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GAQ Xing-Xi YANG Qian GUO Zhao-Kui SONG Jin-Zhu
{ Dept. of Life Science and Engineering, Harbin Institute of Technology, Harbin 150001)

Abstract: Agrobacterium tumefaciens-mediated transformation system was used to study on factors influencing
transformation in Trichoderma harzanum. The results showed that the transformation efficiency was correlated
with A. tumefaciens strains, bacterial cell volume initially used , concentration of conidia, co-cultivation time and
acetosyringone induction. These findings should facilitate future study of T. harzianum and stimulate wider use of
this valuable transformation method in other fungal transformation.
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IRBARFTE (Agrobacterium tumefaciens) —T# = KA LIRITH, ERESEH
YIE R R R YA, ¥ T-DNA (wransfered DNA) # AMYARIH 8 A Y09
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KZRTE: KEHE (T harizienum) T88 R TR Ak k%,

R ARFT R pPK2 X T S. F. Covert ##Z ( University of Georgia, USA) , Zfi
P HBERNREH,
L2 RFEMEHES

BURL pPK2 KRG R : HE L BIRAT B AGL-1 #1 LBA4404 R, A LB ¥4 (&
50 pg/ml RAIEE) EHBM—RHEREFEMT7 ol LB BEEHE (550 pg/mL
FHREE, 50 pg/mLFEEER), 250 /min, 20CTHFF24 h, 2 KH MM BEIEHE
(FEUAE 200 pmol/L ZBE T &F, AS) HBE 0D K#0.15, BEEBEH AN 4R ZE
0D, H0.6~0.8,
L3 FRMAERAHERENRE

S HRE B R B — € OD AR A 50 pl, 100 uL, 150 pL, 200 ul,
250 pL TARMER.CES, 4,000 /min .05 min, % L, F95H 100 L MM
WRERERRVRE, HTHL.
L4 ARBFBREAH&

S mL REZEBKMEEFES ~7 d ) PDA VIR R FABEN £ /T, mekit
BHOTE, SREH MM EEEREMBEEHMN MM FHRE (10° ~10° f~/mL),
1.5 #H4i

HIA R B R F 0 100 pL AT A 100 uLL BRBS —EREMERTRTE
WIRSEHHAEMM (AT AS) b, 27CHEEFE 12 ~ 60 h 5, TEFEMHE
A 10 mL M-100 AR (5 200 pg/mL 81 E £ A 300 pg/mL LAEE), 27CH
SEMEFE, K#YS ~ Td W WEE LA,
1.6 #:4kF PCR-Southern blot 3

AREHE DNA WERGECH (8] rikitdy, WS EMAHEA PCR KM &4
94C At 4 min, 94C 45 s, 60°C 1 min, 72°C 1.5 min, 35 -8, 72C 10 min,

FTAMCHRE AR IR, pPK2 LB DR EN EcoR [ A Hind T BV 1 BR,
TEF MIARIC B 2438 H i 7 & DIG High Prime DNA Labeling and Detection Starter Kit IT ( B
F Roche 247)) LA EHT, ‘

2 BRE5SW

2.1 RAEEHRENNRLAREK

HTHEREEHEEN SLRABARERLETREEGE LT, SRR
WHAEIREMNRITEEN, AR E Tk LBA4404 MR RMBEH ACGL-1
¥, HELRAEABRERT (3 KEEHL, FR ACL- FEMAEH WL PIRGR
T, T LBA4404 FERE4b PR, Atk el L, AR AT B A 2 A0 OB Al AR R AL A
Y, FEEAE R,
2.2 ZEBTEN (AS) MEdn®m

TERIT /T A B LD, vie EEMELTE ASENES. I TREER
HEN PHHERAETORE AS OES, LR PRIF T T4 RIFEELE
FEMATAIA 200 pmol/L AS; FEHEFRMMAFAIA 200 pmol/L AS, FH{LLER
RE 1 AIUERERITHSRAR PR, MRIEFEPRMA AS,
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MERHFE RS FEIMA AS MAMA AS, BRI/, HAELEFRZ IR
WG LIS FRET A AS fE¥ B E R SRR, TREAHEN SHNLREAEELRIEY —
FE, WHE AS M vie EEFHEF.
2.3 RARNEAEERTEL TR

FFREERIEFR BB (0D, #4570.62), 4550 ~ 250 pL Bk T &1
BELO0Eh, 04 LW, A1100 pL MM BiEHEREEH B FIEE, 255 100 uL
AEEMERT (107 N/ml) BE, BERER48 LG, BEERTR HBlkEs
FEFTHATRE, ZRNE 1 fix, MERTEVSERENSM, BLEES
FrE, HYSTERBERME 100 pL B EN, BEEABAEHUE, LG EREE
nE) 200 pL i, ARG (190 MEAF0 RT), Hsin 5B Ak a1 i
VIR E, RMfEHAFERATRAY. XTHEEANATEKE TS SEIEE
K, Amimd rEmeSEFE EER, BEREFETR, T, E—E8ER, o
S EME AR ERERSEILE,

F1 FF AS bR ENRE 200

<_
RALSA s & 10
+AS -AS 3 100
&
35 +AS 50 ~ 190 10 ~ 85 5 50
b - AS 0 0 0 0 100 150 200 250
W WEARIEER 100 L, AGEAT s @/ e L
LR 10° A/l FERESRIE 48 b Bl 1 R BRI R X A
a0 - 2.4 HERFRENELHORM
< ool RATEE B RS, 251 100 pl 3
¥ IS 100 uL FREEHABEMERT
g 0 RWIRAE, WHHHESE 48 h Gt H LTI
T st %, GRWE 2R, BLRWERBLTR
o Lo s BHARE—EE (100 A/ml), BEERT
1.0E+03 | .0E-04 | .OE-05 1 OE+051.0E+07 1.OE+03 ?&E]{ﬂ-ﬁ%%{t$mﬂ—f§j, {Eif,}@%ﬁgfg
HEfT IR/ mL) Bl —EE/ (10° 4~/ml), BhEARS

WL, AR ES AR AR EZ R
HEE—EMLHXR, S8 1 RAOVLIAESL, MREFEFLAHZLLK, FH F#ik
BISEEL, w1 HENALR Y, MERBEEAEAMK.

2.5 HIESFRHEXHEKRE

R TR R SR ] ) X AL e, AESRIE IR, A0 A e fa] B R R AR b SR A
HRWE 3, I 12 h G RER RE SR ATF, BEF 24 WAL BEAT,
B/ BEE LR A E R, PR ET S, HIEH 48 h, FibF AP R, aksk
BB AEARANE, E20 AR T, XTRREHAKREENTEERK, #EZ
EHREESER, URERE A FEROTERER, 0TS R LR NEK.
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2.6 HALT8) PCR-Southern 235453

BEVLPERR 6 1ML T RS, UIBFARA . 20
LRIk X, 7E PD MR SR IE S 3 d
J5, REIEE A DNA #47 PCR R W (&
4a), 6 MERBY B R EEENES
SEHBT, X EIE R PCR YT .
Southern ¢32 ( 4b), 6 AMEE&A A 3l S
S, RNEIRBRAEN SHBEE o
WHECRER T HERRMEREAARE B3 SRR R LA
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P AL T ¥4
2 8

(=]
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B4 FATHBRFIEEEPCR (a) K PCR™Y (b) Southern H3TLRE
M % Maker: ADNA/HindIll, | R pPK2, 2 BFA: 8ibk, 3 ~8 §64LT

3 g

ASLHG A E A BB AT bk LBA4404 FIRATREI K AGL-1 B ¥, HEAE
H AL RARITBA R ¥ AGL] A FRHALRGRY, X ERAH KN
ARSHEMER, ZRARERERTFEN FLRAENREZLTESH FHYN
AR AP FRE, RBRFANSOABRZAMMYEL &, ¢
WEAS FYRMFET, HHEEEREB, WIFEPAM AS 6, B4 HEESEL
B, B vir ZREEDX T-DNA M ABEEBFREZLER,

RERHAVHERENATE LR TRENSEANREFEENEE, WAE
REF AT, AERLFLB - HE, HERENR FRESNEAE,
B AARMERIG SN, 55— H, VIR E R R SR F AT S R A,
XA TRAAFERRATH, MM FENMMFNS, KFATELH—EHE
ARERRRT, TWEMEZ RS —E R LB R,

e Fret R ARt R, AFNRRATIHZR T-DNA HEASTEE
—ERETE, SRR IR A AT B R AR AR TR, AR, RAFEN
REMRFGIE, MASERAHTHAEERNRE, AbBIEKLTFOEEEK
ST ARG, Et, #EE Y IR KSR N E R, &
LR URFTE ACL-1 - FMAT R, JHEFRIEILI48 h WEH, MR, RRBRF
WHREBRMAFREREME, DRFE—FEAOARSARER, 755 BER
Bt ] R LA AR

R AT B At 3 1 8 4 e AL R S0 2 1 K A F 20 7 3 44 4R B R e 5 L B 3
BRI B A WA —Fh R BEBRAE, X HAEAHLE LA RS KA T STE NREA, 0t
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W AN E MR ERAEMNR, BRTAEEANLIERERS, BRERSHT
PERME . HEWAER R EEZAME (hfaT. J2. RERES) STER
WEAL S, XEFERFTUEERANE, AddERRERAEMFHAEN
AL RS, ARG FEEATEERASHRIGHE L B S MRE, X3
FEIABEURRCLRANFNREHECRERAERNSEME,
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