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Abstract

Background: Embryos are regeneration and wound healing masters, They rapidly
close wounds and scarlessly remodel and regenerate injured tissue, Regeneration

has been extensively studied in many animal models using new tools such as single-
cell analysis. However, until now, they have been based primarily on experiments
assessing from 1 day post injury.

Results: In this paper, we reveal that critical steps initiating regeneration occur
within hours after injury, We discovered the regeneration initiating cells (RICs) using
single-cell and spatial transcriptomics of the regenerating Xenopus /aevis tail. RICs

are formed transiently from the basal epidermal cells, and their expression signature
suggests they are important for modifying the surrounding extracellular matrix thus
regulating development, The absence or deregulation of RICs leads to excessive extra-
cellular matrix deposition and defective regeneration.

Conclusion: RICs represent a newly discovered transient cell state involved in the ini-
tiation of the regeneration process.

Keywords: Regeneration, Xenopus laevis, RICs, ROCs

Background

Regeneration is the complete restoration of “missing” tissue with a fully functional and
essentially identical replica. It is different from the process of repair, which is associated
with scar formation and impaired function [1, 2]. Fishes and amphibians have nearly
perfect regenerative capacity during early development, and some show partial regen-
eration of specific organs like the heart, retina, liver, limb, and kidney even in adulthood
[3]. In addition, partial tissue regeneration can also be observed in birds [4] and reptiles
[5, 6]. Mammals can regenerate specific tissues such as amputated digit tips and heal
wounds in younghood. This capacity decreases during maturation and is lost in adults
except for a few instances, such as liver regeneration [7], regrowth of skin of the spiny

©The Author(s) 2024. Open Access This article is licensed undera Creative Commons Attribution-NonCommercia-NoDerivatives 4.0 Inter-
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The role of nonneuronal cells in the resolution of cerebral ischemia remains to be fully
understood. To decode key molecular and cellular processes that occur after ischemia,
we performed spatial and single-cell transcriptomic profiling of the male mouse brain
during the first week of injury. Cortical gene expression was severely disrupted, defined
by inflammation and cell death in the lesion core, and glial scar formation orches-
trated by multiple cell types on the periphery. The glial scar was identified as a zone
with intense cell-cell communication, with prominent ApoE-Trem2 signaling pathway
modulating microglial activation. For each of the three major glial populations, an
inflammatory-responsive state, resembling the reactive states observed in neurodegen-
erative contexts, was observed. The recovered spectrum of ischemia-induced oligoden-
drocyte states supports the emerging hypothesis that oligodendrocytes actively respond
to and modulate the neuroinflammatory stimulus. The findings are further supported by
analysis of other spatial transcriptomic datasets from different mouse models of ischemic
brain injury. Collectively, we present a landmark transcriptomic dataset accompanied by
interactive visualization that provides a comprehensive view of spatiotemporal organi-
zation of processes in the postischemic mouse brain.

ischemic stroke | single-cell transcriptomics | spatial transcriptomics | glia | neuroinflammation

Ischemic stroke is an acute pathological condition caused by a sudden or gradual occlusion
of cerebral arteries. The critical reduction in blood flow initiates a cascade of pathological
events involving interactions between a large number of cell types (1, 2). The predominant
pathophysiological process is neuronal death, accompanied by an extensive inflammatory
response mediated by blood-borne immune cells and activated brain-resident cells (3).
The activated resident glial cells exhibit a spectrum of pro- and anti-inflammatory prop-
erties, with their detrimental and beneficial roles largely determined through temporal
and spatial factors, and interactions with other cell types (4). This creates a unique oppor-
tunity for the latest omics technologies and computational methods to provide a holistic
understanding of the postischemic cellular mechanisms (5).

Recent single-cell transcriptomic studies have primarily focused on peripheral immune
cells and microglia as the first responders to injury. Microglia have been observed to acquire
four distinct states during eardy insult phases, characterized by increased phagocytosis (6-12),
chemokine expression (6, 8, 11, 13), interferon response (6, 11-14), or proliferation (6,
11,12, 15). Using spatial transcriptomics (ST'), Han et al. (12) observed phagocytic micro-
glia to reside in the proximal penumbra layer, while the interferon-responsive and prolifer-
ating formed a distal layer. Although astrocytes and oligodendrocyte-lineage cells contribute
to forming the lesion-isolating glial scar (16), only few single-cell studies have profiled them
in-depth. These studies observed that astrocytes and oligodendrocytes interact with microglia
(17, 18), adopt an interferon-responsive state (8, 9), and participate in neurogenesis and
synapse maintenance (14, 19, 20). Integrating single-cell and spatial transcriptomic methods,
Scott et al. (21) annotated spatially distinct astrocyte populations differing in lipid shuttling.
Although these pivotal studies provided important insights through integration of spatial
location and transcriptional profiles, they investigated a single (8) or largely spread time-
points (17), missing the continuous development of ischemic injury.

Here, we examined the first 7 d following cortical ischemic stroke using spatial,
single-cell, and bulk transcriptomics and immunohistochemistry. We identified key tran-
scriptional programs and cell types responding to the injury, providing spatial and temporal
context. We focused on glial cells in the ischemic penumbra, where they create and alter
the glial scar through functional and compositional changes. Through our analysis, we
highlighted the importance of Apoe signaling in microglial activation and the diversity
of cellular states adopted by oligodendrocytes. We replicated these findings in two
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Significance

We performed spatial and
single-cell transcriptomics on
male mouse brains to map out
the molecular and cellular
processes governing the
response to ischemic stroke
during the first week after the
injury. Focusing on glial cells, we
documented their activation, the
formation of the glial scar, and
significant changes in cell-cell
communication patterns.
Interestingly, we identified
various activated populations of
oligodendrocytes that, while
similar in their anti-inflammatory
properties, differ in their
immunogenic and metabolic
characteristics. This challenges
the long-held belief that
oligodendrocytes play a passive
role in neuropathologies.
Altogether, we present a major
contribution to the current
understanding of the role of glial
cells in stroke pathobiology,
comprehensively mapping their
acute response and role in the
formation of the glial scar.
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Mycobacterial HelD is a transcription factor that recycles stalled RNAP by
dissociating it from nucleic acids and, if present, from the antibiotic rifampicin.
The rescued RNAP, however, must disengage from HelD to participate in
subsequent rounds of transcription. The mechanism of release is unknown. We
show that HelD from Mycobacterium smegmatis forms a complex with RNAP
associated with the primary sigma factor ¢* and transcription factor RbpA but
not CarD. We solve several structures of RNAP-g*-RbpA-HelD without and with
promoter DNA. These snapshots capture HelD during transcription initiation,
describing mechanistic aspects of HelD release from RNAP and its protective
effect against rifampicin. Biochemical evidence supports these findings,
defines the role of ATP binding and hydrolysis by HelD in the process, and
confirms the rifampicin-protective effect of HelD. Collectively, these results
show that when HelD is present during transcription initiation, the process is
protected from rifampicin until the last possible moment.

Transcription is the first step of gene expression where information
stored in DNA is transcribed into RNA by RNA polymerase (RNAP).
RNAP in bacteria consists of several core subunits (c,Bf'w) and a o
factor'. The RNAP core possesses catalytic activity and o provides it
with specificity for promoter DNA that is essential for transcription
initiation>. Topologically, RNAP contains three channels: (i} the pri-
mary channel that consists of several parts of which most pertinent for
this study are the B-clamp mobile feature and the region where
downstream DNA (dwDNA) and the DNA-RNA hybrid bind; (i} the
secondary channel through which nucleoside triphosphates (NTPs)
enter the active site (AS); and (iii) the RNA exit channel’. Functioning of
RNAP is then regulated by its interactions with DNA, by small molecule

effectors (e.g., ppGpp, initiating NTPs [iNTPs]), and various transcrip-
tion factors (small RNAs, proteins) that bind to/interact with various
regions of RNAP*.

HelD is a protein transcription factor that binds and hydrolyzes
ATP/GTP by a conserved NTPase Rossmann fold 1A-2A heterodimer®.
HelD associates with RNAP by penetrating the primary channel with its
B-clamp opening domain (CO-domain) and the secondary channel
with its N-terminal (N-term) domain. The NTPase 1A protomer physi-
cally connects the HelDy.¢errm and CO-domain on the periphery of both
the primary and secondary channel and together with the 2A protomer
configures the mutual orientation of HelDy.cerm and CO-domain. The
HelD-RNAP interaction within the primary channel is incompatible

TInstitute of Biotechnology of the Czech Academy of Sciences, Priimyslova 595, 252 50 Vestec, Czech Republic. ZInstitute of Microbiology of the Czech
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~YT Rn Rt ¢ #1306 G Gijulg tearsridlast slkalitou ejakulatu AK1IJ6 G 1T WAG]
glykanovych struktur v 3G 130U W Ga ¢ AG ] A W paranaktryij elakuldtd, \jakce § R LW + U
t YORUDUq! ¢cHIOW GUI GRRAWGY 6! HIGR2 Yt qaLWa YpratildtekY DR 1J 4
proti spermiim.



XCHYIl cqYKWRUI JUDZ t q2MRMEyc AIJH U DA
XCHYI ¢cqYKWt VWt GUARECUGRA2TUIWUcW2D2YTWe Wqt qVY2
t #6YGUYY qWt GUHRNRHAL ! Wt JW2CAcqWUcec WHRROY2i WAHRY (
akonstrukce tzv. kombinatorialnich knihovent | YAt C6 0 DAS WY Y2 HYI gwl gAU
2¢l ReUqoWio W] #6qYWt UREY2WVDUWTY Ye WiGAHITETR WDE Y
kandidatiGl YW2! eT RqRW2 WI R¢NUYt qRAVWRWIGIT A WAC2¢1T UD

ED2YTWGcUDAHSWG!I YqUWRUY2DHSWHIGYt CaqVY-6 g WI
aTUTRHGSWNn2 0t T URWHSGE! ¢t qlJl RA¢C HIJ

W YRUDW=M=MNW KYW2] T #gGWAWGEcHY! ¢qYKWWGYT ¢ KRO Y WR
pro interleukin-6 (I-6)TT £ G T RqDAUH! qYt RUWA¢ GYTIWUDAUT YWACU] qi
AYGYRRWKRANWUIj WW2YideHUIWE W2 DA] | o UAWLFR! ! i ! YIHRIILI YoARS
tzv. E[WaGRN¢UT! AWt qlll ij e daRebddpceptoti VysledeR e 2omekdhe L f x
Hza U] T Ujwt RNDUcOaRAcHDAW URT WURWAGUYT WDURWUCT YI Y2D
vlaboratornich podminkéach).

Nl qYwuUy2ijwayYaldted! Waget W2!' t cAa2TRWaql ¢ Gkddyq RHL D
t #6YGUYt qRWY G VARG UWWR K WY Rye § € LY 19¥Y1R DAL Al d00F KO G §
vYHOGCEt qRWIT 2 WW2UR6YW2ac¢t qURAQQ2 RIO



Publikace:

]I YAc WO AWx ¢ HFRU¢C Wx Allue A6 ¢ KW~AWAc Wt Y2ClWuent Y2 CU
Aldqgl Yt Y2Cllc AW~RWI AsRAt ¢ Ws ~AWA¢cUY2c¢ll AWuYt Aq! e
Smetana K Jr, Maly P2024)j Small protein blockers of human IL6 receptor alpha inhibit
proliferation and migration of cancer cells/sCell Communication and Signaling, 22, Article

number: 261doi: 10.1186/s12964-024-01630-w
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Obrazek:

ER61UGCqRAt CWRG2t ql ¢ HUJWRUSRART URG6YWGgt YAWURW E
écAHAY2 Wl E[ WGI Y eplicRdptorll) kiérdlje rRdpagnévdmaytokinem IL-6, dochazi

KHOYt ¢c HRWGKIUYt 2 Wt évéle Kufuméni signdlFi ziratty STATR weddlici dale
kGYqiac¢T WDUORWGI YGRNWUI ¢cHIJWHz2 U] t WaWaecUYGY2i WaRURII
linie nadoru pankreatu.



XCHY!l ¢qYKLWGG YO JtsekolUC | 1XEH URofilJ | ¢ GR1J LW
XCHYl cqYKWaYaWltedCl URWaqUI ¢ GRIJLE WRIAY # DA éE M YIWDE W
61l ¢cTRWACYH ¢T URWI YORWOWTWUOW2WH2U07TUjjoWaNqecHYORY
Vyzkumvii ¢ HY !l ¢ q YKRWGI YARGCW2 WU] t YG Rt ¢Wt Gf 1 UHG a

ILMRaqYHSEYUT | RUWT ¢t YWRROY2i W gl et gqel ! WGl YWGI YqR
2.Sqel Red WqA20WEYI RAYUqCuURG YWGKIIUYt e WG RqYHGYUI
3AU¢ctaDAcwWaYaWtedCl URASWAONHSCUR GglWnea Ut AIWAE Ra Y

ajeho souvislosti s Krebsovym cyklem
4207 U! WGRqYASYUT | RCGURSYWAWgq¢EcHYORY G2 .WWIGKRWUCT YI

A
as = e

AKIDHSYT W AWl UWet GYKCT ¢UjjéoYWwW T YW 2t GYKC]
uct WGAG e TNERAGY I g W 2DA] Ue W 2 ¢gA W AKdtalgdakdl G ¢ |
podjednot ky komplexu Il

NDZ Wt DWA¢G] KRIWUecWGYT I YAUijjWAGeGY2CURWGI YHIIY
TUOT UYSYWAWTt GRT Y2DASWIWUA! G¢c qREt DASIWTE YOGH I+ g WA
proces zahmuje tzv. metastabilni intermediatyr GK I3 H 6 YT UijjWnY! G! A Uadaqild] ij W2
naUt | URLW ql a2t qel ! 1O

Vyzkumnici identifikovali subkomplexy obsahujici katalytickou podjednotku SDHA a ukézali,

TEt WAT 6 JGWTUTRWj Gecqel ¢ AW YRECARLWLE W2DA] U] W2 ¢
Uj tqUllijjwet DGAGeT URWNEt qY!l ! WGKIWHGE CA I Tagulbazl UlJe
2D ¢ AUij WAG] Ul wt 2ij WACt Gel URWHY ql et qel ! tOWUNWUOqVY WT
61 CTRWI gadWT RqYe W YdRW2 W IPEIITEIFRRULYE LYY CRGEDEHS LA 2 f Us
biomolekularnich soustav.
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Zobalova R, Boukalova S, Mracek T, Ghayee HK, Pad¢gkRohlena J, Neuzil J, Cecchini G,
Iverson T (2024) Disordered-to-ordered transitions in assembly factors allow the complex Il
catalytic subunit to switch binding partnetrssNat Commun 15, 473doi: 10.1038/s41467-023-

445637

Obrazek:
Model maturace SDHAOWE G YT WURWe + 130G AT & TqlIR H dl R lop 2l YOKIF LURAG a6t
Cll a obsahuji SDHA je ukazano jako tzv. spad#ling model ve svychcentralnichT Ct qIJH 6 1O



X CHY!l ¢cqYKLWt ql 2 ttqeLanskR H#6 WG YqlIRU
q

XCHYl ¢qYKLWt DWA¢G] KeTUWUO¢C W gqal Rz WH! qYt t DaJqCO
YI D¢ URAcCHRW ¢cW ql ¢Ut GYIl qoll AYGYHRW GYt 1l YT RUDHAG
al Rt | Yt t YGRIUWAt Yed CllaDA Wt ql 2t q erlpretéiidMych UigkénR t 2 LW ¢
t qUll Cllg2 YKRW2URgqKURLWj t Yt ql emllHzyt ! WEWAECTRWp 2 T
Vyzkum probid2 DWIT 2 Ye WG ¢c20RAG W 0] | DHGE a

f  Mitochondrialni transportni komplexTPrvnimt & ] | 3G W2 DAt 2 Ge WTWWl W3t YUt
transportnihot YO Gt D+ e AWt qlJl DAUA¢ TRWpea TWWGKIt e UG Ra Y
Tect WTUT UYqiR2ijWT Ct qwitbH eY i & G tlikieTRARLNGZRYEEI K R A 1
Uc G W GI C20YaWnea Ut ARWUNI 2Y2DA6WAH: U] t

9 [ CAY2ijWl GKUIAGS YT ! W UGl Yoa 1&R thige H Y I2 dakiEDEKOUmE, jak
nestrukturované cytoskeletalni proteiny, jako TIJW UTaG KW RZ2WRFRWM A2 0] T
procesytOlI 7 ! 0 Y WA T Bidl grptdiny A YUG Y4 DaliGY 21 A6 2 WA Rt 1 Yae ¥
IT2YaWYT GRWUDASWNCARHS AW qI ij Wl YAT RG U] WI UNed
GRqW2DAU¢ G UDAUZ2 i R2 WU ¢ WHA aelrpnedd, RdH gd tau Uyskgtijd ackdelUA 13 T
TUEYWGEqYUYNRWWAGgt YAz TRWUW2 1 YT INWUOWI ¢ qR2UR

9u APW2! q2CKRW¢ct qRUY2ij Wt 2¢ At WOecwWwi ! UcaF
NDZ W RT WUqRNRt Y2¢ O WGI YqURUW9u APWTet YWt GRT Y2I
HI qYt t a0 quaowuNdUqY WG YaqURUWZ2! q2CKRWet qRUY 2 W
TROT WGKRAOVYWG!I YGYTe TWUWYHA] Wéta¢c2U0RWY aGFVREYEWRURQKO
TUWACt ¢T URWUEGKRt G¢T WGI YWA2U] TUOjWI ] GgUURWUWAHY |
t GYdewUOcwWavYaWtedCl URWSEI Y2URWt YGeaURt e TRIOWNIUq®
VACt t¢T URH6WH2 U] T UDHG6 WUGYHS YT IIAGS 1O



Publikace:
Sabo J, Dujava Zdimalova M, Slater PG, Dostal V, Herynek S, Libusova L, Lowery LA, Braun M,

Lansky Z: CKAP5 enables formation of persistent actin bundles templated by dynamically
instable microtubules. Curr Biol. 2024 Jan 22;34(2):26Q72.e7. doi:
10.1016/j.cub.2023.11.031




XCHYIl ¢caqYKLWt ql et gqel URIHSI YR Y DA
LCAY!I ¢qYKWH DWA¢G] KeTWUWUEC W2DAt 20 W ql et gqal ! Allne |
GKUT N2WRAW Gl YqUWRUgWw ¢W Uet dWY2DASW t !+ WaRUOW A
amolekulového modelovani tymzkouma, jak tyto molekuly vypadaji, jak se chovaji a jak by se

T¢cia! WHRO WG ARRITRRIUIRGER | T DURGWGa q¢c #ARAWIRNEUT g W
XCHYl ¢ qYKWIARIUW GYle Gl ¢H2TUW W ¢dWRGRW t 2 GRUGC
t ql et qel URHGWI ¢cqllec WUC21 a2 WG YOWUt 20WG!I YWI+FGUI R

fAYqYGY2CWI WGIWUHIDWA2! We TUWGY YO e O Y &P Nt ¢
spektrometrické analyzy.

67 1 HRWG!I YGYTRORWAWqYT 2 WI ! #60ij Wn Y efdn Grbtndstrit ij WY #
F GUt gl YGWUql RRAWHYT Wead YT ye TUWAt YalOcecaqllt ql et qel e
GKRUYt DGWAH! aYW2! 21T RORWRAYqVYGY 2ij W IAGIRUAIIRILCIE T
NUUqYWGKRt qa GWYqW2RI CwWUY2ijWwayYT oYt qrRWODTUOWG! Y
biomolekulami, jako jsou DNA nebo jiné proteiny. Ve spojeni s nastroji strukturni
HRYRUNYI Ge¢qRt ! AWt qll ijjWl qDA W 2! 2RTRAW TfdrbadeY T Uij L
i o nukleovych kyselinachtTH Y T WT W W2 WaqYadqYWt YOqUW+qe WARNDGec WOY 2



Publikace:

Polak,M.,; 1J1,0.8avak, P. (2024)j Isotopic Depletion Increases the Spatial Resolution of
FPOP TogDown Mass Spectrometry AnalysissAnal Chem, 96, 4, 14781487,
10.1021/acs.analchem.3c03759

NATURAL DEPLETED
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“OH .
(i) Top-down
\S&ve) P s

“C (~99.95 %) Glc /

“N (~99.99 %) NH,SO,

Obrazek:

EfektizY q Y GY 2 ij WT DGO WH1IWU ¢ HpekirdmetRckélhubRy 1 ediopaydideplenel | LU
20 VYT yeTOW2!'+ YUYW YAGRWIOOYaW~EWecUcUDAz WARYG YL
GYqUUHRCO Wt WiNWGWRG2 WGY!I YA20] URWY ql et qel URG WG
It 2 008RLW? WYT GY2RT ¢ TRARGRUWq!I ¢ Ut t1 RGT URGRLWN ¢



X ¢CHY!Il ¢ qVYKLNIJUMW Rupididd + GI 13t 1J LW

XCHYIl ¢qYKLW WWA¢ G] Ke TIWU ¢ WITtddy nad, jAlRalkdy gejddfodivié LN 1J U
NUU! Wéet qR2e TRWUWHYW UeVYGet WeaqiebGe TRIOWul ¢Uc¢ il
t2¢cUqRgecqR2URWAQAW2 W WCaUjawl ¢t JWOWAY W It 200V
Uecwzl Y2URWTWT UYqiR2DAS6 WAz U] t Allgqet WU¢ Wzl Y2 URWH
NDA Wt a T eTWWNWUY2YelWet qR2Ra¥ UMb RXBDHG WAz U] T W
HRI t 2l TRARWUCT YI Y2ijWHeayt ! AWlcT WGYWHzyt ! W2! 2RT
GYTWURWI cUOWecWaqt CyY2ijWI INUIUWI ¢ HRIOR& LIEY Ic &df 2 RIG
specializovanym na komplexni analyzu genové exprese.

-

96¢l ¢t qll RAcHIUDWHa2U] t WRURHR2TRHARHGLW | 1IN
Xenopus laevis

éj T HgaWt DWGYT ¢ KRGYWRT DUgRNRGA2 OHILB R 0P DU OIL) BRI
blAf 9b IOWN! qYWHayt ! W2AURt ¢ TRWt I CqRUIWGEGYWGY! ¢ U] UR
S§HT W2 WH! 0 WeXeropys GeMicaAWNT @ARIL WY #6YGUYH quw!l 3nWUOWI ¢#H
GYT WaY2DAUY!I Nnec URt Get WOWAYGYHRRWE YGHRUecHDWTWT UYHe
et CACORAWT WWAfOWHeyt ! WT YTe¢t UjWeGl ¢c2e TRWYL YO
at GYea Waqj TRWI 13mI1500UA ¥etT U RG] oYW Hz yt ! WHG! ARAWT Y H
akl YA2YTRWUOe¢T a7 1 UijWnRHAI ZA! 1O

NOJUqYWYATWU2AWGe HIRt Y2¢ UDZU2 WGI Wt qRT URG WT ¢t YGRY
Ggl DWaqf dYWet qR2Y2¢ qll2idctragUREM gdIURRI 0¢1d GQUIR LG 1Y
vi DT RARU] We WaijT A WGY! ¢ U] URKO



Publikace:

Sindelka R, Naraine R, Abaffy P, Zucha D, Kraus D, Netusil J, Smetana K Jr, Lacina L, Endaya BB,
Neuzil J, Psenicka M, Kubista Mj.Characterization of regeneration initiating cells during
Xenopus laevis tail regenerations Genome Biol. 2024 Oct 1;25(1):251. doi: 10.1186/s13059
024-03396-3. PMID: 39350302; PMCID: PMC11443866.

Regenerating initiating cells

Bulk RNA-Seq scRNA-Seq Spatial

Major alterations Cell type Temporal location Effect from
during involved during of initiating cell altering function
regeneration early initiation types of initiating cells

RICS cell type/state

0 hpa 1hpa 3hpa 6hpa ..hpa . L .
+ the end of healing phase acts as an initiation step for effective
_‘ regeneration.
Summagg 3 | * X laevis regeneration requires RICs expressing remodelling enzymes
3 and TGFP inhibitors.
s * ECM modifications are important for regeneration initiation.

Obrazek:

ES6I Us qRUWGI YTWUt qe W2 T YeH#RE YWE WRT WUgqRNRt ¢ HRWHA: U
HaUJ TUijjeYW q¢e2cWGYT ¢T Y2¢Uij6YWH] 6 3aWGYT CquT URLW
Ut YORt ¢W2!+ YHUOW2DZX YOUDES WG DqVYT



XCHY!l ¢cqYKWAH2 U] T Uiy K Reblendec HY 0 Rt G
XCHAYl ¢qYKWt W27 UeTWUW2DAt 2l WaWlqecAYOIRY Gell2z2lWw
GYAYI UYt quWTUW2]j UY2CU0cWqYOe AWTCEt W RLWIT grdbbdj Wa! G
aYaWted! WT gdWT RaijWGI YWARtt C2CURW WU NRIJW ¢ W q
GUqcHYOURHL DAUR] YH i qcedt AWle YT ye TUWAHz2 yt CAWGKIT R«
typickydd WWOE¢ GKRt G ¢T WGI YWI ! #EGUWI Yt qYe #RWUCT YI ! oW1
ST RUUOYY quwaijT A WA¢ 8] KIUIj WO ¢ WNID ¢Lf VIR & W& 4 iHg OF YUA
2D ] Ue WUarATO VW qRIUKRMS Wt q ¢ 2 1JA U R éileh ma@ondwe 1ti2 pro We WA
gA2oWec UqROGNgCEcHYORqY2Ye Wl ¢ GRRAWT qJI CWHA! WG Y6
21 26 CW2DAt e GUCWYHAHGOCEt qWacHY! ¢qYKWWt JWabDZ CWG R q
UcqROHYW2WI ' #6O W WWI jJ RARAS WHayt CH6 WY GYel RW
vVAHa yt CHG W2 Wt G RT Y2i 0 W aqrEsdd IGTOIRLWIT IWTLRSH LI ¥ &Rd 10T TURK
qD4 WAt Ye G CAWTcet DAU2Z DAU¢ G W8 CWqWUqVYWT W2 W2 W g AUDHA

r

Mitochondrialni HER2 stimuluje respiraci aGY T GY |l e T Wl gt quwUCIT Y
élWl CGHRIW2DAt cGelll ¢t Y2RU! WGI + eW2] 1 HRWYHTW2 RO RA
UcWGY2l A6 WHa2U0] t AWt yW21tt! qgeTUWRW22URqKWGRG
aGl YTl et HRWI Wet qR2URHSW NY!I DaGWTt !t Rt eWblASEb AT
a schopnost metastazovat.

UCTROC2DAWATRW] URGWA! aYAWT ywUeT aj 1 UCWet qR2 R«
q2Y!l A WASEAWI DWigl WWHayt e WU¢ YGet WGY Wt YT Rallc W2
GYS6aNWT WUeWneUNY2CURWcEAZW2WUCT YI Y2 D@FbfridMich,y t CH ¢
GKIt U] WHRGWUDAG WG!I YqRUCT YI Y2DAHG6 Waqldl ¢ GRRIO
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Novotna E, Milosevic M, Prukova D, Magalhadsovais S, Dvorakova S, Dmytruk Kgemperle J

Zudova D, Nickl T, Vrbacky M, Rosel Kilimonenko V, Prochazka J, Brabek J, Neuzil J,
Rohlenova K, Rohlena BbIZ=M=Mb Wj ~RqYHAHSYUIT | RcllWc EA=ZWY qRG2 T
gqe (Y|l RN BUIRMRIoyésibA024 Jun;54(6):e14174. doi: 10.1111/eci.14174. Epub 2024

Jan 30.

Parental

Obrazek:

CEAZW2WaRqYHSE YUT | RRFBailky & traigniRi) ©l&kkbhdvEéFnaikibpkdpie
ukazujici imuncAU¢T WURW c EA-MBE@NW~Az2yt CR6W + W UecT af I (
UNDGYT RNnRt Y2¢Uij6YWcEAZWecWcEA=ZWAOGYTI RnRt Y2¢ Uij6VYL
blg G ¢ 2] WWIT ij b 1O



XCHY!l ¢cqYKWaYaUt e orGl PAVRAkG@EE a Y D 1JU 1J

XCHYI ¢qYKWt DWA¢G] KeTUOWU¢ W2DAt e WNWIUY2i WI WNe i

YI nCOY2DASW 't qijGgAWARTG jUcwt 1 THIAWGe Ut 1 D¢ qe LW

t Yet qKIUT ROGWUc:WgKRWEGe2URWYHAHGCEH qR

1.20VY26YT YADA W2DAt e G UDD WaijGecaqldbWiacAY! ¢-N,YIKGHR I
1T UTURGWGY Wt YADURWE WET ¢Gagée HRWUE WURAY DALY At ¢
FuYGCKUODWAW[! ARYGYNRHAtT jOYWIt q¢ec2ell éW; AWHAH! G! I
smutaci vgenu Hifla. Vysledky ukazuji, jak HIN, WY 2 G R2ya TWWYI GY2] T RW
ischemii,aA! 0! WGe AOG Rt Y2CU! W2 Wl YHUW=M=ZMNW2 W ¢t YGRt I
NI ¢Uqla W GéW; Awe IBA;YAC g KuJiUIDH ILLAJE qUIDGIR q gutadit t | R«
spojenou s vrozenymi vadami srdce.

22 COWRWGI YTWUt qWt WWAecG] KeTHwUecwavYawteaCl URLWW
aGl YRt ! W27 Yer#RWt JW2AURt e Wl REAND It WEWGGR
Al CURWe Wna Ut HRWG¢ Ut | D¢ qRHt DHS WHAH2 U] t tOW é DA
auc Uc¢T ! We WTNVWGYFAGREODA (et 6 OAgty Gaia 3T UDAUl 2t YG
2DZ GNT t ! wWTWet qeCaU] w2w WHUWUAURGWKRANWUR

ANKWqRW2DAt 2 G UCWHERURIWWY WW2] UseTWW2D2YTRLWE Wna

YilUtedaCl URW RNUCGH! AWt qlIl jjlel TeTRW GUHRRNRAL |j

It qij 02 OWEGYlUea Gl CRIUW!Y WaqDA NG WG Yn tOW 7 Hetidvy R a At

GCUNt W2 WGI It qRT URGWI ¢t YGRt WW UUectWAND2RIs WY

A; Apro obdobi 20232025.

—l =+ o

G




HIFF-N, + ORT e TIOW GYWt YAUDURW AGgt YAWUij W RUnNel
GRqYNCNRIUW2WGEG! WRHG W | T ARASGWeT ¢ GqY2¢ UDHE

élWl CaRRWt ¢l TRYUGYNRHAL |j6YW2DAL 202 WHPANHGST CUORME T $
Heyt! WGKRWRUNE¢!I t qe WaRGARED WWCMT EXt 8§ DIWGXUONARE
Ud! WRW¢ET ¢GaqY2eUDAGSWUC WHGEI YURHE Y2 WIE! GY+RRWI Y Wa

t URT e TRWGY Wt YALDURWE I T WT URWqt CUJ] WGKRWGKII 2 WWIUFR
GUAEGCURY Q! W2 Wet WHE! AT G! We WG 2 q ¢ Mg RARERGYLIAL GWRyLEH AL
tORT Y2YelWll YORW2WGKWT RRW t ¢ I'YITROVYH ! aYRAL 27 181 HOLj & AT 10
YUWGYRU] URWAc¢G] KWUIij WO¢ WH2 U] TUDZUG W q¢ AYO RY Geat We¢
Publikace:

Alanova,P., Alan, L., Opletalova, B., Bohuslavova,R., Abaffy, P., Matejkova, K., Holzerova, K.,

Benak, D., Kaludercic, N., Menabo, R., Di Lisa, F., Ostadal, B., Kolar, F., Pavlinkova, G. (2024)

HIFEN, WO RAORgt Wa! YACI T RCGWRUNe!I AqRYUWA! WGI YGYQqR
chronic hypoxia.Acta Physiologica (Oxf) 2024, 240§9e14202. doi:10.1111/apha.14202 (IF 6.2)
Obrazek:

961 YOURHAt CW6! GY+RRWRUT 2t Y2 ¢ UCWG R RN, IMAR \ellkdst) LK R A
infarktu normalizovana na velikost levé komory srdci normoxickych a chronicky hypoxickych

WT ahifl, +-8e2qc¢UqURARSWOG! WRIOW7b W] I ¢nRAL iclBRhida Uz qR
mitochondrialni funkci a kardioprotekci indukovanou adaptaci na chronickou hypoxii.
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