
48 Orange Phosphate Pieces (DNASK-R-P)
48 Orange Connector Pieces (DNASK-R-OC)

Please contact us if any parts are missing or damaged.

Replacement Parts Available   Order replacement parts with the item number in 
parentheses from the above list online at shop3dmoleculardesigns.com or call 414-774-6562

...where molecules become real TM

DNA Starter Kit©

Expansion Pack Contents

1050 North Market Street, Suite CC130A, Milwaukee, WI 53202
Phone 414-774-6562     Fax 414-774-3435

3dmoleculardesigns.com

WARNING: CAUTION:
CHOKING HAZARD -- This product contains small parts and 
should be kept out of the reach of children under the age of 3, 
because the parts or their pieces may present a choking hazard 
to small children.

This is a science education product, 
not a toy.  It is not intended for 
children under 8 years old.

!

Phosphate Connector



DNA (RNA) Synthesis
Deoxyribonucleotide triphosphates help students understand that 
during the process of DNA replication (or RNA transcription) 
these nucleotide triphosphates serve as the substrates (monomeric 
subunits) that are joined together by DNA polymerase (or RNA 
polymerase) to create the complementary strand of DNA (or 
RNA).  A significant fraction of the cell’s metabolism is devoted to maintaining an 
adequate supply of these nucleotide triphosphates for DNA replication and/or RNA 
transcription.  As the nucleotide triphosphate is added to the growing chain, a high 
energy phosphate bond joining the three phosphate groups together is cleaved by 
the polymerase – releasing a pyrophosphate (PPi) and incorporating the nucleotide 
monophosphate into the growing chain.

Energy Metabolism
As an added benefit, students can construct models 
of ATP  (adenosine 5’-triphosphate) as they consider 
this “universal currency of cellular energy”.  ATP is 
generated by ATP synthase as it binds both ADP 
(adenosine 5’-diphosphate) and Pi – and then forms 
the final high energy phosphate bond to create ATP.  
This key reaction in the cell is powered by the high 
proton concentration that is built up in the inter-membrane space of the mitochondria, 
as a result of oxidative respiration. 

Upgrade to DNASK Triphosphate Expansion Pack

...where molecules become real TM

Using Triphosphates with the DNA Starter Kit©

Deoxyribonucleotide Triphosphates (dNTPs)

Triphosphate Expansion Pack
You can turn the nucleotide monophosphate in the 
basic DNA Starter Kit© into nucleotide triphosphates 
with the pieces in this expansion pack. The extra 
phosphates allow your students to model the action of 
the DNA polymerase as it cleaves the triphosphate and 
joins the nucleotide monophosphate to the growing 
DNA strand in replication. Triphosphates can also 
be used in transcription and to model ATP. Each pack 
includes 48 phosphate pieces and 48 connectors.

Purchase through our catalog or online at shop3dmoleculardesigns.com.

Each pack $10.50 (DNASK-PEP)
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