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ERAE VPSI3 ERFREMEL 7. ERAMALERE==/Y
A
M, REAT, TR, KA, 4Ee”

LR T R A TRRERE, IR %S 250353
ZINAR A AT RL b, WUE R R E S 50803, INAR ¥R 250100

BE: [H ] 2REFERAF R RN FE T EE ., F4EZMo b EA B SR
PP AR 27 2 BRI B BRI, S AR A AR AR ) A O 2 R T R A B T
T £ Y R Iz i 53 D0 3 AR %) D BRI 2 T o A B 5 A I 35 DT R o v B TR 5 MRV B 1 43 B A DG K]
VPS13 2, 43HT T 1%k R e X P ik AR K | A D U 2R 4 3R Wl 4 Wb 5% [ 7773 181 F Double-joint
PCR -+ A 0[] Y T 21 5 WAy e L FROR 2 VPS13 JERI B AR 58 A8 bk, T PR 224595 . BAOULEE | AR 7 aa i |
B SEHENE, RG0S VPS13 S BRATE AR AE KAHE . WA, PR, EHaWL
MR TGS [ 2557 ] RIS Witk VPS13 JE Bk . 5 H R BRI L, %3k R 2840 J5 T 22 & 4t
HOR A R, (FE AR B E KRG B 2 i SO, & B AL B bk B 24 8 0
£, B Z, WA, ZIEE R P BRI AR . 4RI TR T & B VPS13 SEIA i
R TRV ) 16 175 B R R i B, L3 P PB4 LU R TRTRR 1) 4 A% U B B R 4T A R R T B 42 .
HE— 20 MR AR R I S I 5 R o, IR R S SO )™ i AR AR T 150 B 16.4%F1 21.9%.
[ 450 ] BLIOREE VPS13 R 224K . A, A WEANF Ay Brh A ise2ret:, A
A AR R R o] DAE 38 S 4 4 R ™ i E A

KR HIRAKRE, VPS13, FERHL, A, EHW, 4R
KRG EZ WAL TS L YRR Y E A KO SR R A 4 A 7 AR 1Y

T, YERBERE AR R AL g O EaRAe . BRORE R H AT 4R R A 1 £
PERRETR R R M B R R, I, SRR TR 2RI, B2 K AT B
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LY F R E AP, [ 2008 4F BLGK R 4
e R 4190 R N A VLK (http://genome.jgi-psf.org/
Trire2/Trire2.home.html), X B F& A S ¢ Tl HE Ik
PRI 98 & B IR, U4 R 21 4 R A
FERVAPALH Dy w7 R R, Xt
HRABEAG WL IRRITIAAZ,
I, TR SR £ 2 2R I 53 WA AH OC 1 B 2 B R 1) g
W 0 T FP A R AR PR A, AR TR T SR
it 7= AP

22 R A L 2R 1A WA AR SE I LA B 43
Who —MERUL, 214k 2 B A= Bk Sk A B )
PEATIT B AUBHME, SRJG 28 IR SR U — 2 A T
F AR A2 2R 8 1k R G LB A8 ) 7E
EANWBREN T ERG T, AR EZAEY R
TR 1943156 HH G 35 R (Vacuolar protein sorting, VPS)
B2y %at, K, VPS13 1 F AL B A
HR ARSI AAT 4 4 VPS13 [T IEA
VPS13A. B. C #il D, HAEICUEY], VPS13A. B
F1 C FE LA A 5 A8 43 3 55 #2838 1 11 5 96 SR IFTAE
BT A I 3G Z24E (ChAC) . & B AR ZE A 1IE
F1 4 PR B 45 A 50, (A2, VPS13 SR Anfi 2 5
XL RH JC B 1 A AL AN TE B . R P B
VPS13 [MJEEHE HA 14, BERDTE 2 AR
Wy aed B R ST B B AN A AR P
VPS13 JE KR AR FHOR KB Y 73k 2 A GEM N
PR i 3 /R LR T BRI Y 4300 2 s
VPS13 L JE: Kex2 21, Ste3 & [1(2 BB E,
o-[H FA BT 75 B9) A VPS10 8 A SUE N 21
THT 755 JR A D (TGN) BT b 75 114 . VPS13 J [A] i il 2
iR Kex2 2 1M Stel3 2 1A TGN Ef7,
LA iR VPS10 4k 32 U i R At Rt
VPS13 7EER [ 4ribidsfefa B . B ik is il F2
rnl RE A S B A IIRE. AL, VPS13 2
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AR ET LT B, T BERL UE S AR T
Ak EER . T — A S TR Sk S
% A 46 5 (prospore membranes), 1 VPS13 7E4E
Aok A A B i BB H R R 2 S BRORT H
F I AR R K BN SRR g & B
VPS13 f74E T Al e Z 18] (AR AR . ARFIZR
RS B FEAL , AT REE 2GR IE 25 73 4C
B Ve P 25 BRIk, VPS13 JE K S AE Y HAAHL
T ATRIE AL, [H 32 R e ELAZ A0 I 28 1 93 it
PN AR AN R 7 i A E SR .

22 AR LT B OB A RS AR, A
A AP | BHE AR | b TR IR AL,
1M HBA R E A G M WEe )y . fedlol, B
PR 55 5 A8 TR ) 2T 24 28 il ™ e 7 e K1 R AR
FF A3k 100 g/LP, VPS13 3K 76 8 11 4 bl
A EEAER], HERS S BRAERITHERMS
JG3 0 LA R AE G A BACHHEAR R AR - AWFFUAE
I BE DR RS O 125 L P AL HE PR 5 VPS8 2k g
o R AR . BRRPRI AR L TR
R A HER WK T T R80T, e
BEN SRR T 2293 3 | FL T LA M 2 4E R T 1
P EAA B, X O BRI R | 42Tt
AR EIRHE T — SRR S AN

1 BR R

1.1 #E

1.1.1  BARPFIERL: BLICKEE QP4 TRIPR (PR W5 e H
FEHLE )R A A SR =AY ok pAB4-1
A R E FLIE R A% A -5 -BERR IR B B A (pyrG),
A NP LI =R AE) o

1.1.2 FZEMBEFECH: B RORE A Bl 5
PRI KRG 2 HEA H SIGMA; DNA R4
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fif HiFiTaq polymerase. EasyTaq polymerase 4 H
TransGen; Byt MR Mk 4lifk . PCR 4ifb. )5
K/ G G B Omega; Southern 2432 HYix
il & DIG-High Prime DNA Labeling and Detection
Starter Kit | g H Roche; il % fif g 4K
Whaterman 1 S5JE4%; DNA GeneRuler 1 kb g F
ThermoFisher Scientific; JRMLE(Uracil)ly B | ik
AT 51 RS B AR BRI B B A BR A
Gikeyi'

113 FEHFRE: (1) HARIRE(MM)(GL):

H A 200, KH.PO, 15.0, (NH,),SO, 5.0,

MgSO,7H,0 0.6, CaCl, 0.6, FeSO, 7H,0 0.005,

MnSO4-H,O 0.0016, ZnSO,7H,O 0.0014, CoCl,
0.002, 4745 pH &= 4.5-5.5, [t EAREFRILTAM
2%F 6Ky, 115 °C K 30 min, (2) & R4
(PDA): X RzfY 15 200 g YIHeik 1 L 7 30 min
Ja AL pE BOEW, hn 20 g #i%HE 208w i
fRfEEARZ 1L, pH H4K. 115 °C KT& 30 min,

(3) LFEZEBUZ A FZ IR (g/L) : BRESEF 2R
5.0, (NH,),S04 5.0, KH,PO, 15.0, MgSO,-7H,0
0.6, CaCl, 0.6, FeSO,7H,0 0.005, MnSO4H,0
0.0016, ZnSO,-7H,0 0.0014, CoCl,0.002, Triton
10.0, ZEAEH 20.0. LF4ERAUZ MR T 255K
2% /K BENR R AL . (4) FhTREFRIE(Q/L) . A b
10, CaCl, 1, MgSO;7H,0 0.6, KH,PO, 5,
(NH,),;S0, 2.5, F k3¢ 20, 115 °C K& 30 min,
(5) FHE MR SRIL (/L) 4hAhET4E 20.0, CaCl,
1.0, MgSO47H,0 0.6, KH,PO, 5.0, (NH,),S0, 2.5,
FoKkHK 20.0, 121 °C KTE 30 min, (6) 4H R K F7 5
(LB)(g/L): M#ERky 5, HHMK 10, NaCl 10, H]
NaOH J77 pH 2 7.2, AR IR EA N 2% Bifig
¥y, 115 °C K# 30 min, #ATHE, AIMAZTE
BRBLURIE 100 pg/mL. LA RS 3EAE 1 57 IR g
WE 3 FR IS Y5 75 8 10 mmol/L g bR B .

114 B9 AP VPS13 Bk bk XI5
RIS ) 28 FR AR L3R 1,

Fz 1 AARDBPEAEISI
Table 1.  Primers used in this study

Primers

Sequence (5'—3’)

VPS13-2352UF (P1)
VPS13-451UR (P2)
pyrG-S (P3)
VPS13-10270DF (P5)
pyrG-A (P4)
VPS13-12076DR (P6)
VPS13-12037DR (P7)
VPS13-2593UF (P8)
pyrG-731UR (P9)
pyrG-780F (P10)
pyrG-356F (P11)
pyrG-1149DR (P12)
VPS13-951F (P13)
VPS13-1869R (P14)

TAAGGCAGCGTCCCTGTAAG
AGACGAGACACGACGGCGGCTTCAGGTCAGGGCAGAG
CGCCGTCGTGTCTCGTCT
GATAACATTGACCAGCGGCTCGTCTACAGGGCTCACTTGC
AGCCGCTGGTCAATGTTATC
GAAACTGCTGGTTCTTCGCTAC
TGCCCATACCGCAACTTCT
TGGGTTAGAAATAGGCGAGATAC
TACTTCAGTCCAGCTACCAG
TCTCGGCTACTCCGTCCAAT
TCATTGACATCGGCAACACG
GTCGCCATTTTCTCTACGCAA
TTCGCCATCAAGAATACAAGG
CTTTGTCGTGGGAGTTGTCG

The sequences underlined are the complementary sequences of the next adjacent segments. The names in brackets are the

abbreviations for the corresponding primers.

http://journals.im.ac.cn/actamicrocn
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12 BRAKZE VPSI3 BREWHKME . dift Kk
Southern blot

PILEL GRS QP4 JLN4] DNA Miitk, FS
Yy P1/P2 . P5/P6 73 il Y 1455 1.90 kb b it [a] I
(U-VPS13)F1 1.80 kb i [m] & (D-VPS13). LA
PAB4-1 ki DNA Syt , F514) P3/P4 ¥ 1%
F 2.75 kb HEhEE pyrG B, SRJE R A AR A
DAL BLICR S QP4, B AR E IR AL A 1 £
AL S22 8 Penttila A5 2 3E1717, K
AT, R bR AT A
W BTSSR 4 R, BEJS AT PCR 5%
TIESE DR B3R A A, T 6 U I A ) TR AR R T
AR, St 4 Wk, [RINE T PCR (56
WE, H 2P 4 25610 PCR BELS Ry
ER, BT E s, LGy PUP2 &3
5511 1.90 kb FBE, 4 EcoR | B [BIE 1) F B
(1.29 kb)HIFESREr . FHERET X Neo | Big ) iy 5L 20
HYE1T Southern blot B&iF, FAZE R JE SR Bk 423
Fali K/VA 6.38 kb, Hi KR FEA 4.38 kb, Southern
blot 52 J5 1 %% I8 Roche ) DIG High Prime
DNA Labeling and Detection Starter Kit | 1] 45 .
13 BWRER MR R WL
131 WZAEKBERWE: B 1 pL fFkEy
10% A~/mL)4EFh 25 MM [ {4 R sl A4 BRTRR
3 ANEE (AW T BT LIRS R A 3 MR
Y PAT, SRS RS R), 30 °C fERE:
Fr, B 12 h i RV EAR R RAE R AR A K
132 WHEAEYENE.: KAl 150 mL
MM TR A8 57 36 v (B P20 Wk Ol 10°4~/mL),
30 °C. 200 r/min £ER}E T BEFR 12 h OHE 10 mL,
13000 r/min B.0> 10 min, 32 g w2,
HRASTF/NOK R ZRA —A, FEga 2]
70 °C BEAEHL T 218 8 5 W AR it

actamicro@im.ac.cn

133 BE#AZWE: B 1 ul WFEkEY 10°
AN ML) MM [P e, TG 5 3 LA
A5°fRHB ARG IR, 30 °C MHIRKGFR, Frii%k
PR 22 5 JIE 047 R B A AR B 244) 3
1.4 H:fassm
141 AR B L pl 79 (R BE 2 10°4~/mL)
0 PDA FEIRFAR e, 30 °CEIRIEF, fiE
e Al A RS S AE AR RS, IR S R AR R TE
PR GE R PR M pra i, R meki Bk T4k,
142 FEEBRZEWERFES: W1l fl+
(e 2y 10° 4~ /mL) 3R PDA [BEACE# e, 4500
PR % DA 45°f bl AREFRILH, 30 °C fHiRKS
Ir , FFINGR A 22 S TR B A BRI IR A
15 HFERIVZ Pt

B 1 pl AT (MR 24 1084 /mL) R0 5] 0.5%
YR RUZ M b, 30 °C KigF 4 d, MEIFIE
YRR LERERDN, ITEERL, [FEHE
MR SRS IR 25 R .
1.6 SHHEREEINE

W AT BRI ] 100 mL (500 mL ) = £ )
HAR TR R AT, 30 °C. 200 r/min 535 36 h,
B 10 mL £ 4E5] 100 mL (500 mL () = i) &
ek Ry, — g I Ta] 5 BRURE . K44 13000 r/min
2400 10 min, B E 35 I E M AN R R R R AR
L 12 A B SR A Bradford ik R A7
JE o UEACHEE I E W T« Ff(50+1) mg Whatman
IEARHT ZE] 25 mL BEFRE IS, A 1.5 mL pH
4.8 MIFTBEIRZE v AN 0.5 mL Fi e — & 5l
i, JR2); SRJGHE 50 °C Z1F F /K 60 min,
FEAMA 3.0 mL DNS £ 1E S, &k 10 min, HIZE
K EZ ] 25.0 mL, #%5), 540 nm 4b{1 OD &,
Xf BT LR AN IINEE, A DNS 2 J5 B A B
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2 HERMAH

21 HRAKE VPSI3 ¥E

R PRI 1 BB A 1 2 B AH G EE 1 VPSS
FEHF4(NCBI GenBank: Z73145.1), i/ H %
A% I [H 2 (http://genome.jgi-psf.org/Trire2/Trire2.
home.html) Fb X 48 BLFGRFE VPS13 [R]JEIEA .
Z N 5 (jgi| Trire2|65104|) B % i 22 KL 2 75 4]
143 3124 A AERR IR L . P12 BLASTp Hoxf 73,
RIZIEN e @ FERKF- |5 Ceratocystis platani
(KKF96583) . Hypsizygus marmoreus (KYQ45681)
Komagataella phaffii (CCA36675). Saccharomyces
cerevisiae (CAA97491). Drosophila melanogaster
(NP_610299)#1 Homo sapiens VPS13A (Q96RL7)%
FEA R Ll E VPS13 41l 5 B RR
B VPS13 JP eSS F I R Gk B
(K 1-A), H K AE S Ceratocystis platani 7% 5%
F I AL H VPS13 48 IS S 40 i A% A )
B SF HRA YRR . F3— 7T, EEERIR
AT, FRIEEERE VPS13 1 & AJE VPSI3A &
F A T A R o, S5 R R B VPS13 SIS A 3
AN IREAR ST 45F94 : Chorein_ N (Chorein 5%
VPS13 N 3 [X 5 ; pfam12624). SHR-BD (J&if1 431k
MM 13 SHR 454 X1k ; pfam06650) /1 ATG_C
(AWEAHSRE A C fmahtaid; pfam09333) (141 1-B).
£ b, VPS13 FE{E EAZ A e s AR SP Y, H.
EE T EAZ AR T RE HAT BRI RE
22 HEKAKEAVPSI3 WM E KX PCR fl
Southern blot B&-HE

% | Double-joint PCR il & 5 R, 34
U-VPS13. pyrG. D-VPS13 #HT 3 H Bl &, ff

MG PLUPT ¥ Ha43 2Iii bR &, el
wE 2-A.

(A) 100 Ceratocystis platani

99 Trichoderma reesei
100 | bY———————— Hypsizygus marmoreus
Komagataella phaffii
100 Saccharomyces cerevisiae

Drosophila melanogaster

Homo sapiens (VPS134)
0.2
B) 7. reesei 1 3214
Chorein N SHR-BD  ATG C
(3-112) (2279-2561) (3002-3070)
S. cerevisiae 1 .—.—F 3144
Chorein_ N SHR-BD ATG C
(15-112) (2206-2484) (2932-3002)
H. sapiens | .—-—.—3174
Chorein_N SHR-BD  ATG C
(4-113) (2209-2452) (2946-3025)

1. BERAS VPSIBEHETE

Figure 1. Identification of T. reesei VPS13 protein. A:
phylogenetic analyses of VPS13 proteins were performed
using Neighbour Joining from T. reesei (XP_006967068),
C. platani (KKF96583), H. marmoreus (KYQ45681), K.
phaffii (CCA36675), S. cerevisiae (CAA97491), D.
melanogaster (NP_610299) and H. sapiens VPS13A
(Q96RL7). Numbers indicate the bootstrap value. The
bar marker indicates the genetic distance, which is
proportional to the number of amino acid substitutions.
B: domain analysis of VPS13 proteins shows relatively
higher level of homology in the Chorein_N, SHR-BD
and ATG_C from T. reesei (XP_006967068), S. cerevisiae
(CAA97491), and H. sapiens VPS13A (Q96RL7).

4390 DL B G K 55 QP4 LK 4 DNA Fll pAB4-1
ki DNA it , $74475 38 1.90, 1.80 F1
2.75 kb 1y VPS13 | T i[RI IE F pyrG HEH Bt
Z:Fb 4 PCR 1571 6.45 kb 1Y VPS13 fiils & . ARJn
K CaCl-PEG i 5 Ay J A= o i 1 A Ak HE KR 2
QP4, PRI T AT 4l st PCR J¢
Southern blot FuilE, A{IIEIG 2 BRIGIEIEMT
VPS13 LB R bk, #HAr 4 HAVPS13-1 Al

http://journals.im.ac.cn/actamicrocn
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AVPS13-2, BiFg5R B n, VPS13 HfbtHn LA
P iR A pyrG A% X NEREEA 0.79 kb
(&1 2-B). etk b ieslise Bt 2.38 kb (/&1 2-C)FI
e o PR iR 2 B 2.08 Kb 2247 1 4571 (K] 2-D),
1717 HH R TR QP4 Y (PR B PR X B HL0 Sy S s}
BAY M HW R BT, STNERMGEG. X

F W] VPS13 bR & B 4 K RIS e, LA A
HRARE QP4 Jetafkrh HEMffi ] VPS13 A A
51 H1(P13/P14)Y 14 0.91 kb Bk, VPS13 4k 1
Fl H,0 WA HIRZHs, QP4 fEY 4 H 0.91 kb I H
(i (8 2-E), 160 B IR % VPS13 TE Y A K1

EAWOE MR . S T HE— 2PN VPS13 [l

A) 0.91 kb
) 175 P7
<«— <«
—_|| —_— VPS13 >_—_> QP4
Pl | i3 P5
Nco | Nco 1
4.38 kb
6.38 kb
o P12 p
Nco 1 Probe rr—— Nco 1
| P3 P11 P10 I
— - — AVPSI3
P& 538kb 0.79 kb 208kb 1O
B
()lkts’_ I () kb M 1
. 1 5_
1.0—
0.79 kb e —0.91 kb
0.5—
(C) kb M
30—
A— 2.38 kb
1.0— 6.38 kb
D) kb M 4.38 kb
3.0_]
2.0—

= o

2. BRRAS VPS13 EFEREE

Figure 2. Construction of VPS13 deletion in T. reesei and

A: schematic representation of the deletion of VPS13; B-E:

¥J3# % PCR #1 Southern blot 33
identification of the mutants by PCR and Southern blot.
confirmation of VPS13 deletion by PCR amplification;

F: confirmation of VPS13 deletion by Southern blot. M: 1 kb ladder DNA marker; 1: PCR product with H,O as
template; 2-4: products of PCR or Southern blot with the genomic DNA of QP4, AVPS13-1 and AVPS13-2,

respectively.

actamicro@im.ac.cn
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BB IERATE, ASSCIFJR T Southern blot SZH:, 4%
RN, R TR SR 4 1% 2438 451 i 4.38 kb 1
KH 6.38 kb (K] 2-F), SHUBIAMHAF (& 2-A), HIt,
HLIRRZS VPS13 J Rk B RRAL EE R ) o

2.3 HRARE VPS13 ZRE A E M ERIAR

T JEXT VPS13 FERI S MR & Tk QP4 i
17 A KB HT . TE 2% A5 MM [ 4747
_EREFPAVPS13 1 QP4 1T (fl T JE 10°4M/mL),
BER 12 h I 22 AR AR P 224 K, 5L
AR, 5 QPAAHLL, AVPS13 T 22 & JE A
(Bl 3-A)o X HAEY S E R, AVPS13 4:Yht

(A) —=—QP4

| ——AVPS]3-1
—a—AVPS13-2

=]
(=3

Colony diameter/mm
) &~ o
S > =

(=)

12 24 36 48 60
t/h
(B) 5 —a— QP4
—e— AVPSI3-1
4t _a—AVPSI3-2

Dry weight/(mg/mL)
o

0 24 18 72 9 120
t/h

3. VPSI13 EFEHREMNBRASZEKIF I

Figure 3. Effects of VPS13 deletion on growth of the
T. reesei. A: colony diameter of the T. reesei QP4 and
AVPS13-1/2 strains grown on plates contained 2%
glucose; B: growth curves for QP4 and AVPS13-1/2
strains.

16 48 h ZJ51k QP4 W4 %, Hi KK QP4
e 72 h BAEYSIEFHRK(E 3.40 mg/mL, T
AVPS13-1 FIAVPS13-2 7£ 96 h AE 4 i Fl| ik e KA,
4351k 4.70 mg/mL F1 4.47 mg/mL (&l 3-B), x4
L5 R 5AVPS13 6 22 & Gk A8 18 A 7 ) o i
— P RFAVPS13 K QP4 [T 2243 SCHA T Ao 5%
HERZMAVPS13 [ 22 73 3 W LE QP43 £ (141 4).
R, VPS13 BLPA B2k S B bk A 1 A1
BRI 2 722533 .
2.4 VPS13 B [H I 5 AR Y A 7
AWFFIGE, VPS13 SR B B 1B B
T e IR A S T AT TS, AR ST VPS13 SN
R 2 A5 5 M HEL QR 23 R R 9 2 AR AT T 40P
AP 2kt T B ] LR, AVPS13
Fb QP4 AR B (i (8] 5-A). XA 5 d 1At
Tl =gt 45 REPIAVPSI3-1 FIAVPS13-2
7R (4 3.12x108 NEAR) 242 QP4 (14.1x10°
MNEM)F) 14 (- 5-C). M iE—H 00 F % 45
XFAVPS13 Fl QP4 HEATAFIE B4 A WA TR bR AR 1D
LA, SLIAE R L 2 QPA TR AL, AVPS13-1
MAVPS13-2 iR A I (K 5-B). Hitt,
IR % VPS13 Kk [ dik 2k Xof T Pk A= L A7 R B
AL
2.5 VPS13 B [RARTL 4 KB W

h T E BLROKEE VPS13 B RS 5 sk
B SR YE R W0 530, E S AE S A PR W E Y
0.5%LT 4 VAR T R REAVPS13 il QP4 1,
30 °C#55: 5 d, Al er 4z T4 FAVPS13 il
QP4 T 747 W HAR I TR Lo Al i AT VR £ 4
REHE ST NAEZRPARATLIE Y, 7EAVPS13-1 Fil
AVPS13-2 FEAR Kk I 22 J8] Bl A — A4 W dnb (1375 A e
177 HH R TR QP4 T 22 ] 1 ) 75 W L AN W 25 (%1 6-A\)

http://journals.im.ac.cn/actamicrocn
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B4 BRABAVPSI3 H 4 RHME
Figure 4. Microscopic observation of hyphae of T. reesei AVPS13 strains. A, C, E: microscopic images of hyphae
of T. reesei QP4 and AVPS13-1/2 strains; B, D, F: microscopic images of hyphae of T. reesei QP4 and AVPS13-1/2
strains.

AVPSI3-1 AVPS13-2

B 5 BRASE VPSI3 EERAITEMEF N
Figure 5. Impacts of the VPS13 gene deletion on sporulation in T. reesei. A: spore plates of T. reesei QP4 and
AVPS13-1/2 strains grown on PDA plates. B: microscopic observation of sporulation of T. reesei QP4 and
AVPS13-1/2 strains. C: sporulation of T. reesei QP4 and AVPS13-1/2 strains on PDA plates.

—
w

—
58]

=l

=)

)

Sporulation (*10* spores/plate)

=1

QP4 AVPSI3-1 AVPS13-2
Strains

actamicro@im.ac.cn
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(A)

AVPSI3-2

AVPSI3-1

(B)

o
=)

=
o

0.08

0.04

Radio of transparent halo

0.00
QP4 AVPSI3-1 AVPSI3-2
Strains
Bl 6. BRABAVPSI3 EMRFHERE NS
Figure 6. Analysis of the capacity of T. reesei

AVPS13 strains to degrade cellulose. A: avicel double

layer plates of T. reesei QP4 and AVPS13-1/2 strains. B:

the radio of transparent halos of T. reesei QP4 and
AVPS13-1/2 strains.

PE— LB AVPS13 Fil QP4 (42 L (1K 6-B), 4%
F BN, AVPS13-1 FIAVPS13-2 PE4% L (45 M
0.13, 0.12)%y72 QP4 [&l42 H.(0.03)1 4 5. NI,
AVPS13 (WL YL 2 i /3 E T 835 = T QP4
XFAVPS13 Y5 QP4 AT 4R 15T 41T Tl
PR I, BOE SR 9 d B 3 0 I 2 P o0 2 1) B 2
YE R WSS 7 MRS & I >R A Bradford
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Effects of VPS13 deletion on hyphal branch, sporulation and
cellulase production in Trichoderma reesei
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! College of Biological Engineering, Qilu University of Technology, Jinan 250353, Shandong Province, China
? State Key Laboratory of Microbial Technology, School of Life Sciences, Shandong University, Jinan 250100, Shandong
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Abstract: [Objective] Trichoderma reesei is one of the major industrial fungi for cellulase production. A large
amount of cellulases are secreted from the fungal cell through the protein secretion pathway. Therefore, knowledge of
specific gene functions related to protein secretion would contribute to identification of key factors controlling
cellulase production. In this study, the vacuolar protein sorting-associated gene VPS13 was deleted by gene knockout
strategy in T. reesei and effects of VPS13 deletion on fungal growth and cellulase production were analyzed.
[Methods] Double-joint PCR technique and homologous recombination method were used to delete VPS13 gene in T.
reesei QP4 strain. Fungal cultivation, microscopic observation, sporulation detection, protein content and enzyme
activity determination were applied to compare the growth characteristics, morphology, spore formation, and cellulase
activity between the deletion strains and the parental strain. [Results] Two VPS13 deletion strains, AVPS13-1 and
AVPS13-2, were obtained successfully. Compared with the parental strain, the mutants showed slower hyphae
spreading, but their biomass increased significantly after the logarithmic growth phase. In addition, VPS13 deletion
led to delay of sporulation. Cellulose plate cultivation revealed that VPS13 mutants produced clearer transparent halos
around colonies than the parental strain, indicating that VPS13 deletion increased the ability to degrade cellulose.
Furthermore, liquid fermentation showed that VPS13 deletion also improved protein yield and cellulase activity.
[Conclusion] T. reesei VPS13 gene can be used as an important target to improve cellulase yield.
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