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Fig. 1. Ciassification of downstream processing.

Table 1. Separation of Bacterial Cells and Fragments.

1st stage:

Centrifuge: AX 215
Solids content in feed: 7% by volume
Troughput: 3 m*h

Solids recover >99%

Duty: Removal of cell debris

2nd stage:

Centrifuge: AX 215
Solids content in feed: 5% by volume
Troughput: 1.5 m*h
Solids recovery >99%
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Table 2. Biomass Separation
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RELATIVE
MICROORGANISM THROUGHPUT TYPE OF
PRODUCT TYPE SIZE (microns) INCENTRIFUGE SEPARATOR
Bakers yeast Saccharomyces 7 —10 100 NOZZLE
Brewers yeast Saccharomyces 5—8 70 NOZZLE
Alcohol yeast Saccharomyces 5—8 60 SOLIDS EJECTING
SCP Candida 4 -7 50 NOZZLE,
DECANTER
Antibiotics Mould — 10 — 20 DECANTER
Antibiotics Actinomyces 10 — 20 7 SOLIDS EJECTING
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Column: Sephamatic Gel Filter GF 08-015.
80cm @ x 15cm L, V, 75 litres

Gel: DEAE-Sepharose Fast Flow

Flow rate: 10 litres. min™, 2 ml. cm™. min™, 8 V.. h!
Pressure: 75 kPa, 0.75 bar, 10.5 lbs. in™?
Buffers: Sodium acetate

Cycle time inc. regeneration: 60 min.
Capacity:

Total protein processed: 4.5 kg. h™!
Where of albumin: 2.3 kg. h!

Equivalent plasma volume: 75 litres. h™

Fig. 4. High performance industrial scale ion exchange
chromatography {work from Pharmacia Fine
Chemicals)
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Fig. 5. Preparation of antithrombin Wl from plasma

Table 3. Purification of Alpha inteferon from E.coli ex-
tracts on a monoclonal antibody column(24).

Total Purification

Step Protein (mg)  factor Recovery
Ammonium
. 37,100. 1.0 100%
sulphate fraction
Antibody column 30 1150 95
(Affi-Gel 10-LIS) ' I °
CM 52 20. 1,500. 81%
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Table 4. The Application of Ultrafiltration Method.
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Flow Channel Membrane Area Molecular Weight P, Pout
Application Width Length Per Cartridge Cut Off
mm m m? Kg/Cm?

Biopolymer Concentration 1.25 0.317 0.75 50,000 2.72 0.34
Cell Harvesting 1.1 0.635 1.50 100,000 1.70 0.34
Pyrogen Removal (Water) 0.5 1.092 5.0 10,000 1.70 1.36
Peptide Concentration 1.1 1.092 2.5 1,000 2.0 1.36
Plasma Processing 1.1 0.635 1.50 10,000 2.72 0.34

*Velocity proportional to P;; — Py

Average Transmembrane Pressure equal to Pin

o]+ tangential flow 8}2lol] 2l3] A= o=
ol #sle & wcgks]o] vk fE MEH 2 o
Z57} 9l e} Millipore 2] 74$  polysulfone,
cellulose acetates o2 T4 glo] i}
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Villa- Komaroff (1978) 5-©] proinsulin sequ-

ence & 23 o}u] A signal sequence & 373t

Pout

E. coli 9] penicillinase -§# =}oll fusion A]7] =
2 product?l insuling& A3 o7 periplas-
mic space @ secretionA]Z 4 AUtE By
7} 942 % Talmadge (1980) % bacterial &
penicillinase F# 2} ¥®£+= eucaryote & insulin
#+#A 229 signal sequence & fusionA] 71 F b
& % insulin©] periplasmic space &
port ¥ Z-g s Wt} (Table 5).

# ol Rothstein (1984) 2 yeast expres-
sion vectorol signal sequence% structural

trans-

Table 5. Amino sequence of hybrid signal sequences and summary of transport data.

Pen* MSIQHFRVALIPFFAAFCLPVFA [HPETLVK......
127/+4 MSIQHFRVALIPFFAAFCLPVFA HPET
125/-21 MSIQHFRVALIPFFAAFCLPVFA HP

AAGGGGGG QHLC... >90%
LQGGGGG

WMRFLPLLALLVLWEPKPAQA FVKQHLC... >%0%

112/-21 MSIQHFRVALIP LOQGGGGG ~ WMRFLPLLALLVLWEPKPAQA FVKQHLC... >90%
14/-21 MSIQ AAAG WMRFLPLLALLVLWEPKPAQA FVKQHLC... >90%
125/-7 MSIQHFRVALIPFFAAFCLPVFA HP LQR EPKPAQA FVKQHLC.. 50%
124/-7 MSIQHFRVALIPFFAAFCLPVFA H RCS EPKPAQA FVKQHLC.. 50%
112/-7 MSIQHFRVALIP LQR EPKPAQA FVKQHLC... <10%
19/-7  MSIQHFRVA RCS EPKPAQA FVKQHLC... <10%
14/+4  MSIQ AAGGGGGG QHLC... <10%

Preproinsulin

MALWMRFLPLLALLVLWEPKPAQA |FVKQHLC..,

Each sequence begins at the penicillinase Met and ends at amino acid 7 of proinsulin. Each line represents one continuous sequence
which has been grouped to emphasize similarities and differences as follows: first group, penicillinase signal sequence amino acids; second
group, matured penicillinase amino acids; third group, amino acids created by the inserted Pst linker (italics) or by poly (G,C) tailing (glycines);
fourth group, preproinsulin signal sequence amino acids; fifth group, matured proinsulin amino acids through amino acid 7. The arrows
above the prepenicillinase and prepronisulin sequences indicate sites of cleavage for maturation. The sequence for prepenicillinase is from
refs. 9 and 10; the sequence for preproinsulin is from refs. 7 and 22. A, Ala; R. Arg; C, Cys; Q, Gln; E, Gly; G, Gly; H, His; I, Ile; L,
Leuk; K, Lys; M, Met; F, Phe; P, Pro;, S, Ser; T, Thr; W, Trp; V, Val.

*Penicillinase
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translated sequence'
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protein
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inker | 'peptide

i - .
PGK promoter [ PGK protein JBam Stena Ia—mylnse signal peptide

pUCSY seq.

Fig. 6. Plasmids Constructed to Analyze a-Amylase Synthesis in Yeast.
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