecular Basis of Disease

g
B ‘ Genetic modifiers of -thalassemia
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Relevance of phenotype prediction from

L~

genotype

v' diagnosis

v planning appropriate management:

- transfusion: starting and regime

- monitoring of disease, complications and treatment

v provide appropriate genetic counselling

v’ reveal new targets for therapeutic intervention



Pathophysiology of B-thalassemia
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Renzo Galanello

B-Thalassaemia:
genotypic/phenotypic heterogeneity

Genotype

tfx = transfusion.



Molecular basis of thalassemia intermedia

Homozygous or compound heterozygous state for 3 thalassemia

Inheritance of mild B thalassemia alleles
Co-inheritance of a thalassemia
Increased Hb F response
Xmn1 Sy polymorphism
B globin gene promoter mutations
Trans-acting HPFH genetic determinants

Heterozygous state for 3 thalassemia

Co-inheritance of excess a globin genes
(aao/aa, aoo/aao, oooa/oo)

Dominantly inherited 3 thalassemia
(Hyperunstable 3 globin chain variants)

Compound heterozygotes for (3 thalassemia and 3 chain variants

e.g. Hb E/ B thalassemia

Compound heterozygotes for (3 thalassemia and HPFH or 33 thalassemia
SL Thein



Mechanisms Of -Thalassemia Intermedia
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Genome Wide Association Study
GWAS

e Definition (NIH)
study of genetic variation across the entire genome designed to identify
genetic associations with observable traits or the presence or absence of
a disease or condition.

« Aims
- increased understanding of basic biological processes affecting human
health
- improvement in the prediction of disease and patient care
- ultimately the realization of the promise of personalized medicine

 Research tools
high-throughput, cost-effective methods for genotyping



Published Genome-Wide Associations through 6/2010,
904 published GWA at p<5x10-8 for 165 traits
NHGRI GWA Catalog
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Amelioration of Sardinian B” thalassemia by genetic modifiers
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Ameliorating alleles:

* BCL11Ars 11886868 * - alpha/alpha alpha
- HBS1L-Myb rs 9389268 * -alpha/-alpha

Blood,2009



Cholelithiasis and Gilbert’s syndrome
INn homozygous beta thalassemia

P |
ol 1 cpolelithiasis | oo oO0
patients %
Thalassemia major 261 93 20.3

Thalassemia intermedia 35 20 571

Galanello et al,BJH 2001



Mutation of UG

5’ Exon 1 2 3 4 5

EEEN mm 3,
A(TL\)nTALA
TATA box
Normal subjects A(TA);,TAA to————= Normal enzyme activity

. . . — Enzyme activity :
Subjects with Gilbert syndrome A(TA),TAA 0O 30% reduction



Prevalence of Cholelithiasis And UGT1-A1

Promoter Gpnotvne In Thalassemia Malor
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v'P<0.05
Galanello et al. BJH. 2001.




Cumulative proportion of cholelithiasis-free survival in 667 patients with B
B-thalassaemia major according to the UGT1-A1 genotype '

(Webthal study)
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Common variants in the SLCO1B3 locus are
associated with bilirubin levels and unconjugated
hyperbilirubinemia
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Figure 1. Genome-wide scan of serum total bilirubin. The figure summarizes association P-values (additive test) for all SNPs that passed quality control tests
(N = 362,129). Position of UGTIA, SLCOIB3 and G6FPD genes are annotated. Red dotted line marks Bonferroni threshold (1.3 x lU_?).




A Polymorphism Near IL28B |s Associated With Spontaneous Clearance  Gastroenterolgy 2010
of Acute Hepatitis C Virus and Jaundice
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Genome-wide association of IL28B with response genetics
to pegylated interferon-o. and ribavirin therapy for

chronic hepatitis C

Yasuhito Tanaka'-'¥, Nao Nishida®'#, Masaya Sugiyama', Masayuki Kurosaki®, Kentaro Matsuura',

Naoya Sakamoto®, Mina Nakagawa®, Masaaki Korenaga®, Keisuke Hino®, Shuhei Hige®, Yoshito Ito”, Eiji Mita®,

Eiji Tanaka®, Satoshi Mochida'®, Yoshikazu Murawaki'!, Masao Honda'?, Akito Sakai'?, Yoichi Hiasa'?,

Shuhei Nishiguchi'?, Asako Koike'?, [sao Sakaida'®, Masatoshi Imamura'”, Kiyeaki Ite!7, Koji Yano'?,
Naohiko Masaki'”?, Fuminaka Sugauchi', Namiki Izumi*, Katsushi Tokunaga® & Masashi Mizokami'-”

GASTROENTEROLOGY 2010:130:120-120

CLINICAL ADVANCES IN LIVER, PANCREAS,
AND BILIARY TRACT

Interleukin-28B Polymorphism Improves Viral Kinetics and Is the
Strongest Pretreatment Predictor of Sustained Virologic Response in

Genotype 1 Hepatitis C Virus



Atypical B—thalassemia carriers

Phenotype Genotype

Normal MCV and MCH *Co-inheritance of alpha-thalassemia

Borderline HbA,:
-low MCV *some mild B-thalassemia alleles

*co-inheritance of §-thalassemia
*cyOB-thalassemia
corfu dp-thalassemia

-normal MCV *silent B-thalassemia
“triplicated o globin genes

*some, Hb variant (Hb Hamilton, Hb City of Hope)
*‘mostly unknown

Increased HDF: .5p-thalassemia

-low/normal MCV HPFH

-normal MCV




HbA, Distribution in normal and 3-thalassemia carriers

BORDERLINE HbA,

B CARRIERS
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Genotype of 53 out of 234 subjects with borderline Hb A2

and normal MCV

oo/ -o 3.7 2
VS 1nt6 20
Ba+oCd27 7
ao/oova@ntis-7 10
Hb VariantsP 3
Cap + 1570 1
B promoter mutations (-101; -92) 10

a B-thal mutations: g 039, IVS I nt 1, IVS I nt110
bHb Variants: Hb Acharnes (cd 53 GCT>ACT; Hb Kolcomo (cd 74 GGC>AGC), Hb Emz (cd 123 ACG>AAC)



