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o A elemnent e
Slipstance that cannot
pebroken down into

Atomic Number: 94
Atomic Mass: (244)



C Carbon

Atomic Number: 6
Atomic Mass: 12.01
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l | Hydrogen

Atomic Number: 1

Atomic Mass: 1.00797 ﬂ

O Oxygen

AtomicNumber: 8
Atomic Mass: 16

N Nitrogen

Atomic Number: 7
Atomic Mass: 14.01
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ATIOW _
< A"rom] ‘number = # prc ,e = # electrons

o r 0) f:JJ ite # neutrons, subtract the # of
PIOLONS | ; om the mass number.
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= Atomic Number: 6

= Atomic Mass: 12.01

- Example:
Carbon has atomic humber 6, so it has 6 protons and 6 electrons.
It has a mass number of 12 (round to the nearest whole number)
so it has 12 — 6 = 6 neutrons.
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OB (s\10)¢ - - are atoms of the same element
WIGH JJr Tent numbers of neutrons.
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] carbon 12 and carbon 14

arben 12 has 6 neutrons while carbon 14
has 8 neutrons.
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‘ r\com' IS a
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0@ J\uler ponds — atoms
jorm a v’ Ex: H,0

=% [on f bonds — atoms form ions by
| ; jonic are
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= ’fbrmed when ions of opposite charge
-bond together. Ex: NaCl



CHEMICAL REACTIONS 1 o

ORE?\NISM

> Metabolisr —clkiss chemical reactions
Ligalt G fur within an organism

- Ana — the reactions that build
%_._Aee plex molecules from simpler ones

——

- © ——
—
-h@-
-

-

—

- e

4-, ' — the reactions that break

—L i

‘down complex molecules into simpler ones

C—

-
m—



)| /<— R-ES-- : )"

L A mixture s a cﬁmatlon o) substances
in) WJ’]J e ndividtaltfcomponer etalr

| 'reJr wn propertles (physically combined,
flote émlcally)

A IS @ mixture in which one or

e

= More substances (solutes) are distributed
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~evenly in another substance (solvent).
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o A IS @ mixture of nondissolved
materials in water.
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__} ‘_cale goes from 0 to 14.
r pH of pure water is 7 or neutral.

.,J.f‘t: ances added to water can lower or
:ralse the pH.

oA pH below 7 is acidic.
® A pH above 7/ is basic.

"'
_.v——‘ﬁ
— e
,..-_.’



9 - 10-11- 41211314

'|ons (OH>) in water



WATER

Water HJJ' <)
5% ojf J’f)C

QI aNISM: ;‘”therefore
e 1{__ r_:“ > most common

| _,Jj:ﬂ pouUnRd found in
stycells




imENater molecule IS a pola
nvlecule.
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> A polar has an
,Jnavup dlstrlbutlon of charge;
JEr Jf a positive end and a
ne,c ative end.

— Po ylar molecules form a weak
== 'end when the positive end of
~one molecule is attracted to

~ the negative end of another.

® [his weak bond is called a

-
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ORIGANIC CHEMISTRYews
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CARBONS

SRlasidielectrons torshare

NLSIeUter she
SREcINeRd With up to 4
BUE AtOMS OF
GOIIPOUNAS
PREanbond to other
'rbo_n atoms in chains
— —and rings to form large
~ complex molecules

® Can form single, double,

or triple bonds (single
bond — shares 1
electron, double —
shares 2 electrons, etc.)
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- Polymer =z arge molecule formed _.'
FiEny/ Sma Ier“m‘oiggLLéS bond tegetner.

rf]“‘Jff" no es are ca ed ,
Monor '

> Poly — process of building

polxﬁ;

r — reaction by which
mers are formed; also called

S0 — reaction by which polymers
are broken apart
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make a variety of
| e polymers) from a relatively small set of
(building blocks).




= examples are glucose and fructose

-

o A disaccharide is formed when two
monosaccharides bond together; example
sucrose = fructose + glucose



@afids cont.” -
SRIiEllargest carbéﬁ?drates are the
polysaccharides stzircsl, oflycogen,
cel]|t]fo: e and ch|t|n

Ee J,,Jrc — how plants store food they make

— q}: ogen — how animals store food reserves
_-'- n ‘the liver

“’Cellulose — structural material in plant cell
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—= »'-- ‘walls; the fiber in the food you eat

— Chitin — structural material in fungal cell walls;
In the exoskeletons of arthropods
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o Ara JJ’]JJLL)f' water
J‘—‘(”.J,JSG _r.[ molecules are

nonpo
=) J:;ﬁe energy storage,

' Spec:,t-rwn

tﬁTatlon and protective o N
",cc;verlngs they are a major I CiGra o1
- component in cell 1 2PN

membranes

® Contain numerous C-H
chains called fatty acids
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- rated fats contain only, smgle bonds in the
(”~ch IS, are solld at reom  temperatire

/

Urls: turated fiats contain some double bonds in
WIENCEH Chains; are liquid at room temperature
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Alanine (Ala) Valine (Val) Leucine (Leu) Isoleucine (Ile)
T . e
HN*—C—C7 H;N*—C—C
L o "
H CH
g _™
Methionine (Met) Phenylalanine (Phe) Tryptophan (Trp) Proline (Pro)
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"Monomers are amino acids

‘e There are 20 amino acids composed of C, H, O,
N, and S

® Proteins are formed by the bonding of amino
acids; the bond is called a peptide bond



FONICHONS' of proteins:
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sulictliali="hair, nails
SiEnsport — hemoglobin
AYIOVEMENt — muscle

fi J,gr ‘p. cytoskeletal <
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Efense antibodies

‘R‘ gulatlon of cell
“functions — hormones
‘and enzymes

—_—
—
—_



il

| née of amino aC|ds and the shape
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/f’the chain are a consequence of
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"-éftractlons between the chain’s parts.
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Ar) en/\ TENGIENETEIPEIGaINGatalSta—
2 1le Jr)m up reactlons by lowering

SleuVauon energy needed to start the
r‘—\r e: On

%,,,-«T.J-:E e enzyme causes a chemical reaction to
,«f"c?)’ccur without being changed itself

- ® Each enzyme has a definite 3-D shape
that allows it to recognize and bind with
its substrate (substrate = reactant)
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Xtremes of pH, the
= ~ 3-D structure of the
- protein changes and

its function is altered

,.perature or
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o DNA gl n} : pr—— —

SREIRcton = control cell’activities by dlrectlng
rmzam\ ntheSIS

J Mmm s are nucleotides which are made up of
gl nuee base, a sugar, and a phosphate

= gt [e) p
'f' DNA — deoxyrlbonuclelc acid is the master
= -=genet|c code

| —
——

- ® RNA — ribonucleic acid functions to make copies
of DNA



Sugar-phosphate
backbone

Base pair (joined by
hydrogen bonding)

Old strands

Nucleotide
about to be
added to a

new strand

strands

Copyright & Pearson Education, Inc., publishing as Benjamin Cummings.

DNA replicating, or the making of a new copy
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SRDINA
- JeJ,sy bonuclelc Acid

SRIIIENMC aster copy of an organisms
J; rmatlon code.

-InsTructlons to form all of an organisms
f ‘structural proteins
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2 EP 5 @rms a copy of the DNA for use in

—me mg protein.
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'fh” distribution &%
dGids in the éﬂ‘kryotlc ell
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SRDINATIS found in ¢ e nucleus

WIGHS J aII amounts in mitochondria and
f"n_lo oplasts

3 ,ﬁ@ A IS found throughout the cell

v’.‘ ~
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DINALSS genetic material: T
slielimstantia Ijéﬁ_dence —

IMPIESEnt i alll cells and virtually restricted to the
r]_Jf“J‘-‘l '_

'_

e :7’ ount of DNA in somatic cells (body cells) of any
GIVE 1species is constant (like the number of
‘ romosomes)

=3 4The DINA content of gametes (sex cells) is half that of

fi 'L ‘somatic cells.

it —_—

= 1In cases of polyploidy (multiple sets of chromosomes)
the DNA content increases by a proportional factor

4. The mutagenic effect of UV light peaks at 253.7nm.
The peak for the absorption of UV light by DNA

© 2016 Paul Billiet ODWS
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NUGLEOTIDE STRUCTURE

—_— —

PHOSPHATE SUGAR

Ribose or PURINES | PYRIMIDINES

Deoxyribose

Adenine (A) | Cytocine (C)
Guanine(G) | Thymine (T)
Uracil (U)

NUCLEOTIDE

© 2016 Paul Billiet ODWS
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RIBOSE DEOXYRIBOSE

OH CH,OH - OH

H H H H H H H
OH OH OH H
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THE SU ‘-PHO§ ATE--:!!‘.

BACKBOI)

SNIIE nucleotides are all
OHER r-* ied! in the same
JJrs IGn

e Tt phosphate group joins
s-'-’-": ﬁe 31 Carbon of one sugar

= to the 5 Carbon of the
next in line.
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ADDING IN THE‘BﬁSEs

SNIE bases are attached to
UiE _l._;‘ arbon

SRIEr *order is important

— It etermmes the genetic

| -mformatlon of the molecule
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DNAIS MADE OF TWO STRA ND§§‘F;;—
POLYN UCLEOTIBE— -

—

e sister strands of the' DNA molecule run in

J'r)'r))j directions (antiparallel)

2 T nay =e ‘joined! by the bases

J "Jf‘ ase IS paired with a specific partner:

==AJ5a ways paired with T

= 315 always paired with C
- PUrine with Pyrimidine

- ® [hus the sister strands are but
not identical

® [he bases are joined by hydrogen bonds,
Individually weak but collectively strong.

© 2016 Paul Billiet ODWS
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INES

Guanine Cytosine
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THYMINE
cH3 HypRo&eEN Bond.

N

o- . /
~H
~n ADENINE

Gunn/wc
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P

Cislifiu) 'S E'Xperimehts (1928)
GrJ"J ;s experiments showed that
IENE 1tary material can pass from one

—_ ,r erlal cell to another.

”'?-The transfer of genetic material to one cell
~— from another cell or from one organism to
another organism is called transformation.
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r\very"* work showed that DNA was the
r\rr)JJr\/- aterlal that transfers
JHJLE,F ation between bacterial cells.
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B‘o The Hershey-Chase

eny-Chas IO ppst
Bacteriophages were used to show that DNA, not

— protein, is the genetic material of viruses.

o T2 phages were labeled with radioactive isotopes.

Virus's protein coat Virus's DNA core
labeled with ¥S labeled with =P

hey and Chase ﬁ ]T
irmed that DNA, | 4'
t protein’ IS the @ The phages infect E. coli bacterial cels.

! fitary material. Lt .

Bacterium

X v,

6 Bacternial calls were spun to remove the virus's protein coats,

I | / /
( [ (; »
K > k e
N AN
S radioactivity 2P radioactivity
remained in phages, moved into colls.




Nucleotide

[ Adenine (@) [T Oytosine () Phosphate  Nivogen',
. o 36

Guanine (G) [ | Thymine (T ® aroup
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Hydrogen bond
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G ey B



S

P = Phosphate

DNA — The Blueprint of Life

*Established by James Watson

S and Francis Crick (1950’s)

D = Deoxyribos

1 *DNA contains the instructions for

making proteins within the cell.

*Sha

ne of a double helix

‘Mac

e up of repeating sub-units

called nucleotides

-
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DINATCC es«fe_@gneSJ —
SAEENE - A segment o DINA that COdEeS 1o a
I)rjrem WhHICh 1h turn codes for a trait
(3in) I‘J e eye color...etc.), a gene is a
pstretcn off DNA

- -

;typl.-l human cell contains S z 5
= around 80,000 genes e o gene for
SR - : hair color



1. Deoxyribose sugar
2. Phosphate group

3. (1 of 4) nitrogen
containing base



a4 ases

in.DNA ar-es)‘ -

. Thymlne (T)
Cytosine (C)
Guanine (G)
Adenine (A)




T ——
w
\JiregeEN iﬁ@&;’; e

J Purlnes nave ¢ double rings of carbon-
rrJgt—*n s’G A)

0 Pyrl ‘“ have single carbon-nitrogen




Nucleotide Bases

. B GUANINE
phosphate o (A) (G)
group :
' deadyribose
THYMINE CYTOSINE
(T) (C)




S Pairing Rules
5 Cand G




gydrogen Bonds - o

SRV J} 1e nitrogenous bases stick
['Jgér'f

OB \/,Jr_,L N bonds

-;_JJ» 'bonds hold G & C together

""-.z H bonds hold T & A together

—
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S~
DINASREpPlication ~

SHOCCUrs WRHEen chromosomes
Gl pllcate before mitosis &
Neiosis

= Makes an exact copy of the
= = = DNA

~® H bonds between bases
break and enzymes “unzip”
the molecule




SteﬁSi@f DNA Replication (pg

201 — i
IIEnZymes called'helicases separate the
NAsstrandubrieakingpthe i bonds,at -

3 Fcomplementary nucleotides

HIDNA polymerase falls off when done
= ~ replicating and the result is

identical strand of DNA

5’ TACA

3’ ATGT

Helicase 5
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-3 Semi*conservativeireplication-

Farent
Strands

- Complementary
: MNew Strand

i,
- y
ra i )
s (31
.-r._." e
Sy
=



B S
-

= “::-;s Central Dogma: the flow of genetic
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.mformatlon from DNA to RNA to Protein

.‘"9’
1 — "‘

-
- e
-

-



‘-

S

s—
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Trans ‘ makes a RNA molecule
Q)I Jo) ementary to a portion of DNA.

o rans occurs when the sequences

—

= 6f bases of mMRNA directs the sequence

— T

e
e ————

= “of amino acids in a polypeptide.
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) r{qu}h elc Nele

T

) 2”_9;" of nucleic acid

_-'-_- e e " —
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‘M—' enoemer = nucleotide
=— 1. Ribose sugar

2. 1 0of 4 N bases
3. Phosphate group
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S mng rules: A-U, G-C
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; ‘Purpose ‘to transfer genetic material from
DNA (inside the nucleus) to the site of
protein synthesis (in the cytoplasm)
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IRDIfifErent sugars (deoxyribose vs. "r'iboSe) |
Z.J JJrrerar,r bases (thymme VS. uraC|I)
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1= JVJF‘SS%L" RINARERIRIN

— Carri s genetlc Info from the nucleus to the
r*ere

iensier RNA (tRNA):

. r"“.\ .'

== (Carries specific amino acids to the ribosome

"" __.’«-'"

~—  to build the protein

——)—'

— B’Rlbosomal RNA (rRNA):

- — Major component of the ribosome organelle
— Sijte of protein synthesis
— Most abundant type of RNA




~ 3 Types of RNA

A
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AN}
L LEE
N B
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rRNA
(shown as part
of a ribosome)
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> Trangerigiey
=e process by which RNA is copied from
DI \ A |n the nucleus
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Ste ps.g Tawtlen

LN AN OIVIMEraSE PDINGS to' the promoter
Jecsjjp ~>®f DNA

NA U unwinds and separates

: J ﬂpolymerase adds nucleotides
,:.t'ompllmentary to the DNA template
~—strand

4. Process ends once RNA polymerase
reaches the termination signal on the
DNA

—
—
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SRANNPOlymerase: enzyme use to make an
RINA r)J}‘ from DNA

0 ,JrJf[r ol Starting point on DNA

J,)\ ?Lémplate Strand of DNA that RNA is
== -complementary to (create from)

—e Termination signal: Ending point on DNA
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‘sense strand
dlrectlon of transcription

- —— S'end

of gene

)ﬁ'ﬂ"“‘»

RNA

~‘f}f}o

3' end of gene




growing
RNA molecule
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- RNA polymerase

leaves DNA \

RNA molecules released

NNA rewinde
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lproducts move out of the nucleus and
_e J) It the cytoplasm to be used in
mtem synthesj
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(RNA

rRNA
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SRIE ;aklng of proteins at the rlbosome

2 T ne el HOURAE and Kind of proteins produced
Irl 2l eII determine its structure & function

,%--«.-«a-ﬁ’ carry out the genetic instruction in
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o4 FJJC ISFCOUE fo)f 20 zipgligle)clelels

= nl ¢ ‘-more than one codon codes for an
)\1 s

= *: -‘ : (AUG) starts the process of

—

"*'—" 'translatlon
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Thr, o J ternating histidine:

threonine polypeptide










