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synthetase, NRPS) ", fy it ¥ 1 1k 45 #4935 (i 4 i1
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R fif i, pH 7. 0 WA S5 i MR pH 4. 0 IR B3 A V% 1
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1k, 19 Mt (5-cyano2, 3-ditolyl tetrazolium chloride,
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G, SYTO9 Jy 038 35 VE 48 &1 3N 41 i )5 5
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AR, JF 23 B e 2R MU IR & ORI L 8 R S8
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1 BRI 57k

1.1 #)
1. 1.1  FZE R 7 F{L 2 : BacLight Live/Dead L7007

Wy 1 9555 61 i (Invitrogen, USA) ; CTC i 7] 7 BS02
W A=A 22 850 (Dojindo, Japan) o 0641 #i 3%
T B LSMT700 Jy %8 ) /A v (Zeiss company,
Germany) 7=

L1.2 Btk ARRBHFT >R 1" e SRR
AWK 4% %5 w6 (S. ahygroscopicus) GIM8 h S92 B B
%[21] .

1.1.3 EFE (g/L) : HFE LA MG K #
JE U I R 1 50 g/L 2 30 g/L, H A R R
As, B % 4 B, 305 B BE Ky, 55 (NH,),SO,, 10;
KH,PO,, 1.36; K,HPO,, 0.8; MgSO, * 7H,0, 0.5;
ZnS0,+7H,0, 0.04;FeSO,*7H,0, 0.03; %5 7K 1
L: i pH 7.2. 121 [d K 1 20 min, 4F  fp 7 A1k %
B 75 5

1.2 kKEEESF

L2.1 FpF 5535 - MOB6F 55 75 R R 1 37
TAEMA 50 mL B3 0 250 mL 32 . 30 [d.
190 r/min¥% 3% 20 h E b Flh 1

1.2.2 ERAE:RE 2 mL Fh 1 2245 50 mL B
K (1 250 mL #2930 [d\190 r/min 553 72 h, R
[RI TR ECRE o B2 AP 4 0, 3 A THUFE ot K2 S
BN 3AES) T B IL R &7
1.2.3 @& B BRI A b RIS 16 h %
IR ek B W RE R W v W A LR E O 0.5%
(W /N 5 RIS IR Xt B R IS 1A) 96 b, 3 AN
5o AN [ I TR)ERCRE 23 AT & e 2 B0Rn 4 i s (Le 68
B 1.5) .

1.3 EHEe

1.3.1 BacLight Live/Dead 3 & : /R[] & B I 7] B
# 1 mL, 32 B0 1 mol/L NaOH i pH % 7 4, Wi H
0.5 mL K5 F 1.5 mL EP #%%,4 [d {947, Fi 45 KF &
KAEJG B H Pk 2 & & i, W 0.1 mL FE & 2
1.5 mL EP 4, i A 1: 1 7 & 4 ) BacLight Live/
Dead L7007 3oy 0.3 wl, VAT, B % i 05 b 4 (4,
10 min, A %FE 5 — REF T LR 20 Hr e

1.3.2 CTC e )\ Lk F 42 £ 4 (0.5 mL) i
0.2 mL % 1.5 mL EP %, KX 1A\ 0.8 mL 2 &
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F7K .20 pL 50 mmol/L CTC 15 wL #4a#51,37 [d
PERR % 8 8 30 min, Bt )5 4 [d (147, 97 45 K A
W B S5 A B AE i — IR PE R T IR R A AT .

1.4 HERBRESF

BacLight Ze 0% 5 W 20 WL #F 56 28 20 8% s
i LB R T O S L Tl Ok K
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T TE ORI 550 nm, KK 570 - 630 nm, &%
EONA A, BRI ROROK RS B AR R S
Bk & e A .

CTC Je(FE il - I 20 L Gt ff & T 23 Fr
i B R T O T S T Ok K
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Figure 1. Profiles of the pH, dry cell weight, e-poly-d-ysine
formation, and residual glucose during flask fermentation by

Streptomyces ahygroscopicus GIMS.
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E 2. e BBREBARE %8 ~EE BacLight Live/Dead &£ B ERH

Figure 2. Typical laser scanning confocal microscopy images of BacLight Live/Dead-stained Streptomyces ahygroscopicus GIM8 growing at

different fermentation time.
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Figure 3. Typical laser scanning confocal microscopy images of CTC-stained Streptomyces ahygroscopicus GIM8 growing at different

fermentation time.
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55 W] BE FEAR B BOR % -
2.4 FEMHIAEAR

CTC AE MR E I L R A WoR e R AR LY
B B b IR 20 A R S N M 1K AT R AR
B A b 1) BRI, Ol I ) e SR A IR B Ak
ST A0 B S 7 By o 4 L T S R 2

4 o] L e RERr A CR A 16 h) B2
P T A0 MG P24 hi36 h Je 48 h 4l it vE 1 4 il
J31.24.0.94 F1 0. 83 U/mg, X} &4 0.37.0.23 F
0.17 U/mg, {2 7> 4 A J5 & 1 3.35.4.08 F1 4. 88
%o

) FH 1 By AR S 3 o e 4 DR U 5 R 0 4 i
TP K e SRR IR 2R IA 2.24 g/ L, 54
1.04 o/L AR LLIR B 115.4% (B D ks ),
ZiUFR H IR R I O R TR RE R S I AN AN B e 2R M
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Figure 4. Effects of the yeast extract (0.5%, W/V)
supplemented at the time (16 h cultivation) on the cellular
metabolic activity of Streptomyces ahygroscopicus GIM8 during

flask fermentation.
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Enhanced e—poly-dL-ysine production by improving
cellular activity during fermentation

Shengrong Liu, Qingping Wu , Jumei Zhang, Xiaojuan Yang, Shuzhen Cai
Guangdong Institute of Microbiology, Ministry-Guangdong Province Jointly State Key Laboratory of Applied Microbiology,
Southern China, Guangzhou 510070, Guangdong Province, China

Abstract: [Objective] To assess the effect of cellular activity on g-poly-d-ysine (g-PL) biosynthesis and thereby to
rationally improve the production, we studied the cellular activity, &-PL formation and other parameters cross flask
fermentation by Streptomyces ahygroscopicus. [Methods] Laser scanning confocal microscopy and a colorimetric method
were used to determine cellular activity using BacLight Live/Dead and 5-cyano-2,3-ditolyl tetrazolium chloride (CTC) as
viable stains. To enhance the activity of the cells in the -PL production period, yeast extract was added. [Results]
During £-PL submerged fermentation in flasks, most cells were active in the growth period (0 — 16 h) ; cells had metabolic
activity in the growth and earlier e-PL production periods between 0 and 30 h fermentation. Almost no activity was
detected after 48 h fermentation when no -PL was produced. The improved fermentation achieved 2.24 g/L ¢-PL from
1.04 g/L. [Conclusion] Biosynthesis of e-PL can be boosted by up-regulating cell activity in its production phase.

Keywords: Streptomyces ahygroscopicus, e-poly-L-ysine, liquid fermentation, cellular activity, biosynthesis, control

fermentation
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