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MNopoTtpsn NcoobpasHble - Caniformia
Cemenctso lcoBble -Canidae,
Poa Bonku - Lupus

Bua Cepbin Bonk — Canis lupus

Cobaka aoMalLHss
- Canis lupus familiaris






Distribution of Extant and Recently Extinct Mammal Species across Orders

(basad an Wilson and Readar, 2005: 5,416 spp. total) .
IpeizyHel Mammal Species of the World

M Rodentia (2005) 2277 eupgoB
M Chiroptera PyKOHpLINLIE
Soricomorpha  3emnepoikoobpasHbie
H Primates Mpumatsbl (bonee 400 engoe)
M Carnivora Xuuwneie 11 cemeicrs okono 270 BUA0E
“Artiodactyla MNapHOKONbITHLIE OK. 220 BUO0B
M Diprotodantia JBype3lunoBble cymuatele oK. 120 BuooB
W Lagomarpha 3aiueobpa3zHblie okono
M Didelphimorphia Cymuartbie
Cetacea Kutoobpa3ubie (okono 30 Bugos)

Dasyuromorphia XuuHble cymyatbie
Afrosoricida A¢pocopuumgbl
Erinaceomorpha ExeobGpazHbie (23 euga)

Cingulata BpoHeHoCLbI
I ParamelemaorphiabanguryTel (Cymuateie Bapoyum)
Scandentia Tynaiiu (20 Bugos)

M Perissodactyla  HenapHokonbITHbIe (17 BMAOB)
M Macroscelidea  [peINYHYHKOBLIE
M Filosa HenonHozybwie
Fholidota Nanronuub! (Awepol, 8 supos)
¥ Paucituberculata LleHonectbl (6 BMO0B)
M Monotremata OpgHonpoxofgHele (Adyexknagywme)

M Sirenia CupeHsl (5 BugoB)

W Hyracoidea JOomaHoesie (4 Buga)

M Proboscidea XoboTHbIE

M Dermoptera LWepcTokpeinel (Karyavsl, 2 Buga)

M Notoryctermnorphia Cymuatble KpoTel (2 Buga)
M Microbiotharia  CoHeBugHble ONOCCYMBbI
B Tubulidentata TpyOro3yDbIE
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Canis familiaris
(Domestic Dog)
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A. Graphodatsky, V. Beklemisheva and F.Yang (unpublished)
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SFulip+9, 3+15, &+100, 1inw (2)

N

Cats, 2n=38 — Felidae
. . Prionodon® —— Prionodontidae
Flgure Fi 1;; - AFuCE+11 Tp+1 0,347, 6p+200,1Fi (6), 3lnv (1g,12,16) CCR. 2n=40 Hyaenidae ;p
(7) SFU (143,17+8,15+70 20410, Tpetp) [ FHA, 2n=3b ]Herpestidae =
i (9) HPA, 2n=38 O
Ancestral 2Fu (1p+15, T+ 7o) FFO, 2n=42 —— Eupleridae =
Camivora 1Fu (5+20) | : FHE, 2n=42 3
Karyotype L 1T PLA, 2n=44 Viverridae Q)
i 4Fu (17+8 1p+15, 20+9, 19+13) 2
ACK, 2n=42 2P (8415, 10+18) YIN, 2n=36
: MEI*, 2n=38 — Mandiniidae _/
MWAZp+C2), 2 =40 fissions of ACHK chr. _ Canids, 2r=34.78 — Canidae
(B1), 3[A1q), FUCA+14p pre4, 1Fi (140) ST 20, 30,1001 30 SGR, 2n=60 n ot
12Fi, 5 Fu 2Fu [1p+18, Jg+(12+16P)] CLE 2n=d4F ephitidse
4(B2) 5(B3), mmn T MMA, MME, 2n=50
B(B4), T(A3), Martes 28 MFO.2n=38
UFIG)  WFL, 2n=40
B{C1q), BlAZq), 3Fy —ood MEY, 2n=38
tustelinae 1Fi(2g-12)
TC 1), 11D, o [BaE, WP, 2n=40
(C1p)11(D2) v (4, 8, 10 1Fi (2) giﬂi Lod MAL | 2n=44 '®)
12{D11,13(03), Mustela _|1Fu(11+1BJ,AddMNI e Mustelidae Q)
2Fi(8-15,10-18) | BFu, 3nv (3,2, 8) WL 2n=30 b |
14(D4),15(A1 ! =
iDax15lAlp), i Melinae | ho ] MO, Zn=38 E)h
1B(E1), 17(F 1), (5415 _ L QLB e, 2n=44 3
A0+18] | Lutrinae Otters™ 3
T8(F219(E2), P 7 o
———— PLOZ2n=38 :
20(E3), X | BAS 2138 Praocyonidae
1Fu (5+20), 4 Inwi1p-g, 2. B. 8+15) AFU,I2n=36 ~ e
. ] Sea liong™ —— Otariidae
Fi, fisgion g5 :
Fu, fussion 4,?@413 TR WWalrus e Oduhgmdae
Inw, inversion : . Py, 2n=32 —— Phaocidae
Add, additional heterachromatic arms 16Fu, Tinv(3) AME, 2n=42
16Fi, 11nw(19 ) s 5 _
2Fi (35) L i) TOR, 2n=52 Ursidae
2Fu (17+20,1p+16p) HMA, 2n=74

Nie et al, Hidden intrachromosomal
rearrangements in carnivores revealed by dog
chromosome-specific probes. Heredity, 2011




KoHpan 3axapuac J1épeHy,
naypeat HobGenesckor npemum no cmaunonormn n meguumHe 1973, coBmecTHo ¢ Kapnom ¢oH
®puwem n Hukonacom TuHGepreHom).

T
2%

Yapn3 Po6epT JAPBUH (12 despans 1800 —
19 anpens 1882) — aHIMWNCKUIA HaTypanucT U NyTELLEeCTBEHHUKA,
aBTop «[1poncxoxaeHne BUAOBY




Transmissable Dog Cancer Genome [ | ﬂfZ

Reveals the Origin and History of ‘ P
an Ancient Cell Lineage o e} Oub.

Elizabeth P. Murchison,™**+ David C. Wedge,"* Ludmil B. Alexandrov,* Beiyuan Fu,® 4 “

Inigo Martincorena,” Zemin Ning," Jose M. C. Tubio," Emma 1. Werner,® Jan Allen,’ * ‘
Andrigo Barboza De Nardi,* Edward M. Donelan,” Gabriele Marino,” Ariberto Fassati,® - g
Peter ]. Campbell,* Fengtang Yang," Austin Burt,’ Robin A. Weiss,® Michael R. Strattont 'S

Canine transmissible venereal tumor (CTVT) is the oldest known somatic cell lineage. It is a
transmissible cancer that propagates naturally in dogs. We sequenced the genomes of two

CTVT tumors and found that CTVT has acquired 1.9 million somatic substitution mutations and
bears evidence of exposure to ultraviolet light. CTVT is remarkably stable and lacks subclonal
heterogeneity despite thousands of rearrangements, copy-number changes, and retrotransposon
insertions. More than 10,000 genes carry nonsynonymous variants, and 646 genes have been lost.
CTVT first arose in a dog with low genomic heterozygosity that may have lived about 11,000 years
ago. The cancer spawned by this individual dispersed across continents about 500 years ago.

MeTadasHble XpoMOocoMbl HopManbHow cobaku (cneea) u TBC (cnpasa): onpeaeneHune
KapuoTuna MeToAoM chriyopecLeHTHON rmbpuamnsaunn. XopoLlo BugHa maccoas
peopraHmsaums xpomocoM TBC no cpaBHeHUto ¢ cobaubmMmMm, XOTS OCTaeTcs MHOro
aHanorM4HbIX y4acTkoB. PUcyHOk 13 obcyxgaemoit ctatbu B Science
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apese, yyYeHble
cpaBHUNn 23782
nonMmMopdHbIX NOKyca,
N3BECTHbIX y 86
pasfiMyHbIX NOpPoA
cobak, BOfKOB 1
KOWMOTOB, C ABYMS
BapuaHTamu TBC.
Hanbonee ctapble
nopoabl 3aKOHOMEPHO
oKasanucb cambiMu
onusknmmn Kk TBC.
lMokasaH obnunk
npeacTaBuTenen aTmnx
nopoa (CHU3y BBepX):
akuTa, Yyay-yay, AuHro,
wapnen,
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OPEN @ ACCESS Freely avallable online @PLQS |n-NE

Ancient DNA Analysis Affirms the Canid from Altai as
a Primitive Dog

Anna 5. Druzhkova'”, Olaf Thalmann®®, Vladimir A. Trifonov'*, Jennifer A. Leonard?,

Nadezhda V. Vorobieva', Nikolai D. Ovedov®, Alexander S. Graphodatsky', Robert K. Wayne®
1 Department of Genomic Diversity and Evalution, Institute of Molecular and Cellular Biology, Siberian Branch of the Russian Acadery of Sciences, Movosibirsk, Fussia,
2 Division of Genetics and Physiology, Department of Bislogy, University of Turku, Turkw, Finland, 3 Conservation and Evolutionary Genetics Group, Estacidn Bioldgica de

Donana ([Consejo Superior de Investigaciones Clentificas), Seville, Spain, & Institute of Archaeclogy and Ethnography, Siberian Branch of the Russlan Academy of Sclences,
Movasibirsk, Russia, 5 Department of Ecology and Evolutionary Biology, University of Californda, Los Angeles, California, United States of America

nePgOBHTHa ﬂ COEa Ka .remains controversial, with genetic data indicating a separation between modern dogs and

1e. However, only a few dog-like fossils are found prior to the Last Glacial Maximum, and it is

lo) o wy domestication predates the beginning of agriculture about 10,000 years ago. In order to

Ebl,la ”PMP&qua uea Be KoM 1ship of one of the oldest dogs, we have isclated ancient DNA -~ the raranths doccsdbad
o stocene dog from Altai and analysed 413 nucleotides of the mitc

34 Tble. AeT Hasaﬂ‘ jue haplotype of the Altai dog is more closely related to mode
: ntemporary wolves. Further genetic analyses of ancient canids r

Trifoenov VA, Leonard JA, Vorobieva NV, et al (2013) Ancient DNA Analysis Affire
MAournaloone D057 754
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Complete Mitochondrial Genomes of
Ancient Canids Suggest a European
Origin of Domestic Dogs

0. Thalmann,** B. Shapiro,® P. Cui,? V. ]J. Schuenemann,* 5. K. Sawyer,® D. L. Greenfield,®
M. B. Germonpré,® M. V. Sablin,” F. Lopez-Giraldez,® X. Domingo-Roura,’t H. Napierala,'®
H-P. Uerpmann,® D. M. Loponte,’* A. A. Acosta,'® L. Giemsch,’**® R. W. Schmitz,*?

B. Worthington,** J. E. Buikstra,*® A. Druzhkova,® A. S. Graphodatsky,’® N. D. Ovodov,*”

N. Wahlberg,* A. H. Freedman,’® R. M. Schweizer,” K.-P. Koepfli,*® ]. A. Leonard,*® M. Meyer,’
]. Krause,* S. Paabo,> R. E. Green,*? R. K. Wayne®*

The geographic and temporal origins of the domestic dog remain controversial, as genetic data suggest 2
domestication process in East Asia beginning 15,000 years ago, whereas the oldest doglike fossils are
found in Europe and Siberia and date to >30,000 years ago. We analyzed the mitochondrial genomes
of 18 prehistoric canids from Eurasia and the New World, along with a com prehensive panel of modem
dogs and wolves. The mitochondrial genomes of all modern dogs are phylogenetically most closely related
to either ancient or modern canids of Europe. Molecular dating suggests an onset of domestication
there 18,800 to 32,100 years ago. These findings imply that domestic dogs are the culmination of a
process that initiated with European hunter-gatherers and the canids with whom they interacted.
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Jamthund (Swedish Elkhound)

Norwegian Elkhound is one of
the ancient Northern Spitz-type
breed of dog and is the
National Dog of Norway.




% NIH NEWS ADVISORY

Mational Institutes of Health

Mational Human Genome Research Institute

Dog Genome Assembled
Canine Genome Now Available to Research Community Worldwide

':@‘- PLos | GEMETICS

OPEN @ ACCESS Freely available online

Genome Sequencing Highlights the Dynamic Early
History of Dogs

Adam H. Freedman’, llan Gronau?, Rena M. Schweizer', Diego Ortega-Del Vecchyo', Eunjung Han',
Pedro M. Silva®, Marco Galaverni®, Zhenxin Fan®, Peter Marx®, Belen Lorente-Galdos’, Holly Beale®,
Oscar Ramirez’, Farhad Hormozdiari®, Can Alkan'®, Carles Vila'', Kevin Squire'?, Eli Geffen'?,

Josip Kusak'®, Adam R. Boyko'*, Heidi G. Parker®, Clarence Lee'%, Vasisht Tadigotla'é, Adam Siepel®,
Carlos D. Bustamante'”, Timothy T. Harkins'®, Stanley F. Nelson'?, Elaine A. Ostrander®, Tomas Marques-
Bonet™'®, Robert K. Wayne'*, John Novembre'™

1 Nenarment of Frolame and Fenlutinnare Rinlnow. Linkversine of Califimia | os Anoslas | ns Anasles. Califarmia Linited States of America 2 Nenarment of Rinlanical

Share EM

BETHESDA, Md., Wed., July 14, 2004 - The first draft of the dog genome sequence has been deposited into free public
databases for use by biomedical and veterinary researchers around the globe, the National Human Genome Research
Institute (MHGRI), one of the National Institutes of Health (NIH), announced today.

Ateam led by Kerstin Lindblad-Toh, Ph.D., of the Broad Institute of MIT and Harvard, Cambridge, Mass., and Agencourt
Bioscience Corp., Beverly, Mass., successfully assembled the genome of the domestic dog (Canis familiaris). The breed of dog
sequenced was the boxer, which was chosen after analyses of 60 dog breeds found it was one of the breeds with the least
amount of variation in its genome and therefore likely to provide the most reliable reference genome sequence.

The initial assembly i1s based on seven-fold coverage of the dog genome. Researchers can access the sequence data
through the following public databases: GenBank (www.ncbi.nih.gov/Genbank) at NIH's National Center for Biotechnology
Information (NCEI); EMBL Bank (www/ebi.ac.uk/index.html) at the European Maolecular Biology Laboratory's Nucleotide
Sequence Database; and the DNA Data Bank of Japan (www.ddbj.nih.ac.jp). The data can also be viewed through the UCSC
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Figure 1. Geographic distrib P gt
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ApaBUNCKNI BOSIK
(Canis lupus arabis)




@ Boxer (BOX)
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Figure 1. Geographic distribution of sampled lineages.
doi:10.1371/journal.pgen.1004016.g001
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Genome Sequencing Highlights Early History of Dogs
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Figure 5. Demographic model of domestication. Divergence times, effective population sizes (N,), and post-divergence gene flow inferred by
G-PhoCS in joint analysis of the Boxer reference genome, and the sequenced genomes of two basal dog breeds, three wolves, and a golden jackal.
The width of each population branch is proportional to inferred population size, and stated ranges of parameter estimates indicate 95% Bayesian
credible intervals. Horizontal gray dashed lines indicate timing of lineage divergences, with associated means in bold, and 95% credible intervals in
parentheses. Migration bands are shown in green with associated values indicating estimates of total migration rates, which equal the probability
that a lineage will migrate through the band during the time period when the two populations co-occur. Panels show parameter estimates for (A) the
population tree best supported by genome-wide sequence divergence (Fig. 4A) (B) a regional domestication model, and (C) a single wolf lineage
origin model in which dogs diverged most recently from the Israeli wolf lineage (similar stardike divergences are found assuming alternative choices
for the single wolf ancestor. Estimated divergence times and effective population sizes are calibrated assuming an average mutation rate of 1x10™%
substitutions per generation and an average generation time of three years. See Text 59 and Table 512 for details.

doi:10.1371/journal.pgen.1004016.g005
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Figure 6. Copy number variation at amylase (AMY28 locus. (A) Copy number variation (CNY) at AMYZE estimated from whole genome
sequence data, showing presence of elevated copy number in Basenji but not in other lineages. Results are based on S0LD data, except for the
Chinese wolf (see Text 56 for supporting results and Text 510 for CHY analyses in an additional 12 dog breeds). (B) gPCR results on TNV state in an
expanded set of wolf and dog lineages. Abbreviations for lineages arec AFG, Afgan Hound; AFR, Africanis; AKI, Akita; BS), Basenji; BE, Beagle; BU,
Bulldog, CAN, Canaan Dog; CU, Chihuahua; CC, Chinese Crested; FC, Flat-coated Retriever; GD, Great Dane; IH, Ibizan Hound; KUV, Kuvasz; MAS,
Mastiff; NG5S, New Guinea Singing Dog; PEK, Pekinese; PHU, Phu Quoc; SAL, Saluki; SAM, Samoyed; SCT, Scottish Terrier; SHA, Shar Pei; 3IH, Siberian
Husky; THD, Thai Dog; TOP, Toy Poodle; DMNG, Dingo; CHW, Chinese wolf; INW, Indian wolf; 15W, lsraeli wolf; ITW, Italian wolf; RUW, Russian wolf; SPW,
Spanish wolf; Y5W, Yellowstone wolf; GLW, Great Lakes wolf.
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