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JITTANUN  SRISUTUSH: CHARACTERIZATION OF RHESUS MONKEY EMBRYONIC
STEM CELLS IN PRIMED AND NAIVE-LIKE STATES OF PLURIPOTENCY USING
FOURIER TRANSFORM INFRARED (FTIR) MICROSPECTROSCOPY. THESIS ADVISOR:
PROF. RANGSUN PARNPAI, PH.D., 54 PP

Keyword: Fourier Transform Infrared/Rhesus macaque/Embryonic Stem Cells/primed

states/naive-like cell states

This research employed Fourier transform infrared (FTIR) microspectroscopy to
characterize rhESCs in primed and naive-like states of pluripotency. Two cell lines,
derived from a common parental line (rhESC-FGF2/KOSR), were cultured under distinct
conditions to establish naive-like states: rhESC-ALGOX. Immunocytochemistry and RNA
sequencing were used in parallel to validate FTIR spectra findings. Naive markers
(KLF17, ALPPL2, TFCP2L1 and TFAP2C) and primed markers (OTX2) confirmed the
respective cell states, while transcriptomic profiling further demonstrated clear gene
expression differences. rhESCs-FGF2/KOSR showed elevated expression of primed state
genes including NODAL, OTX2, ETV4, BMP4, FST, and SOX3, whereas rhESCs-ALGOX
exhibited high expression of naive-associated genes including KLF2, DPPA2, DPPA3,
ZFP42, PRDM14, and TFCP2L1. FTIR analysis revealed significant spectral differences
between primed and naive-like cells. Naive-like cells showed stronger absorbance in
regions associated with protein associated bands (Amide | and Il bands at 1654 and
1546 cml) and nucleic acids (1240 and 1080 cm™), while primed cells exhibited
stronger absorbance in regions in lipid—-associated bands (C-H stretching at 2921-2852
cm™ and lipid ester C=0 stretching at 1741 cm™). Principal Component Analysis (PCA)
of FTIR spectra of rhESCs cultured under distinct conditions revealed that the spectra
of rhESC-FGF2/KOSR and rhESC-ALGSX could discriminated in scores plots along PC1,
which can be explained by the 64% of the total variance in the dataset. Partial Least
Squares-Discriminant Analysis (PLS-DA) effectively classified the two cell states with
100% sensitivity and 100% specificity. These findings demonstrate that FTIR

microspectroscopy can reliably discriminate pluripotent state specific biochemical



features in rhESCs, providing a rapid and label-free approach for monitoring stem cell

identity and quality.
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