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Abstract: The strategiesfor mproving the expression efficiency of foreign genes in cyanobacterial
hosts are, 2 far, focusing on modifying donor DNA elanents Thiswork described herew as an at-
tenpt to physiologically change host systam s and see how they affected the expression efficiency
of foreign genes in cyanobacteria Our previouswork presented that filamentous cyanobacterium
A nabaena . PCC7120 cells induced by high temperature and red light can generate short fila-
ments (SHT and SRL, repectively) w ith photosynthetic activities that has the ability to nor-
mally differentiate into vegetable filanents W e transferred here a foreign gene (human tumor
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necrosis factor-o, hTN F-®) into these short filanents A shuttle expression vector pKT-TN F har-
boring human TN F-& genew as constructed and transconjugated into the cellsof S-HT, S-RL and
the nomal vegetative filanents (control) by triparental conjugal mating, respectively. The data
show ed that the transoonjugative efficiencies of pKT-TN Fs in the S'HT and S-RL w ere 500% -
600% of those in the control cells The Southern blotting confined TN F-x genew as replicated in
transconjugative cells of SSHT, SRT and control The W estern blotting suggested that pKT-
TN Fswere expressed in these cells The radioimmunoassay (RIA) show ed expression efficiency
of pKT-TNFsin the SSHT and S-RL cellsw ere about 400% - 500% of those in the control cells
Thismight provide a novel potential avenue to improve the expression efficiency of foreign genes
in filamentous cynobacteria In addition,w e also analyzed the effect of genetic code biasof human
TN F-ot gene on its expression in A nabaena . PCC712Q

Key words hTN F-acgene; Red light; High temperature; T ransconjugative efficiency; Expression
efficiency; A nabaena $. PCC7120

, 7120 (A nabaena . PCC7120)
, 24 ; E. coli HB101
(578) (9,10] : pKT210 pRL 528
; , ( ) RPa( )
Wolk CP ,PRL-TC

, ( TNF-« )

[10]

DNA (3477941 112 E. coli LB (Luria
(12] Bertani) 37
7120 BG-11( ) (3], Gallekan -
: pe : 120 r/min,
7120 (A nabaena gp. PCC7120) (28 + 2)
, , 80 ymol*m” *s * :
(131 7120 (Amp), 50 pg/mL ; (Sm), 25 pg/mL;
DNA , (Tc), 15 ug/mL; (Cm), 85 ug/mL;
: (Km), 25 pg/mL
7120 113 T4DNA
Boehringer Prom ega )
; Signa ;
(141 (45 ) (Prime-a-gene® L abelling system) Prom ega
7120 e , M illipore
12
, , 121 7120
[12, 15], 10 imol*m” **s *
, 24 h; 45
( 3 20 )
1 ,
11 122 DNA

111 DNA



7120 303

4
Sanbrook "%
123 Elhai
Wolk"™" ,  pRL 528
124 Engvall  Gen-
del"®
1 2 5 Southern Liu [
126 DSPAGE W estern
, 0.1molA
TrisHCI (pH8.0,0.20mmolA DTT),
( ). 4
, DS-PAGE ,
1min, PDS-PAGE (5% , 12%
), 90V 2.5h 4 (
20V ,30mA) 16 h,
, Liu 9
127 (RIA)
TN F-« TNF RIA kit
TNF | ,
( )
, Y ,
[19]
128 TNF-«
TN F-& 7120
2
21 pKT-TNF
1 pKT210
RSF1010 , E. coli
(201 pRL -TC
TN F- ONA on,
Amaratan hybrid PpsA
pKT210 PpRL-TC Pstl EooRI ,
RSF1010 Sn ( 8.4kb)
, TN F-&
@DNA (800 bp) T4DNA
: Cm (85 ug/mL)  Sm (25 pg/MmL )
LB : 9n Cm
, pKT-TNF

800 bp TN F-& DNA ( 2

1 pKT-TNF
Fig 1 The oconstruction of the shuttle expression
vector pKT-TN F

().56

M. ADNA digestedw ith EcoR |, 1 pRL -TC digestedw ith
EooRI; 2 pRL-TC digested with EmR| and Pstl
3 pKT-TN F digested with EcoR | and Pstl; 4 pKT-TNF
digested w ith EcoR |

2 pKT-TNF
Fig 2 Electrophoresisof the shuttle expression

vector pKT-TN F digested w ith various
restriction endonucleases

22 7120
(45 )

PCC7120 (

A nabaena 9.
SRL



304 21
SHT) , , ,
pKT-TNF, , 1 10 ,
Sn , , ( 1) , 7120
; (SRL, SHT)
C ), SRL  SHT, : 4 5
1 pKT-TNF 7120
Table 1 Effectsof red light and high temperature (45 ) on thg transconjugative efficiency of
pKT-TNF in A nabaena §. PCC7120
Ratio of T ransoonjugative efficiencies (x 10 °)
Cyanobacterium Bacterium Control SRL SHT
1 10 1 19+ Q 15(100%) 7 08+ Q 21(595%) 5 73+ Q 16(482%)
1 Q 69+ Q 12(100%) 2 12+ Q 19(307%) 2 06+ Q 15(299%)
10 1 Q 34+ Q 11(100%) Q 87+ Q 11(260%) Q 83+ Q 21(240%)

* Transoonjugative efficiency= The number of transoonjugants/the total cell nunber Control Nomal
vegetative cells S-RL. Short filaments induced by red light; S-HT. Short filanents induced by high
temperature
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Table 2 Effectsof red light and high tenperature
7120 TN F-« (45 ) on the expression efficiencies of TN F-«
gene in A nabaena 9. PCC7120
- L . Contentsof TN F-o
PKT-TNF 7120 Recipient cells (ug/mg luble total protein)
(Control, S-RL ~ S-HT) TN F-& W 0
25 Control 1 55+ Q 26(100%)
TN E- SRL 7 52+ Q 43(485%)
o SHT 6 29+ Q 36(406%)
_ ' _ * WT. Wild type of A. PCC7120; Control T ransgenic
TNF-o 7120 TNF-a A. PCC7120 in nomal vegetative cells SRL. Trans
, TN F- genic A. PCC7120 in SRL; SHT. Transgenic A.
o 7120 2 PCC7120 in SHT.
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