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Supplementary Fig. 1. Brc24 exists as a hexamer in solution.
(a) Size-exclusion chromatography profile of Brc24 analyzed by FPLC.
(b) SDS–PAGE analysis of Brc24 corresponding to the peak fractions in (a).
(c) Standard curve generated using Superose 6 Increase column to determine the molecular weight of Brc24. The molecular weight of Brc24 in solution was estimated to be approximately 290 kDa.
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Supplementary Fig. 2. Cryo-EM data processing and validation of Brc24
(a) Motion-corrected micrograph. Scale bar, 300 Å.
(b) Representative 2D class averages. Scale bar, 100 Å.
(c) Four ab initio reconstructed maps.
(d) Final cryo-EM reconstruction using 455,470 particles, refined to a nominal resolution of 3.4 Å.
[bookmark: OLE_LINK34](e) Validation of the cryo-EM structural model. Map-to-model FSCs were calculated using Phenix. The resolution at FSC = 0.5 for the atomic model versus the cryo-EM map is indicated in the figure and listed in Supplementary Table 1.
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[bookmark: OLE_LINK3]Supplementary Fig. 3. The C-terminal domain of Brc24 sits inside the ring and does not aid hexamer assembly.
Grey, N-terminal domain (1–220); cyan, C-terminal domain (221–382). The hexamer consists of three “8-shaped” dimers (A–C), with monomers numbered.
(a, b) Cryo-EM density (a) and model (b) showing C-terminal domains confined to the ring interior.
(c, d) HH (c) and SS (d) dimers, whose interfaces are mediated exclusively by the N-terminal domains; the C-terminal domains make no detectable contacts.


[image: ]
Supplementary Fig. 4. Oligomeric states of Brc24 hydrophobic interface mutants.
(a) Size-exclusion chromatography (SEC) profiles of Brc24 L79A and Brc24 F151A compared with wild-type Brc24.
(b) SDS–PAGE analysis of purified Brc24 L79A.
(c) SDS–PAGE analysis of purified Brc24 F151A.
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Supplementary Fig. 5. Sequence alignment of Brc24 with two representative PIN12-domain proteins
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[bookmark: OLE_LINK4]Supplementary Fig. 6. Growth curves of E. coli strains carrying control or Brc24 expression vectors.
(a) Growth of E. coli harboring the empty pBAD vector under uninduced and induced conditions.
(b) Growth of E. coli carrying the pTAC-brc24 construct compared with the pTAC empty vector control. 
Optical density at 600 nm (OD600) was monitored over time. Data show the mean of three independent biological replicates, with shaded regions representing the standard error of the mean (SEM).
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Supplementary Fig. 7. Growth curves of E. coli strains carrying control or Brc24 expression vectors.
(a) Domain architectures of brc24 ΔC12.
(b) Plaque assays of phage T7 comparing no-system control and Brc24 ΔC12-expressing strains. Representative images from n = 3 biological replicates are shown.
[bookmark: OLE_LINK6](c) Toxicity assessment of Brc24 ΔC12 in E. coli based on growth-curve analysis. Data represent the mean of three independent biological replicates; shaded regions indicate the SEM.
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Supplementary Fig. 8. Growth curves of E. coli strains carrying T7 proteins expression vectors.
Red curves represent non-induced cultures, and blue curves represent cultures induced with 0.5% L-arabinose. Growth was monitored at 37 °C with continuous shaking for 10 h, with OD₆₀₀ recorded every 5 min. Data represent the mean of three independent biological replicates; shaded regions indicate the SEM.
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Supplementary Fig. 9. Growth curves of E. coli strains carrying pTAC-brc24 and T7 proteins expression vectors.
T7 genes were induced with 0.5% L-arabinose, whereas Brc24 was constitutively expressed. Red curves represent non-induced cultures, and blue curves show cultures with T7 induction. Growth was monitored at 37 °C with continuous shaking for 10 h, with OD₆₀₀ recorded every 5 min. Data represent the mean of three independent biological replicates; shaded regions indicate the SEM.
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[bookmark: OLE_LINK2]Supplementary Fig. 10. Pull-down analysis of interactions between Brc24 and T7 gp5. 
(a) SDS–PAGE showing co-purification of His-tagged Brc24 with untagged T7 gp5 when the two proteins were expressed separately and combined prior to nickel–NTA enrichment.
(b) SDS–PAGE showing co-enrichment of T7 gp5 with His-tagged Brc24 upon co-expression in E. coli. The positions of Brc24 and gp5 are indicated alongside the gel.
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[bookmark: OLE_LINK5]Supplementary Fig. 11. Growth phenotypes of MG1655 DNA polymerase I, T4 Pol, and T5 Pol expressed alone or co-expressed with Brc24.
(a) Growth curves of MG1655 DNA polymerase I expressed alone or co-expressed with Brc24. Data represent the mean of three independent biological replicates; shaded areas indicate SEM.
(b) Growth curves of T4 Pol and T5 Pol expressed alone, or co-expressed with Brc24 or the catalytically inactive mutant Brc24 D14A. Data represent the mean of three independent biological replicates; shaded areas indicate SEM.
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Supplementary Fig. 12. Structural features of CbCas9–PcrIIC1 and CaPN PIN domains.
(a) Overall structure of the CbCas9–PcrIIC1–sgRNA–dsDNA complex (PDB: 8WR4).
(b–c) Cartoon (b) and electrostatic surface (c) representations illustrating the electrostatic interactions between the CbCas9 CTH and the PcrIIC1 NCP.
(d–e) Interactions between VapB and VapC in VapBC15 (d) and VapBC30 (e), shown in both cartoon and electrostatic representations.
(f) Structural model of the CaPN protomer.
(g) Topology diagram of the CaPN PIN domain.
(h–i) Structure of apo CaPN (PDB: 9JXW) (h) and the PIN dimer interface (i).
(j–k) Structure of CaPN bound to cA₄ (PDB: 9JXX), representing the active state (j), and the PIN tetramer interface (k).
(l) Structural alignment of inactive and active CaPN states, showing the repositioning of D296 from a distal to a catalytically proximal orientation.


[bookmark: OLE_LINK1]Supplementary Table 1. Cyro-EM data collection, refinement, and validation statistics.
	
	Brc24 hexamer (EMD-68761) 
(PDB 22XW)

	Data collection
	

	Magnification
	81,000

	Voltage (kV)
	300

	Electron exposure (e-/Å2)
	50

	Defocus Range (μm)
	0.8-1.6

	Pixel Size (Å)
	0.87

	Initial particle images(no.)
	3877977

	Final particle images (no.) 
	455470

	Map resolution (Å) 
	3.4

	FSC threshold 
	0.143

	Map resolution range (Å) 
	3.0-5.0

	Refinement 
	

	Model resolution (Å) 
	3.37

	FSC threshold 
	0.5

	CCMask 
	0.86

	Model composition 
	

	Non-hydrogen atoms
	15354

	Protein residues
	1956

	Nucleotides
	0

	Ligands
	6

	B-factors (Å2)
	

	Protein
	91.13

	Nucleotides
	---

	Ligands
	29.55

	RMS deviations
	

	Bond length (Å)
	0.010

	Bond angle (°)
	0.827

	Validation
	

	MolProbity score
	1.65

	Clash score
	5.78

	Rotamer outliers (%)
	1.90

	Ramachandran Outliers (%)
	

	Outliers
	0.21

	Allowed
	2.4

	Favored
	97.4




Supplementary Table 2. List of primer sequences used in this study.
	Primer Name
	Sequence (5’ to 3’)

	pBAD Brc24 F 
	TACCAAGAAGGAGATATACCATGGACGAAATAGAATTAG

	pBAD Brc24 R
	ACTCTAGAGGATCCCCGTTATTATAGCTCTTCATCTTCG

	pTAC Brc24 F
	GAAGGAGATATACCATGGTAATGGACGAAATAGAATTAG

	pTAC Brc24 R
	CCAGTCATGCTAGCCATATGTTATAGCTCTTCATCTTCGT

	Brc24 D14A F
	TTGGCGCGATAACCATAGCTAACGCGACCTATAAGGG

	Brc24 D14A R
	TATGGTTATCGCGCCAAAAT

	Brc24 E52A F
	CGATATAGTGCACAATGCAGCGATCAATCATATCGGG

	Brc24 E52A R
	CATTGTGCACTATATCGGTT

	Brc24 D153A F
	CAAAAAAAATGAATTTCCAGCTGCGATTGCACTATTAGCC

	Brc24 D153A R
	CTGGAAATTCATTTTTTTTGTCC

	Brc24 D177A F
	ATTATCGCCGTAAGTCAAGCTAAGGGCTGGAAGAACTT

	Brc24 D177A R
	CTTGACTTACGGCGATAAT

	Brc24 L79A F
	AGGTCAGCAAATAAACAGGCAAAGATAAAATCCGAAGTTAT

	Brc24 L79A R
	CTGTTTATTTGCTGACCTT

	Brc24 R106A F
	GCTGAAATAGCGGAAGCGGCGCTGGAAAAATATTATGAAT

	Brc24 R106A R
	CGCTTCCGCTATTTCAGC

	Brc24 N149A F
	ATCCGGAAAGGACAAAAAAGCTGAATTTCCAGATGCGAT

	Brc24 N149A R
	TTTTTTGTCCTTTCCGGAT

	Brc24 F151A F
	AAAGGACAAAAAAAATGAAGCTCCAGATGCGATTGCACT

	Brc24 F151A R
	TTCATTTTTTTTGTCCTTT

	pBAD Brc24ΔCTD F
	TCATATCAGAGAGGACTCTTAACGGGGATCCTCTAGAG

	pBAD Brc24ΔCTD R
	AGAGTCCTCTCTGATATGAGA

	pBAD Brc24ΔC14 F
	CAGACTTCGGCGAAGTTGAGTAACGGGGATCCTCTAGAG

	pBAD Brc24ΔC14 R
	CTCAACTTCGCCGAAGTCTGC

	pBAD T7p01 F
	TCGAGCTCGGTACCATGCATATGGCTATGTCTAACATG

	pBAD T7p01 R
	TCGACTCTAGAGGATCCCCGTTACTCTTCATCCTCCTC

	pBAD T7p02 F
	ACCAAGAAGGAGATATACCATGTCTACTACCAACGTG

	pBAD T7p02 R
	CTCTAGAGGATCCCCGTTATCACTCAGCAGATTCTAAA

	pBAD T7p03 F
	CGGTACCAAGAAGGAGATATACCATGAACATTACCGACATCATG

	pBAD T7p03 R
	ACTCTAGAGGATCCCCGTTATCAGCCCATTAACATTGCGTCAAG

	pBAD T7p04 F
	TCGAGCTCGGTACCATGCATATGTATATGCTTACTATCGG

	pBAD T7p04 R
	TCGACTCTAGAGGATCCCCGTTATTTGCGTAGTGCCCC

	pBAD T7p05 F
	GGTACCAAGAAGGAGATATACCATGATGAAGCACTACGTTATG

	pBAD T7p05 R
	ACTCTAGAGGATCCCCGTTATGAGATAGCGTTCAGTGTGTTG

	pBAD T7p06 F
	ACCAAGAAGGAGATATACCATGATGAAGCACTACGTT

	pBAD T7p06 R
	CTCTAGAGGATCCCCGTTATCAGTGCGTTCTGTCATAG

	pBAD T7p07 F
	TCGAGCTCGGTACCATGCATATGAACACGATTAACATC

	pBAD T7p07 R
	TCGACTCTAGAGGATCCCCGTTACGCGAACGCGAAGT

	pBAD T7p08 F
	TCGAGCTCGGTACCATGCATATGGGACGTTTATATAGT

	pBAD T7p08 R
	TCGACTCTAGAGGATCCCCGTTACTTCCAGTCCTTCAA

	pBAD T7p09 F
	ACCAAGAAGGAGATATACCATGCGTAACTTCGAAAAG

	pBAD T7p09 R
	CTCTAGAGGATCCCCGTTATTACTGACCCTCCCAGCTA

	pBAD T7p10 F
	CGAGCTCGGTACCATGCATATGATGAACATTAAGACT

	pBAD T7p10 R
	ACTCTAGAGGATCCCCGTTACATTTTCTCTTGAGGGT

	pBAD T7p11 F
	ACCAAGAAGGAGATATACCATGTTTAAGAAGGTTGGT

	pBAD T7p11 R
	CTCTAGAGGATCCCCGTTATTACCAGTTAACTATACTCC

	pBAD T7p12 F
	ACCAAGAAGGAGATATACCATGATGTACTTAATGCCAT

	pBAD T7p12 R
	CTCTAGAGGATCCCCGTTATTAAGCGTGACCATCTGG

	pBAD T7p13 F
	CGAGCTCGGTACCATGCATATGTTTCGACTTCATTACAA

	pBAD T7p13 R
	ACTCTAGAGGATCCCCGTTAGAACACCTCCTTGATT

	pBAD T7p14 F
	CGAGCTCGGTACCATGCATGGACTGTTAGATGGTGAA

	pBAD T7p14 R
	ACTCTAGAGGATCCCCGTTATGCATAACATTTATCCT

	pBAD T7p15 F
	ACCAAGAAGGAGATATACCATGCATAACTTCAAGTCAAC

	pBAD T7p15 R
	CTCTAGAGGATCCCCGTTATCATTGACCTCTCGATTTC

	pBAD T7p16 F
	CGAGCTCGGTACCATGCATTCAAACGTAAATACAGGT

	pBAD T7p16 R
	ACTCTAGAGGATCCCCGTTACTTCGGTGCTACACAAG

	pBAD T7p17 F
	GGTACCAAGAAGGAGATATACCATGGCTAAGAAGATTTTCACC

	pBAD T7p17 R
	ACTCTAGAGGATCCCCGTTAGAAGTCTCCGTCTTCGTCTGCT

	pBAD T7p18 F
	ACCAAGAAGGAGATATACCGTGGAACTGCGGGAGAAAAT

	pBAD T7p18 R
	CTCTAGAGGATCCCCGTTATTAGCGCCGTAACCTGCC

	pBAD T7p19 F
	ACCAAGAAGGAGATATACCATGGCAGGTTACGGCGCTA

	pBAD T7p19 R
	CTCTAGAGGATCCCCGTTATTATTTCTTTCCTCCTTTCCTTT

	pBAD T7p20 F
	CGAGCTCGGTACCATGCATATGGCTCGTGTACAGTT

	pBAD T7p20 R
	ACTCTAGAGGATCCCCGTTATCCACGGTCAGAAGTG

	pBAD T7p21 F
	GGTACCAAGAAGGAGATATACCATGCGCAAGTCTTATAAACAA

	pBAD T7p21 R
	ACTCTAGAGGATCCCCGTTACTATCGGAATCGTGCGAATTGTC

	pBAD T7p22 F
	ACCAAGAAGGAGATATACCATGGACAATTCGCACGATTC

	pBAD T7p22 R
	CTCTAGAGGATCCCCGTTATCAGAAGTCAGTGTCGTTGG

	pBAD T7p23 F
	ACCAAGAAGGAGATATACCATGGGAACTCGCTGTTCT

	pBAD T7p23 R
	CTCTAGAGGATCCCCGTTATCATTGGTTTACCTCCTGAG

	pBAD T7p24 F
	ACCAAGAAGGAGATATACCATGACTTACAACGTGTGG

	pBAD T7p25 F
	CGAGCTCGGTACCATGCATATGAGGAAGGTCGCCCC

	pBAD T7p25 R
	ACTCTAGAGGATCCCCGTTAGAATGGGACTCTCCAG

	pBAD T7p26 F
	CGAGCTCGGTACCATGCATATGTTCAAACTGATTAAGAAG

	pBAD T7p26 R
	ACTCTAGAGGATCCCCGTTACTCAAAGAATTTGGAAAG

	pBAD T7p27 F
	CGAGCTCGGTACCATGCATATGTCTAACGTAGCTGAA

	pBAD T7p27 R
	ACTCTAGAGGATCCCCGTTAGTTATCAATCTTGTCGAGG

	pBAD T7p28 F
	CGAGCTCGGTACCATGCATATGCGTGACCCTAAAGTT

	pBAD T7p28 R
	ACTCTAGAGGATCCCCGTTATCGTGACTTAACAATCTCT

	pBAD T7p29 F
	ACCAAGAAGGAGATATACCATGATCGTTTCTGACATCG

	pBAD T7p29 R
	CTCTAGAGGATCCCCGTTATCAGTGGCAAATCGCCCA

	pBAD T7p30 F
	ACCAAGAAGGAGATATACCATGAACGAAAGACACTTA

	pBAD T7p30 R
	CTCTAGAGGATCCCCGTTACTATAGTTTTATGCCTTTG

	pBAD T7p31 F
	TCGAGCTCGGTACCATGCATATGGCTATGACAAAGAAA

	pBAD T7p31 R
	TCGACTCTAGAGGATCCCCGTTAGACACATCCTCCCA

	pBAD T7p32 F
	ACCAAGAAGGAGATATACCATGGCTATGACAAAGAAAT

	pBAD T7p32 R
	CTCTAGAGGATCCCCGTTATCAGAACACCTCCCGTAC

	pBAD T7p33 F
	CGAGCTCGGTACCATGCATATGTCTGACTACCTGAAAG

	pBAD T7p33 R
	ACTCTAGAGGATCCCCGTTAGACACATCCTCCCATTC

	pBAD T7p34 F
	ACCAAGAAGGAGATATACCATGTCTCGTGACCTTGTG

	pBAD T7p34 R
	CTCTAGAGGATCCCCGTTATCAAGAAGTGCCATTAAGT

	pBAD T7p35 F
	ACCAAGAAGGAGATATACCATGGCACTTCTTGACCTT

	pBAD T7p35 R
	CTCTAGAGGATCCCCGTTACTACGGTCTCCACAGGTAA

	pBAD T7p36 F
	ACCAAGAAGGAGATATACCGTGGAGACCGTAGCGTAT

	pBAD T7p36 R
	CTCTAGAGGATCCCCGTTATCACTTAGTGTCGTGTAACG

	pBAD T7p37 F
	ACCAAGAAGGAGATATACCATGTTAACACCTATTAACC

	pBAD T7p37 R
	CTCTAGAGGATCCCCGTTATCAATCCTCCCCATCATC

	pBAD T7p38 F
	ACCAAGAAGGAGATATACCATGTGTTTCTCACCGAAAAT

	pBAD T7p38 R
	CTCTAGAGGATCCCCGTTATCACTTCTTACCTCCAAAT

	pBAD T7p39 F
	ACCAAGAAGGAGATATACCATGTCTGAGTTCACATGT

	pBAD T7p39 R
	CTCTAGAGGATCCCCGTTATTATACCTCCTTAAAGTAT

	pBAD T7p40 F
	GGTACCAAGAAGGAGATATACCATGGGTAAGAAAGTTAAGAAGG

	pBAD T7p40 R
	ACTCTAGAGGATCCCCGTTAAATGTTGATACCGCCACCGGAGC

	pBAD T7p41 F
	TCGAGCTCGGTACCATGCATGTGGAAGACTGCATTGAA

	pBAD T7p41 R
	TCGACTCTAGAGGATCCCCGTTAAATGTGTCTCCATGTC

	pBAD T7p42 F
	TCGAGCTCGGTACCATGCATATGGCTGAGAAACGAACA

	pBAD T7p42 R
	GACTCTAGAGGATCCCCGTTAAATTCCCGGCTGTAAAC

	pBAD T7p43 F
	ACCAAGAAGGAGATATACCATGGCTGAATCTAATGCAGA

	pBAD T7p43 R
	CTCTAGAGGATCCCCGTTATCAGAAGTTCGAATCGATT

	pBAD T7p44 F
	CGAGCTCGGTACCATGCATATGGCTAGCATGACTGG

	pBAD T7p44 R
	ACTCTAGAGGATCCCCGTTATTGCTCAGCGGTGG

	pBAD T7p45 R
	TCGACTCTAGAGGATCCCCGTTACTCCACTTTGAAAACC

	pBAD T7p46 F
	ACCAAGAAGGAGATATACCATGCGCTCATACGATATGAA

	pBAD T7p46 R
	CTCTAGAGGATCCCCGTTATTAGCGAGTCAGTAGACC

	pBAD T7p47 F
	GGTACCAAGAAGGAGATATACCATGGCACTCATTAGCCAATC

	pBAD T7p47 R
	ACTCTAGAGGATCCCCGTTAAATACCGGAACTTCTCCGTAAGTAGTTAC

	pBAD T7p48 F
	ACCAAGAAGGAGATATACCATGATGACTATAAGACCTAC

	pBAD T7p48 R
	CTCTAGAGGATCCCCGTTATTATCCTCCTTTCGTGAT

	pBAD T7p49 F
	ACCAAGAAGGAGATATACCATGTGTTGGGCAGCCGCA

	pBAD T7p49 R
	CTCTAGAGGATCCCCGTTATTACCTCCCCGTCTTGGTT

	pBAD T7p50 F
	ACCAAGAAGGAGATATACCATGAGTAAAATTGAATCTGCCC

	pBAD T7p50 R
	CTCTAGAGGATCCCCGTTATTACTCCTTACGTCCGTAGAT

	pBAD T7p51 F
	ACCAAGAAGGAGATATACCATGGATAAGTACGATAAGAACG

	pBAD T7p51 R
	CTCTAGAGGATCCCCGTTATTATTTCCTACGCTCCCTCAA

	pBAD T7p52 F
	GGTACCAAGAAGGAGATATACCATGGCTAACGTAATTAAAACC

	pBAD T7p52 R
	CCAGTCATGCTAGCCATATGTTACTCGTTCTCCACCATGATTGC

	pBAD T7p53 F
	ACCAAGAAGGAGATATACCATGCTATCATTAGACTTTAAC

	pBAD T7p53 R
	CTCTAGAGGATCCCCGTTATCACTCCTTATTGGCTT

	pBAD T7p54 F
	ACCAAGAAGGAGATATACCATGGAAAAGGATAAGAGC

	pBAD T7p54 R
	CTCTAGAGGATCCCCGTTATCACTGTAATGTGTAAATATC

	pBAD T7p55 F
	ACCAAGAAGGAGATATACCATGCTAGAATTTTTACGTAAG

	pBAD T7p55 R
	CTCTAGAGGATCCCCGTTACTACTTACGTTGCAGTTC

	pBAD T7p56 F
	ACCAAGAAGGAGATATACCATGAGTACGTTAAGAGAGTTG

	pBAD T7p56 R
	CTCTAGAGGATCCCCGTTATCACTGCGAGAATACGTT

	pBAD T7p57 F
	CGAGCTCGGTACCATGCATGTGTCTACTCAATCCAA

	pBAD T7p57 R
	ACTCTAGAGGATCCCCGTTACCACTCAATGAAAG

	pBAD T7p58 F
	ACCAAGAAGGAGATATACCATGGGTACACAACCATTATCT

	pBAD T7p58 R
	CTCTAGAGGATCCCCGTTATCAGCGGGTACTTCTCGG

	pBAD T7p59 F
	ACCAAGAAGGAGATATACCATGGCTACTCCGATAAGACCC

	pBAD T7p59 R
	CTCTAGAGGATCCCCGTTATCATACCACGGGCACGAA

	pBAD T7p60 F
	ACCAAGAAGGAGATATACCATGTTCCGCTTATTGTTGAA

	pBAD T7p60 R
	CTCTAGAGGATCCCCGTTACTAATCGCTACAAGTGAGT

	pET28a p29 F
	GGTGCCGCGCGGCAGCCATATGATCGTTTCTGACATCGA

	pET28a p29 R
	TGTCGACGGAGCTCGAATTCTCAGTGGCAAATCGCCCA

	pET28a p29Δhis F
	TTTAAGAAGGAGATATACCATGATCGTTTCTGACATCGA

	p29 D5A F
	ATATACCATGATCGTTTCTGCCATCGAAGCTAACGCCCTC

	p29 D5A R
	CAGAAACGATCATGGTATATC

	p29 C313S F
	CGAGAAGGCCGTGAGCCTAGCGAACTTGATACCCGCGAG

	p29 C313S R
	AGGCTCACGGCCTTCTCGC

	p29 D475A F
	GGGTTCAGGCTGGCATCGCCGCATCCGGTCTTGAGCTAC

	p29 D475A R
	CGATGCCAGCCTGAACCC

	p29 Y526F F
	TAACGCTAAGACGTTCATCTTTGGGTTCCTCTATGGTGCT

	p29 Y526F R
	AGATGAACGTCTTAGCGTTA

	p29 END R
	CTCTAGAGGATCCCCGTTAGAACCCGTTGCGCTCTTGT

	p29 TBD F
	CCAAGAAGGAGATATACCATGACCGAAACGTTCGGCTC

	p29 TBD R
	CTCTAGAGGATCCCCGTTAAACATGTTCAACTGGGGTG

	p29 ΔEND F
	CCAAGAAGGAGATATACCATGGTAGGATACACTACGTTCTG

	p29 ΔTBD F
	CTGAGTTGCTCCGTAAATTGTTTAACCCTTCGTCTCGTG

	p29 ΔTBD R
	CACGAGACGAAGGGTTAAACAATTTACGGAGCAACTCA

	PolA F
	ACCAAGAAGGAGATATACCATGGTTCAGATCCCCCAAAAT

	PolA R
	CTCTAGAGGATCCCCGTTATTAGTGCGCCTGATCCCAG

	T4 pol F
	ACCAAGAAGGAGATATACCATGAAAGAATTTTATATCTCT

	T4 pol R
	CTCTAGAGGATCCCCGTTATCAGCCAAACAGGAAGTC

	T5 pol F
	ACCAAGAAGGAGATATACCTTGAAAATCGCAGTAGTT

	T5 pol R
	CTCTAGAGGATCCCCGTTATCAAGCACCGAGAATCCTT
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