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Molecular and Cellular Characteristics of Epithelial Tissue Fusion of the Edge
in the Chick Embryo
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ABSTRACT During the first 4 days of incubation, the chick blastoderm expands and surrounds the yolk by epibolic move-
ment. This expansion is driven by ‘edge cells’, located at the most margin of the embryo. Unlike the expansion, how edge
cells behave when the opposing ends of the embryo meet at day 4 and whether there are changes in gene expression during
the tissue fusion have not been explored. A major obstacle to studying the final stages of chick epiboly is the technical
difficulty in monitoring embryos at those developmental stages over time. In this study, we mimic the final stage of the epiboly
by confronting the two isolated embryonic halves from an early embryo during ex-ovo culture. The results show changes in
the expression of the markers that are known to be expressed strongly in the edge cells, such as DACT2, RNHI, and SNAIL2,
upon the tissue fusion. All the markers are also newly expressed in the wound edges made by cutting the embryo in half,
suggesting a possibility of similar cellular mechanisms between developmental tissue fusion and wound healing process. Also,
to investigate cell migration across the border between the opposing tissue after fusion, one of the isolated embryonic halves
is stained with a lipophilic dye, Dil. As a result, no prominent cell migration from one side to the other side is observed.
Our results show distinct molecular and cellular characteristics in tissue edges of different situations.

(Key words: chick, edge cells, epiboly, tissue fusion, wound healing)

M E

wjo} Ay I o] o2 ©AllA miFED e s F
g2 ol AEFeta ool shute] AEHR F2E
gAdsl= A7 v 2413 Keller, 2002; Ray and Nis-
wander, 2012). °121@ 228 24 A 3R wop %

< o8 A7l # 22 /1 Fel 718 A F sheln,
°l M EAle AR 71Fer olofd F dn
(Perez-Pomares and Foty, 2006; Ray and Niswander, 2012).
ESE kA BAIYE ohd e}, B97F E4gE el 2
2 225 Bste AR A = FzE ch(Jacinto et
al,, 2001). ¥4 o] F2dE T2 7PgAte] o «A]3
A3z o]F ol 2J3l] FE=|™(Petrie and Yamada, 2012), ©]
£ AlE o5k el AE 24 ANH 2 29905

" To whom correspondence should be addressed : hyungchul@jnu.ackr

ol o3t E8]d A xdol| 93] A|oJ¥TthOnochie et
al.,, 2019). 7] AEHF= 217 FHneural tube) A 2 A
TollA Bol X AAH 49 AE 27 e I 7
2wt o] T A9E AT Pyrgaki et al,
2010; Rolo et al., 2016; Vijayraghavan and Davidson, 2017).
AMEe AT 7F A3 S 98 A% 9 AF AL 714
ohdet Az g 7g(el: actin polymerization)<
E3H3E Bxhsl 3ol ™ (Vasioukhin et al., 2000), TF2 A] X~
glofA] o] gl @/do] o9 A WA sl=A], o]l thet A=}
2 delE Fetsta, Aolete WHES TEete e 24
g} 7)=o] Exet W AAlET 14 E Bt
—iriioﬂ Aol 2243l AE Fo] 712 ol 7R

X% YA Y3 AFEE Fl

o

St Ao

LA W

|

_IZ‘LOH_I u

mﬁ

_1_:[1_4
A 3 :%7}%]13%, A=


https://crossmark.crossref.org/dialog/?domain=pdf&date_stamp=2024-12-31&doi=10.5536/KJPS.2024.51.4.251

252 Hol A3} o84 : &

tﬂiz\ﬂ /\16424 ﬁxq]ﬂ xJ A o] o

F
<
¢

3] oZ+e X3 1L

HFFeEe T vAUSS dAFste ul &3tk 5 i
ol e w7} H gl :rL—‘:EJU]](Hamburger and Hamil-
ton, 1951), ol2] TAGA o] A2 % 2o WstE vl
A F4T 5 AUt LR H viol= F-3F 2 E<t
AR st 4~5¢0] A 38 AAE =] 2
"ot o] g wljole] PgAlE] Al ARG S5 Az
ol FEEH, o] TPdAtE] AlE= vjol i EAlsh=
= AE Fo aule] obZ(ale gl o] Ny

U3t AlEFo]th(New, 1959; Lee et al., 2022). €1HH4
3] 22o] g3 e AR Al A ] IS 2T
o] AF TPIAIR ol A E 915e] FHEH A
Toltta <A 9Jti(Martin and Parkhurst, 2004). ©]
frAbebAl, W HE e S B WS Ao B
Hijote] Fpgate] AlaEol|A ol vpom, o] & Fal & Hio}
gy Bt AR Alxe uE A RAeE 3
AR W2l o2 o]Fslhe o2 A7t ti(Bellairs, 1963;
Bellairs et al., 1969; Lee et al., 2022).

aFE Al 2 AA W A X ATelA, 23tk
oF o] A o2 th7] 4% T2 FeEAA 2 <ol
e E4e Ball Au Fel B Aot AExsdS
EZ4Z 23 vl QI tHAffolter et al., 2009;
Polyakov et al., 2014). A 2 FEE2] Z7]ulolo] Ay
ZA ol et ATte 7] SAEA wljo} 3o o &, Al
S 7] A To = Qlal Bel dEA UA &gk &
ATl e A8 ATellA Wzl & wjote] 7Pdate] Alx
o] BT AIME g% g A (Lee et al., 2022)E
ol-gal & wiotelAe] B} & A #EsH 53] |
ujoke] epibolye] mHA|E}F EHAIE 7 0w PraETh Ea
7PEARA oA ol Ao g st °7Q?<} nAE 2

gole] 4124 5F HYES A%

A==
[€)

o o PN e PU

o AN X <>?~ :10

Jo
i)
ol
—_
rr
=,

-

(]

1. HHOF HHRE 2! A< uit

T3 stolgtel Bk (Hy-line Brown) & Al
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9ol SHETHFig. 1A). oW, F&hea} vijopr) B
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2. Whole-Mount mRNA /n Situ Hybridization
TAIZ wol= 7]l &el%] mRNA in situ hybridi-
zations AX FAA FHE E13HTKStern, 1998). HA,
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T, gyl z2 8 9 3 JNEFE 913 proteinase K 3] 2]
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formaldehydeol| A 30% B9t T A7Ic) o] F, wal S &
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] O_,
@ cut (@) incubation
- ﬂ
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Fig. 1. Epithelial tissue fusion of the edge of the early chick emb-
ryo over time. (A) Schematic diagram of experimental procedure.
When an HH stage 6 embryo is cultured ex-ovo with its edges
facing each other after being cut in half, the opposing edges attach
gradually over time. (B) Representative bright-field images at
different time points during epithelial tissue fusion (n>3). About 1/3
edge region is attached after 2 hours of incubation and about 2/3
edge region is attached after 6 hours. Scale bars: 1 mm.
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T8 500 uLot =3l A4 g REETE o g &
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Fig. 2. Expression patterns of the edge-cell-markers, DACT2,
RNHI, and SNAI2, checked by in situ hybridization during
epithelial tissue fusion of the edge of the early chick embryo.
(A) Schematic diagram of experimental procedure. The four
different monitored regions after the procedure are marked in
red boxes: old closed edge, I; young closed edge, II; free edge,
I, cut edge (wound), IV. Expression patterns of DACT2 (B,
E), RNHI (C, F), and SNAI2 (D, G) (n>5 for each gene). (E—
G) Magnified views of the marked regions in red boxes in (B
—D) of each gene. (H—J) Quantification of the thickness of
the expression of each gene in the four different regions. Black
dots and blue lines indicate mean and standard error of mean,
respectively. Values with different letters are significantly
different (P<0.05, oneway ANOVA with Turkey’s multiple
comparisons). Scale bars: 1 mm in (B—D), 200 um in (E—G).
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~ Dil-stained half

16h incubation

B middle region hinge region

bright-field Dil bright-field Dil

Oh

16 h

Fig. 3. Cell mixing during epithelial tissue fusion of the edge of
the early chick embryo. (A) Schematic diagram of experimental
procedure. One of the isolated half-embryo is stained with a
lipophilic dye, Dil, then is confronted with the other half, followed
by 16 h of incubation. Both the middle and hinge regions of the
fused area are investigated for cell mixing. (B) Bright-filed and
fluorescent (Dil) images of edge regions right after ex-ovo culture
setup (0 h) and 16 h of incubation. The arrow in the bottom left
panel indicates the migration of Dil-positive cells towards the
opposing isolated half-embryo. Scale bars: 500 pm.
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