A FAdA=
torg % gene cloning-& §-AAE o] 4lq] ==

Kor. J. Appl. Microbiol. Bioeng.
Vol. 14, No. 3,209 212(1986)

YEp13 vectors I &t Bacillus amyloliquefaciens

amylase gene?| cloning

[I. Saccharomyces cerevisiae o4 2] IR

Cloning of Bacillus amyloliquefaciens amylase gene
using YEp13 as a vector

[I. Expression of cloned amylase gene in Saccharomyces cerevisiae

Goan Pil Kim* and Jung Hwn Seu

*Graduate School, Kyungpook National University
Department of Microbiology, Kyungpook National University, Taegu, Korea
(Received January 30, 1986)

a-Amylase gene of Bacillus amyloliquetaciens was cloned on plasmid YEpl3, S. cerevistue-E.coli shuttle vector.
Hybrid plasmid pTG17, carrying a -amylase gene of B.amiyloliquetaciens, was transformed to E.coli and the expression
of it in yeast was investigated. This plasmid was unstable in £. co/ and produced two minor plasmids, pTG17-1 and
PTG17-2, which resulted from the segregation of it. Transformant of S.cerevisiue MC16 with pTG17-1 plasmid was not
appeared on SD medium because of the Leu2 gene defection. S. cerevisiue could be transformed by the hybrid plasmid,
and a -amylase activity of the yeast transformant was detected by Somogyi-Nelson method and agar diffusion method.

2ol A zd 71EFH sl vec- asmid®] A A AL

& Adeigen =9
Hulol 3 7] ¥ DNA sequencing™?, -+

209

marker®. 3l cloned gene

plasmid”} yeast- bacteria

1o
=

A4 A5 el e B AR = e,
ol2} Z-& gene cloning7| €24 AEo Eel4d &
49 AF9l amylase®] WA FFl B.subtilis'y,
B. stearothermophilus'® % B.amyloliquefaciens'®”

9] g-amylase 3 2E vectorol] AolA & o

G4k, BEAPA W FAR G4 Tyl Ay A
T& s gl ZF B.amyloliquefaciens®) a-

amylase ¥-2t2k-& 54 778 0]z, Takkinen$-oll 2|3}
2 Q- zRy 2kAds wEgen]”  s-amylase
+A 27} cloningslo] E.colioll4] A urd sl 7

o] wug v et E.coliE AFE3}ed vector pl-

shuttle vector?l YEp, YRp, YIp**73 % o] clon-
ed gene¥ F mol FAHIHA 4 Aot mefA] =
Adol e alcohol WESZ HBolzls s A0
A+ 8. cerevisiae TF/W WS £ o2 YEpl3
plasmidg ©|-&-3lo] 35}l3 amylase?]l B. amyloli-
quefaciens'”’2] q-amylase gene® cloningAl# E.
coli C6000l1A a-amylase & A& o| #glx A
A kAol 4] 2F7z} 2] plasmid DNAS 22 3led band
2] EA 3l A gFE 4 2 4] physical map 24 & Al =
WM cloned plasmid& S.cerevisiae MC 16 ol

e]
HA A3 A amylase B 5 2alstgdch

pis

Key words:YEp 13 vector-B. amyloliquefaciens amylase gene cloning-hybrid DNA segregation-Expression

in 8. cerevisiae.



210

Table 1. List of Strains.

Strains Genotype

E. coli C600 F-, thi-1, thr-1, leu B 6,
lacY 1, tonA21, supE44.
S.cerevisiae MC 16 a, leu2”, lys~, his~, ade”

B. amyloliquefaciens wild type, amy."

ME Y

ZF%= Table 13 2}

LB =] "= Tryptone 10 g, Yeast extract 5 g,
Glucose 1g& FF5ol %o 22 1000mi7} 57
&l AREsigien, sgof wel o] wiAlell ampicillin
(50ug/ml) B2 tetracycline 20ug/ml)-& A 7}3le3
AL£3}99 ok, =3§ SD¥lA]+= Bacto-yeast nitrogen
base w/o amino acids 4g, glucose 12g, agar 12g -2
FHTol Ho 1,000ml A stgios YPDux Y
+ yeast-extract 10g, polypeptone 20g, glucose 20g
& FF4 1000mio] Fo} AHgich

DNAZS| 22| 3 XA

Vector plasmid¥ ampicillin (30 ug/ml) & /3
LBuixlol4) 12417} =kolekeb® Birnboim 58 ¥}
Wit oz Z£3 b electroelution¥}y o2 CCC
plasmid band3 <19l ov, B.amyloliquefaciens <
chromosomal DNA+E LBui =] Abel| 4] 124] 7} =] b))
& F Miuragol #lyos Felslgich

E. coli transformation =}

E.coliS LBR|oA 27 e S F)72] &
24171 ¥ Sadaiot Kadae] wba]vo 2 827304
Z et

pTG 17-2
pTG 17-1

Fig. 1. Electrophoresis diagram of recombinant
plasmid TG 17.
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Table 2. Characteristic of recombinant plasmid
pTG 17-1 and pTG 17-2.

Antibiotic resis- Replication

Plasmid tance marker Amylase host cell
pTG 17-1  Ap®, Tc® + E.coli
pTG 17-2 ApS, Tc® + S.cerevisiae

Ap®; Ampicillin resistance, Ap®
Tc®;Tetracycline sensitive.

; Ampicillin  sensitive.
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Fig. 2. Agarose gel electropherogram of plasmid
pTG 17-2 and digested plasmid pTG 17-2DNA

band.
\1) lane : ADNA (Hind I).(2)lane :pTG 17-2 (Pst1).
(3)lane ; pTG 17-2. (4)lane : pTG 17-2 (EcoRI). (5)

lane : ADNA (Hind M).
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Fig. 3. Growth of 8. cerevisiae transformant on
SD medium.

Well (A) : S.cerevisiae MC 16 (regipient cell)
(B) . S.cerevisiae TG 17-2-1
(C) . S.cerevisiae TG 17-2-2
(D) . S.cerevisiae TG 17-2-3

plasmid?l YEp 132] DNA size+ 10.7 kbolw, Pal-
2]3lw] B. amyloliquefaciens®] chromoso-
mal DNAE Sau 3 Al2 HE%32-L 52 & 4] am-
ylase gene size+ 2,3kbol= 2 o|E 5 DNA 9
hybridi= °F 13kb7} b zalv o371elA ol e
pTG 17-2 plasmid®] sizet A2 Holz 2F14kb
o]=f m of 7lollA Ap” site’} ol&t® Alejolmz p.
TG 17-291 insertion % amylase gene sizex 3kbo]
Aom Zxzlglon] o
analysis+ B 7}-5 38t o}
pTG17-2 plasmid 2| yeastolAM 2| HEF &t
S.cerevisiae MC 16-% host cell & sto pTG 17
-2 plasmid® A A3 stlew FAHAFA s}
9l-¢ Leu2 marker@ 4] 2létdct (Fig. 3).
M tHz 2E{2 amylase £l
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)
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Table 3. Amylase production of 8. cerevisiae

transformants.

Recipient S.cerevisiae MC 16 ~ {unit)

Transformant S.cerevisiae TG 17-2-1 20
S. cerevisiae TG 17-2-2 16
S. cerevisiae TG 17-2-3 18.4

1 unit ; Amount of enzyme whichreleased 1 pg/ml
of reducing sugar per hour.
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Fig. 4. Amylase detection with agar diffusion
method.

Well (A) . S.cerevisiae TG 17-2-1
(B,C) : S.cerevisiae MC-16
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