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Beta globin gene

Uppercase characters:

• mature mRNA

Lowercase characters:

• introns

• flanking sequences

Red

• cat box

• tata box

• polyadenylation sequence

agccacaccctagggttggccaatctactcccaggagcagggagggc

aggagccagggctgggcataaaagtcagggcagagccatctattgct

tACATTTGCTTCTGACACAACTGTGTTCACTAGCAACCTCAAACAGACACC

ATG GTG CAT CTG ACT CCT GAG GAG AAG TCT GCC GTT 

ACT GCC CTG TGG GGC AAG GTG AAC GTG GAT GAA GTT 

GGT GGT GAG GCC CTG GGC AG GTTGGTATCAAGGTTACAA 

GACAGGTTTAAGGAGACCAATAGAAACTGGGCATGTGGAGACAGAGA 

AGACTCTTGGGTTTCTGATAGGCACTGACTCTCTCTGCCTATTGGTC 

TATTTTCCCACCCTTAG G CTG CTG GTG GTC TAC CCT TGG 

ACC CAG AGG TTC TTT GAG TCC TTT GGG GAT CTG TCC 

ACT CCT GAT GCT GTT ATG GGC AAC CCT AAG GTG AAG 

GCT CAT GGC AAG AAA GTG CTC GGT GCC TTT AGT GAT 

GGC CTG GCT CAC CTG GAC AAC CTC AAG GGC ACC TTT 

GCC ACA CTG AGT GAG CTG CAC TGT GAC AAG CTG CAC 

GTG GAT CCT GAG AAC TTC AGG GTGAGTCTATGGGACGCTT 

GATGTTTTCTTTCCCCTTCTTTTCTATGGTTAAGTTCATGTCATAGG 

AAGGGGATAAGTAACAGGGTACAGTTTAGAATGGGAAACAGACGAAT 

GATTGCATCAGTGTGGAAGTCTCAGGATCGTTTTAGTTTCTTTTATT 

TGCTGTTCATAACAATTGTTTTCTTTTGTTTAATTCTTGCTTTCTTT

TTTTTTCTTCTCCGCAATTTTTACTATTATACTTAATGCCTTAACAT 

TGTGTATAACAAAAGGAAATATCTCTGAGATACATTAAGTAACTTAA 

AAAAAAACTTTACACAGTCTGCCTAGTACATTACTATTTGGAATATA

TGTGTGCTTATTTGCATATTCATAATCTCCCTACTTTATTTTCTTTT 

ATTTTTAATTGATACATAATCATTATACATATTTATGGGTTAAAGTG 

TAATGTTTTAATATGTGTACACATATTGACCAAATCAGGGTAATTTT 

GCATTTGTAATTTTAAAAAATGCTTTCTTCTTTTAATATACTTTTTT 

GTTTATCTTATTTCTAATACTTTCCCTAATCTCTTTCTTTCAGGGCA

ATAATGATACAATGTATCATGCCTCTTTGCACCATTCTAAAGAATAA 

CAGTGATAATTTCTGGGTTAAGGCAATAGCAATATCTCTGCATATAA 

ATATTTCTGCATATAAATTGTAACTGATGTAAGAGGTTTCATATTGC 

TAATAGCAGCTACAATCCAGCTACCATTCTGCTTTTATTTTATGGTT 

GGGATAAGGCTGGATTATTCTGAGTCCAAGCTAGGCCCTTTTGCTAA 

TCATGTTCATACCTCTTATCTTCCTCCCACAGCTC CTG GGC AAC

GTG CTG GTC TGT GTG CTG GCC CAT CAC TTT GGC AAA

GAA TTC ACC CCA CCA GTG CAG GCT GCC TAT CAG AAA 

GTG GTG GCT GGT GTG GCT AAT GCC CTG GCC CAC AAG 

TAT CAC TAA GCTCGCTTTCTTGCTGTCCAATTTCTATTAAAGGT 

TCCTTTGTTCCCTAAGTCCAACTACTAAACTGGGGGATATTATGAAG 

GGCCTTGAGCATCTGGATTCTGCCTAATAAAAAACATTTATTTTCAT 

TGCaatgatgtatttaaattatttctgaatattttactaaaaaggga

atgtgggaggtcagtgcatttaaaacataaagaaatgatgagctgtt

caaaccttgggaaaatacactatatcttaaactccatgaaagaa
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“Genetic heterogeneity of beta thalassemia in Lebanon reflects historic 

and recent population migration” by N. J. Makhoul, et al. 

“Annals of Human Genetics” in 2005 (issue 69, pages 55 to 66).
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Six mutations are 

responsible for 

86.8% of all 

beta thalassemias 

in Lebanon 
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“Molecular basis of beta thalassemia in Morocco: possible origins of the 

molecular heterogeneity” by I. Agouti et al. In “Genetic Testing”

Volume 12, Number 4, 2008.
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“Hemoglobinopathies in North Africa” by A. Haj Khelil et al. In “Hemoglobin, 34” Vol 34, Numb 1, 2010.
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Major Intermedia and Minor
• The alpha and beta loci determine the structure of 

the 2 types of polypeptide chains in adult 
hemoglobin, Hb A.

• Absence of beta chain causes beta-zero-
thalassemia. 

• Reduced amounts of detectable beta globin causes 
beta-plus-thalassemia. 

• For clinical purposes, beta-thalassemia is divided 
into:
– thalassemia major (transfusion dependent), 

– thalassemia intermedia (of intermediate severity), and

– thalassemia minor (asymptomatic). 
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ATG GTG CAT CTG ACT CCT GAG GAG AAG TCT GCC GTT 

ACT GCC CTG TGG GGC AAG GTG AAC GTG GAT GAA GTT 

GGT GGT GAG GCC CTG GGC AG GTTGGTATCAAGGTTACAA 

GACAGGTTTAAGGAGACCAATAGAAACTGGGCATGTGGAGACAGAGA 

AGACTCTTGGGTTTCTGATAGGCACTGACTCTCTCTGCCTATTGGTC 

TATTTTCCCACCCTTAG G CTG CTG GTG GTC TAC CCT TGG 

ACC CAG AGG TTC TTT GAG TCC TTT GGG GAT CTG TCC 

ACT CCT GAT GCT GTT ATG GGC AAC CCT AAG GTG AAG 

GCT CAT GGC AAG AAA GTG CTC GGT GCC TTT AGT GAT 

GGC CTG GCT CAC CTG GAC AAC CTC AAG GGC ACC TTT 

GCC ACA CTG AGT GAG CTG CAC TGT GAC AAG CTG CAC 

GTG GAT CCT GAG AAC TTC AGG GTGAGTCTATGGGACGCTT 

GATGTTTTCTTTCCCCTTCTTTTCTATGGTTAAGTTCATGTCATAGG 

AAGGGGATAAGTAACAGGGTACAGTTTAGAATGGGAAACAGACGAAT  
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ATG GTG CAT CTG ACT CCT GAG GAG AAG TCT GCC GTT 

ACT GCC CTG TGG GGC AAG GTG AAC GTG GAT GAA GTT 

GGT GGT GAG GCC CTG GGC AG GTTGGTATCAAGGTTACAA 

GACAGGTTTAAGGAGACCAATAGAAACTGGGCATGTGGAGACAGAGA 

AGACTCTTGGGTTTCTGATAGGCACTGACTCTCTCTGCCTATTGGTC 

TATTTTCCCACCCTTAG G CTG CTG GTG GTC TAC CCT TGG 

ACC CAG AGG TTC TTT GAG TCC TTT GGG GAT CTG TCC 

ACT CCT GAT GCT GTT ATG GGC AAC CCT AAG GTG AAG 

GCT CAT GGC AAG AAA GTG CTC GGT GCC TTT AGT GAT 

GGC CTG GCT CAC CTG GAC AAC CTC AAG GGC ACC TTT 

GCC ACA CTG AGT GAG CTG CAC TGT GAC AAG CTG CAC 

GTG GAT CCT GAG AAC TTC AGG GTGAGTCTATGGGACGCTT 

GATGTTTTCTTTCCCCTTCTTTTCTATGGTTAAGTTCATGTCATAGG 

AAGGGGATAAGTAACAGGGTACAGTTTAGAATGGGAAACAGACGAAT  

IVS-1-110 (G>A)IVS-1-1 (G > A)

IVS-1-6 (T > C)
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cd 29 (C>T)

ATG GTG CAT CTG ACT CCT GAG GAG AAG TCT GCC GTT 

ACT GCC CTG TGG GGC AAG GTG AAC GTG GAT GAA GTT 

GGT GGT GAG GCC CTG GGC AG GTTGGTATCAAGGTTACAA 

GACAGGTTTAAGGAGACCAATAGAAACTGGGCATGTGGAGACAGAGA 

AGACTCTTGGGTTTCTGATAGGCACTGACTCTCTCTGCCTATTGGTC 

TATTTTCCCACCCTTAG G CTG CTG GTG GTC TAC CCT TGG 

ACC CAG AGG TTC TTT GAG TCC TTT GGG GAT CTG TCC 

ACT CCT GAT GCT GTT ATG GGC AAC CCT AAG GTG AAG 

GCT CAT GGC AAG AAA GTG CTC GGT GCC TTT AGT GAT 

GGC CTG GCT CAC CTG GAC AAC CTC AAG GGC ACC TTT 

GCC ACA CTG AGT GAG CTG CAC TGT GAC AAG CTG CAC 

GTG GAT CCT GAG AAC TTC AGG GTGAGTCTATGGGACGCTT 

GATGTTTTCTTTCCCCTTCTTTTCTATGGTTAAGTTCATGTCATAGG 

AAGGGGATAAGTAACAGGGTACAGTTTAGAATGGGAAACAGACGAAT  

IVS-II-1 (G > A)cd 5 (-CT)
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ATG GTG CAT CTG ACT CCT GAG GAG AAG TCT GCC GTT 

ACT GCC CTG TGG GGC AAG GTG AAC GTG GAT GAA GTT 

GGT GGT GAG GCC CTG GGC AG GTTGGTATCAAGGTTACAA 

GACAGGTTTAAGGAGACCAATAGAAACTGGGCATGTGGAGACAGAGA 

AGACTCTTGGGTTTCTGATAGGCACTGACTCTCTCTGCCTATTGGTC

T ATT TTC CAC CCT TAG G CTG CTG GTG GTC TAC CCT TGG 

ACC CAG AGG TTC TTT GAG TCC TTT GGG GAT CTG TCC 

ACT CCT GAT GCT GTT ATG GGC  

IVS-1-110 (G>A)

YYYYYYNYAG|G

Consensus: YYYYYYNYAG|G

Mutation: TGCCTATTAG|T

Wild Type: TGCCTATTGG|T

YYYYYYNYAG|G

Consanguineous Family

Genetic Disorders in the Arab World: United Arab Emirates

The Arab World by Ghazi Omar Tadmouri

In the Western family:

* Mutation carriers are 

usually scattered throughout 

the general population. 

So the genetic basis for their 

disease predisposition is missed

In the Arab family:

* Arab society mutation carriers

mostly remain concentrated 

within the extended family,

so the genetic nature of their 

disease predisposition may 

be obvious.
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Screening extended families for genetic hemoglobin disorders in Pakistan, by S. Ahmed et al., 

Vol. 347, No. 15, October  2002, The New England Journal of Medicine
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Prevention of Thalassemia
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Free Of Thalassemia by 2012

• The first project of the UAE GDA (Emirates 

Free Of Thalassemia by the year 2012) is aimed 

at identifying the Beta-Thalassemia and Sickle-

cell carriers in the UAE pre-marital population.  

• UAE GDA seeks to step up the fight against 

Thalassemia, in line with the UAE federal 

government's vision to make the country free 

from the new births of children with 

Thalassemia major by the year 2012. 
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Molecular Defects in Thalassemia
The molecular defects identified in thalassemias:

– gene deletion, e.g., of the terminal portion of the 
beta gene

– chain termination (nonsense) mutations

– point mutation in an intervening sequence 

– point mutation at an intervening sequence splice 
junction

– frameshift deletion

– fusion genes, e.g., the hemoglobins Lepore; and

– single amino acid mutation leading to very 
unstable globin, 

• Example: Hb Vicksburg (beta 75 leu-to-0).
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