Effect of culture pH and media composition on the ratio of

teicoplanin A and A: biosynthesis
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Abstract
Teicoplanin is a glycopeptide antibiotic produced by Actinoplanes
teichomyceticus nov. sp. ATCC 31121. It is active against Gram-positive
bacteria and it is under evaluation for use in man. Teicoplanin mixture in
fermentation broth contains major amounts of teicoplanin A; and A» and a
minor amount teicoplanin of As;. Commercial teicoplanin product is composed of
five major components of very similar polarity, designated T-A>-1, 2, 3, 4 and
5, and the more polor component, designated T-As;. The culture conditions were
studied in order that hydrophilic teicoplanin Az components are more produced
but hydrophobic teicoplanin A; with lower bioactivity are less produced in
submerged culture. Effects of culture pH and nutrients on the biosynthes ratio
of teicoplanin A} and A: were confirmed in flask culture using MOPS buffer
system through TLC, biocautography and bioassay. It was elucidated that
optimal pH is 7.4 for teicoplanin A» biosynthesis but is 5.2 for teicoplanin A,
biosynthesis, and that trace elements stimulate A> production but malt extract
stimulate A)production.
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Teicoplanine 3|7 ®A#2 Actinoplanes teichomyceticusoll 23] A &A= =
FAAMZAM, FEHOSZE vancomycin ristocetinZl  glycopeptide®  methiciliin
resistant staphylococcus aureus(MRSA) 722 34 WA HAddo dis) &g
Ztn Qo JgHez de AFREz e dAAleltt  Teicoplanin complex®
Ay A Az 3712 279 EFEE WHen, 71 FF FTHE A
teicoplanin As°]t}k. B AFo| A= Actinoplanes teichomyceticusE UVZ &
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ZF ) A = beef extract 3g, tryptone 5g, dextrose lg, starch 24g, yeast extract
S ZF4 1Lol 3o pHE 682 R AE v E A&

A Abu) X = glucose 30g, yeast extract 5g, asparagine 1.5g, MgSO, - 7TH-O 0.5g,
NaCl 0.1g, CaCl: - 2H-0 0.1g, MOPS(3-morpholino-propanesulfonic acid) 15g& %
F4 1Ll = 53 wiAE A&t s Y pHE S5N-NaOHZ pH 5.0%E
02 FFA2o2 pH 76742 RAsUG. a2lx vix42 H7HEEE A4zl 1L
o cotton seed meal 5g, trace elements solution(boric acid 0.5g, CuSO; -  5H>O
0.04g, KI 0.1g, FeCly 6H-O 0.2g. MnSO; H:0 04g, FeSO;  7TH:O 0.4g,
ammonium molybdate 0.2g in IN-HCI 1L, 1ImL), malt extract 20g2 z+zt 37}k
%, pH 742 B A3lo] dFstAoh

3. g =
Zdd]ke  250ml  Erlenmeyer flaskol]l FFuiAE 50ml¥ EF3t 28T,
145rpmoll A 3Y 7+ vl <¥kdt & teicoplanin A TS 91§ Aihu]=| 7 25miY] S0l

£ 250ml Erlenmeyer flaskell Fdg 10%(v/v)7} S HEFsAch & HH%k% 28
T, 180rpmell A 74 7t v &3} ch
4. A B FH :
Whatman GF/C filter(¢47mm)ell 8] %< 5mlE 7oAzl F, 105T, 2417
QF dry ovenoll Al AZFAIA AZTFAFDMW, g/L)E A9 =39 o
gl ko] uiFd 10mle #3F 5, 3000rpmolA 1027 YA R ste] T AR
(PMV, %)& ZA3stAct
5. Teicoplanin & =3
jFA W teicoplanin =+ AETA AAYUL A=l agar diffusion %
¥ = agar well S AMREY L, AAT LR E Staphylococcus aureuss AH&-35}
Ad. A% FH4E A% EEA
3125, 625, 1250, 2500mg/L &M o2 ghEo] Al&35tSTh
6. Teicoplanin A3 A2l TLC 2| % Bioautography
vj okl 50402 TLC plate (silica gel 60F24 Merck)oll 7 Z3lo], A7) & ufjol] 2] s)
AMNAIZ F AAlFo] EFE JS3H3uA S TLC plate 2o €] bioautography
5 AAlslo] wjdd F teicoplanin A1 Asx9] AFA v]E v]m3Qch ojuf AL
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n-propanoliethyl acetate:NH,OH = 2:1:2& g+5o] Al g3slion], TLC AW &7)=
M7 Bul = 247 AR F83] E3AIU T ALE-8F9

A3 g uz

MOPS buffer system< ©]£&3}o] flaskell A sl pHell @& teicoplanin 4§ 4k
A un A¥E AAskch 27] pH 7 ot A= pHZF Y&+ &4 84%F2 A
3l WA AL F7tEE AL AU cHTable 1). 22Ivk pH 7.0 o4 7.6
olgloll A= 2| A3 teicoplanin BEAH EF F7Iste Z &S 2ATh Fig. lel
4] TLC % bioautography Z 3}, teicoplanin A3} As2] H] &2 w2 vl pHel
A A9l Bl &o] & WrH pH 7.0 ool e A»ol A¥A vl 2 AL & F
A AT

u 2] & FH7bel 2|3 teicoplanin A4t A el cotton seed meal H7FF
= dwz A AR =UAT teicoplanin AT S 7atA dAA = A
vtelfitt. Malt extract B7FFE #lgd pH7F 94 FAEANSH A9l AdAol
15] A3, trace elements H7FFE w4 AHAL AT 713 =& teicoplanin
42 YelWlod, Aol did A.9 HlE% 714 =3kth(Table 2, Fig. 2).
A& oA teicoplanin ETE Aol P4k I teicoplanin Al A22] BEA 4|
AL U= AL HH°1"°—‘.’ pH, A4 9 EF4A A3} trace elementsgts ZAL 3
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Fig. 1. Thin layer chromatography of teicoplanin culture broth in the additilon of
various nutrients media composition followed by bicautography

Table 1. Growth and teicoplanin production in the

various media

Initial pll Final pll PMV(?) DNMWI(g/L) Teicoplanin(mg/1.)

5.0 6.10 4 4.00 129.7

5.2 561 5 Al 3795

5.4 819 5] 4.81 3185

5.6 549 6 827 245.7

5.8 6 542 2165

6.0 6 5.56 21541

6.2 7 873 215.1

6.4 8 5.20 1936

k2. 6.6 8 5.06 183.0

; S 6.8 9 554 155.7

Fig. 2. Thin layer chromatography of 70 10 5.76 745

teicoplanin culture broth in 72 735 10 642 182.7

the various pH followed by 74 760 1 il 2022
76 766 10 6.28

bioautography.

Table 2. Growth and teicoplanin production in the various
initial pH of the production media.

Final PNV DMW Teicoplanin
pH (%) (g/L)  (mg/L)

7.02 12 6.88 157.6

Media

production medium
+cotton seed meal
production mecium

6.58 10 511 11141
+trace elements

production medium

5.07 13 8.15 638.1
+malt_extract
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