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FERBAM K (VDH), Wb RBERI W& R [ ik ] iVDHAEAREER , FpKCeas9dOJFTHL |-
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sgRNAE e 7 i 15 1) I 5 PR A7 22 28 00 &0 1) 47 52 P sgRNA R 45 FUR pK CKmCas9VDH . 2R i F H 5
SURLIN A R R A, SRR ORI pLY ZYPO1 . ¥ pLYZYPO1JFik: L % Uk Amycolatopsis sp.J&
ZASHML, TGRS VDHI R R AR AR o [ S5 ] AR Bk ik, i AR 1% VDH LR T AR
Amycolatopsis sp. AVDH, [ 2518 ] # 7 T@& TR CCTCC M 201126509 FE R /B 240, M
SR VDHEER , FEUSIN2 o/LICYIBTELIR G L T, & 2R =ik $9.19 g/L, FE/RFEAL 2 1 88.6%7
HE197.7%.
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1996 HEdRJetiiid VA A G AE 2R &
—, SR (Aspergillus niger)Fs P B0 IR 5
A6 F BR (vanillic acid); 25 PR % AL
W (Pycnoporus cinnabarinus) ¥ 75 5 R 18 i h 7
2R, HEFELREREN 1S gL A6, H5
I Amycolatopsis F Streptomyces P~ g ) 21~
TR R BB IS ] B 2 1 A ik B2 R T 10 /L 1Y
F 222U Amycolatopsis sp. ATCC 39116 (AT FR
g Seteptiices setonii ATCC 39116)/2 LABTER R Hy
37/ I | A S el U SV 7 O
Steinbiichel 1 BART 12 Bk 147 Bl 20 R A4 ) 2 1
J2H 2753 M, DR ) e B R A B B e S il A &
B | T -CoA B 4 il M UCHE T A i >
R, ERFERBARAEN & 2Rt
7R O A LR, A TR ) A A e R R A A A
MR L B EEVE R, R Ry B B A LS

(17 mﬂ‘]iﬁﬁﬂ)ﬂ%zﬁﬁﬂﬁéé%ﬂﬁﬁﬁﬁﬁ@ VDH &
R, fd7 22 KA FRAG 90% A |, dE— X4

BT ERIE-CoA & B IE K (FCS) R I -CoA i
ARG SE I (ECH) B TR a5, i TR &
2EZWRAFIRF 22.3 g/L, BEIRTPEA 94.9%, K
H AT B 18 14 5% i KD

A ST G = E O Ok B 1 Bk 40 A R T
CCTCC M 2011265, ZHPREEBHS 30 g/L P &L
BAbh 10 gL F 2R R RS REE T
K75 2% (ARTP) , TR A% X A 44 B8 /R )7 2 42 iy 3]
72.1%, (RAA & R S A mE] = g B B, A
3 3o A HU0 TG A 1 T R ST T — R P g A
7% FIF CRISPR-Cas9 Z Fi4% 5 M1 I #0 TC ki iR
WA LR AN, USRS IREE L™
KW R R

1 AR

L1 BEARFIBRL
ASBIFTE IR B TR PR A BRE AN 1 s o

F 1. XHETHEZERMABRR

Table 1.

Main strains and plasmids used in this study

Strains and plasmids Characteristics

References or sources

Strains
Amycolatopsis sp. CCTCC M 2011265 Wild type
Amycolatopsis sp. AVDH

Laboratory

VDH deletion mutant of Amycolatopsis sp. CCTCC M 2011265 This study

Escherichia coli IM109 For transformation Laboratory
Escherichia coli IM110 For transformation Laboratory
Plasmids

pET-28a-VDH N-His, N-Thrombin, N-T7, VDH, C-His This study

pKCcas9dO ace(3) 1V, pSGS5, tipA-Scocas9, j23119, act [l-orf4 guide-RNA, Huang et al.l'?
homologous region flanking act-orf4

pKCKmCas9VDH ace(3) 1V, pSG5, km-Scocas9, ermE*, VDH guide-RNA This study

pLYZYPOI ace(3) 1V, pSG5, km-Scocas9, ermE*, VDH guide-RNA, This study
homologous region flanking VDH

pUC57-Km'-promoter the promoter region of the kanamycin resistance gene of GENEWIZ
pRLE6

pUC57-permE* ermE* promoter GENEWIZ

actamicro@im.ac.cn
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1.2 ERFEIMG Y

A 3 i 3 6 G R 8 A | 2 e e
SMER AEVRHA R A RS, Wk 2 P,
1.3 FERG] ., USSR

DNA R4 i PrimerSTAR Max , DNA Marker
Wy A % H EAYEAR AL AR W . DNA K[
W& . AL ZH DNA $EEGA &l | A4
A TRCEE) R A RA W o BkL/ N & il 5
KA & A BwfEmAEY TRARAA .
ClonExpress 11 ¥ 25 o B 355 65 04 [ R 5L i Ml
A YIBHE A BR A 7)o 5 1116 AT PCR 79
FP 2T MER AR YRR PR vl 58 i, BEP 2
JP&FE I RZEAHEARARA A 5B, B
1. PCR {14 H Eppendorf /A ],

BRI RGFREL . MR R s R 2

FEROM M AR EESR I (/L) WAINE 1,
AIEHY 0.1, A 0.2, BERHZHRY 0.1, Hil 1,
InzEWEK = 1 L, pH 7. YEME J; 5 5(g/L): &
FR S, BERERM 3, ZZFER 3, #aH 10,
HEWE 220, hnzEtfAK= 1L, pH,
1.4 FERBEEHEIER

VL Amycolatopsis sp. CCTCC M 2011265 A
41 DNA Rk, {514 VDH-F/VDH-R #17
PCR Bl
1.5 FBURIHE
1.5.1 pKCKmCas9 VDH BJFJ%E : itk pKCcas9dO
2% Nde 1 /Hind TIIAUEF) L BRI BRI tipA . j23119
JAgh+ . sgRNA FIFEIEE P, 155 cas9sco £k
PR, SR 5 DARCRL pKCeas9dO stk , 514
gRNA-F/gRNA-R ¥ 335753 sgRNA T4 B, 15

®2. AHRBEAESHFIIFGIY

Table 2.

Oligonucleotides and primers used and constructed in this study

Oligonucleotides ~ Sequences (5'—3")

Km' promoter

GCAAGCGAACCGGAATTGCCAGCTGGGGCGCCCTCTGGTAAGGTTGGGAAGCCCTGCAAAGTAA

ACTGGATGGCTTTCTTGCCGCCAAGGATCTGATGGCGCAGGGGATCAAGATCCCCGGGGATCTGA
TCAAGAGACAGGATGAGGATCGTTTCGC

ermE™* promoter

CCAGCCCGACCCGAGCACGCGCCGGCACGCCTGGTCGATGTCGGACCGGAGTTCGAGGTACGCG

GCTTGCAGGTCCAGGAAGGGGACGTCCATGCGAGTGTCCGTTCGAGTGGCGGCTTGCGCCCGAT
GCTAGTCGCGGTTGATCGGCGATCGCAGGTGCACGCGGTCGATCTTGACGGCTGGCGAGAGGTG
CGGGGAGGATCTGACCGACGCGGTCCACACGTGGCACCGCGATGCTGTTGTGGGCACAATCGTG

CCGGTTGGTAGGATC
gRNA-F CGCCTCGCCCCAGGACCTGGCGTTTTAGAGCTAGAAATAGCAAGT
gRNA-R CGACGGCCAGTGCCAAGCTTCTCAAAAAAAGCACCGACTC
Km'-F TGTCCATATGGCGAAACGATCCTCATCCTGTC
Km'-R GTCGGGCTGGGCAAGCGAACCGGAATTGC
ermE*-F GTTCGCTTGCCCAGCCCGACCCGAG
ermE*-R CCAGGTCCTGGGGCGAGGCGGATCCTACCAACCGGCACGA
VDH-f-F GAGTCGGTGCTTTTTTTGAGAGCTCGTCCCACGACG
VDH-f-R GGTCGTTGATGTCCACTTCTCGTCGTCGAG
VDH-r-F AGAAGTGGACATCAACGACCAGACGGTCAAC
VDH-r-R CGACGGCCAGTGCCAAGCTTTGCGAGCACCTGGAGAAGG
VDH-F GTGAGCTTTCTCGACGACGAGA
VDH-R TCAGAACGGGTAGCCGGC

http://journals.im.ac.cn/actamicrocn
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5% Km'-F/Km'-R 1 ermE*-F/ermE*-R 43 51| LA
pUC57-Km'-promoter il pUC57-permE* N4
B Km' 38 F Rl ermE* )R 8+ B . Bl A ¥
sgRNA T4 A Bt . ermE* 3 81 + | B ¥t 47
Overlap (FE & JEff PCR V) FE 4, K150 H BAn
Km' i3 8l ¥ A Bt FRR 4T Overlap 4. %%,
WP ripE, W RE R RS R BOR cas9sco £
PREESE, WA AL E E. coli IM109 32 541
Hirb, 30 °C it B HE SR, B H Y BRLTR K e i 2
B R (Apn) KR LB 1,30 °C 538 12 h,
SR 5 A T Bk /N o i) 28 3R S B BTk, IR
514 Km'-F/gRNA-R #£47 PCR MU P 6 F , K
35 UE 1F i 1) 55 21 BTk 4w 44 28 pKCKmCas9VDH
(K 1),

pKCcas9dO
13375 bp

Overlap B4 PCR )y : S1¥H LA B
) F 514, Tlith BiA R 514, fEMEE ¢
2 N BB R R BOI R S, Bk B
it BORG Y . HA 5@ PCR FEFAHIA
1.5.2 BB ME. BRI Amycolatopsis sp.
ATCC 39116 4 VDH % W & it 519, U
Amycolatopsis sp. CCTCC M 2011265 5K 2H1E K
B, 43 % F 5 149 VDH-f-F/VDH-f-R 1 VDH-r-F/
VDH-r-R ¥ 344K 15 VDH FE[H_F 37 AR i 7 V5
i Overlap FZHIENS b F il Brik4, b5
TR A B B4l Hind TITRGY) 40 1
f) pKCKmCas9VDH JFi#ii% 4%, 514 VDH-f-F/
VDH-r-R #47 PCR S 3 3 UF , K 55 T 1 4 14 Jo2
kit 4 8 pLYZYPOL (/& 2).

[
ngNAJ ermE*p J LKme

pKCKmCas9VDH

11539 bp

1. E4AFH pKCKmCas9VDH A iE

Figure 1.

actamicro@im.ac.cn

Construction of the recombinant plasmid pKCKmCas9VDH.
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pKCKmCas9VDH

11539 bp +

VDH-F - L VDH-R

2. ELHHRHF pLYZYPO1 BIHEE
Construction of the recombinant plasmid pLYZYPO1.

Figure 2.

1.6 fITCER A R %I Mgk

BRI BRH CCTCC M 2011265 M H M
$#| YEME B53%3&, 28 °C. 220 r/min 3% 48 h,
SRIG UL S% MR R4 2B B YEME B33 2
ti, 28 °C. 220 r/min # & IEFE 12 he FIARFH K
WL 22 M (0.5 mol/L FERE, 15%H M) Bk
3, RIFH 12 mL i A

PG K R pLY ZY PO #5463 K W AT T
IML10, i ki 25 B Ak i e AT, 7€ 100 pL
JRZ MM 1 pg Bk, vK FACE 10 min,
B i 450 1500 V. 5 ms. HL i S 2000 A T
HIAS FOBE 3R AL, 28 °C Ki 322y 4 h Je i A U0 1
YEHFRARIEFREL, 28 °C #5597 5-8d.

1.7 RAFERB

Pk 2T, EHLEHERN 3 mL )
BARREF T, 28 °C }9% 2-3 d. #54L TR
TERAPUERA R IR ERIZ, 37 °C i
I, PR T TR X BRUR A E PR O A LB R R 1
A CHE SR, 28 °C 15 4% 2-3 d. Tohitktr FIEH
A KA B AR A AR K BT B A B 31
o JoT R B BH R TR Pk . AR R, S
VDH-f-F/VDH-r-R %:iF

G A e 2ok A b (5 2 S BB JEE PCR,
RN AEFF s 98 °C #UF3h, 3 min; 98 °C 2,
10s; 1B KIREBEE N 50-62°C, 15s; 72 °C 4k
fifr, 2 min, ABPE, B FEMR 3B HRIL 30 4>

http://journals.im.ac.cn/actamicrocn
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PE¥h . s, 72 °C SEfH 10 min, 4 °C HUE
1.8 AR REEMRE T

W 0L TC AR T 98 722 T PR 5 L e T vk 0 ) 4
PR FREFRAE, BT 30 °C. 180 r/min {HiRHE
PRI RESE 36 ho LA 8%l it 22 A0 A= K 4t M 5% 4k
B HE, BT 30 °C., 180 r/min H IR K 5 55,
20 h R IR M Ry 12 /L WY 20AR, W]
BB SRR BT 35 °C. 12 h )5, %EBS 6 h B
FERGI
1.9 ZHrrik

FERAHTHPLC)!M™: KK 280 nm, AEiR
30 °C, BN 0.01% M BRRRIA W © W=7 : 3,
WA 1 mL/min, #EFEHEE 20 pL.

JRE O e A 238 O AR L ) R R R LA
JIC ) %) BE IR 1t

2 HERApAT

2.1 FHZEREEMEIIERAE

DAAS S50 % R AF L E R R 1) CCTCC M
2011265 K:N2H DNA Mfsitl, fdiH]1514 VDH-F/
VDH-R 34} PCR, PCR ;=¥ 445 (K 3) Ko 4%
LW, CCTCC M 2011265 F:R 40 ih A 22 KA
fif (1465 bp) G AE Amycolatopsis sp. ATCC
39116 H 4 22 2 i AU L I8 91— 3.
2.2 EARKRHE

15 2% A5 LR MR R R pKCeas9dO i
FA WK BR T, [ i S5 80 3 IR A B s 5 i
AL B HR 5535 7 CRISPR 2 4% B # UKL
AL TCRE R T S B T R R, IR
FHBURL pKCeas9dO #E17555% . f&[E Steinbiichel
SETE R R AT 5 U TCRCRR TR 1Y 28 4R SR

actamicro@im.ac.cn

bp M 1

VDH: 1465 bp

3. BZEBRIMBERER PCR ™)

PCR product of VDH. M: marker; lane 1:
PCR product of genomic DNA with primers
VDH-F/VDH-R.

Figure 3.

KB Km' Ji 811l ermE* i 8h 176 3 0B R B
FikomE e, RIbE Bk pKCcas9dO H )
Ja 2l ¥ tipA F1j23119 B4l Km' i3 21+ Fll ermE*
Ja ¥

i AN 591647 PCR 34, K75 sgRNA
FEH) . Km' 581 F . ermE*J3 80+ R BOFI VDH JE
Rl _E R . il i Overlap F 10K sgRNA
F B, ermE*J3 8+ . Km' J5sh TAKIKER:, Rl
G R By e n E 4-A B . ARG A s
Pl &, Kl s h B S cas9sco #fk
B, KRR pKCKmCas9VDH ., fii F 5|4
Km'-F/gRNA-R X EH fokiit 1T PCR ¥4, 40
K& 4-B fits, 77H1(565 bp) 2 1E 500 bp 24,
BEALPEIE 2 4~ PCR W7, 5 R BoR 3 DB
EN I 5 kA%, FEA R pKCKmCas9VDH
F AT . HE25 1E ok Overlap B4 % VDH LA
R EE R, RS R By Pl 4-C
iR SR EA IR &, K VDH
WA 5 Ak B Bk pKCKmCas9VDH
A, RAGEBR AR pLYZYPOL, 519
VDH-f-F/VDH-r-R %} # 41 Fiki it 47 PCR 473, 4N
Kl 4-D 7, 7741(1040 bp) &< E 1000 bp 2247,
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(A pp M 1 (B)

2000

1000
750
500
250

100

< 565 bp

©

1040 bp

4.
The construction of recombinant plasmid pKCKmCas9VDH and pLYZYPO1. M: marker; A: lane 1:
PCR products of the fusion fragment of sgRNA, permE* and Km' promoter; B: lane 1-10: PCR product of
pKCKmCas9VDH with primers Km'-F/gRNA-R; C: lane 1: PCR products of the homologous arm of the VDH, D:
lane 1-9: PCR product of pPLYZYPO1 with primers VDH-f-F/VDH-r-R.

Figure 4.

WP R B R VDH & RN ki 5 Bk
FIE, WAL pLYZYPOL #8% 2
2.3 AR

B BOR. pLYZYPO1  H % k4D Jo A R B
CCTCC M 2011265, ¥RATE & %8 8 E A [L KT
FIE b, 28 °C 535 5-8d JF, b E K HIF £
BT R DL BT VR BEALPRIE 10 BRIUEAT R TEBR
LA ARRBRITHER T BOkL . 43X 4 BRI HERD
#| YEME Kife B, 28 °C 1538 24 h Jm, 4@ MUK
4. i /5% VDH-f-F/VDH-r-R, LLJ& ki
pKCcas9dO (75 [FIX] H)FIFE R 4] DNA A F
FIBEEE PCR BRAIE, 455 4 ¥R B HA — R AR
B, & 5 Fos . HAE 5-A B 1-12 JKIE
JFUkL pKCcas9dO F 4 [ X IR, 1324 JkiE A mit bk
B ZEAE MR s Bl 5-B IR BARE o TR AR R PR I
K241 DNA 473 /) J& Wi 29 2500 bp 1Y DNA F B¢,

N

M

1 2 3 4 56

7 8 9 10

565 bp

< 1040 bp

H40 R pKCKmCas9VDH #1 pLYZYPO1 #4332 & 16 iF [E L

VDH ‘RiGMZZ WG AR DNA ¥ 11 &2
1000 bp ) DNA J Be( b T i[RI J5VR 2 ]k 2k 24
1500 bp). #4554 K/NZ1k 1000 bp B PCR 74
BEATIN Y, 25 R R BRI Z Gk T2
1500 bp 1) VDH HEHFHN(El 5-C), BHI3RIG5
AR TR K Amycolatopsis sp. AVDH , BN B >4 &
it L R R R R 10%.
2.4 RAREAFIER ™ & 2RI

e 52708 AR I DA 43 e AR R B, 15 9%
24 h R IR INHREE N 12 o/L WIRYIBE 561k, 5%
1k 24 h J5[E % 6 h BURE 4T HPLC Al & TR
WO 22 R R R BT A TR 1 i 1) B [ R L
Kl 6, #fb# 72 h, BIEARRILANFESRS, R
PR MR RN R AT KR Amycolatopsis sp. AVDH W) >~
FrE R N 8.32 g/L F19.02 g/L; 4k ZE444k 6 h,
JE R TR MR AN R AR B KR Amycolatopsis sp. AVDH W)

http://journals.im.ac.cn/actamicrocn
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(A) bp M1 2 3 4 5 6 78 9 10 11 12 131415 16 17 18 19 20 21 22 23 24

1040 bp

B) bpp M1 2 3 4 5 6 7 8 9 10 11 12

2505 bp

(©) ! |

| mn

o W

Mutant sequencing TCTCGACGACGAGAAGTGGAC ATCAACGACCAGACGGTCAAC

WT TCTCGACGACGAGAAGTGGACICGGACGCG -~ CATCGCGCACATCAACGACCAGACGGTCAAC

5. ZRT¥k Amycolatopsis sp. AVDH B PCR K il [F 35 iE
Figure 5. Identification of the mutants by PCR. M: marker. A: lane 1-12 (control): PCR product of pKCcas9dO
with primers VDH-f-F/VDH-1-R; lane 13-24: PCR product of genomic DNA of Amycolatopsis sp. AVDH with
primers VDH-f-F/VDH-r-R. B: lane 1-12: PCR product of genomic DNA of WT with primers
VDH-f-F/VDH-r-R. C: sequencing results of PCR products of mutant strains.

(A) 1 —#—Ferulic acid of mutant strain (B)
—o—Ferulic acid of WT 300 ¢ —=—Vanillin acid of mutant strain
—=—Vanillin of mutant strain —e—Vanillin acid of WT
~ 107 o —o-Vanillin of WT ~ 250 f
Q ~ 2
& 8 = E
E E 200¢
g 6r 8
5 = 1501
5 41 =
2 5
S 2t ‘-é 100 ¢
Q
0+ 50 =
18 24 30 36 42 48 54 60 66 72 78 84 90 18 24 30 36 42 48 54 60 66 72 78 84 90
Transformation time/h Transformation time/h

6. RIGEMRFNR T E R T EREL A9GE 1L
Figure 6. Biotransformation of ferulic acid by the WT and mutant strains. A: the concentration of ferulic acid

and vanillin; B: the concentration of vanillic acid. The results are from three independent experiments, and the
error bars represent the standard deviations.

actamicro@im.ac.cn
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FERIRIB A, 7510 8.33 g/L #19.19 g/L,
G, I A B R VR B2 43 1 O 170 mg/L
154 mg/L . BliAG A PRIt 1] () 4k 2
sp. AVDH B4 > 2R BE SEACCRFEAN AR, 1 I 46 TR
PRIVBS AT N R, 506 DR R 0 98 728 T ke 1Y) 70 B R ik
JEAEREAL 72 h JS G A0, 84 h IF o3 s i F|
222 mg/L M1 200 mg/L. MK 6 FJLIE H, JELGHE
PR AS BRI = AR | IR FE R B A —
B, HEA R YA L R WS T 10.3%,
B~ BE R R T 9.4%, BEIREALEH 88.6%4%
8] 97.7%,

490, Amycolatopsis

3 itk

Huang %5l pKCcas9dO FUkr kA , i i B
FROIER 20 nt KSR VR R, S
WEFF TSR N 8 R AE RSN | 23R |

FRAIMBR . ASCE AR SRS, X I F 35
P CRISPR it L #E R 5t 19 ik pKCeas9dO #E 17
TSR, KRBT tipA| j23119 BN TE
JCRE TR T Hh 22 5K 9 B A 19 Km' )3 8 7 F1 ermE*

AT [FEF, B4R pKCeas9dO I 20 nt #
FERFE SRS Sy S R R I B i As) i Y T
ki pLYZYPO1 JRIIRBIE 5, JFS2B T VDH
BER AR, ARAS H bR S R R BRI )
TR W TR, 22 R T . Ut
B 1% 3k TN 2 8 2R 46 T DR Dl — L B R 1A
CCTCC M 2011265 AY4C o T 5 .

A [ N A0 2 B R A Wk R AR A
FIET KM M8 Steinbiichel %5 54 i [&] ]
J A AR S AR I, K R FF A - 400 JE R R T 1 28 1R
Jikl pRLE6 F AMUTCARR I HR167 AR ; i
AL T 30/ug DNA B AL T-U7,

2013 4F, M 7 HUJCARR I ACTT 39116 (1)
FR AR poapral'®™, B, @i B AL ORI R
KL G A TARE ACTT 39116, Fid i [A]
V5 B 2 9 B e B A 22 R AU R g

DAL 25 o X% B B L1936 AR Wy {22 vk i 35
13 g/L, AW HEZRIKEILT] 7.12 /L,
HH R Y BE R e Ak RN 699%™ . R SF- 45 A1) A

Streptomyces sp. V-1 VABTERIR MY, 8 Bl bt
WHEMIVER, 2 55 h iR BRI 2 3KkA% 19.2 g/L 1)
TR, BEERGRN 54.5%", EE P X F
= A TR I BRI R e A B ST A E . [R5
EAFTERCREAR . BEE 2% . SC R A B
ﬁifﬁéﬁimw%ﬁ%%*&QMET~ﬁ
CRISPR/Cas RAEN FMBAGEAE RS, P sy
RUCHE R A 22 2 A WL K (VDH) @%’?4%F
HWIkE] 9.19 g/L, FEEREALERFR] 97.7%. N
A 7= A 22 RN IO R TR B8 T JL il

2 % Wk
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A vanillin producing Amycolatopsis sp. with the VDH gene
knockout by CRISPR-Cas9 technology

Yipei Zheng'?, Dan Wu'?, Pu Zheng'*"

"Key Laboratory of Industrial Biotechnology of Ministry of Education, Jiangnan University, Wuxi 214122, Jiangsu Province,
China

*School of Biological Engineering, Jiangnan University, Wuxi 214122, Jiangsu Province, China

Abstract: [Objective] In order to reduce the fermentation by-product vanillic acid, we established a CRISPR-Cas9
gene editing system for Amycolatopsis sp. to knock out the vanillin dehydrogenase gene (VDH). [Methods] Using
VDH as the target gene, we replaced the promoters of tipA and j23119 on the pKCcas9dO plasmid with the Km"
promoter of the pRLE6 plasmid and the strong promoter permE* commonly used in Streptomyces, respectively. At
the same time, we constructed the plasmid pKCKmCas9VDH by replacing the sgRNA with the specific sgRNA
sequence that could recognize the target gene vanillin dehydrogenase, and linked the plasmid with the upstream and
downstream homologous arms of the target gene to construct the knockout plasmid pLYZYPO1. Then we
transformed pLYZYPOI into Amycolatopsis sp. CCTCC M 2011265 and selected the VDH knockout mutant strains.
[Results] We successfully obtained a knockout strain Amycolatopsis sp. AVDH with higher yield of vanillin.
[Conclusion] We established a knockout system for Amycolatopsis sp. CCTCC M 2011265, and successfully
knocked out the VDH gene. Under the condition of adding 12 g/L substrate ferulic acid, the yield of vanillin

reached 9.19 g/L, and the conversion rate increased from 88.6% to 97.7%.
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