Biotechnology 
Homework 5

Fall 2011

Due on Oct. 19th
1.  Imagine that you have a segment of about 2kb of genomic DNA from a mammal cloned in a plasmid vector.  You obtained the complete sequence of this 2kb segment.

(i) How would you most likely have obtained the 2kb DNA sequence (experimentally, in outline)?












[1]

You also used this 2kb piece of DNA to make an RNA probe for a Northern blot of lymphocyte mRNA from the mammal in question.  

(ii) How would you make the RNA probe (in outline)?





[1]

You see a band of 4.8kb.  Consequently, you believe it is likely that portions of this cloned DNA are transcribed, processed to mRNA and translated into a protein.   Furthermore, because your probe was single-stranded you can deduce the orientation of the mRNA relative to your genomic DNA sequence.  The sequences of two small sections within the 2kb genomic sequence, separated by a gap [denoted by “ …. “] of about 1kb are written out below showing the DNA strand that is in the same orientation as the inferred mRNA (written 5’ to 3’ as always and continuous from one line to the next).

……….GTAATCCATCCCACCTCAGGCGTACCACATGTCCTACATGGCTAAAATGCTGAA

GGAGCAGAGTAATCCCGTGCAGTTAGTGCGACAGTACTTTAAGAAACTCGAGAGGGTA

AGTCCAAAACCAAAATTATAAATAATA…..[1kb].…

……..AAGCAAACCCTAAATACTAACGAT

ATTGTTATTCATATCTTTGGCAGGAACACGTCACCCTGGATGCCAGGAGACAGGTAATC

AGCCCCGATGACTGCGAAGATCTTAGCCCGATGACACAAACAGCTGCTCCACCGGTTCG

TAGGCTAGGCGGAATC…………

I am going to ask you to perform (yourself, without using a computer) some simple versions of tasks that would normally be part of more sophisticated, automated searching programs used by computers to examine much longer stretches of sequence. 

An open reading frame (ORF) is a stretch of sequence with no stop codons in a given reading frame.  It does not need to include a methionine codon (contrary to some definitions you can find, even in textbooks and websites).  Any stretch of DNA sequence has three potential reading frames in each orientation (of course it is really the RNA that is translated but it is common [molecular biology slang] to talk about DNA having reading frames and, for example, ATG being an initiation codon for translation even though it is really AUG in mRNA).

(iii) For each of the two segments of DNA sequence (upstream and downstream of the 1kb gap) indicate the single longest ORF (open reading frame) that you see.  You should indicate the reading frame used (by grouping at least one triplet together as a codon), and its limits (start and end points, either on the sequence itself or by writing down the first and last few nucleotides).  Note that one or more of the ends of an ORF may not be present in the short segments of sequence shown (you should show or describe that if it is relevant).  You are strongly advised to start by marking all of the stop codons in each reading frame.







[2] 

It is possible that part or all of the two longest ORFs you selected are included in the mRNA for this gene and are translated as part of the resultant polypeptide.  For that to be possible there must be a splice (during RNA processing) that connects the two ORFS (we will assume here that the intervening 1kb sequence not shown contains no separate additional exons).  You need to look for a consensus splice donor in the first segment of sequence and a consensus splice acceptor in the second segment and then see if such a splice would connect the two ORFs appropriately.

It will be sufficient for you to use the following splice consensus sequences (in reality better ways of identifying splice sites are available but cannot be used without computer assistance):-








5’  exon (upper case)

Intron (lower case)



3’ exon (upper case)

(A/C)    A    G    g     u    (a/g)   a    g    u  …………………………….(c/u)9/15    c     a     g     G

%
  70      60   80 100 100    95    70  80  45




    80  100 100  60

occurrence

where (c/u)9/15 means at least 9 of the 15 nucleotides in this region should be c or u (pyrimidines)

Remember that matching the consensus only means that there is a possibility that a candidate splice junction sequence may be used and that we often cannot predict whether a splice junction sequence will actually be used based just on how well it matches the consensus.

(iv) In looking for a splice donor in the first segment what is the segment of sequence that you are scanning (i.e. where might the splice donor be in order to connect the two ORFs)?


The clearest match to a splice donor that I see is within a sequence AGGGTAAGT.  Is that sequence in a suitable position to connect the ORFs?







[1]

(v) If you look for splice acceptors in the second segment of sequence you should find two acceptable matches to the consensus (both include the sequence CAGG).  Where are these sequences?  Which of the two do you think is more likely to be used (given the deductions about the splice door above)?  Explain. 









[1]

(vi) We are assuming that there is no existing information in data banks about the gene in this question.  How would you test experimentally whether the possible splice junctions (donor and acceptor) that you designated above are in fact used?

You should describe the most efficient and definitive test you can, also stating the source of any key materials.











[2]

(vii) Imagine that the ORFs you chose above are indeed spliced together the way you selected.  The sequence shown in this question is only part of the entire gene and so there is no reason why you should expect the initiation codon for translation of the encoded protein to be present in the sequences shown.  However, if the initiator codon for protein translation were present on the genomic sequences shown (once converted to mRNA) which ATG do you think is most likely to be used? Explain why you have selected one ATG rather than another (and note that a short consensus, or Kozak sequence around an ATG is not in itself a good enough, or even a primary predictor).
[1]

(viii) As explained above, there is no good reason to assume that the initiator codon for the mRNA in question is present in the sequences shown.  If you were supplied with more genomic DNA sequence upstream of the sequences shown in the question (as much sequence as you wish) you may be able to guess at other possible positions for an initiator codon.  What would be the key flaw (or shortcoming) in any such guess (i.e. why it may well not be correct)?



[1]

(ix) What further experiment would be the BEST approach to finding the location of the initiation codon that is very likely used in translating this mRNA?  Explain the experiment and how it would allow you to pick out the most likely ATG initiator.






[2]

Please start a new page

2.  Below is a segment of the Drosophila genome

  1 ccacctcgga gtcaacctgc tacggtcata ccgcacgcac ttcagtggta atcacatccc

       61 aatccgcagc aaaacaaaga ataaccatga accgctacgc ggtaagctcg atggtggggc

      121 aaggatcctt cgggtgcgta tacaaggcga cacgcaagga cgacagcaag gtggtggcca

      181 tcaaagtgat ctccaaggtg agtggggcgg gccaggtgat aaagcaacaa gtccatacaa

      241 ctagttcaca ccatattcat gttctgcagc gcggaagagc cacgaaagag ctgaagaatt

      301 tgcgcaggga gtgcgacatt caggcccggc tgaagcatcc gcacgtcatc gagatgatcg

      361 agtccttcga gtcgaagacg gaccttttcg tggtcactga gttcgcgctg atggacctgc

      421 accgctacct gtcctacaat ggagccatgg gcgaggagcc ggcacgtcgg gtgaccgggc

      481 atctggtgtc cgctctgtac tacctgcatt caaaccgcat cctccaccgg gatctcaaac

      541 cgcaaaacgt gctgctcgac aagaacatgc acgcgaaact ctgcgacttt ggactggccc

      601 gcaacatgac cctgggtacc cacgtgctca cctcgatcaa gggaacgccc ctctacatgg

      661 ccccggagct gctggcggag cagccgtacg accatcatgc ggacatgtgg tcactgggct

      721 gcatagccta cgaaagcatg gccggtcagc cgcccttctg tgccagctcc atcctgcatc

      781 tggtgaagat gatcaagcac gaggacgtca agtggccgag cacgctgact agcgagtgcc

      841 gctccttcct acagggcctg cttgagaagg accccggtct gcgcatatcc tggacgcagc

      901 tgttgtgtca ccccttcgtt gagggacgca tctttatcgc agaaacgcag gcggaggcgg

      961 ccaaggaatc gcctttcaca aatcccgaag ccaaggttaa gtcgtcaaaa cagtccgatc

     1021 cggaggtagg cgatctggac gaggccctgg ccgctttgga ctttggcgag tcgcgacagg

     1081 aaaacttgac cacctcccgc gacagcataa acgccattgc tcccagcgat gttgagcatc

     1141 ttgagaccga tgtggaggac aatatgcaac gtgtggtcgt tcccttcgcg gacttgtcct

     1201 acagggatct gtctggtgtt cgggcaatgc cgatggtaca ccagccggtg atcaactcgc

     1261 acacttgctt cgtcagtggc aactccaata tgatcctcaa tcatatgaac gacaacttcg

     1321 actttcaggc ttccttgcgg ggcggaggcg tggccgctaa gccaatagtc gctccaaccg

     1381 tacgccagtc gcgcagcaag gatctagaga agcgtaagct tagtcagaat ctggataact

     1441 tctctgttcg cttgggtcac agcgtcgacc atgaggcgca acgcaaggcc acggagattg

     1501 ctacacagga aaagcataac caggaaaaca agcctcccgc tgaagcaatt tcctacgcaa

     1561 attctcagcc cccgcagcaa cagccacaac aacttaaaca ctcaatgcat tccaccaatg

     1621 aggaaaagct gagcagcgag taagtggcca ctgcgcctca tagaatttct tttactaact

     1681 ttcccctttc aataacagca acactccgcc gtgcctgctc ccggggtggg atagctgcga

     1741 tgaatcccaa agtccgccca tcgagaacga tgagtggcta gccttcttga acagatcggt

     1801 gcaggagctg cttgacggcg aactggactc attgaaacag cacaacctgg tgagcattat

     1861 tgtggcaccg ctgcgcaact ccaaggccat tccacgggta ctcaagagtg tggcccagtt

     1921 gctgtcgttg ccctttgtgc tggtggatcc tgttttgatt gttgacctcg agctcatccg

     1981 caacgtgtac gtggacgtaa aactggtgcc caatctcatg tacgcctgca agctgctcct

     2041 gtcgcacaaa caactctcgg actcggctgc ctccgcccca ctcaccacgg gttcgctcag

     2101 tcgaacgttg cgtagcattc cggagctaac tgtcgaggag ctggagacgg cttgcagtct

     2161 gtacgaactg gtctgccact tggtacacct gcagcagcag ttcctaacgc agttctgcga

     2221 tgcggttgcc attctggcag caagcgatct gttcctcaac ttcctcacgc acggtaagat

     2281 tacccttaga tggtatgagc tgactcctgt aaactgttag cccgttcccg ttctcccgta

     2341 gacttcaggc aatcggattc agacgccgcc tctgttcgcc tggctgggtg catgttggcc

     2401 ctgatgggct gtgtgctgcg cgagctgccc gaaaacgcgg agcttgtaga acggattgtc

     2461 tttaatccgc ggctaaactt cgtctcgctc ctgcagagcc gacaccacct gttgcggcaa

     2521 cgttcctgtc agctgctgcg cctgctggcc cgcttcagcc tgcgcggcgt gcagcgcata

     2581 tggaatggag agctgcgatt tgcgctgcaa caactctctg agcaccactc gtacccggca

     2641 ctccgtgggg aggccgccca gaccctcgac gagatcagtc acttcacttt tttcgtcacc

     2701 tagccggcac tttcttttat tggcctcagg cgtttttatc cgagcagatc ctgaatgttg

     2761 ccctggaagt agtcgagcag ttcgtcgatg tagttcccga agcggtcgaa gttgagcagg

     2821 tagtcctcgc tgcagtcctg ttcgtacatc tcgtttagct tggacacatc cttgtcggag

     2881 aggccgcgtc tctggcccag cgaggcgtac ggatcctgga agcaaaggac aggagtcaga

     2941 gagtgtagac gatgcaagct cccccaagtc attacaaaca tctcatcgct tcaactaaaa

     3001 ctgctaaggt gtagtcaacc attcagctaa agaattctca tttgatatag ttccaactgg

     3061 acaaggaagc aaaatgcttc gtctattcct agcatagttg cacgtcattg gaccatgtgt

     3121 taatatagga attcctaatc tgaatatgat caaatcacta tcactatcga atttaaatat

     3181 tttatgagcc acggtttttg gcattcctaa tggaatctaa gttaattgat aggtgttttt

     3241 gaatgcacat attcaagtgt ggtttgtgca aaatagattg atagcattat agtttgtata

     3301 tcgaaatata acatttaggt gtagtaattg ttaagataag cgaatttact gtatgtccat

     3361 acaatagtcc attaattcgc agtattacta ttgaatgtta aactgaactc ctttacagtg

     3421 taagcgattt aaaataatac tcaattacat gaataactgg taaccatttg ggttggc
Imagine you want to do more or less what was requested in question 1 but now you need the help of a computer.

(i) The first task is to find long ORFs. I would like to point you to a simple ORF finder tool at 

http://www.bioinformatics.org/sms2/orf_find.html
Paste in the sequence, leave start codon as the default “any codon” (that means we are looking for ORFs regardless of whether there are any in-frame ATG codons) and strand as “direct” (because, in this example, the mRNA is in the same sense as the one-strand DNA sequence that is written) and genetic code as “standard(1)”, change reading frames to “1,2 and 3” (so you see information about all three possible reading frames for the whole extent of the sequence) and set minimum number of codons to 100 (so we are only looking at reasonably long ORFs likely to encode parts of a protein). 

Run the program and summarize the candidate long ORFs you find (basically just checking that you run the program successfully and transcribe the results accurately).


[1]

(ii) As in Q1, some of the ORFs identified may be partly or entirely included on exons that are connected together in an mRNA.  In this question I am not asking you to look at the sequence in detail to find splice sites.  Instead, I am asking you to develop an overall perspective of which ORFs might be connected together and in roughly what regions.  You should draw the ORFs from the above answer as a line diagram roughly to scale.  Then indicate on the diagram

(a) which ORFs you expect to be connected together by splicing

(b) the range within which the relevant splice junctions to make those connections would most likely be found (you can indicate that one end is an approximation rather than well-defined if you think that is relevant)

and you should explain your decisions.

Remember that your choices are basically guided by the assumption that clustered long ORFs will not usually be present simply by chance.
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(iii) You may have had trouble deciding whether certain ORFs would likely be used near the end of the sequence.  Many proteins (most) in Drosophila have orthologs of pretty similar amino acid sequence (often in the range of 20-80% identity over selected stretches) in mammals.  If you had a complete database of mouse or human that included the whole genome sequence and the predicted structure of most mRNAs (mainly from sequencing cDNAs), and hence the ability to predict amino acid sequences of the encoded proteins, how would you use that information to help your choice of which ORFs might be used for the Drosophila gene in this question.  Be as precise as you can about what you would compare.
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Gene structure prediction programs can take genomic sequence and use a variety of characteristics (ORFs as above, but also codon usage bias, intron sequence biases, splice junction consensus sequences and more) to predict gene structure (including splice sites and open reading frames that include prediction of the initiation codon). Genscan is one such program. Go to

http://genes.mit.edu/GENSCAN.html
and paste in the genomic sequence, selecting “vertebrate” organism (leave suboptimal exo cutoff at 1.00 and select “predicted peptide and CDS” (= coding sequence)). This site is actually not designed for Drosophila but running the program as if this were mammalian sequence is OK.

The output is not very clearly summarized for a novice (or me). The first three lines are basically summarizing predicted coding sequence segments in a poorly annotated way.  You can confirm what you think it means by looking lower down at the predicted amino acid sequence and DNA sequence that is effectively translated (via mRNA) into that protein sequence. 

(iv) Where are the TWO introns predicted by this program (nucleotide numbers) and where is translation predicted to start (position or surrounding sequence)? 
Do not tell me anything else- just intron locations (not exons) and initiation codon.  Find those places on the DNA sequence and confirm for yourself that those positions have an ATG or suitable splice consensus sequences.
[1]

(v) Do the same Genscan again but this time before you run the program change nucleotide 213 from “c” to “t” (changing gggccagg to gggctagg).  
(a) How is the result now different?







[1]

(b) Why is the result different?  In other words, what is the significance of the C to T change and why did the program respond as it did?






[1]

Imagine that several cDNA clones have been isolated for the genomic region we are analyzing.  The sequence of one such cDNA is given below:-

CCACCTCGGAGTCAACCTGCTACGGTCATACCGCACGCACTTCAGTGGTA

ATCACATCCCAATCCGCAGCAAAACAAAGAATAACCATGAACCGCTACGC

GGTAAGCTCGATGGTGGGGCAAGGATCCTTCGGGTGCGTATACAAGGCGA

CACGCAAGGACGACAGCAAGGTGGTGGCCATCAAAGTGATCTCCAAGCGC

GGAAGAGCCACGAAAGAGCTGAAGAATTTGCGCAGGGAGTGCGACATTCA

GGCCCGGCTGAAGCATCCGCACGTCATCGAGATGATCGAGTCCTTCGAGT

CGAAGACGGACCTTTTCGTGGTCACTGAGTTCGCGCTGATGGACCTGCAC

CGCTACCTGTCCTACAATGGAGCCATGGGCGAGGAGCCGGCACGTCGGGT

GACCGGGCATCTGGTGTCCGCTCTGTACTACCTGCATTCAAACCGCATCC

TCCACCGGGATCTCAAACCGCAAAACGTGCTGCTCGACAAGAACATGCAC

GCGAAACTCTGCGACTTTGGACTGGCCCGCAACATGACCCTGGGTACCCA

CGTGCTCACCTCGATCAAGGGAACGCCCCTCTACATGGCCCCGGAGCTGC

TGGCGGAGCAGCCGTACGACCATCATGCGGACATGTGGTCACTGGGCTGC

ATAGCCTACGAAAGCATGGCCGGTCAGCCGCCCTTCTGTGCCAGCTCCAT

CCTGCATCTGGTGAAGATGATCAAGCACGAGGACGTCAAGTGGCCGAGCA

CGCTGACTAGCGAGTGCCGCTCCTTCCTACAGGGCCTGCTTGAGAAGGAC

CCCGGTCTGCGCATATCCTGGACGCAGCTGTTGTGTCACCCCTTCGTTGA

GGGACGCATCTTTATCGCAGAAACGCAGGCGGAGGCGGCCAAGGAATCGC

CTTTCACAAATCCCGAAGCCAAGGTTAAGTCGTCAAAACAGTCCGATCCG

GAGGTAGGCGATCTGGACGAGGCCCTGGCCGCTTTGGACTTTGGCGAGTC

GCGACAGGAAAACTTGACCACCTCCCGCGACAGCATAAACGCCATTGCTC

CCAGCGATGTTGAGCATCTTGAGACCGATGTGGAGGACAATATGCAACGT

GTGGTCGTTCCCTTCGCGGACTTGTCCTACAGGGATCTGTCTGGTGTTCG

GGCAATGCCGATGGTACACCAGCCGGTGATCAACTCGCACACTTGCTTCG

TCAGTGGCAACTCCAATATGATCCTCAATCATATGAACGACAACTTCGAC

TTTCAGGCTTCCTTGCGGGGCGGAGGCGTGGCCGCTAAGCCAATAGTCGC

TCCAACCGTACGCCAGTCGCGCAGCAAGGATCTAGAGAAGCGTAAGCTTA

GTCAGAATCTGGATAACTTCTCTGTTCGCTTGGGTCACAGCGTCGACCAT

GAGGCGCAACGCAAGGCCACGGAGATTGCTACACAGGAAAAGCATAACCA

GGAAAACAAGCCTCCCGCTGAAGCAATTTCCTACGCAAATTCTCAGCCCC

CGCAGCAACAGCCACAACAACTTAAACACTCAATGCATTCCACCAATGAG

GAAAAGCTGAGCAGCGACAACACTCCGCCGTGCCTGCTCCCGGGGTGGGA

TAGCTGCGATGAATCCCAAAGTCCGCCCATCGAGAACGATGAGTGGCTAG

CCTTCTTGAACAGATCGGTGCAGGAGCTGCTTGACGGCGAACTGGACTCA

TTGAAACAGCACAACCTGGTGAGCATTATTGTGGCACCGCTGCGCAACTC

CAAGGCCATTCCACGGGTACTCAAGAGTGTGGCCCAGTTGCTGTCGTTGC

CCTTTGTGCTGGTGGATCCTGTTTTGATTGTTGACCTCGAGCTCATCCGC

AACGTGTACGTGGACGTAAAACTGGTGCCCAATCTCATGTACGCCTGCAA

GCTGCTCCTGTCGCACAAACAACTCTCGGACTCGGCTGCCTCCGCCCCAC

TCACCACGGGTTCGCTCAGTCGAACGTTGCGTAGCATTCCGGAGCTAACT

GTCGAGGAGCTGGAGACGGCTTGCAGTCTGTACGAACTGGTCTGCCACTT

GGTACACCTGCAGCAGCAGTTCCTAACGCAGTTCTGCGATGCGGTTGCCA

TTCTGGCAGCAAGCGATCTGTTCCTCAACTTCCTCACGCACGACTTCAGG

CAATCGGATTCAGACGCCGCCTCTGTTCGCCTGGCTGGGTGCATGTTGGC

CCTGATGGGCTGTGTGCTGCGCGAGCTGCCCGAAAACGCGGAGCTTGTAG

AACGGATTGTCTTTAATCCGCGGCTAAACTTCGTCTCGCTCCTGCAGAGC

CGACACCACCTGTTGCGGCAACGTTCCTGTCAGCTGCTGCGCCTGCTGGC

CCGCTTCAGCCTGCGCGGCGTGCAGCGCATATGGAATGGAGAGCTGCGAT

TTGCGCTGCAACAACTCTCTGAGCACCACTCGTACCCGGCACTCCGTGGG

GAGGCCGCCCAGACCCTCGACGAGATCAGTCACTTCACTTTTTTCGTCAC

CTAGCCGGCACTTTCTTTTATTGGCCTCAGGCGTTTTTATCCGAGCAGAT

CCTGAATGTTGCCCTGGAAGTAGTCGAGCAGTTCGTCGATGTAGTTCCCG

AAGCGGTCGAAGTTGAGCAGGTAGTCCTCGCTGCAGTCCTGTTCGTACAT

CTCGTTTAGCTTGGACACATCCTTGTCGGAGAGGCCGCGTCTCTGGCCCA

GCGAGGCGTACGGATCCTGGAAGCAAAGGACAGGAGTCAGAGAGTGTAGA

CGATGCAAGCTCCCCCAAGTCATTACAAACATCTCATCGCTTCAACTAAA

ACTGCTAAGGTGTAGTCAACCATTCAGCTAAAGAATTCTCATTTGATATA

GTTCCAACTGGACAAGGAAGCAAAATGCTTCGTCTATTCCTAGCATAGTT

GCACGTCATTGGACCATGTGTTAATATAGGAATTCCTAATCTGAATATGA

TCAAATCACTATCACTATCGAATTTAAATATTTTATGAGCCACGGTTTTT

GGCATTCCTAATGGAATCTAAGTTAATTGATAGGTGTTTTTGAATGCACA

TATTCAAGTGTGGTTTGTGCAAAATAGATTGATAGCATTATAGTTTGTAT

ATCGAAATATAACATTTAGGTGTAGTAATTGTTAAGATAAGCGAATTTAC

TGTATGTCCATACAATAGTCCATTAATTCGCAGTATTACTATTGAATGTT

AAACTGAACTCCTTTACAGTGTAAGCGATTTAAAATAATACTCAATTACA

TGAATAACTGGTAACCATTTGGGTTGGC

Go to the NCBI BLAST site at

http://blast.ncbi.nlm.nih.gov/Blast.cgi
and near the bottom of the page under specialized Blast go to Align for two sequences.

Then paste in (a) the original genomic sequence (no C to T change) and (b) the above cDNA sequence

(vi) From the results write down where you deduce introns to lie in the genomic sequence.
[1]

(vii) Compare the answers from (iv) to (vi).  

(a) Did Genscan make a correct or incorrect prediction using the correct genomic sequence in (iv) based on the single cDNA sequence supplied here?  





[1]

(b) How might you look (experimentally or from data that might already have been collected) to see if this gene might undergo an alternative splicing pattern suggested by the exercises above?
[1]
3. 

(i) If (assuming you have the general resources of companies that can make various types of microarrays) you want to make a microarray for measuring the patterns of gene expression in different cell types of a particular organism you might consider two types of microarray- bearing either oligonucleotides or cDNAs.

(a) In broad outline how would you construct EACH type of array? Be sure to mention what resources you need to accomplish this.






[2]
(b) For only one of the above technologies it is generally considered essential to compare two different RNA populations (converted to cDNAs with different fluorescent tags) hybridizing to the very same microarray, whereas for the other it is more acceptable to compare the results of hybridization of various RNA samples (converted to cDNA) to the equivalent microarray library on physically distinct slides.  Explain the rationale for this difference.



[1]

(ii) “RNA-Seq” is the term given to a number of slightly different methods that convert RNAs into cDNAs and then determine the DNA sequence of those cDNAS (often just in part) using second generation sequencing technologies.  There are several choices as to how to convert RNA to cDNA, whether to fragment the RNAs or DNAs and when to do that, as well as which sequencing technology to use.  Imagine here that you are interested in mRNA sequences and that you start the process by converting mRNAs into double-stranded cDNAs by using an anchored oligodT primer followed by tailing the first cDNA strand and using a complementary, anchor primer for the second strand.  Here “anchor” simply means that you add a specific sequence of your choice to the 5’ end of the primer.

(a) Imagine you fragment the products into fairly large sizes (say roughly 500bp) and then add specific sequences to either end exactly as in the 454 method for genomic sequencing, and then use 454 sequencing to produce about a million reads (and use suitable software to process the results).

What do you think might be TWO important advantages these results would have over a microarray study using the same RNA samples for learning more about the structure and/or abundance of different RNAs expressed in the cells used for preparing the RNA sample.


[2]

(b) Imagine you are starting with only a single cell as the source of your RNA sample. This will not produce enough material for RNASeq unless you add some extra step(s) to the procedure above.  What step(s) could you suggest AND is there any drawback?



[1]
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