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Cneuunduyeckmne onsa otaenbHbIX IMHUA OTKNOHeHNA oT QCK

KOHTDON4Y

Hackonbko TNCK noxoxun Ha OCK?
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OnuwuTe ctparermio nedveHus naumerHta ot BUY c ncnonssosaHnem UMNC kneTok.
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for the discovery that mature cells can be reprogrammed to become
pluripotent
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OTnn4yaeTtcsa N Habop reHoB B pasnUYHbIX KNeTkax opraHmama?
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Npoeto nepeHoca ssapa aMbproHanbHOM KNETKU B SHYKNENPOBAHHYIO
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«pesa [I>xoHa cTaTb y4eHbIM NPOCTO
CMEXOTBOPHA; eCrii OH HE MOXET
YCBOUTb MPOCTbIX ODNONOrM4YeCcKnx
JoaKTOB OH HE CMOXET CTaTb
cneuuannucTom; ato byaet becronie3Has
TpaTta BPEMEHU N ANl HErO W Anst ero
pykoBoauTtenemn»
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An update: Reproductive handmade cloning of water buffalo
(Bubalus bubalis)
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BakHa cTaaua oouunta

Extraction of condensed chromosomes permits full range of development in clones
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Table 2. Reported maximum lifespans of cloned animals

Species  Breed Typical life Reported maximum Reference
expectancy of lifespan of cloned animals,
species/breed, years years

Goat Dairy goats 15 *15 [Gavin, pers.
commun.; 54]

Cattle Jersey 15 11.8 oldest dairy SCNT cow, 2011  [55]

Simmental Fleckvieh 14.4 “Lara 8” (euthanized due to [Brem, unpubl.]
project end)

Dog Afghan hound 10-12 >10 [44]

Sheep Finn Dorset <10 9 [53]

Mouse C57/BL6, DBA/2, 2-3 3 [13]
129/Sv

Cat 15 10 (in 2011) [56]

Pig Large, white, 15-17 6 [57]

Gottingen, Yucatan

We report here the typical life expectancy as reported (often compared to control animals) in the respective
reference; or in [58] (cattle, cat) and [59] (pig). For maximum lifespans, see [18] and references therein.

Aging of Cloned Animals: A Mini-Review Jorg Patrick Burgstaller Gottfried Brem



Table 1. Telomere length of cloned animals (see also Table S2 for details)

Species Relative telomere Studies, Cloned animals, Cloned animals
length compared to n n with normal
control animals telomeres, %

Cattle Normal/longer 5 42 64.6
Shorter 3 23

Pig Normal/longer 3 32 69.6
Shorter 2 14

Sheep Normal/longer 3 6 6, TA
Shorter 3 10

Goat Normal/longer 2 8 364
Shorter 3 12

Mouse Normal/longer 2 535 100.0
Shorter No No

Wolf Normal/longer No No 0.0
Shorter 2 5

Dog Normal/longer 2 2 100.0
Shorter No No

Aging of Cloned Animals: A Mini-Review Jorg Patrick Burgstaller Gottfried Brem



KrnoHnpoBaHne o4yeHb HEe 3PP EKTUBHO

[onnn Obina eanHCTBEHHBLIM POAMBLLUUMCSA KITOHOM U3 277 PEKOHCTPYUPOBAHHbLIX

SMOpPUOHOB

[axe B HaWwu aHU 3 PEKTUBHOCTL KNnoHMpoBaHua 1-5 %
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Journal of Reproduction and Development, Vol. 55, No. 5, 2009
—Full Paper—

Sex-Reversed Somatic Cell Cloning in the Mouse

Kimiko INOUE'?, Narumi OGONUKI"V, Kazuyuki MEKADA", Atsushi YOSHIKIV,
Takashi SADO? and Atsuo OGURA'"2%
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Fig. 1. a.b) Gross appearance (a) and external genitalia (b) of a female mouse and a male mouse cloned from Sertoli cells. ¢) Offspring (arrow) born
from the female cloned mouse. The fertility of the female clone was confirmed by pregnancy and birth of normal offspring.
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Sex-Reversed Somatic Cell Cloning in the Mouse
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Bo3MOXXHble MPUYMHBI BO3HUKHOBEHUSI HAPYLLUEHWUI NMPU KIOHMPOBaHUM

Dude, mitosis starts in five minutes...
| can't believe you're not condensed yet,
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OuHamuka metunupoBanmsa JHK B paHHeM ambprnoHanbHOM
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OpaHa 13 BO3MOXHbIX NPUNYNH HapyLleHUA pa3BUTUA KITOHNPOBAHHbLIX XKUBOTHbDbIX
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Ha cerogHAWHNM geHb KNnoHnpoBaHo 14 (Unu 4yTb
bonee) BMOOB MAeKoNUTaKLWLNX




Taeyoung Shin et al.
A cat cloned by nuclear transplantation.
Nature 2002, v.415, 723 '
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KnoHnpoBaHune 4yenoBeka

TepaneBTUYECKOE KITOHNPOBAHME — KITOHMPOBAaHME C LieNbio

nonydeHusa nuHun AC knetok (NtES cells)

Nuclear transfer
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TepaI'IeBTI/I‘-IeCKOe KITOHNpoBaHUme — naearibHo
noaxoauT Angd rnnedeHnd HacCleaCrBEHHDbIX

MUTOXOHOpPWanbHbIX 3aboneBaHnm



[Tpobnembl TEXHONOIMMM
TepaneBTUYECKOro KNOHUpOBaHUSA

[1o cux nop He 6bIN10 oNy6rMKoBaHO HU
OLHOr0 YCrewHoro aKkcnepmMMmeHTa no
nonydeHuto ntES kneTtok Yenoeeka

McTouHUK ooumnToB (raoe ux 6paTtb?)

C Kakoro MoMeHTa aMbpPUOH SBMNAETCH
4enoBeEKOM?

Hackonbko ctadbunbHbl NTnHUK NtES kneTtok



Woo Suk Hwang B 2004 n 2005 rogax coofbLwun o ycnewHoM TepaneBTU4eCckom
KITOHMPOBaHNM YenoBeKa




PaccrnenoBaHue rnokasano, Yto pesyrisraTbl Obin
cdranbcnuumpoBaHbl!
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LLyxpat Mutanunos BnepBble OCYyLWEeCTBUN TepaneBTU4ecKoe
KITOHUpOBaHWe YenoBeka

Human Embryonic Stem Cells Derived
by Somatic Cell Nuclear Transfer
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carryover
mutant mtDNA
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Spindle 7l
transfer A
H oD
100% mutant mtDNA
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% mutant miDNA

Figure 1. Mitochondrial replacement in human oocytes by spindle transfer and subsequent reversal to the maternal mtDNA in ESCs.

Mitochondrial replacement by spindle transfer isolates and transfers a meiotic spindle apparatus with the chromosomes from an unfertilized maternal oocyte into a donor
oocyte cytoplasm containing healthy mtDNA. Blue and orange dots depict normal and mutant mtDNA, respectively. Replacement is not absolute and results in a small
(less than 1%) carryover of mutant mtDMA from the maternal oocyte, After fertilization, preimplantation embryo development, or expanded culture of ESCs, the proportion of
carryover mtDNA may increase resulting in complete reversal to the mutant maternal mtDNA.



Ovarian bottleneck Postfertilization bottleneck

Active selection *
On mtDNA level «

Passive selection =
On cellular level =

Mature oocytes Mature oocyte Embryo

PGC

50%

SEMBD

@ Mutant mtDNA B ; ) & Replication competent mtDNA
@ Healthy mtDNA = @@ @ Replication incompatant mtDNA

Figure 2. Model of the post-fertilization mtDNA bottle neck.

During the first ovarian bottleneck, individual mature oocytes may acquire various heteroplasmy levels of mtDNA mutation. These mutation levels in oocytes may change
again after fertilization during subsequent embryonic development resulting in a dramatic increase in mutant mtDNA levels in offSpring. This rapid shift in mtDNA
heteroplasmy is likely due to preferential replication of a small selected population of mtDNAs in mature oocytes. Thevast majority of mtDNA molecules (39%) in an aocyte are
not replicated and will be lost du ring subsequent embryon ic development. Similarly, paternal, sperm mtDNA introduced during fertilization will be passively lost due to lackof
replication. Replication-competent mtDNA(1%)is likely marked epigenetically by the time of oocyte maturation and co<localized within perinuclear compartment in human
oocytes. PGC: primordial germ cell. Blue, orange, and green dots represent normal, mutant, and sperm mtDNA, respectively. Star-marked red dots depict replication-
competent mtDNA.



KnoHnpoBaHne Mmbillen N3 TepmMmnHanbHO AnddepeHUNPOBaHHbIX KIETOK —

CEHCOPHbIX 0OOHATENbHBIX HEMPOHOB
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KnoHnpoBaHue Mbillen N3 TepMmnHanbHo AuddepeHLNpPOBaHHbIX KIETOK —
CEHCOpPHbIX 00OHATENbHbLIX HEMPOHOB
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KnoHnpoBaHue cemBana
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YcneluHoe knoHuposaHune Mol 16 NeT (!) nponexasLlen B MOPO3UNbHMKE
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YcneluHoe knoHuposaHune Mol 16 NeT (!) nponexasLlen B MOPO3UNbHMKE
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«BockpelueHue» Acydyky

Acydyky — nana 40000 tendar.
30% XMBOTHbIX 3TOWN NOPOAbI Ero
NPSAMbIE NOTOMKMU

MpamMopHas roBsamHa




«Boc:ermeHme» Acydyky

Figure 1. One of Yasufuku’s testicles frozen for 13 years. The
testicle was stored in a —80°C freezer for 10 years and then transferred
to liquid nitrogen for 3 years. (A) Yasufuku’'s frozen testicle. (B) Part of
the caput epididymis (arrow). (C) Spermatic cords that had been cut

into three pieces. Scale bars represent 2 cm.
Aoi-10 1271 /in1irnal none O00ATA4AD ~A001



Acydpykm 2.0

OAauH 13 KNOHOB Nornb BCKOpe nocrie poxaeHnaqa ot r|p06neM C NnNerknMmn
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«South Korean scientist Hwang Woo-Suk and Vasily Vasiliev, vice director of North-Eastern
Federal University of Russia’s Sakha Republic, exchange agreements during a signing
ceremony on joint research at Hwang’s office in Seoul. The research collaboration agreement
will help Russian and S.Korean scientists to recreate a woolly mammoth which last walked the

earth some 10,000 years ago.»
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d Light

4-5 hours
incubation

Probe injection
- Histone H2B-
mCherry

- EGFP-EB1

- Alexa488-anti-
yH2A.X Fab

DAPI

Nuclear transfer
using DAPI(+),
autofluorescence(-)
nuclei

- Mammoth

- Asian elephant

Histone H3

.

Lamin B2

Merge

KLive cell imaging

Spinning disk-
confocal system
- 4-5 min interval
- 2 ym interval in
Z-axis

- x30 or x60
ijective

Activation

Before activation
3 hours imaging
- Histone H2B
incorporation

- Spindle
assembly

)

After activation
~12 hours imaging
- PN-like structure
formation

- Chromosome
dynamics

A




Mammoth muscle tissue
(Approximately 30mg)

Frozen mafﬁhth
Remains (Yuka)

Homogenization of the tissue
In the buffer A using BioMasher

Centrifugation
(900 g for 4 min)

Resuspension of the
precipitates in TE

Centrifugation
(400 g for 4 min)

Resuspension of the
precipitates in CZB medium
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Method

Genome-wide nucleosome map and cytosine
methylation levels of an ancient human genome

Jakob Skou Pedersen,’'*'* Eivind Valen,?*'* Amhed M. Vargas Velazquez,*

Brian ). Parker,® Morten Rasmussen,*> Stinus Lindgreen,*® Berit Lilje,>

Desmond |. Tobin,” Theresa K. Kelly,® Sgren Vang,' Robin Andersson,® Peter A. Jones,®
Cindi A. Hoover,” Alexei Tikhonov,'®'! Egor Prokhortchouk,'*'* Edward M. Rubin,’
Albin Sandelin,®> M. Thomas P. Gilbert,* Anders Krogh,** Eske Willerslev,*

and Ludovic Orlando*'?
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My Friend Again

Dog Cloning Services

=

Home

Dog Cloning Cost
My Dog Has Died
My Dog is still alive
Step By Step
Photo Gallery
About my Dogs
Clone Updates

| You are in Grief
My Story

Am I Happy
Links

News

| FAQ

Contact

Dog Clone

The Dog Cloning Company

This site is dedicated to Wolfie and Bubble. Their love changed my life forever

If your Pet Has just died please Click here now before it's too late!

Hello, my name is Peter and | have cloned both of my dogs, Wolfie and Bubble. |
created this website in honor of them and for those of you who, like myself, need accurate
information about dog cloning. The cost to clone a dog is not cheap and | know you may have
many concerns about the entire cloning process, which company can really clone your dog,
and which company is just a middle man. | do not make any money for this site but | do
charge companies to advertise their cell banking services. | then donate 100% of it to an
animal charity of my choice. Why do | do this? Because | love animals with all my heart.
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My Friend Again

Dog Cloning Services

Home
‘ Dog Cloning Cost
My Dog Has Died
| My Dog is still alive
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| Photo Gallery
About my Dogs
Clone Updates
| You are in Grief
| My Story
| Am I Happy
Links
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| FAQ

| Contact

- Dog Clone

Your Dog has just Died and you want to save his cells for Cloning
Important! Please read below and act now!

If your dog has just passed then you must act quickly as in right now! There is a 5 day window
to successfully extract good quality cells from your beloved friend before the cells begin to
deteriorate.

This means that once your dog has passed the body will begin to quickly deteriorate and your
chances of extracting quality cells diminishes with every passing day.

Warning!!!
Do not place your dog in the Freezer. If you do there will be zero chance of cloning your dog.
You must wrap your dogs entire body with wet bathing towels and place it in the Refridgerator
to keep it cool. Do this first and then call us right away. Time is of the essence!

You must act now to preserve the cells of your dog. Cloning cannot be done with just DNA,
Blood, Skin, Hair, Teeth, Etc. Cloning can only be done with live tissue taken from your dog
immediately after death. After your dog dies, the deteriation of your dogs live tissue will begin.
After 5 days it is too late. There will be no way to clone your dog. You'll need to call us right
away and we'll will send you a biopsy kit. Give us a call at 608-345-1321 and we'll will ship- a
biopsy kit directly to your veterinarian complete with instructions for the doctor to follow. The
Biopsy kit is a Styrofoam box with ice packs and vials to store your pets tissues or biopsy
samples when shipping back to us. The vet will extract quality tissue and cells from your dogs
body. The Vet will than place your pets biopsy samples in the container and ship it back via
next day air to our storage facility. Once there we will will culture the cells from the sample
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