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Studies of Cyclosporin A Biosynthesis under the Conditions of Limited
Dissolved Oxygen or Carbon Source in Fed-batch Culture
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We investigated the effects of dissolved oxygen (D.O.) and fructose (C-source) on cell growth and biosynthesis of cyclosporin A
(CyA) produced as a secondary metabolite by a wild-type filamentous fungus, Tolypociadium inflatum. This was performed by
controlling the level of D.O. and the residual C-source, as required, through adjustment of medium flow rate, medium concentration
and agitation rate in fed-batch cultures. CyA production was turned out to be maximal, when D.O. level was controlled around
10% saturated D.O. and concentration of the C-source was maintained sufficiently low (below 2 g/l) not to cause carbon
catabolite repression. Under this culture condition, we obtained the highest values of CyA concentration (507.14 mg/L), Q, (2.11 mg
CyAlL/hn), Yys (049 g DCW/g fructose), Yus (2256 mg CyA/g fructose), and Yqx (48.31 mg CyA/g DCW), but relatively lower values
of cell concentration (11.98 g DCW/L) and cell productivity (0.043 g DCW/L/hr), in comparison with other parallel fed-batch
fermentation conditions. These results implied that, in the carbon-limited culture with 10% saturated D.O. level, the producer

microorganism utilized the C-source more efficiently for secondary metabolism.

Key Words : cyclosporin A, filamentous fungus, secondary metabolism, fed-batch culture
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Agapgto e FRdle Aot & o2, o|AujAitEe] A
A ghagdo] wiA o] dA FE ooz KAHWY, o
Al #E 549 ARHel JAHE  carbon  catabolite
repression &/do] TF Yeh2 k(7). W 58 HE
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Figure 1. (A) Profiles of agitation rate and (B) dissolved
oxygen (D.O.) concentration according to fermentation time
in various conditions of fed-batch cultures

(®: carbon-excess and 10% saturated D.O., ®: carbon-
excess and D.O.-limited, A: carbon-limited and 10% satur-
ated D.O., ¥: carbon-limited and D.O.-limited).
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Figure 2. Profiles of fructose concentration according to
fermentation time in various conditions of fed-batch cultures
(®: carbon-excess and 10% saturated D.O., »:
excess and D.O.~limited, A: carbon-limited and 10% satur-
ated D.O., ¥: carbon-limited and D.O.-limited).
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Figure 3. Profiles of cell concentration according to fermen-
tation time in various conditions of fed-batch cultures

(®: carbon-excess and 10% saturated D.O., m: carbon-
excess and D.O.-limited, A: carbon-limited and 10% satur-
ated D.0O., ¥. carbon-limited and D.O.-limited).
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Figure 4. Profiles of cyclosporin A concentration according to
fermentation time in various conditions of fed-batch cultures
(®: carbon-excess and 10% saturated D.O., ®:
excess and D.O.-limited, A: carbon-limited and 10% satur-
ated D.O., ¥: carbon-limited and D.O.-limited).
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Table 1. Comparison of fermentation parameters obtained from various conditions of fed-batch cultures.

Conditions Carbon-excess, Carbon-excess, Carbon-limited, Carbon-limited,
Parameters 10% sat. D.O. D.O.-limited 10% sat. D.O. D.O.-limited
Maximum cell concentration
1363 12.63 11.98 9.72
(g DCW/L)
Maximum CyA concentration
245.35 25861 507.14 324.28
(mg CyA/L)
Cell productivity
0.049 0.046 0.043 0.036
(g DCW/L/hr)
Volumetric CyA production rate, Q,
1.02 1.08 2.11 1.35
{mg CyA/L/hr)
Cell yield base(f on carbon source, 039 0.4 049 0.49
Yws (g DCW/g fructose)
Product yield based on carbon 869 1033 9956 1757
source, Y, (mg CyA/g fructose)
Specific CyA production, Y,
pectiic LV procuction, Xy 1810 25,05 4831 3457
(mg CyA/g DCW)
%= Ao et wild-type T. inflatum® AE A4 9 cyclosporin A (CyA)
ol e AFE goksly, S&E44 AF 2o ALY AS o Al e A%s 2ASAL oUd 21 {7144
AXZAZ Az JF & @49 E44(substrate uptake ek Azl N ¥ A A Favt gle Aoz #Aww 10%
rate) 2 3 MFd F et TR uEE =24 FAHY FEENLE FEE §AZE HAd, ®@2d BEA
onf 1 A3 CyA QA REMLE 10%E 248 739 catabolite repression ¥4o] s ¥& AEZ Fo &
Hle] @& Aoz w{AHSGc who] L2447} 10% T3 (249 A 27)2 F249 342 g/l ol3h, CyA 44 el
52 24893 A g2y R u$ 2e goz $4 Aoz gug Aoz Jeiyth w3 oY 432 dgs vy
g AF clxdiARe M 5839 ©4AY ofg o HEE ol gste] EM Ay wag A 10% TIEEA

catabolite repression #/Je] FTHE F UYL e FEF uwke} & FEY A9, CyA AAHEE(07.14 mg/l), Q, (2.11 mg
ok oleh 2 A2 iy AuEs U wdHsz godd CyA/L/hr), Yys (049 g DCW/g fructose), Yu. (2256 mg
Table 19 &) o] & 434 4 T Utk & g@ad A CyA/g fructose) ¥ Yy« (4831 mg CyA/g DCW)7} & 3
B} 10% EIEEAL FEY A, CyA AEEmg 7le i 209 frkulckd Hld) A e e Bl W

¢

CyA/L), Q(mg CyA/L/hr), Yus(g DCW/g DCW), Y,«(mg A AZEE (1198 g/L)st AEAAA (0043 g DCW/L/An<
CyA/g fructose), Ypx(mg CyA/g DCW)7} th& wjokzAe] o8y vud e e wyrl o|2RE L&AAETE g
Al mE s 22 g BY Y U A¥XEE(g &9 Alg 2ol o3 MEAG) o= AL AE we A
DCW/L)t AX HAA (g DCW/L/hr)e 238le v A oA ¥, A olatgAbt EdsiAN FFH & 98 @9
Uehd Ho| 47 428 ada Qo °] OJAFYALE EEHOZ ol 4HAUST S A 5 Uk

B71 ddAFE v E wjokde aFEzAYE djde] 7t}
2E TF REdASE, frbaugel g wialy FFEx #d A
Fr 2H 9 uwERe] BA 2dES B8 wjdr) LH«I %LL
A R B9 vRE dFAt dae vtz 2o g4, 2 A7y dRE #5ggAd £Y U dTAE
9 )

AAEEe] AlelstAel We Aoz Fas & 31—:@—% A A (MRRC-96A-16- 06-03-2)9] = gol olef Fasigon o
& Foh 2 A7dA nokst A¥ule doksA 4o ] Ao ZA= )
A, AETY CyA olxthatel @3 Aejet=e Wg wr} &

A FAe Add & 9l 2 3 2 4

240z 2AF W, AAHA CyA A
o
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