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Fungal Pesticides — Trichoderma spp
Part 1: Trichoderma spp Technical Concentrates (TK)
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HEWENKRY KREE
E 1y REEEH

1 fEH

R IE T AEMEMR G AREFEREZGER  WET7% &, W%, ke, iz
Yl e

ARER G LU AR E Trichoderma asperellum. Fa7K A% Trichoderma harzianum.
RERAR%E: Trichoderma atroviride S5 A% T A1 9 s ML FOBPIR AR B B REZY

I =B RO IR L A
2 FIEHES| F

NSRS T AES 73 B R S AN AT A o N AR H I 51 R SCfE, A0 H I RicA
T AR FURARAE HHR 5T S, oA (RS B d@ i A
Ire

GB/T 191 tAffia Ertrid

GB/T 1601 AR ZjpHAE e 7 ik

GB/T 1604 i i A% 245 45 S KLU

GB/T 1605 P i 4 25 %A J5 1

GB 3796 A< £yt

GB/T 8170-2008 H{HAZ LRI -5 4K FRATAR i) s AH 5

GB/T 30361-2013 A% £ -1k & ) % T 12
3 RiEMREX

NAUARTER E & T A
3.1

AREFHBEZ Trichoderma spp technical concentrate (TK)

FH A %5 1 0 B i 22 AR B A 7 T 3R AS ) e 5 e A A BB E A 1oy, B RO R IR
S5 PR B R I AR I A AR W 2H 7 R 2 2 T
3.2

£ #4E Conidia content

TR ARFEE AT ENATE, R riEmaEstfrmEEf T,



FE: AT ECFU/ 5T .
3.3

BT RAAL colony forming units  (CFU)

e AR T B 245 YT KR R 49 2 1 BB iR AT 107572, i H AN 7 U 3R 1
Wb, FEE RSN TR MR EE, B NEEERERA (CFU), @i AR %
TRV AR B HE R A A AR 2 RE R P S
3.4

Z*B % microbial contaminant

ARER R PR TARBERS, HEBMEY) (EEMARETS) &5 S HER 2.
4 EXR
4.1 40

G R A P T RAR 1 & e AR EURE A Ry, — O SR EIRY, TR ECR
BEIE P A F PR A 25, EFEN TSSO K> 8 R WA 7y ML A%
it AERCABI ST R, AT B
4.2 Hhr

AF W REZG B P T H AR BT R 1 2R

Rl ARBEEES I E Kiahn

i H B i
i, CFU/g >20%10°
R H, % <1.0
THRpE, % 8.0-12.0
pH 6.0~8.0
5 R
5.1 #ifE

%8 GBIT 1605 MLE HEATHE A iR AR, HIBEHLECRIERHE SR e, A EREA
/D 100g. KA A A BRE R AARER MR AR G5 2, SRAE AR MERAE TR B 22 75




KW, FEaRE G MRV AT, A ARELRIRTSS, T 4°C%MF TIEAE.
5.2 WMER

K FH DNA ST IR AESE DR BEAT AL, I ATl B R3S R BEAT B R 25001, 400 532
JLHE3% B
5.3 &TIENE

KRR B v TR0, B4 5l CRUTG
5.3.1 WFRER

SRR (224l

LR EHENELNRE (PDA) Biarlk,

EAMREFRBNR (NA) Bigrd,

TwK:  121°C7&VUKIE 30 704, W EE&H .
5.3.2 FEUA. W&

BEFRML: EAZ 90mm, & 16-17mm, JEHB R 58 45 F & Y 0URE

TR K5y 0.001g:

oA

o R 2K R

e TAES,

TEIR R ¥

TEREE A (BIEVERl (0°C~50°C) , #EIRZEX2T; );

TER 7K i 4

AV ERET: <1000 f5.
5.3 3 WP R
5.3. 3.1 b I HER

ELHERERMT, RSB, HERFREL 1.00g FE4, A 100mL [ TE R 7K H
it 30min 5, 4% 30min, fHEIFEE 100 REHIFERIETR, FRidh 155 . RIESIEE 2 (L)
Fike 6 N HEAT A ERRRE

x2 BERBER

YT 1 2 3 4 5 6 7

KB KR (mL) 100.0 | 99.0 [ 99.0 | 9.0 | 9.0 | 9.0 | 9.0




TN b — R B PE VA AR RS (mL) - 10 | 10 | 1.0 | 1.0 | 1.0 | 1.0

ZH RS 10% | 10* | 10% | 107 | 10® | 10° | 10

5.3.3.2 I ¥

AR EOE

FETC WM K L3R 5 BR EEM R 3 550 100uL - 0.5% Bt S IH L #4 PDA AR L=,
FH ih B S8 SOURATAE AR T, BB 3 IR, AR5 E T 25°C T H59% 24h~
48h J5, EFEEEKIMEERE, BUETEEE 30~150 S AP AR AT T
53.3.3 5

a) # WA AW TAR B T B S B A, T ROZ R 3 N E T
PR E I, PR AME R IAH R AR5 E, VRN % o BEZGH I BRVRE. InE 6
SRR 3 PRI R E (CFUD 7051009 79, 80, 81, NIiZBHZGH)E & A :

N= [(79+80+81)/3]=<10%x10=8.0x10"° CFU/qg

b) A B AL R L PR B T B S B EGE 2 A, AR (1D 15

N=YC/ [(13n,+0.130) >0.1] .........oonn..... 1)

A

N—IRIRE R (g) P %L (CFUlg)

S C—P CEid B v BB EUR TR0 T A AN

n— 5 1 NI EUMVRE P AT P A

Np—2 2 AN BB B AR T ACE

d—26 1 AR IR R 1

Bl AR R (107) IR (CFU) A 140, 148, 142, 3 _MiRE¥ (10°)
MIFVEE (CFU) 20, 21, 23, MIHRHEL (1) 5

N=(140+148+142+20+21+23)/[( 1>3+0.1>3) 0.1x107]=1.50x10"° CFU/g
5.4 ZRBEEKIT E
5.4.1 RWTVE

4 5.3 T TINGE, 1EHE NA B FEm e i IO AHTE A4 18 s 165 PDA 55324l

FES AR AN R R AR R SeTH e B R R R RO, R mR il (2) 5

&

pid

N;+N,

N1+N>+N;




A
X—Z:HE R, AN %;
N —4H B 4% T T V& B S A, By CFU

N T M B T 4% T T Vi B8P i A, A0 CRU

Ns— A B 11 14 B TR AU AT, L0 CFU
5.4.2 o E
PRUCTAT INE S5 SRR 22, AR 5.0%.
5.5 pH K1 E
2 GBIT 1601 H, pH fE THEBEATIE .
5.6 TR 2

F2GB/T 30361-2013 52 (AR 24 MR V280470 2
6 PR SR

IAFEGBIT 16047 5E o« HIFRE ¥ 4b 23 42 GB/T 8170-2008+14.3.3117
7 A . A% g
7.1 G RS

FEEL AR E . BREERIFES GB 3796 FiiE, [AIN VRIS &4 .

@
i

AEERNFFA GB 3796 £l GB /T191 [FHLE -
7.3 Bz

ABW R OB RI AR TR, Ian P & 45°C Ll ki, &
TR THRAL, HNAEE SR TIEERK. S, EERN BibmiR. AM5REE
AR A A A FY RS BB,
74 %4

FEAE FI U T B bR 2 BRI BRI . Bl 1 1 %
7.5 Byl

B 1A H o NI Hi, 15— H W58 R0™ S s S5, 5 T by R AT
AR



http://www.docin.com/p-35318880.html

M A
(BRI )
B HR

POCHE AR REEMA . WA AR EE R+ bk g S

F T %4 Trichoderma+....

SyAr: EE (Fungi); EET] (Eumycota); RN W] (Deuteromycotina); £
4N (Hyphomycetes); #2f H (Hyphomycetales); M} (Moniliaceae); K% )&

(Trichoderma); Ff. WHp, 2ok & 1b7A,

TEASFHRE: AFRET DL R W 3MOR R @A T A AR E 9, AN R 2 [a) R
B EZ . OTERAR, FHAENE MR

A.l BifiR% Trichoderma asperellum

AT

TR BOEERIE SR R, AE PRI, Ky (11.7-6.0) x (3.0-5.0) pm;
T ERZR, KB 1.0-1.4; 2AEATREEOVREE. FIEA T, M/RE4E,
WERIE 2 OPEIE, S, W&, HA$6.2-11.5um . &L,

Iy AT

FECMDH IR Ik LA T2 AT 0 TR . LM TN, A0 IR
TR, o3 AR A TR AOIRRE S B RR A, T B A e 2 M, T
Ui B VAR BRI BN A, 5 R A0S BEAE & Tism R 25 3G, W1k B
FEHIGN, B A BE LA, Ree A R =Rk, =R A FdE— R
% (1.7-) 2.8-40 (-7.0) pm. &2,

A :

AR IR A TR IR =R B T, 2-3 N HRE S R RS o AR EL
LI, AAE PRI . K (4.6-) 6.5-11.5 (27.5) pm, % ~2.8-5.4um, FA]FE (2.0-)
2.7-42 (-6.8) pm, FEEBTE (1.3-) 1.8-2.8 (-4.7) pm, KTElk: 1.6-3.6, FEFBRIA 445 .
3.

B FREIR

FEPDAR; 7 JE RV IE A KR A30°C, 30CA K 48h BVA 42 N31-47Tmm o HArE
TR R HUR LR, HARN0.5-2mm, BEEUMTEGE IS, B TR HVE BHES Dy 2-2

AMALHEL. TR B4 925°C IR Td. 4 PDAK JERE F R T L4,



KI5 HCMDF; F- FE 1 T IR TR TS B3

K1 T K2 prEd s K3 e

Kl 4 PDA BiFRIEE IR G R ILA Kl SCMD i FR I8 I7 5 I i TR A

A2 IGRA% Trichoderma harzianum

WLZEN], BN, ZRELN2-Tum, HENEZ EARW K1 2pm, BEEMATEER, [
Al A TR B b, B, ZRIN WA NS I R B R AR G, WERE EAERTE
A, ZHERNA-120m, BEEW, 1um/E.

AT

IR BRI 2 90 [ W B IR, 2 H0N1.7-3.24.3-2.5 pm, ~F4042.4x1.9um,
S b [, R A B B Gl RO s BEOGIRARA RS, FE B Gt JRIHA THFESE,
)4 el A TR B b, B, 2RI WAV EE W B L EGRER (, TEERTE EARER
kAL, ZHEEENA-12um, BEEW, 1um/E. &6.

pasast iy

AT TREE N, BRI, BB, HEESHIGERE N8um: AR TR R AR, A
PO BVT REAMA, SRR T R, 2-3 RS, REREREARK, ZiRay



B, 2-4 RHERIRHES], BAGEMIUSTRIGAR: P=H AE T FIE T 3 4 A
THER, el RERASEAEAS, FTLUER— MR E T E K. k7.

AR

2 ZE W ERIE BT, 2 80N3.5-7.5>2.5-3.8um, BTG Kk 10um, 7E3EER
WG4, P RE R, RN T I, 0.7<1.5um, 2 ECNEE 5
RS 184 AR AL REAR T 2-4 N TR HE S &5 3 5 A 900l Bk, T ) AR 22y
LB b 0 OB A s AR TH B HAAE y 2 I 28 W BR IR B AZ T %2 %3.5-7.552.5-3.8 um, 3£ 0
R44E, PR, ks,

B IR AR

FEPDAR: IR EE L o A KR EEN28°C . IR A KRR, 3dJm A2 T ik8em, Uk
WL ELEBR, AOEKE. KIONPDAR ARG HIELDA, K10 NCMDE AR IR

.

B

RS2

K6 A AT 7 AT

K19 PDA BFRIERIFFIGETEIZE K10 CMD BB IR m B LS

A3 IRGEKEE Trichoderma atroviride

AT



gt WRIEEINERE, B W8 RREA R IRIZE, e . Ky (2.7-) 3.0-3.8 (-5.0)
x (2.3-) 2.8-35 (-4.0) pm, KFELHIH (0.8-) 1.0-1.3 (-1.6) . WIE11,

Gy AR

SHEVIRA R 738 BIRBO HE AR IR 73 B LU W, (H2 43 AR A IR I SR 5 B 7
OB AR A AL 90° . W] 12,

A

AEK N (4.2-) 6.0-9.7 (-15.0) pm, KFEHEFIHN (1.1-) 1.8-35 (-6.3) , HELE I,
GEHENER: -4 ZHERIRASI, # L, By (1.8-) 2.3-35 (-4.8) pm, HHf
WA (1.2-) 1.7-25 (-35) um, RGN (1.7-) 2.3-33 (-4.2) pm. 113,

P S ERN

TEPDA $5 773k B IE A KIRE A25-30C, 25CAEK 72h WK FH/EHN (217
42.8-60.5 (-61.3) mm , FHEFFARkEE R, E148PDARFRER G HEEA, E15H

CMDE; BB R WA TS

12 SRR K| 13 it

Kl 14 PDA R:FFERFFEHIEES K 15 CMD B;7REER R E RS

ARK o> L EAFAE R BT



FEAYNEYE: WE (PR
B FRRAE A BodE KR N25°C~30°C; @&k R NPDARCMDIS 73L& H

WA N0 C~4C.,



M B
(RTE PR =R)
Eapud-3illpprS

B.1 FEABRZFIE

5% R A Ak 6 R T 5 I A% R TR 2% AR 4, AR L35 R (ki 0.00019)s
AVREE (10100 £5); mk K ES:; [ERIGFRAE: B BlE: X8 @smL) lE
2 WIETHEC (ATIED, AR L-BOERE BRI (@9em); B wBOA BT
A ACEFHRAG B TAEG: B mEARE O EREEEKEG BEOREK,
KRS .
B.2 FEEFREMAA

Wil BEHERSY. Tween80. SDS. EDTA. Tris-HCI. &b, Tris HAIE} . &
fiv SIREE. AR, LBE. Tris-base. TEMED. #ilR#:. JR#&E. Hiflk. CHAPS, %1
gl Trise WMiBEE (Acry) « THXUAMGBEE (bis) « HEMR. IR, BiR. RIK
L OFEE. R A, BB ORE. KOIR. BAIREREN . BEIRINE.

Hrgkk: PDA (pH7.0) }i:dE, CMD (H pH) Kk, & JES W% C.
B.3 TEAERHE L
B.3.1 WAME: HAMEMBEWEREEE. 2 EMTIEESE.
3.2 HKAME: 1F PDA 7R3k CMD 1597% B/ K, 25°C~30°CH; 9% 2d~7d J&, M
VRIS %
AR BTV FH TR AR PR S ) AR TV R
7E PDA Hi 9 5P H b S HR B IR, 27°CHEFR 24-48 /NI REH LA (A1 7, 72-96 /)
W ERHEIEY . WARAt, WLEE, SUEARCR: P XA RS A 0 SUR
RIVEH OB R . Gk, WEY], AR, AREDLH: oM TR B R LA,
HAL Tt EEE, WAESEATE=R0N, TREREAR: BS AT E
i1, RIm o BONIE /AN 72 AEAT EKERE, B, SOsaRat, E/ME EIRERIRR
> A A SRR AN
B.4 I TAYIFRAEER]

K FHPCRY H 1 FIDNAK TEAD K bRt RE R o I SR UK F B EE R ZHDNA, R A i H 5]
Y EARFE TS, HEEERE M T i, 5 CRw MR R e . .

B.4.1 PCR ¥

o8]

b
kL
f%



B.4.1.1 RHME K SDS i:#2H DNA. EAR7 LT :

1)

2)

3)

4)

5)
6)

7)

HC 20mL PD K53RHET 50mL #5048, FTH—RE3E 3d MBEUHESIR.OE T 28°CHRIK
180rpm #EH 48h, HUEER 22T 1.5mL BOLE .

IMAFREUE (Solution T ) 600uL FLE & A4 Db T 2504, BFES 4 9o Bob AR 5 B
T 65°C 7K 60 min.

13000 rpm &L 3 min,

T 15 mL B0 E ISR . &5 F0EE (25:24:1) J5 13000 rpm &
> 3 min,

WS HIMNG G SRR (24:1) J5 13000 rpm 5.0 3 min.

B3 IR NS R S PR EEITCE DNA (-20°CT8CE 1h), 13000 rpm 50> 3min.

70% 2B HE% 2 Ik, T8, 13000 rpm E5.C» 3 min.

B.4.1.2 43 AR % LK ZH DNA Atid , 18 White 251 775 1TS4 A1 1TSS P Fis A

5I¥)P 14 ITS-5.85-ITS2 [X 74 ITS-rDNA, F|H 514 Ef728 #1 TeflaR # 1% ITS1-18S-1TS2
X 775 Tefl-a. RNAKRUIFE 1.

R 1 Y HABHFIRRIET B RNER

A H&E (ub)
BEAR 2
Premix 25
519 1TS4 2
1% 1TS5 2
ddH,0 19
J<§--s 50

ITS-rDNA _LJi#5#0: 1TS4: 5-TCCTCCGCTTATTGATATGC-3’
ITS-rDNA FiE514: 1TS5: 5°-GGAAGTAAAAGTCGTAACAAGG-3’
ITS-IDNA X N FE 5 1 25 5% Bisset? Mg frAssl, i F:

94°C Tz 14 1 min

94°CAr 1 min



50°Ci k. 50s

72°C ZiLAd 1 min
I 33 MFIA
72°C A 10 min

K5I ER RS 3 K.

Tefl-a _EJiE5| 40 Ef728:5'-CATCGAGAAGTTCGAGAAGG-3’
Tefl-a FUiE5|40: TeflaR:5'-GCCATCCTTGGGAGATACCAGC-3
Tefl-a RSARTA 1S 55% Chelkowski™ ™G sz, WF.

94°C Pl A 5 min
94°C A 30s
55°Cil Kk 1min
72°C 3LAf 1 min
3t 35 Mg

72°C 3LAf 7 min

HF—5mEZRL 3 K.

PCR #3471 1% BrARkEEER vk, LL DNA Marker (AHindIlII digest) #57~i%
RN ARG AL B, A 125V HLik 35min kil BERE RGN EE, B BRI 4b
HIFRAT -

B.4.1.3 HIMHERE 75 &
1) PCR =WyiEs T #ifk
T TRk B E A A 7] Takara T 8 CATARYE S bR 5 20& 2 1A %),

R2 EETBIERNER

E el & (ub)
Solution 1 5
Ptg19-T vector 0.5
PCR /%) 4.5

2) HAL Kt

a. B0 10 pL #EREFYT 100 pL B2 A4 M, K% 30 min;



b. 42°CH#H 90s;
C. UK¥# 5 min;
d. 1500 uL LB ¥AAK:#2%E, 37°C 150 rpm $EFR 30 min;
e. 100 mL LB [E{AR:F2E0 1% % % 0.1 mL JE 818, B S0 uL Wk T ids Rt
% (24h).
3) Hivk PCR
a. R AL SRR S T BE R K 5 A, R 2 500 pL LB WRUART 7R JE 1 1.5 mL
B0, 200rpm 37°CHEIK 3~4h;
b. ZMITS I 1%, B 1uL BRAE N DNA BEFREEAT PCR [N
C. FRMTEHEEIL HL UK PCR SN
d. EFEHVEREE IR .
4) DNA JFBI5 T
Wy 45 R 2 BioEdit S AT LAZIE S, ¥ Fifi NCBI #E4T BLAST (2.2.12 version)
FEALEST, R0 e 5 R 47143 1) 5 GenBank Chttp:/Awww.ncbi.nlm.nih.gov/BLAST)
LA R 1TS F7 5 (L 1) 34T IR Lo AT

N

MESRARE (T harzianumd ITS B3I
internal-transcribed-spacer-1-and-2: «
TTAAGTTCAGCGGGT ATTCC TACCTGAT CCGAGGTC AACAT TTC AGA AGTTGGGT GT TTAACGGC TGT GG ACGOGC CGOGC TOCCGATGOGA
GTGTGCAAAC TACTGOGC AGGAGAGGCT GOGGCGAG ACC GCCAC TGT AT TTCGGA GACGGCCACC GOC AL GGC AGGGC CGA TCCCC AACGEC
GACCCCCOGGAGGEETTCGAGGE TTGALATG ACGCT CGG ACAGGCAT GCCOGCCAGAATACTGGCEEGCECAA TGTGCGTT CAAAGATTCGA
TGATTCACTGAATTCTGCAATTCACATT ACT TATCGCAT TTCGC TGCGT TCT TCATCGAT GCC AGAACCA AGAGAT CCGTTGTTGAAAGTTT
TGATTCATTT TCGAAACGCC TACGAGAGGCGCCGAG AAGGC TCAGAT TATAA AAA A8 ACCCACGAGGG GG TAT ACA AT AAGAGT TT TGGTTG
GTCCTOCEECEEECGCCT TCETCOGEEGCTGOGACGCACOCGEGGCAGAGAT COCGCOGAGRC AACAGTT TGGTAACG TTCACATT GGGTTT
GGGAGTTGTAAACTCGGT AATGATCCCT OCGCT GOT TCACCAACGGAGA .,
translation-elongation-factor-1- alpha- (tefla)~

1 aacacttgtgz
61

catcaatcat

cgactcczza

ctaaccacca teocttctaggg gtgecgtattce cttzaatgzag.,

aagtcgacca.,

atcgatczaa cacagtactg acttgttaca acagccacgt

121
181
241
301
361
421
451
541
601

ssgteagtis

acccttzaac

caccctctte tectzeteegz

atatcaaacg

tcgtttzata

cgggacatct

acaggzzctaa ccatttatca

tacagaccgg

tcacttzatce

taccagtgeg.,

gtzgtatoga
ctecgattcte

ccgtegtace atcgagaagt

cctccacatt caattztzcce

togagasget

cgacaattct

aagcttcaac

tcattttcege.,

gcagagaatt-

ttcgtztega.,

caatttttca

tcaccccget ttccattace

cctecttitze

ttzctztegt
actttzctct

ttgagttitaz t titct

cacttcccag ccatcattca

tzcaccccac

agcgacgcaa

tagctcacta

atttttttit.,
ctitttttct.,

acatzttcta

tgtctcztca

ctttcaacga.,

tgctaaccac

cgett tt

aatttccatc aataggzaage
ctitzacaage tcaaggccza

cgccgaacte

gecaagggtt

ccttcaagta,

gogteascet

ggtatcacca

togacattge.,




EARE T atrgviride) ITS B+
internal-transcribed-spacer-1-and- 2: +
TTAAGTT CAGCGGGT ATT CCTACCTGAT COG AGGTC AMC AT TTCAGAAAGTT GGG TG TTT TACGRACGTGG

CECGCCROGCTOOCGETEOG
AT T TG AN A TAC T G ARG A A B TG O G AGA CC GO AT CTATT TCE GE RO GEEAT COCGT CTT AGG R CTC COGAG GTCOCC
ARG oG A O O A G G T T A G CT T CA AT CAC GO TO G CAC AG A TR CO GO ACA AT ACT GR OGO CAATE TROCT TCAAAL
AT TCGAT GAT TCACT GAA TT CTGCAA TT CACAT TAC TTATC GEATT T CGCTGOGT TC TTC ATC GA T CAGAR DCA A ARA TCCGT TGTTGA

AT TTT AT T ATT TTGAATTT TG T CAGAC CT G TAA CAAAT A T OOG CRA GEGEA CTACAGAA A CAC TTT GE TTGETC OC TOOREC
G G T TT OO GG T o e A G CA O Ge AR T A S GO CA R A T A TTT GET AT GET TCACATTG G TITGRFAG TTETAL
ACTCGETAATGATCCCTCOGCTGGT T CACCAAC GRAGA

translation-elongation-factor-1- alpha- (tefl1a)+~
1 catcatgzcec gacattctst cotcagtett zteoatttitit

ttttetegea goatcacacc.,

Bl

121
131
241
301
361
421
431
241

cogotttace

tgtetacceoo

tootttzoac

agcasaattt

totzzetzoe

ttzetigztt

tttazsezes

gtooocaacaa

tgoccagtitt

ttotzttites

clggaaccon

gotatecooa

ctgtoceoctoo,

attzteoztez

ctoaattzca

tegteottctz

cctecateote

attztgotaa

toatgottca

atcaatagza

agooZacasad

ghatzsgteg
tzcocctotzz

gttottzaca

agctoaagse

aasttozaza

ctoccaagta

LECECEATEE

ctatgztcace

ctcﬁgcaagﬂ
cgtzgtatca

tgtetesttic,
gttctttcan

ccategacat .,

gtroattzsta

tgtttecazt

cttoctoatt

gacatttcoza

ggocateatt

ctaacgtzoc

actctacaaa

cgctocozst

caccgtzatt

tcatcaaaaa

catgzatcact

getacctooe

attatcects cogetact s tasttcaag

gotzztatot

HIETE (T asperellum ) ITS =1
internal-transcribed-spacer-1-and-2: +

T T T TG TG AN S O A G T ATT A A T T TACAA CTC CC AR OO AA TCT GAACE TTACC ARA CTE TT ROC TOG R GEEETC
ACGCCOCEEE 0T G A OO OEE AR OrA e O DO A A AT CAR DA A A CTC TTT CT CTAGT COC CTC GO GRACET AT TTCTTA
AT T A A A A TT A AR A AT AR A CTT TCA A A A TC TCT TEE TT CTC AT GAT CAAGA ACC CAGDCAMA T OGATAR
CTAATCT GAATT CCAGAA TT CACTCAAT CAT CEAAT CTT TG GAC GrA CA TTG R OO GOCAGT AT TCT GRCEE EGCA TG OCT GTC ORARDETC
ATTTCAADCC TCGAACOCCT COGEEEGA TG GO GT T GRGGA TCGEGA CC COT CAC ACGEE TRCCE GO COGAAATA CAGTGGOGGT CTORCC
A T T T GO CAC TA T T TR AT A T A DG R AR GG GC GO TOC ACGTC OGT AR AAC AT CCAACT TTCTGAMATE TTGACC

TCGGATCARCETACRAATACCOCI TCAATTTAL

translation-elongation-factor-1- alpha- (tef1a)+~

1

aacccatteot gettttccca toaactttta zacacacteoa

aggctgactz
coaamsat za

cgetatootz,

cCcaaac.,
Pt

tagtzocooza

caattozzct .,

Bl

121
131
741
301
361
171
451
541
&01

ctoagttttt gteottttttt tccagogtoa cooccgeotttz ccagtetace tacceocteoct

tagt ti

cocaccacat

ttggracage aasasaattttco tgsctzoctt ztttzzcttt lraaatttit,

tggcagoaac coogotatos tottocatca

Ztotttittt

ccactgoace gotatttgeot .,

&EE&&EEEEEJ

3EELSEAREE
agtactatzt.,

caatogogte gtteoattatg ctgatcatze ttcaatcaat

cgaactogge
tzagsgtast

caccgteoatt

aagggttcoot tcaagtatze gtzgzzttett zacaagctcoa

atcaccatcog

gegtatgtttt

acattgeocct ctggaagttc gagactccocoa

ggacteotteot cteotagetat caacattcca agtcocgccat.

togaacatge teotteoccaca gacgctocos gtoaccgtza ttteocatcaazs aacatzatea

g5tEastise:

ctggtaccte
aggctggtat

cocaggctzac
cltoocaagga

tgogotateoe
tggs

tgattatcge tgzoccgztact

Bl 1R ATE (T harzianum). IRGEARE (T atroviride). iK% (T. asperellum)
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C.1 BB
C.1.1 PCR ¥ B

C.1.1.1 DNA #2280 (Solution I )
20% SDS, 10 mL; 0.5M EDTA, 10 mL; 1M Tris-HCI, 10mL ; NaCl, 0.5844g; %%
FIK, 70mL , 7 pHS.
C.1.1.2 50X TAE 22k
Tris, 2429; Na,EDTAe2H,0, 37.2g; MIAZ) 800mL % & -F /K7 iR A
57.1mL BEle, #RMRAEERE 1.
C.1.2 SDS-PAGE %
C.1.2.1 40% Acry/bis (37.5:1) f#il
PRI 30g; 7 P X P SRR 0.80; 25 B T /KA € 75 % 100mL.
C.1.2210% (wiv, g/mL) iz (APs) (1mL)
IR 0.1, MIAEBFIK ImL.
C.1.2.3 5X & MK g Ml (1)
Tris 15.1g; H4&MR 94g; SDS5.09; NN LB FHEHAMIE €A ZE 1L,
C.1.245X & A LR (5mL)
1M Tris- HCI (pH 6.8) 1.25mL; Hl 2.5mL; SDS0.5g, JREy# 25mg; A ZEET
IKEZE A 5mL.
C.2 BHxE
C.21 B4
C.2.1.1 PDA X% (pH7.0)
L% 2009; HEBE 20 9; In/l§ 20g; Z&MEJK, 1000 mL .
C.212 CMD k773
FoKBr 50g; FAIHE 109; EE 15g,; 7&K, 1000mL, 4R pH.
C.2.1.3 NA;:FRMEE: (pH 7.0~7.4)
4WE, 30g; EAM, 509 BfE, 20.09; Z&M/K, 1000 mL .

C.2.1.4 SA 55t



JEME 20g: il 15g9; Z&M@/K, 1000mL, H4R pH.
C.2.2 #l
B L s, 3T =AM, E R ESHKERE DEEHTET 1214CTF

=B KB 20 min.




