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Supplementary Table 2 Different THRB in vivo and in vitro knock-out and knock-

down models and its phenotypic effect. 

MODEL 

ORGANISM 

REFERENCE 

NAME 

METHOD 

THRB 

EFFECT 

OBSERVED 

PHENOTYPE 
REFERENCE 

Rattus 

norvegicus 

(Wistar) 

HG rats 

Chemical antithyroid 

solution 

T3/T4-

deficient 

Decreased retinal growth 

during the perinatal stage. 

(Sevilla-

Romero et al., 

2002) 

Rattus 

norvegicus 

(Long-

Evans) 

Treatment with 

propylthiouracil 

T3/T4-

deficient 

Reduced amplitude of 

green-flicker ERGs: 

impaired function of 

M-cone photoreceptors 

(Boyes et al., 

2018) 

Mus 

musculus 

 

Thrbb2cre/b2cre 
Deletion of 

TRβ2 

Poorly distinguished 

cones that tend to 

homogeneity and as 

expected all express 

Opn1sw but lack Opn1mw 

(Aramaki et 

al., 2022) 

Thrbtm2Df/tm2Df 
Deletion of 

TRβ2 

Significant loss 

of functional 

M-cones. 

(Ng et al., 

2001) 

TRβWT/∆337T 

TRβ ∆337T/∆337T 

+ 0.1% methimazole 

TR unable to 

bind T3 

The 337T mutation 

increased S-opsin 

expression 

(Pessoa et al., 

2008) 
TRβWT/E457A 

TRβE457A /E457A 

Blocking 

binding of 

coactivators 

to the AF2 

domain 

Decrease (30%) M-opsins 

in both the dorsal and 

ventral retina 

TRβPV/PV 
T3 cannot 

bind to TRβ 

All cones expressed S-

opsin 

(Roberts et al., 

2006) 

Thrbb1 

K.O. Thrbb1 

lacZ mice 

that express 

galactosidase 

instead of 

TRβ1 

Minor changes in opsin 

photopigment expression 

and normal photopic ERG 

responses 

(Ng et al., 

2023) 

Danio rerio 

6BP+1 mutant 

Frameshift mutation 

in exon 1 of TRβ2 by 

CRISPR/Cas9 

Deletion of 

TRβ2 

Anticipated LWS-cone 

loss 

(Deveau et al., 

2020) 3BP mutant 

Frame single codon 

deletion in exon 1 of 

TRβ2 by 

CRISPR/Cas9 

Deletes 

Tyr61, leaves 

the DNA 

binding site 

and ligand 

binding site 

intact 

Cone peaks shifted 

significantly to shorter 

wavelengths 

Morpholino 

trβ2 knockdown 

Decrease of 

trβ2 

expression 

Reduced number 

of L cones and 

increase in UV cones 

(Suzuki et al., 

2013) 

Morpholino 

Thrβ knockout in 

tbx2blor/lor background 

Deletion of 

Thrβ in Tbx2 

Hypomorphic 

allele 

Overabundance of 

rods and a small 

number of UV cones 

(DuVal and 

Allison, 2018) 



Morpholino 

Thrβ knockdown in 

tbx2bfby/fby 

background 

Deletion of 

Thrβ in Tbx2 

Null allele 

Have lots of rods and a 

near-complete absence of 

UV cones 

Homo 

sapiens 

(organoids) 

Thrβ null mutant 

 Knockout by 

CRISPR/Cas9 

Completely 

ablate THRB 

function 

Complete conversion of 

all cones to the S type 

(Eldred et al., 

2018) 
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