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Aspergillus niger as a potential cellular factory: prior
knowledge and key technology
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Abstract:  Aspergillus niger is an important industrial workhorse with extensive application in the sectors of industrial enzymes,
heterogeneous proteins, organic acids and etc. The disclosure of its genomic sequence to the public brought the study of 4. niger into
the post-genomic era. Diverse omic data are being produced massively and rapidly, which largely upgrades our understanding to the
hyperproduction mechanism of 4. niger to a systems and molecular level. At meanwhile, its genetic operating system is becoming
mature, which enables genome-scale genetic perturbation within A. niger. In conclusion, we are on the right way to redesign and
engineer A. niger to an omnipotent cellular factory.
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Fig. 1 Scanning electron microscope photo of Aspergillus
niger conidial head"! (with kindly permission from Dr. Nick
Read).

B EEARRKYRES VMG R, KT HE
S FhBR O 1 B R BORAE KRUR BRI BE T, BB
FEMAR Y pH T P47 HE 1 1) AR M PRI AR 5 YL 1
BRI N Tl & T rhORL B ) P R R BRI IR B, G 8
st JOT A 2R i B A — AN T 28 0 Tl AR R e
W, R T (HIE Rk, BRI SR
Tl A 7 v e R B S B T A Tl R R L R
PRHLAL . FAE 1923 AR RS C 20 T Tl A ™
R . B EHETA Ik, T SR8 A 7 A R 14
P ik i ) 28 BN IR ) K W T B L S — A
28 AT IR AE P ik B b, AP IR AR 7 I A5 T g
febroe WA, Bl EEASOE & FEHET, HX
HA LSS B B o £

F EtE2e 90 AEARLISE, 3 F AW kA0 R 0
B IF T AT 5T SA i B A T2 MR 7
—SESL PG B pE RN D) RERAE, — Lo X 220 BL T
(18 53 A= ) 2 E ARV E HOR LA 8 it 25 h 45 3] 52 0 AN B,
L e ik kAR IC S, X

A B e AT S S B 1) T HILR BEAE T A 2007
ERT)E, 3 PRI R RN A A A, R a1
WEFEHE A G SN PR 0 TR . RSE
AW AR VIR A R, R R A AGE 1R
2R T B AR TR 20 TE AR B IR T, X R i R A
M T AT B BT AL AL RE I IEAE B A

2 RAREMFHASERARHENT#
—FFRN

21 EmMEERA

AR, A 3 BB Tk RS S AT
2000 47 7 Hfi 22w i &2 A\ (DSM) RIGHH 3 174
FEPNA Y oMb Wl A= 7 v SR 55 CBS 513.88 197
T4 . K BAC Al shotgun %, 2001 4F i 58 i
8 M TR, PHENZ 500 1 ESRE (Contigs), K
/N 34.5 JRBIENS , WA 14 000 2L, (HiZfE
BN R TAEA R N . RS R, 3¢
[ Integrated Genomics 72\ & 58 Al XF 22 il 2% B #k
ATCC 9029 MFF, 2 bk 1 B T 2 bl i 77 F0 A5
BUBRA: 7 AT o D7 >R H shotgun 5, 4 57 6 %,
2510 000 N ESFE, I UM EEE PRl %A F AR
Yo B4 BUEHE P2 ERGO EAT 458 . 2006 4138 H ik
TRIRIR S SE N AL F 0T (JGI) 58 O Fr R AR 7
R A ATCC 1015 W, W7 57 5 705 0 2 1) It
AN, W 8 AR A R/NE 37.1 K,
Bom s wdk ok, WISERECH 29 11 000 4>, JGI
R TF RS, HBIETE AT KR Z A C &4
Bt 25 8 A F 22 (http://genome jgi-psf.org/Aspnil/
Aspnil.home.html), 7EXFIEHT , 78 X5 H B/ R A
A B HAT T Sz L R Z 5, i e
N R HAVEIKEAE Nature Biotechnology I % 318
SOV, Sk SR A R AT R, IR A S
e B Y BE DR 2 TR [ A 3R A A X e
AR R A Y HE R AR B IR AR A AT,
g G R AR A AR, R T U B A S
FARAMRE SEWER TAEEKTSEMIL,
T REEARFA S, KAANEEARESS
T —TAE, 7EE AR R AR T T T — A
TAE

Journals.im.ac.cn



1412 ISSN1000-3061 CN11-1998/Q

Chin J Biotech

October 25, 2010 Vol.26 No.10

R 2 R PR 2 B 1) 8 A Sy D) R R DR 4 2 R
AWFFEBEE T 3oy, 5652l R A A ARG i
M BHRAR TS 3 T A& 3R, MM T Bt i T
PP A B INESE, sl it TR T Bedi m Tl
A 7 R ARV RE AR AL TR 0 SR R T ik
22 BHRDIDIEE

P R LA AR R s BB B L R
S PUKREEIRE ), AU IR T S IR B R AE
% 30 ok 2 A ST i A A BRI —
ARFB, IR AERFGE . AL . 51
BRI B i i ek 4 T AR TR R R, 7E s
TEOL R AT AR & — S R R e i, (AR RZ
T LT ATIMELLZE 200, 2 1 BT A 3 DA AL i AR o 2
SRR AR 7 )

ELRZAE W AD EE BT A WA — R R A
R, SR B R N A S IRFS), B5lR
3 WA [ AN TR T PN O PR P AR 1 B, B
JE G S R OIRR , JFAEN BT AT T B4
SR B i 3] 155 R B AR v AT 20 0 B RS
T, A FE AT RE R B A T il i &
IR R A 0 43 0/ 5 RS R A, K LA I R
FIBT AT I B A A, XA SRR GRR hy P9 0T I - 5 K ik
{& (ER-Golgi) &EHmWiERE (K 2).

Protein misfolding \% E
(46) p Vesicle formation
T and docking
| | &
Va = ) ER to Golgi and /
& % tra-Golgi transport / Golgi and post-Golgi
\L (20) protein sorting
(N > (18)
QA Protein complexes L Gl lati
0\ cosylation
\‘\% = ycosylati

nvolved in protein transpor
£ A WD

Entry into ER Processes in ER
(18) an

B2 EHENEARSLERY ESHNRFRTY
Rizd R mBEELSE)

Fig. 2 Protein secretory pathway of Aspergillus niger’!. The
numbers in parentheses represent the number of coding genes
involved in the corresponding process.
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Fig. 3 Genome-scale metabolic network of Aspergillus niger™.
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Fig. 4 A proposed strategy for scarless gene knockout in

Aspergillus niger.
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