


Transposable element overview

* TE are mobile genetic element.

* Represent a large part of mammalian
genome. A B
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Fig. 1. Fraction of TEz in the human genome and classification of TEs. (A) Proportion of protein-coding sequences (gray), TEs (black),
and other DNA (white) in the human genome. Major components of SINEz are Alu and MIER, whereas those of LINEz are L1 and
L2. (B) Basic classifications of eukaryotic TEs. LTRs andTIEs are represented by boxes with triangles. The 3' end sequences shared
between LINEs and SINEs are represented by purple boxes. EN, endonuclease; RT, reverse transcriptase.
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Retroviruses in small ruminants (plus gros caracteres)

* Exogenous retroviruses (JSRV and ENTV) pathogenic.

* Endogenous retroviruses (ERV1 - classl and ERVK - class2) have been less
described; their repertoire and evolutionary history remain unknown.

e ERVII-5 related to ...



Characterization of ERVs families in ruminants

24 ERVs families characterized including :
14 ERV1 families and 10 ERVK families.
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Integration events of ERVs families in ruminants
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Insertion polymorphism and divergence landscapes of ERV
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ERY active and recent copy characteristics
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insertion
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Propagation of ERV

Cellule germinale
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Hypothesis and internship goals

e ERVII-5 and ERVII-3 families could be still active in small ruminant
regarding the arguments of this study .

* Collect evidences of ERVII-5 and ERVII-3 are expressed 1n ....

= Targeted approch



TE mapping difficulties

. . How tools treat multimap reads ?
Difterents ways of TE mapping
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Test samples choice for test

Ovis Aries (PRINA1017964 , PRJEB19199) Capra Hircus (PRJEB23196)

Uterus X 2 (PRINA1017964 ); (Uterus, Uterine horn, Ovary, Fallopian tube) X 1;
Lung X2 (PRJEB19199); Liver X 2;
Spleen X 2 (PRJEB19199); Spleen X 3;

Liver X2 (PRJEB19199) Testis X 3;



Dev-stage samples choice

Ovis Aries () Capra Hircus ()

blastocyst X 3 (PRINA1126096); blastocyst X 3 (PRINA532617, PRINA543590);
Embryo_2C X 3 (PRINA1126096); Embryo_2C X 3 (PRINA532617, PRINA543590);
Embryo_4C X 3 (PRINA1126096); Embryo_4C X 3 (PRINA532617, PRINA543590);
Embryo_8C X 3 (PRINA1126096); Embryo_8C X 3 (PRINA532617, PRINA543590);
Embryo_16C X 3 (PRINA1126096); Embryo _16C X 3 (PRINA532617, PRINA543590);

Conceptus_D12 X 4 (PRINA343223);

Conceptus_D14 X 4 (PRINA343223);
Conceptus_D14 X 4 (PRINA343223);
Conceptus_D16 X 4 (PRINA343223);

Conceptus D20 X 4 (PRINA343223)



@ ERV_TE_mapping

Pipeline

@ oo

Samples.fastq.gz

ERV_TE_seq.idexed

(D Sample_ERV_TE.sam ERV_TE_seq.fasta

Rosette_file

Bowtie2
(alignment)

[ Sample_ERV_TE.sam ]

TEcount (by_variable)

[ Families_count_table_.txt ]

@ DE_analysis

Formula

Sample_name

@Families_count_table_.txt

TE_diff

N

DE_TABLES | |

FIGURES |




log10(Nombre de copies)
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ERV1 copies count in Ovis aries

Nombres de copies par famille de ERV1 (echelle log)
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Results
ERVK copies count in Ovis aries

Nombres de copies par famille de ERVK (echelle log)
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Results
ERV1 normalized count in

Abondance normalisée par copie par famille ERV1
selon le tissu ( (02)réplicats biologiques)

Comptage normalisé (par copie)
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Comptage normalisé (par copie)

Results
Visualization of ERVK normalized count

Abondance normalisée par copie par famille ERVK
selon le tissu ((02) réplicats biologiques)
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Dev-stage sample choice

* Echantillonsissus des 4 projets selectionnés sur SRA DB:
o PRINA1126096 et PRINA343223 pour Ovis aries.

o PRIJNA532617 et PRINA543590 pour Capra hircus.



Embryo chronologic development in mammals
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PRINA1126096: Abnormals samples

early blastocyst:
total 48G

p.out
-rw-r-—-r—— 1 tfo eni 0 . 15:26 SRR29471657 aln.sam
-rw-r-——-r—— 1 tfo en] | 7 . 18:18 SRR E“J'E:E_aln.ﬂam
~IW-I—-T—— : j :
—I'W-r——-Ir—-

-rw-r--r——- 1 tfoussen] D . 11:24 SRR29471659 aln.sam

Expand blastocyst:

total ETG

e 1 tfoussen; 5| 55K 10 juil. nohup.out
-rw-r--r—— 1 tfo enl 0| 23G 10 juil.

—rw-r--1-—— 1 tfo en] D 5 10 juil. 23:56 SRR294"
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Comptages (log10)

PRJNA1126096: TEcount raw count

Comptages des ERV normalisés et top 10 génes stables
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PRINA1126096: ERV expression proportion in Ovis aries

Proportion d'expression totale : familles I-* et II-* vs autres

groupe
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Comptage expression

PRINA1126096: genes with stable expression in
blastocyst and embryo

Expr. des top 10 génes stables par stade (1 facet=1 stade)
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PC1: 7.397% of variance
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PRIJINA1126096: PCA Quality Control
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PRIJNA1126096: DE of ERV families (I-7, 1-9, 1I-3, 11-5)

Expression différentielle des familles sélectionnées

log2(Fold Change)
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PRINA343223



Comptages (log10)

PRINA343223: Quality control at TEcount level

Comptages des ERV normalisés et top 10 genes stables

le+05- * ‘

le+03- “ ‘*

o f : o
) ﬁ 3 A*i’ik 4
»

le-01 -

D © A 2 Q
N\S\%&,é\vb'g,\g\oo ’8‘\\6\/ %,LQO’ vﬁ?\q} Oc,ga:l’ :’ﬁ&\’ /_I,Q‘oo ,\/62’?- g \,\9 \’\,\’ \:\:1, \j\?’ \xb‘ NN N S AN N & N4 \n’ \\b
VD VT o Q@@Q‘;“
oY
O

Famille

Stade ® c 12 A c 14 WM c_16 |+ c_20



PRINA343223: ERV expression proportion in Ovis
aries

Proportion d'expression totale : familles |I-* et II-* vs autres

groupe
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Comptage expression
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PCI: 25.866% of variance

PRINA343223: PCA Quality Control
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PRINA343223: Differential Expression Analysis
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log2(Fold Change)

PRIJNA343223: DE of ERV families (I-7, 1-9, 11-3, 11-5)

Expression différentielle des familles sélectionnées
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