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Production of an Anticoagulant Hirudin by Fed-batch and Continuous Cell

Recycle Fermentations Using Recombinant Saccharomyces cerevisiae
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Fed-batch fermentations were carmed out in order 1o improve the efficiency of hirudin production by recombinant Saccharomyces
cerevisiae. A fed-batch fermentation done with the optimized semi-synthetic medium resulfed I a maxmum hirudin congentration
of 342mgf € by keeping a galactose concentrations between 10 and 30g/¢ which correspended to & 11.4-fold increase in hirudin
concentration comparsd with the simple baich fermentation dons with the same medum. Companson of the chromaiographic
pattemn of protens in the growth medium clearly showed that the use of the semi-synthetic mediim 18 more advantagaous for
separation of hirudin than the case of using ihe complex medium. Contnuous cell recycle fermentations using hollow  fiber
catridges were also undertaken to enhance the productivity of hirudin. The continuous cell recycle fermentation done at diution rate
of 0.1n" and an inlet galactose concentration of 100g/¢ vielded a maximum hrudin preductivity of 19.1mg hirudin/2 - h.
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ZE gas chromatograph{Philips, UK)% o]-&3ts S35k
Calumn®: ZHwp/I0PEG20ME AMSHRE 2% 180T
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Flame inonization detector® AMHE-3%om Fi4t 2.0kg/gm2,
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glel 15-30%9 acetonitrile gradent® EZHFLZH ABE
4 alsich
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0AATU/mEA LY FE HES 4§ Ad 50pld
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(Comning, USA)S welldl <t ¥z 7424 2000M2]
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Wg/t ol FFEE SHAZ A4 QAFA FA=HSch AT
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Figure 1. Profiles of batch fermentation of recombinant 5.

cerevisiae in the semi-synthetic medium at 30°C and pH 55
(@: Dry cell weight, Il Sugar, Vv: Ethanol, () Hirudin).

o 100 5
5ol W
3 [2n =
i [ N 43
P | B
ZafF 5 35
Swfdw =
< LEw 25
g0y &
=R T !
0L g 0

0 10 20 30 40 0 6 T 3 %
Time (i)

Figure 2. Fed-batch fermentation of recombinant 5. cerevisiae

al 30T and pH 55 Galactose was Lo fed to maintain between

10 and 30g/t (@: Dry cell weight, & Hirudin, ¥: Ethanol,

(O Galactose, A Glucose, [} Specific hirudin activity, &:

Hirudin).
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Figure 3 Trajectories of fed-batch fermentalion for recom-—
binanl S. cerevisige at 30T and pH 3.5. Glactose was int-
ermittently fed to keep ethanol concentration below 5g/f
(@ Dry cell weight, a: Hirudin, ¥: Ethanol, (- Galactose,
A: Glucose, T Specific hirudin activity),
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Figure 4. HPLC chromatogram of fermenation broth from the
complex medium{A) and the semi-synthetic medium(B).
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Figure 5. Continuous cell recycle fermentation of recombinant
S. cerevisiae at 30T and pH 55 Cell recycle was initiated
at 30 hours of lermentation by feeding 50g/f galactose
solution (@ Dry cell weight, &: Hirudin, ¥: Ethanol, O
Galactose, A Glucose, A: Hirudin).
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Figure 6. Confinuous cell recycle fenmentation of recombinant
S ceremsioe at 30T and pH 55 Cell recycle was initiated
at 30 hours of fermentation by feeding 100g/! galactose
solution (@ Dry cell weight, &: Hirudin, ¥: Ethanol, Cr
Galactose, A0 Glucose, & Hirudin).

Table 1. Comparison of final dry cell weight and hirudin
concentration in various fermentation modes.

Batch  Fed-batch® Cell recycle” CSTR®
Dry cell weight {5/4) | 131 948 141 23
Hirudin (mg/f) 01 M2 191 734

? Galactose was fed Lo maintain between 10 and 30g/L.

¥ Cell recycle was initiated by feeding 100g/f galactose
solution.

o 50z/¢ galactose was fed without cell recycle.
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