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of domestication in Old

World camelids




Camels of the World

- The Camelid
- family originated
~ here during the

Eocene.
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Old World Camels (Camelini)

dromedary

(13 2
C. dromedarius DROM

~3 kya

Bactrian camel “DC”
C. bactrianus ~5-6 kya

Wild Camel

14 2
C. ferus wC

Million Years




Why Camels?

Agricultural

Not a camel product!

Conservation Evolutionary
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Why Camels?
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Project Aims:
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Camel Genome Resequencing

25
genomes

e 2 x100 PE reads, ~500
bp insert size
o 1 Lane per individual
x ~15X coverage
o DROM

= 3 lanes 2 x 100
= 5kb insert MP library







GATK Analysis Pipeline

Calling Variants with the GATK 1
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Dromedary Genome
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w Dromedary Genome
‘ O

Dromedary Genome: k=64, Error-corrected Reads

Number of scaffolds (>500 bp) 37, 752

Total length 2.06 Gb
N50 1.48 Mb
Gaps 150,386
Total gap length 53.4 Mb
Error-free bases 91.8 %
CEGMA 908.4% CEGS (100% partial)

Abyss 1.3.6 : Simpson et al. 2009
Reapr 1.0.17 : Hunt et al. 2013




Dromedary Genetics




\ﬁ;ﬁ Dromedary Genetics i”

1160 dromedaries, 16 countries; mtDNA 862 bp, 17 microsats
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Demographic History

Effective population size (x104)

10°

Years (g=5, me2.5x10%)




Demographic History

O

17 microsatellites, ~1000 dromedaries
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Demographic History

O

17 microsatellites, ~1000 dromedaries

o o | current
> S @ |
‘0
C o o
L o7 Q
&)
1
S 3 N
1
1.
-
S N B 3
o ph b
1
3 S = . -
T T T T T T T T T T T T T T
0 1 2 3 4 5 6 0 1 2 3 4 5 6
Time before present (log10) Ne (log10)




Demographic History

Effective population size (x104)

10°

Years (g=5, me2.5x10%)




Demographic History

Time of Bottleneck

Effective population size (x104)

10°

Years (g=5, m=2.5x10™%)




Demographic History
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Wild and Domestic
Bactrian Camels




3 Species ML Tree
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10 permutations of 20K SNPs
(40 Longest Scaffolds)
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Two-humped Camels: SNPs

O

Variations

cn 2 BB88 A S8y

Intergenic Up 5UTR Exon Donor Intron Actépmr Exon



Two-humped Camels: SNPs

e SNPs with Z-score > 3
O ~34,000 SNPs (0.13% coding)

o dn/ds = 1.7
UMODL1 olfaction
TBC1D8B Vesicle biogenesis, calcium ion binding
ANO9g Trans-membrane calcium ion transport
TSHZ3 Chromatin/DNA binding zinc finger

LOC102523665 ATP-dependent RNA helicase




Camel Admixture
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DROM
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In progress:
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10 permutations of 20K SNPs
(40 Longest Scaffolds)

—— DROM

- — DC
— WC

I I I I
000S 000v¥ 000¢ 000¢ 000T

(8N) 8z1s uone|ndod annday3

1000

800

600

400

200

Generations in the Past




Years (g=5, m=2.5x10°%)
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Dromedary Genetics
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Wild/Domestic Bactrian Genetics
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Silbermayr & Burger 2012; Ji et al. 2009; Silbermayr et al. 2010



Wild Bactrian Genome Sequence

Large scaffolds (>1,000bp)

No. of large scaffolds

Largest length

Bases in large scaffolds
N50 scaffold length
N50 scaffold index
NSO scaffold length
NSO scaffold index

GC content (%)
N rate (%)

13,544
15,735,958
2,010,007,732
2,005,940
274
341,009
1,169
41.28
118

Contigs (=200 bp)

No. of large contigs
Largest length
Base in large contigs
N50 contig length
N50 contig index
NS9O contig length
NS9O contig index
GC content
N rate

73,065
853,441
1,985,490,767
85,292
6,136
15,299
26,984
41.28
0

Log (odds ratio) il
1.8 25

Jirimutu et al. 2012




Goals

Natural
selection/adaptation

——  Artificial selection
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Applied research on
— economically
valuable traits




