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C O N C L U S I O N S

1. The phenylalanine dehydrogenase (phedh ) gene from  B a c illu s  len tus  w as 
successfully cloned  into an expression  vector, pRSFD uet-1 resu lting  in recom binant 
plasm id pP heD H  and expressed in E. c o li B L21(D E3). T he recom binant clones 
show ed d ifferen t levels o f  the specific  activ ity  in  the range o f  35.1 to  71.7 units/m g 
protein. T he h ighest specific activ ity  w as 7 1 .7-fo ld  h igher than  that o f  B. len tus .

2. Each o f  the  seven genes (a ro B  encod ing  3 -dehydroquinate  synthase, a ro L  encoding 
shikim ate k inase II, g lp F  encoding  g lycero l facilitator, g lp K  encoding glycerol kinase, 
pheA  encoding  chorism ate m u tase / p rephenate  dehydratase, tk tA  encoding 
transketolase and  yddG  encoding arom atic  am ino acid  exporter) w as cloned into 
pRSFD uet-1 vecto r leading to recom binan t p lasm ids pA roB , pA roL , pG lpF , pG lpFK , 
pPheA , pT ktA  and pY ddG . T hese p lasm ids w ere separately  propagated  in E. c o li 
B L 21(D E 3) to be used as source o f  the  gene p receded  by l i l a c  p rom oter for 
construction  o f  different gene com binations.

3. A fter cu ltu ring  each E. c o li BL21 (D E 3) harboring  pA roB , pA roL , pG lpF , pG lpFK , 
pPheA , pPheD H , pTktA  and pY ddG  in  LB m edium  supplem ented  w ith  1 m M  IPTG  
for 3 h, the  six  proteins (A roB , A roL , G lpK , PheA , PheD H  and T ktA ) w ere locally 
synthesized in cytoplasm  and their am oun ts w ere sufficien t to  be detected on 
C oom assie B rilliant B lue stained S D S -P A G E  gel. In contrast, the synthesized Y ddG  
and G lpF p ro te ins w ere em bedded in cell m em brane and their am ounts in m em brane 
fractions w ere insufficient to be d e tec ted  on gel stained w ith  C oom assie Blue.

4. The d ifferen t com binations o f  various genes together w ith  phedh  w ere  created  in  
a single pR SFD uet-1 vector resu lting  in n ine  recom binant p lasm ids pPY , pPY F, 
pPY FK , pPT Y , pPTFY , pPT FK Y , p P T F B Y , pPT FB L Y  and pPT FB L Y A . T hese 
p lasm ids w ere introduced to E. c o li  B L 21(D E 3) to com pare their L -Phe p roduction  to 
that o f  pPheD H  containing phedh  alone.
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5. The m ultip le  genes cloned in  a  sing le vec to r pR SFD uet-1 could  be sim ultaneously 
expressed in recom binant E. c o li w hen  m onito ring  by SD S-PA G E.

6 . The p roduction  m edium  contain ing  30 g /L  o f  glycerol and 50 g/L  o f  (N F D 2SO 4 

w as optim um  m edium  for E . c o li B L 21(D E 3) contain ing  pPheD H .

7. The d ifferen t concentrations o f  the  IPTG  inducer (0.25, 0.5 and 1.0 m M ) had no 
effect on  grow th, consum ption o f  glycerol and  p roduction  o f  L -Phe o f  all recom binant 
clones so long as the concentration  w as at least 0.25 m M .

8 . G lycerol w as confirm ed as the  best carbon  source for L -Phe production  by 
constructed  E. c o li B L21(D E 3) w h en  com pared  to glucose.

9. The m axim um  L-Phe p roduction  rates o f  the induced pPY , pPY E and pPY FK  
clones w ere 1.4-, 1.8- and 1.3-fold h igher th an  the  m axim um  production  rate o f  the 
pPheD H  clone. A n arom atic  am ino  ac id  ex porter can prom ote L -Phe p roduction  rate 
o f  E . c o li contain ing  phedh . A lso , g lycerol facilita tor show ed little  effect on  the 
p roduction  rate w hen its gene w as co-expressed  w ith  phedh  and yd d G . In contrast, the 
expression  tandem  o f  g lycerol fac ilita to r and  glycerol k inase could  not increase the 
p roduction  rate  o f  L-Phe from  E. c o li  contain ing  phedh  and yd d G  genes.

10. The six  different clones (pPT Y , pP T F Y , pPT FK Y , pPT FB Y , pPY FB L Y  and 
pPT FB L Y A ) had  the p roduction  ra tes o f  2 .21-3 .36  m g/L  h w ith  final values o f  L-Phe 
concentrations o f  340-429 m g/L  w h ich  w ere  1.4- to 2 .1-fold  h igher than rate o f  
pPheD H . T he pPT FB L Y  clone show ed  the h ighest in both  L-Phe p roduction  rate and 
final concentra tion  o f  L -Phe w ithou t induction  by IPTG.

11. For pP Y F  clone, the peak  L -Phe concentra tion  in the b ioreactor (545 m g/L) w as 
nearly  2 .0 -fo ld  the peak  value ob tained  in th e  shake flask  (280 m g/L ). Thus, L-Phe 
productiv ity  o f  the b ioreactor w as nearly  3 .8-fo ld  greater than  the shake flask 
productiv ity . A  better supply  o f  oxygen  in  the  b ioreactor explained  its h igher 
productiv ity  com pared to the shake flask.
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