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Class Organization

_ab 1 due tfoday
Hw 3 due on Friday

_ab 2 - Lab-on-a-Chip

— Fri, More 320

— Sign up for 1:30, 2:30, 3:30 slots

— Read the pre-lab instructions

— Report due Mon, 10/28 (2-3 pages)
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Immunology
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Protect the Body!

Pathogens
@ i
Immediate/
l continuous
T,

Mechanical defenses

Chemical defenses

Innate immunity

1)

Macrophage
Dendritic cell
Neutrophil
NK cell

Complement
cascade
IL-1,IL-6

-

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
white blood Y
cells)

Lymph vessels
(convey lymph)

Thymus

Thoracic (T-cell
duct maturation)
(discharges ! .
Iymph into ’ A L Spleen
blood) ' LAl (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
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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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Antibodies

e B-cells make them
e Not antibiotics
* Immunoglobulins (IQ)

e Structure
— Heavy chain, light chain
— 2.1 binding
— Fab — antibody fragment
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Antigens

e Protein, lipid, glycan
e Epitopes

e Surface markers on
foreign cells or
bacteria

I
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Immune Response

0O
Q
- Microbe
3 g Innate immunity Adaptive immunity
3 | Epithelial B lymphocytes Anlibodies
g barriers =%

Ir.a*' ﬁx. II_.-" '1?‘. = E.::gi E ’
Q Il'a&' G:"_- |-, #:r

Phagocyies
5 - T lymphocytes
= 'l.ﬂ :

r '@‘ &.@2 -

Q i . I )
m Complement cells ||
- [ Hours It
Q 0 6 12 :
- Time afler infecton =
4]
),
q
(7]



' ) ’,) 27
s19aulbug 10} SHIOMBWDI |o:>!%ofb§€

Complement System

il First
Antibody (1gG) [, —Cump_iement
; Protein
__ Complement
Cascade
Cylindrical
Cell Complex
Swells Inserted in
and — : ‘:E‘i‘ WE“
Bursts
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. Adaptive Immune Response

e Cell Hunters

— B cell lays a frap...

— Find it, kill it...

— Shows off the trophy...

— Learns to kill at a
distance...

e MHC: mqjor
histocompatiblity
complex
— "Self” receptor

A B cell is triggered when it encounters its
matching antigen.

\ The B-cell engulfs the antigen and

%}3 digests it,

\ then it displays antigen fragments
bound to its unique MHC
o molecules.

& This combination of antigen

and MHC attracts the help
of a mature,

matching T cell.

Cytokines secreted
by the T cell help the

s
B cell to multiply and
mature into antibody
producing plasma
@ I

Released into the blood, \ *’l b
antibodies lock onto matching A 1'(
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...

Typell
interferons " -
Virus-specific
NK cells CTLs

Antibody
titers

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

Initial exposure Re-exposure
UMNMIYERSITY OF
Figure 24-37 cﬁ_Tr\h'ASI [INGTON

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



Blood Types

Copyright @ The McGraw-Hill Companies, Inc. Permission required for reproduction or display.

ABO Blood Types
Antigen A Antigen B Antigens A and B Neither antigen
A nor B
Erythrocytes
Anti-B antibodies Anti-A antibodies MNeither anti-A nor Both anti-A and
anti-B antibodies anti-B antibodies
\ \
Type A Type B Type AB Type O
Erythrocytes with Erythrocytes with Erythrocytes with Erythrocytes with
type A surface type B surface both type A and neither type A nor
Blood type antigens and plasma | antigens and plasma | type B surface type B surface
with anti-B antibodies | with anti-A antibodies | antigens, and plasma | antigens, but plasma
with neither anti-A with both anti-A and
nor anti-B antibodies | anti-B antibodies
(a)
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Reliable diagnhosis
in 2 minutes

Test procedure

FPlace one drop of '

isctonic saline solution
on each reaction field
and auto-control field.

Add one drop of the
recipient's blood to
each field in the upper
panel of the card and
one drop of donor
blood to each field in
the lower panel of the
card.

Method

Stir each field with an
applicator  stick  for
approx. 30 seconds.
The reagents must
dissolve completely.

Gently rock the card
back and forth for
approx. 30 to 60 se-
conds, then check
each field for aggluti-
nation.

Dry the reaction mix-
tures and cover with
self-adhesive film be-
fore filing the card.
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Lab on Chip
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Card

MmiICronics
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Blood Typing Task Sspu:
1. dropin kgt 5.1m;\'¢u
2. push bardovr 1o coves
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winchoas,

5. watt 10 secondsand view
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winkens

ortable, rapid diagnost
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CS

Microfluidic lab cards (application specific)
Direct sample testing on card
DNARNA analysis
Aerosol detection
Point-of-use viral detection
Evnviromental sampling and analysis
Point-of-use bactericlogical detection
Sample, reagent and waste containment

Trace mineral testing

Cell count analysis
Micro te macro interface

-

MICronics

all you need from sample to solution
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Transmission Risk of BBP

e Risk of infection depends on several factors:

—

RECEIVING
THIS MUCH
COULD.

LOSING THIS

MUCHBLOOD
WON'TKILL
YOU.

Courtesy of Owen Mumford, Inc.

Pathogen involved

o Type/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
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Questions ¢
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