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PE 5411 (Danio rerio)(Tiibingen i R ) 1 Ak 5 K2~
A Bl Bt AL R E OB A S w fR AL

Indo-1 #f £h . Fluo-4 #f h . Texas Red 4 H
Invitrogen Corporation, At 24 it 228 B A6 5246 4
ERAIACH

W BE 85 75 W 4 k2 13.7 mmol/L NaCl,
0.54 mmol/L KCI, 0.025 mmol/L Na,HPO,,
0.044 mmol/L KH,PO,, 1.3 mmol/L CaCl,,
1.0 mmol/L MgSO, #1 4.2 mmol/L NaHCO,, pH 7.2.
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MRS i 5 PAT PR BRI BT, A Wb B4 (ZEISS TLB3.1) &
B ¥ B8 s g 24, A2 TE T H. K2 H
I E T 05 AT ) 3O AR b e L A v A
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iR FE AR
1.2.5 Indo-1 59 & b vHE ih £ (100 52 . 3 3k 4 i Y
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Table 1 Components of free [Ca] standard solutions
(pH 7.40 at 25°C)

c¢(EGTA) c(CaCl,) Solution [Ca] Embryo [Ca]

/ (mmol-L™) / (mmol- L") /(nmol - L) / (nmol-L") Y
200 0 0 <0.01
200 26.90 10 11.17
200 121.70 100 126.07
200 151.31 200 225.00
200 177.18 500 560.50

" Intracellular [Ca] of embryo was calculated on the assumption that
standard solutions injected were diluted 100-fold in the cells, while

intracellular ATP and Mg concentrations were 5 and 6 mmol/L.
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Wrze S B, 2 P < 0.05 Ak 2 55 B 3%
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Fig. 1 Representative Fluo-4 fluorescence patterns (upper panels) and transmission images

(lower panels) during the cleavage period using confocal microscopic imaging

(a, ) 25 min after fertilization. (b, f) 30 min after fertilization. (c, g) 35 min after fertilization. (d, h) 40 min after fertilization.

An example showing that high Fluo-4 fluorescence (i) may result from the inhomogeneity of dyes as revealed by Texas Red

(j). Fluo-4 (green) and Texas Red (red) were injected together into an egg (k) in the zygote period.
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Fig. 2 Representative Indo-1 fluorescence images during cleavage in the zygote

(a, e, 1) 25 min after fertilization. (b, f, j) 30 min after fertilization. (c, g, k) 35 min after fertilization. (d, f, 1) 40 min after

fertilization. (a~d) 405nm, (e~h) 485nm, (i~1) Raesuss-
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MRPEAK(), ZLH I Ragsuss THEE B TIREE,
7 BL5E 52 Indo-1 9% 06 LUK A AR 7 i 26 . s o
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WH RIS 6 & B SO IX LN S5, BlIikix—
TAE DB AAE M NG AT
SEI6 i AN [H) Ca® ¥R B 1 2% 31 55 Indo-1
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ZAF IR PG AR, i B P [Calid &
(>1 mmol/L) £ 3 BB 15 4 I8 JIf 76 56 B (0] ] ZE T,
M LA E R PICERATTR A K ROV LN M AE
i) — A5 B E Rl sk 45 R S 55 A W iR SL 5043 3 1)
BARHEATRON. W 3 Pros, —HEREAYG. )
P &5 R =3.8 Run= 1.1, A (DX A
T A RTINS, NI RS E 52OE
] ARG Rk, G453 B+Ky=2 310 nmol/L.
¥ PR g BARANAR), BRI D R R &
TR A AN [ DX S PR TR
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Fig. 3 In vivo calibration of Indo-1 fluorescence
The relationship between fluorescence ratio and [Ca]; was obtained from
experiments on zebrafish eggs (O—O, n = 3) and rat cardiomyocytes
(@—®, n = 3), respectively. The solid line is a curve fit to Rususs =
(R = Ruin)/(1 + B * Kq/[Ca]) + Ryin. (B * Kq4=2 310 nmol/L).
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Fig. 4 Time-dependent change of intracellular Ca*
concentration ([Ca]i) in zebrafish embryos

(a) The image of an embryo as an example showing two areas of interest,

marked in yellow and red, respectively, for the calculation of [Ca];. (b)

[Ca]; changes in the red (@ —@) or yellow (A—A) areas (n = 4).
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Intracellular Calcium Signaling During
The First Cleavage of Zebrafish Embryo”

GAO Wen-Xue™, ZHOU Peng™, WEI Wei, WEN Lu, ZHANG Bo™, WANG Shi-Qiang™
(State Key Laboratory of Biomembrane and Membrane Biotechnology and Key Laboratory of Cell Proliferation and Differentiation,
College of Life Seience, Peking University, Ministry of Education, Beijing 100871, China)
Abstract Ca® is a ubiquitous second messenger which plays a key role in early development of embryos. Ca*
probes (Fluo-4 or Indo-1) were injected into zebrafish eggs to detect the distribution of free Ca** during their first
cleavage using confocal microscopic or dual-wavelength ratiometric imaging. A high Ca* zone was first observed
in the animal pole right before the first cleavage, then it extended along the cleavage furrow and the Ca* signal
remained high in this region throughout the first cleavage. Intracellular Ca* concentration ([Ca];) was measured via
Indo-1 dual-wavelength system, and it was shown to be homogeneous within the whole embryo before the first
cleavage. During the first cleavage, [Ca]; increased significantly near the cleavage furrow, while it remained
unchanged in other areas. As the dual-wavelength ratiometric imaging eliminates the artifacts due to indicator
inhomogeneity, the results provided an unequivocal quantification for the Ca*" dynamics associated with the first

cleavage of embryonic development.

Key words zebrafish, early embryo, calcium signaling
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