Today

Last lecture
Monday 4/28: no class

Wednesday 4/30: You present, morning
In class, plus evening.

Friday May 2-Monday May 4"-Exam.
Would later be better?
May 9— Final paper due.




Cones & Color
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Cone cells, which function best in relatively bright light,

gradually become more sparse towards the periphery of

the retina.

An average closer to 4.5 million cone cells and 90 million

rod cells in the human retina.

Cones are able to perceive finer detail and more rapid

changes in images, because their response times to

stimuli are faster than those of rods.

Humans usually have three kinds of cones, with different
photopsins, which have 3 different response curves,

leading to trichromatic vision. People with color vision

disorders usually have a deficiency or absence of cone

cells sensitive to red or green wavelengths.




More on Color Vision

Cone type Name Range Peak wavelength
S B 400-500 nm 420-440 nm
M Y 450-630 nm 534-545 nm
L o) 500-700 nm 564—-580 nm

A range of wavelengths of light stimulates each of these
receptor types to varying degrees. Yellowish-green light, for
example, stimulates both L and M cones equally strongly, but
only stimulates S-cones weakly. Red light stimulates L cones
much more than M cones, and S cones hardly at all; blue-green
light is the peak stimulant for rod cells. The brain combines the
information from each type of receptor to give rise to
different perceptions of different wavelengths of light.

The pigments present in the L and M cones are encoded on
the X chromosome; defective encoding of these leads to the
two most common forms of color blindness. The OPN1LW
gene, which codes for the pigment that responds to yellowish
light, is highly polymorphic (a recent study found 85 variants in a
sample of 236 men).

Up to ten percent of women have an extra type of
color receptor, and thus a degree of tetrachromatic
color vision.




Color Perception Diff. Animals

» Perception of color is achieved in mammals.

In most primates closely related to humans there are
three types of cone cells, although up to 10% of women
have tetrachromacy!

» Nocturnal mammals: less-developed color vision.

* Honey- and bumblebees have trichromatic color
vision, which is insensitive to red but sensitive in
ultraviolet to a color called bee purple.

*Tropical fish and birds, may have more complex color
vision systems than humans. In the latter example,
tetrachromacy is achieved through up to four cone
types, depending on species.

*Many other primates and other mammals are
dichromats, and many mammals have little or no color
vision. Marine mammals: a single cone type and are
thus monochromats.

*Pigeons are likely pentachromats.

Many invertebrates have color vision. Papilio butterflies
apparently have tetrachromatic color vision despite
possessing six photoreceptor types. The most complex
color vision system in animal kingdom has been found
in stomatopods with up to 12 different spectral
receptor types which are thought to work as muiltiple
dichromatic units.

Evolution: herbivore primates Wikepedia

Search for flowering plants




From Atoms to molecules
to macromolecules to you!

3-6 elements make up majority of you.
About 3 dozen organic compound

-- precursors of almost all biomolecules

Body (Cell) uses 4 types of small molecules

1. Amino acids

2. Nucleic acids
3. Fatty acids/Lipids
4.Sugars/polysaccharides/Carbohydrates

What does body/cell uses 4 molecules for?
1. Building blocks

2. Energy Source

3. Information




From Atoms to molecules
to macromolecules to you!

What 3 elements make up 88% of body mass?
What 6 elements make up 99% of body mass?

What 4 elements make up 99% living weight of cell?:

C&fif_ rde> Formula?
“Pte®s = Eormula?

Formula?




Primarily made of 4 small molecules
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H2CHRCOOH: R= 1 or 20 side groups




Atoms combine to make small molecules &

macromolecules of cell

Table 2-1 The Approximate Chemical Composition of a Bacterial Cell

Number of -
Percent of Total Types of Each
Cell Weight Molecule
Water 70 |
Inorganic ions 1 20
Sugars and precursors 1 250
Amino acids and precursors 0.4 100
Nucleotides and precursors 04 100
Fatry acids and precursors ) 1 50
Other small molecules 0.2 ~300
Macromolecules (proteins, nucleic acids, 26 ~3000
and polysaccharides)
—— Alberts, Mol Biol Cell




Energy from Food
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Amino Acids

1. Building blocks

-- Make proteins

2. Energy Source

-- Eat proteins

3. Information

-- Signaling between cells/nerves
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Sugars = Carbohydrates

1. Building blocks

-- Make complex sugars... glucose,
glycogen (polymer of glucose

Holds your cells together--Extra-
cellular space filled with sugars

Cellulose (if a plant)

2. Energy Source

-- Eat Hershey’s chocolate!
Glucose makes 40 ATPs

3. Information
-- A lot! Much information.

Signaling that you are different than
a pig.













Sugars are used as energy sources.

Glucose. .. di-saccharnides. ..

(CH,0)s + 6 O, = 6 CO, + 6 H;O + Energy (36-38 ATPs)
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Energy Transduction: Life is a slow burn.
Fire
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Glucose Energy = 30ATP at 20-25 KT/ATP
= 600-750kT =2 x 10"

Explains:

a. Why we breathe n oxygen

b. Why we breathe out CO:..

c. Why some animals (gerbils, kangaroo rats,
camels) can go for long time w/o external
water.

d. We are reverse plants.







Fatty Acids/ Lipids

(Lipid— not dissolve in water)

1. Building blocks

-- Make membranes.

2. Energy Source

-- Eat fat (unsaturated, not saturated)

3. Information

-- Signaling that you are different
than a pig.




Definition of Fatty Acids




Fatty Acids & Fat
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Fat = Energy Source
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Energy from Food
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Details about Energy Storage
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Lipids—Ilow dielectric constant,
excludes lons, used a lot.




Fatty Acids are used as signaling precursors

Arachidonic acid

h .;:i.i;\-ru-u.;:|'l|ru1r|-| Lehninger, Fig 11-16

Phospholipase A activated by hormonal signal.
Releases Arachidonic acid =< Prostaglandins

by Prostaglandin H2 synthase (cyclooxygenase, or COX)
Produce fever, inflamation, pain, affect blood flow, sleep cycle....

Thromboxanes, produced by platelets: blood clots, blood flow.

NSAIDS (aspirin, ibuprofen, acetaminophen are COX inhibitors.
Reduce swelling, pain, fever. Reduce chance of blood clots.

Big $$, Big lawsuits, pulled from shelves
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US universities create bridges
between physics and biology

[wastripeTaN] A number of leading U3
research universities are planming new instis
[tes ta bring physical and biomedical sceen-
ligts topether. This reflects a prewing feeling
that these fields shoald be linked more chose-
Ivinboth research and teaching?

s af the largest initiatives comes from
Stamford, University, where the Mobel-
prizewinning physicist Steven Chu and bio-
Chemist Temes Spadich are spearheading a
pn_'.pn'r.'-tlfﬂramrchmlmhﬂlﬂmgsl:lfa:-
ulty members. spanning disciplines from
appiied phisics to clinical medicine,

Multidisciplinary research centres are
abso planned a1 the University of Chicaga,
which i3 setting ugr an ‘interdivisional inst-
it straddling the biological and physical
scianoes, and the University of California ai
Rerkelewhich is planning 3 building for its
hinengineering department and same facul-
ty mierrbers From mcleenlar biology and sev-
2z physical seience-departmends.

I addition, Princeton Universitpis duee
ra anmcnoe plans this week for am interdis-
ciplinary  genomics  institube inoa ne
340 million building conmected b its molec-
ulat biclegy depariment.

Abant 10 6f the 50 posts in Lhe Stanford
pnaritute would be new pesitions. The gro-
posal, which the wniversity administration
snpports, calls for a new boilding of 200,000
sequare set, which would make it ane of $tan-
fesrds Japgest research centres.

Lniversity staff declined Lo estimate the
pradect’s cost. But the building slone would
oot tens of millions of dollars”, according e
hardes Krager, dean af research,

Alihough some Turdles
raisingoutside fands

inclucling
terraim b be claared

She's a world
EHPH:I' an Mamnalian

WSTroTE OF
I TERDHC ELINARY
FI"V.J'IE-S

beefore the centre can receive faral approval
from Stanford's board of trustees, ils sup-
portersexpect the plun o ga ahead, andd hope
ez brarwe: Ehoe mew Tuifling by 20002

The project is corrently called “Bio-X
seflecting the desire to mix bivlogists with
sescarchers From other disciplines, but with-
cut an explicit agenda of lechniques ts be
wsed or problems fobesalved.

“We sl wani ko mix amart people
together in an interdisciplinary coviroen-
mient, and let natare take it course,” savs
Spudich. The new barilding will be between
the medical school and the science depar-
menis, and Spusich hopes it will draw peo-
e in from the sureeanding buil dings.

The promise of the centre bas alneady
attracted ane prominent new facelty mem-
ber 1o Standford, Pringston biopihysicis
St Blecke, & ploneer in the use of ‘sptical
tweerers Ta study molecular mastors, has
aveepled 2 joint appeintment in Stanford's

T T OSSN ST M S

France questions Israeliresearch deal

Emsa) e Tsraeli officisls have condermred
a French-led cffort 1o make lsrel’s
patticipation in the Ewropean Union's fifth
Framewnrhk resenrch programme
canditianal om it mplementing the "Wye
Plantstion' agreement reached with the
Palestivian Authority in Oaober,

[erre Lebovics., spokeipersan for the
Friaeh cmbassy in Tel Aviv says that,
although Israeli participation is desirable in
primciple, “it is clear that such participation
has a prlitical dimensbon, In the comtext of
furthering the peaco process and the
implementation of the Wye accords”

Bt C¥pna Berry, [srael's chief scientist,
describes France's stance os "a Aagrant
viantation of professional integrity”. She smys

TR TEE v PP MERRY  EEh e motine com

shee will refisse 1o co-ordinate ieael's
participation in the Framewark programmse
unless #n agreement with (sraed is signed by
the Enropesn Union within mwa weeks,

Berry says that, il the motter is ot
resolved by mid-Tamesry, when the first calls
fior projects nre issued, there will be little
smse in Dsroel participating.

She argues that lsrael's strong research
communily, and her awn experience in
working with the Palestinians and Jordan,
can contribiste to Enenpenn research and
develapeent, "The right thing 10 do s ta
coecenit pate an what we e In commoen
ancl nat an what separates us” The issue will
tie Lanleem wp by Europe’s Council of Minidters
early this manth, i WiREFTn

@ 1900 Maomillan Magazines Lid

applied physics and biclogy departments,
sarting in September.

Rio-3 is mativated partly by the growing
perception that a deeper undesstanding o
comiples hivdngical svefemns will nead a mare
quantitative Trpe of Diokpgy that is closely
integrated with the physical sciences.

Much of mabecular bislopy alreacly reliss:
on experimental - techiigies imventsd by
phipsiciss, such as MMR and X-ray diffrae-
tiom, Bt as biology becames more data-rich,
il increasinghy Teguires the analytical and
comptational metlnds characteristic af the
phyvsical sciences.

Al the sarme time, physiciss are finding
new problems in hialogy. Far example, Cha,
o won e Mobel prive for work on laser
conling af trapped atoms, mow alse works an
the hehavisur efsingle protein moleodes.

The desire 1o bring mgedher sdentiss
from different disciplines stems frorm an
awareness that traditional departmenis can
b physical barrers o cross-fertilization,
This is part of the thinking behind Primee-
1oE's new institue, planmed o be bt with-
in twnn vears, with abeut |2 feulty drawn
fromn phipsics, chemistry, mathematics amil
engineering, as well as from bolegy.

Developrental geneticist Sirley Tilgh
miamn, the ingtitute's director, says 1t will foes
anwhal the calls "integrative biology™ — the
integration of many kinds of infarmation o
underdand complex thological procesies.
such as interactions between cells or genes,

*Biolagy s thrived in the past 50 years
by taking Things apart and identifying their
comiponents.” says Tighman. “But there isa
consensisin the field that the time jscomning
very saom o reverss the prodess” — o atudy
how these components interact 1o form
commplex srskertis

Chicago  approverd its interdivisional
fnstinate in [une 19497, and two co-disectors
wore appointed last year, A building of more
than ZO0000 square feet is planned, costing
£110 million and due 1o be buds by 2002, 1
wiill b ot st the 24 faculty memlbers af
the new instinete {half of whom will be new
appointments], but also several existing
departments and Floward Hughes inves-
1AL,

The new centres should each have an
impact on graduate and undergriduate
teaching, as well as research, “There i= a
prowing feeling in the bielogical comunity
than we need 19 be thinking kard #hout how
m rain the next generation of hiclogists.”
says Tilphman, She suggests that this fraie-
ing showld include more mathematics,
phvsicsand chermistre Laara Garvin
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Paul Selvin
“representative biophysicist”

Have a good rest of semester,
grad. student or other career!




Class evaluation

1. What was the most interesting thing you
learned in class today?

2. What are you confused about?

3. Related to today’s subject, what would you like
to know more about?

4. Any helpful comments.

Answer, and turn 1n at the end of class.




