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In spite of actual achievements in the field of diagnosis and first steps done in personalized treatment, breast cancer remains one of the most frequent tumors in general structure of morbidity and mortality from malignancies and the first among women, worldwide. According to modern concepts, management of this tumor is strongly based on highlighting of molecular factors that are exerted by the tumor-modified cells. Their identifying makes possible the interference on many intimate intrinsic signaling pathways, which regulate the breast carcinogenesis. Nowadays, a huge body of molecular evidences is discovered from day to day. On one hand, this newly-discovered pathways increase the theoretical interpretation and understanding of what does breast cancer represent but, on the other hand, they contribute to a state of uncertainty in therapeutic decisions.
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The first distinctive feature in the development of mammary glands is the apparition of milk lines that is followed by the formation of 5 pairs of the placodes, which outgrowths to form mammary buds. Later, the buds give rise tubular branched structures. These structures represent the primordial of lactiferous ducts, which from 18th day of embryonic development stop to differentiate until the puberty. The major events that occur during the breast development are strongly connected to cyclic hormonal modifications in pregnancy, lactation and menopause.

At the puberty occurs the branching of ductal excretory system – a process controlled by a broad spectrum of molecular factors. These are the hormones, growth factors, matrix active substances, metaloproteinases (MMP), the components of immune system. Molecular factors, involved in mammary development have diverse pathways and origin.
The aim: to determine the role of Wnt-signaling pathway in embryonic development of mammary gland.
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[bookmark: page489]Mammary gland development begins early in embryonic period. The first detectable appearance is formation of milk lines, followed by placodes that will transform into the buds. The milk lines begin to be visible from E10. The lines appear as a result of local intensive ectodermal proliferation, followed by protrusion of the cells towards the external versant of ectoderm. The cells migrate along the milk way and form several cellular collections, known as placodes. In E11, in placodes is expressed PTHrP (Parathyroid Hormone-related Protein), that is the fibroblast growth factor 10 (FGF10). The recent studies, dedicated to lacZ, have confirmed the expression of BMP4 (Bone Morphogenetic Protein 4) within the epithelial mammary primordial during E11.5 and 14.5 [1]. In E11.5, 5 pairs of mammary placodes, symmetrically positioned form the reproductive zone. Although their simultaneous apparition and positioning in this site, the placodes are not identically commited forward a further development. For each placode pair there are distinct pre-determined molecular signaling pathways, which are able to control their development depending on the species. It is important to be mentioned that in human beings first appear the 1st and the 5th pairs of placodes, followed by the pairs 3 and 4, the second pairs being the last one.

Wnt10b and TOP-Gal expression becomes restricted in E11.5 to cells that are actively rearranging to form placodes [2]. TOP-Gal is expressed predominantly within the epithelial cells at this stage [3]. Wnt signaling pathway may be important to direct the cell movements into the placode at this stage. Moreover, as loss of β-catenin signaling influences all ectoderm derivate development it is likely to causes multipotent ectoderm cells to acquire a general placode cell fate [4]. Blocking Wnt reception with Dkk completely suppresses all placode development. Conversely, stimulating calssical signaling accelerates, expands, and induces placodes and placodal markers (Wnt10b and Tbx3) within the ventral–lateral ectoderm [2]. Further supporting the requirement for classical Wnt signaling in placode development, Lef1−/− mice lack two pairs of placodes and the three pairs that form are small and degenerate [3, 5]. The fact that loss of Lef1 results in a milder phenotype than overexpression of Dkk may be caused by redundancy among the Tcf/Lef transcriptional partners. Placodes are also absent or smaller in mice mutant for other Wnt pathway genes such as Pygopus 2 (Pygo2, a Wnt modifier) and Lrp5 and Lrp6 (two Wnt coreceptors) [6, 7, 8].

Factors that may lie upstream of Wnt signaling at this stage appear to be body-site specific [9, 10, 11, 12]. Individual placodes are differentially regulated by upstream somitic and mesenchymal signals: FGF10/FGFR2b critically regulates placode 1, 2, 3, and 5 formation and Lef1 and TOP-Gal-F expression; Tbx3 is essential for placodes 1, 3, 4, and 5 formation and Lef1 expression. Nrg3 critically regulates the size and position of buds 3 and 4, Wnt 10b and Lef1 expression, and appears to be involved in placode specification. NrgSkamutants show both supernumerary and missing placodes particularly around placodes 3 and 4, and ectodermal Nrg3 overexpression can induce the formation of extra placodes along the mammary line. The β-catenin signaling at this stage are elusively defined including positive and negative regulators
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[bookmark: page491]Eda and Dkk. Eda is a member of the tumor necrosis factor (TNF) superfamily and signals via its receptor, Edar. Like Nrg3, overexpression of Eda, a Wnt target, promotes placodal cell fate along the entire mammary line [13, 14]. In other derivates, the Wnt pathway converges with BMP and Edar pathways to delimit placodal size by augmenting circumferential expression of Wnt inhibitors such as DKK [15].
An increasing body of signaling molecules has been described as being expressed within either the epithelial or mesenchymal cells of the mammary bud. However, functional information exists for only a few of these signaling pathways. As with the previous stages, Wnt signaling appears to participate in the formation of the mammary buds. Wnt gene expression remains induced in the epithelial cells of the mammary bud through to E15. In addition, many Wnt pathway genes are expressed within the mammary buds at E12.5 and E15 [2]. Lef1 is expressed in the mammary placode and bud at E11/12, and later, at around E14.5, it is expressed in the condensed mammary mesenchyme [16]. As mentioned in the section above, Lef1 -/-mice form small placodes, which degenerate instead of going on to form mammary buds [5]. Whether this represents a failure of placode development or a block in the transition from placode to bud is not clear, because a detailed study of molecular markers of mammary development has not been done on these embryos. Furthermore, it is not clear whether the mammary defects in Lef1-/- mice are the result of the loss of Lef1 from epithelium or mesenchyme, or both.

Concluding remarks. Because of breast cancer cells tendency to dedifferentiate and to acquire an antigenic phenotype similar to that from embryonic primordium, understanding, as deep as it possible, of molecular mechanisms in mammary gland development is required. From all molecular mechanisms, which contribute to breast development, Wnt-signaling pathway seems to be the most important, with numerous involvements. These functions make from Wnt gene a target of research interest that would give real therapeutic solutions in treatment of breast cancer.
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Всупереч сучасним досягненням в області діагностики, а також пер-шим крокам в індивідуальному лікуванні, рак молочної залози (РМЗ)
залишається однією з найчастіших нозологій в структурі захворюваності та
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[bookmark: page495]смертності від злоякісних пухлин, першою у складі жіночої популяції. Згідно
сучасним концепціям, тактика ведення пацієнтів з РМЗ все більше ґрунтується на виявленні молекулярних факторів, експресованих пухлинними клітинами. На даний момент відомо велика кількість таких антигенів і їх
кількість щоденно тільки збільшується. З одного боку, такий стан речей розширює межі теоретичних знань РМЗ, але, з іншого боку, збільшує стан
невизначеності у виборі єдино правильного лікувального рішення.
Wnt, сигнальний шлях, молочна залоза, плакоди, молекулярний фактор, антиген, ембріогенез, рак молочної залози

Вопреки современным достижениям в области диагностики, а также
первым шагам в индивидуальном лечении, рак молочной железы (РМЖ) остается одной из самых частых нозологий в структуре заболеваемости и смертности от злокачественных опухолей, первой в составе женской
популяции. Согласно современным концепциям, тактика ведения пациентов с РМЖ все больше основывается на выявлении молекулярных факторов,
экспрессируемых опухолевыми клетками. На данный момент известно боль-шое количество таких антигенов и их количество только увеличивается изо

дня в день. С одной стороны, такое положение вещей расширяет границы теоретических знаний РМЖ, но, с другой стороны, увеличивает состояние неопределенности в выборе единственно правильного лечебного решения.
Wnt, сигнальный путь, молочная железа, плакоды, молекулярный фактор, антиген, эмбриогенез, рак молочной железы







































