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Proenzyme with proteolytic activation

Site of
synthesis

Stomach
Pancreas
Pancreas
Pancreas
Pancreas

Zymogen

Pepsinogen
Chymotrypsinogen
Trypsinogen
Procarboxypeptidase
Proelastase

Active enzyme

Pepsin
Chymotrypsin
Trypsin
Carboxypeptidase
Elastase



Proteolytic Activation of Digestic Enzyme

Enteropeptidase

¥ lepsmogen T:ypsm

A A |

Proglastase  Elastase Procarboxy-  Carboxy-
peptldase peptodase

Chymotrypsinogen  Chymotrypsin Prolipase  Lipase
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Basic knowledge of amino acid structure

Acidic

Aspartic Acid (Asp) Glutamic Acid (Glu) Lysine (Lys)

H
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) | I I
CHy CHy CH CHa CHg
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CHy CHy CHy 5
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CHy
Glycine (Gly) Alanine (Ala) Valine {Val)
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OH CH CHy SH c
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Serine |Ser) Threenine (Thr)  Cysteine (Cys) Tyrozine {Tyr)
HgN™—C — 7 HaN— —c"‘ﬁp HaN™— _c,;p
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z 2 'z
@ | | |
m Jr':ﬁ\_ ‘-I-"HZ [1:"2
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o O CHyz
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Argimine (Arg)

Leucine [Leu) Isoleucine (lle} Methionine (Met) Tryptophan (Trp) Phenylalanine (Phe)

&

Histidine (His)

?vjiéé*

Han'—z—c‘ﬁp

- "\ﬂ.
H'zc\ ;:Hz )
CHg <
#29

Proline (Pro)



Protein Metabolism

Protein

- Asmino acid

Fhumuadduvaaniaa=dluludu

Amino acid I:::h" Fres amino acid

Crea Cycle =

Cholesterol +Bile salt
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3 (‘;: “Acetyl CoA

¢+ Lipid symthesis - .-

Adalonyl CO A !

b cvele
1 Eero cx

Fatty acid

CO_.+H,0 ATP

r

I —————— — -
| Acetoacetate !
— - |
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2. Azenuaddunadninaziu ialu cytoplasm UDILAIN 108l
nsnayd Tui g e lewandduuadas askuavazLad 4y 3 dunauda

2.1 msnnaanagiilu (Deamination)
2.2 19ansaaa (Urea cycle)

2.3 msaaetasas wAsuauimda (Degradation of C
skeleton)

H,N-CO-NH, _
Iaseasg SRR AL NG RN

FUTIVNY > — —>

GG

Aidaat)
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2.1 nsAardavisiaviitu: Wulfsennisaensiazii Ty
aanNATuRNanInavd luAatduianTudiagdesvnaaiatiu
131l vidadluras&audriuaanannsamel

A1TANAAUYazdilutiannuanfifuadiau’ledi
naauia laun

- udavilua (transaminase)

- A la1asdwua (dehydrogenase)

- fagdiua (deaminase)
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- Transaminase 3dn1sauenanyazdiu (-NH,)
nNnsaazidlulilfviuiana keto acid LU a-ketoglutarate

(0 o O O-
X\

transaminase

|
H*N-CH  + ¢=o

T
Alanine EHZ
o Yo

o-Ketoglutarate

Alanine + a- Ketoglutarate
Aspartate + a- Ketoglutarate

Glycine + a- Ketoglutarate

Leucine + o- Ketoglutarate

(0 O- (0 O-
\N \N
\C/ \(I:/

é=0 + H3+N-(|:-H
|
Pyruvate ?HZ
o C%
Glutamate

» Pyruvate + Glutamate
» Oxaloacetate + Glutamate

» Glyoxylate + Glutamate

» o~ Ketoisocaproate + Glutamate 15
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- Dehydrogenase 139n13inaaniaziluannnsnazil
Tunwsauvidnlijaseraandiau u3at3an “oxidative
deamination” vihl¥tAm reducing equivalent fusse
au'lenifiselfAsendiddaasvinasiad1in “dehydrogenase”

0 o Ok O
\ N’
H3+N-d-H + NAD*or _Glutamate |
(I: H NADP* dehydrogenase
2

NH,* + C=0 + NADHor

| NADPH
| (|:H2
N
EHZ + H,0 in +H
o Yo <%
Glutamic acid o-Ketoglutarate
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- Deaminase 159N15A1AANY A TUAINTULRAR
nsnayfilulnaliuiAnlfAsaraandinadyu 1284y A15L99
UHAsenTaaau’leil aspartic acid deaminase #9a aspartase

0 0' 0 o-
N\
\\(I:/ \F/
HytN=C=H aspartase ~~ NH,* + CH
CH, ) ) CH
C C
o S o S
Aspartic acid Fumarate
?
HO-CH,-CH-COO- M0  H,c=c-co0-  +H,0  NH,*+H,CCCOO
|1".|3+ serine I{IH3+ ]
dehydratase
Serine Pyruvate
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goflunisArdaviyacituaansliawandiduag
transaminase HTaauUseavALNatAUsIUSINUL T TU Il
lusiuaviuana glutamate

an a

Tuaaginsiidanyasituaansavanfifuaaulay
dehydrogenase wag deaminase ag'ld NH,* dvsiagilaau
Lildluluanaaidaiaan1u urea cycle walIFvziuaanann
919N AN IR
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2.2 Urea cyde :
wanndleslaaau (NH,*)
A annmsAtavasd
MUz Al uaanNNIIME
mMutlagnglusluaveie
(urea) 1ae[IU THANSE
B ludaiiganse s

AU guwingiu

su 5 iganseae

7Au1: www.ncbi.nlm.nih.gov/Omim/Images/ureacycle.html

NH,*+ HCO, Carbamoylphosphate
synthase
2 ATP (EC 6.3.4.16; MIM 237300)
Q,,|crs

\"F.E.ADP + 2 Pi

OTC - ornithine
transcarbamylase Y
H,N T

H,N—C—0PQOH,

. i
(CH), ® oTC ?=D

(EC 2.1.3.3; MIM 311250) Carbamyl phosphate

Ornithine l —NH, Fl!H Citrulline
Arginase ;. {LfHHi};jH
(EC 3.5.3.1; MIM 207800) | ?
Arginase COOH
", e oo
] G
'i"lH AMP + 2 Pi eM,E -~ éw 2
{lb’:H?};, Aspartic Acid
| CH—NH, rlull-l nlzmﬂ
C—=N —CH Argininosuccinate
| | synthetase
;?:n;nffuafﬁn:;;&k‘ f"IlH '-’.'lﬁH;, (EC 6.3.4.5;: MIM 215700)
(CH,), COOH
CH—NH,

COOH Argininosuccinic Acid

Fumnﬂc Aclrd
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Mitochondrion

Urea Cycle 0
2ATP + HCO3 + NH; — H,N —C—OPO} +2ADP + P;
Carbamoyl phosphate
O=(':_' NH2
NH
P |
; |
TH} Citrulline Co0O-
((IJH2)3
H——?——NH;
CO0~
Ornithine 8 0o
(") cycle

Urea
H,0 . :
. Argfnno- T'H, ‘\(} l
. Arginine suctinate = Y
H,N KLCCERT é HE—N—C
N\ /¢ : H
? . : Loo- IIIH
IIqHE EIIIIII: ((l':HZ)!i
I —
H—(F—NH;' Hl(f Cytosol COo0
coo~ CH
|
COO~

Fumarate



IaUadgNAaIASa A TULRZIUSAU

2.3 msaanuinsesisn C #ruiiida (degradation of carbon
skeleton) TASIEF R IUA WS auasnsaazd Tuily 20 ulinavgnaanasialyl
wazild austuansdInany (intermediate)  Wialnatedda wazinginsa

UK WagnhaaanualuId Ina AR A WaeININTLATLR LT NRIU

W aANNRMNIITANANAZ LA duaINTRazii TUle 6 naN Aa

- Pyruvate - Acetyl CoA
- o-Ketoglutarate - Succinyl CoA
- Fumarate - Oxaloacetate

Glucogenic amino add | nspasil Wi danelisnssinawlid i lnated da uasipd naasud dainludammsiiienang 1nals

Ketogenic amino add || nsmassi Tuii sianelyt’ Acetyl CoA Fawla enudlu ketone body 'l
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Alanine
Cysteine
Glycine
Serine
Threonine
Tryptophane

Aspartate

Tyrosine

51l 6 matiasdae TR WA aat uavTuss udaudiailu 6 AR
A ALilasnn: wwwisparknates.cony.../aminoadds/sedion2.rhtml

m) Pyruvate

\

Acetyl-CoA (m

>

Asparagine =) Oxaloacetate

/

Phenylalanine =) Fumarate

t

Isoleucine
Leucine
Lysine
Phenylalanine
Tryptophane
Tyrosine

Citrate

N\

Isocitrate

)

Glucogenic amino acid

Ketogenic amino acid

Arginine
Glutamate

Succinate a-Ketoglutarate ¢m| Glutamine
V\ Histidine
- Proline
_ Isoleucine
Succinyl CoA  (m Methionine
Threonine
Valine

22




AMINO aclid catabolism

Alanine
1 Cysteine
' Glycine
Serine
Threonine
Tryptophan jwmm

'

ﬂmnina
CO, Pyruvate /

( AcetylCoA ) —=> Acetoacetate
i
Lysine

Asparagine Phenylalanine
Aspariate Tl)’pg:han
\ A Tyrosine
Oxaloacetate Citrate
Aspartate /‘ Clitric \
Phenylalanine — Fumarate achd Isocitrate

Tyrosine cycle
'L’ CO,

SuccinylCoA a-Ketoglutarate

— N

Isoleucine CO, gl;glnlne

Methionine 2 utamate

vali | Glutamine
aline Histidine

Proline



1. Pathway nnsaane Tungu C 3 azmex

:llllllIIl: NADH+H+ NAD"’ JSusEmnmnm,
: 'R K / S )
H,C— c%tlj—cocr - n : Hac—(l:i-(':-—coo"
;III.....: 3 De ydrOgen?.s.e....?.i mﬁ
o-Amino-p-ketobutyrate O
I
H,C—CH = —
Acetaldehyde
CoA
CuA'\ Lyase ﬂ Hydroxy
o methyl
I transferase
R HgC —C—S8CoA !
’ i
N > H—cl:—ccm“
NH;
Glycine
NADH + NH] + CO, XN“’, N'"-Methylene-THF Hydroxy
AD* + NH} —CH,—CO0™ THF methyl
Glycine transferase
¥ ol
H,C—{ ey TG00 sCT. =0 HzC—.lf.-: X
;N-I!{ii: ‘ ] I'i. 1 NH -
H,0 Amino | o-Ketoglutara Dehvd
e ethg transfenase:, wmate ehydratase
(H,S, 803", or SCN™) NH,
NH, 0

Pyruvate



2. Pathway nnsaans lungu C 5 avmex 1

. /A
ll{ :l EEEEEE O N\\ /NH
‘DOC—(IJ"CHQ—CHE—CHQ—NH:-E—NHQ -00C " \# C
NH} : Mt
Arginine

Proline H0
10,
Urea Oy H
H;0 F—c\—cﬂz—cm—coq

FERE R L
=

H
I , o = N.§ /NH
‘OOC~—(|3—CH2—CH2—CH2:—NH§' . -00C ﬁ/ g
NH? bbbl H 4Imidazolone-
Ornithine Pyrroline G-propionate

«-Ketoglutarate 5-carboxylate
\%Glutamate }/Hfo

)

- H,0 H
Ili . / . 'OOC—-C\ — CH,—CH,— 00
-ooc—(]:—cug—cnz;c\ . =H) % )
[ ] . n (W]
NH; :I [ ]I.II I: : (1] J.[I:
Glutamate- -Formiminoglutamate
5-semialdehyde
+
NAD(P) /> THF
NAD(P)H
NS Formimino-THF
i i i
“00C~C—CH;—CH,—C—NH “00C—C—CH,—CH,— C00~
l 2 y I S ' 2 2
NHj H,0 NH, NHj
Glutamine Glutamate

NADP*
NADPH + NH,
"000—G~—CHy—CHy— 000"

0
a-Eetoglutarate



3. Pathway nnsaang W

succinyl Co A

R, NH}

|
};H._ CH—COO~ (A)Isoleucine: Ry = CH;—, R, = CH;—CH,:
/

R, (B) Valine
(C) Leucine

a-Ketoglutarate
Glutamate

: Ry=CH3—, Ry = CH;—
:Ri=H— | Ry= (CHy4)3CH-

(A) a-Keto- B-methylvalerate

R, 0
}JH g coo- (B) a-Ketoisovalerate
RS - (C} a-Ketoisocaproic acid
2
NAD*,CoSHj
NADH, CO, (A} -Methylbutyryl-CoA
% o (B) Isobutyryl-CoA 4. Pathway nns
N (C) Isovalyryl-CoA .
/C’H—C*SCOA ANE NU
Ry
FAD acetoacetate
(A FADH, (B) ©)
0 0] 0
i : I HaC, i
CthCH:?--C—- SCoA CH2=(|}—C— SCoA }3=CH—C— SCoA
CH, CH, HsC
Tiglyl-CoA Methylacrylyl-CoA P-Methylcrotonyl-CoA
Hzo\i H,0 ﬂ ATP + CO, + H,0
ADP + P,
i i
CH
cna—-cn—flzﬂ—c—scm (I:Hz— (I:H—c—scoA B T l,,-)
o CH, on  CH, 00C—CH;—C=CH— C—SCod
o-Methyl- p- f-Hydroxybutyryl-CoA B-Methylglutaconyl-CoA
hydroxybutyryl-CoA Hy0 H0
NAD* 2
. CoASH
NADH 0 0
\ o P CH, ¢
1] CH,—CH—C—0 00C—CH,— C—CH;~C—SCo
CHy;—C — CH—C— SCoA I ] 0
[ OH CHg OH
O CHy B-Hydroxyisobutyrate p-Hydroxy- p-
@-Methylacetoacetyl-CoA NAD* methylglutaryl-CoA (HMG-CoA)
CoASH NADH 5 |]
— CH3;—(C—58CoA
HC—CH—CO00 X -
Hy—(—SCoA [ Acetyl-CoA
0 CH
Acetyl-CoA 3
Methylmalonate ‘_“
semialdehyde “00C —CH, — o CH,
NAD', CoASH — ;¢ Acetoacetate
I NADH, CO,
CH;— CH;— C— SCoA ~—

Propionyl-CoA

{
1

Succinyl-CoA




4. Pathway nnsaans sinu acetoacetate

(J:oo—
NADPH
+ ‘FHQ

H o-Ketoglutarate CH, H

I I i
H,ﬁ—CHgCHgCHgCHz—?—-COO_ H—-(IJ—NH-—CH_ECHQCHQCHZ—-(I'J-—COO_

NHF + coo™ NHF

Lysine NADP Saccharopine
H,0 + NAD*
NADH Glutamate

NAD(PH NaDpppy*

H 0 H
- ! - . K / i I
()O(Y—CHECHzcﬂz—(Il—COO HC— cn,cnzcng—(lz—-ooo‘

NH{ NHF
«-Aminoadipate «-Aminoadipate-g-
P semialdehyde
t-Ketoglutarate
NAD"  NaDH
Glutamate + +
CoA CQ,
[
TO0C—~CH,CH,CHy— *  COO™ A—A» TO0C—~ CHyCHyCHy— « — SCoA
i)
«-Ketoadipate Glutaryl-CoA .
FAD
FADH,
o,
0 ” 0
H;C—CH= CH—C—SCoA ‘—‘L TO0C— CH;CH=CH—C— SCoA
Crotonyl-CoA Glutaconyl-CoA
Hy0 \’ .
on o NAD* NADH o o
l i s I i
HyC— CH~—CHy~ C—SCoA —= H3C—C—~CH,~C—SCoA
ﬂr-Hyd.mxybutml-CoA Acetoacetyl-CoA
Vevnv (oA
CoA
Acetyl-CoA
0 t o9
CH3—C— (M, — (00— Qo g, (?—CH,—C—-SCQA

OH
Acetoacetate HMG-CoA



4. Pathway nnsaans sinu acetoacetate

H0 HCOO™
C CH, —C00~ (;H2
C Co0™
I'[
Tryptophan N-Formyllmmnine
0, + NADPH
Hy0 + NADP*
P
_ Hy0
€00 2 C—CH,—C—
H 2
| | ;mr
ch—(ll—COO" +
NHE NHZ
NHf
OH OH
Alanine 3.Hydroxyanthranilate 3-Hydmxykynmq

0=CH |

0,
€00~ H
! 7
ToNAD*
spontaneous
coo~

and NADP*
—00(: -00C
Quinolinate 2-Amino-3-carboxymuconate- 2-Aminomucons|
6-semialdehyde 6-semialdehyde

NAD*
NH;
' +

NAD(P)* NADPH H,0

0
CH,—E—CH,—GOO‘ 4~4—4-4—T-4—T 0 N ‘_J_ 'OE)0

‘OOC 0C

Acetoacetate C C
% N wKetoadipate 2-Aminomuconate



phenylalanine 2847 (Spe€) histidine
mlmuu m-ucl{m
a‘ﬂ?&ll&nﬂl o401
tyrosine it AN
agranne roline
MIIM@C) P MI (Huell)
aldTs] (Sped) 2204 | (Puth) imudazoione
::::g w hydraryphenylpyuate w2846 | (SpeAZ) ml(ﬁqq S
nlulgwa: =~ o carborytate -zr:nrl (ot
I-methylbutancy! Cok .m -ﬂ e N-ioememing glutamale
w0108 | pAstay i arza | (Puny
mnlﬂ:-ﬂ “”‘ll ) toim : ::::j AT (PULA ! w0188 [Gink)
3methyiutenoyi Cok maleyh-aowoecetate amithine ghutanase lutamate lutamine
al449 bodrs semaidehyde 0 ﬂ
aldsl rms:lwuﬂ . thé 1B AstE)
methyightanocyl ok fumaryt sucom:  BOVTT  guooing (ASICY O ity s e
auwl I arsnrany T AB) T 0028 samsaidenyge bOAZE PUIATMS
a1448 (Hmga)
Py Sy Mty AR COA e |
e St oxoglutarate
a1447
S0011 (Fadi) 21454 [Atol) 1653 (CiA)
Fydionytutancyl CoA acetoacetyl COA ————— acelyl CoA cltrate TCA
a1 [Suc)
#0011 | (Faalt) #0301 | AceE) cycle 21848 [SucC) alTTS (PrpB)  Mydoxbutane
1487 succinyl CoA | -
s1458 a1M18 I
con % RTIAOMUCONASe f“'“- .I'nlm _-pj'l'l-lﬂt& L 1 #0184 | {Acnil)
l:\:::uwl E ,u....u...u..-.u..! oxllolmlato { at7es
' - H 1 1”:'
aldss AmAomuConate : bl fumaratle s iyt e madhyl s accndate
glasyt Cak 3 "N;Ml cystelne 20 | Anpl) —_— I“M(M'I anTra I{npq
.uurltu-u:a: i H = Pkl gopmic- o S0 et ——
i aminocabory - a1 23pa 1oy suconae  a1633 (BckanA) : vess acetcacetyl CoA
Gutaiyl mprocapoamsde & Muaconate hynuienne (Cys k) q:m]tlwll A130) 1009 -nnnl;r-:m
e i H om h':l::“ ] ety A A
. . . asparagine T ey e Fypdrony
—_— sy i = tryplophan m%nil wrsa o P PR S— .mnln.m ettty CoA
H Bt t (I8 =] et a0011 |[Fadtl
amnoadgate ; 1 serine L aZITe (Thely .:ml e ssT Lt
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TariAannweUadsnuavnInaziiu

saanauAIAUY  (Sweetener) galauwsvanatuilaqiiu
wmnzaulatakassisionn: ,: 151/161Lmummmmmmm‘lma
UNULAN aummaum”l,u‘l VER
aspartame

Aspartame

M A A F [
SWEETENER

O CALORIES

: gredtents. Dexlrose with maltodextrin,
.

contains less than |
of corbohydrotes e

PHENYLKETONUR
CONTAINS PHENY1 41

aspartame Lﬁaaiaﬂamﬂa”"lﬁ’ aspartate,
phenylalanine, way methanol ?jouwamawﬂm PKU 1ae16139
Fotiulusing ’;;f"’i.‘gl,mcziaiummwaumﬂmmmmwmjumumaosvn
vuaaInatIvAaLauld “phenylketonurics: contains

phenylalanine”
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3. axunuaddu: NsFeTzinInagl wuazllséu

3.1 Amino acid biosynthesis asaagfiTuiy 20 ziiaazgn

s vdulaaldgssiunalumssoenyyi 6 Aila I9FanaNazuILaa
2iaaInNInasiule 6 nau

- Riburose-5-phosphate

- 3-Phosphoglycerate

- Phosphoenolpyruvate

- Pyruvate

- o-Ketoglutarate

- Oxaloacetate
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*Methionine
*Threonine
Succinate

* Essential amino acid

AN

Succinyl CoA

o-Ketoglutarate )

<

Glutamate

Glutamine
*Arginine

Proline

51 8 msdansvinsmas Tudoutiodlu 6 nauenil auassnses Ui T umsdaamed
snudavann : http://www.uky.edu/~dhild/biochem/24/lect24.html
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3.2 mMsagdmszvitdsau : siaelaf 2 dhautnunistiag fa
transcription wag translation

CEWMM E
1. Replicatioﬂl

2. Transcriptioﬂi
f— b 3
3. Translatioﬂi

Aun:
https://www.youtube.com/
watch?v=bOYFjUOr75M&fe
ature=player_detailpage
https://www.youtube.com/
watch?feature=player_deta
ilpage&v=Dgn3jDa8Yx8,
https://www.youtube.com/ 3’ TRANSCRIPT
watch?v=0tuZWB3FVKM&f RUGRUCUCGURR (RNA)

crepere b=z | pONSIATION — :

N M C POLYPEPTIDE

sil 10 msdaenyi @ uilsznausiaenums transaiption way transiation

AN https://www.technologynetworks.com/genomics/articles/transcription-vs-translation-worksheet-323080 37
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https://www.youtube.com/watch?feature=player_detailpage&v=Dgn3jDa8Yx8,
https://www.youtube.com/watch?v=0tuZWB3FVKM&feature=player_detailpage
https://www.youtube.com/watch?v=bOYFjUOr75M&feature=player_detailpage
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3.2.1. Transcription

Tdsduiluagnateduasnsnazfiluinafididuuagnsaazii 1y
AN TuldsAuusazain ANTe91TUTAUIISaIAILANAIGLNTARYI
Tulriain twszaaautdaauidsaunlaagiananntau

’iﬂsmuanafswmu’imﬂmmmnﬂu WIDANNITURWUTAITUURY
DNA w6 DNA aslufiiiadeas MsaandA &5Vl TaaRUNTET
MRNA °lunsumum'mmaanmawuqnsw (transcription)

Sense strand

e E e 5’ . . 3’ e
NS ATGRTCTICGTAR
AUIDAT i ETaEattatt )
| 3N :

Antlsensel stran

Ol =

Template | sid 11 nsAeransARNug NI

3’ TRANSCRIPT https://www.technologynetworks.com/genomics/arti
AUGARAUCUCEGEUARR [HHA} cles/transcription-vs-translation-worksheet-323080 38
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Transcription luiefasd  eukaryote Usynausne 3 dunay

1. ANSBUEUATILIUNTARRANIWH

(Initiation of transcription)

anden1svinouaadtau'laii RNA polymerase 3 2t

- RNA polymerase I \Asnzasdunisédnaansiauasfuily
&919 large rRNA ‘lsiun 18S rRNA, 28S rRNA waz 5.8 S rRNA

- RNA polymerase II tAmnaadfunisdnaansiauasfiui
LAUSWH (coding sequence) & unsuas1atusiu

- RNA polymerase III \Atnzasdunisdnaansiauasfiui
Tad9LAsnzui tRNA

nsruuNIsAnaansigaviduiia RNA polymerase 12n3udu
uaLIan promoter uad DNA 1h&ea wagtianisaatatnla) DNA

ANUIIRIU
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2. nMsgNaanuadsnaled RNA

(Elongation of RNA chain)

1ae1 RNA polymerase agiinhiinadlalnaalnd (NTPs) 12in
ynsiafilary 3-OH aavaalal RNA wazaziadaudldnieeu
downstream enuaINEMUaYEIE DNA wiinuy tiadoiassvlu
6 RNA igndiu ot o do o de S

P —0=tH:0 pase
0 0 0 . 1st Nucleotide
. H

' - 0, OH
su 12 Phosphodiester bond Mgnasytiu "

Arensisvaadtau’leiid RNA polymerase 0= P—0—p

0

5[
CH. .
20, Base

ey,

HP HH 2nd Nucleotide

3’
HC CH

3. mMsRuaganIsaaaansia (Termination of transcription)
vugnaftautaazideuana (signal) Thinaan1sgdoiasisi RNA 4y
U Inidu 3 uraunnn (TTT) Beadarauat

|
— (=

e Tk
|
o
|

e )

40


http://www.google.co.th/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiOiL-d5bfLAhULUo4KHTLfA0gQjRwIBw&url=http://www.slideshare.net/Pammy98/chapter-21-4840020&bvm=bv.116573086,d.c2E&psig=AFQjCNHXH3wnZgyUED2FSBh9F6e6txyKQg&ust=1457756494836125

aUadsNARINTH AT TULAZIUSAY

Sense strand 5 | Coding strand ) »
| | | 1 1 1 1 T 1T 1T 1 | L 1T T 1T 1 | | | | 1 1 |
AntI_Sense Strand 3! | L1 1 1 1 1] J 1 | ] | - | .I 1 4 4 1 1 1 1 1 1 | | | | 1 1 | 1 | | | | | | | | I | | 5/
Templ ate Promoter I—>Transcr|pt|on start site Terminator
1. Initiation of transcription
LUV promoter
agAaaLna e DNA
5’ rrrrrrrrrrrrrrrtrr T 11T 1T 1T 1T 17T 17TT7T 17T T/ 3’
3/ I I I I e o o I o o e o O o o e e e oy I I Iy | 5/
2. Elongation of RNA
el lalnaf Tuiidun
sanilare 3-OH uavaa RNA
5’ 1 T 1T 1T 1 1 3’
3[ | | | | | | | | | 5/
1 1 | | |
3. Termination of RNA synthesis
e ose 11 Wumunéle terminate signal
229 DNA template
5’ 1 1Tt rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr T T 3’
3/ | I I I e e O O o e e e e O e s [ s s Iy | 5/

mRNA5[III||||||IIIII|||II|||IIIIIIIIIIIIIIII3[

51l 13 RNA polymerase II 1s9n1sizinauduaagd RNA nucleotides wa3vinlvitia polynucleotide 41
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3.2.2 translation

udvann1sAaaansiausy mRNA  7ildiadauiiaananin
fpladlddulalawarady Judulsiulgunasidusunssuiunisuila
sUsaWusnss4 (translation)

Q QU Q S
saNugAssu 1 s — -
ﬁ aao—] ﬁll L‘]Jﬂ 3 G"\/—J ﬁ L%ﬂ\j ﬁ/u vuu Phenylalanine ucu UAU Tyrosine UGy Cysteine -
o , we| phe  |[UCC| geine  |lUAC]  br UGC|  oys C
vyulutana mRNA  13ann DA osepe |UCH| oo lsropcadm I S0P coion | A
codon WARIWRHALTINLNAY o} s o P &8
cuu ccu CAl| Histidine ||CGU
AUNTAazllULARLAUR g C (%] taoro |0 puing [0 o foco| g Eg
S CUA u po  |[caA| Gutamine |/CGA|  arg A S
dlasannuadl 4 ufia 3 o = S0 i o ﬁ%
= 0 , Asparagine Serine N e
Aa A, U, G uay C uasTule 2 a fwo| eom o ni |we| s o] s | C|8
% Y Y, = AUA ACA b AR sne | AGA inine | g
aeIRRUTENaUAIEIUN 3 M) | EE, o A el
Q/ Q/ o 4 Qs GUU GCu GAU coe ||GGU
o TUIIUIUTY adugassu | QD) el E
INUAH 64 sUd (4*4*4) i N T e
'GUG GCG GAG 7gu7 GGG G

su 14 s1519 codon
http://bilingualbiologyl1a.bIogspot.com/ZO14/05/topic—12—from—dna—to—proteins.htm42
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n1suldasianwusnssunatuuiuiana mRNA Twiilu
Tdsaularautduasea‘luil
1. tRNA Busutrnudiu start codon uuluniana mRNA

2. rRNA subunit Tuajuasidniandu e sunustiualLia
1ilu ribosome NIt N&9TUSAU

3. tRNA auaudaa ldizinaudu codon auaudalduuiuana
MRNA 1aalad&iu anti-codon 12inau

4. nseasfituriundu tRNA Busussowusy peptide fu
nsaardTudiinun Iy

5. tRNA Busiuvianaanann'lslutay; 5lutauedauily
919111 1 codon; tRNA Tustzndudu codon 1wsidl: tAsdunau
©-0 21 9 1uiFan 9

6. nsdILATITTUsAUnRaYialsTuTaNLAAaUANIE

stop codon uulutana mMRNA 43
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. "
) Il , _
A —C—?HH—Ammu acid
c
Ester bond~" &5 NH 3
A
c -
c -
u -
g tRNA
u molecule
L8

Intramolecular
base-pairing

Anticodon

mRNA 5 G-C-C Ky
Codon
sil 15 Aminoacylated tRNA defisndutuai anticodon dulsgwaéidu codon vuluiana

MRNA

http://www.wiley.com/college/boyer/0470003790/structure/tRNA/trna_intro.htm 4 4
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Amino acid
Large
subunit

Initiator tRNA

Amino acid

Initiator tRNA

Small

mRNA

) subunit
® Large and small ribosomal subunits
mANA g&i‘,’m joint to form a functional rlbosome
binding Start
site codon

Codons

O Initiator tRNA attaches

9 Anticodon of incoming tRNA pairs with
5 K\ next mRNA codon beside intiator tRNA.

Stop i '
codon \ ® Amino acid on initiator tRNA forms a
® Protein synthesis stops when

<« peptide bond with the amino acid beside it.
the ribosome reaches the stop (LY B e =S4
codon on mRNA. \ -«

mRNA
movement

O Initiator tRNA leaves the ribosome;
ribosome shift by one codon; tRNA binds to
newly exposed codon; steps ©-© repeat.

si 16 auunsulasiawugnssutilululséu
http://www.evcforum.net/dm.php?control=msg&t=17335 45



First base of codon

Second base of codon

bn.m} n.

S

C A G
Phenylalanine ucy UAU Tyrcsine UGU Cysleine
vc| phe  [|UCC| geine  [[UAC]  byr UGC|  oys
UUA UCA oo TOP cod
Laucine STOP codon - ? D[ ham
UUG leu UCG UGG qmﬁgp n
cuu CCuU CAJ|  Histidina cGU
CUC| Leucine ||CCC| Proing |ICAC]  his CGC|  Arginine
CUA leu CCA pro CAA Glutamine CGA arg
CUG) CCG) CAG|  gn CGG)
ALY soleucing ACH AA Asparagine AGUI ggring
AUC o ACC| Threonine |[AAC asn AGC ser
AUA i ACA thr AAA Lysine AGA Arginine
-meﬁmﬂﬂ?n} ACG AAG lys AGG arg
GUU GCU GAU Aspartic acid GGU
GUC|  vaing ||®CC| Aanine |ISAC]  asp GGC|  Glycine
GUA val GCA ala GAA Glulamic acld GGA aly
| [CUG! |LCCG GAG| gu  |I6GG

UOpCR JO 8SEq Py
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