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Abstract

The study of stem cell biology, development, and morphogenesisdfferent parts
of the organism is a basic prerequisite for the development of new therapeutic
approaches in regenerative medicine. This work summarizes and comments on
comprehensive researt focused on the development, growth, cellulacomposition,
and microstructure of hard dental tissuesin several organisms.As the main model
system serveshere continuously growing mouse incisors. Thispeculiar tooth type
allows not only to follow the formation of dentin and enamel from its initiation, butin
particular brings the possibility to study the stem cell nicheresponsible for its

continuous growth.
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jej —~*aA a @istvou; & If « — <“produkuje sklovinu. "fe3 —"'" 5 eeZ'"ce> (ET
“ec—AeA eeZ T cooytpicrteAe co—F " fewoeAe fr—ef"fe " Q> &—, A
Z<fe "Z@Eteet co—t"fe. . f of "AcZ3S77 <73 oo FF T b= YA’
VTt t emt 2 fes f o —Oe> Tec—BeAS’ eeZTceet St to(BAE— t° Vet
and Thesleff, 2015; Krivanek et al., 2017; Nanci and T@ate, 2018) A+ @eff ' ‘'« f—f

"Zoet frraeevtiet -7ty S ;e—,*A...S —ezeAd

Souvislosts ' — ,Z<ef«eA fo—c c—*—

X Vefate ‘"<UhocezZeAs ~3t1. Dental cdltype-atlas reveals stem
and differentiated cell types in mouse and human teeth 0jsme objevili a
,".fZ( .‘Ni ._"_.__") f ”_.3<<.i _)’) 113S:t. NYN‘CE:I: w_”_é i-

0 novou stratifikaci vrstvy stratum intermediuma ‘7Y —>’' fetZ' ,Zf+-0
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S''—fe... <7273 of . Sfe'efem .. o' — "T—ee A o ‘ o' Tx 57
v epitel * 7 H mezenchye *“+ « 7z ¢krivanek et al., 2020)

~

ce TAc<Z' Fez '— JkeF'. st

X Vefafe ‘"<%ocezZsAee" ¥ sPevelopmental mechanisms driving

complex tooth shape in reptiles O e ot — o ZG0Z fiZ«—tTe— oo 7 " coexS' —e7Z-

®Zece [''—xoe'— f ©'ZFe—Z77"eA e<%osfZcoef..f ,3Ste
ee7'"ceex S 1’ &SHimerfogeneze zubuwchameleona(Landova Sulcova et
al., 2020)

ce TAcZ' Fez '— JkeF . %

t—ef—c"eA of @St "t «ZZee>

X VefaA «f'«-—'7Z% < Dental” $tem+cells: Developmental aspectso
'—,Z<o' " fex ~ Geltm-telkcommunication: Cell-atlas  Visual biology
in oral medicine 0 Ees3 '"Foete—'"fZ < Koptexi fuakee, =1+ "y ...
,—e3e f e3e_f"y S o' "ot EA.. A (GRIDefetd. BO22) ¢y ...S o—f"
< 'A<zt tez ' — ZNF' ..t

(08

X Vefate 'atSZtt'~"+. Héterogeneity+ and developmental
connections between cell types inhabiting teetho (& eprezentovali a
diskutovali *T E "3 E A "‘oeef—e> ' ,—e3«sartojak\ HH'=As ot —
LS tre—eAe @®—,—AaS> et Z T etk 5, 2S{fejich "y E
(Krivanek et al., 2017)

< 'A<zt te7 ' — Ikef'. Mt

X V—«t, orf—1"<22>—"Z#%<...oy [ To,"5' 2 %X .. oeffp—fHeftsS"
doc.RNDr. Petem f O Sofi” Ph.D.a MUDr. Jaou Dumkovou, Ph.D.jsem
"Ace’37 Tr—"tAteAe oo FGEef >3y L@ Joe — ) 2 TP OO
o...Stisem zde '"taete—"fZ +'5Z%«ed3ee’’ ¢ . «ylotografiemi
7@ "e3 "o _EBARMe«o—TYIfET «i—3 EFE.S ti-

stratifikace.
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21 OHFKDQLVPXV WYRUE\ KODY QteREniKVN R GHEFHK WNiQ't

Od <oc..<27emEfe—— t1e—77+ASekidmezehdym—a o—1"y ot T
— Tt — L sAS—f "toec..f e—,0 T'e—fZ <%”f .. A ., -SEqWibht—"77A Z<c

interakci o f o‘Zfe—Z7"«A "' "ec f ’te——"(Bali¢ ahd Theslef f2015)

Fot ot e f ot %o fT—E4 "BA S B S—HHdas oD of sfRte.. 5>
e—"fe3 f eeZ 7¢@A A...S fetZ' Zfe—0 +fEpitelopZoiieA SssFA3A
ce—t"fe..F 'Ac "YyT'E<« w—,— E-"-problematikous na kK p8Z>
V—'2>e—27Y..S e3'Zcof Ohieft«BI>AADL ciEoEf di-t

prof. "e> SteZif"" f (E(Baid&hd Fhesleff, 2015; Jernvall and Thesleff, 2012;

Thesleff et al., 2001; Thsleff and Hurmerinta, 1981; Thesleff and Tummers, 2008;

Tummers and Thesleff, 20098 fZ1f < se'®A tfZaeA

2.1.1 Vznik skloviny

Sklovinaje *3 E~A... T ecef " fZce' " fo'— f RIANTHO +BE—2FFr A —o7
" f=7'7..8 ‘(Lhcrugiet al, 2017) YEceFf«ez —"tie— eeZce> EF e, %
"atti @As "reteye Bfef U dAeS of I EAf “c<e27e3 "> "'Ates
ceZ ' "ce3 T oFfBO6-98%. >0R<eZZeA “Zfe—ete—< eo7 T cay ltmpe vt @Yt —
cot e A %o fec.. oy DI <t 2dd D f BT < o7 <—% “ec—AsA —etAzt3
«”>e— fif/@roxyapatitu a s+Z‘~“<eeyprisBiata e—1ite... T «‘—niechAnisamem
TtretT7ze A —272 e 7 {Bajaj and Arola, 2009; Smith, 1998; Smith et al., 2019)

Cely "' .de =775 eeZ'"cos of ERIctfoet [EPE G fo—>4 o—F"% oF

~

L38ke o728 (Tof @ZefteAs 0.y RIOTEA ATz e Z o f

@Ao.fzﬂ:-'-n”f.i “)@<022.A ’"’Zf._.‘._( f "‘)_Nta(zlc e~ __ "i--.(A(
mikrostrukturu . JT EYK ‘TE *"  ASE Zcof " VA 2YS..S "ZeA...S =77, > eeZ' "o
nejprve T'...SZ&Ae'TZzeA " —fcedStty, EIET “aifel FTe3 femref—c.. >

TE% " fT "Zof [ oF ST FR%ofec... oy Binith, f1998).
V' " eA "zosttd f te. et ,—Oe> “ec—AsAS i Flxa S EAELT —
T« 7t 2t@E A Tpredmeloblastyd o —f"«7eZ 1 T3 «3Imatabolicky velmi
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fe—<"oA& "' —2SZ+ sfe’f«sThjJouiZ“tZF3Fer cof “>-"aFeA -1«

kostry skloviny anast” fe3 "a<™ "7 ..E«x »-"'afete— ’'"pefiAJiEA
ceZt"coes oo fhoafat ‘T of,F 'te——"e3 Rf«AsfEA fotZ*,Zfe—>
‘Y127 f-— § EBAGE<...S 3t I EFAS DERENfinAseZ “coe7 S"fec... T A
dentin-enamel junction). V t fZee A’ 8% ce Sanmdblasy Tt sf-—"f«*A "Zoeta
b S I RR%e [ o< TimtcetTh ete o ' Fetecat¥FIcf .. <A OZ%
ceeAsc—gingratizaci t'...SZ®A "1 ee3"— — 7' teA Tt dfcm‘Cetf s & "Ff
LS fUfe—t"co—c... o7 Tukiusg sklovimyZaest> of Ty fet T2 #fikrout

jednomu ' —ZSZ ez Tcoote— "Vchef—t2y ' S7eA . tZ2'— -7'—e
‘t f o "e3E A S'VeeR2I3Rest—300c fot 2, Zfem> "ef—'e3 t:
nakonec «f 77 ...S— ®—,— L LA L—TF ' «—fZ<7Zsfe "UeEZa34 -

‘fe—"fe3ef "4« (Narei’and TenCate, 2018)

Souvislosts *— ,Z <o f «oA fo—< (" —

X Veo'—«foot T s%aef—yeo foe—c o3siUtlu—oEL Sfecesd "Roco—
"Meeof—<...oxS" —eAZTZeA eeZ'7ce> f o't sfiMd > "
charakteruu seZ‘"<e> SZ't ffeZBhte> ofeetS’ ~jamtcpoli— ~
jsme "t..fe2¥8Foefe—""fZ<c of e3e¢'7Zcef "ymefeey..S i
—e"F"@c—2...S f et t"te . <&

o Enamel semnar series, 2021 “fe+Z 'at T eZaonlfne.

o UMKC Oral and Craniofacial Virtual Seminar Series, 2021 "~ f ¢ Z
"attezee ofiline.

0 Visegrad Group Society for Developmental Biology meeting, Szeged
Hungary, 2021 Poster *“Z prezentace ('"foefe—""7Ze"

Bc.Vladislavem Rakultsevem)
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2.1.2 Vznik dentinu

fo—co EBf of" @TAZ 't seZ'"ces ' — f fo—< oA —e7eAd o, S0 —"
'Ac.. St p@BeASE e —atTAA Efe' Ef eedef —f Hhatihi " fe3eA of,"
Shahidi et al., 20158 Ae> jeeto— o—"—e——"eAe— f " _coeAe— """ Ef+A
Aatte—coted o—t e @Etoe™fot ‘tro—' 7fo—ra4 Ehulpdr=iets 7
Ette'—e3 of ceydentinGf-Z"27Z«A «(SlcanR015) t'e— Zfe—> of" ' @tAZ
‘“t fetZ',Zfe—06 effecefEA f ef >@<'Z'%oc...oy..8" """ TeAfe "re_y7]
'— e, — AP f A A NEAST et Fe—<o Zcr A, EF AT DTe—<o Ty .. S
——,—27208 ',ofS—EA...A tZ2'—Sx "y,3 e> ‘tTle—t Zfe—08 f ' V'e—atte"
""" EfeA ' —7'> f tfe—co—a

«o 2@t The—ce oftier t "o T1Z°Gfiru KBS &+ —jehd
Tt et fec T tretecteA TYTIET o tibf fesAd o BEHEL TS

P .87 A efa wetopates “te@te— '—7's f EtEAe— ofS"foe"
—f— =T — —e7eAd

V'"3,38S— "fexS' "y Et e 5/fF ‘T o, —0c— HZomEff«Af EA
,3Ste "7t et e A kx> E pp— cAYH (KT, —e3«eZ “e_"fa4 e—1"7
"AcZ+S T ecefdeAe—  ee7'T(oeete— catfg—FZ7Ze——"37 vizhiknout
et —t =t Z T TVe_"3 tte_t Zfe—BA >—OectceffetEVZZ R AfEA
Zfrce Tf— f cte—Tflfel o E Rt fe, ' — Ae—eeecsf EA —fo
ittre—t Zfe—dA >—' ,—0e> ''—% of ®BIHSIp—t"fot it cf«<AfE

—"tac<— 'pfedentind c—F"y T fe——'e3 ecei"fZqBEZY A" fE€zAe

tak vzniknout DEJa z "t 't e—',Zfe—0 % o—2"fEAV t¢cg—'o Zf "35>
itte—co— of EA ‘tle—' Zfe—> Ti A-EBiEefS-SERRPESL A

Z<"te o7eZFtest i fReAT "t tie—<e— of —F'"7F —5¥78A Ei1tie S

‘efetTt "7 7ee' 4 o—_hAyYTEeAs7 —a@eiibnu «Ze—f«ed ' tZ— —ELT f EES
«Fom Bt —fo et SFef —Tec—h The—co' " +(khtiti Ghahidietals o f 77—
2015). ,f* "y "5,35 ..17+8° “yT'E: tie—co— EL EESoTfedrAIT "0 "

e aztzedsTE t t 2o O—Et E1S oo—tc—oa

24



Souvislosts '— ,Z <o f«oA fo—< - —

X sfate ‘“"<%ocezZeAs "3t 1 Fhree-dinithsienal imaging reveals

new compartments and structural adaptations in odontoblasts 0 E-e« %

o' A etfdihdage tracingy imunohc<e—‘...Stec.. . exS‘4 7 TteAZ A
CCaTtestict f _UCET'Geed"ex FZEe—"'e'"i «SEMpddedf <Zo3
popsali T< 17 fe . <f ...« "TA EFLAFA-Toe—fS of “ec—8sA ece” e _"_
f oL EE T o' "% om e oA f o' 7%e—7 3(KbAtitfi Shakids —3 ... 5.
et al., 2015)

X eofaetfe “"<WocezZeA+ ~311i Generatioh Ane-characterization of
DSPRCerulean/DMP1-Cherry reporter mice 0 E--F “>—"racZ<
a . Sf fe-t"<@ fZc oY %otet—c..o> — " ey ereA eoted
f «t” " fey "Z—""te . te«eA 'éxptesA s TZ i« YDppd Dmpl),
EfE<..S 15 7fe1 Et proSpdghtobladiye—cea? o> A eotfe
— ' O—EF e——Tc—e "0@ey..S oo —e__"eA S f
azjedn‘'t —ee—3@&F " ZzeA T< t"te . «f«eAS' "—Fe. <ZZ— T' —*S"-
(Vijaykumar et al., 2019) Tento e>eeAste S Ee+3 “>— A" 3fbe ke ~
et «feete “Ype—o—4a

Coe A7 ter ' — (e Mt

2.1.3 9]QLN NR HQH

e (f.f ,—el«et TP 7t e INOIMA T Fe—co— f eeZ'Tcoy T F
't ASZ eFEVAR-F | —t'— . A...S e—kordnkyS fL!.. SAleH Eo'—
W SEUfe—tiBA wZ oA ee7 ooy SBfapelB T'<—F1Z<2ZA...S <%
et 38te "feex8 Y ET Befr b EEEETSt FELE o f .
(Thesleff et d., 2001). Odtud «f T< 3 fe...<faesA "Zeof ®AAA"TPZZeMi T
eZc<«sanakoneck ,—T‘'—..Ae — e‘atede —4&

fe Ec« 7' "yefjewodede gfe—co— " 1> coc... < 'Tricgi <o—1"f
mezenchymemsepitelem. «+'Z<” 3Ste "y E I >t fA "tTAZ> ot
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<o—F"f% —EA.. Ae opapilfec "Soof» f o afkazuje of t"—S+ o—"fe3
co—F" f%o —EAIASRCATZ= Z'ef . A...SfeeRefleMl BTAT A" —ee> of
'a<Z2tS72y 1172 T O e S EESE AL R fBRLEZE ot [y —oIA
—"r > efABedt e ftz forRAAY Toeece el oo twd tmatrix.

Ae—ta ottt 18R A 1t 32— Ez2-TEOfeteA —"'7 > o'atet of
«fRYHERS (1"—™¢% ‘" f f'<«—1Z2'"7 o' Afe'f2-™M UsTofat rcoStZ<f7

sheath). Jakmilese 'a<Z23S87+ etcefe..Sre7ZeAResePEA..A "—7'3 oof«e'
diferencovat v ‘t'e—*,Zfe—> f —"‘Ac— Tfe—ce' " se¥fe”fF& A3
s—t — A8 "t gz dAe . BPe—fe'— '‘—oef ofZ+ 1'(—1ERME ‘e—"5"e>

(Malassezovy epitelZ Z+A oe,>—+>a '«<—S$Z<fZ)Xiengetal., pELByRee
_3. §—"f"0 cef—Ae ofeA @..1Zf ', E[+3Af bfgeilcraceshdi@Er 1 ‘TAZ
V't ' tre—22ZeA *(Rincdn-et al., 2006)

‘e’37y ;@e—, —"'AA Efa@e-3 —af-A -""17 704 ;e—,*A ... fefe—4 o-
TAZA of —...S>efefelrZP2E «o'Z< EF ...fete— Tde<« TOZF <—y
T—ee< —,—& —"'AA Efe ted"BYefT @ —«foA..B —e7eA f EFS' o-

of >Z" "AAet o' —«Ze—A xS "yoee—e—4a

Souvislosts ' — ,Z<cef«eA fo—c <= —
X efaete "<%ocezZeAs ~"3ti.. Fhe dewklopment of dentin

microstructure iscontrolled by the type ofadjacent epithelium 0 Eeet "o f Z<¢
et AZet — o7 — e _kbrmkl T2 —featATekTH -« OB—,— (o< ' Tfel—
Ecoye —>'fe '4cZ23SZ+S" t'«—tZ—&a ‘o' A Y%otef—c...e5 —"f7Fey
a”"—ee«sA ... S f3§jsrhepbpsadakvantifikovf Z< "*oetAZey '"5,3S "y,3 5
‘tre—t Zfe—048 of""SZc o' Zte—202"@A A —RFfF—">-""aFsA -3, S
‘“tZcame'f—A"«<Zc¢ "etTAZex ""Get3+,. SZ* HIAEE " feynB
dentinu (Lavicky etal., 2021)
< 'A<zt te7z '— ek Xt
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22 ROQWLQXiOQ zUhR VW R XFt

V78,38 — 77— .. F '}l elcs®eZcef oeZefteAe o' Tf ...
f AA«ce3eye —Zfoete of SBl@IDN T AeAcofion’ EtoyploR o Ao
oF 'O, Fe .Jeédnpuze @ f EA W FS.ATYSLSs e tre—eA.S @®—,
STreteyec o _oofpf NeZfFAUE)A 7 ZFTS3 0T Z T o—eA‘seS foe—0o3

el A (B[ A Zflodave). >—' o "k frf—f .. feftec& o
oot % towywiluly — "Boeey..S < 'QeeiS8S —>'6 DdofEd ez

"t e'ZB% o ZB" Te <ot fot <. S'ed trsva "'e ‘fec%a™dF 744 trs:
typy 08 — (e — &ff tefe oBpOjeny& >e' ..t [, f@ oA o FTF A
a'acefejdiich 17 «—tZ@&efteA 77—« Mezii $S*FtZ4T " sadaptace
e — @&dejsou "aAe" o Etex oF @’'"f..'"7=MA1+Hmdriovat jejich

Ty <= A " @ ef, Efe Oeefe tlecofe. i of AAZfT oZ'ed "
cfee . 0t8 %P EL T FIMELf T— fZAA trsSVA FTeTicet feof
2014).

Ubrachyodonte A ...S e —,Bc Aamai> @' "—ee'— 4 ofAAeZft Zctoox
jejich "y~ R ‘o fEA Beoco— F«—F2"x8 @255, — 4y T AL Z
it 7 4 WEJMERSf ——"2AA —fe @ZeZf1 TA—E AR, A CH)BET o

feecZt BF "y 'E «'afed T'e'e«bedasfavujeixnakonedato struktura
degraduje. —, 1 —fe 'Ze3 ">-"*ate f ®-"2..A +...S"e'e— tfZxAS

S> et tre—eA  S—BE-fO—<<—f ...F""<eZ2ZeA...S eZc«te tte—

—fe “oeeceZ3@oetzZHA> eTyaetetr Z<TE"fweA fe—<T<=3 t
e"'e3 "3 "Be—ZeA "I 17eA 0 ETEIAA <t HBL77A...S «Ze-—
a—T ' — . eAS —a 732+« .SFEA..A ""Z 1" f«efA " foHERS'a— T <—
PP ey e AtaA —fe 8BLe (Tiof Tle—foFwey et v
©Z7HO of TAe "etAZete—sfZaAwALn Ghese—ET 1" e 0370
‘o7 of tOedahete — —AtvhoMnoZ i Soer f .. ZBeA T e—"f c—%7e
potravy Fe"'cex fet .. S'Tapdltsyadet al., 2016)

7 —«ed oFETRTIEC e ——FEZhtiecfrlymmes o —ees V]
2R fao A fo—<Te—S AR S EE—F7 -S>t AThpalisydn et al.,

LN 1 ‘
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2015). S>’etZ't e—eA...S —,04 of" cerfAZS4 356137 A
K——Z—eteA "' Z 3" faoA fo—cTc—> t'«—t7Zpo f i0Zy, o8 o'o—co—727
’—,> *'S'— T0e—f— "0@exS' —"f"— f "fZcote—< f o'S'— of Zcamc<
' 6 atoe —ewanAKoenigswald, 2011) «e‘Zzde steA “>—"'Ate '"f7y ‘At
8 tedunich e3ety @Zcam "fo s Afe " — f o7 _e@dF s foaf e
e—f"7 e—"feof EZF o%f,' efuabu{lavickyetdl. 2021) ‘cetAZ> st ®—,>

,,"f---é)‘T‘._.A.(é g)'o‘T‘o_vo( f é)’oiz""‘o_oA,J’é(Eu‘_téE‘””fCE:t.) ~

., 2012 ac< "0oeex —>'>
e A...S T'ZeA...S ‘7776
"t 7% Tyeee> o —epra "t
“t72% o'6e',— "Be—— f

' B 8 : fo—<"c—> eote'"y S _e3ej
: o ‘ >’ et 20t e—e A(vprave)
’ ef H>e<'Z'%«<...oy..S "‘teAete
» i ccot> efefe—f"—EL +"OE "Oe—¢
/ Zleva:Mus musculus, Ondatra
zibethicus a Lemmus lemmus

Upraveno podle:(Tapaltsyan
et al., 2016)

Brachydont Hypsodont Hypselodont

T'«<e...S084a e—F1AA —ZZ%f"'e—'—t A-fed> B R ®A -3

®"F%tet”" —EA ee'Se”7 - 3Stv.EFRLIREYS A HEEAf "+

|—,> 'Acez@A Ty FfL-RZBIEE K T [ Lofer—t— E thenefity +

¢TI ey Ty e— B 7 oMl GBE §T KB e —co—2703 "o A @—,
"Ac—fS—EA "'@'Vete— TITLIELA ot adBITez ‘«wid"ZifSayAd
“fee—Zf <@ \Tfoy ‘"%oZelw=5Z427AS' '8y ti-Ae-iolte a

MO foed e3etakv Efetes'Zd" A (T'fffrte— "000e3 T< f"Fe . “fex —e3«
—>"> '« AefETL seteTyec —OefaOffa @ sklovinu nebo dentin

(An et al., 2018; Juuri et al., 2012; Krivanek et al., 2017; Zhao et al., 2014)
>'efZ ' fre—eA @—,> —fe —e' O—EA o—— 1T "f— ot ... Sfoecess —1”" “7e
cefe' Ty S | —e3ed -effletef 785077 A <o—F"fe..td of .. Sfeceer —oe

diferenciace nebo ce’ G B fe Ee'— —"‘AFe> —""T+ —,cA —e7e34 f-' .. %
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Sco—t"ct of Iz tS"V2ze...« EfteS'Ze8 3, ~Hdarganismu.
‘oo —7703 et — A @—,> Eeie'—ffpSEffffcortleye fEEZFe
TYTTET+ L7 %<t a

”

FTE«feo—3@E<c« e'—ofoye —>'Fe S>’efZ 't e—eA . SExistujgd E-«'-
‘' e3e'7ce tOYERMAS MuUSCUlUs 7 st fe——'«—fZEFfZ ELEZ Y

organismusv”Ze..< of ".. .08 0 ‘t> EebfF V2SSt @3 e"2—07 %ofel”"f«eo
"I A eet oA Z7®fHZE-TSA-EQAA «ZEBisdfdt ot EetAf.
Trom—"ey..S %ofef—c..o> o't <o "fayA. . Gfeats 0B EF ofe' 't
EFte' %ofet " fueA fofefEdp offt " fo—— 0f “Ap~- A F.oSDH72"06 f
EFte'S Sy’efZ't'e—eAS* atmze—a ‘22" Eeo'— o7 — o7
—e'—"feAe T «fZco—¢ 't e3E®RA ®—, 0 Z«fess FiPed. fA «T
o——tfc—e —f7 . <Z"¢A Tie—<e'%otetoetd fe—< <—> emdboPya..S ,—:
S——tc<—e —eo'—"feA zfibu 'SseBt32'"2z - fZ&aa trswad F7Fe -
Nottmeier et al., 2020; Vidovic et al., 2017) >ee A At ef2*fe "‘ee>s——EA "f..Se>
®eAe2syS'ts f ETE«...S o—— T «—ZpEaAd3Aizet Al. BO1B:Beertsen
and Niehof, 1986; Harada et al., 1999; Juuri et al., 2012; Krivanek et al., 2020; Lavicky
et al., 2021; Sharir et al., 2019; Yu and Klein, 2020; Zhao et al., 2014)

23 1LFKH NPHQRYéFK EXQ N

Jeden zSZf eA...S T8 16 f—"fe—<"c—> o'e_co—770e3 "ot _ A
TAA—teete—f < ZollR et TYy...S —e3e4 "' f — -3 .S poce—,0
EtEc«...KoGfef PoArad .. SEISTferS < —f —fo " +8" Eiftco.
"y @Ebu T'Ze3j6ho e—f,<ZeA "Be—d t —fe —% ok —"«c— Efer'— ¢

L teBA [T RTAZ ‘t ‘e—f-eA .S —eZeAA ott EF —1" "ief
,—e*3e Stef_*""+0e fdpitel-dpbds A zubu spolu nejen finteraguje epitel a
mezenchym, ale ol§ —>—* "7‘e—*"*"3 ‘'t f@Zethef f EA “eces' —— "—eeeAe
O fef @tf —fe ofZxe— ‘,o'"—EA..A oFf efcete...Sre727¢A ¢ I’
L% e—fSb#l ' Z— "f “@IEteete oo focoiff fowndiisoU
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“Ffe—etec ety 85, ek tie_oA S e— B, EthEaRrTSITex S

oe 7 Etekeharakter jejich — 17 ‘" &mMiAeZeZF Tet T 171 . < frejshuefezdt>

®..1Zf 'YEPes3i7 «ze— o>xAS' atoeze—a ‘,ofS—EA..A t'«—FZ<27Z>
kmfe "t oc...STa ef e— 'S AFF 'OF2g oF o fUBEERAf «<e2ZA «Ze—<a
JEte —Z ™t fuetZ e "2 o—"£LE " cifelctefo 7 e  ANBS," 7 28—

Lingual
(root-analogue) Lingual cervical loop - ) N )
Odontoblasts non-ameloblastic epithelium Dental follicle Transition site between
stellate reticulum and
enamel epithelium
Foxd1 +
mesenchymal
stem cell niche
\ \ Apical pulp \
Dentin (progenitor area) Gitor
enamel
Distal pulp Preodontoblasts epithelium
progenitors
Labial /
(crown-analogue)
Odontoblasts
Enamel Dentin Ameloblasts Ameloblasts
/ (maturation (secretory
/ stage) stage) Preameloblasts
...... - \
\ | ;
Patches of putative ' Inner Outer Outer
mechanosensory Cuboidal layer of Stratum stellate stellate enamel
ameloblasts stratum intermedium intermedium reticulum reticulum epithelium
,"ZoeBsOrganizace f'<eZZeA "Be—"'" 2 wFoe—<c773 "o — AS' >aZAS' AteZie—
of—e—77'— ‘o — 52 AS AteZie— EI ATBFoL"E S22 FLEAf %o— E
tie—2ZeA t'<—t7 f otpetSzdAenighecectttr "y...S & e3f e Tele— «—EA
"‘%TAZ'? ._u_.__nf 'f"025('%é~°2—Z°A,"f(B§— f Zf"<2ZoA ~:t .IL-I-.A «Fe—c<
e—"fe34 f""1e3 (Ee'— (@eZz0e‘"e3e> o "4 o e "5 f __eF@mA I875.%F ... te—e3
(Krivanek et al., 2020)4a ——‘4<& fe A< zefe f Z%f Sf”..Stee‘a
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Lokalizace £ '<—1Z<2Z¢A...S oot e X 0§ s ge3étE&ff23E A ‘S"fecc
ot EdERTs...S>e2Z2+A "' —3Eexted [ Pbfldv—EZ2" AL @[ xe2Z+3E
KZe—¢ G@—,— 'eief fe—<Ti—f WHSf R Y. S— EL 'ac "y~
LU f ... So> T e—e A SHamda-etal., 1999; Lapthanagukul et al., 2012; Suomalainen
and Thesleff, 2010; Thesleff and Tummers, 2008; Wang et al., 2007) * 3« * Z < «(ficlee
D20 ez TEO "tezeiet o f”— e fpdiucha asymaetridiiebe & «defekty
vsouvislostis E+ E «... S > fufkeetGadosetal., 2010; Klein et al., 2008; Kwon et al.,

2015; Kyrylkova et al., 2012; Thesleff anddmmers, 2008).

@F...Se> —>—" Trof fteA ""z...f of “@mfe ‘e3”e3napepit.. < <...
eefe"tSt . St Efe, tofZe k.. <"c...oxS' efe3AtecAypyf o'ee”
kmenovy ...[81+3¢« BiologiAefe‘—ey...S Efte' —Zcy.. S—e3peETgou S
‘T ""3Te3 ef ote—<o—7B3AE fUAf EA SV H ~ Hfo—2A e——Tcta

2.3.1 .PHQRYp EX Nnedje facing 3

«f—'flineage tracingu —e«‘ oy 2’ ‘'Z1SZ<"3 <tfe—<"ce'"f— "Booet
eefe "y .S kw3 — «Ze—-F..8S ;e—,—& FTE"'ccxeAdt3EaeA f-'t
e ttcof . thd ,38%e e—t"x of 10 %ofe'e— L AZ'"+Sx T%AE AcosA
specifickou "fe‘e <eZ7e— of@E&fEEMme "fo'— F efe_"iZ' 75 Vfed
et A . S7e AEKMA—— <" Al -d20¢73. 0k | FTHIT T o<

"felte <ozef eZeZ%te3 00’8 A Tre—Ad fEAR AR A ¥ ek S S
‘oeef«texSt "7 lbxpsekvencemi. ,">+Z%1 t'. 18D« $TAP
kodonuda ...* eZeZitte3 e'0e' AZ {fSEtecte fuxtt-EA..A ">, "f¢
"Z—'"fe. . fe«wsA ""i—tced
Vit @B 2" fZ2 — Y%otet—c..o'— Bede—4a Eeef fEife o..
e fwim f o eZETfo s v fdher oA £TETEes ot—slbdoved fei
i “eet..8e> tT..fhcet ,— 04 B feT Reefictodn of —TAret ,—
(VanHorn and Morris, 2021). Tento mechanisnus —f ¢ «f'aA«7f ® —adhtlit
eete'”+  — Osledgvatjejich t < 1" Fe...cf«eA —"fEFe-""cca
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(—fwe'— o' F<cof L ACETT $fofz 08B T E A estiageh-"2 e f EA ... A

Tt e+ e ERT2(Indra et al., 1999; Zhang et al., 1996) f —* ‘Tt < cef ... f ec... T eFe3eA
expresi Cre "Fe'e «o70>a fZ1 """ EGEA fodlslf"fee™aFex

"fete co7ce> 't EFTEA -EfMIf f. " "FTEA 0@BE> ' "—at,f fe—<f.. 1
tamoxifenem.Bezexter s AS* ' tambxifenud o — 1" y—6Z ot —f ' Zca‘TZe of o7 —
aktivovanou formu 4 agBroxytamoxifen, eft'...SZ@ER &< teA fec o1 <
LoxPeee e f « oy ... SsekienciDNA. ‘tZeAs —fe'S8c " fo— —fo o0 fof <ot —e'"f—
D AZte'— Yotet—c..eten"dpePe«fo — e'ee’r_oAS' | TafxexS' —>'—4&

technologie ‘—+~A”7 o' zkeumat ...S " ZeA e‘ee’+_oA S B PY3 S —>'0

s—fe'Thete of e TQTEfF A T«t-e3 e, 022€AS TYTE

2.3.2 (SLWHOLIOQt D PHIHQFK\PiOQt NPHQRYp EX N\

Foec "Vl e — <" <ot E fodHE Pedkéeptovanttypy Tie—ZZR¢-$7Z<2Z+A...S
cofetTy . ,S03e e7 7+ @Pe.Sf"fe—1"co—c.ger So¥2(Jturdet al., 2012)
‘et ... Aneage tracingu ,>Z‘ '"‘ezeZe'Gox2%tE "o —EAOQARZ —S T3
®Oe—Z2"fEA —"ec—8 Zf,<z2Z A sZMitéTenda¥athlosZr > Foos>L,+AS"
T'c—tZ— "«t—e3 fetZ' ZfefOA cZoftAFL [ >EfZ@A...Sf¥oBe0a o—F"2
‘eefe«@@EMA T —17Z7FsA @dqdko ™ ' AA B, Lrigl, Glil, Meis],
Igfbp5 nebo Lgr5 (Krivanek et al., 2020; SandNavarro et al., 2019; Seidel et al., 2017;
Zhao et al., 2014)

fr et AZist zlibedbitel —a «—EHy E[fee3 ‘8BU ptruktdrou, do « A
"AAe et fefS—EA &"®ifPte-272A efoete...S>e cAe_te mefuot "o
a,—-e3«plasticity. Tfe—< <of...F ettt EaeAS" eefe'"+S 3eeZ Sk EleAfes ‘T
w©72ZF <——AaByld '"'eze'd f e<..St efcete...S>e7ZeA...S eefe"y .S
Vateze— Ef eef«e?. STat " HoofzedAec...F eote' "y .S ,—e3s ¢« EFTE«...
(Feng et al., 2011; Kaukua et al., 2014; Krivanek et al., 2017; Sharpe, 2016; Zhao et al.,
2014) &4 efe'"x ,—0®O'h "3tex ef "Oe— stmie.. S>ezpoltuplion-« e —,— f

T g o cfnc T T 032y 8 | —ede "7 f ‘fféeezZfA—Gietcof.. 57
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Aatoezkdejsou ‘S fecyte F " cezZeAec oZtaefisof V' —7S7+ Z%e
ef—"'"fee—77"eAS‘«e"Feleos ‘ .. o3 oef“‘za thete..S>e7ZeA..
cetey .S [ —e3e TYREZL cghttAetts...Sre— oA rZ-A Z<a
Eco—+4 ot> s SHbéAABepulace —3... S+t "y ... S | -ajaRkeu roli zde
S"fEA "1 fee—77"<A ,,—C‘)uéi—’*—-ﬁqzz.-$ B Z(E«(ViBoviefe ™ o—
et al., 2017; Zhao et al., 2014).ineage tracingsvy — <— A« Yaylecrezde '"‘e 72 f Z
stabiln 3 ‘ceef«do’— "T—Zf ... < eote IS —ER QW fr feT@®t...S
‘“tle—t Zfe—0 [ ,—e(Keivanek &t al., 2017; Pang et al., 2016; Sharpe, 2016)
TteAe (A Sf fe—1"cooxafof.oS@te...S5027Z¢AS" sefe'"+S" o
exprese genuGlil (Zhao et al., 2014) Lineage tracings — <—@l¥l-creERT2 zde
"tez@flZ T, —e—eA ‘@ef«leA fi'axiflos AbR@7 «ad te'e foae p A
fe—c.e> T@PlleS 7 e Zfe«B®EL < —>—" [VFZY@>—EA eefe'”
lineage &acingu(Thyl, Glil)

«—77% ‘ceef«—@EA o373 ”‘oe-iii“%o—if-éeai—CE3-<§-é$:.#“’<—-—?ZZfA< -
« 7 »-ad oe ZRekoinbinace vee e "y ...S | —OFfZEBE<...S %otet tak e+ ‘0o
0 f ,y— '0,fez « ”‘oe-zéZi(EaeA- ‘oeef«teAe "daey...S <
oblasti.

vlastnostiniche = f'<eZZ«A «Zedc<%tez"

2.3.3 9\ XaLWt PHWRGYHNWFYH VWXGLX NPBQ\RYEFK EX

Ae> ">...S7 —F .. S 7 %oc...oke— tevte_ " te7FteA S
Ve'—«feexr TH327 fEA T "AFTA o7+ —f . Sece> —e' -@niedEA ... A
fefZydeht, fey..5 " aloin@@ate', —«3«++ Jeiiowz + +—A4
Efe eftefe@®@fsyte «Tte—< o' "f— ""etAZe+ jemeladasscRNA-Z f ... f
seq. Tf—* [ 'AA jechomtagie "1 ... teez2e fAw 02’0« akeelerovaly "y e —-
biologie zubus T e —1 efe>eZ<«—F 7+ {Chhd et at.-2020; Fresia et al., 2021;
Krivanek et al., 2020 Pagella et al., 2021a; Sharir et al., 2019; Yianni and Sharpe, 2020)
MetodascRNAseq —+* O — EF At «Ae— £8""FeeA """<Z —"feee”c’—*s Q
fefZ>re' " fex 5-GeT " foixt —eZe

I+
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—T— ey Tte——7 ' ef_‘BFesTiehTZ o' 3 (EA-S +Pa..A..Sa
ce‘'Zf..< orgamidmeeje zeA femref—c...o'— f of. . Sfec...e'— L fe—*— '3
e e'teet Ette‘—Z(Rfvanbk gtak32021; Pagella et al., 2021b) 2+ 7t 1 3
ST — <—Ae "'®TAZey.1S..STREEdf 3 eecSAfRfich o f o' —ode
‘efeTieTZeA

‘eZtteAe " Afe_t ynegBybey "¢ e'AAe——'e3A mAecfey..S tf-
Lo e f 07 AepZYyoep'> feflZyoe ¢'S'— | —® ezeZtt ' "f— e—foetf"
fZ7% "c—e>d f721 «foe' Ef ofe‘ce? fofZycef "‘e287— “3tf.. e
T esd e "G Tef—<ofA 77 ES HMICSHE @Ae—c "> oFf —fe o_3"3
efete_f—_eye “3teA. ‘ (Khmschenko, 2021; La Manno et al., 2018)
"te_Aattec«.—3TAS-" fi30f1Z ¢xperimentuin silico ‘te—"fe3¢> —Oe> —TZ7Z'e—<
1 S tettfZeeA fefZyeta $tTe2 of of’AAeZfT * +937% "A-Oera T—,.
,—e% -t ry flegpZyoe— ¢ 'ZFi«e3 eYelmi,~AQes' = SZftce'— +35'"fefa
<077 3A 7" Zede " "ef . fA e—1"% e7e —e' «A "‘go-s@ubihcra ,—Oe>
E+te plpllaceas—,  '—2f.. 14 t1—fcZe® E% ...8f " fo—t"c' "f-a Z2'%
‘TS fZc— "t—Fe.«ZZeA <o—F"fe. F ot EFtetdZ< Yo fedioHec —>'>
,—el«ex —>' of e f T f_ Ty E (Khdirchgrkbs 2027 Krivanek et al.,
2020; La Manno et al., 2018; Soldatov et al., 2019)

Ae> "5— «—A —f siBart-Zedaxd Ettex o0 ef—o'f* o' O—EA.. A
hiubokou fefZyoe— %ote' " +ft@Tdet, —odcogfisToliteye "o «cZye
pC e e f—c eye fefZyoee. sttenHf AL TSfZc— o't —5'5 eete'Ty S
,——e3eeTe_ceo 7703 e  Ae o(KavAneldet ab.73020; La Manno et al.,
2018; Picelli et al., 2014) V tfe—2Z+Ae efoete.. SfsaADffld in silico
of 77 feof eco'"c—eA 'PoxdEfestte'"y..S ,—e3e4 evdVDTFEfZYCESf
"« .. I situ hybridizace alineage tracingu ce f ~> —Foxd¥XeERT2e> 2 AS* eef et

ReAA HeE LT el e FUsATTCZf Tretem o E oo —xot o
cefe'Ty S [ —e3e f Z'efdlce¥of /B o —< ... T ""<oZZeA oZc«era ot
TreteZMie_tmt” 7 < « ptapilita niche Foxdt ,—e3s Y7 "cetef TZ'-mS‘t',y

lineage tracingema >—‘ 13'f"cete—> 'VezBofdZ>4—Qe¥Z'—S‘'t*,3
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PR —af@AT..S>e 77 A 7« P ZHR 077 A o7 c«Coje2Ub—"
e3¢ 7o 2’7t —obnovend >—' eefe"x —_QefZ+ T3ZA f EfE<...S
,— O TROL'—EA t° |, —eBadexZAL LS 7 f@siGanek et al., 2020)
Fr e tAZ ‘1 TAATVE. S eff"e1"0 tte—27+A..S efete. $re374A
,—e3ejako sf'aA.Zft taA~i oFlmyLehelo..Glil, je exprese Foxdl

S fTfectcomc 0z et 7 f7sc dited—t ' _EREC..S ‘e
et . leage tracingu—fe+ 1T°..Sbee A«deA ' —weli -k & populace,

anikoliv E £ @S AS"' foEZMeg ~"'e—A Etd T —>—' sefe'"x —Oe> tz
—ef ,—O0eze e—, A '—2Z'> f ‘tre—t Zfe-DPoFrd&kA oo -
Z<o%o—2ZeA o—"fe3" 470y > 7Tt o " "'—t “hoxfiffite —0Oe>a

‘—' eEce-3¢A ‘—1"A"7 StCefre-Sh il ATeeZe— of “reer——
St—t" %otooA oc.. .St eote "y S 030 d o T3 CHACE Yof "o
Be—72"72 ‘—2@e'—& EFe—ZcoBf W +Seffcch™ YottB e 2T &, " f— Eco'—
mikrostrukturu dentinu o f Zf,<ZZsA [ Z<s%jaR AN « £8fA3 VE T A

— e« Z 2(Zavicky et al., 2021)

e—,*AS" ' «—1t7Z— Eeof 'RNAsdY edhalilife‘ e fo—eA  —e3«e' —

"7 f . <A o—%"2 otAZFZf e3e—f"+ tAATE 'efex o 7fe—77
sefe'"y .S jakdeE T o’ aéxprepdlgrs, Lrigl nebo Sox) (Barker et al.,

2007; Juuri et al., 2012; Seidel et al., 2017)E <o —<Z<« Eesef " fsh oF 23 8E% F >

SOX24 +—1"Y Eef«A U —Zf. . tAATE efey. S “@t t.. 3 —@e?
jsou exprimov iy '‘te—f—e3 mAATETAFT 'eZZitfet " —Zf ... sete'™
,—*3E¥preseSox2« f S7 f 7 hotec— " 'ayat ... S Te3 et SZA...Ae ,— Q7
T EeA eetetTtemc of T fer U Zf .t Eeef T, fZc t

18 "ce' " fey...S HKethR20E *3S* jsme VZf,<ZZsA .. 1""<ezZeA oZc«..
co—e'Sce—' Stect Z'efZce'"fZc< ,—Oe>dh »—Flhede ttatiigy — EA A
o' . mene ActaXeERT2(Eeet '—""F<Z<¢ EFE<...S o {Krivdimgk et@lf,” fe—1"
2020).
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Souvislosts ' — ,Z<ef«eA fo—c"c—*—
X sfafe “"<WocezZeA+ "3t1 Pental eell Fype-atlas reveals stem
and differentiated cell types in mouse and human teeth 0 & pegsali ‘"~ +
—>ty eete Y S eeede Ae Fc—FZ— < efeEe.. Sre— temce—7Te3 "
s— eete "t Qo> 57> ‘L EL " fe> f =""cete> tAe> .. 1
—fese”'—te— of (Eitel,—e3¢t" GUIPCA ‘o e f <. ey

f ezeiiWiVo' =fZ<tf..A in*sith hybridizace,

afoezeda

fefZycez:
imunohistochemie alineage tracingu(Krivanek et al., 2020)
<@ 'A<zt tez ' — Z<odf ... T «AeZ"

X Vefatoet—1t'Z%<...o> 0ef«T8P-Rapid isolation of single cells
from mouse and human teeth 0GE eef "t fe—""fZ< tTE—f<ZsA '
of AcezafNFet EfTe —Z¢"y..S ox&@A..S ,—FxkeFoey..S8 «F"e—"
T8—"fS " fey..Sioe—~ 0Aa ">...SZAfiiIy"F o e8iete Ef
ZefTeAe <oc..«2ZNo & fesppz A o 71 S 7métpdoSscRRNA

_‘0‘2 (E]‘.E

seq(Krivanek et al., 2021)
ce A<zt te7 '— ,Z<sTf ...t «AeZ"
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Dental cell type atlas reveals stem and differentiated cell types in mouse and
human teeth

"o<oZZeA "3t .. ey «ZZete
Nature Communcations, 2020, Q1,IF: 14,92

Jan Krivanek, Ruslan A Soldatov, Maria Eleni Kastriti, Tatiana Chontorotzea, Anna Nele
Herdina, Julian Petersen, Bara Szarowska, Marie Landova, Veronika Kovar Matejova,
Lydie Izakovicova Holla, Ulrike Kuchler, Ivana Vidovic Zdrilic, Anushree Vijaykumar,
Anamaria Balic Pauline Marangoni, Ophir D Klein, Vitor C M Neves, Val Yianni,
PaulT Sf"'t& «,'" f sfe>a "<feo f—e...8S%74 f".. fEzx+""4
Peter VKharchenko, Igor Adameyko

.S U TeA torefecer ety | —e3¢ex St o7 feA e—, R of 177
y—e3e EL @ZeZfToAe "AtT  eZpTHe. Dce TWOHEU "t %otet” f—< oA
0 —,*A eYyf<f-AwsaeZtoef o7e o' —<""fZf 'A< "Z..< of =73 f
,—e3«ey ... S zubUPkdy Eeef Ti—fcZe3 """efZc o3e°Zce T'e—t oteeZ:
eefe "y . SOs2...S o, Tt te . <f«sA...S T"fSZ...S f proe' e<Z< |
@e«<odw " 3tfoustatE-"'-4

ZeZfteA «Ze— —x—* "7 ..F —"*aA et f—Ef-72 feflZyoef
atezed f ' ZEDPEE..S 'V TaBrdRepe o7 feAe Zcteey S tre'37
"ot SAe—,04a ,>..S‘e CEE‘U”—&ZI(...(S‘;A:,”—-)‘?.«')'/...é —3%6..S -3

e —pietodou fefZyam> %ofe' "+ 3 "tef of i”Tec Ette'-aq)y..S
jsmeetoez «eZt ..Sf feet <@ b7 " pub [—ES «fE,Z¢ 2AS
7eZtte3 @omd...Ae" «<Zy..S << ef_c . ey...S fefZyoe Efte
subpopulace charakterizovaliin silicod ,Ef «Z< Eeof —fo o3e_F"+ o "% o
"efZ¢ EFE<...S FE LA TcZA eef ' TfZ¢ Tt Th AftedA 7
‘tle—t Zfe—0 [ fotZedZf t B . "foey..S ,—e3¢4 ‘ELFT "<Zc o7t —>
o3 TefZ¢ —e3«et o783 IvPTER £ S V%o f Zuotreaye dBata,> A
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®Aeefep eS2fZyme Eoef e7eZ3'tes. A Heckey ... SvalidovalSine e
Vivo.

V' "o A «Ze—< "YeZtte0@EfedAet i3 0dif oo — At eZe—4a > A AfoeiZe
Efe' = @ZZfTeA 112"y ere0Btdir— AJTFEEA "Ooe— f oote'"y..5
S—e3e @I IO 'Afte—f —@Et ST[ oA ekt UFegrad Boiea
charakterizujeme "‘o‘ .. A o . cef" foefZye %ofe' "' SZF&E Atec3ye..S
populac A-~* adAzub. Tyto populacejsme ¢Z+¢Z 1t Tte3 TAese@eg <y ‘' EF " feye
ST fectrcomc. . oye £5 " teeAvalidsfeOA (P Scom' . Stecta

2Zfme se st frz—3 tIZFouait «—1Z<z2Z+A f etoete...S>e7ZA «Z

zubu.V e —,eAe F'«—F17Z— Eeoef 'efZ¢ su ETte" Al Scony " —7f ... A
o sede—co—773 Mot NS . Bf Pt Atog —o3« et e Hizcpld >

«"38 ftez of @iEexef ' ...Z—e—1" B Sa inliviyacedexpies/ T 1«3

Thbd metodou (Tfe—< <o Fe' o772 ~“7e_"f o7 Zstrafum.iAtesiemium

‘“tZt . Sf'fe—t wss«. ... dwBljsme ———* “"e_"— ' Ee«f Clifodal E f+* =

layerod 727% ...Z-G&e~Ft "wAEUeF TAe> <o e flenu RyrZ §2%Fokt o3

metodou IHC charakterizovali jako novy ¢’ F ... <" <...oy "‘t—>' fefZ' Zfe—0a & "t
tfZeA..S vitintor Oclusteru  «f'*"Atza t f 8 f Eftef- * ,—O0-
smechanosenzoricky « «lastnostmi. Tyto buO e> —fe o 8Ff %o " f— of o ... Sfec..o%
e—ce—75 A<..S7TRE@EASA "teeFbTAA t'«—fZ— (Eiectlou'of7Z

Tt tecfweA —"fEte—""cc Tt — A T 7 %ameloblastyy ... S ,—e3.

Vef——"f«eA Efded—7<y..S "2@A..S Eeef <tFe—<«(Efelc —"foee"«
'S'— "tAZi-— of aAceteA —x—' t Tt te<f. 38 f e fldicTc ey &
©¢...St sete’"y S | —e3ed Z—e—1f" «d su ,>Z of ZeZft3 1§ "1+t ta,
'F . <" oy..S 7 eefet T Qo> (Thetul el LeA TSP E F'<—FZ<ZZ04

eefe'TY..S ,—e3ed feZT<eZ'— ot—'t'— SZitzeA t',ey...S 1§ "Feey
prezentovali tr %ot e@1<E ‘T ',e3E @A 8§ "feA fIpLfeA"Z<tafocZZeA %ote>
specifickyse $§'"<e— EA ... A — eete'"y . S3 _S3djoaetfidle 0/ "> — <—

""" —"7@teA eefe T e« 'S8T Z—M e Hlinedde tracingu
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V"Zze..< @—,*ASchymtasine identifikovali —aazeZfteA ~y 'E'"
" fEFe—""¢t "iaA) tece~AZP ML) fZC0AZ A e)ITY e  Zfe—04 T-‘T'—
RNAvelocity ,>Z ""=""0efe of ™" fey ee3” thd7eAt tef o1 -Sthifiity -
ot <"t —Z2ZeA.. SO 7flAET e Z7Tfoet T %oFoec—""""x Zfe—< o-—
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Developmental me chanisms driving complex tooth shape in reptiles
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Dental stem cells: Developmental aspects
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Heterogeneity and developmental connections between cell types inhabiting
teeth
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Generation and characterization of DSPP -Cerulean/DMP1 -Cherry reporter
mice
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The development of dentin microstructure is controlled by the type of adjacent
epithelium
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Rapid isolation of single cells from mouse and human teeth
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