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Class Organization

_ab 1 due tfoday
Hw 3 due on Friday

Lab 2 - Lab-on-a-Chip

— Fri, More 320

— Sign up for 2:00-3:15, 3:15-4:30 slots
— Read the pre-lab instructions

— Watch the video

— Report due Mon, 10/27
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Protect the Body!
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Adaptive immunity Adaptive immunity Adaptive immunity

Figure 24-1
Molecular Cell Biology, Sixth Edition
© 2008 W.H. Freeman and Company
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Lymphatic
System

e Circulatory vessels
e Lymph fluid
— 3 liters of clear fluid

— Recycled blood
plasma

e Function
— Tissue drainage

— Fatty acid transport

— WBC passage

Lymph nodes
(filtering of
lymph and
maturation of

Lymph vessels
(convey lymph)

white blood
cells)
. Thymus
Thoracic (T-cell
d‘fd maturation)
(discharges
lymph into Sol
/ A pleen
blood) ) \\ (lymphocyte
maturation
and filtering
of lymph)

Bone
marrow
(B-cell
development,
T-cell
precursors)

Figure 24-2
Molecular Cell Biology, Sixth Edition
© 2008 W.H.Freeman and Company



y s,. r) »7
slaauibug 10} S IoMaWDI |n:>!%ofblg

Cells of the Immune System

T Lymphocyte
Lymphoid
Stem l::ell
—______ttir_"ii__l‘i:.ymphacyte
/ \ '
Pluripotent B Lymphocyte Plasma Cell

Stem Cell
\ Erythrocyte
/ '3 Megakaryocyte
" —

(blood clotting)

Myeloid \
Stem Cell :J —_— . Macrophage
Monocyte

. Granulocytes
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. Anfibodies -

Not antibioftics
Immunoglobulins (IQ)
Structure

— Heavy chain, light chain

— 2:1 binding

— Fab — antibody fragment

— Fc - crystallizable fragment

Blood agglutination
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Antigens

An’rlgens - v v

Antigen-binding site

e Molecules that initiate an Q@
immune response %\
— Anftibodies bind to specific antigen

— Antigens can be protein, glycan, or
lipid

e Surface markers on foreign cells =

or bacteria are antigens Antibody

N-Acetylgalactosamine Galactose

A antigen B antigen O antigen

W,

IVERSITY OQF
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Complement System

il First
Antibody (1gG) o —Cump_iement
; Protein
__ Complement
Cascade
Cylindrical
Cell Complex
Swells Inserted in
and — ! Cell Wall
Bursts
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. Adaptive Immune Response

A Bcellis tri d when it ters it
» Cell Hunters 6 ol e

- B Ce” |Cly3 a TI’CIp... \ The B-cell engulfs the antigen and
. o digests it,
— Eatsits prey... 6

then it displays antigen fragments
— Shows off the trophy... N bound o ts unique MG
— Antibodies sent to kill... &S This combinstion of antigen
\and MHC attrac(t: ;h?n tautetl‘;:e

matching T cell.

MHC: major histocompatiblity Cytokines secreted | &3
by the T cell help the
complex... “Self” receptor B cell to multiply and

mature into antibody
producing plasma
cells.

©

Released into the blood, A " 4 ,5

antibodies lock onto matching

antigens. The antigen-antibody complexes are
then cleared by the complement cascade or by
the liver and spleen.


//upload.wikimedia.org/wikipedia/commons/f/f7/B_cell_activation.png
//upload.wikimedia.org/wikipedia/commons/f/f7/B_cell_activation.png
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It It doesn't kill you af first...

Typel

interferons Virus-specific

cytotoxic T-cells

Antibody
titers

Virus
titer

NK
cells

0 2 4 6 8 10 12 14
Days after viral infection

Initial exposure Re-exposure
UMNMIYERSITY OF
Figure 24-37 WW'ASI I [NGTDN

Molecular Cell Biology, Sixth Edition
© 2008 W.H.Freeman and Company



OOD TYPING

Terry Barbera -
Micronics; Inc.
Redmond, WA



What is a Blood Type?

A blood type (also called a ~ '~ 1 =l
A ™

blood group) is a { - WL TR
classification of blood o= f“/‘\\/_\@/\’\: ’

- A ‘ \‘n
based on the presence or «~ ™\ = o
absence of substances on s e o ™
the surface of red blood - \\j\ D
cells (RBCs) Yd & S AR

There are 32 blood group systems but the two most
Important ones are

oG GE



Blood Type Systems

ABO system
glycoprotein on the cell surface

glycoprotein on the cell surface
Rh system

glycoprotein on the cell surface

15



ABO System

Human red blood cells exhibit one of
the following combinations of these two
glycoproteins

Only ~ glycoproteins presentA

Only 5 glycoproteins present o

Both glycoproteins present AO

No glycoproteins present




ABO Substances - Glycoprotelns

Single-pass
Type 1 Type 2

N C

Red Blood
Cell surface

C

Glycophorins Kell
AtoD
Lutheran, LW,
Knops, Indian, Vel




ABO System

Most people are types O and A

18



Rh Blood Type System

Human red blood cells either have D glycoprotein or do not
o If present, then the blood type is “Rh positive”
o If not present, then the blood type iIs “Rh negative”

7 to 15% Americans are Rh negative

19



What we test and what we say

When typing one’s blood, we determine if
glycoproteins are present
glycoproteins are present
D glycoproteins are present

Therefore, there are 8 possible blood types

Positive Negative
Positive Negative
Positive Negative

O Positive O Negative

20



Blood Type Percentages with both
ABO and Rh systems identified

5% 4%

4% 1 04
: 1%
Posi%i%/é) = 0O pos
36% ® A pos
8% ® B pos
O ~ AB pos
A Positive Positive = O neg
= A neg
® B neg
m AB neg

Most people are Rh positive

21



Blood Types are Inherited

A, B, AB, A, B, or
A B,or| A B, or | A, B, or AorB
AB AB AB
O-

Child’s Blood Type
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Your blood also has antibodies
against other blood types

Group AB These

antibodies
Red blood can

e DESTROY

the red blood

Antibodies N INPBNPE| cells of those
PN S

(N AN other blood
Anti-A and Anti-B type S.

Antigens ?
present A antigen B antigen A and B No antigens
antigens

Public Domain Figure by InvictaHOG: Wikipedia
http:/len.wikipedia.orgiwikillmage:ABO_blood_type.svg



Why is Blood Type Important to
Know?

For blood transfusions

When you receive a blood
transfusion, the blood needs to be .
compatible with yours. If not, you &
could die.

During pregnancy

If the mother is Rh-, the father
should also be tested. If the father
has Rh+ blood, the mother needs to
receive a treatment to help prevent
the development of substances that
may harm the unborn baby.




Who gets blood transfusions?

You may need a blood transfusion if you lose
too much blood, such as through:

Injury or surgery

An |
An |
An |

ness that causes bleeding
ness that destroys blood cells
ness in which your body doesn't make

enough blood



Where does the blood come
from?

Volunteer
blood donors!




Donated blood needs to be
compatible with recipient’s blood

CAN RECEIVE

People with O - blood
are called "universal
donors" because any
patient can receive O-
red blood cells.

People with AB+ blood
can receive red blood
cell transfusions of any
blood type, and are
known as "universal
recipients."



The Micronics ABORhCard for blood
typing

Designed
for the



Ny 5- ( ) ’7
s19aulbug Jo} SHIOMSWDI |oo!@o~fb§!§

Transmission Risk of BBP

e Risk of infection depends on several factors:

—

RECEIVING
THISMUCH
COULD.

LOSING THIS

MUCHBLOOD
WON'TKILL
YOU.

Courtesy of Owen Mumford, Inc.

Pathogen involved

o Typel/route of exposure
o Amount of virus in infected

blood during exposure

Amount of infected blood
involved in the exposure

If post-exposure treatment was
taken

Specific immune response of
infected individual

IIIIIIIIIIII

M WASHINGTON



f) 27
sloaulbug 10} s JoMauwIn i |D:>|%ofb&g

Personal Protective Equipment

e Protect your entry points
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