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gives high turnover rates

gives high regioand
stereospecificity

the substrate is soluble
in the Fermentation medium

T

Ideal substrate

////'

——

the substrate is able to
pass the cell membrane

the catalytic activity of micro--
organism is not inactivated by
the substrate or by the product.

Fig. 1. The ideal interactions between the substrate and the microorganism.

the substrate is dissolved
in a relatively non-toxic. water
miscible solvent (e.g. ethanol,
acetone, propylene glycol,
DMSO, ethylene glycol mono-
methylether) pnor to addition
an mulsiying agent
(e.g. Tween) is added.

N/

is insoluble in the
reaction medium

AN

biphasic or muitiphasic reaction medium

G

the crystalline substrate is
ground to micron size paricles
(pseudo-crystallo-femontation)

chemical or physical treatment of

the cells in order to make the substrate
accessible (gninding, drying, treatment
with acetone, lyophilization, autolysis,

lysozyme-treatment. addition of
\ detergents. osmotic shock. freeze-
/ thawing of the cells. sonication).

he reaction 1s ¢ y y
cannot pass the cell t f(' p camed (,u}ll by
membrane a punfied enzyme or wu' a

/ cell-free enzyme preparation

(e.g. n-alkanes. cyclohexane, chloninated
solvents, ethylacetate, butylacetate,

the substrate found
and deaft with in praxi

genetic strain improvement by
mutagenization (UV or chemical)

ethers) or sohd lipophilic adsorbents
(e.q. Ambertyle XAD4. XAD2). The 274
phase should not exent an inhibitory effect.

grow the cells in the

affects the viabllity and
reproduction of the cells

presence of low concentrations <—=
of the substrate or an analogue.

.:‘A>Change the strain

v b

the substrate 1s dispersed after
completion of growth at a defined rate
i small portiol,3 (semi-continuously)
or continuoush (at low rate) such that
the cells can convert the substrate
beiore it becomes toxic

Chemical modification of the
substrate hy addition, removal
or varlation of protecting groups
of by changing the oxidation
state of functional groups.

or by recombinant DNA technology)

N U

shows a slow tum-over rate and
or low regio-and stereospecificity

addaninducer ﬂ

{or an inhibitor)

of microorganism

change of the physiological state of the yeast by
change of aeration (aerob/anaerob), pH-shift,
addition of organic solvents, salks detergents, or
inoculum size (affecting the cell density).

Fig. 2. Advice how to deal with basic problems often encountered in bioconversion.
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o & 9 & ¥t A=A captopril®] ¥4

A 4] F7HAIQ) Aet &4do] $lE 3-chloro-

2-d-methyl propanoyl chlorides o8& @40
ols) wkE st &AJ9l 3-hydroxy-2-d-methyl pro-
panoic acid2 5] ghta= upde] sitElglom (2
@ 3)7 9 carbapenem % captopril Al T2
Al Bt #4487}z B-hydroxy carboxylic
acid-& carboxylic acid Z4-E] bioconversion 7|4l
o] wk=4= W8 Kanegafuchi Co.7} 7Rt&}he]
carbapenem2i!® 2 22 27ka]q) acetoxy azetidi-
none?] §tAol ARSI Qlom o]E ulelo 7 car-
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CH, CH, CH, COOH
Hocuzéucooﬂ —yclcnzéncocl ] ClCHzéHCON \
3-hydroxy-2-D-methyl propanoic acid

Hy COOH

-— HSCH2CHCOND Captopril

Fig. 3. Captopril synthesis from 3-hydroxy-2-d-me-
thyl propanoic acid.
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chain B(1-29)-A(1-21) insulin(SC1)& Achromoba-
cter Iyticus protease I(lysyl endopeptidase) H A2
ARERE 16 whEo 2 Q1A Fa dwde A&
Hel Al AofE s el

B-lactam7] #HAE A4 W F7HAIQL 6-APA,
7-ACA %] Az o)A penicillin acylase ®+ cepha-

losporin acylase & AMg-8to] =g zh A=

Lot
P

FAeo2 zels ™ 2V ampicillin, amoxicil-
lin, cephaloglycine, cephalothin, cefacetrile S
HAE o]&43led 6-APA, 7T-ACAZRE| bioconver-
sion Al7]= 7]go] sl ik FAHoRY o
T7F o) FA A Q)

Aminoglycoside A 42| §EA Fol= kanam-
ycin BE4¥] 3'-phosphorylated kanamycin B&
e A o 2 B-vkA 91X)9] OH & 44
%) 2kA] A tobramycin &2 wF=t FA o] o) A
b glet. o] ffellw steroid 3HgHES) v|AE
WERE 40 o]A4te] o) d4lE 2z gley F

vl xjoaAd gt H A corticoid S o TR HE]

S=$

Gly-—éS—é—Asn Gly \S-a—r—a-\——:S—Asn
Phe—2—9 [ys-Ala Phe—2 9= oo

Porcine insulin Single chain B(1-29)-

A(1-21) insulin

Transpeptidation (SCI)
Thr-OBu'
S

Gly-“:é-;‘———é— Asn

Phe—*———*—S > Lys-Thr-OBu!

Human insulin ester

Fig. 4. Conversion of porcine insulin or SCI into hu-
man insulin ester by transpeptidation
with trypsin.
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Fig. 5. Process diagram for steroid pharmaceuticals.

—CTP+AMP

) . choline kinase
Choline chioride+ATP ————

FE
HO
cholesterol
R
HO
plant sterol

l

[N

—>Phosphoryl choline

CTP+ phosphoryl choline ———CDP-choline -+ pyrophosphate

.d 1=

gz A Aitell 4] electro-negativity7} &
ez ez ch
Al Ao Ao ebre} d2A AgE Rlsle 7]

1

phosphoryl choline cytidyl transferase

Fig. 6. CDP-choline production by bioconversion.
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