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About this book 
 
 
 
 
 
 
Re-engineering my thesis in 
mammalian genome engineering 
through impulsive erasure.  
 
Re-rendering and rescuing technical 
text and figures from their scientific 
context.   
 
 
 
 
 
Alexa Nicolas  
March 2014  
@____Alexa___ 
 



 



 

 

Engineering Body 
in Seven Parts 
 



 

 

 
 
 
 
 



1. Abstraction 
 
 
 
 
 
  



 
 
 
 
 
 
assembly time  
emerged 
 
direct machinery  
to induce damage at loci  
 
employ talons  
Palindromic Repeats.  
 
two systems  
generate desired pathways  
and complexes  
 
technology hosts 
target the previously identified virus  
transfect into cells,  
 
embryonic kidney line.  
vectors,  
 
virus carrying  
determined infection.  
 
most efficient method  
moving forward. 



 

 

2. Intrusion  
  



 
 
 
 
 
 
 
 
genome derived innate  
survival techniques  
engineered from bacterial  
proteins naturally  
 
This genus,  
known for often causing disease   
alters cells,  
aids  
colonization.  
 
 
  



 
 
 
 
 
 
 
 
nuclease function fusion  
binding domain  
specifically  
 
in its Repeat,  
highly modular 
 
represent the code,  
 
its has been elucidated,  
tales can be readily engineered  
virtually 
A cartoon is shown in Figure 1.  



Figure 1 
 
 

 
cycling stages 
stitching 
plasmids 
together 
 
ligating 
monomers  
through specific 
serialized 
digestions 
generating 
hexamers 
 
insertions into 
appropriate 
backbone 
plasmids 
 
yields 
transcription 

fusion product 
dimerization 
to nick 
DNA  
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available for laboratory use  
in 2013 
harness an inherent immune  
system  
employed to degrade foreign  
contains  
repeated  
segments  

separated by short spaces  
As elaborated in Figure 2 

these spacers in foreign material  
phages.  
Transcribed and trimmed  
generate  
The system  
bind and guide to direct  
the complex,  

cleavage machinery, too  
complementary sequences.  
Essentially serve 
create double stranded breaks,  
though error-prone 
can disrupt  
normal function. 
 
 
 



Figure 2 
 
      
 

Depicting endogeous  
and engineered systems  
representing prokaryotes 
showing loci with variable 
repeats and spaces 
sequences for transcription 
subsequent processing 
into mature complexes 
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illustrating newly developed 
systems of engineering 
a promoter 
a nuclear localization signal 
induced mutations  
through cleavage 
 
 
 
  

d 
à================|=||=== 

+ 
======è==|==|====|TTTTTT 

| 
v 

    n 
 ccccccc|û|c           ||__’ 
         c              |    cc       | 
       c ======__ ç-------- 
    ccc              u      c       

___          c    u     c    ________’ 
||||||||_c¯¯¯¯¯¯¯¯¯¯¯¯    c ||||||| 
||||||||c|||||||||||c|||||||| ,  
¯¯¯¯        cc                ccc     ¯¯¯¯¯¯¯¯¯¯¯ 

ccccccccc 
 [________] 



 
 
 
 
 
 
 
Currently the Lab factors  
and To this day  
there is no cure  
or effective therapy 
treat infected individuals 
 
Prevention categorizes   
potential bioterrorism threat.   
and it has been shown that  
the sole  
surface  
budding  
has been shown  
to permit fusion  
 
  



 
 
 
 
 
 
 
Recently, a screen 
performed  
identified infection  
 
a transporter, implicated  
fusion and fission,   
 
this year in Chinese hamster ovary  
naturally resistant  
“naturally occurring mutants”  
 
act as a receptor  
for Figure 3  
confer resistance to infection.  
 
This robust  
gene evaluation  
strategies 
 
 



Figure 3 
 
 
 
 
 
 
 
 

Modeling virus  
adherence to plasma 
permitting binding 

to trigger 
membrane  
fusion and 
liberate  
virus into 
cellular 
space   
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restrict viral entry, perform   
mutagenize a vector.  
 
integrate into active tools  
integrate into regions  
 
the majority of the population will be null  
which allows the screen   
 
pLentiRet lentiviral  
accomplish a “gene-trap”  
integration  
identification  
of mutants  
through sequencing  
incorporation into genes.  
 
That is, the vector,  
interrupt normal functioning  
act as a tag to pick out mutants,  
deep sequencing.  
 
library of mutants 
only one copy and, consequently,  
maintain one copy, 
rather than two  
 
knockout  
that function. 
 



 
 
 
 
 
 
 
 
the creation of this  
mutagenized population,  
infected with virus,  
 
biosafety level 4,  
mimics entry  
coating the vesicular virus  
 
as if it is the true  
pathogen   
 
Cherry replaces G  
a fluorescent microscope  
quantified by  
Cherry 
  



 
 
 
 
 
 
 
 
I attempt to establish  
factors  
 
necessary  
for the screens 
 
characterize their function  
to create a knockout.  
 
  



 
 
 
 
 
 
 
aim to target  
the locus,  
cells,  
 
a human embryonic kidney line.  
 
Sequenced and compared   
evaluated  
infected   
in the guise of survival.  
 
Probed for presence  
  
My work   
diagram 
 
represented in Figure 4   
represents directions.  

 



Figure 4 
 
 

which remains 
to 
be 

performed 
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3. Methodically  
  



Designation 
 
The Golden system  
used to create  
and construct  
and, unless specified otherwise,  
 
was to target a spacer  
between the left and right  
assembled  
with the final backbone 
 
“NN”  
 
coincidentally,  
for both the left and right   
 
recognize a  
close enough  
fitting  
 
repeats into the backbone  
to be combining three  
 
derived from cycling  
reactions are Golden. 
 
Steps needed   
prevent purifications  
buffer and reacts  
  



 
 
 
 
 
 
 

construction began  
ordered from ADDGENE  
arranged based upon  
 
NI for A,  
NG  
for T 
HD for C, 
NN for G (or A).    
 
chart guides the selection  
column adaptors  
for the hierarchal assembly  
in Figure 5.  
 
“In,”  
“Ex,”  
RVD NI with In-F5 and In-R5  
Ex-F2 and In-R1  
encoding  
final targeted  
sequence.   



Figure 5 
 

 
 

 
Hierarchical ligation 
bringing together 
an 18-mer 
and stitching into the backbone 
with its Fok domain 
for nucleating activity 
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with their attached ligation adaptors  
 
purified product  
for the remaining, internal,  
 
different  
due to the differences  
equivalent external   
pairs,  
 
analyzed a 2% agarose   
 
The ladder low ladder  
protocol.  
 
image quantification  
software  
as shown in Figure 8, shows  
the NN RVD   



Figure 8  
 
 
 
 
 
 
a relatively blurred ladder 
even after ample time 
for separation 

 
 
 
bands shown positioning 
looking slightly bigger 
than internal reaction products 
in line with expected results 
quantification predicted  
the visualized concentrations 
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After amplification optimize 
and change reaction  
 
Both the left and right arms  
divided into three  
for restriction  
combined with the necessary reagents  
 
placed alternatively  
incubated  
for five minutes each,  
fifteen times 
 
optimal temperatures:  
BsmBI performs  
for most efficient functioning 
 
note, destroys  
sites.   
  



 
 
 
 
 
 
a diagnostic check  
represented by size of approximately  

 size of six  
permit only to circularize.  
degrade all non- 
circularized.  
 
exonuclease employed to  
corresponding  
temperature  
 
raised to inactive 
preventing further functioning  
in reactions.  
 
  



 
 
 
 
 
 
 
reaction to degrade noncircular  
amplification of the calls  
 
for Herculase II Fusion  
 
because there seemed  
to be no  
exceptional differences  
 
altered as  
low yields  
remedy the low yields   
specified in the  
et al. protocol. 
  



 
 
product was purified and quantified 
Rather than purification kit  
 
Extraction Kit was used  
excise  
some base  
appear as unclear background. 
 
the column  
left to dry  
 
ensure evaporation of ethanol 
evaporation  
 
rest at room temperature  
with the normal spin step  
 
the column  
capture for several  
spinning products  
 
The ladder   
to Figure 9  
using  
the protocol.  
 



Figure 9 
 
 
 
 
 
 
 
the second right and third right and third left 
show that all below bases 
align with expectations 

the first three lanes 
the first elution 
the second set of 
three lanes 
the second elution 
quantification 
concentrations 
besides the third 

right are above  
normalization 
the modified reaction 
proves generation  
of good yield  

— 
— _ _ _ _ _ _ 
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The assembled backbones  
complete the final control  
then transformed  
cells,   
  
containing transformation of  
the left and right  
 
both amplified the desired  
E. coli cells, 
circularized with resistance.  
 
Figure 1c, proved toxic  
 
removed this gene  
and replaced the gene. 
 
E. coli cells with true complete repeats  
should survive.  
 
Alone  
showed few colonies,  
despite  
conferred resistance.   



Verification 
 
 
 
 
 
 
verified by PCR and sequencing  
Pennsylvania DNA Sequencing Facility  
performed  
both right and left  
 
colonies were struck, numbered and  
suspended   
Figure 10 shows the subsequent  
aligning with expected size  
 
overnight with shaking  
eighteen hours later,  
extracted from cells  
 
a Nanodrop  
prepared  
 
 



Figure 10 
 
 
 
 
 
 

 
 
verify the correct  
size  
the gel  
shows products  
slightly above 
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TALE-seq-F1, TALE-seq-F2  
and TALE-Seq-R1. TALE-seq-F1 TALE 
repeat segment  
and TALE-Seq-R1 TALE-repeat segment.  
TALE-seq-F2,  
 
only in the forward direction  
into the sequencing.   
 
A contig can be generated  
in a program such as Genius.  
the consensus created from the alignment  
of the three reference 
website generators 
are specific to each  
the left and right.  
 
Named the “backbone”  
 
provide structural information  
for orientation 
in its “Target Repeat” segment. 
 
The same information, simply  
 
Pictures the interface of  
the constructed sequences  
shown in Figure 11.  
 



Figure 11 
 
 
 
 
 
 
 

 
illustrate the alignment 
analyze using Genius  
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Construction 
 
 
 
 
 
 
 
The CRISPR, 
selected from a database  
of almost 200,000  
“potential gRNAs.”   
 
the protospacer  
adjacent motif (PAM).  
 
This sequence,  
NGG, is targeted DNA,  
 
here the first exon of NPC1,  
but is not synthetic  
guide.  
 
  



 
 
 
 
 
The remainder identical  
between targeted and intended  
incorporated fragment  
 
include 
a promoter, target sequence;  
the scaffold and termination signal.  
 
This paragraph of DNA 
shown in Figure 6 
formation,  
interaction with initiation  
presumably recommends ordering  
 
a popular primer generation resource.  
Synthesized outside and trivialized,  
and slightly more expensive.  
 
Protocol notes cloned  
into any  
empty Vector.    
 



Figure 6 
 
 
 
 
 

  
 
The block encodes  
factors required  
for what is left 
for transcription 

NNNNNNNNNNN 
NNNNNNNNNNN 
NNNNNNNNNNN 
NNNNNNNNNNN 
NNNNNNNNNNN   à XXXXXXX xxxxxxxx 
NNNNN   xxxxxxxxxxxxxxxxxx 
 |                   
 V 
Xxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxxxxx 



293T Transfection 
 
2000 Opti-MEM Reduced Serum  
Medium supplemented  
293T cells   
CRISPR and TALEN constructs  
4uL Lipofectamine  
96uL Opti-MEM  
five minutes.  
Opti-MEM media.  
Lipofectamine solution  
DNA dilution  
room temperature  
twenty minutes.  
200uL appropriate solution,  
The plate 37˚C 
Figure 7  
cells transformed with the left and right  
Six transfections  
cas9 protein  
gRNA  
gDNA.  
a ramp  
DNA  
plasmid   
GFP plasmid transfection  
Fluorescent Protein,  
CRISPR system and  
two for the TALENs.  
no TOPO vector  
two TALEN negative controls  
no FokI dimerization  
no expected knockouts generated.  



Figure 7 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
Timeline 
and 
overview 
for 

transfection 
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Cherry Infection 
 
 
 
 
The recombinant  
Infection was performed  
four days  
of corresponding  
passages.  
 
the mixed media  
distributed  
in equal volumes  
 
About 20 million units,  
a multiplicity of infection,  
infection.  
The infection proceeded  
for 36 hours  
 
Afterwards, the media  
was replaced.  
 



 

 

4. Resulting 
  



 
 
 
 
Figures 8 and 9,  
the two quantitative  
steps in construction  
representative of the first gels  
 
similarly specifying amplification.  
This first series of amplifications 
repeats 
a different thermocyler.  
 
The products allowed continuance  
Although it is unclear why  
 
the reaction failed the first time. 
A faint band of  
perhaps  
human error  
 
performing numerous  
simultaneous reactions  
to blame the expected product 
the blurred appearance  
replaced all future steps.    
  



 
 
 
 
As for Figure 9,   
shown in this highly  
approximated attempt  
needed to attain this Golden  
re-performed  
increased yield.  
The most drastic difference  
from scaling up  
as suggested. 
  



verification proved  
relatively disappointing.  
After the transformed colonies,  
matched pairs.  
Circled in  
in Figure 10.  
several had large deletions  
and mismatches  
 
If the wobble,  
on the other hand,  
disabled the data,  
deletions surround the results  
Figure 11 reveals two blocks  
and occurs 3,981  
and starts 4,209.  
Regardless of the curve,  
from either the top or bottom  
of the curve.  
 
sometime between reactions  
to grow overnight  
to enter log phase,  
that compels division,  
prompted large segments  
to be deleted.  
 
This rearrangement  
highly repetitive nature  
logically suggests  
a possible complication. 
 
  



 
 
 
 
 
 
 
 
R2 demarcations of mismatch  
symbolize a human error  
of using  
 
the wrong convention 
altered preferentially.  
 
Align with one of the references 
using the older convention  
 
NN  
 
  



 
 
A closer look sequences 
the consensus  
of the signal,  
 
the mismatch.  
eight G in a row 
instead of a C 
and, three bases later,  
 
shows  
infection.  
Ebola virus  
these deviations  
create a nonfunctional pair.  
 
NAPCore Facility  
despite best guesses  
due to limited time,  
Many did not allow  
for the assembly into   
 
Going forward, more right need to be 
sequenced  
transfected  
revealed by  
sufficiently encoded null. 
  



 
 
 
 
 
After the cells were infected  
to look for resistance,  
the null phenotype 
survived.  
 
the virus completely killed  
the negative controls of  
and no Block encoding  
knockouts.  
 
large populations of infection  
by Cherry  
strongly occurred  
treated  
before and after Cherry.  
 
the ease of production  
desired  
going forward.  
 
 



 

 

5. Concluding  
Future Directions 
  



 
 
yet to be performed  
the surviving DNA,  
a western execution.  
 
null cells are resistant  
what is expected for null cells,  
 
the expectation is for the lysate  
harvested from transfection  
needs to be harvested again.  
 
a heteroduplex deletion or insertion  
anticipates enriched knockout.  
Provide a quantitative number  
this would be useful for comparing   
work to efficiency.  
 
Heteroduplex my experiment  
we performed a constant ramp  
address whether we see the  
constructed controls.  
 
 
 
 
 
 
 
 
 
 



Essentially, being optimized  
use sites not equidistance to the target  
 
design the locus,  
with flanking CRISPR. 
 
first  
be amplified  
cells that have not undergone  
 
to anneal  
to genomic-induced  
portions of the case,  
 
create a double stranded break  
repairs, there will be mismatch.  
 
allow the DNA  
to pucker.  
this puckered DNA  
is vulnerable.  
 
Cutting this DNA  
allows for a calculation  
of the greater the percentage  
successfully targeted.  
  



 
 
 
 
 
 
 
the preliminary data 
despite their recent development  
 
Simply in construction  
time alone,  
outperform  
the usable system  
 
the protocol  
refined and optimized  
and handling  
did not encounter challenges.  
  



 
 
 
 
 
 
 
Following the success  
now apply this technology  
identify  
the aforementioned screens.  
 
(haploid) cells experiment achieving 
the edited system  
to a single gene copy  
attaining desired mutants to study.  
  



 
 
 
 
 
 
As inexpensive  
and a quick assembly time,  
the speed of characterizing  
viral entry  
be amplified.  
The power may generally increase  
the rate.    
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