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SHERABERBNFENZERETIGERZE

BE® #xXé] W BHFF

(PEHERMEWFTH X 100080)

W W HBPCREAR, MRS T21 MEE4A DNA HME SR TR
A 58§ L4 850bp IERBK, HETHINE. HESEFBESENEEXRME LN
GHERBETBRFEEN, HLRHE, FATENERRERLT, EEASBABRE
HAERKW B FINE., FERA TN Southern 42, SRR EREEREHE B2
ZHEHEHEES DNA F,

x@if PCR, WM, BT

SREAMEBREHBEEY, ELREEFFFEREER, B2 RATEREZEH
EWRTe A LSRR FRATEEEY. ZRABHDTFHIENLHTER R
ERERHETEM, £EREIENRY, ZREEHTHBRNE SR/ h AR g
AHDEANHFEMLESD, CANFHEELTEZEKR. EAXRIEN, nBEL
MR TRESENBEIFZ—  FHTHBREREY Y. 2 CHIH 4 B it B8
bk T2l BEMER 'R L HERBENEER LB FIENE.

1 A Aok &
1.1 EEFRER

BB Aspergillus niger T21 HEFEZEEFTRBHEILWR = E. coli DH5
M E. coli SK383 Y ERMARAE. ¥ p DH33R 25 p DH33 (Dr. Cullen D B ¥ 74
R, AERS TR MR, HEWLE 1. &RE-SH MW T HELH Amp™, 7]
HEE. coli PHIFREE, AINSHE. coi IBRAHER (hph, B EBMEEHE
H) ZRABEREZILT Too FCal YIEBA—RESBEMNZRAGEHTFH, ¥
BEREFEMELRABPERE.

1.2 RebRWEELA DNA iR

BHYR (5) PIFPEFT, (B0 RNase f9 M B E B — 454,
1.3 ReHmaARE

Bk () EM I ERLRBEE S M RBEFINE S, hEERESH,
X 1Bt S s e BE R 5’ 3% 850bp MIIEAISEX HBr. PCR X R 4k 504,
dNTP % ¥ & 24 200umol/L, 3|41 100pmol, B4 DNA200ng, 94'C 5min ¥ f5 Bl Taq
DNA B&®8 2. 5u, 347 30 MEH, S MEHRE4 4 94 CAH#E 40s, S8 CIR K 50s, 72C

BEXxARBFESVEHRE,
EXF 19949 H 6 HEA,
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Amplified

PCR fragment
JT‘; DNA polymerase

Chal linker
Ligase

* Clal digestion

—
CB EC
Clal digestion

CIP dephosphorylation

EC E
Bl BaThEaMaNORE

Fig. 1 Construction of promoter function detective plasmid
X: Xbal, C; ClaT, E; EcoR1, B, BamH!

FEfR 1. 5min, PCR BZ ™4 FBR IS WEAE e el ik 58, DES1 KEM Hg KB,
1.4 PCR SR HENRFIIRE

o RE R BEREED PUCIO b, MM ATG F#3 BamH | ¥ 5 [ #Y 814bp K B fE
THERHT. (£ ABT DNA FH4T#{¥ Model 370A #4782, 34 )¥ 5| A Phamacia
44#] T7 Sequencing kit = BRI BEEN FEFIMNE.
1.5 PCR ¢ RERWBTFhEe¥ME
1.5.1 TG MARAIIHE oM PCR 48 A B TADNA BES BT, SBiReML
1 Clal L4, TP pDH33R W Cla 1 & L, ¥4iL E. coli SK383, B EHESL
AHALFHE R DNA, i EcoR 1 RH8Y). SR E, BEHAF A5 hoh FigR
EA BT W\ LAY FH &R DNA, B4t EMmER.
1.5.2 BHMBEVNERAEATNE. CEMERFILERIISHMERKESI N
100, 200, 500 fil 1 000pg/ml MIEKHE L, 30CHEF—M, WELEKENR.
1.5.3 BB % Gomi FM T . #1885 4 5 R AT T A9 88 Novo 234
# Dr. Kinghorn FF¥%, LR pDH33R ik F o $4b1E 7 8,
1.6 Southern EfF4:#f

HMEHERHMADNA 6pg 2B LR HRGTLBYG . # “Molecular Cloning” —H
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A 4T . A pDH33R B§Y1E K EcoR 1 -BamH | (I B B RE BB ,2P #7
icls B,

2 ZXFitw

2.1 SE{LESED S'RIFRBEE PCR 8K
BRIBC R ROEES 5B 5 IRIER B X A FHE A DNA @ 3. 3kb #9 Sal 1
Bt L, Southern M HHESL T X — & (ER), R4 BILIZE M DNA £ Sal | 2L WS
IR 2. 9~3. 6kb f BEFILI 2 EH A DNA HHRHTT PCR &1, KB/ TRIFHE
R, SRAEFA/DEBONN—K. EH2 R Sal 1 B GBS T e ik E, [§
3 MR KN PCR 938 14/ BamH [ f EcoR | WMHEEM K BX /ML ST M—
B (M8 Fowler M/FH|, R4 588, 244 it 38bp =AM H B . Bl LI W Mp kR
RS R PCR S M EHRTERRELHER 5 RERBE K, BR.

1 2 3

bp

3741

622

2 PCRYy MPHaydikE B 3 PCR ¥ 7=y | FI8E 2 #r
Fig. 2 Electrophoresis of PCR amplified Fig. 3 Restriction analysis of PCR
products amplified product
1. In buffer with 20mmol /L (Mg?*) 1. Marker (pBR322/Hind ¥ -Sal 1)
2. In buffer with 30mmol/L {Mg?*3 2. Digested by BamH 1 -EcoR 1

3. Marker (pBR322/pst | -Hind ¥ )

2.2 BaFHhEERIANGARNE @D

PCR #3 h Bz b E Cal 1 #3454 A\ pDH33R 4 Cla | i &, ¥4k E. coli SK383, &
R, FIb-FHR pGlaPl f) Cal 1 BgYI=4:~850bp K B, BRI WA BRMIEAN, F
EcoR I B4 ~470bp 5 B, RUIY I H BB A 385 hoh B EE M F M E—&
B (ERS).
2.3 PCRYMABATLRANBIFIEE
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A. niger T21 MIRIB R K T M EL
RERAZEHRES 100pg/ml B R EK
A L BRMEEK, RERTF 120pg/ml
HUReRER, ERELBOFEERE
FHRFPHMEEEREE N 200pg/ml,

FEBTR pGlaP1 v, hph X HEME
#5 ATG B Cla 1 151F5, ZECla 1 {if
SUERAMEAHPCR AR BRERAS
—ERENEHTFIME, FERISAENE
AR ERERNBRRE. TR 2ug
pGlaP1 Fi# DNA, 3 3.5X 10" 4 A. niger
T21 RERRATH K, #E 200pg/ml ¥
BROBATHET 30CHEHR 8d, HRE
kil 13 AR BE%E A 2pg pDH3I3R ik
DNA [ RIS AT I, (AR R4 iR
EBERREER.

ATIERELETFRLEER A niger B
EERENNS R TFmIER~L

B4 BUSNSKRtseFontiren T RNBEEIGEREHLENS AT
Fig. 4 The determination of resistance level of 200, 500 01 1 000ug/ml N2 X 4y 2 EX # i
* A. niger hygromycin resistant transfor- L, FETERZEEK T2 XX R, F
mant 0CHFR M, FRIAM 4. FEERHBE
1. T21 on Czapek medium with 200pg/ml Hyg. WEER] 200ug/mlf 1 500yg/ml 30CHEEFH
 Tumlornan oo Capk e it 00/l 7 g 440 T4 1 20005/l MR B
e e VR S AR TER, % 1 500ug/ml WIB R
Eﬁﬁﬂmtﬂﬁﬁiﬁ B bR

ITHERAORERBRENMBREAESLT, RREKXTREZEEKRRYA 1215,

2.4 RARHRENERATP, ARFAUZBCESHEEEDNA ¢

MNEMBB RN EEILTN A niger T21 BREFEM DNA, 45 HXbal,
Hind ¥ |, EcoR I E5% £M1)5 #47 Southern I 41 47, LA hph 5#EH b B A FH . t
Bl 5 S EREH, hph ZEREEABHBHEEMADNA, FHEANEIRELS N 2,
B hoh HFXETHE, EARUBREAKS, ORE—ERENLRABEHTH
FREEFRMEFRE, B L REMEPCR & 1A B i BHELRMER 5 % L 3 850bp
MERBERTFLREBEB I TR,

2.5 PCR S HENBzFIHEE N ERKFS

ERNBHFRMES T ME 6. £E-171bp f-109bp A HNEREEBEYEER
HFHLHFI CAAT M TATA HE, BELRABEE S CAAT EM TATA EE
HRATHIEENNAREE, AHE—2WR. XTEHBRALBEAE S HSERBE

4. Transformant on Czapek medium with 1000ug/ml Hyg-
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i 2 3 4 5 [ 7
P ms RREMERAERLTNY
Southern Ejl % 5} ¥

Fig. 5 Southern blot analysis of A.

—23 130

—9 418 resistant

niger hygromycin
transformant

1.T21/Xba | ,2. T21/Hind ¥ , 3. T21/EcoR 1

—6 557

’ BamHI
GGATCCGAAC

GTTGATGAAT
ATATGAGTTC
TCCGGACGGT
AGGATATATG
GGACCTGCGT
ACCACGCACG
GTGAGGCCAG
TCATCGCAAT
GGAGATTCGT
GTCTCTGCAG
ATGTGCTTCT
GTTGETCGGG
CTGAGCTTCA

TCCAACCGGG
ATCCTGCAGA
CAGGAACTTA
GGGATCATGA
TATAGTTTCC
ACCGGGGACG
CGATTGTCCA
TTCCCCCGGE
CGCCTAATGT
$ EcoR 1
GAATTCAAGC
TCCTTCAGCT
GTTCCGTGAG

TCCCCAGCAT

—2 322
=2 027

GGGAGTACAT
ACGACGCCAG
ATACCGCGGC
GCCTTATGAG
TAGTACTAGC
CGTTAGTTAT
GCGAATCCCC
CCTCTCCAAG
CCGGCCCGAC
CTCGTCCGTC
TAGATGCTAA
TCCCCTCGTG
GGGCTGAAGT

CATTACACCT

4 361

4. Transformant/Xba 1
5. Transformant/Hind ¥

TGAGTGGCCG

TCTCCTTACG

GTTCCACATC
ATGAATGATG
CATATTAATG
AGTACCATCG
GGGAATTGAA
GCACAGGGCC
ACCGCTATAG
CACAAGCTGA
GCGATATTGC
CATATGAAGG
GCTTCCTCCC

CAGCA{ATG. .

6. Transformant/EcoR 1
7.-Marker (A/Hind X )

CAGTGGAAGG
GATGATTTCC
TGATGCCATT
GACGTGTCTG
AAGCGCATAT
TTATACCAGC
AGAAATTGCA
ATTCTGCTGC
GCTGGTTCTC
AGAGCTTGAA

ATGGCAATAT

TTTGGCTATA

TTTTAGACGC

ceen)

M6 PCRAEMKBIFHIIIERBHFT

Fig. 6 Sequence of the 5'upstream region of the glucoamylase gene synthesized
by PCR from A. niger T21

AATCGCGGCA
GCAACGGGAC
GGCGGAGGGG
GCCTCGGAAA
ACCACGCGTG
CAATCAAGTC
ACCCAGGCCA
ACTGGTGGAT
CCACACCATC
GTGGCGAGAT
GTGTTGATGC
AATTGAAGTG
AACTGAGAGC

J#3, Fowler {3 T 1966bp K i /5 5 M Z 45 R, Nunberg il T 204bp ##I & 45
R©& KA 5 % L #F 204bp 755 Nunberg #5242 —H, {25 Fowler ML H
BXER. BENERNRAKCLNIERATTHRRERZRFNIEFE, TR
T I BER WRELR T REF A AL RARKITORE., il —5HBAR
SERLEEEE 5 i Cis JMIEFR, KITEMRZEESA DNA HE5 5 2kb KH9 5 %I
BR, AXSEAMFASHTLEBET —RIRE.
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Cloning and Function Determination of Promoter Region
of Glucoamylase Gene form Aspergillus niger T21

Tang Guomin Tang Wenjian Zhong Lichan Yang Kaiyu
(Instisute of Microbiology Arademia Sinica. Beijing 10008§0)

Abstract A 850bp fragment of the 5’ flanking region of the glucoamylase gene was
synthesized from A. niger T21 genome using PCR. The function detection vector was
constructed by fusing this fragment 10 E. coli hygromycinB phosphotransferase gene
(hph) and was used to transform A. niger. The high hygromycin resistance transfor-
mants thus obtained verified that the synthesized fragment functioned as a promoter in
filamentous fungi. Southern blot analysis showed the hph gene has been integrated into

genomic DNA of A. niger transiormant.

Key words PCR, glucoamylase, promoter
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