Acquire advanced expertise on the new high throughput sequencing technologies available :

-Comparative potentials of technologies -Identification of combinations of technologies to be implemented according to the objectives

… in four axes:

- 

Charolais reference vs ARS reference

Dgenies Dot-Plot of HiFi Final assembly against Bos taurus reference ARS-UCD1.2 RepeatMasker / RepeatModeler representation of HiFi assembly and ONT assembly.

The additionnal information in the HiFi assembly is mainly complex duplications.

Phased assembly

A diploid assembly is an assembly in which the maternal and paternal haplotypes are separated to create 2 sets of chromosomes.

Different methods exist to create a diploid assembly:

-1 Method using distant connection to separate haplotypes: Hi-C -1 Method resolving haplotype based on parental K-mers: Yak

Phased assembly ARS-UCD1.2 HiFi hifiasm parent hap1

HiFi hifiasm parent hap2

HiFi hifiasm Hi-C hap1 Hi-C separation is less efficient than parental separation but works fine on a contig level.

Assembly production

-Sus scrofa :

-5 CLR assemblies -4 HiFi assemblies -Bos Taurus :

-6 ONT assemblies -9 CLR assemblies -154 CLR assemblies for variant -5 HiFi phased assemblies -Capra Hircus :

-7 CLR assemblies -1 HiFi phased assembly -Ovis aries :

-10 CLR assemblies -1 HiFi phased assembly -Coturnix Japonica :

-1 HiFi assembly -1 ONT assembly -Zea_Mays :

- 

•

  Axis 1 The Genome. Genome assembly and variant detection -Axis 2 The Epigenome. Studies of epigenetic marks that regulate gene expression -Axis 3 The Metagenomes. In-depth knowledge of communities -Axis 4 Data Management. High molecular weight DNA extraction and evolution of the IT infrastructure Submitted by USDA Ars on April 2018 • Line-bred Hereford cow who was selected for her high level of inbreeding. https://forgemia.inra.fr/seqoccin/ Long reads assemblies from ONT and CLR PacBio data 10X Chromium assembly Phased assembly with HiFi and parental illumina reads Phased assembly with HiFi and Hi-C data

  25 HiFi assemblies 229 High quality assemblies generated  Improvement of the Bos taurus genome  One high quality consensus genome GCA_947034695.1 significantly larger than ARS-UCD1.2 - Two haplotyped trio haplotyped trio high quality reference genome  Contribution to the bovine pangenome for the Charolais breed  Production of whole genome LONG READ sequences for ~150 animals corresponding to several breeds  Study structural variations at the whole genome level  Construction of several genome assemblies (corresponding to several breeds)  study the pangenome  Production of both long and short reads for several trios  Construction of genome references using long read data  Construction of haplotype graphs using the trio-binning approach  Construct several breed specific haplotype graphs

  

  

  

  

  

  

  

  

HiFi hifiasm Hi-C hap2

  

	Data type	CLR	CCS + Trio	CCS + Trio	CCS + Hi-C	CCS + Hi-C
	Quantity	80X	40X	40X	40X + 28X	40X + 28X
	Number of contigs	3 077	2 871	2 300	2 685	2 136
	Total size	2 700 000 000	3 156 028 877	3 113 483 345	3 0177 978 241	3 184 033 110
	N50 contigs length	12 000 000	71 619 842	69 165 538	80 106 842	71 644 334
	BUSCO	C:95.8%	C:95.8%	C:95.3%	C:95.8%	C:95.7%
	Phasing ratio	*	97.3%	96.7%	62.6%	60.5%
	Contigs phasing ratio	*	97.5%	96.9%	84.6%	85.6%

Data paper accepted

Thanks !

https://entrepot.recherche.data.gouv.fr/dataverse/seqoccin https://github.com/GeTPlaGe/SeqOccIn https://www.ebi.ac.uk/ena/browser/view/PRJEB60075