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Abstract:  The phenotype-genotype complexity of organism is controlled by multi-gene groups, structure-pattern
formation of cytogenesis and morphogenesis which is involved in cell signal transduction, gene regulation network and cell
lineages mapping. However, the mechanism of structurity, pattern formation from molecules, cells and organs have hot been
unknown. The pattern formation of complex biosystem is a nonlinear cell dynamic process of cell species evolution and
cell types development, including two aspects: 1) genes replace within genomic system structure of specie adaptation;2)
genomic structural self-organization of species evolution. System theory which was applicated in biosystem analytics of
genetic mechanism and the cencepts of systems ecology ( Van Dyne, 1966) , sysems physiology( Sagawa, 1973) , system
psychology ( Titchener, 1992) , system biomedicine ( Kamada, 1992) , systems biology( Zieglgansberger, Tolle, 1993) , system
bioengineering, and system genetics ( Zeng, 1994) were established. Genomic self-organization could construct systematic
evolution of species and cellular self-organization could shape morphogenesis of individual organisms. Due to pattern
(' system) genetics-based engineering, synthetic biology is exploring of biosystems pan-evolution, which involved in genetic
engineering of artificial organism, nano-biomachine and bionic intelligence.

Key words:  Synthetic biology Systems genetics Biotechnology Pan-evolution theory

: 2008-03-06
() (1963-), , 1997~2006 ( ) ( )
( SPARKS grant-holder) , ; E-mail:
benjzeng@SysBioEng.com



68 Biotechnology Bulletin 2008 5
80 90
il )
) 21 , 21
0 1)
[ , ] ,
(pattern)
(cell ,
mapping)
21 , 1 2)
) A)
) B)
(bionic) ,
: ; 3)
Ll (
) (
('genes group)
( Systematic Biology) (genes chain)
('genes family) ; 4)
( )
: ;' 5)
( Bertalanffy)
(Maelzer, 1965) (Van Dyne
GM.1966) ; 2) (Sagawa, 1973) ; 3) ; 6)

(‘Titchener, 1992) ; 4) ( )

(system biomedicine, Kamada, 1992);5)
(systems biology, Zieglgansberger, Tolle,

1993); 6) (
(Zeng, 1994)

Avigenics

bioreactor) %1, 1999

(genbrain biosystem network) ,

(oviduct



2008 5 () : —21

69
( ) (system genetics) ( ),
2
(pattern)
(cells map)
( ) ( ) :1)
) 2) ; 3)
- 3
2005  Cambien  Tiret
( )

(structure  pattern formation)

= o )

(in vivo)

(mRNA



70 Biotechnology Bulletin 2008 5
) (), ATP ( i 4) (morphogenesis modified)
) ( -
) ( ) ,
( )
(STFD)
(E=P*C)
, 2000 Kool
( :
) , ( ) 2005
) ('memory storage) , Collins Cellicon
( , 2007 Keasling
), 1980 Hobom
DNA
( ) ( DNA
) :
1 [7’8]1
(
DNA) ( ) :
, ( ) ( . ,
) : :
( ) ( ) ( )
[6] ;
3
21 ,
1) DNA
(biochemical modified) ,
;1 2) (expression modified) - (artificial
biosystem)
;3) (protein modified) ( )



2008

5

()
DNA
(

DNA

( ) ( )
, (
)
2007 Kitney
ol
( )

(system pharmacy)

1 Gordon 1J, Smith DA.Heredity, 1998, 8Q 1) : 62~69.

2 () . ,1995, 7 3).

3 Zeng BJ. Self-organization and specific expression of genome, First
International & Third National Conference on Transgenic Animals,
Beijing, 1996, 18~23.

4 () . , 1996, 3: 8~10.

5 () . , 1996, 3: 6~8.

6 Mekel-Bobrov N, Gilbert SL, Evans PD, Vallender EJ, Anderson
JR, Hudson RR, Tishkoff SA, Lahn BT. Science, 2005, 309 5741) :
1720~2.

7 Yiannis N, Kaznessis.BMC Systems Biology, 2007, 1: 47.

8 Church GM.Molecular Systems Biology, 200§ 1) : 32.

9 Kitney R1.Synthetic biology, engineering biologically-based devices
and systems, Imperial college London, 2007.



