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GEL ELECTROPHORESIS
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polyacrylamide gei daulunjazlilunisdinen DNA AlmnsidnAaidinnds 500 bp

Haiadranfinasansiadauiitiu gel sas DNA RAed

1. mualianauay DNA (Molecular size of the DNA)

DNA s tugiaziaug get Tadandn DNA aunadn Fuhdlunanviaii uasannaz Bz DNA
naMoasiAfewn Wrzammag fundin DNA mnauin

2. 7u#191949 DNA (Conformation of the DNA

DNA AiigLlinsinaiiu (uiasihiwninfusqawiniiy) maldamaziiaeiis sziadmmtin gel
FaupanmLiariaiis DNA fildnusahiaanan (Superhelical circular) ndaui Wit DNA Al
dnuaszdhudy (inear DNA) uss linear DNA 1naauR A $and1 DNA finaneindien (Oper circular e
Nick circular DNA)

3. Aa2mudindueey gel (Gel concentration: pore size of the gel

Gel Hitprundintuge axidesinszuirehuana (orentas Al DNA wWaaurinliing gel
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' 4, ganlsznenned electrophoresis buffer (Composition of electrophoresis bufter)
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inlvnfindudian kil DNA witeufidnann vtalindauiee usifini bufter fifl ionic strength g4
(neadifianistianannld 10X buffer wiw) naiid AT uetan v lliinAonauaunssaTaY
gel uasinane DNA X

Buffer At lunsELaunAs electrophoresis Usznaunae EDTA fiu Tris-acetate (TAE) vi7e
Tris-borate (TBE) # pH Lzt 7.5-8.0 nstRen’d buffer milalauagiunnisniAnes bufter Tiais
1

TAE buffer Benilifunanhumid sl us bufter wiintiinaug (buffering capacity) Aeuiing
A Tunsdiffiesin electrophoresis huaamun - wu fefu sxinliarezaraduioauilusn uas
arzasamiiauenduntn gtneii bufter ) ufemnroudtyliae Wt

(recirculation) szudansazateilsasiiulne 1firTes peristaltic pump magAn1sMn electrophoresis
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5. nrzualWin (Voltage gradient)
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Regular agarose Tufaqiidivaeniminudn agarose aanunIE 69 Thuanmsaasamialyl
{general screening) M4l standard low-endoosmotic agarose fitfienme uAtinAnInIsENA DNA 390
i gel fimnzaz W ultra pure agarose FalmAsan agaropectinuaz sulfated oligosaccharide Ay
agarose Vial) Fesnnmartiazinzi ONA uﬂ:ﬁnﬁ:ﬁué’qﬂﬁﬁ"mﬂﬂm restriction enzyme uanInll
agarose ALV REdan BinTFRauss UV uiaandan DNA fas ethidium bromide agfléuu
Wunsivanbraanmmana
Low gefling/mefting temperature agarose iJu agarose ﬁ’ﬁiﬂuaﬂua:ﬁ'wﬁ 62-65 oA
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DNA WhitquiadeiTa Phenol-chioroform extraction Téfigaumniil usisaniiuudn DNA f
szarasagivaraindauu ialduen DNA 2ansan ge! 16
- n3fin DNA fragment fasl restriction enzyme WAIANTAY electrophoresis #MNY70MA 1A
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Wiuri N,N-methylene-bisacrylamide (8is) Tatill ammonium persulfate ihiialfiven wieufuians
GadhaLlijitsen Ginitiator) Aa N.N.N'N* tetramethylenediamine (TEMED) atifae) Gel Tiiaiititunasuen
DNA fragment fiflmnmdnnda 1 kb tar i hmnunasiasniddiing (DNA sequencing) Wienas
Aaroillsiiu Anfudemnsnistiazes gel Wity 2 1iin A
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n1s8aud DNA (DNA staining)
Faninuiigalunisfian DNA fragment A mstiansae Ethidium bromide (stock solution = 10

mg/ml.) aTRTANNILIL (planan) snunsnunen (intercetate) W rzmdn base 199 DNA vnldiiisnas
Fauaddn (fluorescent radiation) u‘fi'ﬂqndmmuﬁquum'qamh'lﬂmﬁm (Ultraviolet fight) AN
a4 DNA fragment Siit it 1-10 ng Amnrousiilidnesi
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mutagen s carcinogen) axuAdEMMTe afevitufudestameant wadhinarfivanriieg

T s P e .y ¥
Tuvieuvslrentbiliatagndoiau

MIATING LATMSTIBNIN DNA (Visualization and photography of stained DNA)

Ethidium bromide u‘.‘mqnnf:q”uﬁw ultraviolet (UV) light AR AL (wavelength)
Uszanns 300 nm. axdasusa fuorecent aamuWiesiulk i iAiduanetassdiauss UV
RINENIARL 254, 300 LA 366 nm ABNNAS NG UASINANMARELIWLTA A 254 uas 300 nm. Tue
fluorescent AiATwENT 366 nm. ustijesannii 254 nm. Tuainl¥ Ethidium bromide wgaRANSIN
DNA 'lodae1 (fim potobleaching Aaugy fuorescent ANaUTa gaziaiunsaniatt DNA luannda

i o v T oa e = i o o a -
AIHHNIARLN 300 nm. muuqqunmﬂn‘l‘fixﬂ?ﬂqn']mmm UV niga1u8e19A81 300 nm.

DNA marker #1319 1un"s¥i1 Agarose uat Polyacrylamide ge! electrophoresis
Taevialazld Hind lii-digested A DNA i marker Tunnsufeuiienmnazes DNA fragment
amiunirnaasidnliniivia electrophoresis T 0.8-1.2% agarose gei wABFEIN M ILBUATD

DNA fragment Rignfiaanintiulugag 1-8 kb finasasld Bst Eil-digested A DNA unu



fnuTi DNA marker AunzanAill DNA fragment maaidnamanisian fragment Tt
polyacrylamide gel electophoresis HuseTla 1T Bst Ni-digested pBR 322 vector DNA, Msp §-
digested pBR 322 vector DNA (s

uanmnﬁ"tﬁﬂ:ﬁuﬁﬂ DNA marker 28ANS WG Ladder DNA 1811 BRL Suutivaanily
nanetin awaradenildnraiuands wu oligo (dT) 4 - 22 ladder MNAZEMTLINATAT DNA
sequencing Ut luuduamsd oligonucleotides Tnei marker T0niilsznoudas single stranded

L
oligonucieotide 19 fragment Haunadaus 4 - 22 nucleotides



Polymerase Chain Reaction

REANNIE
Finat PCR Antulay Kary B. Mulis tnniidaswismesdiu Wil A.a.1985 Trenamged

PCR Afig 1 fitl DNA replication neluiad ndnofie @hifansh DNA Polymerase 8513 DNA 41N
DNA siukuilaenssiaaie oligonucleotide primer usinuunag PCR 81Aw oligonucleotice primers 2
s Fausinzduas hybridize Wi anneal it DNA (§uRndniu dinaan comptementary Tagl primer
qutialaresiu 3-OH 189 primer W wnAw drilgudend DNA polymerase agjpaafiazifianiss¥n DNA
ulnunisserangann primer w2 1 A DNA fhannisunzziageliang template Taunireda DNA
soniilufianAtnfiude 10 53 uait WAs DNA dugludidnsan DNA duiiaiabni
complementary fit) DNA it template
ﬂaé’aﬁﬂﬁ'ru‘luﬂﬁﬁ“‘?mn'mﬁm“'nuqu%u DNA Taila PCR At DNA sefummimlszinm
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DNA tiung uansn nﬁ‘luﬂﬁﬁ?ﬂ'1£T~11Ji-:nﬂuo'1"1£|ﬁqﬁﬁfﬂ'lwﬂ'\?'i‘iﬂlﬂuﬁ'ﬁjﬁﬁﬂ Ui DNA
polymerase uaztlafudmiuniminam UM Unarnendas 3 Funeumdn A
® Denaturation fun1sipanrfautantf DNA Wiwnausnesnaniuduaoim
® Primer annealing AanTanguuniiaaRe Y DNA auasandtmdingidlivdieudn us
ilaesn primer fsuiminuasinFnasnnndy saulugjses DNA divansdegadnd
Al primer Yasa
®  Primer extemsion |duGNE DNA polymerase faias1sy DNA sl TaaGudaes 1lam 3
184 primer upiazigy
i aTaduneu primer extension faluvikseLysanszaums PCR §wilransie 1 Wi
né T Gashuduman denaturation EumLGethiilsnn 2040 seufiaz1FEu DNA Sz
SmnumaneEEil PCR anunsnind ot DNA Sawicliifaidaannnisanus (PCR product ¥t
amplicaon) flAsnusiassaasgnHiufumnunssinumediauwnluse e 1 ‘lﬂr}nﬂ?r"q S

DNA AlatuudazsauauntoAuanldlngWgas 27 (n ReduausaLasanama PCR)

Component of FCR amplification
{30 POR Usznaudrdmalronsuin &l
1. DNA sample (3MNAF9BEN 11U DNA N84, serum s

2. Oligonuclotide primer (fiaaFaAntuATa oligonucleotide symithesizer)

w

Beoxynucleotide triphosphate

Buffer Riuunsan uax cation 1fu Mg =

AN

Tag DNA polymerase



Step 1 " Step 2 : Step 3

. i Denaturation | Annealing : Polymerization
Primer : 3 :

Template

90 1
temp
[°C]

70 1

50 1

time [min] —g=—

7N 1 PCR temperature cycling profile



A

‘ Cycle 1 ¥ Denature and anneal primers
— — B

} Primer extension

C
) i
+ Cycle 2 { Denature and anneal primers |

= = D (

+ Primer extension

+ Denature and anneal primers

+ Primer extension

p.lﬁ 2 udnnas Polymerase Chain Reaction

: DNA AN TiAnsLauEiy DNA 1&g
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< WA e a2 W

A
B - Lan DNA 28 nLﬁmﬁummmﬂmqmﬂumuﬂ,‘T R HANINE TG

C : Taq polymerase Az6114 DNA 4 complementary fill template
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MARUIN 1

HanTvaaas

name beta-density | hnf-density 1] hnf-density 2 HNF ratio mean
control 1 | 492.5061151 | 1673.393563 | 1570.902043 | 1622.147803 | 3.293660227 | 3.745423798
control 2 | 496.380756 | 1982.599406 | 2184.218584 | 2083.408995 | 4.197199368
glucose 7 | 504.1675893 | 1761.452836 | 1622.906763 | 1692.1798 | 3.356383543 | 3.192551328
glucose 9 | 573.5526783 | 1876.418314 | 1748.765146 | 1812.59173 | 3.160288145
glucose 10| 554.0975432 | 1696.08277 - 1696.08277 | 3.060982297
ext 0.1-23 | 331.775087 | 1996.252749 - 1996.252749 | 6.016885615 | 6.227477836
ext 0.1-24 | 329.2966824 | 2351.61538 - 2351.61538 | 7.141327276
ext 0.1-25 | 346.6079634 | 2302.509402 - 2302.509402 | 6.642978942
eﬁ0.1-26 355.5281719 | 1816.293709 - 1816.293709 | 5.108719512
ext 1-27 | 415.1157108 | 2062.68951 - 2062.68951 | 4.96895072 | 4.418836819
ext 1-28 | 368.1386771 | 1855.987603 - 1855.987603 | 5.041544718
ext 1-29 | 369.2071904 | 2104.027381 - 2104.027381 | 5.698771411
ext 1-30 | 1011.759201 | 1989.199961 - 1989.199961 | 1.966080427
ext 3-31 | 668.6606035 | 2014.775729 - 2014.775729 | 3.013151543 | 3.191563701
ext 3-32 | 543.8084087 | 2025.254516 - 2025.254516 | 3.724205958
ext 3-33 | 578.9669342 { 1642.722337 - 1642.722337 | 2.837333601






