
Damsma et al. Supplementary materials  Page 1 

Supplementary materials 
 
Mechanism of transcriptional stalling at cisplatin-damaged DNA 
 
Gerke Damsma1,2, Aaron Alt1, Florian Brueckner1,2, Thomas Carell1, Patrick Cramer1,2 

 
1Center for integrated Protein Science CiPSM, Department of Chemistry and 
Biochemistry, and 2Gene Center Munich, Ludwig-Maximilians-Universität München, 
Feodor-Lynen-Strasse 25, 81377 Munich, Germany.  
 
Figures S1-S5 
Table S1 
References 



Damsma et al. Mechanism of transcriptional stalling at cisplatin-damaged DNA Page 2 

 
 

 
 
 
Figure S1 Additional scaffolds used in RNA extension assays 
Nucleic acid scaffolds. The color code is indicated and used throughout. 
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Figure S2 MALDI analysis of DNA platination  
Complex A was incubated with NTPs over night and the nucleic acids were subsequently 
subjected to MALDI mass spectrometry. The meausured mass/charge ratio of the DNA 
template strand containing the cisplatin lesion (8016.1) compares well with the 
theoretical molecular weight of 8006 Da. There is no peak near the expected mass for a 
deplatinated strand (7777 Da). 
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Figure S3 Difference Fourier analysis of complex A 
The unbiased difference Fourier electron density map for the nucleic acids in complex A 
is shown as a green net contoured at 3.0σ. The view and color code are as in Fig. 1b, c, 
and d. 
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Figure S4 Nucleotide incorporation with an undamaged scaffold 
Additional RNA extension assays with a scaffold that is identical to scaffold A but lacks 
the lesion. This experiement showed that A misincorporation occurs with this scaffold in 
the absence of a lesion at a position where templated incorporation leads to G 
incorporation. Incubation time was 5 min, NTP concentration was 1 mM.  
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Figure S5 Additional RNA extension assays 
Additional RNA extension assays support the conclusions about cisplatin-induced Pol II 
stalling. The pattern of RNA products obtained after extension with scaffold C is 
different from the pattern obtained after pre-incubation of scaffold B with ATP, followed 
by all four NTPs. This difference can be explained by the translocation barrier. Scaffold 
B causes Pol II to backstep by one position (Fig. 3a). This results in a location of the 
lesion before the translocation barrier. Preincubation with ATP results in non-templated 
and inefficient A addition according to an A-rule, but there is no further extension since 
the translocation barrier can not be overcome. In contrast, in scaffold C, there is an A 
residue already present at the 3’-end of the RNA. This results in a small population of 
complexes that accommodate the lesion at the active site (“lesion placed beyond the 
translocation barrier”) and which can be extended. As controls, very similar patterns of 
RNA products were observed for extension of scaffold D, and pre-incubation of scaffold 
C with CTP, followed by extension with all four NTPs, demonstrating the reliability of 
our assays. The run-off products deviate by a single nucleotide, as expected from the 
experimental design. Also, a very similar pattern of RNA products was obtained for 
extension of scaffold F, and pre-incubation of scaffold E with CTP, followed by 
extension with all four NTPs. Again, the run-off products deviate by a single nucleotide 
as expected. 
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Table S1: Additional crystallographic data statistics 

Scaffold/complex B C D 

Designed position of cisplatin lesion +1/+2 -1/+1 -2/-1 

Data collection    

Space group C2221 C2 C2 

Unit cell axes (Å) 222.6, 394.1, 283.6 393.3, 222.3, 283.1  393.6, 222.4, 285.1  

Unit cell β angle (°) 90 90.6 90.6 

Wavelength (Å) 1.07158 1.07155 1.07158 

Resolution range (Å) 50.0-4.0 (4.14-4.0) 50.0-3.8 (3.94-3.8) 50.0-3.8 (3.94-3.8) 

Unique reflections 100,722 (9,484) 219,371 (22,754) 238,532 (24,245) 

Completeness (%) 98.7 (93.9) 98.1 (99.1) 99.8 (98.7) 

Rsym (%) 10.9 (38.8) 6.0 (27.2) 12.4 (35.5) 

I/σ(I) 21.4 (5.1) 12.0 (3.5) 9.0 (4.5) 

Pt peak in anomalous Fourier (σ) 18.2 12.5 - 

1Diffraction data were collected at the Swiss Light Source beamline PX1 and were 
processed with program XDS1 or DENZO2 (complex B). 
2Numbers in parenthesis correspond to the highest resolution shells. 
3For free R-factor calculation, we excluded from refinement the same set of reflections 
that had been excluded from previous Pol II structure determinations3-5. 
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