How to use SEC-SAXS ( UPLC (Waters ACQUITY) 2018.11.19)

1 Exchanging buffer / Equilibration of SEC column

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

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

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

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

® The SEC column has been connected to UPLC 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.)

® Empower3 (UPLC control software) can be operated by remote desktop on BL control
PC.

1A-1 Flow rate window
Click the flow rate display [XXXX mL/%3] (1) inthe QSM (7 +—% F U — Y L2 kv —
% :quaternary solvent manager) part of the direct control panel of the UPLC control software.

[t Bk iE] flow rate window will open.
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1A-2  Stopping the flow
Enter [0] mL/%y in [E&]: flow rate (2) and [100.0] % in [{Z4 Al: Solvent A (3).
Click [green check mark] (4) to stop the flow and wait several minutes until the reduction of

the pressure.
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1A-3 Placing the buffer bottle
Place your buffer bottle on the tray of the UPLC system. Put [A] line (yellow labelled) into your

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

*Keep Purge line (orange labelled) in MilliQ bottle. [Operation rule was changed on
2018.8.27.]

1A-4 Priming Solvent window
Right-click the QSM (7 +—% F U — Y LX<~ % — ¥:quaternary solvent manager)
part of the direct control panel of the UPLC control software and select [{&8D 7" Z A A
Priming Solvent (second line) (5) .
WL —"Z A 2]: Priming Solvent window will open.
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1A-5 Priming Solvent [A] line

In [&#ED 7" Z A A]: Priming Solvent window, check [JAIZ A > Z & D7 Z A A]: Priming
each solvent line (first line in the left side column) (6), check [A] line (second line in the left
side column) (7). and enter [5] minute in [7 A 2 & ®H#f]]: Priming period (bottom line
on the left side column) (8).

Click [BA4A]: Start (9), [A] line solvent will exchange. (Proceed 1A-7 without the finish of this

step.)
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1A-6  Equilibration of the SEC column
After the priming [A] line solvent, set the flow rate as described 1A-1 and 1A-2, and start the



(13)

(14)

equilibration of the SEC column. (for example: Superdex 200 increase 10/300: 0.4 ~0.5

ml/min) Equilibrate the column completely.

*If you enter the flow rate (10) and the composition of solvent (11) at the final condition area:

right side column, the UPLC will continue working. When you want to stop the UPLC after

priming, you should enter [0] ml/min at the final condition area: right side column.

1A-7  Washing needle
Right-click the FTN (Sample Manager with Flow-Through Needle) part (12) of the direct

control panel of the UPLC control software and select [=— R/L¥E#4] : washing needle

(second line) (13). Enter [6] second for washing period, and click [OK]. Washing needle in

sample manager will start.
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1A-8 FTN priming window
Right-click the FTN (Sample Manager with Flow-Through Needle) part (12) of the direct
control panel of the UPLC control software and select [77Z A ] : FTN priming (first line) (14).
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1A-9 FTN priming
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In the priming window, enter [15] sec in [(EEHALE]: washing solvent line (15) and [10] times

in [2X— PRI in purging syringe (16) and click [OK] (17). Priming injector will start. (Proceed
1A-10 and after without the finish of 1A-9.)
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1A-10 Sample temperature setting

Right-click [4- 7] (blue letters) (18) next to > 7/l : sample temperature in the FTN part
of the direct control panel of the UPLC control software. [fE7% E]: temperature window will
open, enter sample temp value (4 ~ 60°C)(19) and click [green check mark] (20).

* If you enter [0], the sample temperature is set to ambient temperature.
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1A-11  Column temperature setting

Right-click [4 ] (blue letters) (21) next to % 7 2 : column temperature in the FTN part of
the direct control panel of the UPLC control software. [fE7% iE]: temperature window will open,
enter column temp value (4 ~ 60°C) (19) and click [green check mark] (20).

* If you enter [0], the column temperature is set to ambient temperature.

1A-12  Checking UV lamp status
Check the indicator on the upper-right corner of the TUV part of the direct control panel of
the UPLC control software (Green: UV lamp ON, Black: UV lamp OFF).
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1A-13  Turning on UV lamp
If the UV lamp is OFF, click the lamp icon on the lower-right corner (22). [ 7 > 73X iE]: Lamp
setting window will open. Click [IZ\ ]:Yes (23), and UV lamp will turn on.

S>78%E Lamp setting

@ #7erciaane Do you turn on UY lamp?

Yes

(23)[ T |

1A-14  Changing wavelength of UV detector

If you need to change wavelength of UPLC UV detector. Right-click the wavelength number
on the TUV part (24) of the direct control panel of the UPLC control software. [ & A % /E]:
wavelength setting window will open.

Enter the wavelength (25) and click [green check mark] (26).
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s¢When the column is equilibrated with other buffer, perform step 1A-1~9 with MilliQ [A
line] and equilibrate the column with MilliQ for 5 minute. And then perform step 1A-1~9
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-1~9 with new ligand-plus buffer immediately.

1B Using your SEC column.

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

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

® UPLC system is equilibrated with MilliQ and the flow rate is set to low [for example 0.05
ml/min].

® Empower3 (UPLC control software) can be operated by remote desktop on BL control
PC.

CAUTION: The equilibration of column at Lab. is recommended to save time,



sWhen the column is stored with 20% ethanol etc.
Perform step 1B-1~7with MilliQ [A line] and then wash column with more than 1 column
volume MilliQ to eliminate ethanol in the column. Perform step 1A-1~14 with buffer [A line]

and start the equilibration of column.

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

& Molecular physiology Lab. of PF again is recommended.

1B-1 Flow rate window
Click the flow rate display [XXXX mL/%3] (1) inthe QSM (7 +—# F U — Y X2 kv —
% :quaternary solvent manager) part of the direct control panel of the UPLC control software.

[t &% iE]: flow rate window will open.
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1B-2  Stopping the flow
Enter [0] mL/% in [Ji&]: flow rate (2) and [100.0] % in [{&4 Al: Solvent A (3).



Click [green check mark] (4) and wait several minutes until the reduction of pressure.
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1B-3 Placing the buffer bottle
Place your buffer bottle on the tray of the UPLC system. Put [A] line (yellow labelled) into your

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

*Keep Purge line (orange labelled) in MilliQ bottle. [Operation rule was changed on
2018.8.27.]

1B-4 Priming Solvent window
Right-click the QSM (7 +—% F U — Y LX k<~ % — ¥:quaternary solvent manager)
part of the direct control panel of the UPLC control software and select [J&IED 7" Z A A]:
Priming Solvent (second line) (5) .

&I —"Z A 2]: Priming Solvent window will open.
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1B-5 Priming Solvent [A] line

In [&#ED 7" Z A L): Priming Solvent window, check [T A > Z & D7 F A A): Priming
each solvent line (first line in the left side column) (6), check [A] line (second line in the left
side column) (7). and enter [5] minute in[7 - > Z & O] Priming period (bottom line
on the left side column) (8).

Click [BA4A]: Start (9), [A] line solvent will exchange. (Proceed 1B-7 without the finish of this



step.)
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1B-6 Equilibration of the SEC column
After the priming [A] line solvent, set the flow rate as described 1B-1 and 1B-2, and start the
equilibration of the UPLC system to remove the remaining buffer. (for example: 0.4 ~0.5

ml/min for 5minutes)

*If you enter the flow rate and the composition of solvent at the final condition area: right
side column, the UPLC will continue working. When you want to stop the UPLC after priming,

you should enter [0] ml/min at the final condition area: right side column.

1B-7 Setting up the SEC column

Set the flow rate to 0.2 ml/min as described 1B-1 and 1B-2. Connect your column between
orange PEEK tube (upstream) and black PEEK tube (downstream).

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

Set the appropriate flow rate and start the equilibration of the column.

1B-8 Washing needle

Right-click the FTN (Sample Manager with Flow-Through Needle) part (12) of the direct
control panel of the UPLC control software and select [=— R/L#%i§] : washing needle
(second line) (13). Enter [6] second for washing period, and click [OK]. Washing needle in
sample manager will start.
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1B-9 FTN priming window
Right-click the FTN (Sample Manager with Flow-Through Needle) part of the direct control
panel of the UPLC control software and select [ 1 4] :FTN priming (first line) (14). FTN

priming window will open.
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1B-10  FTN priming

In the FTN priming window, enter [15] sec in [JE{#A4E]: washing solvent line (15) and [10]

times in [7X— J¥REE]: purging syringe (16) and click [OK] (17). Priming injector will start.
(Proceed 1B-11 and after without the finish of 1B-10.)
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1B-11  Sample temperature setting

Right-click [4~7] (blue letters) (18) next to [ 7" /L]: sample temperature in the FTN part
of the direct control panel of the UPLC control software. [fE7% E]: temperature window will
open, enter sample temp value (4 ~ 60°C) (19) and click [green check mark] (20).

* If you enter [0], the sample temperature is set to ambient temperature.
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1B-12  Column temperature setting



Right-click [ 7] (blue letters) (21) next to [7 7 A]: column temperature in the FTN part of
the direct control panel of the UPLC control software. [fE&% iE]: temperature window will open,
enter column temp value (4 ~ 60°C) and click [green check mark].

* |f you enter [0], the column temperature is set to ambient temperature.

1B-13  Checking UV lamp status
Check the indicator on the upper-right corner of the TUV part of the direct control panel of
the UPLC control software (Green: UV lamp ON, Black: UV lamp OFF).
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1B-14  Turning on UV lamp
If the UV lamp is OFF, click the lamp icon on the lower-right corner (22). [ 7 > 73 7E]: Lamp
setting window will open. Click [IZ\]:Yes (23), and UV lamp will turn on.
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1B-15  Changing wavelength of UV detector

If you need to change wavelength of UPLC UV detector. Right-click the wavelength number
on the TUV part (24) of the direct control panel of the UPLC control software. [ & A % /E]:
wavelength setting window will open.

Enter the wavelength (25) and click [green check mark] (26).
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2 Preparation of SAXS flow cell and sample vials

2A Preparation of SAXS flow cell.

2A-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.

2A-2  Connecting SAXS flow cell and tubing
Connect the inlet of SAXS flow cell to PEEK tube (cream color) of UPLC with the fittings and
union, and connect the outlet of SAXS flow cell to silicone tube. And set the waste cup on

experimental bench. Fix the waste cup and silicone tube with adhesive tape.

2A-3 Setting up SAXS flow cell and tubing
Check no air bubbles in the flow cell window and flow path. And set flow cell in the cell holder

properly. To avoid tilting the cell position, fix the PEEK tube with the adhesive tape.




2B Preparation of the sample vial

2B-1 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 250 ul for UPLC.)

Avoid making air bubbles in the bottom narrow section. (The yellow tip is useful for

dispensing sample.)

2B-2 Setting up sample plate

Open the front door of FTN, and the plate 1 will move this side. Take the plate 1 out by
pulling the grey handle.

The A1 position is the cutout side of the plate 1. Set the sample vial to the plate 1 and
return the plate (A1 should be the left back side), and push the handle and close the door
again.

Before taking the plate, pull the grey handle to avoid touching the injecting needle (wire).

Al




SEC-SAXS measurement

To measure SEC-SAXS data, three equipment (UPLC, UV spectrophotometer, PILATUS) are

needed. Three options are offered to start them.

3 Manual mode
Each three equipment are started manually. (After the start of UPLC, click run icons of PILATUS

and UV spectrophotometer.)

4 PILATUS-UV spectrophotometer synchronization mode
After the start of UPLC, click run icon of PILATUS. UV spectrophotometer will start

automatically.

5 Synchronization mode
After the start of UPLC, PILATUS and UV spectrophotometer will start automatically.

(2017.06.08 Manual mode is default setting.)
PILATUS is controlled from BL measurement PC. UPLC and UV spectrophotometer are

controlled with the remote desktop outside experimental hatch [UPLC: BL control PC, UV

spectrophotometer: BL measurement PC.]



3 Manual mode
Each three equipment are started manually. (After the start of UPLC, click run icons of PILUTUS
and UV spectrophotometer.)

3A SAXS measurement of the background (buffer)

3A-1 Lowering the flow rate
After the equilibration of the column, lower the flow rate to 0.05 ml/min ((same as measure
at peak fraction.) 0.1 ml/min@BL-15A2) and wait several minute until the pressure will be

stable.

3A-2  Confirmation [Control program mode] of PILATUS Measurement Control Software
Set [PILATUS with shutter control] in [Control program mode] (1) of PILATUS Measurement

Control Software.

3 PILATUS Messurement Co

File  Option
] @ PILATUS 1 ) PILATUS 1and 2 ('I )I Control program mode [Pilalus with shutter control v] I
Energy (eV) 12398 *
[Pilatus 1] ) Optional Settings Gain autog
Directory 2 Z¥user¥l) s D [¥] Plot environment profiles ta 1 file.
File prefix 3 File type () tif @ cbf (4) GCounter Output 0 Individual (' Inteeration
- e , ,
No, images 282 ke Shutter Burst Mode ) ON ©) OFF
Exp. time [sec] 6 20
Exp. period [se 7 2001
Exp. delay [sec] 0
Start wait [sec] 8) 0 #: [Exp. Delay] B: [Exp. period] - [Exp. time]
No. cycle ( ) 1 +1  Oycle interval [sec] 0001 +A+B+ 0
Detector position © Fix (") Change
o) Auto Relative to Gurrent
Manual Pos. 1 0 for |0
(1 0) Pos. 2 et |0 0
© Internal mode  Single trigger mode Multi trigger mode  External enable mode)
[Eliatus 2]
C t Z¥user¥hishida¥ 2016120 1¥yokoyama
W test le tyy @©) tif cbf
1
100
100
0.1
1 0
©) Internal mode Single trigeer mode Multi trigeer mode External enable mode
(1 1 ) Run
pilatuscontrolscript Done.
[Control prozgram mode | | Filatug with shutter control vl @)




3A-3 Measurement of background images
Measure SAXS image of background (buffer) [for example 20sec x 15 times@BL-10C, 10sec
X 15 times@BL-15A2].

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.)

No.images [15] (5)

Exp. Time [20] @BL-10C default, [[10] @BL-15A2] (6)

Exp.period [20.01] @BL-10C default, [[10.01] @BL-15A2] (7)

Exp. Delay: (This parameter is unable to be input with [PILATUS with shutter control] mode.)
Start wait [0] (For SEC-SAXS experiment) (8)

No.cycle [1] (For SEC-SAXS experiment) (9)

Check [internal mode] (10).

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

Click [Run] (11) to start measurement.

3B Setting of UV spectrophotometer software.

3B-1 Initial setting of UV spectrophotometer software
Confirm that [ 47 If f#] ]: integration period is [1sec] (12) 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 Appendix 4.

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 (13), and set OPwave+EXT-K to

[live mode].
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3B-2 measurement of reference spectra with UV spectrophotometer
Check SAXS flow cell position properly and no air bubble in the window and the flow path.
And check the flow rate is [0.05 mI/min]@BL-10C. [[0.1 ml/min] @BI-15A2]

And then click the yellow bulb icon (14) to get reference spectra.



Measurement Example

Column : Superdex200 increased 10/300 (CV: 24ml)
Flow rate: 0.5 ml/min @0~14 mI(0~28 min) and 0.05 ml/min @14~16.5 ml(28~78min) (0.1
ml/min @14~16.5 ml(28~53min) @BL-15A2).

(Measure peak fractions with slower flow rate.)

SAXS (expose 20sec/image, exp period 20.01sec),

UV measurement period is set to 10sec as default (twice frequency as X-ray).

(@BL-10C default value. @BL-15A2 SAXS expose 10sec/image, period 10.01sec, UV 5sec)
Total number of measurements are

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

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

3C Setting parameters of PILATUS measurement control software

3C-1 Confirmation [Control program mode] of PILATUS Measurement Control Software
Set [PILATUS with shutter control] (15) in [Control program mode] of PILATUS Measurement

Control.



a-! PILATUS Measurement C

File  Option
@ PILATUS 1 () PILATUS 1 and 2 I Control program mode [Pilalus with shutter control v] I [Engrky Information |
Energy (V) 12398 *

) Optional Settings Gain autog
Directory 1 6 Z¥user¥l) o D [¥] Plot environment profiles ta 1 file.
File prefix 1 7 File type () tif @ cbf (1 8) GCounter Output 0 Individual (' Inteeration

L , ,
No, images 282 ke Shutter Burst Mode ) ON ©) OFF

Exp. time [ 20 20
Exp. period [; &1 2001
Exp. delay [sec] 0

Start wait [s 022 0 & [Exp. Delay] B: [Exp. period] - [Exp. time]
No. cycle ?23? 1 2 Cycle interval [sec] 0001 +A+B+ 0
Detector position © Fix (") Change
@ Auto Relative to Gurrent
Manual Pos. 1 0 Hor |0
(24) Pos. 2 ver (0 0
© Internal mode  Single trigeer mode Multi trigger mode  External enable mode)

[Eliatus 2]
C t Z¥user¥hishida¥ 2016120 1¥yokoyama

W test I tyg @) tif cbf
1

100

100

0.1

i 2] Gycle interval [sec] cAsBe[0

@) Internal mode Single trigeer mode Multi trigeer mode External enable mode

[~ ]

pilatuscontrolscript Done.

[Control prozgram mode | I Filatug with shutter control v|| (15)

3C-2 Setting up of PILATAS measurement parameters

Set parameters in PILATUS Measurement Control Software as described below.

Directory [enter your folder] (16)

File Prefix [enter your file prefix] (17)

File type [select cbf or tif] (18) [If you want to process the data by other than SAngler, select
tif.]

No.images [234] @BL-10C default, [[318] @BL-15A2] (19)

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

Exp.period [20.01] @BL-10C default, [10.01 @BL-15A2] (21)

Exp. delay : (This parameter is unable to be input with [PILATUS with shutter control]
mode.)

Start wait [0] (For SEC-SAXS experiment) (22)

No.cycle [1] (For SEC-SAXS experiment) (23)



Check [internal mode] (24).

3D Setting parameters of OPwave+EXT-K

3D-1 Setting parameters of OPwave+EXT-K
Click Menu icon (25), and select [E#5ca1I(FEEE &)]: serial measurements (spectra) (forth
line) (26).

[ELfEE I (FE I 5=)]: serial measurements (spectra) window will open.
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(26)[ EIRETRI(BEIRE) ] Serial measurement
BERIE (spectra)

Set parameters in the window as described below.

ANl 115 :sec =

(B ] wave length range(27) 200 — 450 nm (28)

[f-7F B> F1: pitch / [427C]: all (29), Check [FHIfi]: measured value (30)

[+l — K]: mode / [W ¢ F£]: absorbance (31)

[BRTE 7 7 A V4] file name / check [T — % {#7F] :save data (32), [enter UV file name
(**_UV)] (33)



[PRAF[HIfR /X Z A — 4 ]: parameters for measurement period section

[PRA7[HFE]: measurement period: [10] sec @BL-10C [[5] @BL-15A2] (34) and check [f}]:sec
(35).

Check [FHHIEI#]: No. of measurement (36), enter [469] @BL10C [[637] @BL-15A2] (37).

[V 4 —27 » 7] time for warm-up / [0] (38) and check [f}]: sec (39).

[RHHIBAAA 5 2]: starting method / Check [/ —=/L]: Manual (40).

[PRfF/XT A —%]: other parameters for saving section

Check [# A ~—] : Timer(41) and Check all 7 boxes in [[Ff%] 7 +——~ > ]: time format (42).
Check [7XF A —# Z{#A1F]: save parameters check box (43).

Click [FXE]: Set icon (44).

Notification window will open. Click OK.
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Save parameter

3D-2  preparation for serial measurement

Click stop icon (red icon) (45) to stop [live mode].



(Menu) 3 | O

Stop

3E Setting of UPLC

3E-1 Opening [SEC-SAXS] method
Click [# Y » Rt v []: Method set (46) in the navigation bar (left side of UPLC control
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Select [SEC-SAXS] (47) in the [ZE X ¥ v R equipments and method, and click [#&&]:
equipments (48) in the navigation bar. [7 1 v 7 XA % — k]: quick start window will open,
select [\ )2 ]: No (49).
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3E-2  Setting flow rate of [SEC-SAXS] method
Click [ACQ-QSM] icon (50), and move to [4/%]: general tab (51).
Set [[1: /7[R H1]: pressure limits (52) (for example [#z/5]: max 2500 psi for Superdex200

increase 10/300) *Pressure limit depends on the column, check manual or catalogue.
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Set flowrate in the [ 7 ¥ = > }]: gradient section table (53).

fiy ] i %A %B %C %D 73
time Flow rate curve
1 KI5 0.5 100.0 0.0 0.0 0.0 HIE
initial initial
2 28 0.05 100.0 0.0 0.0 0.0 11
0.1 [BL-15A2]

Set [11] in the curve field (54). ([11] means that the flow rate will change ASAP.)

You can increase the steps by right-clicking on the table.



3E-3 Setting temperatures of [SEC-SAXS] method
Click [ACQ-FTN] icon, and move to [£#%]: general tab (56).
Set column and sample temperatures (57) in [{@ = > k 2 —/L]: temp section.

Do not check [ 4#ilH]: warning range section.
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3E-4 Saving modified [SEC-SAXS] method
Click save icon (58) to save modified method,
#¢To save parameters is needed to run modified method. If you do not click save icon, UPLC

will not work proper method.
(58)

Click [Y > 7" /L% = —]: sample queue (59) in the navigation bar.
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3E-5 Starting equilibration and system monitor

Click [*-fi/ > AT 2 = & —]: equilibration and system monitor icon (60). [*-fi/ > A T L&
=% —]: equilibration and system monitor window will open.

Select [SEC_SAXS] (61) in the [Z£E £ ~ v~ K]: equipment and method box, and click [*F-{f5/E&
=% —1]: equilibration and system monitor button (62). Buffer will flow as the initial values of

[SEC-SAXS] method (Sample injection does not start.)

FE/ZATLESS DY hFyT x|
=206 ) (s J| Select SEC-SAXS
(60) %l [t (62)_Feis-_| st | N

Equilibration and system monitor



3E-6
Click [7" L — MF£E]: editing plate icon (63), The plate edit window will open.
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Setting up plate parameters
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In the plate edit window, select [ANSI-48 Vial 2ml Holder 1] (64) in the left side, and select
[A1] position (65) in the right side.
Click [#fi A]: insert icon (66) and click [OK] (67).
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3E-7 Setting up injection parameters

Set parameters for the injection of UPLC (68).

Plate/well position  No. of injection Function
Injection volume Sample name Method set/Report method
3 i — . : ~ Pt S
1@ FL—trma [EAR é;"* S~ | g | L ik Hgviest £
(69) | 72) (73) whL R
rAl | boo I [ test] (wsostitizr | | secsas |
Unknown sample SEC-SAXS

Eih i e A | | A% | em BB | RRE
] Ay (76) {5 {4 {45 1B00iE A

!
sEoEE || 7e || oo 0.00 100000 | 100000

[7"L— K~/ = /V]: plate and well position / [1:A,1] (plate 1, A-1 position) (69), input have
completed at 3E-6

[ A &]: injection volume (ul) / enter injection volume (max 250 ul) (70).

[7E AlE#%]: No. of injection / [1] (71).

[% > 7" /v44]: sample name / enter sample name (72).

[H%8E]: function / select [RZ1F0EHT A]: injection of unknown sample (second line) (73).
[AY > REY MULAR—KAY > R]: method set and report method / select [SEC_SAXS]
(74).

53T RERT]: analysis time (min) / enter [78] [[53] @BL-15A2] (75)

3F Execution of SEC-SAXS

3F-1 Start of the UPLC injection
Prepare SAXS flow cell and sample vial.
Close the experimental hatch and open DSS.

Click [execute sample set] icon (test tubes icon) (76), [execute sample set] window will open.
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Enter [ 7 /Lt~ h44]: sample set name (77) (You can set the same as the sample name
and the sample set name or enter any sample set name).
Click [BH4A]: Start icon (78) to start injection process.
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3F-2 Waiting time for the UPLC injection

The injection window will open. Just wait for the injection (waiting period:160 sec for 250 ul

injection)
FEEA x|
B 302 8- NOFEE A DI ETIE R TEELE,
FEEA IO - B0, $U TR LD R
STLBCEERERL TR,
EERINT RS, FEEA S IHENSBCL T,
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3F-3 Checking start of UPLC injection
Check that the injection of UPLC start (the timer starts to count up.)
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3F-4 Starting PILATUS measurement

Immediately after starting UPLC, click [Run] icon 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 mage viewer software

window. (You need to change PILATUS mage viewer software to [measurement mode].)

3F-5 Starting UV spectrophotometer measurement

Immediately after starting UPLC, click [serial measurement icon] (clock icon) (79) to start UV

spectrophotometer on OPwave+EXT-K. While the serial measurement of UV
spectrophotometer, the progress bar window will open and update spectra on OPwave+EXT-

K window.



n n@ (S7e?i)al measurement

© {EEEE R (=]

3F-6 Preparation for next measurement

After the SEC-SAXS measurement finish, increase the flow rate to re-equilibrate the column
on UPLC control software (because UPLC continue the flow at final programmed condition.)
Right-click the parameter line in the sample set tab and select delete (80).

CAUTION: executed sample parameters does not deleted automatically. If you forget to
delete them, the same methods will be performed on next run.

And Notification window will open on OPwave+EXT-K, click OK and re-start [live mode] again

by clicking green start icon (81) of OPwave+EXT-K.
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4 PILATUS-UV spectrophotometer synchronization mode
In this mode, you need to click run icon of PILUTUS manually after the start of UPLC injection.

And then UV spectrophotometer will start automatically.

4A SAXS measurement of the background (buffer)

4A-1 Lowering the flow rate
After the equilibration of the column, lower the flow rate to 0.05 ml/min ((same as measure

at peak fraction.) 0.1 ml/min@BL-15A2) wait several minute until the pressure will be stable.

4A-2 Confirmation [Control program mode] of PILATUS Measurement Control Software
Set [PILATUS with shutter control] in [Control program mode] (1) of PILATUS Measurement

Control.

3 PILATUS Measurement Contre

File  Option
I @ PILATUS 1 ) PILATUS 1 and 2 (1 ) I Control program mode [Pilalus with shutter control v] I
Energy (V) 12398 *
f b Optional Settings Gain autog
Directory (2) Z¥usery ] D [¥] Plot environment profiles ta 1 file.
File prefix 3 . File type () tif @ cbf (4) Counter Output © Individual (' Integration
i 5 & = - __Energy update
No, images 282 k2 Shutter Burst Mode ON ©) OFF
Exp. time [sec] 6 20
Exp. period [se 7 2001
Exp. delay [sec] 0
Start wait [sec](8) 0 & [Exp. Delay] B: [Exp. period] - [Exp. time]
No. cycle (9) 1 +1  Oycle interval [sec] 0001 +A+B+ 0
Detector position © Fix ") Change
@ Auto Relative to Gurrent
Manual Pos. 1 0 0
(1 0) Pos. 2 et |0 0
\o‘ Internal mode  Single trigeer mode Multi trigger mode  External enable mode)
[Eliatus 2]
C t Z¥user¥hishida¥ 2016120 1¥yokoyama
W test le tyy @©) tif cbf
1
100
100
0.1
1 & terval [sec 0
©) Internal mode Single trigeer mode Multi trigeer mode External enable mode

G -~ |

pilatuscontrolscript Done.

[Control prozgram mode | |Pilatus with shutter control - I (1)

4A-3 Measurement of background images



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

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.)

No.images [15] (5)

Exp. Time [20] @BL-10C default, [[10] @BL-15A2] (6)

Exp.period [20.01] @BL-10C default, [[10.01] @BL-15A2] (7)

Exp. delay : (This parameter is unable to be input with [PILATUS with shutter control]
mode.)

Start wait O (For SEC-SAXS experiment) (8)

No.cycle 1 (For SEC-SAXS experiment) (9)

Check [internal mode] (10).

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

Click [Run] (11) to start measurement.

4A-4  Changing [Control program mode]
After measurement, Set [SEC-SAXS-UV measurement] (12) in [Control program mode] of
PILATUS Measurement Control to synchronize the start of PILATUS and UV

spectrophotometer.

[Control prosram mode | lS EC-5AX-UY measurement vll (12)

4B Setting of UV spectrophotometer software.

4B-1 Initial setting of UV spectrophotometer software
Confirm that [ £ 4y W f#] ] integration period is [1sec] (13) 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 Appendix4.

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 (14), and set OPwave+EXT-K to
[live mode].
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4B-2 Measurement of reference spectra with UV spectrophotometer
Check SAXS flow cell position and no air bubble in the flow path. And check the flow rate is
0.05 ml/min@BL-10C [0.1 ml/min@BI-15A2]

And then click the yellow bulb icon (15) to get reference spectra.




Measurement Example

Column : Superdex200 increased 10/300 (CV: 24ml)
Flow rate 0.5 ml/min @0~14 ml(0~28 min) and 0.05 ml/min @14~16.5 ml(28~78min) (0.1
ml/min @14~16.5 ml(28~53min) @BL-15A2).

(Measure peak fractions with lower flow rate.)

SAXS (expose 20sec/image, exp period 20.01sec),

UV measurement period is set to 10sec as default (twice frequency as X-ray).

(@BL-10C default value. @BL-15A2 SAXS expose 10sec/image, period 10.01sec, UV 5sec)
Total number of measurements are

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

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

4C Setting parameters of PILATUS measurement control software
4C-1 Confirmation [Control program mode] of PILATUS Measurement Control Software
Set [SEC-SAXS-UV measurement] (16) in [Control program mode] of PILATUS Measurement

Control.

— 5
s PILATUS Meastrement Control Software at Photon Factm
—
File  Option
@ PILATUS 1 *) PILATUS 1 and 2 l [SEC-SAX-UV measurement v]]('[@—u Tt
Enerzy (eV) 8265 =*

(T ) s e

Directary Z¥user¥) [___] [¥] Plot environment profiles to 1 file.

File prefix File type () tif @ cbf Counter Output 0 Individual Inteeration

No, images 279 8 Shutter Burst Mode ON © OFF

Exp. time [sec] 20

Exp. period [sec] 2001

Exp. delay [sec] 0.1

Start wait [sec] 0 & [Exp. Delay] B: [Exp. period] - [Exp. time]

No. cycle 1 % Oycle interval [sec] 0001+ A+ B+ 0

Detector position @ Fix *) Change Stage contral

) Auto Relative to Current
Manual Pos. 1 0 0
Pos. 2 0 0

\o‘ Internal mode  Single trigger mode Multi trigeer mode External enable mode)

@) tif cbf

9 Internal mode  Single trigeer mode Multi trigeer mode  External enable mode

A

pilatuscontrolscript Done.




[Control prosram mode | I SEC-SAX-LY measurement *(16)

4C-2 Setting up of PILATAS measurement parameters

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

Directory (17) Z¥user¥ [:]
File prefix (18) File type () tif @ cbf(19)
Mo, images (20) | 234 %

Exp. time [sec] (21) 20
Exp. period [secl22) 20.01
Exp. delay [sec] 0.1

Start wait [sec] (23) 0 #&: [Exp. Delay] B: [Exp. period] - [Exp. time]
No. cycle (24) |1 % Cycle interval [sec] 0001 +A+B+ 0
Detector position @ Fix “) Chanee Stage control
3) fAuto Relative to Current
Manual Pos. 1 0 | 0
Pog. 2 0 o 10
(25)

@ Internal mode Single trigeer mode Multi trigger mode External enable mode

Directory [enter your folder] (17)

File Prefix [enter your file prefix] (18)

File type [select cbf or tif] (19) (If you want to process the data by other than SAngler, select
tif.)

No.images [234] @BL-10C [[318] @BL-15A2] (20)

Exp. Time [20] @BL-10C default, [[10] @BL-15A2] (21)

Exp.period [20.01] @BL-10C default, [[10.01] @BL-15A2] (22)

Exp. delay : (This parameter is unable to be input with [SEC-SAXS-UV measurement] mode.)
Start wait O (For SEC-SAXS experiment) (23)

No.cycle 1 (For SEC-SAXS experiment) (24)

Check [internal mode] (25).

4D Setting parameters of OPwave+EXT-K

4D-1 Setting parameters of OPwave+EXT-K
Click Menu icon (26), and select [EfeaHHI(fEE £)]: serial measurements (spectra) (forth
line) (27).



[ELfEE I (FE I 5=)]: serial measurements (spectra) window will open.
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Set parameters in the window as described below.

] Serial measurement

(spectra)




© @R GEEEE) B8/ SA—4
TSR UGEPBI0N) | s o] Arat ot [ aie

Sy Start End pitch
(28 o Bt S ] ETHENN__ (REEsT R
- 200000 | - 450,000 2zt -(30)) All
Wavelengtirange : 130)
(31) @ stz © FHiE O mHE
ERBIE-F Measured-value
O21-7 OFEE  OREME O BHRSE
(32 Algsembancesz  © v
#7771
(33)(@ 7518 [zsuserniiis #E ) )(34
Cava anter LIV file name wit follnat
SAVT CIriCT o v 1o Tarmcyvvrarian acr
RPERR 595 (36)
| izmmma (10 (35 o on eon ocum)
Measurement period sec
© 1$7E85R8 B B @B 0.1

g " wmmm 49 (30) =) No. of m?g(s)gjrement

[%-wwnéﬁﬁn (39) ol 0% @B ©oum

TiM@d om0 wtbhae ., sec
{R7FT —RENT. MEHBIEE- 1BIELES .

stapmsnz - Starting-method

@
0 %A1 ) © srEphyA 18001
TCP/IP

87218555

PSR SR sar sk (43) ‘
(4R) losx]orn |[@= @A @8 @s @ @8 @98 Checklall 7 boxes

timer

(44)| @ 1535tz (45 B )| sewm |

q(]\ll" {l(]lflllll"‘l'l‘l Ket

[fE I -] wave length range (28) 200 — 450 nm (29)

[1F £ F]: pitch / [42C]: all (30), Check [FHHIE]: measured value (31)

[FHHIE— F1: mode / [t ]: absorbance (32)

[PRAT 7 7 A V4] file name / check [7— % ££1F] :save data (33), [enter UV file name
(**_UV)] (34)

[PRAFMIFR YT A —#]: parameters for measurement period section

[PRA7RFR]: measurement period / [10] sec [[5]sec @BL-15A2] (35) and check [f}]:sec (36).
Check [FHHIA1%42]: No. of measurement (37), enter [469] [[637] @BL-15A2] (38)

[V 4 — 27 » 7] time for warm-up / [0] (39) and check [f)]: sec (40).

[FHAIBA%E 57 ]: starting method / Check [TCP/IP] (41).

[PRAF/XT A —#]: other parameters for saving section

Check [# A ~—] : Timer (42) and Check all 7 boxes in [[i%] 7 +—=~ > K]: time format (43)
Check [7XF A —# Z{#1F]: save parameters check box (44).

Click [f%E]: Set icon (45).



Notification window will open. Click OK.

4D-2  preparation for serial measurement

Click [stop] icon (red icon) (46) to stop [live mode], and click [serial measurement] icon (clock

icon) (47) to start waiting state for the start signal from PILUTAS.

Menu n ﬁ@

(47)

4E Setting of UPLC

4E-1 Opening [SEC-SAXS] method
Click [A Y » Rt v []: Method set (48) in the navigation bar (left side of UPLC control

software).

Serial measurement
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Select [SEC-SAXS] (49) in the [Z%{& 2 ¥ v 1. equipment and method, and click [Z%&]:

equipment (50) in the navigation bar.



(49) Gemnor rosws ~) Equipment and method
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[ A v 7 24— . quick start window will open, select [V > 2]: No (51) .
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Do you want to save the default method set?
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(51)
Ne

4E-2  Setting flow rate of [SEC-SAXS] method
Click [ACQ-QSM] icon (52), and move to [4/%]: general tab (53).

Set [[: /7[R H1]: pressure limit (54) ( for example [#z5i]: max 2500 psi for Superdex200

increase 10/300) *Pressure limit depends on the column, check manual or catalogue.
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LT EBCBIFIE—ZRL T ES,

XUy Fly I : SEC_SAXS

EEAVy I : SEC_SAXS

(59D EHPER pressure timit

RE: [0 Pt Limit (low)
(52) ACQ-QSM B | 2500 pzi ijit (high)
H33 sk Gradient program (56)
A | =E (ﬁ%ﬁ-) KA KE KC KD ghis £|
(55) 1 FTEA{E 0.500 100.0 n.o nn 0.0 FIEHTE:
T (i 1000 i il il i
3
7 Ad
Set flow rate (55) in the [~ 7 2" = > 1]: gradient section table.
I fH] it %A %B %C %D HIPE
time Flow rate curve
1 I 0.5 100.0 0.0 0.0 0.0 I
initial initial
2 28 0.05 100.0 0.0 0.0 0.0 11
0.1 [BL-15A2]

Set [11] in the curve field (56). ([11] means that the flow rate will change ASAP.)

You can increase the steps by right-clicking on the table.




4E-3 Setting temperatures of [SEC-SAXS] method

Click [ACQ-FTN] icon (57), and move to [£f%]: general tab (58).

Set column and sample temperatures (59) in [{Z = > k 2 —/L]: temp section.
Do not check [ 4#ilH]: warning range section.

Wiarters

(57)| ACQ-FTN

B4 —%FTN

(58) &#_ L7-5|BR | 1xut]

Temperature
B (59) BET O
Bkl hzh: Column  EEEHE:
1) 250wl [ £ ¢
- #,1: Sample
|Wiater ] %0 | ~|'c o ozlso i
FEA R
0 . [ N=23734
PEA TR B&h al
[ [ %i0-F
e
[ =]
]

| = SEHEEAE .

4E-4 Saving modified [SEC-SAXS] method
Click save icon (60) to save modified method.

#¢To save parameters is needed to run modified method. If you do not click save icon, UPLC
will not work proper method.

Click [Y > 7" /L% = —]: sample queue (61) in the navigation bar.
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4E-5 Starting equilibration and system monitor

Click [*-fir/ > AT 2 = & —]: equilibration and system monitor icon (62). [*-fif/ > AT L&

=% —]: equilibration and system monitor window will open.
Select [SEC_SAXS] (63) in the [#£

& A+ R]: equipment and method box, and click [*F-ffi/&

=# —1]: equilibration and system monitor button (64). Buffer will flow as the initial values of

[SEC-SAXS] method (Sample injection does not start.)

FE/ZATLE=S—OEY h Py x|
rEu(63) (e - ] Select SEC-SAXS

FE/E - |

seutl |

wiry7 (64)|]

ANV |

(62) % | '

Equilibration and system monitor



4E-6
Click [7" L — MF£E]: editing plate icon (65), The plate edit window will open.

Setting up plate parameters

In the plate edit window, select [ANSI-48 Vial 2ml Holder 1] (66) in the left side, and select
[A1] position (67) in the right side.
Click [## A]: insert (68) and click [OK] (69)
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4E-7 Setting up injection parameters

Set parameters for the injection of UPLC (70).

Plate/well position  No. of injection Function
Injection volume Sample name Method set/Report method
Su=t/oegy | FAR VEA | s | v | L e HgvEest £
i3 24 ] (74) (75) (i)
ral Loo JT | test] |wsostazr | |secsas |
Unknown sample SEC-SAXS

E Soen | | e | AR |88 | ooss | sws
L7l 2, @ | B | TG | IR 7

)
SENEE [ 78 || om 0.00 100000 | 100000

[7"L— K~/ = /L]: plate and well position / [1:A,1] (plate 1, A-1 position) (71) input have
completed at 4E-6

[{F A &]: injection volume (ul) / enter injection volume (max 250 ul) (72).

[7E A[E#%]: No. of injection / [1] (73)

[% > 7" /v 44]: sample name / [enter sample name] (74).

[FHE]: function / select [ARZ1FLEHT A]: injection of unknown sample (second line) (75).
[AY > REY MULAR—KAY > Rl method set and report method / select [SEC_SAXS]
(76).

53T RERT]: analysis time (min) / enter [78] [[53] @BL-15A2] (77)

4F Execution of SEC-SAXS

4F-1 Start of the UPLC injection
Prepare SAXS flow cell and sample vial.
Close the experimental hatch and open DSS.

Click [execute sample set] icon (test tubes icon) (78), [execute sample set] window will open.



Tt Holass_TUV 70514 h= BLIOC 21—+ —= System/Administrator - 24 v S5~ - (5> T3] =E=]
TPOUF) WRE) FRV) EAG) FOSSUA) NASTAX(C) EEM) ~LTH)
1[N 8 2 e S L W ey =] ronrceiE =] | 7= [T = |
Tt Aot:
i A |5 S g 7 S T2 | Ao .
Su-tan | EAR S o | v e et |3 | Zeer % %? %ﬁ oo, [rones | www
1] A 300 1 ! FHFFHEA SEC_SAXS BEOEE 106.00 000 000 100000 | 100000
X
P i
Execute sample set window
oM IENIEIE
I~ 2-#-0ANtES
st [0 =l
A-ReFE-k: [GropiremE ]
s | FIVBORR |
LGt AERE L L2 VE | ~l -
[ 24—k BrRURER S b XY AT L2
o0 0002 0004 0006 0008 0010
Yokl
R i
SECSAG
—
- — s |
}LM& ] 0““-:1 3
}m 15900 16000 16200 16400 15600
D BFIIRIITR Ty & waaRETerN 2 | wems 2
el P ‘ﬁc:nm Ay
A 1000% G 00% " 82C  ,_, 100%C :
B Q% D Q0% (= Phgo g | A mee 12)

NLTER<BRAF-ZRUTI S, [

4

and the sample set name).
Click [BH4A]: Start icon (80) to start injection process.
Yz b (79)|||—i

Sample set name
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4F-2

Waiting time for the UPLC injection

Enter [ 7 /Lt >~ N44]: sample set name (79) (You can set the same as the sample name



The injection window will open. Just wait for the injection (waiting period:160 sec for 250 ul
injection)
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4F-3 Checking start of UPLC injection
Check that the injection of UPLC start (the timer starts to count up.)
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4F-4 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].)

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.

G SEREEEE £ |

4F-5 Preparation for next measurement

After the SEC-SAXS measurement finish, increase the flow rate to re-equilibrate the column



on UPLC control software (because UPLC continue the flow at final programmed condition.)

Right-click the parameter line in the sample set tab and select delete (81).

CAUTION: executed sample parameters does not deleted automatically. If you forget to

delete them, the same methods will be performed on next run.

And Notification window will open on OPwave+EXT-K, click OK and re-start [live mode] again
by clicking [green start icon] (82) of OPwave+EXT-K.
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5 Synchronization mode
In this mode, PILUTUS and UV spectrophotometer will start automatically after the start of
UPLC.

5A SAXS measurement of the background (buffer)

5A-1 Lowering the flow rate
After the equilibration of the column, lower the flow rate to 0.05 ml/min (same as
measurement at peak fraction.) 0.1 ml/min@BL-15A2) and wait several minute until the

pressure will be stable.

5A-2  Confirmation [Control program mode] of PILATUS Measurement Control Software
Set [Single trigger mode serial shutter] in [Control program mode] of PILATUS Measurement
Control to start PILATUS by external trigger from UPLC

File  Option
@ PILATUS 1 () PILATUS 1 and 2 (1 ) I Control program mode [Single trigeer mode serial shutter v] I Enerey Information
Enersy (eV) 8265
) TR
Directory 3 Z¥user¥Yonezawa¥20161029¥0A_Ald SEGO1 D [¥] Plot environment profiles to 1 file.
File prefix 4 0A_Ald_SECO1 File type () tif @) cbf (5) Counter Output ©@ Individual ) Inteeration
e (Bl | .
No, images 355 = Shutter Burst Mode () ON © OFF
Exp. time [sec] 7 20
Exp. period [sex 2001 Pulse Generator Setting 22
Exp. delay [sec(9) 0 External Trigzer © ON ) OF| 7 7
Start wait [sec(1 09 A: [Exp. Delay] B: [Exp. period] - [Exp. time] Trigger Level [V] 25 Mod st 2 ON @LOEE
No. cycle (1 1) 4 Gycle interval [sec] 22+A+B+ 0 Trigger Edee © RISE. () FALL. Mode Single Pulse Shot
o v 3y Shutter Pulse Width [sec] 0.005
Detector position @ Fix (") Chanee
. Shitter Db Delss Pulse Delay [sec]
@ Auto Relative to Current . A
Mardal Pos. | Jer [0 or [0 Pulse Polarity @) POS. NEG.
(12) Los S 0 |0 Wodde#2] () ON o OFF  [GHF 10N © OFF
Internal mode @ Single trigeer mode Multi trigger mode  External enable mode) Mode Single Pulse Shot Mode: Single Pulse Shot
Pulse Width [sec] 0.005 Pulse Width [sec] 0.005
[Plistus 2
. Pulse Delay [sec] Pulse Delay [sec]
irect =
® tif cbf Pulse Polarity @) POS. NEG Pulse Polarity @) POS. NEG
1 = = =
Module#$ () ON ©@ OFF Module#5 _JON © OFF
Mode Single Pulse Shot Mode Single Pulse Shot
Pulse Width [sec] 0.005 Pulse Width [sec] 0.005
_— Pulse Delay [sec] Pulse Delay [sec]
; 'u 2 Pulse Polarity @ POS. NEG. Pulse Polarity 9 POS NEG
©) Internal mode Sinele trigeer mode Multi trigger mode External enable mode
(13)_~ ]
pilatuscontrolscriptQC9600QC9528SingleTrigger Done.

[Control program mode | I[Single trigeer mode serial shutter "I (M




5A-3 Changing external trigger mode
Check External Trigger [OFF] (2) in Pulse Generator Setting Area.

[Pulse Generator Setting |

External Trizger ON  (2)

Trigeer Level [V] 25
Trieeer Edee @ RISE. ) FALL.

5A-4 Measurement of background images
Measure SAXS image of background (buffer) (for example 20sec x 15 times@BL-10C, 10sec
X 15 times@BL-15A2.)

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

Directory [enter your folder] (3)

File Prefix [enter your file prefix] (4)

File type [select cbf or tif] (5) (If you want to process the data by other than SAngler, select
tif.)

No.images [15] (6)

Exp. Time [20] @BL-10C default, [[10] @BL-15A2] (7)
Exp.period [20.01] @BL-10C default, [[10.01] @BL-15A2] (8)
Exp. delay [0] (9)

Start wait [0] (For SEC-SAXS experiment) (10)

No.cycle [1] (For SEC-SAXS experiment) (11)

Check [Single trigger mode] (12).

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

Click [Run] (13) to start measurement.

5A-5 Restoring the change of external trigger mode

After measurement of background, Check External Trigger [ON] in Pulse Generator Setting

Area.

5B Setting of UV spectrophotometer software.

5B-1 Initial setting of UV spectrophotometer software
Confirm that [ £ 4y I f#] ] 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 Appendix4.

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 ‘EHE}”‘:&V‘
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5B-2 measurement of reference spectra with UV spectrophotometer
Check SAXS flow cell position and no air bubble in the flow path. And check the flow rate is
0.05 ml/min@BL-10C [0.1T ml/min@BI-15A2]

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



Measurement Example

Column : Superdex200 increased 10/300 (CV: 24ml)
Flow rate 0.5 ml/min @0~14 ml(0~28 min) and 0.05 ml/min @14~16.5 ml(28~78min) (0.1
ml/min @14~16.5 ml(28~53min) @BL-15A2).

(Measure peak fractions with slower flow rate.)

SAXS (expose 20sec/image, exp period 20.01sec),

UV measurement period is set to 10sec as default (twice frequency as X-ray).

(@BL-10C default value. @BL-15A2 SAXS expose 10sec/image, period 10.01sec, UV 5sec)
Total number of measurements are

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

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

5C Setting parameters of PILATUS measurement control software

5C-1 Confirmation [Control program mode] of PILATUS Measurement Control Software

Set [Single trigger mode serial shutter] (17) in [Control program mode] of PILATUS

Measurement Control.

File  Option

| @ PILATUS 1 ) PILATUS 1 and 2 l lOnntroI program mode {Single trigeer mode serial shutter v]l |Efetey Tnformation |
Energy (el) 8265 «
(Filatus 1 N\ [Optional Settines | Gain autog
Directory Z¥user¥Yonezawa¥20161029¥0A_Ald_SEGO1 D [¥] Plot environment profiles to 1 file.
File prefix 0OA_Ald_SECOT File type () tif @) cbf Counter Output @ Individual | Integration
No, images 865 e Shutter Burst Mode 1 oN o OFF
Exp. time [sec] 20
Exp. period [sec] 2001 Pulse Generator Setting g'] 8)
Exp. delay [sec] 0 External Trigger @ ON ©) OFF ) i
Start wait [sec] 0 A: [Exp. Delay] B: [Exp. period] - [Exp. time] Trigeer Level [V] 25 Module#1 ON @ OFF
No. cycle 1 4| Cycle interval [sec] 20+ A+B+ 0 Trigeer Edee © RISE. ) FALL)  Mode Single Pulse Shot
o 2 =z Shitter Setting | Pulse Width [sec] 0.005
Detector position @ Fix _) Change
B it [ Pulse Delay [sec]
3 Auto Relative to Current ) s
Manual Pos. 1 ver [0 o [0 I ( Pulse Polarity © POS. NEG.
Pos. 2 er |0 0 - -
Module#2 JON © OFF [CHF| [Module#s 0N © OFF
\- Internal mode @ Single trigger mode Multi trigger mode  External enable mode) Mode Sinele Pulse Shot Mode Single Pulse Shot
Pulse Width [sec] 0.005 Pulse Width [sec] 0.005
[Plistus 2
Zu Pulse Delay [sec] Pulse Delay [sec]
o) tif obf Pulse Polarity @) POS. NEG Pulse Polarity o) POS NEG
1 =
Module#$ () ON @ OFF Module#5 _JON o OFF
Mode Single Pulse Shot Mode Single Pulse Shot
Pulse Width [sec] 0.005 Pulse Width [sec] 0.005
Pulse Delay [sec] Pulse Delay [sec]
i 0 Pulse Polarity © POS. NEG. Pulse Polarity 9 POS. NEG
©) Internal mode Single trigger mode Multi trigger mode External enable mode
@y~ ]
pilatuscontrolscriptQC9600QC9528SingleTrigger Done.




5C-2 Confirmation parameters of Pulse generator setting

Confirm parameters (18) in Pulse Generator Setting Area.

External Trigger [ON]
Trigger Level [2.5]
Trigger Edge [RIZE]

[Pulse Generator Setting |

External Trigzer ) OFF

Trigeer Level [\] 25
Trigeer Edee @ RISE. ) FALL.

5C-3 Setting up of PILATAS measurement parameters

Set parameters in PILATUS Measurement Control Software as described below.

Directory (19) Z¥user¥Yonezawa¥20161029¥04A_Ald_SECO1 D
File prefix (20) OA_Ald_SECD1 File type () tif @) cbf (21)

No, images (22),234 &
Exp. time [sec] (23) 20

Exp. period [sec](24320.01
Exp. delay [sec] (25) 0
Start wait [sec] (26) 0 & [Exp. Delay] B: [Exp. period] - [Exp. time]
No. cycle N1 % Cycle interval [sec] 22+A+B+ |0
Detector position @ Fix (") Chanee
@) futo Relative to Current
Manual Pos. 1 Ver (0 | Hor (0
Pos.2  Wer |0 Har |0

(28)

Internal mode @ Single trigeer mode Multi trigeer mode External enable mode

Directory [enter your folder] (19)

File Prefix [enter your file prefix] (20)

File type [select cbf or tif] (21) (If you want to process the data by other than SAngler, select
tif.)

No.images [234] @BL-10C [[318] @BL-15A2] (22)



Exp. Time [20] @BL-10C default, [[10] @BL-15A2] (23)
Exp.period [20.01] @BL-10C default, [[10.01] @BL-15A2] (24)
Exp. delay [0] (25)
Start wait [0] (For SEC-SAXS experiment) (26)
No.cycle [1] (For SEC-SAXSexperiment) (27)
Check [Single trigger mode] (28).

5C-4

Starting PILAT

US measurement

Click [Run] icon (29), PILATUS starts waiting state for the start signal from UPLC. A part of

PILATUS measurement software window will become pink in color.

5D Setting parameters of OPwave+EXT-K and Pulse Generator Control for

UV spectrophotometer.

Both of UV spectrophotometer control software (OPwave+EXT-K) and Pulse Generator

Control for UV spectrophotometer are needed for synchronization mode.

5D-1

Setting param

eters of OPwave+EXT-K

Click Menu icon (30), and select [EfeqHHI(fEEE £)]: serial measurements (spectra) (forth

ine) (31).

LELfE I (FE I 1=)]: serial measurements (spectra) window will open.
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47) (7535w ) (48) 2 )|

izl l

C ot
B

Save parameter

[#EI % F]: wave length range (32) 200 — 450 nm (33)

30
(30 F—)— LA
Menu| [ 8 & @  ssoaceess)
. == \ .
o = -(31)[ EEETAI(REES) ] Serial measurement
il 1 55| sec - TEAT
= (spectra)
5D-2 Setting parameters of OPwave+EXT-K
Set parameters in the window as described below.
© R GEREE) AESA—Y ===
e e B | [ ]
Eih Start End pitch
(E L. N '
33 = =
Whave gamf%'ang(e ) 200.000 450,000 2T 1(34) A
(35) @ =tatia © FiiE O HE
EFAE - Measured-value
©-F  OEEE  OFEsE O edEsE
(36) @Bz | Abserbanesme  ©sv
18777 0B
(3 / [ F—RRTE | Y¥user¥vonezaws¥201610204¥0 A Ald SECD1¥0A Ald SEG LV280 014xt |(38
Save enter UV file name with full path
(RIS (40)
lizemm 10 (B9) o on en ocuw
Measurement period sec
[2c:= S I 15 G @t 0.18%
@ SHiBIEEY ]
42)
(41) | -s7s7888 o ol 0% ot oul
TimefRE WA, sec
{£757 —BENL . (ErIE- el h o,
SHAERAE AT Starting method
i
o2 otorfd3) (@ st |69 ) (44)
e External trigger
RS | #35D—y1(40)
Us)e@s=Joma |(wz mAa we we ws @z @3] Checkjall 7 boxes
timer

[PRAF & > F1: pitch / [427C]: all (34), Check [##fE]: measured value (35)

[FHll]=— K]: mode / [ FE]: absorbance (36)

[BRTFE 7 7 A V4] file name / check [T — # {£1F] :save data (37), [enter UV file name

(***_UV)] (38)



[PRAF[HIfR /X Z A — 4 ]: parameters for measurement period section

[PRA7[FRE]: measurement period / [10] sec [[5] sec @BL-15A2] (39) and check [#)]: sec (40).
[V 4 —27 » 7] time for warm-up / [0] (41) and check [f}]: sec (42).

[FHIBA 4G 77 28]: starting method / Check [#44 U 47 external trigger (43) and enter [469]
[[637] @BL-15A2] (44).

[PRfF/XT A —#]: other parameters for saving section

Check [# A ~—] : Timer (45) and Check all 7 boxes in [[Ff%] 7 +—~ > }]: time format (46)
Check [7XF A —% Z{#1F] : save parameters check box (47).

Click [F%E]: Set icon (48).

Notification window will open. Click [OK].

5D-3 Starting UV spectrophotometer measurement
Click [stop icon] (red icon) to stop [live mode], and click [serial measurement icon] (clock icon)

to start waiting state for the start signal from PILUTAS.

uln Menu n Hl ﬁ:\‘J Serial measurement

Stop (50)

5D-4 Setting Pulse Generator Control software for UV spectrophotometer
Confirm the status of [Spectrum Pulse Generator Control Panel] is [Connected] (50).

Enter the parameters in “Time Control”.

s/ Spectrum Pulse Generator Control Panel foe == [ Status : CO nne Cted ] (50)

Option

Status Connected Time control

- Chan Number of images (51)
snnadesiar Exposure time [sec] E (52)

Time control
Number of images 469 =

Exposure time [sec] 1

Exposure Period [sec] 10

] Exposure Period [sec] (53)
Single pulse
e | G4 R ]

Executing manual stop...

These parameters should be the same values which are entered in OPwave+EXT-K, see 5D-2.
Number of images [469] : measurement number [[637] @BL-15A2] (51)

Exposure time [sec] [1] : integration period (The default value is 1sec) (52)

Exposure Period [sec] [10] : measurement interval [[5] sec @BL-15A2] (53)

5D-5  Starting Pulse Generator Control software for UV spectrophotometer

Click Run icon (54) to start waiting state for the start signal from PILATUS.

The status of [Spectrum Pulse Generator Control Panel] will be changed to [Running] and a
part of the window will changed to pink in color.

While the serial measurement of UV spectrophotometer, the progress bar window will open.



(Before the injection of UPLC, the progress value is kept 0 %.)

@ EEEEDE| =]

S5E Setting of UPLC

SE-1 Opening [SEC-SAXS] method

Click [# > FE& » K]: Method set (55) in the navigation bar (left side of UPLC control

software).
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Select [SEC-SAXS] (56) in the [#& # ~ v K]: equipment and method, and click [%(&]:

equipment (57) in the navigation bar.




EBM) ~NLT(H)

(56) GGzt ozwe = JEquipment and method
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[ A v 7 A4 — . quick start window will open, select [V > x]: No (58).

E{?*f-'w-‘bZé"— b Quick start
Do you want to save the default method set?

) CoXVy Rty NAESTTH, RELETH?

(58)

X|

No

5E-2  Setting flow rate of [SEC-SAXS] method

Click [ACQ-QSM] icon (59), and move to [4/%]: general tab (60).
Set [J£ 71BR ] pressure limit (61) (for example [ 5]: max 2500 psi for Superdex200 increase

10/300) *Pressure limit depends on the column, check manual or catalogue.
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Set flowrate (62) in the [ 7 ¥ = > }]: gradient section table.

fiy ] i %A %B %C %D 73
time Flow rate curve
1 KI5 0.5 100.0 0.0 0.0 0.0 HIE
initial initial
2 28 0.05 100.0 0.0 0.0 0.0 11
0.1 [BL-15A2]

Set [11] in the curve field (63). ([11] means that the flowrate will change ASAP.)

You can increase the steps by right-clicking on the table.




5E-3 Setting temperatures of [SEC-SAXS] method
Click [ACQ-FTN] icon (64), and move to [£f%]: general tab (65).

Set column and sample temperatures (66) in [{Z = > k 2 —/L]: temp section.

He

Do not check [ 4#ilH]: warning range section.

Wiarters

(64)| ACQFTN

B4 —%FTN
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SE-4 Saving modified [SEC-SAXS] method
Click save icon (67) to save modified method.
#¢To save parameters is needed to run modified method. If you do not click save icon, UPLC

will not work proper method.

(67)

Click [Y > 7" /L% = —]: sample queue (68) in the navigation bar.
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5E-5 Starting equilibration and system monitor

Click [*-fi/ > A7 2 = & —]: equilibration and system monitor icon (69). [*-fi/ > A T L&
=% —]: equilibration and system monitor window will open.

Select [SEC_SAXS] (70) in the [Z£E £ ~ v~ K]: equipment and method box, and click [*F-{f5/E&
=# —1]: equilibration and system monitor button (71). Buffer will flow as the initial values of

[SEC-SAXS] method (Sample injection does not start.)

TE/SATLE=S—Dty hFvT x|
&0y (Y () o ~ 1)  Select SEC-SAXS
(69) % | [t (7 _FEezs-_ | gt | AT |

Equilibration and system monitor



5E-6 Setting up plate parameters
Click [7" L — MF4E]: editing plate icon (72), The plate edit window will open.
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In the plate edit window, select [ANSI-48 Vial 2ml Holder 1] (73) in the left side, and select
[A1] position (74) in the right side.
Click [## A]: insert (75) and click [OK] (76).
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5E-7 Setting up injection parameters

Set parameters for the injection of UPLC.

Plate/well position  No. of injection Function
Injection volume Sample name Method set/Report method
Su=tiozn | EAR @é‘r seau | voane | L e Hgviest £
|7 (A (80) (81) AL
rAl | [100 | i [ test | (wsostitizr | | secsas |
Unknown sample SEC-SAXS

= S |72 | ADEA | am |
v | TR LGRS s |olER | wRE

)
wEoEE | 78 || om 0.00 100000 | 100000

[7"L— K~/ = /V]: plate and well position / [1:A,1] (plate 1, A-1 position) (77), input have
completed at 5E-6

[{¥ A &]: injection volume (ul) / [enter injection volume (max 250 ul)] (78).

[7E AE$%]: No. of injection / [1] (79)

[% > 7 V4] sample name / [enter sample name] (80).

[FHE]: function / select [ARZ150EHT A]: injection of unknown sample (second line) (81).
[AY > REy MULAR—KAY > R]: method set and report method / select [SEC_SAXS]
(82).

53T RERT]: analysis time (min) / enter [78] [[53] @BL-15A2] (83).

5F Execution of SEC-SAXS

5F-1 Start of the UPLC injection
Prepare SAXS flow cell and sample vial.
Close the experimental hatch and open DSS.

Click [execute sample set] icon (test tubes icon) (84), [execute sample set] window will open.
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Enter [ 7 /L& >~ N44]: sample set name (You can set the same as the sample name and
the sample set name).
Click [BH4A]: Start icon to start injection process.
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5F-2 Waiting time for the UPLC injection

The injection window will open. Just wait for the injection (waiting period:160 sec for 250 ul



injection)
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5F-3 Checking start of UPLC injection
Check that the injection of UPLC start (the timer starts to count up.)
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Both PILUTUS and UV spectrophotometer will start simultaneously.

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].)

Confirm the serial measurement of UV spectrophotometer is working. While the serial
measurement of UV spectrophotometer, the progress bar window will proceed and update

spectra on OPwave+EXT-K window.

G SEREEEE £ |

5F-4 Preparation for next measurement
After the SEC-SAXS measurement finish, increase the flow rate to re-equilibrate the column
on UPLC control software (because UPLC continue the flow at final programmed condition.)

Right-click the parameter line in the sample set tab and select delete (87).



CAUTION: executed sample parameters does not deleted automatically. If you forget to
delete them, the same methods will be performed on next run.

And Notification window will open on OPwave+EXT-K, click OK and re-start [live mode] again

by clicking [green start icon] (88) of OPwave+EXT-K.
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6 Procedure after SEC-SAXS experiment

6-1
Perform step 1A-1 ~5 with MilliQ [A line]. 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.
6-2 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.

6-3
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.



FAQ

1) An error occurred on UPLC control software.

See Appendix 1, and eliminate the cause of trouble.

2) 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.

3) OPWave-EXT-K is frozen or stacked.
See Appendix4, and restart OPWave-EXT-K and perform initial setting.



f+4% 1 Error of UPLC (Empower3)

1

An UPLC error occurs, the error message appears at the display part of Empower3 window.
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Right-click the QSM (7 +—% F U — Y LX< % — ¥:quaternary solvent manager)
part (1) of the direct control panel of the UPLC control software and select [=1 >V —/L DL
#f)]: Start Console Window (fifth line) (2).
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The Console Window will open, Click [= Z7]: log (3) in the left side.

3>Y—)L X5 fa= Helass_TUV J— = BLIOHPLC - [ X5 A]

=B

E] N e S W
B DALY gt avbo-) RE RTF PSINVA-TOY AP

BN —TeFTN

) TUVIRLEES

Jovk o= M D3 —BFVINU IR~y
R} B
( Log 331 psi A 1000 %
B 00 %
0200 mL/%5
o C 00 %
D 00 %

|Q YATHAT—HA

YoINRE—Ty

HoI0

£+ ] 252 ¢

263 ¢

TORINES

JyyR- H0-X

280 nm

4
&
o
e

u
©
Pt

B P

o
I
e
&
a

S

»
ot
‘
7



4
Check the latest error message. If the error message at the proper time stamp doesn't appear,
click [5#T]:update icon (right side) (4).
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5
Click red circle icon (5) on the left side of the error message to open the help window, and
follow that help message to remove the cause of error.

If the error message about pressure appears, check these points.

® Use only fresh filtrated buffer (less than 0.2 um filter).
Use only supernatant after centrifugation (15k rpm, 10 min) or filtrated solution (less
than 0.2 um filter) as the sample.

® Remove and install the connections between PEEK tube and Column.
Set 5mm length PEEK tubing is projected from the tip of the fitting, connect the fitting
and the column by hand.

® Perform longer needle wash (30 sec) and many times of FTN priming (15 sec of
washing solvent line and 25 times of purging syringe) , see 1A-8,9.

® Set the drawing sample rate lower, see Appendix 5.



6

Errors and Warnings occurred until now.

Warning (UPLC doesn’t stop) : ¥ > 7 /LB | RO #HiE [aspirated sample volume is low.]
=5 BC0-FTHEM 155 TR A | ZEDEEIR-24.9)

The aspirated sample volume is less than the programmed sample volume.

(You can continue the program. [t is better to check how much volume of sample is
injected from the remaining volume of sample vial. Or you can interrupt the program (re-

equilibration is needed for the next experiment.)

The particle in sample or buffer may be responsible for this warning.

® The sample solution must be supernatant (15krpm, < 10min) or filtered (0.2 um).

® Perform longer washing needle of FTN (60sec), see 1A-7.

® Perform longer priming of FTN [15] sec in [{Ei4H&1E]: washing solvent line and [25]
times in [23— U¥EIE]: purging syringe, see 1A-8,9.

® Set the drawing sample rate lower, see Appendix 5.

Error : 31§ 7 = A /V[Connection failed.]
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The connection between PC and UPLC is failed.
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® Check LAN cables of the backside of UPLC equipment and PC in the experimental
hatch.

® Reset the corrected equipment. [Right-click the area of the corrected equipment of
direct control panel and select [V & » ]: reset.]

® |f the same error persists, reboot UPLC and PC system, see Appendix 3.

Error : ¥ 2T ALEF1#BiB[Over pressure of system pressure]
IS5— ACO-OSMEMIED o S AT L EFEEE(R05)

System pressure is higher than pressure limit (high) that you set in Empower3.
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® Check the setting values of the flow rate and the system pressure limit.
Set the lower flow rate or higher pressure limit.

® Check the clogging of tubing or channel of the system.
Perform priming [A] line for 0.2 min to check See 1A-4, 5. If the back pressure value is
still high, the clogging is downstream from the pump. Search the clogging part with
loosening the fitting one by one. The direction to search is from the column to the
pump. If the clogging parts are identified, clean or change them.

® Check the clogging of the column.
Confirm the pressure value without the column. If the column is clogged, clean the

column or change the column.



Error : U —7 AR I E L7 [Leakage has been detected.]
I- ACO-DSMEM A0 & U—h g EnELE
The buffer is leaking.
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® Open the doors of each equipment, and identify the leakage position.
Remove and reinstall that connection. Clean the leakage sensor and the reservoir of
leakage sensor (wiping and drying) and reset QSM.

® |f the same error persists, reboot UPLC and PC system, see Appendix 3.

Error : ZEi#8) ~— K7 = 7 & B[Hardware failure of Z axis movement of FTN.]
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® Set the sample plate properly in the FTN, turn off the power of FTN and turn on the
power of FTN.

® |f the same error persists, reboot UPLC and PC system, see Appendix 3.

Error : —=— KV 7 —A8E8) — Fv = 7 REB[Hardware failure of needle arm of
FTN.]
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® Reset FTN.
® |f the same error persists, turn off the power of FTN and turn on the power of FTN.

® |f the same error persists again, reboot UPLC and PC system, see Appendix 3.

Error : ¥ F VKK KE S [Sample fluidics high pressure limit.]
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® Perform longer washing needle of FTN (60sec), see 1A-7.

® Perform longer priming of FTN [15] sec in [{E44&1E]: washing solvent line and [25]
times in [2\— VAL purging syringe, see 1A-8,9.

® Reset FTN.

® Set the drawing sample rate lower, see Appendix 5.

® If the same error persists, turn off the power of FTN and turn on the power of FTN.

® |f the same error persists again, reboot UPLC and PC system, see Appendix3.

Error : System not calibrated. Try to Calibrate
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® Reset TUV.

® |f the same error persists, reboot UPLC and PC system, see Appendix3.

Error : I NVEHE Y — /— Ky = 7T AREB[Hardware failure of Sample pressure
sensor]
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® Reset FTN.

® |f the same error persists, turn off the power of FTN and turn on the power of FTN.

® |f the same error persists again, reboot UPLC and PC system, see Appendix3.

Error : Mux ADC 5 7 # /L b BT 5 —[Mux ADC default register error]
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e — BCO-TIVES 16T & Mux 80C default register errar.

Mux ADC 7 74 )L P AR—T5—

Ayt O i

ZIFIL ST (Mux)7 FOS TR 301 —8— (ADCHREEE SR
I 1. TREEEIEZHLET.

2. ThTHE AT RS, BLBOEREANELEY,
HER T DIE ST, wWatersT ALY —HAITE

. ENTLE
LTI

® Reset TUV.

® |f the same error persists, turn off the power of TUV and turn on the power of TUV.

® If the same error persists again, reboot UPLC and PC system, see Appendix 3.

Error : Xy T J—E#E) XA F I —D/— K7 =7 7 = 1 JV[Battery backed memory h/w
failure]
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® Reboot UPLC and PC system, see Appendix 3.

Error : 7L — b ERRFASA TABRREONDL RV, FRIEFRENEE > TOE I [Sample

plate or vial is not found, or Incorrect parameters are set.
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® Check the sample vial type, vial position and the placement of plate.

® Confirm the vial and plate setting on Empower3, see 3E-6, 7.

Error : RV 7 (O—Fy=7) EHi#iE[Overpressure of pump pressure]
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Set the lower flow rate, higher pressure limit or higher temperature.

Check the setting values of the flow rate, the system pressure limit and temperature.

Check the clogging of tubing or channel of the system.

Search the clogging part with loosening the fitting one by one. The direction to search

is from the column to the pump. If the clogging parts are identified, clean or change

them.




Appendix 2 Solvent Inlet Line

UPLC system has seven solvent inlet line.
A (yellow), B (blue), C (red), D (green): buffer line, [B, C, D (not in use) ->50% Ethanol]

WASH (white): needle wash

SEALWASH (brown): pump seal wash
PURGE (orange): sample syringe purge

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(yellow), WASH(white), SEALWASH(brown), PURGE(orange)
(2) During flow MilliQ
Milli Q Water : A(yellow), WASH(white), SEALWASH(brown), PURGE(orange)
(3) During flow buffer
Milli Q Water : WASH(white), SEALWASH(brown) , PURGE(orange)
Buffer : A(yellow)

A(yellow) WASH(white) SEALWASH PURGE B,C,D
(brown) (orange)
Storage 20% Ethanol 20% Ethanol 20% Ethanol 20% Ethanol 50% Ethanol
MilliQ Milli Q Milli Q Milli Q Milli Q 50% Ethanol
Buffer buffer Milli Q Milli Q Milli Q 50% Ethanol




Appendix 3 How to start UPLC Control Software (Empower3).

1

Click the Empower3 icon (1) on remote desk top.

THE SCIENCE OF WHAT'S POSSIBLE."

(4).

(24— [system dif name: system (2)

(I ] g\word: manager (3)
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Click "% > 7 /v @D 43#71": Analyze Sample (5) in Empower3 Server Window.
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In Analyze Sample Window, select BL10C in [7—# ZHi v iAte 7 1 = 7 K]: Project area
(left side) (6), and select [HClass_TUV] in [43# 2 X 7 A]: System area (right side) (7). And then
click [7 A » 27 2% — | ZA# H]: quick start mode (8).
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5
Confirm that [~ A7 L7 A K/V]: system idle is displayed in the message area and QSM, FTN

and TUV panels are displayed in the direct control panel of Empower3 window.
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6

When any error message is appeared in the message area. Perform the re-recognition of

equipment.

Close the quick start window, and click [ A7 A D FA#K]: reconfiguration of system (9) in

Empower3 Server Window.
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Select [/ — R]: node (10) in system management window, and right-click [BL10C] (11) and



select ['12 /X7 1] property (fifth line) (12) in the center table.
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8

Confirm that [OK?] column in equipment tab of property window is [yes]. If three columns
are [Yes], three equipment are connected to PC. If more than one column is [No], Click [%&&
DA ¥ 1. re-scan (13) to retry to connect to PC.
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9

Click [OK] (14) in property window and close the system management window, and return to

Step3.

10
If re-start steps fail, Close all Empower3 windows and return to Step1.

If re-re-start steps fail, reboot PC and UPLC sytem.

Shut down procedure

Check that UPLC flow stop.

Close Empower3 windows.

Shut down PC

Turn off UPLC (QSM, FTN, TUV (front side) and Column cooler (right side)).

Reboot system

Turn on Column cooler.

Turn on PC and wait until Windows OS start.

Turn on QSM, FTN and TUV and wait until initializing equipment (several minutes).

Start Empower3.

Start remote desktop from the control PC outside the experimental hatch.

The short cut icon of the remote desktop is placed on the desktop of the control PC.
e BL-10 /1 HPLC@10C
® HPLC V-Et— [@15A2



Appendix 4 How to start UV spectrophotometer control software
[OPwave+EXT-K]

1
Click OPwave+EXT-K icon.

OPwave+EXT-K

2

Confirm that [ #& 4 W§ [H] ]: integration period is [1sec] in OPwave+EXT-K (UV
spectrophotometer software). If not, set [1sec] (1).

OPwave+EXT-K
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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

(2)
[Menu] I i (Menu] I3 5



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). The icon will be changed to blue bulb with red bar.
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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).



6
Set SAXS flow cell (filled up with MilliQ or buffer) to cell holder.




7

Select [Z&A A7 | /L]: Basic spectra tab in OPwave+EXT-K.
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Adjust light intensity with attenuator (actual maximum counts should be less than 70~80 %
of maximum (QE65Pro: 16bit, QEpro: 18bit).

(Example: when transparent protein solution is measured (range 220 — 400 nm),
adjust about 30000 counts (QE65Pro) and 120000 counts (QEpro) [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.)



9
Click baseline icon (yellow bulb) (9) to make reference, and then click [A] icon (Absorbance
mode) (10) to make absorbance tab. Select [ 1]: absorbance 1 tab (11).
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Click the remote desktop icon of the measurement PC outside experimental hatch.
® Flow&QE65pro Remote Desktop@10C
® UV for HPLC & Solution Flow@15A2

!

Flow&QE65pr...
Remote Desk...




Appendix5 How to change the drawing sample rate
If errors about the sample injection occur frequently, Try to set the drawing sample rate lower.

Warning : ¥ > 7 L5 FR o i [aspirated sample volume is low.], see Appendix 1.
Error : > 7V ik fix KT J1[Sample fluidics high pressure limit.] , see Appendix 1.

1-1
Click [A#Y » FE v I]: Method set (1) in the navigation bar (left side of UPLC control

software).
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Select [SEC-SAXS] (2) in the [#:i& £  »» F]: equipments and method, and click [%#]:
equipments (3) in the navigation bar.
[ A v 7 A% — . quick start window will open, select [V > 2]: No (4).
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1-2 Setting the drawing sample rate
Click [ACQ-QSM] icon (5), and move to [4:fiX]: general tab (6).
Click [F#HHF% E]:property icon(7), and set the drawing sample rate in the property window(8).

And then click [OK] (9) to close the property window.
(The drawing sample rate has been set to 30ul/min from July 2018. If errors about the

sample injection occur frequently, try to set the drawing sample rate 15ul/min.)
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1-2
Click save icon (10) to save modified method.
% To save parameters is needed to run modified method. If you do not click save icon, UPLC

will not work proper method.
D& El@l

1-3

After your beam time, restore the drawing sample rate and save modified method again.




