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Abstract: L-tryptophan is an indispensable essential amino acid with a wide range of
applications, which leads to a high demand. Accordingly, the production of L-tryptophan
becomes a much-anticipated direction in research and industrial development. While irrational
mutagenesis is an effective means to breed industrial strains, how to screen the strains with
desirable phenotypes is still a major challenge. In order to improve the efficiency and accuracy
of screening L-tryptophan high-yield strains, we used atmospheric and room temperature plasma
mutagenesis to construct a random mutant library and then combined it with high-throughput
screening in deep-well plates. Using a pseudo-fluorescent protein sensor capable of responding
specifically to L-tryptophan, we successfully screened out a strain producing L-tryptophan at a
high yield from a random mutagenesis library. The fermentation with the strain in shake flasks
produced L-tryptophan at a yield of 1.99 g/L, which was 41.77% higher than that of the starting
strain. Finally, the mechanism of high yield of the strain was deciphered by comparative
genomics and transcriptomics. The above strategies provide a solid research foundation for
further selection and development of high quality L-tryptophan producing strains.

Keywords: pseudo-fluorescent protein sensor; atmospheric and room temperature plasma;
high-throughput screening; L-tryptophan
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1.1.3 $ExE

PR R 75 3 (g/L) - BE LR By 5.0 B MR 10.0,
SAkAN 10.0. BUIEK 20.0, pH 7.0, F 121 °C
MK 20 min.

M9 }iFr 5k (g/L): #HZHE 10.0, T K @R
AN 171, BEIR AR 3.0, EMkEN 0.5 &
b 1.0, -E/KBRBREE 0.246., &ALES 0.011, F
121 °Ci## KT 20 min.

FpFRE R (g/L): MBS 30.0, -E/KER
BREE 0.5, Wiliz S8 1.5, RlR%EL 10.0, BEEE
W 15.0 AR 4N 0.5 L /K BLRR I.4% 0.015 .
VB, 0.1, pH 7.0, F 121 °CIEH K H# 20 min,

FM 115 32 3600 (/L) #4548 30.0 . £ /KA
FREE 0.5, BFIR &4 3.0, iR 80 12.0, i
fefc 4.0, EERRRY 1.0, AP 4N 2.0, LK
WRR WA 0.1, pH 7.4, F 121 °CIZ# K 20 min.
1.2 EFRFE
1.2.1 EMIEK

A5 T il FH () K % #F 187 (Escherichia coli)
S028 B KR! 2 IE UL, I 4 B A
FRAE AR R AT 15 35 A0 DR 6 o DN H I b BUCRR 78
AN, 37 CCRl K FE . PRI e =
5mL (15 mL B.04F) LB 553353, 37 °C.220 r/min
SURL S IN
1.2.2 FMhFiRESs

P PRI, RN
W1 Uf ODgoo 1A% 0.2, KR W A 5 mL (50 mL
BL0AE), 37°C. 220 r/min 533 5-7 h,

1.2.3 FM A B35
Pl FIREE AR FM IS 3 3L rp , (45 15 5%
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(ODsgoo), LI IC FEH -
1.3.2 HRABEEHERBHRABENE

AR G T , AR SR T 24 h
1) 2 TRV P R AR B T 5 0ofl Y, 8900 10 min,
B35 d F HEPES 2% #1#(100 mmol/L HEPES,
100 mmol/L NaCl, pH 7.4)if Y4 F )5, A
PN LIS, TERFFRMY P 433 nm P
% eCFP, 43 Wi 5% 485 nm #1528 nm ALY e CFP
Ml Venus Khfat, #idlE FRET Hfi, FIH]
FRET {5 5L 00 2 L-Trp AOMEENT
133 ABRPEIBRNTENE

Bl mL BT 1.5 mL 08,
12 000 r/min &5.0> 10 min B EIER, & SH R
it P R RO SR A T - R A

R A S R B A A R 0.05% )
PRV, BhAH B gk ali s, JERESE 10 uL,
FEIR 40 °C, MK 280 nm, PR T EE L 1.
1.3.4 tERHBEFSH

FASTQ 4 =X I b R5cds (Jt i e O 1 58k
FH# A FastQC (v0.10. )X 7y K45 Jo B BEAG F
115007, R Cutadapt (version 1.9.1)XF1Ik

x1 SRREEERRAZE
Table 1 High performance liquid chromatography
elution method

Phase Time (min) The concentration of mobile phase B
1 0-3 2%

2 3-30 2%—80%
3 30—-40 80%

4 40-50 80%—2%
5 50—-60 2%
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B B A TR g, RBRTE Y ik r A,
1F RS A B R R A 5 28 B4 E. coli
S028 AT LLXT 4. T HEXTAS IR, FER 44K
$& 43 ¥ f# F Samtools (version 1.1)% LI M
GATK A9 Unified Genotyper FR 47 FAZ H R
37 15,75 5 (single nucleotide variants, SNV)/{fi A
oY it 2 58 4% (insertion and deletion, InDel) 4
W, XF 228 BE 2 R A0S A TR DN, A A7
FJETAELE SNV 80 InDel 2878, Ff Bk 25
RARAF T A8 AR 4% 28 S04 (variant call format,
VCF)H,

FEF X aE IR e sk el s 43 Ar (i FH Hitseq
BAF(VO.6. 1) AR B R i R kK-, I8 ]
DESeq2 F443 M52 5 20 5 %F BR2H 1Y) 25 e ik
3 [H (differentially expressed genes, DEGs), 2= 5%
FER v S 22 S R R R R AL 2 5D A
q value (fdr, padj)<0.05. N T it —2 T = 53R
RFER P IhRE, 4T T AR (gene ontology,
GO)WJREVE B A KEGG i % & 8250 #r .

1.4 KWTE
1.4.1 ARTPiFZ

PR 25 . PRBCR TR %% 5 mL LB
Brgedkrp, 37°C. 220 r/min 44 TRl KGR
B 50 pL IR FERE R 5 mL Bl LB S35,
37°C, 220 r/min 3% 3 h ZHE A H AR KW,
LAl .

ARTP 578 . $&FH 20 # 17 m 781K
PO R AT, B 20 L X8O AR I SR
fE ARTP L H# A B TR Bk
FEOCHASMI], FFFFRE EEAMT, B 30 min,
ARTP P58 55 R E . TAEDIA 120 W, IR
N He, AU 10 L/min, BEHESFEIG 0, 60,
80. 100, 120, 140, 160 s, 4bFj5, ¥ FraHt
At B T 400 L LB 9 2 mL EP 45, S8
WA, RHIRITT, JRR s R A H T,
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o U ZH TR VR A — 5 AR 2H TR VE R
X U2 TR VR B
142 SREXRTLIRVIEF

Y223 ARTP 578 A B H & TR A T
YRR, iR B b, T 37 oClEIR L
BIESR o TR A AT iR BRIV (T FH TG TR 284k
£ 96 AL FIFAR) 53 (LA | mL LB
WKL), Haaflh iR s Lk, 5%
PSS, R E HRPREL R, MRS
Ml A1, A7 LA ERHMEXT IR, 5% =G
o M I [ 7R 5 A O B B K A5 R I R IR
I, 37°C. 220 r/min AR IEFE, BT LAEE
F% 96 MR -

i 8 EIEB AR 50 uL IGfLly B Fb+
WAL B XN 48 TRFLAR (ke BEAR ) b 85 3% (1
LA 1 mL M9 55383, 37 °C. 220 r/min £%
F% 24 h, [EEFFRFARAE T 4 °COKFIRE 5 B hE 5%
R R BN E T 000, 2500 10 min, B RIE
Wi HEPES 28 v i M Befs , I ARIZOE
HE UG IR, (0 P BAR I & e R A rh A% J%
R, RHOMCREBUE . A KR
Pk L-Trp 7= 1t Top 6 Bk TIRFLAR A 0 .
143 SRBEXRTLIRERF

M\ 96 TRFLAR (Bl 54 Hh P 28 B X il
PRRR LA B fe di i 19 23 BRI AR, (8 RS TR B
50 pL PR FIEE RS X AY 24 AL (FhF4R)
IR (LA 2 mL LB A 5738, 37 °C.
220 r/min 3 SR, FIBF AR T 4 °CokAR
.

%100 (1)
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i 96 FLi& BB AR, L 10 pL B552 471
FhFI, FHIA 90 uL 4K ¥ HARRR 10 15,
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e HEOOP Ny AL, T RS R A B SR
AT 20 I 1Y 48 TRFLAR (R AR ) 35 35
(LA 1 mL M9 855 58), B RRIEE 2 1>
SEATXTIR, 37 °C. 220 r/min 5555 24 h, [R & Fp
TARAET 4 CUKFATE s R IE FR 0 1 A el
FE.HLH, B0 10 min, B E I 4 HEPES
G P WOE YRR, IMABIZO G (IR
it FH il o A SO o A 9 s R T P A% S ) 2 ot
B, EBEOFIC R EUE . KEERPEE L-Trp SR
Top 3 WRAKF FHEME T o M 74 ik B
L-Trp ) Top 3 WHRHATIEAL, ~PARRIZ IO
WPk, T kAR
1.44 ERETE

KGRI R Tl AR T RE g2 3,
1R IEFRFE MV IR ODgoo i5F 0.2, BRI R
7 5mL (50 mL &.0%), 37 °C. 220 r/min 557
5-7 ho FPFIEARA FM IG5, (fi15
R R BRI ODgoo 1531 0.1, TR A B2
1M 5 mL (50 mL —ffi)ffi), 37 °C. 220 t/min
Figf 24 ho B 1 mL EBE T 1.5 mL B .08,
12 000 r/min B.0>» 10 min B35, 5L
AR P IE AT L-Trp 77 S0 & - Pk L-Trp 7™~
it Top 1 WHEAF F—481 ARTP #5748 5IRSL
A 1o A 7 2
145 BEERBEEMHRE

g A0 R 52 0 R 485 BRAT Y 1y 7 98 A ke g
%% 5 R3EFR, B U TR & B30 IE
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WA R BE T & L-Trp 77w, ¥RE 3 - FAT
S, LABG IS AR R A S AR 1
1.4.6 IRIZERAIEEREIE

A FE P B TR R SR WL 2. (IS
Wit ik SnapGene AR 95 H b5 75105831514,
W3R 3. 516 UG, SRA PCR & 5 i) H
(IR (LA E. coli S028 M) & iA, 1 id B
BB M P YK S 0 245 SR o A SR I B R /N2
HHISMH -8 A3, 25 PCR F B &
Ji e 4liAk,, i Gibson 2% R854 H B9 H Bt
Stk i B b 4136 5 BB FE AL 2 Trelief®Sa
A SN, WA S AN TR A LB [
ToPAR b, 37 cCRE G 7 . PRI e B vk 2
THEMB A KRR LB AR IR, 37 °C.,
220 r/min R, FREUTUR. DNA 2507,
X A TR AT S B . A A TR 2 8
Wy s S5iith—3k, RO A MR B S #A
B ORI, RIS IR O Rk T R b

F2 EHRFRAL
Table 2  Strains and plasmids

I o BRI R A oRnE i A AL, B AR
[k E. coli S028 B2 Al rh, 725 A AN AT
FERI LB PR EARAF R ERE, HEATHRE A
Kk

2 EREGHN

2.1 ARTP B Eihsk

ARTP 40 35 (% SO0 A A5 7228 5] 5 QR [
B, B EASI A REn, BOrRWEZ b
Fto BT PR EAENEEZM, I 1.4.1 1
Ji R R BT AR A BRI A B R, 2
R 1 s, CHERSTEEC 60, 80, 100,
120, 140, 160 s i, FFEAS535KF] 83.19% .
93.47%. 98.69%. 99.18%. 99.79%7F1 100.00%.
IR P BRI A A E F TR, 7F
VA e R th e B AR A B ] R 120 s, LA
KE] 99.00% A A7 IIBFER , [RIIHAf PR ARAS L 1%
ot R AR

Sources

Strains and plasmids Description

E. coli S028 Starting strain

E. coli C5 E. coli S028 derived strain, mutated, L-tryptophan high-yield strain
E. coli Yl Containing exogenous plasmid pEX-gadB

E. coli Y2 Containing exogenous plasmid pEX-pxpB

PEX pSC101 ori; Kan'; Tac promoter

[19]

This research
This research
This research

Laboratory storage

The superscript “r” indicates resistance.

x3 3R F

Table 3 Primers and sequences

Enzyme coding genes Primer names

Primer sequences (5'—3")

gadB gadB-F TTAAAGAGGAGAAAGGTACCATGGATAAGAAGCAAGTAAC
gadB-R TCGAGGGGGGGCCCGGTACCTCAGGTATGTTTAAAGCTGT

pxpB pxpB-F TTAAAGAGGAGAAAGGTACCGTGCAACGAGCGCGTTGTTAT
pxpB-R TCGAGGGGGGGCCCGGTACCTCAGCATACTCCCTCCTTCT

V4 Z-F GGTACCGGGCCCCCCCTCGAG
Z-R GGTACCTTTCTCCTCTTTAATGAATTCTGTGT

&: 010-64807509
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Bl 1 A[FE ARTP iFEALIRA 8 T & RERE KA
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Figure 1 The mortality rate of tryptophan strains
under different ARTP mutagenesis exposure time.

22 RSB EFIE

25 ARTP 4@ 5 A 39 R BB TR A1 T LB
B RRE FE AR |, 37 cCid it 3% . SRIG R
1.4.2 Fl 1.4.3 595 P e 48 20 4 2R 8 T Ak
PEAT IR AL 5 3 O 3k . AR SR FH B 8L ok
B AL AR R4 4% : (1) TrpR BHIE A

0

han titer (g/L)

it

yppiliiiiirinininiiiinin gl

Ve BbrorF45G 30, AR L-Trp W EE7KF-;
(2) eCFP Y5 Venus ZOGHIN, 1N AL IR GR
FAEM AT . A8 Bl A AR L-Trp 155
) TrpR #5784, B2 A% FRET Y He
R SEHL L-Trp MR EE sk, I HL R B H 45 98
RIS ZASVE ()4 15 pmol/L—1 mmol/L), H:iw L
R R 1.35 507, DU R BERRIE 3t B, 78
R R R LG e 192 MREERR . 2B,
YEPE L-Trp F= i Top 23 WEFEIEA TR FL A AL i
SRR 6 PREALRIY L-Trp 7= HoX B4
T 20%0h B (E 2). ZJE3EHE L-Trp J” & Top 3
R TR 0, S5 R BN, PR %
5Kk E. coli C3 i L-Trp y=itik®) 1.88 g/L, A
WA HE N —5 ARTP B8 H R HE Mk,
HAR &0l ARTP $aSH 0B , MRIRTEWI i 1ot
AL 192 BRIEHR, fEE TR REY, 155
7 RRIEAS BRI L-Trp 77 5 Lo BEZH & T 20% LA |
(# 3). #H¥ L-Trp j” i Top 3 WAKSATHENA
M, SERER, 224 h kKBRS, R
¥k E. coli C5 i L-Trp P2 &5 %] 1.99 g/L.

2.0

s

20 .
g

- |

0.0
123456789101112131415161718192021222324 S028 C2 C3 C4

Strain

Strain

B2 SBEMEER A 48 FILMIFLLR. B: BT
Figure 2 High-throughput screening results. A: 48 deep-well plate screening results. B: Shake flask

rescreening results.
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an titer (g/L)

i ililtatidlitifl

2.0
1.8
1.6
1.4
1.2 .

titer (g/L)

ry

02 Vv

& 04
0.1 .
0.0

0.0
123456738 91011121314151617 1819 20212223 S028  C3 D5 C5

Strain

Strain

El3 SEBEMAEER A 48 WILRIMILER. B: FIAE LS
Figure 3 High-throughput screening results. A: 48 deep-well plate screening results. B: Shake flask

rescreening results.
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W5 0 0 (R A BRI SEAEAC 5 Wk, FEIE
TR KRR M= IRAE S, S45RE 4
fii7R o E. coli C5 28 5 ALAX, B4 24 h A%,
R T2 LIRS 2 TRV ) ODgoo 23124 10.02,10.78
10.52, 10.28., 10.78. 11.39; L-Trp F KK N
1.78. 1.90, 2.12 | 2.11, 2.12, 2.07 g/L, ¥
{60 2.02 /L. LA UL, Z€45%k E. coli C5 7
R B PEAERK & L-Trp P RIERE,
T EA R AT st e e v .
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Figure 4 Genetic stability of Escherichia coli C5.
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24 L-BRESTFEKRSIERR
2.4.1 Escherichiacoli S028 #1 Escherichia coli
C5 EHRRYE R LE 2 7

J T AR T f#EE AR E. coli C5 B AL
i, XF E. coli S028 F1 E. coli C5 3t K2 47
3T AE C5 R Rl — M kB, 5 3 Ik
AT, LIRS 3 AMFEAS T 8, L
B PR BRI () PT S  A— Bt . L E. coli S028 fE
KB, C5 EHRIEF A XS 22 5 K 4
reads FLBIIR ] 99% LA I, HEAARZGEASE L WL 4
Mk 5. FLEA X ER, C5 BRIt
FETE 9 A BARZATRR AL A S (SNV)FT 13 ANl A
fift K 575 (InDel) o iX L5875 i T DNA 4545 5% 5%
XUE I F(ydeO) . DedA FKiEE 1 (ydjZ).
R E 75 15 8 11 (yfcC) . DNA 4545 sl 4 1
(CytRVZE I . T 2 80 R S AR o i A eI

% 4 Escherichia coli C5 ¥ E =T #R
Table 4 Gene mutation of Escherichia coli C5

Samples SNV InDel Total
Cs5-1 3 5 8
Cs-2 3 5 8
C5-3 3 3 6
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F< 5 Escherichiacoli C5 E#k# SNV # InDel £ & & L HER
Table 5 SNV and InDel gene mutations of Escherichia coli C5

Gene Functions Amino acid change

ydeO DNA-binding transcriptional dual regulator YdeO R229K

ydjZ DedA family protein YdjZ 1171

yfcC putative transporter YfcC G135D

cytR DNA-binding transcriptional repressor CytR N177fs, V176fs, A175_V176delinsGISAAAGLX,

N177 Y178delinsSAAAGLX

¥ 2 HE (open reading frame, ORF)[X i,
I 8 B 2o b O SR A AR OGS
2.4.2 Escherichia coli S028 #A Escherichia coli
C5 2B E R RIZEE R RNA-seq 71

T B AER E. coli C5 (1AL
i, FA1H7 T E. coli S028 Fl E. coli C5 fy# 5
H, W T ENZIARE A8, s d ot
LW, RAERR C5 [F] I EZ AL R B KFHY
Ak, Hi, fE P-value<0.05 B, £ 169 -3
PR (63 A~ L IRISEFE AT 106 4~ T PR3 R 7E 28 A8 Bk C5
Hh R IEIKERE I T 2 LA E(# 5).

A2 RGBS, 30 X T Ak
17 GO. KEGG s AT R, LAt BE R 1Y
e KRG, G2 0LE 6 FIFE 7. GO HiRg
BT R, DEGs BT 3 4 GO 24, kg
30 el , H ¥ DifE(molecular function,
MF)A 12 PNIIREE, 324 e i e g I Ul
(LR RS)iE 5 g g4l 43 (cellular component,
COYA 3 MIhReW, FLEEPTEMMIMNE; =
5894 ¥y F (biological process, BP)A 15 1~
REWPZS, FEAEPIEAMINTERTE pH AL
IS RS2 7/ Y O RN S N IE SRS
22 X ENEEE e NS ] L S Wl it NS
DL B2 REW Z Rttt w2 5 R0k C5 4
L-Trp WA Fid FE . TEAEMIRIN , ASTa) L KA
H MR TR AEY IR, i@ pathway @1
B AR RRI A 22 R IAEIN S 51 & AR
WHRE A5 4% 1812 . KEGG B EL R BIR,
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Figure 5 Differential gene volcano map. The red
dots of the significantly different genes indicate
up-regulation, and the blue dots indicate down-regulation.
The abscissa represents the change of gene expression
multiples in different samples, and the ordinate
represents the statistical significance of the difference
in gene expression.
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Dihydrolipoyllysine-residue acetyltransferase activity

Acetyl-CoA biosynthetic pt"ocess from pyruvat'e ; | 30 B Cellular component

E 6 GO B P-value 1K E
WK, HAEMEE

1.50 M Biological process

ARBR R & R GO term, F#EALFR X term [-log o (P-value){d. {H

Figure 6 GO enrichment P-value histogram. The ordinate is the enriched GO term, and the abscissa is the
term —logo (P-value ) value. The larger the value, the more significant the enrichment.

2 SERIB I E LR A R R EHERE
PR AR AR . AACH . ARG A (TCA 1
YA B 5 A A R I A DG AR AR,
YRR . AEYIBOE S . 5 SR AR R,
ZEARRR C5 Hp ) 22 5 B R SE PR AR 7 L-Trp 13
i) 2 R 1 2238 AL [ 2 51

=025 L-Trp Q@2 A 563k
K, tHEL PR, 5 KEGG & HERmHeH
AL LR ANk 6 frn, gadB. pxpB. rbfA.
ompA. gItT JER L oK P 8 3% EiF. Ao
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LKW, FERMGHFF R AELE GadA (H gadA 2 [H 4
T)F1 GadB (FH gadB 3 [K 2ty ) B Fl I 26 () 75 24
R LR, XPIFIEES gadC 4iLhY Glw/GABA
JEE K GadC L[R2 B K AT B T R R 458
X — R G A BT 4ER5 40 N A0 3 5% Y R o F
i, X A0 TE 7 R IR ) A A HA R
SR s AR A R B R e — R il i
BRI, mRER S-AEACIHE R AT RES
20 e 9 T A AN R A BRALN . pxpB IR 4 i
S5-I A BRI — 7K, pxpB JHEH Al RES 5
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Control vs. Experimental

Valine, leucine and isoleucine degradation
Tryptophan metabolism |
Thiamine metabolism t
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Sulfur metabolism |
Streptomycin biosynthesis
Selenocompound metabolism
RNA polymerase
Ribosome t ] Gene number

Riboflavin metabolism e 3

Pyruvate metabolism t ® 6

® 9
® 12

Polyketide sugar unit biosynthesis

One carbon pool by folate |

Nitrotoluene degradation | @

Nitrogen metabolism
Monobactam biosynthesis t O-value

Lysine degradation | 1.00

Lysine biosynthesis | ! 0.75

Histidine metabolism t

Pathway term

0.50
Glyoxylate and dicarboxylate metabolism f

Glycolysis/Gluconeogenesis | 0.25

Glycine, serine and threonine metabolism S 0.00
Cyanoamino acid metabolism t

Citrate cycle (TCA cycle) |

Cell cycle-Caulobacter t

Biofilm formation-Pseudomonas aeruginosa
Beta-alanine metabolism ¢
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ABC transporters
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pathway 122 5 R BIL AN R/, T B X T Al Q-value Y5
Figure 7 Differential gene KEGG enrichment scatter plot. The vertical axis represents the pathway name,

the horizontal axis represents the rich factor, the size of the point represents the number of differentially
expressed genes in this pathway, and the color of the point corresponds to different Q-value ranges.

P SAMUME RS e, PR ATR B, 46 (RNA, 30S. 50S EHMIGH. B
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ERFITIRERY, BRI A AR R T Y SRR IR R, 0, rofA BEIR 4
KPR R —, BRI T BRHRLS SN T2 30S ARMEIAR/NE I LB
RNA-EIRE G, H4lER—-AME2Rmd FHEF, S54SR, g8 m s RAe
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40 P A R R IS Y B R X, AP
VE TR PR AP B b, BRAS A RUBH S A F 1 i
IR A, dEdPaniass b e et R, AME
REVE 19 40 i P AMB  FEA, f dF 51 =l
A AR BEAE R, AR PSR AR b o 4 I
SERGFNALET, B B 20 R A [ AR K AR RO
e, 4R 40 T8 i A A7 A2 a2
WF5E 2 HH , ompA JiL [K 4 5 — Fh £E 41 B A
ZAEER) OmpA 211, HE & B-ITE4s, X
Fh 48 H R AE 315 OmpA & 1 RENS 5 AMNIEBERS 2>
THEMER, REIMEYR e, JH7E
—ERREE EIEINAMEE R, OmpA E WA
FEN AN PR AE T ARSI O BRI, A Bh AN
TEZREIRES AR A7 AT 5>, (RNA 7R
JoT 5 B R R HH 2 N 2 BRI A 16 B A A LA
A A EZE AL . tRNA-Glu & —FPiEE
iz RNA, Tz 8 1 4560 A0 I 2 JE R AT
A A AR e E RO XS R o gk
() 22 1 552 W0 5 2 0 o0 G0 1) R R R )
BCRE ST o DI RT DUE A B AR TR, elds
L-Trp MfCHHE &, #F—48% E. coli S028 &
A L-Trp HIBE ST .
2.5 L-Trp RifHEEHXBERARTRIE
MGG S AT a3, T IRIIE2E 5k ik
TR EARA ™ L-Trp AYSEI, EFEEREE

F 6 Escherichiacoli C5 ¥ REALERPEFFRIX
TRASEEMERRTHER

Table 6 Gene mutations with the most significant
up-regulation of differential expression in the
transcriptome results of Escherichia coli C5

Genes Products

gadB Glutamate decarboxylase B
pxpB 5-oxoprolinase component B
rbfA 30S ribosome binding factor
OmpA Outer membrane protein A
gitT tRNA-Glu

&: 010-64807509

i ) gadB 1 pxpB KR gEF Tk F ik,
e 1.4.6 TRy ik, RIS IK gadB FHE,
T4 R E. coli Y1; 3Rk pxpB JE K A bk
&40 E. coli Y2, #EATEEI AR UE, 455
mE 8 firx. E. coli Y1 Ebk L-Trp /=& ik 5
1.85 g/L,E. coli Y2 Hi#k L-Trp f7 i1k 1.83 g/L,
SRR, ST BB DN 1 R IS 1Y T R
L-Trp B/= B B T 32%F1 31%, 31 HAA 8
il DUE Y, 40 24 h &G E. coli S028 . E. coli
Y1, E. coli Y2 BFEIILKREER ODgoo 535N
11.68. 11.63. 11.4, B[R4k 35 B bk 09 14
WA Z BRI, AR, gadB
FEH i — R YE M EA OC R , H
e S SR MR Z RS, @il
IR (%) R A ) IO 2 A B s R T v R
MRS B A A e e AN pH PFS e o i
T RRBICTA IS B A TR N BRI, Xk
T4 TR TE AR 1) A 5 v AR A RN B B Y
B EAh, gadB LS e A M HA S
PR TR 52 11 A 5 A 2 1 N PR 2 Tk A A2 pxpB
HEHEFRES 5 S-SARMAR MR, #5

24 B Tryptophan titer T3 ODy,
2

22 1
s ﬂ ﬂ !
1.8
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B8 HERIREIEHRNEMRABER

S028
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Figure 8 Shake flask fermentation results of single
gene overexpression strains.
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AMIGERF TR, ORI A B s i, fe ik
IEFAEREY, Ht, #ELE L-Trp KB 1 72
H, JUHORAL T R I R BT B, SR E A
Wi /b, AbR= gt 2R, B LIRS AL T
PRIEFRSEE, gadB JE DG AEFF AR A pH Y
FesE RN RERS TG N A BEFASE, 11T pxpB 2 (R 1E
KRS S A TR )RR, T AERr 2
BRI Y IE AR, fAT R PR AE 1 A RS IR OR B
BEORTF RAFIRZS, HEME& )™ L-Trp.

3 W54 #®

L- 0 24 R & — PP B B2 1 05 F IR, &
JEVFZ2 M (8 T A 2 254k & W 0 O B JER
KIS P A A M 1T LK 7 5 Y
AL I T, A RO D AT A
TR A RO RS R R T AR T B R BTk
HATH T 2 RS kR, i B B R
WA T R ELAG R Tl R Y TR A TR PR ) B
BT —RIE R, SR T - R A A
PO 2% 1) 1o B S AR S 2R, BRI A AR
R ERRATI AR S — DA PREPE AT 55

AMHFT LA E. coli S028 A Hi & W kA 71T
WAE, WEBENLRAS SO, T YO E MG
JERER AT BRALAR O 3, iF— 203 3 $ O A2 i 4R
B —Hk - R = I RE E. coli C5, 25 iR,
E. coli C5 (1) L- Sl s AFFE ik 3 1.99 g/L,
B R MRS T 41.77%, HEA BRI L
FaE k. 45A A0, KB DEGs K
I3 v6 M B R . RGBT R A A
B ARV EREE A G A SRR AR . R
T iR gadB FEF KL E. coli Y1 Filid 3
i5 pxpB R AU FE kK E. coli Y2, 3k #5H A& B%
I9E )5 & E. coli Y1 #1 E. coli Y2 1Y L-{0%
WR P ik E) 1.85 g/L 1 1.83 /L, BHARE
RO T 32%H01 31%., il i NWHER ABFSE
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