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Cell function is exerted by proteins
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Cardiomyocyte Red blood cell Neuron { Eye
Actin and myosin, i Keratin, Opsin,
contraction oxygen transport for neurotransmitters, skin barrier light sensor

movement and sensitivity
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Granulocyte T-lymphocyte Hepatocytes Endothelial cells
Various enzymes, Perforin, Various enzymes, Junctional proteins,
destruction of microorganisms killing of virus-infected cells I vessel impermeability

DNA the molecule of life

Trillions of cells
Each cell:

® 46 human
chromosomes

* 2 meters of ‘
DNA
\a-f

* 3 billion DNA
subunits (the
bases: A, T, C, G)

* Approximately
genes
code for proteins
that perform most
life functions

Our body is made up of cells
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Red blood cell Neuron Keratlnocyles Eye photoreceptors  Gut epithelial cells

Cardiomyocyte
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Oocyte Granulocyte

pi tract i
ciliated cells cells

The human body:

~1x1014 (100 trillion) cells
200+ different cell types

DNA synthesis
(replication)

Flow of genetic
information

RNA synthesis
(transcription)

RNA

ST

protein synthesis
(translation)

PROTEIN
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amino acids
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ACOMPLETE HUMAN « Telomere-to-Telomere (T2T)
GENOME IS CLOSE: HOW Consortium, 30 institutions
THE GAPS WERE FILLED * 115 new genes that code

Researchers added 200 million DNA base pairs and H
115genes — but they've yet to finish the Y chromosome. for prOtemS, for a tOtal Of

19,969
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The hugfiangendgres

Number of chromosemes: g 46
Size of the human genome: (~3x102bp
Number of genes:'; 5% ~20.000

Genes;, ) 30%
Extragenic:DNA P 70%.%
Coding redions <2%
Nerieading regions . >9ji%

T 8 Comeian

Approximately 3 x1046 differences exist
between the genomes of two healthy

The SNP Consortium

You are hereld The Weelicome Trust has iwvested £ million in the SNP Corportiem - & £30

G L, L Ao, . individuals (1 every 1000 nucleotides
el e et Confrontando il ( ry )

polymorphisms [SNPS or ‘s )
armares Contarta |11 Ehe human , variations that coukd be markers for a susceptiaity

s 10 diseases such a5 Alzieimer's, dabetes or canges. DNA di due
GeemeCamms | The Information gathered by the SNP Consortium will be made publicly
g it reter b ol [ ividui sani si
Sesume Desacimsel. | treatmeets seGBCHY WKred (s Rl indiviaul sani si International HapMap Project
G ek
pre———— Take the shert cut: A brief quide ta SNPs

il e S MINRNIS 'iconoscono circa

Home | Alout the Pretest | Dsta | Pubications | Tetorel

Raad the article 3 I d
(SIS s st s milioni di EE—
ek B | (adapted from Welicome News fasue 30, 93 1999) .
an ™ d ff 1 The & «mw»wwemm.—v<w-r,-o--amums~-uup-x-~-v«n:o~-<-mvv—-=-v
i ———— ifferenze B s e e e e
mr.a U piiaonls medicacns and Tactors. The Prowect s and hunding agencies from Japan. the Unted

e ot o nucleotide ogni

Kingom, Canadia, G, Nepera, and ihe Livted States. [See Paricipating Geoups and Initial Planning Greups | Al of the
1 Qomar

el Invohved.

]

information gerersted by the Project wil be released into he fusie

. The s o the intsrstional Haghao Project & ) compare the genetic sequances of Gffersrt indicuals 1 erty chromosomal
0o Whery Qe vararts e Sha [T Wit s S Haghtas ] Oy making i

| The SMP Consartium wabsite ml"e) Bomedical reeesrchars find ganes Invoived in eease and respcrnees 5 B miw;-

LSNP Comartium | snp.coblorg Haat 7] in he il phane f fhe Profect. ganetsc Gata are bwg Gathered from 15 B

Comtent arcentry Organg réwactons wih membwrs of -

el custe Fress coiaare adarnce i COrALING research wih Dortlied pocuNrS

e uattiog sas cmmn’w'(“ i Wiabicoan Yk At Putic ard prvate crganizations  6x Courtnes wre SarCOEING © the Irtematoral Hepap Proect Duta Gerarated by the Proyect can

e tabaseof gene markers. TSN o oneiceied el coruacs 5o One P Poicien The Pt iy tate h s i Octor 202

oncme gow'1000836] arc 8 expacted 10 ke a0 tvee yows
Hanien




/TOOSODEPODY

\Pm‘mlTT'TIFTT—ﬂ l"‘ITrm-"Ir'l W}TT’T T

g g g g 0 s g 24

eI T'Tﬁm-rrrm m T &
Mgy, il

Kary B. Mullis

‘\mmmﬂ’ﬁ‘rl eI
| g w:“lm.‘ll.uw,b

| A \ .\/

W :

s uux J “m;u\mgyg. )LM :

PCR : Polymerase Chain Reaction

30 - 40 cycles of 3 steps

Step 1 denalml!dg

1 minut 94 °C

Step 2: unnmlin;]
45 seconds 54 °C

forward and reverse

primers !!!

Step 3 : extension ]

2 minutes 72 °C
only dNTP's

The molecular
bases of DNA
replication

PCR amplification

o —

Applications of PCR:

1. Detection of pathogens

v g s sl V30U ALLE

2. Diagnosis of genetic diseases

3. Identification of criminals, forensic medicine, paternity test
4. Monitoring gene expression

5. Evolutionary tracing

6. DNA cloning

Taq polymerase is a DNA polymerase
derived from Thermus Aquaticus

Thermus Aquaticus is a Gram Positive bacterium that is classified under a group
called thermophiles. Thermophiles are defined as organisms that thrive and
reproduce at temperatures that are above 45 Degrees Celsius. Specifically,
Thermus Aquaticus optimally thrives and reproduces at 70 degrees celsius.
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PCR cycles

separate DNA

DNA
separate DNA strands and anneal Sothel
strands and anneal ONA primer Y
separate DNA primer Y y / -
strands and add E:A 3 m‘ e
pumer SR / N \ = ~ —
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s ONA oligonucleotide
- primers

+DNA polymerase DNA
E=— MEATT0  HYBRIDIZATION +dATP SYNTHESIS
double-stranded OF PRIMERS +dGTP FROM
STRANDS +dCTP
DNA PRIMERS
+dTTP
e | e
_—
STEP 1 STEP 2 STEP 3

FIRST CYCLE

chromosomal - -1
DNA to be r A ¢ - -
amplified \.—‘ - I
\ \ - |
- s e . N
THIRD CYCLE
FIRST CYCLE SECOND CYCLE (producing eight double-stranded
lpvoduang rwo double-stranded (producing four double-stranded DNA molecules)

ules) DNA molecules)



Continued rounds of amplification n )
swiftly produce large number of ) &l i)

identical fragments. Each fragment
contains the DNA region of interest.

wanted gene

_=<
==

template DNA

2 copics 4 copies 8 copies

(94%C, 1 min)

_

22C, 1 min)

Exponential amplification

P 35th cycle

=34 billion copics

(Andy Vierstracte 2001)

(A) sample loaded onto gel
by pipette

cathode

buffer

gel —

buffer

1. Black urine disease

The story of the 1898

human gene i
defective in i Gk
alkaptonuria 1902

L]

3. Proposed enzyme defickoncy

1908 tos

4. AKU gene mapped

1992 coomeoones G

5. HGO gene isolated trom fungus Aspergiius
HGO: homogentisate 1,2- G0
dioxygenase 1995 2 -

6, Aspergitius HGO finds human HGO cONA

1996

HGO guna

7. HGO aw probe finds mANA in liver

plastic casing

& DNA finds gene in lambda geaormic library

2. HGO clone hybridizes 1o 362

10. PCR of exons 10 and 12 finds mutant sites

11, InherRtance of mutations

+/P2308 +/VIN0

DNA segment
\_ ofinterest

sample
Sumanas, Inc.
Gel Electrophoresis Separates DNA
Molecules of Different Sizes
6000 negative | 1kb Plus o positive
25 control DLaev sample ] | sampl2. | " sample3 control
million
“ 950,000
nucleotide g nucleotide
pairs E pairs
g 610,000
220,000
1000
(8)

Embryo selection
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news and views

Mapping genes for human personality
C. Robert Cloninger', Rolf Adolfsson® & Nenad M. Svrakic'
Nature Genetics 12, 3-4 (1996)

Temperament: dynamic organization of Four temperament domains:
the psychobiological Novelty seeking
systems that regulate Harm avoidance
automatic responses to Reward dependence
emotional stimuli Persistence

e.g.: antisocial alcoholics:

e.g.: extravert with mature creative character:
LOW Novelty seeking

HIGH Novelty seeking
LOW Harm avoidance (optimistic) ~ Harm avoidance (optimistic)
HIGH Reward dependence (sociable) LOW Reward dependence (sociable)
LOW Persistence ~ Persistence

10% of variation in Novelty seeking is accounted for by a
polymorphism of the D4 dopamin receptor gene (D4DR)

Long alleles:  HIGH Novelty seeking
(exploratory, thrill seeking, excitable)

Short alleles:  LOW Novelty seeking
(deliberate, rigid, orderly)

Ebstein et al. Nature Genetics 12, 78-80 (1996)
Benjamin et al. Nature Genetics 12, 81-84 (1996)
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EARS, ABILITY TO MOVE

TEXT

Linsis (1949) finsnd a frequency of the it anwong parceits and sibs of probands, leading to the idea
that the abibay is sberited 25 3 somew hat sregular domsast. b § of 24 cases both parcats lacked the
trait. [ Barcelona, Hermasddes (1550] found that 19,9% of men and 9.57% of womien could move theie
can. In malks, these was an assocatson wish toegue olling {159300). §
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What scientists have
uncovered about
HOW MEMORY
WORKS and how

to improve it

Genetic variation in the vasopressin receptor 1a gene
2 (AVPR1A) associates with pair-bonding behavior
in humans

Hasse Walum*"", Lars %, Susanne , Jenae M. %, David Reiss, Wilmar Igl*,
Jody M. Ganiban**, Erica L. Spotl)" Nancy L. Pedersen*, Elias Eriksson®, MPWI Lichtenstein*

artment of and Biostathe Box 281, 5171 77 Stockholm, Sweden; 'Department of Pharmacology.
entute of Neurorcience and Physciogy, Univeesty of Gothackour, Box )1, 5 405 30 Gotheniurg, Swedess YDepartmert of Poychology.
Pennsyhiania State University, University Park. PA 16802: 'Yale Child Study Center, Yale University, New Maven, CT 06520 **Department

of Paychoiogy, The Gearge Waihington Univenity, Bulding GG 2125 G 51 N, Winhington, DC 20052 and "Behanioral and Soxial

Research Program, National institute on Aging, Bethesda, MD 20892-5205

Edited by Solomon H. Sryder, Johes Hopkins University School of Medicine, Baltimore, MD, and approved My 14, 2008 (received for review March 28, 2008)
RS3 allele “334" present in 2 our 5 men

PARTNER BONDING: Renders men distant and
rather than Close and T8 3 Effect of 0, 0r2 138 ateles on make epiets on the Partner Baning Scae. martl s,

available

Pmber 0f 334 ateten

MARITAL STATUS: Is predictive of men not
getting married (32% of the man with two
alleles were living to women without getting
married vs. 17% of men without any allele)
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Premarital genetic screening usually includes tests for ree genctic disorders.
Genesis Biolabs offers the first genetic screen for marital success!*

Sclemwlof/wmn known alternately as the "ruthlessness” gene o the "bonding” geac, is likely an indicator of

marisal happiness. Marriages bom out of mutual respect and mutual interest rather than self-interest are much more likely
10 suceeed and probably less likely to end in divoree. Is your fiancé just after your moncy? Those with the *ruthlessness™
gene may very well be, Those with the altruistic version of AVPR 1a probably aren't. Ruthless people will lie, cheat and
steal to get what they want. Genetics mary not be a guaranteed indicator of human behavior and motivation [genetics is
only one half of the namre vs, nurmire debate] but genes don't lie, Before you make  lifetime commitment, have your
flancé tested.

“"Ruthlessness/Bonding" Gene Test. 1have read and agree to the Tems of Use

Buy Now. n T0sE Soree 0 thy orime oF

Aherearin

Order a Bonding Gene Test : $99

You will receive 1 mouth swab and collection tbe per test, in 4 retum package, along with specific instnactions on how
o collect the samples. Ask your flancée, significant other, business parter and/or elected representative to et these
genetic tests done as soon as possible. mblorwmmmmwkwamwmm Consult
with your doctor.

Tracking the Evolutionary
History of a "Warrior” Gene
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Chimpanzee Gang
Warfare
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V1aR gene RS3 allele 334

See all blog post
‘our

Does Y

Illn Have “The Cheating Gene?"
Thursday,

00/ 4/2008 at 11:02 AM Comments (12)

the "cheating gene"
the "infidelity gene"
the "divorce gene"

the "committment gene"
the "bonding gene"
e "monogamy gene"

My srandfather fus wasnt “the cheating type.” Although be was a tal, dark and handsome fighte pilot in WWIL he wouldn'
have cheated on my grandmother in a million years. | he was just a great guy. But new research shows that his good
behavior might have been in his genes. And other men, because of their genes, may Tioat e oftea?

Swedish scientists have just made a shocking discovery: Two out of every five men (that's a lot!) carry a gene variant, kn
an allele. Men with one or two of the alleles were found in the study to be more likely to have marital problems and get dl\wmd
than other men, Women involved with these men were also more likely describe their partners as distant and disagrecable.

Yikes, that's pretty heavy news. Have you met guys who seem like the “cheating type”? On the flip, bave you met guys who seem
destined to be faithful? If you're dating someone, would you want to test him for the before walking down the aisle? And
what if you found out he had it--would that change your mind about marrying him? Tell me your thoughts, ladies!

The heritability of happiness

Dean H. Hamer




Meccanismi molecolari della crescita tumorale

Human Identity Testing

» Forensic cases -- matching suspect with evidence
 Paternity testing -- identifying father
 Historical investigations

+ Missing persons investigations

* Mass disasters -- putting pieces back together

* Convicted felon DNA databases

Sources of Biological Evidence Brief History of Forensic DNA Typing
« Blood * 1980 - Ray White describes first polymorphic
« Semen RFLP marker

+ Saliva J * 1985 - Alec Jeffreys discovers multilocus
. VNTR probes
L ' { * 1985 - first PCR
e 5] 1985 - FBI stats DNA casework

* Teeth ‘ ‘ J t I 988 - starts casewor

. Bone * 1991 - first STR paper
¢ 1995 - FSS starts UK DNA database
¢ 1998 - FBI launches CODIS database

¢ Tissue



Restriction nucleases Hpal
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Restriction Fragment Length Polymorphism (RFLP)

Polymorphism refers to the DNA sequence variation between individuals of a species. If the
sequence variation occurs at the restriction sites, it could result in RFLP. The most well
known example is the RFLP due to b globin gene mutation.

Normal cell
Mstll Mstll Msdll
\l/ 1.2 kb Q/ 0.2kb \L
5 w—CCTTAGE CTGAGGAG —C CT TAG G 3
5 6 7
Sickle cell
Mstll Mstll
\l/ 1.4 kb \l/
5 w—CCTTAGCE CCTGTGGAG —C T TAG G 3
5 6 7
ag Length (RFLP) resulting from b-globin gene mutation. In the normal cell, the

sequence corresponding to 5th to 7th amino acids of the b-globin peptide is CCTGAGGAG, which can be recognized by the
restriction enzyme Mstil. In the sickle cell, one base is mutated from A to T, making the site unrecognizable by Mstll. Thus,
Mstil will generate 0.2 kb and 1.2 kb fragments in the normal cell, but generate 1.4 kb fragment in the sickle cell.

Short Tandem Repeats (STRs)

. \ /

7 repeats
—_— N —
8 repeats

the repeat region is variable between samples while the
flanking regions where PCR primers bind are constant

Homozygote = both alleles are the same length

Heterozygote = alleles differ and can be resolved from one another

Real Time PCR

Fsorogenic 5° aucleas
1 R A8

v emission 5

—_ B S S s




The amplification plot
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| D) Multiplex PCR

» Over 10 Markers Can Be Copied at Once

« Sensitivities to levels less than 1 ng of
DNA

« Ability to Handle Mixtures and Degraded
Samples

« Different Fluorescent Dyes Used to
Distinguish STR Alleles with Overlapping
Size Ranges

National
Institute,,
Standards

erdTechnology

.. .working with industry to develop and apply technology, measurements and standards

Highly Multiplexed Assays for
Measuring Polymorphisms on
the Y-Chromosome

International Society of Forensic Genetics
August 30, 2001
John Butler Rich Schoske  Pete Vallone

Gene expression analysis

1 2 3

RT noRT  RT noRT  RT noRT

asopb Traditional PCR

300pb,

250pb

Real Time PCR

(SN

DNA Use in Forensic Cases

* Most are rape cases (>2 out of 3)
» Looking for match between evidence and suspect
* Must compare victim’s DNA profile

Challenges

* Mixtures must be resolved

* DNA s often degraded

* Inhibitors to PCR are often present

There is a growing interest in the Y-chromosome to

aid forensic and paternity testing...
(>50 presentations here at ISFG on Y markers)

.| STR Markers
/| pys1e

/| pys3seun
/| pys3o
" | pys3e
DYS392

. DYS393

‘ DYS385
L | vean

L | Dysas7
DYS438
DYS439

Human Genome

*Population data

Multiplex assays |z
«Standards




European Y-STR Haplotype Reference Database

Created by Sascha Willuweit and Lutz Roewer

Institute of Legal Medicine, Humboldt-Universitat Berlin, Germany 100 110 120 130 140 150 160 170 180
in cooperation with Michael Krawczak (Cardiff), Manfred Kayser (Leipzig) and Peter de Knijff (Leiden) s = s s . . = . =
AT.1 H4
This database has been accessed 14809 times since 01/01/2000. Last haplotype entry 3/26/2001 392 435 391 Dye 437
Current state of the database: 45 European population samples 438 blob
2196 of these are extended haplotypes 2 19
DYS19 DYS3891 DYS389ll DYS390 DYS391 DYS392 DYS393 DYS385 YCAI I ] Male 2 392 H4 391
4000 _| A7 1
. 435
extended haplotype**** More markers = 2000 1 436 439 438 Dye 437
greater power of 7 J l blob | 19
HV1+HV2 discrimination 0 l ) 4 .
minimal haplotype** ; A -
7-locus subhaplotype* | Female
us subhaplotype” | - 4000 ]
¢ 0 2 ®» @ 0 & m @ 0 10 Dye
n = 850 mt-DNA D-Loop sequences (data kindly provided by the 2000 |
Institute of Legal Medicine Magdeburg, Germany) - blob
n = 2196 extended European haplotypes logged in the database 0 N

http://www.ystr.org/europe/

HIV life cycle

RNA
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plasma mombrane

‘of host coll cvTosoL
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envelope protein

Correlation between HIV load in plasma
and progression to AIDS

.
Patients with AIDS

HIV-1 RNA in plasma (copies/ml)
5 years after infection

detection threshold

after
S infection

Natural history of HIV infection
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The HIV viral load is helpful in several areas:

The test can be used for diagnosis, because it can
detect a viral load a few days after HIV infection. This
is better than the standard HIV (antibody) test, which
can be "negative" for 2 to 6 months after HIV
infection.

For prognosis, viral load can help predict how long
someone will stay healthy. The higher the viral load,
the faster HIV disease progresses.

For prevention, viral load predicts how easy it is to
transmit HIV to someone else. The higher the viral
load, the higher the risk of transmitting HIV.

Finally, the viral load test is valuable for managing
therapy, to see if antiretroviral drugs are controlling
the virus. Current guidelines suggest measuring
baseline (pre-treatment) viral load. A drug is
"working" if it lowers viral load by at least 90% within
8 weeks. The viral load should continue to drop to less
than 50 copies within 6 months. The viral load should
be measured within 2 to 8 weeks after treatment is
started or changed, and every 3 to 4 months after
that.

symptoms

viral joad

neutralizing Ab




Potential end-points of HI'V-vaccine
efficacy trials

CONTROL PRIMARY SECONDARY
or ineffective vaccine] END-POINT END-POINTS

protection againg HIV protection against disease (modification
(sterilizing immunity) of the course of HIV infection in vaccine recip nts)

Genetic Engineering

no protection

mbinant proteins

detect on threshold | detection threshold detection threshold _ delect\un threshold

“normal” infection PP " .
i i i i initial infection establishment of chronic
le Vﬁ;@ﬁ;ﬂiad foece “controlled” infection with low viral |

-

mmnrwﬁm Restriction enzymes Recombinant DNA molecules
3{CHARA][THTHGPs’

cuT
EcoRl The Nobel Prize in Physiology or Medicine 1978
Werner Arber, Daniel Nathans, Hamilton O. Smith
. " TAAT g
5 461 IAHAH L5 HT HC P3 The Nobel Prize in Physiology or Medicine 1978 M 1 o g,
Nobel Prize Award Ceremony . ATAT 3
YACHTHTHARAIGHS yrecaner STITIT. .y, T TS
cuT n 4 Biographical Interview TTAA 3
i = =% NobelLecture Other Resources TTAA o’
el X 3
5
¢ THTh3 Danel Nathans
S'{A){[AHSHCHTHTF Biographical Banquet Speech l annealing
¥ (GHA|[Ars % i o __AATT ’
cuT o [nnnndnnnpnnnnf
Hamiton O. Smith TTAA
€ Biographical Interview % 3
Nobel Lecture 8
SuCuTHGHCHA|Gp3"
{CHTHGHCHA] G ﬁ A7
3'4G] [AHCHGHTHCPs' o 11AA 5
P i Ty

Recombinant DNA technology
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DISCOVERIES LEADING TO FDA APPROVAL OF

Th e 3 D structure Of a STI571/Gleevec FOR TREATMENT OF CHRONIC

MYELOGENOUS LEUKEMIA
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Tyrosme klnase inhibitors
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TKIs Approved for Clinical Use

* Herceptin (trastuzumab) - metastatic breast cancea

* Glivec (imatinib) - chronic myeloid leukaemia and
GIST

— | * Irressa (gefitinib) - NSCLC
5 * Erbitux (cetuximab) - metastatic colorectal cancer
* Tarceva (erlotinib) - NSCLC

Seedless fruits are not natural
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Many
Crops
never
existed
in nature

“Fragraria chiloensis Fragraria virginiana'
Chile Eastern North America

Fragraria ananassa
Paris Botanical Garden, 1766

More than one way to alter a
plant

Traditional Plant Breeding Genetic Engineering
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Protectfcrébs from biotic and abiotic stresses ¥

¥

»Reduce environmental footprint of agriculture

* Improved nutrition
Improved quality and consumer appeal -
Biorémediation B

Plants and anlmals as Faotones

PLRV (Potato Leaf Roll Virus) e’ il principale problema per le coltivazioni
di patate in Australia

Inserendo un gene di PLRV la patata diventa resistente all'infezione

Trasporto e lavorazione innescano un processo di ossidazione che
conferisce alle patate uno sgradevole colore brunastro

Tale processo puo essere prevenuto inserendo una copia antisenso del
gene responsabile, la PPO (polifenol-ossidasi)

Le patate geneticamente modificate, resistenti
all'infezione da PRLV e all’ossidazione, sono disponibili sul
mercato australiano dall’anno 2000

Salinity and drought: two serious
threats to agricultural yield

NASA satellites unlock secret to Northern India’s vanishing water
India

~50% threatened with sali

~80% close to drought cond

Sneh L Singla-Pareek
ICGEB, New Delhi

Haryana, Punjab, Rejasthan and Delhi (the grain ba

dia) lost 109 cubic

km of ground water in las

Nutritionally Enhance
Ciolden Rice

Vitamin A deficiency is a leading cause of
blindness often leading to mortality
throughout the developing world.

Without vitamin A proper development does
not take place and 2 million children die by
the age of 4 or 5 every year.

Many more children dye from vitamin A
deficiency than from AIDS, tuberculosis or
malaria.

In Europa ad un acceso dibattito intorno ai rischi degli
OGM non corrisponde una adeguata conoscenza del
problema dal punto di visto scientifico

* 35% della persone intervistate ritiene che i
pomodori non contengano geni, mentre li
contengono soltanto quelli geneticamente
modificati

* il 24% ritiene che “Se una persona mangia OGM
| geni si trasferiscano a lui”

Eurobarometer Survey, 2000

SAINSE
Cafifs wian

Towmaro @
Py EE

Triple transgenic rice plants for
durable stress tolerance

Glyl+Glyll [

Sneh L Singla-Pareek
ICGEB, New Dehi

40d of Salinity stress (150 mM NaCl)

Triple (Gly+Glyll+NHX) transgenic rice plants show better reproductive
growth as compared to double (Glyl+Glyll) or single (NHX1) transgenic
lines and WT plants under salinity stress conditions



Biological pesticides for pest
control

Biopesticide based on insect symbiont bacteria for
agriculture and horticultural crops developed and
commercialised, over 300,000 litres /year

' e,

Biopesticides

Genetically modified mosquitoes

to combat Zika virus | 4

g, 3 o

% Big companies and GMOs

Mixed Messages
Faced with protests over genatically moddied 100ds, SOMe Maoe
food companies are divided over how 10 deal with the controversy.

McDONALD
Asked suppliers 10 stop

""""‘__ e i‘ms shipping genetically moditied potatoes.
< ) - mu GENETICALLY MODIFIED CROPS ARE NOW WIDELY GROWN .. 7\ (ricr 506 | 4 restaurants, French \
- m Soybeans $2% Comn 28% Ines are cooked in vegetable od made
R / o= geneticaty modified ‘ genetcally o from genetically modified com and
- " 38 miion acres out of soybeans. /

73 melion fotal acees
in the United States

AND COMPANIES FACE MORE CONFLICTS

< NOVARTIS

one o€ Gerber Products, a unit of the

company, has banned genetically

modified ingredients from its baby-food
formulas,

«PEPSICO
one soe The Frito-Lay division
announced in January that it
would stop using genetically
modified comn in its chips.
THE OTHER S0 The company's
flagship soft drink uses com
syrup made from gene
medified comn

T™HE OTHER SOE Novartis is a Swiss

pharmaceutical giant that makes
and sells genetically modified comn
and soybean seeds.

OXITEC Aedes mosquito transmits Zika, dengue, yellow fever and chikungunya

Conceptual paper

The Nobel Laureates’ Campaign Supporting GMOs

Richard J. Roberts
New England Biolabs, Inc., 240 County Road, Ipswich, MA 01938, USA

ARTICLE INFO ABSTRACT

Article history: More than 800 million people suffer from hunger in the world. Using modern plant breeding methods
Received 13 December 2017 to generate so-called GMOs Modified Itural scientists have shown that
Accepted 13 December 2017 crop yields and nutritional quality can be greatly improved. Many GMO varieties have been specifically
Available online 27 March 2018 developed. to pests, tolerant to ini ial nutrients
- This leads to a reduction in the use of insecticides in water and on land. If anything, the GMO varieties
Keywords: are safer than traditionally bred varieties because they are made in a very precise manner. However, the
oMo scientific evidence on this issue is being ignored by the Green Parties such as Greenpeace who continue
Hunger ¢ & hass ¢ !
Nutrcon to deny the science and mislead the public. 129 Nobel Laureates have joined in a campaign to convince
Crop the Green Parties and the public that they should support the use of GMOs, especially for the sake of the S -
Pest developing world.

Food ©2018 Journal of Innovation & Knowledge. Published by Elsevier Espafia, S.L.U. This is an open access
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Precision agriculture article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0)). °® G e n e tﬁ«e‘% py
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Genetic manipulation of How to make a transgenic
animals to discover gene _ mouse

e

. S
function By

Transgenesis involves transfer of
foreign DNA into totipotent or
pluripotent embryo cells (either
fertilized oocytes, cells of the
very early embryo or cultured
embryonic stem cells) followed
by insertion of the transferred DNA
into host chromosomes

Drosophila melanogaster

When flies have a mutation wherein the Antennapedia gene is expressed in the head (as well as in the thorax),
legs rather than antennae grow out of the head sockets

Transgenic Mice

Transgenic mouse for Green fluorescent protein
growth hormone

238-amino-acids 27-kD protein containing a
photoexcitable greenish-light-emitting chromophore
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la Repubblica

LAf pp lmed icinale piti caro della storia: lo Zolgensma contro la Sma

Genetic ‘A“Engine‘ering

b d

: Reoombmant protelns

:e caIIy modlﬂed plants

- L) g
® Gene ed |t| ng Negli Usa ha avuto il via libera per 2,1 milioni di dollari. In Italia si sarebbe raggiunto un

accordo con Novartis, per riconoscere circa 1,5 milioni di euro a trattamento ma prevedendo
un pagamento dilazionato nel tempo

10 MARZO 2021
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Currently approved gene therapy
products

Lipoprotein lipase
Ui deficiency (LPLD)

Genetic Engineering

.

1:1,000,000

| lecombinant proteins
GlaxoSmithKiine ADA-SCID 1:100,000 665*;;’2?”9-‘/’ et cal |y mo difie d D lants
Gilead/Kite Pharma CL;F;_eTBf-?;rell:l)irtflL;sf 4:100,000 per year 373K ‘gé eﬁét}cguy mod |f| ed an I m al S ;
CAR-T for B-cel 1 71100,000 oK s -
AL e Gen tﬁ‘@?apy
LCA due to RPE65 L e g

defects <1:100,000 435K per eye

Novartis
Spark Therapeutics

Lo . 60K symptomatic 1.78M (over 5
Bluebird bio Beta thalassaemia. ; yviduals born annually years)

Avexis/Novartis SMA 1-2:100,000 2.1M

Genetic engineering: fear
and worry

“Went in for a simple blood test anc
got cloned by mistake.”




