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Cebus albifrons ATTCICT TR GTAT RRRCR

Colobus guereza ATTCTTT TR GTAT AGCCR
Gorilla gorilla

$ Homeo sapiens
Hylobates lar
Lemur catta

Macaca mulatta

Macaca sylvanus

ACTCTTT TA GTAT RATTZ
ACTCTTT TR GTAT RARTR
ACTCTTT TR GTAT RRRCR
ATTCTITT T GTAT CGRCCCR
ACTCTTT TA GTAT RA2CAR
ACTCTTT TA GTAT AACCR
Nyeficebus coucang ECTCTTT TA GTAC RACT2
Pan paniscus ACTCTTT TR GTAT RRGCR
Fan troglodytes ACTCTTT TR GTAT ARGTR
Papio hamadryas ACTCTTT T2 GTAT RARTTR

Fongo pygmaeus ACTCTTT TR GTAT RAGCR

HEAEREA A A

Pongo pygmaeus abefii RCTCTTT TR GTAT RRRCR
Tarsius bancanus GITCCTT TR GTAT CRRTTR

Trachypithecus obscurus ATTCTTT TR GTAT RACTR
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o
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ATAC
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ATTER| CTTCCAR TTART RGGC CTITGA TRRRC CCARGC RCRGRAT 2
ECTER| CTTCCAR TCARC TAGC TCCGATCRRCAC TCCGAARACAATR
ETTAR| CTTCCAR TTRAC|CAET TTTGE TAGTAC CCARR RRRAGRAGT 2
EITAR| CTTCCRR TTARC IP_@ TTTGR CRACAT TCRARR RRRGRGT 2
ETTAR| CTTCCRR TTARC CRGC TTCGR TRRCGC TCGRLRRRGRCT 2
ATTER| CTTCCRR TTART TRAC TICGE TGRRLR CCGGLRRRAGRAT 2
ATTER| CTTCCAR [TCART| CACT TTTGR CRACAT TCARR RRACRCT 2
ATTEA| CTTCCAR TCAAT| CACT TTTGR CRACRT TCARR RRRAGAGT 2
ATTER| CTTCCRR TCRAAT RAGER TTITGE TARRTAR CCARRAGRGAGCR
EITAR| CTTCCRR TTARC TRCT TTTGA CARCRT TCARL RRRGRCT 2
EITAR| CTTCCAR TTARC TAGCT TTTGA CARCAT TCARR RRRGRCT 2
ATTEA| CTTCCAR TCAAT| CAGC TTTGR CRATAT TCARR RRAGACGT 2
EITAR| CTTCCRR TTARC CRET TTITGA CRRCAC TCRARR RRRGRGT 2
EITAR| CTTCCRR TTARC TRCT TTITGA CRRCGC CCARRL RRRGRCT 2
ATTER| CTTCCRR TCART TRGCC CCTAC TACRATT CTRGEARGGRRCER
ECTER| CTTCCAR TIAGC TAGT TTCER CRACAT TCCRARRACRAT 2
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E Cebus albifrons
9 Colobus guereza
E Gorilla gorilla

l::> B Homo sapiens

M Hytobates 1ar
9 Lemur catta
E Macaca mulatta

E Macaca sylvanus

9 Nycticebus coucang

M pan paniscus

M pan troglodytes
B Papio hamadryas
g Pongo pygmaeus

B Pongo pygmaeus abelii

E Tarsius bancanus

CACIGTA 22
CGCTIGTACR
CACIGTA AR
CACTGIA AR
CACTGTAGA
CACTACG AR
CACIGTATR
CACIGIACR
CACIGIG A2
CACTGTA AR
CACTGTA 22
CARCIGTACR
CATTGCR An
CACTGCAR AR
CACTGCG AA

I trachypithecus obscurus CACTGTA TA

GCT2
GCT2
GCTA
GCTA
GCTA
GCTA
GCTA
GCTa
GCI2
GCTa
GCTIa
GCTa
GCTA
GCTA

GCTA

cacAc ax CTICTC TACAGTG 2
GAGARACCCTIC  TICICTACAGCG2

AAGAG TATCGGCAC CTCTT TGCAGTG A

ARGRG RACCARCAC  CICTT TACAGTG A

RAGAG GACCACTAC  CTCTT TACAGTG A

GARAG CTCARAC  CITTC CGCAGIG A

GEEGE ACACA CCCCC TACAGTG A

GECEGE CARAGACACA CCCTC TGCAGTG G

GAAAG TTATAAGAR CTGTC CACAGTG2

AACAC GACCAACAC CTCTT TACAGTGR

RACAC GACCEACAC CICITTACAGIG:

GAGEE CaTC CTCTC TGCASTE 2

AAGAG AACCAGCCT CTCTT TGCAATG 2

A TTRAC CTTTTAR RRGAG ARTCAACCC CTCTT TGCAGTG A
GAAAGTACTAAT  CITTC CACAGTGA
GAGGA TACACT TICTC TGCAGTG A
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Nucleotides Base-pairs

= = 100% all Y or all R §51100% WC pairs ‘@) >50% G-T pairs

..;msxdoo%DYde SIWC and < 50% G-Tpais 1@ > 90% GTPaS o - o oo
50% < x < 90% O — WC, G-Tand < 50% mism 72 G-T pairs/mismatches >< > 90% mismatches
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VITRESTYQGH

130
ITPLNPLEVP

190
YFESPETISD

250
YWHEVDVVWL

HTPPVQKGLR
140
LLNTSVLLAS
200

GIYGSTFEVA

260

FL‘! IYWWG

150
GVSITWAHHS

SEQUENCE LENGTH: 261

A

VEFFAGFFWA

160
LMENNRNQMT

220
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Using the scale Hphob. / Kyte & Doolittle, the individual values for the 20 amino acids
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Identification of Novel Variants in Mitochondrial tRNALys and tRNAGIly Genes Associated with
Congenital Hypothyroidism based on Molecular Evidence and Bioinformatic Analysis:
A Case-Control Study
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Background and Obijectives: Although several pathogenic factors underlying congenital hypothyroidism have been identified, the
contribution of mitochondrial genome (mtDNA) variants remains incompletely understood. This study aimed to identify and functionally
characterize mitochondrial variants in the tRNAGIly and tRNALys genes in patients with congenital hypothyroidism.

Materials and Methods: In this case—control study, 75 patients aged 3—11 years and an equal number of healthy individuals as the control
group were enrolled. Following DNA extraction from peripheral blood samples, the tRNAGIy and tRNALYys gene regions were amplified
using touchdown PCR, and the variants were screened by single-strand conformational polymorphism (SSCP) analysis. The variants
identified were confirmed by Sanger sequencing and subsequently analyzed using a panel of advanced bioinformatics tools to evaluate
their effects on tRNA secondary structure, molecular stability, and predicted pathogenicity.

Results: Two variants in the tRNAGIy gene, a missense mutation (p.Val254lle) in the MT-CO3 gene encoding cytochrome ¢ oxidase
subunit 111, and two heteroplasmic variants in the tRNALys gene (8335A>G and 8348A>G) were identified. The 10011A>G variant
reduces tRNAGIy secondary structure stability by disrupting hydrogen bonding, while 10034T>C, located in a critical variable loop
region, may lead to codon misrecognition. The p.Val254lle variant in MT-CO3 was predicted to be pathogenic by all in silico tools. The
tRNALys variants are located within a region essential for ribosomal binding.

Conclusion: This study confirms the presence of diverse mitochondrial variants in patients and supports a potential role of mitochondrial
dysfunction in the pathogenesis of congenital hypothyroidism.
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