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2,500-3000 individuals left
With very unusual biological and behavioral traits:
• Restricted diet (bamboo).
• Low fecundity rate.
• Controversy about phylogenetic position.
• 2n = 2x = 42 (one pair of sex chromosomes).
• Authors selected a 3-year-old female from Chengdu 

breeding center (China).

WHY THE GIANT PANDA?

A species on the 
edge of extinction
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RESULTS
• 37 PE sequencing libraries were constructed with insert sizes of: 150 

bp, 500 bp, 2 kb, 5 kb and 10 kb.
• 176 Gbp of raw data generated (73-fold genome coverage).
• After cleaning, used 134 Gb for de novo assembly (56-fold genome 

coverage).
• Reads were mapped back onto assembly to assess accuracy and 

coverage (99% of bases had coverage of at least 20x). These data will 
later be used to call SNPs.
• Data freely available on NCBI.



RESULTS – ESTIMATING GENOME SIZE & COMPLEXITY

• Genome size estimated at 2.46 Gb 
(= area under the curve in plot)

• Final assembly is 2.24Gb (ca. 94% 
complete). 



MATERIAL & METHODS
• De novo assembly:

üData QCs.
üIterative de novo assembly approach (using SOAPdenovo):

1. Produce contigs based on small insert-size libraries (<500bp).
2. Used PE information, step by step from the shortest (150 bp) to the longest (10kb) 

insert size to join contigs into scaffolds.
3. Fill small gaps between contigs (mostly repetitive regions) by mapping reads onto 

assembly. 

N50

N50 size of contigs or scaffolds was calculated by ordering all sequences then adding the lengths from longest to shortest 
until the summed length exceeded 50% of the total length of all sequences.



WHAT IS N50?
• N50 is a measure to describe 

the quality of assembled 
genomes that are fragmented 
in contigs/scaffolds of 
different length.

• The N50 is defined as the 
minimum contig/scaffold 
length needed to cover 50% 
of the assembled genome.



WHAT IS N50?
• Half of the genome sequence 

is in contigs/scaffolds larger 
than or equal to the N50 
contig size. 

• Or, that the sum of the 
lengths of all contigs of size 
N50 or longer contain at least 
50 percent of the total 
genome sequence.



WHAT IS N50?
• N50 size of contigs or scaffolds is calculated by: 

I. Ordering all sequences (based on length),
II. Summing the lengths of sequences (starting by the longest) until 

the sum exceeds 50% of the total length of all sequences.

Example with 7 contigs:
Total length contigs = 400 bp,
50% length contigs = 200 bp
à N50 = 60bp



RESULTS

N50 size of contigs or scaffolds was calculated by ordering all sequences then adding the lengths from longest to shortest 
until the summed length exceeded 50% of the total length of all sequences.

N50

Iterative approach improving 
assembly as shown by N50



FEATURES OF THE PANDA GENOME
• Transposable elements: 36%
• Duplicated copies: 1.43% (34.3 Mb)
• Panda genome has low divergence rate (4-5x more 

rearrangements in dog than panda). This might 
have made genome assembly easier!
• High genomic synteny between panda, dog and 

human.

Synteny: conservation of blocks of genes/DNA between two or more sets of chromosomes belonging to different species.



FEATURES OF THE PANDA GENOME
• Gene predictions (based on human 

genome) made with Genscan & Augustus 
inferred respectively 44,428 and 29,238 
gene loci.
• Dynamic evolution of orthologous gene 

clusters suggested greater amount of 
gene contraction than expansion.
• Genes that underwent most expansion 

are associated with receptor activity.

Orthologous genes: Genes diverging after evolution gives rise to different species (i.e. they follow speciation events).



FEATURES OF THE PANDA GENOME
• Panda has all the genes to sustain a carnivorous 

diet.
• There are no genes involved in digesting leaf 

matter. à Panda’s bamboo diet is not dictated by 
its genome, but most likely by its gut microbiome. 
• Loss-of-function of the T1R1 gene (= pseudogene) 

might have prevented the panda from expressing 
a functional umami taste receptor, which may 
partly explain why the panda is primarily 
herbivorous despite being part of a carnivorous 
lineage.

Umami, or savory taste: One of the five basic tastes, which has been described as brothy or meaty and is associated with 
glutamate.



FEATURES OF THE PANDA GENOME
• 2.7Mio of heterozygous SNPs in Panda diploid genome.
• 1.95 times higher than the rate observed in the human genome.

Even if there is very little 
individuals left, high genetic 

diversity is observed.
à This could underpin a 

successful breeding program 



QUESTIONS

•What are the motivations behind undertaking 
this study?



QUESTIONS

• Is there any genomic evidence supporting the 
restricted diet of this species?



QUESTIONS

•What is the main outcome of the SNPs analysis? 
•What does it mean for the conservation of this 
threatened species?


