


NGSS Alignment for DNA Origami
Science and 
Engineering 
Practices

Developing and Using Models

Disciplinary 
Core Ideas

MS-LS3 Heredity: Inheritance and Variation of Traits
HS-LS3 Heredity: Inheritance and Variation of Traits
*LS1.A: Structure and Function

Crosscutting 
Concepts

Structure and Function

Instructions for 
coding and 
folding, with 
illustration 
video.

With color coding 
and folding, this 
activity can last one 
90-minute class 
period.

These instructions are also reviewed in this video I made for students 
to use if they were absent and ones from my tutoring sessions.

Set-Up of Template
1. Observe where all of the bold lines and lighter lines are on your 

template. Notice the sides with the bold diagonal lines and the 
side with the bold horizontal lines.

2. Set your template on the table with the light diagonal lines to the 
right.

3. Down the center is a bold line. This line separates the front and 
back of the strand.

4. The center of the strand are the nitrogenous bases, and the 
columns are the backbones or strands.

DNA Code
5. Start with the side with the bold horizontal lines.
6. For some classes, I provide a DNA sequence and have them 

develop the complementary strand. Other classes, I allow them to 
make up their own. For mixed level classes, I will provide the 
option.

7. The complementary code must remain inside of the bold lines. 
For the horizontal side, the complementary code will be on the 
other side of light diagonal lines, which is across from the initial 
code. 

8. Next, I tell them to make up a code for the strand on the second 
half. 

9. Remember that the complementary code must remain inside of 
the bold lines. The complementary code for the diagonal side will 
be on the other side of the light line and diagonal from the initial 
code. 
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https://www.youtube.com/watch?v=swmi730Er2M&t=16s
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Color Coding the Strands
10. In each strand, the larger empty spaces represent the sugars, and 

the small boxes represent the phosphates.
11. Select 6 different colors. 
12. Use a separate color for each of the following: the phosphate, 

sugar, and each of the four nitrogenous bases.
13. Use the last one on the left for your name and period number. 
14. Cut out the template by removing the excess paper from the sides.

Folding
15. You will fold along each of the bold lines but in a specific order 

and way.
16. First, fold the template in half, down the bold lined in the center 

(hot dog)
17. Turn the template with the bold horizontal lines facing up and the 

opening facing to the right.
18. Fold the template along each of the bold lines, one at a time, 

pushing the paper away from you. Once done, the paper will curl 
into a circle-like shape.

19. Fold each side at the bold line of the sugars. This will fold the 
backbone away from you.

20. Turn the template with the bold horizontal lines facing you. Fold 
along each horizontal line, pushing the paper away. The paper 
will begin to fold into a circle.

21. Take your time with this part, making sure to crease each fold and 
tuck paper where needed. 

22. Once all is folded, gently pull on the opposite ends to stretch out 
the molecule, but only partway.

The video at the start of these instructions illustrates the project and 
how to fold it. Don’t hesitate to reach out to me at 
kwilliams@thesciencementor.com if you have any questions!
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Thank you for downloading this product!

CREDITS:

The Next Generation Science Standards were developed by educators, content experts, and 
policymakers, using as a guiding document the Framework from K-12 Science Education form the 
National Research Council. NGSS is a registered trademark of Achieve. Neither Achieve nor the 
lead states and partners that developed the Next Generation Science Standards were involved 
with the production of the product, and no not endorse it. To view the standards online, go to: 
https://www.nextgenscience.org/

TERMS OF USE
Thank you for your purchase. Please read the following 
terms before using:

This downloadable teaching resource includes one single-
teacher classroom license. 
Photocopying of this copyrighted downloadable product 
is permissible only for one teacher (or teaching team) for 
his/her own classroom use. Reproduction of this product–
in whole or in part–for more than one teacher, classroom, 
or department, school, or school system, by for-profit 
tutoring centers and like institutions, or for commercial 
sale, is strictly prohibited. Multiple licenses can be 
purchased at a reduced rate on your “My Purchases” page 
at any time. After purchasing multiple licenses, you may 
distribute copies to your colleagues. 

This product may not be distributed, posted, stored, 
displayed, or shared electronically, digitally, or otherwise, 
without the express written permission of The Science 
Mentor.
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