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AKTY AABHOCTbH NMPOBAEMDbI

e CEPAE4HO-COCYAUCTLIE 3ABOAEBAHMA (CC3) 9BAJIOTCA OCHOBHOMN MPUYMHOIA
CMEPTU BO BCEM MMPE: HU NO KAKOMN APYrOW NPUYUHE EXXETOAHO HE YMUPAET CTOABKO
AOAEN, CkoAbko o1 CC3.

* Mo oueHkAMm, B 2016 roay ot CC3 ymerAO 17,9 MUAAUOHA YEAOBEK, YTO
coCTABUAO 31% BCEX CAYMAEB CMEPTU B MUPE. 85% 3TUX CMEPTEN NMPOU3OLLAO B
PE3YAbTATE CEPAEMHOTO MPUCTYMA U UHCYADTA.



REGULATION OF CELL CYCLE TO STIMULATE ADULT
CARDIOMYOCYTE PROLIFERATION AND CARDIAC
REGENERATION

o Cratbg 2018 roaa
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On this Coronavirus Resource Hub page, curated by members of the Cell
Press editorial team, you'll find policies for submitting papers related to
COVID-19, as well as content about the outbreak as it appears in our
journals.
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" The cell "double checks” the
duplicated chromosomes for
error, making any needed
repairs.

Mitosis

Each of the 46 13}
chromosomes is
duplicated by the

I
\ e are duplicated.

N\

Cellular contents,

excluding the chromosomes,

Cell cycle arrest.
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Human iPS-CMs
Troponin-T PHH3

Control




Fig. 1. Phosphorylation of H3Ser10 in Triticum aestivum: (a-c) mitosis, (d-/) meiosis.

a, Prophase; b, metaphase; ¢, late anaphase; d, prophase |; e, metaphase [; /, telophase |; g, prophase li;
h, metaphase li; /, anaphase Il. Blue coloration indicates chromosomes stained with DAPI; green,
a-tubulin of spindle microtubules; red, phosphorylated H3Ser10. Scale bar 10 um
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Yoshiki Sawa, a professor in Osaka University's cardiovascular surgery unit, holds a news conference Monday in Suita,
Osaka Prefecture, about the world's first transplant of cardiac muscle cells created from induced pluripotent stem cells.
| KYODO







Transplant Surgery Using Heart Muscle
Sheets Made with iPS Cells

{ Collect Blood

-»@ >
See 1A below

Process the Store at Kyoto
iPS Cells University

Separate the heart >
muscle cells at

See 2A below Osaka UﬂiVefSity

=
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Transplant into
patient’s heart while

confirming safety and Manufacture into
effectiveness the shape of sheets

1A: Normal healthy person with type of immune system
unlikely to show a rejection reaction to the implant

2A: Patient with symptoms of serious cardiac insufficiency
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COMATUYECKMUE
KJETKW,
BbIPALLLEHHBLIE
W3 CTBONIOBLIX
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NMepecapgka cepaua

UcTopuuyeckum obsop

[aHHble O NepBbiX YCMNEeLWHbIX MOMbITKaX TPaHCNAaHTaLUN CepALa Y XUBOTHbIX Bbl1n nony4yeHsbl B 1940-x rogax. B
1960-x y>xe B HECKONbKMX LIeHTpax NpoBoaunack cuctemMaTnyeckas paborta no paspabotke MeETOANKM Nepecagkm

cepaua.

B nekabpe 1967 roga Kpuctuan bapHapp nposen
nepByto ycrnewHyr nepecagky cepgua B HOAP B
KenntayHe. PeunnueHtom ctan 54-netHun /iyns
BawkaHckMin, a goHopoMm cTan 25-neTHuu [aHuc
[lepBann, y KOTOpOro nocse gopoXHo-TPaHCNOPTHOro
NPOUCLIECTBUS B NPeLIeCcTBYOWNA AeHb, bbina \
AvarHocTvpoBaHa cMepTb Mo3ra. /lyns BalwkaHCcKum -
MPOXWUN C NepecaxeHHbIM cepauemM 18 aHen u
CKOHYancs n3-3a ABYXCTOPOHHEro BocnaneHnsa nerkux. l'
Op. Kpuctnan bapHapa v /lyns BallkaHCKUMK, NaALMEHT C NepecaxeHHbIM cepauem




MOKA3AHUA AAA NEPECAAKU CEPALLA

* [1EPECALKA CEPOUA — 3TO OlNEPAUUA, NMPOBOAMMAA TYTEM KITACCUYECKOIO BCKPbITUA
FPYOHOW KNETKW UNWU CTEPHOTOMWW, B YCITOBUAX NCKYCCTBEHHOIMO KPOBOOBPALLEEHUA.
OBLLI,EHPI/IHFITA OPTOTOINHAA OMNEPALUUNOHHAA TEXHUKA, KOITOA N3bIMAETCA CEPOLE
PELMNMEHTA 1 HOBOE CEPOLIE JOHOPA YCTAHABIIMBAIOT B TOW XE MO3ULINN.
XUPYPIMYECKUE LIBbl HAKMAOBIBAIOTCA HA YPOBHE BOJIbLUMX KPOBEHOCHbIX COCYOB
(AOPTbI N NEFOYHOWU APTEPI/II/I) 1 NPEACEPOMM. MAKCUMANBHO PA3PELLEHHOE BPEMS
HAXOXOEHNA N3BATOIO JOHOPCKOIO CEPOUA BE3 KPOBOOBPALLEHUA WUITA, TAK
HA3bIBAEMOE BPEMSI MILEMUU — 4 YACA






Completed Bicaval Orthotopic Transplantation




N Posterior portion
Posterior portion ‘ % of left atrium
of right atrium

C. The posterior portions of the atria remain In place. D. The new heart is sutured In place.




15t generation 2"d generation 3rd generation
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LVAD =
« Extracorporeal ™= ®Implantable sy ¢ Implantable ws *Implantable
« Pneumatic * Electric * Electric * hydrodynamic/electromagnetic
« Pulsatile * Pulsatile * Continuous flow * Continuous flow
« Uni- or Biventricular * Multiple moving parts < Single moving part * Bearingless
« Large control console ~ * Large (>500g) * Smaller * Smaller
* Axial design * Centrifugal design

VADs under development or
clinical evaluation
(examples)

* miniaturized (size of AA battery)

[ b \|,-.-.“,'
* minimal invasive implantation g m B
* pulsatile flow & physiologic control R N i . if‘r ——=
* magnetically-levitated - — il > Magnevad 16 | —i—-

. A 1 @® 01000
Textured Blood-Contacting Surfaces  Heartmate Il Synergy® Micro-Pump P
















Personalized hydrogel
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A vascularized

cardiac patch 3D printing

A heart-like structure
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A PAIN

Heart pump 3D bioprinting 5X Speed

5x speed



