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Supplementary Table 1. Water numbering convention used in this work and relation to residue
numbers in pdb files (note that numbers are only given for the first monomer in each model, “x” indicates

water not present, for W1-W4 only the refined component is given for 3F(50us) and later time points

Numbering Channel 2F 3F 3F 3F 3F 3F 3F 3F 3F
in (50us) (250ps) (500us) (730us) | (1200ps) | (2000us) | (4000ps) | (200ms)
manuscript
W1 A713 AT24 A715 A740 A730 A728 A723 A721 AT22
w2 AT747 A755 A746 A800 A752 A769 A739 A737 A733
W3 A786 A781 A797 A808 A805 A796 A813 A804 A797
w4 A732 A715 A730 A765 A758 A754 A748 A747 A752
W19 04 AT711 A703 A704 AT22 A702 A701 A706 A706 A704
W20 04 X X X X X X X C607 C602
W21 Cl1A/B AT712 A714 AT724 A745 AT727 A716 A728 A735 D505
W22 Cl1A/B A755 A727 A771 A753 A720 A735 AT722 A733 A762
W23 Cl1A/B A782 A788 A806 A791 A786 AT772 A774 A792 A781
W24 Cl1A/B A798 A790 A802 A809 A821 A792 A827 A810 A780
W25 Cl1A/B A741 A705 A708 A733 AT723 A747 A716 A701 A720
W26 Ol1A/B A716 AT78 A801 A713 A787 A718 A797 A742 A706
W27 Ol1A/B A707 A701 A701 A707 A705 A802 A750 A716 A705
W28 O1A/B, Yz A805 A801 AB05 A820 A824 A808 A825 A817 A795
W29 O1A/B, Yz A763 A763 A756 A816 A799 A765 A787 A807 A798
W30 O1A/B, Yz A706 A737 A733 AT24 A707 A703 AT727 A728 A728
W3l Ol1A/B AT725 A733 A714 A739 A709 A705 A704 A702 AT12
W32 Ol1A/B A806 A800 A818 A819 A826 A810 A828 A825 A808
W33 Ol1A/B A792 A792 A798 A794 A759 A763 A786 A799 A801
W34 O1B A749 A770 A719 A706 A716 A719 A715 A754 A715
W35 O1B C605 C618 C608 Cé6l11 C651 C606 C626 C643 C626
W36 O1B D572 A721 D528 D567 D546 D560 D526 A739 A750
W37 O1B U201 U201 U201 U209 U202 U210 U203 U203 U202
W38 O1B V348 V340 V345 V346 V348 V345 V354 V351 V337
W39 Ol1A/B A799 A798 A770 A810 A807 A807 A766 A789 A806
W40 CIIA A705 A702 A713 A732 AT713 A702 A707 A709 A703
W41 CIIA D526 D513 D530 D510 D525 D503 D563 D520 D529
W42 CIIA A791 A793 A799 A812 A819 A797 A798 AB08 A792
W43 C12 A764 A732 A790 A763 A788 A722 A735 AT711 A771
W44 C12 A800 A787 A810 A801 C734 A770 C739 C721 A787
W45 C12 C622 C674 C618 C645 C648 C679 C628 C640 C641
W46 C12 C682 C647 C686 C670 C697 C662 C714 C695 C675
w47 C12 C668 C651 C677 C643 C686 C660 C662 C685 C676
W48 04 AT748 A753 A721 AB805 A765 A789 AT72 A755 A742




Supplementary Table 1 continued

Numbering Channel 2F 3F 3F 3F 3F 3F 3F 3F 3F
in (50us) (250ps) (500us) (730us) | (1200ps) | (2000us) | (4000ps) | (200ms)
manuscript
W49 04 A761 A734 A750 A736 AT748 A741 A710 A714 A718
W50 04 C690 C696 C720 C682 C732 C720 C748 C741 C691
W51 04 C704 C691 C718 A804 C733 C707 A824 C728 C711
W52 04 A740 A709 A728 A720 A736 A714 A738 A712 A713
W53 04 C679 C672 C689 C696 C669 C678 C711 C698 C648
W54 Yz A784 A757 A788 A786 A817 A806 A821 A796 A791
W55 Yz A730 A720 A764 A738 A763 A717 A717 A764 A719
W56 Yz Coll C626 C649 C609 C608 Col4 C607 C616 C605
W57 Yz A715 A718 A707 A705 A704 A709 A730 A704 A739
W58 Yz A788 A769 A794 AT75 A791 A790 A785 A774 A760
W59 ClIB A766 A766 A783 A813 A780 A767 A702 A703 A774
W60 Cl1B D580 D576 D545 D587 D592 D572 D593 D550 D563
W61 Cl1A/B AT771 A776 AT72 A790 A756 A780 AT75 A734 A789
W62 Cl1A/B A718 A716 A738 A747 A745 A704 A731 AT24 A714
W66 ClIB D522 D549 D521 D548 0339 D513 D515 D533 D541
iy ClIB 0312 0333 0335 D581 D561 0358 0352 D569 D554
W68 ClIB D563 D563 D595 0376 D603 D590 D598 D588 D589
W69 ClIB D515 0309 D522 0328 0315 0313 0346 0311 0308
W70 ClIB D601 D592 D616 D618 D626 D599 D621 D611 D610
W71 04 A756 A743 A749 A788 A728 A731 A768 A723 AT24
W72 04 D594 D581 D602 D605 D612 D580 D606 D591 D597
W73 04 U223 U220 U238 U226 U236 U232 U239 U231 U231
W74 04 0324 0307 C625 0326 C616 C6l5 0315 C627 C625
W75 04 U216 U209 U225 0340 0316 U214 U221 0349 U217
W76 O1B Col8 C656 V350 C727 C744 X C738 C749 V336
W77 O1B V350 V343 V350 V3e4 V364 V348 V358 V359 X
W101 O1B D527 U208 U226 D530 D537 D556 D548 D530 D560
W102 O1B B857 B842 B868 B995 B886 B846 B863 B867 B832
W103 Ol1A C650 C639 C690 C603 C679 Co6s1 C681 C647 C663
W104 Ol1A C725 C697 C730 C735 C754 C730 C763 C756 C721
W106 Ol1A C716 C694 C728 C724 C746 C722 C761 C743 C722
w107 Ol1A C693 C649 C712 C663 C658 Co642 C690 C664 C702
W117 Cl1A D597 D589 D608 D610 D619 D596 D618 D605 D601
W119 Cl1A AT727 A723 A737 AT26 A710 A734 A737 A708 AT17
WI121 Cl1A 0370 0353 0380 0400 0368 0360 0363 0367 0368
W122 Cl1A 0335 0339 0378 0396 0336 0362 0377 0366 0350
W125 Cl1A 0354 0337 D579 D571 0352 D542 0331 D564 0327
W126 Cl1A D588 0360 D582 D599 D615 D579 D600 D566 D59%4
W127 Cl1A D582 D570 D605 D579 A793 A784 D583 D561 D572
W129 Cl1A A783 A754 A784 D598 D610 AT746 A800 AB05 A759
W145 CIIA X X X X X X X X X
WI150 CIIA X X X X X X X X X
W151 O1B X X X X X X X X C714
152 Cl1A A736 A747 AT27 A718 A714 A712 A718 A725 AT26
153 Cl1A 0322 0334 0334 0355 0334 0325 0338 0352 0316
154 Cl1A 0356 0335 0355 0347 0357 0338 0360 0360 0353
160 CIIB B794 B771 B799 B958 B794 B773 B793 B778 B792
161 ClIB D513 D503 D520 D512 D516 D514 D505 D505 D511
162 ClIB B725 B706 B762 B978 B727 B710 B777 B737 B745




Supplementary Table 1 continued

Numbering Channel 2F 3F 3F 3F 3F 3F 3F 3F 3F
in (50us) (250us) (500us) (730ps) (1200us) | (2000us) | (4000us) | (200ms)
manuscript

163 ClIB D538 D517 0322 D539 0320 D536 0336 0320 D528
164 Cl1B 0314 0314 0318 0331 0328 0326 0333 0318 0304
165 ClIB B756 B750 B775 B945 B787 B751 B798 B804 B737
166 ClIB B747 B713 B761 B1014 B743 B709 B776 B770 B733
167 ClIB D586 D580 D568 D600 D606 D591 D601 D593 D596
168 ClIB B782 B749 0343 0345 B759 B732 0316 0331 B740
169 ClIB B840 0362 B701 B931 X B701 B880 B860 X
170 ClIB 0352 0338 0375 0378 0360 0336 0366 B830 0335
180 04 0317 0323 0331 0330 0332 0328 0350 0313 U220
181 04 U208 U207 U215 U213 U211 U221 U220 U211 U221
182 04 0373 0363 U245 U233 U240 U233 U244 U239 U232
183 04 U227 U218 U241 U225 U227 U230 U237 U230 U225
184 04 U215 U216 U233 U205 U221 U213 U230 U219 U214
190 O1B D516 D571 D571 D573 D563 D594 D514 D542 D564
191 O1B D603 D591 D610 D615 D625 D600 D617 D609 D609
192 Ol1A C675 C648 C651 C658 C683 C723 C645 C659 C708
193 Ol1A C637 C634 C628 C679 C615 C650 C656 C666 C611
194 Ol1A C689 C653 C620 C684 C638 C685 C720 C676 C655
195 Ol1A X V324 V330 V328 V305 V332 V305 V323 V342
196 Ol1A C711 C658 C719 C729 C703 C713 X C748 C718
197 Ol1A C676 C654 C707 C638 C659 C712 C659 C700 C684




Supplementary Table 2: Collection details for the various datasets.

Dataset Facility Proposal Detector Configuration Rep Beam X-ray Pulse Beam
rate energy | spot length power
[Hz] [keV] [um] [fs] [mJ]

2F MFX, LCLS | MFXLU3417 | Rayonix MX340 (3-by-3 20 9.5 3 35 2-3
binning)

2F-alternate BL2, SACLA | 2018B8089 Rayonix MX300 (3-by-3 20 10.0 1.5 10 0.48
binning)

3F(50ps) MFX, LCLS | MFXLU3417 | Rayonix MX340 (3-by-3 20 9.5 3 35 3-3.5
binning)

3F(250us) MFX, LCLS | MFXLU3417 | Rayonix MX340 (3-by-3 20 9.5 3 35 2-4
binning)

3F(500us) MFX, LCLS | MFXLX4319 | Rayonix MX340 (3-by-3 20 9.5 3 35 2-4
binning)

3F(730ps) MFX, LCLS | MFXLS1016 | Rayonix MX170 (2-by-2 10 9.5 3 35 2-4
binning)

3F(1200ps) MFX, LCLS | MFXLV7018 | Rayonix MX340 (3-by-3 20 9.5 3 35 3-4
binning)

3F(2000ps) BL2, SACLA | 2018B8089 Rayonix MX300 (3-by-3 20 10.0 1.5 10 0.48
binning)

3F(4000ps) BL2, SACLA | 2018B8089 Rayonix MX300 (3-by-3 20 10.0 1.5 10 0.48
binning)

3F(200ms) MFX, LCLS | MFXLU3417 | Rayonix MX340 (3-by-3 20 9.5 3 35 2-4

binning)
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