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TEBARTR @ 7w (g S HlRT WiER T S FEe
TEmRRER FrTee avidan [ T @a 2R | 9T Terrahynena £
Parenmnacinne (Fox, sabd} 09 (FTEE (SR (@Fed e ﬁvg%gaﬁb—ﬂ
Sy T (T (VA ¢.8) | 43 a7 WIREER WEwd Awe @ el
T TS T 996 2T Wieah 249s JefoS (1 AT e
TS|

Sl o 8 1 4 °AE @Y WETHS @Ye & o9 qd
_ [ estas | wenms | ]
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UAG : Sl Giln P ciren— 39 (78T
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AUU lle ! Mel | Memnadfon TEHEFET | !
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Yoy TRT TR (o )

8 | (FfeTd AqTo W-Toifaer (The code is non-overlupping)
Borets s wifimeram om el o wwieEn o, g Y (RIS W T S

AR St fira R 612 e @e A TIrs S wEs v i
aT 4% ey IRIYS WH| TR TR T A mRNA Elbtet
Doz FRATTT 2030 1 | I8 TR <aT8 @ ag Wi ebEToe
ARRITE Totst 54t ST afSrva wwme aqrie 2B s T | e
CFS A AT NGO KT AR AFF T 20 Herwew qTEL | oy (4T,
THL FOAE MRNA T 93 9T 2B wwnm e 7 v g0
T’ 947 FRS s (1, @ = e ey TET B-TelRe T i (ha
E.&Y|

T T e ————— WEsifam
ACCGGCUCAAGCUCOG

- s BotfasEm
| PR IR

d

Thr— Gly — Ser — Ser — Ser
Frefes wrfaren offe s
(wsifaem o)

The— Pro - Arg ——  ——
(Betfaem =a)

51 ¢2.¢ : @FE BT g7 TafonD o B TTemEE o |

@2 DNA T9d PR m,(Mechanism of translation of DNA maolecule)
54 T4 DNA TTGaae H80 T mRNA W ne 217 T R e
TR FIETE AT INIR 0L 2N AT T RN A TR T (2nfore
ST a7 T o e st Ao 7 | iffa Rt o @
B s 2y ae AT W wewE wem Fw 93 w (RNA,
STATES, mRNA, Biea 4553 e ¢ arfa i 2mmssdy Sorm e
TRET 9 | AR TEw e e o s B 9t e sem o |
adeeg Bien afmma wfzrie £ oo e e smaee; e wm swe

VAR £ coli-07 ST Sigy A4 HERabEE @y wa o
AT TTRTiE e (wNg wdean oy @alay fene wigins 79
2 TRl @ FSTe O @uTh 8 VBetey s s
=7 e T a3 mEa T S P ave e | g s ),
WEBEEET ¢ @IS @it sorqme dfen ey ey ame s <
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il il bl 10 iﬁ’ T W AT = AR SGETeE F M
I IT T ST e B3Res Siw owes F7A 8 FrIgfwArEid

e e TETR LT *gt"ﬂm’%??ﬁ% 77 AR IS 4T3 |

L3y TEEET (RNA 99 E__ﬁlﬁ] {The role of 1RNA in transiation) : RFPRFE
Ths RNA) TEEEew @ R tem R e mRNA ugis s
T F e g 4w & WUTES A T (RNA ZRSEE (adaptor) ﬂ‘lw
g s Al (RNA (Fq+ ﬂa':-‘.ﬁ ﬂ\il'\-(cn _4|}<,\5.<]': ;.”ypg Za WAUFE ﬁﬁﬁ
T R T AT | 2O (ATBET Wk 2o SR W 455G TAre | TR
25 FETT EE G U G, & TOTE 2 2 (RNA T (S OTIE oy (9T
12 2@y | mMRNA T T99 TEERG I7A I IR (TEFR FREA IRNA
=TT WS ARSI TR W @7 (1 T (RNA-GT Wi
= afied sRraee EWE A

222 (RNA S92 \TJUTEIFH FITATESA (Aminoacylation of (RNA} ! fwe
RNA-R a7 Wi wnfier Bres e wege 29InF = wﬁﬁﬂﬂ a
5 (charging) A7 | {RNA T3 912 127 2178 2003 943, - ¢ ~ CCA -

ST T AT SR HZEEA] (covalent) APTE IR ALW TS 2 | 3 (RNA
T AT TSN 47T 2 T LI |

{RNA-49 STl smiieesm sifzmg snivet Spei-(RNAPFms ame
STERTR SR 1SS T (@Hed so S SN G PITea T FRATE S0
SIET STRETETTIET J(RNA FFriss s ) WniNeE apResd A
Brmrebred NI 7Y | (NI — AT T WIEEEE - (RNA DRRGE
wafEfiee T8 wWRTEAEERNA PNy 93¢ SERISEs 59
WIHAZAEFAARN A TAHT TENW, WemgEe w9 QU | IWE (AU [iTHe,
e BT AT WTAEARNA TRIHGEE B G A 99 24

s W (RNA 92 To] N6 B airete a2 41 «q¢
v, fAfR e aficsa = o (RNA RTE Fe S

agfs FRIiEs B @ gFN57 IRNA 4eaaTR e qriE ST RAET
feoenatel IRNA T05 942 (1 IRNA 4% @2 fig e affred = (higs
AR TIOF SPRITL: (isouceepting) tRNA 755 24|

e Tien v DG s BTeT weme mmiien asa Hry R 3 4nE
T2 47 LIRS Riew 4% Tomw 75 L RNA'E AN T LTS y SR i
H7A W5 YT

s T a7 TMilere gum 9e i i o 0B ATP-g7 A
e WG | 07 W AT E) WA ST W taminoacyt



g i Fafem (8 ww)

adenylate) TS 9T F7e7 %% 21| FrfwEr e ee .cooH wrerm e
ATP (0 % FWTGAZHa afirEa Hra aa qHmE R WS-
FIHEA - SNGAEED Fed AR 0 |

Y. B NERE anc‘u O % TS (code-anticodon) FANEPITR (RNA
@ e R 9T SNET-aEe. (RNA 39510 RF o7 $TaiEs ¢
AMP T% T2 78 (5m e vl

Aminoacyl adenylutezl

doea e A2 1
Amino activating enzyme + ppi
acid ? g, complex

G) ATP pp

H,0
\V;hosph atase

2pi

Aminoacy! adenylate $
s e -+ tRNA T2 aminoacyi-tRNA
activating enzyme + AMP

complex + Enzyme
() %

Ba v o (2]« unfin afres Afrgeae-efFaae 7 s smm 72

b T CITEY 39 @I B Wi B e S T 913
7ol R-pee Torg 155 <t o e ava | i w2 v @se e
fae IRNA grFaere 07 1 By fbes 3@ 91 3ns ofiwmmena = oy
B W T T, LR (RNA NF FISR NI “T9R WS W (e
weib e e Mg e0Es T T W 0 QTEE Ry 9O |

T R w1l cares o | (TE (1 RNA-Z 19 siTaete. e 217 ﬁn—n
exfon A7 ¢ TR Tarey aoRte fareaena W@W w1 DHU, 9% @% 9
-.q??m,aﬂw'ﬁfs 9% feafh mow wfira afres 7arsn wfers aotfa T2 e
AR ] ST A Y[ BITS FeeHTE A AT ST AP TG RN A
TR ¢ oy WET WIET FREE A 4T T T TR IR $-97 ¥
OH~8% 7% COOH 551748 ¥4 TE 2|
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g ey () (RNA-AZ e W) 4577 7ege g g Ta |

ase  STETAENET (RNA TS F3E @6 AR ¢ =R
ISR (RNA Derie 3 e fem sl o TEneE AT i
@I N G TN AT TAG AT e | A TG 4T e e
AwafeE s\‘}jﬁ oFTE 97 WAE YR T L TR [ERicis iR oo
T o R == @rm Fm 599 9193 o[ 37 1 TR B g
s st 3r T B afrerer R (RNA-97 Y T@ 7378 T2
Qe (1 BEA% wETT eF IS A 2F W (RNA E'f?—r@’?.cm TarTa AT
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FLas =R Fede (A8 o)

farrrene Ties | AFE afbrealiE (RNA AT T e Fare @ s
el WL A (S 2NA L T P e wwivn a8 i RNA
AFEANY wY 4E R fEn Trm w9 Y SH e NS M TR
FADE ALY | (T AEHATEEHZA ARNA PGlHe 73@- RO S
5fes Ta@ s IE <F3 SRTaE WA wWEEvE wnhi afbie
SRS e TS TR ATL BT IMT IEIUT ST A WTSEA
YRR {uncharged) snfifazal e ﬁf#&‘fﬂm andat @903 7A | e
geres @, Prmerbe amreEg wih 10 wen A I W 199 1T T TIE
T | TS Y AT —

9 Phe(ne ez 5

A= Acylation site
H= Hydrolytic site

...."',."f Uﬂ!"'tRNA
il K-’r< Vail-tRNA

& 22” Jval+4RNA

(Tle-S% CBTX val CNIF WY REWT A-site &7

AT 5, S H site @ o0 Fmow
AR wx T FA acylation TR 1)

A lle +tRNA
., é—#!le-tRNA

(Ile-A site a o FHY € fifE O
g H site 4 27 IS *MwT T
Isoleucine W 73 acylation WE)

58 ¢ A SECTATAEA GRNA Trrerea F6 Armem efead Wos |
(%) fog BTaE @ e HTATTRAE sy sPre o ARER e |
(%) (RNA Frrertrea Tz @ TR isam s 99001 7a1oa T |

TRTATFEAET ARNA PRTTETEa a5 &7 20 | 9 K e wers s 9
T BITEA. [RNA 37 T [@W @@ T A (acylation)- WIFF I
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Tz o7 wEAE S w5l E SN WIEE-RNATE [IE FHRNA €
o cTHwE YA AT TE SR T H (hydrolytic)- ER 10 ARDT
SEETE AR o S (5TF NRTE GO 4T (Al W AP 7%
v v, T @ ATEme Wh A R [le W3 5T WA ST (=0 Val
== 77 o AR RiEm 9% @re And) 9F Valyle-tRNA S0 A O1TF H-
T | SR T Vol SR TS e 97 o semere Ay orm A |
ogiira QTERE TR [le T 27w F7E S @ WECIRTEEA -(RNA % ¥
T Y SR SIS Y WeTe AW Ars A W wa BT e | use

mmmwmmfﬁ—wwwﬁ-swkmf 4) 1 foome *@ @ o,
% AW @63 79 4% soofirs @wh T TE B A o
oA 219 So,000 Hre w3 36 T3 |

.38, (FTEF FAGEFAT (codon recognition) : T (RNA S8 TR WA T
ﬂﬁmimaﬁgg@ﬂmmmwﬂwswmﬂﬁmmwa
73 | 9% SN SIFET (RNA T mRNA TR A (GG g 7 4 |
(RNA A F5TETen W o e ST s | 3 BTG W T
wz—rqvﬁ‘z‘w @reE Bos @ T mmaﬂmﬁm—-{aﬁ GICH]

TTRTA-TTAIEA RN A A2 T4 ®@ FEe =siEey aisne g<emy e 9nF
(e v)

Pheayluluning

¥ g . IRNA @ T
E g0l 5
Cicvrar— —
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! tAMNA LRMA o
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5 b ¥ mRNA §—F—— ]
(EREE
a0 2 P"hens lalenine 5%
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50 ¢.v 1 AT AAETIT WG S | (F) @ 8 AFGTETOR T TR [ETS Y o 5
<) TR @A 8 TR WiiE sFvaTsa A (@A [Tars
AT I |

@2, @FrET ¢ afSrEea IS TS A (Codon and anticodany cun
wobhle): 9F FrOREEE@ @ (1 %W (1 WA @FEEA AN (UEF 6 UE
T AT TACT WA b AT AFDIRTET T by LFE IRNA-G9 HHE
B il AT «FTS T vo 2T | 45 7D YIE (1 30 W S
O T 20 SR (RNA T8 |

i e
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fosm vhvo-93 7R 1z Ry emfs M7 swaaa TR Reia (s =M @,
@7 5 o (AT 80 LA (RNA NG AW | LT (7l T4 (7 20 T 45 9T B
FOUTR (TG ATY RN A 212 FeTR M8l (@01 ANGATE] (2 | 55 v AT Crick
4% gEmgAe weqrg fowrg «T® ey @R T WA WITW (wobble
hypothesis) T {ﬁﬂﬁ |

Crick-9% WEhe Smae fefe 2@ (RNA-97 T L7ia Qe 11
CAVHE FATTE A TR G A | AT T (@5 € BT TS ¢
AT (BTG AT T AEIIE RNA FRFTEA T e SES AT 90 | arEle
TR B ARG ST TE

93 TR @TSE T wEae 43¢ OHIEEE YYN TAHER AW 9T WHETS
e {8 FR | T W T TS W w16 5ifE wy

% SRR TR LT TG CFHE (G LY T (TG AT MR |
4 49T T WA (R A GEAE WEE 0T (RNA HEYE] (I
TETE (decode) FE AE|

O1% qE (@A S I WAT T W R LT (3 (% QI T | G
5T FURE T ¢ WA @TF Wes Y DT WHE ¢ TEF (@6 AF
] 4 T (DB € % W)

TT ¢ (T) 1 G=l) W€ (BFEs v % T WA B G=U 49 T4 TRE &8

ET LTRTHT LY BT ERE ““T‘T“«...‘,WT.&?I 7 ﬂm o
. G=U FEE (TN &TD ?‘"‘“W R R W‘f( ST g2 Clericarac L (G

LR T RS IR (=G W By A |
T @RE U 47F a2 SFETEE G U TR TRSES MW % O H R
FYNETS FE 474 (=L (5E 8% !
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2117 7 TSR IUEW G, U A A 90T T@ TORE TRE (T 4w | g
i reTea wa 1fn ZETE 9NE o G GFE O A 91 U @A @ @I G707
AR 5 H- T AR R 378 #1a (53 ¢ 30} |

Wobble Pl [T ata oy éire, w3 (wreea forers awrs = 49
T TAG oy oTA (RNA WA TR T | WhETS W T TS
TRFTIA ( degeneracy of code) RIHA #IAH € TR 23 (@ FHSE @Al TT3
0 |
R ALAEE (FTH (Mechanics of profein synthesis) : (= HELL S
oifa Bg o SRR 5TT 4w S EE | 52 99 gof3 @ifs 9o 4ol fewm
75 | 97 hrE @ T sl T R A | o7 T @iy AEEe @F e
lrea wdams TS G Ared 4F Siged o 2o bl

(e SeraEe (Fanme Toalh ey Rew o 7wm —
F| PBIZE AT ABHIEEA
U Ao Tem AR W
S| (eBiTE wreE FTaEe |
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TE TGS TEE 99 veH
SR HIEE T T AW 2T WETI R E coli #TT 98T 0% B 934
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3’ tRNA / tRNAY trNATY /
S SeEEeT e

56 G C ¢ ¢ U G 6 Ay
g — PR 11
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AFBETEA (BN -Af5IEA @G SFerE ('

o e so B (1) WA ARy WO WAEE AR (F) LA ATY FERE (C.U
@ Ay TEN TAED AR TEE (B1E AW R (4 Wi WA i -43
TofHTorT Aten @rea (s 9igm 7w e |

= | ASBIEE ¥BTEE SHAIEY (Peptide chain initiation)

WY AT 2D mRNA T ¢ MEATHICT 275 TR (308) AT
o5 | ETAMST A WPET WA ATE 9T 9 JA (508) 8 FEEA (308)

g =R A | ATAC @R AREITE SR & g o/ TS A @
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TTEE TSR AEEE NS TR | E. coli-(F mRNA IR TG 7EE
AT TS Y|

LT TIAPM 8 TR Y2 NG TR SF A FECS AF | G T
=% FER GEH mRNA 94 930 DNA TR S 791 mRNA T Afen
TR ABDES WIS Rera 1 3B mRNA o7 ¢ - &9 (1T T JHE
275 HA) WTW (leader sequence) 9T 2T "7 (start point) 9T @G
=% (@ T sy e 7)), @3l wwa T (stop point) @72 F (N § -
=T TATFS A1 I W (pailer) |

W MRNA W< IoPobikifg 21 3@ oo e afefre s oo
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et @42 GG AMY Y AFE 1 mRNA WIR @FE7 TCNF TS 95 T
(open reading frame) I 2 (ba e vs)i

BI e : @R & TEEIRGETIN mRNA TR 999
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WS | QA ¢ - Y @TF A AT - cap T, @GR BT, LTE
T, e wew, ANy oy, 9- oTHR @TRRE WHTE @32 @FD poly (A)
@TE | BTENRSHBE MRNA 9T mﬂﬁﬁfﬁl

' TTHRAT ARS mRNA T T4 30889 T TF TR T4 APAe @A
CINE A T TRRTE FFIA TRE 93 AR W 3w siyfe 9w
(Shine 8 Dalgarno. a48)1 £% =e=fh wmy Tm, wafeaE (¢ @@ 30
frEfg o5r%s wa) =97m T | .

E. coli-93 RS0 mRNA N0we @ @ og, 98 920 P wmes
T arate (1 ¢ ¢ ) 1 Rfen akEres a9 B I @ GF 0 Eeve
2 RANT WET J7 T AR | WG, - AGGAGGU- ¢, T cp REreanicd
AT Shine-Dalgarne FE AT TS (Ba e )

I T Sy TR T s
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' / ki me s
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Fraf¥®

= N-N—A-G—G—Bm G~G=U—N-N-N-- - N-N—~A U6~

TR, AEE WA L2l
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SEFN )

B@ €38 L coli-98 TERAESE A#YIE W TqAFE 8 IE WIFT mRNA A
(AT 2R |
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e S Einee R A
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sl A il -
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egal T Galactose- 1-p-uridyl-transterase - AGGA ¥
el Ribosomal protein L14 AGGAG Y :
o Phage & regulatory protein AGGAGGU Lk |
B Phage @X 174 cout protein AGGAGGU 5 :

| E. colt Consensus sequence AGGAGGU 30 |

105 ATETTTT Here TUTE 165 (RNA 9% 168 IRNA T € — domain 99 <
onrg AETE IR g W T Shine-Dalgarno S S FARE | 49 FE
305 TIETEE WeB 2aTe mRNA TS G WS (FrgE Tewy 2YE 19 (5T
239 | ATHE 308 FEEE mRNA IR ":ﬁ{?'ﬁrfﬁ (downstreann) e ﬁf’é? HEd
o7 @ R WA 208 AT | € TN AFE FrE I AFATH AE, AUG, £

T TErs wdE oiTe 8E 5w
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orfe® ANS FRFAY (Formation of primary complex) : 30S TRATSH L=
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& (AR Y (3T 479 | @rHersd @Ref adm ey e 3 T 57
= NH} o7 AFs TTBIFE AR tormy! %1 (-COH} #To3i$T Ta N-
TANES (RS AT R {net-4 G99 2 (6w ¢ 8) 1 93 wifasm wfw am
T e s =i el T aPTE Reyw M g auR Ranfice Wi 9 A
f-mer-d8 STl e mfﬁ -COOH e g »@sa Wi aFeTe o
(1518 *e TR TS 19 i mRNA, 308 SIERMETE W, (RNA f-met B
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CH TEREN H
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Tei AT e

+{Sir AECATETR Jem
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I @

& fmet
w + RNA —
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Baese £ coli 97308 eebEe cin ATRT o 92 ffen sniresfie 9o
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TTEE TEAFAT AV AB-SBATEIT FIEA (Tnitiation facior) ; -GS
T TR vy ITehs e @i ores) am wa o | 9 @i aeEme
LTI FSTRES THFD (IF) &6 ¥ E coli (9 1F1, IR2, 932 |F3 am9a foafh
=TT I 20A TG o TAR | A7 WHT IF] 6 IF3 SEEAET BN e RYe
T2 F3-IERATEINE 30549 24 §@ (€0F Shine-Dalgarno THEFNE F[@
FETT TR G| WIS, IF2EAT (RNA {-me- (@ DT FI TR A TF
TR T TR (AR G TS AN SIE | 4 WEe ARTEE @ A
LT W GTP 2iwE Ripy w6s T4v8sl F@ (Maitra et al.. (5353) GTP
AT T AT d0le ey s Heera ad (Foese

TIFNRACH FTNPTTF 30 2T HHTFEQ THEGA S 16T (5702 (7T ¢ %) |
A (T AT T FL AW, 308 pAET FALLHT GFGTS @S Wy
7 | SRre WY WATFCH (TIRNG Shine-Dalgarno SN 41 9w @ R
TSI AL ST AN | 408 AEACE Tered ML §'- cap 4B (e eIF-4
(A-F) 99 5908 T 201 9370 mRNA ¢ 408 Fiygareg g 9w os arz
TCITES A AR (FRGTTA THA AR | WS LGS (FIGH AL BT (76
TMA AUG F (71 A | ARRTENNR W5 WS G¥w GTP @7 717478 ATP
e Feiice 20 | oy et wro TRen Wik 4Bl vengEny
(formylated) A7 T8 F4Re @Rafm a@fEs gun anfem e o wemezs
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AR @ ¢ 1 TR @ $eenRene S5ee T A

@RI T | BeANESTT TR
FIR
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w3 Rfeg W YW wE |
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A-TEETH WA (T §

TEEISTNG PR 2T 1RNA fmet G0 2099 P | 97 ATX FYF A-
WA SR @S frare o/ RIS WEET WA S(RNA ST SR | R
e (T T (TS — aFEE §F T T RDTEE ARTeaE o 2%
AT (BT @3¢ ) ) A-STREE ST SR W (RNA- G e WP Ao
Sifara TIFATU (EF-TU) FIFTSRA A $Q WF 1 EF-Ts 7Ne 919 =T
(T3 % T2 T EF-TU-( S[R3 F203 e 1 (foaesa)
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SR (T T (RNA-GT ST TF S g b @ etz A @
TR {omel-88 -COOH 57779 Y TA0T SR S| @Tea -NHy o/ W0ef
(DTS T AT T | e AT W T (PR QRETIEE ¢TE T
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wenszel R (Ba vy {
TR TR G TR0 WRIRAE TS Aeel Gaensnaien qiE 2s 0w | ?
ara-TER SO RSO | 799 T FE T D F9 @3 g 9T h
% : : = 1
mRNA 9 38 T 1 arg—=orm Qb Togee Sawsm 25198 | ara- SCAKAT 210 {
IR ardl, ara0 € araC 9% To0T B9 1 araC 925 RPPIGT & |
wore A 1, 9% T ara- S RoRond w0 WER 3R | araC (77
@ (AT RE 2 o AT = FUES (@15 T ara WOEAE G QA2 WG
&% TTT THET FURS TIZ AT i

L g & mRNA mRNA g,
@ W G &>
Wt SRR s g confoa
H—-¢ =0 € Hy0H arp AOF ?“20“ - (IiﬁlfJH
HO—C—H G = c=0 ¥ c=0
H .-_-E — ! &L H ! —0H Fﬂ';;
—aeB o Bl ~c H—C—OH
HO—ti:—H HO—C—H HO—C—H H.—L::-—OH
|
CHz0H HO—C—H CHy 20(B) cH0®
L- =i | DY
: CHy0H LA R e
LWtz

B8 .39 ¢ e -~ 43¢ TAReeTEy Bom ofdw) foa e 32 [y aefer
QTTTEY RATTaE B fare ey @ | o

Qo—




208 weie TR (W9 )
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