WITINN a;uTuumm . "jmmsmm Escherichia coli Lﬁawamcﬁﬂ@mmmmmﬁﬁm
3 At ,o, [ a £ a

weniiiena la laauazmsrins gnsalenszuumsniesyiiaun T4 (REENGINEERING
OF ESCHERICHIA COLI TO PRODUCE SUCCINATE FROM XYLOSE-
CONTAINING MEDIUM AND ITS PURIFICATION BY NANOFILTRATION)

Fa ~ a o =Y =3 J a d v &
mm’iﬂﬂﬂ?ﬂ‘kﬂ‘l’lﬂJ‘m’J‘V]EJmeL‘VlﬂIuIaEltj'i‘m'i D TONANTRTI198 AT.LUNINY IUATUN,
919156113 N9 UNIVERSITE PAUL SABATIER : DR. HELENE ROUX-DE
BALMANN, 236 %11,

v J o @ y a o a
Escherichia coli tnewug K122 [lggndaudasiugnssuite Idaunsandadndinn lu

[ 9y 9 a A dy dy 1 1 Ao 9 @ 1 1
ITAUANULVUUU u,azwawawgﬂum‘ﬂmamwaamwmwmaiﬂﬁ AWYNITUUNDYINY

Ry
J

a 1 =4 v g 1 %’ 1
meldaning1deondiau sgr9lsaaiuaiwnuid ldaiwrsoldiiaale laged19s

q

ee

(2

4 vy ! H '
ﬂﬁ%ﬁ“ﬂ‘ﬁﬂW‘WLﬁ@ﬁﬁ]?ﬂﬂ"liﬂ‘].lﬂﬂﬂ'i%‘ﬂ’)uﬂ g aumﬁ@ﬁﬁmwuﬂﬁzﬁmmwmﬁﬁu%uaz

s}%’ @ |d m e i ’o’ Y o
Tdhaalaladves £ coli dwin] sunguaumsvudaiea lylagdgaad

1
S A

v & a @ p v d o da '
(yIFGH) 9ndudsalumatianisnac dlidynssuine e aeWugnalonug tyedn KI12201

q
v

(E. coli 0¥WUg KJ122 Ngnfiatu xyl Anwamsn lumsesy msldienalylag

a o a A 4 [% @ d ' o, a o

LaEMINARGN LA NI IBTBUN UEB L EHEWS 1 dI330015 7 TS YBINTTUIUMS

9y = o ¢ Y 3 Y 9
af1auazeate nule o dwRLE Ki12201- 147 #uisaliniieia leTaannududy 10

Jd o g 1 = a 45 a o a Ao E) =X o 1 a =
wesuavenalilszansamilunisnandnaaniia MU 7909 84 nTuAvdag Taofinis

' Y Yy

azauvesesdiegliin Al 11 pSAeans luomisidouiootigyi (amM1) meldanias

o ' v 1 v d
ﬂ?iﬂilﬂll‘ﬂﬂvl%}@@ LJUNS Gluﬁ SHINNISUIUNTUUD ﬁi‘lﬂ% WUN E. coli TIYNUT

KJ12201-14T m@mﬂmmiﬁbmnﬁsﬁ@gﬁwmNamaem 0.85 ATUUDIFNY

LU

1
v

LuGl@@ﬂihﬂl’f}\‘]ﬂ?ﬂ']ﬁ‘ﬂ\iﬂwﬂ‘ﬂ%ﬂﬂ HAZONTINITHANN 1.0 NTUADANTABY I TN 1ANANTS

s o

@ 1 ] 1 v J 1 < @
naneInIna1maas iy E.coli aevug k112201 ireziduaoiuiaddnoninluns

q

1 Aa ¥ : v a &
wangnduanieg lalaauaslales lawahiiiia loTaadaldarniaadan Tuwag laah

9 1 a
ANAININUATHIND

[

v 3 ! g v
Tumsinminseil IdhmsanyufeanunsiuSgnivesdndiuaniniming e

De

Y i ' 2’1 o
ﬂigﬂ'JUﬂTﬁﬂﬁ@QGD'u@u']Iu fﬂi‘ﬂﬂﬂﬂﬂﬂﬁﬁullﬁ}WWﬂWiﬂﬂﬁ@\‘]ﬂ‘ULLWH!ﬁ@ NF45 Uaguinun
o dad v a A A 1 1 A a ad A a ad
ﬁuﬂswwﬂmmmummzmmaﬂumm YU INADDUUNTY ﬂQIﬂﬁ HaginaoUuadInNIAaounNsYy

=3 a g’/ ‘31 Y o = o Aa 1 1 <
'i'J'JJUl‘lJQQEJZG]fm‘VI ‘VN‘L!hlﬂ“VlTﬂ'l'i?fﬂH"IWﬁﬂﬁgﬂ‘U"U@\‘]ﬁﬂTwﬂ']iﬂ“uuﬂ"li YU ﬂ?ﬂ'ﬂukﬂuﬂiﬂ

' @ J ¥ v 1 a a a
AN ANUAU mﬁ@ﬂ‘ﬂu@\‘iﬂﬂ5$ﬂﬂ‘U‘U@\3‘H']1’7Mﬂﬂ'ﬁ]ﬂi$ﬁ°Vlﬁﬂ']W‘U®\3ﬂ§$‘U'JUﬂT§ﬂﬁ@ﬁ“ﬁuﬂu’liu



II

vy
Y &

naiina lnasanemuiamsvesdagRazaeR UL ognANY RO T UIEA TIINUTUYBIAT
1 a o & g J ¥ @ J Aa o
gRazatearianuauiivesdlsznenvestimin minmananssmunlumazaeiiidagn

U

4 a " A $ A X 4 A o ' < '
avaovileriia At muduisTwiomuanudunazainnudunsaaisvesasieu uag
4 2 o 1 ' ' o v a a
anaudeanuiuduvesastlougain Aeduay ATSIMUTUUBIFNFIUA tazozFianly
asazmonau liuaadannafida ldluasazaeiidagnazarenilasdananududuves
o ¢ v b o a £ v a = o 1
wnaeddszinm 0.1 uand daiueinsauignsvesdndiue 14a Tunisasedudiuan
a o 4 v y v a cg v ?xll 1
SImuTuanauiioannnansznuINMIAatenlonuduT UV ITAFIUAGIUN ATHUAT
= Y v a a A 9 A v a A ° Y a =
Smuduvesdndiug uazerdaninlndidestuny lnazsh ldfansuen anwamseinm
Y 9Ny o Y A o~ ; o a £ v o Y o
na lamsmuaaasihsdu ldgaihinlawenisnis lumsyhusgnsvessndiunintimdn
a a o o g 3 o a) o g
mMsuendndiuaeoniinezdangnailiumiludesiuaeny lavnsi laeziamsduvesi
1 ¥ v
winihmatenszduiuns luduaeuusawazmsih ldiduduszgadutiums lutuneu
1 & 9y d’l 9 91 = £ v a a g 9 <
Aout FansusnAenszuums i ldals gnivesdndiuaiiviuainiosas 85 11y
' = o a ! ao & (]
wnnhdesa 995 TuvairiianyansneimeHanInnieeaz 92 MnnuITetudasldiny
[ a o a Lo a %’ @ ] =
MnsTIUMINTOeHaL TUA T Flumpihuignidndimainiminldogied

52aNTNN

< ;
On - - 3‘5
Y1ag1nalulad e

33 una lu Tagdnw MoloreInANNY_ AnEa20s ﬂ\wguw?\
. i W
Fmsfinu 2559 Mol%e19138N13n11 (at SUT) // 4

. -
MoiFe19138N15nH1 (at UPS)

N T
4 P 1
Aio¥0019138NUS N1 (at SUT) Etéf X

4 S [
Mol 19139NUT Y13 (at UP




PANWANA KHUNNONKWAO : REENGINEERING OF ESCHERICHIA
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Escherichia coli KJ122 strai previously engineered to produce high titers

and yields of succinate ig mineral) $@lts medium' containing glucose under simple-
batch anaerobic conditions. Hewe¥er this*strain does not efficiently utilize xylose due
to catabolic repressioft. To improve the Lylose uptakesand its utilization of E. coli
KJ122, xylFGH genesiwere, inactivated by the geme deletion technique. The mutant
strain named ¢&J12201 (&, 'coli K122 AxylFGH) exhib]}@ high abilities in fast
growth, xylose?}@’ﬁption Ezld succinate progu%@\}?npared to those of the
parental strains. After eple?ﬁﬂtln m!-kgl@iévoﬁnion, E coli KJ12201-14T
efficiently consumed 10% xylose to produce a high succinate concentration at 84 g/L
with an accumulated acetate concentration at 11 g/L in mineral salts medium (AM1)
under batch fermentation. During fed-batch fermentation, E. coli KJ12201-14T
produced succinate at a concentration, yield, and overall productivity of 84 g/L, 0.85
g/g, and 1.0 g/L/h, respectively. These results demonstrated that E. coli KJ12201

would be a potential strain for the economic bio-based succinate production from

xylose and other xylose-rich hydrolysates derived from lignocellulosic materials.
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The succinate purification from fermentation broth by nanofiltration (NF) was
also investigated. The experiment was carried out with a NF45 membrane and various
synthetic fermentation broths containing succinate salt and different impurities such as
inorganic salts, glucose, and other organic acid salts including acetate. The influence
of the operating conditions (pH, pressure) as well as the broth composition on the NF
performances was evaluated. The mechanisms governing the transfer of the solutes
through the membrane were studied in order to explain the different solute retentions
observed according to the fermentation broth composition. In single-solute solutions,
the succinate retention increases with inereasing pressure and feed pH and decreases
with increasing feed concentration. For instance, at a low salts concentration at 0.1 M,

it was observed that the retentions of succinate and acetate in the mixture are identical

to those in single solutions. Thus,a utification of succinate can be obtained. On
the contrary, with higher suceinate entrations, the retention was decreased due to
the screening effect. Retentions solutes were then too close to achieve a

separation. Based on-abovementioned  mechanisms. observed, a methodology was
proposed to perform othe \suecinate pusification «from fermentation broth. The
succinate/acetate separation was Carried outin two steps. A diafiltration of the diluted
fermentation k?%b was initially petformed, and the concenh%on step followed. With
this process, it was@@% gmmease Tu‘%‘aguty from 85% to more than
99.5% while maintaining a total yleld higher than 92%. From this work, it was shown

that NF could be effectively used for the succinate purification from fermentation

broth.
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