
Working with DNA Sequences Using Genedoc and Chromas Programs

I. Copy Genetics folder from T:\Temkin\ to your P: drive. This folder contains Chromas  
and Genedoc programs as well as sequence files.

II. Examine, Align, and Edit Sequence files 

A. Read Forward and Reverse Sequences in Genedoc
1. Start Genedoc program by double clicking on the genedoc.exe icon in the genedoc folder.

2. Click on File in the menu and select New.

3. Click on File in the menu and select Import.

4. With the file type set to Fasta (Pearson), click on the Import button.

5. Select first forward .seq file from Sequence folder (e.g., COI17F.seq).

6. Click on Import button again and select first reverse .seq file from Sequence folder (e.g.,
COI17R.seq)

7. Click Done button.

B. Rename Sequences and Change Reverse Sequence to Inverse Complement
1. Click on Project in the menu and select Edit Sequences List - this opens sequence Dialog box.

2. The first sequence name should be highlighted.

3. Click on Details button and change the file name to 01-17F, then click OK. (Remember
sequence names can not contain spaces!!!!)

4. Click on second sequence name to highlight it and click on Details button.

5. Change sequence name to 01-17R and click on OK button.

6. With Reverse sequence name highlighted, click on the Complement button and when asked
clicked OK.

7. Click on second sequence name again to highlight it and click on the Reverse button.

8. When asked click OK button again.

9. Click Done button

C. Align Sequences
1. Click on Edit in menu and select Pairwise alignment.

2. Select both sequences

3. Click in the box next to Realign selected. 

4. Click in the box next to Degap sequences. 

5. Click the Align button.



D. Remove Extra 5' and 3' sequences
1.  Find the sequence of primer P3 in the 5' region upstream from where the two sequences overlap.

Remember this sequence will be present in the Reverse sequence not the Forward sequence.
The entire sequence of P3 may not be present, but usually the last 10 bases or so can be seen
before the sequence becomes a series of N's.

2. Click on Edit in the menu and select - Select Columns.

3. Highlight from the first column until the end of primer P3.

4. Press ctrl key+D to delete the columns.

5. Scroll down until the sequences are no longer overlapping.

6. Find the sequence of primer P4 in the Forward sequence.  Remember the sequence of primer P4
will be the inverse complement of what is listed as its sequence on the primer information
sheet.  Again, only a portion (8 to 10 bases) of primer P4 may be apparent in the Sequence.
Look at the sequence about 25 bases downstream from where the alignment overlap ends.

7. Highlight from primer P4 until the 3' end of the sequence.

8. Press ctrl key+D to delete the columns.

E. Rectifying the Sequences and Filling in the Gaps
1. Return to 5' end of the sequence - scroll up to top.

2. Open the Chromas folder and double click on the chromas.exe file.

3. Use the File option in the menu to open the first forward sequence file -  filename.ab1 (e.g.,
COI17F.ab1)

4. Click on the Chromas file menu and select New Window.

5. In the second Chromas window, open first Reverse sequence file - (e.g., COI17R.ab1).

6. In the second Chromas window, click on Edit in the menu and select Reverse Complement.

7. Find the 5' end sequence alignment in the Reverse sequence and in the Forward sequence.
Resizing both Chromas windows and Genedoc window so that all may viewed at the same time
is often very helpful.

8. Compare the sequence in the alignment to the actual peaks on the chromatogram in the Chromas
windows.

9. If the Reverse sequence clearly shows the bases for the non-overlapping portion of the
alignment, use the Edit residue option under Edit in the Genedoc file menu to change the "-"
of the Forward sequence to either an A, G, T, or C base.  As you change the bases, the Forward
sequence and the Reverse sequence should match and Genedoc should place a "*" underneath
the column.

10. Fix any problems in the overlapping portion of the alignment using the Forward and Reverse
sequence chromatograms as a guide.



11. After you have changed the necessary bases so that there is 100% agreement between the
Forward and Reverse sequences in the Genedoc alignment, click the E and then the C button in
the Genedoc lower toolbar. Both sequences should be highlighted in black and the consensus
sequence below the alignment should be all in capital letters.

12. Repeat the process for the 3' end of the sequence.  Here the Forward sequence will likely
contain the most reliable sequence. 

F. Copying the Consensus Sequence to a New File Containing All of the Sequences

1. Click on Edit in the Genedoc menu and select Copy Consensus Sequence as Fasta.

2. Click on File in the Genedoc menu and select New.

3. Click on File in the Genedoc menu and select Import.

4. Under Input device, click in the circle next to Clipboard.

5. With the file type selected as Fasta, click the Import button.

6. Click the Done button.

7. Use the Edit Sequences List option of the Project menu item to change the sequence name
from Gene "#" to individual Id number (e.g., 01-17 , remember sequence names can  not
contain spaces!!!!)

8. Click on File in Genedoc menu and select Save as to save the file to disk.

9. After you rectify and fill gaps in the next sequence, you can copy and import its consensus
sequence into this file by clicking on Window in the Genedoc menu and selecting this file
instead of creating a new file.

III. Analyzing Aligned Sequences and Recognition of Haplotypes

A. Adding your sequence data to Elliptio complanata data base.
1. Open or return to your Genedoc file that contains your rectified and filled sequences.

2. Click on File in the Genedoc menu and select Export.

3. Click in the circle next to Clipboard.

4. Click the Export button

5. Open the Genedoc file that contains all of the Elliptio complanata COI or 16s rRNA sequence
alignments (e.g., COI SEQ ALIGNMENTS 10-24-01.msf).

6. Click on File in Genedoc menu and select Import.

7. Click in the circle next to Clipboard under Input devices.

8. Click Import button.

9. Save this file twice with two different names, e.g., COI Sequence alignments and COI
Haplotypes.



B. Determining Haplotypes
1. Open COI Haplotypes file.

2. Click on the D button of Genedoc lower toolbar.

3. Dots (".") should replace most of the bases in the alignments.

4. Identify (write down!) the column numbers that do not contain just dots and have either a lower
case consensus letter or no consensus letter.

5. Delete all of the columns that contain only dots and a capital consensus letter.  You can do this
by selecting columns and pressing ctrl+D. 

6. You can also delete columns where only one individual is different from all of the other.

7. Construct haplotypes based on shared differences. To see the bases at all positions, click on the
D button on the lower toolbar again. 

C. Determining Distributions of E. complanata Haplotypes Within and Among
Watersheds

1. Use your copy of the collection sites mate and the Excel file COI LOCATIONS 10-24-01.XLS
to map the positions of haplotypes.

2. Look at the map to see if you can recognize any patterns to the distributions.

3. Try to test your hypotheses from the beginning of the semester?  Do you remember them?


