IR A RAERI AR A

Wuhan Servicebio Technology Co., Ltd.

Chromatin Immunoprecipitation SZX#R &5

—. SEIGEEM

falil & HE

L5y e iR UK Rayto RT-6100

& 2 E AR B O AL DRAGONLAB D3024R

H EELL Servicebio D1008E

ARG 4 Servicebio MX-F

AR RS Servicebio MS-PB

[IIREREAZN Servicebio TSY-B

T . H KX Servicebio BV-2

B Pl EL KX Servicebio BT-2

I LT R ST a k) A IR A # TL-420D

i [ Servicebio WGA0017
hE LT Servicebio WGA0016

LIk i Servicebio WGJIP0001

7€ & PCR X ABI Stepone plus

TS DiREEIES SW-CJ-1FD

I AR R i RAERH A PR A Tanon-1600R

KL sigma SPR 80

FAFAX EPSON V370

IR JE 53 R B At Alpha Innotech alphaEaseFC
5407 i Adobe Adobe

PhotoShop

1 i 7 YR AR A TR SRR ZARAFA JY 92-1IN
=, S

% % e

IP 2 Servicebio G2038-100ML
HH A/G-beads Millipore P05

50*cocktail Servicebio G2006

PMSF (100mM) Servicebio G2008
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BCA 5 1€ &k ilak7m) & Servicebio G2026
5*/2% 8 H FAEZ R Servicebio G2013/G2031
SDS-PAGE ## iz il %% 177 & Servicebio G2003

£ H Marker Servicebio 26617

TRIS Servicebio G5009-50
HAmR Servicebio G5010-500G
SDS Servicebio G5037-100G
PVDF fi£ 0.45um Servicebio G6015-0.45
it A5 Wk Servicebio G5002-100G
TWEEN 20 Servicebio WGT8220
ECL Servicebio G2014

5 E Servicebio G2019
HRP Fric il £dife Servicebio GB23303
HRP fric gl =¢ Servicebio GB23404
HRP #ic L 5 B Servicebio GB23301
HRP #ic L FEHUR R Servicebio GB23302
L2ys 22 LN Servicebio G2017

LYK 2% R Servicebio G2018

TBS ZZil Servicebio G0001-2L
BiflEWE Agarose Servicebio G5056

TooK 2 [ 24 4 B Ak 25 A PR A 10009218
2xSYBR Green qPCR Master Mix Servicebio G3322

(High ROX)
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Pagsg 3
8« EBFRE: TUHE TY 92-1IN, 28Kk, 30%Ih%, 4.5SHEA, 10.5S [A]FR; Smin,
TR UCE 20 PR R SRR O — R R AL T KIS R S B, I
HA TR IR B
() BRFBEDUEHE
1. HABFERE, 12000rpm, 4°C, 2.0 10min. ZRAEYER, BCERE: BEE 90u i
input, HRRAFT —80 F. (HUFEOinput SLL)
2. HY 40ul BA1E Input IR BEREF=4, N 10pIS*id SR B 85 (1 _EREGR i, nddAs s J5 it
17T WB R, #AFES R E A BARE H. FR S0l P=inN Sul (K5 (1§ K AT 2l SM NaCl
(NaCl &K JE N 0.2M), 55°Cit R4z Bk ;
3. MRS T, MZIRIIE, WU RE SEAT PCR 9731, K5 BB ARHE ddk, A
THCRE R BCR AN RS it 7 &5 H bR DNA
4. Input 45 RHHING , UK AFAE-80°CUKAR R 75 B 7240 100pl, ST 900p! 7 1mM-PMSF
f) ChIP Dilution Buffer A1 20ul ff) 50xPIC ( cooktail ) . Ff % il A 60ul Protein A +G
Agarose/Salmon Sperm DNA ., 4°CHi#47E~] 1h;
5. 1hJ5, 7E4°CHE 10min JTiE, 4000rpm 2.0 Smin;
6. R EMNL 1.SmLEP &, —EFMAHMED P Pk lpg, 5—EFIMAX R
Tl IgG 1ug. 4°CHi LR
FR:
(—) REREWHVIRE KB
1. WEERE, S9N 200ul Protein A+G Agarose/Salmon Sperm DNA, 4°CHi#% 2h;
2. 4°C#+# 10min J5, 4000rpm B0 Imin. F&2: L3,
3. KK FANE BB R DUEE . IETERP B IMNEH, BRSIE,  4000rpm 250
3min, Xk LE;
PRIR VAW . a. low salt wash buffer----one wash
b. high salt wash buffer-----one wash
c. LiCl wash buffer------ one wash
d. TE buffer------ two wash
e SER IR TR BE P IR G BT RAS DT B AT B T Western Rl 78 56 AT A IR BE0 A0 3R
Ji» B 30pl BN 30ul SDS-PAGE & H EAEZ2MH(X), WK=& EE 10 704t E BAEAT
WB; (HBUH@IB E%)
4. B elution buffer (0.5gSDS+0.42gNaHCO3+50ml 7K), il 200ul £ EP ;
5. 0 5M NaCl 8uL, Protease K 20uL, 55°C i fift 28 Bk ;
B=K:
(—) DNA FEf R EW GO
1. BURSSEEEREA (AFA 200uD), JHA 200 ul 200 GB, 784> HfEIVRE ST, 70°CHE
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10min, {3740 850 LA 25 BRAE 55 P BE IR K 2R

2+ JIIN 200 pl /K 2B, FE RIS 15s, A B0 DL R BRAET 55 P BE UK B s

3R b0 AR AN ZORTVE AR N — /NI BAE: CB3 A (T B BN USCBE B ), 12000
g B50 30s, RIHLRE, IR FHAE CB3 RIS AE R s

4. [ EEE CB3 FRAIN 500 pl 220 GD (BN TE/K 28D, 12000 g B0 30s, {844
SR B AE CB3 a4

5. [\ FAE CB3 FREIN 700 wl EERER PW (E NN TE/K ZEE), 12000 g B0 30s, {845
SR B AE CB3 U ml U SE

6+ WP CB3 FANA 500 pl 5K PW, 12000 g 550 30s, {51F5 2 s

7+ KPR AE CB3 R USSR 1, 12000 g B0 2min, (SRR, =iRKCE 10min, P4
JRGH MR B A Ak v Bk s FR R R

8+ KM F AT CB3 B N — AT BB T, ) IR RS £ o [R50 A7 853 0 50 pl TE Bl
SRRV, EIECE Smin, 12000 g 2540 2min, VAR R BSOS

9. Kt 25043 BT IR BERE CB3 W, E IR CE 2min, 12000 g &0 2min, AR
WA R LE

(=) MHUTIERT#S DNA (iEF RT-PCR EBRIFE)
1. RT-PCR i
1.1+ FIF JASPAR 5404 FE T 4% S R 145 A O o, ARIEIZSE &A1 BT 51 906 B
1.2, B 0.2ml PCR &, FCHlan N SR VAR AR

2x qPCR Mix 10ul

2.5uM K 51 P2

AR 2ul

ddH20 6ull

1.3. PCR ¥1¥

TIAZ 14 95°C, 10min

FEER (40 ) 95°C, 15s—60°C, 60s

F i ith 42 60°C—95°C, % 15s FHii 0.3°C.

L4, PIEEWGE, BUSYIHIR, Rl BOR/ N R IR
2. MFFE

YR FIT1S DNA, IR JE A AR U P 2 7]

Hhptk: WIIEA TS X S B 388 SAEMIEZANESE C22 ¥k 5 # Mik: http://www. servicebio. cn
Aii%: 4006-027-178

Add: 5th Floor, C22 Building, Biopark, No. 388 Gaoxin 2nd Road, East Lake High-tech Developing Zone,
Wuhan, Hubei, China, 430079 Website: http://www.servicebio.com Tel: 027-5111-3188



http://www.servicebio.com

m’ BSR4 REDP AR AT

sssssssss Wuhan Servicebio Technology Co., Ltd.

Chromatin Immunoprecipitation Protocol

1. Experiment instruments

Name Company Model number
Microplate Reader Rayto RT-6100
Homogenizer Servicebio KZ-11
Centrifuge DRAGONLAB D3024R
Mini Centrifuge Servicebio DI100SE
Vortex mixer Servicebio MX-F
Magnetic stirrers Servicebio MS-PB
Decolorizing shaker Servicebio TSY-B
Thermostatic Water Bath Jiangyan Tianli Medical Devices Co., Ltd. TL-420D
Camera obscura Servicebio WGAO0017
Darkroom lamp Servicebio WGA0016
Photographic film Servicebio WGJP0001
Real-time qPCR ABI Stepone plus
Bechtop AIRTECH SW-CJ-1FD

Gel imaging system

Shanghai Tianneng Technology Co., LTD

Tanon-1600R

Ice Maker sigma SPR 80

Scanister EPSON V370

Gray analysis software Alpha Innotech alphaEaseFC
Image-analysis software Adobe Adobe PhotoShop
Ultrasonic Cell Disruptor Ningbo Xinyi ultrasonic Equipment Co. LTD  JY 92-IIN

2. Reagents

Reagents Company Catalog

IP Lysis Buffer Servicebio G2038-100ML

Hhptk: WIIEA TS X S B 388 SAEMIEZANESE C22 ¥k 5 # Mik: http://www. servicebio. cn

HiE: 4006-027-178

Add: 5th Floor, C22 Building, Biopark, No. 388 Gaoxin 2nd Road, East Lake High-tech Developing Zone,

Wuhan, Hubei, China, 430079 Website: http://www.servicebio.com Tel: 027-5111-3188



http://www.servicebio.com

m’ BSR4 REDP AR AT

sssssssss Wuhan Servicebio Technology Co., Ltd.

Protein A/G-beads Millipore 1PO5

50*cocktail Servicebio G2006

PMSF (100mM) Servicebio G2008

Phosphoproteinase inhibitor Servicebio G2007

BCA protein quantitative detection kit Servicebio G2026

5*/2*loading buffer Servicebio G2013/G2031

SDS-PAGE kits Servicebio G2003

Protein Marker Servicebio 26617

TRIS Servicebio G5009-50

Glycine Servicebio G5010-500G

SDS Servicebio G5037-100G

Milk Servicebio G5002-100G

TWEEN 20 Servicebio WGT8220

ECL Servicebio G2014

Developer and fixer Servicebio G2019

PeroXidase-conjugated Goat Anti- Rabbit Servicebio GB23303

IgG(H+L)

PeroXidase-conjugated Donkey Anti-Goat  Servicebio GB23404

IgG(H+L)

PeroXidase-conjugated Goat Anti-Mouse Servicebio GB23301

IgG(H+L)

PeroXidase-conjugated Goat Anti-Rat Servicebio GB23302

IgG(H+L)

Transfer buffer Servicebio G2017

Electrophoresis buffer Servicebio G2018

TBS buffer Servicebio G0001

Agarose Servicebio G5056
Sinopharm Group Chemical

Anhydrous ethanol 10009218
Reagent Co. LTD

2xSYBR Green qPCR Master Mix (High Servicebio G3322

ROX)

3. Protocol For ChIP

Day 1:

3.1 Formaldehyde cross-linking and ultrasonic disruption of cells
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3.1.1. For cells: measure the volume of the medium, and add 37% formaldehyde until a
final concentration of 1% is reached.

3.1.2. Incubate for 10 minutes at 37 °C

3.1.3. Terminate the cross-linking: Block the reaction with 500 pul Glycine 2.5 M (final
concentration 125 mM). Incubate for 5 minutes at room temperature.

3.1.4. Discard the medium and wash the cells 3 times with ice cold PBS;

3.1.5. Using a cell scraper scrape off the cells in PBS, centrifuge at 2000g/min for Smin, and then
discard the supernatant;

3.1.6. Breaking the cells in [P Lysis Buffer supplemented with protease inhibitor(the volume of IP
Lysate Buffer depends on the amount of cells).

3.1.7. To facilitate the cell membrane breaking, the cells were repeatedly blown with a pipette (or

shaken on a vortex mixer);

3.1.8. Ultrasonic Crushing: Ningbo Xinzhi JY 92-1IN, 2# probe, 30% power, 4.5s ultrasound,
10.5s interval, S5min, and 20 times. During the ultrasonic process, please be careful to keep the
sample in the ice bath, avoid ultrasonic bubbles .

3.2 Re-clear samples, and IP overnight

3.2.1. After ultrasonic breaking, centrifuge at 12000rpm, 4°C for 10min. Remove supernatant into
a fresh tube. Transfer 90uL lysis solution for Input, store the others at -80 °C.

3.2.2. Take 40 p | ultrasonic crushing product as input, add 10 p L 5 * loading buffer,
heat-denaturate it and perform WB detection to confirm that the sample contains the target protein.
The remaining 50 p 1 product was added with 2.5 p 1 protease K and 2 uL. 5M NaCl (the final

concentration of NaCl was 0.2M), and the solution was decrosslinked at 55°C overnight;

3.2.3.Measure the nucleic acid concentration .Take part of the sample for PCR amplification, and
then run agarose electrophoresis to detect the effect of ultrasonic , and confirm whether the
sample contains the target DNA;

3.2.4. After confirming the Input result, take 100 pl of the ultrasonically crushed product , add 900
ul of ChIP Dilution Buffer containing 1 mM-PMSF and 20 pl of 50xPIC (cooktail). Add 60 pl of
Protein A+G Agarose/Salmon Sperm DNA for each sample. Incubate for 1 hours at 4°C in a
rotating wheel.

3.2.5. Incubate for 10 minutes at 4°C |, centrifuge at 4000 rpm for 5 minutes;

3.2.6. Transfer the sample into two 1.5mL EP tubes.For the IgG tubes,add 1pg of IgG (of the same
species) . For the IPs, use 2 pg of antibody per tube. Incubate overnight at 4°C in a rotating wheel.

Day 2:
3.3 Wash samples, elute, and reverse crosslink.

3.3.1.Add 200ul Protein A+G Agarose/Salmon Sperm DNA to each tubes . Rotate for 2h at 4 °C to
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pull down immuno complexes.
3.3.2.Let all tubes standing at 4°C for 10min.Centrifuge at 4000 rpm for 1 minutes. Discard the
supernatant.
3.3.3.Wash the precipitate complex with the following solution in turn. Cleaning steps: add the
solution, turn it upside down slightly, centrifuge at 4000rpm for 3min, and remove the
supernatant.
Washing solution

1x low salt immune complex wash buffer.

1x high salt immune complex wash buffer.

1x LiCl immune complex wash buffer.

2x TE buffer.

The samples can be used for Western Blot analysis. Add 30ul 1X loading buffer to 30ul
beads,then denature them for WB.
3.3.4.Freshly prepare elution buffer (0.5gSDS+0.42gNaHCO3+50ml Purified Water) . Add 200 pL
of elusion buffer to Elute protein;
3.3.5.Add 20ul 5 M NacCl and 10ul proteinase K to the eluents. And heat all samples at 55 °C over
night to reverse the crosslinking.
Day 3:
3.4 Purify DNA with Spin Column
3.4.1.Add 200 pul Buffer GB to the sample, mix thoroughly by vortex, and incubate at 70°C for
10min to yield a homogeneous solution. Briefly centrifuge the 1.5 ml microcentrifuge tube to
remove drops from the inside of the tube.
3.4.2.Add 200ul ethanol (96-100%) to the sample, and mix thoroughly by vortex for 15 s. Briefly
centrifuge the 1.5 ml microcentrifuge tube to remove drops from the inside of the tube.
3.4.3.Transfer the mixture from step 2 into the Spin Column CB3 (in a 2 ml collection tube) and
centrifuge at 12,000 rpm(~13,400 x g) for 30s. Discard flow-through and place the spin column
into the collection tube.
3.4.4.Add 500 pl Buffer GD(Ensure ethanol(96-100%) has been added) to Spin Column CB3, \
and centrifuge at 12,000 rpm(~13,400 x g) for 30s, then discard the flow-through and place the
spin column into the collection tube
3.4.5.Add 700ul Buffer PW (Ensure ethanol (96-100%) has been added) to Spin Column CB3,
and centrifuge at 12,000 rpm (~13,400 x g)for 30s. Discard the flow-through and place the spin
column into the collection tube.
3.4.6.Add 500pl Buffer PW to Spin Column CB3, and centrifuge at 12,000 rpm (~13,400 x g)for
30s. Discard the flow-through and place the spin column into the collection tube.

3.4.7.Centrifuge at 12,000 rpm(~13,400 x g) for 2 min,and place it at room temperature for 10min
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to dry themembrane completely.
3.4.8.Transfer the Spin Column CB3 in a new clean 1.5 ml microcentrifuge tube, and add 50-200
ul Buffer TE directly to the center of themembrane. Incubate at room temperature(15-25°C) for
2min, and then centrifuge for 2min at 12,000 rpm(~13,400 x g)
3.5 DNA analysis (Real-Time PCR or DNA Sequencing)
3.5.1.Real-Time PCR

Using JASPAR or other database to predict the transcription factor binding sites. Design the
primers according to the sites.

.Make a mixture in 200ul microcentrifuge tube

2x qPCR Mix 10ul
2.5uM primer 2ul
Template 2ul
ddH20 6ull

Run reaction
Pre-incubation 95°C, 10min
Amplification: 40 cycles of 95°C, 15s—60°C, 60s
Melting curve 60°C—95°C, the temperature grows 0.3°C every 15s
.Run PCR reaction on a 2.5% TAE gel and document.
3.5.2.DNA Sequencing

Collect DNA, measuring the concentration,and then send to a sequencing company.
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