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CRISPR Provides Acquired Resistance
Against Viruses in Prokaryotes

Rodolphe Barrangou,” Christophe Fremaux,” Héléne Deveau,” Melissa Richards,’
Patrick Boyaval,” Sylvain Moineau,” Dennis A. Romero," Philippe Horvath®™

Clustered regularly interspaced short palindromic repeats (CRISPR) are a distinctive feature of the
genomes of most Bacteria and Archaea and are thought to be invelved in resistance to bacteriophzges.
We found that, after viral challenge, bacteria integrated new spacers derived from phage genomik
sequences. Removal or addition of particular spacers modified the phage-resistance phenotype of the
cell. Thus, CRISPR, together with associated cas genes, provided resistance against phages, and
resistance specificity is determined by spacer-phage sequence similarity.
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CRISPR/Cas9’s Ladies

OxxeHHudep AyaHa dMmaHyanb LWapnaHtbe




CRISPR «Bkn/Bbikn»

(B) Transcriptional repression (C) Transcriptional activation
RNAP
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CraTtba: http://www.nature.com/ncomms/2015/151105/ncomms9783/full/ncomms9783.html
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Cratbsa: http://www.nature.com/mtna/journal/vl/n3/pdf/mtna20125a.pdf
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Cratba u Bugeo: http://science.sciencemag.org/content/350/6267,/1525.full
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Flavr Savr,

WU MegIeHHO NopTALLMiACA noMnaop

Ordinary —— ‘Gene silenced’ Y

10 days

45days 20 days

image shows three sets of tomatoes. The ordinary control
tomatoes (extreme left) soften and shrivel up, while texture
of gene-silenced tomatces remains intact for up to 45 days.

Photo credil: Asis Dafla, Subiwa Chakraborly, Nahonal instifute
of Plant Genome Resaarch, New Delhi
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Method for quantitative analysis of
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FLUORESCENCE IMAGING Anton P. Pereverzev', Nadya G. Gurskaya', Galina V. Ermakova’, Elena I. Kudryaviseva',
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Inducible gene expression from the plastid ¢
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Crartbsa: http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0135965
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CratbAa u Bugeo:
http://www.nature.com/nature/journal/v463/n7279/full/nature08753.html
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Cosmetics-triggered percutaneous remote control of
transgene expression in mice

Hui Wang', Haifeng Ye''2, Mingqi Xie', Marie Daoud El-Baba® and Martin Fussenegger'-*"
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Mind-controlled transgene expression by a
wireless-powered optogenetic designer cell implant

Marc Folcher!, Sabine Oesterle!, Katharina Zwicky!, Thushara Thekkottil!, Julie Heymoz!, Muriel Hohmann',
Matthias Christen!, Marie Daoud El-Baba?, Peter Buchmann' & Martin Fussenegger'




(a) EEG head-set

Electroencephalogram Meditation-meter value plot
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(b) BCI, Field generator interface

Arduino single microcontroler
with time-relay device
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Reciever coil

(c) Field generator

(d) Inductive power link

Receiver cail (RC)

(e) Wireless-powered optogenetic implant
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