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CHAPTER 1 »
The Compound Light
Microscope

Goal » Use this page to review the functon of each part of the compound light

microscope.

What to Do

*  Each part of the compound light microscope is listed in the left column of the table
below. In the right column, describe the function of each microscope part. For
assistance, refer to pages 10-11 of SCIENCEPOWER™ 8.

—
Microscope part Function
—Par Yov Took FVovrjﬁ P

eyepiece -Has lens that magnifies

~Holds eyépe_nce and objective lens
wbe at proper distance

-Rotating disk holds 1 or more objective lens
revolving nosepiece ~turn it fo change lens -each lens clicks nfo place

-ragnifies object

objective lens -power enlarged on slide

-ufe with Médivrﬂ Qn l'\ifjl'\ focus PowéV Mafjn.lf.lncaﬁon fo byinrj _I
sharper foCus

fine-adjustment knob

-moves the tube or ffafje vpP or down To byinfj objeif info foCus

Coarse'adjusment knob ~only vsed on low pPower lens

~supports microscope slide  -clips hold slide in poriﬁ;n '
-hole in fTB‘je allows Lier to pass H\Vovfjl«

-divects light fo The object being viewed

-condenser lens

~Controls amount of light reaching the object viewed

-light allows defails in object to be seen easier
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Calculating Magnification
 

Magnification occurs twice in ca microscope. It occurs the first time through the eyepiece which magnifies the slide 10 times. Then, the objective magnifies the slide again. This magnification depends on the number marked on the objective. In order to calculate the total magnification the two magnifications musty be multiplied together.

 

	 
	objective lens
	eyepiece
	total magnification

	Low Power
	4x
	10x
	40x

	Medium Power
	10x
	10x
	100x

	High Power
	40x
	10x
	400x


 

GENERAL PROCEDURES:
1. Make sure all backpacks are out of the aisles before you get a microscope! Always carry the microscope with one hand on the Arm and one hand on the Base. Carry it close to your body.
2. Remove the cover, plug the microscope in, and place the excess cord on the table! If you let the excess cord dangle over the edge, your knee could get caught on it, and the next sound you hear will be a very expensive crash. I will bill you later!
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3. Always start and end with Low Power! The Green means GO! -- “Go ahead and put the slide on the stage.” “Go ahead and use the Coarse focus knob.” “Go ahead and remove the slide from the stage.” “Go ahead and put the microscope away.”
4. Place the slide on the microscope stage, with the specimen directly over the center of the glass circle on the stage. Then you have a 9 out of 10 chance of finding the specimen as soon as you look through the eyepiece!
[image: image3.png]100¢



   [image: image4.png]Low Power
1000

@7



   [image: image5.png]High Power
4300





5. If, and ONLY if, you are on LOW POWER, lower the objective lens to the lowest point, then focus using first the coarse knob, then the fine focus knob. The specimen will be in focus when the LOW POWER objective is close to the lowest point, so start there and focus by slowly raising the lens. If you can’t get it at all into focus using the coarse knob, then switch to the fine focus knob.
6. Once you have found the specimen on Low Power (100x), unless specifically asked to draw it on low power, center the specimen in your field of view, then, without changing the focus knobs, switch it to High Power. If you don’t center the specimen you will lose it when you switch to High Power (Yellow). [See Above]
7. Once you have it on High Power remember that you only use the fine focus knob! The Yellow means CAUTION! -- “Caution, use only the fine focus knob.” “Caution, do not remove the slide when it is on High Power.” -- The High Power Objective (430x) is very close to the slide. Use of the coarse focus knob will scratch the lens, and crack the slide. More expensive sounds . . .
8. NEVER USE THE RED LENS. The Red Means STOP!! -- “Stop! Don’t use that lens!” -- It is an oil immersion lens. Without the oil to lubricate the lens, you will destroy it! More expensive sounds . . . Also, the oil is needed to help gather enough light to actually see through the lens!

Tips On Making Good Drawings:
1. Don’t even think of starting your drawing unless you have a PENCIL! Drawings in PEN are UNACCEPTABLE! This is for two reasons:
        (a) You can erase pencil!
        (b) You can shade in areas more easily in pencil.
2. Each Drawing must be 1/2 page in size, and must include clear, proper labels! In the upper left hand corner of each circle include the specimen name as written on the slide label. In the upper right hand corner, include the magnification (100x or 430x).

3. Labels should start on the outside of the circle. The circle indicates the field of view as seen through the eyepiece. All arrows should end with the point touching the object to be labeled! [image: image6.png]



4. Animal cells should always include at least the following four labels: Cell membrane, Nuclear membrane, Nucleus, Cytoplasm.
5. Plant Cells should always include at least the following six labels: Cell membrane, Cell wall, Nuclear membrane, Nucleus, Cytoplasm, Chloroplast (this last does not exist in certain plant cells).
6. Remember: This class is about Connections! I don’t want you to Look at the cells; I want you to SEE them! Apply your knowledge of cell structure to your drawings! An unlabeled drawing is nothing more than scratches on a piece of paper!
How To Make A Wet Mount:
1. Gather a thin slice/piece of whatever your specimen is. If your specimen is too thick, then the coverslip will wobble on top of the sample like a see-saw:
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2. Place ONE drop of water directly over the specimen. If you put too much water over the specimen, then the coverslip will float on top of the water, making it harder to draw the specimens as they float past the field of view!
3. Place the coverslip at a 45 degree angle (approximately), with one edge touching the water drop, and let go.
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How To Stain a Slide:
1. Place one drop of Methylene Blue stain on one edge of the coverslip, and the flat edge of a piece of paper towel on the other edge of the coverslip. The paper towel will draw the water out from under the coverslip, and the cohesion of the water (due to those perennial favorites - Hydrogen Bonds) will draw the stain under the coverslip.
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2. As soon as the stain has covered the area containing the specimen you are finished. The stain does not need to be under the entire coverslip. If the stain does not cover the area needed, get a new piece of paper towel and add more stain until it does.
3. Be sure to wipe off the excess stain with a paper towel, so you don’t end up staining the objective lenses.
4. You are now ready to place the slide on the microscope stage. Be sure to follow all the instructions on the previous pages as to how to use the microscope.
5. When you have completed your drawings, be sure to wash and dry both the slide and the coverslip and return them to the correct places!
6. All slides must be put away in the proper trays! Students will not leave until all materials have been put way properly. You are a team!
Final Note:

NOTE: These procedures will remain the same,
regardless of the type of stain,
or the addition of a hypertonic/hypotonic solution to your specimen.

REMEMBER: Be careful with the equipment,
and be sure to leave the lab
in the same condition it was in when you arrived.
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Toronto Team is Playing God


I have recently read an article that describes that a Toronto team of researchers have found a gene that cause other cells to die off, they call it the executioner cell. I think that this is really great that we as a human race are starting to learn more about our body everyday and ourselves. They tried to take this gene out of mice and try to see how it develops and grows, but it did not pass the embryo stage because some cells have to die off to make room for newer cells and so that the embryo can develop. This is what I think is wrong because they are playing god without thinking or researching deeper into this mater and exploring the human body and how it works. I think that its great they think that this can stop some diseases but they still do not know how it works and what other effects it might have, or any thing that it could effect. After they research that then I will feel much better knowing that mankind is not trying to play god with everything it sees. I would like to learn more about this by keeping up to date on any biotechnology news that appears in newspapers or on the Internet. I will learn more about this and not just assume whatever they have learned so far about this gene is it there is always more they are just scratching the surface.
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UNDERSTANDING CELLS
Lesson Two: How Cells Work
Yideo Quiz

Directions: At the end of the video lesson, there is a short quiz. The same quiz a
below; write the answers to the quiz on thnﬁ sheet. . 4 4 ppears

1. Sugar is one of the main sources of _EELQB;{_ for cells.
2. The 01'!‘.!allelles callgd‘LMﬁp‘Chcth 12.‘are also known as the powerhouses of the cell.

3. Tens of thousands of tiny “protein factories” called ' TOSOME.S are found on the surface of
much of the cell’s endoplasmic reticulum. e

4.Thelo anelles called M are made in the nucleus in a special area called the
nucleolus. .

5. Much of the material in the nucleus is used for storingj_a&ﬁm\\l\on
6. The language used by cells is known as me_g&&iﬂde

7. Chromosomes contain a long, twistegé:read-like, chemical calle
xyribanclesy oo

8. Cet;rdon:osomm are not always visible in cells. They can be seen only when cells are getting
ready to_JEQIGUIL. |

-

9, The cell’s language uscs a chemical alphabet that is only __9__ letters long. Y

10. Each set of protein plans is calleda_(1eNe . _ ik
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UNDERSTANDING CELLS
Lesson Two: How Cells Work
1 Crossword Puzzle,
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ACROSS

LThe.________ arethe organelles where the stored en-
ergy of sugar is released.. .

2. The gas called_____ is usually needed to release
the energy stored in sugar,

3. When the energy of sugar is released, it is converted to a chemi-
calabbrevisted ______that is readily available to carry out ¢
work inside the cell. : :

4. During cell reproduction, the chromosomes “condense™ from  1.Proteinsaremadeontheorganellescalled
the ________ thatis normally found in the nucleus. 2. The living material of both the nucleus and cytoplasm is calle
S. Tiny packets of digestive enzymes inside of cells are called by thegeneralnameof __.

—— 3. All the living material of an animal cell is enclosed in a flexibl:
6. The system of intricate passageways inside of cells is calied —_— e .

the reticulum. . 4. Cell products are wrapped in membranes by an organelle caliec

- 1 The chemical language of cells is call = complex.
the ' W% by~products of cellular respiration are
. 8. In plant cells, the organelles called i —_— _and water.

t—————————————————
where energy of sunlight is converted mmredchedﬁ gy R ‘
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UNDERSTANDING CELLS .
Lesson One: Life and Cells
Crossword Puzzle.
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1. Cmmrr with only one cell are said 10
beunice L‘Qi

2. Creagyres wi than one cell ace said ©

4. Because they are $0 hn;ﬁy organized, livig 5@@ n

things are often calied _m?{)_zhjﬂl;____,
5.0ne %hmcmnzﬁ of fivinY things is thac they @

o things that
happen in their eavironments.
6. Another chacactaristic of fiving thmgs is that they
need a sourcs of 2Vl
to stay alive.

Down

1.The !ungs the main organ of the
Mﬁé& system.

2. In complicated fivifig things, such as human beings,
cells have bemm__._________________ 10 perform
different tasks.

3. The organ system tespaasible for removmg llquid
wastes from the body is called the

system,

4, One of the maia cmmctcnsucs of fiving things Is that
they are able to, to create offspeing.
5. The organ system of glands that make the chemical
messengers calied hotraones is called the

6. The brain Is the main oggan of the
-gystem.
" 7. Because they ace the simplest units of structure and
function capable of carrying out alf the processes
* characteristic of life, cells are often called the
N} | ) :
©1998 Chariot Productions
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Glass slides are the keys to our
genetic kingdom, each smaller
than a business card and crusted
with 32,000 specks — all dots of
DNA.

Made with a precision beyond
human hands, they're the work of
a robot. And, like it or not, they’ll
soon be a basic part of health care.
Most of us can expect a “biochip”
in our future, laying bare our
unique genetic structure for easy
analysis.

Going by various names —
Gene Chip, biochip, a microarray
— these slides offer dramatic new
perspectives on hidden codes
. driving our cells.

ed
PO X TLRT

Thousands of such chips have
already been made, just on Uni-
versity Ave. And many thousands
more are produced daily in labs
around the world.

“It’s taking off,” says Neil Wine-

‘garden, a manager at the Univer-

sity Health Network’s microarray
centre, in Toronto.

“This is going to be common,”
he says, spreading his arms for
emphasis. “Just about everybody
will be doing some microarray
screening.”

The microarray centre is locat-
ed in Canada’s genetic science
heartland — an area contained
within a four-block radius drawn

%~ Please see T.0., $4
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from the intersection of University Ave. and Col-
lege St. Inside that circle stand the University of
Toronto, five of the country’s leading research
hospitals, and a host of upstart biotech firms.

This heartland contains a renowned “library”
of more than 5 million frozen gene samples, the
world’s foremost computerized gene database,
and an army of researchers performing genetic
experiments on a daily basis. ’

Some work with mice, since these rodents
have many genes in common with us. Others
work with human tissue. All, one way or another,
are striving to unlock jumbled secrets hidden
within humanity’s genetic code. Microarrays are
fast-becoming essential tools in their quest.

The easiest route to the University Health Net-_
work’s microarray centre is through Toronto
General Hospital's antique College St. entrance,
Doric columns frame the doorway, but a scientif- .
icrevolution brews just inside. v

With 2 zip and 2 hum, a robot is busy printing _
up chips. Shielded from the outside world by a
plexiglass case, it’s just a mechanical arm, but
one capable of combining exquisite precision
with mindless repetition. [

Instead of fingers, it bristles with 48 hollow
pins. Arrayed in rows, they descend on a slide
and deposit minuscule droplets of salt water in
which gene fragments are suspended. Swinging
to a plastic tray, with 384 tiny wells, the pins are
dipped to suck up more genetic ‘material, like 48
tiny fountain pens, Then the arm moves to anoth- .

) to print again, Up to 60 canbe done in one

DN

erchip
batch. . o

“It will print on them all, 48 spots at a time,
says Winegarden, “Then we clean off the pins
pick the next 48 samples, and go around and .
print again.” T

-changes responsible

Wi

Vistons of sckl movles‘come into our
head, where people are profiled at birth
and everything’s predetermined for them.’

~— NEIL WINEGARDEN
Microarray

When a droplet evaporates, it leaves behind a
genetic fragment. Printing continues until éach
slide is crusted with up to 32,000 fragments and
the DNA fixed into place with a coating of special
chemicals.

The centre's two robots grind out 500 chips a
week but production will jump to 1,000 when an-
other two robots arrive this month, says Wine-
garden.

A common experiment with finished biochips
involves a basic comparison, using laser scan-
ners and computers. In some labs, for example,
slides from women with breast cancer are being
compared to chips from cancerfree women,
with researchers hoging to find subtle genetic

or tumours. -

“You look for differences,” says Winegarden.
When done many times, perhaps with slides
from 1,000 women with cancer, “you find which
genes are constantly changed — then you know
which are involved inthe disease.” -

Once rogue genes have been identified, a test
can be developed searching for these markers,
warning people of looming cancer before tu-
mours even appear. And genes could become
targets for drug development, with researchers
seeking ways to block their action.

Microarray screening also has the power to
predict which medicines work best in a patient —
and which to avoid — since genetic variations af-
fect the usefulness of many drugs. '











Bio Chips are great!

I think that this research that is being conducted is really great and that we can actually learn from it and learn some more and more until we understand enough to use it to battle diseases. The one great thing is that this can really help with easing the pain of transplants and other serious surgeries. It can also allow humans to analyze more gene samples then ever before with today’s modern technology. One thing that amazes my is that from a tiny spec of any organic material researchers can now find out the DNA and coding of the whole organic creature. I would like to learn more about how DNA works, why its there and why is it in everything. Also I would like to learn about these biochips and what they look like. This is what I want to learn I will learn this by using the internet to find out what I want to know.




PPL Plays god once again

I hate it when people play god and think they can create something better then Mother Nature could in the course of several hundreds of thousands of years of development. I think that’s its foolish to go and play around with genetics when you don’t have a control of all of the effects and events that could happen when you alter the course of nature and life. I learned that this company have cloned several animals before and has also genetically altered a pig. I think that its just wrong to go mess around with something you cant control, its happened to use before; The Hindenburg was a marvel until it crashed, the titanic was “unsinkable” were just pushing and aggravating mother nature by doing this, instead of cloning things we should learn all that we can so that we have some knowledge of what nature has and then go around changing things if we have to. In this world everything is connected and if we change something else’s will be effected. I would like to learn more about what this company has done and what it plans to do in an more detailed document.
Cell membrane
  
Cell membrane is selective penetrable 
Membrane that lets everything pass is penetrable 
Membrane that lets nothing pass is impenetrable 
  
Osmosis is when material is transported through selective membrane 
  
Diffusion is when a gas or a liquid is spread over an area to neutralize concentration 
  
Plant cells can withstand more pressure he animal cells because plant cells have cell walls 
  
Plant cells can break apart asphalt 
Carrier proteins carrier proteins and materials through the cell membrane   
  
Check your understanding

1. Osmosis 
2. They are alike because they both transport liquids; they are different because diffusion moves gasses or liquids from a higher to a lower concentration unlike osmosis. 
3. Activist transport is different because carrier proteins actually carry the through the cell membrane and in a diffusion state there is a selective membrane that decides when it goes through 
Osmosis and diffusion are alike in that both result in a movement of substances down a concentration gradient 
Diffusion differs from osmosis because involves the dispersion of particles 
Osmosis is the movement water across a selectively permeable membrane so only water can move 
4. The tiny cells that detaching from the ammonia and moving around the room. They are diffusing into the air 
They take small concentration to large concentration. 
5. Because the regtab7es absorb the water and stop being limp 
6. I think because the sold fish absorbs the salt and then dies, also because the fishes lungs cant hold salt.

	Organelle
	Animal or plant
	Function

	Cell Membrane
	both
	protects cell

	Cytoplasm
	both
	Distributes materials such as oxygen

	Nucleus
	both
	Controls cells activities

	Vacuole
	both
	Storage place for surplus food, wastes and other substances

	Endoplasmic Reticulum
	both
	Are channels in which materials are transported

	Mitochondria
	both
	Breaks down tiny food particles and releases energy

	Cell Wall
	plant
	support cells. Much thicker then membrane

	Chloroplasts
	plant
	Conducts photosynthesis. Takes energy from sun and makes carbohydrates


Cell (biology) 
I. INTRODUCTION 
, basic unit of life. Cells are the smallest structures capable of basic life processes, such as taking in nutrients, expelling waste, and reproducing. All living things are composed of cells. Some microscopic organisms, such as bacteria and protozoa, are unicellular, meaning they consist of a single cell. Plants, animals, and fungi are multicellular; that is, they are composed of a great many cells working in concert. But whether it makes up an entire bacterium or is just one of millions in a human being, the cell is a marvel of design and efficiency. Cells carry out thousands of biochemical reactions each minute and reproduce new cells that perpetuate life. 
Cells vary considerably in size. The smallest cell, a type of bacterium known as a mycoplasma, measures 0.0001 mm (0.000004 in) in diameter; 10,000 mycoplasmas in a row are only as wide as the diameter of a human hair. Among the largest cells are the nerve cells that run down a giraffe's neck; these cells can exceed 3 m (9.7 ft) in length. Human cells also display a variety of sizes, from small red blood cells that measure 0.00076 mm (0.00003 in) to liver cells that may be ten times larger. About 10,000 average-sized human cells can fit on the head of a pin. 
Along with their differences in size, cells present an array of shapes. Some, such as the bacterium Escherichia coli, resemble rods. The paramecium, a type of protozoan, is slipper shaped; and the amoeba, another protozoan, has an irregular form that changes shape as it moves around. Plant cells typically resemble boxes or cubes. In humans, the outermost layers of skin cells are flat, while muscle cells are long and thin. Some nerve cells, with their elongated, tentacle-like extensions, suggest an octopus. 
In multicellular organisms, shape is typically tailored to the cell's job. For example, flat skin cells pack tightly into a layer that protects the underlying tissues from invasion by bacteria. Long, thin muscle cells contract readily to move bones. The numerous extensions from a nerve cell enable it to connect to several other nerve cells in order to send and receive messages rapidly and efficiently. 
By itself, each cell is a model of independence and self-containment. Like some miniature, walled city in perpetual rush hour, the cell constantly bustles with traffic, shuttling essential molecules from place to place to carry out the business of living. Despite their individuality, however, cells also display a remarkable ability to join, communicate, and coordinate with other cells. The human body, for example, consists of an estimated 20 to 30 trillion cells. Dozens of different kinds of cells are organized into specialized groups called tissues. Tendons and bones, for example, are composed of connective tissue, whereas skin and mucous membranes are built from epithelial tissue. Different tissue types are assembled into organs, which are structures specialized to perform particular functions. Examples of organ include the heart, stomach, and brain. Organs, in turn, are organized into systems such as the circulatory, digestive, or nervous systems. All together, these assembled organ systems form the human body. 
The components of cells are molecules, nonliving structures formed by the union of atoms. Small molecules serve as building blocks for larger molecules. Proteins, nucleic acids, carbohydrates, and lipids, which include fats and oils, are the four major molecules that underlie cell structure and also participate in cell functions. For example, a tightly organized arrangement of lipids, proteins, and protein-sugar compounds forms the plasma membrane, or outer boundary, of certain cells. The organelles, membrane-bound compartments in cells, are built largely from proteins. Biochemical reactions in cells are guided by enzymes, specialized proteins that speed up chemical reactions. The nucleic acid deoxyribonucleic acid (DNA) contains the hereditary information for cells, and another nucleic acid, ribonucleic acid(RNA), works with DNA to build the thousands of proteins the cell needs. 
II. CELL STRUCTURE 
Cells fall into one of two categories: prokaryotic or eukaryotic (see Prokaryote). In a prokaryotic cell, found only in bacteria and archaebacteria, all the components, including the DNA, mingle freely in the cell's interior, a single compartment. Eukaryotic cells, which make up plants, animals, fungi, and all other life forms, contain numerous compartments, or organelles, within each cell. The DNA in eukaryotic cells is enclosed in a special organelle called the nucleus, which serves as the cell's command center and information library. The term prokaryote comes from Greek words that mean "before, or pre-, nucleus," while eukaryote means "true nucleus." 
Microscope Drawing

Microscope Drawings

In order to make microscope drawing clear, they are usually drawn in a standard format remember that microscope drawings are not meant to be polished pieces of work. You can simply sketch it how you see it or look at it and remember it and then draw it later. While detail is important don’t spend too much time on the drawing

Accuracy is very important

1) Always sketch what you see on a blank white paper not lined or graphed

2) All drawings must be completed with pencil

3) Once the drawing is complete, draw straight lines with a ruler from the objects you whish to label to the right side of the drawing.

4) Using blue, black ink print the label at the end of the appropriate line.

5) Each diagram must have a detailed title underlined once with a ruler. This appears at the bottom of the diagram in the center.

6) Calculate the total magnification of the diagram and indicate this information in brackets on the right side of the title.

7) Indicate the date that you made the sketch in the upper right corner of the page.

Plant Cell



 

	Plant cells contain a variety of membrane-bound structures called organelles. These include a nucleus that carries genetic material; mitochondria that generate energy; ribosomes that manufacture proteins; smooth endoplasmic reticulum that manufactures lipids used for making membranes and storing energy; and a thin lipid membrane that surrounds the cell. Plant cells also contain chloroplasts that capture energy from sunlight and a single fluid-filled vacuole that stores compounds and helps in plant growth. Plant cells are surrounded by a rigid cell wall that protects the cell and maintains its shape. 


Animal Cell
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	An animal cell typically contains several types of membrane-bound organs, or organelles. The nucleus directs activities of the cell and carries genetic information from generation to generation. The mitochondria generate energy for the cell. Proteins are manufactured by ribosomes, which are bound to the rough endoplasmic reticulum or float free in the cytoplasm. The Golgi apparatus modifies, packages, and distributes proteins while lysosomes store enzymes for digesting food. The entire cell is wrapped in a lipid membrane that selectively permits materials to pass in and out of the cytoplasm. 
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