| ofuel s and Bact A

Jul i1 a Brown, Kate Knister, Dai sy LI n, Edward Pursi full, Chen S U,
Nate G|l asser, Emzo de | os Sant os, Gita Mahmoudabadi , Ri ctl
loaliMeOaYmed to develop a system capable of convertng i nwaetl,ciwe aindolbatopod | lyanetrsr jiiatoa palblse raft eme f o
taboli zing lignin and polystyrene. We atempted t o Iirdellt,f ywda hveo rdkeegd atdoa t opmt ngieznee se tamadn celx pprecsasu ct thoerm i1
col i by divertng electron fow from nor mal cel | met abolmmsm ted calecana h@®lt hfaemrome ptratdaurc.er We aasl sam explrerse
sion host for our Dbiliodegradaton enzymes. We al so aiemedi f edi mpeovevelt hel dpayatemntdotpmpduaé aodéegno
ble output, allowing a bacteri al |l mage to change ovweare tdmag.i t\Wilt ha nti mad oaan iamat @d od wlgiyr aiisd ,n gwea vsa rikpd o
projector
Ly.l',ll N2 RdzOez)f @ | dzY | y t N Oa OSayYy Y | GQﬁCherryFluurescence
. E. coli
Project Flowchart 25000 d
t
Our project was divided I nto three tracks: degrading materials such as as - COLIROID R
tcs and cell ul ose; l ncreasing biofuel producton b usi n proteorhodop3| 50000
pumps and Nuo/ Ndh knockouts, #&m well as ot her cgﬁ}érﬁdmtpﬂﬁg'%s such as Z. mobilis
Y2Y2Yl a,;,Yamhdt cx@d@|l | aboratng with the California In.tt.Jte.oh he Arts
to produce animatons wusing fuorescent bacteri_a. o r dvewr a._degr a- 15000 Unt agged mChe
daton pat hway, we conducted “gene f shjp-r ments on mple a R mnoaTc |VEersus taggec
en from several ponds on the Caltech | sol ate oxFgani at ~Nar e Fluorescence _— fuorescence
capabl e of degrading bhdpYadagiMteh@dt BGdi SDegaatiatioh o r me d T .
able to ferment on substrates out si i1 naturIFy.Con —me/s . BEE \o 1 - 10 Control
der to I mprove biofuel product-on, we | a roteor“h0p3|n
dependent energy producing mechani sm 7 cell s. roteo'%'ﬂ"bﬂ'opswn ilrﬁhul 000
a |l-agtheated proton pump origiFoal twef ound marSecreed or glani s ms. |
bacteri al ani maton project, we created a const rDegadation f A a | escenhADprotein
( mMmCherry), with a degradaton tag atached 1| nt.wo Eazymei (¢ S g System in ROD40  AAV  LVA
. . . . ‘“ . - . Xbal 0 . _——— 1
Esche_rlchla co_ll th_at senses Ilght a_nd phot ogmalph.s a \| patern a a/ high Ehm.ru'-'ﬂ‘:;m . ; . .
defniton chemical image and thtins ani mates b \yillth-& dkdt adak I t ag. -
project was a collaboraton with students from Cal . Arts a\ DarT t—= BF “ou u -
olymer (lignin,
man practces and outreach. ..
cellulose, teflon, S orhodonsin mCherry Fluorescence
latex, etc.) Electron Transport Chain P 500
429 8895
450 Al
output 400 370.002
AR
583N} R a2yY DSyS CAAKAYI5SaAN) REedRAYW2Y & az2oAfAa Detailed fuor
of mChZ¥Ary
We constructed BioBricks of mCherry with one ofszow n{CLh\éjAA@ndanAdA
s and 1 n parall el Il nserted mCherry 1 nto ROO4O0OguecencVE e srcoom@e of RO
LimouLls tagged mCherry, and mCherry with each degradatomrgh aborated wit
+-‘ - - the California Insttute of the Arts and had an ‘e. " bacteri al
students were able to draw on and make their owf Ww
100
— === ;
Vectors that cadw stvaelklew aroesltirauatteedi.n Using Gi bson assembly and .
homol ogous recombinaton I n yeast, new VECtEPerISOWWGVﬁIaFtOensStwr*E'ﬁt@rda\/\b|YngrseQ§|arﬁ3d nrgedth@ré’édg and cyan ifuorescent sprotein/, made by st u
| gene resistances with tetracycline and tr agg o | SV VATV
Environmental Microbial Sample SEEE?;EZ:::&ZTSLEi:lsa Plating of Final Liquid Cultures g enes was a mp I | f e d O u t 9) f t h e E . CO I | - g enoa }ghtsource
expression BioBrick plasmid; however, the _ ' - ——
our desired sequence nor any other 1 n BLAS ' ‘ it ‘ .».j / i
pl asmids using Gibson assembly to-tjedi mntdh I 7, ‘ s L |
We conducted “gene fshing” experi memM@a®eh phmpmmeds twiktelm tflre ns tsaenvdearrad Bi oBr i c ) h | £ red filter
ponds on the Caltech campus to isol@VYR) oprgiamers msi ndiang asriet ecsa p a bWWee weft epd BB EN| 7 s , | / SR
grading our compounds, according toY2tohhes Apirgo c3e dpuarree nitn com¢ ugbvboee. fgur e. ' | '
The |l i qguid mini mal media cultures were plated on LB afer two weeks (see
bel ow) , and signifcant growth was observed, indlcatng t hat growth had
ta‘ k en pl ace In th € ml nl ma‘l me dl a cu o - I | e Pl _I_- ~ .. 2012 iGEM CalArts/Caltech iGEM team
i sms, each culture was then plated DS)/S C)\&K)\YHY M C { | f)\EIyYS)/ua prseeen
source added, and growth was agailn opbpservea. AS a contutroil , L pne cCcul Lures
were also plated on soli d mini mal medi a without the carbon source and
failed to grow, l ndi catng that they are not wusing agar as a carbon source. LA -~ . . , A~ A A Lo
| .1 r o - U0S2NK2R2LJaA 1 O 2ot SRASYSYUa
The 16S sequences of these organi s wm __m._an@llsgenment -0 f t%eN"E|g$£n )f 1.)/ )/
guenced, and compared with NCBI's nt I i ‘5'3 TtpegfrRédi nggeulture with |
ni-dhegrading cul tur e{fslLIKeyf 22 adld@inS NFedtY t wii s q the 16S slelquence, gf,: Caltech i GEM would
an d t h e mwlgyrsatdyl rn@n ec uI tur evsl aNﬁerESfl fdlewzmamsph”m$ YdZt 9@2 N\HZY " | OWI ng Companl €S a
NRA ISy I dentiy T e i i geﬂe‘OUSn ﬁggy}?ﬁ’:‘f% their generous supp
: - - . - . - Proteorhodopsin Iigs) | g oOwW- ¢ tech SURF and the R
ered proton pump her eas Center.
Z 1.L1_16S-F... m—-mm e I e C t I O N t F ans p () C C
s NADH to pump pr O tem ‘ We would also |ike

Professor Ri chard WM
canent or graduate st

tried to knockout Nuband
t wo NADH dehydr og@ena S

1I 5IIII 1I:|II:I 15IIZI 2I::I:I 25IIZI 3I::I:I SSIIZI 412:0 4%?0 5IZ:IZI 55II:I

e e Al | gnment of : i nsert proteor ho @dFEYFHE er, Emzo de los Sar
1I 5IIZI 1EIIIII 15|IZI EE:IZI 25|III EIZ:IZI 35|IZI 4E:IZI tk?tl 5IZ:IZI 55IIZI S t y Fd$m€ a d I n g N > S O t h a t W e C a n h : V e m O r e a. m O u a a I . e W O
. ATP . A , | acknowl edge the nunm
Ce 1.52_165-..  ESSSUNTNIN ORI NN 00 O U O N A OO VOO N 1 A 0 t u r e W I t h t h synthase a V a I I a b I e f O r A T a n d r e S e a r C h e r S f O r
L+ 2 raoultella.. 'IIIIIIIéII:Il::I|I41III IIIEﬁll::gll:lllllll?:;DI:?:IIIIII II?II;J:I?:I IIIIIII;I;ID::I i I:alﬁulzlml il gID;ST:II Illglf!;?;:g}l 11 IIr:;JIEmII I-1 ::;:ﬂ:lul WLl f:lnl1l =3 q u e n lee:l) dfl fS N‘J\I\R 3 Q e t h a n 0 I p r O d u C t O
\dentiy IO 1) 0 NN 1 1 O 11RO O N O 1 00 O 5 ST 1 A A OMONEE N W01 I | NI i‘l

EII:I:I Eﬁlﬂ ?I::I:I ?f:I:I SIZIII:I Bf:I:I EII:III:I Elf:I:I 1 .I::I:II:I 1 .I:Ilﬁl:l 1 .12|3

¢ NEW ENGLAND GEORGE W. HOUSNER We gl ve Sspecil a | ack

o b . Stubent Discovery Funp Cal Art s, wi th whom
lOL&lS for our designs and

D 1,52 165-... WL IIW) WA RN T O8N 0 WUANOE 0 R NN V0 O VRIS | WD N O AN 0 O TN WANUNAO 8 WO 1 O | ORI
501 B4l B 741 701 B30
Ce 2. racultella... mmmm; s nmm n w  w nn  wnlmn nym




