RecA+Dinl

‘RecA+LexA(FL) . RecA+LexA (75-202)

Fig. S1. Negative staining EM of RecA filaments formed with or without Dinl, full-length
LexA, and NTD truncated LexA.

(4) A representative EM photo of RecA filaments in the absence of Dinl. The scale bar is 100
nm. Fifteen random fields were imaged with similar results.

(B) A representative EM photo of RecA filaments in the presence of Dinl. The scale bar is 100
nm. Fifteen random fields were imaged with similar results.

(C) A representative EM photo of RecA filaments in the presence of full-length LexA (K156A).
The scale bar is 100 nm. Fifteen random fields were imaged with similar results.

(D) A representative EM photo of RecA filaments in the presence of NTD truncated LexA

(K156A). The scale bar is 100 nm. Fifteen random fields were imaged with similar results.
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Fig. S2. Data processing pipeline for the dataset of RecA-Dinl.
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Fig. S3. Data validation for RecA-Dinl.
(4) The gold-standard FSC of RecA-Dinl. The gold-standard FSC is calculated by comparing
the two independently determined half-maps from RELION. The dashed line represents the

0.143 FSC cutoff.



(B) FSC calculated between the model and the half map used for refinement (work), the other
half map (free), and the full map.

(O) Cryo-EM density map colored by local resolution.

(D) Angular distribution of particle projections.

(E) The cryo-EM density map of two ATPyS molecules in each asymmetrical unit.

(F) The cryo-EM density of 6-nt oligo (dT) ssDNA in each asymmetrical unit.



Fig. S4. The asymmetrical unit of RecA-Dinl is composed of two RecA protomers and
one Dinl molecule.

The asymmetrical unit of RecA-Dinl is colored as in Fig. 14. If a second Dinl molecule (dark
blue) was modeled into the asymmetrical unit, there would be a steric clash between Dinl

molecules.



Fig. S5. F203 of RecA binds into a hydrophobic pocket in Dinl.
Dinl surface is colored according to hydrophobic potential. The surface coloring ranges from
dark goldenrod for the most hydrophobic potentials to dark cyan for the most hydrophilic

potentials.
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Fig. S6. Substitution of RecA residues doesn’t affect RecA filament formation in the
absence of Dinl.
Fifteen random fields were imaged and the lengths of filaments longer than 40 nm were

summed for each field.
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Fig. S7.LexA (residues 75 - 202) undergoes RecA mediated cleavage.

Experiments were repeated independently three times with similar results.



1,617 movies
l auto-picking

429,839 particles
| 3D Classification

! '

e
Class1 Class2 Class3 Class4
221% 22.8% 27.0% 28.1%

l 3D auto-refinement

CTF refinement
particle polishing
3D auto-refinement
post-processing

RecA-LexA complex
429,839 particles

Fig. S8. Data processing pipeline for the dataset of RecA-LexA.
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Fig. S9. Data validation for RecA-LexA.



(4) The gold-standard FSC of RecA-LexA. The gold-standard FSC is calculated by comparing
the two independently determined half-maps from RELION. The dashed line represents the
0.143 FSC cutoff.

(B) FSC calculated between the model and the half map used for refinement (work), the other
half map (free), and the full map.

(C) Cryo-EM density map colored by local resolution.

(D) Angular distribution of particle projections.

(E) The cryo-EM density map of two ATPyS molecules in each asymmetrical unit.

(F) The cryo-EM density of 6-nt oligo (dT) ssDNA in each asymmetrical unit.



Fig. S10. The asymmetrical unit of RecA-LexA is composed of two RecA protomers and
one LexA dimer.

The asymmetrical unit of RecA-LexA is colored as in Fig. 24. If a second LexA dimer (dark
blue) was modeled into the asymmetrical unit, there would be a steric clash between LexA

dimers.
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Fig. S11. F203 of RecA binds into a hydrophobic pocket in LexA',
LexA surface is colored according to hydrophobic potential. The surface coloring ranges from
dark goldenrod for the most hydrophobic potentials to dark cyan for the most hydrophilic

potentials.



RECA ECOLI 171 NLK Q) GA
RECA_SHISO 171 NILKQ GA
RECA_SALTY 171 NILKQ GA
RECA_SALPK 171 NILKQ GA
RECA_KLEP7 171 NILKQ GA
RecA_ENTCC 171 NILKQ GA
RECA_VIBCH 169 NILKQ GA
RECA_HAEIN 171 Q|T/KN Gs
RECA_PSEAE 169 N|T[RN GA
RECA_ACIBC 169 NAKR GQ
RECA_MYCTU 171 AlLNN ET
RECA_MYCA1 171 AILNN ET
RECA_MYCS2 172 AlLNN ET
RECA_MYCA9 171 AlLNN ET
RECA_STAAC 169 AlT|sK EQ
RECA_STAEQ 169 AlT|sK EQ
RECA_BACSU 168 A[T|NK EQ
RECA_ENTFA 169 S|T|NK EQ
RECA_CLOD6 171 S|T|KK DT
RECA_RHIL3 181 S|IIS K| GA
.Yy . . .
RECA_ECOLI 231 |V E NV 1 SIERYR VIAVAASNN T AAIBAK QA E F| ELVDLGV|KEK[LIE
RECA_SHISO 231 |V E NV 1 SIERYR VIAVNSSNN T AAIBAK QA E F| ELVDLGVIKEK|LIE
RECA_SALTY 231 |V DN SERNR VIAVASSNN T AIAISFK QA E F| ELVDLGVIKEK|L I[E|
RECA_SALPK 231 |V DNV V[eSIEERNR VIAVEVA SIS T AAISIAK QA EF) ELVDLGVIKEK|L I[E|
RECA_KLEP7 231 |V DNV V[eSIEEYR VIAVENASRA T ARIPIK QA EF) ELVDLGVIKEK|L I[E|
RecA ENTCC 231 |V ENVV[ESIERNR VIAVEVASRAT AAISIAK QA EF) ELVDLGVIKEK|L I[E|
RECA_VIBCH 229 |I EEVV[ENERR TIqVEASIAT AASIKE AN T ELIDLGVIKHKMVIE
RECA_HAEIN 231 |V EN NERYR ViVESSNY L AAVBFROVDF ELLELGVIKHK|LV[E
RECA_PSEAE 229 |V DE[VV[ESIEENR VIAVEVA IV SPIFIAROAEF) EIIDLGV|QLG|LVIE
RECA_ACIBC 229 |V DE SIERK VIMVANSSNAM APIBIKEATF ELVDLAV|QQD|IV|Q|
RECA_MYCTU 231 |[L TN NIREYR VIAVESSINC SP)RAKQAEF SLIDMGV|DQG|L I|R|
RECA_MYCAl 231 |L| TN NIREYR VI T \A9 YV SP)BFKQOAEF SLIDMGVIDQGIF IR
RECA_MYCS2 232 | D NIREYR VIVESOMN YV SP)BAKQOAE F SLIDMGV|EHGIF IR
RECA_MYCA9 231 |L| latlin) NIREYR VIVASON Y SP)RFKQOAEF SLIDMGVIEQGIF IR
RECA_STAAC 229 |L QE NIRE§K TIAVASSNV APIBFRVAE V| ELIDLGV|END|I VD
RECA_STAEQ 229 |L| QD NIRE§K T IAVASSNV APPBFRVAE V| ELIDLGVIEND|IVD
RECA_BACSU 228 |L N D[V NIKEYK TIAVE2 8NV APJRYR T AE V| EIIDLGT|ELDI|IV|Q|
RECA_ENTFA 229 | D) NIRE§K TIAVASONV APPIBFKVAE V| ELLDMAVIEKD|LI|S
RECA_CLOD6 231 |[I D K[V SIRESR VIAVASSNNV AIPIBAK QO A E F| DLLDIAADVD|IVK]
RECA RHIL3 241 |V, EEV N|QEYR VIAVES M APIPJPK OV E F) ELVDLGVIKAG|IVIE|

Fig. S12. Sequence alignment of RecA homologs.

The sequences were aligned using Clustal Omega and the figure was prepared using ESPript
3.0. Black and cyan triangles indicate residues making hydrophobic interactions and
electrostatic interactions, respectively. Species are as follows: Escherichia coli (ECOLI),
Shigella sonnei (SHISO), Salmonella typhimurium (SALTY), Salmonella paratyphi A
(SALPK), Klebsiella pneumoniae (KLEP7), Enterococcus cloacae (ENTCC), Vibrio cholerae
(VIBCH), Haemophilus influenzae (HAEIN), Pseudomonas aeruginosa (PSEAE),
Acinetobacter baumannii (ACIBC), Mycobacterium tuberculosis (MYCTU), Mycobacterium
avium (MYCAL), Mycolicibacterium smegmatis (MYCS2), Mycobacterium abscessus
(MYCADY), Staphylococcus aureus (STAAC), Staphylococcus epidermidis (STAEQ), Bacillus
subtilis (BACSU), Enterococcus faecalis (ENTFA), Clostridioides difficile (CLOD6),

Rhizobium leguminosarum (RHIL3).



LEXA_ECOLI Tl s smmiE®s (W EME @ S EEE EEEEG .[VAENEERL Lo o H[T E|c H[Y|Q[V|D P S[LJF KP
LexA_SHISO 71 & vt viiit e eeeeeeeeaenn EEEEG .[VAIYEE)dL LINQ Q H|T E|G H|Y|Q[V[D P S|LIF K P
LEXA SALTY 71 &t iiii ettt EE[EDG .[varNEE L LINQ Q H|T E|G H|Y|Q[V[D P S|LIF K P
LEXA SALPK 71 . it iiit it teeeeeeeeen EE[EDG .[vArNeE)d L LINQ Q H|T E|G H|Y|Q[V[D P S|LIF K P
LEXA KLBPT 71 s:sumsem: smmsams sme sams EEEQG .[varkNeE)d L LkNQ Q H|T E|G HY|Q|V[D P SMF K P
LexB. ENTCC 71 simwswms smmsmms smeiams EEETG .[vArNEE L LENQ Q H|T E|G H|Y|Q|V|D P GM[F K P
LEXA VIBCH 75 & i v v vvvieneeeneennn NEEEAETG .[vArNeE)d T LINQE H|V E|A H|Y|Q|VD P S|MF RP
LEXA: HABIN @74 s :mm:iams smosmas @6 506 ND[E|FDG| .[VRENEE)D T LENE Q H|T E|A T|Y|[R|V|D AD|MF K P
LEXAPSEBAE 74 s:imm:Em: i0pi@Es §983 HAAN]DDEG .[vakNeald T LFAE QN|T E|E S|C[R| T[NP AIF|F NP
TiexA ACIBC 67 ssimwsoms smmemms ame §w NNDK/IYH v AlNelFi3s PE\Q D D|T E|Q A/LD[L|NE Y|L/I RN
LEXA_MYCTU 102 ... ......... VTEVAGSDALP[EPTF[V 1 afNecld 1 LI\EE AV E[D V[F[P[LIP RE[LVGE
LEXA MYCAL 98 ............ ATEVAGSDALP[EP TF[V .|z akNeGlR 1 LINEE A[VE|D V[F|P|L|P RE|L[VGD
LEXA MYCS2 108 ........... VTTDVAGSDALP[EPTFV .|z AkNeG)R T LINEEA|VE|D V[F|P|LIP RE|LVGE
LEXA MYCA9 89 ........... ATTDVIGSGDLP[EPTFV .|z akNeG)R 1 LINEEA|VE|D V[F|P|LIP RE|L[VGE
LEXA STAAC 70 .o v vvvvnnn.. SDQTNDNINMEE|T IH[V VTNV T TIWEN|T E[E Y[F|[P|LPEH|L/TS T
LEXA STAEQ 70 . .o vevvun... SEQL.DEVNVE[E|T I H[V . [vTENEVId T TE\VEN|T E[E Y[F|P[LIPEH[LITS T
LEXA BACSU 70 . ........... DEEV..DIPQS|QVVNV, .[vTENes)d 1 TI\WWEN|I E[E Y[F|P|LP DRMV P P
LEXA ENTFA 74 .. ovvvunn... PEGL.EKIGIQPTT. [vTINEE T LIAWVEE|A SDF|F|[P|LP PD|LRTE
LEXA CLOD6 73 ..o vvvvnn... SKVNDVSGANQEIIE 7GQ.|T TEEEI]T LINOON|T E[E Y[I|P[FP AS[LIVKG
LEXA_RHIL3 89 EGSLGKPQPVATPAPAKSVADNGNSVSVIZVMGR|.|IANevVIdT SENT QNN T/HD|I[V[V[PADMLGS

vy \
. T . - .
LEXA_ECOLI 108 N. .AD[FLLRV|S[CMEEHKD I GEMD GEJLL AV EK[T QD[VIRN G|Q KQ .
LexA SHISO 108 N..ADJFLLRV|S|GMEIUKD I Gp§MD GPIL|L AV E[K|T QD|VIR[N G[Q KQ .
LEXA_SALTY 108 S..AD|FLLRV|S|GMEIYIKD I cpiMD GPILIL AV HK|T QD[VIR]N G|Q) K|Q .
LEXA_SALPK 108 S..AD|FLLRV|S|GMEIUKID I GpaMD GPILIL AV HK|T QD[VIR]N G|Q) KQ .
LEXA KLEP7 108 N..ADJFLLRV|S|GMEYUKD I GR{LDGPIL|L AV HK|T QD|VIR[N G[Q K|Q .
LexA ENTCC 108 S..AD|FLLRV|S|GMEIKD I G{LDGPILILAVHK|T QD[VIR]N G|Q) KQ .
LEXA VIBCH 115 Q. .AD|FLLRVHGERYKN I GRLDGPLLAVHK|T QD|VIR[N G[Q RK .
LEXA HAEIN 112 Q. .AD|FLLKV|Y|GLERNKINVGHL D GPILIL AV H|S|TKD[VIR]N G|Q KK .
LEXA PSEAE 114 R. .AD|YLLRVRGMEUKD I GHLDGPIL(L AV H[V|T REARN G|QV RE .
LexA ACIBC 107 E.NAT|FIVKAN|SLEYLDAGHD IDPIP[L I VDR[SI[PAK|SGD IDTQF
LEXA MYCTU 149 G..TL|FLLKV|I|GDEIYUVIEAARCD GPW VvV RQI0N|[VIADN G[D RA .
LEXA _MYCAl 145 G..TL[FLLKV[V/GDRYV[EAARCD GJw|v Vv VR0 HV|ADN GD RA .
LEXA_MYCS2 156 G..SL|FLLKV[V/GDYVID AARCD GJw|v v VR0 N[VADN GD RA .
LEXA_MYCA9 137 G..SL[FLLKV[V/GERYVD AARcD Gw|v v VR0 N[V|ADN GD RT .
LEXA_STAAC 117 HNSDI|FILNV|[V/GDRRYI|EAGHLDGEIKV I VR[S T|I|AEN GD KE .
LEXA STAEQ 116 HNSDIFILNV[V/GERYIEAGHLDGPKV I VR[S T|I|AENGD KIE .
LEXA BACSU 115 D.EHV[FMLE IMGDIYID AGHLDKY|V I VEK|QDN|TANNGE KE .
LEXA_ENTFA 119 E.NAL[FMLTI|R/GERIYINAGELDGPON I VRK|Q SNANNGD RE .
LEXA CLOD6 120 S..NN[FVLRVKGERINAGHLDEPYVVVDKKNTRLNS|Q KE .
LEXA RHIL3 148 G..EH[YALEVKGDEWIDAGHFDGPTV I IRN|GS|TAIS[PGD RK .

Fig. S13. Sequence alignment of LexA homologs.

The sequences were aligned using Clustal Omega and the figure was prepared using ESPript
3.0. Black and red triangles indicate residues making hydrophobic interactions and electrostatic
interactions, respectively. Purple triangle, the cleavage peptide bond; orange triangles, the Ser-
Lys catalytic dyad. Species are as follows: Escherichia coli (ECOLI), Shigella sonnei (SHISO),
Salmonella typhimurium (SALTY), Salmonella paratyphi A (SALPK), Klebsiella pneumoniae
(KLEP7), Enterococcus cloacae (ENTCC), Vibrio cholerae (VIBCH), Haemophilus influenzae
(HAEIN), Pseudomonas aeruginosa (PSEAE), Acinetobacter baumannii (ACIBC),
Mycobacterium tuberculosis (MY CTU), Mycobacterium avium (MY CA1), Mycolicibacterium
smegmatis (MYCS2), Mycobacterium abscessus (MYCAD9), Staphylococcus aureus (STAAC),
Staphylococcus epidermidis (STAEQ), Bacillus subtilis (BACSU), Enterococcus faecalis

(ENTFA), Clostridioides difficile (CLOD®6), Rhizobium leguminosarum (RHIL3).



Fig. S14. Structural comparison of LexA! and LexA° shows that the CSR of LexA° is
disordered.

Yellow, LexA': pink, LexA°.
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Fig. S15. Superposition of RecA-LexA and full-length LexA structures shows steric
clashes between the NTD and CTD of neighboring LexA molecules.

Yellow and pink, LexA in RecA-LexA; gray, crystal structure of full-length LexA (PDB
3JSP).
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Fig. S16. UmuD undergoes RecA mediated cleavage.

Experiments were repeated independently three times with similar results.
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Fig. S17. Data processing pipeline for the dataset of RecA-UmuD.
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Fig. S18. Data validation for RecA-UmuD.
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(4) The gold-standard FSC of RecA-UmuD. The gold-standard FSC is calculated by comparing
the two independently determined half-maps from RELION. The dashed line represents the
0.143 FSC cutoff.

(B) FSC calculated between the model and the half map used for refinement (work), the other
half map (free), and the full map.

(C) Cryo-EM density map colored by local resolution.

(D) Angular distribution of particle projections.

(E) The cryo-EM density map of two ATPyS molecules in each asymmetrical unit.

(F) The cryo-EM density of 6-nt oligo (dT) ssDNA in each asymmetrical unit.



Fig. S19. The asymmetrical unit of RecA-UmuD is composed of two RecA protomers and
one UmuD dimer.

The asymmetrical unit of RecA-UmuD is colored as in Fig. 34. If a second UmuD dimer
(dark blue) was modeled into the asymmetrical unit, there would be a steric clash between

UmuD dimers.



Fig. S20. Structural comparison of RecA-LexA and RecA-UmuD.

LexA° and part of UmuD® is omitted for clarity.



Fig. S21. F203 of RecA binds into a hydrophobic pocket in UmuD.
UmubD surface is colored according to hydrophobic potential. The surface coloring ranges from
dark goldenrod for the most hydrophobic potentials to dark cyan for the most hydrophilic

potentials.
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Fig. S22. ACI (residues 101 - 236) undergoes RecA mediated cleavage.

Experiments were repeated independently three times with similar results.
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Fig. S23. Data processing pipeline for the dataset of RecA-ACI.
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Fig. S24. Data validation for RecA-LCI.



(A4) The gold-standard FSC of RecA-ACI. The gold-standard FSC is calculated by comparing
the two independently determined half-maps from RELION. The dashed line represents the
0.143 FSC cutoff.

(B) FSC calculated between the model and the half map used for refinement (work), the other
half map (free), and the full map.

(C) Cryo-EM density map colored by local resolution.

(D) Angular distribution of particle projections.

(E) The cryo-EM density map of two ATPyS molecules in each asymmetrical unit.

(F) The cryo-EM density of 6-nt oligo (dT) ssDNA in each asymmetrical unit.
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Fig. S25. The elution volume of NTD truncated ACI is the same as NTD truncated LexA

in gel filtration experiments.



Fig. S26. The asymmetrical unit of RecA-ACI is composed of two RecA protomers and
one ACI molecule.

The asymmetrical unit of RecA-ACI is colored as in Fig. 44. If a second ACI molecule (dark
blue) was modeled into the asymmetrical unit, there would be a steric clash between ACI

molecules.



Fig. S27. Structural comparison of RecA-ACI, RecA-LexA, and RecA-UmuD shows that
the orientation of ACI is different from LexA and UmuD.

(A) Structural comparison of RecA-ACI and RecA-LexA. LexA° is omitted for clarity.

(B) Structural comparison of RecA-ACI and RecA-UmuD. Part of UmuD® is omitted for

clarity.



Fig. S28. M202 and F203 of RecA bind into a hydrophobic pocket in ACI.
ACI surface is colored according to hydrophobic potential. The surface coloring ranges from

dark goldenrod for the most hydrophobic potentials to dark cyan for the most hydrophilic

potentials.



Fig. S29. Superposition of RecA-ACI and ACI dimer structures shows steric clashes
between RecA and the outside ACI protomer.
Salmon, ACI in RecA-ACI; gray, crystal structure of ACI dimer (PDB 3BDN, NTD is omitted

for clarity).



Fig. S30. The schematic diagrams of RecA-Dinl (4), RecA-LexA (B), RecA-UmuD (C),

and RecA-ACI (D).



Table S1. Cryo-EM data collection and refinement statistics.

RecA-Dinl RecA-LexA RecA-UmuD RecA-ACI
Data collection and processing
Microscope Titan Krios Titan Krios Titan Krios Titan Krios
Voltage (kv) 300 300 300 300
Detector Falcon 4 Falcon 4 Falcon 4 Falcon 4
Electron exposure (e/A2) 62 52 52 50
Defocus range (um) 1.0-2.0 1.0-20 0.8-1.7 0.8-1.7
Data collection mode Counting Counting Counting Counting
Physical pixel size (A/pixel) 0.93 1.19 1.19 1.19
Symmetry imposed Helical Helical Helical Helical
Twist (°) 118.0 118.6 118.3 118.1
Rise (A) 315 315 31.6 315
Initial particle images 354,347 429,839 698,836 1,041,652
Final particle images 40,451 429,839 137,040 500,031
Map resolution (A)2 3.3 3.3 3.3 28
Refinement

Root-mean-square deviation

Bond lengths (A) 0.003 0.003 0.003 0.003

Bond angles (°) 0.631 0.564 0.794 0.497
Molprobity statistics

Clashscore 11.67 9.68 8.99 8.36

Rotamer outliers (%) 0.34 0.41 0.31 1.89

CpB outliers (%) 0 0 0 0
Ramachandran plot

Favored (%) 97 97 98 98

Outliers (%) 0 0 0 0.25

aGold-standard FSC 0.143 cutoff criteria.



Table S2. RecA-Dinl interface surface area (A2?) statistics.

Dinl
RecA? 238
RecA3 370
RecA* 231
RecAS 125
RecA® 19

Sum 983




Table S3. RecA-LexA interface surface area (A2) statistics.

LexAl LexA°
RecA' 58 246
RecA? 339 0
RecA? 480 0
RecA* 251 0
RecAS 89 0
RecA® 77 0

Sum 1294 246




Table S4. RecA-UmuD interface surface area (A2) statistics.

UmuD' UmuD°

RecA' 0 51
RecA? 21 502
RecA?® 439 302
RecA* 216 0
RecA® 28 0
RecA® 8 0

Sum 712 855




Table S5. RecA-LCI interface surface area (A?) statistics.

ACI
RecA? 274
RecA3 846
RecA* 360
RecA> 192
RecA® 86
RecA3 45

Sum 1803
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