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Microbial Breeding of High e-polylysine-producing
Strains by Diethyl Sulfate Protoplast Mutagenesis
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Abstract: Streptomyces albulus UN2—71 was selected as original strain and its protoplast was treated
by diethyl sulfate (DES) to obtain high e-polylysine producing mutants. Through primary screening and
confirmed screening with shake flask cultures, one strain designated as D3-32 with a good genetic sta-
bility has been acquired, whose production in the shake flask reached 1.56 g/L, which was about
49.43% higher than that of original strain. In the fermentation test with 2.3 L fermentor, after a
pH-controlled two-phase fermentation, the highest production of e-polylysine reached 4.59 g/L, which

was increased by 2.65 times compared to that of the original strain.
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1.1 E#H5RF
1.1.1 EM: HOEEEE UN2-71 (Streptomyces
albulus UN2—71) R VL1 KA AR W4 R S 06 5 R o
112 AiRF: AEEW A LEAE T, HaEmRb
F T [ 25 48 Bk 22N A BR A | . A S R
A TR NI
1.2 ERFREREXBRE
RUE R AR . FhFIGSREE . KRR A S
SCHR[6]; B EAERE RIS MK 7], =B P .
M ICE . TES 28 Ml 552 BEOSCHR(8].
B2 R (gL nIEHETERS 40, Bk 8,
i £ $2 LY 6.46, K,HPO, 0.8, KH,PO, 1.36,
MgS0,4-7H,0 0.75, ZnSO,4-7H,0 0.06, FeSO,-7H,0
0.045, M/KERZE 1L, pH 6.8, 1 x 10° Pa K

20 min,

TR B P ORBCH] 2 g/L ¥ TR A L,
LG B L 9
1.3 REWHE
1.3.1 HEZRIES: 250 mL = M350 mL ff 15
FRIE, B B RE FRF— 5, 30°C . 180 r/min
Wige24 h g, LL10%AY 2 Fh i 4 Fh 2 5% 50 mL K
B F Y —250 mL =i, A6 mL &K
DA 20% H 2 e, fif 85 5% 5 b H &R 0y 4Ok
H2%, H R B TR 22 A 4 i RE BT 2 B Bt
VSR R . PRS)IZ A B 1, BRIR AR L BT AR
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1.3.2 FRERKRSIE: FA kS &2 Okanishi
Tk BUE AR R A B T 224K 2 mL TR B 04
W, 4000 r/min B.0> 10 min, 7 7, BUUEEFE T
2 mL P ¥, 4000 r/min .0 10 min, P ¥ PR ULTE
2K, 7 LI KRR T 2 mL 2 o/L % A
W, 30°C KGRI 60 min, %K% 15 min FHICH
WA R 1 K. AN 2 mL PR, JRAE WKW, M
BEA TCWE MR AL i BB PR L T 22, 4000 r/min &0
5 min, JRAIHLDTIE R AR B IA, FR B, BRI
ET P, ks,

1.3.3 FRAEREESE: B LR LTRSS R TRR
B ROE SR, WL 0.1 mL A6 T AR AR
o BRI THE IR B FRA 28°C-30°C HiFE 3-4 d.
1.3.4 JBHERIKDESIFET: BURA FIAREZRIMA
AN[FHR FE BRI — LR (DES), 2 BIALBER R [E] o 4%
J& FH 25% B A% B 1R 4 28 0k I R, B0 R BT
W, FH PR RS BEG U B AE T, 30°C e R 5] &
B985 d,

1.3.5 FZEM0E: AT A b Pk R B 5 16
THEA KBS IR 2 (3 mL/10 mL)I A, 30°C K137,
200 r/min, 7 d J5 X} & EERSEA TR E S B, A EE bR
INESEPIIERR 3 e =Y e o

1.3.6 #EIRETH: VIS wkSIEE, 30
1 34073 AR BN 32 30 (30 mL/250 mL =),
30°C 557 24 h, SRJG 450 3.0 mL FFHIMA 3 4~ %
B, 30°C B55% 96 h ot & BER UE AT A, T
e- B 2R 1) 7 it o O, BfE = s i R
[EL 738

1.3.7 BERREMEMNIE: KR LRERSEN .-
R AR B S R, . KRt
PR AR 2 TR, Bk LA 8t RS P 1 TR R,
IR AL

1.3.8 BEREKERNE: 5 mLELEHLHKE,
4 mLA W, 76 7000 r/minZ& {4 T &0 10 min,
TRAF LG W, W b b S e- R A R & it . DL
FEMBELAEE 80°CT R, AREIFT ARk
T,

1.3.9 eBBIKBRMNEFE: (1) SIOLEENE e
B AR &, S M Itzhaki 7Y, (2) FEPR{E
R E e- Rt iR =,
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B0 20 min, FF EIE, A 200 pL ZFEESRRUUE,
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VAWK, 3500 r/min B0 20 min, FF [, MUUESN
A 100 pL ¥ AiE2, 20 min J5AiIA 200 uL 7K F B, HL
50 puL JTA 200 pL 3% BRIR, 7E A =435 nm 2L H
e WOGE A
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2.1 JBERKEHE

AR UN2—71 AR A AR R AT T 1
RAEA, e T A EaERE UN2-71 JRA ik
il 45 AR A B B 4 1 70 2% H &R 10 1 42 %
FEHEPI RS 48 h R 221K, #E 30°C &+ F
i 2.0 g/L %5 B TEG M7 P 2214 60 min, 1] 3kA% Kt
1) 1 0 A D A T AR
22 EBRURBRSIEMHAIEE
2.2.1 DESETFIEMIMHE: 15457 DES W
H:0.1%. 0.2%. 0.4%. 0.6%. 0.8%. 1.0%, fj—
W EE DES 2305l A BriAif A4 B 5. 100 20, 30
H1 40 min, PR 58 BUF A 25 %0 A IR B4 28 1k S
N, BOBRERFAR, H P IREN R, AT
AR I, 30°C 5597 5 d Jr MR FRAESE IR

RIGLE R R 2 DES W T 0.2%0f, J5A:
BRI EE, SEATCHAE; Y DES WRIEMLT 0.1%
B, D AR A SOBE R B ) S AR AN B B, ST
P RZES, IRATEFRAEFSZR DES W R 0.1%F
0.15% 4% 11 I 22 11 €tk 5 7 It A B4R 1Y) 75 A2 BUOE
Rk, WK1, 2 Fis,

MRE R AL BRI, 117 2878 2 & AR AR AR
AR, HEBIERTE 70%—80% K 1d, ARIETE 0.1%F
0.15% DES 5748 4514~ il i iy AR 8at th 4k, &
I T 2 MRAEIEAE M 0.1% DES 548 43
38 min; 0.15% DES #5748 4b 18 min.

H12& 1 AT, AR AR TE 0.1% DES T [ 1E AR 5%
H 21.52%, £ 0.15% DES T A IEZE 3N 15.02%, H
PR IEAZ SR e, RWIEH] DES Ab3 ) (i 45
A A A 4 v LR A R B RO
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Fig. 1 The death rate of 0.1% DES mutation
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Fig. 2 The death rate of 0.15% DES mutation
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Table 1 Mutation rate of regenerative colonies after DES

treatment
DES W& ALBEIE]  PRERGERREL EAEEE
Concentration Time of No. of strains The rates of
of DES (%) treatment (min) distilled positive mutant (%)
0.10 38 201 21.52
0.15 18 313 15.02

222 EBBEMRSIFEMBYG: DA AESRE
UN2-71 N R B bR, Zead 7 v i i 4 FH il 4 il J
HERAR, FAARRHER DES 435, THAFm
HREL 514 BREHEIEA TR AR, L) i 1k
26 ™ e- AR = 1 R AR EA TR 3R, DA
KA. WITH TSR 2,

223 EIRETE: FERITH R 26 bR E I TR &
WA 0, SRR 3) b R 20 bk L K TR bk
e, H e- R il 1.40 g/L 19 3
PR /2 D3-32. D5-63 Fl D5-56, Hr e
D3-32 1Y e- T TR ™= 1 K 1.56 g/L, L & Bk
T 49.43%,
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Table 2 The results of first screening of DES mutation
—_— zﬁLmE itk s?L@E bk syL@g bk syL@E
Strains Concentration of Strains Concentration of Strains Concentration of Strains Concentration of
e-PL (g/L) e-PL (g/L) e-PL (g/L) e-PL (g/L)
.U.N2_71 . 0.4030 D2-113 0.4948 D4-16 0.4892 D5-62 0.5643
Original strain
D1-17 0.5728 D2-114 0.4958 D4-43 0.4749 D5-65 0.5189
D1-39 0.5470 D3-31 0.7190 D4-38 0.4579 D5-55 0.5131
D1-3 0.5248 D3-32 0.7672 D4-39 0.5258 D5-56 0.7469
D1-41 0.5119 D3-43 0.6909 D4-51 0.5131 D5-63 0.6059
D1-42 0.6522 D3-54 0.7012 D5-12 0.5953 D3-5 0.7190
D2-22 0.5167 D3-23 0.7050 D2-26 0.5017
&3 DES REMREMHER
Table 3 The results of repeat screening of DES mutants
73 i ¥ T MRRHIE PR
Strains Production (g/L) Features of the Strains Production increased by (%)
Original strain 1.04 ISR, SRR, AT R
D3-32 1.56 BOEGUR, KA G, 7R 49.43
D5-63 1.52 K2 RXFNHRERE, BT RN 46.19
D5-56 1.50 RIEEE, GEA, 75 44.58

=4

B E 4RI
Table 4 The stable experiment of the DES’s genetic attributes
951 IR 1 26 2 IRIGIRIAR R 265 3 WU i 5 4 IRIBRAY &R 1t

WK Fermentation production Fermentation production Fermentation production  Fermentation production

5 5 WAL &I B

Fermentation production

Strains of the 1% generation of the 2™ generation of the 3™ generation of the 4™ generation of the 5™ generation
(gL) (/L) (/L) (/L) (L)

Osrtirgaiinnal 1.04 1.03 0.98 1.10 0.87

D3-32 1.56 1.55 1.52 1.53 1.50

D5-63 1.52 1.52 1.50 1.51 1.50

D5-56 1.50 1.45 1.42 1.46 1.41
224 HEEMBEREEMER: 5 EM RS 7 TeeRL ——DO 100
BUEHEG HIAERLE 4,164 5 (UBIRRRER, & _ _ o o Biomass 0
I I 3 #kZeAs bk, D3-32 Hl D5-63 Btk A #ifasE gg 10 o ~
™ e RBARB R . RRSA, 1318 25 8 N T s
s UELSENERc (N CENTZEE ST P I .
RO 3 (R RT. A CHmE = S 20
e B MR P B [ B bR D3-32, o b T e\ ]

225 RETEK D3-32 EREMESRKTIEME: KiF 0 20 40 6080100

eI Y D3-32 4 23 L & &I R EETERE . WERE
Lty BB RRAERE. BHE N xiE D332 AE M

R 300 r/min, FEFRIREE 30°C, ) A R
3.0 L/min, MiF AR 5%5, 8578 R E
9 4.5 L/min, #J4h pH 6.8, HRIEZE pH 4.0 J5 L)
1.0 mol/L NaOH #:1il pH 4.0, RAFR FRAE 2.3 L A
J W b % PR RE S S L 3.
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Fig.3 Effects of pH controlled on ferment of mutant strain
D3-32

M DR ZE SR H, AR RRZ 2.3 L H 8 L BERE A
W, KRR pH, BARMATS e- Rl & R
AE T, 96 h B =4 4.59 /L, [RIREREF: &40F T 2l
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