Genetics 2 (Chromosome DNA Gene)
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Tasiulau 2n)

11¥8 ( Homo sapiens ) 46 4 (Pinus ponderosa) 24
8931WHF (Pan trogodytes) 48 neWAMA (Brassica oleracea) 18
¥ (Equus catibus) 64 §78UIM (Pisum sativum) 14
4V (Canis familiaris) 78 #1e (Gossypium hirsutum) 52
1307 (Feris domesticus) 38 Uz DINA (Lycopercicon esculentum) 24
H'lgl (Mus musculus) 40 ¥i91 (Allicum cepa) 16
17 (Gallus domesticus) 78 #7U (Nicotiana tabacum) 48
N (Rama pipiens) 26 17 (Oryza sativa) 24
4 (Apis mellifera) 32 119 (Zea Mays) 20
1383 3u (Musca domestica) 12 N&2Y (Musa paradisiacal) 22
uunm’i (Drosophila melanogaster) 8 IINTU (Citnillus vulgalis) 22
gaftualdos (Anopheles dirus) 6 1 (Cemellia sinensis) 30

ailony (Karyotype) Ao misAnulastulonlaslamnzaslasinloaluszuauanazodaloda wsafu

ANAMNY LA DO vHINsIRYS tngaziBuvanluaygalUanioangs
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Frederick Griffith discovery

rough strain | smooth strain| heat-killed rough _strain &
(nonvirulent) (virulent) smooth strain| heat-killed
smooth strain
° ° % % ® %y
.. .. o0 ,‘,“"‘, e DETERMINING THAT DNA IS THE HEREDITARY MATERIAL
° e ¥*

Y [ ]
* s
kil - 1. Remove the lipids
Seais NG e and carvohycates
Be 2 a solution of
g1~ Catiohydrates heat-killed S cels.
e Proteins, RNA, and
S48 ¢ DNA remain.
s A
e 4
2. Subject the
< solution to

Add Add
/- A treatments of

+ Sample should +:+ Sample should ! :
i g, . either the proteins,
contai +-: contain RNA, or DNA.

! L +. contain : n o
4% NO PROTEIN Ao NORNA L * NODNA

| _ [
3. Add a small portion
d R cells of each sample to a
K o =4 /Ad“ culture containing

R cells. Observe whether

A
ﬁ“ e

mouse lives | mouse dies | mouse lives | mouse dies
i 2 00 transformation has
~+ Scells '@ .- Scells | NoScells  occurred by testing for
appear 2 ,appear , appear the presence of virulent
Is.
Transformation occurs No transformation occurs Biomte

Rosalind Franklin’s X-ray diffraction
pattern of DNA

Rosalind Franklin obtained
this X=ray. diffraction
patteérn, which triggered
the_ idea that DNA was a
helix.

Biotech Review
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Aoue (DNA) wnefly a1siugnssuyouRuiidianacuvaIneoy DNA uaadianarhumndudu (Gene) Ao
AHITNAIVANTNWEEN AU NSSHID Y TR IAlA

‘=! - v = é v é
DNA Uunsafinaddnsfiianieiilasvasiaiduneadmes (Polymer) anegniusznaunie HOUILNDS
(Monomer) Aidunn Aadlalng Faunaziiadlolnazoviiduousznaualsans 3 ¥ia sunalui

1. Weamulna (Pentose) fifi%on Wmadoondlslua (Deoxyribose)

2. lulms3dawua (Nitrogenous Base #5@ N-Base) AR
fasvas1aiduaounin (Rin .
(Ring) Nucleoside =

wuvaanul 2 Usznn dafl o~ WA + WA

2.1 wahesu (Purine) & 2 »fia @Ao Back bone =

Phosphate ‘Li"] 1N + ﬁ?;l:V\l'ﬂmem

AHYN (Guanine) wazaz@fu (Adenine) group

2.2 walwsfau (Pyrimidine) & 2 »#ia Ao
loln®wu (Cytosine) wazlnfu (Thymine)
mMnuaaeansniduevaUsnauvaviinilolnag

3. mﬁﬂamﬂm (Phosphate Group)

ag i latiauzAsy
\Warh 4 oila ﬁwulummnﬁmﬁj DNA a:a&ujﬁmﬂuﬁjn
Tnefivusslalasiandamiioaiulaot
A QT Baffuais 2 wustlalasian (luly Wuszq (Double Bond))

C @ G Bariunde 3 Wustlelasiaw (luly Wuszaw (Triple Bond))
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Deoxyribonucleic Acid (DNA) Nucleotides

; sugar i i
Nucleotide phosphate @Guanme Cytosme

base pairs backbone

Sugar
phosphate
backbone

HHT H H H
Adenine Thymine
------ NHE L8]
HiC H
chH‘C/ . k| ~o -
LA LK
iy g \f‘li"' S H H W o0
|
_ H H
FTE [U]urecit g
|
H\CJ’G"\N,#H
Pl
HHFHH B =0
1
H
Nucleic acid replaces Thymine in RNA

ATNTIYLLEAN E(’]EJaLEd)‘HLE) AMNINUAANLUFBHARY

NHIDIFISNTAN
i AN wiavouud (Sovay) DATIAI
FUAVOITINYIN S 3 3z z T

peanu (A) ilw(m miuG) lendue AT  GC
daa 313 329 18.7 17.1 095 | 1.09
HyaInI 273 276 225 225 099 | 1.00
2
i 344 | 330 16.2 16.4 1.04 | 099
munz@ 328 32.1 17.7 18.4 1.02 | 096
Uawsawou 29.7 29.1 208 204 1.02 | 1.02
Wy 286 284 214 215 101 | 1.00
AN (FaaAY) 307 312 19.3 188 098 | 1.03

. __________________________________________________________________________________________|
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53N RNA nuanurueal!

Munofweszavilaailolng (Nucleotide) anendivs (Single Strand) vwmfimdowwuwuu(Template)
dmsuuvagoyannduluindeyalulusin uarsusnonsaozilwnluluoosunnaa  Islulen (Ribosome)
youiraa WonAalUsAn waziUasia (Translation) iuzeyalulussiu
sfingovesidue (RNA) fvianun 3 ofia Ao

1. 19ND15OUID MsalNaITHIISNSION (Messenger RNA, MRNA)
2. flosdwe wsansHaasansdWe (Transfer RNA, tRNA)

3. 915015L8He veelslulunoasnsidwe (Ribosomal RNA, rRNA)

Codon 1

!

Codon 2

Codon 3

Codon 5
Codon 6

G

c

u

A

[

G

G

A

G

c

u Codon 4
u

Cc

G

G

A

G

Cc

u

A Codon 7
G

mRNA

Ribonucleic acid

ANLLEAIF1Y MRNA

as1alSeuiisuauausznouyaa DNA waz RNA govsaaguaslon

YoyawsauLisu DNA RNA
AT ufedva Tulstnmwandunazlufedos
wnanelnaiiaalolng 2 1
Wea Deoxyribose Ribose
Iulasdawua AGCT AGCU
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central dogma

DNA ——J» RNA — Proteins

Transcription  Translation

Replication
DNA replication
e Single-strand binding 9 The leading strand is
proteins stabllize the synthesized continuously
unwound parental DNA. in the 5'— 3’ direction by .
DNA polymerase. 35.

o Helicases unwind the
parental double helix.

’ o The Imlng__:ﬁr-nd is

Primase synthesizes a short
RNA primer, which is

by DNA poly
to form an Okazaki fragment.

>
£,
Parental DNA Polymerase

© After the RNA primer is
P by DNA (by
DNA polymerase, not shown),
DNA ligase joins the Okazaki
fragment to the growing
strand.

“Overall direction of replication

DNA ligase

Protien synthesis
FORROOLCTION Of gk

Summary of rotein synthesis
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Genetic Code

Second letter

U c A G
UUU UCU Y UAU UGU U
¢ uuc} Phe | uce oo | UAC | uec } Cys | ¢
UUA} Ly | UCA ° | UAA Stop | UGA Stop | A
wucS " | uce. UAG Stop | UGG Tp |G
CUU CCU ) CAU} Lo | cau U
cuc cce cac /™ | ece c
C < A
® cua [ | coa [P CAA}Gl ccal™ | A
2 CUG ) CCG . cacS " | caG G
|4 : ; U
2 AUU ACU AAU } e AGU} -
a | AuC e | Acc | | AAC AGC o
AUA ACA AAA} - AGA} 2 A
AUG Met | ACG J amc) ™ | aceS ™ |a
GUU GCU GAU GGU U
o | cuel,, | ecc| csAc}Asp sec| . [¢€
Gua (V@ | aca (A2 | gaa } o | GGA Y | A
GUG GCG . GAG GGG G

MUTATION

COFFEE KAFAIR
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Point mutations

No mutation ~ |
Silent Nonsense Missense
conservative non-conservative

DNA level TTC TTT ATC TCC TGC
mRNA level AAG AAA UAG AGG ACG
protein level Lys Lys STOP Arg Thr
HNP HECTOH

basic

polar

Types of Chromosome Mutations

Relocation of Deletion I‘.Pss of

genetic material ¢ = ) g material

Translocation
Missing chromosome(s)

From another ™ /
e 2 Wild-type sequence

(O

Extra ck romosome(s)

Inversion 4 l \

( A A ), Gain of
Duplication genetic material

rg unz
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Genetics 3 (Genetic Engineering)

Biotechnology

Genetic Engineering

Recombinant DNA

DNA recombination or molecular cloning

Covalent insertion of a DNA fragment
from one cell or organism into the
replicating DNA of another.

-0-O.
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restriction enzyme

restriction
ECOR% enzyme

‘Sticky End’ Restriction Endonucleases ‘Blunt End’ Restriction Endonucleases

e ———" %_J

Recognition site Recognition site

I— Complementary L Uniform Edges /|

Overhangs (No Overhangs)
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Bacterial DNA Plasmids

—_— Recovnbunany
DNA

Plosnmnid

Bacterial DNA

Cell repllcatlon

Integrated plasmid

Plasmid
mtegratlop

Cell
repllcatlo
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Gene Clone

Bacterium Cell containing gene
© Gene inserted into of tnterest
plasmid
Bacterial Plasmid O\
chromosome
Recombinant I(:":::e:: DNA of
DNA (plasmid)

@ Plasmid put into chromasome

bacterial cell

@ Host cell grown in culture,

Recombinant
bacterium | O
to form a clone of cells
containing the “cloned”
- gene of interest
o

Gene of Protein expressed
interest \% by gene of interest
Copies of gene "; s , Protein harvested
d >

©) Basic research and

ia:'l::'c" various applications ia:::rch

on gene on protein
Gene for pest Gene used to alter Protein dissolves Human growth hor-
resistance inserted  bacteria for cleaning blood clots in heart mone treats stunted
into plants up toxic waste attack therapy growth

Polymerase chain reaction - PCR

‘ DNA primer 3

nucleotide

e

1T
?:glenr.:;:;ed 5 3 5 3 / “ \
* 5 e £ o e
£ T
TR P o -3 e
. © O

o TE N e

¢« * L ]
N e
it

/NS

@ Denaturation at 94-96°C
© Annealing at ~68°C
o Elongation at ca. 72°C

COFFEE KAFAIR 13



AURNNAS W (DNA Fingerprint) : gel electrophoresis

AUANNFLOWD A0 FULUUZOILAURLDWD BIuanIaNNuaANaIIgvmIaliianafouwe  WaelEinue
asfhvBoumazyaAale MankasfnnfoweTuduendnumoswnazyuana

D Shineor o oo Fragments piaced on '
= ins or
y fids gel through which electric .
current is passed <
-
-
-
-
-
-
-
-
-
-
-t
Smaller mobile !
gments migrate
towards pasitive electrode :

AWLEAINISLAS SN NNWALS WD UAzNTWANU RN WAL Wa NS u Nl

Fidule (GMOs)

81l wunwdy F9TTIaRAMIUNSzUIWMSHANDEWLAY Wepananale

'
ASna S &

MW ATIeAAFS W anenan (Recombinant DNA) agmelwsaa Bedu
fignlavenlulu DNA govdedTisaiuw (Host)  Wuazvilnded83nsiam,

'
o =

f NYIHEAMNNNHYYADINTS

% S
sheep's uddor. Nucleus
? N EEET
‘f‘ react Anslaqu (Cloning)
) Egg Cell § TS X
t 3 1 @/ ‘ = ¥ Y Saa o o ¥ !
| — & s el mslean  Wrefly  msaswditie  (shusesu)  luw
omere o L . .
s = FaRdnvadsmeiusnsslonRuRTIaanuuuunnUsEms L

... mMsUngh Msaafiy MsMuUiY Msiziasaiiowdeo Wueau

plant tissue culture

1 A block of tissue is 2 Tissue is cultivated in dishes 3 Treatment with auxin-to- 4 Treatment with auxin-to-
removed from a plant, on nutrient media. Treatment cytokinin ratios greater than cytokinin ratios less than 10:1
and the surfaces are with equal proportions of 10:1 causes root development induces shoot development
sterilized. auxin and cytokinin causes on many replicate plantlets. on many replicate plantlets.

formation of an
undifferentiated callus.

Plant tissue Callus ]

>10:1 | <10:1

auxin : cytokinin

awin : cytokinin | ;s ‘
& &

121
auxin : cytokinin
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Hello Test

1. Minguulassaiesiiduenuszneuluiie thana wean uaziua Jsdinsdudiuveavaly nauiiiesunay

Insimeusylalasiau (hydrogen bond) (fa3u)

b sz lalaneu .
/o "
@Eﬁf;gp;%@
T G H_E
JV ”*b >\ H W S

Wa 1,2, 3,4, 5 uway 6 A WUa bn auainu (PAT-2 N, 62)

1. C,G,A,T,T,A
2. G,C,T,AA,T
3. A, T,C,G,G,C
4. T,A,C,G,G,C

5 A,G,A,C,T,A

2. 91NN15NARBIVY Griffith InunisiUdsuaneiugueauailie lnens@auuafiGenvinliialsavenuindiluluny

foaglvomvanosifodeln (9 3v1762)
1. Inslulwuusenouse DNA waglushu
2. oulmifeandlsludmdleaaiuisngesaans DNA 1o
3. updiSefidfmeuldilninlse dusuafidefitiSeuilninlse

4. DNA Wuansidsuiugnssuvesiuaiiseaneiugniadudnaneiudniale

5. ansunegslunuaiiSsaneiuguiannsavililuafiSenaneiugiudeudnuuyla

. __________________________________________________________________________________________|
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3lun1sd1809 DNA Loulesi DNA polymerase sivvihdiiteniiinalelngliseniuduasenludnvasle (@siyeo)

1. &uA3199% leading strand Wae lagging strand luiiFnie 3> 5’
FuAs1w9 leading strand way lagging strand Tudidnig 5> 3
duA5189% leading strand TuiiAima 5°= 3’ uae lagging strand lufianng 3’2 5’

&ua31e9 leading strand Tufiema 5° = 5 uag lagging strand TufiAnna 3° =2 5°

DA N

&uA31e9 leading strand Tufirm1a3’ = 5’ uae lagging strand lufiAma 5° = 3’

4 lun1sdunsemlusiu codon vi mRNA Wudmvusgaisuvesnsaesiluluaienedmdlng 1ala@asiuiu codon

Vanue 911U codon NMvuatiinuainsnezlily wagd uIu codon Nilswanen Aua1Ay (@18ay60)

1. 20,19,1

2. 20,17,3

3. 62,60, 2

4. 64,63, 1

5. 64,61,3
5. 37NN

nuea 1 Aeezls waymneay 2 Uinsaezdluviala (9 391’ 62)
1. polyribosome Wag serine
2. polypeptide chain Wag serine
3. polypeptide chain uag alanine
4. polynucleotide chain uag glycine

5. polynucleotide chain Uaz alanine

. __________________________________________________________________________________________|
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