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OnpeaesieHnue CuHTEeTUYECKOU buosioruu

~-MECKAUCOHUIVIMHAPHAA BETBb OHMOJIOTHH U HH2KCHEPpHUH

Synthetic biology

From Wikipedia, the free encyclopedia
Synthetic biology is an interdisciﬁlinarx branch of biology and engineering. The subject combines various disciplines from within these domains, such as
biotechnology, evolutionary biclogy, molecular biclogy, systems biology, biophysics, computer engineering, and genetic engineering.

Descriptions of synthetic biology depend on how the user approaches it, as a biologist or as an engineer. Originally seen as a subset of biclogy, in recent

-MIPUMEHseT TEXHOJIOTUU COOPKMU U cuHTe3a moJiekya JAHK,
a TakK)Ke KOMIIbIOTEPHOI'0 MO e/JIMPOBAHUSA PAa6OThI T€eHOB

Key enabling technologies [edit]

Several key enabling technologies are critical to the growth of synthetic biology. The key concepts include standardization of biclogical parts and hierarchical
abstraction to permit using those parts in increasingly complex synthetic systems.['8] Achieving this is greatly aided by basic technologies of reading and
writing of DNA (sequencing and fabrication), which are improving in price/performance exponentially (Kurzweil 2001)&. Measurements under a variety of
conditions are needed for accurate modeling and computer-aided-design (CAD).

Standardized DNA parts | edit]
|

The most used!!®122-23 standardized DNA parts are BioBrick plasmids invented by Tem Knight in 2003.12%] Biobricks are stored at the Registry of Standard
Biological Parts in Cambridge, Massachusetts and the BioBrick standard has been used by thousands of students worldwide in the international Genetically
Engineered Machine (iGEM) competition.[191:22-23

DNA synthesis [edit]
|

In 2007 it was reported that several companies were offering the synthesis of genetic sequences up to 2000 bp long, for a price of about $1 per base pair and
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TexHoJsiornyeckasa ocHoa Cuurerudyeckom buosiorum

-KJIaCCHYeCKoe MOJIEKY/ISIPHOEe K/IOHUPOBaHUe
(kosneknua ¢parmeHToB JJHK BioBricks)
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MoJieKy/JIIipHOe KJIOHUPOBAaHHE MCIOJIb3YIOT, 4YTO0O0bl BioBricks mu
KOHCTPYKIIUM U3 HUX UMeJIU CleAyloluiue CBOUCTBA:

-CTaHAAPTU3ALUA; HATIPUMEP, OTCYTCTBUE MYTALUAM.
-MacCLITAOMPOBAHUE; BOCIIO/IHeHHMe pacxoga mosiekya JIHK B 6akTepusax.
-COOPOYHOCTbD; CO3JaHMe JII0ObIX KOMOMHALIUN.




CoBpeMeHHAsa TEXHOJIOTUA CUHTE3a 'eHOB
TpeoyeT UCNOJIb30BAHUS OAKTEPUH

= Optimization/CAD

( = Design fragments and oligos
= Alignment and simulation in silico

Bioinformatics

= Nano scale synthesis
‘ = High throughput/quality

Oligosynthesis

= Several approaches
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3aTpyaHeHue: Heob6xoa4MMo UCNO/Ib30BaTb MONEKYIIPHOE KNOHMPOBaHUeE Ann
nonydyeHusa tpebyemoit monekynbl AHK



Gen9 - xomnanuga u3s MIT ¢ MHHOBAIIMOHHOMN TEXHOJIOTUEeHr

MAP Structure

Our Mission e

MAPS50 MAP10

MAP2

We are committed to empowering the

scientists who are shaping the future and $ $ $
improving our world through the limitless 0.03,5,, 0.05,FJP 0.08/&P
possibilities of synthetic biology.

Founded by pioneering scientists in fabrication, genetics, and bio-engineering

50+ megabases of DNA 10+ megabases of DNA 2+ megabases of DNA
the Gen9 vision is one of democratizing synthetic biology. Our goal is to enable
broad adoption of powerful synthetic bioclogy techniques by providing tusmn: 3 cents per base pair for standard 5 cents per base pair for standard 8 cents per base pair for standard
DNA constructs of the highest possible quality. Using our proprietary BioFab GeneByte-ﬁ- constructs up to 4,000 GeneByte“- constructs up to 4,000 GeneByteE constructs up to 4,000
platform, we make synthetic DNA easier to design, easier to use, and easier to base pairs in length* base pairs in length* base pairs in length*
access. With our custom gene synthesis and library products, scientists can
design more, build more, and test more. We believe that synthetic biology will be Early access to technology Early access to technology No minimum quantity of base pairs
the cornerstone of future advancements in therapeutics, clean technology, B avanCeneanTs B Yan carants required per order
agriculture and many other industries, and we are excited to partner with our
customers as we synthesize the future together No minimum quantity of base pairs No minimum quantity of base pairs Special pricing and
required per order required per order customized solutions for
GeneByte Plus® constructs up to
Special pricing and Special pricing and 10,000 base pairs in length,
customized solutions for customized solutions for complex sequences, vectors, and
GeneByte Plus® constructs up to CeneByte Plus® constructs up to cloning
What We DO 10,000 base pairs in length, 10,000 base pairs in length,
complex sequences, vectors, and complex sequences, vectors, and
cloning cloning

We manufacture custom, high-quality,
synthetic DNA used by scientists to construct L)L
genes, pathways, genomes and organisms that

Wl enable the next geeralon o EE— —

breakthroughs in biology.

SIGN UP

SIGN UP

Heob6xoaMmo ncnonb3oBaTb MONIEKYNIAPHOE KNOHUPOBAHME.
NMpepenbHaa panHa pparmeHta 10 000 n.H. 6



[IpuMepsbl AO0CTUKEHUU B CHHTeTHYEeCKOU buoJsiorum
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ApTEMI/ISI/IHI/IH HCITOJIB3VIOT AJIAd JICHEHHUA OT MAJIAPHUHA.
MMJIJIMOHBI CNIACEHHBIX.

£ Nobelprize.org

PYR Y

Home Nobel Prizes and Laureates Nomination Ceremonies Alfred Nobel Educational Events

. The Nobel Prize in Physiology or Medicine 2015 T—
Nobel Prizes and - y *
William C. Campbell, Satoshi Omura, Youyou Tu

Laureates : H 2016 NOBEL PRIZE
Medicine Prizes 2015 Share this: a ﬂ D 673 ANNOUNCEMENTS

» About the Nobel Prize in Youyou Tu = FaCtS

Physiology or Medicine 2015

Youyou Tu
» William C. Campbell
» Satoshi Omura Born: 30 December 1930, Zhejiang
¥ Youyou Tu Ningpo, China
Facts
Nobel Lecture

Affiliation at the time of the
award: China Academy of
Traditional Chinese Medicine,
Beijing, China

Prize Presentation

Interview

Nobel Diploma

Photo Gallery Prize motivation: "for her

Other Resources A discoveries concerning a novel
therapy against Malaria"

All Nobel Prizes in Physiology or e Prize share: 1/2

Medicine

All Nobel Prizes in 2015

o ehmews NOBEL QUIZ
A Novel Therapy against Malaria 2015

A number of serious infectious diseases are caused by parasites spread by
insects. Malaria is caused by a single-cell parasite that causes severe fever.
Traditional Chinese medicine uses sweet wormwood to treat fever. In the

1970s, after studies of traditional herbal medicines, Youyou Tu managed to
extract a substance, artemisinin, which inhibits the malaria parasite. Drugs
based on artemisinin have led to the survival and improved health of millions Explore the

of people. Nobel Prize




B n1oJIbIHU BbIpa6aThIBAETCA MAJI0 ApTeMU3NHUHA

The leaves of Artemisia annua, the
sweet wormwood tree, are the
source of artemisinin. Although
lethal to all known strains of malaria,
the drug is produced in small
guantities; extracting it from the
leaves is an expensive process.




CuHTe3 apTeMU3UHHUHA B OAKTEpPUH
C UCIIOJIL30BaHKHEM NMOAX0JA0B CHHTeTUYeCKOM OMO0JIOTUU
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C npuMeHeHHEeM CUHTETUYECKO 6GM0JIOTUH
Co031a10T reHbl U HOBbl€ B3aMMOAENCTBYSA I'€HOB




CuHTeTH4YecKas 6aKTepus Synthia
[OJIY4Y€HA B pe3y/bTaTe CUHTE3a reHoMa
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Caeaywimuu npoekt Kpeura BeHTepa —
CO3JaHUe BOAOPOC/JU, NIPOU3BOAALLEN AM3eJbHOE TOIJIMBO U3 CBeTa

u CO2

Exxon to Invest $600M in Algae-Based Fuel
WILL PARTNER WITH FAMED GENOME EXPERT CRAIG VENTER

(NEWSER) - Exxon Mohil, the higgest oil company in the world, will
imvest BE00 million in turning algae into fuel, the Maw York Times
reports. Known for blowing off concerns about global warming and
dismissing hiofuels—its CEOQ famausly called ethanal "moonshineg”
—Ewon Mohil has in fact been researching alternative... More =

13



JlBa 3aTpyAHEHWA HA NIYTU PA3BUTUA CUHTETUYECKOU OGUOJIOTUHU-
KJIoOHUpoBaHue ¢pparmeHnToB /IHK u c60opka ¢pparmMmeHTOB

Co3aaHMe JIMNIKUX KOHILOB
C IpUMEeHEeHUueM

JK30HYKJI€a3bl

Overview of the Gibson Assembly Cloning Method
dsDNA fragments with overlapping ends.

f—: NGAGACC | |5 GGTCTC
. 3 NCTCTGGs || CCAGAGN

~— -

Co3aanue y IHK TMIIKUX KOHILOB C
NpPpUMEHEHHEM 0COObIX peCTPUKTA3
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MbI pa3pabdaTbhiBaeM TEXHOJIOTWIO IPOU3BOACTBA MoJsieKkya JIHK
C JIMIIKMMHU KOHIIAMHU, 6€3 MyTallMi, B TPEOYyeMOM KOJINYeCTBE

BIC-AVIDINE

J
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AHa/IOrMYHbIEe TEXHOJIOTUH:
CexBenupoBanue [IHK nmocjieaHero noKoJJieHUs
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ITpOAYKTHI TEXHOJIOTUU
NPAKTUYECKH JI0O6bie CTPYKTYpbI JIHK u 1106ble KOHCTPYKIIUU U3

AHK
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MunukoJsbua /IHK no1y4yaT B J1a60pPaTOPHBIX YC/I0BUAX
B pe3yibTaTe pekoMmouHauvu /IHK ny1asmMubl BHYTPpU GaKTEpUU

Minicircle (MC)

Tpebyembint reH B
MUHMKonbue JHK

baKTepuanbHble reHbl B
Parental Plasmid (PP) MWUHUNAa3MUe

Miniplasmid (MP)

OTtgeneHune Tpebyemoro reHa oT 6aKkTepuasibHbIX reHOB
B pe3y/nbTaTe PeKOMOMHALMN POANTENBCKON NAa3mmabl
BHYTPW BaKkTepum
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Pa3pa6oTaHbl NPOTOTUIILI U MOJIEKY/ISIPHO-0M0JIOTHYECKHE METO/bI,
COTPYIHUKHU 06YVY€HbI, CO3aHAa He0O6xoAuMasa UHPPACTPYKTypa

Onowrayws Ha 8 Byke comacHo cukeeHcy NoEr9Taq (ATAGCACT) e cmecu NoEr + .
] K A3 Ga cs T8 4TR

Ins (9Taq).

[dATP] = [dTTP]: 2 mkM; polymerase: ~0.5 U/reaction
[dGTP] = [dCTP]: 1 mkM; polymerase: ~0.25 U/reaction

Incubation: 1', RT; reaction volume: 100 mkl

K2: NoEr9Taq denatured in experimental loading buffer (50 mM Tris/HCI (pH ~
70% formamide; 25% glycerol; BPB) at 50°C for 5'.

manual, Ss

3noHrayus Ha 8 6yks (ATAGCACT) B cMecH canasuyeit (NOEr9Taq + Ins9Taq)
[d(AIT)TP] = 2 mkM, [d{G/C)TP] = 1 mkM; KF exo” (NEW, #4): 0.2 Ulreaction; reaction volume: 100 mkI.

3' (BPB entering gel), 300V, 37"

M — marker (5 mkl), 4TR — mix of 4 and their full




[lepCneKTUBLI

JlabopaTopusi yHKIMOHUPYET B HOBbIX
noMelneHuax ¢ oceHu 2016 roaa

3aBeplIeHUe UCNIbITAHUM MPOTOTUIIA
A0 koH1a 2016 roga

[lonydyeHue nepBbIX 00PA3L0B ( )( )( ) ( )
B HauaJie 2017 roga

Oct4 Sox2 KLF4 cMYC

Kosna6opanusa ¢ llenTpom Asima3oBa
HayuHas ¢ 2016 roaa
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