S Pl 90 )] guitatii G bt § vl e (§32 (5o

S oS

> 1666

A P (A A L AV A P L A L A L N LA P LA A LA A £

dxe> pmo ’V‘ . 3ai o T e 39 g el sLSLLN S0
YNV A (03) Fhen pla!
(1) 5 o &> 2d0 Sl ol Sy

S35 g Slasiad agle Oyl
1948 Piael i el

E IFAA Jlom (55 yoiodond) (5 5559 0599 (5399 39031 )

[ Mo,

aando Y8+« 1 o oS Rl Q:J Voo : JIgm _,|_:,j

SV gaw 5 Lo § Sl Jlowiel 3lge ylgas

olel U | 8 led 3l | S Sl Hlouia! dlge TR
S g AR ()0 A8 geie
9 Fpkw ewlidicans ) = S - Si9 e N
S35 = Bl 5 5595 00 — JeNge
Lo Uep i) = el 45

A iy (il g 309 =

st e s il ) saliil Syl SRl 8 e O"jl o

Agige 8, 0 ey e Uy Sl e o e il o iponm bed gl y Ao o ol 81y (g 3T (8130 9 51 o (g 50 00) g 5 0 40 ST SN 0 il

A P (S P L L R R £ IR A AT (2 P E LA P LA P A A B

el (§37 (5l il bl § 53 (6 b 90 ) Gbsbial § ] Gu s



S Pl 90 )] guiatiii G bt § vl e §32 (5o

Y aoieo 666A  (YYYR) uS = (55 yaodosd) 6 1555 399 (£59)9 (396!

R Q,‘“)i > 30 Ll jga> pac u).'..et._l -J-_l_:) Jeas Olo uie o Lasl § Slaxic T pas .Gﬂ; bl e

e led 0 5 W0 u,.o)i T L PP O e —— e 8 3lauds b covecsnnnsssiassssassanssmasisssasiassssssassssans il

! wlie 2105800 gl ) o olaw slacy ) 5l Suplas
G=Yoo (Ff G =\oo (Y G=do (Y G=Yyo ()
ol jodar Ky jlaie adl Ky > Ky jlade g 0l 55 polie ply 088 STy o5 (sl s o slacull 51

ky=1of M7's™ k_ =tx1e" M7's™ ky=10' M7~

o) (\
asoY (¥
oj0f (¥
o/ 0¥ (¥
Camd oo JuSld 1y 0,5z gl ol &5 Gl 8 Sty SWAIT g ylo 9 1 JSliie (puiia y ploS s lw
el U by et (F ¥ (T o=l S (Y o3 ()
29)00 B0 (i 2 90 LSl (o p Sy S5 plas
FTIR (¥ ESR (\
S 9 ;989 2501 (F UV-visible ol (¥
€30 g0 @90 09,5 o1 5 (~NHy) (el Jolo (o ol i Bl (gt a5y IMIP g )
0
(—lC—OH) JeS 03,8 (¥ (=CHy) J=s ()
H
(—C=0) Juoysd (F (-CH,-) sla (¥

NICIPRCARRERUOR, PRSP SICTHP TUNK JONPRT N I TIPRE JT-SIONE PRSI
ol AT (gt s 45 12 + SaS9%alS) pauiS yauun 55 $518

el (§37 (5l il bl § 53 (6 b 90 ) Gbsbial § ] Gu s



S Pl 90 )] guiatiii G bt § vl e §32 (5o

Y- aakio 666A  (YYYQ) uS = (35 pocodoni) g 550 5399 (59939 (390!

Cigdh oo aduine Saalidgei (puilad pIAS 3 i i s 53 plonil yomn g K6l ¥

Jol o9 - pgd ol (¥ Jol 0l - jae gl ()
P90 Oyl - i (9il8 (F P> Ol = sl gl (¥
wor (Bl Biare o) ©agp sl )0 b slgey Sle gamaw jLsle () slagng, 5l Seplas 0 -A
Foguls g0
Cryo-Electron Microscopy (¥ Solution NMR
Circular Dichroism (f X-Ray Crystallography (v

3,10 0929 ‘s'ﬁ._o_.oia.,u' [ ‘_.-,Léﬁ Tl SO ol o iy 30 (ST 0en digw Slawi 4> -4

M ()

V(Y

YY (¢

Yo (F
oS oo Slaidin 1) 25 P95 10T (Jaogl (wlidie 33) 00lo S5 1 o5 jlomy polis plulil glp )

(2D-E) gamgs 5,934 2501 (Y (NMR) slace ubline by, ()

(MS) se 2 (mimiilo (F (CD) Sy ol Spgo (F
s oo dlml ) (as (galinian (o i 35 1920)) 9 p plaS oy il o 1)

LS 55 (F Wl g5z (F s g (¥ Osriz #2 (0
o905 oolitl (g ) 09 LS lw Slomns (o) 2 Sy UlP 0 25 P9s el 51 WY

ANS ;55 5 (fre il gialé (¥ 590 4>l e plad Kijes ()

S35 Al )3 (gilye0 (pled Sjg0 (F 1 51999095 1 (Sia il il (7
3 ol o By p gguSanl )l (ga )0 25 0)lg0 e Y

s 4> LSS 2935 sl (Y a2 +RNA (A

s 2e e S (F 3508 1y L gnitysns JuSits galiles OF
03,00 ol dx (Sdgilio ooy cpl cddil Sl S b Slilgus (Dl s oo I pu Slga Loy il o ld 05 azili ¥

sileve oas (F Sjlen i (7 FlS L (Y o35 ()
oz b a0 MIC Mano! 29 5%00 i oo boond Jalge b LIl 50 -0

by eansS Cenilaw CAlle j2STao (Y SSanss elle Jilas ()

Al sans Cailas clale  f8las (¥ Sass chale 2slas (Y
Cog g0 oyl i plUS @ bgspo o g 35U (LPS) 0 )l (bgud Conoms -VF

A s (Y 3 e Slad ()

O olas! oy =1 (F KDO o,5logs (F
el ylodsaS cWodisS Jlad (o el )5 3 35lae 3l Suplas -1V

IgGy (¥ IgG, (v 1gG, (¥ IgG, o
Ol b 5L Joko o)lg0 sy iz 1 Suplas sijle glil 51 Joim) A

b g 2,5 50 Lo g (F o gize o5 53 GBS g3t g39 ()

luta a8 53 OeSgnged (F lacaia p 8 50 dol S5655 (7

el (§37 (5l il bl § 53 (6 b 90 ) Gbsbial § ] Gu s



S Pl 90 )] guiatiii G bt § vl e §32 (5o

¥ axio 666A (YY) uS = (55 peiedan)(s 5555 330 53973 (3305

T g0 S92 94 S5 (ouald 30,8 JoulS (g loms (g ol i1 50 -0
(nonsense) as o (¥ (missense) _aess ()
(insertion) s, (¥ (deletion) i (v
s amed gy ) 9590 50 ador plas Y-
S oo Jos (ol 53 o 45 ol adlat punils gugss) ()
WS o as dax i )8 haid a5 Sl | cedal punilSae gugwsn, (V
S oo Jos MRNA 5 gam au Ll ol b g, (T
Spdyer Ojge (S lag il Glo 55) b &5 Sl (i g, (F
X p339mog S dems iy Sy i 935 L 20l ufo Sy (b jmnal 5| Jmol> gldodl) pamy p0 T
a+b+c+d+c+r+g+h+i+j+
abedefghiij
(ol 00l 031 LAS 3,105 (o g3 53 (A (592 Y 97909,%) Tl 4ilfg (35 Jold Sy £989

odmidd i 4y 35 plaS J0 uigid wliabedefghij 5 ey

a'b'cde fghij (v a'b'edTe g hij o
a'b'c’d e fghi™j" (¢ a'b’c’d'efghij (v

3,8 95 sleedly )0 S el slaedl) sl g o (independent assortment) Joie pgo Lol @ollae -YY
Flw! G 8 el plas ol 59 i

ol (Sgline Sy b (slly yu2 sWoosl) Cand oBjnal i 58 Ygoma ()
] U 5550 ey WB Glaceni b g slgd sla aigid b el og2g (Y
sl nlizs 5l jges e )3 5l Sl S Jloto b adias gally s lacadsid b slaos]) LS5 (V
& vk DisSs0090 (503 9 ik DisSjaess Wy o DsKjaess Wiy g3 jeal I add el nd glaaal; (F
D) o S99
fw! G 30 590 plus” (Recombinant DNA technology) s yisi DNA 559090 2580 50 -YY
238 Sl bl Wl oo 4 lapgjsas S 05p0 4 05 0955 815 ()
05 S 4 bogya etig gl polie (39 )5) Cews 4y (Y
2 DNA daabas 51 g0l jlad 59,51 cons 2 (¥
! o 3,lpe ana (F
(cloning vectors) jLuels sl Jol> 51 ) 35180 31 SGplas ;o (expression vectors) Jlu sle Jol> -YF
fail Coglaso
Gl gluasten Lica (¥ ol JsS pelie ()
Lod o 2 sla o (F el Sl slagy (T
0,10 g gy 50 «IFY» ;9i56 Jolao (ki g )Ug 50 da 5 £9,0 oyl 5l Soplas YO
elF-# (
elF—o (v
elF-% (¢
elF -y (f

el (§37 (5l il bl § 53 (6 b 90 ) Gbsbial § ] Gu s



S Pl 90 )] guiatiii G bt § vl e §32 (5o

A dadkio 666A  (YYYQ) uS = (35 pocodoni) g 550 5399 (59939 (390!

fass oo Ll gudld JLS e 00 0 o 31 jo 1) Resolvase fi oS g auld b ) ola sl 5l SHplas Y7

RuvA
RuvB (¥
RuvC (v
RuvD (f
FAS jguk 00950 O jo0 @ Wlileh oo L pligp p ) slaSLlal jl SGplas Lis 51 -YY
Mgl 4 5 (5,08 g (¥ L g pg) ST ()
£33 =5 9 somdlygail 4 (F S5 g g g IS (F
(09 g0 JuaSS (5 35 olius 50 5 £ 950 oM gutil A 30 ) Sloiad 5 SGplas i YA
Sy S SIS (F Sl S5l (Y Omedgs 15 (Y Seleagiiad ()
0 99) GIET Sy paSdeeS yad Jlad & e RNA Pol 1T 51 30 p5 olind Ol 1 Syplas Y4
oo
Methylation (v Acetylation
Ubiquitination (¥ Phosphorylation (v

filpame 4oz y s ;0 (PUromycing (o log ey i b alaly 50 3 lgo plas Y
2,1 Tyrosyl-tRNA & el g Lale a
Spdign T (65 il Brwieg cadlad 31 o paigms ) P oSyl 53 53,5 51,3 b
Do (31 (53 phal i Sty Cadlad 51 gile pgjom s A ol 4o (8,5 )80
Jo 0wy @ A slula 10 39290 Tyrosyl-RNA Jlail ) aile pg5em, P olula j0 3 5150 d
Dl g s
Sy ge dozr i aaldl 5 aile P ol )0 i Jlo 50 iy s Jlail g pgj9m 5 A sBular j0 38,5 )18 L e
g ol 3y Jlo 3 dai 7955 5l @le paign) B ol 30 58,8 515 L
a, e (f a. fr b.d (v ¢ e
€3 3.8 o0 & yg0 5 ,5b LSl plas lawsi Psendomonas aeruginosa yo twiching o5 > -
P&y (F Ve da(r Y s oty (¥ ) &5 ()
fulS oo aio ) E. coli jo OMPA o Sloc 590 plas -YY
Cgdol S8 Slge jae gz JU et ()
$se Sk Jlail Jows g JUI (i (V
Cogdol Sraf olgs o ez JUI 5 plSonsl o 5 L5l oty (F
iS50l 0 F o5e Jlail s g ol jo (g bl atiy  (F
€01 5l aadge — BT 59aSBeS @ (1251 puad grlio 50 Jus b T I Suplas - TY
sl (F 53, Sl (F i gl (Y Kis s O
fmaz )0 Olid joaly pasns Canotl -Y'F
Sl (slo e (sladlanly 51 (55l (rals (¥ Silens s silen lulpd ) of plnil ColB (0
ST L anlie 3V pelanST Gl (F oy Slogzge (S 40 6551 3y (ol ja (7

el (§37 (5l il bl § 53 (6 b 90 ) Gbsbial § ] Gu s



S Pl 90 )] guiatiii G bt § vl e §32 (5o

9 axiuo 666A  (YYYQ) uS = (55 pacodoni) (5,350 5390 (5593 (390!

139000 G 3L Jobow pudly giuws 30 Syl 42 & 20 g ol JLES 0181 -TD

pely slapg Rl (Y peely slapg Ml O
e slagg oS (F et Sla0g a1 (T
Sz CRISPR-Cas g 3 ,80ec -Y5
s 25U ,» DNase (v Lo ygsesl 5 4o 31,8501 (Y
Lo s g 955 50 msSas jlya ky RNA (F OlaleaS pimens ;3 5Ly 0 (¥
S oo (159 b b oy &1 0in Juaie soiriiy byl EL COli 5 5i5Y 30 oo 3T cudlad plas XY
fogd g0 planil
$ 3 msSIS (Y S sS 5 (551l 5 s ()
St (o595 (F §jlpel i s (¥
ol plas 5 5L Jokoo 3 Fts slapaigp (A5 -TA
S5 g sjluaslon (Y Of Ok el ()
S5l 2Usgd el 4 S5 (F $A50 Jsho JSS Laie (T
C ] Canwy 4 3 oIS ko p )8 g5 5L LPS jLislu 5590 58 -¥4
Jst el S @ Slad S, Jlas! (¥ BO—F) wige b el 55505 50 Jlail ()
el S 9lE F 0 4 (635 50 (g8 8 i Jlail (F el el es @z anl BV Jlail (F
3o ds widuwd Quorum sensing J S codi pj slbcdld olai - Fe
a9 il (F pheden S5 5 (2lis5le ()
oSt il (F sge! JuS25 (¥
sl SEC 2l i prasmen s dansly L5 il ) (i (s 5| Syplas” —F)
I 8 o (¥ I8 o (0
VI ol 5 s (F I ol i (¥
Cogui oo Jlad bl pd plas jo d jlowus 9,5 aiuw E. cOli 5550 30 (9,580 JIAil 0 juniy jo - FY
3 O3STL s5len (Y o STl slea O
el See (F silsee (F
fow! Degron i jai 5,90 plas’ —FY
el 5l (¥ ol Ly ()
DNA « osigs bate ety 0 ool Jigs (F ol 0,55l Hellis 40 (pol> Iy (F
Cogu g0 yuoli ol &> 3l i ja Vibrio parahaemolyticus g 5SU s 5,8 swe)li g odad o)l s> 5551 ~FF
GsTse D5 5 opdeise pea (T ATP 5 585550 @i ()
9990 (35 9 oreise pely (F ATP 5 v )jssise pamly (7
BELO RO b 1 [ P PPUR-SUPIOUNPST P FESW | P VS ) [0 S S FOWOHT PR PR 7
13,9990yl it 59y pmansleg L (¥ 5,099,251 s pakrge uligagesl; ()
Sland j550 g emmleg )L (F By ple Ggdeel aluge (ligagaal (7

el (§37 (5l il bl § 53 (6 b 90 ) Gbsbial § ] Gu s



S Pl 90 )] guiatiii G bt § vl e §32 (5o

Y axio 666A  (YYYQ) uS = (55 pacodoni) (5,350 5390 (5593 (390!

Fams] AIAS 31 yRandil 5 glanad pisnans 39 obianad JUESH jo T oo 35T i —FF

S o aly i 1) op ailie sloud a5 GLEE g ()

S o ab il ) oo alis glaas & 2 )l> glad g (F

S g alp i | a8 polaisl Ojgod &5 (plid (ntigp (F

S g Jas polaisl ab a0 )5 b jiud glp o )l gLl i (F
13,18 (poulid (A az lanme 4y Y gl 1581l o mice F o by -FY

OMP C is ptass (¥ OMP F i plass (

OMP C cote oulass (F OMP F oz i (¥
faigus oo Jlad i plos Acid Tolerance U goww! Cwglic alyd 0 -FA

l: /I:\ s..a.a.: (\

H/K 5,550 5 G533 sloamay (¥
Gl Sl glan sy o)y s Feisn e (T
S| Sal (la iy e (F

5] (o0 Cowady laame plad 1 Iads (5551 B e (3) 1) 995 5l 9550 dallgu (5 kel Silem 0 lo s 5L -FA
Acidic, aerobic (Y Acidic, anoxic ()
Alkaline. microaerobic (¥ Alkaline. suboxic (v

1oyl yiaal dad plas 50 Jlad (slapansils slg jKae a2 g0 (LIS 1) (29,500 (S5 9w S SO pj S5 -0
(S A 55 0 ()

Y~

(39D B 35 o (¥

BI’_‘I DA (W) B 3% o (T
~ (3D A o3%a o (F

.
S A

Coul o0 Cowdty s yb plaS 51 o waildl Glas! jo Jloyigyuud slrdair sbdlame ogw jLi oy90 5550 ~0)
37 5l gmen (V 9595 1ed (\
a3 g o g ingann (F (9 gadgnd (¥
fouwl plas (Frankia) LSSl 5,550 0 35 s cudlad bi> panillc -8Y
Cannrg s 3 ()
OmelSgen S ades (Y
S o Silen o 1) Pl S dl il UG as Sudlad Lk (ol LTS (T
28 oo )18 5anST 6o JoSUge 51 500 Joko oLl sl JoSo5a 4o 3U3s 5 mepl (F
sl oo Rl T 50 9S8 pluS Wilsog) & OMSLE 5g, 5l g -OY

Slind g Ol s o515 (F lags =SL olaas (¥ Oy olyes (¥ BOD 5 (A
! plas 1 weilidl BT 15 10 a1 00iiS Jduwgad o iyl -OF

Erythrobacter (v Trichodesmium ()

Pelagibacter (¥ Prochlorococcus (v

el (§37 (5l il bl § 53 (6 b 90 ) Gbsbial § ] Gu s



S Pl 90 )] guiatiii G bt § vl e §32 (5o

A axivo 666A  (YYYQ) uS = (55 yaodond) s 350 8399 (5399 (3905

18,10 (5 ydion Conli (5 55k plas’ (Fuij S bz ) GOSLS (JFuijas 2 00
Jloeadl; slags 5L 5 2SIl (Y ouija) slas 2L g 2SlgeSie ()
ouiS Jiwgsd gl AL g pasileg,S (F (gl SEsIL Lo slas ;351 5 LadsS i (F
SoilS dianns yol (290358l (olge a2 adgi b ity B (walesbpll goanl Lo slawigw  -0F
TS (oo ool 3 ) (e
Sraie 3,58 5 S5 ol algs ()
ST Sl 53 S8 ol adgs (Y
iy 9l 5 558 (ol adgi (F
S adlge el 3 S0 58 pal g (F
oS (oo Wl ) (51 Y e 30 s L jlog,F plas cudlas Aulpdl OV
NH{ sy b plis 2 (slags =S (¥ e adgi b jsitie sla 8,1 O
Cudly 3y L SRB (slags 51, (F NYO adgi b plis j2oo (slags 25k (F
faiiws 4> (Microbial Guild) o9,500 sbaiw, b Bewe -0A
wlia 1o phsST )0 Sl slapenilSly Sn Glisis (sla pix 5l (slasgozas ()
yls STl Jpaze adgs )0 b g | yges jlosliiul )3 a5 o)y Sice (Y
P & S (i gSLST DL e lS g S ilisns slaaiS )l (slasgocme (T
Al Slean slaacawdl a5 calie laolling ;) 10 paaild g s 1e8 K slads g | Slasgams (F
CaiS g0 Lin! (g 3LaSly 33 1) ol 2 s g Sl plaS g Cansl 530 pladl laS (S 31y 1300 B> (gl - B4
Slalgs 305 Lo slag 251 - S 4545 5 35055 ()
5558 BarsS a1 (slas 2L - S g 359,558 (Y
Sl 55 Lot slagg iSh - S 53,5 QB2 5 (573,565 (7
L ogkowlinnl (gaml - ST duannl 2ol (F
LW PV VCPLPWOE L T DV PV PPRCIPRRRR P FRCU, JP TICPIN [E P RS

biostimulation (v bioaugmentation (\
biodeterioration (¥ composting (v
3,10 (poaldld (i pladga JoSld £9) )0 Jolge plas 7Y
c-di-GMP (¥ cAMP (v PPGPP (v AHL

hlpd 5l Suplas ;3 wiload asle Gy Jodd Glitin gal i poady 5l &5 (oasb Ol 5 (o w30 -FY
il 3y el 323
S5 by Sy S Llyd 0 ()
s 25U ks o)l sjlsa e Llps s (Y
lazg B g o 251 Loy (sjlen Lal)l o (¥
Lo yass 5 lags S lagi (sjlem o 9 len Jalpd o (F
fasas oo culaa 1) Fe(Il) olust. 25 pH kul,d )0 o0l 45 5 0 Jlad 9,500 Jelae 5l Suplas -FY
Thermoplasma (v Gallionella ¢\
Ferroplasma (¥ Sulfolobus (v

el (§37 (5l il bl § 53 (6 b 90 ) Gbsbial § ] Gu s



S Pl 90 )] guiatiii G bt § vl e §32 (5o

4 axiwo 666A  (YYYR) uS = (35 yorodoud) (s 35 399 (5399 (1303

1 Al Ca 3 (gilie s )T 85l ilgi oo 05 0)lge der —FF
xS oo adyi Gl JHy g COp Gy 51 ()
w503 5L M 31 4 L jailin wodlad plovil (gl (Y
S o oyt ATP 3 gl oz slooa 0y 008 51 Losins (F
S5 a3l (55,95 1555l pmab (a9 i3S a0 511, Fe¥ (F
)10 bl 9 g5k 4 (5ilah o 9 dmy bl o (Silage) ddgle M -F0
adgle 3luin o g (b 5 Hoho (oo8 jl as 5a) 565 9 5ob; adgs ()
sle lae )l I g $l9a 0 Sl AL dawgs (S d520 (Y
adgle (105 Jeaeas 5 Sijgnal slagg Sl bangi aily 0 yamiy ijz slaal adg (F
Sl sl fals g ojgilin lo 5] ) () S g g (F
! JUAS1 5 y90 (3N 9 42 o yhanail i o (3 j9ioT (TS JUIS 50y 35 10 ) E. coli dam”™ g oSb0 S5 5 -FF
Dy oo T j90 p2lpe 5B DNA Had sl ()
A28l gai 3! F g R (slavandl (s5luazilen (¥
93 g0 plal pgjses,S DNA (gjluasilas (¥
g ge ol Glaj JyuS gas G5 pgjses,S DNA gjluaslen (F
fligd oo 3 S 51 SpIaS canws (20,0 (ps 5T g wlep ppp il aiile JluS ' PV
(Nonsense Mutation) xs o a4 ()
(Missense Mutation) s, s 2g> (Y
(Silent Mutation) _igels ig> (¥
(Frameshift Mutation) wg>)l> 0 a5 iy (F
P WS (o0 odliil 15 9)lg0 (olad )0 Selgan o g jl s L -FA
Oamle giuil 5 (Y Crisper Cas9 ()
OaSn! 4 g5 cls Gl (F sad 4285 DNA (s (7
£93909)5 Jol (g3lunilen gly p3¥ pleo) ally ladids Fo (Swij a3 2 ol)l Wl ilaie jeba E. coli 5 x5L -#4
2= rgline (Aolgd b (8 pIAE e S5 5 0 alSin Lol (YO Jglas g (Folal sl 3 loj « Fo!
sl ) Jado plaS @ (35 (o ) 05035 (00 O j900 4R30 Y0 390> 30 (Jola pamdli 10 55 (o0
ol e e g poj909,5 (sjluaslen o laj 2l ()
p3igeasS S5, p AT gjluasles sla JICs sl (Y
o S e 3 gl g2y Lo 4 b JsSgey Sla jiis 4 2eS LI (T
e bz 3 jle fos 5390 s 3 o 4 (gjluaslas s p 131 (F
] @IS (53,5 (gl (5o 55559 (lgae & Lbonandly b duns Lo )0 Sy (purdigen )0 W3lEgs p25 pidy Conenl -V

b 55b pgiennsS 3l Jates (g jluazilen (Y Ol pei) J310 4 99 5 pos ()

a9 25T 8 55 5253 Sl 09,5 gl (F saste S¥sgama slopil I e il (7
iyl JUl calils op 459595 slygjg (il y o of g oo al 8 (b pj slo 5 5L 5SS plas 0 V)

Brucella abortus (Y Streptococcus hirae (\

E. coli (¥ Pseuodomonas putida (v

el (§37 (5l il bl § 53 (6 b 90 ) Gbsbial § ] Gu s



S Pl 90 )] guiatiii G bt § vl e §32 (5o

Vo aoniis 666A  (YYYR) uS = (55 yaiodani) s 553 6390 5999 (39051

Fogu oo Wl o 35T plus (translation attenuation) as> 5 ;0 Gumdi alyd )0 VY
Sl ls wle o jhasly e JSaaal I ()
O gy Hea> 3 lewsSUS il (Y
S5l IS a3 el g Joul JSial J57 (Y
Ol gt OLE 50 PSS Ll (F
Caigd oo JET aigfa DNA jluaiilen wus slo)gs (saslai ud) slej jo VY
Sileasilan ol ja0 foST jl e alol®L (Y oad a5l o 424 eadloe LSS 5l s ()
Siloailan gl )99 £9,0 5l Ly alal (T 0ald aialo daer 428 Gaadlis JoaS 1 (LS (Y
€31 i (5 jlaiilen aails 1y (5555 pg)geg S Al 93 (30,5l )0 a3l plas V¥

Rec A (¥ FEN1/Rad2 (r IV 555059 (Y I 5l es3ls95 ()
00y 0 plonil (cmugig) (0)09) 4aile b J 508« 9i9) palild s plas 0 -V

Tigwga (1 s ()

8l 0 sedals slapsig s (F s g1 (F

Fow! G 30 F asonsdls 3,90 j0 ales plas -VYF
D950 Ol (liee )0 @2l jgboas ()
ol 3z 0 pls g, 4 625 gp0 B asdly S5 (Y
il ool plool (5L pyaes,S L) &5 998 Jinie Wl e o B sedly (F
Lol Jas glazd; 45 DNA 52 4 05,5 4 oazns 6,250 51 F aadly, Jlazi (F
§0 38 o0 O 900 el plaS lojea JUiil (Plasmid mobilization) sy & 20 wllyd 50 -YY
A0 9555200 Sendly L 9225 92l dandly ()
3625 2018 ranidl b ol yad goE gl b S ety (¥
525 3205 ey b ol 925 52ulS 8 55 anedly (T
23S, b 32,8 2ilS 8 panily g0 (F
ki s JalSS g 5 1305 5bemt (5551 drgus s 45 9830 LS 05 sURaleiT 31 Sy plaS gl ~VA

il o0y (g yhiten (S
DNA (jsolss youn (Y Sinsbiga; ()
s slem slap; Samgp (F ey Jol b g (¥

sl p1aS i (655 pg 9095 (silwailen g9, 50 DnaC g DnaB oy a5 -VA
;elses :DnaC ;s :-DnaB (v ;8Ls :DnaC .;ls :DnaB (\
;& :DnaC .l :DnaB (¥ slse :DnaC .las , :DnaB (¥

sl G 33 (i pomas| (s g3 g Loyl gl i b ally 3 325 3590 plas” A
iyl aulie o3lasl g0 4 ()
st gl 3 25 350 0 ptel Slallef (Y
Ayl gl ojlail g o g s Kl S8 4 Cueglas glay) Jel> 3 el gla g (T
B S D38 g LS g i 4 Caglia slayy Jol o] gl 5 (F

el (§37 (5l il bl § 53 (6 b 90 ) Gbsbial § ] Gu s



S Pl 90 )] guiatiii G bt § vl e §32 (5o

\oamiio 666A  (YYYR) uS = (35 yorodoud) (s 35 399 (5399 (1303

ol o 390 plAS (g0 (oS y g a3 50 —A)

DNA (o JsSgs o s5al5an 3925 (¥ )5 DNA 3 6l I jsa> ()

DNA (sl J5Ssa ior (s5als0n 392y pas (F Sl Jsbo pgis )0 o5 I jea (T
) 3550 IS (g3l Wl ol s oS gl FT sl ol aniis gl HFR x F7 gla gl Gulojl )5 -AY

HFR Jsho ;5 (S ) onglin 05 3 F7 Jahs )0 jlacusms VL 05 00 ()

F~ s glp 6,50 s HFR Jslo anis (1 (o6 1 Sgm il cunglian 5Le 5o (Y

F™ aets slp %0 s HFR Jslo s (slp (S5 oS5 S )ke 50 (¥

7 Jsko 3 (Sismm! caglae 05 s HFR Jolo ) jlacugsVISL 0 j5a (F
Sl MISY U 5935 dains 390 plas’ —AY

Sty g ) ish o) 4w sl SSRNA(+) (1

0 ALY PO R YY) ) 0k sgl> SSDNA(+) (¥

K.J,H.G,F.E,D.C.B,A",A _; 5L s> SSDNA(+) (v

0uiiS 5 Slhgead () 5 ey s Sk Esk 0 4w ssl> SSRNA(H) (F
WPy IS £l 50 aidly cnl g 4 )T )18 o) IS JUS )0 S gai U puig 45 (P Omt sl MY 5 50 -AF

IO U R

(PCR) ;1 (oY &5 (¥ (Phage typing) 56 saucws & 53 ()

(Southern blotting) oL ¢y 0l F o5 (F (Phage display) 36 sl ¥ o5 (¥
fouin g0 l) TAP JUK a5 WS o0 oS Slig (oo o 1 5153 (613 cwg g o0lails plas —AD

o g Laghuly (F s g S (F o g ol (¥ o3 g o ()
34y whilgens 13V 9l (g pg b bLi)l 0 pjo)lse acn —AF

Sl Phe A 5 ade s o5 cul colibel oyl (golazs! ey s ()

ol 0y LSS5 it a My b ans) O RNA wakad i 5l g g 0ol i (F

P e S S pile (g 5 (aBsnstlS 5 Slag sl bl g s o (7

Sy e ol Jly> 5 Plail Glatge plo g e 4 A o o (T i s (F
S g0 iy Ak S g il T (sla Jokaw STHIV @ 00901 (glo Jokuo )18 33 (padig  plas’ —AY

Vpr (¥ Rev (v Nef (v Tat (\
3 Wl (ol 5 B g g 4ed 3O (Lime 4 g g JUS! pes —AA

anas (F g 9lsyss (¥ sl (¥ e gk (1
Il il Bard w9 ol g pg plaS dade p gl STy -AR

Slé oAbl Al (¥ Sl o Al - 15lalas] ()

S o = gl (F Ogs = Ol e abl (7
fai o1y ol ole sl ol ol ! oUlgi ;5 slo wepgplas -4

B, —HPV (¥ CMV-B,, ¢\

HPV - HHV; (f CMV - HPV (v

el (§37 (5l il bl § 53 (6 b 90 ) Gbsbial § ] Gu s



S Pl 90 )] guiatiii G bt § vl e §32 (5o

WY axio 666A  (YYYR) uS = (55 yaiodani) s 5555 6590 699,9 (3305

(09 g0 ploxil iy IS Awgas HBY gy jon 0T pulid  -9)
Pre — core protein (Y HBX
core protein (¥ terminal protien (¥

¢l )ﬁ._’_‘”&‘-!)!j S5 p‘..\s HIV ) -4y

MRNA aalas S (Y gy S (A

tRNA addas S (F DNA adai S (7
CS o )l 1y o5 HIV 05y p plas -AY

Nef (f Vif (v Rev (v Vpu
s i)l Sl (wgSan (Lo 55 i3 e s3> @ 395 piliishe S (35 el gl g s pg der -AF

HTLV (¥ HDV (r HCV (v HBV ¢
S oo Sgp Ol 0wy § yopd Sgii¥lg o8 Uik @ By ) gz plaS -0

JolS e (¥ STy (Y S ke (Y S5 e ()
Caimass Joboo 3 38 ylojon Lakad g g 98 IaS il b5l b U515 by oll -85

S s g A e (Y HDV s HBV

POX ; AV (f la g 9550 g AAV (¥
s ol (5T E o ) G g de 50 ey g I 31 )T puenile Y

EBV (¢ HIV (¢ FMDV (v Rhinovirus (\
fouwl il 2 EBY oui p8 35 s JoSao jl SGplas -4A

CBY) (¥ CDVA/CDV\b ()

CDyA/CDYAc (f CDys (v
fal pIaS (padlly 33 (g g S il ol Jole (o yauls A%

Sapovirus (¥ Norovirus (¥ Rotavirus (v Astrovirus ()

fils gyl 7 uiles LB )0 W g g Leglaly plas Ve
V) o asile Jas o5 (Y VP o asile las o5 ()
VP aiile jlas  (F VY oS asils jas s (Y

el (§37 (5l il bl § 53 (6 b 90 ) Gbsbial § ] Gu s



