T@@Cb or GU/'O/G Learn.Genetics.utah.edu ('
You've Come A Long Way, Dolly!

Abstract

During this activity, students construct a timeline depicting the history of cloning. They present, and
then place in order, key events in cloning using the birth of Dolly the sheep as a reference point.
Since students are not given the date of each event, they need to consider the relative progression
of cloning techniques and the increasing complexity of cloned organisms. Once the timeline is
complete and the dates are confirmed, students are asked to consider and discuss the scientific and
social/political significance of the events.

Learning Objectives

e Students will understand that cloning is not a new science

e Students will understand that scientific advances are a process with one “discovery” enabling the
next

e Students will think critically about the social or political impact of scientific progress
e Students will learn about the advance of cloning technologies and the current state of cloning

science

Estimated time

e Class Time 70 minutes (may be extended by class discussion or assessment)

® Prep time 30 minutes

Materials

e Classroom set of Mock Newspaper Articles (cut each page in half along dotted line)
* Student handouts

e Tape

e Stickers in two colors for each student

Background

Current media attention seems to indicate that cloning is a recent scientific phenomenon. However,
less-publicized studies in cloning have been carried out since 1885.

The steps leading to current cloning methods began with cloning very simple organisms by artificial
embryo twinning (splitting a very early embryo in half in a Petri dish). Some of the first cloned organ-
isms came from embryos that were split in two using a fine piece of hair as a noose. Further experi-
ments using this technique established the fact that the nucleus directs cell growth and division.

The next step was cloning by nuclear transfer. This is the process of taking the nucleus from a donor
cell and placing it in an unfertilized, enucleated egg cell. Experiments using this technique began
with simple organisms and progressed to more complex mammals. Dolly the sheep was the first
organism to be cloned using the nucleus from an adult somatic cell as opposed to an embryonic
cell, thus indicating yet another advance in cloning technology.

© 2020 University of Utah Updated July 27,2020 1



Cloning technology has also been used to create transgenic organisms by placing selected genes
in the nuclei of cultured adult somatic cells and then using those nuclei to create transgenic cloned
embryos. When grown to maturity, these organisms can be used to produce harvestable proteins
for human use. Scientists are working on using cloning techniques to harvest human stem cells for
medical treatment as well.

It is important that students understand the difference between the embryo twinning and somatic
cell nuclear transfer cloning techniques. Since the embryo used for embryo twinning was produced
by sexual reproduction, none of the resulting clones will be genetically identical to either parent.
This is also true for cloning via nuclear transfer using nuclei from embryonic donor cells. However,
since the nucleus used for somatic cell nuclear transfer is taken from one of a donor’s somatic cells,
the clone is genetically identical to this “parent.” This ability to use an adult cell eliminates the need
for an embryo, enabling clones to be produced by asexual rather than sexual reproduction.

Activity Part One:

1. Begin class by discussing the significance of the birth of Dolly the sheep and the fact that Dolly’s
birth is just one event in the long history of cloning.

2. Tell the students that:

e They will be using The Cloning Times newspaper articles to construct a timeline depicting
the history of cloning. Each article describes a significant event in the timeline. The name of
the scientist who carried out the research or a person important to that event is listed after
the headlines. A sentence summarizing the event is printed in bold type at the beginning of
each article.

e Asthere are no dates on the articles, it is up to them to determine where to place their event
along the timeline (a designated space along the wall of the classroom). Initially, they will use
the birth of Dolly as a reference point.

e To construct the timeline, they will present their article headline and summary sentence to
the class, and then tape the article on the wall in the order they think it belongs relative to
events already posted. They will probably make many adjustments along the way.

3. Hand out articles and student handouts. Ask the students to read the Activity Instructions and
begin.

4. Next, ask the student/group whose headline reads: Hello Dolly! to read their headline and sum-
mary sentence (in boldface type) aloud to the class. Have that student tape their article in the
middle of the space you have designated for timeline construction. This student must go first as
their event is the reference point.

5. Call on students at random (or ask for volunteers) to read the headline and summary sentence (in
boldface type) of their newspaper article aloud. After each presentation, have the student place
the article along the timeline in the area they think it belongs, and ask them to explain why they
are placing their event in that particular place. Students who are unsure of where to place their
article may ask for input from the rest of the class.

6. When student presenters read the following three events, stop, and ask the class to write that
summary sentence in the proper space on the Cloning Times Record. You will need to tell them
the year of the event.
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7.

* Frogs cloned by nuclear transfer from a tadpole embryo (1952)
e Female mouse cloned by somatic cell nuclear transfer (1998)
e Human cloning might also be used to create stem cells for new medical treatments (2001)

e This will help keep the students focused during the activity and provide additional refer-
ence points along the way. Use these events to rearrange the posted newspaper events
as necessary.

When students have placed their newspaper articles in the proper order, the large, light letters
in the background will spell out “You've Come A Long Way Dolly”. Once all of the events are cor-
rectly placed, give students time to copy the headlines and summary sentences down in order
on their Cloning Times Record, thus revealing the actual date of each event.

Activity Part Two:

Designate one sticker color to represent scientific significance and the other sticker color to repre-
sent political/social significance. Give the students one sticker of each color.

8.

9.

Ask students to first place the designated sticker on the timeline event they think is of the most
scientific importance. Discuss these choices as a class.

Next, ask students to place the other sticker on the event they think has the most social or politi-
cal importance. Discuss these choices as a class.

Activity Part Three:

10.Use the Questions (Part Ill) on the Cloning Timeline Activity Discussion and Questions student

handout (S-3) in one of the following ways:

e Discuss the questions as a class.

e Ask students to choose a question and write a one-page response using information from
the constructed timeline to support their answer.

e Have students chose one question to answer by drawing a mural, comic strip, or flip-book
using information from the constructed timeline.

e Assign each question to a small group to discuss and present their answer to the rest of the
class.

Adaptations

This activity can be done as a whole class or within smaller groups.

Ask students to discuss their articles in small groups and decide on an order before beginning
their presentations.

Have students use a highlighter to highlight key elements (in addition to the headline) in their
newspaper article before presenting.

Ask students in more advanced classes to present an article summary, in addition to the title and
summary sentence, to the class

Funding for this module was provided by a Science Education Partnership Award (No. 1 R25 RR16291-01) from the National Center for
Research Resources, a component of the National Institutes of Health.
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