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Fig. 1 Genealogy of mutant strains derived from Penicillium

brevicompactum F-663 .
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Fig.2  Survival fraction A  and variation fracion B of P.

brevicompactum after N* ion implantation .
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Table 1 ~ Genetic stability of M-163
Generations Yield of MPA/ pg/mL Comparison of yields/ %
F1 2547 100
F2 2514 98.7
F3 2588 101.6
F4 2616 102.7
F5 2595 101.9
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Fig.3 HPLC chromatogram. A Standard of MPA B Strain M-51 C  Strain M-163.
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Table 2 Effect of seed growth time on yield of MPA
Seed growth Biomass Yield of MPA Comparison of 80%
time/h ! VIN% / pg/mL yields/ %
16 19 1935 76.7
20 23 2303 91.3
24 28 2697 106.9
28 29 2523 100
32 29 2147 85.1
2.5.2
3 R
2.5% 1.5% 1 Fulton B Markhan A. Mycophenolate mofetil. A review of its
0.8% 2.0% pharmacodynamic and pharmacokinetic properties and clinical
research in renal transplantation. Drugs 1996 51 2 :278 — 298.
4
3 193 2 Takao K Takehiko I  Hiroshiro S. Method for production of
Table 3 Result of orthogonal design mycophenolic acid by fermentation. United States patent 4 452
No. Factors Yield of MPA 891. 5 Jun. 1984.
Starch Glucose Peptone  Yeast extract  / pg/mL . .
3 Barta Istv n Boros S ndor Ambrus G bor et al. Process for the
1 2% 0.5% 0.8% 1.5% 2492 preparation of mycophenolic acid and derivatives thereof. World
2 20 1.0% 1.0% 2.0% 2545 Intellectual Property Organization WO 01/21607. 29 March 2001 .
4 Sadhukhan AK Muvthy MVR  Kumav RA et al. Optimization of
3 2% 1.5% 1.2% 2.5% 2527 mycophenolic acid production in solid state fermentation using
4 2.5% 0.5% 1.0% 2.5% 2763 response surface methodology. J Ind Microbiol Biotechnol 1999
22 33-38.
5 2.5% 1.0% 1.2% 1.5% 2462 5
6 25% 1.5%  0.8% 2.0% 2819 2005 30 7 426 - 427.
6
7 3% 0.5% 1.2% 2.0% 2383 2003 23 4 57-61.
8 3%  1.0%  0.8% 2.5% 2532 7 =
2004 31 5 5-8.
9 3% 1.5% 1.0% 1.5% 2445 3
Kl 7564 7638 7843 7399 Aspergillus niger
2003 12 5 377-380.
K2 8044 7539 7753 7147 9
K3 7360 7791 7372 7822 2003 125 382 - 385.
10 . a
R 684 252 471 423 2001 31 3 251 -254.
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Studies on the breeding by ion implantation and cultivation of mycophenolic
acid producing strain

LIU Mei' * ZHANG Peng'* CUI Xiao-lan> REN Xiao> ZHANG Hua®
! College of Life Science and Technology — Beijing University of Chemical Technology —Beijing 100029 China
2 New Drug R&D Co. Lid of North China Pharmaceutical Group Co. Ltd  National Microbial Medicine Engineering & Research Center
Shijiazhuang 050015 China

Abstract Mycophenolic acid is produced by aerobic fermentation of several Penicillium species. It has a broad spectrum
of activity like antitumor activity antiviral anti-psoriatic immunosuppressive and anti-inflammatory activity. It also
exhibits antibacterial and antifungal activities. The immunosuppressive effect of MPA has been important in treatment of
organ rejection after organ transplant surgery.

There is a continuous need to find improved process for efficiently obtaining superior MPA producing mutants. In
recent years the ion implantation technique has been widely applied in many fields and has been drawn morn concern.
However there is no report in the field of mutational breeding of MPA producing strain.

Penicillium brevicompactum M-51was derived from MPA producing strain F-663 by varied mutational methods
including U. V. and microwave irradiation. In the process of increasing the production of MPA from P. brevicompactum
M-51 a mutant strain M-163 was obtained by means of N* ion implantation. An decline-increase-decline tendency of
strain survival rates was observed when the strain was implanted by N* ion with dose from 20 2.6 x 10" ions/cm’ to 180
x 2.6 x 10" ions/cm’ under implantation energy 15keV. It apparently appeared“ saddle shape”. And under the
implantation dose of 140 x 2.6 x 10" ions/cm”  the variation rate and the positive variation rate of the strain had reached
the highest values 88.9% and 63.4% respectively. The HPLC results showed that MPA vyield of P. brevicompactum
M-163 was improved by 30.1% and its productivity was rather stable through successive transfer of cultures. The effect
of seed growth time on yield of MPA was studied and the best seed age was 24h after incubation. In the mean time the
fermentative condition of M-163 was studied through orthogonal design. The major ingredients being investigated included
carbon and nitrogen sources. Finally the optimized fermentation medium was obtained. The yield of MPA reached
2819¢g/ml. in the optimized submerged fermentation progress.

In conclusion N* ion implantation had been proven to be effective for mutational breeding of P. brevicompactum
M-51. By means of N* ion implantation and optimizing the fermentative condition the yield of MPA was increased by
20.2 times than the wild-type stain F-663.
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