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In generally microorganisms, L-cysteine is synthesized from sulfide and O-acetyl-L-serine (OAS) by O-acetylserine
sulfhydrylase (OASS). On the other hand, tryptophan synthase (TS) consist of o-subunit and B-subunit forming o2
complex. An o-subunit and B-subunit can exist as oo monomer and 2 homodimer in cell, respectively. It is known three-
dimensional structure of TSP is similar to that of OASS-A which is an isozyme of OASS, although nucleotide sequences
are identified only 20%. And TSP can recognize not only OAS but also L-serine as substrate and synthesize L-cysteine
from L-serine and sulfide. P2 complex has the activity of B-replacement and B-elimination reaction, and it catalyzes
B-elimination reaction more than the other one. However ozp2 complex catalyzes -replacement reaction more.

We attempt to synthesize L-cysteine from L-serine and sulfide by using the enzyme reaction of TS overexpression
organism. At first trpB and trpA gene were cloned into an expression vector pTrc99A and the constructed plasmid
designated pTTS. We identified that L-cysteine was synthesized from L-serine and sulfide by enzyme reaction of cell-
free extract of Escherichia coli JM109 carrying plasmid pTTS. And L-methionine was detected in this reaction mixture.
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E.coli CAG12202 (trpB::Tnl0Kan,thi-1,relAl) %, L-¥
2T A VERVERIGH I E.coli KY14182 /W72, &,
CAG12202 #HRIZIE N ERFIEFET & D i &, KY14182
IR T ERA S K D s kT h 5.
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2.3.1 trpA. trpBOYO—=27

trpA. trpBDO 2 a0 —=" 27 Z PCREICTHEIEL 7=,
PRl S T2 KIBRHBED trpA. trpB OIE R
A2 6, 2O+ )V ITX2VvEFRFTI4~v—, 5
-CGCCATGGAAGGAAAGGAACAATGAC-3' & 5'-
GGCTGCAGTTAACTGCGCGTCGCCGC-3' #d%&lI L
7z E.coli JM109 OY4@Rk DNA % §51 & LT PCR kI
T trpA. trpB # &% DNA Wik #3905 L 72, PCR D%&A:
13£.95C 60F (144 21).95C 607F,.56C 60F,
72C 1208 B0H4 o n), 72C 300 (144 20)
Tiio7z. ZO%. fF6h7zDNAWH (89 2.1kb) &7
T Z I R 4 —pTrc99A % Ncol & PstI THIRRIHIL L.
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CAG12202 % e PHGHIC R L, 2 DAEBEORET
pTTSIZ& B L-t ) 7+ 7 7 VERVEOHI & R L 72,

o MA NV TS 7 vy v g —EEHOWTL-MY
T L7 7 VAR ARG L7, pTTS %A L7z E.coli JM109
% 200mL O LB #5H T 18 BERIRG 38 L. M L 2 RIS
50mM ) v EREMEE (pH 7.0) 20mL WA, X 5ICL-%
)50 mM, 4 ¥ F—=1L10mM, €V FF+—L1) V0.1
mM 12785 & S ISR L 72181, 37°C. 24 WA b & 2
gL 7=, i s a~ t 257 4 — (TLC) #HWT
T, JERAIEE 995% =% 2 —)L :H20 =63:37 & L7=,
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i bic, pTTS ##A L L-Y 274 v ERM AR
E.coli KY14182 # 8 L. L-¥ 274 YERMEDMEIE %
ZOEBEOTETHM L 7=,

F72. pTTS #&E A L7z E.coli JM109 % 200mL @ LB
Fadhc 18 MeMIBE#E L. B L 2R % 50 mM V) v %
ik (pH7.0) 20mL TEE L., ATV F A4 F—12X Dl
Jlafisé % B e, 2 O f%am 0oy B & 0 AT A R 2 LT
B BhhH e A BB L 72, L-+ Y » 50 mM. Na:S 30 mM.
Y RFEHF—LY VEEOLl mM, X5IZL-V 2574 VD
INEN EABEMEXN TS SDS 21 g/Lickbk5
RN U 2208 & o, 37°C. 24 RIS 21T - 720 o)
Brid TLCIZ &k D FEha L 7z, EFAAELIENR & Rk T 5,
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3.1 wpBAD7O—Z27

E.coli JM109 ®#¥(afk DNA A & i, 08 L 7= trpBA (2.1
kb) A EFEBINZ & — pTre99A@.6 kb) @ Neol-PstI 4 b
I2ru—=Vv L BT S Z 3 F pTTS 67K 2157 (Fig 1),

3.2 SDS-PAGE &3 TSa. TSR DHFIRNDFESD

pTTS A A L 7= E.coli JM109 123\ T, pTTS D>
trpA & trpB ORBLOFEE 2 F X5 728, E.coli JM109/
pTTS OB EMUEIZK LT SDS-PAGE %175 7=,
29kDa D TSa DKE X —FH§ 558N FAH 30 kDa i
WElZ, 45kDa D TSR DR E X & —HT 3/ F A
45 kDa ({HEIZB® 5, TS a. TSP MiE(s 1O &
DELMERTE - (Fig. 2).

3.3 TS OEMMESE

A TS WEM AR L TV B 2 iERT 272012,
pTTS ZEA L7z TS KKK E.coli CAG12202 (CAG12202
S pTTS) #L-MDVT 7 7V EEEEOVD BN
WCHML, ZOEBFEOAFIZED L-MY) 77 7 VER
PEDOMMABISR L 72, M@V ETEOL-b) T b7 7 v

Ncol
/

pTTS trpB
Amp” 6.7 xb trpA
\ Pstl

Fig.1 Physical map of constructed plasmid pTTS carring trpB
and trpA gene.
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FORPE M X R, E.coli CAG12202 / pTTS I34H L 7=,

EH1T, KIEHERRIBIZEB L-F) 77 7 VY OARK
WV MET L7z, ZORE . NERZENEODOL-M) 7
P77 vOEKN TLCIZK DERTE (Fig. 3). it
A TS AWML T B Z R E s,
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pTTS DI — F425 TS HEMAMFFL T 5 Z & %iiff
LD T, HNTINEHOTL-Y 274 YO/ ER
BTz pTTS ZMA L L-¥ 2T 4 VEREEAGE E. coli
KY14182 (KY14182 / pTTS) %. L-+t Y ¥, Na2S, ¥
U RFY—LY) Vg IPTG 2Lz L-Y 274 V&5
F VRIS L 72, 7 OSSR . E.coli KY14182
S pTTSIERL, L-k) Y ENa2ShHL-V A7V
NAREIN TN Z ARSIz, £/2, ZOTR=—-DK
FXEL-VATA YV EGAFRD IR L 2EE
WERT S a0 — LEFE»ZR EOKRE X TH 72,
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AN 2550, 1HEIRL-Y 274 VHABLIZKDES
(L-YZ2F V) EBDUBEEC 728, »5H
U fiai % B2 USRS ia 05 iiEd % 2 & Cféifflc L-
VAFVOENNHRETH B EEA 1L TH S, 2RHIE
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TSI L ONEME T T2 RS D, £ A bl
T5720Ths, €I CHFERIMAEE W, BEEA5 L
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Na2S 13ERE CIIRFEREE A I 4 5. BatofSR . B
RN AT 223 T2 5 FRIEB & Z 30mM TH %
ZEnbhrot, £ZC, L-tY Y 50mM. Na:S 30mM.,
Y FEy—)L) Vg 0.1mM, SDS 1 g/L &R
EHWBHEAORESEIE L. L-Y 274 Y AIRIE %3
fiL 720 KIS D TLC 8 Tk, IWEMEWE DD 1L —
VATA VEREMRTE 2, &2 A2, ML LM
Bvxh, itk o~ 2574 — (HPLC) 12Xk 5%y
Mo . L-AF A=V ON@EIZE =B/ onhz, HE
TLCIZKDMEI L& Z A, L-v 2T A4 Vv L-AFF =
YO OEIZAEY MAEETE (Fig. 4). L-Y A7 v &
L-AFA =V ERRIBRICBEWTEHERL T35 Z & 25
SN o7,
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Fig.2 SDS-PAGE analysis of the cell-free extracts of each
strain.
Lane1, Protein size marker ; lane2,cell extract of E.coli
JM109;lane3, cell extract of E.coli CAG12202/pTTS.
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Fig.3 Thin-layer chromatogram of L-tryptophan synthesis
reaction products using TS.

. . <— L-Methionine
- . . L-Cysteine
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Fig.4 Thin-layer chromatogram of L-tryptophan synthesis reac-
tion products using TS.
Lane1, L-serine ; lane2,L-cysteine ; lane3, L-methionine ;
lane4, reaction product by enzyme reaction of cell-free ex-
tract of E.coli JM109/pTTS.
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Fig.5. Biosynthesis pathway of L-methionine
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B0, FOERBENE LT L-AFF=vakiiL-2Z
& 3D TELREE N,

F7/2, AT 4 FELTMNA S NaS IEALELPE T,
A HLC HeS I D XPicigt ST L £ 5, Bl A XKL
D pH % 84 2 L 2 ZOMEHAMSBLL . 250D D
O NaS B HeS IR D& Icitichs, 72, HEdh
13 37°C & IR EEIRRE T & % O T Z OIS 4 Bk
T5, Lo TRIBFENTIZ AL T 4 RESHERE &
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It 2 W3 5 O EE LU,

L-XF4 =V 3MEM T Fig. 5ISRTRRIC I D4
BRENTNWS, FRIOWZETIE, L-) YiZxd 5 L-
AFF =V OWEIFFK 20 ~30% ThH -7z, RIZL-AF
X = Y NORHHRREE 2 W L 22 F A TL-v 2574 YO/
BIB&ETTD &0 40 ~50% L EO@EINETL-v 274
VERLBZILENTEDIEMEEINS, L-2FF=Vidd
SIESLFRREN GHENBEAFA =V T X IEKNED
DHERETHEEIN TR A, Ziliz L- 2 F4 =G0
TR RBF A 7 1 & Z I3RS ST gy, 4l
L-Y 274 V7T T L-AF A=Y OEIRETERT S
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ZMERIERE L L- X F A = v O 7 s BERA R E 17
NS EDE L THRMICRETT 2iELr 55 &5 Z 5.
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