ig;;oduction

ebiosphere
® ccosystem
® community
® population
® organism
® organ
® tissue
o cell
® organelles

® molecules

organization

properties of life

Reproduction: Organisms

reproduce their own kind
eorder Order: Life s characterized _ §

by highly ordered
structures.

ereproduction

egrowth and development
e controlled by DNA

® energy processing

° Chemical energy iS Stored Response to the environment:

All organisms respond to

and used g
eresponse to stimuli
eregulation
e evolution

Regulat

Growth and development: Inherited
information encoded in DNA controls
the pattern of growth and development
of allorganisms.

Energy processing:
Organisms take in
energy and use itto
power all their activties.

Evolutionary adaptation: Adaptations, such as this
red panda’s warmth-providing tai, evolve over

maintain a beneficial interal environment. “Sunbathing”
vaises thislizard’s body temperature on cold mornings.

e scientific method

heritable
traits that are best suited to their environments have
greater reproductive success.

science

e controlled experiments wnashﬁ;’mﬁﬁmm

®variables

ewhat is science?
® guided by natural law 3Hypmmnm:

atteries are dead.
® testable l
® conclusions are tentative e e
will fix problem.
o falsifiable

}

Test of prediction:
Replace batteries.

®polygraphs |
® homeopathy/naturopathy

®pseudoscience?

Results:
Flashligl)t .doesn't wprk,

Question:
® observational studies Tashigh works

|

|
|

N Hypothesis #2:

ulb is burned out.

}

Prediction:
Replacing bulb
will fix problem.

}

Test of prediction:
Replace bulb.

}

Results:
Flashlight works.
ported

® anti-vaccine rhetoric

W <



classification

® bacteria, archaea, eukarya

othree domains

Colorized SEM 7,500
Colorized SEM‘W,UOOX

e within eukarya:

Archaea

EEEE - ® protista, fungi, animalia, plantae
R} * KINGDOMS? h -
elinnaean system cch 2e3m ,Stry Stuff
® kingdom ’
® phylum

Protists (multiple kingdoms) Kingdom Plantae

®class

®order

® family

®genus

® specific epithet

Kingdom Fungi Kingdom Animalia

e non-covalent bonds
®jonic bonds
oNaCl

® dissolves in water

® proteins associated with DNA often
form ionic bonds

®hydrogen bonds
® due to polarity
® water cohesion
® DNA base pairs
®van der Waals interactions
e due to fluctuations in charge
®aided by comp. surfaces




water

elife supporting properties of water
® polarity
® asymmetrical -
® both covalent bonds are highly :
polarized
® cach atom forms hydrogen bonds
® cohesion
® adhesion

® specific heat )

e cxcellent solvent

® polarity

compounds

emolecules

®two or more atoms joined by chemical

bonds
® chemical compounds

Oxygen (0): 65%

® chemical combinations of elements
Carbon (C): 18.5%

®joined by bonds

® emergent properties

Nitrogen (N): 3.3%
Calcium (Ca): 1.5%

Potassium (K): 0.4%

Sodium (Na): 0.2%

Chilorine (Cl): 0.2%

Magnesium (Mg): 0.1%
{d Trace elements: < 0.01%

//‘

- -
®acids aCIdlty
[H"] [OH] some solutions and th
) bases moles/liter Bhl moles/liter | pH values
eamphoteric / amphiprotic ! 1 10 : EE Rl {0
. 107 107 stomach acid (1.5)
® aCIdlty 1072 10712 lemon juice (2.3), cola (2.5)
[ ] pH 103 4 10" | orange juice (3.5)
epH = —|og[H3O+] 107 4 107 | beer (4.5)
eion product constant for H20=1 014 107 5 107 black coffee (5.0), acid rain (5.6)
10° 6 10®% | urine (6.0), milk (6.5)
® 50, for neutral aqueous solution (25°C): — 5 7 107 | pure water (7.0)
® H30+= 107 M (pH = 7) 10 8 107 sea water (8.0)
e OH=10"M 10° 9 10° hand soap (9.5)
1070 10 107 milk of magnesia (10.5)
* buffers 107" 107 household ammonia (11.9)
®resist Changes in pH 1072 1072 non-phosphate detergent (12.0)
107" 10" | bleach (12.5)
E [l 1 caustic soda (13.5)

Chemical Group Examples

Hydroxyl group i
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Methylated compound

organic chemistry

®organic compounds
®carbon
®hydrogen
efunctional groups
® hydroxyl
e carbonyl
® carboxyl
®amino
® phosphate
® methyl



Macromolecules

small organic building blocks larger organic molecules
of the cell of the cell
R o,
FATTY ACIDS » FATS AND MEMBRANE LIPIDS
AMINO ACIDS » PROTEINS
NUCLEOTIDES » NUCLEIC ACIDS

Figure 2-16 Essential Cell Biology, 4th ed. (© Garland Science 2014)

efats "P'ds
e glycerol
® 3 fatty acid
e phospholipids
e glycerol + phosphate
® 2 fatty acids

e steroids

® cholesterol, testosterone, estradiol

® anabolic steroids
HEB .~ _CH3

CHy
|CH. o

0 ‘HO' HO

carbohydrates

T H ®monomer
N | .
‘; e W ® monosaccharides - x(CH,O)
H-C OH c—o
| ® glucose, galactose, fructose
HO—C—H HO € H
: , . .
e el s edisaccharides
| .
H-°C - OH H-C— OH v ® lactose, maltose, sucrose
[ | .
-l o W c—on e polysaccharides
. b ®starch
®glycogen
o cellulose
7 “ ® chitin
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proteins

e polypeptides
H H
H \ o}

®amino acids 5 H

H o

| 7 N 7
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®amino end /N'ﬂ--c\ e \@ @ T ou
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carboxyl group

® carboxyl end R

amino group

®side chain
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® proteins have complex structure

® primary
®secondary
®tertiary

® quaternary

~H
‘N

|
—=P—0-— CH,
® nucleotides (I,-

o
o
edouble helix m

o
®sides of the ladder OH H

® backbone of sugars and phosphates
®rungs

® nitrogenous base pairs
esequence of bases

® codes for polypeptides

® cach set of 3 bases codes for an amino acid

nucleic
1




