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Confounding factor for the transcriptomic data

Nuclear power plant accident in Chornobyl, Ukraine .
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Collection of tree frog population samples

« Exposed to various levels of contamination

201

N
o
L

« Omics and non-omics data extraction:
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Dosimetry: total dose rate with internal
and external contributions
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| ﬁ Genomics (DNA-seq) i : R
. . A principal component analysis (PCA) performed on the
| §§E Transcriptomics (RNA-seq) RNA-seq data reveals the association with the site. The
h

Sémpling locations of Eastern tree frog Hyla orientalis
populations in the exclusion zone in 2018[1,2]

ks . . site factor appears to have a stronger role than the dose
9%;9’ Proteomics in explaining the variability in the transcriptomic data.

Objective: Identify specific molecular signatures of exposure Methodological challenge

to better understand the effects of low-dose radiation —> Handling factors confounding the analysis of the effect of the dose
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Batch effect mitigation Is a common harmonization problem when integrating Treating genetic diversity as a batch effect

data obtained across different experiments, individuals or technologies. Methods
either account for BEs, by including the batch as a covariate, or correct them by
removing the unwanted variation in a pre-treatment step. We applied PCA on the 2001
corrected count matrices to compare performances with those of MINT PCA.

To take genetic diversity into account, hierarchical
clustering was performed on the inter-individual
genetic distance matrix. This hierarchical clustering
enabled genetic diversity to be summarized in a 3-

2251

Height

1751

Dose rate distribution among s " ded bet level categorical variable. The groups obtained reflect
the sampled tree frog populations .evere conrounaeaness etween eol | alll} the coherence between genetic structure and
E e = site and dose: a challenge A | & geography and are consistent with the migrations
g | - The site effect Is particularly complex to observed between sites within the exclusion zone [5].
& 1e+00- remove as It Is severely confounded with 15 The methods described previously were applied to
é I the dose I’ate. The CorrelaUOn between . gfor:ﬁatéc distance the RNA_Seq count data to Correct/account for the
= le-01- M 1 1 v 5 . . .
E - principal components and dos.e rate was E N genetic diversity grouping.
3 computed to test the preservation of dose- 5- —5
< mm — | related biological information. This metric
o 04 PCA on transcriptomic data - Individuals
le-03- was used to compare methods After correction of genetic distance with ComBat_seq
ALe B8 D185iteE18 e el e quantltatlvely. R lt Colored by site of collection Colored by dose rate
esSutts ' R
Results PCA on transcriptomic data - Individuals Res@ugllzatlon,. ComBat_seq, and MII\!T PCA yielded N * .
Visualization of After site effect correction with ComBat _seq gualitatively satisfactory results: monitoring the effect of |
el e B colored by site of coflection colored by dose rate genetic distance revealed an association between |g =
& : “ ' | Increased dose rate and variation in gene expression. > A R T T
shows no substantial = =
- Correlation between dose rate and o a
difference between all principal componantes of transcriptomic data e
three methods: the Before correction- Correlation
batch effect appears ComBat_seq- s
to have been Residual_part- 0.0 B0 0 ; ™ = : o
. -0.5 i A% im 1%
removed, but so is the - . MINT_PCA- el PR L Dim1 (17.7%) Dim1 (17.7%)
variation in the genic | &= 5 s — i - CLLLLLLLL] T b Bid = il = Log10 dose rate Gy ") M
expression that was Pim1 (20.3%) Dim1 (20.3%)
correlated with T b d ol Log10 dose rate (uGy.n™) MM References
o . o ()
radlathn eXpOSUFG. v’ conc"us'on and perspec'tlves 1. Burraco, P. et al Assessment of exposure to ionizing
Correlation between dose rate and Limits of BE mltlgatlon methods: go;ﬂll)on " hemobytree Togs (s onenfale) e e
principal componantes of transcriptomic data The site: an obscure variable » Lack of reliability when applied to a condition-confounded batch. 2 gﬂ;rﬁétf’;‘fef-xggifgﬁ‘Zivrgugig/j;;eizfg;%)p0pula“O”S in the
Before_correction- wenin | This  8-level categorical variable . Coml?gt_seq S COﬂdOItI(.)n Input parameter allo.ws. the preservatlon of 3 émie qY'c Oitnfé a(tlaorrlwvizg—ée;mk;at;/gmefgf;t(;Sété;tment for
ComBat_seq- | 05 encapsulates information on site-to- condition-related variation but Onl‘y accepts qualltatlv.e varlable.s. . . 4. Rohart, F. et al. MINT: a multivariate integrative method to
Residual part- 0 site  variations such as local > To reduce the effect of the site, we fo.cused on taking genetic FI|\{erS|Fy :2§2|tcl>feynde;?pre?<%uecrilgwl2nts rgﬁfczllaaiforr?sgn%f:s | across
WINT PCA- L environment and food sources, day Into account as a batch. factor, allowing us to extract the variation in (2017)
i . I E— . . . . . i - ° . 5. Car, C,, ..., Goujon, E. et al. Population transcriptogenomics
C & LLTLLL LD of capture, and genetlc. dlverSIty expres.5|on ?SSOCIate.d il eXposure highlights impaired metabolism and small population sizes in
¢ between sampled populatlons. Persped“’es include: tree frogs living in the Chernobyl Exclusion zone. BMC Biol
= Multi-modal omics dataset integration (RNA-seq, DNA-seq, proteomics). (Accepted, 2023) N
Icones : Flaticon.com (graphistes : Freepik, surang, Yogi Aprelliyanto,
lapiyee)
Ei . Laboratoire » : )
REPUBLIQUE MEMBRE DE Sianaux & o~ Corespondence to: I Mg
FRANCAISE ETSON cvsthmes Uunivers |te imene.garalizineddine@irsn.fr ~
fe e PARIS-SACLAY elen.goujon@irsn.fr . .27>30 JUIN
4 Edition multisite

Fraternité



