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Co-Production of L-Arginine and Polyhydroxybutyrate
in Recombinant Corynebacterium crenatum

QIN Jingru, XU Meijuan, ZHANG Xian, YANG Taowei, RAO Zhiming"
(School of Biotechnology , Jiangnan University , Wuxi 214122, China)

Abstract: Corynebacterium crenatum SYPA 5-5 is a industrial strain for L -arginine production.
Polyhydroxybutyrate (PHB )is a kind of polymer stored in the bacterial as carbon source and energy.
Due to its environment-friendly properties such as biodegradability and biocompatibility , PHB can be
made into plastic containers and surgical suture to reduce the white pollution and can be digested
easily in the body. It was reported that co-producing PHB and some other industrial valuable
compounds,such as succinate,- glutamate and tryptophan,were possible by introducing PHB
metabolic pathways into the cells to influence the intracellular pathways. In this study,a co-produce
PHB and L-arginine strain was constructed by introducing the entire phbCA B operon of Ralstonia
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eutropha H16 into C. crenatum SYPA 5-5. Fermentation were conducted of the start strain and
recombinant one, separately,in a 5-L fermentor and relevant fermentation parameters were detected
and analysed. The result showed that intracellular PHB (12.8% of DCW ) and extracellular L-arginine
(43.21 g/L) were obtained and accumulated in the recombinant strain,.In addition,The PHB
production also promote the L-arginine yield,which weas increased by 20%.

Keywords: L-arginine,polyhydroxybutyrate,Corynebacterium crenatum ,co-production, fermentation

LK G R — Fh 5 A L (R e 1k R R, J2 A
PR PR 2 20 v B A A Y, B R Y 2R B
A2 B AN, T2 R TR A 2 DR AT
UTAF N R A 7 1 32 R, A WA A 7 G A TR
o FE MR SE IR B SRR JE IR DT R T (PHA ) 2
TSR A T i R0 7 % A 19 DL 1 A A e D5 A
RERIE A7 M0 5 A — 2RI PR e, HRTE &k 3
PHA Z/DA 125 Bl [ AR S5 K 5 HL 76 A Wy
M A R BT B LA TR -B-0R AR T IRIE  (PHB) &
PHA ik iR WHsim 2 i —ff, h THAAR
U 4 £ 0 T i R A ARl TR i A ]
il ge te M TR GE G LA HATE 29148 8k AR in e

A =B BB Corynebacterium crenatum SYPA 5-5 J&

Glucose
ATP
I\ ADP
Glucose-6-P
QATP PHB
ADP
phbC

Fructose-1,6-2P
3-Hydroxybutyryl-CoA

NADP

Glyceraldehyde-3-P NADPH

CADHNAD' Acetoacetyl-CoA
ATP+NADH Citrate
ADP ATP . NADH phhA
NAD

PEP —~Z>Pyruvate ~~'»> Acetyl-CoA

Py pdh NADH

pta
NAD*

ackA
Acetate

E1
Fig. 1 Metabolic pathways of co-producing L-arginine and PHB in the cells
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Fig. 2 Construction of recombinant pDXW-10-phbCAB
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1.88 mmol/L NADH,2.5 U B-¥2Mt CoA JIit A1 ;

2) LWt L CoA i )5 i (PhbB) : 25 mmol/L. Tris-
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3)PHB & Jl i (PhbC) :50 wmol/L 3HB-CoA ,25
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Table 1 Strains and plasmids used in this study

Corynebacterium . e ik
crenatum SYPA 5-5 LR E [17]

C. crenatum SYPA 2k H F C. crenatum SYPA 5-5, KT
SSHDXW-0phbCAB 547 pDXW-10-phbCAB

P . ; N
PBHR6S & # Ralstonia eutropha H16 1 3Tk

PHB £ it B 7% phbCAB [11]
E. coli-C. crenatum ZEMR ik # 3Tk
DXW-1
pDXW-10 &, kanr [18]

k H T pDXW-10, & £
Ralstonia eutropha H16 1] PHB ZASHf 5%
G LA % phbCAB

pDXW-10-phbCAB

Jii ki pBHR68 & A K H T Ralstonia eutropha
H16 1) R -B-F 5L TR (PHB) & i\ 1 JE A
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pBHR68, 73 % PHB & 459\ + 5 H pho CAB, 5 %4
it Bglll F EcoRI 4b ¥ 1) 3 ik 2 /& pDXW-10 7
T.DNA EEREEA T 16 Cit i, WK 2%
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Fef Ty, 28 BB A I O 1 IR 4 TORE 56 ik, L A
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1 :Marker AHind 11I; 2:Single digestion by EcoRI; 3:Double
digestion by EcoRI and Hindlll

3 EHRN pDXW-10-phbCAB = X g 7] 36 1E
Fig. 3 Verification of recombinant pDXW-10-phbCAB by

single and double enzyme digestion
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T 13 4%, B-Mid SE 7% % B (PhbA ) 1 £ B CoA & J5t 1
(PhbB) W73l $2 5 1 29 A& #1010 %, dy g ml Jan, ob
U5 A B PHB & 80 DA 8 1 Bl tA AR A T P AT 38,
HARBHL,

*2 PHB &R XEEEEDHN
Table 2 Enzyme activities assay of crude PhbC,PhbA
and PhbB

LV Al 5 /(U/mg)

.

C. crenatum SYPA 5-5 0.02+0.00 0.02+0.00 0.06+0.01

SYPA 5-5/pDXW-10-
phbCAB

23 HEHRBIERESH

TN E A B PHB A il i IR % e Al A A
AP RERIS X C. crenatum W& 5 4H #5057
TR TFEE ., WE 4, - 4(a)H C. crenatum
SYPA 5-5 W HLEE K, BRI LT A %) PHB AL,
PHB & #= R ; SR A& 4 (b) AL C. crenatum
SYPA 5-5/pDXW-10-phbCAB ", 0l LLE F] B & 1
PHB WURLAFAE . ot i — 2P Ui W] PHB & 5 R

0.27+0.01 0.58+0.02 0.64+0.02
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(b) C. crenatum SYPA 5-5/ pPDXW-10-phbCAB

4 C. crenatum SYPA 5-5 5 C. crenatum SYPA 5-5/
pDXW-10-phbCAB B FiEHE
Fig. 4 TEM pictures of C. crenatum SYPA 5-5 and C.
crenatum SYPA 5-5/ pDXW-10-phbCAB
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Fig. 5 Fermentation result of C. crenatum SYPA 5-5 and
C. crenatum SYPA 5-5/ pDXW-10-phbCAB

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol.35 No.3 2016



AR, S — KRBT LB RARARALTRE W TH4a 5RO ME

®3 Ccrenatum HWEHSEAHEB BT EEBS T 12.8% , 1 & B AR AN B 3%, 17 A TEW TP LK 20 R
Table 3 Analysis of related amino acids by C. crenatum R B A F 43.21 g/L, FeH R R T 20%
SYPA 5-5 and SYPA 5-5/pDXW-10-phbCAB I, % B PR LAS R LA R & A

FiFREAL, UM T PHB IV B A 51 A LC
crenatum SYPA 5-5 [ X 2% 32 2 52, 41 i A K
B ] AR AE TP, SEEE T PHB AN L-

Ile 2.62+0.00 2.34+0.00
e 4392001 4092001 BRSO, I LR 258 78R,
Y vE Al M A 47 S OEEMS S

Clu L) a0 5 18R 24 Bk B R B0 A UK PHB AR HE 2 T A C.
Gly 0.30+0.00 0.45+0.00 glutamicum ':P s A Ti]‘ I:F' L-% /?t?k g 1 F %E K @ﬁ%
Thr 0.290.00 0.19+0.00 I 23%; B AR SEAE K AR P SE L T PHB A
Val 0.56:0.00 0.42+0.00 TR HFR (4 156 =180 Jost 8 % S5 AF B A1 K AP B rp R Gk
Om 0.52+0.00 0.26:0.00 PHB 4 LA, (0% e = A5 W 48 5519 PHB
Ser 0.21+0.00 0.10+0.00 RGBT AR, 25 0 41 4 ey AT 9 2%, I
— 35.95+0.62 43:21=:0.87 VR 7 A R 0 B A O v 2 P A

I P, A PR T 5T P 5l G AR F) C
|3 = i o R PR

crenatum SYPA 5-5 i AJAE N — PPt s LKS &R
TEATRE T, 2R AR A T - B, 78 LK B,
IR TS H PR C. crenatum SYPA 5-5 rfv 41 B R 36 ik AR 2 0] F B PHB T LK 2 R 1 & AL
S PHB SEERIBORL, X PHB & OCHERERIME W FR4S T 4 #E NADPH, Wi 7E R /K - I A7 7E
TG PEAT I GE , JF 0 W AR SEAT A I, R B 3 A0 w4t &L BRI, 3R SR MO BRSE TV T DAL PN i
FEMERINRAF TE 5 L A REERE DA RIESLS 28 KB T, 45O A0 LB AR FE i — R A
K, & 96 h, MY PHB S & b 40 i i 2 (1 ¥RIY .
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SPIE Translational Biophotonics 2016 will bring together representatives of three communities:

academia, industry, practicing clinicians. Organized by SPIE and Rice University, this meeting will enable discussion
between these related communities and encourage continuing development of new technologies and techniques with the goal
of successful translation into practical biomedical use. Leaders in the field will discuss paths that led to their advancements
and will also plot new directions for the future of optical imaging for both research and clinical applications. Clinicians will
present their perspectives on application needs, while industry representatives will discuss pathways to commercialization. The

poster session will be dedicated to new research advancements contributed by participants.
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