




















Holliday junctions in DNA using vHelix

vHelix is a plug-in for Maya developed in our lab to simplify
the construction of DNA-nanostructures. Besides that, it can
also be of use for anyone who wants to model DNA in an easy
way.

Go to www.vhelix.net and download the plug-in file for your
operating system. Save the file somewhere on your hard-
drive where you can easily find it in the future.

In Maya, go to Window -> Settings/Preferences -> Plug-in
Manager. In the Plug-in Manager, press the ‘Browse’ button
and find the file you downloaded above. (On PC it will be
called vHelixmll, on Mac vHelixbundle, on Linux
libvHelix.so) Then close the Plug-in Manager.

You should now have access to a new menu called ‘Helix’

In the ‘Helix’ menu, press the options-box of the ‘Create
helix’-command. In the pop-up, type 42 bases and press ‘OK:
You should get something like this:

The little cross in the middle (arrow above) can be used as a
handle to select the entire double-helix. Use the handle to
select the first helix, move it to the side, and create a new 42
base-pair helix next to it.

In vHelix, DNA directionality in the phosphate backbone is
represented as arrows along each strand.

Position the two helices close to each other, rotate them
around their axis, to position two strands of opposite direc-
tionality so that they almost touch near the center of the
helix.

Select two bases, each on a strand in a different helix. The
selection order is important - the new connection will go
from the base you select first, tothe base you select second.

Do: Helix -> Connect bases
You should see the bases flip connections and the newly

combined strand (that is now part of two helices) take a new
color.

Aligning two strands of
opposite directionality
so that they almost
touch

Selection, before ‘Connect
bases’

The same bases as above,
after doing ‘Connect bases.



Now, select the two bases that were previously disconnected
when performing the first ‘Connect bases’-operation, again
keep in mind to shift-select the bases in the same direction as
you would like the new connection to occur.

Again, do ‘Helix’ -> ‘Connect bases’ to create the Holliday
junction (double crossover).

In conditions where the Mg2+ concentration is relatively
high, Holliday junctions are known to take the form of two
stacked cylinders oriented approximately at an angle of
about 60° between them. Lets try to re-create that conforma-
tion.

Rotate and translate one of the helices so that the two helices
form this x-like conformation:

You will notice that you cannot render the vHelix objects
themselves. To make something renderable we'll first create
CV-curves out of the strands:

Select the two helices (not the bases, select the actual helix
objects in the outliner or use the + handles in the center of
the helices). With those selected, do:‘Helix’-> ‘Create curves
from strands.

You won't see the strands, they will be right inside the vHelix
objects, select all curves in the outliner and drag them out.

Using a small NURBS circle, make extrusions along each
strand curve and take some renders, here an occlusion pass:
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Selecting the bases for the
other crossover.

The completed double-
crossover after the second
‘Connect bases’
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