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Observation of Zebrafish Development

Sample Answers

The zebrafish, Danio rerio, develops from a single cell to the hatching stage in about 48 hours. During that time, scientists can look through its transparent shell to see how its organs develop.

In this activity, you will have the opportunity to make detailed observations of a developing zebrafish embryo. Watch the zebrafish development video. Then watch the video stills and fill in the table below.  

For image #1, describe the embryo as completely as you can. For images #2 –#9, describe the changes that have taken place since the previous image.

	Image #1

[image: image1.wmf]
	Single cell, with one clear area at bottom right, is encased in a clear shell that protects the developing embryo. Opaque material that makes up the bulk of the cell is the yolk that will nourish the developing embryo.



	Image #2

[image: image2.wmf]
	The clear area shown in the first cell has enlarged a bit and divided into distinct compartments that are individual cells. The formation of these cells is due to the process of mitosis.



	Image #3

[image: image3.wmf]
	The individual cells have further subdivided; each cell is smaller than in the prior image.



	Image #4

[image: image4.wmf]
	There is a deep furrow near the perimeter of the bottom of the embryo, and a groove developing in the top. 



	Image #5

[image: image5.wmf]
	Embryo is developing a recognizable form. A slightly enlarged area at one end will become the head.



	Image #6

[image: image6.wmf]QuickTime™ and a TIFF (Uncompressed) decompressor are needed to see this picture.


	Head and tail are well defined. An eye is recognizable. Riblike structures are visible along the embryo between the head and tail.
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	Image #7

[image: image7.wmf]
	Embryo has elongated. Additional riblike structures are visible along the body.



	Image #8

[image: image8.wmf]
	Embryo is greatly enlarged and filling its shell. Eyes and mouth are clearly visible. The yolk is getting smaller.



	Image #9

[image: image9.wmf]
	The embryo has gained considerable pigmentation in its eyes and along its body. The yolk has greatly decreased in volume.
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Sequencing Zebrafish Development
Sample Answers

You have been given a set of nine zebrafish development cards. Put the cards in order, from the earliest developmental stage to the latest, and answer the following questions:  

1.
Describe how you sequenced the cards. You may wish to consider changes in visible structures, visible biological processes, and changes in the size of the embryo.


Answers will vary.


2.
Choose three distinct structures that are visible at some stage of the embryo’s development. What structures are they, in which images are they seen, and what are their functions?


Answers will vary but may include the following:
 
•
Head: Image #5 on—will contain brain, mouth, eyes, etc.

•
Eye: Image #6 on—permits vision. 

•
Mouth: seen clearly in Image #8—gathers food.
 
•
Segments along the sides of the embryo show up at approximately Image #6 and
 

enlarge visibly through Image #8—these segments will develop into various
 

structures including bands of muscles. 

3.
What is the function of the smooth “sack” seen in each image? Does it stay the same size? Predict what will happen to it after the zebrafish hatches.


The sack is the yolk of the egg, which provides nutrients for the developing embryo.
 
The yolk sack shrinks as the embryo uses the stored materials. After the embryo hatches,

it will absorb the remaining nutrients and the sack will disappear. At this point, the

 young fish must capture food on its own.


4. After the final image, the zebrafish hatches from its clear shell and begins to swim freely in its environment. What changes must have occurred inside the zebrafish (changes that we cannot see in the images) for it to be able to become a freely swimming organism?


The embryo has developed complete and functioning respiratory, circulatory, and
 
digestive systems; its brain is fully developed to control these and many other functions, 

including  muscles for swimming; the fish’s senses (vision, smell, etc.) have also

 developed.
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