Science Ch. 2

Cells



lants have bee |
!:l:esses tor hundreds of years
l and cures are

treatments
m\::d in the thousands of plants
yet to be discovered? That's one

of the questions Ynes Mexia
wanted to explore.

Mexia's interest in plants began in 1920
when Mexia was 30 years old. She started

.+ field trips with the Sierra Club to | |
s e vcl:F:iety of flowers growing in the hills around San Francisco.

d the University of California to study botany—

explore th
To learn more, she entere

the science of plants.
Armed with greater knowledge and end
first major expedition in 1925 to western Mexico. Over the next 13 years,

she explored many different environments in search of new plant species.
She climbed the slopes of Mt. McKinley in Alaska. She trekked through
the deserts of the American Southwest. She even rafted and canoed
thousands of kilometers up the Amazon River to explore the rain forests
of South America.

Mexia collected thousands of specimens, including some that were
important sources of medicines. She also discovered new species. Because
of her work, we know more about the amazing variety and uses of plants.

less curiosity, Mexia made her
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Ynes Mexi d photogro? Yore
nes Mexia carefully drew and p * how scientists learned about cells.

her specimens for others to study. Are y®
a keen observer? Take a field trip near Y [ what the function is of some

home or in a park. Draw, ohotograph, common cell parts.

describe several kinds of plants. BBl ¢ how cells make new cells.
work for others to enjoy.
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organelle page 34
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#You Are There! g
The summer sun warms your face as you gaze ‘ l | o
into the pond. You see plenty of plant life— A\ Jobs of Cells
d tiny duckweed T+ T ,

=

giant water lilies, grasses, an
plants. But is there anything else? Nothing @&
appears to be moving. Could it be that only S |
' 7 Now look closer—% g s AUNER ey are ohe ‘
these plants l.lve here | i% P R N Ry I | ‘
throughamlcrosc0pe.Whatareallthose LAV Thwieoa . raanisms are made of only a sing .
things zooming through the water? \ ',\ SRR 5 iy SRR e, sinale-celled oraanisms shown on this page look ves
| b RSN 1A o ' J & ‘ » difierer el eq .'lY].’H\ii-lt"!'[‘.HH ime 1a KS 1 ta
alive. Thev must obtain nutrients and energy, rem

waste pro lucts, grow, and reproauct

Most sinale-celled organisms are too small to be
without a microscope. Even though they are tiny, each
cell is made of many parts that do a variety of jobs
For f\umpl« \.‘mlt -celled green \li()l_ll absorb sunlight
Thev use the energy of sunlight to make food. Thi
paramecium has hairlike structures that help it swim
In these one-celled organisms, each part of the cell
periorms aQ different task.

Larger organisms are made of many C lls. Anothel
wav to sav this is that larger organisms are multice [lular
In multicellular organisms, different cells can do special
tasks. In vour body, for example, muscle cells are
specialized for movement. Your skin cells, however, ar
specialized for protection. since eac h type of cell does
a different job, a multicellular organism can do many

tasks efficiently

: |

[ ~
] v Checkpoint How are cells in singlecellec

mr“wo“u'or organisms similar? How are they

? [‘\("A(”'\{‘ nro‘!?\ an t the part )"re

4

small scientists measure them in micromeiers, pn

out how large a micrometer 1



scopes to See Cells

1 lot aboul cells. But for muc h of
OW | \

%i Using Micro

s ki : | /3
iy 4 ) xisted. Becau: X
ven know that cells ¢ ley | l 1 | ¢ » . ST
ks ‘v‘h'(\\(l] : ’ . “:F*!'ﬂ - ( N P
peopieé d ot discovered until the invention . < 'é G About Cells
<o small, cells WEE T Wi , /B
4 r"d (WY j ;
the BIGCE Y to des ribe cells was Robert Hooke. Bor 1663 “!"\'O *\? o
) : nerson Wt : [ & ! o
e first pei> : oscope with | L
- ’ 163D Hooke made a \””Ph micl l th 1€ ":‘-c.f &‘%
Eogine hin a tube Hooke used his microscope to exa @ ) -
. "‘k\y S\ \.l”\ “H ' ) T8 ‘
ol lel < cork. Cork is the bark of the cork tree and i :
] l 1yers Ui ' 'O J ) )
thir l ’ ¢ cells that are no longer alive. When Hooke look: ; 1683
yade oI C€ , , . o ,
& « through his microscope, what he saw looked lik
the cor s e Mo N
jular rooms Hooke called these structures cells.
) 1n . 4 , Tore "0
. te that in a cubic inch of the cork were more th
Hooke wrote Uit I Hieaceie s aan o
i » described as “incredib]
Hooke saw dead 12 hundred million cells, which he de king his discov ;
- . M » was making nis aiscovery, Theos
cork cells through About the same Ime Hooke was 1 Y o | Robe R )
his microscope. ' | van Leeuwenhoek was building sma 1831 obert Brown (Scoftish
is Dutch scientist Anton van Le | e ](ll; " . discovers the cell nucleus
<« each containing a single lens. He )
hand-held microscopes, each contc 1 g | J“ Ay NS e ‘ l
: —— - nd water. In the water, hi 1as Jchieiden . "
used his microscopes 10 GBS gy I lled | l . - e (German) propo:
. . is rhic > called “very litt F ‘
observed single-celled organisms, W hich he ¢ y A ‘

animalcules.” Although his microscopes wWere small, they w
powerful enough to see individual blood cells and bacteria | | '
1835 f:jlzl{cz:;zhmy‘ij:zus:l:‘l o o Ibrecht von Kaollil
The Cell Theory ok r living Abrecht von Kaliker Swis
Over hundreds of years, scientists learned more about cells. In ! AT O '
1838, Matthias Schleiden, a German scientist, concluded that m
all plants are made of cells. The next year, Theodore Schwann 1865 Julius von Sachs (German) shows that )
said that all animals are made of cells. Soon these scientists r chlorophyll is located in chloroplasts. b 6
announced that all living things are made of cells. N .
Although the discoveries of Schleiden and Schwann added g ey v ‘
important knowledge to the field of science, scientists still didn't : 1875 toduy are in common use.
know where cells came from. Then in 1855, Rudolf Virchow, a " | “'- :
German doctor, stated that all new cells come only from already

existing cells. The observations of these and other scientists form
the cell theory. You can read the three parts of the cell theory in :

the time line. Today scientists continue to learn more about cells

as their microscopes become more powerful. Ernst Ruska and Max Knoll (German)
st XUsSkKa an ax \no rma

v Lesson Checkpoint invent the electron microscope

. Why was the development of the microscope important to the

discovery of cells? S
2 \_'A/_bc:torithe three parts of the cell theory? 1953 George E.) F;oloduko@bc:)nion- %
B Writing in Science - : . . American) describes ribosomes.

MRS S ) Narrative Write g journal entry as Hooke r

might have wnfteh

| It on the day he discovered cells. Be sure to
use words that

show Hooke's excitement
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Lesson 2 |
What are the functions

of organeﬂeS? ——

chemical ener.

n features but they also show striking a form that the
ommo '

Cells share C » peﬂ'orms a diﬁemnt lOb /

differences. Each cell pa

Parts of a Cell o
To stay alive, all cells must perform certain life
functions. For example, a cell must get, store,
and release energy. It must also make
proteins, release wastes, and recycle
materials. A cell needs to control what
enters and exits it. Finally, a cell
needs a “control center” to direct cell
activities and store information.
These life tasks are performed
by cell organelles. Organelles are
structures that perform specific
functions within the cell. As you
read and study the diagram of an
animal cell, notice the function of
each organelle.

Plant Cell

Cell membrane
The cell membrane
maintains the internal
environment of the
cell. It allows food

to enter the cell and
wastes to exit

Endoplasmic reticulum (ER)

The endoplasmic reticulum is o
network of folded membranes. It serves
as the cell’s transportation system. It also
helps make proteins and other substances

Cytoplasm
The cytoplasm is the Huid
substance containing the

needed by the cell. organelles. It lies between
the nucleus and the cell

Nucleus membrane

The nucleus directs the cell’s -

achivities. It contains the cell’s \\

operating instructions and stores Ani - Lysosome

. ni Y
information that will be passed mal ce“ Lysosomes contain powerful
along to new cells. Vacuole chemicals that break down

harmful molecules and recycle

A va : : .
cuole contains flyid Ribosome worn-out cell parts

and is surrounded by a Ribosomes begin
membrane. Vacuoles store the process of making
water and nutrients, and protfeins.

help the cell digest food.

In a multicellular organism, different kinds
have different roles. Cells with different functions
may have different organelles or a different number

of organelles. For example, your muscle cells havi
many mitochondria—sometimes hundreds or
thousands of them—because muscle cells need a lot
of energy to cause movement. Skin cells do not have
as many mitochondria

You may have guessed that plant cells and animal
cells differ in some ways. Plants cells contain
chloroplasts, the organelles that contain chlorophyll
Plants need chlorophyll to carry on photosynthesis

Compare the plant and animal cells. Do you notice
any other differences between the two cells? Most
plant cells have one large vacuole. Animal cells have
many smaller vacuoles. Now look at the outside of
the plant cell. It has a cell wall, which animal cells do
not have.

1. Checkpoint How are animal cells and plant cells
similar? How are they different?

2. '@ Make Inferences A brain cell contains
thousands of mitochondria. What can you inter from
this information about the brain’s need for energy?
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-"ﬁ es. But did you L oy

«
: - organell 4
- n | ¢ malt) orye . Ne
piffusio nat a cell has ™ "« mostly water? In fact, The Cell Membrane
: (% Sl N m
. .\‘\{\)‘ lll\' : sO '\
pecially ! 'l < wate! Substances needed by The cell needs many substanc membranc
hat a Ct fqcelt BV ) / ) 4 e
koW  of the Mass ol 7 1SS ved In the water. Where controls the environment inside t} nl -
hirds O1 ¢ e are diss¢ y som
o erdents or SQILS, ¢ 0 substances can pass Ihmm;h a cell meml
SUL! B 1 1[\" .
" - nlved substance o from an ared where it is plentiful diffusion. Many substances that a
x‘ \.,\\‘ " ”1 )\'( N\ l\‘ 2 24 YV W ( !
: cases, @ substan® ; iful. For example, think about particles, such as oxygen, wate:
In mOst Cuot . ) l‘”“ ) Euwra . N O Y
hor areas wher itisless | ‘iced teq. wWhat happens: Even if can diffuse through the cell mem
et ¢ cube Int0 d glass Ot lowly move away from such as salts and proteins, can:
pping a sugat £+ 1r SIOW . ,
droppind © * ° i rticles of Suge : 6 Here’s how dift vorks in
| " § ual pa o - ere’s hc iffusion works in
vou don't stir it indivic Hl‘ all of the sugar particles will diffuse, S v qurroiinided by water: and
those in the cube Eventuc : ‘\-Cn]cﬂt of a substance
those 1 + roughout the iced tea. The m( | : The water both inside and outsids
-+ enread, throuylit : a of 1ts lower .
or SPTES ¢ its higher concentration to an area ( - dissolved substances, including oxyger
Tj\ M k“‘. \“( L’ Ul l) _i diffusion 5()1]10 \lll‘\t(lllt C\ t‘l]t(‘r (l!l(i lL)(,l\ ( ll\()s ()X\'(J("], SO l]](lr( OX (,"] i' 11 4
- centration is CalleC ; , o pens " A ‘
concentratit < The diagram below shows what happen water surrounding a cell than inside tl
1| through this process. 1hET3 .
™ of oxygen move through the cell me:
furing diffusion :
o < because the particles that make up matter are the cell—where there are more of
Diffusion occurs UL B : »ach other wre there are les:
e es moving, AS they move, the Pdmdes bump into eac h where there are less
.1A L o - ’ " . ] 2\
vwar time. the particles will spread out until they
: wer time, the pc
and move apart. Ve & Diffusion of Water
-
are evenly spread throughout the area.
_— Because cells can't function without water, t
° o0 8% ¢ o movement of water through the cell membran 5
“ ‘# i o very important. The diffusion of water across tl | )
o O . .
4 od, : 0’0, % ® membrane is called osmosis.
- 1 " ] » o lolt
O O e You can see in the pictures what can happen if a cell Cells in a wilted plant
o
. 009" “0 ® o Particles dify doesn’t have enough water. It will shrink. Can you see in
. o9 @ articles di ‘
More parficles are g ° b B o . - the photos how the cytoplasm has pulled away from the A plant wilts when its
outside the cell. °¢ ,® e Be infothe cell un o ' .
o, "N D¢ | cell wall? When that happens, the pressure on the cell cells lose water.
0 ® particies are even . :
9 *% o5 ° L wall is reduced. The result is that the cell walls of the plant
W S istributed. : TR
o e $° . can’t support the plant, and the plant wilts » %
b , .
. : o : - Too much water can be a problem—especially for
° » animal cells. If too much water moves into the cell, it can
burst. The cell membrane helps the cell keep a proper
balance of all the materials inside the cell.
v
.
80 o \/Lc:;:“«‘_m Checkpoint
0@ . g
°: 2 o © 1. What important function does the cell membrane
o0 ¢ 9 .
o o 0 0, O have in the cell?
- Heolde o 2. Use the following word
More particles are o 0o plo o se the tollowing words in a sentence: wafer
mside the cell. oF° HE . T o °°° Particles are ever' osmosis, cell, cell membrane
v e | e tetri (%2 ° at
, o .o ¢ A L distributed. 3. Rl | Descriptive Write a paragraph to W
°e .0 i 9: describe the parts and processes in a cell by comparing
v
, & e 4 them to a factory. For example, the nucleus might be the
C v
. o7 g’ o supervisor of the factory, who makes important decisions
o OF s
¢ (%
o @
‘4
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o o -il'} 7 2
& f Vj jr produces mofe
rD { - ]
. poth
~sl@ ngy wih, ©
e ) lld '}‘e
the C&
olles ithin il ge? lorge’
organeiies .
. the volume of the materials

“cide the cell grows faster

than the surfoce
area of the cell membrcrje
Sooner Of |ater there 15N f
enough cell membrane 10
’J""’Jv;eﬂOugh materials into
and out of the cell

To see how this works, look
of the diagrom. The total
amount of material inside the
eight smaller cells is equal 1o
the amount in the large cell
But which has more surface

cureo——'he

the larger one?

7 ¢m

wo>z

area—the eight smaller cells or

wo I

X 2
A cell’s (hr:‘,r.\-,ur‘-,“_ ;
Ce S rO contain the instructions
to build all of the cell
. . ? proteins. %
o

As multicellular organisms grow If
size. their cells increase in number.
New cells also form Lo replace old or
damaged cells. Cells make new cells

, sses of mitosis and * s
through fh(’ proce Cell Divisic
cell division.
If cells ca :
Single-cell n ¥ . .
o dG h th"y”"” * rge. rora n ! |
Cell Size and Growt cells must also divid
. S A Ivide 1n x 1

All living things—no matter copy of the l. As new "
how large or how small—are larger. Cell d n also makes new cell .
made of cells. Some cells are long that are damaged or worn out
and narrow, some are thin and Cell division begins with mitosis, the process in whis
flat, and others are round. Some the cell nucleus divides. The cell’s nucleu ntains DNA,

cells, such as red blood cells, are a material that stors

even donut-shaped. But when it comes

s coded information about how
an organism will grow and develop. The cell needs this

to size, all cells are similor—they are small. Chromosons mlmmutum to make proteins, which control chemical
To understand why cells are small, think are made s reactions in the cell. Usually you don’t see the DNA in cells
Gbout a (,(’“,5 nQedS. TO Stay QllVQ, a CQ” must o{ CO'IS o’ DM BUt wh(.n mitosis h((;ln\ [)\\ ( Uil\ “'Jh”\ to form bodies
take in oxygen, absorb food, and release Like beads on “7”‘“ chromosomes. You can see the cell’'s chromosom
wastes. These materials and others must move string, the DN/ as rod-shaped structures like those in the photo above
_ =
through all parts of t ] > wropPed »
gnallp he cell. Throughout the proteins that
cells, materials constantly move between the il
‘ to form a col DNA is ofte =
cell membrane and organelles. Materials also  The coiled DN e a |oddern 2o i
move from organelle to organelle. is protected fv :
As a cell gets larger, the trip from the cell damage duri®

membrane to other cell parts gets longer. cell division.

A particle of sugar would have to travel farther
in a large cell than in a small cell. Wastes, too,
would have to travel farther to exit the cell.

If a cell grew too large, materials would not be
able to move fast enough throughout the cell

for life function '
s 1o continue. If that ne
the cell would die, hupp“"'d'

V Checkpoint Why can a cell get only so large?

2. @) Make Inferences The roots of a tree are growing
What process is going on in the root cells to make this

happen?

<

.




@Y divide. First, the Cell
’ coples its DNA_ Th

en
% ber Of stron s called ch,
tos e pum _ es 0
! | 1 \P(‘Lll“ ! “ ( hran\\”n —
< has ¢ ‘ , € :
Every specit {in pairs inside the it's 1o surprise
L : f1ons :
h are ot truc /
whic cell’ ‘P(,mnnq ins t (hwmmomu to ( h'O'ng,
contain ¢ = ll“ set O "

ell
ures s that each new ¢
ns

r. Each
s in the right number.
omv

s ) ﬂn] )l( t‘
gets th eive a COM}

ﬁuclvus in the .
psomes. o
g Pelmings ibed in stages: but mitc

en d(‘\( I 2§
Mtgels " pmw\s Each stage moves

uous
is really a contin <t When mitosis

into the ne
smoothly into e
is finished, the cell cytoplasm div

The cytoplasm divic < I

animals, the cell mc 1 \brgne

idenfical cells. In plans, o
new cell wall divide one
plant cell into two.

Cell wall forming
in plant cell

The chromosomes uncoil
and become chromatin. A new
membrane forms around each
nucleus. Mitosis is complete.

pinches inward, for:ng e

to opposite ends of the cell.

B
@Mlmm begins. Short, compact Chr.omoscl)mes |||r|ung e
up In 4
chromosomes become visible. o’ e ¥
The membrane around the
nucleus dissolves.
>
P —
o
. "".
- by
4 ‘_« '
\ C hre M
-~ UP 1
Pe W e e
Each pair of chromosomes S Chromosomes in «
. - ) L i
separates. The two halves move ™

plant cell separating

Each half is now an independent

chromosome.

4]

- B

~/Lesson Checkpoint

Why is it important that a cell copy its DNA before mitosis takes

How does cell dIVISIOn in animals differ from cell division in |
3'74“:{'4-‘, ' Narrative Write o first person narrative

Bebel el N’

events of cell division from the viewpoint of a cell unde

}
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Most cells are very sma

i any scien Y
W'b::‘:’; / 1m(l} millionth of
a '

A human whi
in diameter. |

Rather than writing <mall numbers with
use prefixes to nake more appropriate U

sizes. You have already worked with s

' Iso
as milli-, centi- and deci-. You have als

Lilometer for measuring long
The most common unit used
micrometer. The prefix micro-is @
letter mu). The prefix micro- means “one
know how large a meter is. A micr
meter or one thousandth of a millimeter.
Instead of writing the size of a
bacteria cell as 0.000001 m
or 0.001 mm, we can write it SN
as 1 pm. A white blood cell
is about 12 pm in diameter.
y Frog eggs are cells that are
nearly 1,000 times as long
as bacteria cells, so they
measure about 1,000 pm,

-

or | mm.

t"

w.)
S

‘

.,

. . @TOOIS lchel"o*eNe'
el PeOronsuCtessnel com

a-l v i

|—too small to Ay
tific instrument. A ba

te blood cell is only @

ome of these prefixes, suct

er lengths or distances.
for the size of cells is the
bbreviated p (p is the Greek

ometer is one millionth of a

ol LN A
! &/Qﬁ animal cell
&/ A

\;ik Euglena

. 2. 4% Volvox colony

.
5

N
‘.‘n‘.

y 44

a
be seen .

cteria cell is .

a meter) long.
bout 0.000012 m

so many zeros, scientists
nits for discussing cell

worked with the unit

millionth.” You already

ORGANISM SIZE

-

10 pm

Average

<

100 pm

LS

Ceratium

°

>
'.0 '..'v. .
‘f 3' j e

-

N 3

&

E n’arged
WI;,"e
&/,

o The largest known cell is 1l E of &

It is about the size of a |

be most appropriate and con o
measure an ostrich egg y

A. kilometer

B. centimeter

C. millimeter

D. micrometer

Use the chart on page 44 to |ist
organisms in order from sms
Colony, average animal cell, [

Red blood cells carry oxygen. Look \
red blood cell sizes of some man D

p—

Human

— - i e s e W

Elephonr ) 4

‘-—-....._- B BN T ——

Gerbil 6.1

S ————

. Zora 5.1 pm
6.8 ym

Orca

) —
——— s o W 4

Write the data in sequential order, starting with the smallest
red blood cell. Can you conclude that the larger the animal

the larger their red blood cells will be? Explain

Flea egg cells are about 0.5 mm long. Human platelet
cells, which help blood clot, are about 2 pm long. Which is
longer? Explain how you know

Ca //

Measure the length of tive or more objects
at home. Use each of the following units
at least once: meter, centimeter, millimeter
Be sure to use an appropriate unit for the
object being measured. Make a list of the
objects and the length of each

’ - Tl

-

I Take-Home Activity
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8. A netw [.,'k Ut {L“IdL’d memegp

cell's cytoplasm that trans;

Use Vocabulary g
L —— e ind assembles proteins an . g
i . 2 f ? l“. > .
chromosome mltod\ondﬂd substances needed by the 9) Mal
. o 34 -
;. :V r - - ’ ! »
9. t»!-"_uh_"'t‘ ?hof pelf{)fmg a st lSo Read the (
. 9 - : ™ :C‘ i | : o
diffusion [p °© mitosis P -7 function within @ cell graph
> f JIISY H
: 3 n :4,
DNA (o 39 organelle [p. 24 phot he
. b B 37}
endoplasmic osmosis (P - . :
reticulum : : Explam Concep S
ribosome (p. 34) Plant
- 5_1" ants have mai |
- : 10. What are the three parts of o el anch Eiad
. theory? job. Leaf cells a e
Match each definition with @ ferm from the DOX chloropl &5
- ' \ Oropius 1
T T ¢ ' " lain how Of o t
1. the aittusion ot water across G cell 1 t‘p(a y goni“es e thec contain chion
\ erform various tQsks in a Ct
membrane P ac sunlight. Plants use t}
~ . sun! t to mal
2. Cell organelle that begins the process of nlight to mal
maokK f‘g nroteins }‘}]\'Il‘\', []'\ ] : ] . -
‘ ll\le]:l‘n «‘i\ ! 180 | (V% ] o
3. S.'b:.?'e n r'r\e an'edS mode up OF lor.g :
threadlike DNA colls
" . 12. Classity Y -
4. The process in which the cell nucleus . fy You look at a cell under the rr—
! > ' - s !
divides during the D'CdL‘C'lC?'\ ot two cells microscope Gﬂd note that it has o Fact
- ' -
with identical DNA nucieus, @ |Ol’ge vacuole. a cell wall an : — e
- o , chloroplasts. Does this cell belong to —
5. The movement of a substance from an lant ? g ' .
MRS : plant or animal? How do you know? Fact | L malis 19.
area of its higher concentration to an area (TR~ | 3 ence
of its lower concentration 13. Predict A new cell forms. The cell —— ¢ :
~ i continues to grow but . | S
6. Cell organelles that convert the chemical - "N 4 | does not divide Fact \
eneray of food into a form the cell can - ict what will happen to the cell and - :
- I elinh i €an vse
. eX l B 4
plain why 20 Descriptive

70 ‘-"“":" mater) ! ! ~ - ‘
teria hat stores coded information 14. Model :
R s kS . . . Model Make a diagram to show th
out how an organism will grow and - s g show fhe
of osmosis




