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Correlation between thyroid hormone anabolism and beige gene expression in human of
visceral fat
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[Abstract] Objective: This study aims to study the relationship between thyroid hormone synthesis and metabolism-related gene
expression and browning of visceral fat. Methods: The visceral fat tissues of normal weight and obese persons with normal thyroid
function were collected, and the mRNA expression of genes related to thyroid hormone synthesis and metabolism, visceral fat beige
functional protein and transcription factors were detected by fluorescence real-time quantitative PCR , then the correlation analysis was
performed. Results: The mRNA expression of thyroid hormone transporters included solute carrier family 16 members 2 and 10
(SLC16A2, SLC16A10) , solute carrier organic anion transporter family member 1C1 (SLCO1C1) thyroid stimulating hormone
subunit (TSHB) and iodothyronine deiodinase 2 (DI02) decreased significantly in the visceral adipose tissue of obese people. There
were significant differences in SLC16A2, TSHB and DIO2 between two groups The expression of visceral fat beige functional protein
UCP1 and marker transcription factor PR domain-containing 16(PR domain-containing 16, PRDM16)are positively correlated with the
expression of the above genes after adjusted by age, gender, body mass indexand FT3. Conclusion: Decreased beige function of
visceral fat in obese people is closely related to thyroid hormone synthesis and metabolism.
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Table 1 Primers for realtime PCR
I FiF(5'—37) TUiE(5'—3")

SLCO1C1 TCCTCAGGCATAGTGGGAAG ACACTGGAGCTGGGATTCCT
SLC16A2 GGACTACCATGTGGCCTTCT AGATTGGTTCCTCAGGGTTG
SLC16A10 CTGGCTGGCTTTACTTACCG GGTATTCCAACTGCCCACAC
DIO2 ATTGGGCCACTTCCTAATGC TTGCTGCCTAAGACGGGTAG
TSHB TCAACACCACCATCTGTGCT GCACTTGCCACACTTACAGC
UCP1 CACCTTCCCGCTGGACACT CCCTAGGACACCTTTATACCTAATGG
PRDM16 CGAGGCCCCTGTCTACATTC GCTCCCATCCGAAGTCTGTC
GAPDH ACAACTTTGGTATCGTGGAAGG GCCATCACGCCACAGTTTC
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Table 2 Comparison of clinical characteristics between normal weight group and obesity group (x+s)
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Bt (n/n) 5/9 6/8 0.699
IR (%) 48.71 +12.18 39.07 = 5.41 0.012
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i (kg) 66.86 = 9.45 98.99 + 15.9 <0.001
BMI (kg/m®) 23.97 + 1.85 34.66 +3.53 <0.001
TR (em) 86.21 + 6.14 110.07 + 10.7 <0.001
B (em) 95.11 +4.39 112.79 +7.70 <0.001
T L 0.91 +0.05 0.98 +0.08 0.012
BHEMLLE (%) 5.95+1.43 5.89 +0.53 0.888
25 R ILBE (mmol/L) 514+ 1.01 5.66+1.12 0.214
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=8 (mmol/L.) 1.52+1.25 1.81 +0.66 0.439
0 8 TN A (1T B (mmol /L) 1.20 +0.32 1.08 +0.18 0.267
A B2 N5 2 1F1IH B (mmol/L) 2.85+0.48 3.22+0.65 0.095
FT3(pmol/L) 447 +0.53 4.99 +0.49 0.013
FT4(pmol/L) 16.69 + 1.93 1591 + 1.64 0.259
TSH(mU/L) 1.97 +0.71 1.80 + 0.69 0519
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Figure 1 Expression of genes related to thyroid hormone anabolism

R3 RIEFR.EH . BMIFT3 5 ARG &4 5 FRIRINBEEFREI X 1

Table 3 Correlation between visceral fat browning and thyroid function indexes adjusted by age,gender, BMI and FT3

SLCO1C1 SLC16A2 SLC16A10 TSHB DIO2

uCP1 r{E 0.328 0.689 0.469 0.512 0.792
P{E 0.118 <0.001 0.021 0.011 <0.001

PRDM16 rH 0.977 0.910 0.986 0.966 0.855
P{E <0.001 <0.001 <0.001 <0.001 <0.001
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