Re-Purification of ALK2 for crystallisation with different compounds
from M4K.

Aim:

Re-purify the short construct of ALK2 (aka ACVR1A) for crystallisation with different M4K
compounds. The protein had already been purified and flash frozen at -80C by standard methods by
Ros Adamson and so any aggregates needed to be removed before use in crystallisation trials.

Protein Purification

Proteins to be purified:

ACVRI1A (no GS loop)
MGHHHHHHSSGVDLGTENLYFQ/*SMQRTVARDITLLECVGKGRYGEVWRGSWQGENVAVKIFSSRDEKSWFR
ETELYNTVMLRHENILGFIASDMTSRHSSTQLWLITHYHEMGSLYDYLQLTTLDTVSCLRIVLSIASGLAHLHIEIFGT
QGKPAIAHRDLKSKNILVKKNGQCCIADLGLAVMHSQSTNQLDVGNNPRVGTKRYMAPEVLDETIQVDCFDSYKR
VDIWAFGLVLWEVARRMVSNGIVEDYKPPFYDVVPNDPSFEDMRKVVCVDQQRPNIPNRWFSDPTLTSLAKLM
KECWYQNPSARLTALRIKKTLTKID

/* denotes Tev cleavage site
Clean up purification:

e Thaw protein sample from -80C storage

e Dilute from 0.5ml to 3ml with gel filtration buffer (50mM HEPES, 300mM NacCl, 0.5mM TCEP
pH7.5)

e Runon a pre-equilibrated GF200 column at 1ml/min using standard gel filtration buffer. Run
samples on an SDS PAGE gel

e  Mix 5ul of loading dye with 15ul sample, boil for 3 minutes and load 10ul onto the gel. Run
at 160V for 50 minutes.
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Top: SDS-PAGE gel of re-purified ALK2 to remove aggregates from freeze/thaw process. Bottom: Gel
filtration trace showing the UV absorbance of the fractions from the gel filtration process.

Protein crystallisation:
Coarse screen

e Sample concentrated down to 9.1mg/ml.

e Sample divided into 5 and 1mM compound added to each tube. (Compounds used
M4K2163, M4K2143, M4K2192, M4K2207 and M4K2194)

e Sample spun at 13000rpm on a benchtop centrifuge for 10 minutes.

e Drops set up at 150nl volume using a mosquito dispenser at 1:2, 1:1 and 2:1 ratios. Two
plates set up per compound for incubation at both 4C and 20C.

e Follow-up plates set up identically with 9.5mg/ml protein, 1mM compound (M4K2163 or
M4K2143) with 150nl drops at ratios of 1:2 1:1 and 2:1.



FU screen design:
The follow-up screens designed from the hits identified from the initial coarse screen were made up
as shown below based around the original coarse screen well condition.

Ros-composite-FU-C3-z001
1 2 3 1 5 & 7 3 9 10 11 12

(0.1M HEPES p|0.1M HEPES p(0.1M HEPES p|0.1M HEPES p|0.1M HEPES p|0.1M HEPES p|0.1M HEPES p|0.1M HEPES p|0.1M HEPES p|0.1M HEPES p|0.1M HEPES p|0.1M HEPES p|
A (01MKPOD |OIMKPOD (OIMEKPOD [0OIMEPOD |OIMEKPOD |[OIMEKPOD |OAMEPDOD |01MEPOD |OIMKPOD |[QUIMKPOD |OAMKPOD |O1M KPOD

(04N NaPDM |04M NaPOM [D4M NaPOM | 04N NaPOM |0.4M NaPOM [D4M NaPOM |0AM NaPOM 040 NaPOM 046 NaPOM |04 NaPOM |0.4M NaPOM |0.4M NaPOM

(0.1M HEPES p|0.1M HEPES p(0.1M HEPES p|0.1M HEPES p|0.1M HEPES p|0.1M HEPES p|0.1M HEPES p|0.1M HEPES p|0.1M HEPES p|0.1M HEPES p|0.1M HEPES p|0.1M HEPES p|
E (02MKPOD |OZMKPOD (O2ZMEPOD [02MEPOD |02ZMEKPOD [D2MEKPOD |0D2MEPDD |02ZMEPOD |02MEKPOD |[0O2MEKPOD |O2MEKPOD |02M KPOD

(04N NaPDM |04M NaPOM [D4M NaPOM | 04N NaPOM |0.4M NaPOM [D4M NaPOM |0AM NaPOM 040 NaPOM 046 NaPOM |04 NaPOM |0.4M NaPOM |0.4M NaPOM

(0.1M HEPES p|0.1M HEPES p(0.1M HEPES p|0.1M HEPES p|0.1M HEPES p|0.1M HEPES p|0.1M HEPES p|0.1M HEPES p|0.1M HEPES p|0.1M HEPES p|0.1M HEPES p|0.1M HEPES p|
c (04N KPOD  |O4MKPOD  (0OAMKPOD  [04M KPOD  |O4MKPOD [DAMKPOD |0AMKPOD |04M EPOD  |04MKPOD  |[0LAM KPOD  |0AM KPOD  |O4M KPOD

(04N NaPDM |04M NaPOM [D4M NaPOM | 04N NaPOM |0.4M NaPOM [D4M NaPOM |0AM NaPOM 040 NaPOM 046 NaPOM |04 NaPOM |0.4M NaPOM |0.4M NaPOM

(0.1M HEPES p|0.1M HEPES p(0.1M HEPES p|0.1M HEPES p|0.1M HEPES p|0.1M HEPES p|0.1M HEPES p|0.1M HEPES p|0.1M HEPES p|0.1M HEPES p|0.1M HEPES p|0.1M HEPES p|
o (0E6M KPOD  |OEMKPOD (OEM KPOD  |OUEM KPOD  |O6MKPOD |[OEMKPOD |OEM KPOD |0EM KPOD |OEMKPOD |OUEM KPOD |OE6M KPOD |0EM KPOD

(04N NaPDM |04M NaPOM [D4M NaPOM | 04N NaPOM |0.4M NaPOM [D.4M NaPOM |04 NaPOM 040 NaPOM 046 NaPOM [D4M NaPOM |0.4M NaPOM |0.4M NaPOM

(0.1M HEPES p|OL1M HEPES p(0.1M HEPES p|0.1M HEPES p|0.1M HEPES p|0.1M HEPES p|0.1M HEPES p|0.1M HEPES p|0.1M HEPES p|0.1M HEPES p|0.1M HEPES p|0.1M HEPES p|
E (04N KPOD  |O4MKPOD  (0OAM KPOD  [04M KPOD  |O4MKPOD [0DAMKPOD |0AMEKPOD |04M EPOD  |04AMKPOD  |[0LAM KPOD  |0AMKPOD  |04M KPOD

(.10 NaPOM J0LM NaPOM [0U1M NaPOM |0.16 NaPOM |0.1M NaPOM [0.1M NaPOM |0.1M NaPOM 0.1 NaPOM J0.1M NaPOM [0L1M NaPOM 010 NaPOM |0.1M NaPOM

(0.1M HEPES p|OL1M HEPES p(0.1M HEPES p|0.1M HEPES p|0.1M HEPES p|0.1M HEPES p|0.1M HEPES p|0.1M HEPES p|0.1M HEPES p|0.1M HEPES p|0.1M HEPES p|0.1M HEPES p|
F (04N KPOD  |O4MKPOD  (0OAM KPOD  [04M KPOD  |O4MKPOD [0DAMKPOD |0AMEKPOD |04M EPOD  |04AMKPOD  |[0LAM KPOD  |0AMKPOD  |04M KPOD

(020 NaPDM |02 M NaPOM [0.2M NaPOM |0.2M NaPOM 0.2 M NaPOM (020 NaPOM |0.2M NaPOM 020 NaPOM [0.2M NaPOM [0.2M NaPOM 020 NaPOM |[0.2M NaPOM

(0.1M HEPES p|OL1M HEPES p(0.1M HEPES p|0.1M HEPES p|0.1M HEPES p|0.1M HEPES p|0.1M HEPES p|0.1M HEPES p|0.1M HEPES p|0.1M HEPES p|0.1M HEPES p|0.1M HEPES p|
G (04N KPOD  |O4MKPOD  (0OAM KPOD  [04M KPOD  |O4MKPOD [0DAMKPOD |0AMEKPOD |04M EPOD  |04AMKPOD  |[0LAM KPOD  |0AMKPOD  |04M KPOD

(04N NaPOM |04 NaPOM (DLW NaPOM | 046 NaPOM |0.4M NaPOM [D4M NaPOM |04 NaPOM 048 NaPOM 046 NaPOM [D4M NaPOM |0.4M NaPOM |0.4M NaPOM

(0.1M HEPES p|OL1M HEPES p(0.1M HEPES p|0.1M HEPES p|0.1M HEPES p|0.1M HEPES p|0.1M HEPES p|0.1M HEPES p|0.1M HEPES p|0.1M HEPES p|0.1M HEPES p|0.1M HEPES p|
H (04N KPOD  |O4MKPOD  (0OAM KPOD  [04M KPOD  |O4MKPOD [0DAMKPOD |0AMEKPOD |04M EPOD  |04AMKPOD  |[0LAM KPOD  |0AMKPOD  |04M KPOD

(06N NaPDM 0UEM NaPOM [0UEM NaPOM | 0.EM NaPOM |0.6M NaPOM [DUEM NaPOM |0UEM NaPDM |0UEM NaPOM J0UEM NaPOM |0UEM NaPOM |0.EM NaPOM |0UEM NaPOM

Ros-compaosite-FU-09-z001
1 2 3 4 5 6 I 3 | 10 11 12

0.1M MES pH |0.1M MES pH |0.1M MES pH (0,10 MES pH |0.1M MES pH |0.1M MES pH [0.10 MES pH [0 1M MES pH |0.1M MES pH |0L1M MES pH [0.1M MES pH |0.1M MES pH
A IMAMS0  [IMAMSD  (IMAmSD  [IMAmSD  [1MAmSD  [IMAmMSC  [IMAMSD  [IMAmSD  |IMAMSD  [IMAmSD  [IMAmSD  [1MAmSD
5%{v/v] DIDK | 555{vv) DIDX |5%{w/v] DIOX |536wfv] DIOK |S535 w/v] DIDN |S35{w/v) DIOX [S35wiv) DICK [S556/wiv]) DIOK | 5% vv) DIOX | 5350w DIOX [5%8/w/v] DIOK | 536vfv) DIOX

010 MES pH |00 MES pH 0,10 MES pH [0.1M MES oH |0.0M MES pH |0L1M MES pH [0.10 MES o [0.00 MES pH |0.1M MES pH 01N MES pH (0,00 MES pH 0,10 MES o1
B 12MATS0 [12MATS0 |12MATSO [12MAmSO [12MAmSD |12MAmS0 [12MAmSD [12MAmS0 |12MAmS0 |12MAmS0 [12Mamso [12Mamso

5 wfv] DIOX. | 56{wv] DIOM | S%6{wiv) DIOK. |3]u/i) DHOX |S56]wv) DIOH | Scjwii) DHOX. |S56fufv) DOON |B56{wiv) DION | S56/wiv) DIOX. | B%6{ufv) DIOX |B56]w/v) DIDK |EBcjuii) DIOX
010 MES pH | 010 WES pH 016 MES pH [0.1M MES oH |0.0M MES pH |0L1M MES pH [0.10 1MES ot [0 10 MES pH |0 10 MES pH 0010 MES pH (0,00 ME2S o (000w s o

c 1AM AmSD  |LAMAmSD  |L4M AmMSD  |LAM AmSD (1AM AmSD (1AM AmSD (1AM AmSD  |LAM AmSD  (LAM AmS0  (LAM AmS0  |14M AmSD |1.4M AmSD

755 wiv] DIDK | 735{wAv) DIOX |735/w/v] DIOK |795/wfv] DIOK |73ciwAv] DIDN |735w/v] DIOX [735wiv]) DICK [735wiv] DIOK | 735viv) DIOX | 735w DIOX 735w DIOH |73gwf DIOX

0104 MES pH |00 MES pH 0,16 MES pH (0,10 MES oH |0.1M MES pH |0L1M MES pH 0,10 MES o [0.00 MES pH|0.1M MES pH |00 MES pH (0,00 MES £H 0,10 MES o1
o LEM ATED |LEMATSD |1EMATSD [LEMATSD |1LEM ATSD |LEMATSD |LEMAmSD [LEMAmSD |LEM ATS0 |LEMAmSD [15MAmSD [1.8M aAmsD

854 v/v] DIOK | B5%{wv] DIOM |B55/w/v]) DIOK |B3u/v) DHOK |BSe]wv) DICH |B55iw/i) DHON |BStwiv) DHON [B56{viv) DION |855/wiv] DIOX | %) DIOX |E56|w/v) DION |B5civiv) DIOHE
011 MES pH | 010 WES pH 010 MES pH [0.1M MES o8 |0.1M MES pH |0L1M MES pH [0.10 MES o [0 10 MES pH 010 MES pH 0010 MES pH (0,00 MES pH (001N MES o

E 1BM AmSD  |1EMAmSD |1EMAmSD |1BMAmSD |1BMAmSD |1EMAmSD |1EMAmSD |LEM AmSD (LEM AmSO  (LEM AmSD |1.BM AmSD  |1.EM AmSD

295l wiv) DIDK |2%6vAv) DIDX |9%0wiv] IO |D95wfv] DIOK |09eiviv] DIDN |9%:w/v] DIOX [955wiv) DICK [95gviv]) DIDK |29 viv) DIOX |9%cwAv) DIOX 955w DIOK | 295w DIOX

0104 MES pH | 040 MES pH 0,00 MES pH (0,10 MES oH |0.0M MES pH |0L1M MES pH 0,10 MES o [0.00 MES o1 |0.4M MES pH |04 MES pH (0,00 MES o4 (0,10 MES oH
F IMATSD  [IMATSD  [IMATSD  [ZMAmSD  [IMAmSD  |2MATS0 [2MATSD  [ZMAmSD |ZMAmSD |2MAmSD [2MamsD [2mamsD

1068w} DD | 1058w} DO | 1055 wAv) D90 |10%6(wAe) DIO) | 1058w/ DN [108wA) DO |108/v) DID | 1058/wA) DHD | 1056w} DOD | 1055w/} OO [1080wi} D40 | 1058w DI
010 MES pH |00 MES pH |0.1M MES pH [0.LM MES oH |0.0M MES pH |0LIM MES pH 0,10 MES o [0.00 MES pH |0.1M MES pH |0 MES pH (0,00 MES g4 0,00 MES o

& 2IMATE0 |22MATS0 [22MATSO [2ZMATSD |22MAMSD |2IMAMSD [2IMAmSD [22MAmS0 |22MAmS0 [22MAmSO [22Mamso [22mamso
12%wiv] DD |12%]wAv) DID | 125w DIO 1330w DID | 125 wivl D90 |12 wAv) DIO 1250w DID [1230wk) DID | 12%wiv] DID |12%(vA) DID [123wA) DIO | 1235w DID

010 MES pH | 040 WMES pH 010 MES pH (010 MES oH |0.0M MES pH |01 MES pH D010 MES o [0.10 MES pH |0 1M MES pH 0010 MES pH (0,00 MES oH (0010 MES oH
H I3MATE0 |23MATSD [23IMATSO ([2IMATS0 |Z3MATSD |23MATSD [23MAmSD [23MAmI0 |ZIMATS0 |23MATSD [23MAmSD [23MamsD

145w DI | 1455{wiv) DID | 1855(wiv) DIO | 1435w/ DID | 145 wfv] D90 | 1455 v/v) DID |1455w/) DID [1455wi) DIO | 14%wiv] DID | 1455vAv) DID 1435w/ DIO | 1455 wfv) DID

FU screens based off the ALK2 refined coarse screen wells C9 and D9



Ros-composite-FU-G5-z001
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OL1M AmSD
0.2 W HAAC
5% BPEGS

(0.1 AmS0
(0.3 HAAC
5% BPEGS

(0.1 AmS0
(041 HAAT
5% BPEGS

0.1 AmSD
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OLIN AmSD
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(0.1 AmSD
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5% BPEGS
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108 BPEGS
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0.1 HAAC
10% BPEGS

0.2 AmSD
0.2 M HAAT
1066 EPEGS

(0.2 AmS0
(0.3 NAAC
108 BPEGS

(0.2 AmS0
040 HAAC
108 BPEGS

0.2 AmS0
0.3M HAAC
10% BPEGS

02N AmSD
DLEM HAAC
10% BPEGS

(0.2 AmS0
(0.7 HAAD
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(D.EM AmSD
1M NAAC

2% BPEGS

OLEM AmSD
1AM NAAC

20%: BREGS

RoscompFUF4EL12-z001
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a 0.EM AmCITd

0,80 AmCiTd

1M AmCiTd

12M AmCiTd

1AM AmCTd
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FU screens based off the ALK2 refined coarse screen wells G9, F4/E12 and A2/C10




Crystal mounting:
e (Crystals were mounted at the appropriate temperature using mitogen loops of an
appropriate size.
e Ethylene glycol was added to mother liquor to make a 25% solution which was added to the
drops.
e C(Crystals were flash frozen in liquid nitrogen before being transferred to a puck for long term
storage.



