How to use SEC-SAXS [for SHIMADZU Nexera/Prominence-i] (2020.07.10)
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0 Preparation of HPLC system

0-1

When Lab solutions (Control Software of HPLC) are launched on the PC, the operation from the front LCD
panel of the HPLC is locked.

When you operate the HPLC from the front LCD panel for buffer exchange or other operations, touch the

lock icon (1) on the front LCD panel and enter the password: 00000 (2) to unlock the HPLC.
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0-2
Touch the solvent bottle icon (3) on 34T ACEIE [Analysis Main Screen] of the front LCD panel to open
R FA7T [Pump tab] on [Parameter screen], and check the following parameters.

e [Flow rate] (4): Set same value at 1A-7
£ LR [Upper pressure limit] (5): 4.0 MPa (default: See the manual of the your SEC column)

£ EBR [Lower pressure limit] (6): 0.0 MPa (default: See the manual of the your SEC column)
R—k [Port] (7): A

Ready
NIA-5—inE -t

v
_E; 3- o A m
= e m

W B239c 235¢ 68aw o

0.0 m238

¥ I w =

BEEBRA. ZHOMER TS 42!

0-3

Open F—kH>TF5—42T [Auto Sampler] tab on [Parameter screen], and check the following parameters.
H—5—5v9FL—h L [Rack plate cooler L] (8): ON
9—5—5v9FL—h R [Rack plate cooler R] (9): OFF
YT IWY—5—RE [Sample rack temperature] (10): 4°C (set the appropriate value)




0-4
Open #F—7>%A7 [Oven] tab on [Parameters screen], and check the following parameters.
A—T2RE [Column oven temperature]: 20°C (set appropriate value)
LFREE [Upper temperature limit]: 30°C (when column oven temperature is set to 4~25°C)

NIILTRT L3> [Valve position]: 1

0-5
Open 1 Hi%§ A #7 [detector A] tab on [Parameters screen], and check the following parameters.
K 1 [Wavelength 1] (14): 280 nm
S>7 [Lamp] (15): D2
tJLiRER [UV cell temperature control] (16): ON
TILRE [UV cell temperature] (17): 30°C [fixed]

XL 2

ML 22

0-6
Touch [OK] icon (18). If they are not started, the Temp control of auto sampler and D2 lamp start. And the

temp indicator of sample rack L and D2 lamp indicator [bulb icon] are change to light blue color.

0-7
Touch K27 [pump] icon (19) to start flow (you can set the flow rate (20)), and touch #—2J> [oven]

icon (21) to start the column oven (The icon turns light blue while it's working.)
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0-8
Touch the lock icon (22) to lock the HPLC.
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0-9

Synchronization of PC clock (for HPLC control PC)

Check the time of HPLC control PC (remote desktop on BL control or Measurement PC) and the time of measurement
PC. If they are same, proceed to 0-13. If they are out of sync, right-click on the clock in the bottom right corner of

the remote desktop window PC and select the second line "H{tEBFZIDERAZE (A)" [Adjust Date and Time].
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0-10
“BZIDEIHE” window come appear in the remote desktop. Please click [5 9 <BEHA] in “BFZIZRHI T 5"
Time server of each beamline is as follows. Please click this button several time if you see the error. Finally, the
time stamp of synchronization will be updated.

BL-10C: 172.16.0.66

BL-15A2: 172.16.0.1
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0-11
In the case that the combination between beamline and IP address of time server is different (For example, HPLC
of BL-15A2 is used at BL-10C because of trouble.), click “BI D24 L) —> DEFETZIBINT B” in the upper right

side of this window.
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0-12
In “B {+ B ZI” [Date and Time] window, click on “A > A—2 Y BEZI” [Internet Time] tab and then click “5% 3 D
ZH” [Settings].

=kopd: 23] X BffeER X
gieER smosst| 109-%rE3 | Internet Time BftER emomst 1v9-FvhERl
AN ' 172.16.0.1 ' ¢EIMICAEIILICBEEIATNET.
N Bt
,/ 3 2020F7F 88
\“ T /& REDFEE: 2020/07/08 22:29
N\ / Bl
’ 13:20:09 BHIES(C 2020/07/08 13:23 (- 172.16.0.1  rFEEHLELE.
\ Lo
~ [ GEstEzoz=0).. |
FALYY-Y -
(UTC+09:00) XE. FLIE. BX Settings
4L I-YOEED). ([ ¥=s=0zs0.. |
Z054 L J-UTREBERRERIN TR EA.
oK ol EE(A oK Fvull BREA)

0-12
In “A 22—y MEEZIERTE” [Internet Time] tab, enter the IP address of time server for each beamline as shown

below and click “5 9 CE#H”[Update Now].

BL-10C 172.16.0.66
BL-15A2 172.16.0.1
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0-13 Synchronization of PC clock (for Spectrometer control PC)

Check the time of spectrometer control PC (remote desktop on measurement PC) and the time of measurement
PC. If they are same, proceed to next chapter.

If they are out of sync,

Firstly right-click on the clock in the bottom right corner of the desktop on spectrometer control PC (remote
desktop on BL measurement PC).

Secondly select the second line "B fTEFFZI D EFZE (A)" [Adjust Date and Time)].

Thirdly click on “A4 22—y rBEZ” [Internet Time] tab in “ B {F &R %" [Date and Time] window.

Finally click “EXEMDZEE" [Settings].
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0-14

In “A 23—y MEEZIERTE” [Internet Time] tab, enter the IP address of time server for each beamline as shown
below and click “5§ 9 CE#”[Update Now].

BL-10C 172.16.0.66
BL-15A2 172.16.0.1
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1 Exchanging buffer / Equilibration of SEC column

1A Using PF's SEC column (The SEC column was already connected to HPLC system).
1B Using your SEC column.

1A Using PF’s SEC column (The SEC column was already connected to HPLC system).

At the beginning of your BT, the BL staff set up the system as described below.

® HPLC system, UV spectrophotometer and PILATUS have been connected and started.

® The SEC column has been connected to HPLC system and equilibrated with MilliQ (or other buffer).
The flow rate is set to low [for example 0.05 ml/min].
(Buffer should be filtered and degassed. Degassing your buffer @Biophysics & Molecular physiology
Lab. of PF is recommended.)

® |ab Solution (HPLC control software) can be operated by remote desktop on BL control PC.

1A-1
Click 7R>Z ON [Pump ON] icon (23) in T—#4#£EW#7 [Data Collection] tab at the lower middle of the
Lab Solution screen to stop the pump. [Operating: light blue, stopped: gray]
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1A-2

Wait until the pressure (Press) status (24) on the right side of the screen reaches OM Pa.

AE | AT—BA| @x | B
E'EE—F zocratic | lzocratic
Flow 00000 | 0.0000 | mL min
F Max I £0 | MFa
F Min 0.0 00 | MPa
{[Fress -0.0] (24) tPa

= 1_wk -494 kPa
ﬁ}?}bﬂ~—5;§ IR OFF [
HTNE=5; TN OFF |G
EAE FFRE 500 ul
=5 233 [
AT EE T4 e
T Max 30 30 C
CEECh] 780 280 [nm
S Off
TILRE T =
D257 S XTI am h

1A-3
Place your buffer bottle on the tray of the HPLC system. Put Solvent A line (cyan labelled) into your buffer

bottle, and cover the spout of the bottle with parafilm.

1A-4

Unlock HPLC control from the front LCD panel (See 0-1), and touch 78— [Purge] icon (25) on the
[Analysis Main Screen] to open #A—k/3—<> [Auto Purge] screen.

Turn on [1st] and ') Xi& [Rinse] (light blue color indicates 'ON").

Enter purge time ([1st]: A, 3min, J> X% [Rinse]: 15min).
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1A-5
Touch 7/X—UBA%A [Start Purge] icon (26) to execute auto purge. £4TH "Running" screen appears.

1A-6
After auto purge is completed (check the remaining time is 0.0 min (27)), touch BAC% [Close] icon (28) to
return the [Analysis Main Screen]. After that, lock the LCD screen again (See 0-8) and operate from the Lab

solution of HPLC control PC.

A-FR-TNRTLELE #oW®E 0. Onin. |

WR————
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1A-7
Change the flow rate (29) to an appropriate value in [Data Collection] tab and click 782> ON [Pump ON]

icon to start the column equilibration. (e.g. Superdex200 increase 10/300 : 0.4 ~0.5 ml/min).

A7 Y7

REECR ] EEEIR
BIEE-F ~ BIEFE-F ~
Isocratic flow Isocratic flow
o Flow
(29) mL/min 0.5000 mL/min
P Max P Max
(4.0 MPa 40 MPa
P Min P Min
0,0 MPa 4 00 MPa g

XWhen the column is equilibrated with other buffer, perform step 1A-1~7 with MilliQ [A line] and
equilibrate the column with MilliQ for 5 minute. And then perform step 1A-1~7 with new buffer [A line].
When you want to change buffer from ligand-free buffer to new ligand-plus buffer, you could perform

step 1A-1~7 with new ligand-plus buffer immediately.

12



1B Using your SEC column.

At the beginning of your BT, the BL staff set up the system as described below.
® HPLC system, UV spectrophotometer and PILATUS have been connected and started.
® HPLC system is equilibrated with MilliQ and the flow rate is set to low [for example 0.05 ml/min].

® Lab Solution (HPLC control software) can be operated by remote desktop on BL control PC

CAUTION: The equilibration of column at Lab. is recommended to save time,
*When the column is stored with 20% ethanol etc.

Perform step 1B-1~13with MilliQ [A line] and then wash column with more than 1 column volume MilliQ
to eliminate ethanol in the column. Perform step 1B-1~7 with buffer [A line] and start the equilibration of

column.

WARNING: Use filtered and degassed buffer:(<0.2 um filter). To degas buffer @Biophysics & Molecular

physiology Lab. of PF again is recommended.

1B-1
Click 7R>Z ON [Pump ON] icon (30) in T—#4#£EW#7 [Data Collection] tab at the lower middle of the
Lab Solution screen to stop the pump. [Operating: light blue, stopped: gray]
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1B-2

Wait until the pressure (Press) status (31) on the right side of the screen reaches OM Pa.

AE | AT—BA| @x | B
E'EE—F zocratic | lzocratic
F o 00000 | 0.0000 | mLsmin
F Max 10 £ [MPa
F Min 00 0.0 | MPa
Prezz =00 (31) fFa

= 1_wk -4 kPa
ﬁ}?}bﬂ~—5;§ IR OFF [
HFINA=3; I OFF |G
A E LERE 500 ul
=5 233 [
AT EE T4 e
T Max 30 TR
CEECh] 780 280 [nm
=7 Off
TILRE T =
D257 S XTI am h

1B-3
Place your buffer bottle on the tray of the HPLC system. Put Solvent A line (cyan labelled) into your buffer

bottle, and cover the spout of the bottle with parafilm.

1B-4

Unlock HPLC control from the front LCD panel (See 0-1), and touch 73— [Purge] icon (32) on 7347 AA
VEIE [Analysis Main Screen] to open A —k/3\—% [Auto Purge] screen.

Turn on [1st] and )2 Xi#& [Rinse] (light blue color indicates ‘ON’).

Enter purge time ([1st]: A, 3min, J> X% [Rinse]: 15min).
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1B-5
Touch 7/X—UBA%A [Start Purge] icon (33) to execute auto purge. 4TH "Running” screen appears.

1B-6
After auto purge is completed (check the remaining time is 0.0 min (34)), touch BAC% [Close] icon (35) to
return the [Analysis Main Screen]. After that, lock the LCD screen again (See 0-8) and operate from the Lab

solution of HPLC control PC.

A-FR-TNRTLELE #un@E 0. Opin. |

P

v KX 3ain v YLRR

1B-7
Change the flow rate (36) to 0.5 ml/min in [Data Collection] tab and click 7827 ON [Pump ON] icon to
start exchange HPLC system flow path (about 2 -3 min). (In the case of column equilibration, flow more

than 1 C.V.))

R w7
atyION | |t TON

REECR ] EEEIR
hEE-F A EE-F A
Isocratic flow Isocratic flow
o Flow
(36) mL/min |0.5000 mL/min
P Max P Max
(4.0 MPa (40 MPa
P Min P Min
0,0 MPa 4 |0.0 MPa g

1B-8
After about 2 - 3 min, set the flow rate to about 0.2 ml/min.
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1B-9
Open the column oven on the right side of the HPLC system and disconnect the union of line 1.

(The connector is 1/16 inches connector (No.10-32UNF, Tricorn column (GE) could connect directly.)

1B-10

Fill the column inlet with buffer using HPLC metal tubing (lower side tubing: upstream).

1B-11
Connect the column inlet to HPLC metal tubing. Tighten the ferrule while pressing on tubing, and after

tightened, pull the tubing to make sure tubing doesn't disconnect.

1B-12
Connect the column outlet to HPLC plastic tubing (See 1B-10, 11)

1B-13

Place the column in the column oven. Install it upside down with masking tape.
e |

17



1B-14

Wipe down the inlet and outlet with lab wipers and check for any leaks.

When closing the column oven door, set the tubing inside to prevent it from damage.

¥

After the connection of column, set the flow rate and start the column equilibration.

18



2 Preparation of SAXS flow cell and sample vials

2-1
If you want to perform the absolute scattering intensity calibration with water, you need to perform
measurements of dark, air, empty cell and MilliQ, and then wash and dry SAXS flow cell with peristaltic

pump and air pump.

2-2
The SAXS cell is equipped to both female fitting. Connect the outlet of SAXS flow cell (black ferrule) to

silicone tube first (1). And set the waste cup on experimental bench. Fix the waste cup and silicone tube

with adhesive tape.

19



23
Connect the inlet of SAXS flow cell to PEEK ferrule (cream color) of HPLC (2).

(Note) Do not reverse the order of 2-2 and 2-3 to avoid the break of cell window.

2-4
Check no air bubbles in the flow cell window and flow path. Set flow cell in the cell holder properly and

tighten 2 hexagon socket setscrews for flow cell fixation. To avoid tilting the cell position, fix the PEEK tube

with the adhesive tape. Be sure not to apply excessive tension to the PEEK tubing.
_—

2-5

Dispensing sample solution into sample vial. Samples should be filtered or supernatant after centrifugation
(15krpm 15min). Dispense sample (the minimum volume is the injection volume + 10 ul) into the exclusive
glass vial (water maximum recovery (P/N: 186000385c)).

(The maximum injection volume is 500 ul.)

Avoid making air bubbles in the bottom narrow section. (The yellow tip is useful for dispensing sample.)
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2-6 Setting up sample plate
Draw out the rack A (left) of the auto sampler. Set the sample vial to No.1 position of the plate 1 (front
plate).

Note: Do not use the rack B.
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3 SEC-SAXS measurement

To measure SEC-SAXS data, three equipment (HPLC, UV spectrophotometer, PILATUS) are needed.

At current stage, after the injection start of HPLC, click run icon of PILATUS. UV spectrophotometer will
start automatically.

PILATUS is controlled from BL measurement PC. HPLC and UV spectrophotometer are controlled with the
remote desktop outside experimental hatch [HPLC: BL control PC, UV spectrophotometer: BL measurement

PC]

SAXS measurement of the background (buffer)

3-1 Lowering the flow rate
After the equilibration of the column, set the flow rate to 0.1 ml/min @BL-15A2 ((same as measure at peak

fraction.) 0.05 ml/min@BL-10C) wait several minute until the pressure will be stable.

3-2
Confirmation [Control program mode] of PILATUS Measurement Control Software

Set [PILATUS with shutter control] in [Control program mode] (1) of PILATUS Measurement Control.

File  Option

w © PILATUS 1 () PILATUS 1 and 2 ( ']) I GControl program mode | [ Pilatus with shutter control | I [Ererey Tformation]]
D o L
Directory (2) D [] Plot environment profiles to 1 file.
File prefix (3) test File type (O tit  ©) cbf (4) Counter Output @ Individual () Inteeration
r;n;y‘;?z?yometer (5)0‘ Enerey () Wavelength Shutter Burst Mode ) ON © OFF

10222 eV auto tune [ ] without eap
No, images (6) 15

Exp. time [sec] (7) 10

Exp. period [seca 10.01

Exp. delay [sec] )

Start wait [sec] (9) 0 & [Exp. Delay] B: [Exp. period] - [Exp. time]
No. cycle (1 O) 1 4 Cycle interval [sec] 0001+ A+B+ 0
Detector position @ Fix (") Change
@ Auta Relative to Current
Manual Pos. 1 er (0 or |0
(11) Pos. 2 Ver |0 r (0
@ Internal mode  Single trigger mode Multi trigger mode .« External enable mody
rec 74
9) tif cbf

1

1 H Cye ? ec] ( & 0

9) Internal mode = Single trigger mode Multi trigeer mode External enable mode

(12)_~-

STARS client camstars1 is down.
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[Control program mode | |F‘ilatus with shutter control vl (1

3-3

Measure SAXS image of background (buffer) [for example 10sec x 15 times@BL-15A2, 20sec x 15
times@BL-10C].

Set parameters in PILATUS Measurement Control Software as described below.

Directory [enter your folder] (2)

File Prefix [enter your file prefix] (3)

File type [select cbf or tif] (4) (If you want to process the data by other than SAngler, select tif.)
Monochometer control [select energy or wavelength, and enter appropriate value.] (5)

No. images [15] (6)

Exp. Time [10] @BL-15A2 default, [[20] @BL-10C] (7)

Exp. period [10.01] @BL-15A2 default, [[20.01] @BL-10C] (8)

Exp. delay : (This parameter is unable to be input with [PILATUS with shutter control] mode.)
Start wait O (For SEC-SAXS experiment) (9)

No. cycle 1 (For SEC-SAXS experiment) (10)

Check [internal mode] (11).

Close the experimental hatch to open X-ray shutter before start.

Click [Run] (12) to start measurement.

3-4
After back ground measurement, Set [SEC-SAXS-UV measurement] (13) in [Control program mode] of

PILATUS Measurement Control to synchronize the start of PILATUS and UV spectrophotometer.

[Control program mode | [SEC-SA%-UY measurement »| (13)
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Setting of UV spectrophotometer software.

3-5 Initial setting of UV spectrophotometer software

Confirm that &% B§fE [integration period] is [1sec] (14) in OPwave+EXT-K (UV spectrophotometer
software). If different period is set, the re-adjustment of the UV spectrophotometer is needed, see p.5 of

OPwave manual or Appendix2.

Confirm that OPwave+EXT-K is [live mode].
If the icon next to menu icon is grey and the spectra is renewed every sec, OPwave+EXT-K is set to [live
mode].

If the icon next to menu icon is green, Click that green icon (15), and set OPwave+EXT-K to [live mode].

© OPwave+EXT-K Ver3. 04 o [®@][=]
I7AI 3HE FeTFv— I53Tavo S F/E ~NVT
15 e & B2 + oxsmsr wsrln o) smere-oes -] remei E0
)0 € 3
14) FOEM 1 AL-UEM 05 DUGH-MEE Dl MIELDak UG Oy Ow | Oves-
Fnsza | o | BEAR0h)  u] BEET % LEE
el Eiw e s mt T 7w
Baselifie

ELE
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324
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024

07 | sl 10
200 250 300 350 400 450 500 550 600 650 700 750 800 850 3800 350
o+ - - T H[nm)
200 400 600 800 |
B Rl [ MAE  EE279279nm  LHEAES:100 -0002667 (NN SX
Live mode

Integration time

TR s - (Menul I8 Ly [(Menu) [ oy

3-6 Measurement of reference spectra with UV spectrophotometer
Check SAXS flow cell position and no air bubble in the flow path (See 2-4). And check the flow rate is 0.1
ml/min@BI-15A2 [0.05 mI/min@BL-10C]

And then click the yellow bulb icon (16) to get reference spectra.
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Measurement Example

Column : Superdex200 increased 10/300 (CV: 24ml)

Flow rate 0.5 ml/min @0~14 ml (0~28 min) and 0.1 ml/min @14~16.5 ml (28~53min) @BL-15A2
0.05 ml/min @14~16.5 ml (28~78min) @BL-10C).

Measure peak fractions with lower flow rate.)

SAXS (expose 10sec/image, exp period 10.01sec).

UV measurement period is set to 5sec as default (twice frequency as X-ray) @BL-15A2.
exposure 20sec/image, exp period 20.01sec, UV 10sec@BL-10C)

Total number of measurements are

SAXS) 53 x 60 / 10.01 = 318 @BL-15A2 [78 x 60 /20.01 = 234@BL-10C]

UV) 53 x60/5 +1 =637 @BL-15A2 [78 x60 /10 +1 = 469@BL-10C]

Setting parameters of PILATUS measurement control software

3-7 Confirmation [Control program mode] of PILATUS Measurement Control Software
Set [SEC-SAXS-UV measurement] (17) in [Control program mode] of PILATUS Measurement Control.

"File Option — ‘ (17) |

@ PILATUS 1 () PILATUS 1 and 2 ’iww [SEO—SAX—UV measurement v]l [Enerey Information |
Energy (eV) -
N Gn -
Directory Z¥user¥nack 20191009 D [¥] Plot environment profiles to 1 file.
File prefix test File type (O tif ©) chbf Counter Output © Individual () Inteeration
Monachrometer 9 Enerey () Waveleneth Stitter Frsiode OioH <

contral 10222 eV auto tune [] without eap
No, images 318

Exp. time [sec] 10|

Exp. period [sec] 10.01

Exp. delay [sec]

Start wait [sec] 0 & [Exp. Delay] B: [Exp. period] - [Exp. time]
No. eycle 1 $|  Cycle interval [sec] 0001+ A+ B+ 0

Detector position @ Fix (") Change Stage control

© futo Relative to Current
Manual Pos. 1 er [0 or |0
Pos. 2 1 10 r 10 _J
@ Internal mode  Single trigger mode Multi trigger mode - External enable mode
Z¥
9) tif cbf

1

1 % c ] l f 0

9) Internal mode Single trigger mode Multi trigger mode External enable mode

STARS client camstars1 is down.
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[Sontrol program mode | || SEC-5AX-UWY meazurement | (17

3-8 Setting up of PILATAS measurement parameters

Set parameters in [PILATUS Measurement Control Software] as described below.

Directory (18) Z¥user¥

File prefix (19) test File type () tif @ cbf (20)
Monachrometer (21)@) Enerey ) Waveleneth Chanege
control 10222 eV auto tune || without gap  [BPM: offline

No, images 22) 318
Exp. time [sec] 23) 10]
Exp. period [secg 10.01

24)
Exp. delay [sec]
Start wait [zec] (25) 0 #&: [Exp. Delay] B: [Exp. period] - [Exp. time]
No. cycle 26) ! +| Cycle interval [sec] 0001+ A+B+ 0
Detector position @ Fix () Chanee Stage control
@) Auto Relative to Current
Manual Pos. 1 Yer (0 0
Pos. 2 0 for |0

(27)
@ Internal mode Single trigger mode Multi trigeer mode External enable mode

Directory [enter your folder] (18)

File Prefix [enter your file prefix] (19)

File type [select cbf or tif] (20) (If you want to process the data by other than SAngler, select tif.)
Monochometer control [select energy or wavelength, and enter appropriate value.] (21)

No. images [318] (22)

Exp. Time [10] @BL-15A2 default, [[20] @BL-10C] (23)

Exp. period [10.01] @BL-15A2 default, [[20.01] @BL-10C] (24)

Exp. delay : (This parameter is unable to be input with [PILATUS with shutter control] mode.)
Start wait O (For SEC-SAXS experiment) (25)

No. cycle 1 (For SEC-SAXS experiment) (26)

Check [internal mode] (27).

(Appendix) In this mode, you can start Spectroscopic and SAXS measurement simultaneously. If you
want to start these two measurement independently, you will set "Control program mode” to “Pilatus

with shutter control”.

[Control prozgram mode | [F‘ilatus with shutter control v|
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Setting parameters of OPwave+EXT-K

3-9 Setting parameters of OPwave+EXT-K
Click Menu icon (28), and select &5t 51 AI(FB1 K &) [serial measurements (spectra)] (forth line) (29).
BT (FEEUR &) [serial measurements (spectra)] window will open.

© OPwave+EXT-K YVer3.04 o= ==
IT74)L DX FeTFv— I57190 I BE ~T
(28 - ﬂ@ @88 al_%:l o DERRARE  WAE-El | SRR [P-bRE -] teRaeaE 3100
WA 1sec v PoEE 2] AL-UUER 0] [DASA-5EE  [Cleme [@ELDak (VG | @EE o o P
| EmeE e ) PG
A=/ =LA o : 3/ 0
ERSA(EERS) : A’*"’*"T""ﬁﬁ-&
(29) | e .
BERE 358
BERKEEKR+/\OFY) 36
HEEEHE 34
HaEme 32
b2 3
s5m 28
EREENAS 287
RESEBEE ALSTY NEE L
BERSEEERE « o]
| PAR/PPFDHEIRESE = E ..
| DrusokE b
1.4
124
i
08
06
0.4
02 J
200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
- SER[nm]
600
B &jnm) BHE EE279279nm  EHEAES:00 -0002020 L 0% ]
FonanE
A=)(—L1
; = N
-u MO® s=aeess
N, = 5, .
(29 B (R E) ] Serial measurement
-
IR 15 seu: - |

BERIE (spectra)
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Set parameters in the window as described below.

: E

(A0) © 28 Start End pitch
© AR 31) RS s ] RTBENN]  SEEFREN]
© BAMEOHEE AL = 1450000 2t (32) Al
Wavd length range (33) @ staiE O FiiE O 518
e Measured value
02377 OEEFE  ORME O @HRMHE
(3 ABEDarcEsE 05
1#ETAND
(3 O l?“&f%ﬁ Z¥user¥ 155 I (3 o}

{SATRIIE 545

([EEG 37) om o5 ew ousl
Measurement period sec
[EZELE 5] 10 B n @ 0.1%%

9)(© | #mEm s (40) =) No. of measurements

(42)
(5-r7y7mama o (41) ow o5 en ol
Tire, SRk WAL HRs sec
%775 ~5aKi2. (5t BIERE- 1BLIR08T.
stapassz-Starting-method —
o ,¢43)(emorr) o satn [
TCP/IP
EL IS
AT sk (45)
) (oz=Joma  |([w=_wA @B wm ws we_wyp]Check gll 7 boxes
Timer
[V] 1852 - 5%{RTF SHE ezl
(46)
Save parameter Set

R K& [wave length range] (30) [200] - [450] nm (31)

REEYTF: [pitch] /£T: [all] (32), Check FHEIfE: [measured value] (33)

FHRIE—R: [mode] /I E: [absorbance] (34)

REFEIT71IL4: [file name] / check T—4{#7F: [check save data] (35), [enter UV file name (***_UV)] (36)

RFMIRR/ N5 A—24: [parameters for measurement period section]

R 77 [IBR: [measurement period] / [5]@BL-15A2 sec [[10]sec@BL-10C] (37) and check #: [sec] (38).
Check &t:BIEI%4: [Check No. of measurements] (39), enter [[637] @BL-15A2] [[469]@BL-10C] (40)
A+ — L7y TERE: [time for warm-up] / [0] (41) and check #: [sec] (42).

sHAIBAR A R : [starting method] / Check [TCP/IP] (43).

R/ NS5 A—4: [other parameters for saving section]

Check #4~<— : Check [Timer] (44) and Check all 7 boxes in [ ZlIZ4—<Yk]: time format (45)
Check /\SA—4%{R7F: [save parameters check box] (46).

Click E%7€: [Set] icon (47).

Notification window will open. Click OK.
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3-10 preparation for serial measurement

Click [stop] icon (red icon) (49) to stop [live mode], and click [serial measurement] icon (clock icon) (50) to

start waiting state for the start signal from PILUTAS.

- EC ‘ ﬁ n @ Serial measurement

(49) Stop (50)

(48 &) If you want to start spectroscopic and SAXS measurement independently, you will set [t Bf
1HA K] to “/—=IL”. When you click T§%FE 1 button, you can start measurement by clicking [serial

measurement] icon (clock icon)(50) after stopping the live mode (red icon (49)).

(Menu) (i) = (Mend (O
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Setting of HPLC

3-11 (one time for each beam time)
Create a new "YYYYMMDD" folder in [D:¥¥Admin¥] on Windows and
Copy [D: ¥¥Admin¥default_method¥SEC_SAXS02.lcm] to the new "YYYYMMDD" folder.

¥ < | Admin
L S . 2

« R > PC > O-7)b 7427 (D) > Admin
WS A an "
$9vo-k 20180130
B Fraxor # 20180225
Slisad * 20180314

2018012618 a0ee

20190309 RUS0309

o 20190317

20190519

2030 20100524

/@ OneDrive 20190527

20190529

B pc 20190626

&+ F9vo-K 20190630

B FRIhT 20190919
L’:] [E=P VIS default_method

05 Software

3-12 (one time for each beam time)
Click the folder icon (51) on the left side of Lab Solution to open the folder selection window and select
the folder which you created in 3-11. Then, double-click SEC-SAXS02.Icm in that folder.

sx1502R Folder selection window X

T2 8142: D:¥Admin¥20191009 | l| BAL3() ||

FRLLTAAEN)...

V8 4347 (LC2040CPIus()L)-System Administrator) - [F~53#£ER - SEC-SA
L opLE BEE 2RV AYYEM EB0) F-IERA) F-98 [ | 20180225

180314
D3P |« B ? o € | e
| x| 2 1
A FAIHE): (5 ;g-‘g;x;
7 |D:¥Admin¥20191009 v .|| 20190519
20190524
20190527
20190529
20190626
20190630
20190919

20191009 L N3

P A el

>

TrAl& EFaE $4X
&) SEC-SAXS02.1...  2019/06/30 12:41 200K8B
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3-13

Click ZE/\SA—4#mE [Instrument Parameter Edit] tab (52) in the center of the Lab Solution window to
open *JYK#RE [Method edit] window.

Click T—42#2HEWBR [Data Collection Time] tab(53) in AV wK#mE [Method edit] window.

Enter LC #2 T B$fE [LC end time]: 53@BL-15A2 min [78@BL-10C] (54).

And click & Ch O# THMIZHERTE [Set LC end time to all Ch] icon (55).

(200 Sy Adwinisrster - [F- SR - S1C-SAXS03 e - ® X

[ raE

BREm

Irild naeE X
EDocsusel. 2s0N0 1z 20

]
7R 07 000w RO ARy T

- * | [adzpeen = T ([@zen evkE |
i;‘ :“;VE:V’ ~ =R et
ol I B .,
T_‘_L:L—:J L .l 0.0 |KPe " L & 220
Totg S 7 7 ) 7= S — N |1 S - TR T 7T R W 2 S—
Dotz -5 [ 1< — —
AYFEE (BE/(S5A-9) Method edit
mw | m [ #5765 : 53.00 min AUwF  [SEC-SAXE
(58) Data collection time
T-9REBER [9/LT075L RyT  BREBA HASLA-TY IVROD-3 A-RIYTS A-h
LCHA L7034 M 7 —RiFER(IE 423 A)
: B : i ;
Tty el (FYR L) R o e
e = @ 80 + | msec
(55)|  EChDIRTISREICHEREMA) '
Set LC end time to all Ch FANGERE(T): AL
F2 T OFRANY: 53.00 min
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3-14
Click #4 L7 A% 5L [program] tab (56) in the method edit window, and set flow rate program.

[B5RS): Time (min) | =wk:Unit MBS :command | #iiE:Value
1|27.99 R T :Pump Flow 0.5
2 | 28.00 R 7 :Pump Flow 0.1
3 | 53@BL-15A2 a2 kBA—Z:Controller | Stop
AIYREE (EE/(54-5) X
i [ # 705 53.00 min AUwE  [SEC-SAXS02_test? lom |k gEsn-k )
F-556 51670750 [T mEEA ASLA-TY IUMD-5 A-MVTS A-ME-T
Program
100- Maxlntenslly:ﬂos mL/min 5 =3 A
+100
75+ F750
+F75
50 5o L500
25 F25 Lo50 v
% 50 1d0 150 2do 250 : 3do 350 adn 450 500 22
#*J A
1 2799 | Flow 05
2 2800 (AT Flow 0.1
3 53.00 F0=Z Stop
E L
5 0.00
[ 0.00
7 0.00
8 0.00
] 0.00
10 0.00
K 000 hOTHISLERIL..
(F] finn * —
< > H5ITUH-FD)
TREEO-FLGER | Mus | | a7
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3-15
Click 7R>7 [pump] tab (57) in the method edit window.

E—K[Mode]:Isocratic flow
Flow:0.5 ml/min [initial flow rate] (58)
AR—K[Port]: A
848 [mobile phase]: 7K[Water]
P.Max:4.0 MPa (default: See the manual of the your SEC column) (59)
P.Min:0.0 MPa (default: See the manual of the your SEC column) (60)
AUy HEE (BEIGA-T)
o [ a%(TGHfFaﬁ “53.00 min AUwF  [SEC-SAXSOZ.
(57)

F-SREER S1LT0750 N5bA-TY IM-5 A-M9VT5 A-H-T
T-kM:  [fonratic flow FUMP Dtector A

MU DERTE
Flow(F): (58) mL/min Pump: LC-2040 Pump
-k
128htE EHOFRSR
@ [k ] praxoo: (40 |wed (59)
os [ 3] | || P (60)
Oc | v] ,
[EfBEERTES). .
Oo | v]
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3-16
Click ¥ 28 A [detector A] tab (61) in the method edit window.

TILERRERRE [UV cell temperature]: Put a check mark and enter 30°C (62)
& [wavelength of Ch1]:280 nm (63)

RIERE (BB
i [ # T 53.00 min
F-OREEE 9ML0075h ®yT BREZA 54
E£F)1: LC-2040 UV Detector
ULy D2 v
HRINF(P): ¥ v
VAR A(RY: 0.1 v sec
(62) %ﬂjbgsﬁ;mﬁgm - Je UV cell temp
(68) |mEohin: 280 [nm] Wavelength of Ch1
PORIb
SEREE (L) AU o
AUXL T (1) 10 AU
3-17

Click #5L74—7T> [column oven] tab (64) in the method edit window.

Put a check mark on 1574 —7> [column oven] (65).
FA—TURE [temp of column oven]: 20 °Clenter appropriate value] (66)

LPRRE [upper temp limit]: 30 °C(67) (when column oven temperature is set to 4~25°C)
AFEE (EB5A-5)

s e [ #ETHEMN : 5300 min AJwF  |SEC-8AXS02Iom
64

F-SREEME SMLT005h RYT  HEEA IWMI-5 A-REVT5 A-ME-T
| EFI: LG-2040 Oven  Column oven Column oven

?) (SiaA—7o ) (67)

A-TUREO: |20 c]  [LeEm: (30 c)

Jemp of column oven Upper temp limit

I -

D)
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3-18
Click 2> kA—73 [controller] tab (68) in the method edit window.
Put a check mark on B3 =-wk[degasser] (69) .

MYFEE (EENFA-T)

s [ #7058  53.00 min Al

(68)
FoEEmEE S(L7075L KyF HEEA A5hF-TY -
ET ) LC-2040 Contraller Controller

SRR
A#Z T

[ #os b2ty
[ #2s k33
] 404

69) (%52 »+D) Degasser

S DREO BB — :
FALIBRRE A SAED off -]

AR A —) - S TR 0.00 min

3-20
Click EEA4S > O—KFLTHAL[Download to HPLC and close] (70) in the method edit window to send
the edited method to HPLC.

70| Fk BEASTLO-FLTELD BLE b

3-21
In Lab Solution, select 774 JL [File] -> AU YR I7AIJLIZRRiIZEDI+TIRTE [Save as] (5 line) (71), then

save edited method file as new file.

Uy 47 (LC2040CPIus( 7)) -System Administrator) - [T—45$%E% - SEC-

T NE)RED BFV AvEM EB0 F-IRRA) T

: L] XRIPOFRERN  CrsN B o i@ o
T AYEIPNERK().. Ctrl+0 e

% AUyRIPVEELAQ :

S AVIFTPEESERES  Crl+S

B XYRIrAICREETIIT (é)

Ey AVIFEFYTL-hELTRED..

E T AR5 0RHAHM)...

¥ SBEF-977VEBD..
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Execution of SEC-SAXS

3-22 Start of the HPLC injection
Prepare SAXS flow cell and sample vial (See 2-1~6). Close the experimental hatch and open DSS.

3-23
Click EE D79 T4~X—k [activation icon] (72) in the center of the Lab Solution window to start flow
which is set as initial condition of the edited method.

The activate icon changes to light blue color when HPLC starts.

1%
[ rE
ER=A
23 naeE $1X
D SC-SANSC21.. 2015/0530 12:41 2040 =
O 73R 15197 35T i S0 s

<

ETSIN

s FFE s | ,
A 3567 T LF D] I m T Fl ) T EZULEE ) T FL.) T =

TERT0-FLECE; T b T Te2Ta0 e AdrRR B (AT [erAuCT

TRt ] <
Dx 15008 22 N

3-24
Click 2> Va4 DEALE [single analysis] icon (73) in the left side column of Lab Solution window to open

single analysis window. And enter parameters in the single analysis window.

YT ILA [sample name]: enter sample name (74)
Y27 )L ID [sample ID]: enter sample id (sample id same as sample name is acceptable) (75)
AR T74IL [method file]: confirm that method file is saved at 3-20 (76)

T—A2774)L[Datafile]: {R#HFFk [folder]: set folder location [D:¥Admin¥yyyymmdd] (3-11,12) (77)
Enter file name [xxxxx.lcd] (78).

INA 7T JL[No. of vial]: 1 [enter No. of vial, default 1] (79)

kLA [No. of tray]: 1[default 1] (80)

36



FEAE [injection volume]: 200 ul [enter injection volume, max 500 ul] (81)

IS X
T —HFAR AL

WEES S Tee ]
15 7an): Sampleid_[estz ]|
Method file | AVav(0)... |
(76) (Aus k4L SEC-SAXS02._test2.lam |
7h [;-_wmm e —

|

P —

Data file £
Data file name (78) |test02.lcd ) Fj
Oe#h&s@): 1,2 .. :
F—=A02MC):
B35
(79) [)"HT’JL(V): No. of vial |1 ] (80)[ b LA R): |1 ”
@) FEARO): [2000 Ju No. of tray

Injection volume :t%ﬁﬂ!@) )mé)- e 2 —‘ AN

3-25

Click OK bottom (82) in the single analysis window to start injection of HPLC.

When the HPLC injection is started, LC Z3#T7H[LC analysis in progress] is displayed on the Lab Solution
window (83).
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w
LC 7R O2T7 S5 00 o ROEN ARy TiAl
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ETERI. 95 00 mn ©  SL7no5 AF: SEC-SAXSI2km
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2 n
G 2 | (St =9 (G
BTN LS
< @ Fen = =
L whTE A BTSN b3 - F
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0.5000 i e s % 205 sn € D2
. i 2 A T s o
S 40 v 246 so ®© 0 [ 300 sm ®©
R e £ 278 A08D
-t 00 o b 220 "
L EIE PR |
ET Eriz o =z =7
T HFER O -FLELE, l 2T T
S A ¥ 4ot kP UOOBIZASEE i — ]
ki RELELE, Thwramesst e ot ST
Nt [ 1< 2

DG EE W

LClﬁ}ﬁcln LC analysis in progress

3-24 Starting PILATUS measurement
Immediately after starting UPLC, click [Run] in PILATUS measurement software to start PILATUS. While

PILATUS is running, a part of PILATUS measurement soft window will become pink in color and measured
images will be displayed on the PILATUS image viewer software window. (You need to change PILATUS

image viewer software to [measurement mode].)

3-25
Confirm the serial measurement of UV spectrophotometer start simultaneously, while the serial
measurement of UV spectrophotometer, the progress bar window will open and update spectra on

OPwave+EXT-K window.

@ e ECTE (=]

3-26 Preparation for next measurement
After the SEC-SAXS measurement finish, re-set appropriate flow rate to re-equilibrate the column on Lab

solution (because HPLC continue the flow at initial programmed condition.)

3-27
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After the SEC-SAXS measurement finish, Notification window will open on OPwave+EXT-K, click OK and
re-start [live mode] again by clicking [green start icon] (84) of OPwave+EXT-K.

(84)
(Menu/[3)i

Live mode start

3-28
Return to 1 to start the equilibration with another buffer or return to 2-4 to repeat experiments with same
buffer.
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4 Cleaning

4-1
Exchange A line to MilliQ [See 1A-1~7].

And then flow MilliQ [A line] at low flow rate (0.05ml/min with Superdex 200 increase 10/300).
*Keep eye on the remaining amount of MilliQ.

4-2 Disposal of waste fluid (waste cup and brown glass bottle), pipette tips and vials.

Waste fluid: plastic container for hydrous organic solvents [in case of buffer without heavy metal
ions] @ Chemistry Lab. of PF.

The primary and secondary washing solution must be collected in the plastic container. And then

rinse cup and bottle with tap water and place them on the shelf @ Biophysics & Molecular

physiology Lab. of PF.

Pipette tips and vial caps: Trash can for cap, plastics @ Biophysics & Molecular physiology Lab. of PF.
Vial: Trash can for glassware @ Biophysics & Molecular physiology Lab. of PF.

4-3

Wash the flow cell with peristaltic pump and dry it with air pump.

Rinse the unions and ferrules with MilliQ.

If you find a stain on the window of the flow cell, note it on the log book.
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FAQ

1) The UV drift on OPwave-EXT-K is large.
The UV baseline is changed by flow rate. Therefore UV base line must be set at the same flow rate as the
sample elution period.

In case of unstable and large UV drift, try to change SAXS flow cell.

2) OPWave-EXT-K is frozen or stacked.
See Appendix2, and restart OPWave-EXT-K and perform initial setting.

3) OPWave-EXT-K and PILATUS measurement software are not synchronized.

Close “Simple Flow Control” (Flow system software) on OPWave-EXT-K running Windows PC.

3. Simple Flow Control |@ |
File

Pump Medel — ySp-2()1 =

Syringe  |Hamilton 500 uL v

Turn off the syringe pump (backside of the syringe pump).

Switch

-1 CAUTION
| ez

Disconnect USB cable (black cable) of the syringe pump from Windows note PC in the experimental
hatch.

Do not disconnect USB cable of UV spectrophotometer.
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Appendix 1 Solvent Inlet Line

HPLC system has five solvent inlet line.
Solvent A (cyan), B, C and D: buffer line, [B, C, D (not in use) ->50% Ethanol]
RINSE (black) : rinse

Please set solvent inlet lines as described below.
CAUTION: Change the bottles for the inlet line after the flow was stopped.

(1) During storage
20% Ethanol :A(cyan), RINSE (black)

(2) During flow MilliQ
MilliQ Water: A(cyan), RINSE (black)

(3) During flow buffer
MilliQ Water: RINSE (black)
buffer:A(cyan)

A(cyan) RINSE (black) B.C.D
Storage 20% Ethanol 20% Ethanol 50% Ethanol
MilliQ MilliQ MilliQ 50% Ethanol
buffer buffer MilliQ 50% Ethanol
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Appendix 2 How to start UV spectrophotometer control software [OPwave+EXT-K]

2.1. Click OPwave+EXT-K icon.

OPwave+EXT-K

2.2. Confirm that &% B¥fE: [integration period] is [1sec] in OPwave+EXT-K (UV spectrophotometer
software). If not, set [1sec] (1).

| 27\ 4B FPTFv— D549 SI> BE T
[Mend G © B8 B2 + wrwmer s

FA71 | 5]

{/ S8BT QEPBOND

> SRR E-DRE > TEBEREAR 3100

FHERY 1 AL-TUERR 0t VI M52-%%F [Clamp ¥ ELDark

EFON =
[STRARRMA AIRIRa ©® © @

65,000

LNEE

e mamt $ e/

L

60,000

50,000

45,000
a

20,000

15,000

10000

5000

o

\

L

| i
~ 77/|‘\,,/qu“\~\,.‘_,#

200 250 00

350 400 450 s0 s e

B

650

00 850 900

QEPBOMD v AJ-7  JRKS00418nm

(377 i BT, R

Integration time
(1) T 53t

15| =ec -

2.3. Confirm that OPwave+EXT-K is [live mode]. If the icon next to menu icon is grey and the spectra is
renewed every sec, OPwave+EXT-K is set to [live mode]. If the icon next to menu icon is green, Click that

green icon (2), and set OPwave+EXT-K to [live mode].

Live mode

@
[Menu] B i (Menu] [ 5

2.4. Loosen and remove light fiber cable from UV spectrophotometer, and install metal cap to shield from
light (3). Click dark save icon (blue bulb) and click minus dark icon (blue bulb with white bar).
will be changed to blue bulb with red bar.

The icon
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T7MIL A8 FrIFv— I57190 I BE ~NLT

| PDEHOO8H O + wmenr ws-rimi - smas toms - temese s
TSR V] THERY 18] AL-UUSERX 0] WSr-5SE  Cllme  @ELDak  [JEG k=

(70474 | B[ EE2DN w Y e EEE)
/8 o [STRARRMAAIRIRa 9@ S|l e st T & 7w &t

- @06

55,000

50000
45000
40,000
1 7
E 35000
30000
o
25000
20,000
15000
10,000
5000

0

200 250 200 350 400 40 so s 850 00 7% 200 80 900 a0

00
=]

QEPBONO v 237 ERS00418nm  EVEAHS:382 10 =l

4
{f) O _>Q Dark

2.5. Re-connect UV spectrophotometer and light fiber cable. Confirm that the shutter of light source is

open, if not, push shutter button of light source (6).

ter

2.6. Set SAXS flow cell (filled up with MilliQ or buffer) to cell holder.
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o—. L par T
2% ;o 3 o so 00 ) E] 050
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QEPBOOD » 23-7 ARS004180m  EVAEE382 Eo— L, -]

2.8. Adjust light intensity with attenuator (actual maximum counts should be less than 70~80 % of
maximum (QEpro@BL-15A2: 18bit, QE65Pro@BL-10C: 16bit). [This step can be skipped. Because crash of
Op-wave doesn't affect the light intensity.]
(Example: when transparent protein solution is measured (range 220 — 400 nm), adjust about 120000
counts (QEpro) and 30000 counts (QE65Pro) [about 70% of maximum]).

How to adjust with attenuator

Loosen white lock screw (7) and rotate black wheel (8) to adjust aperture.

(When the lock screw will be tightened, light intensity is easy to change.)
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“ -3
Lock screw

2.9. Click baseline icon (yellow bulb) (9) to make reference, and then click [A] icon (Absorbance mode)
(10) to make absorbance tab. select IXFE 1: [absorbance 1] tab (11).
The reference at the slow flow rate on SEC-SAXS experiment is needed for UV spectra measurement,

but this step is adequate operation check at startup.
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2.10. Click the remote desktop icon of the measurement PC outside experimental hatch.

+ UV for HPLC & Solution Flow@BL-15A2
+  Flow&QE65pro Remote Desktop@BL-10C

i

Flow&QE65pr...
Remote Desk...
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