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Abstract

Tuberculosis is a mycobacterial infectious disease caused by Mycobacierium
tuberculosis. This discase kills approximately 1.9 million people around the globe and
another 1.9 billion are latently infected with this bacterium. Tuberculosis has been
exacerbated by HIV epidemic and the emergence of multidrug-resistant tuberculosis
(MDR-TB). Many efforts have been taken for fighting against this disease, including
the development of new antituberculous drugs that could be effective against both
MDR-TB and latent TB, and also shorten the time of treatment. One strategy for
developing new drugs is searching for the potential targets, which are essential for cell
survival and pathogenesis. The regulatory system, like toxin-antitoxin (TA) module,
has been investigated In many organisms, and shown to be important for bacteria,
especially in the presence of stresses. Interfere the function of this system should
impair the bacterial growth. In M. ruberculosis, several TA modules have been
identified with unknown function. The re/BE genes, one of the TA modules,
comprised the re/E coded for a toxin and relB coded for anti-toxin. This special
project aims to clone the re/BE genes by amplifying the M, suberculosis HYTRV relE
and relBE by polymerase chain reaction (PCR). The amplified products were then
subcloned into the plasmid pDrive (Qiagen). It was found that pDrive-re/E and
pDrive-re/BE were the recombinant plasmids of pDrive and the PCR products of relf
and refBE, respectively. Their sequences were correct and contained the designed
recognition sites of restriction enzymes. Subsequently, the relE and relBE were
isolated and subcloned to plasmid pMV261 for expression in M. tuberculosis.
However, this step was unsuccessful; the recombinant plasmid pMV261-re/E and
pMV261-relB E could not be constructed.
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azlnlatifsudumanaad@erfiSennlnay (clone) Fqlnauniidundesnisegluwaia-
3

= & =t oA . a A L. a
Uevedlnawiiu  Senlnaustiaiin positive clone RLAYNUYIY positive clone aon 1Udn

¥ = o ¥ oA w 1
ll’]ﬂi.l’ltlﬂl“lv‘iW\If.lﬁ?\lﬂﬂ‘].]ﬂ']"lﬂﬂﬂ&ﬂ'liHﬂﬂﬂuﬂ\‘lﬂﬂﬂ

Foreign DNA
\ egion of interest
H FeoR1
EcoEl X
Ecnml

EcoRI
- D . —_—
\ N

Hybridization
+DNAligase

DNA intwy 4
Bacteria
i "

: Bocterial
ESs\ chromosome

31 2.1 wdn1sM3cloning

11 : hep :/femployees.csbsju.edu/hjakubowski/classes/ch331/dna/plasmid. gif

& a
2.3.3 mMansuaneIuNTY (transformation) (8471, 2546)
P @ . o o d Y ' ¢
MINTIMANDTUNTY  (transformation) Li‘lumﬁmmamaawwamm‘lﬂqwamm
Aa 4 d ] [ o = d 3/ Y o =
nuANFeNlY competent cell (animusosodfuuasihaduwotiaad 1d) uazifumaiin
ﬂy o o g/ 5/ a -~ T = FY) = ' ¥
wugmdmivldoududuginnssy  wu msTaowdu  msafwamaiialnd  Audu
PITIATEL competent cell 819T133MIuANATIRUTA uAd UM INTIUEWOTY competent cell
3/ o 3 = o a =} Y | 9 bl o by o ada A 1
frwvarelanusidnuaus imloududelfian lossuinilfiaduuaiiSelivnsing  uay
o 1 « o @ o o
l#nm3ou (heat shock) nszdulinmaiiadhgmelumaduuafife dmivnnmeiflaidu
wiviglums Tnandudulngiinlszneudredudueml§ine uastunafraueadudyngd
W o A q o o eten o
yaueu lvdiudiniuan lngma ieldlumsuennituaneduuuus (tansformant) RUBEWE

o Sl Yw o
ﬁ'lUNfTiJE]ﬂﬂ‘il"lﬂT]‘j'meﬂﬂﬁmmuﬂﬂllﬂiﬂlﬂW']SL’JﬂmE]‘i
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2.3.4 madawadidalasidisde (Gel electrophoresis) (WI41%, 2541)

ny i = o P o 5 - = a o
ﬂ'li@liQi]ﬁ'lﬁju’lﬂ‘llﬂﬂ‘lmﬁ?‘l«lﬂl'ﬁ]ulﬁmﬁﬂﬂlm‘iﬂﬂunﬂmﬂ'iﬂﬂﬂiﬂﬂmﬂuﬂmﬁﬂmﬂ-

ar

= 3 a -1 o =) 4 |
Tas g duaswisnfomidaanue idudunswdnhnsuSeufsumamiounny
v

aod 4 o ad = & doiq ¥ ¥ oo
AdmeRns wvuIauduueaddn las I de TaenalUnmaesfldisniiuvuanddaiu
g a g ol 18 9 Ay ¥ 3 .

nNaFuFIAdUENasauNINeg I IANYIan lAsauInmosgnumu(recombinant
i ° ar 1 S d P 1 o
vector) AURWUUIAVDINNNDI N 1T HIomMsdad uvesRwefieglunnmaignnauoen
] 3/ o g ¥ = a d =) ad
neulaglHou lmidaszud B anauavosaldwnnmaidnoznm saeasidalans Tes-
= o - P 1
Foud UL UeIRDUONIATFIU (DNA marker) FINTILUVUIANIABULED
o - d oy - ay [ o o I
nanmIvesdidalas s Ae mIuonFudiuvesdLuemuauiauazglinlay

Mnszuelih  AdweiTassedrailszneudongoamlniIfszgay  loaglu

Q

] ¥ ¥ ¥ ¥ 1
auw Mihezgusanfeu Idwdnldiefoufinindrauliginm  wiuwadl¥lunsien
o = ) )
Adwedi 2 ¥ila Ao oxm s (agarose) uazTwdoznTmlud (polyacrylamide) maidanld
- 2 4 Vo o = a '
wayiialaiuinegfivvuavesdiduenidesmsusn msasndevdsRduefiivum 200 4

a ' = o & <
werds 30 Alawa  wieudaTuwananndt 200 AlamaduiinlilaslfezmTsafinnm

=

Wiududan du wu ezmlsawaniudududevar 0.8 MHusnnsndandsnfitluia Tuana
qaaudia 50,000 Alaaadu dmiuindezaiar ludnanl¥dmiuunddupvuindind 500
' = od o sk ¢ A s ] @ & @ g
e avuwenl¥insgdasilTuw 01 8 1 lulasnfy  msldezmTsamaindily
] ¥
UHI51  (horizontal gel electrophoresis)  InvmzH Indezaim ludivavzdoainluuuqds

) \ @ o w Aa ' A A L ag o

(vertical gel electrophoresis) ’ﬂwumﬂiumuwams:Uzmamimaaumﬂwumﬂma o
r = o ET T = 3/ 1 & FY Qy A d = L] 1

mmﬂgﬂﬁwummaum uazmmwmummmﬂh HGRERL] ﬂ'l‘lﬂlﬂlﬂﬂif]ﬂﬁ]ﬂ']ﬂiﬂi]ﬂ$ﬂ']ﬂ

[ r ad A = o z =
Anaensena ldnnnadueniviads  dusaldadwevinadnndounilylalna &

! 1

o 1 1 =1 o 4 i s P
uefitigysavadiusunfio (supercoiled DNA) Fnuzindeuiiniunalddniidduiagyiig

QP
1

A A = d = o 3 ad = 4 ey
DU TOIRNHIND ﬂlaulﬂﬂﬁ1ﬂlﬂﬂﬂ'3lﬂulﬁu llﬂgﬂlﬂumﬂa'lﬂlﬂﬂﬂjlﬂuqq Danuyaly

~ 1 1

LY ¥ o o : 1 1 Sa
dudugen  eslivesiumeluilonadoshlddduenaoudu ldsnimaiiianmuidudu

¢ o o4 o = ) =

A1 wdwnfuendoweeenuuiuuevuuezmisalasldmeaiinwaddn Tas TisFauds

a d 1 3/ ¥ = 4 o . 3 =

AunmegizgrdourueniAen TusluA  (ethidium bromide) Taseadveuni@euTus-
o = 4 O a 1 @ ! '

Tudilues Tsmndnuan lessufimmsadududiduenisg  Taodhldunsndssningue

= @ o o =

ndouiu  udrezlvigoosmaudmelfuasdandillonn  msfoudrefidonlnslud

o = o

a A ] o o 4
asoaaevaldueRin e 18 dvivaduetazoiBuoma@smuiso

: a e Pow ' P =] '
Tégensamdilledoudoeidonlusluduiy  udselinnu laifosniaduonieng

3
=4 g =5

= o a A 1 o 4 g & o
HONDINHINAToUAIIUOBUADUY 11U D2ATAUDDITUY (acridine orange) W3D IWSHAITU

a = i q 1 o
(proflavin) Tuilvyruldtimsl¥adanntanudusuanedesnhidonluofa vy waamd



11

gili2.2 ginsallumsnineaddalnsivisda

I : http://faculty.uca.edu/~march/biol/DNA_GMO/gelelectrol.htm

2.3.5 muRusoua@wed el fnsengniaTnametsa (Polymerase chain reaction)
(http://www.school.net.th/library/snetd/genetics/per.htm)
Polymerase chain reaction H3a (PCR) AumaiiadmiumulSnaddue Tavedy
o & o r ad ' ad
W&NN1s DNA Replication Fuflumsdunsizdawddwemulninndidueduuunlunasa
o 3 Yo o [ cg o 3 ] - élvw cg A =
nanosneluszeznmduduuas ladidwemolnimaiuilud s meallaiiwanvudell
W.A. 2528 1A® Kary Mullis LAZANSUHUTEN Cetus Corporation §AIAUYDINALA PCR Ao
2 = = a3 3 =1 n’: ] 3 3 LY
ansautTnufdwe ldogunmzinz e Taslituasumshiaudossiaz 19nades
1Y ]
Saflagiiutimada per TSumsdiudlyuwagimunlunaien Susunseialasumseensy

[

] ¥
Muma lulathddyundenudniendiluana awnsoi T 19ss Tumi TAvamy

a,

QUITIMer luonauarRugITINTsy i MINNUTNIBEY (gene cloning) NYTIATIZY

5,

SIRUITVDIBU (gene sequencing) MIA5NADUBAAAM (DNA probe) LazmMTIvulssyna

11 MIANEINTUAADDNUDIBUIIN MRNA MIA519BUNAWWT (in vitro mutagenesis) N3

4 ' w o

[ =1 ' . - )
TN IINAIBWUTULHYY (point mutations and deletions) Wludu
o & o s & ' ad 4 $ud <
‘Hﬂﬂﬂ'l'iwuj'lucluﬂ'l'iﬁﬂm‘i13?1?11@1.!!@?11811’11!‘i]']ﬂﬂ"]f]ﬂmulﬂ'ﬂ!: HAULYUHUIEY
3 o 4 gy Y a a o = a v
Arwen el DNA polymerase Faldfuagililumsannanfowe unzmsfnuiinnes

o o 1 ar oy 3 n 9 o g/ o )
SFuA ua PCR munadunsizriaowe Wasnas 2 aewiondu Taold lwsiues (primen)

¥ ] r
1 g Uiisen PCR § 3 dumeu uaznyudsuaniiosduld seldanizivuzauvownns
¥

Juneu 517 2.3

e €

Qs J

= 1 . ] g A d 3 a o )
YULUTD 13801 denatuation L’]Jufﬂ‘iLlEJﬂﬁ']fJﬂlﬂuLﬂﬂlﬂuﬂuuﬂﬂi}'lﬂﬂﬂ'mﬂLﬂuifﬁlﬂ

£

Thdudwae Taeldeumniiqe 92-95 ssmwaiBoa



=

3 a = T . o 3 el Y] 'l P A o
Yuiaed 159071 anncaling Wuduasuneagungiownzsaln lnswesyauilu@du-
At o =

.3 3/ - = oo [ w o
wmedu (lszneudeidngle tnddwau 1420 we dlddumdugeudvdisueidly

g =

I o A = 1 =)
EF‘SIJNL!.‘]_I‘]_I‘i]‘]Jﬂﬂ‘I.J “]J’»‘mﬂﬂ.lll%ﬂmﬁﬂﬂﬂu"lﬂﬂ 37-60 93A B ALYOT

9 3 U
& ]
@ A =

¥ 3 [ 1 @ L
uh 3 (380 extension iuduaoumsdunsizvadweselmilasdunsizridenn
1 L4 9 =2 g &y 3 o o
danlate 5 vedlwswed mudeysudduweddudunuudez e Tasardunisiiauass
a 4 & o 2] ¢ =
o lmiAdueTnawese (DNA polymerase) Auoulmificusomanldaiiqeaiigungd
L= a =t % 1
72-75 esmuaraiBud won laiAdue Tndwesaldnisezamuonddeglanieldaniizues
. -
ﬂg]ﬂﬁmﬁaaﬂmmumuﬂﬂu
andumoud 1-3 Fufududruou 1 seu (one cycle) 12 Tinandafumidueavgidl
¥
adunmdugeuidsueiiuduuituduaewih defal¥ifalgitegnsaniu
fi 1 843 myudoullBanaen souszmulSinedidueifinnme dsznalfise 20

= = d 1 1 '
sou muisamylsnaasfdue luldleend1 100,000 @1

Ui 2.3 ndbmsvesl §hsurgniaTndmiersa (Polymerase Chain Reaction)

A ; http://fig.cox.miami.edu/~cmallery/150/gene/c7.20.7.per.jpg
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2.3.6 DNA sequencing

MIAATEHARUILEYeABWE  (DNA sequencing)  IHUAMIATIINIANTISBId 1AL
vosind o Indvesduiduoidomsinu dhumadinianniulay walter Gilbert uaz
Fred Sanger (3Uft 2.4) une&3useiaTuwatluil aa 1980 FEarsde VIS
AoeMINI U ILaF019dI9INMT  cloning  nievnABwehmneiiduns s i
$umlaumniia pcr IHnaiinadionduniziaduelasmsusnddwedhwmanaldidu
medey Idmmadfudansiauyeueules DNA polymersse lunatsfifinsdaunsgd
mﬂ“lﬁﬁﬁuﬂuuuaﬂﬁuﬁ’umﬂﬁmmu S1A09INTHIANMHINBY G (VX guanine) Apaldans
fuf 6 e delimsdunseiaiueluidonn pifamInyaFunIEn
Ay 6 vewng wislumeRidue  luudazdiTonmsdunneiuaongait 6
Suriausniie G Aumiad 2 wiedumeang i vl 1gmoTed IniindTe Indvuna
ﬁsuUnﬁﬂﬁ’uLLt’huﬁi’imzﬁqﬂﬁﬁnmﬂﬂmm G Sawmsngduniwes G niamalanmsm

= oo =y a a 3 oy e ) o A ]
wadidnlasTWisda  washmsfudsl§aseduuadidung (A, T uey ©) A1 B 1uHAYDS

14
@ Q af

UfA5e 4 il (voe A, T, G uaz ) TaodEmssmmuusrdvduivlaitlunsuendrduves

= o
wansennd o navesiBued e

Primer for
raplication

Gitahd 1o ba sequencad

Prepare lour reaction mixdures;
include in each a different
reptication-siopping nutieotide

Repbeation produgls by
producis of gel elecirophoresis
"C” reacian

Rand sagencs as
complemant of bands
containing labeted sirends

31N 2.4 madinves Sanger Tuminsredrdviwava TG

A http://www.bioteach.ubc.ca/Bioinformatics/GenomeProjects
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a A o ooy 4 o o o 4 L3
fgiufinTeadednludd (GUn 2.5 asndwuwavesdiBueduiluilsy Teniun

dissonldanisenduundy  Tanugndsaninndl uazewisesudrauwd ldnsud

¥
NIHUA
§ s 5 — 5 e i i
¥ & ¥ L3 ¥ i 4 F
Bt i ads A s e ORLR i TRA e
SATE JGTF P OTCF, o3P W8 F, JATF, ¢TEF, JOTP P JOTE WILF oGTH AATE OB TH, TGP JGIF
PEUTR FETF AT ST
[ il e R it §—Crp
[ — ——oni fre [ ol
o i e o—un
A G T C

i |

l Eleerapharasts

n I
D) s 2
]
et T 9
S
i
A
'-Gf
CRtaCIDT et el A,
" N
- T
_—_—
TComputer gy ~—

U7 2.5 ninmsmddvwalaelfinTesmaiuiweadnlulif (Automated sequencing)

IR http://genome4.cpme.columbia.edu/dna_chem.html



a
Unn3i

[+] =3

ad = U
IEMIAUVHUNITIVDE

ﬁ o = ¢
3.1 17 0auNIe
3.1,1 Mycobactorivm tbercuwlosis
o a
3.1.2 Escherichia coli 08RG DHSOL (supEdd DNiacU169 (Q80/acZAMI1S) hsdr17

recAl endAl gyrd96 thi-1 reld]

3.2 Wanmila
3.2.1 pDrive Cloning Vector (Qiagen, Germany) (R1AHUIN 1)

3.2.2 pMVZ61(MARUTIN 2)

3.3 a19tadl
a4 4
3.3.1 :ainaaease
3.3.1.1 Middlebrook medium (MARHUIN 3)
3.3.1.2 Luria-Bertani medium (LB) (DANUIN 4)

3.3.1.3 SOB medium (Tryptone , yeast extract, NaCl)

3.3.2 gy

3.3.2.1 NU958%Y (kanamycin)

3.3.3 1oulwal
3.3.3.1 1o Japad Tag adue Tnameosa (Tag DNA polymerase) (Promega,
USA)
3.3.3.2 101 lanidAs WL BanHi (Promega, USA)
3.3.3.3 oy lwiRad wwng Clal (Promega, USA)
3.3.3.4 U lwidas Wis Xba {Promega, USA)

3.3.3.5 U lsldad i EcoRT (Promega, USA)

3.3.4 ABweINAIFIU

aod s o 3 da o
3.3.4.1 Abwawmspiurhauauiat () Adadloeu Taddad wwe Hadin
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(VWA 564, 2,027,2,322, 4,361, 6,557, 9,416, 23,130 ALU) (Promega,
USA)
3.3.4.2 AOUDWIATIIU 100 AU (VA 100, 200, 300, 400, 500, 517, 600,

700 800, 900, 1000, 1200, 1517 ﬁiﬂ]ﬁ) {(Promega, USA)

= s ¢ o w A =
3.3.5 IS NS MI VAN RO W
~ PoY) . . . - o
3.3.5.1 lmdsuTamdatama (Sodium dodecyl sulfate; SDS) 10 1lo7iai1ia
¥
ORI P HERN GG
1352 Tirled Tris-EDTA Wo® 8.0 (Tris-HC 50 Had luad, EDTA 5
Haa Tuad)
3.3.5.3 TmRouneBian (Sodium acetate) 3 1uals Wiow 5.2

a

s d oad
3.3.5.4 10N 99 1Jaserun Miutn
dd dad w

3.3.5.5 OWU0a 70 nladisua fiuda

3.3.5.6 02154 (Agarose)

3.3.5.7 Umes TBE 10 i1 (Tris-HC1 0.89 Tuand, Boric acid 0.89 Tua1s,
EDTA 0.02 Tuas)

33.5.8 NAwDIea 86 111U (86% glycerol)

3359 Lilﬂﬁﬂ'l‘; {Gel star) ( Cambrix Bio Science Rockland, USA)

3.3.5.10 Ad8n AE D (Tracking dye) (MANUIN )

33.5.11 @1sazmeh | (Msazatonglad 50 fafTuats, Tris-HCL 25 0ad Tu-

o = o

a13, EDTA 10 Had Tuad)

3.35.12 d15azaei 2 (NaOH 0.2 fiad uas, SDs 1 ofiaug)

3.3.5.13 @15a8m0# 3 (CH,COOK § iiad luas, glacial acetic acid)

3.3.5.14 Tiesunaonnnelsd (CaCl, buffer) (Tris-HCI 10 fadlums,

-oa o

CaCl, 50 Had Iuad)

3.3.5.151led RE1 (KCl 10 fiadTua1d, Macl, 50 dadiTuard, KOAe 30
fiad Tuans, cacl, 10 Tad Tuand)

1.3.5.16 Tlad RF2 (MOPs 10 TadTua1i, KCt 1o iiadTuas, Cacl, 75iad
Tuand)

3.3.5.17 X-gal (5-Bmmo-4-chloro-lndoLy1-B-D—Galactopyranosidc) {Promega,
USA)

3.3.5181PTG (Isopropyl-B-D-Thiogalactopyranosidc) (Promega,USA)



¢ U
HAYOIYANAN NITVONMAIMIANTZ 17

3.3.5.19 Aeandilind land lasvamma (dNTPs) 10 fiad Tuans
3.3.5.20 o Ta Ty (lysozyme)

3.3.6 yanaaey (kit )
3.3.6.1 A QIA quick gel extraction {Qiagen, Germany)

3362 99 Qiaprepiﬂ spin miniprep {Qiagen, Germany)

3.3.7 qnsal
A L} 4 . = 1
3.3.7.1 Hﬂauwu% {(Autoclave} UsHN Tomy 3H autoclave-325 Uszind
il
A

33.7.2 IATBIMYINTLS (centrifuge) UM Hermle-Labortech 11 Z383K
Uszmeoasuil

3373 Lﬂéﬂ-&ﬂgum%ﬂ-i {centrifuge) 15HW Labnet ';:u spectrafuge szing
wosuil

3374 ﬁi’ﬁdjﬂl‘fﬁ] (Larmina flow) USHY International Scientific Supply ‘3:14
HS123 Ysymeing

3.3.7.3 Lﬂéadwﬁnﬁ‘l‘i {Vortex) 134N Scientific Industries 'g'u Genie 2
Uszmperisgaiam

33.7.6 Lﬂémﬁlﬂngﬂﬂt“ﬁﬂ {Incubator shaker) 1581 New Brunswick Scientific
1 Tnnova 4,000 UszmeAan3gomInT

3.3.7.7 ﬁﬂmﬁrﬂwﬁa {Incubator) 1599 Scientific Promotion ';I'“LJ Binder contrel
szmadilu

3378 yagunsaluonasiugnssudao Wiy (Blecrophoresis  equipments)
15U Pharmacia Biotech q:u GNA 100 3zmaalnu

33,79 AN eiuayaiogUeynilsama  (Documentation gel  analysis)
UTHN Syngene JU Bts-20.M Uszmeiuosnil

3.3.7.10unasfuia i (Power supply) UTHN Amersham Pharmacia Biotech
11 EPS 301 Uszmea ey

337,11 1930900 UQHYINADANARDINIAEN  (Thermoblock) 15
Biosan 3:1; TDB-120 Thermostat 1J3zmmeaiuil

13.7.123093AniunTad (pH meter) USEM Denver Instrument §u
205 UszimaanSganian

3.3.7.13 10509107 (Glasswares)

67292



3.4 IBEMINANLT
¥ & ]
1.4.1 Msziieuye Mpycobacterium tuberculosis
a ; 4 :JJ .
MIMTIWIZIaeUss Mycobacterium tuberculosis UHATIHITLAUY Middlebrook

=) =

: o VoA 3| a 4
v lluuigavgil 37 esmaadee Wunan 3-4 dlav
3.4.2 M3A0A crude DNA DINYD Mycobacterium tuberculosis
o 4 d v A . . w o
MMIAUNIUYATVOUTD Mycobacterium mberculosis | U Tutiived TE
- = LA ¥ o = = g = “ o &
200 luTasaas sndui ludufigunaii 95 sammaded Wunat 15 i vmiuvimsily

4 a & 4 o aay a g A4 . .
MAvadnnTInila Ml 1de 1502810 crude DNA ALDUDY0 33D Mycobacterivin tuberculosis

¢
3.4.3 Myoenuuy wieIueItiv relE waz 8U relBE
= o v a _a @ & i ) w ¥
Anwdrduiiangd lolnaunaiie Mycobacterium wberculsis Tauo1fuUoyaiIn
] o A = ar a =
BUIMTOU (Gen Bank)  An1oonuuywnwesmeldadandaiast PCR vo3tu relf way
[ ¥
reiBE Tavoonuuuldnsounauusnugaisudumanilasia (sart codon) wazgaduganis
w =t 5 WA A o o g o
wlasHa (stop codon) Bniiweenuuuldiusnmeadwenoulyddadume Taslnswoin
9/ A ow 4 . =1 4'9 W o - [l oW ] A a
DONLUANNTOTTINAATUN PCR Uad8Y relE Nd1AUIAE 10 Inaauilate ' AU
e N fw g o w oA A Iy f A - o
ADUPADU MUFATUWIE  BamHI unz@auiiang e lnaneuilate 37 Jusomeaiives
fu o ) o1 a o e o
wulrndasuwiy clal W¥e'lnsmesd1 FB2866 unr RC2866 d1M5UBU re/BE 1015
Iy 3 = w I'd Ao v oA = o P A
aanuuy Inswed IHaninaduwandmyl PCR Ad1duiiing lomamuiats 5 Susna
o dow a 4 o ] 1 LT
saswanon lrdaasuwiz  xpal Tigelwiiuesn Fx2865 dauduilats 37 1o iwnweidd

@enuneanuuu Ao S I uEY relE

3.4.4 DABINUmsTUEN 50DV ST relE naz B relBE Inatnailn
dgnsmgnlalnanesa
. = i =, = = |
PCR (Polymerase chain reaction) Aamaniai 1 lunmawudsnaaduen
] Y P v M 4

aula Taoluninaaoad 19 Iwames FB2866 IwTmwed Fx2865 uazlnswed RC2866 Hald
o Ady W ¥ w oo 4

MINTPANUULLIATUITYIAMIAT Hagtou 193 Tag DNA polymerase 3aU15zno1un4

a9 o aaa o E
a1 lumsA NI aR IR 1T 3.1



15190 3.1 arudszaeulum s PCR vo38Y relE uaztiu relBE

ailsznou Y517 (ulasans)
U rell LY relBE
FWod PCR 10 1 5 5
a e 4 o oo I'd
Hadluand ANTPs (10 ad luais) [ |
[ o =Y o
lwsiues FB2866 (5 Wad luaid) 2.5 -
I I'd = e o
lwsind FX2865 (5 dianlyuald) - 2.5
Twswof RC2866 (5 Tad Tuais) 2.5 2.5
wuntieuaas’lsa 25 Tadluard) 3 3
ol Tug DNA polymerase ( 5 Qﬁﬂﬂ'ﬂuli.ljﬂ'iaﬂﬁ) 0.5 0.5
=t = oaod w ] =
TUTPADUD (50 W1 lunTuAD 1 1ATanT) 5 5
inaus e 30.5 30.5
UTumIgnd 50 50

L3

Ay W 0 = e oo oo
anzlrlumaimlgaseiaa

Initial denaturation 94 DIANTFAUTYA 5 U
Denaturation 94 DIFUT TG 11
Anncaling 50 DIF BT 1 W 40 70U
Extension 72 D4 uT Ty 2 U
Final extension 72 DIAULS AT E 5 U]

L:: a = oW o o 2 o (& & mod P @
PINUUNTHAAAMD PCR 11315 ua51zHTu e laematianznis lsmaadian 1ng 1WisFeda

I unte 345

= d =1 =
3.4.5 myanzndsnuaswedmmatinesmisanadaalnslvisva
= - o o L4 :’ @ 1 = -é’{
wseuanLn 1se 0.8, 1.0, 1.5 ¥39 2.0 nlenigua iminaelsuiag) 1
[N oo P & Y aq 1
fuuaueIRtneRdeIn1Ias a0y Taedesn1 15 0.16, 0.2, 0.3 1AZ0.4 UMD ldas
o TN oy ) o . i . . " s ea I
Tudaianuuie 125 dadans WuriWiMes Tris-Boric-EDTA (TBE bufter) 20 1adans 1a191n
¥ 1 W
uh I Idanudewie Iesm lsaazmedhuioderiuluglulasid  (microwave) ud2

' W - = = u’j a = o
daseliornlsmduassullguvgiilssing 50 owmwaros MInTUiIMsEuaadms |

] 1 1 1 ey u‘:f 3 1 =1 [ g o L] = 1
Franozmlsa 100 @3 sazm lauHune  Tuusunauds vdanswimwaan 1d b
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