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Novel detection of IVS I-1 G>T mutation on p-globin gene

Saisiri Mirasena?®, Sirikan Sonthipho! and Pornpan Hongsriphan!

Copyright: © 2021 by the authors.
Submitted for possible open access
publication under the terms and
conditions of the Creative Commons
Attribution (CC  BY)
(http://creativecommons.org/licenses

[by/4.0/).

license

1 Department of Biochemistry, Faculty of Medical Science, Naresuan University; saisirim@nu.ac.th

1 Department of Biochemistry, Faculty of Medical Science, Naresuan University; sirikans60@nu.ac.th

1 Department of Biochemistry, Faculty of Medical Science, Naresuan University; pornpanh59@nu.ac.th
* Correspondence: saisirim@nu.ac.th; Tel.: 66 5596 4640

Abstract: Mutation at IVS I-1, G>T on [3-globin gene is one of the {3°-thalassemia, caused severe
clinical symptoms found in Thailand. Detection of this f°-globin gene mutation in the carriers to
define the risk couple is a strategy to control newborn with 3 °-thalassemia. We developed the reli-
able Loop-mediated isothermal amplification (LAMP) assay to detect this mutation in one-tube iso-
thermal amplification. Firstly, we designed 4 sets of LAMP primers specific to *-globin gene, IVS I-
1, G>T mutation, then optimized the amplification condition and the DNA amount; and finally ap-
plied on wildtype and heterozygote for IVS I-1, G>T mutation. The results showed that LAMP pri-
mer set 4 was successfully differentiated between normal allele and IVS I-1, G>T mutation allele
with no cross amplification. This assay could detect mutation allele using 5-10 ng DNA and com-
pleted reaction in a single temperature within 50 min. The result was in accordance with the con-
ventional technique, multiplex Amplification Refractory Mutation System (multiplex ARMS) tech-
nique. Moreover, we found that heating block, an inexpensive equipment could replace a thermo
cycler machine, to incubate LAMP reaction with one temperature. This simple, rapid and cost-ef-
fectiveness LAMP assay could be useful to identify IVS I-1, G>T mutation and other 3°-globin gene
mutations in primary hospitals. Further studies are needed to develop the LAMP assay to identify
other p0-globin gene mutations mostly found in Thailand. This assay could support the national
program to control the incidence of 3°-thalassemia in Thailand.
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