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Brief Introduction:

This book relates to classical genetics, cytogenetics, molecular genetics,
population genetics and quantitative genetics and other content and has a total of 23
experiments. Basically, It reflects the teaching demand of the fundamental genetics
experiment. The content and structure arrangement was new, and the experimental
design includes principles, test records, test reports and other basic requirements. The
concrete experiment content designing has the experiment principles, basic materials,
experimental steps, analyses of results, matters needing attention. These are the

necessary approach of cultivating students with gentry densely thinking and analytical
skills.
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Preface

Genetics is an introductory course that deals with the laws of Mendelian
inheritance and their chromosomal and molecular basis. The major laboratory
investigations emphasize hands-on experience with basic genetic techniques, including
construction and analysis of genetic crosses with several organisms, preparation and
analysis of chromosome material, examination of DNA and calculation and analysis of
patterns of DNA sequence variation by electrophoresis. Many of the exercises involve
Drosophila melanogaster, the classic organism of experimental genetics. This book
includes four aspects and a total of 23 experiments, of which the principles have been
established to acquaint you with Genetics.

The number of experiments in this book is large. Moreover, this book includes
experimental techniques based on some molecular level. The time for doing experiments
in class is limited, so all of the experiments can not be done. Therefore, you can make
appropriate choice according to the specific circumstances. Due to the limitation of time,
some experiments are not collected, which need to be added in future.

This book is an attempt and exploration of bilingual textbook, so omissions and
mistakes can hardly be avoided. We welcome your comments and suggestions on the
format, presentation of ideas, and experiments themselves in order to improve in the
next edition.

In this book, Dr Li Weidong (Hainan Tropical Ocean University) wrote the first
part, Dr Wang Peizheng (Hainan Tropical Ocean University) wrote the second and third
part and Dr Li Chengi(Henan Institute of Science and Technology) wrote the last part.

This book is sponsored by Hainan Tropical Ocean University.

Editor
2018.11
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Experiment 1 Looking at the Mitosis Using Onion ( Garlic ) Roots o Bje

Experiment 1 Looking at the Mitosis Using Onion
( Garlic ) Roots

| . Experimental Objectives

(1) Prepare your own specimens of onion roots with which you can visualize all of
the stages of the mitosis.

(2) Better understand the process and stages of the mitosis.

(3) Apply an analytical technique by which the relative length of each stage of the

mitosis can be estimated.

Il . Experimental Principles

DNA replication in eukaryotes is accompanied by the process called mitosis
which assures that each daughter cell receives one copy of the replicated chromosomes.
During the process of mitosis, the chromosomes pass through several stages known
as prophase, metaphase, anaphase and telophase. The actual division of the cytoplasm
is called cytokinesis and occurs at telophase. During each of the stages prior to
cytokinesis, particular events occur, which contributes to the orderly distribution of the

replicated chromosomes.

lll . Experimental Materials

Onion roots, compound microscopes, prepared slides of longitudinal sections of
onion roots, dissecting needles, slides, cover slips, forceps, filter paper, scalpel, acetic

acid, acetic orcein, 1mol/L Hydrochloric acid, Carnoy’s fixative (Mixture of ethyl
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alcohol: glacial acetic acid in proportions of 3 : 1 or 9 : 1), 10% solution of glacial

acetic acid, distilled or deionized water, and carbol fuchsin.

IV . Experimental Procedures

Preparing root tip squashes:

(1) Using scissors, cut 2 root tips about 1 cm long, and transfer them into a plastic
micro-tube.

(2) Treat them with Carnoy’s fixative for 12 h.

(3) Drain the Carnoy’s fixative and fill the centrifuge tube to about 2/3 full with
1 mol/L HCI (Caution: work with the HCI carefully. It is a strong acid).

(4) Place the centrifuge tube into a 60°C water bath, and allow the roots to incubate
for 12 minutes. After that remove the tube from the water bath.

(5) Carefully transfer the root tips to a small petri plate using forceps.

(6) Rinse the root tips 3 times with the water, using the dropper bottle.

Staining the chromosomes:

(1) Cover the root with the Carbol fuchsin stain/Lactic acid, acetic and orcein dye.
(2) Incubate the roots into the stain liquid for 12 minutes. During this process the
very tip of the root will begin to turn red.

(3) Remove the stain and again rinse the roots 3 times with water.
Making the root tip squash:

(1) Transfer a root to a clean microscope slide and drip a drop of water on it.

(2) Using a razor blade, cut off the unstained part of the root, and discard it.

(3) Cover the root tip with a cover slip, and then carefully push down the
cover slide with the wooden end of a dissecting probe. Push hard, but do not twist
or push the cover slide sideways. The root tip should spread out to a diameter of
0.5—1cm.

(4) Examine the stages in mitosis.
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V . Experimental Results

Observe the onion root tip squash under the 10 X objective. Look for the region
that has larger nuclei relative to the size of the cell. The cells will display stages of
mitosis. Switch to the 40 X objective to make closer observations. Prophase and
prometaphase are difficult to distinguish, so all these cells are classified as prophase.

Record your observations in the table provided. Draw the image of what you have
observed, and describe which stage it is in the mitosis.

Questions:

(1) Why do we use onion roots to view the mitosis?

(D The onion root can grow easily and large numbers of roots will be got soon.

@ The cells at the tip of the roots divide actively so it is easier to check the
periods of mitosis.

(3 Chromosomes can be stained to make them more easily observable.

(2) What is the distinguishing visible feature in each stage of mitosis?

Prophase:

Metaphase:

Anaphase:

Telophase:

(The answer is omitted.)

Appendix:

Lactic acid, acetic and orcein dye: an A solution, a certain quantity of B solution
and a certain quantity of water.

Aceto-orcein stain (A): about 2 g orcein stain +100 mL glacial acetic acid, heating
(not boiling), fully dissolving, then filtering.

Orcein-lactic acid stain (B): about 2 g orcein stain +100 mL lactic acid, heating (not
boiling), fully dissolving, then filtering.

Carbol fuchsin: 0.3 g orcein stain + 90 mL carbolic acid (5%) +11 mL glacial
acetic acid+11 mL formaldehyde (37%), fully dissolving.
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