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HOE: AT P B 4 W R IR AR p74HSP-EGFP FITEE H h &k HinEH , 78 BRI E Ay g &
Ty FFREE LB b, B E H A JE R i S g, (2 p74HSP-EGFP #4 ok 5l H (93 K KB TR R AL (toxin A,
ToxA) Ji 3 FA SRR T B % kA (Fusarium oxysporum f. sp. cubense, Foc) H &5 3hF . NEETE Foc HHEH
RO AR H B, AT AR AL T T 1 5 AR B/ IVRE (Foel) Hh s 31 iy = B2 3238 1O AR JBCAR 70 WA 28 1 B A (secreted
in xylem 1d, Sixld) HJH30F, K& p74HSP-EGFP #AK i) ToxA JR 2l ¥, IR R i i B3 40 W Rk B ik fin 44 4
pSix1d74HSPG. N HH 2 Mol E R AR, ARFRIE—H% p74HSP-EGFP M pSix1d74HSPG #fR%: b2 fud
JIT AT 4 54 /N (Foc TR4) |, ARAS MG AL MR 73 0 26 SR SR MR B 2 3 (KK) PR R 3% S d Ja, Al o3 i 51 g
SN EGFP %¢G5% B F EGFP IRk, 458 B8, pSix1d74HSPG " Sixld i3 31 73K 3h i) EGFP ik i ¥ REAE i
#| p74HSP-EGFP H ToxA JE 31 RSN 1.6~1.7 f%, 1M pSix1d74HSPG AR AT {CE p74HSP-EGFP #{K7E Foc H I i
BMATWFRIAHMEN, AFHEMZEHRIUBRE S TUF R EE TR T A,
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Abstract: The fungal secretory expression vector p74HSP-EGFP constructed in a previous study can express the target
gene in fungal pathogens and secrete the target protein into plants during fungal infection and colonization, thus verify-
ing the function of the target gene. However, the promoter of toxin A gene (TOXA) driving the target gene in
p74HSP-EGFP is not a endogenous promoter of Fusarium oxysporum f.sp. cubense (Foc). For more efficient expression
of target genes in Foc, the promoter of secreted in xylem 1d (Six1d), which is highly expressed in Foc, was cloned using
the genomic DNA of Foc race 1 (Focl) as a template, replacing the ToXA promoter in p74HSP-EGFP, and the newly
constructed fungal secretory vector was named pSix1d74HSPG. Foc tropical race 4 (Foc TR4) was transformed by
p74HSP-EGFP and pSix1d74HSPG. The transformed strains were cultured in potassium salt liquid medium (KK) con-
taining 100 ng/ml hygromycin for 5 days, respectively. The fluorescence intensity and the abundance of EGFP protein
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secreted outside the cell were detected. The results showed that the expression intensity of EGFP driven by Six1d pro-
moter in pSix1d74HSPG was 1.6—-1.7 times of that driven by TOXA promoter in p74HSP-EGFP, which could replace the
p74HSP-EGFP vector for more efficient expression and secretion of target proteins in Foc for functional characteriza-
tion. Our work provides an important experimental tool for the study of the molecular mechanism of resistance and

susceptibility to banana fusarium wilt.
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TR E R EFE W ELRE, W
A4k T B BB 7 L 4B B ( Fusarium oxysporum
f.sp. cubense, Foc ) &5 | i P 5 145 i LA
Al SR AT EH R, BRI XA R
5 R BORTE Foc FTAH4 0 4 DMAEF/N, 4
1% 1 5 /NFP (race 1, Focl) . 2 5 /NFf (race 2,
Foc2 ) .3 S /Nfl (race 3, Foc3 ) fl 4 S /NFf ( race
4, Foc4) , Hr Focd AT IZMFF N, R
P 3 R R A A2 VR W an DL K % A 1 b B X Jak
] i — X 43 G 4 5/l (tropical race 4,
Foc TR4 ) FIV#HF 4 5 /NFl ('subtropical race 4,
Foc STR4 ) '), Foc TR4 18 B 5 A B/ N o 850
PR X IR E o E R X e E R K, JUHEXT
Cavendish 2 ¥ & 2 A S 0y 1= F AP,
Cavendish 7 A2 [E N H B3 ARk L 77 i i
Z )RR, E T S0 B e i — e i A (A
ELPE A% ) , % Foc TR4 #JF 5 &M, @it 5]
IV 2 R A — S hURS Z2 0 R s A (A R B
%) BIRXT Foc TR4 HA —Embite, HixIt
SRS A BT, HAEMRI RN RSkt L1k
"1 Foc TR4 677 & (38 Jin i & 2% £ FHB), PRt
Inag o F A Z R bUBR LR O A B TR E
TR IR BOYERT R . e R R AE AR YL A F A
Fomnyad iRy, SaW—RINEAR. BMER
REL Lk A4 1% 35 80 B2 0, AT R T B i A A7
STV ALY S RE 2R G T S S I e A I R
FoR = A ™, fE Foe MOMFSE T, AfiTd it
WLEHEAT FLIE R IR H K pCT74 1 Focl #l Foc TR4
RPF WAL, DL T —2% Foc 3
AL,

TG R IR, 22K LR A 3R 3 it 2 phy 5 5 R e
) R, R 22 R B D A TP AR SR
T, REMSURSH NI N 1 s sl (]
RS G 2 A F TEERPN SR, e, PR
FIRHNEHFREERTY BB 2R EFE S 3T
A B IR LT 48 WK i il 2 ( cellobiohydro-

lase, cbhl) Ja3h1, A4 55w ny H e -3-wi i i
S M 3 A ( glyceraldehyde-3-phosphate dehydro-
genase, gpdA )i 2, 1t 2 HHEVE R B A ( gluc-
oamylase, glaA ) Jii s 71, MU R (HO-73)
Jash U AR BARTIEOFE Foel MRS
WFEIR T secreted in xylem 1d ( Six1d ) "% N i
O3 UG T IR e = B R IR A pCT74 1,
P TR B LT 3 W K p74HSP- EGFP, iZ#8{k
AR SR A5G 11 EGFP 430 M % Foc TR4 B {R4),
HAE Foc TR4 bR R U A L B2 0K EGFP 3 H
SrUAEFAEARFRIO,  T BELE Foc BRIk I AL
FRIRNIEIERA, AR FECAH R p74HSP- EGFP
AAMILRE E, SERER] Focl Sx1d BRI A BT,
JF & ¥ p74HSP-EGFP # Ay ToxA J33h ¥, #%
p74HSP-EGFP it — 5 I3t 2 1 Foc WU 3l 14K
B Ir W ARIB A il i L #K ToxA JE 31l Sixdd
J& 3 TR B SEOGHE 1 PG RE DL Rk T
& 3B Sixdd )5 3l F7E Foc H 2235 15 PE EE ToxA
Jadh T, AJEEEAFSGE Foc BUWHCE A STk
FHOCHMIR AR 7 7 AN 280 P O/ E AL B SR A1
PR SR LA

1 #MR5FZ*E

1.1 #7#

1.1.1  ##  Focl i E A A Bl 2= B #iy
BB TG A L4 4E, Foc TR4 Hirp
] Aty ARl Bk 2 Bt $A s A B AR 5 I Ji) 2 e e
+ 2t JE 4> W Y BB R G5 FE AL B BE Foc
TR4-HPG AL I ERAF . FH T E AR 2 K
FER R AR DHSo 1 H A6 508 28 FE PR 9 5k R

ARRAT
1.1.2 Bk HEKRLEZHAE p74HSP-EGFP HA
L EMEMREY, ZRATAWEER B R

PR M ChygR) 98 B 2% 60 52 5 3k A
(EGFP) , RIET/NEZ W BN ( Pyrenophora
tritici-repentis) i ToxA J5zh U7, DI RCEIE T
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Focl [#) Six1d #& 14305 5 K.

1.13  3#HRAZKA LB 10 g/L NaCl,
10 g/L AR UM, 5 o/L BERREEHY); + SR
F7:3L (PDB) : 200g +E W2, MKEHR 15~
20 min, ZALE, A 20 g BEME, EAF 1L,
FiRKHE; LSRR3R (PDA) . PDB Hif
o /L BN WAELERIRE. PDB RN
274 g/L oM AR A BR300 . MR AE B R A
HS N 9 /L SR N s BRER IR IR IR 5L (KK -
1.0 g/L K,HPO,, 0.5 g/L KCI, 0.5g/L MgSO,4-7H,0,
0.01 g/L Fe-Na EDTA, 2.0 g/L K |14 [ i Fl
10.0 g/L D->EFL W%, pH 5.0; MM : 0.1 mol/L
NaH,POy4, 0.8 mol/L NaCl, pH 5.8; i fif ik -
10 mg/mL fii {5 ( Drislase, Sigma) , 10 mg/mL
A BERF ( Lysing Enzyme, Sigma ) , JITAEEHE ,
80 r/min F&IKIE 7 A 30 min, o UEFRE . JRA R
TR A I : 0.8 mol/L NaCl ¥ ; STC VAW :
1.2 mol/L Sorbitol, 10 mmol/L Tris-HCl (pH 7.5 ) ,

50 mmol/L CaCl,, i UEFRTA ; 60% PTC ¥ : STC
% PEG4000 B il B 60% W, L JEBRTA
12 A&
1.2.1 A#EA AL DNA MR WEHKY 5 mm
(1 BL TR B #3ERP 3 20 mL 119 PDB WSS 55 4L
28 'C, 200 r/min E{%H55% 3 d, HIEBUER 22,
A FREL 100 mg B 223] 2 mL B.0E T, BT
R VR 2 min, J] i 20 SO B {0 1 1 22
( Servicebio, China) , /i HHYIFEHNY4 DNA
BEBGR 7 & ( Tiangen, China ) #E47 B 2E F 4H
DNA [ $2HL .
122 Sxld B#h T894 3 MR Focl FEF LM
J¥ 751 ( GenBank No. KB730415.1 ) ' Six1d %:[H
LRI RER B (£ 1), LA Focl %A
ZH DNA N#iJ, i#id PrimeSTAR Max DNA Po-
lymerase ( Takara, Japan ) ¥ 34 Sx1d J53I+, X
NN 94°C 10s, 58°C 15s, 72°C 20,
I 32 MEIR . P sl s IR A

®1 5WER

Tab. 1

Primer information

5|¥) % FX Primer name

5191731 (5'-3") Primer sequence (5'-3")

7B Annotation

Six1dPro-F

Six1dPro-R
EGFP-F

EGFP-R

AAAATCGATATCATCTGTAACTCGC
CTTGTCGAAAGCTCAAAATCCGG
CTGGTCGAGCTGGACGGCGACG

Sixdd 33 Tk 4

EGFP #1514

CACGAACTCCAGCAGGACCATG

T I T RIZ R 10 D BRI Y DR Cla T A BEIIR B 75

Note: The underlined sequence in the primer is the recognition site of restriction endonuclease Cla | .

1.2.3  pSix1d74HSPG # k&g, A58 3
F A5 H  pT74HSP-EGFP #4K 1) ToxA 5 31
X did i Hind TEGY) S A, #EH Clal B,
YIKR ToxA J5 8+ B R Sixad 5 8h 757
YR E[FFEH Cla 1 B, &4t p74HSP-EGFP
ok R B, S B 58 B ny 2k pSix1d74-
HSPG., #BRFALKIGHFFE DHSa, FFik4: TAY
TAE (bl ) B A BRA /1T o 7 45 R4 58
#l| http://bioinformatics.psb.ugent. be/webtools/pla-
nteare/html/, 475 8+ I EL 01T o

124 RAFRKRERIA FESEZEEAG
s, JEFATIE e B . $FP Foc TR4 BB
#| 20 mL PDB W& 553d, 28 °C, 200 r/min
PEREE SR 3~4 d. 3 ERWHEGAGT IEER , B
%% 100 mL PDB " KKi 3 10~12 h, 32T
AR A R RS R 22, TCIRDK vhk 2 o,

0.8 mol NaCl ¥y ik 2 i . #2256 F5%] 250 mL
To — A PREE L FE IR AR 0.2 g 22 /iINA 10 mL
it f A0 EE B A T AR, 28 °C, 80 r/min 3 JAR k¥
JCREE 3.5 ho B AR P R 5 )2 TR B AT U8
Y% 0.8 mol NaCl ¥ rhye e A 2] 50 mL 250>
B, 4°C, 5000 r/min B0 15 min, 7F L3, N
A 5mL %Y STC I HEE, 4 °C, 5000 r/min
B0 15 mine 37 FIE, MAE &Y STC FlE &,
il J A AR MR B 2 24 1x10° CFU/mL . 18 200 pL
JF A A | 50 pL JFkiE DNA (5~10 pg) . 50 uL
PTC MIFFINA 15 mL B.0E T, RAE KR
30 min, A 2 mL PTC, JR4))5 &= IR HCE 20 min,
A 3 mL AR FRA G R E, IRAI)E 28 °C, DL
HrE B 9% 12~14 h, 5000 t/min 5.0 15 min, 37 1
5 4 mL, PR EE S5 A 40 mL @k my [ 4
AR FREE (45~55 °C) , RIS HEIA 9 mm B
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FRIL, BEEEEAIAS 100 pg/mL HHEZE B 1
PDA #5373, 3~5 d F KA T, KL%
ZHME 100 pg/mL #WIFE R B 1Y PDA HiFRst I
PEAT PR R e . TR 54 3~4 IR, DISRAR MR AR
FE AL TR

125 ABRZBRBALERG LT HILHEK
AP E] 20 mL & 100 pg/mL #1% % B Y PDB 17,
28 °C, 200 r/min fZZ5FF 3 d, e FEETH IR ik
WCEE TR 22 TR UL B L R 4 DNA . AR$E EGFP 3
HIF RS o 1 (£ 1) , @i PCR W
R 5T EGFP BE: A i FL A R IR R B 3 A
Foc TR4, [ 4140 94 °C 305, 58 C 305,72 C
60s, 3 32 MEER, P4k 646 bp DNA F Bt
1.2.6  H iR 6 ZHAEL K AR R K KR E A
EGFP & a4 T ueateml KoL E Rk o 4
3] 200 mL % 100 pg/mL 145 % B 1 KK Wik
Fr3edirh ) 78 28 'C, 200 r/min &40 FEEIKIED
Rig%, & 24 h 20 B 20 uL B ET 9O B
B (Olympus, USA ) W%, EFR2I4 5 K, #d
LANA] WA ( Techcomp, China ) I %8 B
WA, F KK AR 77 5458 — i B 2] ODgoo=1.5
MV, £5HL 50 mL EH 0.22 pm LIS RS
VERTE o AF 2 H 200 pL 3k U8 J5 BT, @ a4
WK Z I REREFRIY ( Bio-Tek, USA ) #1411
PO (B AP R 488 nm, KK RN
528 nm) . DL EEHRRIES 3 K, FCRAA
S A e ot A AR PR O 3 R B R g R
WA RIS E 1, | BRADFORD™ Hy )
PAE B AR . 43l 20 pe BEAHEITRA
A I M BE J LUK , Tmage scanner [ BRI R4

Hind 111§
la 1 B§YI

p74HSP-EGFP N\—

5836 bp

o

T3 promoter tac **°

T

——> (a8
(3000

i —
Nhe I A
ToxA promoter R ST T o T
< EN
X ()
~ Q\Q

YAHEE G
R

Sixld promoter

Cla 1 PAfUEGYT

( GE, USA) HAH&ERRIE f, IFHIH Imagel
BT A E AR KR, 345 EGFP &
F 2% 3k & i AH X284k . Western blot £ I & FH
TONG %P2k i )5 20847, FIFH GFP b ro e
Ytk (Beyotime, China ) #:ll EGFP #E [ #Y3ik
o DL RPOGEEEE R EGFP 8 (1 & ARk A A
SR EE 3R,

1.3 #ELIE
Ph Excel 2010 8 rygeit TR #4711
B A5 A 25 23 #T o

2 ZBRERW
21 Sixld Bl FHIEE, pSix1d74HSPG #
EHERIRKER TS

Pl Focl ML 4] DNA MR, it 45l
¥ SixPro-F Fl SixPro-R #£17 PCR ¥ 1 , 1% Six1d
Jash T HI AT, aifbmlicg . TR A Hind
I PR PN VTG X 43 s 2 35 254K p74HSP-EGFP
(1) ToxA Jig 2l F FUEAR Smb A7 BT, 40T R v
A Clal Bl A VIEGEGY], DIk ToxA Ja3h 7,
AR B B H S RERY SixAd s 3l 7 A B
it Cla 1§Vl , %t p74HSP-EGFP # ik A Bt
W, RGBT AR A 44 A pSix1d74HSPG (& 1) .

W41 pSix1d74HSPG £k 1) DHSao FEREAF %
ATAYTRE (L) BOAERA R, Wy
R, TR Sixld BT A BRI R
1999 bp, S5/ Focl JEKZH ( Accession No.
KB730415 ) H 551 —2. #)3751$E22 38 3 1ot
PR BT, Plant CAREPHEATAMHT, 2553
B, B3 T CAAT-box . TATA-box Z54%.00TC

Bglll

&

pSix1d74HSPG
7513 bp

1 Sixld Bz FIRFNE E 2 i RiE A pSix1d74HSPG Ky #
Fig. 1 Construction of fungal secretory expression vector pSix1d74HSPG driven by Six1ld promoter
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UL AN, R B iR £ 4 ABRE . AuxRR-core . ARE . LTR, MBS 5z 2 oofE Ll &% G-box
CGTCA-motif/ TGACG-motif 8 Z 25 i v ot 14 , Spl ZEymapoot: (K 2) .

—1999 TCATCTGTAA CTCGCCCCGT GGTCAAACCA GCGAAACCAG GAACTGTACC TTCCAGTAAG CCAACCAAGA
ARE ™ ARE
—1929 AGCGCGGCGC CGAGGAAGCA TTCGGGCCTG ATCTGGAAGC TTGGGCGAAA GTGCGTTCGG AGCCAAAGAT

—1859 TGAGGGCGAT GATGGGCCCA GCAGCTTGCA AGTCCAGGAA GGGGAGGAGA ATAAGCTGCA ACATGAAGGC

—1789 ACCGAAGCAC TCCCCTCCAA GGAGATACAG GAGCATCTCG CAGAGGTGTT TTTCGACAAC ATCTATGGTC

TCT-motif
~1719 AATBEEBBCA TCTTCTACAC AAGCCAAGCT ATATGCGAAA GCTAAAGTGA GTTCTTTTGG GGTTGAATCT
EG-boxﬁ
—1649 CACGTATCCT GCTAACTGTC AACAGAAATG GCACACTACC TCCAGTGCTT GTTCTCACAG TGTGCGCCGT
ABRE GARE-motif
—1579 AGCTGCTCGT TTTACCTCAA ACCCCCTAGT GAATTCTTCA GGGCCTGAAT !GCGG TGAAGAATGG
TCT-motif
—1509 GCATCACACG CTCGAGATAT TTGCACCCGA CGATACGAAT GGCCAAACCT CACCATCTTG ACATGTCTTC
G-Box
—1439 TCATTTTGGG TCTTCATGAA TTTGGAACGT GCC CCGTAGCTGG GCCTTGGGTT ACCCTCGCGG
CGTCA-motif ABRE>  Spl
-1369 TCTTTCTGAC GCTGAGTTC TCC CAGTCACAAA CGAAAGGATT CAGGAGCAGA CGGTGTCCTC
TGACG-motif AuxRR-core

—1299 GAAGCGAAGC CCGAATTGCG ATCAGTGGAG GAATACTTCA CACCTCCAAC ACCACGAAGG GTCGGGAATA

~1229 AGGATACTAT CCGCG_TGCCGAAéC GAAAGCAAAA CGCCAAGAAA CAGACTGGCA TCCCAGCACA
MBS LR
-1159 ACCTGGCCAG CATCTCGATT CGTTGAAGAG TACAGACGCA GACGCAGTCT CCCAGGAACG CAAGTTCTCG

—1089 GGTCGTTTGG GATTGCAAAT TACAGGTGCA ACAGGCTTCA ACCCTCTCGC AGCATCAAAC CéGAAGAACC
TGA-clement ARE ~ ABRE
—-1019 CGGATTTCAG CACCACCATG TCACCTACGA GCCCGGCCAA CATGACTCCA TTTGCTCACC ACGCACAGAC

TCA-elemen 02-site
—949 GC%CCCACCCG AGCTGCTCGC AATAAACTTT GGGCAGGGCT TGAATGTAAA CATCGACCCA

—879

-809 AGAGTTCAAA TCCACGACAC TCCACGAATG GGTGGAAATT GATCCATTAT GGAAATGAAT CCATATTGTG
- > .
G-box CGICA-motif
—-739 GAATTTGTGG AATGGAAACC TTGTCTAACA ATGGTAATTA GTGGGTCGCA TCCATGCCTT GG

—669 ATGTTTTTGT CACTCGTCCA TTAGAATCCT ATCTACTCCG TAGGTTCCGG GAGGA

TGACG-motif GATA-motif TCA-element
-599 ETATCTCC TTGCATCGGA [GGHGORIATA GAGTTCTGTC ATGTTATCCC TACCCCACTG GGACTGGACT
CGTCA-motif AuxRR-core G-b

—529 CTAACATAAC CTGGGTGGTC AGAACAGATG GAGTCGAGAC GAGCAATGCC GACCACAGGT GACCGAGCCA

—459 %@CTGAAG TCAATTCCCA GAAAGGAATT TATGGAAAAC ATATACAGTT CTCGCCATAG CGGTAAAAGC
A

—389 CGCACGGTTT CGCCGTGGTT CCGTGTCTGC ACCTGAATGA AACTATAAGT CAGACCATCA TGACTGCTCC

-319 TTAGATCCAT CACCTGCCAG CTTGCTCGG!AATAC ATACGGTGTT CGACTAGATG ATAGAGTTCT
MBS
~249 ATTTGTGAAA ACAAAGACAC ATAAATACTG AGGAACTGCC TGCCCGATTT TGACATCCAT CACTACCATC

-179 ACGGCCTCTG GCTTTCAAGT CAAGAACACA AGCAGATTTG CCCTTACGCG TCCTCATACT TCGAAACCAT
ARE
—109 CCCTCCCCCA GCTACCATTA TTCCTAATCT CCATTACTTT GTCTCACGAG CCAAGTCTAC CGTCGACACA

-39 TCCCCTTATT ATCCCTCCGG ATTTTGAGCT TTCGACAAGATG
TRk TR RRBUG. RFEDUHE.

Underlined arrow: Direction of elements; Different colors: Different elements.

B2 sixldEshFFIIRSIERT ST

Fig. 2 Cis-acting elements analysis of Six1d promoter sequence
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2.2 p74HSP-EGFP #1 pSix1d74HSPG # {4 3t
Foc TR4 E#EMIF L & PCR ¥7E

LW 4 W % ik 21k p74HSP-EGFP  FlI
pSix1d74HSPG %41k Foc TR4 [ A ik , #r
I AL R PR BE = 100 pg/mL R X B 1Y
PDA #5370 EHFAT ARG E . 159% 5d e, #kit
JHERIE R A KL FE R E) PDB 4k 22557
SR W T 22 R B R 2 DNA, i i EGFP & [
FEF o1 (1) #H17 PCR %85 o W5 i)
PR RS AL AR AT e HE s 3%, R 2~3 Ik, 3K
PRPEARFS E W BHPE S AL TR bR, 439l 24 0 Foc
TR4-HSPG #il Foc TR4-Six1dHSPG, PCR % 7E %%
B8, )\ Foc TR4-HSPG Hl Foc TR4-Six1dHSPG
B DNA s REY 3 1 646 bp ) EGFP 3£ A
Bt, £WHEBEIRBMA p74HSP-EGFP Fl pSixl
d74HSPG E 5 Zh%5 A Foc TR4 Btk (K 3)

bp M CK* CK- 1 2

3000 —
2000 —

1000 —|
750 —

500 —

250 —
100 —

EGFP
646 bp

M: DL2000 plus DNA marker; CK": pSix1d74HSPG; CK: Foc
TR4; 1: Foc TR4-HSPG; 2: Foc TR4-Six1dHSPG.

3 EESWRIEHMEFENL Foc TRAEHKE PCR £E
Fig. 3 PCR identification of Foc TR4 strain transformed
by fungal secretory expression vector

23 BHUBEHKRMELERENR

43 9%% Foc TR4 BPAERIE KK, Foc TR4-HPG,
Foc TR4-HSPG Al Foc TR4-Six1dHSPG #% {k itk
PR KK AR SR B iR s 5, BRI In &
B 24 b W2 BT Y 3 ot e 't i AR EA T AR &1 4 )
gi R on, FEWAGNAT AT, AREEE2Z A
KIEEHRIIER, A H B X5 (ER{UExR
K120 h EHZIE ) o 7E 488 nm K E T,
Foc TR4 B 4= BB V& R & 2% (0 5¢ ) ; Foc TR4-HPG
AT AR IR L R IR AR, B2 RE B
SRS, BERAHENTOLE =, REE
BRGWnT et T EGFP E M H, A HB
559 67 5t ; Foc TR4-HSPG #l Foc TR4-
Six1dHSPG #5717 1Y & 7 W A L ik ik, e
FRFE &AW EGFP & A B4k
POETT &, BEG REIRAI RGN, PO FB
o, Hih Foc TR4-Six 1dHSPG 58 %G1 5 5 i

Bz, 459 KW Foc TR4-HSPG F Foc TR4-
Six1dHSPG B RAER A TR 2 h ik 1) EGFP
RO AR W B R RS, S ORI
Fe A B A & B 98O0 & . Foc TR4-
Six1dHSPG M4kt 75 75 5 b Foc TR4-HSPG 1)
N EE, %M Foc TR4-Six1dHSPG ) EGFP
TR, AWERNRARRE SR AT EGFP
FHR £
24 BEEFERNEENENSH

AL TR MR RS SR B P AN 401 EGFP A
PR ARRE TR I, 2GR B DGR, I,
N Y A 35 3k 1 e Y5 i T ()42 S it EGFP 4%
R ES, e Sixdd 3375 ToxA J5 3h
TUKZ) EGFP Kik i imiiteom 25, ik, o
— A T KGR 120 h BN [R) E RR IR A4 G 57 3 ¢
SR, 45 H R, Foc TR4 MR R 7R IL 8K
YR BE(E A 3059.25+49.04; Foc TR4-HSPG HY
BEYEHE Bk 84 560.25+1161.16, J& Foc TR4 if
H R FRRY 27.6 4% ; Foc TR4-Six1dHSPG 174t
SREE(H N 138 572.5+1987.32, J& Foc TR4-HSPG
HRER 16 5 (I 5) o DL EMFsas R
pSix1d74HSPG # &) Sxid JHsh FiitEm T
p74HSP-EGFP # {4 1) ToxA Ji 2l Fif 1 .
25 EGFP ZEBXRZHKMF05 4

SR A S 6 28 it 10 2 1 SR B0 1, HR IR
AR IR SR AR R AR . A
Bradford A EE FMWE S, B 15 pg BEH
PEAT RN R B R vk (B 6) o fE
p74HSP-EGFP fil pSix1d74HSPG # /A", EGFP
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Fig. 4 Fluorescence microscopic observation of transformed strains in liquid medium
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Fig. 6 EGFP protein expression detection
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