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dopmuposaHue 3apoobiwieso20 YusiuHOpa/Oucka

PavHuin

Mopyna Bnacrouucra ANUEBOW UUNUHAP Anueson unnuHap

MozAxwnA
AWLEBOW UMNUHAD

brachyury — 6paxunypu; daktop TpaHCKpUNLMK.

MyTaHTHbIN NPU3HAK Y MbILLEN U APYrMX MNEKONMUTAOLWNX: HANM4Yne YKOPOYEHHOro
xBocTa (fiokyc - TOrl, nokanusoBaH y MbiLK Ha Xxpomocome 17).

91% romonoruu y Mbllun 1 Yenoseka; a 77a/k coctasnsawowmx T-box noeHTUYHbI

OMIM http://www.ncbi.nlm.nih.gov/entrez/dispomim.cgi?id=601397 &rn=1
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Cxema cmpoeHusi 3apo0biuieso20 YUJTUHOpa (3MOPUOH MbIWwU, cacaummarsibHbilU yaH)
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Mbiwb: aMHuomu4eckue cknadku u ¢popmupoeaHue 3 nosocmeu

AMHUomuy4eckasi nonocms (1)
Jk3ouyesiom (2)
SkmonnauyeHmapHasi nosocms (3)

lpoamHuomu4eckasi nonocms (1)
U aMHUomu4eckue cKsaoku (2)



Hauyano ractpynsuum y mbiwun: doopMmmpoBaHue nepBUYHOMN MOSIOCKU
N NOJIOXKeHMe OCb Tena 3apoAblla
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Scanning electron micrographs (SEM) of the
stages of node morphogenesis. All panels
show ventral views of the distal tip of the
embryo, the position of the node. Anterior is to
the left.

A,B: MS (mid-streak, e7.25) stage. Visceral
endoderm covers distal region
of the embryo.

C,D: LS stage (e7.5). Clusters of cells with
small apical surfaces and cilia begin to
appear in groups near the presumptive node
(arrows, C) and the axial midline (arrowheads,
C). Some endoderm cells lie over the node
field (arrowhead, D). Most cilia are located in
the center of node cells at this stage.

E,F: OB stage (e7.5- €7.75). The node region
is free of overlying endoderm but has not
adopted a concave shape. Cilia are longer
and continue to project outward.

G,H: EHF stage (e7.75). The pit of the node is
concave; cilia have elongated and project
posteriorly. The panel in G is a lower
magnification view of the embryo shown in
Figure 3A.

These images are from
embryos in the C3H/HedJ inbred strain. Scale
bars 20 min A,C,E,G, 2 min B,D,F,H.

Lee, Anderson DEV. DYNAMICS 237:3464-3476, 2008



MS stage
(midgastrula) dopmupoBaHue y3ernka (Node) — nocriegoBaTteribHble CTaanu

4; O6HaxunBLLUMECH HA BEHTPanNbHOW CTOPOHE
KNETKN y3enka anuTenmanpyoTcs n popMmmpytot

LS stage . y
PECHUYKN Ha BMUKanbHOW (BHELLHEN)

(late gastrula)

MOBEPXHOCTY;
Kyna gesatotcs aHTOAepMarbHble KNeTKU, He
YeHb NOHATHO: MUTPUPYHOT B NaTepanibHOM
EHF stage :afl aBJ'(l)eHMM’(?) He npoflbllge n rof'? MOBHYT?
(early headfolf). P £ Henp pVpytoT: yre

endoderm,
ventral node,
notochordal
plate,

epiblast.

CX XX L
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Facmpynayus y Mblwu: nepeuYyHasi nosiocka u 3apoobiweasbil y3esnok (node)




HoTtoxopa ambpuoHa Mbiwn

Presumptive
neural tube

____Endoderm Figure 11.29
Presumptive Formation of the notochord in the

notochord mouse. (A) The ventral surface a the 7.5-
day mouse embryo, seen by scanning elec-
tron microscopy. The presumptive noto-
chord cells are the small, ciliated cells in
the midline that are flanked by the larger
endodermal cells of the primitive gut. The

— Neural tube node (with its ciliated cells) is seen at the

bottom. (B) The formation of the noto-

chord by the dorsal infolding of the small,
ciliated cells. (From Sulik et al. 1994; pho-

Notochord

P@@‘B &Y tograph courtesy of K. Sulik and G. C.
Aot leleXiosicelelelelslo ool Schoenwolf.)

OopMUPYIOLLNIACA HOTOXOPA Y AMOPMOHA MbILIN 0Gpa3yeT eanHbIA CMOoW C SHTOAEPMON NePBUYHON
KMLLKW 1N KOHTaKTUPYET C AHOM HEepBHOW TPyOKu



3apoodbiwesbil YUTUHOP (Mbiwb): ghopmuposaHue slamepasibHoU Me300epMbl

proximal

anterior

posterior
v

distal

@ Patrick P.L. Tam and Jacqueline M. Gad
From Gastrulation: From Cells to Embryo

© 2004 Cold Spring Harbor Laboratory Press
Chapter 16, Figure 3



B Kapma npe3ymMnmueHbIx 3a4amkKoe
3Mb6puoHa mbiwu 6.5 cym. pazeumus

B reurechodemm Brdodenm

swfacs eciodam asiragmbryenic mesodamm

B Fesodern B prmitive streak

— B rotocnord PGCes  pamordial germ cells
™ 100 um
Pe3ynbrar OonbLUOro Yncna Takmx

3KCMNEepPUMEHTOB:
UccnegoBaHue pacnpocTpaHeHUs KneTok

KNOHa B pa3BuMBawLleMcs 3MOpuoHe
MbILLUK:

A: B o0Hy knemky anubmnacma amM6puoHa
Mbiwu 6,5 cym. paszeumussi 6bina
UHBbeyupoeaHa nepoKkcuda3a XxpeHa

KapTa npe3aymnTuBHbIX 3a4aTKOB ANS
ambpuobnacrta am6puoHa 6,5 cyr.
n
KomnbroTepHaa 3D peKOHCTpyKUUA
pacnpegeneHusi NOTOMKOB ME@YEHOM KNeTKU Ha
B,C: lMomomku makoli momMe4yeHHOU Kiemku CTapuy Hempynauum
qyepe3 24 u 40 yacoe nocsie UHbeKyuu

K. Lawson, Int. J. Dev. Biol. 43: 773-775 (1999)



Ant-Post ocb: Bzanmoaeuctesue AVE m node

YyacTtme gByX CUrHasnbHbIX
LEHTPOB: y3erka (node) n
Posterior aHTepUopHOW BUCLEpPanbHOMN
9HTOOepMbl (AVE) B
doopmMupoBaHme rofiosbl U
rOSIOBHOro Mo3ra
MITEKOMUTAKOLLMX.

E7 embryo

Anterior

AVE —

Allantois AVE skcnpeccupyerT reHol -
Lim1, Otx2, Hex, Cerberus,
Dickkopf.

Neural plate

Y3enok — reHbl Hordin,

Noggin

Node

Jlnuuna knetok-npepwecteeHHUKoB AVE BbisiBnsieTca
ewle Ha ctagum 6nacTouucTbl: akcnpeccus Lefty-1 B

YyacTU KNeToK runoodnacra;

B knetkax nepBUYHOMN 3IKTOAEPMbI, MPUMbIKaIOLMX K
npe3ymntuBHon AVE — akcnpeccusa Cer-1



PopmMmunpoBaHue aHTepuaribHbIX (FOFIOBHbIX) CTPYKTYP
3aBUCUT OT CMrHarnoB, NMocblflaeMbiX BYMS OpraHU3yrLWMMN LeHTpaMun
Ha cTagun paHHeW racTpynbl

PROXIMAL

ANTERIOR

anterior visceral
endoderm (AVE)

|Goosacoid|

POSTERIOR

anterior primitive streak (also
called the Early Gastrula
Organiser, EGO)

Hex
i ey

m | ¢ -~y .

Otx2 GoHNFsp AMOpPUOH. YacTb
g:ﬂyda; Lim1 3apoa. umnuHgpa

! Otx2 6,5 cyT.

Cer-| Chd
mDkk1 Erzb1

I Epiblast [l APS/EGO
EEAvE [PS

DISTAL B VE

3oHa AVE (opaHX. uBeT) noacTuUnaeT nogcTtunaeT nepcnekTUBHbIA Y4aCTOK aHTepuanbHbIX
HeuparnbHbIX CTPYKTYP.

NMpokcumanbHaAa 30Ha nocTepManbHOro anubnacra (3agHaAa YacTb NepBUYHOWN NOSIOCKMU (primitive
streak (PS) — po3oBbIi UBeT) — 30Ha (popMUpoOBaHUS naTeparibHOU Me3oaepMbl).

AHTepuanbHas YyacTb nepBu4YHOM nonocku (anterior primitive streak - APS) unu opraHmsarop
paHHeu ractpynbl (early gastrula organiser — EGO), KpacHbIN LBeT Ha cxeme), MmeeT Habop

3KcnpeccupyeMbiX reHOB, XapaKTepHbIX A opraHM3aTtopa. YacTb 3TUX reHOB 3KCnpeccupyeTcs u
B 30He AVE.



HapyweHunsa reHHOM 3KCNpeccun B KrneTkax BUcLeparibHON Me3oaepMbl
(HNF33; Lim1 and Otx2-/- HokayTbl) NpuBOAAT K 00pa3oBaHUIO
nocrepmanbHOro anndbnacra B aHTeprManbHOM o61acTu racTpynbl

B

HNF3p/-;Lim1-/- Otx2-/- WILDTYPE
Y HokayToB no reHam HNF38 u Y HokayToB no reHy Otx2-/- 3oHa Y ambpuoHos aukoro Tuna
Lim1 oTcyTcTBYeT aHTepuanbHbIN AVE (opaHXx.uBeT) pacnonoxeHa NepBUtiHas nonocka
anubnacT un Bcs obnacTb aHoMaribHO, Ha AUCTaNbHOM (Po30BLIN) hopmupyeTcs B
am6purobnacTa 3anonHeHa KOHLIe 3apoAbIlLEeBOro NpoKCMManLHo-
KneTkamu, MMerLwWwmmmn umnuHapa. B pesynbrate B nocTepuanksHoi obnactu
XapaKkTepPUCTKUKU Me30AepPMbl UNnu aHTepmanbHoun obnactun 3L He anubnacra.
nepBUYHOMN NOJSIOCKU (PO30BbIN chopMupyroTCS rosIoBHLIE
uBeT) CTPYKTYpbI

AHann3 peHOTUNOB MYTaHTHbIX IMOPUOHOB AaeT BO3MOXHOCTb NPeanorioXuTb, 4Tto AVE
(aHTepmanbHasa BUcUepanbHasa 3HToAepMa, NOKa3aHa opaHXeBbIM LIBETOB) NpoayuupyeT CUrHan
(4YepHble cTpenku), KOTopbin GrokupyeT obpaszoBaHue NocTepuanbHbIX CTPYKTYpP B
aHTepuanbHOW 06NacTu racTpysbl MbiLKN)

analysis of mouse mutants



Oropharyngeal
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Prechordal Lim-1 — head formation
plate Goosecoid
Cerebus
” Dorsal NT:::'
ectoderm - P
Noggin '|'
Notochord BMP-4
Chordin
HNF - 3B — required for initiation
of notochord
Primitive s
node Goosecoid — ectopic expression

causes secondary
body axis to form

Nodal — required for primitive

streak formation
Primitive
streak
T-gene — required for movement of
mesodermal cells through
Primitive the primitive streak

groove



Facmpynsyus: usmeHeHue hopMbi NMPE3yMNMUBHbIX KJIemOK Me300epMbl
Epithelial-mesenchymal transition (EMT)

Bottle cell Epithelial cell

Mesenchymal cell
dnu6nacm — anumenuanbHble KIlemKu

lMepeu4Hasi nosnocka — KOs1608UOHbLIE KITIeMmKuU

Me3o0epma — Me3eHXUMHbIe KJIemKu

(enocnedcmeuu Me3eHXUMHbIe K/lemKu, cocmasJisiroujue Me3odepMy MO2ym CHoea
yyacmeoeamb 6 ¢hopMupo8aHuUuU 3numesusi — HarnpumMep npu ¢hpopmupoeaHuu
comMumoas).



3apoabiweBbiu UWMITUHAP: Mbllb 3apoabiweBbin AUCK: UbINNEHOK
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AMOpPUOH MbIwuK: 8,5 cyToK




MUMmnnaHTauusa y 4YenoBeka

5-6 days 7-8 days
Uterine gland Capillary Trophoblastic lacunae

Syncytiotrophoblast

Amniotic
cavity

Uterine epithelium

Hypoblast
Inner cell

mass

Blastocyst cavity

Cytotrophoblast



IAMO6pPUOH Yyeroeeka:
nepebil aman 2acmpynssyuu - popmMupoeaHue nepeuYvyHoU rnosiocKuU
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IAM6pPUOH Yyesoeeka:
Bmopolii aman cacmpynsyuu - ¢hopmMuposaHue Me300epMbi
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IAM6pPUOH Yyesnoeeka: HOMoxopo
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