anelles That Captureé

Org
i » Energy _
( \t(’\\ e and Release of chloroplasts and mitochondy;q,,
t: i t"\‘ (= What are the function ey, Factories are oo .
L S . , things require a sour et energy? Most o 50 1
Ny 2 T Al living ”m']'&s'on])pany, but how do c'ells gl] ene%é’y ron, Cellg are
¥ the local power ¢ e thataFe built using the o
. powered by food molec i
2 anisms contain ch or
™ , ne other organt : : Oplac,
\‘(‘E » \\\\ Chloroplasfs Plantf and SOllasts are the biological equivalentg, of \:t]\
NN (KLAwR uh plasts). Chlorop ures the €a€rgy: foom Su"“ght’ ’

e Y. 5 oplasts cap : ; :
il - power plants. € Chlorol ¢ contains chemical energy in , Pro
N and convert it into food tha esg

hloro
lled photosynthesis. Two membranes surr()undch 4 Plasts. Insige
calle YNOLOSY1 S . anes, whic co y
the orglmelle a)re large stacks of other membran Ntain the

green pigment chlorophyll.

. tic cells, including plants, conty;
' ria Nearly all eukaryo : tud ‘ )
f:i'::cclt‘:r:ﬁia (myt Oh)](AHN dree uh; singular: m:to;?.(mdrmn ‘
Mitochondria are the power plants of the cell. Caad noch"ndria

i . ergy stored in food into compound; that
:(r)enl‘:(r)tr:-l:)rcnt\:::;f;l feol:' tliy cell to use. L.ike Chl()r"Ptla'Sts. two
membranes—an outer membrane and an inner n'len.ld Rl —~=engloge
mitochondria. The inner membrane is folded up inside the Organelje,

n in Fi 12 o
* Sg(:l: l:)fl It]hFelﬁ::si i7nteresting aspects of mitochondria is the way in
which they are inherited. In humans, all or nearly all of OUr Mitocho,
dria come from the cytoplasm of the ovum, or egg cell. This Means
that when your relatives are discussing which side of the tamily shoy].
take credit for your best characteristics, you can tell them that you gor

your mitochondria from Mom!

FIGURE 7-12 Cellular Power houses Another interesting point: Chloroplasts and mitochondria conty,
Ehl;])r_oplosrs and mitochondria are their own genetic information in the form of small DNA molecules,
e g in energy conversion This observation has led to the idea that they may be descended from

processes within the cell. Infer What

kind of cell—plant or animal—is independent microorganisms. This idea, called the endosymbiotic

shown in the micrograph? How do theory, is discussed in Chapter 19.
you know?

Cellular Power Plants
Mitochondria convert chemical
energy stored in food into a
form that can be used easily
by the cell.

Cellular Solar Plants
Chloroplasts, found in plants and
some other organisms such as
algae, convert energy from the
sun into chemical energy that is
stored as food.
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4 a Model of a Cell

ass 18 going to make a model of

the whole classroom. Work \\'f ‘ aplant

o ina ¢mall group to decide w]:t‘: \

g orgal€ le you would like to mod -(l cell

it ,_140n pages 206-207 as a sta €l. (Use

you an idea of the r ela‘i\:lgig f
SIZES O

jves

it & ./tcaﬂth'- :

L ous cell PATE nd their possible positions.)
§ 1s.

. - 11s of v .

Usine \aterials ot your choice, make a i
) 1_<ional model of the cell part or organ 11ree_
chose Make the model as complete ande,le
-ate as you can. as

J an indeX card with the name of y
rganelle, and list its main feg::l:
atures

unctions- AT the card to your model,

¢ Boundaries

Ce"U|d

- Whot is the function of the cell membrane? 7~
 worki™ factory needs walls and a roof to protect it from the (S 7/\J\
;mdron ent outsides and als.o to serve as a barrier that keeps its \‘r\/ )
products safe gnd secure until they are ready to be shipped out. T R @
(ellshave similar needs, and they meet them in a similar way. As ;
ouhave jearned all cells are surrounded by a barrier Lown as J
hecel nembrane. Many cells, including most prokaryotes, 5o D
oduce 3 StONE supporting layer around the membrane known
gacell wall.
Cell Walls Many organisms have cell walls in addition to cell
nembranes. The main function of the cell wall is to support,
srape, and protect the cell. Most prokaryotes and many eukary- Vocabulary
s have cell walls. Animal cells do not have cell walls. Cell walls \CADEMIC WORDS The adiective
lie outside the cell membrane. Most cell walls are porous enoug rous Means ' qllowing materials
: pe ) fo pass frough.” A poroYs cell wall
. and certa other sub allows substances like water an
s through -

o allow water, OXygem carbon dioX

stances to pass through easily:
Cell walls provide much of the strength nee

stand against the force of gravity-
nearly all of the tissu€ we call

cellose fiber used for paper @ well as
ing comes from these walls. 50 if you are red
asheet of paper from 2 book resting ona
40t cell walls all around you-

ANQUIRY...

S r—
pe e
s SIS TATTATT

OB e rssornte i i ll

O Attag)
ach v
the room |yf “‘:(r m\n\dc\ to an appropriate place in
Pl el s attach
A d ‘(H partor ()Tg\ﬂ:\\cy“\” '“"(\e\ to “n“'h(‘r
n ( .
; oéYTe ‘ond Conclude
« Lalculate
50 micromet /\\%\u.me that a typical plant cell is
scale of you ers wide (50 % 10 * m). Calculate th
the width ‘:; fr‘,ammm cell model. (Hint: nwm:
making st e classroom by the width of mcell
sure to use the same units.) Luleids ,

2. Com
pare and Contrast How is your model cell

p*\rt or or
ganelle similar t
o S o the real ¢
rganelle? How is it different? ell part of

3. Eval

. V] Q

descr‘,bec}‘:e Based on your work with this model,

Wi ow you could make a better model.
new information would your improved

model demonstrate?

oxygen to pas
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THE CELL MEMBRANE

}" FIGURE 7-13 Every cell has
a membrane that regulates the
movement of materials. Nearly all
cell membranes are made up of a
lipid bilayer in which proteins and
corbohydrates are embedded.
Apply Concepts Explain why lipids
“self-assemble” into a bilayer when

exposed fo water.

el me€ mbranes V;hlfihba]m"“
contam ce peet € lled a lipi ‘la)'er
cellS _Jay€ S . gl Cell membranes p
1ave tWeen the cell ang its
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\ ; Mosaic )‘tfm{.‘" l;‘:ll(:f::;“:d(iﬁ fho lipid bilayer of maost
ﬂﬂ' es ¢ Ploum_n S {\‘ A‘\.lhn\wd‘\\\(‘ molecules are
¢ bl'?‘ﬂ' - Ot‘tht‘se proteins. Hu“\‘uw the proteins embedded i
1710 ,ni D an mOve m:mmd g\nd float” among the lipids ,(‘“dm
/ A,h,id 1113)4““’ qutferent kinds of molecules make up the u‘\l'mcm-
;]u' N“, c0 M 4 oseribe ih.c cell membrane as a “fluid mosaic” A
A jentt of art that involves bits and pieces of d\H'erentl colors
3 e all these ditterent molecules doing? As (,)U“rsn
eins form channels and pumps lhdt;he\p‘ 3;, m::l\:
e € ! sthe cell memb_rfmej Many of the carbohydrate mol- )
& Sl 2 ,;chemical idenhhcahqn cards, allowing individual cells
et llk‘e another. Some proteins attach directly to the cytoskel
YO cells to respond to their environment by using){hﬂrt -
0 pa I ‘tz) help move or change shape.
e]SU Low, SOME things are allowe.d.to enter and leave a factory,
Lot. The same is true for living cells. Although man
| iy C1OSS biological 1j1€111branes, some are too large ory too
‘ubctaﬂ‘i rged to CTOSS the .1iplC.1 bilayer. If a substance is able to cf()ss
etrongl}’ - the membrane 18 said to be permeable to it. A membrane
7 " qemb” cable t substances that cannot pass across it. Most biologi-
i imp¢ pranes are selectively permeable, meaning that some sub-
. ncan pass across them and others cannot. Selectively permeable

a0 ianes are also called semipermeable membranes.

A als
|9( ““qlll '1h€ P]’Ol

(ﬁ:(‘)/ ["\ “ A % pp i~ phe
“__‘_@W JJIIEIL IS
Review Key Concepts 5. a. Review Why is the cell membrane some-
Review What are the two major parts of times referred to as a fluid mosaic? What part
1. rl';e cell? of the cell membrane acts like a fluid? And
b, Use Andlogies How is the role of the what ma‘kes it like a mosaic? - | o
nucleus in a cell similar to the role of the cap- b. Explain How do the properties of lipids
tain on a sports team? help explain the structure of a cell membrane?
9. 0. Review What is the function of lysosomes? ¢. Infer Why do you think it's important that
b, Apply Concepts How do contractile vacuoles cell membranes are selectively permeable?
help maintain water balance? JISUAIRHINKING ‘%
3. a. Review What is the difference between
rough and smooth ER? 6. Using the cells on the next page asa guide,
b. Sequence Describe the steps involved in the draw your own mode\§ of a prokaryotic cell,
synthesis, packaging, and export of a protein a plant cell, and an animal cell. Tben use each
from a cell. of the vocabulary words from this lesson to
label your cells.

4. a. Review What is the function of mitochondria?

b. Infer You examine an unknown cell under a
microscope and discover that the cell contains

chloroplasts. From what type of organism does
the cell likely come?

Cell Structure and Function



