Bk W Yt 38(1):26~ 31,1998

Acte Microbiologica Sinica

B iy BB E R RSB ST R
I. A niger T21 #3.795gla4 BB 5" BEXINHERE A 77

FEE amE FE® #HAF

(PEREREEYHAR JLT 100080)

W E AR ER A niger T2 FUSHRBRE A niger 3.795 M glad 5 LM FFI 4
FHEH, BEE LS HERNE I MRUMBRELR. AEREXRPEERETRIIE T2
glaA REEZ KPR ENER, IR T T21 #M3.795 glaA BEEZWEXR A nidulans 1pC
B\ FHRETHE E coli hph E£EFRFHRMA (pXH2 R pGHI ). A pXH2 # pGHI 4 3)%%
& A niger T21, BT K HmB K BE R Southern H3245047 Bom, EHAT XH2
C M GHIC o, pXH2 ¥ pGHI BN H C E N BB BE AR AKXDNANHEBMLE E,
XH2 C# HmB HiiEK T (3 000 pg / mi) 39 GHIC(1 500 pg / mi) B4 2 {5, X5 EH, HES
BHAERFHEEM T21 glad BHEERRE XA DK T 3.795 #£# 1 .

Xeia BhME. BREAMEH BRRERNEKE

STEE Q933

Ml (Aspergillus niger) T21 BEHEEREBHELBEE=Htk -2 LG EEK
A. niger 3795 8 E 10 5L L, BUSCH ME T21 BEA AL mRNA I Z &4 3.795 1)
43~ 4415, HitBHiX —E 5 SR E R (g R BERFAR R, #idxmE sk
glaA FHEFFHITE R B, 76 — 340~ — 1505 MEEAE 9 MR REARD. ATH—F
EFERXEPRN LR SHFAERZ B ERERR, WMFEEWNEHET THRAS .

EHRAERAZ BRGNP, BEEREFITINFASREEE (KB
o widd” JacZ" hph"5)EA WEREEE, FAS AN LREAR, B3 o HRER
BB EPHRIKFMAEERUERZFANIE. £XUE coi B X BHEK
# & (Hygromycin B phosphotransferase) 5 (hph) X 5B H, L 4 niger T21 AT FE,
HERAMBEBNNE B THHERBE hph ZBEREZKTH X, 7L L H AR F
FIEAmEERBRPEN,

1 MRfay &%
1.1 K IERE RN EFHNS
111 BB A niger T21 AT EREEREYHAMEEMARTHALERBETATHOR

*EFARBEES AR SEEH AR EH.
f i H . 19960803
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BB BB, 3.795 A HIBE L REH. KB DHS M SK383 MR L F ki,
1.2 355p A 4 (XA B 75 4 (0.3%NaNO,. 0.1%K,HPO,, 0.05%KCl, 0.05%MgS0, *
TH,0. 0.001%FeSO, - THO, 3% HE¥E, 1.5% HUAEH . HAR pH) AT 4. niger BB R {REM
BRI, A niger BEEFREN. 0.5%KH,PO,, 2% F M. 6% ATELE IR, 1% H T 008,
B R pH. '
1.1.3  FURL: pUXE 5 pUGP! 735K E IR A niger T21 A1 3.795 glaABH 5
WEXRFBES pUCI9 MEHARR., pDH33 4 Dr. Cullen E ¥,
L14 R AR EAE IR N —T = &, [0-"PIdCTP & Dupont 2 @] /= &,
Hygromycin B Hl4 i % £ B¥ 82 A5 B (CIP) 2 Boehringer 2 7 7=/ R &I tE N VI8 EH K
BBt B 85 B A i A B 2 B R Promega 25 517 fh. T4 DNA ZEHM 5K H AW 50
A= dh, T7 DNA A8 ¥ F Kit & Pharmacia 72 7 7§, Taq DNA B4 8 %+ B 285
1B A0 3T R = i, Y120 % Kit 81 T4 DNA B4 8 X Cla T Linker % Promega 2 8] /= &,
Novozyme 234 Jy Biospacific 2 7 = &, Cellulase R-103s Yakuit Pharmaceutical Industry
yarirl TR
1.2 A niger B9 DNA H4{t

%% Gomi'®' 1 Unkles"™ %5 9 J7 ¥ 1 & B4 FR K. BR 0.2 mil JF4E B K (0.5~ 5.0 x 10°/
ml), B1A 1~2 ug DNA(<20uD), $#4bJ5 5 3ml 55C HRIRAT ERIEFEE (0.3% NaNO,, 0.1%K,
HPO,, 0.05%KC1, 0.05%MgSO, + TH,0, 1% % 5%, 0.8 mol / L B8, 0.7% HH5, 200 pg / ml
HmB) {850, & T #EE Fe 2P 0 (B 1% BB, R LEIE# ) b, 30CH5E 10~124,
1.3 A niger B4k DNA 12HY

& WR B 0 VI AT
1.4 Southern %% 3 #f

SHIUE (1018 H .
15 PCRE M A niger T21 #3.795 giaaA BB 5 BEEKE E#ERX

B A niger T21 53.795 glaa R 5 WER FEH, M4 800 F 39,

Primer I: (— 848)5' GAGCGAGTTCCAGCCACACGTA 3’ (- 827)

Primer 2: ( — 25) 3 AGGGGTCGTAGTAATGTGGA 5 (- 6)
PCR K57 (50 pl): 10 X Buffer 5 pl, 25 mmol / L MgCl, 5ul, 4 niger T21 3 3.795 Hefa,
{k DNA2 pl (200 — 250ng), Primer 1(5 pmol / L) 5 pl, Primer 2(5 pmol / L) 5 pl,
dNTPs(2mmol / L / each) 5 ul, £BFK 23ul. 94T, S min HiZAH /S, 10 2u Tag DNA B
8. BERHAT 30 MERMY MR B, 94T 40s; 38 :k, 58T 50s; A, 72T 60s,
BSHINEE R 72C 10 min.
1.6 DNA FR o4

K HSanger DR E A E#. LABUE R DNA N #IF 4R,

2 %
21 A niger T21 713,795 glaA B 5 WIEX 5| SHRA hph EEEZ B E&RHR
B LR NWET A niger T21 F13.795 gladR®H 5 WK (1.5kb) 5| RE RN
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pBR322

puUCIY

pUXEor

Clal  pDH33 pUGP!

Xho | Xba 1

Pglaa(T21 EcoR 1

. or 3.795)

~
EcoR 1 g.2kb

EcoR | EcoR I b
Pst| Hind HI Clal Sal |
Clal Sal | 5o me el
PstIE§t], T4DNA 2 859, Klenow & £ 21
REMF. #EChal gﬁﬁ{*#& #Cla [ Linker,
Linker,EcoR +Cla [ gD Clal+EcoR | g8 1))
EcoR | Clal Clal Sall EcoR |
0.2kb 1.3kb

pBR322

pDH33

pBR32Z

pXH2or pGHI

ACCTGACCATCGATATGAAAAAG

Pylaa <—(| » L g ph

B KBS hphlt B2 R W #55 FOR pXH2HpGHI (Y

Fig.l The construction of plasmids pXH2 and pGH! for the expression of E coli hph gene in A niger

hph 2 FH B8 k——pXH2 M pGHI, REREFWRIL THSHBH 4 nidulans 1pC
EHERILF, ATE glad HHERET T HIZERA A BOREEAS, 8 TGN
B glad B S WER A B A PCRYEMEESRT gladER 5" BERF E5ERE
BTMBH KR (- 848— — 6), RTE — 801 &H — BamH 147, &8 BamH 154 PCR
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74, RJ5 5 pUC19 / BamH I + Hinc D8Rk H B8, Bk E coli B2 AN, 28 &
HLEURL pCGPL. 3§ HAEA BT DNA P51 2 #7% 80, PCR 1 # R 5] A (T T s s 68148,
2.2 pXH2 # pGH1 X} A. miger T21 BI¥E4L

W& LREN, A niger T21 ¥ HmB 8%, &% XM 100 ug / ml HmB, K a]
UEAF A EARRMZRE. 4 niger T2 EEFH 170 ELG, WEE LN EELEF
., TRERY, HLENTHFFMERKEREWHEEFRASRARENTERE. 8
R 22 1A Sy BB B FUS B G500 B 3R i (), AT LA N i e R A R B R 2 4
H.FHLEEREREHBENER. LB FEEREREANE 05 Bk (8
H)10*4.

H 2 ugZE A1 pXH2 H pGHI 4 51846 4 niger T21 EAE T (0.2ml, 25 10°/ ml),
EH200ug / ml HmB M HIEHE LB H AU L, BB SILEE Y 4 M RALF / BE
DNA, I &8 5 {0 i B AR TE R BE I R B3 3 3 | ok AT AT 4 4
2.3 #HLFA HmB HtEkFE

BEPLIEEL pXH2 Ml pGH1 89 4. niger T21 BT H 71N (XH2 A-G, GHI A-G), A E
8 HmB it K FATTMEMELE. BER A FHR TFHTFERER T SRR KE
HmB (100ug / ml~ 4000pg / mD) K92 [RIFFRE b, 78 30C H 3% 5d, L ARBLE A niger
T21 MR8 S5 RFT & | S8 FRE KB HmB % B0 0T ZHF E2, 2% HmB %
Bl—EwkEE, S KRS ME. B GHID LS, pGHI #4EF4 HmB i A E %8 15

F1 A niger T2IS{L FHBREBHRN K FEMNE

Table 1 The hygromycin B sensitivity of 4 niger T21 transformants

¥iLr FEF B HmMB (ug/ml} F 94 K188
Transformants The growth stations under different concentrations of HmB
100 200 500 1000 1500 2000 2500 3000 4000
A niger T21 {+) - - - - - -
GH1A + + + + (+) (+) -
GHIB + + + (+) (+) - -
GHIC + + + (+) - - . -
GHID + + + + + + (+)y (+) -
GHIE + + + (+) - - -
GHIF + + + + (+) (+) -
GHIG + - - - - - -
XH2A + + + + + + (+) (+) -
XH2B + + + + (+) {(+) - - -
XH2C + + + + + + (+) - -
XH2D + + + + + + (+) - -
XHZE + + + + + + + (+) (+)
XH2F + + + + + + + (+) -
XH2G + + + + + + + (+) ~

+ E® 4K Normal growth; (+), KB M Inhibited growth; —, BHEE No growth.
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T pXH2 ¥4k F. REEWH A niger T21 R1E 100ug / ml HmB B LB AEK.
2.4 X¥E4L T Southern LR
XH2C GHIL A niger T21 R & 56 4L T80 B K
DNA., i EcoRl B§ Y1 &, B Aph 2 A (1.0kb) A
. 4 # 47 Southern X 4T, B RBRAFH LY
Lo coun A niger T21 5h, AT KW, FFEHEH
[ # 0.4kb 2235, X XA F L DNA L9 8
« 3.20kb SR TREELTHEEAS, & F GHICH
XH2C B A AR & 4 M i, Ht B R R
¥ (5 pg) B9 GHIC 1 XH2C Y € {k DNA # —#
# 17 B Southern 232 43 47, S R W 2 B
0. 58KDb 7. GHIC # XH2C ¥+ f5{& DNA H EcoR! Bf#
5 W% B 3 & 223 #5 . 0.4kb. 3.0kb Al 6.8kb,
0. 40kb 1 0.4kb £ #rxt B2 F pGHI #l pXH2 ##) EcoRl
/N F B, 6.8kb # 2 T pGH1 1 pXH2 H EcoRl
* A B K B, 3.0kb A U R e G B TRL
DNA 5 % (A% 8 fk DNA H R0 & 845 hph %
B2 A niger$ 4T GHICHIXH2CH) B & EcoR1 /& . #5 el LA | B, f£ GHIC I
Southem#< 3t b7 XH2C 1, pGHI Al pXH2 4+ 51 £ L 50 01 5 B
Ag2 The Southern hybridization analysis of E‘J%ﬁ%’%ﬁl%ﬁ{* DNA Eﬁ} [ﬁ"ﬁ‘iﬁt. EE‘
A niger wansformants GHIC and XFEG . s o 1 XH2C % B 9 6.8Kkb 55 3.0kb 232
f 9% B 39 4 F, B B #E W GHIC A XH2C
pGH! 5 pXH2 M8 k¥ NI R 2 I,

3 it

18 52 pXHD S0 T#0 HmB Hitk K T8 R & T pGH1 # 4L+, LUK, T21 glad L¥#
BB RE 3R hph WO, TR — R AR AR ST Z M S XE BB A X3, WA
hph W) 335 K X3 R R B 4k B AR B B R . Southern %% 3 4 #r %
B, 7E 4440 F GHIC Fl XH2C %, pGH1 Fl pXH2 LUAR R #E DL (2 95 I R K) 88 5 31 S 4K
DNA BHIF 8 T, FHX BT hph REKTFHERRIES T21 3.795glaA ¥ F
WERMEATHESAE L, BR1TR, GHIC B & A i % 1500 pg / ml HmB, 1
XH2C A1 UL & 3000pg / mi HmB, B) XH2C ¥ hph M EBKF R GHIC i 2 5, #RA)15
#,T21 glad 5 WEXKHEREER 3.795 8 2 4.

T21 A0 3.795 B 5 R HE X ILA o MM (L 10 M REE) R EER, HAHE
BEEHTERERTERCHAEMMAHETIR. T21 HEAK mRNA ¥R 3.7958
43~ 4445, T L RS REW, £F -HARABEN, T21 glad B RMBEXKEEL N
3.795 (9 2 4%, P E WA —BAERTHRERT BN BE TR EREN, EF TR W
w2 F 0 R R, H— 0 EHE SR B B EEE R A RERRONA

probed with E coli fiiph gene

|
|
|
|
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RESEARCH ON THE REGULATION OF GLUCOAMYLASE
GENE(glad) EXPRESSION IN 4, NIGER
. ANALYSIS OF THE FUNCTION OF 5 -REGULATORY REGION OF
A. NIGER T21 AND 3.795 gla4 GENE

Qiao Dianhua Zhong Lichan Tang Guomin Yang Kaiyu
(Institute of Microbiology, The Chinese Academy of Sciences, Beijing 100080)

Abstract Two plasmid vectors pXH2 and pGHI were constructed through the fusion
of E coli hph gene, the report gene and the 5’ upstream regions of A niger T21
and 3.795 respectively, as well as the terminator of A nidulans trpC gene. The
plasmid vectors were than used to transform A niger T21 to functionally identify
those different basic groups between the two 5° wupsiream regions responsible for
high-level expression of the glaA gene. Southern analysis of two transformants XH2C
and GHIC revealed that pXH2 and pGHI were iniegrated respectively into the
chromosome at same sitc with two copies in tandem array. The level resistant to
HmB(3000 pg / ml) of XH2C was twice as high as that (1500 ug / ml) of GHIC,
indicating that the changes of basic groups through mutation result in twice increase
of functional level of region responsible for transcription and regulation of A4 niger
T21 glaA gene compared with that of 3.795.

Key words Aspergilius niger, Glucoamylase gene, Function of upstream region
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