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3 Materialsand Methods

3.1 Tissuesamples

Twelve paaffinrembedded colorectd carcinoma specimens were sdlected from tissue
callections of the Inditute of Pathology in the Benjamin Franklin Klinikum Steglitz, FU
Berlin, Germany. Six were sdected according to clear nonmucinous and sSix according to
mucinous tumour phenotype.

3.1.1 Preparation of the sections for microdissection

Section of formdin-fixed and paraffin embedded tissue (5um) were mounted for
microdissection on a 1,3um supporting membrane pre-treated with 0,1% Poly-L-Lysn for
fixation of the tissue, deparaffinized in xylene and rehydrated in graded dcohols and
water. After gaining with hemaum the membrane with tissue was tranderred in ethanol
100% to a 0,17mm thin object dide, fixed with nail polish and dried.

3.1.2 Microdissection

Microdissection was performed usng the MOMeNT technique. Stained sections were
examined under the microscope and areas of the possbly pure cdl populaions were
sdected. The sdected group of cdls was cut out with the laser beam until the smal
"bridge" connecting the sdected cdls with the section is left. After this the lasr was
adjusted to higher energy and one short impulse was made on the glass dide under the
"bridge’. By this procedure the bridge was destroyed and the piece of tissue was

catapulted into an eppendorf tube cup moistured with minerd oil.
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3.2 Cdllines

Cdl lines LS174T, NCI-H498, Colo 205 and T84 were from ATCC, Rockville, MD,

USA. 5583Sisdescribed in [94], CCO7 - [95], Troja2 - [96].

3.3 Chemicalsand productsfor molecular biology

All chemicds, if not mentioned particularly, were obtained from Merck (Darmdtadt) and

Sgma (Deisenhofen)

3.3.1 Buffersand mediums

TE 10mM TrisHCI pH 7.5; 1mM EDTA pH 8.0

TAE 40mM Tris-acetate; 1mM EDTA pH 8.0

TBE 40mM Tris-borate; 1mM EDTA pH 8.0

STE 0.1M NaCl; 10mM TrisHCl pH 8.0; 1mM EDTA pH 8.0
| dilution buffer 10mM TrisHCI (pH 7.5); MgSO,4 1mM

LB 1% tryptone; 0.5% yeast extract; 1% NaCl

6 x Loading buffer 30% glyceral; 0.25% bromphenol blue, 0.25% xylene cyandl;

10mM EDTA pH 8.0

Sequencing loading buffer 98% deionized formamide, 10mM EDTA pH 8.0; 0.025%

bromphenol blue; 0.025% xylene cyanol

Radioactively labdled nuclectides

[a-?°P] dCTP (3000 Ci/mmol) (DuPont NEN, Bad Homburg)
[a-?*P] dTTP (3000 Ci/mmol) (DuPont NEN, Bad Homburg)

[a-2°P] dATP (3000 Ci/mmol) (DuPont NEN, Bad Homburg)
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3.3.2 Kits

Geneclean 11 Kit

QuiaEx Il Gd extraction kit
Quiagen Midi Plasmid kit
Rapid Pure Minipreps kit

TA doning kit

TOPO TA cloning kit
MegaPrime DNA labdlling kit
Sequenase 2.0 sequencing kit
Nucleon DNA extraction kit

3.3.3 Restriction enzymes

All redriction enzymes, if not mentioned paticularly,

Fermentas (St.Leont+Rot).

3.3.4 DNA modifying enzymes

DNasel, RNase free

MMLV Reverse transcriptase
RNase A

Proteinase K

Recombinant Taq polymerase
T4- DNA Ligase

Termind transferase

(Dianova, Hamburg)

(Quiagen, Hilden)

(Quiagen, Hilden)

(Dianova, Hamburg)

(Invitrogen, De Schelp, Netherlands)

(Invitrogen, De Schelp, Netherlands)
(Amersham, Braunschweig)

(USB, Amersham, Braunschweig)

(Scotlabs, Coatbridge, Scotland)

(Boehringer, Mannheim)
(Gibco BRL, Karlsruhe)
(Boehringer, Mannhaem)
(Boehringer, Mannheim)
(MBI Fermentas, St.Leon-Rot)
(MBI Fermentas, St.Leon-Rot)

(Boehringer, Mannheim)
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were obtaned from MBI



3 Materials and Methods 27

Cdf Intestind Alkdine Phogphotase (MBI Fermentas, St.Leon-Rot)
Klenow polymerase (MBI Fermentas, St.Leon-Rot)
mHpall methyltranferase (MBI Fermentas, St.Leon-Rot)
mSssl methyltransferase (NEB, Schwalbach)

3.3.5 Primersand oligonucleotides

All primers were synthessed in TibMolBiol (Berlin).

3.35.1 Primersfor PCR
33511 MUC2cDNA
MUC2F15

5'-CGA TAC CACGGC CGC AACGTC TG-3' (bases 115 to 137)
MUC2R13

5'-GTA GAT GGT GTCATC CTT GAT GGT C-3' (bases 339 to 315)

3.35.1.2 MUC2 promoter region
MUC2F23

5'-CGC GGA TCC CACATC CTC CCT GCC CTC GG-3' (bases—497 to -469)
MUC2R23

5'-ATG GAA GCT TGC AGG GGC GGT GTG GGT TGC G-3' (bases 29 to -2)

3.35.1.3 MUC2firstintron region

MUC2F30
5-GGA CAT ATA AGG ACC AGA CC-3' (bases—34 to —15)
MUC2R30

5-GGA CAA TGA CCC AGT TCA CT-3' (bases 405 to 387)
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3.35.1.4 Bisulphite modified MUC2 promoter sequence
MUC2mF41

5-ACC TCG AGC TAA CCC CAA AAC CCA CACT-3 (bases—425 to —406)
MUC2mF45

S-ATTAGATTITGITTTT GGT AGGATA T-3 (bases -327 to -297)
MUC2mR45

5'- ACA ACC CCA TAA TAA CTA ACA AAA-3(bases 37 to 14)
MUC2mF113

5-ATT TAG GGA GTT ATA AAGAGA TGA T-3' (bases-188 to -164)
MUC2mR113

5-AAT CTA ATCCTT ATA TAT CCT AAC AAA-3 (bases-41to -15)
MUC2 F124

5-TTGATT ATT TGG TAGATG TTA TAT TTA T-3 (bases-105 to - 78)
MUC2 R127

5 -ATA AAT ATA ACA TCT ACCAAA TAA TCA A-3 (bases-78to -105)
MUC2 R128

5-ATCATCTCT TTA TAA CTC CCT AAA T-3' (bases-164 to -188)

3.35.15 DNMT2 methyltransferase (Acc. Nr.: AF045888)

DNMT2 F129
5-CTCGAA GAGTTT GACAGA TTA TC-3' (bases 190 to 212)

DNMT2 R129
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5-CTATGT AGCTTC CAT ATCCTT TG-3' (bases 910 to 888)

3.35.1.6 Maintenance Methyltransferase DNMT1 (Acc. Nr.: X63692)

MTase F131
5-AGT CGA TGA TAA CAT CCC AG-3' (bases 2349 to 2368)
MTase R131

5-CAGAAGATCTCT TTGATC CG-3 (bases 3239 to 3220)

3.35.1.7 p2lwaf (Acc. Nr.: U03106)

p21 F54
5-TTA AAC ACC TCC TCA TGT ACA TAC-3 (bases 682 to 705)
p21 R54

5- CACTAA GAATCA TTT ATT GAG CAC-3' (bases 2097 to 2074)

3.35.1.8 PDH (Acc. Nr.: D90086)

Forward 5'- GGT ATG GAT GAG GAG CTG GA - 3 (bases 4294 to 4313)
Reverse5'- CTT CCA CAG CCC TCG ACT AA -3 (bases 4478 to 4459)

3.3.5.2 Standard sequencing primers
T3

3-CGCTTA GAACTAGTAGIGGATC-5%
T7

3'- CGG GAT ATCACT CAGCAT AATG3
M13

3 -TGA CCG GCA GCA AAA TG-S
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3.3.5.3 Primersfor Single Nucleotide Primer Extension (SNUPE)

Primer name | Primer sequence Médting Anaysed

temperature dte
B1F148 |5-TTGGTAGGA TATTITTIT TT-3 45°C Bl
B2F149 |5 -TTTTTY GGT TATTTT GGG TT-3 51°C B2
B3F150 |5 -TAGTAGTIGTATGIGTITTT-3 40°C B3
B4F151 |5-TTT TAT TTT GAA GAA GGT TG-3 46°C B4
B5F111 |5'-AGT TAT AAA GAGATGATT TT-3 39°C B3
B6F125 |5'-AATATTTITTTATIGGGG TT-3 47°C B6
B7F126 |5'-TTTATTGGGGITYGGGIT TT-3 55°C B7
B8F112 |5 -AAGGAT TAGATTTITGITTT-3 45°C B8
BI9F152 |5'-ATTAGATITTIGTITTYGGG-3 48°C B9
B10F153 |5-TTT TYGGGY GTA ATT TAT AT-3 43°C B10

Y=CIT

3.3.6 Polymerase chain reaction (PCR)
PCR was used for screening of the genomic library as well as for the andyss of the gene

expresson and generation of probes for hybridisation. Typicd PCR was st up in the
volume of 25ul and contained: 1x PCR buffer, 0.2 mM of each dNTP, 04 puM of each

primer, 0.5 U of Tag polymerase and 1.5 nM MgChL. Template DNA was added at the
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amount of 200 — 500 ng, cDNA was added at the volume of 1-0.2 pl of the typica cDNA
gynthesis reection. PCR samples were overlayed with one or two drops of minerd ail.

3.3.6.1 PCRfor MUC2 expresson anayss
For the andysis of MUC2 expression by PCR, MUC2 sequences between 115 and 339

bases were amplified with primers MUC2F15, MUC2R13. The program for amplification

was.
1lcyde 94°C 2min
94°C 30 sec
35 cycles 60°C 1min
72°C 1 min
lcyde 72°C 5min

3.3.6.2 MUC2 promoter region
MUC2 promoter region was amplified with primers MUC2F23 and MUC2R23 usng 50

ng of | MUC2G as atemplate. The program was.

1lcyde 94°C 2min

94°C 30 sec
25 cycles

70°C 2min 30 sec
1lcyde 72°C 5min

3.3.6.3 PCR of thefirg intron of MUC2

The firg intron of MUC2 was amplified with primers MUC2F30 and MUC2R30, using

| MUC2G as atemplate. The program was.
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1cyde 94°C 2min
94°C 30 sec

25 cycles 55°C 1min
72°C 2min

1cyde 72°C 5min

32

3.3.6.4 PCR of bisulphite treated DNA isolated from cdll lines
For the andyds of the methylation by bisulphite sequencing the fragment of MUC2

promoter was amplified in the seminested PCR, usng bisulphite treated DNA as a

template. The firg step was performed with primers MUC2mF41 and MUC2mR45. The

program was.
1cyde 94°C 2min
94°C 30 sec
25 cycles 55°C 1min
72°C 1min
1cyde 72°C 5min

The second step was performed with primers MUC2mF45 and MUC2mR45 with 1 pl of

the first step reaction as atemplate. The program was.
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1cyde 94°C 2min
94°C 30 sec

35 cycles 50°C 1min
72°C 1min

1cyde 72°C 5min

3.3.6.5 PCR of the bisulphite trested DNA from sections

To amplify bisulphite trested MUC2 promoter sequence from DNA from tissues 3

seminested PCR reactions were performed with the primers presented in the table 1.

Amplime_r, containing | step primers Il step primers
stes
B1-B4 MUC2mF45; MUC2mR127 MUC2mF45; MUC2mR128
B5-B7 MUC2mF113; MUC2mR45 MUC2mF113; MUC2mR113
B8-B10 MUC2mF113; MUC2mR45 MUC2mF124; MUC2mR45

The program for the first ep amplification was:
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The second step used 2 pil of the first step reaction as atemplate. The program was.

3.3.6.6 PCR of DNMT2 methyltransferase

1lcyce 94°C 2min
94°C 30 sec
5cycles 51°C 1 min30 sec
72°C 1 min
94°C 30 sec
35 cycles 46°C 1 min30sec
72°C 1 min
1lcyde 72°C 5min

1cyce 94°C 2min
94°C 30 sec

45 cycles 51°C 1min
72°C 1 min

1cyde 72°C 5min

34

For the andyss of the expresson of DNMT2 methyltrandferase PCR with primers

DNMT2 F129 and DNMT2 R129 was peformed, usng cDNA as a template. The

program was:
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1cyde 94°C 2min

94°C 30 sec
35 cycles 60°C 1min

72°C 1min30sec
1cyde 72°C 5min

35

3.3.6.7 PCR of DNMT1 methyltransferase
For the andyss of the DNMT1 methyltrandferase PCR with primers MTase F131 and

MTase R131 was performed, using cDNA as atemplate. The program was.

1cyde 94°C 2min
94°C 30 sec

35 cycles 65°C 1min
72°C 1 min

1cyde 72°C 5min

3.3.6.8 PCR of bisulphite treated plasmid DNA
PCR of the pBluescript bisulphite trested DNA was performed with primers pBSmF101

and pBSTR101. The program was.
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1lcyce 94°C 2min

94°C 30 sec
30 cycles 55°C 1min

72°C 1min30sec
1lcyde 72°C 5min

3.3.6.9 PCR for dte directed mutagenesisin the promoter region

To introduce mutations in the MUC2 promoter sequence, a PCR splicing method was
used. Overlgpping fragments of the promoter were amplified with primers containing the
mutetion in the dedred postion and then used as a template for the amplification of the

complete MUC2 promoter with primers MUC2F23 and MUC2R23.

3.3.7 Probesfor Northern and Southern blots
3.3.7.1 Northern blot of MUC2

For andyss of the expresson of MUC2 in Northern blot the probe from the repetitive
region of MUC2 gene was used. DNA fragment of 600 bp was excised with ECoRI
redriction enzyme from SMUCAL clone obtained from JGum [97], andysed on the gd
and purified with QiaExl| kit.

3.3.7.2 Southern blot of MUC2

For the anayss of MUC2 promoter methylation by Southern blot the probe was
generated in PCR with primers MUC2F23 and MUC2R23. The probe for the first intron
region of MUC2 was obtained in the PCR with the primers. MUC2F30 and MUC2R30.
This amplimer (439 bp) was digested with Msp | and the longest obtained fragment (245

bp) was purified from the gel and used as a probe. Both probes were obtained with the
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following program: denaturation 95°C 1 min, anneding and dongation 72°C 2.5 min, for
40 cycles.
3.3.7.3 Oligonucleatide of first 30 bp of MUC2 gene

Oligonuclectide of the first 30 bp of MUC2 cDNA was used for screening of genomic

library and for determining the promoter containing fragments.
5-CAT GGT GGC TGG CAG GGG CGG TGT GGG TTG-3

3.3.7.4 18SrRNA
Oligonucleotide of 44bp of 18S rRNA was used for normaising the amount of RNA

gpplied on the gd in Northern blot.

5'-ACG AAT GCC CCC GGC CGT CCC TCT TAATCATGG CCT CAGTTCCG-3
3.3.7.5 p21 probe

Probe for the cyclin dependent kinase inhibitor p21 was generated in RT-PCR with
primers p21 F54 and p21 R54. The program was. denaturing at 94° for 30 sec; annealing
a 55°C for 1 min; extenson a 72°C for 2 min. Resulting fragment of 1416 bp was
andysed on the gd and purified with QiakExIl Gel extraction kit.

3.3.7.6 Luciferase gene probe
The probe for determination of the trandfection efficiency usng dot blot hybridisation

was obtaned by excisng of the luc gene out of pGL3basc plasmid with redriction

enzymes Hindll1 and BamHI.

3.3.8 Plasmid vectors

pBluescript KS (Stratagene)
pBluescript SK (Stratagene)

pGL3basic (Promega)
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pGL 3control (Promega)

pSVb-gd (Promega)

pCRII (Invitrogen, De Schelp, Netherlands)
pCR TOPO 1| (Invitrogen, De Schelp, Netherlands)
3.3.9 Bacteria

TOP10F (E.coli) (Invitrogen, De Schelp, Netherlands)
K802 (E.coli) (Clontech, Heidelberg)

3.3.10 Genomic library
Humean genomiclibrary in | EMBL3 SP6/T7  (Clontech, Heidelberg)

34 Methodsof | phageanalysis

3.4.1 Plating the phage
Lambda phage suspenson (100ul) was mixed with 200ul of K802 bacterid overnight

culture. After incubation for 15 min a 37°C in the water bath, 3 ml of molten LB agarose
(0.7% agarose + LB + 10mM M@gSO,) at 47°C, were added. Obtained mixture was plated
on the LB agarose plate (1.5% agarose + LB + 10mM MgSO,) and dried for 10 min on
the air. Plate was incubated overnight at 37°C

3.4.2 Titration of phage stock

Following dilutions of the | phage stock were prepared: 1:10, 1:100; 1:1000; 1:10000
and 1:100000. One and 5 pl of obtained suspensons were mixed with 99 or 95ul of |

dilution buffer respectively. Phage was plated as described and obtained plagues counted.

3.4.3 PCR based screening of | DNA library
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| DNA library was screened using method described by Israel [99].

Minima amount of phages necessary for obtaining the gene specific PCR product was
determined in PCR.

N;; - tota number of phages, used for each step of the screening, i - step number (1, 2, 3)

Nwi - number of phages in one wel for each step of the screening, | - step number (1, 2,
3).

l. Determination of the lowest number of plague forming units (pfu) gpplicable:
| phage dilutions of 10%, 10*, 10° pfu/ml were prepared. One 1 and 5 mi of each

- - — -

6
10 Pfu\;’ S~_  repeat 3 times
i .
N
row \
OO0

pools PCR \

+

-~
S~ — e - —

column pools QOOCIOO0

PCR - = = =4 - - -

10%/64 Pfu

After tertiary screening ~10-30 Pfu

|

Screening on agar plates
to get single clones.

dilution were used as a template for a PCR reaction to determine the minima

amount of phages required for obtaining the PCR product (Ni1).

. Primary screening (Fig. 2)
Figure 2. PCR based screening of genomic library

overnight culture of the bacteria host strain was prepared until ODgp=2.0.
overnight culture (1 ml) was mixed with the equa volume of | dilution buffer,
contaning 3xN1 phages.
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After 15 min incubation in a water bath at 37°C, 18 ml of LB broth containing
10mM MgSO, was added.

6.4 ml of the sugpenson was didributed in 8x8 microtiter plate wells, 100
mAvell.

plate was seded with a seding tgpe to prevent cross-contamingtion and
incubated at 37°C for 5-6 hours, with shaking at 200-300 rpm.

rows and columns were pooled by taking 20 pl from each well. Pooled phage
sugpensions were diluted with distilled water 1:1.

PCR was peformed on pooled phage suspensons, usng 1 m of each
suspension as a template source.

wellsin the crossng of pogitive rows and columns were determined.

to confirm pogtive wells PCR was peformed with phages from individud
wedlls.

Phage titer was determined as described previoudly.

Note: Sometimes it's useful to determine phage titer from the positive well, but
usudly titer are dmost equd in dl wdls on the plate and is goproximatdy 1-
6x10° pfuiml.

phage dilution for the second step of the screening was: Nio=Ny1x2

Note: only during primary screening different podtive wells on one plate may
contan different phage clones. During secondary and tetiay screening Al
positive wells on one plate contain the same phage clones.

[I. Secondary screening
overnight culture (1 ml) was mixed with the equa volume of | dilution buffer,
containing 3xN» phages.
After 15 min incubation in a water bath a 37°C 18 ml of LB broth containing
10mM MgSO, was added.
6.4 ml of the sugpenson was didributed in 8x8 microtiter plate wells, 100
pAvel.
plae was seded with a seding tape to prevent cross-contamination and
incubated at 37°C for 5-6 hours, with shaking at 200-300 rpm.



3 Materials and Methods 41

V.

V.

rows and columns were pooled by taking 20 m from each well. Pooled phage
suspensions were diluted with didtilled water 1:1.

PCR was peformed on pooled phage suspensons, usng 1 m of each
suspension as a template source.

wellsin the crossing of pogitive rows and columns were determined.

to determine podtive wells PCR was peformed with phages from individud
wells.

One postive wel was sdected and phage titer was determined as described
previoudy.

optional: nested PCR or hybridisation of PCR product was performed to ensure
the correctness of the PCR product.

phage dilution for the next tep of the screening was: Niz=Nyx2

Tertiary screening.

overnight culture (1 ml) was mixed with the equa volume of | dilution buffer,
containing 3xN3 phages.

After 15 min incubation in a water bath a 37°C 18 ml of LB broth containing
10mM MgSO, was added.

6.4 ml of the suspenson was didributed in 8x8 microtiter plate wells, 100
mifwdl.

plate was seded with a seding tape to prevent cross-contamination and
incubated at 37°C for 5-6 hours, with shaking at 200-300 rpm.

rows and columns were pooled by taking 20 m from each well. Pooled phage
suspensions were diluted with distilled water 1:1.

PCR was peformed on pooled phage suspensons, usng 1 m of each
suspension as a template source.

wellsin the crossng of pogitive rows and columns were determined.

to determine pogdtive wels PCR was peformed with phages from individud
wedlls.

One postive well was sdected and phage titer was determined as described
previoudy.

Screening on agar plate.
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100 pfu was plated on 90 mm plate and incubated overnight a 37°C

plagues were picked usng Peasteur pipette (maximum twice more than was
inoculated in Sngle well)

picked plagues were trandferred to the Eppendorf tube, containing 200 pl |
dilution buffer and adrop of chloroform, vortexed briefly.

phage was duted at 37°C with shaking for 4-6 hr.

debris was removed by centrifuge a 10.000 x rpm for 2 min.

positive plagues were determined by PCR.

3.4.4 Hightiter stock preparation
For preparation of the high titer stock 1000 to 10000 pfu were plated as described in 2.4.1

and incubated a 37°C until the complete confluence of plagues achieved. Three ml of
| dilution buffer was added on the plate and incubated 2h a RT with shaking a 100 rpm.
Obtaned phage suspendon was tranderred in the Serile tube, containing 200ul  of
chloroform. Titer was determined as described in 2.4.2. Obtained stock was stored at 4°C

for up to 6 months.

3.4.5 Large scale phage DNA preparation
Preheated to 37°C LB medium (400 ml) was inoculated with 2 ml of overnight culture of

the host bacterid strain K802 and incubated for 2 h a 37°C with shaking a 200 rpm.
Obtained culture was infected with 10*° pfu of the phage and incubated a 37°C with
shaking a 200rpm. After 4 hours incubation culture was checked for lyss every 15 min

until the complete lyss achieved.

To purify the phage 24 g of solid NaCl was added to the obtained phage suspension,
dissolved and incubated on ice for 1 h. Debris was removed by centrifugation a 11000 x
g for 10 min a 4°C (13000 rpm in JA21 rotor). PEG 6000 was added to supernatant to
find concentration of 10% and dissolved on the magnetic irrer. Obtained solution was

incubated overnight at 4°C. Precipitate was removed by centrifugation for 5 min at 11000



3 Materials and Methods 43

g a 4°C. To obtained supernatant 0.5 g of solid CsCl per 1 ml was added and dissolved.
Obtained phage suspenson was overlayed on the gradient of CsCl solutions. (2 ml 1.7
gmi, 1 ml 15 g/ml, Iml 1.45 g/ml) and centrifuged in swing out rotor 50000 x g for 2h at
4°C (22000 rpm in SW41 rotor). Phage particles were collected from the interphase
between second and third steps of the gradient. Phage suspenson was dialysed twice 1h

againg 1l of 10 mM NaCl, 50 mM Tris HCI pH8.0, 10 mM MgCk.

Phage DNA was extracted by adding to phage suspenson EDTA pH 80 to find
concentration of 20 mM, Proteinase K, find concentration 50 pg/ml and SDS to 0.5%.
Mixture was incubated 1 h a 56°C and extracted twice with equad volume of
phenol:chlorophormiisoamyl  dcohol  25:24:1. After  additiond  extraction  with
chloroform, sodium acetate was added to 0.3 M and DNA was precipitated by adding of 2
volumes of 100% ethanol. DNA was taken out using a Pasteur ppette, washed in 1ml of
70% ethanal, dried on the air for 15 min and dissolved in 50-100 pl of TE buffer pH 8.0.

Concentration was determined spectrophotometricaly.

3.5 Plasmids preparations
3.5.1 Transformation of E.coli

Vid of competent cels TOP10F (Invitrogen) was thawed on ice and 2 pl of 0.5 M b-
mercaptoethanol was added and mixed gently. The ligation mixture (2-5 pl) or
supercoiled plasmid (10-20 ng) was added to competent cells, mixed gently and incubated
on ice for 30 min. After incubation, hest shock was done a 42°C for 30 sec without
shaking and vid was again trandferred on ice for 2 min. To cooled cdls 250 pl of SOC
medium was added and vids were incubated for 30 min a 37°C with shaking to deveop
the antibiotic resstance. Bacteria were plated on agar plates with appropriate antibiotic

and grown overnight.
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3.5.2 Minipreps
For minipreparation of plasmid DNA 5 ml of LB medium with gppropriate antibiotic in

13 ml tube were inoculated with a sngle colony obtaned on the plate after

transformetion.
Bacteria were propagated overnight at 37°C with shacking at 150 to 200 rpm.

Minipreps were isolated from 1.5 ml of overnight bacterid culture with RPM kit (Biol01)
according to the protocol of the manufacturer. For the redriction andyss 5 pl of the
obtained plasmid solution was used.

3.5.3 Midipreps

For isolation of big amounts of plasmid DNA 100 ml of LB medium with appropricte
antibiotic in 500 ml flask were inoculated with 100 pl of overnight culture obtained in

2.5.2.
Bacteria were propagated overnight at 37°C with shacking at 150 to 200 rpm.

Pasmid DNA was isolated with Qiagen MIDI kit according to the protocol of the
manufacturer. Obtained DNA pellet was dissolved in 100 pl of H,O and concentration
was determined spectrophotometrically. For the plasmid used for transfection the last

washing step was performed under sterile conditions.

3.5.4 Isolation of DNA fragments from the agarose gel

DNA fragments were isolated from the agarose g with GeneCleanll or QiaexIl kit

according to the recommendations of the manufacturer.
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3.5.5 Cloning of the DNA fragment into the plasmid vector

Plasmid vector was prepared for ligation by digestion with appropriate redtriction enzyme
and dephosphorylated with Cdf Intestind Alkaline Phosphotase (CIAP) to prevent the

religation of the vector. Obtained DNA was purified from the agarose with Qiaexl| kit.

Fragment for insertion was prepared by digestion with appropriate redtriction enzyme and

purified from the agarose with QiaexI| kit.

Purified vector and insart were andysed on the same agarose gel to edtimate the DNA

concentration.

For ligation reaction 200 ng of the vector DNA and equimolar amount of the insert were
used. Reaction was caried out in 10 pl reaction mixture, containing 1x T4 DNA ligase
buffer and 10 U of T4 DNA ligase. After 1 h incubation a room temperature reaction was
stopped by incubation a 65°C for 10 min. Obtained ligation reaction was used directly for
transformation of competent E.coli.

3.5.6 Cloning of the PCR product in TOPO TA Cloning vector

For coning of the PCR product obtained after amplification with Taq polymerase TOPO
TA doning sysem was used. Two pl of typicd PCR sample were mixed with 2 pl of

sterilewater and 1 pl of pCRE-TOPO 11 vector.

After 5 min incubation a RT tube was tranderred on ice and 2 pl of the ligation mixture

were used for transformation of E.coli according to 2.5.1.

3.6 Analysisof genesexpression

3.6.1 Total RNA isolation
Totd RNA was isolaed from cultured cdls with RNAcdean (AGS GmbH)

according to recommendations of the manufacturer.
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3.6.2 Northern blot
3.6.2.1 Preparation of the ge
For Northern blot tota RNA (25 pg) and 5 ng of RNA marker (Gibco, #15620-016) were

denatured in the following reaction for 1 h a 50° C:

5.4 n RNA (25 ny totl RNA)

54nm 40% Glyoxd (deionized, pH 5.0)

16 m DMSO

3m 0.1 M Sodium phosphate buffer, pH 7.0

After incubation, the samples were placed on ice and 4 m of loading buffer were added.

Ge dectrophoresis was performed in 1% agarose gl a 34 V/cm for 34 h. The gel was

then photographed on the UV tranglluminator together with aruler.

3.6.2.2 Trandering the RNA on the membrane
RNA was blotted usng the capillary blotting method with 20xSSC on the Nylon

membrane (NY 13 N, Nytran, Schleicher & Schuell, #414596).

3.6.2.3 Labdling of the probe

Labdling of the probe for Northern and Southern hybridisation was performed with
MegaPrime DNA labdling kit (Amersham) according to the recommendations of the
manufacturer. Obtained probe was purified from nonincorporated nucleotides using ge
filtration chromatography in Sephadex G50.

3.6.2.4 Hyhbridisation of the membrane

Hybridisation of the membrane was carried out in QuickHyb solution (Stratagene).
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Membrane was placed in glass tube and prehybridised in 10-15 ml of QuickHyb solution
for 15 min a 68°C in rotating oven. After prehybridisation labelled probe was added
(2x10° cpm/ml). Hybridisation was caried out for 1 to 3 h a 68°C with rotation.

Hyhbridised membrane was washed in following solutions:

2xSSC; 0.1% SDS 15min 65°C
0.2xSSC; 0.1%SDS 15min 65°C
0.1xSSC; 0.1%SDS 15min 65°C

During the last washing gtep the radioactivity on the membrane was checked every 5
minutes until the background became sufficiently low. The membrane was wrapped in

SaranWrap film and exposed with Kodak BioMax MR film a —70°C.

3.6.3 RT-PCR
3.6.3.1 cDNA synthess

To diminate possble contaminatiion with genomic DNA, RNA samples were digested
with DNase before cDNA synthess. Total RNA (20 pg) was incubated with 200 U of
RNase free DNase | in following buffer conditions 50 mM Tris-HCI, pH 6.5, 10 mM
MgClL, 10 mM DTT in 50 ul reaction buffer in presence of 20 U of RNase inhibitor.
Digestion was carried out for 2 h a 37°C. After the reaction DNase was inactivated by
incubation a 100°C for 10 min. To DNase digeted RNA sample (6.25 pl) 25 pl of
random hexanucleotide primers were added. Volume was adjusted to 22 pl with DEPC-

H>0 and primer annedling reaction was carried out for 10 min at 70° C.
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During the incubetion, the firgt strand mixture was prepared:

5x reverse transcriptase buffer 10ul
dNTP mix (2.5 mM each) 10ul
01MDTT 5ul

RNase inhibitor os5ul

Superscript Reverse transcriptase (500U) 25ul

Totd volume 28u

For control of DNase digestion RNA sample a cDNA synthesis reaction without reverse
transcriptase was prepared. After primer annedling, the probe was incubated on ice and
the firg stand mixture added (28 pl, find volume 50 pl). cDNA synthesis was performed

for 1 hat 37° C. The reaction was stopped by incubation for 10 min at 100°C.

3.7 Analysisof DNA methylation

3.7.1 Southern blot
Genomic DNA was isolated from cultured cdls with Nucleon kit (Scotlabs) according to

recommendations of the manufacturer. DNA (20 pg) was digested with 160 U of BamHI,
then subsequently with 80 U of Hpall or Mspl and separated on 1.2% agarose gd at 4
V/em. Ge was incubated for 10 min in 0.5 M HCI, denatured for 40 min in 0.5M NaOH,
1.5M NaCl and neutrdised for 40 min in 0.5M Tris HCl pH 7.5, 1.5M NaCl. DNA was
capillary blotted on the GeneScreen+ membrane as described in 2.6.2.2. DNA was fixed
on the membrane by incubating for 2 h a 80°C and hybridised wth appropriate probe as

described in 2.6.2.4.
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3.7.2 Analysis of methylation by bisulphite sequencing
Methylation analyss by bisulphite sequencing was performed according to Olek
etd [99].

NH2 Sulphonation NH,
Hso, *H
—
o) OH 0’ so,
H H
Cytosine Cytosine
sulphonate
H,O _
Hydrolytic
Deamination
NH,
Alkali
Q  Desulphonation ~ Q
H Hso, M
~
O OH 07 803_
H H
Uracil Uracil
sulphonate

Figure 3. Conversion of C to U by bisulphite treatment

Genomic DNA (50 to 200 ng) was digested with EcoRI. Reaction was stopped by
bailing for 5 min. DNA was denatured in 0.3 N NaOH at 37°C for 15 min. Agarose beads
were formed by pipetting of 2x volume of 2% low meting agarose in the DNA solution
and pipetting of 10 pl diquots of DNA/agarose mixture in cold minerd oil. Treatment
was caried on in 5 M Na&SO, solution for 4 h a 50°C. After treatment agarose beads
were washed with TE buffer pH8.0 6 times for 15 min. Modification was completed by
incubation of the agarose beads 2 times 15 min in 0.2 N NaOH (Fig.3). After this beads
were washed 3 times for 15 min in double digtilled H,O (ddH,O). One pl of the obtained
DNA was used for PCR.

3.7.3 Analysis of methylation by SNUPE
Bisulphite-treated DNA was amplified in semi nested PCR as described in 2.3.6.5.

Obtained amplimer was purified with GeneClean. Single nucleotide primer extenson was
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peformed in 1x PCR buffer, contaning 1pM of primer corresponding to the dSte of

analysis according to 2.3.5.3 and 1uCi of dCTP or dTTP.

PCR products were andysed on agarose gel and specific product was excised. After
purification of amplimers with QiaEx Il kit 2 pl were andysed on the gd. Only wdl

purified good visble samples were used for the further andysis.

Madter mix was prepared as following:

Primer 2ul (20 pM)
10xPCR buffer with 15mM Mg"™ 24l
Amplimer 2

Water ou

Totd 18l

Master mix was distributed in 2 eppendorf tubes (8ul in each) and stored on ice, tubes
were labdled “T” and “C’. Dilution of Tag polymerase 0.5 U/ul (2.1l for each tube) in

PCR buffer was prepared and stored onice.

Diluted Tag polymerase was split in 2 eppendorf tubes and 0.5 uCi of dCTP was pipetted
in one. Two pl of the obtained mixture was pipetted in the tube labeled “C’. The same
was repeated for the “T” sample, usng dTTP instead of dCTP. dTTP and dCTP d the
sane pecific activity were used. Tubes were loaded in the thermocycler and the
falowing program run: denaturing 95°C, 1 min; anneding a the Tm of the primer (from
the ligt in 2.35.3), 2 min; extendon 72°C, 2 min. Then samples were transferred o ice

and 4l of sequencing loading buffer was added to each sample (Fig. 4).
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DNA sample

v

Bisulphite Treatment

PCR with primers specific
for bisulphite-converted DNA

Electroforesis
Purification of PCR product

Methylated i Unmethylated
CG TG
GC AC

i primer annealing

—_— _—
GC AC
. 32p_dCT/ \SZP—dTTP

_}C* > T*
GC AC

Figure 4. SNUPE procedure

Samples were denatured for 2 min a 95°C and loaded on preliminary prerun 10%
acrylamide gd containing IXTBE and 7 M urea Electrophoress was performed a 40-45
mW/cn? for 30-40 min. The gel was dried on the vacuum dryer (BioRad) for 2 h a 80°C.
Autoradiography was performed in Kodak X-Omat cassette with intensfying screens for

10 min to 2 h a room temperature.

Autoradiogramms were analysed, adigned to the gd and pieces of the gel corresponding to
the bands were excised. The amount of radioactivity incorporated was measured in the
scintillation counter (Wadlac). The percentage of methylation was determined as a ratio of

the sample C activity (asc.p.m.) to thetota (C+T) incorporation (as c.p.m.).
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3.7.4 Inhibition of methylation with 5-aza-2'-deoxycytidine
Inhibition of methylation was done by trestment of cedls with 5-aza-2'-deoxycitidine. The

treatment was done with 5 M concentration of the drug for 24 h, and then cells were
grown in non supplemented medium for 48h. Samples were taken every 24 h until the

expression become detectable.

3.8 Reporter analysis of the promoter activity

3.8.1 Invitro methylation
For in vitro methylaion 5ug of the plaamid of DNA was mixed with 20U of mHpall or

mSssl in the presence of S-adenosylmethionine at the concentrations of 80 uM and 160
UM respectively. Reaction was caried out a 37°C overnight and was followed by
purification of the DNA with GeneClean 11 kit in Serile conditions.

3.8.2 Transfection of cells

Trandection was peformed with Lipofectin reagent (GIBCO/BRL) according to the
recommendations of the manufacturer. In each experiment pSvb-gd vector (Promega)
was contransfected to dlow assessment of trandfection efficiency. Cdls transfected in
pardlel with pGL3promoter vector (Promega) were used as a postive control. The data
were normdised to b-gdactosdase activity determined in pardled as a measure of
trandfection efficiency in each experiment.

3.8.3 Luciferase and b-galactosidase assays

Luciferase Asssy Sysem with reporter lyss buffer (Promega) and Gaacto-Light
chemiluminescent reporter assay (Tropix, Bedford, MA, USA) were used to determine
the reporter activity usng Lumat LB 9501 luminometer (Berthold, Wildbad, Germany),

according to the recommendations of the manufacturer.
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3.8.4 Normalising the transfection with DOT blot hybridisation

For normdising the trandfection efficiency %2 volume of the cell suspension obtained after
harvesting of the transfected cells was treated with proteinase K at the concentration of
04 pgul 2-12 h a 56°C. To the obtained mixture 200 pl of phenol/chloroform 1/1
mixture was added, vortexed for 1 min and centrifuged for 1 min a 13000 rpm. Aqueous
phase was transferred into a new tube and extracted for the second time with 200 ul of
chloroform. To 40 pl of the obtained lysate 160 pl of 0.5N NaOH was added. After
denaturing for 10 min a 80°C samples were goplied on the membrane using dot blotting
ingrument (BioRad). The obtained membrane was neutrdised in 2xSSC, dried on ar and
backed 1 h a 80°C. Membrane was hybridised with luciferase or b-gaactosdase probe

as described.



