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. CryoTEM images of at three different pH’s: 2 (top), natural (middle) and 12

(bottom).
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To compare the obtained results, the superposition of the DEA and the EMSA

results were represented. These two techniques give us different information about the

formed complexes, but the behaviour of these surfactants with DNA can be compared.

Superposed graphics are shown in Figure 148. Blue line represents the Zhp-3 and purple line

show the CMC of the surfactant.

. Superposed results of DEA and EMSA experiments. Blue line represents the

Z 3 and purple line show the CMC of the surfactant.
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Results of both techniques are in very good agreement with each other and they

verify that all the obtained results are reproducible and correct.

As it is shown, some information about the mechanism of the formation of the

complexes can be find out. Difference between the 12-carbon and 16-carbon chain length

can be observed. On the one hand, in both and , the concentration of the critical

intensity (from DEA) corresponds to the starting point of the decrease of the free DNA

concentration (from EMSA), while in and , the concentration of the critical

intensity (from DEA) corresponds to the final point of the decrease of the free DNA

concentration (from EMSA). It clearly means that the mechanism of the complex formation

is different depending on the chain length and it seems to be independent on the

stereochemistry.

Once the concentration of surfactant is above the CAC, surfactant aggregates start

to form a complex with free DNA. In the case of and , the binding avoids GelStar®

to bind DNA, reducing the intensity in DEA but they do not decrease the negative charges

of the DNA. Once the CCI is reached, concentration of free DNA starts to decrease. After

the Zhp-2 (in DEA), they show a broad peak where the intensity is increased and then it is

decreased again. Comparing the results of DEA and EMSA, it is observed that the maximum

of this broad peak corresponds to the Zhp-3 (blue line). After this point, the formation of

the positively charged complex or the precipitation starts.

On the other hand, and not only avoid GelStar® to bind DNA but also

reduce the negative charges of the DNA until the Zhp-2 is reached. Then, the non-charged

complex is obtained (Zhp-3, blue line) and the formation of the positively charged complex

or the precipitation starts.

In all cases, CMC is above the concentration at which the positively charged

complex starts to be formed. The formation of micelles (or other surfactant aggregates) in

solution favours that these new aggregates bind DNA forming the cationic complex.
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NruI:

. Resulting images from the electrophoresis of the NruI DNAse Foot Printing

Assays. Concentrations are shown in μM of surfactant/ppm of DNA.
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Standard DNAse:

. Resulting images from the electrophoresis of the DNAse Foot Printing Assays.

Concentrations are shown in μM of surfactant/ppm of DNA.
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. Images of the cells and images of the fluorescence microscope of the

transfection studies of compounds DTAB, and .
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. Images of the cells and mages of the fluorescence microscope of the

transfection studies of compounds CTAB, and .
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Calculs is a program created using Bash code using the terminal to control the

status of the computational calculations and to show which calculations are finished.

Additionally, it shows all the useful information of each calculation.

Example of the output of the program:

Picard:/users/bernat>calculs

*******************************************************************************************************************************************

Hola bernat! Avui es dia 10/03/16, son les 09:48:47 i aquests son els teus calculs:

*******************************************************************************************************************************************

BORG2: max 12 jobs, 96 procs

Job ID Username Queue Jobname NDS Nodes S Time    Main Borg Starting time
------ -------- ----- ------- ------ ------- - ---- --------- -------------
156059.kirk.uab bernat borg2   trans16h-monomer-optbp.gjf 1 12 R 07:13   borg2-21 Mar 10 02:35:06
156074.kirk.uab bernat borg2   trans16-monomer-spbg.xyz 1 12 R 00:47   borg2-29 Mar 10 09:00:31

# Total borg2: 2 (2 + 0)
# Estas fent servir 24 procs

********************************************************************************************************************************************

ACABATS:
trans16-monomer-optbp.xyz (borg1)

********************************************************************************************************************************************

COMENTARIS:

******************************************* πππππππππππππππππππππππππππ *******************************************

Code of the program:

#!/bin/bash

# AQUEST ES EL FITXER FINAL DEL PROGRAMA.
# SI VOLS UTILITZAR-LO, PRIMER HAS DE CREAR UNA CARPETA QUE ES DIGUI estatcalculs DINS DE LA TEVA CARPETA bin.
# CANVIA EL TEU NOM D’USUARI. ALLA ON POSA bernat, POSA-HI EL TEU NOM. POTS SUBSTITUIR EL NOM DE TOT EL FITXER.
# ASSEGURA’T QUE LES CUES ON TU CORRES ESTAN ACTIVADES --> NO HAN DE TENIR EL SIMBOL # AL DAVANT.
# JA POTS EXECUTAR EL PROGRAMA. LA PRIMERA VEGADA QUE L’EXECUTIS ET SORTIRA ALGUN ERROR PERQUE S’HAN
D’AUTOGENERAR UNS FITXERS.
# A PARTIR D’ARA JA NOMES CAL QUE FACIS SERVIR EL PROGRAMA. SI EL TENS DINS DE LA CARPETA bin, NOMES ESCRIVINT
calculs PODRAS EXECUTAR-LO.
# PER ELIMINAR ELS CALCULS ACABATS, HAS D’ANAR A LA CARPETA estatcalculs I OBRIR EL FITXER acabatsnomdelacua (p.ex.
acabatsborg1).
# ELIMINA EL NOM DEL CALCUL QUE HAGI ACABAT I SURT DEL FITXER FENT :wq, DEIXANT EL FITXER EN BLANC.
# POTS EDITAR EL .bashrc PER TAL DE POSAR UN ALIAS PER OBRIR AQUESTS FITXERS. PER EXEMPLE, endb1 POT SERVIR PER
VEURE ELS FITXERS QUE HAN ACABAT A BORG1.
# ENDAVANT I GAUDIR DEL PROGRAMA!
# NO CAL DIR QUE QUALSEVOL ERROR QUE TROBIS O QUALSEVOL MILLORA, ESTAREM ENCANTATS DE QUE ENS HO DIGUIS.
#Darrera actualitzacio: 06/02/2014 16:36

clear

tinccalculs=$(qstat -u bernat | grep bernat -c)

if [ "$tinccalculs" == 0 ] ; then
echo ""
echo -e "\e[0;31m  ******************************************************************************************************************* \e[0m"
echo ""
echo ""
echo "NO TENS CAP CALCUL CORRENT!"
echo ""
echo ""
echo -e " \e[0;36mACABATS:\e[0m"
grep . /users/bernat/bin/estatcalculs/acabats_borg1 | awk ’{print "  "$0" (borg1)"}’
grep . /users/bernat/bin/estatcalculs/acabats_borg2 | awk ’{print "  "$0" (borg2)"}’
grep . /users/bernat/bin/estatcalculs/acabats_borg3 | awk ’{print "  "$0" (borg3)"}’
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echo ""
echo -e "\e[0;31m  ******************************************************************************************************************* \e[0m"
echo ""
exit

fi

touch /users/bernat/bin/estatcalculs/noms_antic1
touch /users/bernat/bin/estatcalculs/noms_antic2
touch /users/bernat/bin/estatcalculs/noms_antic3
touch /users/bernat/bin/estatcalculs/date_antic
touch /users/bernat/bin/estatcalculs/num_antic

username=$(whoami)
hora=$(date | awk ’{print $4}’)
dia=$(date +"%d/%m/%y")
echo ""
echo -e "\e[0;31m  ******************************************************************************************************************* \e[0m"
echo ""
echo -e "\e[0;36m  Hola ${username}! Avui es dia $dia, son les $hora i aquests son els teus calculs: \e[0m"
echo ""

gruppropi=$(id -gn)
grup=$(infocues $gruppropi | grep "Estat" | awk ’{print $6}’)

for i in $grup;do
cua=$(qstat -u $username $i)
if test -n "$cua";then

total=$(qstat -u ${username} $i | grep $username -c)
#a = Job Id, Username and Queue
a=$(qstat $i -u ${username} | awk ’NR>5 {print "  "$1"s"  "   " $2 "    " $3 " " }’)
#b = Jobname
b=$(qstat -f $(qstat -u ${username} $i | awk ’NR>5 {print $1"es"}’) | grep -e "Job_Name" | awk ’{print $3}’)
#c = NDS and Nodes
c=$(qstat $i -n1u ${username} | awk ’NR>5 {print " "$6 "   " $7}’)
#d = Status and Time
d=$(qstat $i -n1u ${username} | awk ’NR>5 {print $10 " " $11}’)
#e = starting date
e=$(qstat -f $(qstat -u ${username} $i | awk ’NR>5 {print $1"es"}’) | grep -e "start_time" | awk ’{print  $4 " " $5 " " $6}’)

#nombre de calculs
run_borg=$(qstat -u $username $i |grep " R " -c)
queue_borg=$(qstat -u $username $i |grep " Q " -c)
maxprocs=$(infocues $i | awk ’NR>9 && NR<11 {print $3}’)

# comença  el programa!
echo " Job ID              Username   Queue" >> output
echo " ------ -------- -----" >> output
if test -n "${total}";then

echo "${a}" >> output
echo "Jobname" >> output
echo "-------" >> output
echo "${b}" >> output
echo "NDS Nodes" >> output
echo "--- -----" >> output
echo "${c}" >> output
echo "S  Time" >> output
echo "- ----" >> output
echo "${d}" >> output
echo "Main Borg" >> output
echo "---------" >> output
long=$(qstat $i -n1u ${username} | awk ’NR>5 {print $12 }’)
for j in ${long};do

short=${j:0:8}
echo $short >> output

done
echo "Starting time" >> output
echo "-------------" >> output
echo "${e}" >> output

fi

#fila on comença cada bloc
inb1=$((0 + 1))
inb2=$((0 + $total + 3))
inb3=$((0 + 2 * $total + 5))
inb3b=$((0 + 3 * $total + 7))
inb4=$((0 + 4 * $total + 9))
inb5=$((0 + 5 * $total + 11))

#fila on acaba cada bloc
fib1=$((0 + $total + 2 ))
fib2=$((0 + 2 * $total + 4))
fib3=$((0 + 3 * $total + 6))
fib3b=$((0 + 4 * $total + 8))
fib4=$((0 + 5 * $total + 10))
fib5=$((0 + 5 * $total + $run_borg + 12))

#el que conte cada bloc
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(sed -n ${inb1},${fib1}p output) > file1
(sed -n ${inb2},${fib2}p output) > file2
(sed -n ${inb3},${fib3}p output) > file3
(sed -n ${inb3b},${fib3b}p output) > file4
(sed -n ${inb4},${fib4}p output) > file5
(sed -n ${inb5},${fib5}p output) > file6
echo -e "\e[0;31m  ******************************************************************************************************************* \e[0m"
echo ""

if [ "$i" == "borg1" ];then
echo -e "\e[0;32m BORG1\e[0m: max 10 jobs, 32 procs"
else if [ "$i" == "borg2" ];then

echo -e "\e[0;32m  BORG2\e[0m: max 12 jobs, 96 procs"
else if [ "$i" == "borg3" ];then

echo -e "\e[0;32m  BORG3\e[0m: "
fi

fi
fi

echo ""
paste file1 file2 file3 file4 file5 file6 | column -s $’\t’ -t
echo ""
echo " # Total $i: $total ($run_borg + $queue_borg)"
suma=$(qstat -u $username $i | grep ’ R ’ | awk ’{print $7}’)
n=0
for k in $suma;do

n=$(($k + $n))
done
echo " # Estas fent servir $n procs"
echo ""
#elimina els fitxers temporals creats
rm file{1..6}
rm output

fi
done

echo -e "\e[0;31m  ******************************************************************************************************************* \e[0m"

totalborg1=$(qstat -u bernat borg1)
totalborg2=$(qstat -u bernat borg2)
totalborg3=$(qstat -u bernat borg3)
total=$(qstat -u bernat | grep bernat -c)

antic1=$(cat /users/bernat/bin/estatcalculs/noms_antic1)
antic2=$(cat /users/bernat/bin/estatcalculs/noms_antic2)
antic3=$(cat /users/bernat/bin/estatcalculs/noms_antic3)
dateantic=$(cat /users/bernat/bin/estatcalculs/date_antic | awk ’{print $2 " " $3 " " $4}’)

if test -n "$totalborg1";then
noms1=$(qstat -f $(qstat -u ${username} borg1 | awk ’NR>5 {print $1"es"}’) | grep -e "Job_Name" | awk ’{print $3}’)
echo "$noms1" >> actual1
for i in $antic1;do

comproba1=$(grep "$i" actual1 | grep "$i" -c)
if [ "$comproba1" == 0 ];then

echo $i >> /users/bernat/bin/estatcalculs/acabats_borg1
fi

done
rm actual1
else
for i in $antic1;do

echo $i >> /users/bernat/bin/estatcalculs/acabats_borg1
done

fi

if test -n "$totalborg2";then
noms2=$(qstat -f $(qstat -u ${username} borg2 | awk ’NR>5 {print $1"es"}’) | grep -e "Job_Name" | awk ’{print $3}’)

echo "$noms2" >> kk2
for i in $antic2;do

comproba=$(grep "$i" kk2 | grep "$i" -c)
if [ "$comproba" == 0 ];then

echo $i >> /users/bernat/bin/estatcalculs/acabats_borg2
fi

done
rm kk2
else
for i in $antic2;do

comproba2=$(grep "$i" /users/bernat/bin/estatcalculs/acabats_borg2 | grep "$i" -c)
if [ "$comproba2" == 0 ];then

echo $i >> /users/bernat/bin/estatcalculs/acabats_borg2
fi

done
fi

if test -n "$totalborg3";then
noms3=$(qstat -f $(qstat -u ${username} borg3 | awk ’NR>5 {print $1"es"}’) | grep -e "Job_Name" | awk ’{print $3}’)
echo "$noms3" >> kk3
for i in $antic3;do

comproba=$(grep "$i" kk3 | grep "$i" -c)
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if [ "$comproba" == 0 ];then
echo $i >> /users/bernat/bin/estatcalculs/acabats_borg3

fi
done
rm kk3
else
for i in $antic3;do

comproba3=$(grep "$i" /users/bernat/bin/estatcalculs/acabats_borg3 | grep "$i" -c)
if [ "$comproba3" == 0 ];then

echo $i >> /users/bernat/bin/estatcalculs/acabats_borg3
fi

done
fi

if test -n "$totalborg1";then
antic1_bis=$(qstat -f $(qstat -u ${username} borg1 | awk ’NR>5 {print $1"es"}’) | grep -e "Job_Name" | awk ’{print $3}’)
echo "$antic1_bis" > /users/bernat/bin/estatcalculs/noms_antic1
else
echo "" > /users/bernat/bin/estatcalculs/noms_antic1

fi

if test -n "$totalborg2";then
antic2_bis=$(qstat -f $(qstat -u ${username} borg2 | awk ’NR>5 {print $1"es"}’) | grep -e "Job_Name" | awk ’{print $3}’)
echo "$antic2_bis" > /users/bernat/bin/estatcalculs/noms_antic2
else
echo "" > /users/bernat/bin/estatcalculs/noms_antic2

fi

if test -n "$totalborg3";then
antic3_bis=$(qstat -f $(qstat -u ${username} borg3 | awk ’NR>5 {print $1"es"}’) | grep -e "Job_Name" | awk ’{print $3}’)
echo "$antic3_bis" > /users/bernat/bin/estatcalculs/noms_antic3
else
echo "" > /users/bernat/bin/estatcalculs/noms_antic3

fi

date > /users/bernat/bin/estatcalculs/date_antic
numcalcantic=$(cat /users/bernat/bin/estatcalculs/num_antic)
numcalcactual=$(qstat -u bernat | grep bernat -c)
resta=$(($numcalcantic - $numcalcactual))

qstat -u bernat | grep bernat -c > /users/bernat/bin/estatcalculs/num_antic
echo ""
echo -e " \e[0;36mACABATS:\e[0m"

touch /users/bernat/bin/estatcalculs/acabats_borg1
touch /users/bernat/bin/estatcalculs/acabats_borg2
touch /users/bernat/bin/estatcalculs/acabats_borg3

grep . /users/bernat/bin/estatcalculs/acabats_borg1 | awk ’{print "  "$0" (borg1)"}’
grep . /users/bernat/bin/estatcalculs/acabats_borg2 | awk ’{print "  "$0" (borg2)"}’
grep . /users/bernat/bin/estatcalculs/acabats_borg3 | awk ’{print "  "$0" (borg3)"}’

echo ""
echo -e "\e[0;31m  ******************************************************************************************************************* \e[0m"
echo ""
echo -e " \e[0;36mCOMENTARIS:\e[0m"
grep . /users/bernat/bin/estatcalculs/comentaris_calculs | awk ’{print "  "$0}’
echo ""
echo -e "\e[0;31m  *******************************************
\e[1;33m?~@?~@?~@\e[m\e[1;31m?~@?~@?~@\e[m\e[1;33m?~@?~@?~@\e[m\e[1;31m?~@?~@?~@\e[m\e[1;33m?~@?~@?~@\e[m\
e[1;31m?~@?~@?~@\e[m\e[1;33m?~@?~@?~@\e[m\e[1;31m?~@?~@?~@\e[m\e[1;33m?~@?~@?~@\e[m\e[0;31m
******************************************* \e[0m"
echo ""
# AUTORS: Pi-Boleda, B.; Navarro, J.
# Amb la col·laboració de: Canales, I.

End of the program.
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Bellaterra, June 2016

It was awarded with the First Price.
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