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Table 1. Strains used 

strain genotype reference 

E. coli 

DH5a F-, φ80dlacZΔM15, Δ(lacZYA-argF)U169, deoR, recA1, endA1, 

hsdR17(rk
-, mk

+), phoA, supE44,λ-, thi-1, gyrA96, relA1 

Stratagene 

H. volcanii 

H119 DS70(ΔpHV2), ΔpyrE2, ΔtrpA, ΔleuB (Allers et al., 2004) 

H133 DS70-Wildtyp (ΔpHV2), ∆pyrE2, ∆trpA, ∆leuB, ∆hdrB (Allers et al., 2004) 

WR806 DS70-Wildtyp (ΔpHV2), ∆pyrE2, ∆trpA, ∆leuB, ∆hdrB, ∆crtI this study 

 

 

Table 2. Plasmids used 

plasmid description reference 

pBluescript II KS ColE1 ori, f1 ori, lacZ, AmpR  Stratagene 

pTA231-p.Syn  shuttle plasmid; ColE1 ori, f1 ori, AmpR, pHV2 ori, trpA, 

p.Syn-promoter, t.Syn-terminator 

(Berkemer et al., 

2020) 

pPAmCherry-

CAM 

pBR322 ori, f1 ori, araC, AmpR, PBAD-Promotor, 

Linker_PAmCherry1opt_FRT_CMR_FRT, T.rrnB-

Terminator 

(Wang et al., 2014) 

pmMaple3-CAM pBR322 ori, f1 ori, araC, AmpR, PBAD-Promotor, 

Linker_mMaple3opt_FRT_CMR_FRT, T.rrnB-Terminator 
(Wang et al., 2014) 

pDendra2-CAM pBR322 ori, f1 ori, araC, AmpR, PBAD-Promotor, 

Linker_Dendra2opt_FRT_CMR_FRT, T.rrnB-Terminator 
(Wang et al., 2014) 

pBlue-

PAmCherry1opt/ 

mMaple3opt/Den

dra2opt 

ColE1 ori, f1 ori, AmpR, NdeI/XhoI_ 

PAmCherry1opt/mMaple3opt/Dendra2opt_XbaI 

this work 

pTA231-p.Syn-

PAmCherry1opt 

PAmCherry1opt expression plasmid, expression 

optimized for E. coli 

this work 

pTA231-p.Syn-

mMaple3opt 

mMaple3opt expression plasmid, expression optimized 

for E. coli 

this work  

pTA231-p.Syn-

Dendra2opt 

Dendra2opt expression plasmid, expression optimized 

for E. coli 

this work  

pMA-RQ-

Dendra2Hfx 

ColE1 ori, AmpR, NdeI_Dendra2Hfx_XbaI, expression 

optimized for H. volcanii 

GeneArt® 

pTA231-p.Syn-

Dendra2Hfx 

Dendra2Hfx expression plasmid, expression optimized 

for H. volcanii 

this work 

pMA-T-

PAmCherry1Hfx 

ColE1 ori, AmpR, BamHI_PAmCherry1Hfx_NotI, 

expression optimized for H. volcanii 

GeneArt® 
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pTA231-p.Syn-

PAmCherry1Hfx 

PAmCherry1Hfx expression plasmid, expression 

optimized for H. volcanii 

this work 

pTA962 shuttle plasmid with p.tnaA promoter, hdrB and pyrE2 

markers 

(Allers et al., 2010) 

pTA962-FtsZ1-

smRSGFP 

(pIDJL40-FtsZ1) 

FtsZ1-smRSGFP expression plasmid based on pTA962 (Duggin et al., 

2015) 

pTA962-FtsZ1-

Dendra2Hfx 

FtsZ1-Dendra2Hfx expression plasmid this work  

pTA962-FtsZ1-

PAmCherry1Hfx 

FtsZ1-PAmCherryHfx expression plasmid this work 

pBlue-RpoD ColE1 ori, f1 ori, AmpR, NdeI_ RpoD_BamHI this work 

pTA962-RpoD-

Dendra2Hfx 

RpoD-Dendra2Hfx expression plasmid this work 

pMM1260 integrative plasmid with flanking sequences of 

HVO_2528 (crtI)  

this work 

 

 

 

Table 3. Oligonucleotides used 

oligonucleotide  used for sequence 5‘-3‘ direction  

CheroptNdeIfw pTA231-p.Syn-

PAmCherry1opt and 

pTA231-p.Syn-

mMaple3opt 

TATTAACATATGTCTGGTGGCGGCGGT 

DendoptstartXhoI pTA231-p.Syn-

Dendra2opt 

TATTAACTCGAGATGTCTGGTGGCGGCGGT 

FPstopFRTXbaIrev pTA231-p.Syn-

PAmCherry1opt and 

pTA231-p.Syn-

mMaple3opt and 

pTA231-p.Syn-

Dendra2opt 

TATACTTTCTAGAGAATAGGAACTTCTTA 

5’BamHI-

Dendra2Hfx 

pTA962-FtsZ1-

Dendra2Hfx 

TATATAGGATCCAACACGCCGGGCATCAACC 

3‘NotI-Dendra2Hfx TTATAAGCGGCCGCTTACCAGACTTGCGACGGG 

5’NdeI-PAmChHfx pTA231-p.Syn-

PAmCherry1Hfx 

TATATACATATGGTCAGCAAGGGCGAAGAG 

3’XbaI-PAmChHfx TTATTATCTAGATCATTTGTAGAGTTCGTCC 

rpoD-5‘-NdeI fw pBlue-RpoD TAATATTCATATGGTAAACGACTTCCAG 

rpoD-3’-BamHI rev TTATTAGGATCCCAGTGCGACCTTCTC 

CrtIUP#1 (HindIII) pMM1260 AAAAAGCTTCGTCACGGTCCGGTCGCAGTCG 

CrtIUP#2 (EcoRI) TTTGAATTCCGCCGTCGGGGGGTAGCTTTAGG 
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CrtIDown#1 
(EcoRI) 

pMM1260 AAAGAATTCATGGCCGAAGACGCGAGATGAG 

CrtIDown#2 (XbaI) AAATCTAGAGTCGCGGCGCAGTACCAGTAGG 
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Figure 4. Single-molecule tracking of RNA polymerase in H. volcanii.  
a) WR806 cells expressing RpoD-Dendra2Hfx were imaged by SMLM imaging. The 

bright light image (left inset) was taken prior to SMLM recording, the DNA image 

(middle inset) afterwards (to prevent unnecessary photoconversion of Dendra2Hfx). 

Single-molecule localizations were connected into trajectories and a trajectory map is 

reconstructed (right inset). Each trajectory was assigned to immobile or diffusive 

motion (blue and violet, respectively).  

b) SMLM imaging reveals differences in RNA polymerase dynamics for two different 

growth conditions: i) Hv-Cab medium optimized for imaging and ii) rich YPC medium. 

Cells growing in Hv-Cab media are approx. 50% smaller in their area compared to cells 

growing in the richer YPC medium. Despite different growth conditions there was no 

significant difference in the number of immobile, actively transcribing RNA 

polymerases per cell (15 and 17 RNA polymerase copies detected throughout imaging 

per cell for Hv-Cab and YPC, respectively) while the overall number of labeled RNA 

polymerase copies was lower in Hv-Cab (81 and 111 copies per cell for Hv-Cab and 

YPC, respectively). Boxes represent 25-75% data range, horizontal lines median 

values and whiskers mark the outlier range with coefficient 1.5. Statistics: Hv-Cab 198 

cells; YPC 115 cells. 
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