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Different Types of Antigen Presenting Cells . T_

Dendritic cell Macrophage B cell
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Symbiosis

A long-term association between two organisms of
different species

(Nitrogen-fixing Bacteria and
Leguminous Plants)

Parasitism Commensalism

One partner benefits, One partner benefits,
other is harmed other unaffected

(Human and Protozoa) (A bird and a Tree)

Both partners benefit
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The Lineweaver-Burk plots for inhibition

— inhibitor — inhibitor — inhibitor
/v / — no inhibitor /v / — no inhibitor /v / — no inhibitor
':1(_\ ‘/Vm' “. ./ -]/KH ‘ /
' slope = K_/V__ &
1/(S] 1/[S) 1/[S]
Competitive inhibition Uncompetitive inhibition Noncompetitive inhibition
K, increased K, reduced K., unaffected

V... unaffected V.. reduced V.. reduced
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Two antibodies raised against the same protein:
*Antibody A - works in Western blot (WB) but not in ELISA
*Antibody B - works in ELISA but not in Western blot

Technique Protein State Etope :I’ype
Recognized
Western Blot ‘? Linear epitope

Conformational

ELISA ‘
epitope

Native
/
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Western blot conditions:
L N

e Protein is denatured (SDS + heat)
—

e 3D structure is lost

e Only linear epitopes are exposed

ELISA conditions:

* Protein usually in native or near-native cogfgrmation

e 3D structure is intact

\
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ELISA
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Substrate ‘
dary
\ ﬁ?body
* Conjugate

Primary .
Antibody Primary
Conjugate Antibody

Substrate

@ >

Substrate
p, :.A\‘

Inhibitor
Antigen

. Ca'pture
( ’Aa ' Aﬂ; Antibody y N
Direct ELISA Indirect ELISA Sandwich ELISA Competitive ELISA
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Western Blotting Technique

Antigen samples Blotting tank
Proteins transferred to
nitrocellulose sheet (blot)
- P
| == Separmend
. —
NI = _,
\I" " Separation gel

— Develop and fix
. autoradiograph
=~
-
S
.

Antigen bands Autoradiography
visualized
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Q - SANGER SEQUENCING
Sanger’s
sequencing

dvtC L

Tube Tube Tube Tube
P—P—P 1 2 3 4
PP fluorescence
,/ \\
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” —

Deoxy Deoxy
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‘ PCR with fluorescent, 2 Size separation by capillary 3 Laser excitation & detection
0ain-terminating ddNTPs gel electrophoresis by sequencing machine
Large fragments E f
. :
T

OO >PPO4AN>P0

- N

Mixture of dNTPs & Small fragments

fluorescently- labelled
ddNTPs

T

V
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ﬁ

Fluorescently-labelled Laser beam Photomultiplier
oligonucleotides

'

Output chromatogram
iginal
DNA sequence,
PCR amplified &
denatured
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FSH, LH ALDOSTERONE, GLUCOCORTICOID LEVEL IN PREGNANCY

Elevated levels o and inhibin produced by the placenta
exert strong negative feedbgaglcgnthe pituitary gland, which suppresses the
+GEnD L

produ-;t'i'on and release of h l )
S —— ¢sQlycemic
Maternal glucocorticoid (cortisol) levels naturally ria singiﬂQntn (about 3x)

throughout pregnancy, peaking near delivery to help mature the fetus

evels aturally change in pregnancy, with total T4 increasing
significant y due tc 4 voosting thyroid-binding globulin, while free T4

(the active form) initially rises then stabilizes
CE— ——— Pr—— om—
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HOMOLOGOUS AND ANALOGOUS HORMONE

' Homologous Structures (Pentadactyl/ Limbs)
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EYE SIGNALLING

Mechanism of
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errrunal
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HIPPO KINASES PATHWAY = THMNER (£LL mpss FoRMATION
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/ Q GEOLOGICAL TIME SCALE — MATCH THE FOLLOWING
—

: e[ oo |, [ESHIN
e VO ~—Toda
3 Holocene . y
o Quaterna 118K
o ry ey a Phanerozoic %
Pliocene
Cenozoic 4 Miocene
Most of Earth’s history
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Devoma'n |
Silunian
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Q HAMILTONS’S RULE B 8%

r (Relatedness): The probability that the altruist
Altruism is favored by natural and recipient share the same gene by common
selection when: descent (e.g., 0.5 for full siblings, 0.25 for half-
siblings).
B (Benefit): The increase in reproductive success
(e.g., offspring) gained by the recipient due to the
altruistic act.

Relatedness
(proportion of ——__
shared genes)

Cost to
the altruist

C - (Cost): The decrease in reproductive success
Benefit to the recipient (e.g., offspring) suffered by the altruist.

e ola - ot
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HAPLO - DIPLOID
Hamilton’srule: r*b>c¢
Relatedness Values:

r = relatedness between altruist and recipient . .
b = increase in the recipient’ s fitness (offspring) Sister-sister (workers): r = 0.75

¢ = decrease in the altruist’ s fithess (offspring)

( . * Mother-daughter: r = 0.5
bic > 2

’ * Worker-brother: r = 0.25

DN

Half siblings: 50.25) b>c blc >4

L

First cousins: - (0.125)b>c b/ic > 8
\
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GAP GENES

- A hich qens 1$ (orarnon
* Krippel (Kr) ——~" a
* knirps (kni) —F 0 mﬁk\'rd ond 2\819*;(7&&}

* hunchback (hb) —7 el

*( giant (gt)) —) ‘; ﬁ
* tailless (tll) peents

* huckebein (hkb)

* buttonhead (btd)

* empty spiracles (ems)

* orthodenticle (otd)
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The primary pair-rule genes

* hairy,
* even-skipped
* Runt

Pair-rule genes (secondary)

fushi tarazu (ftz)
odd-paired (opa)
odd-skipped (odd)

sloppy-paired (slp)
paired (prd)
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c.ELEGANS | | ‘
/ ‘ : nw / “Anus Actual size
/ | | Rectum (~1mm)
. Se ) Intestine Vulva
ﬂ ) 0 \ | .

V
’\/ . ’ "' ' y —Yew Spermatheca
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