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FiG. 6

Regulatory region 12345%?8§012345§?8§012345§7890
srgh WT o . ,
(SEQ ID NO: 1)

[ Wan¥

CAATRARATT

Z

ardga murantc geaasasascactittagasacttasataat

(SEQ 1D NO:

CLilgdccaaCliiiaataa Tt

D 2} Lcectttaatcacttaaagaggtgtacegtyg
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argCBH WT FCATTGT ACACACCTCTGGTCATGATAG
(SEQ ID NO: b ﬂﬁTHTTTAT

L
R

CACCAGCCGETAAGGETG
ARCCTGGLCAACCAGS Jniﬁﬁf

Aﬁ;,cccgig

argCBH mutant teattgttgacacacctetggteatgatay

oy

(SEC ID NCG: &} tatcaaacttcatgggatatitatctitaa
aaatacttogasacgttgagegtaataaaace

taaggtgaatgtt
a(cctqqcaaccaqacataaqaaqqtqaat

- \r\(]’” f
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Regulatory region {1234567808012345678801234567880

argkE WT CATCGGGGCTATTCACCTTCTTATGTCTGG
(SEQ ID NC: 7) TTCCCACCTTAAACCTAAAACATTCACCTT

Nalalalalniartalis N ST n -\-\'\r SRR
ACGLUTGET Ax L [TAC CTCAAC

.
+
1

arglk mutant
(SEQ ID NO: 8)

acggctggt £ Ttacogct
tcaagtatttttazagataaatat
aagtttgatactatcatgaccagaggtgt q
tcaacaataa

carAB WT AGCAGATTTGOA

(SEQ ID NO: 9}

TG ‘TTT“ GTCATCATT
WAAAGT AGTGAA

rAB mutant agcagatttgeattgatttacgtcatcaltt
ID NO: 10} gt

e
u

0
B
e

argb WT

(SEQ ID NO: 11}
argld mutant
(SEQ ID NO: 12}

ttatgecgtaacagggtigatcatgagaty

FIG. 6 continued
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Regulatory region {1234567808012345678801234567880
a2rgG WT CTAATCALET GLATAT \GTTCACT
(SEQ ID NO: 13} TTCATTTGTTGAATACTTTTACCTTCTCCT
GCTTTCCCiﬁAAL“T“ TT TTWWHLAAAA
AACACACTE (GTCTCCGATAA

P T BT A B R A T P AT T
QA¢mALLA rGAZ AT Ih T

CAGAAATCCA

AAC‘ACCCTCT

CCCTCLTLATGACTTAAT

=

argG mutant ctaatcacctta 1&
(SEQ ID NO: 14) ttecatttgttgaatac

gettteoccotitaage

aacacactaaact
aagatgatctliatgaaaacctttitatitc
ttataaaaatcttgtgaaagcagaaatcca
ggctcatcatcagt

tattttatyg

z2rgG mutant cctgaaacgtggraaatt
(SEQ ID NO: 15} gotaaaaaatgcaaata
q,qfauuuaqacqq.uv
attatagtgatccac
3??”Tff ttgetaatoatt

:cacJCC:*gg:acagfgc:ogﬂ“CCCJTf
TTTTTGEGCTAGAAATAATTTTCTTTAACT

TTA 7\ COACGATATACATACCO
SO A W ¥ Voo Lo Laion AN

”\)

—

FiG. & continued
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FiG. 7

FNR~
responsive
regulatory

region

12345678920123456782012345678%012345678501234567890

SEQ ID NO: 16

ATCCCCATCACTCTTGATGGAGATCARTTCCCCAAGCTGCTAGAGCGTTA
CCTTGCCCTTARACATTAGCARTGTCGATTTATCAGAGGGCCGACAGGCT

CCCACAGGAGAAAACCE

SEQ ID NC: 17
GTCAGCATAACACCCTGACCTCICATTAATTGTTCATGCLCGEGUGGLCACT
ATCGTCGTCCGGCCTTTTICCTCICTTACTCTGC TACGTACATCTATTTICT
nirRl ATAAATCCGTTCAATTTIGTCTGTTITITTTGCACAAACATGAAATATCAGAL

SAAARATTTATACAARTCAGCAATATACCCCTITARAG
TATAIAGGTG ALTTCATTT“CATCAKTAAJC SGGGTTGCTGAAT
TA GC

Yy
ATAGAAAAGAAATCGAGGCAAAR

-

nirB2

SEQ ID NO: 19

lalaterias ~ M elslelcuioioielsr-Yelelolelelel SO T

CGGCCCGATCGETTGAACATAGCGGTCCGCAGGCGECACTGCTTACAGCAA

CGbTCTGTALCC GT CLT TTTIGTGATOTCCTTCCIGTTAGGTTTICGTC
ACGCCGTCACCGTCAGCATAACACCCTGACCTICTC TTAAT'GCTCﬁ GCC
GGAL,#?C.“\JT’TCGTCGT’ZCGGC”r TTCCTCTCTTCCCLCGOTACGTGE
ATCTATTTCTATAAACCCGC KTTTTG'CTATTTTTTCCR AARACATGA

T

.
N L

TTCCCTCACTTAAGAAAATTTATACAAATCAGCAATAT
7

ATATLDAGGmIMUTTLC TTTAﬁATCAﬁTAAGCG”G
GTAATAGAAAAGAAATCOGAGGCAAAA
atatacat

ACCCTGACCTCTCATTAATTGCTCATGCCGGACGGCALT
C”T”m”””TT”C” CCCCCGCTACGTGCATCTATTTCT
ATTTTCTCTATTTTTTGCACARACATGAAATATCAGAL

TARGAR BATT” TACAAATCAGCAATATACCCATTAAG

e 7

~ ¥
N
GAAT TACATCAATAAGCGGGGTTGCTGAAT
7 il

“

J
TGLQP LTmme”KAA \ACAAAAAATAT
e G

NTTCECCOCCGCTTACSTES
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nirB+RBS

SEQ ID NO: 42

GTCAGCATAACACCCTGACCTCTCA TT&ALTCTT”K GCCGHLGCGGCACT
TTTCCTCTCTITACT SCTACGTACATCTATTTICT

A TGC
iTCTmemmwTTT‘ﬂPLDPAMZTﬁAAATATCAGAC
AT TTRA R
i

LTTACATCAATA\G(CbGG
PTSTTTAACTTTAACGRAGGAGATA

CGTTA AGGATC
TACAT

AaTal Pl Tl W FaFa el
BIRe HOEN SN CC i Ay

RN A}
'GCATGCATCAAAAAAGATGTGAGCTTGATCAAAAACAARARATAT
AGTATTTATATTGCUGCCCGGATCCCTCTAGARATAAT

chﬁnTbGACAGFh
[AAGRAGGAGATATACAT

TTTETTTA e

Y aTararal ~r"r\7« et i “f\r‘(;’\7 SRR, FTETY 0
TCCGEGETGAGAGTCTTTTCCCCCGACTTATGG

(€5}
t=

>
H
W)
Z
&
N
W

GCGTGTTGCITTATGG

F 1
-3
!-—J
( '}
=
-3
(@]
3
s
0]
H
e
o
e
)

1]
H

e COCCOTOTOTE TRTR R T R DTN YT A T R £
AAGUAA TTCCGGCTGTCTGTA AT ALUAAAARTUGUCGELTAAAG

S . AT R Y N ;

TTTGAGCGAAG \ACTCTCTACCCA TAT

GGEATCCCTCTAG

e
fnrs

& NI S

SEQ ID NO: 25

AbiiuIleLN] 5G

[GTTGECT

TGEET

[GCATCGTAGTARATGST

ST AACARAACC AAT T T T TCCRCOTOTOTCTATAL NORCEINIOR DB
LAA \,P\!“,Z\ AGL AR ] T TCCGGECTETCTETATACAAAAACGCCGCAARG

T ‘ TA CTOTCTACCCATTCAGES TebTab et
I¢i1; CGAAGTCAATAAACTCTCTACCCATTCAGGGCAATATCTCTCTT
o~ EaTalr, i aly TR 7 TAATTTTGTTTA TTTAR Il
GGATCCAAAGTGAACTCTAGAAATAA ] TTTGETTTAACTTTAAGAAGGAGA
TATACAT

TATACH

]

TCGTICTTTGTGATGTGCTITCCTGTTAGGTITCCTCAGCCGTCACCGTCAS
CA”ﬁhf““”fTC \CCTCTCATTARTTGCTCATGUCGGACGGCACTATCGT
TCCGGCCTITTCCTICTICTTCCCCCGUTACGTGCATCTATTTCTATARA
kLG CTCATTTTGTICTATTTITTITGCACARACATGARATATCAGACAATTC
GACTTRAAGAAAATTTATACAAATCAGCAATATACCCATTAAGGAGTA
TA"AADGGM SAATTTGATTTACATCAATAAGCGGELTTGCTGAATCGTTA
AGGTAGaaatgtgatctagttcacat LttGCGGTAATAGARAAAGAAATCGE

'arf¥aral —y 4 o R . PR A v - 4 P
GGCAAAAatgtttgtttaactttaagaaggagatatacat

SEQ ID NO: Z7

AGTTG
f“TAAQAAuAb”T&FWW

r]w aalas]
Lo lL

T T AT TOGTECTeT TCO T TTATCET

TTCTTATT CGETGTTGCTTTATGE

OO CECTRTOTET A 1 INalelal AR

TCCEGECTETCTETATACAAAAACGCCGUAAAG
T CAATAAAC T T T ACCCATTCACGGUAATE TCTCaa

AGCGAAGTCAATAAACTCTCTACCCATTICAGGGCAATATCTCT R

_gatctagttc_Ja1tf't'a+t#adh+*faa aaggagatatacat

TGCATCGTAGTARATGGET

S 7

atgt

FiG. 7 continued
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FiG. 8A

Nucleotide sequence of exemplary tzrgAfb' seguence

{SEQ ID NO: 28)

GTTGGTCGAGGGAT SGCL ”’GGmT\,L T TT_A

TGAGAA ri TTCTC

CTGGTBC””“TCMD””“C7UAG”TCLKCACAT”

ACGAAC SAATATACG
{”mn -

‘\"A}C & V\.TA\,‘Z\.F”T“\;\/ AL ,\)(,«r“(,‘\";\)

CGCATATCARCGT AGTGECAAT

d

Cr FATCCTTA

"o Lo

-ucrﬂc
SRR AR A (YA (T >
Al (, ARAALY 4 (,

S f\ r 'w [y C A /‘4 e r," f\
Ll

S CTGROG

[AACACGCCGCTGCAGSG
C '“".nnk CGCTGGGCETUGATGACGGCGTGGATTA TAGCGGGCG
GATTGATGAAGACGCGATCCATCGTCAALT ['TGh(”r\ )C'CG"‘G('RE\.']”‘ GTGC [h:i ']‘GL >z
CCEGTCGUITGTTTCAGTCACTGGUGAGAGCTTTAACCTGACCTCGGAAGAGATTGCCA
CTCAACTGGCCATCAAACTGARAGCTGAARAGATGATTGETTTT CTTCCCAGGE
CGTCACTAATGACGACGETGATATTGTCTCCGAACTTTTCCCTAACGAAGCGCAAGLG
CGGLTAGAAGCCCAGGAAGACGAAAGGCGATTACRAACTCCGGTA JGG"‘GCL CTTTTTGC
GTGGCGCAGTGAAAGCCTGCCGCAGCEGGCETGCGTCGUTGTCATTTAATCAGTTATCA
GGAAGATGGCGCGCTGTTCGCAAGAGTTIGITCTCACGUGACGGTATCGGTACGCAGATT
2 7

2
GTGATGGRRAGCGCCGAGCAGATTCGTCCGCGCAACARATCAACGATATTIGGCGETATTC
m
.

s telly
AN

5 gy PP
TATTG

CCGROS
Nona b AN

""_
>'

S
P GOT

3

TCGAGTTGATTCGCCLCACTGCAGCAGCAAGGTATTCTGGTACGCCGTTICTCGCGAGCA
>
SCGA

SN R S TR Y S A ~r
SCTGGAGATGEGAAATCS
r

Trxrjg(w{ﬂxGCrxfm o~

i AN
ACAA GCGATAACACGACTATTIGCC
c GCCTG ”T” 5CAG
TTGOCEE
\_
‘T’C AC
ARRA

GCAARA

5 A

(LG AWLL A R
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FiG. 8B

Nucleotide sequence of exemplary FNR promoter-driven argAf"“" plasmid

{SEQ D NO: 29)

GTAAAACGACGGCCAGTGAATTCGAGCTCGETACCATCCCCATCACTCTTGATGGAGATCAA
TTCCCCRAAGCTGCTAGRGCGTTACCTTGCCCTTAAACATTAGCAATGTCGATTTATCAGAGS
GCCGACAGGCTCCCACAGGAGAAAACCGic’{’].‘GKJ’TZ“xA? SGAACUGTARAACCGAGTT GG TCGAGE
GATTCCGCCATTCGETTICCUTGTATCAATACTCCE CCGG(CAAAAAVC'“T’MC SCTC
GGCEGET GRS CATTGAGCATGAGAATTTCTCCAGTA' CMATGATA

CAGCCTCGGCATCCGTCTGETGETGCTCTATCGGUGCACGTUCGCAGAT hﬁhCLCAAATCW)W

Z\r[f\7)] ~

ITETTECA]

CTGCGUA ['k,/ \CCACGAACCGCTGTATCACAAGAATATACGTGTGACCGACGCCARARCACTH
GAACTGETGAAGCAGGCTGUGLGRACATTGCAACTGGATATTACTGCTCGCCTGTCGATGAG
TCTCAATAACACGCCGCTGCAGGGCGCGCATATCAACGTCGTCAGTGGCAATTTITATTATTS
C_CC ?GJTFC GGGCOTCCGATGACGGCGTGGATTACTGCCATAGCGGGUGTATCCGGUGGATT
SATCGAAGACGCGATCCATCCTCAACTGGACAGCGEGTGCAATAGTGCTAATGGGGCCLETCEL
TGTTTCAGTC GLCGAGAGCTTTAACCTGACCTCGGAAGAGATTGCCACTCAACTGGCCA)
TCAAACTGAAAGCTGAARAGATGAT TGETTTTTGCTCTTCCCAGGCGCGTCACTAATGACGAC

CGTGATATTIGTCTCCGAACTTTTCCCTAACGAAGCGCAAG AGAAGCUCAGGAAGA

CAAAGGUGATTACAACTCCGETACGETGCGIUTTTTTGCGTCGUGCAGT "\Z\/\C"'”"[ GCCGCA)
GCGTCGUTGTCATTTAATCAGTTATCAGGRAG!S AAGAGTTS
TTCTCACGCGAC CGTKTCGGIACGCAGATJHTbh[GGAAﬁuuuCCGﬁuhnGﬁiLLhT”GCbV
AACAATCAACGATATTGGCGGTATTCTGGAGTTGATTCGCCCACT GCAGCAAGGTATTC
TCGTﬁCCCJGTT TCGCG ﬁGCAGL’G”GAT sGAAATCGACAAATTCACCATTATTCAGCGC
ARTAACACGACTATTGCCTGLGCCGCGUTCTATCCGTTCCCGOAAGAGAAGATTGGEGAAAT
”"”LTQ GTGGCAGTTCACCCGGATTACCGCAGTTCATCAAL
GCATTGCCGCTCAGGCTAAGCAGAGCGGCTTAAGCARMATTE
ATTCACTGGTTCCAGGAACGTGGATTTACCCCAGTGGATAT

A OO ACARCTACCACCCTABATCCARLCTETT
AGTTGTACAACTACCAGCGETAAATCCAAAGTGTTGAT

V
[
1
N
K)V\J
-
iz

')
X
b
G

k,
N
3
Py
B
=

F)-—JHH

{
[ON
=1
P]
!

AATAAAAATACAATAATTTCGAATAATCATGCARAGCTTG LAZTJAT»GTCALI
TTCCTGTGTGAAATT?'TA CCGT ”AJAA“'CCAC%\AHLHTICGK?JC§GAKGJATG'K@
GGETTTTIGCTGCCCGCAAACGGECTGTICTGGTGTTIGCTAGTTTGTTATCAGAATCGCAGAT
CCG”CTLCAGG'TTGCCGGCT.“uA SCGCTATTTCTTCCAGAATTGCCATGATTTTTTICCCC
ACGHGAGGCGTCACTGGCTCCCGTGTTIGTCGGCAGCTTITGATTCGATAAGCAGCATCGCCT G
TTTCA?WCTGTCTATGTGTG?L"” TGAGCTGTAACAAGTTGTCTCAGGTGTTCAATTTCAT
STTCTAGTTGCTTTIGTITTTAC TC”TT”” ‘”T””T”TAT AGGTGTTACATGCTIGTTCATCT
GTTACATTiTCGAi‘TGTTdkT 55 L“”” AATGCACCAAAAACTCGTARAAGCTC
GCATATGGACAGTTTTCCCTTTIGATA

TOTTRAT f\ Iak 7 |‘n( A :

GA T "ACA
CTTCCGTATTTAGCCAGTATETT ,\.[l T ACTGTS ,[ T
A ;1\ R ZT SR A N L g .l_\_.

GAAC(Z?,.L\’. mur TGCTTACTTTGCA LL
PGAATTTTTGCAGT TARAG (,A “crg':a ’“Tf"[‘(3'?:"1?’,[“1?@’1?
Z\}("CA(‘1D‘ o [v']1.[|
ARCTTGGARA
PTGCTGTARGTGTT

TCATGETAGTTAT
\C

AN LT
GTT

SAGCC \‘PK”HACLI\AGuT
TTTGCGTGAGCCA
BATTTTGCCTCARAR L GETGAGE
TAGTCCHTTACGTAGGTAGGRATCTGATGTARTGET TGTTGGTAT TTTGTC
TTATCTGETTGTTCTCARGTICGGTTACGAGATCCAT T IGTCTATCTAGT
ATCRACGTATCAGTCGGGT STTATCAACCACCAATTTCAT?
TAAATCTTTACTTATTGETT
TCAAGCATTAACATGAAC

TTCTTTTGTGTTAGTTCTTT

'

A
A

el Lt b Waralalylss! n-.r

AARCCCATTGGTTAAGCCTTY
TAAATTCATCAAGGCTAATCTC
TAATAACCACTCATRAAATCCTCATAGAC ARD
GGAAAAGATAAGGCAATA
~

ALA
fA
A

IaxTaths
}

'1n.(1,’\r‘”1|:1(j}n|-.
e N

LAY ES

3

CTATTTGTTTTC

AGACTTAACATG TmLC‘CAT ATATTTTATGAATTITTTTAACT
TCTCTTCACTARARACTAATTCTAATTTTTCGCTTGAGAACTTGGCATAGTTTGTCCACTGG
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[CTCGTCATCAGCTCTCT
TOATE ]“G/"\ SCCTATT

'vy'hr,"f\T ,n[x
e g

ABARTCTCAAAGCCTITAACCAAAGGATTCCTGATTICCACAGT
SGTTGOTTTAGCTAA ’ITA”‘ ACCATAAGCATTTTCCCTACTGATGET
STTATAAGTGAAL T2

AGTGCCACACAGCATAR AP
TAGT ]‘(, T G}‘:.AA,.Z\(" AAL "[‘ ?AGG"’GZ N
A A'[ CACTATACCAATTGAGATGGGCTAG I‘C :\.P CATAATTACTAGTC TGAGTT
GIGGGTATCTGTAAATTICTGCTAGACCTTTGUTGGAAAACTT :\AL”"C” GCTAGACCCTC

TGTAER TTTTTGTTTAT ATA

[CA

(/ 0 n- (,«. ey »]1 fabaake:
S ahoald

TTAGCTTEGETT

A}\_

TR ITITOR
TTCCETTAA

ROJ.
CATACA ](,"’(,z\L ]L J’T
e

OTTTTOOT
CCTTTTCCY

AT l\ SOV TOTOA A r[ Iafalal
AT

AL Sl lanls DAL
RNRE

A

n TCOGOTAGACCT STOTETTT
Ak CCGCTA T il

G %‘ﬁ[‘AAAGAAAGAA’l r\.AZ—\.A./. AAGATARRAAAGAATAGATCCCAGCCCTGTGTATAACTCACTA
CTITTAGTCAGTTCCGCAGTA ARAAG ,:\.]‘””C(.C:\.hﬂk GUIGTTTGCTCCTCTACAARA
CAGACCTTAAAA \,'L CTAAAGGCTTAAGTAGCACCCTCGUAAGCTCGEGCAAATCGUTGAATA

TTCCTTTTGTCTCCCGACCATCAGGCACCTGAGTCGUIGTCTTTTTCGTGACATTCAGTTCGC
TGCGCTCACGGOTCTIGECAGTGAATGGGEETAARTGGCACTACAGGLCGCCTTTTATGGATTC
ATGCAAGGAAACTACCCATAATACARGRAAAAGUCCCTCACGGGCTTCTCAGGGCGTTTTATS
GCGGETCTIGCTATETICETGCTATCTGACTTTTITGCTGCTTCAGCAGTTCCTIGCCCTCTGATTT
TCCAGTCTGACCACTTCGGATTATCCCGTGACAGGTCATTC GACTGGCTAATGC“CLC“G
SGTATCA CCGTCTTACTGTCTTTTCTACGGGES “mb CGCT
'TT GG”L“TWAGATTATCAAP
T

3
>
[}

P
@)

o
G2
@
[}

:
d

vl

;
s
(N
G2
=
-]
P
H ( '
P
.=
@]

@ "
e gk
CHPNS] o=
RO -NONONE]
Mg ')
5oaaa
w02

&
s

3
2

o
el el Lt i el 2
AGTAGT” (,‘:J(,L AGTTAATAGT £

SITCR T T D Ny

sCTCETCETTTGETATGEC
ATCCCCCATET 3'“‘3(,0“‘:: AAAG

TGGECCGE ch' TTATCACTCATGET

TCA

GGETT

TOCCETTO
CCGEETT

L”{C' 1\,Z

A '[‘ GTC A(
TCATGCCATCCGTAAGAT G SRS

ITACYG
TCTGAGAATAGTGTATGCGECGACCGAGTTIGCTCTTGICCG

CGCCACATAGCA Jmﬁr\'“'["].“I‘.'P"\AAA'F"J‘G CTCATCATTGGAAA
ATCCAGTTCGATGTAAC

Y alat ]11’"( nlleratal (;'«(/r'

ol Lot i oo tiioll
Ta “GG(,'\C ACTGC \'E"AA'].
C”"”'A”".’ ACTCAACCAAGTCA'
GCGTCAATACGGGATAATACTC

ACGTTCTTCGGGGECCAAAACTCTCARGGATCTTACCGCTGET

'\r[ ;'n'r Slayl

T
FETGACTG

CCACTCETGCACCCAACTGATCTTCAGCATCTTT %CTTTCACfﬁa\Gmm““'UTGT AGCA
AAAACAGGAAGGCAAAATGCCGCAARAALRAGGEAATAAGEGUGACACGGARATETTGAATACT

p]

CATACTCTTCCTTTITCAATATTATTGAAGCATTTATCAG ;’GTTATTGTCT CATGAGCGGAT

CATATTTGAATGTATTTAGAAAAATAAACAALTAGGGGET GCGCACATTTCCCCGARRA

TGCCACCTGACGTCTAAGAAACCA ﬁATTATCALGACE\T“ AC TATAAAAATAGGCGTAT
~

(7) B

CACGAGGCCCTTTICGICTCGCGCGTTTICGGTGATGACGS I‘LJAAAACCTCTLA\,HCJF§Cf‘GC
TC’\,CGGAL}CCGTL ACAGCTTGTICTGTAAGCGGATGCCGEGAGCAGACAAGCCCGTCAGLGL

-G
GCG GCGGETGTTGECHGEETCTCLGEECTGLCTTAACTATG ””3(3”: TCAGAGCAGATTGT
s

ACT A AL;WGC’CCZ\TK GCGGTGTGAAATACCGCACAGATGCCTAAGGAGAAAATACC
C C GCGATCGGTGLCGGGECE
G LuTT WAGTTGGGTAAC

""’XGMCZA‘C'F (/(vn‘utv'

FIG. 8B continued



WO 2016/090343 PCT/US2015/064140

15/76

FiG. ¢

Nucleotide seguence of exemplary FNR promoter-driven argAﬂ" seguence

{SEQ 1D NO: 30)

AGTTETTC Y TATTGEYGE TG TGCTTTATGETTGCATCOCTAGTARATGETYGTAACRA
AAGCAATTTITCCGGUTIGTCTGTATACAARAACGCCGCAAAGTTTGAGCGAAGTCAAT
ARACTCTCTACCCATTCAGGGCAATATCTCTCTTggat ccaaaghgaactctagaaat
aattttgtttaacttts uOddqqaqatatac; tATGGTAA AGGL« CGTAARAA ,’:C‘,AC}
TTCGTCOCAGGGATTCCGCCATTCGGTTCCCTGTATCAA
TTGTCATCATCCTCGCCOETCAAGCCATTGAGCATGAG
AATGATATCGGETTGTTGCACAC LLTCGGSRT””” CT
CETCCGCAGATCGACGCAAATCTGGCTGCECATCACTA :
AATATACGT‘“CACC@\t””CAuéﬁCACTbCAAT‘GVWHDAGCACb”'G CGGGAACA

CTGGATATTACTGCTCGCCTGETCGATGAGTCTCAATAACACGCCGCTGOAG
GHCﬁvapAmﬂmhﬂnC“T

»‘,m.
AT

“n.( o
.l

TCAGTGGUAATT

N “'['(;C(ﬁ"\r e

P A T e
VTTATTG AGCCGEC C&ETC

TA CCCA

AT R [ (g 1 ;
\CTGCCATAGCGGEECE

1/‘.

ACGGCGETEGEA TATCCGGECGEAT
ATCCATCGTCARCTGGACAGCGETGCAATAGTGCTAATCGGECCGETCGCTIGTTTCA
GTCACTGGCGAGAGCTTTAACCTGACCTCGGARGAGATTGCCACTCAACTGGCCATC
AAACTGAAAGCTGAAAAGATGATTGETTTTTGCTCTTCCCAGGGCETCACTAATGALC
GACGGTGATATTGTCTCCGAACTTTTCCCTAACGAAGCGCAAGCGCEEETAGAAGCE
CAGGAAGAGAAAGGCGATTACAACTCCGGTACGGETGCGCTTTTTGCGTGGCGCAGTG

u&w‘””T“L(‘”chwk‘G“G“QTCGCTGTLDTTT&K"LAGTTATL&GG&AGATQGC

YRR
[GAAGACGCG

GOGCTE ABRCAGTTCTTOT Nt STATO [ ATTOTCATE
GCGCTGTTGCAAGAGTTGET TCACGCGACGGETATCGETACGCAGAT

o NG e N AACGATATTGEOGET TO
AGUGCCGAGCAGATTCETCECGCAATAATCAACGATAT Glisad
AT N g T VT 7 TATTCT TR T N S T B
ATTCGCCCACTEGGAGCAGUAAGGTATTCTGET ’.'\,\7\,(”(1 TCT \,GQ.C:\'\;\,’—:G( TGEGAG

N fatal

GAAATCGACARATTCACC! TTCAGUGUGATRACACGACTATTGCCTGUGCC
GCGCTCTATCCGTTCCCGHARGAGAAGATTGGEGAAATGGCCTGTGTGGCAGTTCAL
CCGGATTACCGCAGTTCATCAAGGGGTGAAGTTCTGCTGGAACGCATTGCCGCTCAG

GCTAAGCAGAGCGGCTTAAGCAARATTGTTTGTGCTGACCACGCGCAGTATTCACTGG

o s TR COCOACT COAT AT T AT T T ACTOCCCOACAGOADR
TTCCAGGAACGTGGATT CCCAGTGGATATTGATTTACTGCCCGAGAGCAAAAAG

CAGTTGTACAACTACCAGCGTAAATCCAAAGTOTTGATGGCGGAT TTAGGGTAR
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FiG. 18

Nucleotide sequence of exemplary BAD promoter-driven orgd™
{SEC 1D NO: 33}

cgacggtggegataggeatecgggtggtgetcaaaageagettogeetgactgatge

getggtoctoegegecagettaatacgetaatecctaactgetggoeggaacaaatyey

tgtetgecaggtgategetgatgtactgacaagectegegtacocgattatocatey

gtogatggagegactogttaatogeticeatgegoegeagtaacaattgetcaagea

gatttatogocageaasttoogaatagogeecttecoekigteocggeatiastgatit

JUQCaAagI[ACCHY

geccaaacaggtogotgaaatgoggetgglgegettcates

tattagcaaatategacggecagttaagecattcatgocagtaggogogoggacgas

agtaaacccactggtgataccaticgigagectecggatgacgacegtagtgatygaa

gatttttcaecaeccactgaccgcgaatggtgagattgagaatataacctttcattc

ceageggteggtogataaaaaaatogagataacegttggecteaateggegttaaac

cogecaccagatgagogttasacgagtateceggcageaggyggateatittgoegett
cageeatacttiteatactcoegocaticagagaagaaaccaatigiceatatiges

tcagacattgoegtcactgogtotttitactggetetictegetaacccaacoggtaa
cecogettattaaaageatictgtaacaaagogggaccaaagecatgacasaaacge
gtaacaaaagtgtetataatcacggeagasaagtecacattgattattigeacggeyg
toacacttitgetatgocatageatttitatecataagattageggatecagectgac

getttittttogeaactetotactgbttotecataceocgtitttitggatgoagtygaa

- AT ~ ~ il alss RTINS T I T T N
d("(‘ih;.k“"\; TAAMAGGEAACGTAAARCCEGAGTTGEGETCEAGCGATTCCEGCCATTCEGETTCCC

TGTATCAATACCCACCGGGGAARAACGTTTGTCATCATGUTUGGCGGTGAAGCCATT

[GAGCATGAGAATTTCTCCAGTATCGTTAATGAT- CGGETTGTTGCACAGCCTCEEL

BTCCGTCTGETGGTGGTCTATGGCGCACGTCCGCAGATCGACGCARATCTGGCTGCE
CATCACCACGAACCGCTGTATCACAAGAATATACGTGTCGACCGACGCCARARCACTH)

GAACTGGTGAAGCAGGCTGCGGLAACATTGCAACTGGATATTACTGCTCGLCTCTCG

ATGAGTCTCAATAACACGLCGCTRCAGGECGCECATATCAACGT CCTCAGTRGUAAT)

T TATTAT TGLCCAGLCGCTREBCETC GATCACGECBTGEATTACT CLCATAGCERG

leuutelsele w\r,’\r NS

CGTATCUGGUGGATTGATGAAGACGUGATCCATCGTCAACTGGACAGCGGTGCAATA

GCTGCTAATOGCGLCGETCGUTGTTITCAGTCACTGGCGAGAGCTTTAACCTGACCTCG
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IGAAGAGATTGCCACTCAACTGGCCATCAAACTGAAAGCTGAAAAGATGATTGGTTTT

ITGCTCTTCCCAGGOCCTCACTAATCACGACGCTGATATTGTCTCCGAACTTTTCCLT

L I N T T NN T S OCAT T ACAACT O
MA.“hAULU.AhﬂbbbW“GTAUAA“LubAUWAhGAUhAAGGbUA¢LhMAAp¢L 5T

T e CE e N IeTN: T R R R A
ACGCTGCECTTTITTGCETGECECACTCAAAGCCTGCCGCAGCGCCETGCETCGCTET]

CATTTAATCAGTTATCAGGAAGATGCGUGCGCTGTTGCAAGAGTTGTTUTCACGCGAL

ST ATOGOT CAGATT TG GCAANGCROCCAGCAGAT TCCT e ATC
GETATCEGETACGCAGATTGETGATGCGAAAGCECCGAL CGTCGECECAACAAT \,l

EZ‘%LA.CG,?‘C.[‘A'I”]_‘G( CGETATTCTGGAGTTGATTCGCUCACTGGAGCAGUAAGGTATTC ]‘"'|

CTACGCCGTTCTCGCGAGCAGCTGGAGATGGAARTCGACARATTCACCATTATTICAG

CGCGATAACACGACTATTGCCTGCGCCGCGCTCTATC CC‘CGGAE\CAC}AAC}\TTl

GOGCARATGGCCTCTGTGGCAGTTCACCCGGATTACCGCAGTTCATCAAGLGGGTGAA

IGTTCTGCTGGARCGLATTGCCGCTCAGGC TAAGCAGAGCGGCTTAAGCARAT TGT I

GTGCTGACCACGCGCAGT ?”AL"C"‘””LN‘CAP(‘“‘CATP““C?CCA‘”‘"DH

meCﬁT[PA‘W“v\\G“CﬁCT RAAAGCAGTTGTACAACTACCAGCGTAARTCCAAA

E TGTTGATGGCGGATTTA ,GC'[‘nA| GGGAATTAGCCATGGTCCATATGAATATCCTC

CTTAGTTCCTATTICC gaagttcotattocgaagitcotattatetagaaagtatagy

gaactte GAAGCAGUTCCAGCCTACACAATCGCTCAAGACGTGTAATGCTGCAATC

TGCATGCAAGCTTGGCACTGGCCACGCA

~m T N T e ~ ~ S N N T o e ~
CTTAATTTGATGCCTCGCAGTTTATEGCEGECEGTCCTGCCCECCACCCTCCEREECCE

TTECTTCECAACETTCAARTCOGOTCCCEROGS

ATGCCTGGCAGTTCCCTACTCTICGCATG tcgagecatgggacygtceaggt

attagaageoaacctggegetgecaaaacacaacctggteacgeteacctggggoas

‘tgtecagogoegttgatogegggogeggegtertggtgatoaaacoticoggegtogs

ggeattecegtotattggeggoatigtgoacacacactogogooacgoeaccataty
ggegeaggegggecagtegattcoageagacggoaccacaoacgocgactatitota
cggeaceattocatgoaccegoasaatgaccgacgeaganateascggtgaatatga

FIG. 18 continuad
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ctgoegteagttagegecgeagttaceggatatgeageasacgetgetggatasaca

ctatctgegtaageatggogoegaaggeatattacgggeagtaa

FIG. 18 continued
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PCT/US2015/064140

pSCL0L plasmid

{SEQ ID NO: 343
ATTRAGTTGEGGETAACGCCAGGGTTTTCCCA ”TL“’)RCG@TAT’C
GCTTTCCAGTCGGGAAACCTGTCGTGUCAGUTGCATTAATGAAT
AGGCGGTTITGCGTATTGGECEGCTCTTCCGLTTCCTCELTC N""‘f A
1?ﬁbGjT;CWUCHthGGTATrhW\FCACTPW\ CGCGGTA,SAL

AACGGGCTGETTCTGGTGTTGCTAGTTTIGTTATCAGAATCGCAGA
GGCTGAAAGCGJTAmTTTTT,Chpnﬂth@”AﬁGAmTTTTTC CC
CTCCCGTGTTGTCGGCAGCTTTGATTCCGATAAGCAGCATCGCCTG
GTGACTGTTGAGCTGTAACAACTTGTCTCAGGTGTTCAATTTCA
TTACTGCTTTCACCTGTTCTATTAGGTGTTACATGCTEGTTCATC
TTCATGGTGAACAGCTTTAAATGCACCAARAACTCCTAAR nLCT”
TTAFA“LLTTTWJ L GTGCATATGGACAGTTTTIC ””Tmmﬁ
AGTLTTUQTCCTTCAd

Ay Al
AGATACA

AGTTAAAGCA T”"“TUTL«LTUTW”TTLT
Ai?qwmmc \COATTC
AT 17

L“‘ ¥¥e \ e CNDAFMM

S AR
GGAAA

GOCTCEOT TGTAAGTGTT
”r TCAABACCC! ABCTE wl AGTTAT

AACTTAAATTCA a:\.unC‘L‘A, " C‘i‘ ’l‘ ] [”“C'(,C ["]‘""“Gr\(‘ TT
TTTTAATAACCACTCATARATCCTCA TGTTTTCAAA

TTATATT ~ AT AT

TTATGAATTT AAC L‘GC‘Z—\.AA' SATAAGGCAATA
AATTCTAATTTTTCGCTTGAGAACTTGGCATAGTTTGTCCACTGE
AACCAAA TTCCTGATTTCCACAGTTCTCGICATCAGCT
CAC “,A'I‘hr\ GCATTTTICCCTACTGATGTTCATCATCTGAGCGETATT
ACCGTCCGTTCTTTCCTTGTAGGGTTITCAATCGETGGEEGETT ('ﬂhw"]‘
AATTAGCTTGGTITTCATGCTCCGTTAAGTCATAGCCGACTAAT
AAACAACTAATTCAGACATACATCTCAAT ’“‘vG’"‘CTAx,u GATT T'I
AGATGGGCTAGTCAATGATAATTACTAGTCCTITICCTTIGAGTT
CTGCTAGAC ’“‘I‘"‘TCCTuqmmACTTGTL«AATTCTGLQTAGn CCT
CTTTGTGIGTTTTTITTTGTITTATATTCAAGTGGTTATAATTTA

i
}
R

G

pley
S

TOTOT

3

'1\)

AAARAGATARAAAAGAATAGATCCCAGCCCTGTGTATAACTCAC
GTATTACAAAAGGATGTCGCAAACGCTGTTITGCTCCTCTACAARAL
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£
G
n
i
&
3

2 G

SV AUR A R T
CGGGCAAA

;..

5
4

C {
AAGGCTTAAGTZ GCAQCCTCGCALGL

GCAC C GICTTTTITCGTGACH
GCACTACAGGCGCCT

T ACCERCTTOTOR (.
LA AALAT L BN,

(-
-

oLl

-1/~,w|-n TTTOALC >
NEIOUN FCAGCAG

T
(3} HCLOVG Lt

R S N PRI

coeT e PRI T (Y 7y (R O
TGACAGGTCATTCAGACTGEGEC

AACAGGCT"“ CCCGTCTTACTGTCTTTTCTAC
ACGTTAAGGGA
AAAAATGAAGTTTTAAATCAATCTARAGTATA A’I'("'LXG’ ARACTTG
TGCTTAATCAGTGAGGCACCTATCTCAGCGAT TTCGT
ACTCCCCGTUGTGTAGATAACTACGATACGGGA \HC(:'“'[‘T ACCATC
TGATACCGUGAGACCCACGCTCACCGGUTCCAGATTTATCA \LCZ—\.h

AGGGCCGAGUGCAGAAGTGETCCTGCAACTTTATCCGCCTCCATC
CUGGGAAGUTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAAC
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‘

ST
izl

oL

SR OATTATORAL A T (Y R
GAGATTATC ALsf{l“,Z\Z-‘A(j'\_’r!i\: TCTTCACC

Ci SCGCTCACTGECCC
UGK CAACGCGECEGEGEEAG
CTCECTECECTCEETCG
GGETTTTSG mC(CCGCA
CCGECTTCAGCETTTGCC
7‘\ kJLJGHLkJ SGT :\CTGG
TCAGGCTGTCTATG
GTT,-hpTTGCTTTGTT
GTTACATTGTCGATCTG
TGATGTATCTATCTTTT
TCTAACGGTGAACAGTT
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st
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TAGTC\JGTWF L TAG’-? T

s
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ARGTGCCACACAGTATAA
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AATCAC 'IA_“CL,AnI‘ G
GTGGGTATCTGTARA

CTGT AATTCCG(,TFLGAF‘

]1 el

AR
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AlA
AT e Ncudnlslalelal:
CTTTAGTCAGTTCCGC!

ZGA CTT/\AAHL WCCCTA
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[SENEIC
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CAGGCATCGTGGTGTCACGLTCGTCETTTIGET sCTTC
TCAAGGUGAGTTACATGATCCCCCATGTTIGTGCALARARG
TCAGAA ZWAGTTGECCGET WCTC

TTACTGT TCCL ‘/\Z\Lv,\[C"“ TTTCTEY

N el
TCATTI

'Z‘:c"\:. GGCGACT

Tar Walsil TOTT
RGCTAE 3 RO

TACCGCGCTAL AGARCTTTAAAAGTGECTC [”“
AACTCTCAAGGATCTITACCGCTGTTGAGAT CCAGTTCGAT
TGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGEET
TGCCGCAAAAARGGGAATAAGGGUGACACGGAAATGTTGA
AATATTATTGRAAGCATTTATCAGGGTTATTGTCTCATGAL
TAGAAAAATAARCAAATAGGGGTTCCGCGCACATITCCCCSG
AGAAACCATTATTATCATGACATTAACCTATAARAAA .[ Al G

Y

TCGETGATGACG
TCTRAAGCGGATGCCG

GTGAAAACCT

~ P
GGAGCAGA

CTGACACA
ACAAGCCCGT

TCGCGCGTT
GCTTGT

TN T

CGGETGCTCEEEGECTGGCTTAACTATC kLJGCAT\,nLﬁGCn )
Y—CC\;UmGTCAAﬁ ﬁK,JGCAFﬁLZ—\ GCGTAAGGAGAAAATA
TTCAG CT CGCAACTGTTGGCAAGGGCGATCGGETGCGGEE
T

ATTCAGCTCCGETTCCUARCGR
oG Cr L AGCTCOTTOGETCOTOC

ATGETTATGGECAGCAC "Cj'
TGACT GAGTACTCA
TGCCCGGCETCAATAC
GGAAARCGT .T TCGE
CCCACTCGETGCAC AAC
GAGCARAAACAGGAAGGUAAAA
ATACTCATACTCTICCTTTT!
CGGATACATATTTGAAT
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fhr
Nucleotide sequence of exemplary fnrf promoter-driven argd

p3Cl0l plasmid (SEQ ID NO: 35}
gotaccAGTIGT I T TAT TG TGRTET T T T TATGC TTGCATCGTAGTAAATGGTTGTAAC
AARAGCARTTTTTCCEGCTGTCTCTATACARAAACGCCCCAARGTTTCAGCCAAGTCAATAA
ACTCTCTACCCATTCAGGECAATATCTCTCTTggatccaaagtgas
iATGGTAAAanACCTnPAAManjTTGG
ATTCCGCCATTCGGTTCCCTGTATCARTACCCA CCGGGLAAA-“CGTTTJ ATCATGCTCH
TGAAGCCATTGAGCATGAGAATTTCTCCAGTATCGTTAATCATATCGGGTTGTIGCAL

T

CTATGGCGCACGTCCGCACGAT CBACGCARATOTGGC

’1)

o~ ot
\»GA s

£

o

COGCATCCOTCTEOTRGTRR
AGCCTCGGCATCCGTCTGET TGGE
Jal

GCGCATCAC ACG: WCCGCTGTATCACAAGAATATACGTGTGACCGACGCCAAAACACTGG
RACTGGETG UTLCGGGAA TTGCAACTGGATATTACTGUTCGCCTGTCGATGAGT

SNy COOMTATCAACGT COTOAGT GRCAATT TT AT TAT TRl
N 25CGE LTATCAAL CGTCAL AA FTATTAT TG

i ATAL
TCAATARMCA sCAG (G107 Gl FTGEECA )

CCAGCCGUTGGEUGTCGATGACGGTG
ARTGAAGACGCGATCCATCGTCA h.CTC&
& :

T

TTACTGCCATAGCGGGECETATCCGGECEEATTG
Afrua?GLAﬁTCGTG TAATGGGGCCGETCGELT
CTGACC SCCACTCAACTGGECCAT
CAAACTGAAAGCTGAARAGATGATTGETTTTTGCTCTTCCCAGGGCGTCACTAATGACGACG
GTGATATTGTCTCCGAACTTTTCCCTAACGAAGCGCAAGCGCGGGETAGAAGCCCAGGAAGAG
AAAGGCGATTACAACTCCGGTACGG CTITTTTGCGTGGCGCAGTGAAAGCCTECCGCA
CGGCGTGCETCGUTGTCATTTAATCAGTTATCAGGAAGATCGCGCECTEGTTGCAAGAGTTE
TCTCACGCGACGETATCGGTACGCAGATTGTGATGGAAAGCGCCGAGCAGAT GCA)
ACAATCAACGATATTGGCGETATTCTGGAGTTGATTCGCCCACTGCGAGCAGT
GGTACGCCETTCTCGCEAGCAGCTGEGAGATGCGAAATCGATARA 'T",:'(,T{f"" ATTATTCAGCGCGE
GACTATTGCCTGCGCCECELTCTATCCE CCGGAAGAC FTGGGGAAATG
GCCTGETGTGGECAGTTCACCCGGATTACCGCAGTTCATCAAGGGGTGAAGTTCTGCTGGAALG
CATTGCCGCTCAGGUTAAGCAGAGCGGUTTAAGCAAATTGTTTGTGUTGACCACGCGCAGTA,
TTCACTGGTTCCAGGAACGTGGATTTACCCCAGTGGATATTGATTTACTGCCCGAGAGCAAR
AGCAGTTGTACAACTACCAGCGTAAATCCAAAG TuTT:RTGGCGLATTTAG TA%GGAAG

1
;—\

il ﬂArnw

TCGEAAGAGA”

-3

T T T (T £ (e T (% Ty
CAGTCACTGEGCGAGAGCT

v

'\

C

(’)

T
!

T RN
H ..,L ).JIZ

VP R
ATAACACG!

fG”“mLCA“”” CTTGGCGTAATCATGETCATAGUTIGTTTICCTGETIGTG
CCACACAACATAC AGCCGGAAGC“"B‘,?G"‘7
AACTCA TRAATTGCGTTGCGUTCACTGUCCECT TN
TCGGGAAACCTG CGTGCCAC [GCATTAA [CR.EAGGCCAA(GCGCHCP“IUHHC(CG i
SCGTA GECECTCTTCCGCTTCCTCGCTCACT TCGECTGUGCTCE sGCTEC
GGUGAGCGETATCAGCTCACTCAAAGGCGGTAGTACGGGTTTTGUTGCCCGUAAACGEGCTG

TTCTGGTGTTGCTAGTTTGTTATCAGRATCGCAGATCCGGCTTCAGGTTTIGCCCEGCTGARAG
CGCTATITCTTCCAGAATTGCCATGATTTTTTCCCCACGGGAGGUGTCACTGECTCCCLTIGT
TGCTCCGCAGCTTTICATTCGATAAGCAGCATCGCCTGTTTCAGGCTGTCTATGTGTGACTGTT
GAGCTCTAACAAGTTGTCTCAGGTECTTCAATTTCATGTTCTAGTTGCTTTGTTTTACTGETT
TCACCTGTITCTATTAGGTGTTACATGCTGTTCATCTIGTTACATTGTCGATCTGTTCATGGTG
AARCAGCTTTAAATGCACCAAAAACTCGTARAAGCTCTGATCGTA 'CTATCTTTTTTACACC’”
TTTCATCTGTGCATATGGACAGTTTTCCCTTTCGATATCTAACGGTGAACAGTTGTTCTALCTT
mT”T”mbT AGTCTTGATGCTTCACTGATAGAT KL«AGrJQCPTur SAA
Tﬁm”m ”7°KWT3TGTWWT TAGTGTGGTTCGTTGTTTITTIC

TTACTT TGTCACTCAAARATTTTGCCTCA
CAGTTAAAGCATCGTGTAGTGTTTTTCTTAGTCCGTTACG
’“TTCA!”W"“”L"C"“T’TTLTCAAGT
AATCAACGTATCA

'TI& ATCTTTACTTATTGGTTTC

AATT””TC
ATuFHA”G1TTGTTGCTP”m"m"“”&L(
TATOTAGT

TP TCOATATTGOTGTARGT

el

NbcAGAT
CTTA

dolelelels
Z.LuATioiat,




WO 2016/090343 PCT/US2015/064140

SAACTTABAT
TCTTTTAATAR

CCUATT [ TAAGC
’“’“L"[‘ CRAGG ”"(‘“,\""C'[C',‘z"x'I‘Z“\’l“',[ TGCC [GAG INE
AATCCTCATAGAGTATT TCAAAAGACTTAACAT
’}_"',[‘}‘:.'ﬁ‘ AZ“&TT[ ]“' TTTAACTGGAAAAGATAAGGCAATATCTCTTCACTAAAAACTAATY
TTTTCGCTTGAGAACUTTGGCATAGTTTGTCCAC STCE /\Z\‘J(, ITTAACC \AGG
ATTCCTGATTTCCACAGTTICT ”".‘C'A 'CAGCTC CTTTAGCTAATACACCATAAG

CATTTTCCCTACTGATGTTCATCATCTGAGUGTATTIGG AAGTGAACGATACCGTCCGT
CCTTGTAGGGTTTTICAATCGTGEGETTGAGTAGTGCCACACAGTATARAATTAGCTT
GGTTTCATGUTCCGTITAAGTCATAGCGACTAAT CGC!]?::XGJ.]TCA!]_ TTGCTTTGAAAACAACT
ATTCAGACATACATCTCAATTIGGTCTAGGTGA TAATCACTATACCAAT ]\—'r}\Gr\.’l'GGGk T
AGTCAATGATARTTACTAGTCCTTTTCCTTT UAG’I r.f'“'[‘u TG’IF\ TCTGTAAATTCTGUTAGAC
CTTTGCTGGARAACTTGTAAATTCTGCTAGACCCTCTGTARAATTCCGCTAGACCTTIGTGTG
TTTTTTTITGTTTATATTCAAGTGGTTATAATTTATAGA ATAI?\ GARRGAATAAAAAARGATA
AARRGARATAGATCCCAGCCCTGTGTATAACTCACTACTTTAGTCAL mﬁCL,CCT GTAT

C

A
TTAAAACCCTARAGGCTT

TTTAAACTCAT

~ :]1 Y. N alsisl r[: r]w ralatl 'T‘ ks i ]1 ~
Lol Ll

T

e
;_'i
;3;4
@]
s
ey

AAGGATGTCGCAAACGCTGTITGCTCCTICTACAAARACAGACC AA

GTAGCACCCUTCGCAAGCTCGGGCARAATCGT GALTA' C”TTTTKTCTCLphpCA CAGGCA

CCTGAGTCGCTGTICTITTTTCGTGACATTCAGTTCGCTGCGCTCACGGCTCTGGCAGTGAATG

SGGGTAAATGGCACTACAGGCG LT“TGF TTCATGCAAGCARACTACCCATAATACARL

GAAAAGCCCGTCACGGGCTICTICAGLGGCGTITTITATGGCGGEGTICTGCTATGTGEGTGCTATCTG

ACTTTTTfCTGTT‘AGCA?LTCCTGCCLT”T”K”W”TCC:"m CTGACCACTTCGGATTATCC
~

GACAGGTC CAGTAAGGCAGCGGTATCATCAACAGGLTT
CGTCTTACTG "TG/XCG CTCAGTGGAACGARAACTCACGTTAAGS
TT”“ sTCAT TCTTCACCTAGATCCTTTTAAATTAAAAATGAA

TR :
TTARAT

CAATCT] TAAACTTGGTCTCACABTTACCARTECT
PGAGGCACCTATCTCAGCG ICT”TCWT‘T”LLWTC“”LF\ TGCOTGACTCOCCET
cc,“m"c PAACTACGATACGEGAGGGECTTACCATUTGECICTAGTGITE ”TALbATACCGC
SAGACCUACGCTCACCGGLICCAGATTTATCAGCAATARACCAGCCAGUCGGAAGGGICGAG
AGAAGTGGTCCTGCAACT T ATCL ‘””'”LuT;CPGTUTﬁTTAA“miITGCCGbGAAGC
TAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCECAACGTTGTTGCCAT TGO TACAGGCATCG
TGGTGTCACGCTCETCETTTICGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGA
GTTACATGATCCCCCATGETTGTGCAARAAAGCEETTAGCTCCTTCGETCCTCOGATCETTRT
CAGAAGTAAGTTGGCCGCAGTGTTATCACT A CATAATTCTCTTA

TGGTTATGGCAGCACTGCATA A
CTGTCATGCCATCCGTAAGATGT

Al

1\\3]

TTTTCTGTGACTGGTGAGTACTCARACCAAGTCATTCTGA
GhAT GIGTATGCGGCGACCGAGTTGCTCTTGCCCGGUETCAATACGGGATAATACCGECGLC
ATAGCAGAACTTTAAAAGTGUTCATCATTGGRAAACGTTICTTCGEGGCGARAACTCTCAR
AT CTTACCGCTGT GnGA” CAGTTCGATGTAACCCACTCGTGCACCCAACTGATCTTCA
ATCTTTITACTITCACCAGCGTTITCTGEE GAGCAAnP CAGGAAGGCAARARTGCCGCAAA
AAAGGGI ATAAGGGCGACACGGAAATCTTGAATACTCATACTCTTCCTTTTTCAATATTATT
TGAATGTATTTAGAAAAAT

o~ a Ny AT R
CT CCCGGAGACGGT C,r‘
TR T ATEC ¢ = CARGOCCETCACECCCOOTCAGCEORCTAT

TAAGCGCGATGCCGGEAGCAGAL L:..c’u:r'\,.‘u(, Tl _.A(:r‘J SCGCGTCAGCE TGTT

STACTGAGAGTGL ‘Z\('"CZ AT ”"'C" TGIG

GGGCTGGECTTAACTATGCGGUATCAGAG
AAATACCGCACAGATGCGTAL L«”‘T-';‘rAu,\z“\ TA (,‘3(, VTCAGGCGCCATTCGCCATTCAGGLTG

COBACTGTTE A GG CATC GO TEC CaRC O TC T TGO TATTAC CACCTEGOCRALGG
CGCAACTGTTGGGAAGGGCGATCGETGE COTCTTCGCTATTACGCCAGCTGGUGAARGG

CREATETECT s
‘\_’T\J'\_",\l GTGECTGCAAGGCG

FIG. 218 continusd



PCT/US2015/064140

WO 2016/090343

34/76

FIG. 22




WO 2016/090343 PCT/US2015/064140

35/76

FIG. 23

Hrighiness of constituthes RFF inlegrated in
three locations:

AraliC

MalEK

MatY/idrgG

Nissle {(non-fluorescent)

"%

-

Joo 453




PCT/US2015/064140

WO 2016/090343

36/76
FIG. 24




EIG. 25

................

Hoyse

2 .c
HBEIRY

< w.«u
gUH/SHOU
3

;\\\\\\%_f.f_f.f.fﬁﬁf;ﬂfﬁﬁﬁ_fﬁﬁiﬁﬁf

\ e
e




PCT/US2015/064140

WO 2016/090343

38/76

FIG. 26

(s 040w} suabey

e
“O,
ﬁ,,m,..\e.
N
Y
Ly
3
i,
o
"o
S,
U
< .\\ .MM .
s A
.\Kﬂ
¥
&MK .
S5 N
5 m\ -

Y.
7,
£ .
.
i



PCT/US2015/064140

WO 2016

39/76

FIG. 27

egeneeeeea

/ 3
-

:



PCT/US2015/064140

WO 2016/090343

40/76

FiG. 28A

FIG. 28C

FIG. 288



WO 2016/090343 PCT/US2015/064140

41/76

FIG. 29

454

A0

SIS

300

Ararnonia {ub)




PCT/US2015/064140

WO 2016/090343

42/76

FIG. 30

[
¥
fons

{ey

ol




PCT/US2015/064140

WO 2016/090343

43/76

FIG. 31

S

8
a8

e
R A ot 183
fLab assayt

%
&

X

NH

st

oy

&

3

pOE AT

N

N




PCT/US2015/064140

WO 2016/090343

44/76

Fig. 32

¥

senediial by

AR I I I I I 4 s

M

BRSNS

RN
S

oy




WO 2016/090343 PCT/US2015/064140

45/76
Fig. 33A
A,
AP Binding SHe slaas 8
\:Fﬁii“cﬁi T
8.

GREP Binding Sils
1
§
3

\\\\\\\\\\\\\\\\

ArgR Birwiing Je

Fig. 338




WO 2016/090343 PCT/US2015/064140

A6/76
Fig. 34

Amino Acid | Oligonucleotide | Cell wall
cysE thyA dapA
ginA uraA dapB
HvD dapD
leuB dapk
lysA dapF
serA
metA
glyA
hisB
HvA
phel
proA
thrC
trpC
tyrA




PCT/US2015/064140

WO 2016/090343

47/76

G¢ Big




PCT/US2015/064140

WO 2016/090343

48/76

susn snofojousiel

“

URISUOD

.
.

d

{018 SNY 'S0y
TUSUIUOIAUS
HGOIBBPUE) (BUSBIS

jpluswLDHAU .

SNCURBoT

o¢ Bidg

m



PCT/US2015/064140

WO 2016/090343

49/76

UBISUOD

d

UL SNOB0I0IBI8H

{212 SNy 'S0y
TSIV HALS
yseue) puds
ELSILILOAUD

SOURE0KY

26 Bl



Fig. 38

WO 2016/090343

Exngenous

srironmerntsl

signal {

asroh

i

N

PCT/US2015/064140

{3
T £~
£7 2
£ oW 0 50/76
S 3
> W &
SO -
Q3
G4

?itf}ﬂsiam



PCT/US2015/064140

WO 2016/090343

5176

BALTIEUOL A 3185 o {TBE o YR o

m\ “\“\\ \M.\\\\\\\ \w \\\\“

.

\\\
\

@niigeie

2358} . R d At &

R

M\\\\\\\\\\\\\ \

BSOUIBIE

a¢ Bid



Fig. 40

WO 2016/090343

arabinnse

2%,
vk
i

7%
%

s

7
7
75

- Pc«m%’%)

4

=

p&"ﬁ!’

52/76

PCT/US2015/064140

constitutive




Fig. 41

WO 2016/090343

¥
¥
¥

e

i

%
%
H

%
é

N

§ e

Ny

ArranD

53/76

PCT/US2015/064140




Fig. 42

WO 2016/090343

e

o
S
\\‘Pl

54776

5

7oA

F
s

PCT/US2015/064140



Fig. 43

WO 2016/090343

55/76

PCT/US2015/064140



Fig. 44

WO 2016/090343

g

o oaan

Armmon

b

3
b
bt
N
3
3
3
3
3
3
N
¢
$
¢
By

56/76

PCT/US2015/064140



PCT/US2015/064140

WO 2016/090343

57176

&in

5

n PRI

w02 000000000. 00ttt bbbt rng,

‘ttttttttt@h. e,

BYBLIBING

%4...

BHIOUILLY

Gy Bid



PCT/US2015/064140

WO 2016/090343

58/76

4

FEIARIALS W wﬂwﬁ&ﬁ“mﬁﬁx\w WO B w\\mﬁm 7

s 550
£

% 3

b

BIBUIBINL)

oy Bid

EHIOLUALNY



PCT/US2015/064140

59/76

WO 2016/090343

e

5
&
B

R
=
&
T
™5
BN
&

gjeenio

7
H
H

SUBIINT BICUILY

Ly Bid



PCT/US2015/064140

WO 2016/090343

60/76

Y

B

i ssudanonne ydepy Jomue pAgry

36 %

g

Do rorsssriss: Qb N

.
5
N
oy
o

s

3 fim m DQm

.“\\\,\:\19 m w“ 4 \M\\

QBIBINLY

:wMu.

pepi

Y.,

o Bid

PIUOUHLY



PCT/US2015/064140

WO 2016/090343

61/76

Y

¥

H s\mm

\ e

i

ST

oy
4% 9452

\\\N\.\V\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\“\w&\“\&w % &\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\&

%5 155
¥ae

\\

3957

5 7

Y i)

Ry

\ \\\

&1 Bid




PCT/US2015/064140

WO 2016/090343

62/76

oy ey

[t
-
o)) 100D .+C,s 00

- 4)\
a2

pieRelahe m;ﬁh

I HJ\. TN T W T OIS Y T ]
A AN A Avid A

wsh

uu%&aaéwbHE;

SECATIEN mw)pucdm@pm
nomu@mmmum.mmsgusgxﬁmﬁﬁmun
obobinenberocheerdllb

DOV INYDIY
Z=le o4mp;stb
D2PERITRI]N

plojelossa=p=yel = shclo)sh=hle

Qeo]liiberelbece

sHanaoaeln

1hoobebhaoaao

ORYOOYLYYDOL

o~
rEOD
=]

23]
qeoeel]

(L€ oM QI OES)

ANOEO0OUY YIIO

;dokuquqﬁ

muwmﬂhv

510, 3 Hoo a33e3

shoaeeb]

CELHE QLTOU ©

iZX<Jokl N

LS S

sl

qeenobedieior

JE
2eR]rReRID0IOoRDIRDIoRDT!

;)ugoz#

mj)o;)uugucna

©lPeREo 1 ]oRel0eRee

mummmmmmuuuﬁo

)JGGUJMV

vﬂmm@mmmuw

1000 hzuv¢msﬁ@

e -y -

benibeosieieebioy

AN

‘

@@u

T

s

Qelebeleloesen

(,\ r“

eobbye:

[ -

uwsumL e

P
ov

a1bebabaaaaeoa

2O3WOTR0]

quuﬁpjﬁvv

.gvﬁgcﬂpzosvavmﬁ?l

\@.D)ig UPRRelReOoReR

IS E=IS

(DR OE

mudw wwuqﬁa

abawonnab

[l
2 Lo e

032

rk <7

2RERIeRD

{9¢

(ON I 0Es) waro 8dA3-PTIM

06 "Bid

prUL&tni&&iuauﬂ&u&&&;%e&&
kmpz;ow»mj)

)

f#bﬁmudwbsm431mﬁ hm

mqu4¢@oyJ@\ \ATUJT@QQ

,.J
I
\‘

#m;mpssmuA uo;)pu)p+
u)GWmLszcm
dzuﬂmQh
CIREROERDI]
reE mmu<mw)ub
mpmhmmwump
ehee c@ﬁcwxuogguﬁ)
ﬁvdwuqﬁvwmu =3<lsbe

ey o

OO0

R
! \S

((f

Um.u T} Uw © L@




WO 2016/090343 PCT/US2015/064140

Blank
Control

SYN-UCDIOT SYN-UCDIQS



WO 2016/090343 PCT/US2015/064140

&

Blank  gyn- SYN-
U

Control oo




WO 2016/090343

PCT/US2015/064140

65/76

L
%,
i

e
g

) R
g
%, P
%,
%
% -
7 R
Z i # &
% 3 2, s 7
7 ., -
W“ i
7

meﬁmmwmm |
40 PIUSE| A

S,
U,

Vi %,
o %,
7 -

@«Q\S\\\&N,\

s

v

%

.
%

o

o A RO S

g
7
? %
.
-
; %
@
%
%

e e e

oG Bid



Fig. 54

WO 2016/090343

PCT/US2015/064140




PCT/US2015/064140

67/76

WO 2016/090343

Preanigyiit

{oty x@ (et () i

{
fv(

I crt. 1\/
{3 {u1} ) o
N N O 2
Sef¥d
HIRRY e REE e dWEHG S dAVHd ?&Mﬁ«

........ L TET R 1) S S e 1y e S 4

GHG =g eI S0 g% S0P 40080 30%H0 a%us
! i i | § f i
cmﬁum mmwwzuvmw, mOQm M.quE hvm mmw

i H } H ]

i (535}

~
e
4]
e
)
=
be)
}
(O

|

1

; i
2% Byl HOOH BODH HOME | omoom
m N w - i m ] oo o1 m Ry
N N~~~ N~~T3 MDD o] [s 2226} £ i HOOH Fi
m;% M“ MS\\ ,3\ b | ,.3\ MW M w i m.
3 . H . E i s L1 b i1 b D
N N AN | ~ i i “

3
i
&

N e OH M OB N --0OFE
o1 7 "

R
I »"3 \

HOwe N et
m\ Oz 3 ~-NEH .x\a

W fery w S5 _ eI ey _ H73% 9%

GREY m 98y

2 Bt ded

oG Did



WO 2016/090343 PCT/US2015/064140

e :
{3}

SUCCINYLASE

5z R oy ¥
i xmmy "

D AMNOTRANSEERASE

DENYOROGENASE

‘s,ﬂ\‘-ﬁlili.‘::}i}}f B3
3
LERARAT

g

arthesis

PR IR P S TRL LT DR TP DS DRSPS 2T DR PSE 2P PRSP PR BRI DL 2P PR ST N PP PLT L PR R




Fig. 57

WO 2016/090343

69/76

PCT/US2015/064140

ot
Yy
.

oy reeeed
s
!

N
\'§-»t

o

NS

i

> £

H

N

Saens,




PCT/US2015/064140

WO 2016/090343

70/76

b P
g

oG "Bid

ww

5 g,

G O G PR O O
e o,
e

e

&

R
n
g




Fig. 59

WO 2016/090343 PCT/US2015/064140

71776

.

7

fa
R

[

%,
s

,‘
i
ik -
=
%
74
H

»
o
-

(N

R I R
kS \\\\\\\\\\3
AN




WO 2016/090343 PCT/US2015/064140

72076

Fig. 60

Time-Delay Shut-off Switch {Toxin Producer)

P

constant

1 it Anagrobic

Envivornemant,

ROE, et

- o
T .10



PCT/US2015/064140

WO 2016/090343

73/76

o

RO 8 k.
e o

e,
g
e PP

H
i

3y
Srd i
t H

[T

Pat ]
Hegis

3
Ao
R/
Y

o
2
Anaaaan

oyfip _

i
23
mn
&
&
h2d
»;
&

& o % e

R COCOCOL PP LSSt tnay,
e “resspiie.,

s sttt

el

e _ o G

BB

&

4

;/ H

4 i
£

]

:

£

3

SUIINING HUOLLILY

Lo Bid




PCT/US2015/064140

WO 2016/090343

74/76

(Je8ns 10Y10 10} SsouIqrIe JO 20U

BIEAGY MR

U0

DASEN-BUBE HIUSEES

(e,

ot

SEOAIE L

BREG-IIRG L

asaxd o1 ur AJUO S[QRIA S[[90) (YI3IME [T (UBIA PRI,

Z9 Bidg



PCT/US2015/064140

WO 2016/090343

75176

SANIBSUOD

d

— 3USC SNOB0]0IS1DH

a9 avgere

d

TyRae

b

ssoulqese

eg Bidg



PCT/US2015/064140

WO 2016/090343

76/76

e avie e
4

T e
3 d
m mmxﬁ.samm m w2t m % _|'— o2 —

.umow._/ﬁx.%

UOUMS [iTA

{sydosnoxne
DIOB OUILUR) V18U DUB YI8S .
(SISBUIUAS |lBM |182) vdep .
(sisayiudAs yNQO) vAUL -

Aydonoxny |

2

-Alsjeg passsuibug 'y

7
7
b
4

wswisbeueyy sise

$g "Bl

NBZUSIDBIBUD (1BM 2110100.d
BUIZIUOCIO2-UOU [JUBISUEBI]
wisiuebBiootoiu [BSUSUIIOD
IO swioustb uswiny WOl PSALISD
aje psiooesl Buieg ssuso
ajo.d
A18]BS UBLINY BAISUBIXT
SUI0IGOIOIW
UBLINY WO PBIBIOS]
pasn Alspim
ono1gold BuLinoo Ajjeineu
B s sisseyo punocibyoeg- sissIN

Alsjeg wsisyu] i



