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Breeding of high yield strain of enramycin

Ding Ya-lian, Li Chun-ling, Niu Chun and Zhang Ping
(Ningxiatairui Phamaceutical Co Ltd Strains Institute, Yinchuan 750100)

Abstract Objective In order to improve the productive ferment level of the enramycin. Methods In this
research, the original strain RN16-7 of Streptomyces fungicidicus was mutated by the combination of ARTP and
gentamicin. Results The mutant RN16-242 was obtained with a high enramycin yield at 7423u/mL, which was up to
57.8% from the original RN16-7 (4703u/mL) and also of good stability. This article used methods of microbiological
preservation: Glycerol cryopreservation, carrier preservation and freeze-drying/vacuum-drying. The results showed

that the glycerol cryopreservation was best way.
Key words

B 3% &K (enramycin), N HZRBKRER. % KE
. RHARZR, 2R REERESE (Sreptomyces
Sfungicidicus NO. B5477) & KR4 IR BARUR =4
1966 4F, HASE 24 & Tk &4 i st A i,
MH A S e B8 T R w4 ] AR
YINZ KPR, B 13 MR IERR 17 SRR AL,
H SRR AE 2 3G B R N BRI S5 IR DT IR0 B, 18t
Tk i B S B2 1T A, B MR KSR AL 2= M g o AR 2R i I
IR MR IAR, TEER B ER A MR
%= B, H/LER CH DA, BEERSEE
Hlsg, w]RME#SAER, BEERERHZE, &R

WFsHER: 2017-11-28

Enramycin; Streptomyces fungicidicus; Strain screening; Antibiotic

HEVEAR. W D, KRIERA 5 = L 25 1%
SERE R TIAVE 2 [ X SR HUAE AR AR KGR A
T P BB T 167

ARTP 332 S5 B0 e T3 F 7 2 25 ol s BE 16 128 1
HE 157 210 0 B R 4 L I P e 325 P A A AR, 45 B 4
MY ) DNA, 5 B bR R AR 800, [HSERE A 10 45
T AR 8 S OIS B 2 R 2R 7 AR T A R IR KT
$eim 1 23.4%. WHEER, W YR L
WHRARERBEZ X, Bdm R A w e A
i, AW E AR T), BAT ISR R

AR EE THE, Siaiitbk e 5

BB T, &, AT 19854, 24, WHFEEWHEMER, BHIS, E-mail: dingyalian@163.com

TIWAER, E-mail: 18995018336@163.com



1

BEHRETEREFRMI T I

il

B

.1385.

BRI ERETE. FNER 7B AE kR
ik, WA T REME, N PIFRBRNER
FEBE R B SR U —E R IR -
1 MREREE
L1 A
1.1.1 HEkk

2 E B 55 55 T (Streptomyces fungicidicus)RN16-
7, T EREH 20 A R A T A E
.12 RA

HE R, KKERMFAET, T Sigma-
Aldrich( B ) RO ARAF, ik,
113 ERAREEF5M

Fh 7R R FokM. EBokE. MTUR. &
o, BERRE AT, BRERES . 1T pH {EN 6.8~7.0,
BRI E N (28+0.5)°C, TR JE N 30%~40%, FE K §%
J#CA 220r/min,  BF[E]A 23~28h.

KRR WA, LoKEMm. BARE. &
KEAB. &8, S, S, TR EE.
G, BRERES. A pHAE N 7.0~7.2, IR E
N (28+0.5) C, 1% JF N 30%~40%, & K # H N
220r/min, KEEJE A 6~7d.
1.2 i
1.2.1 3T &Rl &

HY RN16-7 WARB R IT,  FH J0 B 4 Foh 7 1) B
T BN N T B A B B K 1 A BB BRI =
i, By TAARBERRETMRT, T 28C,
230r/min 7 3% 25~30min, i F o5 HUEk, H 8 2
BReialit vE, WIS RA TR, &M ERTH R
el IR EE N 1084 /mL, & .
122 RIEFREER ENFHE

Y 10mL B 78K, T HEAA 10em LK F
MAR, $THFIEE, MR HEE, ERIMNT T
BEAT AR (R AMT IR 15W, K 253.70m, B8 5
PR B 30cm), RIS 1] 43 5 O 604 80+ 100, 120 Al
140s, ZL0 NI YRR IRAT TR R0, [RI R & 45K
ARSI T B AE T R, 28 C Rl IR 6~8d, X
BRI TSR, UK,
123 SFHTHELEERENHT

B3 T B 15~20uL T8 H b, ELEIRS
TRF, KSR AN ERES T HRRIS S,
FEARAL PR R B8 smm, 2 BT AR R 43 AN 15,
25\ 35, 45. 65 fl 75s, SRJEH GBI K e T AR AL 2

MR T, FRRE 10%~10* 5 J5 A T ks 3 m L,
27.5~28.5 C#5 7% 7~8d, PRI K R 45 1 1 7% Il 7E A+
Mk FRFET, 27.5~28.5°CH; % 7~8d.
124 HiAEFHR/DMIEREHER

W ) 25 17 I F T B, A R A T S AN R
B =, KRE R, FIAR P I8 98 56 55 37 10,
28 CELEE % 6~8d. MEE I AN [F) 5 77 L) 1%
WAERKARGL, RKEEFTXRIPUAERKE, B
PUAE FOT B 1 fe /N AR
1.2.5 A%

HPLC & & & W 12, 3% 3 M N 2 I :50mmol/
L % B8 — & 8 =30:70, 8 i £ C 250mmx4.6mm,
Sum, PR 2670m, FLIE 0.8mL/min, HEFEE
20uL, FERNER.
1.2.6 /7 W PR 1 AR R e e 0

SPIRR M R R AR, SIESRIF 4d, IK
BRI, AT R EE, W RBERAL, 1ERNA™
JIMEE. B R KK R KRIEER, R
AL MRS E (1 = T b
1.2.7  BARIRHE

AR OR B2 )R F D A8 DR, AL DR
R VR LA TR B0, BARIRAES IR [13-14].
2 BRESH
21 UVAHEMRATREERT X ZAHHR

R 1 AT LUE H, SR R I B2 1208 B,
B AR I BE T N 100%.  — % 3% B AL ik 85%~95%
(TR [) Sy 98 A 2R 15 A0 B0 ) B, T DA SR Ah R TR
$5F 1008, VBN IEREE F 77 AL B 5 AN AR (1) AL RIS 8] o

Fz1 UV HEERBICRMERER
Tab. 1 The death and positive variable rate by UV

SE BN AR 1) /s 60 80 100 120 140
BOILER /% 58+1.46  82+2.33  95+1.87 100 100
IEZRARE /% 224222 324132 40+1.12 0 0

2.2 ARTP AHEEHATEEERTRZWHR
& 2 AT LLE Y, B ARTP 7548 MR SR R) 72
RSB ERZ W E A, BRI IR AR A
24 ARTP 545 {R 4T 655 B, BUIEEA 100%. N TIFE
T B4 R R, %3 ARTP B2 IE T 455 NETE
BRI, IERBREIL 61%.
2.3 MR A RNMIHIRE S FARE R X R ANR
Hi % 3 A7 1, BE A R I S /N IR JE DN 1.2pg
mL, IERARL) 51%; PRKEZ I MR E N
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Tab.2 The death and positive variable rate by ARTP
AEBRIS 8] /s 15 25 35 45 65 75
BOEE /% 75.6+1.83 90.242.03 95.8+1.77 98.9+1.67 100 100
IERAER /% 33£1.13 47+1.35 52+1.33 61£1.58 0 0
T3 OEEER/PORER /PRI FOM IE R AR 4
Tab. 3 The inhibition and positive variable rate by streptomycin/gentamicin/rifampicin
EE RS g, TR RKBENY g, BUER TGS e, EUEE
0.6 61.6+1.81 36+1.12 1.2 75.6£1.83 39+1.14 0.2 75.6+1.83 25+1.73
0.8 82.6+1.43 43+1.53 1.6 75.6£1.83 51£1.21 0.4 85.6+1.83 39+1.67
1.0 99.1+1.24 51£1.33 1.8 98.6+1.83 65+1.39 0.8 97.9+1.83 48+1.53
1.2 100 0 2.0 100 0 1.0 100 0
1.4 100 0 2.2 100 0 1.2 100 0

2.0ng/mL, 1F 948 R L) 65%; FIHE T 1) 5t /N 05k 9K
JE8 1.0pg/mL, IEFRAFEHRL) 48%. HP K KERMN
TERARR S, BT LA DR RS 2 O B A A 35
{6 977 8 P (177 B 1.8pg/mL.
24 ARTP 5 KR XE XA AN HEEMRBREFTR
ARTP 5K KB RT G4, DL RNI6-7 NHK
Bikk, ARTP FBASALBE 458 J5, 2006 F & LMBIR AR
FERRERWKE N 1.8ug/mL FE IR _E | [FK R
SR T B, MRERA T A G IR KERIIR
FRIML, 1EAXTIE, (28+1)CHENGRE IR 6~8d, HRELATE

T4 BREmRRTEAREKT ST
Tab. 4 Statistics of ferment level of high yield strain
of the enramycin

BERLHC B BB R v R TR
81 6 50.1~57.8 7.4 71.6
10 40.7~48.3 12.3
17 31.2~39.7 21.0
25 0~29.9 45.7
23 -23.8~0 13.6
0
N 300+
-10 - ey
]
> S Z 200
& 20 . +
Z
L 100
30 RS
S 0
V1Y el SRR, TS e 25, SR T S
2.0 4.0 6.0 8.0 10.0 12.0 14.0
t/min
*)

7 81 M. X 81 MR & R BHE IS, TS
GER W 4. BGIRIT 6 MRim = RALK, 4R MK 5.

M2 4 AT50, KBk 81 BRI 2 R B BRI 610
B HE R 50.1%~57.8% TR A 6 %, o EL 1) 7.4%,
HA IE 878 M (1) B MR BOA 58 Bk, BT BLIE RAZ RN
71.6%. B 6 PR B2 = e KRR R AT A2 72 1 &
my, SR NE 5.

25 A%, 4 ARTP 258 7 4b#, 44K K
FBRIENHIEG, MWiERA e kRN H RS~ H
PR, B ¥Ks JE A B AR B R 50% BAE, oA RNT6-

R"o  mEMREUR BN
Tab. 5 The high yield strain fermentation in flask potency
- Rt 1/ Rt 2/ B2V C/ A
S = L e SR /0,
L (u/mL) (u/mL) (u/mL) RiFH 1%
RN16-242 7491 7355 7423 57.8
RN16-245 7234 7594 7414 57.6
RN17-32 7902 6872 7387 57.1
RN17-60 7205 7355 7280 54.8
RN17-77 7018 7113 7066 50.2
RN17-80 7428 6688 7058 50.1
IR RN16-7 4896 4509 4703 0.0
Sy
o)
o
\O
(=3
L
n
o
' =
[N}
o] o™
£33 58 2 ER
g2/ 2aa v 3 %
= ¥ A O _ > B
e e e Yy Sy —
t/min
B)

(A): enramycin; (B): the pruduct from the mutant RN16-242

& 1
Fig. 1

Rhr B X An i 5 e T A R HPLC
HPLC chromatogram of the standard sample and the product from enramycin .
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242(7423w/mL) 1 8 4 % =, b B K B Bk RN16-
7(4703u/mL) $&15 T 57.8%

AR T P B AR =, 4 HPLC Rl (& 1),
LR R E R M IEX R, SRERNERA B
(R BE I a], B0 BT 5.7 A1 9.6min, Ui WS4
WA KA, HIBRE R KEERALA 7423u/mL.
25 HHMISHABEARFZHER

AEFIEEESG AR EATIR, AR
(R AN AN TR R R B B, 508 LK 6.

& 6 FIA, SH—FEEEES (HRXK, B%H
B2 IS ) 8 i, B is 2 7400u/mL, 2R
TR SR RPOREE DU A TS L B, TE BRI BT
VI B, SR UM VR LR, &R, R
25 2000u/mL 7e i FrUAR & EASAE, #Hif4h

MBI ANE, R Z 7 ARK, w7 T R R S A
RIS
26 BFEREERTEGER

HIZe 7 Al BT 3 DN m o E bk, ffeE AR
R, RN16-242 A F, F, A0Fe e Ve Lh e 212,
HABIF B R . Bk, AR 3 LA N E.
27 WEHRRBEHER

BB R F PSR RN16-242 (RA7 7 1A 5 52
R B DS VD B CRIBE AN R T TRt
TR . XM RIS, HEAT RN [FR S R T A 7]
I BEAT PR A BRI (55— Ah R ORB I T PR 55 — b
e P ORFER TR M) ORI R 4 ), S5 SRIC BV TR 8.

7% 8 AT, A9 7 V200t iR e B PR A R D I AR
SE SR O, Il AU R DR B 1) B P L e B

*o WIKEEERBERAINR R

Tab. 6 Relationship between colonial morphology and fermentation unit

TS AHET T TS /(wmL)
OER, LLGH AL E S WGBS E 6000~7400
@K NE A Y RER S 5500~6000
@WK, Rz FEE B MRL TR, HIZER 4800~5300
@A KRR TFA /N A B K, A/ NERIBE % 3500~4200
O r1EkA s, B 1000~1800

R7 R ERAARE AR AN (%)
Tab.7 The passage number and relative potency of the high

R B, A X TA) 9 7100~8200u/mL, 254 A2 € A
95%~110% 8], REfo A4t DR F55 o 7 B A FRD e R 2

yield strain (%) . et Tt e WA e o §
— SR F 0 5 AR R R VA 1 2 T T AR ek v R e P
liZhwd RN16-242 RN16-245 RN17-32 . It . .
1 o . - B L 0 A 0O 30% 2 AR I
5 96.3 90.1 919 b ORIk 7 ¥ TR TR kA RV THD, AR T A W B %2 B AR
3 91.2 82.3 83.1 HBE, ZU0UE R K AR .
4 82.8 73.4 72.6 3 IZNEE5HE
=8 M ORI

Tab. 8 The comparison of preservation methods of microbiological strains
LRI 7 2 PR YL /(u/mL) WANES (% B R AR A B RNTEE /(wmL) M sh /%
Hh e 7100~8200 95~110 K, WA BB 6500~7200 80~90
W 2500~3000 33~40 HiE% 2100~2600 28~35
e 2200~2700 29~36 HER, # )2 1800~2400 10~32

AT RERRERN KRR, KHE T
BHE ML, WHREERNIe-7 i TiEE, 4%
HNEAR, IE AR RKIK 40%; ARTP 4bH IF R 48 ik
61%. PLVEIRIE, PrEEERIEIME, IERALZRIL
51%; IR KB R IE IR, 1E R FIK 65%:
i A48 7 IR 7 BB AR, IE AR RIE 48%. ARTP 5
IRRERE L, ZREME, K193 KA
TR C R, G R B R A 4R 50% B b, 3

B RN16-242(7423w/mL) 1) 2000 B s bE kBT PR
RN16-7(4703w/mL) & & T 57.8%, H EAG B4 15
PR

TR T7 550 TP 85 2 7 AR B ) IR AF B R L 2L
LA, H AR R R B AT

ARSI R 2 A 3 B IR s bR, 28 = A00F
Gt Ra e TR N B T AR B 4 09 ) A g
RAFAR, WA S12 | A (XA N
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