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Cloning and expression optimization of acetyl — CoA carboxylase ach
gene from oil — producing walnut endophyte

XU Siyuan,ZHANG Yonggui,ZHAO Pei,CAO Juanjuan,ZHANG Qin
( College of Biological and Food Engineering, Anhui Polytechnic University, Wuhu 241000, Anhui, China)

Abstract:To explore the biological activity of the bacterial heterogeneous acetyl — CoA carboxylase 8
subunit and its influence on the acetyl — CoA carboxylase activity, the acetyl — CoA carboxylase
carboxyltransferase subunit beta(B8 — CT) gene (achb gene) was amplified by PCR technology using the
genomic DNA of a high oil — producing walnut endophyte B. subtilis HB1310 as template, the expression
vector pET — 28a — acb was constructed and expressed in E. coli BL21, and the induced expression
conditions of this acb gene were further optimized. The results showed that the acetyl — CoA carboxylase
acb gene was expressed in E. coli BL21 with a molecular weight of 25 —35 kDa. Moreover, the optimal
induced expression conditions were determined as follows: isopropyl — beta — D — thiogalactopyranoside
(IPTG) concentration 1.0 mmol/L, induction time 6 h, and induction initial pH 8. 0. Under the optimal
conditions, the acetyl — CoA carboxylase activity of the engineering bacteria reached (4. 11 +0.03)
U/mL, which was 39.7% higher than that of the wild bacteria. In conclusion, acetyl — CoA carboxylase
B —CT is an acetyl — CoA carboxylase subunit with good biological activity.
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FERH B HAE R G il 3808, I e &8 5%
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1 #MREF*
L1 Sgeitst
L1 R ok

SEREFURL pUCm — T, 35 UKL pET - 28a; B.
subtilis HB1310 , K #F i (E. coli) Til%45 3 DH5
Fik1E £ BL21,

1.2 R R R

Rl 14 2% 12 N V) i ( EcoR I, Xho 1) . T4 DNA
ligase iz 7| £ . DNA Marker, Takara 2\ ] ; &5 H it
Marker . 4] 7 3t R 2H $2 B 57 &7 . PCR Master Mix |
PCR 74y [l ) & e MR & T 4844 PCR
P v R R A BB RGN & A0 TR R R
W& NS - B - D - sACEIURET (IPTG) (1
NHER RIS R P PR WB i TR
L THBRET YR (NC EDIERR) /N 6 xHis B5E
BEPUAR, AR TAY) TR ( i) By A PR R STt
Tl A R AL BT &, TR N BB A T B A BR 2
] 5 HA 3R] 2 A [ 7 O3 Mt
1.1.3 $55RE

LB 5 (pH 7.0)  REE FIR 10 o/L, Wbkl
Y5 g/, FAHN 10 o/ L, ARYEFEZAE AN m-RR
B RATURRE % 30 wg/mL, ZN TR R A
HBE 20 pg/mL,

1.2 %7k
12,1 TG A RAIGEE ach KPR v B EAR A1)
AL

i FH 200 T 5 D] 2 4 BB R0 & SR B B. sudbuilis
HB1310 2:[K 41 DNA, Ll B. subtilis HB1310 2L 41
DNA Shitie, IR R 1 g5 91347 PCR &1,
PCR Jz W £ 14F:95°C B As ¥4 3. 5 min, 94 °C 2% {4
1 min,52 ~68 °CiE k 50 5,72 C ZEfH 1 min,30 PME
FR,72 °C ZEff 10 min, 7E DNA JF 5] P EcoR 1
1 Xho T BEVIALE, 58 1 1% BrRAEHEBES H Uk S0 ik 1E
BRI D, A T 2k PCR 74 5o iR &
¥ PCR ) 5 5ok pUC — T 342 AN pUCm ~
T — ach ks, AL KA DHS o R I A 2R
BRI LB P-A, g — 20 AT 2 R BT 8 , PRI
PETORER TR  FEA G E N HHR M LB R FR 5L,
PLEUTURL, 28 EcoR 1 Hl Xho T 3 1) F10 )3 36 4iF 1F
WG T Ja Sk s 2

®1 A
319 51975
ACBF1 ATGACATGCGGTGAAGAGAAC
ACBR1 AATGTCACCTCCTGTTTGATG
ACBF11 ATGAATTCGACATGCGGTGAAGAGAAC
ACBR11 CTCGAGAATGTCACCTCCTGTTTGATG

R HIBRER A A 51 5] AR EcoR T Xho I fiff]]

(A=Y
1.2.2 ZPRHTG A BRILEG ach JE P FRIRk AR MY
554

ey iy BAE e ik pUCm — T — ach 5 kL
pET —28a 5% ] EcoR I #1 Xho I XY, B 7= 4
28 190 By i Al B8 e PR UK 30 ik I VI [R1fig; i A T4
DNA ligase 271 G0FF U B 19774 5 3Rk Bk %
T 45 3 8 20 3k Ok, PRk #G (42 °C)
TR RS AL HE E. coli DHSo [ 32 S 4L, R ]
FRIRE R LB ARG BRI A R
AR LB WSS TR rp BEIRUTORE , SUBE DI S0 R4
(R A IR TR, 32— 2500 e ok, 4 50k 1 ff 1)
TR A E. coli BL21 J5 3047 RUBHY 5 1 461k
H4 95 E IE B (19 AR T A 4% O BL21 - pET - 28a -
ach, [RVEFYEEZS KT BL21 - pET -28a,
1.2.3  ZMthiNE A BRACEE B - CT WAL EHEH
(ACB M) F E. coli BI21 5323k

$ E. coli BI21 BA4E TR 25 # A% BL21 - pET -
28a FI T F21 BL21 — pET - 28a — ach LM T
LB [& k55256, 37 C 5] B 55 57 24 b, PRIBCA 7%
FeFP T 10 mL LB A RS 73 5 (B AR B e Fh T4 &
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IR RN LB Rk, TRE S S8 WEM &
FIRFEEN LB B5353) f,37 °C 200 r/min ¥Ei% 5%
IR 12 h, BPUEFRM TR, % 0. 5% M HEFp 0 T
100 mL. LB & 485 77 ik ( A5 44 8] 1) o1, 37 C 200
v/min JEFHHEFE 3 h JFEAIEN ODgy, (0.4 ~0.6) ,
I 20 mL AN IPTG FE—E S Tl AR
K, 20 mL 75T TR (400 R A 1
SRIUEER, T 12% ) SDS - PAGE %8¢ Hi3%
IRBCR, TRV T e A PR 1 Tt i 7R 6 A 0
o WS E SRR/ S ACAITE A2 1 wmol TEAL#E
R — & B (U)

1.2.4 Western — blot &%

ACB 4 SDS - PAGE J5 56745 NC EN b,
AT — 2P P WB il FH & 2 bt oA
54 I BRI S B LIRS B B L AERE S Y
DN VREIEN
2 FRE5WR
2.1 LBLHEE A ZACH ach KB T3] 5HT

B ach e P9 AR P51, ach B TE

99

100

B LI A FRACHPR AR M B WL (B - CT)
BN HAGR S5 01848448, o L BEAH T A FRALIE
ach K ¥ F i1 Snapgene F{FIEAT ORF Ui, 3
JFICBEEEAE 850 bp , 2hifith 283 AN FEMR ; il ] ExPASy
ProtParam {ELF N FH I BEALAE 5, 45 R 3%
WA, SIS A FRACHE ach LN S i) 8 50015
2y 31.227 06 kDa, BLEAFH R 5. 71, 1 I HL A
(Arg + Lys) 1 2 SE MR F O 32,47 T L i (Asp +
Glu) Y EHEIR N 38, HAE S AL W) E. coli IR
FEHIRT 10 h, AFE R BN 35. 40, 5 R KON
78.94 SEKMERECH - 0.239, W] ACB & 1 1] f&
FEAFTET E. coli W1, NCBI 347 Blastp HoXF, v
W ELF S, (8 H MEGA 6.0 B H R R TW,
ME 1 iR, WE LTI, B subtilis HB1310
ach FER S EZERFTE B, subtilis WP 198878568.
1 carboxylase carboxyltransferase subunit beta 3% 2% B
Ao AE NCBI 3 81) X (8 P 6 A 81— Bk ok
99.62%

OL848448 acetyl-CoA carboxylase carboxyltransferase subunit beta Bacillus subtilis HB1310
WP 198878568.1 acetyl-CoA carboxylase carboxyltransferase subunit beta Bacillus subtilis
WP 161619614.1 acetyl-CoA carboxylase carboxyltransferase subunit beta Bacillus subtilis
WP 213385739.1 acetyl-CoA carboxylase carboxyltransferase subunit beta Bacillus subtilis
WP 014480545.1 acetyl-CoA carboxylase carboxyltransferase subunit beta Bacillus subtilis
WP 010335280.1 MULTISPECIES: acetyl-CoA carboxylase carboxyltransferase subunit beta Bacillus

WP 207194060.1 acetyl-CoA carboxylase carboxyltransferase subunit beta Bacillussp. RHFS10

WP 156735642.1 acetyl-CoA carboxylase carboxyltransferase subunit beta Bacillus velezensis

WP 212098669.1 MULTISPECIES: acetyl-CoA carboxylase carboxyltransferase subunit beta Bacillus

62 WP 065982059.1 acetyl-CoA carboxylase carboxyltransferase subunit beta Bacillus amyloliquefaciens

WP 065643637.1 MULTISPECIES: acetyl-CoA carboxylase carboxyltransferase subunit beta Bacillus

1 B. subtilis HB1310 Z B4 A B UL -CT R5E LW

2.2 LBHEEE A BALEE ach KR L& B U IEHAK
i

Bl 2 S STk A FRACREE ach JE R Sk M Ay
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pUCm = T — ach Y] =4

B2 ZEiHEE A FRLES ach BE SR SerEHEERIKE
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540

B3 R T AATG A FRACES ach SR AR H
UK M 1

5000b
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SRibP g

1000 bp
750 bp

3 : M. DNA Marker; 1. pET —28a — ach XLFHI =4
3 ZEtHEE A B 1LES ach EERILH M SDS - PAGE &
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i & 3 AT, ach K& R E B D 3% #2 21 3 ik 2 Ak
o KA TR AT Y, £ X, P A IE i 3 R
100% , W] TR BL21 — pET —28a — ach T}
B
2.4 LEEHEE A HALBELE E. coli BI21 ¥ F 44
¥ 1.2.3 F1EXT E. coli BI21 WA (BL21) |
25 3REE BI21 - pET - 28a, T.FE R BI21 — pET —
28a —ach 1T IPTG 3Rk, HFR &M BV
i pH 8.0 i FFVKE 1.0 mmol/L 35 F:H][H] 6 h,
PR HE WA S 1Y SDS - PAGE B WL 4,
4 W] E H AH LT B A B L S AR I AN I IPTG
P LA, i IPTG 5 33K 1 TR TE 25 ~

35 kDa Z [a] 4 — 45 W] BABOHLA 2571
M1 2 3 4 5 6

180 kDa

90 kba
35 kDa

25 kDa
20 kDa

15 kDa
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M. ZE )5 Marker;1. BL21 355:4i7;2. BL21 #5533, BL21 -
pET —28a i/ 5§l ;4. BI21 - pET - 28a i 5:/5 ;5. BI21 — pET -
28a — ach S ;6. BI21 - pET - 28a — ach S5

4 ZEiEEE A HLE ACB 5 SDS - PAGE

/' =d

2.5 Western — blot %2

N T D E AR A BRALEE ACB
Fik 4 1.2.4 JiEx AR50 BL21 - pET - 28a -
ach 1T Western — blot 2258 , 3 LI5S )5 1) BL21 i
BI21 - pET —-28a JyXtHe 45 R ILIA 5,

M 1 2 3
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25 kDa—
20 kDa—
15 kDa—

10 kDa—

. M. % [ Jfii Marker; 1. BL21; 2. BL21 - pET — 28a;
3. BL21 - pET -28a - acb
B 5 ZEiHEs A 148 ACB Z 3 Western - blot £

& 5 A&t #E 25 ~35 kDa Z ] — 45—
A, 2o ach SERLINIR
2.6 gAML

W, A FE 5 S AR s iE M AL
ek ™ . N TR R LB A RALEE ACB &

HFR A, X7 G a7 S 50 WO DL S 00 1
pH AT
2.6.1 iFmEBIIAL

REFIA 5 00 4R pH (7. 0) A% S 58 B (1. 0
mmol/L) A%, 15175 T I} 5] 73 4 0,246,810
h F2 18 1.2.3 53k T CIAE A FRALRE ACB HH
FE E. coli BL21 Wi 330k, P RIKGR LK 6,

{38 kB

70 kDa—
50 kDa—

M 1 2 3 4 5 6
I -

35 kDa—
25 kDa—
TE M. E 15T Marker; 1~ 6 2% 3 531 % L 5 5 7] 0.2
46.8.10 h
457
4.0t —
3.5¢
3.01

g 250
20t
1.5¢
1.0 2 n

0 2 4 6
5 A 1) /h

6 ZEtHEE A R {LEE ACB ERF SR EMLL

HE 6 Al F H, 7E 0 ~6 h i [ P, bl i 5 B [A]
REK , ACB (R R B Wi TH i ,6 h LUG 3R A
%, ACB FHETEDS S 6 h i femy , ZJa PR BRI i
T DR AT A i R AT g gl b ) ) BB B o
JKF AW T A A R AT IR T 2 B
A B AL R A e kT DR E B S
BFE R 6 by
2.6.2 iFEFRIUHE L

IPTG 7] £2 7€ f7 76 T W M v (H 2 S ik 2 1y
IPTG X A #RA — & MR F VR, P55 18 1Y 75
SHRIMEEETE  REE S8 pH(7.0) Al
PRI (6 h) AR, 43 il 7 55 57 4L TPTG ¥ By
0.0.5.1.0.1.5 2.0 mmol/L, #i 18 1.2.3 J5 it /7
LT A RALHEE ACB F A TE E. coli BL21 H1()if5
[ IFEFRBLERIWE T, HE T W FHH, PTG
WA 0.5.1.0.1.5 mmol/L i, %t Z ik A ¥4k
fiti ACB 75 [ #5540k, IPTG ¥4 2. 0 mmol/L
Ff ek i W] S AT, 2 TPTG k5 4 1.0 mmol/ L B
P 35 B de R AB. P, BEE 1.0 mmol/L iy d 4
IPTG ¥ .

%/(U/mL)
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M 1 2 3 4 5

{38 kBa=

70 kDa—]
50 kDa—

35 kDa—|
25 kDa—

20 kDa—|

TE M. 8 I Markers 1~ 5 4% 3 31 Xt TPTG #< B2 0
0.5.1.0,1.5 2.0 mmol/L

457
4.0}

S 3.5¢

£

S 301

g 2.5f

2.0F
1.5¢
1.0

0 0.5 1.0 1.5 2.0
TPTGH FE/(mmol/L)

7 ZEiHEE A #2{LEs ACB ERESH IPTG REK ML

2.6.3 S pH LA

PREFFE ISR (6 h) F1F5 TR EE (1. 0 mmol /1)
AAR PRSP pH 4914 7.0.7.5.8.0.8.5,
9.0.9.5, &I 1.2.3 J7 ki T S EEATEE A R AN
ACB FEFTE E. coli BL21 i 5308, 15 SR IBSS
RIE8 v 1 2 3 4 s 6 7

100 kDa—
70 kDa—

50 kDa—

35 kDa—
25 kDa—

20 kDa—

M. B R Marker; 1~ 6 %47 43 I %f B 375 5 41 #6 pH
7.0.7.5.8.0.8.5.9.0.9.5, %4 7 HRFET

457
4.0+ ]

3 3.5F

£

a 3.0r

g 2.5

20t
1.5¢
10==35 7.5 8.0 8.5 9.0

pH

8 ZEtHEE A L ACB ERFE S pH 4L

Hi & 8 WA H, ZE4] b pH Ry 8.0 B Z kAt A
FRACES ACB 2 (A #1k fk , LA 6t 05 5
b, R A TG pH R 8.0,

25 1 AR B AE L IETG A SR ILHE ACB ZE 3R
KA A A 6 h i SR 1.0 mmol/L,
WS WIG pH 8.0,

2.7 B WEARRAEME LR A BALEEE E.
coli BL21 ¥ # 5 %3k *t By % % v
R T HE— 25T A P AR A T 2 A
A BALTE B - CT WIEXT E. coli = J L TR A
FRACBFBEREG 52, KU 1 7E 2.6 AR S5 F ODgy, Fl
CEAHTG A RILRGRES 25 R WK 2,
R2 HEABITENIREE ZBHEE A RLEESE

LS ODgyo i/ (U/mlL)
E. coli BL21 0.69+0.03  2.94+0.11
E. coli BL21 —pET -28a —acb 0.51 £0.02  4.11 +0.03

HI% 2 A i R0 S LA A R L
HPERE] (4. 11 £0.03) U/mL, HEFARAHLL, T
P ST A FRACHES PR3 = 39. 7% o 15 3CHk
(17 - 19 J4RIE R T ZBEABE A SR ALY 5% SR
RHVEAE ML N 32 217 M I8 95, BT AFE VR 2 S IBEA I A
FRAL B A S PR I S AR T AN]SR A 25
A—2. LA EEVRE], SRS A BRALHE B - CT
N HA B EYTEVER) SRR A SRACEE A
3 &

ErE MR N A T B, subtilis HB1310 1 2
LA A FRALHE ach JEINAE E. coli BL21 H S 3%
Ko HE—0 I EEAE P B 5 3R R AR R AT TR
e, 3R e HE 75 T Rk A5 i ) IPTG ik E
1.0 mmol/L, 7 WfE] 6 h, ¥ TG pH 8.0, 7EIL
RIS, TR S M A R AL % AT ik
(4.11 £0.03) U/mL, B B $75 39. 7% , £ &
WL A R ach BN KB AT e U E. coli
BI21 Z WA A B AL G PE i 32 &, b st ik B
B — CT Oy BAT B A= Wi Ak 1) L e il A PR AL I
W, O S A R REM S E R T
R
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