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Hemoglobin Structure
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Emoglobine fisiologiche nell’'uomo

Haemoglobin Globin chains Period of life when present

Gower 1 &N Embryo

Gower 2 08, Embryo

Portland 1 CaYs Embryo

Haemoglobin F O5Ys Embryo, fetus and neonate; minor component during adult life

Haemoglobin A o2 Minor component in fetus, increasing late in gestation and in
the neonatal period to become the major haemoglobin during
infancy, childhood and adult life

Haemoglobin A; 28 Very low levels in infancy; minor component in childhood and

adult life



Geni delle catene globiniche

Beta Globin Gene Cluster
Chromosome 11

epsilon gamma delia beta

Hb F Hb A2 Hb A

Alpha Glabin Gene Cluster
Chromosoame 16

Ffeta 2 Feta 1 Aipha 2 Alpha 1
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Dai Geni alle Globine

Chromosome 16 Globin proteins

Cilobin genes
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Chromosome 11
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Un emoglobina per ogni eta...
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Mutazioni nei geni globinici = fenotipo

NTRON 1 epsilon gamma della \heta Pl Php Giu

ccaccctta b A TTC TTT GAG
3 B i
ccaccctta Zela 2 Zeta ) Alpha 2 Ripha 1 TTC TTT GAG
NTRON 1
5 — I — 5 ==
The p.GIn3gX ninto a stop codon

Diverse mutazioni = Diverse globine

Hemoglobin 5 (a,p5,, severe). This the predominant hemoglobin in people with sickle cell disease.

Hemoglobin Constant Spring named after isolation in a Chinese family from the Constant Spring
district of Jamaica (severe). In this variant, a mutation in the alpha globin gene produces an alpha globin chain
that is abnormally long. Both the mRNA and the alpha chain protein are unstable,

Hemoglobin H (B, mild). This is a tetramer composed of four beta globin chains: it occurs only with
extreme [imitation of alpha chain availahllit;. Hemoglobin H forms in pea‘nie with three-gene aIBha thalassemia
as well as in people with the combination of two-gene deletion alpha thalassemia and hemoglobin Constant

Spring.

Hemo gl obin Barts (v 4+ lethal). With four-gene deletion alpha thalassemia no alpha chain is produced.
The gamma chains produced during fetal development combine to form gamma chain tetramers. Individuals

with four-gene deletion thalassemia and consequent hemoglobin Barts die in utero (hydrops fetalis).



Alterata sintesi delle globine - patogenesi

Normal Severe [} Severe « thalassemia
thalassemia (hemoglobin H disease)
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Alterata sintesi delle globine - patogenesi




Anemia falciforme - HbS

Val His Leu Thr Pro
NORMAL GTG CAT CTG ACT CCT

Sickle Cell hemoglaban
Bofrmd honeg, il Rexibde ¢ hains

SICKLE GTG CAT CTG ACT CCT
Val His Leu Thr Pro

In sickle cell disease an A>T nucleotide substitution causes glutamin: acid
the f-globin protein.
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Modello di ereditarieta della talassemia

COPPIA DI PORTATORI SANI
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Endofenotipo talassemia: microcitemia

Fenotipo cellulare
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Possibile identificare i portatori sani mediante test NON GENETICI !
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Analisi genetica: non una ma diversi tipi

Table 5.1 The principsl methods of DMA dagnotis of the

DISORIMER AND MUTATION TYPE DNAGNDSTIC METHOD
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Codon 6-1bp
MS1=-1G*A
MS2-1G"*A
WMS2-745C >
Codon 39 CAG -= TAL
M51=-6T+C
W5l1-110G-+=A

.

-29A -+ G
BEC-»T
Codon 24 T—= A
PolyA T - C

WS1-5G-»C
WMsl-1G*T

Codons 41 - 42.4bp del
Codons 26 GAG -»AAG (HbE)
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) /%, Codon 17 AAG -»TAG
/ /7 Z Codon 26 GAG = AAG (HbE)

X ~28A G

/ e -
IVS1-5G »C * 3 h —SNS1-5G-C
* 619bp deletion i
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Letteratura Talassemia — Falcemia (Albania)
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Letteratura Talassemia — Falcemia (Albania)
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Studi pilota in Albania - Lushnjé

A Pilot Beta-Thalassaemia Screening
Program in the Albanian Population for

a Health Planning Program
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Saliva DNA extraction (DNA only) (Vs SRV

Results:
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Strategie di SCREENING genetico

a cascata

di popolazione '




Diagnosi prenatale

@@EQIFEJRME&TE NEI @Eﬂ su prelievo di villi
coriali a 11 settimane di gestazione...

I[ Placenta

LABORATORIO ALTA [ | Utero
SPECIALIZZAZIONE ] Villi coriali



Diagnosi Genetica Preimpianto
progressi, ricerca e tecnologia

Day o biopsy ‘

S—

| *Paternal and post-zygotic errors
| not detected

*Need of 2'PB biopsy

*High false positive diagnostic
rate

‘Impact on embryo development
*Maost expensive and time-
consuming approach

| *High worldwide
experience

|
[ |
|

*Small reduction in
embryo viability

*High impact of mosaicism
“Single cell analysis

*More robust genetic
analysis

*No impact of biopsy
*Low impact of mosaicism
*Reduced number of

embryos/cycles
*Less expensive
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PGD: take home message
Medico
Genetista “

Biologo
Molecolare

Ginecologo

Biologo della |
Riproduzione

-

Meanm laAlvaradsarts vy Samvr=t At M aoadicsin=as Aalls RimradiiiAamo

_—



T e S 38 Lot = A
FE T M N OO K W W O W OV OWO™ i o)
e

M bt e = b ells b de
b s e e e

v w— ks ke il armee de Ie

s
>
3
a
@
£
==}
°
L]
=

EE PP EPIELEEL PSS EEPFLFS S
Year

Figure 1. Declining Rate of Birth of Infants Homonygous for §-Thalassenea in Sadinia since 1875, When the Scresning Progiam

Cao & Galanello, NEJM 347: 1203, 2002
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