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Time-series muti-layered omics analysis during gestation period towards
precision medicine
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To our time-series multilayered omics profiling information (metabolome and
transcriptome) from Japanese pregnant women during pregnancy, we have developed a mathematical model
that can explicitly model the time-course expression data. Using this model, we detected many
candidate markers associated with gestational diabetes, gestational hypertension, hypertension
(excluding hypertension of pregnancy), gender of the child, and whether multipara or not. We have
also identified enrichment biological groups among these markers. Additionally, part of the
phenotype could be estimated from the omics profiling information.
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1 #ERSE (linear mixed-effects) &7 L DR

2HROEFRE (RBALBTHAZUYEZ):

y; = By + By [disease status] + A [B, (t;—280)] + B [B, (- 280)] +r;+1;

B s Ist:
i = By + By [discase status] + B, (t— 280) +r; + 1;

BFm2nd:
¥i = o T Ba [disease status] + B, (t;— 280) + r; + 1;

B mafter:

¥i = Bo + By [disease status] + B, (t;— 280) + r; + 1;

v Bos Bus disease status. r;, r;[&FkiE
v By lEEE A Ist&2nd THIE

B R T —2& B
ST eIk ET = AMEM

i: BE

jbERR(1...301)

y, B FRIEE

t: B¥

Bo:t=280B MY/

B RBEDHI—/TA—4
disease status: O or 1

B, : HHEERTDZEAL

B, : HEEDEL

r: RE

r;: ZEFNR (random effects)

T o, BEEICES S AIPEL FOERB OS5 H% RFECV (A ZEMRGE) & logisticRegression
ZRAWTHET 5 E & HIZ, 10-fold cross validation (2 & V) [RIMERE D FHM 21T - 7=,
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X 2R%ERT,
#K1 RERD>E S 210 L CEREICHE X W B oEE T
. BirthTimes | pval_BirthTimes | fdr_BirthTimes
gene_name correlation C bl
_Category _Category _Category
IFNLR1 0.07 -0.42188 5.84E-14 2.66E-08 -0.00083
IGHG3 0.05 -0.50494 1.34E-13 2.66E-08 0.00054
SEMA4B 0.08 -0.17133 6.01E-13 4.61E-08 -0.00063
SIGLEC6 0.07 -0.41045 1.26E-12 6.71E-08 -0.00153
ZBTB32 0.05 -0.3667 4.23E-11 8.80E-07 -0.00043
KIAA0232 0.07 0.095324 5.19E-11 1.03E-06 0.000404
PLAUR 0.08 -0.15724 1.59E-10 2.63E-06 -0.00068
DCHSI1 0.09 0.320208 5.75E-10 7.05E-06 0.000916
TNFRSF13B 0.08 -0.37282 8.24E-10 9.38E-06 -0.00076
TIGIT 0.09 -0.21932 8.88E-10 9.88E-06 -0.00077
CBLB 0.1 -0.1134 1.30E-09 1.42E-05 -0.00043
BHLHEA41 0.07 -0.38825 1.51E-09 1.60E-05 -0.00051
MBD6 0.07 0.093094 2.60E-09 2.27E-05 0.000408
JAK1 0.08 0.162689 2.88E-09 2.46E-05 0.000612
RP1-148H17.1 0.03 -0.43529 4.53E-09 3.44E-05 0.000678
MT-ND4 0.08 0.161009 4.97E-09 3.60E-05 0.000706
MFGES 0.1 0.175089 5.15E-09 3.68E-05 0.00064




SOWAHD 0.06 -0.2019 7.26E-09 4.82E-05 -0.00068

CADM4 0.08 -0.21855 9.19E-09 5.71E-05 -0.00095

PPCDC 0.06 -0.19234 1.23E-08 7.03E-05 -0.00065

IFNLR1 (PEER factor = 280)

base (P-value=3.13911e-08) corr. coeff.==0.07 (P-value=5.83674e-14)
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BEEICEE T 2l YAy = A 2 T2 2 LB TE 72, AT, BERD L S 2 ICBR#ET 5
FVbu BT OMEEER2F I OM3ICHlE LTRT, oEICOWT BT VR
X & L CHEfR & D T3 (Nagasaki et al in preparation), fhic, JRFFDKRY|D A XK v —
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K2 WEDLE D I L THEICRE 1 Efiio GO

Term es nes pval fdr
COTRANSLATIONAL_PROTEIN_TARGETING_T 0.70689 3.342496 0 0
O_MEMBRANE
CYTOPLASMIC_TRANSLATION 0.569632 2.699029 0 0
CYTOSOLIC_LARGE_RIBOSOMAL_SUBUNIT 0.782138 3.295097 0 0
CYTOSOLIC_RIBOSOME 0.732507 3.44945 0 0
CYTOSOLIC_SMALL_RIBOSOMAL_SUBUNIT 0.71819 2.90053 0 0
DNA_DEPENDENT_DNA_REPLICATION -0.49244 -2.43556 0 0
ESTABLISHMENT_OF_PROTEIN_LOCALIZATIO 0.639562 3.059727 0 0




N_TO_ENDOPLASMIC RETICULUM

NUCLEAR_TRANSCRIBED_MRNA_CATABOLIC 0.524989 2.792817 0 0
PROCESS
NUCLEAR_TRANSCRIBED_MRNA_CATABOLIC_ 0.682948 3.321222 0 0

PROCESS_NONSENSE_MEDIATED_DECAY

POLYSOMAL_RIBOSOME 0.707348 2.606263 0 0
POLYSOME 0.582645 2.553634 0 0
PROTEIN_LOCALIZATION_TO_ENDOPLASMIC 0.568433 2.828479 0 0
_RETICULUM

PROTEIN_TARGETING_TO_MEMBRANE 0.541066 2.782145 0 0
RIBOSOMAL_SUBUNIT 0.484517 2.51455 0 0
STRUCTURAL_CONSTITUENT_OF RIBOSOME 0.520529 2.673789 0 0
TRANSLATIONAL_INITIATION 0.596774 3.120694 0 0
VIRAL_GENE_EXPRESSION 0.529714 2.783519 0 0
CELL_SUBSTRATE_JUNCTION 0.421594 2.407761 0 7.30E-05
ESTABLISHMENT _OF PROTEIN_LOCALIZATIO 0.431338 2.416558 0 7.73E-05

N_TO_MEMBRANE

LARGE_RIBOSOMAL _SUBUNIT 0.49368 2.33802 0 0.000484

COTRANSLATIONAL PROTEIN TARGETING TO MEMBRANE CYTOPLASMIC TRANSLATION
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