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Nature (and othe scientific journals like Science, for 
example) have different formats for papers. 
Articles report complete research work 
Letters are quicker reports than Articles 
News & views are short reviews on a recently reported 
research 
 
Nature Letters do not have the classical structure of 
Introduction, Materials & Methods, Results, Discussion as 
other journals do.    
 
But they do… 
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introduction 
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results 
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Introduction 

Specific question 

Results start here 



Methodology, i.e. The experimental approach invented by the Authors to investigate 
the specific issue outlined 

Fig. 1a 
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Figure 1 | Quantitative analysis of tethered loci by 3D DNA-immunoFISH. 
a, The stably integrated reporter gene contains an array of lac operators. The 
GFP–LacI–DEMD tethering protein is targeted to the INM and is unable to 
bind lacO sites in the presence of IPTG (red circles with cross in the centre). 
Upon withdrawal of IPTG, the tethering protein can bind to lacO sites in the 
integrated reporter gene construct. This interaction is anticipated to result in 
tight association of the reporter gene with the INM. (see also Supplementary 
Fig. 1e). ONM, outer nuclear membrane.  

Figure Legend 



Upon IPTG  removal, LacI will bind to its operator 

E. Coli Lac Operon regulation 





INM = Inner nuclear membrane  
proteins: LBR, LAP2, emerin 

ONM = Outer nuclear membrane  
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EMD=emerin 
C-term domain GFP LacI 

2 fusion proteins 

What is this used for ? 
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Figure 1 | Quantitative analysis of tethered loci by 3D DNA-immunoFISH. 
b, Positioning of integrated reporter genes in clone-M nuclei detected by 3D DNA-
immunoFISH. Shown is the nuclear distribution of lacO-bearing reporter genes in clone-M 
cells expressing GFP–LacI (left), and the repositioning of reporter genes in clone- 
M cells expressing GFP–LacI–DEMD upon IPTG withdrawal (24 h, right). Two confocal 
image planes of the same sets of nuclei are shown. In a and b, arrows mark co-localization 
of the lacO FISH signals with the nuclear lamina. Scale bar, 5 μm. 



Figure 1 | Quantitative analysis of tethered loci by 3D DNA-immunoFISH. 
c, Positioning of integrated reporter genes in clone-S nuclei. Single confocal 
planes of clone S cells expressing either GFP–LacI (–IPTG) or GFP–LacI–ΔEMD(–
IPTG) are shown. 





d, The percentage of lacO signals at the nuclear periphery was determined by co-localization with 
LMNB1. In a given nuclear volume, lacO and LMNB1 signal intensities were converted to histograms. 
lacO signals were scored as peripheral if their peak intensity overlapped with LMNB1 (see 
Supplementary Fig. 2). The standard error bars indicate the deviation between two experiments under 
the indicated conditions. In a given experiment, either 50 (clone M) or 30 (clone S) nuclei were 
analysed for each condition. 



Conclusions for the first part 



Part II – what is the consequence of tethering ? 



CO-localization of transgene 
with Lamins and 
heterochromatic proteins 

Dam-ID assay demonstrates direct 
interaction of Lamin B and Emerin 
with transgene 



LaminB1 and Lamin-Associated Protein2 accumulated at sites of tethering 

NUP153=component of the nuclear pore complex 

Figure 2 | Lamin B, EMD and 
LAP2, but not NPCs, accumulate 
at sites of tethered foci. a, b, 
Shown are lacO insertions 
detected by GFP fluorescence in 
clone-M cells expressing either 
GFP–LacI or GFP–LacI–DEMD 
upon IPTG withdrawal (24 h). 
Antibodies directed against 
LMNB1 (a, cyan), LAP2 (a, red) 
or NUP153 (b, red) were used to 
analyse accumulation of these 
components at sites of tethered 
lacO foci (arrows). The DNA-
specific dye, DAPI (4’,6-
diamidino-2-phenylindole), was 
used to stain the nuclei. All 
images shown are single 
confocal sections. Arrows mark 
tethered loci. Scale bar, 5 μm. 



Co-localizaton is just «regional» (due to limited resolution 
of fluorescence microscopy) or does it involve true 
molecular proximity ? 
 
The question needs a «proximity» assay.  
Dam-ID is perfect to this purpose (see Lecture 2). 
 
 
 
DAM-ID assay for proximity (L1.1) 
 





c, Molecular interactions of LMNB1, EMD and OCT1 with the reporter gene, detected by DamID-
mediated methylation, in clone-S nuclei. All interactions were normalized to the signal from cells 
transduced with Dam alone. Untethered test genes (+IPTG) were set to one after normalization; the y-
axis indicates the fold change in the Dam–X signal (where X is LMNB1, EMD or OCT1) upon tethering 
(2IPTG). A representative experiment is shown. lacO 59 and lacO prox are PCR primer pairs that are 
positioned upstream or downstream of the lacO arrays, respectively. 
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control 

May Emerin 
function as a 
repressor ? 

How ? 
Part 3 – what is the consequence on gene activity ? 



control 

tethered 

untethered 

Histone acetylation 

Neighbours 
expression by Q-
RT-PCR 

Nascent hyg RNA is red 



Please go to Socrative and answer the quiz: How was hyg transcription measured ? 

Go to Socrative and enter the Class:   3CKURJ4KY 



Figure 3b 



Three-dimensional RNA-immmunoFISH 

control 

tethered 

untethered 

Nascent hyg RNA is red 





Histone acetylation 
 
By ChIP analysis 

What is this ? 

Primers on the HSVTK - promoter region 

Please go to Socrative and answer the next quiz:  
    3CKURJ4KY 



Chromatin immunoprecipitation 

Protein A 
Sepharose 

Purify DNA 

PCR your sequence 



Conclusions to part 3 

What is a BAC ? 



Supplementary Figure S7 – mapping of the integration site in clone S 

? 



qRT-PCR analysis 
 
Neighbouring genes 





Part 4 – Is this limited to transgenes or can be seen on endogenous genes as well ? 



There was a know case in the literature: 
 
As is the case for our tethered test gene, transcriptionally inactive and 
hypo-acetylated immunoglobulin heavy chain (Igh) loci in NIH3T3 
fibroblasts and in T cells are positioned at the nuclear lamina (Fig. 4a 

Figure 4 | Inactive immunoglobulin heavy chain loci that are positioned at the nuclear periphery 
contact the nuclear lamina. a, Interaction of Igh loci with the INM detected by 3D DNA-
immunoFISH and DamID in NIH3T3 nuclei. The upper panel shows that a BAC probe hybridizing 
to the distal region of the Igh locus (green) colocalizes with the nuclear lamina (LMNB1, red). 



This checks for «accessibility» 

The lower panel shows the molecular interactions of LMNB1 and EMD with the Igh loci 
in NIH3T3 nuclei detected by DamID-mediated methylation. Signals were normalized to 
a Dam-only control, and therefore the y-axis indicates the ratio of Dam–X (where X is 
LMNB1, EMD or OCT1) divided by the Dam-only signal. VHJ558 and VHJ558a correspond 
to promoter regions in the Igh VH region, whereas the VH intergenic region (VHI–C) is 
positioned 400 kb away from J558a. HS1 is a hypersensitive site immediately upstream 
of the most distal VHJ558 gene. The U7 snRNA genes are ubiquitously expressed and are 
regulated by OCT1. 

NIH3T3 



This is fibrolasts, where the IgG locus is inactive 
 
What about a B-cell line ? 



The Igh locus is 
active in these cells 

Pro-B cell line 



Conclusion, part 4 



This is where the «discussion» start 



What have we learnt today ? 
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