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W R ARBAKERERGEYLINEEKHEHE K12 13kb 8 glyA 2 F 55 5 H 8
pBR329 . HE A BN M), W BE. #i5E 2.6kb Pstl-EcoRITE TIEE 1 B4 41 m R glyA X
H, $38 28y ARBEEASH, S EARNHET THULE S, FREHAELIZRETRR
BECSHMD EHAEMRLBYAHE, 2B RENI2EMH =L, THEH
JM109 (pSM13) . K12(pSM13).K12(pSMI4) # K12 (pSMI5)SHMT MiFkiz &5 3 5 2 B0 5
PEEER 15.7%. 15.4%. 11.8% Fil 9.48%,

XRiE HEMEFHEEEH, gyAEH

LGB R BAE (SHMT) f b 2 S Brem Mt &M 5, 10-F E s, 249
R —Af M ERRURE, BT - BRAGEFERMHERTELTEREY, Bt
SHMT A (glyA) KK k5] ATEH. 1981 4F, Stauffer % AT T A M 4T 8 glyA £,
HTE DNA KF LB T 2B H KIS,

MEEFRERGHANEAR A EALTREE A =58 BaAtRAEASHE,
HHIEALEEM A THRERERE AN ERM AL, LA A XM By
PR, 7 BE SR B4 o7 () B 4 5L T 7 DA R R A B9 S 7 T 44k, 48 e oK 2 SO R T b A 778
ik, 28MITATEERBESBARF R BE NN, BT UENREHIDER
BRI P2 RN RECEME BRI TS RAERY, TLERA ST A
SHMT L H B M P B S 2. R Hamilton™ K #E, DI MR EEEYR B8
e TR R 22 SRR S BT 400 g.

FABEEF AR B2 —ERSRE INBHEY MULATETRAY
REMEARARAMAEYEERE, ATAAAEXARBETHEEEXBEFE
SHMT #H, #BI R T ZEHES # IRE LY &K,
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Table | Bacterial strains and plasmids

B B BRL FIERERE kBHEE
Strain and plasnud Properties and genoiype Source and references
© FM Plasmid
pBR322 Ap, Tc, 4.363kb Lab coilecuon
pBR329 Ap, Tc, Cm, 4.15kb Lab collection
pUCI19 Ap, 2.686kb Lah collection
pSWY901 Ap, Km, a denviat of pACYC177, 4.149kb Lab collection
pSMI11 13kb DNA fragmnt with glyA gene Ths work
cloned in pBR32%, 17.1kb
pSMI2 2.6kb subcloned fragment with This work
glyA in pUCIS, 5.286kb
pSM13 2.6kb subcloned fragment in pBR329 This work
6.75kb
pSM14 2.6kb subcloned fragment in pBR322 This work
6.963kb
pSMILS 2.6kb subcloned fragment in pSWY901 This work
6.749kb
B Strain
E coli K12 Lab collection
E coli IM109 recA! supEddendAl hsdR17 gyrA96 Lab collection
reiAl thiA (lac-proAB)
E coli G5245 pheA905, thi, A givA, araD139, suA 4 TacUl69 Lai®ollcction
12 SRR

LB HEAT AWK, EANFERTH L FROEMENE R E T o ikig
F, ATHBREFERBM. SO pg/ m ERB (BB T ERFEMRD 200 pg/ ml),
10 pg / ml EMFIBELE, | g/ ml B4 F Bl HE I A ERERL. A FHEE S0~
100 pg / ml, WEE 20 ug / mi. FHEE 20 ug / ml.

1.3 DNA K

A FF B R SR BT B 5 UK [2); FRBL DNA R s 4R B, JE LA PEG UL TE £ B
RNA,

1.4 HEEDNA BUHMERAS

30 w3 4K DNA BT 300 WZB i+, HmMA 3 pl (30 8h0) #BR P9 HT88 EcoRI
K% 3h, SRR AAEMIER. FAFITEMEY, N TE £Pk KR 1ml.

B4 10 mmol / L Trs—HCI, pH.8.0, 1 mmol / L EDTA, 0.15mol/ L NaCl % ¥ B #
10%. 20%. 30% Fl 40% MR ok & oy MR, EBCHEPEHH 10%~40% WMk EHE
WA, ACHEEHE K 1ml B4 5 51 DNA F B TE M & L E, 20C
F B0 (Beckman B0 HL, SW28 #3L)22 h, #HE® 0.4ml FRIYCE, 3 DL KR & B
GHhDNA FBXNSEMER. SHEE TEENRENTERRIEERER.
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1.5 REERRE

KIBH B K12 B 60k DNA LIFR B¢ 9 Y188 EcoRI 58 2[R A&, ) FH BESE 1 HF 230 20
EcoRI B8 H Fr B89 10~20 kb F 40 4, LA T UG MRS, UG/ Nk v i
E.

XM pBR329 ¥E AMB e ERIK, A IM109 4E M FiREp SR, RIEA K
IR HE TC. O EARAEAT. XU THRETH, BREFER, T
B GS245, M Tc', glyA * H#E31LF.

1.6 EEHIE

% B3R [3).
1.7 Z£ERMAE

% M Hsiao'#I 5 ¥, i Beckman 6300 BEERXRO TN EEMNELERNE R, 1B
EEHEBHRENSZERBEO =L 2EBNEE R,

1.8 2EREABRKEERARIENAE

SDS-PAGEJ 2: 2 B 3C#k (5], BEMEHE 13%. Bk G AE B R 2 R2SO%RME 2 h, X
ARG R CS-9000 (H 4 =) F# U FEH & 560 nm #ITRRES 3, KO FEREED
4 Pharmacia 7= fti,

2 HRAiHib
21 KBHE osivA EENER

ERIBARIER RT3, LHRFA 870 M T . CwE AT, BB 15 M F
FERMEKSE, ARAMEREZHEHREFREERXNEA R (KT 9~10kb)., #

R FEEEFHREARKYL AR ERSHMTE XN

Table 2 The effect of recombinant plasmids in different
hosts on serine production and SHMT activity

R/ T Z£HR ZER
Strain/ plasmid ODsw Serine Serine SHMT
(nmol/ml) (nmol/mg) (u/mg)

(GS245/pSMI2 0.252 0 1] 0
IMI09/pSMI2 0.170 0 0 0
JMLE09/pSM13 0.560 22220 300.3 33.38
G5245/pSM13 0.310 11579 209.3 26.37
KI12/pSMi3 0.350 25867 266.9 30.29
Kl12/pSMI4 0.760 277.74 222.0 30.40
K12/pSMIS 0.780 7030 96.9 15.38
IM109/pSMI S 0.770 3737 30.6 -
GS245/pSM15 0.310 6.92 16.1 -
K12 0.770 0 0 0
JM109 0.465 0 0 096
(8245 0.350 0 0 0
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Fig.1 Construction of recombinant plasmids pSMI2

800 £ ML TF4F R 21 4, B A 40~ 50 MR T BRE AN RS TR, HAKBTHE
GS245. 2 21 HIR SRR A TS, RRE P =ZHBP T, glyA* AR T,

BRI T PR TR, B, ERAERE RIS HERAT. BN
DNA B 5] 8 3k 30 5 il SCE A FOR D 13kb 3EA B DNA e D1 Bl 55 © 1RGE 89 B 404
. BAVEX ™ Fhfr & 4 pSMIL

B RR T S, B glyA B Sali-Pvull (555 85 51) BE DR 2.6kb Jy BLFEA pUCI9
i Sal 1-Sma IS 2 [H., 4 GS24S, FEEE Ap. glyA * HIHERLT, b BORLAR
Z % pSM12 (& 1). F Pstl + EcoRI Y14 2.6kb 1 B 1 pSMI2 4] i 3 5 A pBR329.
pBR322 Al pSWY901 K # K2 {2 & 7. 45 Bl ) | 4 F 8L & B o 45 % pSMI3. pSMI14 fn
pSM15, 3 e T 4 i R A A LT R i LI 2,
22 HEAFRKOESEEZERE SHMT EHH LR

%2 EAEEHELEMA SHMT & H M iR, & F SHMT K P AR, HERAER
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2 E O R Y BB A R R e Tk
Fig.2 Agarose gel electrophoresis of recombinant Plasmids (in different host)
1. pSMI2ZDNA / EcoRI + Pstl; 2. pSMI3DNA / EcoRI + Pstl; 3. pSMI3DNA / EcoRI + Pstl;
4. SPPIDNA / EcoRI;, 5. pSMISDNA / EcoRI + Pstl; 6. pSMI4DNA / EcoRI + Pstl.

a b c d e f g h i M kD

B3 HEARRETYH SDS-PAGER ¥
Fig.3 SDS-PAGE of gene products expressed with recombinant strains
a. GS245(pSM11); b. GS245(pSM12); c. GS245(pSMI3); d. IMI09(pSMI13); e. K12(pSM13);
f. KI2(pSM14); g. Ki2(pSMI5); h G5245; i. JM109, M. Marker.
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BMAFE Sk 2EMERBAER. EREHMRE (G HAREE N AR &) o
MBI RAERREWE, EAFA pSMI2 ERRER pUCIS, ENEE, B s T =9
RRANE, AMEFHELEKEE, LPA=L 88, EAHRB pSMI3 1 pSM14 8 84k 512
pBR320 1 pBR322, # N B EX £, EXF B £ - L A MA SHMT IS HEHIE. pSMIS #
HIEE pSWYO01. ZFE B pBR322 B EcoRI-Pstl K B 54K M BT K PACYC177 B4
B, pACYC177 ¥ WL, B 8L SHMT 38 Jj A xffig L,
2.3 givA BEEMRIA

B GS245 (pSM13). IMI109 (pSM13). K12 (pSM13). K12 {pSM14) # K12 (pMS15)
FHHKERLE 3, SHEEREOEE, gyA BEREHPFYM S FE R 46 500, 53Kk (6]
MHRE — B, #BE S60nm 8 39 a~i R BRI (R ML REY, Lids EHE
SHMTE R EES 5 2R HEERAM 10.71%. 15.77%. 15.40%. 11.84% 1 9.48%, W&
F B GS245 fil IM109 §I MR H H f 0.292% H1 0.455%.
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CLONING AND EXPRESSION OF THE E. COLI SERINE
HYDROXYMETHYLTRANSFERASE GENE (glyA)

Shen Tianxiang Na Stumin Yu Guoce Xie Jiayi Jia Panxing

(Instimte of Microbivlogy, The Chinese Acudemy of Scienves, Beifing 100080)

Abstract The E coli K12 glyA gene(13kb), encoding senne hydroxymethyltransferase
(SHMT), has been cloned in the plasmid vector pBR329 using insertion inactivation
and complementation test. Subcloning of segments of the original insert (13kbj into
plasmids pBR322, pBR329 and pSMY90! established that a 2.6kb Pstl-EcoR fragment
carries the glyA gene. The 12 strains of transformenis containing recombined plasmid.
were obtained. SHMT and glyA gene product level in strains carrying glyA plasmids
were different. No SHMT activity was observed in host strains. The glyA gene
products for JML09(pSM13), KI2(pSMI13), KI12(pSMI4) and KiZ2(pSMIi3) account for
15.7%, 15.4%, 11.8%, and 9.48% of the total dissoluble cell protein, respectively.
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