





A Carbohydrate chains bound to lipids and proteins




Sugar chain of glycolipid Sugar chain of glycoprotein
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(1) In their resting state, G proteins, (2) When a hormone or other first
which consist of alpha (), beta (J), messenger binds to a receptor, the
and gamma (y) subunits, are receptor causes the G protein to
bound by the nuclectide guanosine exchange GDP for the nucleotide
diphosphate (GDP) and have no guanosine triphosphate (GTP),
contact with receptors. which activates the G protein.

messenger
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(4) After a few seconds, the (3) The G protein then dissociates,
ot subunit converts GTP to GDP, after which the GTP-bound o subunit
thereby inactivating itself. The diffuses along the membrane and
ot subunit will then reassociate binds to an effector, activating it.
with the -y complex. The switch is on.




Restriction site
within lacZ gene

@ Cleave vector with
restriction enzyme

Restriction sites

Foreign DNA

Gene of
interest

@ Cleave foreign

DMA with same
restriction enzyme

DNA fragment
containing gene
of interest

(3) Mix vector and DNA fragment under
conditions that favor base pairing

(4) Treat with DNA ligase to join DNA
pieces covalently

Recombinant vector

carrying gene of
interest

(b) F’I’!PEI"III’DI‘I of recombinant plasmid vector
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ANTIBODIES DEFEND US AGAINST INFECTION

foreign viruses bacteria
molecules
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antibody and antigen special proteins in
aggregates are ingested blood kill antibody-
by phagocytic cells coated bacteria or viruses
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A Free polyribosomes, whose proteins B Bound polyribosomes, showing protein
remain in the cytoplasm synthesis and segregation into the rough
endoplasmic reticulum
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SRP binds ribosome
SAP bound to to a docking protein Translation is SRAP is
signal peplide in the RER reinitiated liberated

Mew
polypeptide

Ribosome receptor

k. SAP receptor
RER cisterna



C Plasma cell D Pancreatic acinar cell
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RER vesicles
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Centrioles
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W — Late spermatids

Young spermatids

Primary spermatocyte

Sertoli cell

Spermatogonium



__Type A spermatogonia
~ (stem cells)

: Type B spannatoguma

Mitosis

! '}{ ‘ Primary spermatocytes }— First meiotic division
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Intermembrane
space

X

Mitochondrion Globular units
(ATP synthesis) (energy transformation)



e Intercristae space

Globular unit nttmi:- of
ATP using energy derived
from proton reflux



Kembrana Secration
proteins

",l Secretory granule

1. Packing
2. Condensalion Lysosome
3. Storing _
4. Final proteclysis r— frans Golgi
£, Specific netwiork
distribution
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of ghvcoproteins

are modified
2. Sulfation

Transporting
vesicles
Removal of mannose and additicn of
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(Subunits as seen in negative stain preparation)

Electron micrograph
of microtubulas
showing above
siructural features

sheath spokes
Axoname (with 3 = 2 pattern)



Mesentery (binding of digestive

tract to abdominal wall)
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Duct of associated gland ——
(transport of secretion)

Lamina propria friction)
(support)
—|nner circular

Submucosa —— layer {motility)
(support)
Muscularis mucosae Serosa (support)
(mucosal motility) |[ -Quter longitudinal

1 muscle layer
Submucosal plexus — it
{m_nl_rnl of muscle \mRoity)
activity) Lymph nodule

Villus {increase of
mucosal surface)

Gland in the lamina -~

{(immune defensa)

propria (secretion)
Inner circular muscle f‘“’j Gland in submucosal
layer {motility) layer (secretion)

Myenteric plexus
(controls muscle contraction)
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Late spermiogenasis Early spermalids

Initial spermiogenesis % x Wy, oy | Secondary spermatocytes
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Mammary cells
inculture

Mucleus removed

© Cels fused l

' Mucleus from
' mammary cell

© Grown in culture l

© Implanted in uterus of
a surrogate mother

© Embryonic
develpment

Lamb chromosomally
I 1 identical to mammary cell donor




