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W E. L2IE (Halomonas) B AR SF M AmRAEK, B FEGESELH TFTHITR
RE TR, CARTFARAET —RAEMBERG R EBI., QLIECH. AR TRAEN A
RE NG i BREC B VA M i Ay R &, R R A R T kA A B e F A SR . A 10-50 g/L iR
JE 69 T BR A B R 3t Halomonas sp. TDO1 F= TDOS8 #4742 #3327, 4 RA I Halomonas sp. TDO1 F=
TDOS #8495 A A T B A R -3-2 AL TERES, 20 g/l TE RGN R ST RS, 541155 9.12 g/L
Fa 737 g/L; EHREMTERIPH T @A K, 50g/L TRAF THREZETHZE 400g/L VAT,
9, Halomonas sp. TDOS =T VA A F| T B Ae 5 BR A A BB &%, 3-B I T BiAe 3- 20 R BR LR Bs,
fa R ERAT e A K AR K, 2 g/L RBRA= 20 g/l T B A RABR B 69 el T Z4LH 0.83 g/L,
B = FALA 0.15 g/L. BT Fimdb Ak, MR RET @A K, EFLEREGZERS
£395g/L, £ 3-ZAKRBEIEIRESETH 8.76 mol%., FHAEL MIEH B ES LG A T RELN
Jor B B o LA BTG R TR
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under high-salt conditions, it has been applied as a chassis for next-generation industrial biotechnology.
Short-chain volatile fatty acids, including acetate, propionate, and butyrate, can be prepared from
biomass and are expected to be novel carbon sources for microbial fermentation. Halomonas sp. TDO1
and TDO8 were subjected to shaking culture with 10-50 g/L butyrate, and they were found to effectively
synthesize poly-3-hydroxybutyrate with butyrate as the carbon source. The highest yield of
poly-3-hydroxybutyrate was achieved at butyrate concentration of 20 g/L (9.12 g/L and 7.37 g/L,
respectively). Butyrate at the concentration >20 g/L inhibited cell growth, and the yield of
poly-3-hydroxybutyrate decreased to <4 g/L when butyrate concentration was 50 g/L. Moreover,
Halomonas sp. TD0O8 can accumulate the copolymer of 3-hydroxybutyrate and 3-hydroxyvalerate by
using propionate and butyrate as carbon sources. However, propionate was toxic to cells. To be specific,
when 2 g/L propionate and 20 g/L butyrate were simultaneously provided, cell dry weight and polymer
titer were 0.83 g/L and 0.15 g/L, respectively. The addition of glycerol significantly improved cell
growth and boosted the copolymer titer to 3.95 g/L, with 3-hydroxyvalerate monomer content of
8.76 mol%. Short-chain volatile fatty acids would be promising carbon sources for the production of

polyhydroxyalkanoates by Halomonas.

Keywords: Halomonas; acetate; propionate; butyrate; polyhydroxyalkanoate
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Figure 1 PHB/PHBYV biosynthesis pathway in Halomonas cultured with short-chain fatty acids.
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Figure 2 Growth and carbon consumption of Halomonas sp. TD0O1 and TDOS cultured with butyrate. (A) Growth
curve of Halomonas sp. TDO1. (B) Butyrate consumption of Halomonas sp. TDO1. (C) Growth curve of Halomonas
sp. TD08. (D) Butyrate consumption of Halomonas sp. TD08. Shake culture experiments were performed at 37 C
and 200 r/min. Data are expressed as averages and standard deviations of three parallel experiments.
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Table 1 Cell dry weight and PHB accumulation of Halomonas sp. TD01 and TDOS cultured with butyrate
Butyrate (g/L) Cell dry weight (g/L) PHB titer (g/L) PHB content (wt%)
TDO1
10 5.82+0.08 3.02+0.12 51.84+1.91
20 10.89+0.21 9.12+0.38 83.74+1.90
30 9.78+0.18 7.24+0.36 74.14+4.80
40 8.62+0.26 4.55+0.27 52.81+1.72
50 7.19+0.29 3.74+0.22 51.92+1.01
TDO08
10 6.66+0.08 3.96+0.08 59.55+0.85
20 10.01+0.40 7.37+£0.04 73.714£3.13
30 7.994+0.09 6.06+0.39 75.81+4.61
40 7.32+0.17 5.17+0.43 70.23+3.83
50 6.11+0.04 3.96+0.30 64.79+4.63

Shake flask experiments were performed at 37 ‘C and 200 r/min. Data are expressed as averages and standard deviations of

three parallel experiments.
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Table 2  Effects of propionate concentration on PHBV production by Halomonas sp. TDO1 and TDO0S
Propionate (g/L) Cell dry weight (g/L) PHBYV titer (g/L) PHBYV content (wt%) 3HV content (mol%)
TDO1

0.5 10.53+0.34 6.39+0.52 60.61+£3.02 0

1.0 10.61£0.17 7.70+£0.34 72.62+3.70 0

1.5 10.14+0.35 5.89+0.40 58.08+2.21 0

2.0 10.26+0.36 6.01+0.47 57.49+3.24 0

TDOS8

0.5 7.80+0.14 6.01£0.35 77.11£5.93 6.18+0.14
1.0 5.11£0.09 2.95+0.11 57.77£3.14 8.93+0.48
1.5 1.02+0.05 0.19+0.02 18.57+1.75 15.88+0.66
2.0 0.83+0.02 0.15+0.01 18.01+£1.02 13.38+0.73

Shake flask experiments were performed at 37 ‘C and 200 r/min. Data are expressed as averages and standard deviations of

three parallel experiments.
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ERPAMEEE TDO1 B e sEn LUR I 28R R i Ui
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REEA MAT R B ks . B, R T BRI
FE43510 2 g/L A 20 g/L, i HIh s 4+ &
i 0.83 g/L $2E 5] 4.91 g/L, 44 R %-3-
FRHTR-3- BRI ER, &N 80.32%, Hirp
3-FR IR BAR S Bl 8.76 mol%. Y4 5 g/L
IR . 20 g/L TERAN 5 o/L H il MRS kIR VEAT
REGG RS, T E K 3.72 ¢/L, RS EN
46.29%, Hr 3HV Fidm #) 13.15 mol%, ¥
T A Bl 4 T E M TDO8 XN
BRI 32 Mk, (= ELARHLEI 3 75 2 — 20 IR A
PRE . R T AT R B R T AN ] sk 5 A1) FH A S
Yiimir, # TDO8 & H LR . NER. Hih
M TR 4 PR IEA R 2 I P I TR RG 77
R FS BSOS ARG 0 i 05 i o [ P T A O (BT 3)
SR, R AN H Ik AR S A LB B A
P, 5 g/L ZBERH 5 g/L HIMAE 36 h NHHAE
56, WNERFN T BRI THFEH AL SRR A H M AR

% 3 Halomonas sp. TD08 #F|f Z 8. WERFAT ER & B PHA
Table 3 PHA production by Halomonas sp. TD08 cultured with acetate, propionate, and butyrate

Propionate (g/L)  Butyrate (g/L)  Acetate (g/L)

Cell dry weight (g/L)

PHB titer (g/L) PHB content (wt%)

0 20 5 11.72+0.32 10.38+0.08 88.62+1.75
2 20 5 4.16+0.13 1.95+0.12 46.83+2.47
3 20 5 3.95+0.03 2.06+0.12 52.04+3.18
4 20 5 3.82+0.05 1.79+0.14 46.81£3.77
5 20 5 3.69+0.05 1.83+0.08 49.62+2.38

Shake flask experiments were performed at 37 ‘C and 200 r/min. Data are expressed as averages and standard deviations of

three parallel experiments.

http://journals.im.ac.cn/cjben
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Table 4 PHA production by Halomonas sp. TD0S8 cultured with glycerol, propionate, and butyrate

Propionate (g/L) Butyrate (g/L) Glycerol (g/L) CDW (g/L)

PHBYV titer (g/L) PHBV (wt%) 3HV content (mol%)

0 20 5 10.68+0.10  9.30+0.16 87.11£1.20 0

2 20 5 4.91+0.11 3.95+0.22 80.32+3.07 8.76+0.55
3 20 5 4.00+£0.12 2.26+0.08 56.64+3.84 10.34+0.63
4 20 5 3.79+0.09 1.90+0.12 50.08+3.43  11.68+0.70
5 20 5 3.72+0.03  1.72+0.08 46.29+1.97 13.15+0.76

Shake flask experiments were performed at 37 ‘C and 200 r/min.

three parallel experiments.

Data are expressed as averages and standard deviations of

5 B sl PHA A7, 47 S S84k B 15 F— R4 i
—a— Butyrate EE% FE piiy E’:J ﬁ% jj 5
4F —v— Acetate
T R REFERENCES

(78]

]

—_—

Substrate concentration (g/L.)
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E3 ZHLEHEEE TDOS X AR K4 F A Bk iF
Figure 3 Substrate preference of Halomonas sp.
TDOS. Shaking culture experiments were performed at
37 C and 200 r/min. Data are expressed as averages
and standard deviations of three parallel experiments.

3 RE

P TDO1, TDOS # itk W Al LLA &
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