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Screening hybridoma
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Nucleoside = l@ + (deoxy)ribose (suigar).

Nucleotide = base + (deoxy)ribose + phosphate;
linked by(35’ phosphodiester bond\e{

g
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Purines (A,G)—@@ AHng

Pyrimidines (C,U,T)—L ring,

Dear{}lination reactions:
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Q_yctos'lne ‘Eracﬂ |

Adenine — hypoxanthine

Ametiyl)

S-Qeth;l}ytosme — thymine
@ sw mihy

Uracil found in RNA; thymine in DNA.

Methylatlon of uracﬂ makes thymine:
meftyting THE

Guanine — xanthine
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5" end of incoming nucleotide bears the

triphosphate (energy source for the bond).
o-Phosphate is target of 3" hydroxyl attack.

Pure As Gold.
CUT the pyramid. _
Thymine has a methyl. Q% ﬁ ;Té

C-G bond (3_H bonds) stronger than A-T bond

(2 H bonds). 1 C-G content = t melting
temperature of DNA. “C-G bonds are like

Crazy Glue.”
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Nucleic acids _ o
Catabolism  (DNAand RNA)  Nucleic acids Ribose 5-phosphate Nucleic acids
J ,7 PRPP synthetase | De novo synthesis
3% cleotides GMP / MP o AMP
Cladribine, pentostatin —> € haut
\ Lesch-Nyhan / 9e0@" = O "l
syndrome | A
v g |/ APRT
Nucleosides Guanosine S (HGPRI-I\-: S, ) Inosine o Adenosine
! ¢ 1 SCID '-A_&_ A s
Free bases Guanine PRPP Hy;oxanthine ~ Wd-: DAL Adenine
X0
Xanthine © Allopurinol
o Febuxostat Degradation and salvage
|
{ Uric acid

Urate oxidase (rasburicase)?

Allantoin Excretion

*Absent in humans.
ADA, adenosine deaminase; APRT, adenine phosphoribosyltransferase; HGPRT, hypoxanthine guanine phosphoribosyltransferase, XO, xanthine
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Regulation of gene expression Q Q mMENA

‘78ite where RNA polymeras nd multiple
other transcription factors bind to DNA
upstream from gene locus (AT-rich upstream
sequence with TATA and CAAT boxes, which

P e ——
differ between eukaryotes and prokaryotes).
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Promoters increase ori activity.

iEnhangg.r\ (Q DNA locus where regulatory proteins
- “ ° Lol « t- t ”»” b- d . . . f
“{\ ) o ¢~ (“activators”) bind, increasing expression of a

AL gene on the same chromosome.

. . W :
Silencer M Dl:IA locus wheré regulatory Protems |
K (“repressors”) bind, decreasing expression of a
—7 gene on the same chromosome.
Epigenetics Changes made to gene expression (heritable

mitotically/meiotically) without a change in

underlying DNA sequence.
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Promoter mutation commonly results in
dramatic { in level of gene transcription.

Enhancers and silencers may be located close to,
far from, or even within (in an intron) the gene

whose expression they regulate.

muke2

Primary mechanifn’s of epigenetic change
include DNA méthydation, histone
modification, and noncoding RNA.
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Lineweaver-Burk plots for enzyme inhibition

— mhibitor — mhibstor — mhibitor
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Ky increased Ky reduced Ky¢ unaffected
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Rate-determining enzymes of metabolic processes

PROCESS ENZYME — REGULATORS W d—a
¢ Glycolysis Phosphofructokinase-1 (PFK-1) «AMP @, fructose-2,6-bisphosphate @ ¢/ P e
! OJ/V( w ATP ©, citrate © l/j -

Gluconeogenesis
TCA cycle

Glxcogenesis

Glycogenolysis
HMP shunt

De novo pyrimidine
synthesis

De novo purine
synthesis

Urea cycle

Fatty acid synthesis

Fatty acid oxidation

Ketogenesis

Cholesterol synthesis
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Fructose-1,6-bisphosphatase 1 AMP O, fructose-2,6-bisphosphate ©
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. Glucose-6-phosphate ®, insulin @, cortisol @ -
Epinephrine ©, glucagon @4)'—3 és ?ho 3 ph J./
pinephrine ®, glucagon ®, AMP ®
Glucose-6-phosphate ©, insulin ©, ATP ©

Isocitrate dehydrogenase

Glycogen synthase

Glycogen phosphorylase

Glucose-6-phosphate dehydrogenase (G6PD) NADP* ®
NADPH © —) pfodmf
Carbamoyl phosphate synthetase II ATP ®, PRPP ®

UTPS, (T pvoduud™ zuo
AMP ©, inosine mopophosphate (IMP) ©,
Qo Poduds:

(N -acetylglutamate @) 9_&

Insulip @, citrate ® &~
Glucagon ©, palmitoyl-CoA ©

Malonyl-CoA ©

e

Insulin ®, thyroxine ®, estrogen @
Glucagon ©, cholesterol ©

Glutamine-phosphoribosylpyrophosphate
(PRPP) amidotransferase

Carbamoyl phosphate synthetase I
Acetyl-CoA carboxylase (ACC)
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Carnitine acyltransferase I
HMG-CoA synthase (HOMG! I'm starving])
HMG-CoA reductase
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Peroxisome Membrane-enclosed organelle involved in: & . M’\‘-P
B-oxidation orvery—long-chain fatty acids XVLCFA) (strictly peroxisomal process) —= T\ *0_

o-oxidation of branched-chain fatty acids (strictly peroxisomal grocess)

————

Catabolism of amino acids and ethanol

Synthesis of bile acids and plasmalogens (important membrane phospholipid, especially in

white matter of bra@__ ! o % ‘Qw - __)

9& @ Zellweger syndrome —fiutosomal recessive disorder of peroxisome biogenesis due to mutated
?B/’f genes. Elypotonla, seizures, jaundice, craniofacial dysmorphia, hepatomegaly, early death.
= Refsum disease —afjtosomal recessive disorder offg.gxidatj buildup of phytanic acid due
p orphy
o inability to degrade it(Skcalz skin, ataxia, cataracts/night lindnes}shortening of 4th toe,
epiphyseal dysplasia. Treatment: diet, plasmapheresis.
. Adrenoleukodystrophy-X-linked recessive disorder of B-oxidation due to mutation in

“gene = VLCFA buildup in adrenal glands, white (leuko) matter of brain, testes. Progressive
disease that can lead to adrenal gland crisis, progressive loss of neurologic function, death.

cumudare = 117 NLLEA (P{wx»'somw)
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Glycogen regulation by insulin and glucagon/epinephrine

Epinephrine Epinephrine

(liver and muscle) (liver) _
Insulin
p

(liver and muscle)

Glucagon O Receptor Recg tor .
(liver) (+) . I%r:ss;ne
dimer
Glucagon receptor
receptgor Calcium-calmodulin Endqpl?smlc
ATP in muscle during reticulum

% contraction i
Protein kinase A Calcium
Protein kinase A
~ Glycogen %

Glycogen
Glycogen
synthase

phosphorylase kinase
Protein phosphatase

Glucose /

Glycogen
phosphorylase

©

\—

Medsynapse by Dr. Nikita



Folate

l NADPH
DH}‘
methionine
methyl-vitamin-B,;
/ homocysteine
Vitamin-B,,
methylene-FH,
meth\l FH,
Y\ADPH
methylene-THF
HNJj U
Uracil Thymine

Medsynapse by Dr. Nikita



Nucleoside = base + (deoxy)ribose (sugar).
Nucleotide = base + (deoxy)ribose + phosphate;
linked by 3’-5” phosphodiester bond.

Purines (A,G)—2 rings.
Pyrimidines (C,U,T)—1 ring.

Deamination reactions:
Cytosine — uracil
Adenine = hypoxanthine
Guanine = xanthine
5-methylcytosine — thymine

Uracil found in RNA; thymine in DNA.

Methylation of uracil makes thymine.
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5" end of incoming nucleotide bears the
triphosphate (energy source for the bond).
o-Phosphate is target of 3” hydroxyl attack.

Pure As Gold.

CUT the pyramid.

Thymine has a methyl.

C-G bond (3 H bonds) stronger than A-T bond
(2 H bonds). t C-G content = t melting
temperature of DNA. “C-G bonds are like
Crazy Glue”

Amino acids necessary for purine synthesis (cats
purr until they GAG):
Glycine
Aspartate
Glutamine




Nucleic acids

Catabolism  (DNAand RNA) Nucleic acids Ribose 5-phosphate Nucleic acids
{ PRPP synthetase De novo synthesis
Sal
9% Nucleotides GMP IMP ———— . AMP
Cladribine, pentostatin
Lesch-Nyhan )
syndrome ADA
v APRT
Nucleosides Guanosine © HGPRT O Inosine = Adenosine
{ el PRPP
Free bases Guanine PRPP Hypoxanthine Adenine
= Allopurinol
: opurino
Xanthine
- O Febuxostat Degradation and salvage
!l Uric acid

Urate oxidase (rasburicase)?

Allantoin Excretion

*Absent in humans.
ADA, adenosine deaminase; APRT, adenine phosphoribosyltransferase; HGPRT, hypoxanthine guanine phosphoribosyltransferase, XO, xanthine
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Regulation of gene expression

Promoter Site where RNA polymerase II and multiple Promoter mutation commonly results in
other transcription factors bind to DNA dramatic ¥ in level of gene transcription.
upstream from gene locus (AT-rich upstream
sequence with TATA and CAAT boxes, which
differ between eukaryotes and prokaryotes).

Promoters increase ori activity.

Enhancer DNA locus where regulatory proteins Enhancers and silencers may be located close to,
(“activators”) bind, increasing expression of a far from, or even within (in an intron) the gene
gene on the same chromosome. whose expression they regulate.

Silencer DNA locus where regulatory proteins

(“repressors”) bind, decreasing expression of a
gene on the same chromosome.

Epigenetics Changes made to gene expression (heritable Primary mechanisms of epigenetic change
mitotically/meiotically) without a change in include DNA methylation, histone
underlying DNA sequence. modification, and noncoding RNA.
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Lineweaver-Burk plots for enzyme inhibition
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Rate-determining enzymes of metabolic processes
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Phosphofructokinase-1 (PFK-I)

Fructose-1,6-bisphosphatase 1

Isocitrate dehydrogenase

Glycogen synthase

Glycogen phosphorylase

Glucose-6-phosphate dehydrogenase (G6PD)

Carbamoyl phosphate synthetase II

Glutamine-phosphoribosylpyrophosphate
(PRPP) amidotransferase

Carbamoyl phosphate synthetase I
Acetyl-CoA carboxylase (ACC)

Carnitine acyltransferase I
HMG-CoA synthase (HOMG! I'm starving])
HMG-CoA reductase

AMP @, fructose-2,6-bisphosphate ®
ATP ©, citrate ©

AMP ©, fructose-2,6-bisphosphate ©

ADP ®
ATP ©,NADH ©

Glucose-6-phosphate ®, insulin @, cortisol ®
Epinephrine ©, glucagon ©

Epinephrine @, glucagon ®, AMP ®
Glucose-6-phosphate ©, insulin ©, ATP ©

NADP* ®
NADPH ©

ATP &, PRPP &
UTP©

AMP ©, inosine monophosphate (IMP) ©,
GMP ©

N-acetylglutamate ®

Insulin @, citrate @
Glucagon ©, palmitoyl-CoA ©

Malonyl-CoA ©

Insulin @, thyroxine @, estrogen @
Glucagon ©, cholesterol ©
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Peroxisome
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Membrane-enclosed organelle involved in:
B-oxidation of very-long-chain fatty acids (VLCFA) (strictly peroxisomal process)
o-oxidation of branched-chain fatty acids (strictly peroxisomal process)
Catabolism of amino acids and ethanol
Synthesis of bile acids and plasmalogens (important membrane phospholipid, especially in
white matter of brain)

Zellweger syndrome —autosomal recessive disorder of peroxisome biogenesis due to mutated PEX
genes. Hypotonia, seizures, jaundice, craniofacial dysmorphia, hepatomegaly, early death.

Refsum disease—autosomal recessive disorder of o-oxidation = buildup of phytanic acid due
to inability to degrade it. Scaly skin, ataxia, cataracts/night blindness, shortening of 4th toe,
epiphyseal dysplasia. Treatment: diet, plasmapheresis.

Adrenoleukodystrophy—X-linked recessive disorder of B-oxidation due to mutation in ABCDI
gene = VLCFA buildup in adrenal glands, white (leuko) matter of brain, testes. Progressive
disease that can lead to adrenal gland crisis, progressive loss of neurologic function, death.
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