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In the previous work, we combined the selected RBS library with the genes in
the violacein pathway, and screened out a strain based on the colony color on the
agar plate that can effectively produce violacein. The best strains can produce 103.8
mg/L violacein or 351.2 mg/L deoxyviolacein in 10 mL minimal medium (M9+2g/L
tryptophan) shake flask culture for 24 hours, respectively. Since the upstream
tryptophan pathway has not been optimized, this point can be the possibility to
increase the production of violacein compounds.

In the first half of the period, we selected several enzymes to overexpress and
eliminated several genes that affect the production of tryptophan, besides, we also
optimized the tryptophan pathway to achieve the high production of violacein while
it won’t need the addition of tryptophan. Afterwards, 178 strains with potential
production of violacein or deoxyviolacein were screened by using RBS Library and
coloring method. In the second half, we test the stability of the higher productive
strains. After that, we sequenced the stable strains to confirm their RBS sequence
combination while also used the RBS calculator to estimate the translation initial
rate of each RBS sequence to analysis the regulation or correlation between these
enzymes. In addition, we also optimized the production parameters of the best
violacein productive strain and carried out preliminary scale-up production in the 1
L bioreactor. Furthermore, we also tested the medium in other literatures and did the
optimization. At present, our best strains can produce 1.6 g/L violacein or 4 g/L

deoxyviolacein in 72 hours, respectively.
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Production of different colonies

900
800 | Mviolacein
700 | m deoxyviolacein
—. 600 [
—
w5 500
E 400 |
g 300 f
T 200 |
100 H
0
L B o N TR~ N ¥ T e TR o+ B ) TR L B o N TR~ N ¥ T s TR o+ s B ) TR e}
B I L N N N NN oo T
W W W W W W w o w o o [ T o TR o T o o T o o T o o T o 3 A o 3 B o 0 I
T OE OE OE OE O OE O OE OO L e s s B e B B LA
L T T B ¥ o T ¥ T ¥ T s TR 5 T ¥ 5 T <) T OE OE O OE OE X O O o~
[=m = TR = T = o = o = o O = o I = = = N 7 ] L Y T Y T Y T Y T 7 T Y T ¥, 75 T~
0 o of o o o o o o8 o) [ = TR = R = o = o O = o = o N = N = )
[ n:n:n:ncncncn:ncncg
L At .u-:_a-l-
W+ e FAR?FFREZAE
Stability of the strains
600
Hviolacein
500 - -
B deoxyviolacein
— 400
B
£ 300
2
= 200
100
. Ikk
c s t c s t c s t c s t c s t c s t
RBS#3 RBS#13 RBS#61 RBS#65 RBS#99  RBS#148

B-+- FHRRTAZALEIRGE

(- )& &

16




F ke iéﬁaﬂ}w?m%ﬁ RE X IR R PREE
R T e Fendrdplt ¢ @ e A @ R X

G5 o de e LU R 3 & 20°C hi © T g
¥ % ek oo k20 B R R EET I G0 B endTap ey
# B pﬁ%ﬁm’* Ed B 5045 g & A PRtk AR R

¥R

=hg
34

Rl
o)

APEREEI A RTE ARR O EF R e om £ AR
et 24 ) PR pxpﬂ’f b4 AER L 3T°CehiEi TG k
B A £ o BRI Zhang & A [15]#7 faenis & 4p i > iz e 1
Z

BRANPRRE ARG LR RTY kg g £F <30 o
oo 3t E AP R S 30°C & 37°C SRR o Rl
Tl A

S5 A TR o

wa:
$4\

L’J’J
£ PR

Temperature Test
350

=i .
300 + violacein

m deoxyviolacein
250
‘EZW -
S 150 |
100 F
50 F

25°C 30°C 37°C

W= BRPBRE

BlL7 2 EERA2pRES  VIUBERA 24 QN

AREE eI rik 0 RA w48 PR s il FIRA £

S AL T EBFY > KGR (30°C) TR B AL & Fv
Wit 30 BE o F 4 AAE Y F4Ag0 37°Co

17
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Induction time test
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