thyroid hormone receptor P
resistance to thyroid hormone

2551



MUTATION AND FUNCTIONAL ANALYSIS OF
THE THYROID HORMONE RECEPTOR ft GENE IN THAI FAMILIES WITH
RESISTANCE TO THYROID HORMONE

Miss Sarai Pongjantarasatian

A Thesis Submitted in Partial Fulfillment of the Requirements
for the Degree of Master of Science Program in Medical Science
Faculty of Medicine
Chulalongkom University
Academic Year 2008
Copyright of Chu'lalongkorn University

512223



Thesis Title MUTATION AND FUNCTIONAL ANALYSIS OF THE
THYROID HORMONE RECEPTOR p GENE IN THAI
FAMILIES WITH RESISTANCE TO THYROID HORMONE
Miss Sarai Pongjantarasatian

Field of Study Medical Science
Advisor Assistant Professor Kanya Suphapeetipom, M.D., Ph.D.
Co-Advisor Professor Vorasuk Shotelersuk, M.D.

Accepted by the Faculty of Medicine, Chulalongkom University in Partial
Fulfillment of the Requirements for the Master’s Degree

W o Dean ofthe Faculty of Medicine
(Associate Professor Adisorn Patradul, M.D )

THESIS COMMITTEE

<70:M .Chairman
(Professor Apiwat Mtirangura, M.D., Ph.D.)
JL e
20 L. Advisor

(Assistant Professor Kanya Suphapeetipom, M.D., Ph.D.)

...... Co-Advisor
(Professor Vorasuk Shotelersuk, M.D.)

....... onn 1. External Examiner

(Assistant Professor Wallaya Jongjaroenprasert, M.D.)



. thyroid hormone
receptor fi resistance to thyroid hormone (MUTATION AND
FUNCTIONAL ANALYSIS OF THE THYROID HORMONE RECEPTOR fi GENE IN THAI
FAMILIES WITH RESISTANCE TO THYROID HORMONE) . '

, o] L , 104
thyroid stimulating hormone (TSH)
cofactor ' 1
1 : 1 dominant
negative effect (DNE)
1 exon 9
313 (P.M313T) (de novo)
RTH
P.M313T
5 (1276L, 1280S, L330S, G344A, M442T)
luciferase reporter system
(
1276L G344A)
10M
dominant negative effect RTH
. .AA. y .A* / IIIIIIIIIII
2551 : <> ' My y)



##497 47902 30: MAJOR MEDICAL SCIENCE

KEY WORDS: RESISTANCE TO THYROID HORMONE / THYROID
HORMONE RECEPTOR / THYROID RESPONSE ELEMENT / FREE
TIgYROOXINE | FREE TRIIODOTHYRONINE/THYROID STIMULATING
HORMONE
SARAI PONGJANTARASATIAN: MUTATION AND FUNCTIONAL
ANALYSIS OF THE THYROID HORMONE RECEPTOR p GENE IN THAI
FAMILIES WITH RESISTANCE TO THYROID HORMONE.
ADVISOR: ASST. PROF. KANYA SUPHAPEETIPORN, M D. Ph.D.,
CO-ADVISOR: PROF. VORASUK SHOTELERSUK, M.D., 104 pp.

Resistance to thyroid hormones (RTH) is an autosomal dominant inherited
syndrome characterized by a variable degree of reduced tissue sensitivity to thyroid
hormone (TH) resulting in elevated serum TH levels, inappropriately normal or
elevated serum thyroid stimulating hormone (TSH) levels, and a goiter. It is caused
by mutations in the thyroid hormone receptor (TR) p gene. Most mutations resulted in
either a decreased Tabinding activity or impaired interaction with one of the cofactors
involved in the mediation of TH action. In addition, the mutant TRp molecules
interfere with the function of the normal TRp, a phenomenon called dominant
negative effect (ONE). We described a de novo mutation in a Thai patient with RTH
who had a heterozygous missense mutation in exon 9 of the TRp gene, resulting in a
methionine to threonine substitution at codon 313 (g.MSlST). This mutation has been
previously reported in other populations but never been investigated for its functional
significance. We further explored functional properties of this de novo mutant TRp
and compared with other uncharacterized known mutations (1276L, 1280S, L3308,
G344A, M442T) by using the luciferase reporter gene assay. All except the 1276L and
G344A had a significant impairment of T3-dependent transactivation activity. In
addition, all exhibited a dominant negative effect in the presence of 107 M of T3,
These findings provide a strong support that interfering with the T3mediated
transcriptional activation of the wild-type TRp is a major mechanism causing RTH.
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