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PROTEO0I&6 III
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8:30-11am: BIOL4905 
PROTEO0I&6 I 

 8-10:20pm: Afternoon course

8:30-11am: BIOL4905
DNA 6HTXHQFH 

AQDO\VLV 

 8-10:20pm: Afternoon course

8:30-11am: BIOL4905 
NH[W *HQ� 6HTXHQFLQJ

 8-10:20pm: Afternoon course

8:30-11am: BIOL4905
AXWRPDWHG 

0LFURVFRS\ �A)0

8:30-11am: BIOL4905 
0LFURDUUD\ I 

 8-10:20pm: Afternoon course

8:30-11am: BIOL4905 
0LFURDUUD\ II

 8-10:20pm: Afternoon course

8:30-11am: BIOL4905 
NDQRVWULQJ 

 8-10:20pm: Afternoon course

8:30-11am: BIOL4905 
)ORZ &\WRPHWU\

 8-10:20pm: Afternoon course

Classes begin!
8:30-11am: BIOL4905 

INTROD8&TION
8-10:20pm: Afternoon course

0LGWHUP BUHDN



Capillary DNA Sequencers
(ABI/Life Technologies) Model 3500xl
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Lecture 3
Yeast vs. Bacteria
RNA Preparation

100,000,000



Lecture 3
Yeast vs. Bacteria
RNA Preparation

100,000,000



DNA Genetic  Analysis / Sequencing
(ABI/ Life technologies) Model 3500xl
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There are three basic fates of DNA as it enters the 
bacterial cell. 

1) It is degraded rapidly due to host defense 
mechanisms. 

2) It is integrated into the host chromosome by 
recombination (homologous or non-homologous). 

3)  The DNA is able to circularize and replicate independently (autonomously) from the host 
chromosome (i.e. it contains an origin of replication that is recognized by host replicating enzymes).
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Plasmids / R-factors: Extrachromosomal, self replicating or autogenous replicating, covalently 
closed, circular pieces of dsDNA. They can, sometimes be integrated into the host chromosome, 
and if so they are often called and episome. 

Plasmids of 3,000 - 5,000 bp, often have a high copy number (15 - 100 copies per cell). 
Plasmids of 4,000 - 300,000 bp (300 kbp), are as common in nature, but less highly copied per 
cell(one or two per cell) and (due to these factors) are less easily manipulatable. 

Conjugative plasmids invariably contain tra and mob genes, which are necessary to promote 
cell to cell interaction and and also to promote movement of the DNA through the "conjugative 
bridge".
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Plasmids are not named and grouped by size, however, or even by DNA homology, but 
by.......their “incompatibility”.  or  INABILITY TO CO-EXIST Plasmids are not named and grouped by size, however, or even by DNA homology, but 

by.......their “ incompatibility ”  or  INABILITY TO CO-EXIST 

eg. IncP plasmids have a broad-host range and include the IncQ or IncP4 group of plasmids.
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                                                                            occurs in any number of ways, but 
normally affects either the initiation of replication or the control of the attachment of 
plasmids to the bacterial membrane (which, for some, or the transfer and/or mobilization of 
plasmids through the pilus during congugation. In effect, potentially any shared 
characteristic that is required for efficient segregation of low copy number plasmids into the 
two daughter cells.  Thus, at its core, incompatibility can be anything that provides an 
element of “competition” -gives rise to selection of one “incompatible” plasmid over another 
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Restriction Endonucleases: Restriction endonuclease provide -in part- a determination of “self” 
for the prokaryotic cell.
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Restriction Endonucleases: Restriction endonuclease provide -in part- a determination of “self” 
for the prokaryotic cell.

Type I restriction modification enzymes (first identified by Werner Arber and Dussoix in the1960's using 
lamda phage infection of E. coli) initially defined two different strains of E. coli -E. coliB and E. coli K12 
(two E. coli strains that encode for slight, but specific variants of their HSD system (Host Specificity 
Determinant) -encoded by the hsdR, hsdMand hsdS genes).  

These enymes are expressed together and generally require interactions with cofactors, such as S-
Adenosyl methionine (AdoMet), hydrolyzed adenosine triphosphate (ATP), and magnesium (Mg2+) 
ions.

eg. EcoB recognizes  TGA (N8) TGCT, EcoK12 recognizes  AAC(N6)GTGC 

5' TGANNNNNNNNTGCT3' 
3' ACTNNNNNNNNACGA5'

TYPE I 

https://www.neb.com/tools-and-resources/video-library?device=modal&videoid=%7B65d67900-1585-4626-97b6-0382646e2f8c%7D
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Restriction Endonucleases: Restriction endonuclease provide an additional tool to facilitate the 
creation of physical maps of DNA
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Adenosyl methionine (AdoMet), hydrolyzed adenosine triphosphate (ATP), and magnesium (Mg2+) 
ions.
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5' TGANNNNNNNNTGCT3' 
3' ACTNNNNNNNNACGA5'
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TYPE II

Restriction Endonucleases: Restriction endonuclease provide -in part- a determination of “self” for 
the prokaryotic cell. In addition they provide an additional tool to facilitate the creation of physical 
maps of DNA
Type II restriction enzymes (most commonly used in Biotechnology) are only able to restrict DNA 
any methylase activity (if any) is present on a separate protein.  

Type II enzymes are usually dimeric proteins, and have a variety of digest patterns. 

Restriction characteristics. Blunt- , 5' and 3' "sticky- ends". DpnI (meth) or DpnII

Eco RI   recognizes 

“GAATTC” palindrome

https://www.neb.com/tools-and-resources/video-library?device=modal&videoid=%7B65d67900-1585-4626-97b6-0382646e2f8c%7D
https://www.neb.com/tools-and-resources/video-library?device=modal&videoid=%7B71eace7c-671d-4ce2-979d-31737e6c3c26%7D&rand=0.19667697906294446
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TYPE III

Restriction Endonucleases: Restriction endonuclease provide an additional tool to facilitate the 
creation of physical maps of DNA

Type III restriction enzymes are similar to Type I enzymes, they also have an ATPase requirement 
and differ mainly in that their M and S subunits are combined into one ~75kDa subunit, with the 
additional R subunit being ~108kDa. Again these enzymes are BI-functional enzymes, normally as 
heterodimers, which can methylate and/or restrict simultaneously, although the methylase 
subunits can often work on its own. Methylation only occurs on one strand. 

Usually the site of restriction is removed from the recognition site. with the enzyme cutting often 
cuttingh some 24-28 bases down from recognition site, eg. EcoP1 and EcoP15, and Hinf in  

Haemophilus influenzae. 
  

5' AGACC - 23-NNN-|- N 3'  
3' TGTGG - 23-|-NNNNN 5' 

https://www.neb.com/tools-and-resources/video-library?device=modal&videoid=%7B65d67900-1585-4626-97b6-0382646e2f8c%7D
https://www.neb.com/tools-and-resources/video-library?device=modal&videoid=%7Bdb0a3256-7ed4-4655-82ee-f2aa53fa803a%7D&rand=0.5890286840098836
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Restriction Endonucleases: Restriction endonuclease provide -in part- a determination of “self” for 
the prokaryotic cell. In addition they provide an additional tool to facilitate the creation of physical 
maps of DNA
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In using these Restriction enzymes to clone fragments of DNA into cloning vectors there are 
number of variables that need to be considered. 

 
Size of restriction recognition site -will affect frequency of site within any given DNA 
sequence. 

G/C content of restriction site vs. G/C content of DNA to be restricted. 
 
Time 

Compatability of ends 

Ability to KNOW that you have stably cloned a fragment of DNA into a plasmid and that it is 
maintained within a cell.

42
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Desirable attributes of "ideal" cloning vectors: 

Use of E.coli as the preferred host for genetic manipulations has definitely biased the choice of vectors and 
choice of gene transfer. 

Ideal cloning vectors do not exist in nature and, while most of the ones used are derived from bacteria in the 
wild, they have themselves been genetically engineered to accommodate man's purpose. 

Replicates autonomously in bacterial host of choice, usually E. coli, and is not too large 
 
Encodes for multiple drug resistances. 
 
Encodes for various and numerous "single" restriction sites 
 
Has a relatively high copy number. 

pBR322 used to foot the bill. 
Maintained at ~40-50 copies/cell 

Enodes for 2 distinct drug resistances 
Has a number of single sites. 

By convention EcoR I site defines "0"
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lacZ is 3,075 bp
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???

lacZ is 3,075 bp
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X
Inactive 
ß-Galactosidase
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lacZ’
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lacZ’



57

X
Inactive 
ß-Galactosidase
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X
Inactive 
ß-Galactosidase
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X
Inactive 
ß-Galactosidase
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X
through alpha - complementation





DNA Sequencing Core Facility 
Ping L Jiang (pjiang@gsu.edu) /4044135370

Current instrument—ABI 3730 DNA, Analyzer, 48 capillary 
array. 
reading length—750 bp.

Instruments & applications

Data sent  either as a .Seq file (chromatogram) or a .txt file (Text File) 
• Chromatogram = trace file 
 -when doing sequencing assembly, use trace files! 
 -when doing mutation studies, use trace files! 
• Text file has everything including  the “bad resolution” area 
  -usually reliable sequence is 600-750 nucleotides, sometimes more. 
 -there might be mistakes in text file, especially places of 

heterozygotes 
Software to view chromatogram: 
 Chromas (http://www.technelysium.com.au/chromas.html) 
 BioEdit (http://www.mbio.ncsu.edu/BioEdit/bioedit.html) 

How to read your sequence

High GT Possible secondary structure

Insertion, deletion or multiple colonies Heterozygotes / multiple colonies

Step1. Sequencing reaction: 
– DNA template + BigDye v3.1 
(dNTPs, labeled ddNTPs, DNA 
polymerase) + Sequencing primer (+ 
DMSO for high GC and repeats) + 
Sequencing buffer and DD Water 

Step 2. Cyclic sequencing 
– PCR cycles 
– Primer Tm optimization annealing 
60oC for BigDye v3.1. 

Step 3. Purification of the reaction to 
get rid of extra dye and salts. 
– Biomek NX  CleanSEQ magnetic 
bead. 
– Ethanol Precipitation

Step 4. Sequencing run 
– Capillary electrophoresis 
– 96 samples in one run  

Step 5. After run 
– Checking the files with sequencing 
analysis program. 
– Sending the results.

What happens to Your DNA

Step 1 Step 2 Step 3

Step 4

Principle of DNA sequencing 

•Sanger sequencing (dideoxy/enzymatic method) 

•Cyclic sequencing, PCR steps, one primer 

•Dideoxynucleotides stop the new strand 

(terminator) 

•Fluorescent labeling or ddNTPs 

•Fragments separated by gel or capillary 

•Electrophoresis

Text file

Chrmatogram

Ideal Results
Results that are not so great

Bad resolution in the capillary

Troubleshooting 1: Template problems

Too much template 

Too many repeats

Too little template 

Poly-T

No template

• Contamination problems 
• salt, detergent, ethanol, phenol, 

chloroform, PCR primer Proteins

Primer dimer No binding site

Troubleshooting 2: Primer problems

residual ddNTPs after sequencing 
reaction cleanup

T-blob

G-blob

Troubleshooting 3:  
Cleaning problems

When you identify problems in your results, please discuss possible solutions with us.

Troubleshooting 4: 
Sequencer problems

ABI 3100 DNA, Analyzer,  
16 capillary array. 

Biomek NX 
dye and salt removal

•Plasmid DNA 
•PCR amplicons 
•BAC/PAC/Cosmid DNA  
•Gene walking

Applications

http://www.technelysium.com.au/chromas.html
http://www.mbio.ncsu.edu/BioEdit/bioedit.html
mailto:pjiang@gsu.edu
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https://www.youtube.com/watch?v=bEFLBf5WEtchttps://www.youtube.com/watch?v=bEFLBf5WEtc

https://www.youtube.com/watch?v=bEFLBf5WEtc
https://www.youtube.com/watch?v=bEFLBf5WEtc


DNA Genetic  Analysis / Sequencing
(ABI/ Life technologies) Model 3500xl





70

X



71



72



73



74



75

Automated Sanger Sequencing using the 3500xl Genetic Analyzer
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