
Accepted Manuscript

Genetically modified mouse models to investigate thyroid development, function and
growth

C. Löf, K. Patyra, A. Kero, J. Kero

PII: S1521-690X(18)30049-6

DOI: 10.1016/j.beem.2018.03.007

Reference: YBEEM 1203

To appear in: Best Practice & Research Clinical Endocrinology & Metabolism

Please cite this article as: Löf C, Patyra K, Kero A, Kero J, Genetically modified mouse models to
investigate thyroid development, function and growth, Best Practice & Research Clinical Endocrinology
& Metabolism (2018), doi: 10.1016/j.beem.2018.03.007.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.beem.2018.03.007


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT
  
 

  
 

Genetically modified mouse models to investigate thyroid development, 1 

function and growth 2 

 3 
   Löf C.1*, Patyra K.1*, Kero A.2, Kero J.1,2  4 
 5 
1Research Centre for Integrative Physiology and Pharmacology, Institute of Biomedicine, 6 
University of Turku, Kiinamyllynkatu 10, 20520 Turku, Finland; Turku Center for Disease 7 
Modeling, University of Turku, Kiinamyllynkatu 10, 20520 Turku, Finland; 2Department of 8 
Pediatrics, Turku University Hospital, Kiinamyllynkatu 4-8, 20521 Turku, Finland. 9 
*contributed equally 10 
 11 
Word count:  5988 (without references) 12 

Number of figures and tables:  3 figures, 1 table 13 

Corresponding author: jukka.kero@utu.fi (J. Kero) 14 
 15 

Abstract 16 

The thyroid gland produces thyroid hormones (THs), which are essential regulators for 17 

growth, development and metabolism. The thyroid is mainly controlled by the thyroid-18 

stimulating hormone (TSH), which binds to its receptor (TSHR) on thyrocytes and mediates 19 

its action via different G protein-mediated signaling pathways. TSH primarily activates the 20 

Gs- pathway, and at higher concentrations also the Gq/11-pathway, leading to an increase of 21 

intracellular cAMP and Ca2+, respectively. To date, the physiological importance of other G 22 

protein-mediated signaling pathways in thyrocytes is unclear. Congenital hypothyroidism 23 

(CH) is defined as the lack of THs at birth. In familial cases, high-throughput sequencing 24 

methods have facilitated the identification of novel mutations. Nevertheless, the precise 25 

etiology of CH yet remains unravelled in a proportion of cases. Genetically modified mouse 26 

models can reveal new pathophysiological mechanisms of thyroid diseases. Here, we will 27 

present an overview of genetic mouse models for thyroid diseases, which have provided 28 

crucial insights into the thyroid gland development, function, and growth with a special focus 29 

on TSHR and microRNA signaling. 30 
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