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Teicoplanin (Fig. 1)& 3|7 BT Actinoplanes teichomy-
ceticus’} ME 2 Ailehs Se|ZHEE=EA A=A 2 2
£ 7173 e B4 o8] WFvlol AR BFEL it
(1). LT oprl=4te 2 olfolz] Al 7 JE= FHL o
a5 ehs A 2R7E JAsH FEE SRt 7HE
et &AL 11T 39 Z7]eA fix) ) tdetA
HAL =Y, teicoplanin®] 79 1M Fr)el= p-hydroxy-
phenylglycinee], 38 Zt7]¢|= 3,5-dihydroxyphenylglycine®] 2
o} U3 tyrosine 7|Pich BaAATE g Y Ao 9
ov 39 WAyt 2F=e] A= Aol FAo|th12).
Teicoplanine =% W =47 zjolof| wehry] FEEE= T-A2-1004
T-A2-59] B4R ot A4A Aol E2=E T-A1F T-A32
HoiAer] ddEo g AMEHEE AL T-A2 B o]a 1 Fo
A T-A2-7F 8 FAGRC R T A% FEES 7E 1
TH2,16).

Teicoplanin®] F7 &4 7|52 AT Fej=Ze)t A4
2744191 muramyl pentapeptide®] D-alanyl-D-alanin 2l 23
2.2 transglycosylation™ transpeptidationS A3 ghe = M|3E
W FAHL wE)sle AHo[th12). Teicoplanind 23]
entero-cocci, streptococei, staphylococei o] $2.8F MY AT
of 7t £ FAAZ 2 FAA e Wido] e AHH
Z+gel e ‘mpAet e oz Eolee AzAelth @A)
methicillin-resistant Staphyiococcus aureus (MRSA) R B.A 2 A
vl Zaleat A4 Ao = de] AR )
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Actinoplanes teichomyceticus ATCC31121-2 1% Indore A5
EeA E2ld g7 HaFeg 280 Al 34
st DAL ERE 71 AP FEEck). TR AN
Aex FHRR] AR sporangias HAEHH A7E 1525
umel™ 1 QY 1.5-2 um 27)9] 254g¢] %3t sporangiospore
7} B0} gl Zo] 5|t} 453 sporangia} AA|E T
@ F4 EAd TA7 A2 oIS} 9 220] o
B WS AThfe] et s Erho).
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Fig. 1. The structure of teicoplanin.
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AAMHES FEHOE MR AR BEYREE FeHE g4
Hz Ao] ERelvk3,8). webA obzw W] AL FF
Mk 73472 ZFRRGE T2 E980] fo) st o]F
olAx glew HAZ e FAHE AT Ut ey 5
ol EelFoze AT F5H 02 E Nmethyl-N-
nitro-N-nitrosoguanidine (NTG7+ FE AFEECH5.6).

B @qNME Actinoplanes teichomyceticus ATCC31121-& X
TF2 AMEsI Uvell o8t 433 ANEs Balo SddelF
2 o= e FEAEkD I Y-S E8 D2 teicoplanin
HF ik Z2QAH)FE & T BFX w|%E B3 A T
7S 1813, Wolae] o2 7R A4S ZALEck
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£ d7 Agd TFe AETIITEECTOLERE £
ok Whe- Acrinoplanes teichomyceticus ATCC31121 (KCTC9543)
S AEstRn AT UV 2AE Bl 42 #HolF
T1014-1& teicoplanin 4+ W& o] AM8-8}5ATH

HHX| =AM

ST A= meat extract 3 g, typtone 5 g, ERFEE 5 g,
FeF 1 g 7HEAAR 24 g CaCO, 05 g5 F75 1 Pl =
oA 9HE B3R R|(pH 7.0)Z ARESIHTE Al wiekEiAe 5
TRl FdE 18 oL A7k ATt teicoplamin &
£ A Y2 AE beef extract 4 g, peptone 4 g, EEFEE
1 g FE 10 g, = 10 g NaCl 2.5 g CaCO, 4 g5 5
T4 1 6] Ho e B3R (pH 7.0)F AM8-SFHTH).
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A. teichomyceticus ATCC31121& Althul ek wix]e] HFslo
28°C gh&71ol A 797 viket TR EAE FAE 40 mif] F
FEiAZ} Eof & 250 ml baffled 2+2F flaskel] 1 ml & 1X
10707} S22 HE3kT 28°CelA] 297 150 pme 2wk
AANG AL TFo 8 AMESH

Teicoplanin A4+E A3h4= ALt viA] 40 mIZ} €30 250 ml
Brlenmeyer flaskel Sl ded 4 mi¥ 551 28°C, 120 pm
ol 7U7E BiEEA, 3 2] A7 Eoldle 5 1 dER
(KE-5L, =287l 5% (viv) AEFo = SFujekds HE
slod HiGkew 28°C, WHFET 300 rpm, S71F 0.5 wmlE 7
Y7h wiFIE A 124710l AR E F3e] BAs T

Teicoplanin 44+ 0] 7} &l Ho|Fe| Ee|

A. teichomyceticus®] teicoplanin A34+3-2 Fo]7) 913, Alohsy
oF wiAlol A 7Tt v kSl D2 EA HAH F2UE AN E
Fo) HEgl 2o FElHFE st TALE A Al T4
et g Y20}, o4 AFg &) we) 33 g4 AP
N 100 wE FHEAZE E S By A =Eeka 30°CAlA
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2717t vl wieksle] ME Bgo] o= E Sigth Al B4
o] 4= HEAE A 260 nm, 20 W AAE 207} 65
cm Agjoll AAE FFAA A UvE AT 90~99.99%
o] Abdgo] HEg 2AF AZEE 2SN UVE AR &
Aol H g g Fof| FA] GFV)E T2 AX Gl 2
HEof 2¢ DNA B-77F dofupA] B=F STHT). 28°C, 4
A7} vkl Fof HE FEUE T3 Adste kAL
gi-d SMIXE 9HE A7 8 mm, £°] 4 mme] agar piece
o) =gk Fof A%7F I5=E humid chamberollA] 28°C, 7
A3t vk e AAEEE AL HA ST 660 nmell 4] #
7} 2.0 o] H=10° CRUmDe] B2 AATR Staphyloco-
ccus aureuss A WFE T 4 0.5%7}F PFE nutient Wi
1% (w7t HE2 FE3 Fo bioassay dish (23 cmXx23 cm,
Nunc, UK)4l 150 miZ 231 23 b ¥elFE wludks agar
pieceS & YA HHO R 27 FI 37°CoA 197 w81
o} ARZo] 71 Z agar piece ] FEUE 5k Al
HieF wiA]e] ZEeshe] wiokgt Fof LM A A ThA]
teicoplanin A+H3S ThA] Feldled Aikde] 2 HolF:E 4

e

Hi2Fel 2A

AZTAZFOMWY B]%d 10 mE Whatman GF/C F-2)
#Hx2 2 gk F 105°C, 2417 ARG F FAE dol =
A}t T2 FE= dinitrosalicylic acid (DNS)YH (Miller,
195958 AMg-atgow, dRjoks R0} o] &HFH(EA-940
Jon Analyzer, Orion Research, USAYS ©]-83lo] S 5HTH14).
) F=E Ak B dRES EAH Qe
He el E S 9 Y2, 1-amino-2-naphthol-4-sulfonic acid®
A A A7 Fo] 660 nmoll A BFEE 245 FEE
TBATKL).

Teicoplanin 5= £

AZE WY teicoplanin 5 ZH-E agar well diffusion BHH
o5t MESHE AAHRE o8 H T AITCZ Smphylococ-
cus aureusZ AHFSIATE BFEASEL B Targocid (200 mg/ivial
teicoplanin 7AFA), Gruppo Lepetit S.PA. Ialy)E 80, 400,
2000, 10000 mgimi H o2 TEo] ARBSIHTE. XA|FS
Staphylococcus aureusE 660 nmel| A FEPA s} 20 o2 E10°
CFUmIe| H52 s, 33 05%7F 2 nutrient B4
A 1%EVYE AES ol bioassay dishol]l 150 miE B1 ¢
e A7 55 mmd] FE@oR FHE i ofivHolHE
TS FUBH agar welld A ZFFATE agar well ZzZhol] £F
| F ajgde) Y] ATNE 50 wd P 193 Hlg
T o AREY 2715 FAFY FFEY ] FAFHoRR
B T E ALEEnt.
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Fig. 2. Survival curve of Actinoplanes teichomyceticus under UV
irradiation (20 Wx2) at 260 nm. Nt; Number of survived cell afier UV
irradiation for t seconds.
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Fig. 3. Histogram of productivity variation of Aczinoplanes teichomyceticus mutants afler UV irradiation. A; 41 sec (90% lethality), B; 83 sec (99%
lethality), C; 124 sec (99.9% lethality), D; 166 sec (99.99% lethality) *abbreviation: A, average; N, number; S, standard deviation.
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Fig. 4. Histogram of teicoplanin productivity in natural variants and UV-induced mutants of Actinoplanes teichomyceticus.
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Fig. 5. Mycelia and sporangia of parent strain A and mutant strain B,
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Table 1. Comparison of charactenistics of parent and mutant strain in
submierged culture

Parent strain ~ Mutant T1014-1

Arnylase activity, unit/ml 22 1.9
Protease activity, unit/ml 215 237
Halotolerance 1o NaCl, % 1.2 12
Teicoplanin production, g/mi 35 367

Table 2. Comparison of MIC to the various antibiotics in parent and
mulant strain.

antvioses MLOEY e
Streptormnycin 1.28 0.28
Erythromycin 1.12 0.65
Rifampicin 1.33 1.19
Tetracycline 2.66 224
Teicoplanin 0.76 1.20
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Fig. 6. Time course for the mycelium growth and teicoplanin
production in batch culture of 5L-jar fermentor using a mutant of
Actinoplanes teichomyceticus. - @ -, DMW, -l -, teicoplanin;
-A -, glucose; - A -, NH;;- V -, pH; -'¥ -, phosphate.
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ABSTRACT : Screening and Characteristics of a Mutant of Actinoplanes teichomyceticus ATCC31121

Highly Producing Teicoplanin

Yong-Taik Rho* (Department of Genetic Engineering, Youngdong University, Chungbuk 370-

701, Korea)

Teicoplanin is a kind of glycopeptide antibiotics produced by Actinoplanes teichomyceticus, and used in the
clinical antibiotic such as vancomycin against methicillin-resistant Staphylococcus aureus (MRSA). Actino-
planes teichomyceticus ATCC 31121 was mutated with UV to obtain a superior mutant strain with increased
level of teicoplanin production. In this investigation, lethal curve was obtained and the optimal condition to
induce mutagenesis was determined to isolate the desirable mutant strain. It was also confirmed that teicoplanin
activities by agar diffusion method was compared with the parent strain, One mutant strain, T991014-1 with the
highest productivity, was finally selected, and was characterized through the various tests such as amylase activ-
ity, protease activity, halotolerance, antibiotic resistance, autotoxicity, and productivity. And fermentation char-

acteristics of the mutant strain were also studied.



