Back Ground: Preterm infants are at risk for developmental delays, including cognitive function, due to incomplete brain development and heightened sensitivity to stress and environmental stimuli. The OXTR rs2268490,
GRIN2B, and COMT rs4818 polymorphisms could influence this sensitivity, indirectly impacting brain and social-emotional development. Our previous study reported that single-nucleotide polymorphisms in OXTR and
COMT genes are associated with altered cortical development at term-equivalent age. We investigated whether OXTR, GRIN2B, and COMT polymorphisms are associated with brain development and neurodevelopmental
outcomes at 18 months of corrected age.
Methods: Ninety-one preterm newborns born before 35 weeks of gestational age admitted to the NICU at Hanyang University Seoul Hospital and 28 full-term infants at outpatient clinics from Jan 2020 to Dec 2022 were
recruited. Brain MRI scans at term-equivalent age and DNA samples were collected and analyzed for SNPs associated with brain volume and network. Neurodevelopmental assessments using the Korean Developmental

Screening Test and Bayley Scales were conducted at 18 months of corrected age, and statistical analyses explored SNP associations with outcomes.

Results: Carrying the minor alleles for the rs2268490 variant of OXTR (p=0.027) and rs4818 variants of COMT (p=0.017) was associated with significant decreases in neurodevelopmental outcomes, including lower
language and social-emotional scores, adjusting for gestational age and sex. The OXTR rs2268490 polymorphism was significantly associated with brain network metrics, including global (p=0.038) and local efficiency

(p=0.042) and small-worldness (F=0.012).
o

Conclusion: OXTR and COMT p

ymorphisms may interact with environmental factors, influencing neurodevelopmental outcomes in preterm infants.
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Advanced Normalization Tools (ANTs) — Avants 2010
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Brain volume analysis
 MANTiIs toolbox (Beare 2016)
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diffusion MR imaging, Neurolmage, Volume 125, Pages 1063-1078, ISSN 1053-8119,

Neurodevelopmental assessment
 The Korean developmental screening test for Newborns and Children (K-DST)
 The Bayley Scales of Infant and Toddler Development (BSID-III)

Statistical analysis

* To investigate the association between SNP and brain network, multiple regression
models were performed, categorizing groups based on the presence or absence of
the minor allele.

* Adjusted by gestational age, sex, or PMA .

* For multiple correction, the Benjamini and Hochberg method to control FDR using R.
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Single nucleotide polymorphisms in OXTR and COMT genes may affect neurodevelopmental scores or brain

In particular, OXTR-rs2268490 variation showed an association with both, suggesting that further studies are
needed to determine whether it can be used as an early candidate biomarker for late developmental disorders in
premature infants.
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e OXTR gene variants showed a negative correlation in the domain of language and adaptive behavior development.

e COMT gene variants showed a negative correlation in the domain of social-emotional development .

e The OXTR-rs2268490 minor allele group showed increased local efficiency and decreased small worldness.

* |nthe OXTR-rs2268490 major group, later language development increased as local efficiency or global efficiency
increased, that is, as the efficiency of brain connectivity increased, but the minor group did not show a significant
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