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ABSTRACT

Hemoglobin F (HbF) is the major hemoglobin in fetuses and newborns. Low
level of HbF is produced in adults. HbF level can be elevated in adult life in a condition
termed hereditary persistence of fetal hemoglobin (HPFH). Existence of HPFH in f3-
thalassemia reduces degree of imbalanced globin chain synthesis, resulting in mild
clinical symptom. Swiss-type HPFH is a condition in which slightly increased HbF is
produced in adults (0.8% — 5.0%). This type of HPFH is fairly common in general
population. B-thalassemia and HbE are among [-globin gene disorders commonly found
in Thailand. Co-existence of Swiss-type HPFH in B-thalassemia or HbE is highly
probable in Thailand. This thesis aimed to (1) develop the in-house sandwich ELISA for
measuring HbF levels in blood lysate, (2) determine prevalence of Swiss-type HPFH.
This thesis also aimed to determine relationships of single nucleotide polymorphisms in
Xmnl-Gy, HBBP1: rs2071348, BCL11A: rs766432, HMIP: rs9376092, KLF1:
rs140252918 and Fnu-4H1 sites and HbF levels in adult Thai B-thalassemia and HbE
carriers. Polyclonal antibody against HbF was successfully produced. It was
subsequently conjugated with FITC and arbitrarily named pAbaHbF-FITC. The in-
house sandwich ELISA was developed employing the “Thal N/B”, the monoclonal
antibody against y-globin chain, previously produced, as the solid phase antibody and
the pAboHbF-FITC as a second antibody. The HRP-labeled antibody to FITC was
utilized to generate the positive signal. The optimal dilutions of blood lysate for this

new ELISA technique were 1:200 to 1:800 depending on amount of Hb Bart’s in the



lysate. This developed in-house sandwich ELISA was shown to be free of interference
from Hbs Bart’s and Portland 1. It was also shown to correctly quantify HbF in blood
lysate as compared to those obtained from standard HPLC technique. However, since
the samples having the whole range of HbF levels possibly encountered in adult blood
could not be accessed in this thesis. This made the full validation of the new technique
not completed. Thus, HbF levels generated from the standard HPLC technique were

used for subsequent analyses.

The studied samples included 77 HbE carriers (67 single HbE carrier and 10
double HbE/a-thalassemia carriers) and 8 [-thalassemia carriers. In addition,
thalassemia diseases including 7 homozygous HbE, 7 HbE/B-thalassemia and 9 HbH &
HbH-CS diseases and 17 normal thalassemia-free samples were also analyzed as control
groups. The HbF distribution was found to be positively skewed with 40.8% of all
studied samples and 40.4% of HbE carriers having HbF levels of 0.8% — 5.0% range,
falling in the category of Swiss-type HPFH. HbF levels in thalassemia/
hemoglobinopathies were higher than normal individuals. The Xmnl-Cy; +/- & +/+,
HBBP1: rs2071348; A/C & C/C and BCL11A: rs766432; A/IC & C/C were associated
with high HbF levels in HbE carriers. However, this association was not obvious in the
B-thalassemia carriers. Linkage of HbE and Xmnl-®y; + allele was confirmed. The
linkages of HbE and HBBP1 as well as of XmnI-®y and HBBP1 polymorphisms were
shown for the first time. However, these polymorphisms were involved in lower HbF
levels in HbE/B-thalassemia as compared to those having wild type allele. The Fnu-4H1
was involved in low HbF levels. a-thalassemia did not interfere the HbF-reactivating
effects of these single nucleotide polymorphisms (SNPs). The tetra-primer ARMS PCR
was successfully established to detect the HBBP1: rs2071348 for the first time in this
thesis, but not for HMIP: rs9376092 and KLF1: rs140252918.



It was concluded that the in-house sandwich ELISA for HbF quantification and
the tetra-primer ARMS-PCR for genotyping A>C polymorphism of rs2071348 in
HBBP1 gene were successfully developed. High prevalence of the Swiss-type HPFH
was shown in this cohort and HbE carriers, reflecting its prevalence in general
population of Thailand. The knowledge of the Swiss-type HPFH prevalence as well as
associations between the analyzed SNPs and high HbF levels in this cohort would be

useful for better understanding of high HbF production in Thai population.



