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General Definition

U.S Magazine Considers As One Of The
G O I D I International  Authority Of Inventions,
Development And Investment's Institutions

And Issued From America With All The Rights And Privileges.

GOIDI Is A Scientific, Cultural And Educational For All Thinkers, Academics,
Inventors, Writers And Students For All Nationalities Worldwide.

The Magazine Is Published In English And Arabic Languages And Issued
Online And On Papers Every Three Months Periodically During The Year
(Presenting Invention's Pioneers As Well As Global And Social Figures)

This is official notification that the following ISSN assignment(s) have been
made under the auspices of the U.S. ISSN Center at the Library of
Congress.
» GOIDI American journal of inventions, development & investment
(Online) ISSN 2694-5606
» GOIDI American journal of inventions, development & investment
(Print) ISSN 2694-5460
» https://portal.issn.org/resource/ISSN/2694-5606
> https://portal.issn.org/resource/ISSN/2694-5460
» ISSN 2694-5606 (Online) | GOIDI American journal of inventions,
development & investment | The ISSN Portal
https://portal.issn.org/resource/ISSN/2694-5606
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PRESIDENT

GOIDI International Group
for Invention, Development and Investment

Chairman of Board of Directors

General Director

DR.IBRAHIM YASEEN

We are in this era of time facing as an enormous many number of sciences and
institutions and the limitation of their ubiquitous. The colors of knowledge and
science have various steadily and very huge. There is no longer a shortage in the
doors of science or its institutions, but the information has become easily
accessible by the simplest means and the push of a button on a communication
device. Thus, we are overwhelmed by science, but what we are introducing in
our magazine and what we are looking for that is the kind in its literal, scientific
and technical meaning and the ways to benefit from millions of information,
which has become a burden on the competent researcher individuals and
institutions to obtain real science, not theoretical.

This is the reason we had to publish this unique and unique magazine in its
kind internationally and in the mechanism of its presentation and method of
submission and the quality of its competent sections and the confidence of its
institutions organizing them, as we worked to provide realistic science and
investigator at the

Highest international standards to save that effort, time and money. This
decision

came after research and access to the international arena, and we found a large
vacuum needs to work to fill the gaps and provide all useful and thoughtful to

WWW.GOIDI-USA.ORG
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an important sector and vital dynamic that is the main engine of human life all
and contributes to its growth and prosperity and development, which is the field
of invention, innovation and creativity.

Therefore, we have the desire to allocate an institution to adopt this vision in
order to complete this high-importance sector because of the presence of a large
proportion of science owners working in the sector of creativity, innovation and
invention need to focus on them and their work to promote and publicize them
internationally.

We have also been keen to highlight the role of investors and businessmen to
support this work and these creative projects, so that they will be partners with
us in this scientific journey, which will reflect positively on communities,
individuals and institutions.

Which every industrial, productive, service, scientific and administrative
competence find all his aim will be achieve

This work facilitates his mission in spreading his knowledge and presenting it to
local and international specialists.

Institutions, individuals and groups, thus we will creating a systematic scientific
environment. Its data has been verified at the highest international level by well-
known jury committees, and we have maintained integrity and transparency in

feeding all intester with real, internationally valued science from many relevant
parties and we can not doubt as to their incompetence or lack of their owner

In conclusion, we have saved time, effort and money for every truth-seeking
and aspirant to develop his projects, institutions and works, hoping to be
successful in providing all that contributes to the comprehensive development in
all fields of life.
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Definition of The Magazine

Vision

To become a journal for the inventors, innovators, creator and academic
researchers and their sciences, and the bridge of global transit with the least
effort, time, costs and a point of contact with investors, businessmen and all

Institutions with competence in this important sector

The message

Provide the appropriate environment for inventors, innovators, creators,
businessmen or research and scientific institutions so that they meet in one place
and one platform to see their interests and projects until their research reaches the
decision-makers and interested from local and international institutions, universities
and scientific research centers and incubators to provide them with science and

projects achieved internationally to the highest approved standards

Objectives

e Definition the role of our organizations in driving the vehicle of international
invention.

o Definition of the most important international programs to be held.

o Define their scientific identity to inventors.

¢ [ntroducing investors and entrepreneurs.

e Introducing the most important international institutions in the invention

sector.

10

WWW.GOIDI-USA.ORG



]ournal

(;mdl American Iourml
vation Development and Inv ent
GOIDI INTERNATIONAL GROUP OF INSTITUTION

e Introducing international scientific research institutions and scientific
incubators.

e Providing international programs for international exhibitions and scientific
competitions.

e Dissemination of inventions in all scientific sectors.

e Marketing the most important international inventions for interestors from all
international initiations.

e Participate in spreading a culture of innovation and lo motivate it among
young people.

e Participate in the transfer of information in a scientific, smooth, simple way
and simply arrive to all without any tired.

e Showing the most important inventions and solutions to various life
problems.

e Bridging communication and building practical relationships among formal
instantiations ,international and inventors

Definition of the institution

» GOIDI American Journal for Invention, Development and Investment is one
of the institutions of GOIDI American group of Invention, Development and
Investment

> It is an international non-profit, non-governmental organization that is based
in the United States

» The magazine is a scientific cultural development awareness’s to publish all

scientific articles and publish inventions and definition inventors, innovators

11
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and creators from all countries of the world and all nationalities away from

politics or religion and expresses the opinion of publishers

Magazine summary definition

It is one of the branches of the International Commission for Invention,
Development and Investment (GOIDI) and is officially registered in the United
States

Magazine categories

* Inventors, businessmen, investors, invention and scientific research institutions
Definitions

» The magazine is published internationally

* Editorial team from all countries

» The magazine will be published from the official US headquarters

» Two electronic versions and one hard copy are issued

* Published in Arabic and English

* Distributed in all international conferences and sent to the most important

international private and governmental institutions

The idea of founding

Founder /Dr.Ibrahim Alyaseen

The idea of the founder comes complemented the programs and institutions of the
US GOIDI and business integration and cover various aspects of life important and

compatibility with the programs of the organization

WWW.GOIDI-USA.ORG
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Where there is a need for the community for a specialized and public magazine in
the same time and that it is specializes researchers, academics, inventors and
creators from all countries and in order to highlight the leading international
personalities and highlight the pioneers of invention and international personalities

that serve the

International community and show them to the community in appreciation of them
and definition international society to the most important businessmen who are

interested in supporting the process of scientific research and

the introduction of the institutions of invention and scientific research to introduce
the identity card for the GOIDI American international group and all their

international programs

International Protocols

The possibility of establishing cooperation and twinning protocols with universities,
scientific research institutions and international institutions to form strategic
partnerships in support of the magazine scientifically to contain the equivalent of

prominent international journals

13
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AMERICAN GOIDI GROUP
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EVEREST INTERNATIONAL OF INVENTION /E11

Creativity, Innovation Invention

NTRODUCTION

Everest works on international programs specifically for young people,
students, inventors and innovators, Creators and all that works to
highlight the role of women and work to develop, and evaluate Arab and foreign
countries and accept members from all countries of the world
It also called for the rejection of racism, everyone in science, regardless of
religion, color, race or nationality
And culminated in efforts to open channels of international communication and
embodied this through the establishment of conferences and speeches and
competitions International inventors and from all countries and the
establishment of international youth camps for cultural exchange and exchange
Of experience
Everest also insists on renouncing violence, extremism, terrorism and filling the
vacuum among Yyoung people through training programs Cultural and
international issues
Everest aspires to excellence and innovation in all its operations, non-imitation

of others and the provision of every program with a new perspective

20
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Everest is a non-profit organization for innovation, invention and innovation
It is officially one of institutions of GOIDI based in —USA
Founder and Rapporteur Of All Institutions and Initiatives
Headed by
Dr. Ibrahim Al Yassin,
Chairman of The Board Of Directors

Visions

The organization becomes the platform and container that embraces and
concerns inventors, innovators and innovators specifically

Students and young people with all their aspirations and educational programs
and interest in international University education and meet under Its umbrella is
all the institutions of invention, innovation, creativity, scientific institutions,
students and

Youth to find Land and a fertile environment to exercise their attention and
catch up with global development

Our Mission

Create an educated community of inventors, innovators and innovators from all
segments of society, intellectually strengthened, Science and knowledge and
awareness of the comprehensive and within the framework of scientific
planning and prepared away for confusion and non-methodology And
randomized and blinded thought and thought and participates in providing the

community with the process of construction, development and development

WWW.GOIDI-USA.ORG
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This is being promoted through training, capacity-building, workshops, regular
scientific conferences and awareness seminars and to encourage and adopt
means of luxury to fill the void with targeted community activities

The most important goals of Everest -

Highlighting the role of youth and inventors internationally and demonstrating
their abilities

Marketing their inventions and introducing their scientific identity

Reduce the gap between them and the investment sector and build bridges
between them and the international institutions concerned By invention
Provide guidance and assistance in the registration of international patents
Supporting women and highlighting their role internationally through
international forums

Working side by side with businessmen to overcome financial difficulties
General Strategic Objectives

Comprehensive education (scientific, social, cultural, political, religious and
health)

Marketing inventions and innovations

Establishing training programs that promote the concept of invention,
innovation and creativity

Establishing scientific conferences

Organizing competitions and international exhibitions

Bridging the gap between investors and inventors and bringing distances closer
to the latest scientific methods

Supporting communities with inventions that help solve international problems

Introducing inventions and inventors in all possible ways

WWW.GOIDI-USA.ORG
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Issuing an international magazine to publish all inventions internationally
Develop capacity and training to adapt the labor market and support students
with the best vocational courses required in

Local and international markets and strengthening them with the best
certificates in the world market

Supporting scientific research and opening doors for innovation and creativity
for qualified students and helping them to develop their abilities

Through scientific communication locally and internationally

To reach women to a high level and to change the society's negative attitude
toward them

Programs offered by Everest

Establishment of international exhibitions of inventors

Set up international competitions for inventors

Establish training programs for inventors

The establishment of various international conferences

Establishment of conferences and women's forums

Setting up programs for youth (camp camps, competitions, contests)

Setting up sports programs for young people

Establishing various training programs

Marketing inventions

Publishing inventions and introducing inventors in the International Journal of
Inventors

Publish research in international refereed journals

Submit international certificates

WWW.GOIDI-USA.ORG
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Business and services received by Everest

1. Establishing international protocols with all governmental, private and non-
profit organizations locally and internationally

2. Membership and membership

3. Request for the establishment of international branches

4. Cooperation in the establishment of training programs

5. Cooperation in the establishment of international conferences and exhibitions

6. Sponsorship of international programs

International Arbitration Committees
Everest has nominated an international jury to work with them to evaluate

inventions in international competitions and exhibitions.

Certificates and Credits

Everest has worked to promote the concept of the international community
through the provision of international certificates and credit High-level live up
to its owner and supports the practical file and facilitate the acceptance of
interested donors, supporters, Investors, research and University institutions

and others

MANAGEMENT
Everest is a member of the international management team, including members,

representatives, administrators and consultants from all Arab countries And
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foreigners with higher academic degrees from University professors and heads
of institutions and

People distinguished experts and specialists in various fields of science and
international excellence

Journal
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PERSONAL DATA

Name Walid Tawfik Younes Mohamed

Date & Place | 6 july 1969, Cairo.

Marital Married

Home Addresg El Mokattam, Ahadaba Amwosta, second district, Building No 3238, Cairo,
Egypt.

Present Office| National institute of laser enhanced sciences NILES, Cairo University,

address Gamaa St., P.Code 12613, Giza-Egypt. Cell:+201007869651
walid_tawfik@niles.edu.eg; walid_tawfik@hotmail.com
https://www.researchgate.net/profile/Prof _Walid_Tawfik2
linkedin.com/in/walidtawfik

Nationality Egyptian

Sex Male

National ID  [26907060103392

Present Job Chairman of Department of Laser Applications in Metrology, Photochemistry
and Agriculture (LAMPA), NILES, Cairo University, Egypt.

Publication | 50

dqcuments 600

Citation

H-index 10 (SCOPUS)
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RESEARCH INTERESTS:
My research plans are devoted to ultrafast optics and photonics: nonlinear
interactions of short laser light and matter using time-resolved spectroscopy for
laser-pulse durations from nanosecond to few-cycle. The ultrafast pulses are
characterized using autocorrelator, SPIDER, and FROG measurements. The studies
include the application of laser-induced breakdown spectroscopy (LIBS) used in
the field of analytical spectroscopy and plasma characterization, in addition to
ultrafast nonlinear phenomena due to propagation of ultrafast pulses in nonlinear
medium and how the interactions can be exploited for improved material
characterization. The prospective plans aim to reach attosecond streaking to study
transient absorption spectroscopy of ultrafast electron motion.

ACADEMIC QUALIFICATIONS

Skills

1- Languages
English Excellent (IELTS 6) German basic level, Arabic (Mother tongue language), Erench (Basic).

2-PROFESSIONAL EXPERIENCE:
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Degree Institution Major, Minor Period
Bachelor | Cairo  University,  Cairo, | Physics 1/9/1987- 15/5/1992
Egypt.
Master Cairo  University, Cairo, | Physics, laser physics, 1/9/1993 — 15/5/1996
Egypt. Thesis titled “Laser propagation
in water”
PhD Cairo University, Egypt Physics, laser physics, 1/9/1996 — 15/07/2000
(the experiment part and Thesis titled “Study of photon
data collection done at molecular interaction dynamics
TU, Munich, Germany). using short laser pulses “ ZEKE
Spectroscopy”
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Period position duty
Dec 2020- | Chairman of Department of Laser Applications | Chairman of the Board of the Department of Laser
now in Metrology, Photochemistry and Agriculture | Applications in Measurements, Photochemistry and
(LAMPA), NILES, Cairo University, Egypt. Agriculture, a member of the Graduate Studies
Council and a member of the Institute’s Council.
May 2017- | Full Professor— and head of division of | Coordinate and follow the teaching schedule of all the
now metrology laser applications, NILES, Cairo | lectures in this field, teaching atomic physics, laser
University, Cairo, Egypt. physics, plasma physics, laser spectroscopy, ultrafast
phenomena, and femto-physics for graduate students
+ supervision of PhD and master students on laser
spectroscopy applications studies.
2011 —Sep | Associate Professor, Department of Physics of | Teaching physics related subjects for undergraduates
2016 Physics and Astronomy King Saud University | and graduate students + supervision of master students
(KSU) , Saudi Arabia. + PI of ultrafast laser project
2010 - | Research ~ associate ~ (Associate  Prof.) | Preform research on self-channeling of gas jets using
2011 Department of Physics, Pohang University of | 10 Hz 30 femtosecond laser pulses.
Science and Technology POSTECH , Pohang,
south Korea.
2008 — | Associate professor —sabbatical leave - at Teaching laser physics and laser spectroscopy for
2016 the department of Laser Applications in graduate students + Supervision of PhD and master
Metrology, Photochemistry and students on LIBS applications studies.
Agriculture (LAMPA), NILES, Cairo
University, Cairo, Egypt.(on sabbatical
leave)
2003- Assistant Prof. - academic staff member at the | Teaching physics related subjects for undergraduates
2009 department of Physics, Faculty of Education for | students.
girls, Qurayate, Algouf university, Kingdom of
Saudi Arabia.
2000 - | Lecturer- at the department of Environmental, | Teaching laser physics and laser spectroscopy for
2003 Photo Chemical and Agriculture Laser | graduate students + perform research studies on LIBS
applications NILES, Cairo University, Egypt. applications.
1999 - | Assistant Lecturer- at the department of | Teaching experimental laser physics for graduate
2000 Environmental Photo Chemical and Agriculture | students.
Laser applications, NILES, Cairo University,
Cairo, Egypt.
1996 - | Physics Specialist- at the department of | Maintenance laser equipment + teaching experimental
1999 Environmental Photo Chemical and Agriculture | laser physics for graduate students.
Laser applications, NILES, Cairo University,
Cairo, Egypt.
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E. Mail: nebrasradab@gmail.com
g1 A4 o)) gie g and
@ PolymyxinB B (St gall g Colistin Ouiead o<1 lian da glia e sl
£ 55 paak g 4agliall o aad g Pseudomonas aeruginosa (PDR) Luiss
5 ikl
The detection for resistance Colistin and Polymyxin B antibiotics in

Pseudomonas aeruginosa (PDR) and determine the cause of the resistance
with determine type of mutation.

Ao Al ASAN 5 )
[ g g Aatin A5 g Auutia /A ja A1 g / Apila) LS o) ) g3S3 / dana Ly (il o B 43S0
Ay g ad alug 80 Ao Adala / Alyuia 59 U gila £1 581 Qe 4 de il [luay 50 Aaly
Adlga /by gm 1 ) L dalbe i g 0 N (a9 (Al al) Gl i) (ulaa (e A8 2a / alle £ g sa
Milisa /g 2B ) guuh g 3 /838 yal) Aglind) g uadil Ak A gana (A daay i JAgale Cililse 8
S S (e Jil g (6) D o dlala Akl @l pfdal) b pd Akl @ pddal)

39

WWW.GOIDI-USA.ORG



]ournal

(;mdl American Iourml
vation Development and Inv ent
GOIDI INTERNATIONAL GROUP OF INSTITUTION

81al Qi 3 3a g WIPO dgallal) 4 il Asslall 3 jila g dpadds Judabl 3 3ila / sy 1S3 4l
29 2020 Cuny Juadl 53ila g 2019 uny Juadl B3 g 48 aY) s hsa By 2020 Ans
cpe il Lalle 1531 38 5l
oadlall
LS A PolymyxinB B oSiad sl s Collistin ¢l S11 dliase da glia (e oSl
O Al 3 pahll & g5 st g 4 liall Cu 2387 s Pseudomonas aeruginosa (PDR)
Exoenzyme U >l & 3Y) s Exoenzyme S (2 WA & 330 il exoU > 5 €X0S
Colistin ciad 5<I) dlime s lia e J 5 3uall EXOtOXINA (oa WA sl jalall tOXA s
¢ 5 1asi g Pseudomonas aeruginosa (PDR) LS 8 PolymyxinB  oeeSaad sill
. toXA sexoU, exoS il 8 3lalalls ikl
4 p e dbas 4w Pseudomonas  aeruginosa(PDR)  LiiSdasaidl e 66 Cimas
4, 23 (e ddye 10, zooall pedje 13, addll ge Aje 10, Gl (e )20 led 4dlisg
U2 50N Ge ¥ 523, (UTI) Adsdl sl gl e dl e 4, (oSl il e dl e
.Bronchial wash <luadll Jue (1
DB S e 21 Cladtaae Glalias ol Y all Jaulia & yidl
Ciprofloxacin , Tetracycline, Gentamycin , Polymyxin ,Colistin
, Lomefloxacin , Nalidixic  acid , Tobramycin , Carbenicillin ~ , Aztreonam
, Cefepime , Cefoxitin , Ceftazidime , Amoxcillin , Levofloxacin , Ofloxacin
Azithromycin, Chloramphenicol , Ceftriaxone ,Pipracillin
B (uSalsllf(E peSadd o) il SI alias aa Wl s Amoxicillin+Clavulanic acid
Ciind KU A glia Al je 46 2sa s gl < jedal s &y all clalinal) dpulin and 48yl Jlanialy
B- At Calica Aail) culalcanll 4y glia P.aeruginosa <V je awea O, B OanSaad sl g
LS5 A slie O o 53 il s Flouroquinolones s lactam,  Aminoglycosides
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liaY) araldaglic Ledl s (PDR)  Pan Drug Resistance g sl U P aeruginosa
s Alle daslie 35 (5 gen e (5Y Aaudoa LY
Ol KU1 Slae 38 51 Y1 2l MIC(Minimum Inhibitory Concentration) e ) <
Genotypic A&k Juall ol cind KU Aubuall s ¢pid SU A glaall Y jall 381 &5 a4
.Conventional PCR

Jlexinly all Caisll (il S A ulin 430 20 5 (i S 4 gl (46) AU 366 Caraiad]
Exoenzyme S a_lall ay 300 jiddll exoS oeadl e s_adll Conventional PCR - 4
Ll toXA Suall il s Exoenzyme U (> )&l . 33U i exoU o o= il s
P.aeruginosa (PDR) &V jyall anes &l cpalldnl )y EXotoxinA - >l sl
sidall (504bp) ana 53 ex0S  Cnall LeSial B (el gl 5 (i sSU A 5lia 41 30 (46)
Exoenzyme U il ay 30U jidall exoU cpall GSSiel s Exoenzyme S (o sl a 33U
<Y all oy, Exotoxine A )W anll il (352bp) toxA o (428, 752bp)
Ao gana Aaglie cuw of cilil @b exS, exoU, toxA <liall elliay i o<U o)
Pseudomonas aeruginosa LS 4 B OuSad sall 5 cpiad Sl Jads Al GlinSay] sl
.eX0S, exoU, toxA x> » (PDR)

Jiay 53l ex0S Geall 4l 3 Exoenzyme S (oAl 4 3ol sl jueill e (oSSl o

Dadiall exoUceall 4ul oy Ala¥l digan (& 3i¥) 4llad (e A 55l B-subunit  3as sl
aull 2iall tOXA (pas cytotoxic subunit dsewl saagll e Jspeall oAl a3
B (rSadsdls (B CpSadsall) (il KU 4 gliall ¥ 32l 0 9 8 EXOtOXIN A (2 1A])
Lol e dglall JLia¥) il i K1) (3 saie dilal 2y QRT-PCR - 4wt Jlexinly
Do RNA ol 25 e le sl gkl ) Jgea sl delul8 5ol L i€l a3, Jiludl
. Thermal cycler Jles JAcDNA (Al abinds B GmsSaad sl 5 (il 6SIT A slaall L S
ve B opeSaad sl 5 opind U 4 ladl P, geruginosa (PDR) LS < e of gl el
m A aa e S et i (1, 2 mg/L) 5So% B opeSaad sall 5 Gatad K11 (9 saiin 48l
(e dall Exoenzyme s> il a3Vl exoS  ceall Ji e Lidall Exoenzyme S o>l
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Yl Ll B oSl il 5 iad <UL A el Poaeruginosa(PDR) 8 toxA  cpal) Ji
@) ekl B opeSaadd sl 5 (ind S A gliall e A3e(9) B GrSaadd sall 5 (i (S Al
0o Jasuadl o) il odle) ) (e g B CanSa sall 5 (il 6SI (3 smiie d8lal die s jpad
SRl 4y il exoS, exoU s B oeSadsdly ol I odlae daglis
. Exotoxin A (> &l sl jalall toxA cealls ExoenzymeS ExoenzymeU
Pairwise alignment z<b_: alaxinly (DNA Sequencing) DNA dulus dul 5o cad
and Tamura-Neigenetic destine model (UPGMA) Unweighted Pair Group
s ik a4l <l toxA s exoU |, exoS <luall Method with Arithmetic Mean
Gl sih ex0S cpall & Aaladl @l jahall o)y | tOXA s, eXoU , exoS <liadl oda aiea
& NO.17 dia 5 il sac @l & transversion s transition ¢ s o« Point mutation 4k
S (Leu) omesd el adall 4 s N Cnl(A) ol J(T) Cedd e Jsa3 52 ALl
ALl NO.18 4 5 yiill sac &l 3 ex0S el transition g st (e 8ik SIS (GIn) el s
Cra b)) (Ser) Croms (e i) aeall J a3 ) @l (A) gidl I (G) ol S I3 55
.(Asn)
Insertion il 3 ik Lgie am dilide cilie 33,58 exoU guall o Alalall @l bl Ll
stop codon <&y 3,84 (p oS3 A <l transversion |, transition g s (e +571 ad gl A&
sacld ) jail +564 adsall 43,4k J geas GIX | substitutions Jdlaiu) g 53 e s sk s Al
+558 ad sall 5 +557 ad sall & missense mutation g st ¢ a5 ,(C) G sl Asiaa 5 5
+111 &8 54l & Single Nucleotide Polymorphisms (SNPs) g s (s 8 ik J gas GllXS
Sl ) insertion s 3k g 5 e s a) 38k | Silent mutation g 5 (e 3k
Frame shift s il aclgll el 8 & i ) Cal +564 adsall & (C) O st
Single £ (s 38k Jsas Ll | +561 adsalls +560 adsall 4 s A5 mutation
<l 4601 (G/C) gésalls +572(T/C) fds<ll & Nucleotide Polymorphisms (SNPs)
, +398(A/G) @dsdls +74(G/C) gisdll b o jih Jsan <X Silent mutation
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(e Dl il E 5 +16 adsally +14 adsall & )il £ 53 (e zsoadl @Y e (& 5 a0 3,k
. +403 adsdl 5 +2355 +186 &85l & Missense mutation g s
A 5 yull 3ac ) & Point mutation Audksss < ik s toXA o) A Abalsll @l jilall L
i) Gaddal Jsmt I @l (A) 089 I (G) el S e dsad )l 12 A i 10,36
i g il saeldll 3 uall i 85 iha Jsean G (HiS) cptiva I (Arg) cuisl o
& 05 )l (A) G N(G) GEISS (e dsnd s 44 e Giadadl AL 00,134
A s ) Bac il 3 Akl (5580 55k, (Al2)osl) ) (Thr) s Oe i) padlal
Y] Gadlall b 5 I I(G) ol S G (A) 0 e J s s 44 AL 310,132
Alaill (8 n0.233 A 5yl 3aclall A 5 ,al dphadi 3 sk (Ala) ol ) (Thr) Gsis S (e
O bl e el Gaalall (& s Il Al (G) 0slsS G (A) o8l e 53 78
Al 8 n0.36 A s yiill Baclall & (5 )a) ddadi 3 jika Jgeas Gl (Ser) e Y (Asn)
Gadall b i Cu il (A) Gl I (G) 0l sS e Jsad ) @l 12 i) sl
(His) oexisa A (Arg) cis ¥ (e Sl

Abstract
The detection for resistance Colistin  and Polymyxin B antibiotics in
Pseudomonas aeruginosa (PDR) and determine the cause of the resistance with
determine type of mutation. exoS , exoU gene encoded for Exoenzyme
S,Exoenzyme U and toxA gene encoded for Exotoxin A responsible for
resistance Colistin and Polymyxin B antibiotics in Pseudomonas aeruginosa
(PDR) and determine type of mutation.

Sixty-six isolate of Pseudomonas aeruginosa (PDR) were collected from
different clinical sources including 20 isolates from burns, 10 isolates from

Sputum, 13 isolates from wounds, 10 isolates from blood, 4 isolates from cystic
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fibrosis, 4 isolates from UTI, 3 isolates from ear and 2 isolates from Bronchial

wash.

Antimicrobial sensitivity was tested against several antibiotics (21) antibiotics
including PolymyxinB (PB), Colistin (CT), Tetracycline (TE), Gentamycin
(CN) Carbenicillin (PY), Aztreonam (ATM), Ciprofloxacin (CIP) Norfloxacin
(NOR), Nalidixic acid (CN), Tobramycin (TOB) Levofloxacin (LEV),
Ofloxacin (OFX), Lomefloxacin (LOM), Amoxcillin (AX), Amoxcillin +
Clavulunicacid (AMC), Ceftazidime (CAZ) Ceftriaxone (CRO), Pipracillin
(PRL), Cefepime (FEP),Cefoxitin (Fox), Chloramphenicol (C), Azithromycin
(AZM). The results showed all isolates of P.aeruginosa resistant to all
antibiotics, some of antibiotics belong to the B-lactam, Aminoglycosides and
Flouroquinolones,this resistance include type of (PDR) Pan Drug Resistance.
All isolates resistance to all antibiotics and no sensitive to any antibiotic, this

isolates high resistance to antibiotics and very dangerous.

Minimal Inhibitory Concentration (MIC) was performed to determine the
minimize of antibiotics and determine colistin-resistant isolates and colistin-
sensitive isolates, the genotypic detection done of exoS, exoU and toxA gene by

using Conventional PCR.

Sixty-six isolates collected from different clinical sample included 46 isolates
resistant to colistin, Polymyxin B and 20 isolates sensitive to colistin and
Polymyxin B were done genotypic detection by Conventional PCR for exoS,
exoU, and toxA gene encoded for exoenzyme S, exoenzyme U and exotoxin A.
The results showed all isolates of P.aeruginosa (PDR) resistance for colistin

(polymyxin E) and polymyxin B posses exoS gene (504pb), exoU gene
44
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(428bp,752bps) and toxA gene (352bp) while the non-colistin resistance ,
Polymyxin B isolates not possess exoS, exoU, and toxA genes.

Exoenzyme encoded by exoS, the B-subunit responsible for the enzyme's
effectiveness and exoU is cytotoxic subunit resbonsible for toxicity of host
tissue was studied and the exotoxin encoded by toxA gene also studied in 9
isolates resistance for Colistin, polymyxins B by using gRT-PCR (quantitative
Real Time PCR) technique after adding (1, 2 mg/l) colistin and Polymyxin B
powder to test tubes containing the bacterial growth in liquid medium
incubated in 18 hours to reach the logarithmic phase, then extract the RNA from
P.aeruginosa (PDR) resistant Colistin, Polymyxin B and converting it into
cDNA in the thermal cycler machine, the results showed that isolates when
adding 1, 2 mg /L of Colistin powder possess a high gene expression of
Exoenzyme S, Exoenzyme U and Exotoxin A encoded by exoS ,exoU and toxA
gene. It indicates the isolates of P.aeruginosa (PDR) resistant to colistin and
polymyxin B have a very high expression of ExoenzymeS, ExoenzymeU and
Exotoxin A when studying exoS, exoU and toxA but P.aeruginosa sensitive
colistin not possess gene expression of Exoenzyme S ,Exoenzyme U and
Exotoxin A when adding the colistin powder and Polymyxin powder.

Determine types of mutation by study DNA sequencing of exoS, exoU and
toxA gene with Pairwise alignment and Tamura-Neigenetic model (UPGMA)
Unweighted Pair Group Method with Arithmetic, the results showed there are
point mutation transversion and transition of exoS gene in no.17 base pair in 52
residue that convert nitrogen base from thiamine (T) into adenine (A) that cause
change in amino acid from leucine (Leu) into glutamine(Gln) , also found

transition mutation to exoS gene in no.18 base pair in 55 residue leading to
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conversion from guanine (G) into adenine (A) that cause conversion in amino

acid from serine (Ser) to aspargine (Asn).

The mutation occurs in exoU gene determined by DNA sequencing from
several samples, there are point mutation by insertion nucleotide in +571
leading to transition and transversion leading to causes stop codon and cause
substituations mutation , other mutation cause mutation in +564 by insert
cytosing(C) base pair that cause missense mutation in +557, +558 and single
nucleotide polymorphisms (SNPs) in +111(T/C) that cause Silent mutation and
occurs mutation by insertion cytosine (C) in +564 that cause changing reading
frameshift mutation, also others mutation cause missense mutation in +560 and
+561, cause mutation SNPs (Single Nucleotide Polymorphism) in +572(T/C)
and +601(G/C) that cause silent mutation, two mutation occurs in +74(G/C) and
+398 (A/G), others mutations occurs in wound infections by insertion in
+14,+16, 3 mutations and occurs missense mutation in +186, +235, +403.
The point mutations occurs in toxA gene in no.36 base pair in 12residue leading
to conversion from guanine (G) into adenine(A) that cause changing amino acid
from arginine (Arg) into histidine (His) ,also cause mutation in toxA gene in
no.134 in 44 residue leading to conversion from guanine (G) into adenine (A)
that cause changing in amino acid from therionine(Thr) into alanine(Ala), also
occurs point mutation in toxA gene in no.132 in 44 residue leading to
conversion from adenine (A) into guanine (G) that cause that leading to
changing in amino acids from therionine (Thr) into alanine (Ala), also occurs
point mutation to the same isolates leading to conversion of nitrogen base from
adenine (A) into guanine (G) in no.233 in 78 residue cause changing of amino

acid from aspargine (Asn) into serine(Ser) , others point mutations occurs in
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no.36 nitrogen base in 12 residue that causes conversion from guanine(G) into

adenine (A) cause changing from arginine(Arg) to histidine(His)

Review Article

The Learning System and Creativity

Dr.May Hasan Srayisah
Imam Adham University College / Islamic Studies in English Language
Dept.
Drmay289@gmail.com

Modern education is defined as the new education, developed at the
contemporary time, its principle is to focus on the student’s abilities and
individual needs, and not to teach on the basis of equal abilities and needs of
students, by looking at things from another standpoint, which depends on the
use of interactive methods between the student and the teacher In addition to the

interaction between the student and his colleagues.

Nowadays, The methods used in the education process are diversified and
expanded, differ from the traditional methods that depend on indoctrination.
They creates enthusiasm for learning, and increases the brain's ability to
memorize, in addition to enhancing cooperation, thinking about problem-

solving methods, and making the right decisions.

One of the most essential strategies in creativity of learning is the cooperative
learning that aims in creating students with high self-confidence, where each

student feels that what he presents is important, by cooperating with his
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colleagues in the success of the task entrusted to them, as students acquire
several skills essential for their academic future, such as communication skills,

critical thinking, in addition to the ability to problem solving.
Cooperative Learning Strategy

The concept of cooperative learning is defined in various interactive educational
activities through small groups, where students work with each other to practice
common activities and tasks in groups to develop themselves and help their
colleagues in knowledge, and each group includes from 2 to 5 students, as

working in groups provides facilitate learning activities.

The Cooperative Learning Strategy Advantages
Cooperative learning has a number of characteristics and advantages including:

1. Students work collaboratively in small groups to master the lesson
objectives. The groups consist of many students of different levels.

2. Helping the students to understand general concepts and basics,
developing students' creativity, and developing the ability to solve
problems and make decisions.

3. Reducing the teacher's effort, and following up and treating the weak
student.

4. Reducing the time during which the information is presented by the
teacher to the students.

5. Allow students to help each other.
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6. Allow students to practice the skill of discussion and dialogue,

7. Increase the student's pride in his personality and self-confidence, as it is
concerned with the social aspects of learner development such as: the
ability to dialogue, express opinion and assume responsibility.

8. Raising the level of academic achievement, and reducing the achievement
gap between outstanding students and students with low realization.

The Cooperative Learning Strategy Stages

The Stage of Stimulating Preparation :The teacher at this stage increases the
focus of the students' attention towards the new topic of the lesson and raises
enthusiasm and motivation and removes the distractions that distract their

attention to other things.

Distributing the Cooperative Tasks: at this stage, the teacher explains the tasks
required of the students to apply them, within the foundations and conditions set

of the teacher.

The Transition Stage: this stage begins with the cooperation process and the
students move into groups and sit, within a specific arrangement, and distribute
tasks while adhering to the work rules and conditions, in addition to distributing

the materials and tools required to complete their learning.

The Discussion Stage: includes presenting the results and ideas of the group's

students towards their tasks.

The Stage of Concluding :, the lesson is completed and the students are assigned
the duties that they solve at home, and the groups or teams that have

successfully completed their role are esteemed their role are esteemed.
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Review Article

The Effect of Different Types of Radiosources on Various Types of
Bacteria and DNA

Nebras Rada Mohammed *, and Hanaa Salih Sabaa 2
! Al-Turath University College / Biomedical Engineering department/ Iraq

?Physics department/ College of Science/ Al Mustansiriyah University/ Iraq

Corresponding author email: nebras.reda@turath.edu.iq
Abstract

The role of radiation on many types of bacteria such as Escherichia Coli (gram
—ve), Staphylococcus Epidermidis (gram +) particularly on their RNA gene as
well as its DNA. The current work is to review the effect of irradiation of
gamma on viable bacteria cell precisely on its DNA and how to increase this
effect through increasing the radiation dose reaching 12 KiloGray (12 KGy),
and evaluate its effect on 16S RNA gene. The reaction of polymerase chain, on
real-time was used as a quantitative measurement to study the sequence and the
expression (q-RT-PCR). Irradiation the cells of E. coli with 0.4 KGy, the gene
expression will changed quickly due to Heat Shock Protein (HSP), and at 1.3
KGy the groES, grp, and ibpB were all up-regulated further than 0.4 kGy.
Increasing radiation dose may help to repair the pattern of the gene (HSP

therapy).
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Keywords: Radiation, microorganism, gamma, DNA, protein
Introduction

In December 1895 is the date of X-Ray invention by the German Scientists
Wilhem Rontegn (1845-1923) @) this date open the wide application to the
radiation. However radiation can be defined as a type of energy that transferred
from its source to the target as particles move in energetic wave. The type and
energy of radiation was specified according to its wave, and in sunlight
electromagnetic radiation, high wave length has low energy i.e., radio wave
(wavelength = 10® m) while high energetic radiation has low wavelength i.e.,

gamma rays (wavelength = 10" m) @3,

lonizing radiation, such as X-Rays and Gamma Rays, that has high energies and
a short wavelength, which is sufficient to modify atoms through eliminate one
electron and generating ion ). The absorbance dosage of the irradiated material
usually differs from one material to another and depends upon the required
ionization energy that can produce ions, this significant parameter, is related to

the treatment's consequences © which has the following advantages ©:

» Sterilize at doses over 10 KGy.

» Eliminate pathogen microorganisms in food.
» Extend the shelf-life of perishable.

» Delay the spoilage and ripening.

» Destroy parasites and insects.

> Inhibit sprouting.
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Bacteria are gram positive or gram negative, its appearance in different shapes
such as bacilli (rod-shaped), cocci (spherical shape), vibrio (curved rod shape)
(™19 Bacteria usually exist in different environments such as oil seep, deep sea,

hot, spring, radioactive wastes even in deep earth ¢**2,

Bacterial radiation

Bacteria have a wide range of radiation tolerances, making them the most basic
model organisms for researching gene regulation and defense mechanisms. The
study of bacterial radiation sensitivity is motivated by fundamental
microbiology, microbial ecology, the documentation of UV in water treatment,
the astrological biology for potential human space missions, also in industrial
applications like makeup are all possibilities. Although space radiations are
varies from radiation the cause’s ionization like such as Y-Rays (gamma rays),
UV-Radiation (UVB, UVA), infrared (IR) and visible light, Microorganisms are

damaged by sunlight in two ways: directly and indirectly ®*.

Effect radiation on Molecular genetic

Radiation-induced cellular damage is largely caused by nucleic acid. The UVB
fraction causes pyrimidine bases to dimerize, The pyrimidine (6-4) pyrimidone
photoproducts (6-4 PPs) and cyclobutane pyrimidine dimers (CPDs),
respectively, give birth to both of them (6-4 PPs and CPDs). There are twelve
photoproducts that could be induced, however, it do not occur at the same time
at the same frequency, and they differ greatly depending on the prokaryotic
genome's GC level. Base alterations and single/double strand breaks were due to
ionizing radiation, which damages DNA and RNA . UVA or visible light can

either cause harmful oxidative pressure by the production of ROS (Reactive
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Oxygen Species) which interact with proteins, DNA and lipids, otherwise they
may have a valuable effect through activating photolyase (the light-dependent
repair enzyme) which is concerned with the mechanism of photoreactivation
.The sugar and base lesions, base-free sites, strand breaks and DNA-protein

cross-links are a few of the DNA lesions caused by oxidative stress ®©.

DNA lesions cause the polymerase to stall through DNA transcription and
repetition, or the lesion could be due to bypass of misincorporation with DNA,
which can lead toward mutations . Also, oxidative damage or strand breakage
to non-coding or protein-coding RNAs can lead to protein synthesis mistakes or
gene expression dysregulation “®. Microorganisms adopt a variety of strategies
to prevent cell disintegration by reversing, deleting, or protecting themselves.
Before tolerate DNA damage *. An overall the cell cycle is delayed or stopped
in reaction to DNA damage, giving additional time for DNA repair ®°, while
speedily developing and inhalation cells were exposed to moderately stimuli,
the suicide response predicts that their growth will be halted, but their
metabolism will continue. This uncoupling of development from metabolism
causes a burst of free radical formation and it is this burst of free radicals, not

the stress per second, which kills the cells V.

The steadiness among the rapidity of the damages caused by induced radiation
and the cell's ability to defend itself and prevent the damage buildup, in addition
to the rate of repairing the damage determines the biological effect of radiation.
Some types of damage, such as oxidative proteins and lipid harms, these types
were of harms cannot renovate in the cells, and the quantity of protein damage

that accumulates is a crucial component in bacterial radioresistance 2.
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The majority of ionizing radiation-regulated genes were found to have activities
that were either identical to or unknown in former bacteria exposed to
hazardous radiation “®. Also, a recent study of the UVC-induced transcriptome
of further radioresistant microbes and bacteria, Deinococcus gobiensis, utilizing
elevated resolution technology of RNA-Seq that discovered am essential
fraction of undiscovered pathways and genes. The involved genes in (recB)
recombination repair and phrB (photo reactivation) were discovered to become
activated soon after exposure to UV in D. radiodurans, consequently remain a

crucial factor to phenotype resistance ¢*.

A calculable proteomic pathway with 2D gels was applied to evaluate the
proteomes of unirradiated and irradiated and D. radiodurans to recognize the
approach of its DNA repair and intense radioresistance ®®. Merely 26 spots of
peptide were differed considerably between the conditions of two irradiations,
and there were 21 proteins that properly recognized via MS (mass
spectroscopy). With the exemption of the PprA proteins and single-stranded
DNA-binding protein (SSB), most of these proteins have biological activities as

d.

I.  Inorganic metabolism translation and ion transport.
Il.  Nucleotide metabolism and transport.
1. Energy conversion and production.
V. Carbohydrate metabolism and transport.
V. Post-translational modification, chaperones, protein turnover.
VI.  Signal transduction.

VII.  Transcription.
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VIIl.  Translation.

None of the previously revealed genes were significant for D. radiodurans'
radiation resistance as a DNA ligation enhancer were known to be significant to

radioresistance @9,

5-1Sensitive and Resistant Bacteria

Besides the (SSB) and the PprA proteins, which were formerly revealed, were
important for D. radiodurans and resistance to radiation as a DNA ligation
enhancer, none of them were previously recognized to be significant to

@) In order to reveal the traits that distinguish radiation-

radioresistance
resistant and radiation-sensitive phenotypes, the IR responses of resistant and
sensitive bacteria should be compared. For this reason, the radiation sensitive

bacteria S. oneidensis is compared to the resistant bacterium D. radiodurans .

S. oneidensis was the subject of two transcriptome investigations to better
understand its high sensitivity to various types of radiation. Its genome, that was
very alike to E. coli's and has all of the essential DNA tolerance/ repair systems,
with the SOS response, DNA photolyase, mismatch repair, nucleotide excision
repair, mutagenesis repair and recombination repair, could not explain its

sensitivity .

6-1Response of Bacteria in marine to solar radiation

More than 10 bacteria are believed to exist in the oceans ©?, such bacteria
were played a essential role in aquatic biogeochemical cycles. In many marine
ecosystems, the UVR (solar UV-radiation) wavelength from 280 to 400 nm was

found to get to enormous depths, impacting a major portion of the water surface
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by which the productions of phytoplankton take a lace ©Y. The complete
spectrum of solar radiation is exposed to marine bacteria at the ocean's surface,
and together UVA and UVB can have significant negative impacts on the
activity of the bacteria, photochemical modification and phytoplankton
photosynthesis, of the soluble organic matter. The reduction of the stratospheric
ozone layer has recently caused environmental change ©? raise the worries
regarding the effects of harmful UVR on aquatic microbes. Protein constancy
and turnover can be increased or decreased, which can be influenced with the
presence of lesions. Proteins are main component that radiation can damage,
and its looks that the capability to protect proteins from oxidation differentiates
the resistance of radiation resistant from the sensitive bacteria. The changes in
the amino acid, the production of the carbonyl group, formation of protein-
protein cross-links, fragmentation, and S-S bridges development are all
examples of protein degradation caused by oxidative stress caused by solar

radiation ©%.

Carbonylation is an oxidative reaction that occurs permanently, different than
other reactions such as cysteine disulfide bond production, and methionine
sulfoxide, that induced damages due to radiation ®*. As a result, a cell must
degrade carbonylated proteins in order to rid itself of them; moreover the fate
that referred to the carbonylated proteins that were damaged. Proteins that have
been mistranslated or otherwise misfolded (due to the mutation of RNA/DNA

and/or deficiencies in chaperone) may be a further susceptible to carbonylation
(35)
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This carbonylation has been linked to the formation of abnormal protein

@ The fast and mistranslated of

isoforms, according to proteomics
carbonylation or else the irregular proteins suggests that carbonylation plays a
significant physiological role in the quality of protein controlling. Since the
carbonylated proteins have extra sensitivity to the destruction of proteolytic
other than non-oxidized proteins ©”, an erroneous protein's quick carbonylation
can guarantee the routed to the processing of proteolyse. Carbonyl groups in a
protein's active core cause it to degrade, according to biochemical study.
Because carbonylation is an irreversible/unrepeatable change, it may do an
indication to directing the proteins damaging to the pathway of degradation
other than the pathway of repairing chaperone. Nevertheless, the extremely
carbonylated proteins can occasionally form proteolysis-resistant and the
aggregation of high-molecular-weight. Protease function appears to be inhibited

by such aggregates 2.

Living organisms face constant challenges in extreme conditions. However,
microorganisms from all three fields of life (archaea, bacteria, and eukaryotes)
were isolated from extreme settings for instance surface sands, hydrothermal
vents, of warm baked deserts that exposed high UV radiation, and temperature
and desiccation cycles ©%. Artificial environment like toxic chemical waste
dumps, and radiation can afford strong range of pressure to extremophiles
occurring. The Deinococcaceae family of bacteria, and Deinococcus
radiodurans, are known among these highly stress resistant species for their
capacity to tolerate ionizing radiation exposure. It was firstly discovered in the
canned beef that was irradiated with a dose of (4,000 Gy) to create sterility “°.

Desiccation, ultraviolet light and ionizing radiation are all toxic to these bacteria
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“1 D. radiodurans can withstand extraordinarily doses of radiation, like (5,000
Gy), which results in breaking 3000 DNA single-strand and 200 DNA double-
strand, and more than 1000 damaged nucleotides for each genome, with no
viability loses. A 500 J/m? dose of UV-light, which creates around 5,000 dimers
of pyrimidine in DNA, has little effect on survival, and D. radiodurans has 85%
viability subsequent to 2 years in the existence of below 5 percent humidity. D.
radiodurans may withstand significant levels of oxidative stress as well.
However,Not all Deinococcus species have ionizing radiation resistance.
lonizing radiation sensitivity has been discovered in Deinococcales species for
example Deinococcusalpinitundrae, Deinococcusaltitudinis,
Deinococcusclaudionis and Deinococcusradiomollis, which were isolated and
settings recently from alpine. In addition, a review of bacteria showed 11 phyla
containing species that are exceptionally resistant to the fatal consequences of

ionizing radiation, which are associated but don't share a common ancestor “2.

7-1Effect of ionizing radiation on the living cells

The creation of electrons and many ions is caused by ionizing radiation, which
Is created by the affect of radiation of radioactive materials are photons that
ionize water molecules and alter numerous molecules in a cell, hydroxyl
radicals (ROS), particularly OH, are exceedingly reactive. Directly or indirectly,
free radicals caused damages to the products of the DNA, i.e., DNA single-
strand, basic changes, and double-strand breaks. It is widely accepted that 80%
of the damaged in DNA were caused by ROS (indirect effect), while the 20% is
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caused directly by photon interactions with DNA. Bacteria or Archaea that are

extremely resist the ionizing radiation does not damage the DNA “?.
8-1Protection against oxidative stress

Antioxidant enzymes protect the biomolecules from the damaged that caused by
ROS-mediated which include catalases and superoxide dismutases, these are the
first line up of defense to the oxidative stress. The dismutase of superoxide
catalyzes the transformation of oxygen to hydrogen peroxide of the superoxide,
catalases or peroxidases then convert this to water. Plant redox activities, i.e.,
the cycles of ascorbate/glutathione, are connected to the latter enzymes “?.
After being exposed to ionizing radiation, D. radiodurans encodes three

expected superoxide dismutases and three predicted catalases “°.

9-1Effect radiation on DNA

The repairmen in the breaks of the double-strand DNA are effective 4.1. the
Kinetics of breaking repair to Double-Strand DNA. The majority of damaging
and the difficulty to repair the lesions of DNA are double-strand breaks. On the
other hand T. gammatoleransarchaea and D. radiodurans bacteria, can withstand
doses of -irradiation that cause many breaks in the genome of the DNA double-
strand. Culturing the cells in post-irradiation media, the repairing kinetic to
6,800 Gy exposures was remarkably quick (within 2 to 3 hours) “®.

10-1 Induced response to y-irradiation

A transcriptome analysis of D. radiodurans' transcriptome indicates a new
collection of up-regulated genes that are response to ionizing radiation or

desiccation. Culturing D. radiodurans can recover it from desiccation; the
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expression of 33 of the 72 genes elevated in the 1* hour followed by a sub lethal
dose of ionizing radiation is likewise high. Among these genes, there are just
little repairs in DNA genes. Notably pprA, ddrD, ddrC, ddrB, DdrA, and recA
are the five genes whose expression is most strongly elevated in response to
each stress. These genes have only been discovered in Deinococcusgeothermalis
and D. deserti, and not in any other Deinococcus species. In D.
radioduransradioresistance, three of them were discovered to be important “".
DdrA prevent degradation of the ends of single-stranded DNA “® and is also
protect the DNA substrates form recombinogenic, while the binding of DdrB to
PprA and single-strand DNA can protect them from degradation via NHEJ
pathway. It's also worth noting that ionizing radiation induces the three expected
dismutases of the superoxide and 3 expected catalases, that protect the

bimolecular damaging from ROS-mediated “9).

11-1Radiology on bacteria

Radiobiologists have long employed target theory principles when aware of the
problem of radiation-induced the cell fatal, which is typically described as the
defeat of the capability to reproduce for an indefinite period. Because bacteria
are more complex than viruses, the assumption that DNA is the only and most
important target, which arose naturally from molecular biology's basic dogma,
must be scrutinized more closely. Lepton Fluxes in the Atmosphere: 600 GeV
to 60 TeV Because of the characteristics of the ionization radiation, the early
lesions of the radiochemical are probably to be scattered via the cell at random,
without any class of molecules being disproportionately affected. Aside from

molecular damage, the collapse of the "cytoskeletal" framework, which is

60

WWW.GOIDI-USA.ORG



Journal

bmdl American lourml
n Development and Inv
GOIDI INTERNATIONAL GROUP OF INSTITUTION

critical for preserving the cell's internal order, must be taken into account. The

dose-response statistics that helped determine the critical target size by size.

In the case of bacterial death, however, it is significantly less certain. For
example, amongst bacteria that has same quantity of DNA and analytically
impossible to differentiate its basic makeup, the quantity of essential to causer
cell fatal is varies notably. Such findings imply that their dose response slopes
are biological more essential than physical, or that DNA isn’t the related target.
Another study found that the response of a collection of bacteria agree with the
contents of their guanine-cytosine, implying that the response data to the dose
have a molecular foundation. This is yet a theory precept, more recently; we've
learned that radiation-induced lesions can be repaired in strain-dependent ways.
Also known for a long time is that the relationship to the dose-response for a
known bacteria strain that differe upon the physiological condition of the
specimens that were irradiated ©” and their treatment before, during, and after
irradiation ®V. Finally, the meaning is that it is survival or caused arbitrarily
death. According to the radiobiologists who deal with the cells of mammals in

G2 The association between

particular are perceptive to this difficulty
reproductive death and the initial punch events provides as a parameters
connected with any survival to bacterial curve which are important theory for
(53)

help
12-1Radiology effects on bacterial DNA and phage

Considering DNA as a main cell target is an individual significant source to

determine the affect of radiation on the cells of bacteria. It was noted that there
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Is a significant correlation between sensitivity to X-ray and the contents of

guanine-cytosine of bacterial species as depicted by ©2.

2-Results and Discussion

1-2 Effect of irradiation with gamma on the DNA of bacteria and its
viability
Although irradiation with gamma is usually intended for sterilizing, nothing is

known about its influence on the eradication of amplifiable DNA, which is

important for molecular diagnostic techniques.

The impact of irradiation with gamma was studied on the vitality of Escherichia
coli and Staphylococcus epidermidis (as calculated by the cultures) and their
DNA (as calculated via 16S rRNA gene PCR). For E. coli and S. epidermidis,
the viability was abolished at both 2.8 & 3.6 KGy respectively. The dosage of
the radiation is essential to decrease the viable bacterium which was 0.31 and
0.35 kGy, correspondingly. S. had D10 values of 2.58 and 3.09 kGy for
amplifiable DNA isolated from bacteria. The values of D10 to DNA were
considerably upper for the extracted DNA from irradiated bacterial cells (52.6

and 22.9 KGy for E. coli, and S. epidermidis respectively P<0.001),

The current study found that in viable bacterial cells, their irradiated DNA, is
not capable to remove the amplifiable genes of 16S rRNA at 12 kGy dose, and
therefore it cannot be used to eliminate the contaminated DNA from the
components of PCR reaction. This disclosure has sensible consequences for

microbiologists who used this technique (molecular diagnostic) ©.
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Figure 1: Effect of irradiation with gamma on the DNA of bacteria using quantitative
16S rRNA gene of E. coli and S. epidermidis.

2-2 Effect of irradiation with gamma on gene expression on E. coli 0157:H7 pathogen

In gamma-irradiated E. O157:H7, the levels of expression of 7 genes that
produce HSP (heat shock proteins) (dnaK, clpB, grpE, groES, htpG, ibpB, and
htpX) were examined. At a dose that killed the bacteria, the impact of timing to
previously irradiated RNA on the expression the 7 genes was also inspected

using 0.4 kGy dose. Figure 2 shows the effect of irradiation with 1.3 and 0.4
kGy.
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Figure 2: Effect of irradiation with gamma on the expression of gene of heat shock

proteins HSP (7 genes)

RNA was extracted at 0, 15, 30, 60, 90, and 120 minutes after irradiation with
doses, that killed the cells. The expression of gene was quantified using q-RT-
PCR method. (Quantitative Real Time Polymerase Chain Reaction) + When E.
coli cells were irradiated with 0.4 kGy, the genes expressing HSP that evolved
quickly. At 1.3 kGy, ibpB, grpE, and groES were all upregulated above at 0.4
kGy. There were extra proteins that damaged throughout irradiation at a killing
dose for the seven genes investigated, and this dose promotes higher expression
of HSP, that aids in repairing repair. In E. coli treated with -irradiation, the
pattern of the genes expression producing HSP differ from those treated with
heat shock ©°.
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Figure 3: Effect of y-irradiation on Escherichia coli 0157:H7.

3-2 Vaccine Confers irritated with X-Ray (A defense from Pneumonia that cause by P.

aeruginosa)

P. aeruginosa is a gram-negative bacterium that is one of the most common
causes of nosocomial infection in hospitals around the world; yet, there is
presently no effective vaccination available. The bacteria's multiplication ability
was limited but antigenic expression was preserved after it was inactivated
using X-ray irradiation, allowing it to be employed as a possible vaccine,
according to the researchers. Mice inoculated with this vaccine were challenged
in an acute pneumonia paradigm by the parental strain, heterologous strain
PAO-6 (O6), and homologous O-antigen strain PAO-1 (02/0O5). The vaccine's
protective effect, the innate host and the responses of the cellular immunity,
were all assessed, and it was determined that inoculated mice were able to
protect from both strains. Particularly, the antiserum was merely efficient

towards alike bacteria, but the lymphocytes transfer of effectively prevented the
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extend of the virulent heterologous serogroup PAO-6 infection, and, not CD8
antibody, abolished the protective effect. Additionally, the vaccinated mice
could quickly recruit neutrophils early to the airways subsequent to challenges
of the intranasal via PAO-6 and the vaccine that was irradiated showed to be
protective through the generated cells of Th17, IL-17, CD4, the metabolically of
the active microbes considered to be a promising approach to a safe vaccination

against P. aeruginosa ©" %,

4-2 Radiation action on DNA and effect of Oxygen

lonizing radiation causes DNA degradation in Escherichia coli cells, resulting in
about half of the total amount of DNA that was previously insoluble in
trichloroacetic acid being degraded. Synthesis has also been reduced. The
decomposition process is inhibited by oxygen by a factor of four, whereas the
synthesis process is inhibited by a ratio of about 1.5. Radiation effect on

bacteria is thus most likely mediated through DNA at relatively low dosages ©*
60)

5-2 Free Radical and DNA damaging

A huge segment of the damaging in DNA is produced by ionizing radiation,
which is because of the formation of the free radicals that usually generated
during the radiolysis in water because of indirect effects. The formation of
hydroxyl radical’s species considered as a hazardous, mutagenic and cytotoxic
process. The repairing process involved 3 to 4 enzyme stages upon the primary
lesion to repair the damage in DNA that caused by the induction of the free

radical ©?.
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Novel organisms by genetic engineering to improve recombinant drug

therapy in biotechnology by molecular cloning
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Abstract

Study design: Study design of this research Systematic review, Meta-analysis
study design. A subset of systematic reviews; a mode for systematically
consoldating pertinent qualitative and quantitative study datum from several
selected treatise to develop a single conclusion that has major statistical power.
This conclusion is statistically sturdy than the analysis of any single study
because increased numbers of object, greater diversity through subjects, or

accumulated effects and results.

Background: Genetic engineering, also recognized genetic
modification or genetic manipulation is the direct manipulation of an
organism's genes in biotechnology via transmit genes within species to produce

ameliorate or novel organisms.

Objective: The goal of the article is to produce a new organism that carries new

characteristics that differ from the original organism through genetic
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manipulation with genetic engineering and the use of molecular color
technology in order to produce hybrid drugs used for treatment in biomedical

sciences.

Results: Improve restriction enzyme via using Blunt ends generated via EcCOR
V and 5’ Cohesive end begeted by BIn 1 3° Cohesive end created by Kpn I.
Restriction enzymes can cut DNA in two route to generate blunt ends, cut
precisely at opposite sites, e.g., Hpal and staggard ends, cut at asymmetrical
position, e.g., Eco Rl with short single stranded preside at each end. A large
numberal of restriction enzymes have been identified and distributing into three
categories (type I, 11, I11) on the ground of their site of cleavage. All genetically
engineered organisms ameliorate the activity of T4 DNA ligase, in scenarios
that are pertinent for molecular biologists and Cloning assay, a 739-bp, blunt-
ended introduce was cloned into pUC18 and the ligation output were utilized to
transform E.coli DH5a-E. Colony enumeration are the means (xSEM) of

independent triplicates.

Conclusions: First: The process of molecular chlorination in genetic

manipulation to produce new organisms bearing new characteristics is very

important in the production of medicines that are less productive compared to

the original organisms. Second: The molecular chlorination process has proven

to be successful in producing many enzymes used in the treatment of many
difficult diseases.

Key words: Gene cloning, enzyme pharmaceuticals, artificially synthesis and

genetic manipulation.
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Introduction and review

1- Genetic engineering
Genetic  engineering, also  known genetic  modification or genetic
manipulation is the direct manipulation of an organism's genes in biotechnology

via transmit genes within species to produce ameliorate or novel organisms [1].

An organism that is created main while genetic engineering is theorized to be
genetically modified (GM) and the resulting subsistence is a genetically
modified organism (GMO). Genetic engineering has been utilized in numerous
fields inclusive research, medicine, manufacturing biotechnology and
agriculture. In research GMOs are utilized to study gene function and
expression meanwhile loss of function, gain of function, tracking and
expression experiments via knocking out genes answerable for certain
conditions it is potential to create animal model organisms of human diseases.
As well as resulting hormones, vaccines and another drugs, genetic engineering
has the possibility to cure genetic diseases meanwhile gene therapy. The same
techniques that are utilized to produce drugs can also have industrial
applications for example producing enzymes for lavement detergent, cheeses
and another products. The increase of commercialized genetically modified
crops has supplied economic benefit to farmers in several different countries,
but has also been the provenance of utmost of the controversy embracing the

technology [2].

2- Gene excommunication and molecular cloning
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The steps are to isolate the nominee gene, the cell containing the gene is
unfolded and the DNA is purified [3]. The gene is detached via
utilizing restriction enzymes to cut the DNA till fragments [4] and amplify gene
fragment via polymerase chain reaction (PCR) [5]. These fragment can then be
extracted during gel electrophoresis. If the chosen gene or the donor
organism's genome, it might already be accessible from a genetic library. If
the DNA sequence is recognize, but no copies of the gene are obtainable, it can
also complicated [6]. Once insulated the gene is ligated till a plasmid that is
then introduced into a bacterium. The plasmid is replicated when the bacteria

division, ensuring unlimited copies of the gene are obtainable [7].

A previously the gene is introduced into the target organism it utmost be
combined  with another  genetic  elements. These inclusive
a promoter and terminator district which initiate and end transcription. A single
out gene is added that in most cases accords antibiotic resistance. The gene may
also be modified at this stage for better expression or performance. These
manipulations are accomplished using recombinant DNA techniques for

example restriction  digests, ligations and molecular cloning [8].

3- Inserting DNA into the host genome

There are a numeral of techniques utilized to insert genetic material till the
host genome. Several bacteria can naturally elevate foreign DNA. This
competence can be influenced in other bacteria via stress for example thermal or

electric shock that increases the cell membrane's permeability of DNA, up-taken
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DNA may either consolidate with the genome or subsist as extra chromosomal
DNA. DNA is mostly inserted into animal cells via using microinjection, where
it can be pollinated during the cell's nuclear envelope immediately into

the nucleus or during the use of viral vectors [9].

As only a single cell is transformed with genetic materiality, the organism
utmost be regenerated from that single cell. In plants this is carried out during
the use of tissue culture [10, 11]. In animals it is necessity to ensure that the
inserted DNA is existing in the embryonic stem cells [12]. Bacteria composed
of a single cell and reproduce clonally so regeneration is not
necessity. Selectable markers are utilized to readily differentiate transformed
from untransformed cells. These markers are ordinarily present in the transgenic
organism, though a numeral of strategies have been improved that can remove

the selectable marker from the overripe transgenic plant [13].

The technique utilized in genetic engineering inclusive PCR, Southern
hybridization, and DNA sequencing is managed to confirm that an organism
comprise the new gene [14]. These tests can else confirm the chromosomal
position and copy numeral of the inserted gene. The existence of the gene does
not mortgage it will be expressed at convenient levels in the target tissue so
mods that look for and mensuration the gene products RNA and protein are else
used, these inclusive northern hybridization, quantitative RT-PCR, Western
blot, immunofluorescence, ELISA and phenotypic analysis [15].
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The novel genetic material can be inserted randomly through the host genome
or targeted to a specific position. The techniqgue of gene
targeting employs homologous recombination to fabricate desired changes to a
specific endogenous gene. This resort to happen at a relatively low frequency in
plants and animals and mostly demand the utilize of selectable markers. The
indecision of gene targeting can be greatly influenced meanwhile genome
editing. Genome editing utilizes artificially engineered nucleases that generate
specific double-stranded breaks at desired positions in the genome and utilize
the cell's endogenous mechanisms to rehabilitation the induced break via the
natural processes of homologous recombination and non homologous end-
joining [16,17], zinc finger nucleases [18, 19], transcription activator-like
effector nucleases (TALENS) [20, 21] and the Cas9-guide RNA framework
(adapted from CRISPR) [20]. TALEN and CRISPR are the two utmost
commonly used and each has its own characteristic [22]. TALENSs have greater
target specificity whilst CRISPR is easier to design and more functional. In
addition to enhancing gene objective, engineered nucleases can be used to insert

mutations at endogenous genes that create agene knockout [23, 24].

4- Applications

Genetic engineering has implementation in medicine, research, industry and
agriculture of plants, animals and microorganisms. Bacteria, the headmost
organisms to be genetically modified, ability have plasmid DNA inserted
comprise new genes that code for medicines or enzymes that practicability food
and other substrates [25, 26,27]. Utmost commercialized GMOs are insect

resistant neither herbicide tolerant crop plants [28]. Genetically modified
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animals have been utilized for research, model animals and the production of
agricultural or pharmaceutical products. The genetically modified animals
inclusive animals with genes knocked out, raised susceptibility to disease,
hormones for extra growth and the capability to express proteins in their milk
[29].

4-1 In Medicine

Genetic engineering has several applications to medicine that inclusive the
manufacturing of drugs, habit of model animals that mimic human status
and gene therapy. One of the earliest utilizes of genetic engineering was to mass
manufacture human insulin in bacteria. This application has now been utilized
to human growth hormones, follicle catalyzing hormones for treating
infertility, human albumin, monoclonal antibodies, antihemophilic
employee, vaccines and several other drugs [30, 31]. Mouse hybridomas, cells
fused simultaneously to create monoclonal antibodies have been adapted
meanwhile genetic engineering to create human monoclonal antibodies
[32]. Genetically engineered viruses are being advanced that can still confer

immunity, but absence the infectious sequences [33].

Genetic engineering is else used to create animal models of human
diseases. Genetically modified mice are the utmost common genetically
engineered animal model [34]. They have been utilized to treatise and model
cancer (the oncomouse), obesity, heart disease, diabetes, arthritis, materiality
abuse, anxiety, aging and Parkinson disease [35]. Potential cures can be
experienced against these mouse models. Gene therapy is the genetic

engineering of humans, generally via replacing defective genes with effective
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ones. Clinical research utilizing somatic gene therapy has been conducted with
many diseases including X-linked SCID [36]. Chronic lymphocytic
leukemia (CLL) [37,38] and Parkinson's disease [39].In 2012, Alipogene
tiparvovec became the headmost gene therapy treatment to be approved for
clinical use [40,41]. In 2015 a virus was utilized to insert a healthy gene till the
skin cells of a boy suffering from a infrequent skin disease, epidermolysis
bullnose in order to grow, and then graft healthy skin onto 80 percent of the

boy's body that was affected by the illness [42].

Germline gene therapy would consequence in any change being inheritable
that has raised concerns within the scientific community [43,44]. In 2015,
CRISPR was used to edit the DNA of non-viable human embryos [45,46].
leading scientists of essential world academies to call for a temporary on
inheritable human genome edits [47]. There are also intervest that the
technology could be utilized not just for treatment, but for enhancement,
modification or modification of a human beings' appearance, adaptability,
intelligence, representative or behavior [48]. The distinction between cure and
enhancement can also be complicated to establish [49]. In November 2018, He
Jiankui announced that he had omitted the genomes of two human embryos, to
attempt to macerate the CCR5 gene which codes for a receptor that HIV utilizes
to enter cells. The work was exceedingly condemned as unethical, severe and
premature [50]. Currently, germ line modulation is banned in 40 countries
[51,52].

Scientists are generating "gene drives" revision the genomes of mosquitoes to

manufacture them immune to malaria and then looking to prevalence the
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genetically altered mosquitoes throughout the mosquito inhabitance in the hopes

of eliminating the disease [53].

4-2 Applications of enzymes in pharmaceuticals

Enzymes are the functional proteins neither nucleic acids (Ribozymes), also
known as biocatalysts that facilitate the fulfillment of biochemical reactions at
the rates which are appropriate for the normal functioning, growth and
proliferation of any living system, including unicellular or multicellular plants
as well as animals [54]. The capability of enzymes to exist viable and perform
catalytic activities even outside their resources organism under in
situ conditions [55] permits them to be exploited for carrying out a numeral of
industrial processes which rely on chemical transformations of substrates to
their corresponding products. The reactions catalyzed via enzymes are highly
efective that occur beaneath ambient environmental conditions inclusive
temperature, pH and pressure (the conditions upon on the physiological status of
the source organisms and its environmental conditions). For example, an
enzyme gain from a mesophilic organism (optimal growth temperature is 37 °C
and growth temperature range from 20 to 40 °C), inhabiting neuter
environments [56,57]. As enzymes are functional outgoing the cells or
organisms, the are utilized in a number of industrial applications such as
synthesis of pharmaceuticals for example drugs, process grain juices into lager
and wine, leaven dough for baking production, production of agrochemicals,

artificial flavors, biopolymers, garbage remediation and many others [58].
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Majority of the industrial enzymes derive from microorganisms as they are the
most convenient sources that gives the tendency of faster production, easy scale
up, recovery and purification, strain modification for over-expression, enzyme
activity, specificity modulations [59,60]. Almost 75% of the total enzymes are
produced via three top enzyme companies inclusive Denmark-based

Novozymes, US-based DuPont and Switzerland-based Roche [61].

Insights related to the market prediction of the most widely used enzymes like
proteases, carbohydrases and lipases marketed of pharmaceutical and healthcare
sectors is presented here for the indication of the readers [62]. The main growth
in proteases’ market shall be in the health industry because many benefits
offered by them such as, boosting the immune system, prohibition inflammatory
bowel diseases, curing skin burns and stomach ulcers. Morever, other sectors
like animal feed segment where protease are used for ameliorate the nutritional
or digestive properties of fodder and upkeep of animal gut health shall carry a
great share of protease market. Carbohydrases crossed USD 2.5 billion in 2016
and are contemplated to show a good increase of more than 1/3 over the present
figure via 2024. The prominent application sectors shall be in food, drinkable,
and pharmaceutical industry. Lipases are expected to achieve the increase in
sale via about 6.8% by 2024. The major area of lipase market shall be in the
field of healthcare for the therapy of obesity which is becoming an emerging
issue in evolved countries. As lipase break down fats into glycerol and fatty
acids under natural status, its demand is expected to rise in healthcare industry

as an aid for weight surveillance and management in obese people [69].
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Several drugs or pharmaceutical formulazation are comprised of active
pharmaceutical ingredients (APIs) that are synthesized utilizing enzymes as
important components of the manufacturing practicability [63]. The usage of
biocatalysts for pharmaceuticals’ production as well as increasing interest in the
production of chiral intermediates and green synthetic practicability has
substantiated the interest in the applications of biocatalysts in these domain

[64].

4-3  Production pharmaceutical drug of industrial enzymes

Most of the industrial enzymes produced through fermentation of suitable
microbial strains mainly belonging to bacteria and fungi due to their easy
handling, fast growth rates, and convenient scale up in large vessels
(fermenters) [65,66]. Bacteria like Escherichia coli, Bacillus subtilis, lactic acid
bacteria, and the filamentous fungi such as Aspergillus oryzae, Aspergillus
niger, Trichoderma atroviride and Yeasts, for example, Saccharomyces
cerevisiae, Pichia pastoris and so on are the most exploited microorganisms for
enzyme production by the biotechnology industries over the world [67, 78].
Selection of appropriate microbial strains for the production of various
industrial enzymes is a very paramount aspect for their successful industrial
applications, the enzymes produced should be excrete out in the fermentation
medium by the producing microbial strain as it manufactures the downstream
processing more convenient and economically feasible, morever, this may not
be the case with most of the industrial strains. Pharmaceutical enzymes are

produced via utilizing the fermentation technology, mainly utilizing the

102

WWW.GOIDI-USA.ORG



Journal

(yOldl American Iourml
n Development and Investment
GOIDI INTERNATIONAL GROUP OF INSTITUTION

microorganisms bacteria and fungi which comes under the Generally
Recognized as Safe denomation [68]. This production is mainly carried out
utilizing two processes, submerged fermentation (SmF) and solid-state
fermentation (SSF) [69]. Utmost industries have adopted SmF process for
enzyme production, but there has been a regenerate interest in SSF for certain

specific industries [70].
5- Enzyme Therapy

Enzyme therapy indicate to the applications of enzymes for treating enzyme
deficiencies and other medical status in human beings. In humans, enzymes
assist in food digestion, body detoxification, strengthening of the immune
system, muscle contraction, decreasing of stress on the vital organs like
pancreas and others. In this regard, enzyme therapy has considerable possible
medical applications, for instance treatment of pancreatic insufficiency and
cystic fibrosis (CF), metabolic disturbance, lactose intolerance, eliminate of
dead tissues, cancers or tumors, and so on. The therapy may be systemic or no
systemic and may be administered by multiple mode of administration, utmost
often orally, topically or intravenously [71]. A summary of enzymes utilizes as

therapeutic agents is presented in Table 1.
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Table 1. Enzymes for therapeutic utilizes
Trade Name Generic Name | Indication
ADAGEN Pegademase For enzyme replacement therapy for ADA in patients with
bovine SCID
CEREDASE Alglucerase For replacement therapy in patients with Gaucher's
injection disease type |
PULMOZYME Dornasze alpha To reduce mucous viscosity and enable the clearance of
airway secretions in patients with CF
CEREZYME Imiglucerase Replacement therapy in patients with types |, I, and [l
Gaucher's disease
SUCRAID Sacrosidase Treatment of congenital sucrase-isomaltase deficiency
ELITEK Rasburicase Treatment of malignancy-associated or chemotherapy-
induced hyperuricemia
FEBRAZYME Agalsidase beta Treatment of Fabry's disease
NATTOKINASE Mattokinase Support healthy blood clotting, circulation, and plateler
NSK-5D function

6- Enzymes for the treatment of contagious diseases

Lysozyme a bactericidal enzyme created naturally in human body is added in

many food products. It has been discovered that this enzyme has activity against

HIV, similar to RNase A and urinary RNase U, it selectively contaminate viral

RNA [72] and therefore is a promising candidate for the therapy of HIV

infection. Other examples of antimicrobial enzymes are chitinases. Chitin is a

pretty target for antimicrobials because it is a main composition of the cell wall

of different pathogens like fungi, helminths, and protozoa [73]. On the other
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hand, lytic bacteriophage-derived enzymes have been called for killing bacteria
for example Streptococcus pneumonia, Clostridium perfringens, and Bacillus
anthracis , consequently, the application of lytic bacteriophages as a treatment
for bacterial infections is else under development and is supposed to be

effective contra antibiotic resistant bacterial strains [74,75].

7-Enzymes for the treatment of cancer

Application of therapeutic enzymes in cancer therapy is an emerging field of
research. Lately, it has been detected that PEG immobilized arginine deaminase
(an arginine-degrading enzyme) can prohibit human hepatocellular carcinomas
and skin cancers which are deficient in arginine because lack of arginosuccinate
synthetase activity [76]. A better enzyme treatment has been developed utilizing
PEGylated L-asparaginase with the denotation Oncaspar (pegaspargase). It has
shown better produces for the treatment of acute lymphoblastic leukemia, acute
myeloid leukemia, and non-Hodgkin's lymphoma [77]. In other words, the
naturalistic cells, that is, the noncancerous cells can synthesize asparagine while
the cancer cells cannot, and die in the presence of enzymes that degrade
asparagine. Though the cost of the PEG-asparaginase formulations is higher
than the nature enzyme the overall cost of the treatment is very similar in both
cases. Actually, asparaginase and PEG-asparaginase are better alternatives to
gauge chemotherapy [78].

Results and discussions

Genetic engineering turn into possible with the discovery of mainly two kinds

of enzymes including the cutting enzymes known restriction endonucleases and
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the joining enzymes called ligases inclusive Restriction Endonuclease and DNA

Ligase.
1. Restriction Endonuclease

Restriction endonucleases or restriction enzymes as they are known
generally, recognize unrivaled base sequence motifs in a DNA strand and cleave
the backbone of the molecule at a place within, at some milage from the
recognition site Whereas ligase is the enzyme that connects a 5’ end of a DNA

with a 3’ end of the similar or of another strand [79].

Average nucleases are endonucleases or exonucleases. The former cleaves the
DNA backbone between two nucleotides for example it cleaves the double
stranded DNA at any point except the ends, but it include only one strand of the
duplex. The latter eliminate or digest one nucleotide at a time starting from 5’ or
3" end of a DNA strand. The restriction endonucleases cleave only at
specific districts in a particular DNA, so that discrete and defined fragments are
gain at the end of total digestion. The name ‘restriction’ endonuclease created
from an observation of a system of restriction of the growth of the phage

lambda in specific strains of the E. coli host cell [80].

Utmost restriction enzymes distinguish only one short base sequence in a
DNA molecule and manufacture two single strand breaks, one in each strand,
generating 3°’OH and 5°P groups at each situation. The sequences recognized by
restriction enzymes are often palindromes for example inverted repetition

sequences that are symmetrical [81].
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1-1 Employee affecting on the activity of restriction enzymes

Depending on the substrate DNA and the reaction status, restriction enzymes
have a wide variation of cleavage and potential star activity. In order to obtain

the desired cleavage, it becomes paramount to control the following factors:

1. Star activity: Under sub-optimal reaction status, some restriction
enzymes cleave base sequences at sites diverse from the defined
recognition sequence, the cleave at non-specific sites. This phenomenon
Is known star activity. Some of the factors that enhance star activity are
high salt and glycerol concentration, presence of imperfection, excessive
enzyme compared to substrate DNA, raised incubation time or
incompatible buffer and cofactor.

2. Methylated DNA: Many DNA molecules are methylated at the
recognition site, manufacturing them resistant to cleavage via specific
restriction enzymes. For instance, most E. coli strains express Dam or
Dcm methyltransferases which methylate certain recognition sites to form
G6mATC and C5mCA/TGG, respectively. G6mATC is resistant to
cleavage by Mbo I.

3. Temperature: Utmost endonucleases optimally digest the target DNA at
37 °C. However, there are several exceptions with lower or higher
optimal temperatures. For example, Taq | optimally assimilate at 65 °C
and Apa | (Catalog No. 10899208001) assimilate at 25 °C [82].

1-2 Isoschizomers and Neoschizomers
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Isoschizomers are restriction enzymes together the same recognition
sequence and cleavage sites. For instance: Sph 1 (CGTAC/G) and Bbul
(CGTAC/G)

v v
CGTACG CGTACG
GCATGC GCATGC

) )

Sph | Bbu |

Neoschizomers are restriction enzymes together the same recognition
sequence but cleave the DNA at a diverse site within that sequence. For
instance: Tai | (ACGT/) and Mae Il (A/CGT) [83].

¥ J

ACGT ACGT
TGCAr TGCA

)

Tai | Mae |l

Figure (1): Recognition sequence and cleavage site of spl and Bbul of

isoschizomers and neoschizomers.

1-3 Out put of restriction enzymes
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Restriction digestion of double-stranded DNA out put two kinds of ends:

Sticky ends and Blunt ends.

1-3-1 Blunt ends own a 5’-phosphate group that allow ligation. They are

universally compatible with other blunt-ended DNA.

Blunt ends created by EcoR V

-------------

5’...GAT|¢.TC...3’
3'..CTATAG..5

Figure (2): Blunt ends via cleavage of restriction enzyme of ECORV.

1-3-2 Sticky ends are small stretches of single-stranded DNA enable of self-
ligation or ligation with a complementary part from another DNA molecule.

The sticky ends possess 3’- or 5’-overhangs of 1-4 nucleotides.

5” Cohesive end generated by Bln | (Catalog No. 11558170001)

5'..CICTAGG...3'
3'...G GATC|C..5’

3’ Cohesive end created via Kpn |
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Kpn |

5'...G GTAC|C..3’
3'...C|CATGG...5’

Figure (3): Sticky ends via cleavage of restriction enzyme of Kpnl and
Binl.

Restriction enzymes able cut DNA in two mods to generate blunt ends (cut
precisely at opposite sites, e.g., Hpal) and staggard ends (cut at asymmetrical
position, for example Eco RI) with short single stranded overhangs at each end.
A large number of restriction enzymes have been specified and classified till

three categories (type I, 11, 111) on the basis of their site of cleavage [84].

1-4 Lineaments of Restriction enzymes

1. Restriction enzymes fabricate breaks in palindromic sequences.
2. The breaks are generally not directly opposite to one another.
3. The enzymes create DNA fragments with complementary ends.

The capability of restriction endonucleases to cleave DNA at particular
recognition sites has enabled extensive utilize of these enzymes as fundamental
tools in several molecular biology techniques. Some of the main applications

are explained below:

1-4-1 Molecular cloning
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A widespread application of restriction enzymes has been in the creation of
recombinant DNA molecules. The process contain the cutting of the donor
DNA (generally a plasmid) and the vector DNA (generally a gene from other
organism) via a restriction enzyme to yield appropriate ends. These ends could
be either ‘blunt’ or "sticky". The two cleaved DNAS are joined simultaneously
utilizing an enzyme called DNA ligase to create a recombinant DNA molecule.
This recombinant DNA can, then, be introduced into a host organism for

replication.

1-4-2 DNA mapping

Else known as restriction mapping contain the wuse of restriction
endonucleases to obtain structural acquaintance of the DNA fragment or
genome. Mapping involves definition of the order of the restriction enzyme sites
in the genome. The DNA of interest whose structure is to be limited is cleaved
with a series of restriction endonucleases to produce DNA fragments different
in size. These fragments are separated on an agarose gel to define the structure
of the DNA of interest based on the known restriction enzyme sites of a certain
DNA fragment, restriction endonucleases can be used to verify the symmetry of

that DNA fragment.

1-4-3 Restriction landmark genomic scanning

iIs a genome dissection method that utilizes a incorporation of restriction
enzymes to visualize differences in methylation levels towards the genome of a
given organism. It is a useful technique to distinguish deviations from

naturalistic in any DNA. It is very effective in detecting hyper/hypomethylation
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in tumors, deletions or amplifications of genes or alterations in gene expression

during the development of an organism [85, 86].

2- DNA Ligase: Ends of DNA strands may be joined via the enzyme
polynucleotide ligase known ‘glue’ of the recombinant DNA molecule. The
enzyme stimulate the formation of a phosphodiester bond between the 3°’OH
and 5’°P terminals of two nucleotides. The enzyme is consequently capable to
join unrelated DNA, repair nicks in single strand of DNA and join the sugar
phosphate backbones of the recently repaired and resident region of a DNA
strand. The enzyme that is extensively utilized for covalently joining restriction
fragments is the ligase from E. coli which encoded by T4 phage. As the major
resources of DNA ligase is T4 phage, as a consequence, the enzyme is known as
T4 DNA ligase. The ligation reaction is controlled via many factors for example
pH, temperature, concentration and kinds of sticky ends. As ligase utilizes the
ends of DNA molecules as substrates rather than the entire DNA, the kinetics of
joining upon on the number of ends (concentration) obtainable for joining. DNA
ligases catalyze the formation of new phosphodiester linkages in DNA during
the condensation of adjacent 3'-hydroxyl and 5'-phosphate termini. The first
step in the ligation reaction is the formation of a ligase-AMP covalent
intermediate. DNA ligases are categorized into two families—ATP-dependent
and NAD"-dependent according to the identity of their AMP donor. DNA
ligases are foundamental for DNA replication, repair and recombination in

commonalty organisms [87].
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DNA ligases are climacteric for several applications in molecular biology
and biotechnology. For decades, they have been utilized in the construction of
recombinant DNA molecules for instance, cloning and for mutation detection
utilizing the ligation chain reaction. More recently, a mode for the isothermal
assembly of very large DNA fragments that utilizes the thermostable Tag DNA
ligase has been described and widely adopted. DNA ligases can also be utilized
In gene synthesis. They are essential in many next-generation sequencing
(NGS) methods, either for adapter ligation through sample preparation for
instance, lllumina, 454 and lon Torrent sequencing or for the sequencing

reaction onself for example, SOLID sequencing [88].

2-1 Construction of ligase fusion proteins

The T4 DNA ligase gene (lig) was of plasmid pRBL that was a gift from
Assoc. Prof. Ichiro Matsumura (Emory University, Atlanta, GA, USA).
The E.coli DNA ligase gene (ligA) was from the ASKA summation of open
reading frames. T4 DNA ligase was consolidated to DNA-binding proteins from
a variety of sources (Table 4); E.coli DNA ligase was consolidated to NF-xB
p50 only. Standard cloning techniques were used to erect a total of 17 plasmids,
for the expression of T4 DNA ligase, E.coli DNA ligase and 15 fusion proteins.
In all cases, the IPTG-influencable expression vector used was pCA24N. Full
details of the cloning strategies used to construct each plasmid are supplied in

the Supplementary data [89].
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2-2 Cloning assay

DNA ligase activities were estimated via utilizing blue-white screening in a
‘vector + insert’ ligation assay. The vector foundamental in the assay was
pUC18, linearized with restriction enzyme Smal to create blunt ends. A
appropriate blunt-ended insert fragment was generated in two stages. Mosthead,
the ASKA plasmid pCA24N-cpdB was amplified in a PCR with the primers
PCA24N and pCA24N.rev (Supplementary Table SlI). Next, the PCR product
was assimiliate with Mscl to liberate a blunt-ended fragment of the cpdB gene
(739 bp) that was purified from an agarose gel utilizing the Qiaquick Gel
Extraction Kit. Each 20 pl ligation reaction include 100 ng of the pUC18 vector
and 83 ng of the cpdB insert (a three-fold molar overflowing of insert over
vector). Each reaction also contained a ligase (1 pM) and was accomplished in
1x New England Biolabs T4 DNA Ligase Reaction Buffer. Reactions were
brood at 22°C for 1 h, then heat-inactivated at 65°C for 15 min. Proteinase K
was added to 1 mg ml~" and the samples were incubated for a moreover 20 min
at 50°C. Next, the products of each reaction were purified utilizing the EZNA
Cycle Pure Kit from Omega Bio-Tek (Norcross, GA, USA). The reaction
outputs were treated with Smal (20 U, 25°C, 1.5 h) to linearize any pUC18 that
had been recircularized absence the cpdB insert. The Smal was inactivated via
heating at 65°C for 20 min and then aliquots of every reaction were utilized to
transform E.coli DH5a-E by electroporation. The modified cells were allowed
to retrieve in SOC medium for 1 h at 37°C, before aliquots were prevalence on
LB-agar plates include ampicillin (100 ug ml™"), IPTG (100 pM) and X-gal (40
ug ml™). Successful ligation of the cpdB introduce to the pUC18 vector gave

114

WWW.GOIDI-USA.ORG


https://academic.oup.com/peds/article/26/7/471/1477749#supplementary-data

Journal

bmdl American lourml
vation Development and Inv
GOIDI INTERNATIONAL GROUP OF INSTITUTION

increase to white colonies that were counted next plates had been incubated at

37°C for 16-18 h. Each ligase was examined in triplicate [162].
2-3 Design rationale for T4 DNA ligase fusion proteins

The designing of Sso7d-ligase fusion protein, analogous to the chimeric DNA
polymerases that had been substantive previously. Sso7d is a small (7 kDa),
monomeric and highly thermostable protein that connects dsDNA in a
sequence-independent manner with a dissociation constant (Kp) of <10 uM. The
anticipated that the Sso7d domain would effectively recruit its ligase fusion
associate to dsDNA. Morever, we also predicted that a high measure of
conformational flexibility for the ligase moiety, relative to Sso7d, would be
characteristic for effecting ligation. Therefore, the utilized a glycine-rich
sequence (Gly-Thr-Ser-Gly-Gly-Gly-Ser-Gly-Gly-Gly) as the linker between
the two fusion partners. This linker was else used in all subsequent fusion

proteins expecting noted otherwise [91].

Sso7d has an unfolding temperature overhead 90°C and it is highly resistant
to chemical denaturation. The anticipated which may be problematic because
most ligation protocols contain thermal inactivation and chemical denaturation
of the ligase to dissociate it from its ligated product and to prohibit it from
inhibiting downstream steps such as bacterial transformation. Therefore, the
examine alternative fusion partners for T4 DNA ligase. The p50 segment of the
human transcription factor NF-xB associates strongly with dsDNA in vitro and
it able tolerate the presence of fusion partners at each terminus. A detailed

biophysical analysis showed that p50 binds a 10-bp palindromic consensus
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series as a dimer with extremely high affinity (Kp = 8 pM), but that it also binds
non-specific dsSDNA strongly (Kp = 5.7 nM). The same study showed that a
monomeric murine homolog of p50, nuclear agent of activated T-cells (NFAT),
bound dsDNA lower tightly and with lower sequence specificity (Kp = 40 nM
and Kp = 11 nM, for non-specific DNA and the 5 bp NF-«xB half-site,
respectively). The authors else constructed a chimera including the DNA-
binding domain of NFAT and the dimerization domain of p50, termed this
chimera NFAT-Ala-p50, but for brevity that abridgement it ‘cTF’ (for ‘chimeric
transcription factor’). ¢cTF bound DNA obsessivly as a monomer and showed
utmost no preference for the p50 palindome (Kp = 28 nM) over non-specific
DNA (Kp= 40 nM). The various DNA binding process, affinities and
specificities of p50, NFAT and cTF made it likely that would alter the
performance of T4 DNA ligase, although in ways that were difficult to predict a
priori. Hence, organized the six corresponding fusion proteins (p50-ligase,
ligase-p50, NFAT-ligase, ligase-NFAT, cTF-ligase and ligase-cTF) [89].

The identified additional fusion partner nomine from pathways of double-
strand break repair in bacteria. One such nomine was the PprA protein from the
radiation-resistant bacterium, Deinococcus radiodurans. Absence of PprA
sensitizes D.radiodurans to DNA deterioration and the protein appears to
localize to broken DNA ends in vitro. It has else been reported that free PprA
can induce the activities of the T4 and E.coli DNA ligases in trans. Similarly,
the Mycobacterium tuberculosis Ku protein connects preferentially to dsDNA

ends. Ku recruits the ATP-dependent M.tuberculosis DNA ligase and induces
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double-strand break repair. The constructed the PprA-ligase, ligase-PprA, Ku-

ligase and ligase-Ku fusion proteins.

Finally, a large numeral of sequence non-specific DNA-binding proteins
include helix-hairpin-helix (HhH) motifs, utmost often in the context of larger
(HhH), domains. Latterly, it was shown which the activity of the 29 DNA
polymerase could be improved by fusing it to two (HhH), domains of
the Methanopyrus kandleri topoisomerase V enzyme. Thus, the constructed the

[(HhH),]»-ligase and ligase-[(HhH),], fusion proteins.

In total, the expressed and purified 14 Hise-tagged proteins involving T4
DNA ligase itself, for our premier activity assays. IMAC was used to recover
each protein from the soluble cell lysate after IPTG-stimulated over-expression.
Proteins were purified to >95% homogeneity (as judged by SDS-PAGE) and
yields were in most case 10-20 mg per litre of bacterial culture. The exceptions
were ligase-NFAT, Ku-ligase, ligase-Ku and cTF-ligase, the yields of that were
1-5 mg I of culture. All four of these proteins were prone to aggregate through
storage at 4°C with precipitation being most rapid (<1 h) in the case of cTF-
ligase. Thus, these proteins were stored at —80°C and thawed instantly prior to

their use [92].

117

WWW.GOIDI-USA.ORG



Journal

bmdl American lourml
vation Development and Inv
GOIDI INTERNATIONAL GROUP OF INSTITUTION

2-4 Activity characterize identify improved DNA ligases

Assay design, the designed and implemented agarose gel-based assays for
cohesive and blunt ended segment joining, in which two substrate molecules
could be ligated, but further concatemerization was not potential. This
simplified downstream data analysis because there were single bands
corresponding to the substrate and the ligated output in each assay. For
cohesive-ended segment joining, the utilized PCR to amplify ompC from the
ASKA library of open reading frames. This open reading frame was chosen
solely due to it contained an Spel restriction site, positioned such that the PCR
out put could be cut into two utmost identically-sized fragments 638 and 639
bp that co-migrated on agarose gels due to the PCR primers were not
phosphorylated, ligase-catalyzed re-joining of the PCR out put could only
happen at the cohesive ends that had been created via Spel digestion. The
substrate for blunt-ended segment joining assays was a Smal/Sfil restriction
fragment. Sfil cleaves a non-palindromic sequence to leave a 3-base overhang
that is not a substrate for cohesive end joining. Hence, ligation of this substrate
could only occur at the blunt ends generated via Smal digestion. The conditions
in each assay were designed to convergent those used in most molecular
biology protocols, the concentration of the dsSDNA substrate was comparatively
low (15 ng pl™") and the concentration of the DNA ligase was comparatively
high (2 uM) [93].

2-5 Cohesive-ended fragment ligation
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The results of the screen for cohesive-ended ligation activity are shown in Fig
(4). Under the status of the assay, T4 DNA ligase was impact at ligating most of
the substrate (lanes 14 and 19 of Fig. 4). The ligase fusion proteins showed a
range of activities, from almost undetectably low (Ku-ligase and ligase-Ku) to
catalyzing the near-complete conversion of substrate to out put (Sso7d-ligase,
ligase-cTF and p50-ligase). The poor performance of the Ku fusion proteins is
proportionate with the observation that Ku prohibits T4 DNA ligase in trans,
presumably by hindering the access of the ligase to the DNA ends that are to be
connected. Unsurprisingly, the other aggregation-prone ligases (cTF-ligase and
ligase-NFAT) also disapled weak activity. On the other hand, the alternate
fusion proteins (ligase-cTF and NFAT-ligase) both possessed major activity
than T4 DNA ligase [90].

119

WWW.GOIDI-USA.ORG



]ournal

Goidi American Journal
of Innovation Development and Investment
GOIDI INTERNATIONAL GROUP OF INSTITUTION

1 2 3 4 5 6 7 8 9 10 11 12 13 14 5 16 17 18 19

Ligated product
Substrate

1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 1819

Ligated product
Substrate

T 3
g 064 g’ 0.8
= 061 = 064
§ 04 § 04
A4 44
m
™
L 021 L 024
00 T 0.0 T
o & L\ *
909 at? & & & o 0«? .?n? &N & &
CHC ARG GG A i
RO b & & G? KON P & eé’
& 9.9 VA & W
Enzyme Enzyme

Figure (4): Gel-based screens for ligase activity: (A) Ligation of cohesive-ended PCR
outputs (638/639 bp; lower band) to yield output of 1277 bp (upper band). Lanes are numeral
and loaded as follows: 1, molecular weightiness marker; 2, ligation catalyzed by Sso7d-
ligase; 3, cTF-ligase; 4, ligase-cTF; 5, p50-ligase; 6, ligase-p50; 7, NFAT-ligase; 8, ligase-
NFAT; 9, molecular weightiness marker; 10, PprA-ligase; 11, ligase-PprA; 12, Ku-ligase; 13,
ligase-Ku; 14, T4 DNA ligase; 15, no ligase control; 16, [(HhH),].-ligase; 17, ligase-
[(HhH),]2; 18, molecular weightiness marker; 19, T4 DNA ligase. (B) Ligase-catalyzed
binding of a blunt-ended 717-bp restriction fragment (lower band) to give a 1434-bp output
(upper band). Lanes are numeral and loaded as described in (A). (C) Fraction of cohesive-
ended substrate which was ligated to product, for selected ligases from (A) and (B). Datum
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are the means (£SEM) of two independent experiments conducted beneath identical status to
the assay in (A). (D) Fraction of blunt-ended substrate that was ligated to output for selected
ligases from (A) and (B). Data are the means (xSEM) of two independent experiments
managed under identical status to the assay in (B) [91].

2-6 Blunt-ended segment ligation

As with the cohesive-ended segments, the ligases showed marked difference in their
abilities to join blunt-ended DNA (Fig. 4B). On average, T4 DNA ligase only ligated a
minority of the substrate molecules over the path of the 20 min assay. Eight of the 13
engineered ligases inclusive at least one of the fusions to each DNA-binding protein apart
from Ku, out-performed T4 DNA ligase in this screen. The best were Sso7d-ligase and p50-
ligase (lanes 2 and 5 in Fig. 4B), each of which converted almost all of the substrate to
output. Specially, the optimal direction for each fusion varied. For example, p50-ligase was
most active than ligase-p50 (compare lanes 5 and 6 in Fig. 4B), while ligase-PprA out-
performed PprA-ligase (lanes 10 and 11). The implications are that T4 DNA ligase is tolerant
of fusions at every of its termini and that the optimal direction of the fusion partner, relative
to the ligase, requirments to be determined empirically [92].

2-7 Densitometry

The agarose gel-based screens (Fig. 4 A and 4 B) proposition that the most active ligase
variants were Sso7d-ligase, ligase-cTF, p50-ligase and ligase-PprA. Fresh batches of these
enzymes were reexamined under identical status and densitometry was used to quantify their
improvements over T4 DNA ligase. Improvements in cohesive end joining were small due to
T4 DNA ligase was active enough to ligate ~85% of the substrate in the screening (Fig. 4 C).

In contrast, T4 DNA ligase only converted ~13% of the blunt-ended substrate to product
(Fig. 4 D). Sso7d-ligase and p50-ligase reproducibly ligated ~90% of this substrate,
congruous to improvements of almost 7-fold in blunt-ended ligation. These
refinements over T4 DNA ligase were highly important in two-tailed unpaired t-
tests (P = 0.01 for Sso7d-ligase; P < 0.01 for p50-ligase). On average, ligase-
cTF and ligase-PprA every ligated ~5-fold most of the blunt-ended substrate
than T4 DNA ligase, morever, the results for these fusion proteins were most
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variable. This variability was reverberated in the decreased statistical support
for their elaboration over T4 DNA ligase (P = 0.07 for ligase-cTF; P = 0.05 for
ligase-PprA) [93].

2-8 Blunt end cloning screenings

In utmost laboratories, the primary use for T4 DNA ligase reside in the
construction of recombinant plasmids. The utilized T4 DNA ligase and the four
better fusion proteins to ligate an qualitative, blunt-ended dsDNA fragment into
a standard cloning vector (pUC18) that had been linearized by assimilation with
Smal. Blue-white screening enabled the enumeration of succeeded cloning
events (Fig.5). On average in independent triplicates, ligase-cCTF gave the
greatest numeral of white colonies (mean = 1234 colonies). This was an
elaboration of ~160% over T4 DNA ligase which gave an average of 748
colonies per replicate screening. All three of the ligase-cTF colony counts were
higher than any of the three T4 DNA ligase counts, though the assay-to-assay
variation in the T4 DNA ligase datum intended that the adverse between the
means was only moderately important in a two-tailed unpaired t test (P = 0.10).
Sso7d-ligase also yielded highly in constant colony counts, resulting in no
statistically significant elaboration over T4 DNA ligase (P = 0.31). This
variability is similarly to have arisen because the maximum stability of Sso7d
that makes it difficult to remove from the ligated reaction products. During
screening development, Sso7d-ligase appeared to perform 3- to 10-fold worst
than T4 DNA ligase. Incorporating a Proteinase K step into the reaction clean-
up, in an potential to disrupt the protein-DNA interaction, recovered the colony

counts to the levels described here. Even with the Proteinase K treatment,
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however, cloning with ligase-PprA gave an average of 55% as several colonies
as T4 DNA ligase, although this adverse also lacked statistical support (P =
0.21) [90].
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Figure (5): Cloning screening, a 739-bp, blunt-ended introduce was cloned into pUC18 and
the ligation outputs were utilized to transform E.coli DH5a-E. Colony counts are the means
(xSEM) of independent triplicates [90].

2-9 Engineered ligases in NGS library elaboration

There is a growing send for for DNA ligases in NGS library construction. For
Illumina sequencing, dsDNA samples are ready via random fragmentation, end
repair and then the increment of a single nucleotide dA overhang at the 3’ end of

every strand. A DNA ligase is required that able effectively join these substrates
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with adaptors that carry single nucleotide 3’ dT overhangs. The resembled the
activities of T4 DNA ligase, ligase-cTF and p50-ligase in this scenario. Every of
the ligases was utilized to ligate three diverse sets of bar-coded adapters to
randomly fragmented E.coli genomic DNA. The samples were combine after
the ligation step, and then sequenced, so that the numeral of reads with each bar
code represented the relative efficiency of the DNA ligase that was utilized with
that adaptor. The lllumina sequencing run gave a total of 3.10 x 10" bar-coded
reads. The utmost efficient ligase was p50-ligase that participated 49.1% of the
total reads to this pool (mean £ SEM for the three p50-ligase bar codes was (5.1
+ 0.4) x 10° reads). This was an elaboration of ~160% over T4 DNA ligase
(Fig. 6) and this divergence was highly significant in a two-tailed unpaired t-test

(P= 0.01). In contrast, ligase-cTF was comparatively inoperative in this test

(Fig. 6) [91].
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Figure (6): Ligase competence at adaptor ligation for subsequent Illumina
sequencing. Each enzyme was utilized to ligate three bar-coded adaptors onto
dA-tailed dsDNA fragments. For each ligase, the mean numeral of reads per
barcode (xSEM) is plotted [91].

It has been shown which fusing dsDNA-binding proteins to DNA
polymerases able ameliorate their performances in vitro. In this work, the
demonstrated that the activities of DNA ligases can be influenced via taking a
similar method. Our primary goal was to improve the activity of T4 DNA
ligase, in scenarios that are pertinent for molecular biologists. The assumed that
the unfavourable kinetic parameters of T4 DNA ligase could be overcome by
artificially raising its overall affinity for dsSDNA. At the outset, morever, it
was unclear how DNA binding affinity would commerce off with other factors
that might impact ligation efficiency such as the sequence specificity of the
protein-DNA interaction, the prospect for the fusion partner to block access of
the ligase to its substrates e.g. to the DNA ends, if overly stable protein-DNA
interactions might inhibit downstream steps in generic protocols. The protein
design problem was also rendered more difficult due to the three-dimensional

structure of T4 DNA ligase has not yet been specified [92].

With these foresight in mind, the undertook a broad and empirical search for
suitable DNA-binding fusion partners. The particular seven candidates, from all
three domains of life. The initial activity screen showed that the preponderance
of these fusion partners could increase the activity of T4 DNA ligase, mostly in
joining blunt-ended dsDNA fragments. The most committed fusion proteins

from the screen, in rank order according to the data include p50-ligase, Sso7d-
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ligase, ligase-cTF and ligase-PprA. The composition of this set emphasized the
value of our somewhat heuristic engineering strategy, it involved chimeras with
each possible direction of ligase and DNA-binding protein and the DNA-
binding fusion partners were a eukaryotic transcription agent (p50), an archaeal
protein (Sso7d), a bacterial DNA repair protein (PprA) and an artificial protein

which was oneself a chimera (cTF) [94].

Further testing appeared that different ligases were best for different
applications. The two best fusion proteins in the gel-based screen (p50-ligase
and Sso7d-ligase) were out-performed by ligase-cTF in the blunt end cloning
screening (Fig. 2). Moreover, the 5- to 7-fold improvements over T4 DNA
ligase in binding blunt-ended fragments were reduced to <2-fold ameliorate in
blunt end cloning. Fragment joining comprises a single intermolecular ligation
event while ‘vector + insert’ cloning demands an intermolecular ligation step,
followed via an intramolecular ligation step, to circularize the insert-containing
plasmid. The datum suggest that the ligase fusion proteins can be better,

proportionately at the intermolecular phase [95].

The ligase-cTF was the preferable ligase for cloning blunt-ended segments, it
was less efficient at adaptor ligation for NGS library elaboration. In contrast,
p50-ligase significantly out-performed T4 DNA ligase at converter ligation via
approximately 160%. Overall, these two ligases with eukaryotic DNA-binding
partners appeared as the utmost promising for further development with
additional evidence of their utility coming from the raised activity of a linker
variant (ligase-NLS-cTF) and the ability of p50 to induce the activity of
the E.coli DNA ligase. On the another hand, Sso7d-ligase was difficult to
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dissociate from its ligated output and this reduced its usefulness. Similarly, none
of the chimeras that involved the bacterial DNA repair proteins (PprA and Ku)
systematically out-performed T4 DNA ligase, though ligase-PprA showed some
promise. The placement of PprA and Ku at the ends of DNA duplexes appears
to provide a steric block that interacts with the capability of the fused ligase to

catalyze end joining [96].

The demonstrated of the interest of our ligases in mutul molecular biology
protocols. However, more detailed kinetic characterization of the end-joining
reactions that they catalyze will be required to understand the underlying
mechanisms of their ameliorate performance. To datum, an analysis of this type
has only been reported for the nick-sealing activity of T4 DNA ligase and not
the end-joining activities. The authors obtained burst phase kinetics for the nick-
sealing reaction, consistent with output release or a post-ligation conformational
alter being the rate limiting step. It is different that the same post-ligation phase
will be rate limiting for the much slower end-joining reactions. Therewith,
assessing the mechanistic affects of the fusion partners will be valuable for

informing future designs [97].

There is raising interest in the utilize and optimization of application-specific
DNA polymerases, particularly for active and unbiased amplification of NGS
libraries. Novel DNA polymerases have been engineered for a numeral of
specific applications and many companies now offer inclusive portfolios of
highly specialized polymerase products, have display that our protein design
planning is a facile one for engineering bespoke, application certain DNA
ligases [98].
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Conclusions

1-The process of molecular chlorination in genetic manipulation to produce new
organisms bearing new characteristics is very important in the production of

medicines that are less productive compared to the original organisms.

2-The molecular chlorination process has proven to be successful in producing
many enzymes used in the treatment of many difficult diseases such as SCID,

Gaucher's disease, Parkinson's disease and PKU.
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Abstract

There is a great imbalance within the university regarding gender equality, and a
clear neglect of the issue of gender in a sector that is supposed to be the founder
of equality in all sectors. The attention is focused on counting the number of
female students and, in the best case, male and female workers in the
educational institution, to show a kind of gender interest, but there is no real
interest in showing the actual opportunities available to women in the
administration. There are many challenges that prevent women from reaching
an advanced administrative position, most of which are related to the culture of
the society in which The leadership is always given to the man. It is noticeable
that the number of women decreases the higher the career ladder in general,
because of their main role and great duties towards their family in Arab society.
| think that the gender imbalance in the leadership of these universities is one of
the factors in the ongoing crises that have become a barrier to universities
achieving their goals, impeding the ministry’s efforts towards achieving
sustainable development.. The absence of women in the management of higher
education all over the world has been documented, indicating that they are
global phenomenon. Most importantly, this phenomenon has been recognized as
a loss of a vital part of human resources as long as this realization has led us to
focus on the representation of women in higher education management We
demanded fairness in Arab academies, including lifting barriers and overcoming

the challenges they face, while also highlighting the qualities of academies that
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can make a difference. Leadership will facilitate a peaceful academic
environment in universities because academic men respect and appreciate
women leaders.

What can be understood so far: When universities, unions and parliaments have
a large percentage of women, but the men who represent and lead them are
men! There are prestigious universities and trade unions that women have not
held the presidency of their administration since its establishment? There is a
fading of women's leadership energies and a clear dedication to male
domination over society The role of society’s culture and the dominance of the
male mentality in reducing Arab women’s access to high leadership positions.
Therefore, it is difficult for many eastern men to accept the idea of being headed
by a woman at work, especially since they are growing up as guardians in their
homes and society. and building a society based on equality, and modernity will
not be achieved outside this Arab human dimension. Are there any progressive
projects that believe in the value of women as a bet for the modernity that all
societies aspire to, away from the individual approach and with a
comprehensive human vision Here, it is necessary to work to change this view
and enhance society’s confidence in the capabilities of women in the labor
market and administration. The weak presence of women in senior management
positions is apparent in Eastern or Arab society in particular, but this reality for
women in these societies represents a ray of hope in a continuous improvement
of the leadership status of women. . There is a scarcity of women in leadership
positions globally as well, as the percentage of women in leadership positions in
the world does not exceed 20%, and this is due to the fact that women are also

responsible for managing the home and taking care of their family, but we see
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them in many European countries, running international companies and
occupying positions high government This does not mean that Arab women are
absent from the leadership scene in Arab society. Rather, they have appeared in
many positions, and their absence from managing some sectors does not cancel
their role and competence. Assuming leadership positions in the higher
education sector reflects positively on girls’ education. The presence of a
woman in a high academic position would give girls a living role model that
motivates them to learn, diligently and diligently, and raise the ceiling of their
dreams to high leadership levels. In addition, a woman’s presidency of an
academic institution would Also, "creating a safer work environment for other
women, whether they are professors, administrators or students, which will

increase their productivity.
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Abstract

Objective: The aim of this article to study molecular detection of mutant

bacteria after exposition physical mutagenesis.

Study design: Meta-analysis study design.

Backrgound: Molecular genetics is a sub-agrarian of biology that items how
various in the textures or expression of DNA molecules obvious as different
among organisms. Molecular genetics often utilized an "investigative approach”
to determine the textures and function of genes in an organism's genome
utilizing genetic screens. Real-time PCR can be utilized to quantify nucleic
acids via two common procedures: comparative quantification and absolute
quantification. Ultimate quantification allow the exact numeral of target DNA
molecules via comparison with DNA standards utilizing a calibration curve. It is

therefore important that the PCR of the sample and the standard have the
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similar amplification competence. Bacteria, singular bacterium) are ubiquitous,
commonly free-living organisms often consisting of one biological cell. They
composed a large domain of prokaryotic microorganisms.  Typically a
little micrometres in length, bacteria were among the headmost life forms to

appear on Earth and are present in most of itsenvironment.

Results: Mutations are enhanced via not only intrinsic factors for example
inherent molecular mistakes but else via extrinsic mutagenic agents for example
UV radiation. Morever, identifying the mutational features for both factors is
essential to accomplish a comprehensive understanding of development
processes both in naturlize and in artificial condition. Though there have been
extensive Ttreatise on intrinsic factors, the mutational profiles of extrinsic
factors are shaky understood on a genomic standardize. Here, the explored the
mutation profiles of UV radiation, a ubiquitous mutagen, in Escherichia coli on
the genomic scale. The accomplished an development experiment beneath
periodic UV radiation for 28 days. The accumulation rapidity of the mutations
was found to raise so that it transcended that of a typical mutator strain with
insufficient mismatch repair modes. The huge contribution of the extrinsic
agents to all mutations results raised the risk of the devastation of inherent error
rectification systems. The spectrum of the UV-enhanced mutations was wider
than that of the spontaneous mutations in the mutator. The wide spectrum and
high upper determine of the hesitance of occurrence supposed ubiquitous roles
for UV radiance in expedite the development process The analysis of the
synonymous substitutions that accumulated through the development trails

revealed a unique mutational spectrum. The spectra of the spontaneous
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substitutions were previously reconnoitred for a wild type and mutS-defective
mutator strain° Contrary to the wide distributions for the wild type, the mutator
strain prohibited two peaks at AT to GC and GC to AT and very small
hesitations for the another substitutions. This transition biased spectrum of the
mutators was same to that another mutators strains with deficient mismatch-
repair and/or proofreading processes. Else confirmed the same spectra features
of the two mutators used in this treatise 4S and 4HSB, even although there
were fewer accumulated substitutions than the values recorded in the previous
studies. Compared with the exemplary spectrum of mutators, the spectrum of
the UV-enhanced synonymous substitutions for all strains inclusive Co was
broader. The portion of GC to TA was still high whilst the fractions of AT to
TA, AT to GC and GC to TA were at levels comparable to that of the wild
type, the UV-enhanced substitutions inclusive not only transitions but else
transversions same to the spontaneous substitutions in the wild type.
Microorganisms often organize their gene expression at the level of
transcription and translation in restraint to solar radiation. The present the use of
both transcriptomics and proteomics to progress knowledge in the field of
bacterial response to destructive radiation. Those treatise pertain to different
application areas for example fundamental microbiology, water treatment,
microbial ecology and astrobiology. Even although it has been confirmed that

MRNA abundance is not always consistent with the protein regulation.

Conclusion: Various techniques for molecular diagnosis of mutant bacteria via

physical mutagenesis. Also, gene expression and conventional molecular

158

WWW.GOIDI-USA.ORG



]ournal

(;mdl American Iourml
n Development and Investment
GOIDI INTERNATIONAL GROUP OF INSTITUTION

detection techniques are utilized to diagnose mutant bacteria via physical

mutagenesis.

Key words: Genotypic detection, Irradiation, Mutagenesis and

Microorganisms.

Introduction

Biology's field of molecular genetics examines the ways in which DNA
molecule structure and expression vary among organisms . Scientists in the field
of molecular genetics employ a process known as "investigative genetics" to
determine the structure and/or function of genes in the genome of a particular
organism [3]. Cellular, molecular, biochemical, and biotechnology studies are
all founded on the merger of numerous biological subfields. Scientists search
for gene mutations or change a gene in order to link a gene sequence to a
specific phenotype. Many genetic diseases can be treated and even cured using a
powerful technology called molecule genetics, which identifies mutations that

are linked to certain genetic conditions [4].

For understanding molecular genetics , the Central Dogma of genetics is
essential. As stated in the Central Dogma, DNA repeats itself through the
process of transcription and translation [5]. The Central Dogma and the genetic
code are utilized to understand the translation of RNA into proteins. ribosomes

translate RNA into proteins, whereas mitochondria perform DNA replication
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and transcription from DNA [6]. Having four base pairs in the genetic code
means that the coding is completely redundant (adenine, cytosine, uracil, and
guanine) , various combinations of these base pairs can yield the same amino
acid (read in triplicate)[1] Proteomics and genomics, two branches of biology,

owe their origins to Molecular Genetics and the Central Dogma [7].

Researchers employ reverse genetics to identify the genes or gene variations
that are responsible for a specific trait. Mutagens (chemicals or radiation) or
transposons are used to produce random mutations in order to screen individuals
for a particular trait. When the target phenotype is difficult to see, Mutagenesis
can be followed by a selection or other secondary test in organisms such as
bacteria or cell cultures. To distinguish between mutants and non-mutants, the
cells can be genetically engineered to express an antibiotic resistance gene or a

fluorescence reporter reporter [8].

If the trait is caused by multiple genes, then a complementation test can be
used to determine which of the genes is responsible for the phenotype. These
genes can then be divided into three categories: those that have gained or lost
their functions, those that have no influence, in addition to the ones that have
remained constant (the mutant gene masks the phenotype of another gene). A
mutation's exact location and kind can be determined through sequencing. [9]. It
IS an impartial strategy that often delivers a high number of unexpected
outcomes, which is known as forward genetics . despite the fact that it can be

costly and lengthy . Researchers have successfully used the nematode worm
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Caenorhabditis elegans, the fruit fly Drosophila melanogaster, and the zebrafish
Danio rerio to investigate the phenotypes generated by genetic abnormalities
[10].

The term "reverse genetics" refers to molecular genetics techniques that are
used to determine the phenotype of a gene of interest after an intentional
mutation. The phenotypic is utilized to figure out what the gene's function is
when it isn't mutated. Mutations in the gene of interest can be unintentional or
purposeful [11]. Mutations may be a mis-sense mutation caused by nucleotide
substitution, a frameshift mutation caused by a nucleotide addition or deletion,
or the entire addition or deletion of a gene or gene section are all examples of
mutations. A gene knockout occurs when a gene is deleted, losing its ability to
operate as a gene e.g. knockout mice. Misunderstood mutations can result in a
whole or partial loss of function, which is called a knockdown. RNA
interference can be used to achieve a reduction in mRNA levels (RNAI) [12].
Introducing genes into the genome of a living thing is another possibility. A
process known as transgenesis) to generate a gene knock-in, which leads in the
host gaining the ability to perform a certain function. Because the gene of
interest is already known, these techniques are more rapid than forward genetics
in terms of producing results. However, these techniques have some inherent
bias when it comes to selecting whether or not to link a phenotype to a specific

function [13].

Mutagenesis is the process of altering an organism's genetic information
through the occurrence of a mutation. In either case, it can be caused by

exposure to mutagens. It is also possible to conduct experiments in the

161

WWW.GOIDI-USA.ORG



Journal

bmdl American lourml
n Development and Inv
GOIDI INTERNATIONAL GROUP OF INSTITUTION

laboratory. An organism's genetic code can be altered by a chemical or physical
agent known as a mutagen, which causes an increase in the rate of mutations.
Cancer and other heritable diseases can result from the process of mutagenesis
in nature, which is a driving force of evolution. Their discoveries led to the
creation of mutagenesis as a scientific discipline. M. Robson was a household

name in the first part of the twentieth century [14].

A new mutation is passed down from one parent to their offspring on average
every 60 generations in humans. Human males tend to pass on an average of

two extra mutations to their offspring for every additional year of age [15,16].

Bacteria (singular bacterium) are widespread, free-living creatures that are
composed of only one biological cell. Bacteria (singular bacterium) are the most
common type of bacteria. They are a vast class of prokaryotic bacteria that can
be found all over the world. It is believed that bacteria, which are normally only
a few micrometres in length, were among the first life forms to originate on
Earth and can now be found in virtually all of the planet's ecosystems. In
addition to soil and water, bacteria can be found in a range of other areas such
as acidic hot springs, radioactive waste, and the Earth's deep biosphere. Bacteria
play a crucial part in the nutrient cycle, recycling nutrients and fixing nitrogen
from the environment. The decomposition of dead bodies is a natural process
that occurs as part of the nutrient cycle; microbes are responsible for the
putrefaction stage of this process. Extremophile bacteria transform dissolved

compounds such as hydrogen sulfide and methane into energy in the biological
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communities surrounding hydrothermal vents and cold seeps, thereby supplying
the nutrients required to sustain life. Bacteria can survive with plants and
animals in symbiotic and parasitic relationships, depending on the situation. It is
estimated that the vast majority of bacteria have not yet been identified, and that
many species are hard to produce in the laboratory. Bacteriology is a branch of

microbiology that is devoted to the study of bacteria [17].

The polymerase chain reaction (PCR) is utilized when executing a real-time
polymerase chain reaction (real-time PCR) (PCR). DNA molecule tracking does
not occur at the end of the PCR like it does in ordinary PCR, but rather during
the PCR itself (in real time). It is possible to perform quantitative and semi-
quantitative real-time PCR with real-time PCR (number of DNA molecules
above/below a certain threshold) in real-time PCR (semi-quantitative real-time
PCR). Detection of real-time PCR products is accomplished using one of two
common methods: (1) non-specific fluorescent dyes that intercalate with any
double-stranded DNA, or (2) sequence-specific DNA probes made up of
oligonucleotides labeled with a fluorescent reporter that can only be detected

after hybridization with the probe's complementary sequence, or both [18].

The MIQE guidelines recommend using the acronym gPCR for quantitative
real-time PCR and RT-gPCR for reverse transcription—Qpcr [3] Although most
authors use the abbreviation "RT-PCR" to refer to reverse transcription
polymerase chain reaction rather than real-time PCR, this isn't always the case

[19].
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Quantification of gene expression applications Traditional It is unreliable to
measure gene expression using DNA detection technologies. On order to obtain
an accurate quantitative result, it is necessary to detect mRNA on a northern or
Southern blot, as well as PCR products on gels or in a Southern blot. If you run
a conventional PCR with 20-40 cycles, you will see that the amount of DNA
product produced does not increase proportionally to the amount of target DNA

introduced into the PCR. [20].

The two most prevalent methods for quantifying nucleic acids with real-time
PCR are relative quantification and absolute quantification [21], by comparing
target DNA molecules to DNA standards and utilizing a calibration curve,
absolute quantification determines the exact number of target DNA molecules.
As a result, it's critical that the sample and reference PCRs have the same
amplification efficiency [22]. Internal reference genes are used to evaluate the
relative expression of the target gene in comparison to other genes.
Complementary DNA changes are produced by the alteration of mMRNA
expression levels (cDNA, generated by reverse transcription of mRNA).
Relative quantification is faster and does not require a calibration curve because
the amount of the studied gene is compared to the amount of a control gene.
Relative quantification data can be compared across different RTqPCRs because
the units used to measure them are irrelevant. Included housekeeping genes are
meant to compensate for non-specific variation. such as variations in the RNA
amount and quality that might reduce the efficiency of reverse transcription and,
therefore, the PCR process in its entirety. In order for the approach to work, the

reference gene must remain constant [5].
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Because of its great sensitivity and dynamic range in identifying DNA, RT-
gPCR can be used to identify genetically engineered species. A less precise
option is to do a genomic or protein analysis instead.. Rather than the transgene,
the problem lies with amplification of promoter, terminator, or even
intermediary sequences employed in vector engineering. It is common practice
to count the number of transgene copies used in the creation of a transgenic
plant. When a single copy control gene from the treated species is used, its

relative abundance can be quantified [6].

Results and Discussions

In Escherichia coli mutations accumulate when exposed to Ultraviolet

radiation

Mutations are caused by both extrinsic mutagenic stimuli such as UV
radiation and intrinsic mutagenic causes such as inherent molecular defects. It is
critical to establish the mutational properties of both components in order to
acquire a thorough an understanding of how evolution works in the wild as well
as in laboratories. For all the work done on intrinsic factors, little is known
about how extrinsic factors affect the genetic code . A frequent mutagen, UV
radiation, was examined in Escherichia coli genome-wide. During the course of
28 days, we experimented with UV light. Most mutator strains' mismatch repair
systems were unable to keep up with the rate of mutation accrual. As a result of
the substantial contribution of extrinsic causes to mutations, the probability of

innate error-correcting systems being removed increased The range of UV-
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induced mutations in the mutator was greater than the range of spontaneous
mutations. UV radiation has a wide spectrum of effects and a high upper limit
of occurrence, implying that it has a widespread role in speeding up the

evolutionary process [1].

Viability and mutation probability increased in E. coli after exposure to Uv

radiation, according to the research.

Mutagens such as ultraviolet light (UV radiation) are hazardous . and it was
predicted that it would decrease cell viability and increase the likelihood of
mutations. Three E. coli strains were tested for UV sensitivity and the rate of
natural mutation in the absence of UV exposure to see how these fundamental
UV radiation activities influenced the organisms. One was E. coli MDS42,
which was given the name Co because it had a good error-correction system.
AS and HSB are two mutant strains. were constructed from Co by deleting the
genes involved in error correction (dmutS for AS and AmutH, AmutS,
and AuvrB for AHSB). In the mismatch repair system, loss of the mutS or mutH
genes results in an increase in mutation rates, which has already been shown8.
Nucleotide excision repair is mediated in part by the uvrB gene. Repairing
genomic DNA damages induced by UV radiation is a key role of this activity.
UvrB defects lower the native UV resistance. Thus, A HSB remained developed

to remain a UV-sensitive mutator strain [23, 24].

First complete that the mutators from Co. had a higher rate of spontaneous
mutation. A fluctuation test using a mutation that causes an acid called nalidixic

acid resistance (NalR) confirmed that the two mutators had around 40 times the
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mutation rate of Co. (Figure . 1a). Only a little variation in growth rate was seen
between these mutator strains ( Figure . 1b , ANOVA, F(2, 177) = 109, p <
0.05) . These similar rates matched those found in a previous study, which
found that when the mutation rate climbed over 100 times that of the wild type
8, the growth rate reduced significantly. Figure . 1c—e shows that UV radiation
as a mutagen has a negative effect on the three strains' abilities to survive and
adapt to their environment . For all strains, the survival rate, or the percentage of
viable cells, declined as UV dosage rose. The NalR mutant fraction, on the other
hand, grew in number. In other words, there was a negative correlation between
the properties of viability and adaptability (Fig. 1f). In contrast to the other
strains, HSB showed lower viability when exposed to UV light, The lack of
uvrB is consistent with this (Figure . le, black circles). The NalR mutant
percentage of this strain increased dramatically when the UV exposure was
lowered (red circles) . Due of HSB's large and notably deadly mutation
generation per UV dosage when compared to the two mutator strains' equivalent
mutation rates without UV exposure, its UV-sensitive viability can be
explained. Furthermore, It has been demonstrated in this study that it is possible
to maintain a high level of UV-induced mutation rate simply by maintaining the
survival fraction constant, regardless of UV dosages, sensitivity to UV
exposure, or any other variable that affects survival fraction or spontaneous

mutation rates [9].
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Figure (1): UV radiation influences ancestral strain mutability and survival. (3)

Charges of spontaneous mutation in three strains before to the experiment . 95 percent
confidential intervals estimated by MSS26. (b) Highest growth rates of ancestral strains.
Error bars reflect standard deviations (n = 60). Affected survival rates (black circles)
and NalR mutant percentages among survivors (c—e) for the ancestral strains (Co, S,
3) . Co (black
circles), S (grey circles), and HSB (grey circles) (white circles). The data was re-plotted

and HSB) (red circles). Error bars reflect standard deviations (n =

after (c —e).

Evolutionary changes in viability and mutability in the presence of UV exposure
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Treatments of 5 and 10 mJ/cm2 UV improved the survival rate in some
lineages of all strains that had been exposed to UV during the evolution
experiment, These results are in line with those that showed an increase in UV
exposures during the course of the study (Figure . 3a, purple bars with
asterisks). When it came to this growth, UV radiation was not a role (Figure . 3
a, grey bars). Adaptive evolution toward UV tolerance occurred in some
lineages in the presence of UV radiation, which the researchers consider to be
essential. During the evolution experiment, we discovered that UV light had a
significant effect on lineage survival rates, which was consistent with our
findings. Some lines of descent, notably S and HSB, did not exhibit a
substantial improvement in UV tolerance during our short-term research (see
below). The organism's mutability increased as a result of exposure to UV rays
during the evolution experiment. It was found that some lineages exhibited this
pattern even when they were not exposed to UV radiation (Figure. 3b). Even
though viability increased in the evolution studies, individuals selected from
populations did not lose their ability to adapt, demonstrating that probable error-
correcting systems did not improve across the board (Fig. 3c). When it comes to
viability and UV resistance, there is no evidence to suggest that UV-induced
mutations are the outcome of the evolution of claimed error-correcting

mechanisms in the first place [25].
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Figure (2): UV radiation impacts established strain viability and mutability. Finally, the
evolution experiment shows the final populations® survival rates and their ancestral
strains’ fraction of NalR mutants. These were 5 and 10 mJ/cm2 for Co, S, and HSB
respectively. 6 lineages of each produced strain were averaged. Error bars show
standard deviation. A single asterisk denotes an increase in survival rate or mutation
fraction, while two indicate a decrease (t or Mann-Whitney U tests, FDR less than 0.05;
see Methods for more information about these tests). Ancestral strain survival rates and
NalR mutations are shown in black circles, while lineages exposed to UV are shown in
purple/grey circles. (a) and (b) redrawing the graphs in this manner (b). The ancestral
strain levels are depicted by dashed lines on a vertical/horizontal axis.

There is growth selection after exposure to UV radiation in evolution studies,

therefore growth charges can be used as a selecting characteristic. We compared
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the maximal growth rates of evolved lineages to those of their ancestors who
were not exposed to UV radiation in order to verify this hypothesis (Figure . 4).
When exposed to UV radiation, all strains generated higher maximum growth
rates than predicted following the evolution trials (Mann-Whitney U test, 0.05).
The maximal growth rates of two mutator strains increased statistically
significantly (Mann-Whitney U test, 0.05) level in the absence of UV exposure.
Growth adaptability was aided by a higher mutation rate, as demonstrated by
this experiment, which found that only the lineages of Co that were not exposed
to UV during the evolution experiment exhibited no significant rise. If UV-
induced mutations were not responsible for the matador lineage's greater

maximum growth rates, they were just a minor factor. The matadors were not

exposed to uv radiation [26].
1.0
<
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Figure (3): Traits of strain evolution Following UV exposure on 28th day , the final

populations were compared to their parental strains. Refer to Fig. 1b when plotting
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Anc. Each developed strain had six mean lineages. The error bars show SD. In all cases,
maximal growth rates increased compared to their predecessors (t-test, p< 0.05). The

accumulation of mutations during the UV exposure experiment in evolution.

It was determined through whole-genome sequencing that the populations had
a set number of genetic alterations that were detected (Tables 1 and S1). For the
evolution experiments, we used the number of synonymous substitutions to
calculate the accumulation rate of base pair substitutions (BPSs) (Figure . 5).
Accumulation and spontaneous mutation rates increased even if UV radiation
was absent (Fig. 1a). Co mutations were reduced when UV radiation was not
present, but the rate of change was still comparable to the wild-type mutation
rate from a previous study [26]. In the absence of UV radiation, the
accumulation rates of the mutators were higher than those of Co6. HSB
exhibited a higher accumulation rate than S in fluctuation testing, which varied
(Figure. 1a). This variation may be attributable to the fact that different
techniques employ varied numbers and locations of marker genes [27]. There
were much more mutations detected by genomic sequencing than were detected
by the fluctuation test. It is also possible that the two mutators have a somewhat
different set of mutational capabilities. Resistant strains may have variable
mutation rates because of the presence of unique mutations in their mutants.
Due to this, the evolution experiment without UV light produced different
accumulation rates and spontaneous mutation assessments for different genetic
backgrounds, as predicted. Afterwards, we estimated the accumulation rates in
the presence of ultraviolet light (UV). The evolution experiment was a success ,

we found no significant correlation between the number of synonymous
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substitutions and advantageous traits such as survival rate in response to UV (
p= 0.04 and 0.27 for 5 mJ/cm2 and 10 mJ/cm2, respectively, p > 0.05 ) or
maximal growth rate (p= 0.04, p > 0.05), indicating that few of the
accumulated mutations were beneficial. UV-induced mutations, on the other
hand, are expected to occur only infrequently, in comparison to spontaneous
mutations. While under the influence of ultraviolet radiation, all pressures
accumulated at approximately the same rate (ANOVA, F(2 ,14) = 0.15, p =
0.86). These rates were much higher than those found in the absence of UV
exposure (a 26-fold and a 3.4-fold increase in the accumulation rates of A HSB
andA S, respectively). UV-induced mutagenesis was found to predominate over
spontaneous mutation rates, and accumulation rates could be equal (Figure 5)
independent of changes in UV dosage exposed (Figure 2c), viability in response
to UV (Figure 1c—e), and/or spontaneous mutation rates (Figure 1d-e) (Figure
1). (Figure. 1a) [28].

The UV-induced mutations' mutational spectrum and local sequence context

During evolution studies, synonymous substitutions were analyzed to reveal a
separate mutational spectrum (Fig. 6a and Table S2). MutS-deficient mutator
strain6 and wild type3 have previously been studied for the frequency of
spontaneous substitutions (Fig. 6a, top and middle). We found noticeable spikes
in the frequency of GC/AT mutations in Mutator strain in comparison to the
wild type (Figure . 6a, bottom). Mutator strains with poor mismatch repair or
proofreading mechanisms were similarly shown to have a transition-biased

spectrum. This study employed S and an HSB as mutators since their spectrum
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properties were similar, and this was expected given the low number of
substitutions reported in previous investigations (Table 1). Conventional
mutators produced more and more diversified conjugate mutations than
ultraviolet light (UV). GC to TA percentages in the wild type were identical to
those in the AT to TA, AT to GC, and AT to TA fractions in the wild type. To

put it another way, UV radiation had no effect on replacements in the wild [1].
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Figure (4): BPS spectra and context. ( a ) The frequency of each synonymy type. The
A S' spectrum for the wild kind ( top ) and mutS-defective strain (center) were derived
from prior investigations. 3,6. For the UV-induced mutation spectrum, all strains were
combined (bottom). A 1,000 Monte Carlo simulation produces a standard deviation.
These distributions were not comparable (Kolmogorov — Smirnov test , p < 0.05). The
frequency of BPS was determined for each singlet (b,d,e) or doublet (c,f) nucleotide (10
bp to 10 bp). The frequency of BPS was computed for each nucleotide (A, T, G, and C) 4
bp from the BPS in (b) or for each doublet 4.5 bp from the BPS in (c) (c). The Monte

Carlo simulations used the mutational spectra found for each dataset.
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Synonymous BPSs were analyzed in greater depth to determine which single
nucleotide in the immediate sequence context (10 bp to 10 bp) is most likely to
appear with all BPS (Fig. 6b—e). Using Monte Carlo simulations, BPSs and their
associated mutational spectra were generated at random in the genomes as a null
hypothesis based on the absence of a biased context. In terms of UV's
mutagenesis spectrum, BPSs are more likely to be induced at G or C. (Figure .
6a, and green and purple lines at 0 bp in Figure . 6d). According to Fig. 6, BPSs
were more likely to occur on the fifth or third side of A or T on a DNA
sequence (red line at 1bp and blue line at +1bp) as shown. Those arrangements
"5-TC-3" and "5-TG-3" were vulnerable to UV radiation alterations as a result
There is evidence that dipyrimidine sites can be a hotspot for mutations because
they frequently produce DNA lesions (pyrimidine dimers) in response to UV
exposure and are more likely to introduce BPSs, notably C through T at the
previously damaged sites19. A prior study6 employed mutS-deficient strain,
which did not have these basic patterns for spontaneous substitutions. We found
that +2 bp side of G, +2 bp side of C, 3 side of G, or 5 side of C may be an

error-prone motif after running the simulation [29].
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ARTICLE

L’impact de la motivation sur la réussite universitaire

Nizar Ghayaza

l. Introduction
Au cours de leur cursus scolaire ou pré universitaire, les bacheliers sont
amenés a refléchir quant a leur avenir universitaire et professionnel, et a prendre
des décisions d’orientation. Les contextes dans lesquels se déroule la procédure
d’orientation étant variés, plusieurs scénarios sont a envisager. Certains éleves
semblent acteurs de leur orientation. Ils ont choisi une orientation scolaire
donnée et se sentent a I’origine de cette décision. D’autres se sentent influencés
par leurs parents, professeurs, etc. Ces bacheliers suivent une voie scolaire
qu’ils n’ont pas choisie au départ, avec éventuellement le sentiment d’avoir éteé
influencés. Enfin, pour certains éléves, une voie scolaire leur a été imposée en
raison de résultats scolaires «insuffisants», ou d’un manque de place dans la
filiere souhaitée, etc. Il est alors légitime de se demander quel impact ces
differentes situations peuvent avoir sur la motivation scolaire ultérieure des
nouveaux orientés aux universités des sports en Tunisie. Quel serait le profil
motivationnel vis-a-vis des activités scolaires d’un adolescent suivant une voie
qu’il n’a pas le sentiment d’avoir choisie ?

Dans le domaine de 1’orientation scolaire et professionnelle, la
motivation est un construit souvent utilise et évalué, notamment en vue de
définir un projet scolaire et professionnel. Parallélement, d’un point de vue
théorique, ce concept a donné lieu a de nombreuses études basées sur diverses

approches. Parmi celles-ci, certaines sont basees sur les travaux de Bandura
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(1986, 2003). Selon cette approche, le sentiment d’efficacité personnelle (SEP)
est un déterminant important de 1’engagement de I’individu dans une activité.
Celui-ci est défini par la croyance que I’individu a de ses capacités a réaliser
une performance. Plusieurs chercheurs ont travaillé dans cette perspective dans
le cadre de l'orientation scolaire et professionnelle. Nous pouvons citer en
exemple une étude de Blanchard et Vrignaud (1994) qui a montré que le SEP
relatif a 1’exercice d’une profession est li¢ a l’intérét pour cette méme

profession.

Dans cette étude il sera question de mesurer 1’importance de I’orientation

vers les instituts de sport et d’éducation physique en Tunisie ISSEP et de la
mettre a I’épreuve de la réussite des étudiants. Nous discuterons de 1’impact que
peut avoir l’origine scolaire et les acquis prés-universitaires sur les
performances académiques des étudiants, sachant que les postulants pour les
¢tudes en EP sont détenteurs de baccalauréats hétérogénes auxquels s’est
ajoutée depuis 2007 la création, par décision politique, d’un bac-sport dont on
ignore la logique de sa mise en place, mais qui suscite plusieurs interrogations

quant a sa pertinence.

La diversité des sections pré-universitaires peut en effet revéler des

prédispositions plus adéquates chez certain étudiants a suivre une formation
universitaire en EP. On peut s’attendre par exemple, a ce que les étudiants
originaires des sections scientifiques soient plus disposés a réussir compares a
leurs homologues venant des sections littéraires. Cependant, cette réussite sera

examinée en comparant les sections traditionnelles, tous confondues, qu’elles
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soient littéraires ou scientifiques, avec le nouveau venu, le Bac-sport.

Extrinsequement motivés pour rejoindre les études en éducation

physique, les étudiants détenteurs d’un Bac-sport trouvent des difficultés a
suivre les enseignements théoriques, difficultés inhérentes a leur orientation
précoce vers cette section (Bac-sport), depuis leur accés a I’enseignement

secondaire.
Considérations sur ’orientation

Orienter, ¢’est adapter le choix des études au profil scolaire. L’orientation
est une notion polysémique et ambigle, elle « renvoie au moins cing réalités en
interaction :  économique, sociale, psychologique, pédagogique et
anthropologique. » (p. 8). Lapassade ajoute : bien souvent 1’orientation échappe
a toute tentative de rationalisation. Et pour cause « elle est partie intégrante de la
condition humaine [...] en ce sens, dans son acception de formes indéterminées,
elle est révélatrice de I’inachévement de 1’existence et, citant Lapassade (1963,
p. 244) du "mouvement permanent par lequel ’homme s’efforce d’entrer dans

la vie" » (p. 8).

Brasselet et Guerrien consideérent que « dans le domaine de 1’orientation
scolaire et professionnelle, la motivation est un construit souvent utilisé et

évalue, notamment en vue de définir un projet scolaire et professionnel » (p. 1)

Le sujet confronté a son orientation est mobilisé par des motivations qui
posent la question son autodétermination dans le choix qui en découle. A ce

propos, Brasselet et Guerrien, citant Deci et Ryan (1985) « définissent différents
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types de motivation, classées sur un continuum en fonction du degré de

satisfaction du besoin d’autodétermination éprouvé par 1’individu. » (p. 3).

Considérons de plus pres les concepts de motivation et d’autodétermination,
afin de mieux comprendre et expliquer leurs influences sur le choix de chaque

groupe des futures étudiants s’engageant dans les études de maitrise en EP.

La motivation

Précisons de prime abord que [I’approche théorique de

I’autodétermination (Deci et Ryan, 2008 ; Ryan et Deci, 2000) est une théorie
motivationnelle s’articulant autour de quatre sous-théories. A savoir la théorie
de I’évaluation cognitive (Deci et Ryan, 1985a), celle des orientations de
causalité (Deci et Ryan, 1985b), celle de I’intégration organismique (Ryan et
Deci, 2002), et enfin celle des besoins fondamentaux (Deci et Ryan, 2000).
Rappelons ici que cette vision sociocognitive de la motivation a engendré
plusieurs travaux scientifiques dans le domaine sportif comme ceux de
Chatzisarantis et al. (2003) et Vallerand, (2007a). La nature de I’engagement
dans une activité permet de faire la différenciation entre deux formes de
motivation, en [’occurrence intrinseque et extrinseque, lesquelles formes

occupent une place capitale dans cette conception.

Toutefois, la compréhension du comportement humain exige aussi
d’examiner I’"amotivation" (Deci et Ryan, 1985a), autrement dit 1’absence

proportionnelle de motivation. Quand un sujet est "amotivé", il n’arrive pas a
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mettre en relation son comportement et les conséquences qui lui sont associées.
Ainsi, il ne percoit aucune raison de poursuivre son engagement dans une telle
activité (Vallerand et Fortier, 1998).

Dr’ailleurs, les diverses figures de motivation présentées par Deci et Ryan

(1985a) sont susceptibles d’€tre alignées sur un  assortiment
d’autodétermination. Ce continuum de 1’"autodétermination”" est le reflet du
locus de causalit¢ discerné par 1’individu. La notion de "locus de causalité
percu" réfere au degré avec lequel les personnes évaluent étre a 1’origine de leur

comportement personnel (Deci et Ryan, 1985a).

Bandura (1977) précise que la motivation est 1’énergie qui fait avancer et

réaliser des progrés de la performance. Selon Nuttin (1984) la motivation
représente 1’énergie de ’action et correspond a un processus interne qui influe
sur le comportement dirigé vers un objectif. Autrement dit, la motivation
stimule nos actions, aide a surpasser les obstacles et reste le facteur clé de
I’apprentissage. Le point le plus important de la motivation est sGrement la
fixation d’objectifs. Ainsi, les buts a atteindre sont des régulateurs de notre

motivation et stimulent par conséquent notre envie de relever les challenges.

Ainsi, selon Rolland Viau (1994), la définition de la motivation a 1’école
se preésente comme étant: «un éetat dynamique qui a ses origines dans les
perceptions qu’un éléve a de lui-méme et de son environnement et qui I’incite a
choisir une activité, a s’y engager et a persevérer dans son accomplissement

afin d’atteindre un but. »
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Ces deux définitions indiquent qu’on ne motive pas un individu mais

plutdt qu’on peut lui établir un contexte motivant susceptible de faire changer
sa vision de I’action. Par ailleurs, I’assemblage de ces deux définitions nous fait
prendre conscience que la motivation n’est pas un simple concept mais au
contraire, elle incarne un phénomene dynamique qui traduit le fait qu’elle peut
changer a tout instant en fonction des impressions de 1’éléve, de ses conduites

et de son entourage.
Le modéle de I’auto-détermination

Le mode¢le de 1’"auto-détermination™ de Deci et Ryan (1985, 2002) vise a
comprendre et a expliquer la dynamique motivationnelle qui incite un individu
a s’engager ou non dans une action. Cela postule que tout étre humain est un
organisme actif qui, de maniére innée, cherche régulierement a accroitre sa
capacit¢ humaine, a se développer d’un point de vue psychologique en
decouvrant de nouvelles visions, par la maitrise de nouveaux défis et par la
satisfaction des trois besoins psychologiques basiques, en 1’occurrence la
compétence, I’autonomie et 1’appartenance sociale (Bryan et Solmon, 2007 ;
Deci et Ryan, 2000, 2002).

Ce modele de 1’"auto-détermination" déploie 1’idée que les pensées qui
incitent quelqu’un & s’engager dans une activité sont variées (Deci et Ryan,
2000). Les chercheurs précisent qu’il y a des figures distinctes de motivation
qui se différencient par leur degré d’auto-détermination, autrement dit, le degré
avec lequel une action est realisée avec une sensation de libre choix et de

cohésion interne, selon les mémes auteurs (Deci et Ryan, 2000, 2002).
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Ces deux chercheurs proposent trois grands types de motivation
structurée selon un continuum : la "motivation intrinseque”, la "motivation
extrinseque" et I’"amotivation". Chacune des formes de motivation est adjointe

a un niveau d’"auto-détermination™ plus ou moins haut.

Amotivation

Maotivation
cxtrinscoue

Régulation Régulation Régulation
externe identifice iniégrée

Compaortement Compaortement
non autodélerming autodéterming

Régulation
introjectée

.

Source : Deci et Ryan (1985, 2000)

Figure 1: Le continuum de la motivation selon la théorie de 'autodétermination de Deci et Ryan, (1985, 2000).

La motivation, telle que désignée par la théorie de 1’autodétermination

(Deci et Ryan, 1985) puis réétudiée par le modele hiérarchique de Vallerand
(1997), est une notion tridimensionnelle privilégiant la motivation intrinseque,
la motivation extrinséque et 1’amotivation. Les deux premiers types de
motivation ont une classification tripartite qui subdivise la motivation
intrinseque a la connaissance : le plaisir d’apprendre, d’essayer de nouvelles
choses, a la réalisation : le plaisir de créer quelque chose, de se surpasser, et a
la stimulation : le plaisir de vivre des sensations. Ensuite, les auteurs disséquent
la motivation extrinséque en régulation identifiée ou le comportement est trés

valorisé par 1’individu méme si celui-ci n’est pas intéressant, en régulation
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introjectée ou le comportement est sous I’influence de pressions externes mais
que l’individu commence a intérioriser,ensuite en regulation externe ou le
comportement régulé par des facteurs externes tels que des réecompenses et des
punitions, enfin, en régulation intégrée ou le sujet préfére simplement
s’engager dans une activité car il percoit une relative concordance entre

[’activité et ses motifs internes.

L’amotivation référe a I’absence relative de motivation ou de perception
de controle sur le comportement. D’aprés les mémes auteurs, les types de
motivation difféerent donc quant a leur degré d’autodétermination et se

succederaient sur le continuum précisé en amont.

La motivation intrinseque et la motivation extrinseque

Parmi les facteurs déterminants de la motivation intrinséque, on retrouve
I’autodétermination qui est le besoin de tout sujet de se voir comme la cause
principale de son comportement, de pouvoir choisir ses conduites. Les
sentiments de pression, contrainte, controle, réduisent 1’autodétermination et
fait baisser la motivation intrinseque. Par conséquent, les situations dans
lesquelles les sujets ont 1’option de choisir les taches voire leurs conditions
d’exécution, et dont ils connaissent les objectifs a long terme, conditionnent la
motivation intrinséque. Donc, nous pouvons conclure que 1’autodétermination
et le sentiment de compétence jouent un réle central dans la motivation

intrinséque.
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Nous précisons ici qu’une motivation intrinséque favorisera la confiance
en soi et 1I’émotion positive qui, conséquemment, amélioreront 1’apprentissage
et ainsi I’affirmation de soi. La motivation intrinséque est alors un des facteurs
améliorant les facultés d’apprentissage et réalisation de soi. Le contraire peut
étre qualifié comme de la motivation extrinseque : elle se caractérise lorsque le
sujet agit dans 1’intention d’obtenir une conséquence qui se trouve en dehors de
I’activité méme ; a titre d’exemple, le fait de recevoir une récompense, d’éviter

de se sentir coupable, ou encore de gagner 1’approbation.

D’ailleurs, 1’éléve peut étre motivé extrinséquement quand il pratique
une activité¢ en échange d’une récompense instrumentale ou bien morale. Celle-
ci est en rapport avec les facteurs extérieurs autour de la pratique comme les

encouragements externes (note, bonus, etc.).

En plus, nous distinguons plusieurs facteurs déterminants de la
motivation extrinseque, surtout les choix des perspectives d’avenir et la fagon
dont celles-ci sont canalisées. En milieu scolaire, les exemples de ce type de
motivation, en ce qui concerne 1’orientation universitaire ne manquent pas :
opter pour un choix pour faire plaisir a ses parents, voire a ses professeurs ou a
ses pairs. Nous pouvons conclure que contrairement a la motivation intrinséque,
la motivation extrinséque est gérable et dépend de la disponibilité de ses acteurs

a accorder plus d’autonomie au sujet concerne.

Nous constatons alors que la motivation extrinseque est vécue comme
une contrainte, alors que la motivation intrinséque est totalement
autodéterminée. Ainsi, la motivation extrinseque est-elle la moins

autodéterminee car elle est mobilisée par de multiples influences extérieures.
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L’" Amotivation"

Une personne est amotivée a faire une activité quand elle n’a aucune

motivation et qu’elle ne saisit pas de relations entre ses actions et les résultats
escomptés. Il y a alors absence de motivation (Vallerand, 1990 ; Vallerand et
al., 1989 ; Vallerand et Senecal, 1992).

Pour conclure, nous pouvons avancer que la motivation a 1’école pour
choisir une orientation pertinente a la fin de I’enseignement secondaire n’est
pas quelque chose d’artificiel, mais plutot une sorte d’échelonnage qui va de
I’"a-motivation” en passant a la "motivation intrinseque™. Ceci est valable pour
les €leves relevant des différentes sections du baccalauréat. Mais, il n’en est pas
de méme pour ceux engagés depuis le début du cycle secondaire dans la section

Bac-sport.

Arrivé a ce niveau de I’analyse, il importe d’introduire une notion
importante pour mieux cerner le processus décisionnel ; il s’agit du concept de
I’autonomie ou de besoin d’autonomie de 1’¢leéve, fortement 1i¢é a la prise de

décision au moment de 1’orientation.

Besoin d’autonomie

La spécificité de la théorie de 1’"auto-détermination” est de réclamer que
le contentement du besoin d’autonomie est un ¢lément aussi capital que le

besoin de compétence lui-méme dans la dynamique motivationnelle des
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personnes (Deci et Ryan, 2000 ; Ryan et Deci, 2002, 2007). Les chercheurs ont
montré simultanément un rapport positif entre une haute perception
d’autonomie et une motivation "auto-déterminée" et une relation négative entre
celle-ci et la motivation non auto-déterminée des apprenants (Hagger,
Chatzisarantis, Culverhouse et Biddle, 2003 ; Parish et Treasure, 2003 ;
Standage et al., 2003, 2005, 2006 ; Ward, Wilk- inson, Graser et Prusak, 2008).

Ce besoin d’autonomie est au cceur de débats qui occupent encore les

scientifiques (Carver et Scheier, 2000 ; Sansone et Harackiewicz, 2000). Il
porte simultanément sur la clarification du concept et sur la notion
transculturelle qui lui est lice (Deci et Ryan, 2000). Essayons d’exposer
succinctement les arguments des uns et des autres, en nous appuyant sur les
principaux facteurs qu’un milieu institutionnel peut susciter pour contenter le

besoin d’autonomie de ses apprenants.

Deux auteurs, en I’occurrence Carver et Scheier (2000) ont critiqué

I’ambiguité qui existe entre la définition proposée par les auteurs de référence
et 1'utilisation courante du concept d’autonomie. le dictionnaire Le Robert
(1998) définit ’autonomie étant comme la « faculté d’agir librement », «
indépendance »; et définit «une personne autonome» comme étant
« quelqu’un qui ne dépend de personne, qui est indépendant, libre ». Bref, nous
pensons qu’étre « autonome » s’approche d’étre indépendant, d’étre libre de

toutes contraintes extérieures.
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En revanche les défenseurs du modéle de 1’"auto-détermination”
définissent le besoin d’autonomie comme le besoin « de se sentir a la base de
ses actions et d’avoir la possibilité de faire des choix entre plusieurs pistes
d’action » (Guay, Vallerand et Blanchard, 2000, pp. 177-178). C’est la
conception d’€tre a I’origine de son propre comportement (Ryan et Deci, 2006).
Les auteurs précisent, en méme temps, 1’idée que 1’autonomie est le contraire
de I’hétéronomie, qui explique tout comportement controlé par des forces
palpables comme étrangeres et/ou des pressions, qu’elles soient internes ou
externes. Cependant I’accent est également mis sur I’idée que 1’autonomie n’est
pas I’équivalent de I’indépendance, dans le sens ou, pour la premiere, les
individus peuvent choisir directement de se contraindre, d’étre dépendant de
quelqu’un, pour se percevoir a la base de leur actions (Ryan et Deci, 2007).
Ainsi, ’autonomie n’engendre pas automatiquement une absence d’influences
qualifiées d’externes.

D’apres Deci et Ryan (2000, 2002), I’existence de ce besoin d’autonomie
est naturellement universelle. D’une part, certains auteurs nuancent plutét I’idée
de I"universalité en exposant que chez les orientaux, le besoin d’autonomie n’a
pas la méme valeur qu’en occident (Ryan et Deci, 2007). En Orient, le besoin
d’autonomie n’a pas une grande signification, ce qui suppose que la
"motivation auto-déterminée" des personnes ne souffre pas d’une panne
survenue a I’endroit de leur besoin d’autonomie.

Par ailleurs, d’autres auteurs observent, contrairement aux premiers,
I’invariance transculturelle de la relation positive entre la satisfaction du besoin
d’autonomie et une "motivation autodéterminée" (Chirkov, Ryan, Kim et

Kaplan, 2003). Ryan et Deci (2006, 2007) participent également au débat en
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affirmant que les « dubitatifs » arrivent a des résultats opposés car ils
incorporent notamment le concept d’autonomie dans celui d’indépendance, ce

qui n’est pas appropri¢ avec la définition de départ.

Il n’est pas nécessaire d’octroyer un environnement privilégié aux €leves

si les propositions formulées ne sont pas accomplies selon leurs attentes et leurs
intéréts. Les enseignants, le cadre administratif sont conviés a étre a 1’écoute de
leurs disciples pour pouvoir batir des arrangements pertinents entre leurs
obligations et les souhaits des éleves. En définitive, les auteurs insistent sur
I’idée qu’il est nécessaire de fournir une aide aux ¢éléves pour développer des

compétences cognitives et sociales spécifiques et pouvoir assumer et profiter de
cet espace de privilege.

Méthode

Participants

Effectifs des étudiants enquétés selon les types de baccalauréats

Types de baccalauréats Effectifs

Science Expérimentales
Techniques
Mathématiques

Lettres

Eco Gestion
Informatique

Sport
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Questionnaires :

Nous inspirant des travaux de C.Brasselet et A.Guerrien sur 1’articulation motivation-
réussite (2010), nous avons procédé a une étude dont 1’objet est de mettre en évidence 1’effet
de I’autodétermination sur la motivation et son impact sur les résultats universitaires. Une
¢tude longitudinale par questionnaire a été menée lors de 1’année universitaire 2012-2013 et
reconduite au cours de 2014-2015, aupres des étudiants appartenant aux instituts de Sfax,
Tunis, le Kef et Gafsa.

e FEchelle de mesure de [Pautodétermination et de 1’influence en orientation

(Brasselet&Gerrien, 2010)
Cette échelle est composée de deux parties :

- Une premiére a été administrée en début de parcours Licence et a mesuré
I’autodétermination des étudiants (items: 1, 2, 4 et 5) et I'influence des pairs,
enseignants, parents, amis (items : 3, 6, 7, 8, 9, 10, 11, 12, 13 et 14).

- La deuxieme partie de I’échelle a été administrée en fin de parcours, en 2014-2015 ;
elle mesure 1’autosatisfaction et est composée des items : 15, 16, 17, 18, 19, 20, 21,
22,23 et 24.

e Qutil statistique de I’enquéte

Le questionnaire d’information sur 1’orientation des étudiants avait pour

objectif d’apprécier le sentiment de libert¢é dans la prise de décision
d’orientation scolaire («Je me suis senti(e) libre de choisir cette filierey),
I’influence des professeurs percue par les ¢éleves («Je me suis senti(e)
influencé(e) par mes professeurs») et l’influence des parents («Je me suis
senti(e) influencé(e) par mes parents»). Les etudiants étaient invités a estimer la
liberté dans la prise de décision et I’influence des professeurs et parents, a partir
d’échelles de Likert en trois points (1 : pas du tout d’accord, 2 : moyennement

d’accord, 3 : tout a fait d’accord).
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Résultats :

Le sentiment d’"efficacité personnelle cognitive' des éléves

Ce sentiment, tel qu’il est utilisé dans la théorie de I’ « autodétermination », a
été largement étudié par Bandura. Sa vision « sociale cognitive » (1986)
suggere que le sentiment d’efficacité personnelle cognitive, I’idée que celui-ci,
concerne les jugements des sujets qui auront un effet direct sur leurs choix a
I’école et a I’orientation. Les recherches du méme auteur sur le « sentiment
d’efficacité personnelle » ont amplement contribué a la prise de conscience de
la gravité de celui-ci dans le processus de la motivation. Pour le chercheur, le
systeme de croyance sur son auto-efficacité est au soubassement du sentiment
de motivation. Cela veut dire qu’il permet a un apprenant d’estimer ses
capacités face aux apprentissages et de s’engager en retour. Pour Bandura, si les
adolescents ne sont pas persuadés qu’ils peuvent obtenir les résultats qu’ils
désirent grace a leur propre initiative, ils auront peu de raisons d’agir ou de
persister face a 1’obstacle. Pour une orientation envisagée dans la durée, cela
veut dire que le jeune s’engagera sirement dans les apprentissages liés a sa

formation pré-universitaire et plus tard a I’université.
I1.2. L’autodétermination :

Nous nous somme engager dans cette perspective de Bandura afin de
déterminer le poids que peut avoir le type de baccalauréat ayant permis a
I’étudiant d’accéder aux études supérieures en education physique sur le
sentiment d’autodétermination, lequel est responsable croyons-nous,

responsable de I’émergence du sentiment d’efficacité personnelle.
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Les résultats de 1’échelle des perceptions d'autodétermination et d'influence en
orientation que nous avons adoptée (Brasselet&Guerrien, 2010), nous livre des
résultats que nous présentons en fonction d’une démarche prenant en

considération les 2 points suivants :

- L’autodétermination en rapport au sentiment de liberté et a I’influence
des pairs.

- L’autosatisfaction comme résultat du précédent rapport

I1.3. L’autodétermination en rapport au sentiment de liberté et a

P’influence des pairs

Les résultats bruts tels qu’ils apparaissent dans le graphique ci-dessus
révelent d’une maniére éclatante les proportions d’autodétermination des

étudiants par rapport a leur origine pré-universitaire.

Echelle de Likert
[ N

Figure 2: Autodétermination en fonction du type de Baccalauréat
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Il s’avere que les étudiants les plus autodéterminés sont ceux détenteur

d’un bac-sport, avec un seuil de significativité a p < 0,001.

Par ailleurs, les résultats montrent une hiérarchie du sentiment
d’autodétermination pour le reste des ¢tudiants venant des autres sections du
baccalauréat. On note a ce propos que les étudiants les plus autodéterminés
s’échelonnent de la fagon suivante : les étudiants originaire d’un baccalauréat
science expérimentale enregistrent un meilleur score, suivis de ceux détenteurs
des baccalauréats informatique, technique, économie-gestion, lettre et enfin

mathématique.

Nous voulons interpréter ces résultats recueilles a la fin de la premiére année de
la LFEP en mettant en évidence 1’aspect relatif aux scores enregistrées chez les
étudiants bac-sport. lls ont en effet, enregistré les meilleurs scores qui les
classent parmi les étudiants les plus autodéterminés. Or, en ayant rattaché ce
concept au sentiment de liberte, il semble que nous devons apporter quelques
notes relativisant cet aspect du résultat. Car, en effet les étudiants détenteurs
d’un bac sport étant, dés leur scolarité secondaire, amenées a suivre une filaire

les habilitant a intégrer directement les ISSEP.

Par conséquent, il est difficile de prétendre qu’il était invité a choisir et a
s’orienter, étant donnée qu’ils étaient de facto prédestinés a rejoindre ces etudes

universitaires.

Cependant, on peut relativiser cette interprétation car elle pourrait
suggérer que les éleves qui étaient naguére engagés dans la section bac-sport

¢taient autodéterminés dans 1’hétéronomie. Or, 1l n’en est rien car la théorie de
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I’autodétermination intégre I'influence des pairs qui peuvent étres soit les
entraineurs, les professeurs ou les parents. Par conséquent, la question reste
entiere au niveau des scores supérieurs enregistrés par les étudiants titulaires

d’un bac-sport.

D’ailleurs, ces remarques sur I’influence des pairs et des parents montrent
un effet type de bac significatif a p < 0,001, ce qui atteste que
I’autodétermination n’est pas totalement déterminée par le sentiment de liberte,
mais est grandement tributaire des influences des pairs. Peu importe, car en effet
I’étudiant détenteur d’un bac-sport en début de carriere universitaire qui a ete
interroger par nos soins a revéler une autodétermination bien supérieure a celle

declaré par ses collegues originaires des autres sections du baccalauréat.

Le graphique suivant montre en effet 1’'importance de [’entourage sur

I’autodétermination des étudiants bac sport.

Echelle de Likert
N
*
*
*

Figure 3: Influence des pairs et des parents en fonction du type de Baccalauréat
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I1.4. L’autosatisfaction des étudiants en fin de parcours

Cette étude empiriqgue a voulue se distinguer par une approche

longitudinale dont I’intérét est de mettre en évidence 1’effet du temps de la

formation sur les opinions des étudiants. C’est la raison pour laquelle nous

avons procéder a une enquéte qui a touché les étudiants au début et en fin de

parcours. Les résultats de fin de parcours révelent statistiguement un effet type
de bac significatif a p < 0.001.

Echelle de Likert

N N

]
m -
—“"
.
—T
I
—

Figure 4: Influence des pairs et des parents en fonction du type de Baccalauréat

Au fur et a mesure de I’immersion des ¢tudiants au sein de la logique de

la formation LFEP, se sont créé de nouvelles conceptions qui étaient
génératrices d’habitus repérable au niveau des résultats révélé par I’enquéte. Le
paysage se transforme, et les résultats s’inversent de telle sorte que les étudiants

qui étaient les plus autodéterminés au départ en premiére année, a savoir les
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bac-sport, s’avérent étre les moins satisfaits au terme de leur parcours
universitaire lorsqu’ils étaient interrogés en troisiéme année en licence. En
revanche les étudiants détenteurs des autres baccalauréats qui étaient classés
derriere les bac-sport en ce qui concerne ’autodétermination, s’avere étre les

plus satisfaits de leur formation LFEP au terme de leur parcours universitaire.

Ces propos sont par ailleurs confirmés par une étude comparative des
résultats scolaire concernant la moyenne théorique des étudiants provenant des
différentes sections de baccalauréats. Elles montrent en effet selon le graphique

ci-apres de meilleures performances au niveau des résultats chez les étudiants a

\
&

vocation scientifiques.

moyenne génerake
*
*

Echelle de Likert
[~

& # & e ) & &
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Figure } : I'autosatisfaction en fonction du type de Bac Figure 4 : moyennes générales des étudiants en fin de parcours

*différence significative par rapport au bac-sport

Figure 5: moyennes générales des étudiants en fin de parcours
Une interprétation synthétique se décline de la maniére suivante. Il était
impératif a notre sens de discuter de la pertinence de 1’origine pré-universitaire
des bacheliers postulant 1’accés aux études universitaires en LFEP. Une
hétérogénéité de parcours scolaire qui suppose des prédispositions plus au

moins propices a I’intégration de ses études. Nous avons en effet tenté de mettre
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en évidence cette question, d’autant plus de quelques années une section insolite
se greffer, institutionnellement parlant, sur le paysage qui concerne 1’orientation

vers les études en éducation physique.

Nous avons déployé pour cela une théorisation fondée sur I’interrelation
motivation-autodétermination-autosatisfaction-réussite. Les premiers résultats
de I’étude longitudinale ont révélés d’une maniere surprenante que les étudiant
les plus déterminés étaient ceux originaires de bac-sport, autodétermination que
nous avons juge erronée car elle cache en fait une hétéronomie fondamentale de

ces éleves predéterminé deés le depart a accéder aux etudes supérieures en EP.

L’intérét de cette étude longitudinale a aussi révelé des résultats que nous
considérons, d’une grande importance. Interrogés en fin de parcours, les
étudiants enquétés révelent des résultats surprenants, montrant un renversement
de situation concernant leurs avis sur ’intérét qu’ils portent a leur engagement
universitaire. En fait ceux qui étaient les plus autodéterminés, les bac-sport,
s’avereront €tre les moins satisfaits, tandis que les moins déterminés, autres
baccalauréats, affirment leurs satisfactions, laquelle est due a la rencontre
fructueuse entre des étudiants a qui on a donné le temps nécessaire a une
formation scolaire polyvalente a la fois scientifique et littéraire, indispensable
au choix d’une orientation compatible aux exigences de 1’acces a 1’université. 11
est en effet inconcevable de créer une section au sein de I’école publique
formant des éléves qui seront par la suite évaluables non pas sur leur études
scientifiques et littéraires mais principalement sur leurs prestation sportives,
lesquelles détiennent un coefficient plus important que les sciences et la

littérature.
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Un bachelier sportif, cette imposture qui pervertit et defigure le paysage
des études universitaires en EP, ne peut pas étre féconde et productive car elle
ne fait que brouiller les cartes des possibilités de compréhension d’une

professionnalisation efficiente.
Discussion :

Les étudiants orientes vers les études supérieures en LFEP, sont
originaires de baccalauréats hétérogenes ; il était alors judicieux d’exploiter
cette variable pour discuter de I’impact du capital scolaire de base sur la future
adaptation universitaire des étudiants et cela a partir de la prise en compte des
mentions baccalauréat. Cela avait permis d’identifier les plus aptes, d’entre eux,
a supporter le déficit en vécu pédagogique et en expériences situationnelles. Le
recours a la théorie de la motivation était salvateur pour expliquer la variabilité
de I’émergence de compétences professionnelles en fonction des profils
scolaires illustrés par les diverses sections du baccalauréat de 1’enseignement

secondaire.

L’analyse des conditions favorables a I’émergence d’une orientation
réussie vers les études universitaires, avait permis de mettre en évidence les
facteurs nécessaires a sa réalisation. Il en était résulté un modele d’orientation
basé sur des considérations relatives a la motivation, a 1’autodétermination,
génératrices de D’apparition d’un degré de satisfaction élevé susceptible de
conduire 1’étudiant vers la maitrise de compétences nécessaires a sa réussite

universitaire.

Le nceud conceptuel que forment motivation-autodétermination-

autosatisfaction-compeétence (Bandura, 1977 ;Nuttin, 1984 ;Deci et Ryan,

204

WWW.GOIDI-USA.ORG



ournal

Goidi American Journal
of Innovation Development and Investment
GOIDI INTERNATIONAL GROUP OF INSTITUTION

2000 et 2002) montre une relation rétroactive de telle sorte que tout individu
motivé, parvient a se sentir autodéterminé, méme lorsque cela se réalise dans
I’interdépendance de D’acteur avec son environnement, c’est-a-dire dans
’altérité. Ce n’est pas de I’hétéronomie, mais un choix volontaire qui consiste
faire participer des membres de son entourage (professeurs, parents, pairs) a la
détermination du choix a entreprendre. Nous pensons que D’effet de
’articulation raisonnée entre la motivation et I’autodétermination implique un
degré de satisfaction élevé qui apparaitra ultérieurement chez I’étudiant au
cours de sa formation universitaire ; cette autosatisfaction sera elle-méme
géneratrice d’un sentiment de compétence utile a la réussite et donc susceptible

d’avoir un effet rétroactif sur la motivation.

L’¢tude avait révélé des résultats d’une grande importance: un
renversement de situation concernant les avis exprimés par les étudiants sur
I’intérét qu’ils accordent a leur engagement universitaire. En fait ceux qui
étaient les plus autodeéterminés, les bac-sport, s’avéreront étre les moins
satisfaits, tandis que les moins déterminés, autres baccalauréats, affirment leurs
satisfactions, laquelle est due a la rencontre fructueuse entre un contexte

by

universitaire et des étudiants a qui on a donné le temps nécessaire a une
formation scolaire polyvalente a la fois scientifique et littéraire, indispensable
au choix d’une orientation compatible aux exigences de 1’accés a "université. Il
est en effet inconcevable de créer une section au sein de I’école publique
formant des éléves qui seront par la suite évaluables non pas sur la base de leurs
études scientifiques et littéraires mais principalement sur leurs prestations

sportives, lesquelles détiennent un coefficient plus important que les sciences et
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la littérature.
Un bachelier sportif, cette imposture qui pervertit et défigure le paysage des
études universitaires en EP, ne peut pas étre féconde et productive car elle ne
fait que brouiller les cartes des possibilités de compréhension d’une

professionnalisation efficiente.

Conclusion :

Motivation oy | Autodétermination

Compétence d— Autosatisfaction

Figure 2 : Boucle rétroactive de I'interrelation motivation-autodétermination-autosatisfaction-

compétence

Ce schéma de synthese sur I’implication mutuelle des concepts évoqués plus
haut, montre une relation rétroactive de telle sorte que tout individu motivé au
sens ou nous ’avons développé, parvient a se sentir autodéterminé, entendons
autodétermination non pas dans I’indépendance mais dans I’interdépendance de
I’acteur avec son milieu. Ce n’est pas de 1’hétéronomie, mais un choix
volontaire de faire participer des membres (professeurs, parents, pairs) a la

détermination du choix a entreprendre. Nous pensons que Deffet de

WWW.GOIDI-USA.ORG



]ournal

Goidi American Journal
of Innovation Development and Investment
GOIDI INTERNATIONAL GROUP OF INSTITUTION

I’articulation résonnée entre la motivation et I’autodétermination implique un
degré de satisfaction ¢levé qui apparaitra ultérieurement chez 1’étudiant au
cours de sa formation universitaire ; cette autosatisfaction sera elle-méme
géneératrice d’un sentiment de compétence utile a la réussite et donc susceptible

d’avoir un effet rétroactif sur la motivation.

Cette étude a pour objectif d’envisager les conditions favorables a
I’émergence d’une orientation résultant de choix autonomes, eux-mémes
produisant une autosatisfaction augurant la réussite dans les études
universitaires, nous avons mis en évidence les facteurs nécessaires a sa
réalisation. Il en est résulté un modele d’orientation basé sur des considérations
relatives a la motivation, a I’autodétermination, a I’origine de 1’apparition d’un
degré de satisfaction élevé, susceptible de conduire I’étudiant vers la maitrise

des compétences nécessaires a sa réussite universitaire.
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