MiSeq Illumina Sequencing, Week 6 - Notes - Preclass Reading Accountability

1st: Watch the video: https://www.youtube.com/watch?v=womKfikWlxM

2nd: Make notes here on your assigned segment of the video.
Write a phrase or sentence for each step in the process (see my example with Tagmentation) and a topic description. My outline is not perfect! Feel free to update this outline as makes sense to you. Give yourself 5 - 10 minutes to work on this. Build on each other’s work and fill in the blanks. We will use this in-class on Tuesday!  

List steps in each process. 
Sample Prep - Don’t add more to this section, we will cover in class! 
Topic description: Sample prep begins with… 
1.  Tagmentation - tag input DNA for fragmentation, add adaptors
2.  Reduced cycle amplification- Primers, indices, and a complementary region to the oligo flow cell is added to the DNA. The index is used to identify the DNA sample, while the complementary region  is used to attach the DNA strand to the flow cell during the Cluster Generation step. 
		

Cluster Generation (Group 1 & 2)
Topic description: Each DNA fragment to be sequenced is amplified
1. Hybridization - enabled by the first of the 2 types of oligos on the surface. It’s complimentary to the adapter region on one of the fragment strands. A polymerase creates a compliment of the hybridized fragment. The double stranded molecule is then denatured and the original template is discarded by being washed away. 
· Cruster: DNA fragment are amplified in a lined glass slide flow cell that contains two type of oligos one of which aligned with an adapter during hybridization. 
· A polymerase elongate the oligo strand to compliment with the adaptor strand now forming double strand
· The original strand (template) is washed away
· During  bridge amplification, the remaining strand fold over to the second oligo. Polymerase forms a complementary double strand which then denature and result in two single stranded fragment (forward and reverse strand)
· Adapter keeps hybridizing different oligos continually until millions of strands are formed ⇒ clone amplification 
· After bridge amplification, the reverse strands are cleaved and washed off
· The forward strand that is left in the flowcell is blocked at the 3’ end to prevent unwanted priming 
2. Bridge amplification - The strands are clonally amplified through bridge amplification. The strand folds over and the adapter region hybridizes to the 2nd type of oligo on the flow cell. Polymerases generate the complementary strand causing the formation of a double stranded bridge. The 2-stranded bridge is denatured resulting in 2 single stranded copies of the molecule that are stranded to the flow cell. This process is then repeated several times resulting of clonal amplification of all of the fragments in the millions of number. Then the reverse strands are cleaved and washed away, leaving only forward strands. The 3’ ends are blocked to prevent unwanted priming.

Sequencing (Group 3 & 4)
Topic description: To read the gene product and create many reads that represent all of the DNA fragments
1. Chain addition - sequencing primers incorporate nucleotides based on the forward strand sequence of the template, then clusters are excited by a light source, causing emission of fluorescent signal characteristic of the complementary base (the emission wavelength and signal intensity determines the base) (sequencing by synthesis). (Reading nucleotide presence via fluorescent light.)
2. Massively parallel process - The number of cycles of base pair addition and fluorescent reading determines the length of the read. Each of the identical strands is read simultaneously. These clusters are sequenced at the scale of hundreds of millions. Then the read product is washed away and the index 1 read primer is then added to the template, read and washed off and the three prime end of the template is deprotected. The template can then fold over and binds to the second oligo on the flow cell where index 2 can now be read. The product is then washed away. (Similar step as above, reading the sequence a second time)
3. Paired end sequencing-  Polymerases form a double stranded bridge then its linearized and the 3’ ends blocked (forward and reverse strand). Forward strand is cleaved off  and washed away. This is where read 2 primer comes into play in the reverse strand. It's where the sequences steps are repeated it until the desired wavelength is achieved. Then read 2 product is washed away. (Read two establishes a different section of the DNA, which can be assembled later)
· A primer anneals to the forward strand and four fluorescently tagged nucleotides compete for addition to the growing chain, only one is added during each cycle
· A light is emitted on the strands ⇒ sequences by synthesis
· The strands continues to elongate parallel to one another. 
· Millions of nucleotides clusters  are sequenced parallel to each other in the process.
· @ completion, the read product is washed away.
· An index 1 primer anneal to the template and also does sequencing, washed off the end product.
· The template folds over and hybridized to an oligo.
· Index 2 read does the same activity as index 1.
· The process of bridge amplification repeats


Data Analysis to be continued… Week 8
Topic description:
1. Local sequencing clustering
2. Forward and reverse read paring
3. Variant identification


