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Basics Of Metabolism
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Metabolic Map
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ETC
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Glycogen Metabolism
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Fructose & Galactose Metabolism
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Types of LiEids
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Lysosomal Storage Disorders
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Fatt ACid Meta bOI ism No ATP in Alpha oxidation & Omega oxidation
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Fatty Acid Oxidation Defects
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Lipoproteins
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Amino Acids
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Amino Acid Disorders
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Fhenylalamhl i mw . *Tyrosineg —— Dopamine—— Morepinephrine/epinephrine e - £ Tﬂd""‘ Mand y {_\.f_ﬂ_ -‘)

/ \1 —— Metanig — = spec W,’a . _,Alkaptnnuna
. i * Albinism
- eﬁgin::' ol \Ihydmmﬂnd ne * Pentosuria ITIHB Lt
4 [ 4 feduﬂlélﬁe - U
Prv \
P rat s N£ NADH + H' URINE ODOUR CONDITION
Y . Hav jLamb B

Endoge nr::us
protein

palmip Ih:g}\”"ﬂ )
p o rment . Burnt sugar M<cuD [V L
D ‘b‘fpﬂ- L ‘\L:ﬂlimuwu. ?’_ -
PHPP Tyrosine Amino- | B, | IoY@ene by Mousy PKV
hydroxylase Transferase
i _Lj R -= - Homogentisic acid.4—e—— T_Lr_qsqne Gahbage »h pe 7 5 oL m.ﬂwl.n
I e BT .
Tyrosine - 5
Homogentisate BH,
sr'ihup:::': Oxidase )‘ v IRy Albinism SWImm_Ing, Pﬂ'ﬂl Hﬂuu“‘: JM
¢ “© elio inase (Cu. [ )
e DOPA Tyrosinase H
it a e Mal::?i:mawhu acid (Dihydroxyphenylalanine) -—-—'—_—')) Melanin Tom cat urine H“"‘F"' “”h'ﬂ (E
Fumarylr Lo . B, c?ec:;zfmwlase ——&— Carbidopa i Sweaty feet/ ChEI esy /S0 vad eare
Acetoacetate | ‘v
Hydrolase PN Dopamine ) . Rotting Fish = mﬂha( B A ndn
T e X — _
1 4 Hebndeida - Vitamin C | Dopamine W ) - -
Lﬁm‘ G CA Gyd? I p-hydroxylase Oasthouse m G'fhm Mh{l-d‘fngl
aky 1 O
h:fbh-gc adaesr \'h,_ ar Norepinmh\ i ool et \\
5 A:'l m?;:ﬁ;ﬂ;l:::”e_”' ) Cortisol Mormetanephrine
Preo
. Catechol-0- A
Contact admin methyltransferase Mz:ﬁ:;rglgr‘la l gif:;'ﬂr:;np / \.

Join our group : —
@b Metanephrine 4’{ Wanillylmandelic acid /'} /M
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A= FP—=H —V=C=F

. - =
Heme Synthesis & Porphyrias e e
: Z 25
Mitochondria %mﬁe, hemin : : Gytuplasrn Porphyrin 1 5?3 Fﬁd
. Sideroblastic anemia (X-linked) ~ (l-ead poisoning =) Totens 0 N
""'ﬁ e % | ' ich
' - P = A Efr ; .
r;l)' Succinyl CoA + glycine @ lnglcr:-'i:;ullnlc » ( Porphobilinogen E Lo || -{pﬁmqb N = """\_L-_
| ALA dehydratase ] g =B | =
ALA synthase Porohobili = 10f
W ' 'ﬂ‘o’- [N"" (rate-limiting step) ds;i]iﬁalslgﬂgen UW.B’U} L | | 20/
V . _ah osl | Ja - -
| & Acute = ass___.-|J b -
intermittent - k___, ool z N
@druxymethylbilane porphyria 350 400 450 5:?; ) ::cnm 'nilél::} 650 700 75
= QUHM

o
U-Ill-synthase ._@..) CEF /U“Mflr""- £

— D
: ‘ahuﬁ.&w rr

Mitochondrial
membrane

@apﬂrphyrinngen I

@ Uroporphyrinogen
decarboxylase
Ferrochelatase } & Porphyria cutanea tarda

Lead—c—

Poisoning

I"’t.r
=

CML‘) fhafﬁ&h T

Hﬁp >

Fe”
@pmpnrphyﬂnngen I
Copro oxidase

(aﬂmpnrphyrin -«
S) C :
i o Heredubny  Crpriphrua

@PH - VTP
heme

heme oxygenase
NADPH + O,
ontact admin

Join our group

» biliverdin + CO + Fe?"

D
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Collagen Synthesis & Disorders

Coll TIT — coll

Type I(mc) Bnh'&e Tendon, Skin, Dentin, Cornea, Late wnund repair, Fibrocartilage |Absentin: /7T /‘ﬁ—-ﬁ'}
Type |l Hyaline Cartilage, nucleus pulposus - - g
Type lll Reticulin, blood vessels, uterus, fetal tissue, early wound Deficientin: EDS ( vase ’G’F—&)

AP Classical type: thpe V oAl
Type IV Basement membrane (glomerulu ochlea)(lens Defective in: A—é’ggk'r
Elastin_} Skin, I_u_ﬁs, a_r_tgies,, epiglottis, ligamenta flava

P
Defective i ln M e (EJ_L{.L;)

Pfx AL g.ﬁnmn ganb — B ¢
e {1 p—— —3 Hyc oxvlune |
‘\Q}: Collagen chain: Gly-X-Y J J‘ =
M Disrupter: pacline Hydropro
o MA I ”J"'"”J'm <— wtcC CCm»?)
! | - W 72 ﬁU:nsal
“'éﬁ S K,, 3. TM;olt helew «— OF
= oy
Golgi - '._,.-" .__.-"
N\ ™ “- cltavagpt.
Fitbrob|os el N «—— EDPL
......................... i Y N-c derrinal
T Sy s
Tropocollagen
'

C t admi
g midae (o

Join our group

*.,43__“ — L. Eﬂﬂ-uwud-a /
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Miscellaneous

Structure

Methods

Sanger’s sequencing

Edman’s sequencing
Reverse sequencing

-

Primary s

Secondary Optical rotator dispersion

Ocular dichroism

X-ray crystallography < Cryo-electron
UV spectroscopy, NMR spectroscopy

Tertiary

HO
ces > de
o =] ?'Fh
o & bwa dd
H
- 9 ) ) NiH
Primary Structure
Atvature
g 1"’*,
0 &
% AT
- ,L:
= “_}

v S PGS
7/ M ,Eﬁia*?
o N g
r Rl
> (V‘ o) 2p

Tertiary Structure

alpha helix

C B
-
= il

g - 2 x" /_,heta pleated :.heet
E 2 e
F & —.

Secondary Structure

Quaternary Structure

GAG : He:;usaryine + Urunig acid (No lipid)
« Most abundant: Chmadan|m Su4

« Sclera, Atherogenic (LDL binding): Dérmatan

* GAG with no protein linkage, No sulphate, Longest: HJW‘""M‘;"
+ Cell migration during morphogenesis, Wound repair: 1
* GAG with NO Uronic acid, Corneal transparency: ._me SO 4

neud

NP

wonkBkiion endothelial surface, Plasma membrane receptor, GBM charge selectiveness He’pm 80,

Join-our-group L —_—
) d g =
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Miscellaneous

Metal Metalloenzymes O- Myidoredmetmse
Carbonic Anhydrase, Glutamate DH, LDH, ALA dehydratase, T- Trm}&m -bunsge [/ JW"‘ P0, coe /‘%‘m-m o
e MMP,_Zn finger DNA m.ntifs: Sterc:;ls o H- Kydmlare  Amloe ] Lpmae
Deficiency (SLC39A4): Acroderma enko podh L Lyae - decerryloe [ bydoaTine
Hypogonadism | wowsd heoaley -4
Cu Tyrosinase, Cyt c oxidase, Gytup"[asmlc SOD Cerulualasmln |- [sorwerane
Lysyl oxidase — ATPFA » Menke s ° (Mw"mrk') TP F8 - Wiltan D L- Ligme - Ot bty st /‘aﬂm"
V Glutathione peroxidase, Deiodinase, Thioredoxin reductase T- TRANCLOCACE -+ arp ¢
Se |Deficiency: Keshan 2 C@fm—f\g_) Py -
Excess: Alkali disease of livestock a’;FHbA1c; ion- excharg f‘wm""f‘ﬂ"“f? g
Xo Xo xo . ine: -
Mo |Xanthine Oxidase, Sulfite Oxidase ("M, o so) Fructosamine:-d04, ~— gk anfet
Chr |Potentiates action of insulin > * Highest thermic effect: Patin
e RQ ¢ /o, RQ Caloric
Ni |Urease . Carbnhydrater 1 4 peat {
* Fat: 0.7 Vet o
All kinase/ phosphorylase/ carboxylase use Mg except » Protein: 08 #h:--lfd
pyruvate kinase- K e Alcohol _

Catalyse the same reaction
Ditfer a‘.jlat) structure, kinetics

]

fs.aﬂmsﬂ med

?k:.ni?_
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Miscellaneous

12

10 —

!Em”lf.u:\!:“L A sl ﬂ_a?hl—vn?. oy 6 -
: My {UM " le’fﬂrm&h!&-
[ Al Jﬁdl' 4 -
No &
ﬁf\- hehalore - kD vmne :
Ceno ve (x p-DH bw?;o-lt) /
+ - + :DkA O i | |
o — +  Smw~" 00 05 10 15 2.0
— ity L MCHA D dﬂ : Equivalents of HO

* Inhibition of glycolysis by 02 :
+ Lactic acidosis if glucose concentration increased in presence of 02 : Gﬁbﬁfﬂ—
* Aerobic g_ﬁycnlyms
* Direct positive Van Der Bergh's reaction: obgfvu.g,&ue,

* Arginine not lipotrophic (choline lecithin methionine Vi
* Avoided in fish odour syndrome :

$ madmml‘e“lumlage (soluble): V‘ﬂdn’, - D™

v

PQE'FE'M-V

Wa»buwr

oL

CHolLinNE

j’ Jeas -

———

M
B12/ folate) = Mb Live
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Enzyme Kinetics

(A) o =
5“““‘9\ * Lock & Key: Emil Fischer
)R/ * Induced fit : Koshlands
Kcat/Km: sffeaay
v
MIFEA - KM + Vmax J--
(B) Competive - koo T ©  Substate R o < (D) Suhstra'ﬂ\' t...@
. Moncompetitive
. %ﬂ..ﬁ# Eao inhibitor Vmax +
L L \'
Vipse & -
f; inhibitor inhibitor inhibitor
1 / — No inhibitor 1N —— No inhibitor 1V — No inhibitor
e
/ Crenf Pniemsp | f,/ nm""f
P ] Slope = KV, r
_Contact admin kal
Join our group 4
18] 18] 1[S]

Vimiax

React
velocity (v)

Allostenc enzyme — !{j M‘

[Substrate]

Gibbs Free Energy

Activation energy of
uncatalyzed reaction

Activation energy of
catalyzed reaction

-

reactants

products

Reaction Progress



https://t.me/brainandscalpel
https://t.me/gatekeeperbasbot

Vitamins & Deficiency Disorders

AD -

St

B/g:—-uaﬁ»—

<1y Lakh
>1y# 2 Eakh

v (& D vik C vie k£ vie E
Iafealie = Cillagen L ;
T{‘ /PEI,C i-mr. SMH - . anfioxidawr
( ﬁ"‘"’”"?" uriuiy . Tocephwel
ogh
{21%/9)0 @ (‘mh.?h/
wz  Ptn /¢ @ S cells
b & o) vit K efwd:. Dal eolisioy
. F;hl.l-{- mil F "
?mutm‘ﬁﬂﬂ
Stage | Features I’-m-itljh b e
XN | Nightblindness - tavhest ch_-.nr!- tnpp.'n Cat .y
X1A Conjunctival Xerosis - garlhiat :.’._.. "[‘ﬂl:’ .Jua un‘; K-@ . HJ;‘ M LAce fiﬂﬂ-J
X1B__| Bitot's spots -mact &7 tigm b s0ch P—" St
X2 Corneal xerosis vt €1 1 5,\3 almma
X3A Corneal ulceration < 1/3 surfaceg—.r So-01'f- I~ 3
X3B | Corneal > 1/3 surface J Pf,n"!nﬂuaiﬂf'
XS Corneal scar NPT o :
XF Xerophthalmic fundus E#fki‘ff-:“’
hoer
S e .bltutr-j fuma
Vit-A: Day 0,1,14 io:-- . . sp fiNCreases oxalate | & xatate 5
!"“-" B wb € T UIncreases Fe
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vit Bl = Mhigaunv ‘
Assay: R8¢ Fanchefolear

“alco holics
Bl- Apr *’ulrﬂ\d-wr:b

Branch Chain Keto-DH:
M,CIID = VYVi L f

Alpha Keto-Glutarate DH
PDH I daTie A¢Onrbieyg

G |
Transketolase

Beri-Beri
. Wet- hotF [ edems)

* Dry- hm-);m-a (sm)

4§ 0 A

WerniCkE: ﬂ-lsﬁua{-, "Fhrmf[ﬁ“‘ a [
— Thaa (o wase [ 1o
Qm Mfd ’ T x

Korsakoff: Aaa/ pen + :.d.b-m

Lactic acidosis
B

a
Contactgadmin | dexhme
_‘l"_"ﬂﬂ:our%?bup_’”

vit 82 = AW L~ vie B3- Nf&c,rﬂjb-ﬂ‘/h vik B&e  fanTratrence
Assay: flufatune rml«cf»\-.o Assay: &Bc NadH /NAT

CD)
g
e g

FMN [FAD

feno s
M eloferts”

‘" e

. (en eal MNM'R
. Uheff:ﬁ

R i

82 [ B¢

(21:3 =6)

60 mg tryptophan 1 mg of niacin

(B3)

Hartnup (SLC6A- Tryptophan transporter)
Obermeyer test

w

Carcinoid

+.
Maize < JGW@DQ
INH B:i >

v

v

w
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Vit B3 - AIDTN

vit Bé = Pjﬁm;o

Assay: Xantenwue acid T

Co-Factor:

- Decarboxylases

- ALA synthase

- Glycogen phosphorylase
- Transamination Hwnwee 4npA

» Hypoglycemia
* Convulsions, Neuropathy
» Sideroblastic anemia

b o iy e

Contact admin
Join our group

el

a.»l‘.‘!} atetglar  prpmid <A
Y 1? ’;'3‘
DAA ra rmot toA

g’
u/
ity L5
MW 8itlin

R\ /v Methmmne—r SAM—

gy =

aleshelica JAFD
@(j‘;nl M

vitk B9z Hlade

f@#ﬂc?m
viE 30 = Gbalanca

Eunele ?P IGogel™

Assay: Hithdare load 4T

Assay: MmA

Histidine
4

¢ [vhes

ACD:
Dorsal columns + UMN

FH, -
Folicacid  pygaals bloahe
Formiminao FH, } —— J;ut W . hﬂz— C L_:}
Glutamate [ P-ﬂﬂ f(j'l'nrt-u. )

Methionine synthase

L4 t‘-lﬂv_ﬂm ]

\]‘ T-l_mucystem

f
Adenosine

Folate trap

Cystathionine B,
synthase ™

Cy:steine

Hunmy@ﬁa—m

Fatty acids with odd number of
carbons, branched-chain amino acids

l

CH,to anabolic

\ pathways Methylmalonyl-CoA
‘ B 12 Mﬁﬂwlmaluny'l-ﬂu.h
S-adenosyl mutase
hﬂmucysteine
Succinyl-CoA
/ Marfen”

* Thromboembolism, Ml

Sup** e
* Marfanoid Habitus ]
* Ectopia lentis: inkimesni

* Cyanide nitroprusside test
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Urea Cycle & Defects

Mitochondri : ]
itochondria CO, + NH, @ CPS-1: Urea cycle- Mitochondria

3
r 2 ATP j,i‘/ f'lf!dt.“" CDE + NH3
e / / e Lh “’P'“af C CPS-2: Pyrimidine synthesis-Cytoplasm
allen (o4

M-acetylglutamate — phosphate

(allosteric activator)  synthetase | e )
(ﬂl- E) \2___“!‘DP +P Citrulline 7 dakn.mc = CO2 + Glutamine
’m:, Carbamoyl g ATP
peoe S i LY kvt bs ré?zfc- Orotic Aciduria :
aﬂMf-\’.M Ornithine Argininosuccinate

transcarbamylase synthetase

> AMP + PP M egalsblonhi aned
P0TE = ML ; i v
| XL & pTe e il ‘;f"’" )
/" m Argininosuccinate

High: 34 & T+ ol
Homocitrulline
Ornithine ¢~

Ammonia &

Arginase Argininosuccinase

Urea :
Arginine

« NH, —— r'ile —_ Fumarate

_Aspartate —— NH,

g H'&MW

Ordinarily, Careless Crappers Are Also Frivolous About Urination

. Sudium Benzoate 7 4lyur. — Hpprc asud « Main ammonia transporter in body: § lwlan« e
Cté%nﬁlacetate Phenylbutyrate” - G lectrmene « Main ammonia transporter in muscle: A4 nine

r—
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Nucleic Acids: Purines & erimidines

Glycine + Glutamine + Aspartate: funne (AG)
Glutamine + Aspartate: Aydocdine (€ VT)
LV

Hybridoma technique: _('q.\‘u% f"w"{

Deamination: | Methylation:
C—-U U—-T

glutamine
l Carbamoyl Phosphate

£/u/l’

Pentose Phosphate Pathway/HMP Shunt

@amwlfhus phmD l

Leflunomide r’  aspartate Ribose-5-Phosphate

4§roticAciu f l ,

Synthetase I|

LUmMP <
H*Synthaserpnpp i i
Orotic Aciduria
UMP
T Ribonucleotide
R ctase
UDP ——° 5 4UDP —» dUMP
Hydroxyurea
N5N10-Methylene-THF
Thymidilate
Synthase
,}/ 5-FU
Capecitabine DHF » THF
. oo (oval) "
'-':"p#r!- dTMP —
M \¢ — Methotrexate
Trimethoprim
Contact admin Pyrimethamine
Join our group

Monetloval HAb elama celt £ E-—it-u- —HAT mmeditcne

Pentose Phosphate Pathway/HMP Shunt

}

Ribose-5-Phosphate

l PRPP Synthetase

Nucleic Acids PRPP + glutamine «

Mucleic Acids

PRPP | 6MP L.

x ﬁ.rrldmrans‘erasni Azathioprine | /
v
AMP . . IMP < IMP Dehydrog. . aMmp
‘\ Ribavirin, MM ‘\
Lesch-Nyhan yL&
ol . R ! e i + HGPRT

'Adenosine . Ponteaim

Adenosine | Ze2minese |inogsine Guanosine "

.r:.” vavhl* ¥

NG I

Adenine

Hypoxanthine Guanine

i Xanthine Oxidase
Gout
Xanthine

Allopurinol, Febuxostat l Xanthine Oxidase

Uric Acid
[ Uncase = yrate oxidase
AllasTomn
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B

Gemomic  Imprntis

asics of DNA
- IRy

~ DMA double-helix

Heterachromatin

’&

Metaphase
chromosome

Epigenetics

- Chemical changes in DNA

- Transmissible? =

- Reversible? -

- Sequence change? N°

* DNA methylation : mv/&

% Histone acetylation: aefivals
* Histone deacetylation: drncﬁr-&r?.

Euchromatin

.
aefoae h'7hb

loose | (ractze /dM

[ Agwr

chromosome 15 chromosome 15

chromosomea 15

(1)

TRANSLOCATIONS
Y L) Balanced reciprocal
Gy GaoasdD = iy Gl
L Y Cantric fusion
L GG - ol Y [ -y ':{E':]
Robertsonian Logt
Metacentric mct:::‘;;ﬂric Acrocantric lalocentric [SOCHROMOSOMES
J xx Q{Iﬁb gy DELETONS
13,14, 1 - N o —— e (J)
21, 22,9 1\ G- AR
/ J \ ] ot "
INVER RING CHROMOSOMES
5?: Paraceniric
Contact admin o)~ el ! L
; 1T Resd T
Join our group Ny Paricentc - .':ID]
e —— R Ihe h-a Fragments

matemnal patermnal maternal patarnal maternal paternal
copy copy copy copy copy copy
Y Prader-\Willi Angelman
Hye Wi'ﬂ SNORP UBE3A
Ky attroal del™ \- wlEmaL
! -
, Jelat o3
Matermal duwwa

Mitochondrial DNA
1 o of total DNA
- Inheritance: flsemal %
-ETC pruteins:_B {.1;}3'
- Copies: d-lo coprea — Hefes
- DNA pol: (¥)

- Proofreading? Ao
-Histones? No

LY
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DNA Replication

b oprrensnl

i

L

Area of inte

Leading strand
e -
| L .
-,
Lagging strand / e Leading strand

A

4
Topoisomerase

DNA polymerase Il

3
%
A
Origin of replication

Leading strand

% e
A\ |

Hepllcatm fork Lagging strand 7

Wi
A
| |

Okazaki fragment

&

fes rigin of replication | g:ﬁﬂti;g?g&fﬁ
/Lagginq strand| H.“ﬂké
. DNA ligase
Y Primase —_—

MOYEMmEN

o

Pol a |Primase activity
Pol B |Repair process

Mitochondrial DNA
Pol y

isynthesis

Lagging strand synthesis

‘g%lctaadm'[[o kazaki fragment]

k|
JUMTTOuUTygroy

Pol ¢

Leading strand

G
DNA polymerase ll

H

5!_'_-3!

- b5 27 exoN

ni

LA
i

n
-

.
Froctreading

o,

I DNA polymerase | 7 Rern rre pro~2a

Germ cells: Telomerase — Not Ribozyme
* TTAGGG
* RNA dep DNA polymerase

* Hayflick limit: ¢pafc celt

Ribozyme

* Peptidyl transferase

* snRNA
* Ribonuclease P

3o ~L0
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Transcription

Enhancer/

silencer Promoter 5"UTR Open reading frame 3UTR Silencer
-
E E Int E
=":-£|:|n won  Intron Xon
5 CAAT  TATAMA ] lm nc;\ FT ml I AATAA 3
CAAT Box  TATA Box [ >

r Trapscription start Polyadenylation signal

An A Fa
Eukaryotes
*RNA polymerase |: Makes rRNA
*RNA polymerase lI: Makes mRNA, microRNA, snRNA
Amanita phalloides O deajn P husghaoran
*‘RNA polymerase Ill: Makes 5S rRNA, tRNA
*Prokaryotes: RNA polymera se- Rifampicin

Q. The base sequence of the strand of DNA used as

the template for transgription has the base

sequencé GATCTAC*What is the base sequence of

RNA product? avfigese S GATCTAC 3

l'#MPO’.-g . | g f l I, \
A. CUAGAUG :dua - fenme g oraG0aTG S
B. GTAGATC m & NA 3"cu A GAavg

C. GTAGATC =

( DBentact BUWAGAUC D

AnANA — i RWA

Post-transcriptional changes
» 7 methyl-Guanosine Cap at 5’ end (Notin {&wva /rM)

+ Polyadenylation (200) at 3’ end (Notin hw/fies )
+ Splicing out of introns (by shnRNA)
me — Me P—?ﬁ.—
— Lrer phiv
ANA  edu A HernalZ
ad : ’
3 TS 5° ?-;,:'g? RNA tfha:j’
Glutamine i
l IS0 5 Qe itz he
STOP codon b# J
UAA fJ M ljb
. lIIIIIIIIIIII[IIQ
/ N\ L
Unedited Edited b‘n / J'Jﬂ "'L'?E
e [ SO
Hepatic Intestinal
Apo-B100 Apo-B48
P i—-;l- 8-140
l'i__.__,.__-l'__


https://t.me/brainandscalpel
https://t.me/gatekeeperbasbot

Translation

250 2O
AT J SELCC

w o

Initiation

|nitiation factors bind to: S

'&G start codon codes for f-Met (P) / Met (E)

- o Elongation o .
00000970 TAm | . . i L Nel

i :'“",9',",'00 {5{55{500063”““_‘ Aminoacyl-tRNA enters the A-site usm = -}ﬁchcM

‘Fé" A //r'neziu‘lb

Amino-acyl tRNA synthetase-Proofreads and charges AA - 2 A7P

ne-Dalgarno sequence (P) / Kozak sequence (E)

2 Chdwamphonssl

N Wuoo 00 s *Peptidyl transf e (rRNA) catalyzes the peptide bond formation
s u,..l‘ E_E *Ribosomg translocates’along mRNA - polypeptide shifts from A> P site M( &
e [ *Empty tRNAexits from the E site macwolidsa  Boin fipp
% Termination cf"#"(?w
-— *Stop codons are recognized by release factors (RFs)
§| Cedned = Zoaa
newly bom protein o= i 0 = T
3 1
o ammam.s - . 4 ) = L4 (odow STOP Cﬂdﬂ'ns . i
P gy BN Genetic Code: __ _ _ ( ) . VG A UA A
° O 1.Unambigous 2l b
gﬁb 2. Degenerate / Redundant - Wnbblef
a ¢ 9 EXCEPT: Methionine ( AUG), 67 ;
=t ; /éupressur tRNA mutation:
Tryptophan (UGG) — L
- . _ Camt A& rh-vrac-f. deap (= )t P Al
P, N 3. Commaless, Non-overlapping
ANRA LYy T ] ) ;
o Ity 4. Universal (EXCEPT: Mitochondria)
Contact admin . U&q Vg A

Joinour group”
. 5 small subunit —
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MUTATIONS AND DNA REPAIR

Point mutations: UCA (serine)
UCU(serine) CCA(proline) UAA(stop)
(ilent ) Missense) (Ao s emne
Transition: punre = pusce  /pyv  —pyr
Tranversion: punce = pyr
Frame shift: add"/du~ - ® i~ rwdhru.
Mis-sense mutation: Sickle cell anemia ,Q£ - [l = Yol

Frameshift mutations: DMD, Tay-Sachs

Splice site mutations: B-thalassemia, Marfan, Gaucher
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Lac Operon and Complementation
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GENETIC MODIFICATION —/—

Gene Knock IN ("‘MM.)

Gene Knock OUT (deleton)

Gene Knock DOWN = RNA Interference/ |
(si/mi RNA)

- 3’UTR

- 20-25 bp TO
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Charpentier used the CRISPR
technique for gene editing:
2020 Nobel prize
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PCR
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1. Denaturation- 95°C No of PCR cycles: Si
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3. Elongation- 72° C .2 24

DNA template, DNA primers, Heat stable DNA U:\;,)
polymerase, Mg, Deoxynucleotide triphosphates (ANTPs)
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DNA Sequencing:-

-3.2 billion bp/ 19.5k genes / Onlm
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-NGS;/Whole Genome Sequencing (WGS)
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Gene-mapping to identify unknown DNA sequences
that lie adjacent to a known sequence
“walks” step-by-step along the chromosome.
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MOLECULAR BIOLOGY TECHNIQUES

DNA Microarray: ldentify single nucleotide polymorphisms (SNP)
Small glass slide with short DNA probes attached

Sample DNA binds to complementary microarray DNA probes

GWAS:

Microarrays on large population
Assess correlation between SNPs and complex disease

Multiplex Ligation-dependent Probe Amplification (MLP@)
CNV: Changes in the number of copies of a particular gene or
genomic region: Deletion/ duplication/ amplification

RFLP: Mutation affecting palindromic sites
Paternal disputes, Crime, Genome mapping N chila | | Pp1
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MOLECULAR BIOLOGY TECHNIQUES
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A 12-year-old patient needs to get a molecular diagnosis of
sickle cell anemia as three of his maternal cousins are

affected. Arrange the steps in the correct sequence.

1.RT-PCR  x Pt ot
2.Sample collection ¥ "@
3.FISH xx

4. RFLP

5.Cytogenetics ¥ ¥ @_ 7 -6 _ﬁ’

6.Conventional PCR
7.DNA extraction

— —
i
Somet®

Which of the following is Lﬁd in diagnosing
Multiple correct

1.FISH ¢

2.Cytogenetics <«

3.Sanger sequencing ¥
4.PCR »
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