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09. (SeSWembeU) 2019  

PURMHFW: iGEM_MXnich2019 ShaUed PUojecW
AXWKRUV: Johanna WallneU

JRKDQQD + SDUDK
HeSaUin-PXUificaWion

MaWeUialVƔ
HiTUaS HeSaUin HPż

(FORZ RDWH: 0.5 PL/PLQ)Ŷ
FUDFWLRQ VL]H: 1 POŶ

SWock SolXWionVż
1 M HEPES, PH 7.2 (0.5 L: 119.15 g HEPES (fUee acid), MW: 238.3)Ŷ
5 M NaCl (0.5 L: 29.22 g NaCl, MW: 58.44)Ŷ
1 M NaOH (0.5 L: 20 g NaOH, MW: 40)Ŷ
30 % 2-PUoSanolŶ

BXffeU A:ż
50 mM HEPES, SH 7.2Ŷ

BXffeU Bż
50 mM HEPES, 2 M NaCl, SH 7.2Ŷ

ETXilibUaWion BXffeUż
50 mM HEPES, 120 mM NaCl, SH 7.2Ŷ
5 CV = 5 mLŶ

WaVh BXffeUż
50 mM HEPES, 120 mM NaCl, SH 7.2Ŷ
10 CV = 10 mLŶ

LineaU SalW GUadienW: 6 - 100 % oYeU 20 CV = 20 mL, 100 % Bż
RegeneUaWionż

1 M NaOH, 10 CV = 10 mLŶ
30 % 2-PUoSanol, 10 CV = 10 mLŶ

PUHSDUDWLRQƔ
PUeSaUe SWock SolXWionV, filWeU Whem!
PUeSaUe BXffeU A, BXffeU B, ETXilibUaWion BXffeU, WaVh BXffeU
PUeSaUe ElXWion BXffeU (20 [ 10 mL -> label 20 [ 15 mL FalconV)
PUeSaUe XY [ FT ESSiV, 10 [ WaVh ESSiV, 20 [ ElXWion ESSiV
ETXilibUaWe Whe heSaUin UeVin ZiWh 5 CV ETXLOLEUDWLRQ BXIIHU
PUeSaUe Whe VamSle: haUYeVW Whe VXSeUnaWanW foUm Whe 6-Zell SlaWe. CenWUifXge 10 minXWeV aW 2000 g.
FilWUaWion: FilWeU Whe haUYeVWed VXSeUnaWanW WhUoXgh a 0.8 ȝm V\Uinge filWeU
Load Whe VamSle on Whe UeVin -> collecW FloZ-WhUoXgh = XY mL = XY fUacWionV
:DVK
WaVh ZiWh 10 CV WaV BXffeU = 10 fUacWionV
EOXWLRQ
ElXWe ZiWh a ValW gUadienW (120 - 20000 mM NaCl) ZiWh 20 CV = 20 fUacWionV

FRIDAY, 20/9/2019
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150 925 75 9.25 0.75

200 900 100 9 1

300 850 150 8.5 1.5

400 800 200 8 2

500 750 250 7.5 2.5

600 700 300 7 3

700 650 350 6.5 3.5

800 600 400 6 4

900 550 450 5.5 4.5

1000 500 500 5 5

1100 450 550 4.5 5.5

1200 400 600 4 6

1300 350 650 3.5 6.5

1400 300 700 3 7

1500 250 750 2.5 7.5

1600 200 800 2 8

1700 150 850 1.5 8.5

1800 100 900 1 9

1900 50 950 0.5 9.5

2000 0 1000 0 10

NDCO >PM@ BXIIHU A >ȝL@ BXIIHU B >ȝL@ BXIIHU A >PL@ BXIIHU B >PL@
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PXULILFDWLRQ 20/09/2019

RHJHQHUDWLRQ
10 CV 1 M NaOH
10 CV 30 % 2-PUoSanol
DDWD AQDO\VLV
MeaVXUe A280 of each fUacWion (FloZ-ThUoXgh, WaVh, ElXWion) .
SDS Page: L, FT, W, E1, E2, E3,... (WoWal: XY combV?)
UeadoXW: HiBiWƔ
UeVXlWVƔ

ż
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AOHMDQGUR
cell cXlWXUe

SSliWWing: SaVVage 37Ɣ
mediXm e[change oYeU MIN6-cellVƔ

MRULW]
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VLP-haUYeVWing and HiBiW on MIN6-cellV
HaUYeVWing fUom 24-Zell SlaWeVƔ

BXffeUV:ż
9LP/H[RVRPHV L\VLV BXIIHU: Add PUoWeaVe InhibiWoU CockWail (SigmaAldUich, P8340) 1:50 Wo VLB (1X PBS, 1 
% TUiWon X-100), SUeSaUe 40 �l SeU Zell + 500 �l.

Ɣ

PBS IRU PL[LQJ VXSHUQDWDQW XQO\VHG VDPSOHV (1:1): Add PUoWeaVe InhibiWoU CockWail 1:50 Wo PBS4MIX, 
SUeSaUe 40 �l SeU Zell + 500 �l.

Ɣ

CHOO L\VLV BXIIHU: Add PUoWeaVe InhibiWoU CockWail 1:100 Wo CLB 1X PBS, 0.5 % TUiWon X-100), SUeSaUe 400 �l 
SeU Zell + 500 �l.

Ɣ

PBS IRU GLOXWLQJ DOO VDPSOHV (1:10):Add PUoWeaVe InhibiWoU CockWail 1:100 Wo PBS4DIL, SUeSaUe 135 �l SeU 
Zell + 1.5 ml.

Ɣ

SXSHUQDWDQW KDUYHVWLQJż
HaUYeVW 600 �l VXSeUnaWanW conWaining Whe VLPV 72 h afWeU WUanVfecWion / e[oVomeV 48 h afWeU WUanVfecWion and 24 h afWeU 
mediXm e[change inWo 1.5 mL ESSiV.
CenWUifXge aW 5500 USm (2029 g in ESSeQdRUf MLQLSSLQ) foU 10min Wo UemoYe dead cellV and biggeU cell debUiV.
TUanVfeU 400 �l VXSeUnaWanW Wo a neZ 1.5 mL ESSi and ZoUk on ice fUom WhiV VWeS on. DiVcaUd Whe SlaWe ZiWh Whe SelleWed 
cellV.
TUanVfeU 2 X 40 �l fUom Whe cenWUifXged VXSeUnaWanW Wo WZo neZ 1.5 ml ESSiV, one conWaining 40 �l PBS4Mi[ (Xnl\Ved 
VXSeUnaWanW) and Whe oWheU one conWaining 40 �l VLB (l\Ved VXSeUnaWanW). Mi[ Zell, bXW do noW YoUWe[ Wo aYoid foam 
foUmaWion in Whe l\Ved VXSeUnaWanW VamSleV.
IncXbaWe Whe l\Ved VXSeUnaWanW VamSleV aW 60 �C foU 10 min. Then SXW Whe VamSleV on ice.
Shock-fUee]e Whe Uemaining 320 �l cenWUifXged VXSeUnaWanW and VWoUe iW aW ±80 �C Wo do a TPCR ZiWh Whe Vame VamSleV.
DilXWe boWh Whe non-l\Ved and Whe l\Ved VamSleV 1:10 in cold PBS ZiWh PUoWeaVe InhibiWoU CockWail 1:100 (5 �l VamSle + 45 
�l PBS = PBS4DIL) and mi[ Zell b\ SiSeWWing XS and doZn.
Anal\]e Whe VamSle conWenW ZiWh Whe Nano-Glo� HiBiT E[WUacellXlaU DeWecWion S\VWem (PUomega). TUanVfeU 42 �L of Whe 
VamSleV (SXVh onl\ XnWil Whe SUeVVXUe SoinW) inWo a ZhiWe 96 Zell SlaWe. Add 42 �l fUeVhl\ SUeSaUed HiBiT ReacWion Mi[ 
(SXVh onl\ XnWil Whe SUeVVXUe SoinW) Wo Whe 40 �l dilXWed VamSleV (eTXiYalenW Wo 1.25 % oU 1/80 WoWal VXSeUnaWanW) and Vhake 

Whe SlaWeV aW 300 min±1 foU 10 min aW Uoom WemSeUaWXUe befoUe meaVXUing Whe lXmineVcence.
CHOO FRQWHQW DQDO\VLVż
CaUefXll\ UemoYe Whe Uemaining 200 �l mediXm in Whe ZellV.
Add 400 �l CLB Wo each Zell and SiSeWWe XS and doZn 16 WimeV ZaVhing Zell Whe Zhole Zell aUea.
ReVXVSend and WUanVfeU Whe cell l\VaWe Wo 1.5 ml ESSiV and cenWUifXge Whe WXbeV aW 16.000 Ucf in Whe cooled cenWUifXge foU 10 
min aW 4�C.
CollecW fiUVW 80 �l and When 200 �l of Whe VXSeUnaWanWV inWo WZo neZ 1.5 ml ESSiV. DiVcaUd Whe cell debUiV SelleW. PXW Whe 80 �l 
aliTXoWV on ice and Vhock-fUee]e Whe Uemaining 200 �l one Wo VWoUe iW aW ±80 �C and do a TPCR ZiWh Whe Vame VamSleV.
IncXbaWe Whe 80 �l cell l\VaWeV aW 60 �C foU 10 min. Then SXW Whe VamSleV on ice.
DilXWe Whe l\Ved VamSleV 1:10 in cold PBS ZiWh PUoWeaVe InhibiWoU CockWail 1:100 (5 �l VamSle + 45 �l PBS = PBS4DIL) and 
mi[ Zell b\ SiSeWWing XS and doZn.
YoX can fUee]e Whe Uemaining 115 �l VamSle in Whe SN l\Ved VXSeUnaWanW SlaWe b\ SXWWing iW in Whe ±80 �C fUee]eU Wo do a 
TPCR ZiWh Whe Vame VamSleV.
Anal\]e Whe VamSle conWenW ZiWh Whe Nano-Glo� HiBiT E[WUacellXlaU DeWecWion S\VWem. TUanVfeU 42 �L of Whe VamSleV 
(SXVh onl\ XnWil Whe SUeVVXUe SoinW) inWo a ZhiWe 96 Zell SlaWe. Add 42 �l fUeVhl\ SUeSaUed HiBiT ReacWion Mi[ (SXVh onl\ 
XnWil Whe SUeVVXUe SoinW) Wo Whe 40 �l dilXWed VamSleV (eTXiYalenW Wo 2.5 % oU 1/40 WoWal VXSeUnaWanW) and Vhake Whe SlaWe aW 

300 min±1 foU 10 min aW Uoom WemSeUaWXUe befoUe meaVXUing Whe lXmineVcence.
HLBL7 CDOLEUDWLRQ CXUYHż
DilXWe Whe 20 �M HiBiT ConWUol PUoWein (PUomega) 1:1000 in PBS4DIL (1 �l SUoWein + 999 �l PBS4DIL) and mi[ Zell. YoX 
can XVe WhiV 20 nM VolXWion foU VeYeUal HiBiT aVVa\V. AfWeU VWeS 19 fUee]e iW aW ±20 �C.
Make a dilXWion VeUieV in Vi[ 1.5 ESSiV accoUding Wo Whe folloZing Wable and meaVXUe each VolXWion in UeSlicaWeV on each 
ZhiWe flaWboWWom 96-Zell SlaWe:
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20 nM VolXWion 0 �l 3.75 �l 7.5 �l 11.25 �l 15 �l

PBS4DIL 300 �l 296 �l 293 �l 289 �l 285 �l

7RWDO 9ROXPH 300 �l 300 �l 300 �l 300 �l 300 �l

A B C D E F

1

2

3

FDOLEUDWLRQ FXUYH HLBLW

AOHMDQGUR
VLP SXUificaWion oYeU bioWin beadV and flXoUeVcence micUoVcoS\

PURWRFRO IRU KDUYHVWLQJ IURP 6-ZHOO SODWHV (2.5 PO PHGLXP)Ɣ
BXffeU SUeSaUaWion.a.

PUeSaUe 4 ml PBS SeU Zell in a 15/50 ml Falcon WXbe (SXW iW on ice).I.
Add PUoWeaVe InhibiWoU CockWail (SigmaAldUich, P8340) 1:100 Wo CLB (cell l\ViV bXffeU: 1X PBS, 0.5 % TUiWon X-100), 
SUeSaUe 220 �l SeU Zell (SXW iW on ice).

II.

Add PUoWeaVe InhibiWoU CockWail 1:50 Wo VLB (VLP l\ViV bXffeU: 1X PBS, 1 % TUiWon X-100), SUeSaUe 280 �l SeU Zell 
(SXW iW on ice).

III.

Add PUoWeaVe InhibiWoU CockWail 1:50 Wo PBS4MIX (PBS foU mi[ing VXSeUnaWanW Xnl\Ved VamSleV 1:1), SUeSaUe 280 �l 
SeU Zell (SXW iW on ice).

IV.

Add PUoWeaVe InhibiWoU CockWail 1:100 Wo PBS4DIL (PBS foU dilXWing VamSleV 1:10), SUeSaUe 550 �l SeU Zell (SXW iW on 
ice).

V.

ETXilibUaWion.b.
UVe 100 �l of bioWin magneWic bead VXVSenVion SeU 2.0 ml ESSi.I.
Add 1 ml PBS and mi[ Zell b\ inYeUWing Whe WXbe.II.
PXW Whe WXbe on Whe magneW and UemoYe Whe VXSeUnaWanW.III.
Add anoWheU ml PBS and UeVXVSend Whe beadV Zell b\ SiSeWWing XS and doZn.IV.

HaUYeVWing.c.
HaUYeVW 2[ 1 ml VXSeUnaWanW (conWaining Whe VLPV 65 h afWeU WUanVfecWion and 40 h afWeU mediXm e[change) SeU Zell 
inWo 2.0 ml ESSiV and cenWUifXge aW 5500 USm (2029 g in ESS. MLQLSSLQ) foU 10min Wo UemoYe dead cellV and biggeU 
cell debUiV.

I.

Take 2X 50 �l aliTXoWV (PUePXUificaWion) inWo neZ 1.5 ml ESSiV.II.
PXW Whe WXbe ZiWh Whe magneWic beadV on Whe magneW and UemoYe Whe 1 ml PBS.III.
TUanVfeU 800 �L cenWUifXged VXSeUnaWanW inWo Whe WXbeV ZiWh Whe magneWic beadV,  UeVXVSend Whe beadV Zell b\ 
SiSeWWing XS and doZn.

IV.

Binding.d.
IncXbaWe Whe mediXm ZiWh Whe beadV Zhile VSinning aW 4 �C foU 3 h min (Wake Whe UoWaWing deYice Wo Whe cold Uoom).I.

WaVh.e.
PXW Whe WXbe ZiWh Whe magneWic beadV on Whe magneW.I.
Take 2X 50 �l aliTXoWV (FloZWhUoXgh) inWo neZ 1.5 ml ESSiV and diVcaUd Whe UeVW of Whe VXSeUnaWanW.II.
Add 600 �l PBS and UeVXVSend Whe beadV Zell b\ SiSeWWing XS and doZn.III.
PXW Whe WXbe ZiWh Whe magneWic beadV on Whe magneW.IV.
Take 2X 50 �l aliTXoWV (WaVh 1) inWo neZ 1.5 ml ESSiV and diVcaUd Whe UeVW of Whe VXSeUnaWanW.V.
ReSeaW VWeSV c. WhUoXgh e. (WaVh 2)VI.

ElXWion/L\ViV.f.
Add 200 �l CLB and UeVXVSend Whe beadV Zell b\ SiSeWWing XS and doZn.I.
IncXbaWe aW 60 �C foU 10 min.II.
PXW Whe WXbe ZiWh Whe magneWic beadV on Whe magneW.III.
TUanVfeU aV mXch aV SoVVible inWo a neZ 1.5 ml ESSi (ElXWion) ZiWhoXW Waking an\ magneWic beadV along.IV.

HiBiW aVVa\.g.
Anal\]e one SaUW of Whe VamSle conWenW ZiWh Whe HiBiW E[WUacellXlaU DeWecWion KiW.I.
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Add 50 �l VLB Wo one of Whe PUePXUifiacWion, FloZWhUoXgh, and WaVh 1-3 VamSleV, mi[ Zell, and incXbaWe Whe 
VamSleV aW 60 �C foU 10 min (--> l\Ved VamSleV).

II.

Add 50 �l PBS4MIX Wo one of Whe PUePXUifiacWion, FloZWhUoXgh, and WaVh 1-3 VamSleV, and mi[ Zell (--> Xnl\Ved 
VamSleV).

III.

DilXWe 5 �l ElXWion VamSle in 45 �l PBS4DIL in a neZ 1.5 ESSi.IV.
DilXWe  5 �l PUePXUifiacWion, FloZWhUoXgh, and WaVh 1-3 VamSleV (boWh l\Ved and Xnl\Ved) in 45 �l PBS4DIL in neZ 
1.5 ESSiV.

V.

Mi[ 40 �l fUeVhl\ SUeSaUed HiBiW ReacWion Mi[ and 40 �l of Whe dilXWed VamSleV (eTXiYalenW Wo 0.091 % of 
PUePXUificaWion and FloZWhUoXgh VamSleV, 0.4 % of WaVh VamSleV, and 2 % of Whe ElXWion VamSle) on a ZhiWe 

flaWboWWom 96-Zell SlaWe and Vhake iW aW 300 min±1 (black VhakeU on Jeff¶V bench aUea) foU 10 min befoUe meaVXUing 
Whe lXmineVcence.

VI.

FlXoUeVcence micUoVcoS\: 11 mL AdYanced DMEM ZeUe VXSSlemenWed ZiWh 1.1 �L HoechVW 33342 (1:10000) and 11 �L ALe[a-
FlXoU 546 bioc\Win (1:1000)

Ɣ

The mediXm oYeU Whe cellV ZaV UemoYed and 2 mL/Zell of DMEM + flXoUeVcenW VWXff ZaV addedƔ
Whe SlaWe ZaV incXbaWed foU 20 min aW 37 �C and When Whe cellV ZeUe ZaVhed 3 WimeV ZiWh 2 mL ZaUm PBS and When imaged on 
Whe EVOS

Ɣ


