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B, PO IR B AT [m] s ) L FOR 25 0 40 AT 0 BH s JE 5] crel cre2., cre3 Fil cred 3Rk, 214k
FHEFE T R AR BT, AR CMC TS AR AR S L R R 4R S T 1.95
A1 2.66 ff . £F4ER MR cbhl 1 egll AYZRB/KF L H R RIMR G A BRI, ~FX4de T 3.83 £ AN
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I, HA AR B2 AT LIRS e L B
T A Y R AT 4 MK f#REE | (CBHY),

Ik 1 e e Y TR PR A 6 Y AT 4 RS IR ATk
100 g/L®), HLRARZERGF M, P EEhE )5k
K, MHZAS, XHRETLHRIN, A f/ w5
R RO, HLROR T R B 20 48 R GR R AR
FEPE R AE 3, T RGE L S TR AR T BOW LR
KREL RN TR, SRR m AR
il B H A B OO B B £ 2k R L N kA7
TEA —FIRIONE , A7 PR ) P i 58 2 o 2 M
AR BGE M RIB 2 B0, X P2
SR SRR AN, ARR S RRBHE % B, H
RIS &k R BHi&E & F )2 CREL, CRE2 #il ACEL,
CRE1 i B R Hh 4 5 ) 2 A 0 i A8 4 L3
TERMIEN, &H 214 Cysy-His, R 45, IF
HZ5 THARNRSE . R0, ZHKgSEL
PR SL R SRR . BRILZ AL, S5 BIRAS
Tl A LA 1Y) 145 2 1 ie £ 45 CRE2., CRE3 Al
CRE4, “Ei143 55 4 5 i 35 a4 Qs B 2 1
CREA. CREB. CREC F CRED Hf % 1) [
PEU-81 CRE2 1 CRE3 43515 CREB #i CREC &
JZ[AJ5, CREB Ml CREC Z5&8IEMEZ ZbE S
B,z R E AR Rz R, EARRED.,
Denton Bk B FCAZEEH creB ()[R JE ¥ 41 cre2, o]
LIRS P4 R - 110, CRED 2 53L& 1
P2 Z4bpric i 2, 5 CREB-CREC &%)
2202 ZAbd AR T, creB Fil creC (3L A 88
A BTN T A B, I i — S At S
ik, EAME creA HIZRASIRFERES | /™ &
TGS AE . ACEL JR4F 4 Z LN Rk Y §%
SRR 7, B & 34> Cyso-His, BEHR 254381
DNA #h& &P, 75 B CKRE R ik LN acel

JG ., TESA YR MRS R 55 52 55 T RB S EE =
T2 £ 4 2K Tl R R £ 4 2l TR A 3R
=

HHT, RNA T34 R (RNA interference, RNAI)
BHTZ, SHEARIE R EE IR RS . BT
AKX #A TR C A B2 il . 7RI
AREEFHT SIRNA THE LA T8 BB HAR
F-Beo wlanfli i & Je 2581 RNAT B BLf
A T E FR L cbhl F1 cel6a HLH AT
HIU, (0 RNAT H AR5 88 1 B H Bi l f K
b, R A AT 2 A AR [ VR T B A
IXE LA A IR, 288 RNAT BORTEIRYT A
e iz 2, (BAE B E PN I, He
2 04e W FCOR 5 v ey T4 5 trpC Al rp2 Y R 1)
AU 37 RG] 7L eGFP JEH,
HIGARZE ZH0 ] siRNA $2 4t T HORFEZ . AfF5R
Wit 2 MO 2 T RS, WK
KREGZ I sIRNA THEA, X B RORE K&
Ml FF CREL, CRE2, CRE3 fil CRE4 #:17[R] i}
ZHm siRNA T, #RiTHE A crel. cre2,
cre3 Fl cred [m] iy PLERXT T4k 2R fig L R 1Y 2K 10 52
e, oAy HEROR 23k — 20 BE D P B 1L 153 R
FB.

1 R i
1.1 #ret

111 BERREEERL: KAIR A IM109 A SL 55
FAE, HIRAKE QM414 FFkIE [ 35 A
FIBCHE 0 (ATCC) s UKL pLXT A7 EL 1 i e
R B Prik I A (hph) MK 358 4 W i dn il
BOEH RPN (Amp), A SZR % by K
Ao
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112 el HIRREHRIAIEARE IR (/L)
KH,PO, 2.0, ( NH,),S0, 1.4, % 0.3, CaCl,-2H,0
0.4, FeSO4-7H,0O 0.005, MnSO4-H,O 0.0016,
ZnS0,4-7H,0 0.0017, CoCl,-6H,0 0.0037, #5115k
2, miR-80 1, Aj4GHE 20, HLECOKER = EiE R
PRRER IR B oy AR IR A B, R AT 4
R 20 o/L AU A MEVERR DA .

1.1.3 &7 : £Fh DNA T Hiff . T4 DNA 32 |
DNA Marker 1 RNase Free H,0 %4y H TaKaRa
23wl DNA JE I 2lifb iR & . PCR ™4y [l 2k
A G A A T AR TR () e A BR A A
FLE A RNA $2EGLH & H Omega A rl; s
SR & (EasyScript One-Step gDNA Removal and
cDNA Synthesis SuperMix)ity [ It 54284 4 Wi
KA BRAH 5 gPCR R 7 & (Bestar®SybrGreen
gqPCR mastermix)llsJ H DBI Bioscience /Al ; #EE
fitf (Lysing Enzyme from Trichoderma harzianum)
H Sigma Aw; WMIHRXMATNTHTERBEA
Invitrogen /A w5 oAb 0 B A4 T A TR (k-
AR A R

114 488 WS TAEG ORMNd ki s 8,
SW-SJID); & Hs A 3l K i s (Hirayama, HVE-50);
PCR {¥ (ABI, 2720); ¥ % & 0> Hl (Thermo
Multifuge XIR); #%¢J6E &t PCR {Y
(analytik jena, gTOWER3); NanoDrop2000 i &
AR (Thermo Scientific, ND2000); pH it
(Mettler-Toledo, 320-S); /INIES.LMHL(Eppendorf,
Minispin) ; H yk 1% (Amersham Pharmacia ,
EPS-601); /KF-HL UKL 75—, DYCP-31D);
Wil 1% % %: (BioRad, GEL DOX XR +); fE4lisk
(1AL 2 A PR F], Heal force ROP3); ki1
PR( g Spd, SKY-200B); fIRIERGFRAG (121 ,
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LTI-700).
1.2 SHEVTRA BHI%EE S5 4R

W = YR pEgE, ©fikd crel HhHE
A BRI RO EY SIRNA 551, et Az e

ST 0 SR IF ST S IE Bk LR cre2. cre3 Al
cred JE A BA e EHCR I siRNA JP41 . BEFEH
4 % siRNA 241, L3k 1.

e T IfER SiRNA JFA)E , Fxf Hikit&
PR RIKRGE, ITIE 8 — 2% S 1) 1 5 K e 44
i) DNA Bt &3t AR B IR RIA RS, X
PR RIE RGBSR S m EEF S, Hiism ¥ 515
Je v P A R Rl LG SR 9IAE A loop #4425, TEF41
P34 B0 Not | A0 AR I BRG] IR 5

A AR L E I Y 2 S DAl TR R 1 g B
SiRNA [ EZIFIR)F ). crel-T10. cre2-T15,
cre3-T11 il cre4-T2, HEHIERZA A siRNA
J¥5l. Bk crel-T10. cre2-T15. cre3-T1l FlI
cred-T2 735104 9 bp By loop #EAL 1 /N A

JeB5H , 4 DR ICEERFEIN T 7359 L 23 bp 17
MFHNERI a4 cres, UL 1-A.

B Z M AR 4 1> cre BRI 1Y IE B A1
5 bp I [R] PSS 22 oh ¥ 91 3% 4% , 24 Dicer BETEIA
WEIEIZ P s, JCie Lk 19-24 bp H L2407
BEYIE], PE KA siRNA R HA TR & ik,
* 1. SHEITERKSEIEY cre REMRERFT

Table 1. The best option of siRNA sequences for
silencing crel, cre2, cre3 and cre4

Gene SiIRNA name Sequence (5'—3')

crel crel-T10 GCATGTCACTTACCGACAT
cre2 cre2-T15 AGCGTCATCAACTATCCAT
cre3 cre3-T11 CCAAGATGTCCATATTGAG
cre4 cre4-T2 GAAGACTTCATCGTCTTCC
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REFIHEIE N 52 4V . 2% Cong 5 Ay 7 0154k
JefR Fpa1), RE R AR sIRNA B 7471
H 44~ cre LR F) mRMA 751 i A 2k (Invitrogen
Block-iT RNAI Designer)i#E47 siRNA 8541 (135
i, FHBAIEFIAG 25 bp /Y siRNA [F51], il
1t e 4R FE D () siRNA 41 2754 5 bp
LA, B AR RF SR SIRNA Bk
Fridedl, ERESETAE 2 BR . BT 8 R A
HE WG wIT S, 1 50 S v 5 2Z )0
A Hap | FR N PIREAL S GTTAAC L egll 3
1N & 2 (— BT 9] (agtgagtacccttgtttectggtgtt
gctggetggttgggegggtatacagcgaagcggacgcaagaacaccg

ccggtccgecaccatcaagatgtgggtggtaageggeggtgttttgtaca
actacctgacagctcactcaggaaatgagaattaatggaagtcttgttacag)

crel

/—A—\

5 1 o A1 A e R A E R R, IR 4
crel423, [RIHE1S 355 — K K48 siRNA gl
credl132., WigcK4E siRNA JEHI Lk 2, HEKRR

SRR E R K 1-B.
(A)

l In vivo sheering

el e gl —l E—
1. Z¥[E siRNA RiERGRER
Figure 1. Multiple target sSiRNA expression system.

cre2
A

[

)

GCACTCCTACTCGTCCTTTGTCATAGCTACAGTCTCT TCGATATCAGGAGAATGCCATGCCTTACGGCATGGGACCAAGAGCGTTTCGCA

Y
cre4

2.
Figure 2.

x2
Table 2.

cre3

RIZR G PR siRNA
The sequence of oligonucleotides coding for long siRNAs.

AR B EER TS siRNA I B EERFT
The sequence of oligonucleotides coding for long siRNAs

Name Sequence

Expression system

CRES

CTTAAGGCATGTCACTTACCGACATttcaagagaATGTCGGTAAGTGACATGCCAGCTT A

GACTAGATGATGACCTAAGCGTCATCAACTATCCATttcaagagaATGGATAGTTGATG
ACGCTTCAATTACGTTCTACTGTCATCTCCAAGATGTCCATATTGAGttcaagagaCTC
AATATGGACATCTTGGAGACTAGGGTGTTACGCACTAGTGAAGACTTCATCGTCT
TCC ttcaagagaGGAAGACGATGAAGTCTTC TTTTTTGCGGCCGC

CRE1423

CTTAAGGCACTCCTACTCGTCCTTTGTCATAGCTACAGTCTCTTCGATATCAGGAG B

AATGCCATGCCTTACGGCATGGTGACCAAGAGCGTTTCGCAGTTAACagtgagtaccctt
gtttcctggtgttgetggetggttgggegggtatacagcgaagcggacgcaagaacaccgcecggtccgecaccatcaagatgtgg
gtggtaagcggceggtgttttgtacaactacctgacagctcactcaggaaatgagaattaatggaagtcttgttacagTGCGAAA
CGCTCTTGGTCACCATGCCGTAAGGCATGGCATTCTCCTGATATCGAAGAGACTG

TAGCTATGACAAAGGACGAGTAGGAGTGC GCGGCCGC

CRE4132

CTTAAGAGCGTCTCACTGGATCAGTCGCAGCCCCGGCATGTCACTTACCGACATC B

ACCAACCAAGCAAGATTACTTGACAAGCACTTTGTGCGCAATTTCTGTTAACagtga
gtacccttgtttcctggtgttgctggetggttgggegggtatacagcgaageggacgcaagaacaccgecggtecgecaccatcaa
gatgtgggtggtaageggeggtgttttgtacaactacctgacagctcactcaggaaatgagaattaatggaagtcttgttacagAG
AAATTGCGCACAAAGTGCTTGTCAAGTAATCTTGCTTGGTTGGTGATGTCGGTAA
GTGACATGCCGGGGCTGCGACTGATCCAGTGAGACGCTTTTTTGCGGCCGC

The lower case is loop and the single underlines are Afl 11, Hap | and Not I restriction sites, respectively.
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BT B PP 910326 ) M SRR DR A PR
AT AR, FE U R K, RS pUCL9 ST
BRI, 40508 pUC19-cres, pUC19-crel423,
pUC19-cre4132,

13 ZRmPTREA R

PLXT AR (AR TS WLIE 3) A FHIE 2 & A
B R PUPESL hph, YRR IR PR A 351 Ppdc
HZOET Tpde, ¥ iZ#dh 5 HZER EH 5 W E
H BORLAL AL BLIOR 2 g R BT, 7ERFRES 3R PR
B ES AR B B AT, T PCR
50 UE AT R YR/ 0 38 1) A S o AR Bk
pUC19-cres, pUC19-crel423, pUC19-cre4132 1%
L BRI A YIRS AFL AT Not | BEVIS , [l
VR BOFAH . H AR R Be, T4 JE el 7i%
%, A E. coli IM109 J&3Z 400 . A4 sl i1y
A TIZH siRNA JER A TR, $EHUR
B4 N A 44 i pLXT-cres . pLXT-crel423 Al
PLXT-cre4132, X4y n] B HE 7 B FROR AR iR
H: AR

pLXT-siRNAs,
si

10018 bp

B 3. #H{K pLXT-siRNAs EliL
Figure 3. Map of the vector pLXT-siRNAs.
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1.4 BIRARERAFKEL

27 Penttild S5 ik, R i
7R R ) 3 5 BLEROR B e b . M IR ER 1)
S RERE(100 mg/mL)IE T 1 mol/L MgSO, JH T )54
BBy A5 o B ALEE, A 10 pg Bk DNA
(pLXT-cres. pLXT-crel423 #l1 pLXT-cre4132)#i
200 pL PEG buffer (60% PEG4000, 50 mmol/L
CaCl,, 10 mmol/L Tris-HCI, pH 7.5). %A% &4
100 pug/mL #i%E K B (1) PDA [ {ASF-HH T e 4%
b7, K 2-3d. A ZPREUE LT3R 28T 1Y
iR AL b, IS R IR IEE 6 A, $RIK
ALF ) DNA £ PCR % EMIA TR IE&IHA
BN Ry SR A
15 BERAEIEFL DNA H#E

4 PCR i % o 1 e Ak 45 T L IROR B2
PRIEARE IR HE v, 28 °C 250 r/min 4cF F R 3% 2 d.
R R 22k, WAVE R Z 5, ]
Omega i E.Z.N.A® Fungal DNA Kit $2HUHE [H 21
DNA. ] NanoDrop 2000 #4366 e H FnE
PR JGE L, ARG 0 DN R 5 16 8 0 5 6
1.6 RNA $2H

53 HT SIRNA T8 R BOW £F 4k R /g 11052
M, W4 EELE T. reesei-cres, T. reesei-cre1423, T.
reesei-cre4132 F1H K FHE T. reesei QM9414 435
R T 10 mL BEAER IR A, AR A 3
ASEATRESL , 28 °C. 250 r/min K537 48 h J5, B4
FREZHTA 1.5 mL FREEFE] 30 mL &A 0.1%70%
AR (RSB iR AT, 28 °C,
250 r/min 577 48 h #1120 h J5, #JH Omega i9
E.Z.N.A® Fungal RNA Kit, #MEUi 857, #
T 22308 3 RS OR TS OB =, $RIBUEL RNAL H]
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NanoDrop 2000 i 73 GG BE T RIS N Wi
HL VIR RNA A i A e B85 R B
1.7 RNA REFMTCER PCR

fifi Fi S 530570 &, A Random Primer 45|
Y1, $%y 100 ng RNA e 3¢ cDNA. {12t
JE it PCR U790 E &t PCR, BN 20 pL
PR, ALHE 2 pb BEH(L : 60 i BE S 58™4))
10 pL 2xSybrGreen gPCR mastermix, 8 umol/L IE
S 5143 3)4% 0.5 uL 1 7 uL nuclease-free 7K,
FRIP & : WiAsME 95 °C 30 5595 °C 4844 55,60 °C
B 5s, 60°C #Efi 31 s, &1 40 MEH . 8t7
SidEteRIE AR, LA PCR =4 045 5+
Mo FrfT PCR SO B AR R 3 A L. H AL
Ny ik sl ik NS sarl BRIBERIE. L
Xf BRERT AR B Rk iy 1, HABFe AL 7R ik it X
HERE it ) AR S 0 23 #
F 3. WHEE PCR{ERHIZIN

Table 3. Sequences of primers used in RT-gPCR
Primer

name Sequence (5'—3') Purpose
sarl-F TGGATCGTCAACTGGTTCTACGA Internal
sarl-R GCATGTGTAGCAACGTGGTCTTT reference
crel-F CGGCTCCTTCTTCTCCCACCTT crel gPCR
crel-R TCTCAGACTCGGCAGCTCGTAG

cre2-F  TGCGGGAAGATGCGACTGACA cre2 gPCR
cre2-R GGCGAGAGCGATGGATAGTTGATG

cre3-F  TGCGGGAAGATGCGACTGACA cre3 qPCR
cre3-R AATGAGTTGCCCTCCCCGAATGCG

cred-F  CTCGACCAGCTGTATGACGA cre4 gPCR
cred-R  TGCGACTGATCCAGTGAGAC

acel-F GGACGAGGAGGAGATTATG acel-qPCR
acel-R GTGAGTCTTCTCGTGCTT

cbhl-F CCGAGCTTGGTAGTTACTCTG cbhl gPCR
cbhl-R GGTAGCCTTCTTGAACTGAGT

egll-F CGGCTACAAAAGCTACTACG egll gPCR
egll-R CTGGTACTTGCGGGTGAT

xyrl-F  CCCATTCGGCGGAGGATCAG xyrl gPCR

xyrl-R CGAATTCTATACAATGGGCACATGGG

1.8 MHEIE

HorHT SIRNA T BOW 214 32 G ) 13
i, W ELE T reesei-cres, T. reesei-creld23, T.
reesei-cre4132 Al & #Fk T. reesei QM9414 /35|42
FPF 30 mL JEARE FRAE R, AR 0 AR 3 A4 F-
Fikfdh, 28°C. 250 r/min 1537 48 h 7, AEFhEA
R 1.5 mL TR 30 mL &4 0.1%(f Ak e 4k
R (FEDEO M BT, 28 °C. 250 r/min
Hig% 48 h, R 24 h WCAERRR, RO BRI R —
FEREEUE D L UEARHHS A1 CMC TS . IRACHE TS
(FPA) Il #& H JL £ 4 2 (CMC) i 7 W /2 7 i 5 %
Ghose®”, 1k CMC F1 Whatman No.1 JE4EHEH,
S INEERR 0.5 mL, 50 °C 7 30 min A1 1 h, il
DNS #i7k# 5 min. WI%E ODsao {H, H/MFEIS 3
ANEE, FRBCEFAE. BL1h NZK# 50 mg JE4R
R 2.0 mg HiABHEL 30 min PZKAF 2% R HI gL
LRAER B 0.5 mo A Iy B RS ROk
45 FPUase il CMCase JEPEHAL, B4R U/mML.

2 HERFHHN

2.1 ZHETIRETEE
W My gy FE 4 iR pLXT-creld23 |

pLXT-cre4132 Fil pLXT-cres 43-5{ i Not | 1 Afl 1
B TP PN DA TRV, B0 kA T B R W e
ek, AR 4, SR EoR, VK1, 2, 34y
£ 10000 bp 4b4 B & 55ty , HoK/NG pLXT ik —
s KGE 1. 2 7E3%3T 500 bp 4 B A, HOR
/N5 creld23. cre4l132 frBeR/N—3k; Vil 3 7EEE
i 250 bp 4G IR A, R/ cres BRI
—8, XX 3 ASH A BGE T IE AT (07
ARSI, HE—HAE T 34> siRNA TR B
Fendy, kR il AT L ROR g e A A RL Ak
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Ml 1 2 3 M2 bp

10018 bp

390 bp

B4 FEBTHENEEYT R EREIKE
Figure 4. The restriction fragment of interference

recombinant vector. M1: TaKaRa DL 1000 marker; M2:

TaKaRa DL 10000 marker; lane 1-3: The fragments of
pLXT-crel423, pLXT-cre4132 and pLXT-cres were
digested with Not I+Afl 11.

22 BRABFEARKELTHEE

P A T. reesei-cres. T. reesei-crel423. T.
reesei-cre4132 Fl i ARk T. reesei QM9414 533l
WA TREFA, 5% CRE-F:
5-CCTGCAAGTCTCCATCACAAG-3'fll CRE-R:
5-TTCATAGTCCCATTGTCAGCA-3'#11 PCR %
E, BURILIE 5, 454 RAE 1000 bp A B R4

M1 2 3 4

1139 bp
— 1025 bp

5. PCR ¥EERASHEFAEFH siRNA FH%
.

Figure 5. PCR amplified siRNA disruption cassettes
from recombinant strains. M: TaKaRa DL 2000 DNA
Marker; lane 1-4: The PCR amplified siRNA disruption
cassettes from recombinant strains T. reesei-cre1423, T.

reesei-cre4132, T. reesei-cres and T. reesei-QM9414.

actamicro@im.ac.cn

i Rl i?f%%ﬂ’ﬂjt/ N5 SiRNA TRk &1
RANFEA—F, JE—%F PCR 971419 DNA Bt
PEATIRE 73 #r, W] DNA f?ﬁu 5 siRNA ?iﬁc%%
KBRS —8, LUl T T RIA
RS B HLEROREE QMO414 JE A
2.3 TIREAFEWLS4ERBEE KN
B AT I (FPA) M 1Y 2 41 4E 2 g = Fh il 21
gy, BV V) B RGERG . ST R . -
R RO VR S, REAREBEA TR
it 2 WS 1K I ER AR B, B A R A B R R
Ferp A FPA FOINE B2k WL 6-A. SLIGS5 IRk
B, TR Tk R IE ARG 78 120 h W23 ETHIGAR
Ao Hrp, 3 AFHAWEM T. reesei-cre4132, T.
reesei-cre1423 #il T. reesei-cres FYJ % 1k 28 Hb iy
REFE T. reesei QM9414 B B TH5 . 3 DA F
T. reesei-cre4132 JEARHGHE 1Y FAHEaH R B, H
1E 144 h K B MG & om K, T
reesei-cre1423 5 T. reesei-cres [ IEACHFIS /1 1E

120 h A B F . JRIR R TE T. reesei QM9414
TE 120 h 3K 31 8 B f5e e 3/\@&%%%2&

Tl o v SO 2 T, reesei QM9414 (B fix
M 2.3 4%, T T. reesei-cre4132 EEL@JT 2.9
. X UL R TTER crel, cre2. cre3 Fil cred
IRk, REAS B S b9 B QR 25 1Y 2F 2 R 1Y
ik, AR AR AR, A RS RE
YT, M RT-gPCR & 945 R 55
Br, siRNAs X 4 A FE R TTBR TR B A — 3K,
Al RE S FEOR R EAH W Z BB 7RIk E R
CMC M5 (CMCA)ZTEL 4 R B2 73 Th N
B) B-1,4-% A BEAE A T K fi# CMC-Na j=4E2F
YESEWE . LT R HAE AL ERE L )
B EZARAY) B-1,4-5 R RGO ) FAE
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FE 7= IR L A = A4 CMCA IR 2 i 25 DL 1T 6-B .
5 U ACHGEE T I S5 SRR, TR RAR Y
CMC iy S 4 AE 120 h INAR LBl — AR
Thita$, Hoip T. reesei-cre1423 F1 T. reesei QM9414
f£ 120 h iK% T CMC MIEMER IR &8, T T
reesei-cre4132 1 T. reesei-cres 7£ 144 h ik 2| i 15

(A)

25
— T. reesei-QM9414

_ 20} = T.reesei-crel423
=
£ T. reesei-cre4132
=
= 15| = T. reesei-cres
2
=
g
S 10F
&
=
&

S5k //—\

0 1 |

120
t/h
(B) , .
—T. reesei-QM9414 T. reesei-cre4132

- 400 o7 reesei-cre1423  — T. reesei-cres
= 35t
g
S 30+
E: 25+
Z 20t
8 15 —
v "7 —
< 10 /
Q
> 5
@)

0 |

48 120 144 168

t/h

6. EHEAESEIEFED D IDRIEKETEFPA)
#1 CMC B 3% (CMCA) B 8] 53 72

Figure 6. Time course of FPUase and CMCase
produced by recombinant strains T. reesei-cres, T.
reesei-cre4132, T. reesei-crel423 and T. reesei
QM9414 in induction medium. Results are expressed
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Cellulase activities and expression regulation by multiple
targeted silencing carbon catabolic repressors in Trichoderma
reesei

Jiawen Deng”, Yunyu Gao”, Xukun Liu, Keke Zhang, Luyao Zhong, Shengli Tian"

Shenzhen Key Laboratory of Microbial Genetic Engineering, College of Life Sciences and Oceanography, Shenzhen University,
Shenzhen 518052, Guangdong Province, China

Abstract: [Objective] In order to study carbon metabolic repressors on cellulase activities and expression
regulation in Trichoderma reesei, we constructed multi-targeting siRNA expression vectors to perform silencing
carbon metabolic repressor crel, cre2, cre3 and cre4 by simultaneous producing multi-targeting siRNAs.
[Methods] According to previous studies and screening, the four best siRNAs targeting the crel, cre2, cre3 and
cred were selected and they were constructed a multi-targeting siRNA expression vector A. Additionally, according
to 5 overlap common sequence in the crel, cre2, cre3 and cre4, we designed and constructed the vector B. The two
vectors were transformed the protoplasm of Trichoderma reesei QM9414 and selected on the hygromycin selection
medium. Cellulase activities (CMC activity and filter paper activity) of transformants were detected and related
gene expressions were also detected by RT-qPCR after incubation for 48 and 120 hours respectively. [Results]
RT-qPCR results showed that the crel, cre2, cre3 and cre4 expression levels in Trichoderma reesei were
simultaneously silenced, and the cellulase activities were much higher than that of the staring strain. The CMC
activity and filter paper activity of the multi-targeted inhibitor strains were 1.95-fold and 2.66-fold higher than
those of the original strains. The cellulase-related genes expression levels were also increased significantly. The
expression levels of cbhl, egll and xyrl were 3.83-fold, 3.95-fold and 2.78-fold higher than those of the original
strain. [Conclusion] Our results indicated that simultaneous silencing multi-targets of the carbon metabolic
repressors in Trichoderma reesei is beneficial to release the glucose repressor effects and increase the expression
and production of cellulase. These results provide evidence and techniques for study of regulation of carbon
catabolite repressor genes on cellulase expression in Trichoderma reesei.

Keywords: Trichoderma reesei, RNA interference, carbon metabolic repressor, cellulase
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