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Alfred Dreyfus

French officer

L Alfred Dreyfus was a French
Jewish artillery officer whose
trial and conviction in 1894 on

“ dramas in modern French history
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1994

. The FDA allows

. the first genetically
modified food
product to market,
~ the Flavr Savr
tomato. A bland
taste and high
price makeita
commercial dud

Time March 3, 2003







Warning:

Tell the FDA: We Don't
Want Frankenfish!
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(A)

nucleus Gene 1A

mitochondrion

2K of the dry YN

(C) Protein

weight of a cell is protein. Proteins do all
of the heavy lifting in your body:
digestion, circulation, immunity,
communication between cells, motion-all £ s,
are made possible by one or more of the §
estimated 100,000 different proteins that |

our body makes. ¥
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Mp

alpha Nv nu
beta EE ksi
gamm Oo omicron
delta MM pi
epsilon Pp rho
zeta Z o¢ sigma
eta Tzt tau
theta Y v upsilon
iota ® ¢ phi
kappa Xy chi
lambda Yv psi

mu Qw omega

Greel alphabet chant © by de Taci Fegula, fcensed fo About.com
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Your life depends on the secrets of your DNA. Are you ready?

¥ THE LANGUAGE
THE Ok LIFE

L A N G U A G E ;i.' an mtroduction 1o the science of genetics
(™™
~ George and Muriel Beadle

ﬁ‘)\

DNA AND THE REVOLUTION /

IN PERSONALIZED MEDICINE
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Genetics (DNA)

Time Ancient 3050 yrs; Current 2500 yrs 3.5 B years
Number of letters

Word’s Length
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[ Hebrew | Genetics(ONA)

Time Ancient 3050 yrs; Current 2500 yrs 3.5 B years
Number of letters 22 (27) 4
Word’s Length 2 - 19 3 [= codon]
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v 2,500 nieny ;mw 3,050 nprny nivw 3.5B

Number of letters 22 (27) D'T'VIN 7711 4

Word’s Length 2 - 19
Total number of letters 30,000 -- 120,000
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ATGTATCCAGTAGTEACCTTACACCTACALCAACGCT T TAATAAT GO TACCAS
SO CCAT G T CACCTAACCAGCAGTAT GEACAGCAATATGETCAGCAATATGAR
CAGCASTAT G EACAGCAATAT AL CAAAA T AT CAGCAATTCAGTCAGCAATATCT
CCACCACCASSTCCTCCCCCTATGECTTATAACAGGCCTETEGTATCCCCCCCCTCAATTC
CA A AL CAGGCAMAGGCACAATTAAGCAACGECTACALCAATCCTAATGTAALACHCA
ToCAATATGTAC T A CAGAATATGTCATTACCTCCACC T CAAACACALALCTATT
CAAGETACASACCAACCTTATCAGTATTCTCAATGTACTGEECETAGAAAGSCTTTEATT
ATCETATAAACTACATAGSTTCAAAAMAATCAACTGC T T TETATCAATGATGCTCAT
AACATCTTCAACTTTTTZACTAAT GEETACGETTACASGTTCAGATGACATTETCATATTA
AT AT CATCAGAACGATTTGETCAGEETTCCCACTAGE G TAATATGATTAGGZCCAT
CAATG T T T CAAGEAT G AR CCAATGATTCTTTTTCCTTCATTATTCTACAT
T EECCALACTEAAGATTTGEAT GG EEACGAAGAAGATGEFEAT AT ZATCTTATATAT
ST AT T O GAAA T AL GG CAATTAT AT GAT ZAAATGCACGATATAAT GG T =
AAGCOCTTACAACAAGHGTETTAGACTAACAGCATTGTTTEACTCTTGTCATTCGEETACA
=T =TT ATC T T AT ATACC TAT T TAC T AA G TATTAT TAAGGAGCCCAATATTT
AAGEATGTTEECCAAGATECCTECAAGCAGCTATTTCATAT GCCACAGZALLCA ST
=TT EATT =TT T T TAGST T TATATTCAAGACCGT TAAGSEAGETATGECAATAAT
T AT AGAGAL G T A A CAGAT CAAATTCTCAG CAGCAGATGTTGTTATGTTATCA
iz T T EAAGSATALTCALAMCTTCTGCAGATGCTGTCGAAGAT GEECAAAATACAGSTFCA
ATGTCCCACGC T AT CAA GG T TATGACTTTACAACCACAGCAATCATATTTATCTCTT
TTACASAACATGAGCAAAGAA TGO TETAAGTATTCTCAAAAACCACAATTATCATC
TCACACCCTATT GACGTAAATCTGCAATTTATTATET A
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The Genetic Code — our translating dictionary

» The genetic code is the set of rules translating
nucleotide sequence to amino acid sequence

Third base

64 = n"7n 43 75n N'VIAN NOYN 7Y 17NN




three bases
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Insecta
751,000 described species

Plantae (Multicellular Planis)
245 425 described species

Non-insect Arthropoda (Mites,
apiders, Crustaceans eic.)
123,151 described species

Mollusca (Mollusks)
50,000 described species

Fungi
46,953 deseribed species

Protozoa
30,200 deseribed species

LI AN EREES 2

Q000 described species

Algae
26,900 described species

Pisces (Fish)
19,056 described species

Platvhelminihes (Flatworms)
12,200 described species

Nematoda (Roundworms)
12,000 described species

Annelida (Earthworms eic.)
12000 described species

Aves (Birds)
9,040 described species

Coelenterata (Jellyfish, Corals,
Comb Jellies)

»
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Repiilia (Repiiles)
6,300 described species

Echinodermata (Starfish,
eic.)
6,100 described species

Porifera (Sponges)
5,000 desctibed species

Monera (Bacteria,
Blue-green Algae)
4760 described species

Amiphibia (Amphibians)
4,154 described species

Mammalia (Mammals)
4000 described species
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red pigraent gene

bacteria
| (red color)
frog

. clover (red color)
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17t century museum painting
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~ Banana before and after domestication
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Long-term cereal yields in the United Kingdom
Average agricultural yields in key crops in the United Kingdom from 1270-2014, measured in tonnes per hectare. Wheat
8t/ha
Barley
6t/ha Oats
4t/ha
2t/ha
|p, ‘.“ "*1 ;U*)‘ “\l
0t/ha
1270 1400 1500 1600 1700 1800 1200 2014
Source: OWID Long-term crop vields in UK - OWID (2017)




Long-term wheat yields in Eu roe

Wheat yields across selected countries in Europe, measured in tonnes per hectare.

—— Belgium
Netherlands
Germany
United Kingdom
8 tonnes/ha
Denmarlk
—— France
6 tonnes/ha R
— Norway
— Hungary
Bulgaria
4 tonnes/ha Italy
—— Romania
. ~ — Greece
W ' Spain
—— Russia
2 tonnes/ha
0 tonnes/ha -
1850 1880 1200 1920 1940 1960 1980 2000 2014
Source: Long-term wheat yields - FAO (2017) & Bayliss-5mith (1984) CCBY
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Average cornyields in the United States, 1866-2014

Average corn (maize) yields in the United States, measured in tonnes per hectare.
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Genetically Modified Crops




Genetic material altered
by biotechnology
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Genetically Modified Peanuts Could Save Lives

By Aaron Rowe November 30, 2008 | 6:16 pm | Categories: Biotech, Food, Genetics

GEﬂetlcaIIy engineered peanuts may help fight the most common cause of fatal allergic realztn:lﬂs tD f|:n:|d
in the United States. While the research is unlikely to result in the creation of completely allergen-free

[IIEET'ILHIS It could result in fewer autbreaks and even fewer deaths.

i ik For years now, government scientists have been testing ordinary peanuts in the hope of finding one that
cannot cause the deadly allergic reactions which kill more than 50 Americans every year. But nature may
not be able to provide an answer.

Horticulture expert Peggy Ozias-Akins at the University of Georgia in Tifton is taking a different tack by
using genetic engineering to grow hypoallergenic peanuts.







“lan't genelic engineering amazing? Two years
cgom.thmeMm?tnd

such a thing as o Turkipede?!"
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Transmission in Genetically
Modified Chickens

Jon Lyall,* Richard M. Irvine,” Adrian Sherman,’ Trevelyan ]. McKinley,* Alejandro Ninez,’
Auriol Purdie,** Linzy Outtrim,” lan H. Brown,” Genevieve Rolleston-Smith,’
Helen Sang,’t Laurence Tiley'tt

PR Ty
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Xk At

Infection of chickens with avian influenza virus poses a global threat to both poultry production and
human health that is not adequately controlled by vaccination or by biosecurity measures. A novel
alternative strategy is to develop chickens that are genetically resistant to infection. We generated
transgenic chickens expressing a short-hairpin RNA designed to function as a decoy that inhibits h
and blocks influenza virus polymerase and hence interferes with virus propagation. Susceptibility to
primary challenge with highly pathogenic avian influenza virus and onward transmission dynamics

were determined. Although the transgenic birds succumbed to the initial experimental challenge,
onward transmission to both transgenic and nontransgenic birds was prevented.

SCIENCE VOL 331 14 JANUARY 2011 { T A
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Genetic modification, banned in Europe, could have ‘great
potential promise’ Fiona Harvey Environment correspondent Thu 28 Nov 2019

A In the UK, cows are more likely to graze outdoors, often using land that would not be viable for crop production.
Photograph: RJT Photography/Alamy


https://www.theguardian.com/profile/fiona-harvey
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Last year I\/IRSA was found in cows' milk, leading to warnings that antlblotlcs used to treat them could be creatlng superbugs
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Article | OPEN | Published: 14 July 2015

Digestion of Nucleic Acids Starts in the
Stomach

Y¥u Liu, Yanfang Zhang, Ping Dong B8, Ran An, Changhu Xue, Yinlin Ge, Liangzhou Wei & Xingguo Liang B

Scientific Reports 5, Article number: 11936 (2015)  Download Citation &

' Abstract

The ingestion of nucleic acids (NAs) as a nutritional supplement or in
genetically modified food has attracted the attention of researchers in
recent yvears. Discussions over the fate of NAs led us to study their
digestion in the stomach. Interestingly, we found that NAs are digested
efficiently by human gastric juice. By performing digests with
commercial, recombinant and mutant pepsin, a protein-specific
enzyme, we learned that the digestion of NAs could be attributed to
pepsin rather than to the acidity of the stomach. Further study showed
that pepsin cleaved NAs in a moderately site-specific manner to yield
3'-phosphorvlated fragments and the active site to digest NAs is
probably the same as that used to digest protein. Our results rectify the
misunderstandings that the digestion of NAs in the gastric tract begins

in the intestine and that pepsin can only digest protein, shedding new

light on NA metabolism and pepsin enzymology.
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No Sign of Health or Nutrition Problems from GMO Livestock |
Feed, Study Finds

Section: News from Around the World

A scientific review article titled "Prevalence and Impacts of
Genetically Engineered Feedstuffs on Livestock Population”
shows the impact of GM crops as a feed component for
animals. This review study is led by Alison Van Eennaam and
Amy Young, animal scientists from the University of
California, Davis. The article summarizes the influence of GM
crops used as a feed component in the performance and
health of animals consuming it from its first introduction in
vear 1996 up to 2013. Their study also involved examining
the livestock feeding studies over 30 years and encompasses
about 100 billion animals.

Their findings show that GM feeds did not affect the health and productivity of livestock animals. The
products of animals fed with GM feeds showed the same nutritional component as the products of
animals fed with non-GM feeds.
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if you want a new idea
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