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Lamins are essential proteins of the nuclear en-
velope in animals including insects� Like hu-
mans, fruit flies have two types of lamins: B-type 
and A-type lamins [1]� How the lamins affect 
three-dimensional chromatin organization is 
poorly understood� In this study we asked three 
specific questions: (i) Do dysfunctions of Lamin 
B caused by the point frameshift mutations lead 
to detachments of chromatin from the nuclear 
periphery? (ii) Do the lamin mutations affect the 
reorganization of the global chromatin architec-
ture and nuclear compartments? (iii) Are any 
effects of the lamin dysfunction on nuclear ar-
chitecture cell type-specific? Methods: We used 
Drosophila melanogaster Lam[K2] and 
Lam[A25] (BDSC, #25093, #25092) homozy-
gotes as lamin-deficiency models. The B-type 
lamin and the fibrillar component of the nucleo-
lus were visualized using 3D immunostaining by 
specific antibodies (ADL 67.10, DSHB; ab5821, 
Abcam)� Series of z-stack images of nuclei from 
larval salivary glands (SG), imaginal discs (ID), 
and foregut imaginal rings (IR) were obtained 
by a Zeiss LSM 880 confocal microscope� An 
ImageJ software with TANGO modules [2] was 
used for segmentation of nuclei and statistical 
analysis of spatial organization (Figure 1)� 
Results: We have found that the Lamin B fills 
the inner space of the SG and IR nuclei and 

colocalizes with the SG chromosomes in the A25 
mutant. The fluorescent intensity of the periph-
eral chromatin significantly (U-test, p<0.05) de-
creases in this mutant in comparison with the 
wild type� These results demonstrate that the 
deletion of the CaaX domain by the A25 muta-
tion may lead to the fragmentary detachment of 
the chromatin from the nuclear envelope in SG 
and IR� We also found that the A25 mutation 
affects the localization and volume of the nucle-
olus in a cell type-specific manner. The K2 mu-
tation, which affects the Lamin B alpha-helical 
rod but leaves the CaaX domain intact, increas-
es the density and decreases the volume of the 
chromatin in the ID nuclei (Figure 2)� However, 
it does not detach the Lamin B from the nuclear 
membrane in this type of cells� This result sug-
gests that the alpha-helical rod is directly or in-
directly connected to lamin-associated domains 
(LADs) of the chromatin� Conclusions: Our study 
demonstrates that Lamin B has a significant 
impact on the global chromatin architecture in 
fruit fly. Both tested mutations can cause detach-
ments of chromatin from the nuclear periphery 
via different mechanisms: by redistribution of 
Lamin B from the nuclear envelope to the chro-
matin in the A25 mutant and by ceasing interac-
tions between Lamin B and chromatin in the K2 
mutant� Importantly, the lamin dysfunction has 
cell type-specific effects on the spatial organiza-
tion of chromatin and nucleolus� 
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