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Phosphoramidite Compound
Incorporation of phosphoramidite compound into DNA 

1.  Dissolve the dried phosphoramidite compound (0.307 mmol) in dry AN (3.1 ml) in a vial (the concentration of phosphoramidite compound is approximately 0.1 M). With this amount of phosphoramidite compound, approximately 14 X residues can be incorporated through the DNA synthesizer using a synthesis program of 1.0 μmol scale.

2.  Equip the DNA synthesizer with the vial containing the solution of phosphoramidite compound as well as with vials of solutions of conventional dA, dG, dC and dT phosphoramidite monomers.

3.  Set the 3’-Dabcyl-CPG support (for Dabcyl-DNA) or dA-CPG (for non-template) on the DNA synthesizer and start the synthesis at a scale of 1.0 μmol.

CRITICAL STEP At the coupling step for the X residue, the reaction time should be 300 s or longer. If the phosphoramidite monomer works efficiently, the waste solvent at the detrityl step is orange and the CPG support also becomes orange because of the incorporated phosphoramidite compound.

4.  Stop the DNA synthesis; do not remove the DMT group at the 5’-terminal. Full-length DNA with the X insert will thus have been synthesized on the CPG support.

5.  Transfer the CPG support to a vial and add 1 ml 28% aqueous ammonia.

PAUSE POINT Keep the vial at 50 ℃ with the thermostat overnight (approximately 12 h) to deprotect and cleave the DNA from the support.

6.  Connect a syringe to the female luer of the Poly-Pak cartridge and have the male luer terminate in a waste vessel.

7.  Flush the Poly-Pak cartridge with 4 ml AN followed by 4 ml 2 M TEAA.

8.  Add 3 ml deionized water to the deprotected DNA in the ammonia solution.

9.  Load the solution from Step 8 onto the cartridge. Collect the eluted fraction and reload it twice.

10.  Flush the cartridge with 6 ml 1.3% aqueous ammonia solution.

11.  Flush the cartridge with 4 ml deionized water.

12.  Detritylate the support-bound DNA by flushing the cartridge with 4 ml 2% TFA solution.

13.  Flush the cartridge with 4 ml deionized water.

14.  Elute the purified, detritylated DNA by flushing the cartridge with 50% AN. Discard the first several colorless drops and collect the yellow-colored drops (2 ml) in micro tubes.

CRITICAL STEP During Poly-Pak purification, the flow rate of the solvents through the cartridge should be 1–2 drops per second.

15.  Freeze the collected solutions in micro tubes with liquid nitrogen.

CRITICAL STEP If the DNA synthesized at the end of Step 15 is shorter than 30 nt (in case of Dabcyl-DNA), PAGE purification is not necessary. In this case, skip Steps 16–23.

PAUSE POINT Remove the solvent from the frozen samples by centrifugal evaporation overnight.
Gel purification of DNA with PAGE (optional)

16.  Assemble the gel cassette. Add 120 μl 10% APS and 10 μl 10% TEMED to 25 ml 20% polyacrylamide gel solution and mix well. Immediately pour the solution into the gel cassette and set the comb. Wait for at least 2 h for the acrylamide to be completely polymerized.

CAUTION Use gloves during this operation to protect yourself from the neurotoxin acrylamide.

17.  Dissolve the dried DNA in 100 μl 1×loading buffer.

18.  Pull out the comb, set up the gel cassette and load the sample solution to the top of the gel.

19.  Run the electrophoresis using 1×TBE running buffer at a constant voltage (700 V) for 2–3 h.

20.  Remove the glass plate from the gel and set the gel on the UV transilluminator.

21.  Cut out the main gel band with the slowest mobility and transfer it to a micro tube. Discard the weak bands with higher mobility containing the shorter DNA (byproducts produced during DNA synthesis).

22.  Add deionized water (more than three times the gel volume) to the micro tube and incubate for 2 h at 37 ℃ to extract the DNA. Transfer the extracted solution to another micro tube. Repeat this extraction two more times, and thus collect three samples containing the purified DNA.

23.  Freeze the three collected samples with liquid nitrogen.

PAUSE POINT Remove the solvent from the frozen samples by centrifugal evaporation overnight. (The purified DNA can be desalted by the following HPLC, by spin-column or by ethanol precipitation.)
HPLC purification of DNA

24.  Set up the HPLC gradient system according to the manufacturer’s instructions. Set the wavelength of the UV detector at 260 nm and stabilize the HPLC by eluting 10% AN/water (buffer A:B＝80:20) at a flow rate of 0.5 ml min-1 for more than 10 min.

25.  Dissolve the dried DNA from Step 15 or 23 into 500 μl deionized water.

26.  Inject 2–3 μl sample solution from Step 25 into the HPLC for analysis with a linear gradient of 10–25% AN/water (buffer A:B＝80:20 to 50:50) in 30 min and check the retention time of the DNA tethering an phosphoramidite compound.

CRITICAL STEP If the DNA is synthesized efficiently, the main peak is the desired product. The retention time of the phosphoramidite compound-tethered DNA depends to a large extent on the sequence and, even more so, on the number of incorporated phosphoramidite compound. Owing to the hydrophobicity of phosphoramidite compound, the retention time becomes longer as the number of X residues increases. To collect the phosphoramidite compound-tethered DNA efficiently, it is important to optimize the gradient conditions. For this purpose, repeat Step26, changing the gradient conditions.

27.  Inject into the HPLC what is left of the original 500 μl sample solution and collect the fraction of the DNA tethering phosphoramidite compound in micro tubes. If the signal (absorbance) is too strong, the detector wavelength can be set to 280 nm or the sample solution can be subdivided into aliquots for injection.

28.  Freeze the collected samples with liquid nitrogen.

PAUSE POINT Remove the solvent from the frozen samples by centrifugal evaporation overnight.

29.  Add 500 μl deionized water to the dried sample (stock solution of the DNA).

30.  Characterize the sample by MALDI-TOFMS of the sample solution from Step 29 using 1:1 water/AN solution of 3-hydroxypicolinic acid and 0.5 M diammonium hydrogen citrate solution as a matrix. As an internal standard, adding pure DNA of known sequence is recommended.

31.  Check the purity of the stock solution by HPLC under the same gradient conditions as in Step 27. Only the peaks of the synthesized DNA should be observed.

相关产品：
	产品名称
	中文名称

	Cy3 phosphoramidite
	Cy3 亚磷酰胺

	Cy5 phosphoramidite
	Cy5 亚磷酰胺

	Cy5.5 phosphoramidite
	Cy5.5 亚磷酰胺

	Cy7 phosphoramidite
	Cy7 亚磷酰胺

	6-FAM phosphoramidite
	6-FAM 亚磷酰胺

	6-Fluorescein phosphoramidite  
	6-荧光素亚磷酰胺

	6-HEX  phosphoramidite
	6-HEX 亚磷酰胺

	6-JOE phosphoramidite
	6-JOE 亚磷酰胺

	6-ROX phosphoramidite
	6-ROX 亚磷酰胺

	6-TAMRA phosphoramidite
	6-TAMRA 亚磷酰胺

	6-TET phosphoramidite
	6-TET 亚磷酰胺


CPG系列产品：

	产品名称

	3'-DABCYL CPG *500 Å*

	3'-DABCYL CPG *1000 Å*

	6-FAM CPG *500 Å*

	6-FAM CPG *1000 Å*

	3'-Fluorescein CPG *500 Å*

	3'-Fluorescein CPG *1000 Å*

	6-TAMRA CPG *500 Å*

	6-TAMRA CPG *1000 Å*


