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SRR B NTL B D b 3 458 e 9 #6 SE e B o i

HEHANEKBFITPARASBAAY F 5L 0,228
(ERKE £ THEFRE, £4  400030)

i ECREFLELAETLCTFHRERA TGRSR (NIL) 4 % & F 7] (GenBank B %5 .
AY557612) , A T #ix A B 69 LB 415 & , K Panhandle Polymerase Chain Reaction Amplification 7 i
HIBTHRARNbp Pl EMBAR ERAF, FASWEANR,EAFSHS A CAAT B3 T 44
Fo—AJEH B S 4 (CCCCT). £ PCR #» Southern %% X %4f & 9 , #] A panhandle PCR k& # 3L 32 T
26T EE CQMal02 PHAEEREAR LRAF G AEARALCTREAARAPALE B

RNAE.

X7 panhandle PCR; & & T4 &8 ; TG £ EHL R (VIL)

RES%E:Q78

MFEEMEES (EC 3.2.1.28) R IG BN KARES, B
BERKREFSTEER. B8, E2NBEEYE
OB SRS B B B RIE RS pH
ANV R 4 R (R A ) A o (B
) M SRR . BERE P B ME SRR A TE pH 4.5
EEREABRARENE, ETREY  LREEPHR
G REN B T S 1 T 48 U Be 1) oh k¥ SEM B 78 pH
7.0 iR KRTES, ERHRRALIER TG, €0 TH
B HRAERNC2REEVRFENS A TEE
B ( Metarhizium anisopliae ) 7 M %5 3 ¥ B8 4% 70 FF 5]
(GenBank % %5 :AYS57612) WAl b, K T 82
AW L #FEEFSfE 8, RA T panhandle PCR J5
ERkEIZER S RNIERETFT. BT U ER
SIS E M EMEPBRRT 3.0 kb AREH
DNA™! A7 AR R F et fhb B FIF cDNA f5 8
RS TRERGHENEM" WERBETE
Af A KW R RETERE i DNA A E fr i
J-‘?—[ll]%l
1 RSk
1.1 #¥
L1l ®#&h5hkE

20 F 5 B T Bk (Metarhizium anisopliae) CQ-
Mal02 HAETZBRZNREMAYRE T BITHE &

BHMEES BRGSO R R E R K
FFE IM109 g 4= 3056 4R 77 ; %L pGEM® - T Easy

« I4CF A A :2005 - 12 -06

MRRARIREG A

Vector Y] | Promega /3 &].
1.1.2  Z£&i&XH

MR A Y B RNA B 4+ /NGB R RS
(CIAP) .T4 % # ¥ M ¥/ (T4 PNK), T4 DNA &
fitf . Tag DNA 4 B N Promega 4\ ] 7= ; High Pure
PCR Product Purification Kit F] High Pure Plasmid Isola-
tion Kit 3 Roche 2% &= & ; A& o - P2dCTP B B
EEBREYTRAF, HA A i 0l E ™5
Bt
1.1.3 #H%

1/4SDA ( 1/4 - Strength Sabourauds Dextrose
Agar) BEFEW0: H%HE 10 ¢, BEMF 2.5 ¢, EREE S ¢,
#pH6.0,EZ&% 1 L,121 CKE 20 min. 355 E LB
(TR TR R .
1.1.4 3 fe Ftx a4t 6% A PCR &4
8 55 ;i

RIEE fa FEMEE b S SEREE S MEMFF
witsl91,2,3,4 ML HEBREE 56, 1 1EF| ¥ Q539.
4P #4% panhandle PCR F=#J it , ¥4 5100 F -

g4 1.5 - AAA CAC ATT GTA GTC ATC CGA
GCC -3

3|4 2:5°- GCG TCG TCA AAC ACA TTG TAG
TCA -3°

B4 3.5°- CGC AAA CAA GTG GAA CAA TAC
CT-3"

3|4y 4.5'- TCA CCG TGG CTG CCT CTT CT -3~

RLWHE : ERHABEES T H (30170630) ; BT A RBFESH R H (8564)
EEEA HIFEA (1971 - ) & BRITRA, BRAEEL, W, EENEER TR LS FAEYEHR.
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AL M4E 56.5°— CTA GTA TGC TTC TGA AGA
GCG ACA TCA GAA CCG A -3°

0539.4P:5°- TTG TCC TCC CAT CTC TTC -3~

A A EEET AW TEATSR, FFIN
EREEEETAEYTERAFTR.
1.2 K
1.2.1 4% -F418&% CQMalO2 ¥ DNA 325

Wi & o F AR COMal02 H1F 10° #FhF 20 mL
1/4SDA #Z % ¥, 180 r/min, 26 ~ 28 C £ %60 h,
10 000 r/minES.(» 5 min IEHE 22, TE K ¥ 2 K,
HEEFES ST ERR S A THER CQMal02
4 DNA.
1.2.2 B % DNA #9754t BLBSBR 1L (B B 1 A2 3
B 64

FE 100 U Xba 1 1546 5 pg SHERE G DNA, =4 5
AN, RS EFA 100 pL, KRR E D 2 h. &
FE1110.05 U CIAP,37 CiEE 30 min, Ly H4A
DNA fiii8% 8 1L, F§ High Pure PCR Product Purification
Kit &iff; DNA,50 uL TE 7§ DNA, -20 C{377. R)5
¥£ T4 DNA #H:E syl , i 3 U T4 DNA % #8,
25 uL I =B R E 4 DNA( KA E 2.5 pe
DNA) 1 50 f5EE /R BT B 1 5 BEBR L SEA%F BR%E 56,
F 4 ~8 C;37, B High Pure PCR Product Purification
Kit fifbE RS Y,50 wL TE FF. B RN B
BRALTT DAZE A BT R P N A B BR AL B T B BERE , 2k AR
5' RSB FEAZ AR , th AT LA T4 PNK =4 5K
WAL,
1.2.3 Panhandle 8§ &

7£50 pL K& E F A0 A 10 X buffer 5 pL, 25
mmol/L Mg?* 3 uL,10 mmol/L dNTP 1.8 pL, 5 U/pL
Taq #§0.5 pL #133.2 pL MilliQ 7K, F§ 50 uL & 47
B, FHAME 80 C,iMA 4 pL(44 100 ng) A b 7EHAT

BMEAE DNA,94 CR M | min,72 CHEE 1 min, FE

B 80 CKE.
1.2.4 BT HPREATH

ETYMZETMASIY 2 M54 & 1.25 pl
(&4 12.5 pmol ) , [R]of R BL B AT 07 B 7E 80 CoK iy
dr SRG1E 30 T~ {EFR (94 C 30 5,60 C 305,72 C 4
min) ,72 C#Ef#H 7 min,4 CREEE. B 1 pL il B
B PCR =Y, BT A HEXZ W (3191 M5Y
3)HHAZE 80 CH PCR HH , ERY MR
HRM AR ME. AR MR E, BV HIE
35 4~ PCR &3, BB SR HY W 2MA.
1.2.5 Panhandle PCR = # 64 % Mo ) 5

Panhandle PCR 7=y 235 B Wi g 1sc o Dk [l dic i fle
RIGE D] pGEM® ~ T Easy Vector | ,42 C#vd 5514k
BIAMHFFE IM109 5, Fj Ampicillin FT4E B o - T4
#IIEF AL, 88 )G F High Pure Plasmid Isolation Kit 2
Btk ok DNA, BRI 54 1 13 4 PCR Wik, FA
Fi Eco R 1 B§Y) AL DNA , KHiF 2 FHAE 52 e Ja il 7.

1.2.6 & FREAPHEEEREAR L#ERTG
PCR #= Southern & ¥ ik

# Y% panhandle PCR P=# il FF &5 5% , B+ —1
514 Q539.4P, x5 His| 4 4, & EE
F 41 DNA Jy#4R PCR ¥ 3%, #& LR F i % PCR
FEYI TR, AT RS 4. IR B A A
R BRME o - PPACTP 4 & 14, k4t 52
PR 1 A YT B8 Xhol, BamH [ , Apall SE 2B &R
T CQMal02 B DNA fi Southern Zu73% , H. 1k
MR F o) Y HR T

2 GRS

2.1 Panhandle PCR B398 . il R F 5461
BESAFHEHPIEBEEBRER S WEH
3,8t 2 X5 (51% 1,3 5514 2,4) f—%k5
EEFF AN LI BREE 56, 2 L AMER VERY
B ERT MBI K1 121 bp KDWY HH, &
PCR 724 7if&3 pGEM® - T Easy Vector t,%: PCR Fi
EE U I6AE S PEPE SR T 5 1, PCR -7 38 3 40
1 iR 51 R, FFI & 5 4~ CAAT B3 F
T, B EH — 2 B o STREs ( stress respon-
sive element CCCCT) , ER[fEE BB B FRERE
R D M T A K 7 A A B8 R TR SRR ME
FAU) . i FEFITE GenBank (% 5% 5 K AYS57613.
1234567

g,

1. 2 - Log DNA Ladder;2. REFMVIM TS TR ;3. £ EcoR [
IR EA RN ; 4. FIAFIY 1 #03 P ELRK K PCR ™
;5. REFVIH pGEM® - T Easy Vector; 6. £ EcoR I B§t])
) pGEM® — T Easy Vector; 7. #3141 13 1% pGEM® - T
Easy Vector [fi}7.
1 Panhandle PCR /=452 B2 /R4 A PCR F0E§ETIRE

2.2 PCR # Southern B&E

H4E panhandle PCR =# il FF &5 1 , |it—4
54 Q539.4P, Fi5|4 Q539.4P Fi5|4 4, & F
FREEFEFE A DNA HERY W B SEISEHERN S
BA ZRBEWE WFE, ERTRFFIIE 2 5
7, Southern #3245 R AN 3 Brom. i b Al W, F] A
panhandle PCR # BN #13R 18 T & fa F SR EH CO-


http://www.cqvip.com

FOERAM

PaAl E. RIEE NTL AR LR A 6 L RAN T 75

Mal02 b PG 3 HR G £ B b 3% /75, Southern k2244
RENGATHBEE CQMal02 P HEEREHERE
Retafk BRI I TE .

————e———P  primer(Q539.4P

1 TTGTCCTCCC ATCTCTTCCA TCCTGGTCCC CGGTCAACGR TAGGCCCACT
51 TCAATGTTCC GTTGTGACCA CTCACACACC AGATCAACGT GACATTTGAA
101 TTGGTGGGTC GGGCCAGCCT ATGCACGGTA TCGTCACCGC CTTCCTCTTC
151 ACTGGAACCA CTTGTGAGTC TTCCGATAAG AACAAAGCCC TCCGCGTGCC
201 TCGTGCCTCT CCAAACTATC CATCTGACAT CTCTTGTCAT CAATTGAAAC
251 TCYCCCGGGA ACATACCCCA CAACTTGGGA TTGAGTACTC CGCAGTACGA
301 ATCTGACACT AGACATGAAT CAGCTACCCG CAAGCCCCCT CTAACATCTC
351 CACTCTTAAC TAGACCACTT CGGTGTCGGC GACACTTTTY TTTTTTATGA
401 CGACGGAGCT CAATCTTAGC TCATCTCGCT ATCGTCCCCG TGACGCAGAC
451 GCCATTCCTT CCAGCCTGCC ATACTTTATC TTTGGATTTT GTTGTATTGG
501 ATACCCATCA CCCATCTGCC ACTGTCGCTA CAAGCCTCCT TTCATAACTG
551 CACGGCAGTC TTCTGTGGCC ACCTCCACGT TCGTCAGTCT GCGCCCTCGT

601 CATAACGATG GCGGGAACGA CAAACCACCA AGCGCATGGC TCGGATGACT
651 ACAATGTGTT TGACGACGCA AAGACATACT ATGCTTCTGA AGAGCGACAT
{701 CAGAACCGAT TTGGCTCCCG GACACGTACA TACTCTCAGG TATTGTTCCA
[751 CTTGTTTGCG ACGTCGTGEA TACAAATTTT GACTGTACAT AGAACAGCTT]
[B01_GATGAAGCAG TTTGAACGAA ACGGCCTGCG TGAACCACAC AGAAGAGGCA

851 GCCACGGTGA

BTk BTN 2514 Q539. 4P MR KT &N A
SR TREFPHEEREERNC T ; Bipa
KB 4 EAFF, A T R4 R A iEE S B ) 2 b
JGHF STREs(S'~ CCCCT - 3) ; A4 B AR B EL N 5 3 Fou
{4 (5~ CAAT -37).

B2 PCR™# A RBHRFS
1 2 3

— 21. 2kb

— 5. 1kb

Xhol BamHl Apall

1. f TR R 40 DNA 258 5 1A 118 «ho 1 BYTJS 2
FLER2. THEERLE S DNA 2R 1A Y% BomH | &
PIEMRTEER 3. TR EHEES DNA 2R H AR

Apal. | BEUIGE SRR
3 £RTHMBE COMal02 NTL XEH DNA Southern Z¥ 35447
3 Wig

HET, H1REFP LU PCR F i MR ARk LB
W] AR BT 51 3500 4 R A 51, 3 e B R B
4y 3 2. K 6 PCR (inverse PCR) ™! #8481
PCR (ligation ~ mediated PCR, LM ~ PCR) "¢~ f1 g #l
5|#J PCR (randomly primed PCR,RP - PCR) "), [z
[ PCR BB B ERERN—HRafklH HHT
FRAEE NIEEAL R A A, R B SR LRRAG, &

#1843 PCR =4y, B EH B 17 PCR F=4, K K/ME
f/MTF 2kb, BTN /. LM - PCR #1 RP - PCR £
TR RANREEREHE:, GERRME &AM
%, BH PCR Y =Y/ ( <1 kb) , FTREIEX
MFRAMAB(>1 kb), AiTERRH LM - PCR, HE
LM -PCR 2 H B B3 Ry ¥, A T HRX—
[, AT B s e b 3k 0 47 3 ol ARk R B
BERY LM — PCR #§3%'® %! panhandle PCR B3t R H
Z—. 1992 4£  Jones DH F Winistorfer SC FRIEH T
panhandle PCR™' | B J5 X & J& ! reverse — panhandle
PCR!™ . fR £ 5286 3iF B panhandle PCR 7] LA™ 3 {i F
EAALAMB AT 3.0 kb fEEF 4 DNA, B THESE
BAePREAY#, A FIEY S 0REERME, 18 pan-
handle PCR 41§84 ] T4 DNA R & BEFI R 4542 ni
Wi 18 H4% FR™! . SR panhandle PCR i A% H
Tk S EE PG EREBER 5 RIAERBIFR,
FRZERELZHFEGFR. ERZRP,ERT 6 #
F PRt I YIRS Xba 1 SRES V) ZEH 41 DNA B8
TERHITFI M K2 4 000 bp KIS B 53 1HH 1 Xba
I BUALE, 1 TR A YIRS 5 A, IESFTE
BERTFIMGE | kb AL BH —Xba 1 BFUINLE, BT
LA83I T—4~1 121 bp ) PCR =4, A SLHHIF IR
BRER R, B RD, BB RBBER, ET PCR
. B, TR TIREXY Y, KR s, B—
FREAT M ST RE L 0 B 3506 0 751 9 5 8.
RERSNPEEEEELE L FFIIeE -1
RN, o e E T - 55 A X EE
BEFEMBEERFIIF. ZonEE Ba i Rg
EE B HBURLEFRIRERNT A REHXER
MR SRBOE  BEIX T ES R FREFEPHRITRE
AAMTHEE, TR EIEES T HEEER.

B T :

[1] RICHARDS A B, KRAKOWKA S, DEXTER L B, et al.
Trehalose; a review of properties, history of use and human
tolerance, and results of multiple safety studies[J]. Food
Chem Toxicol, 2002, 40(7) ; 871 —898.

[2] THEVELEIN J M. Regulation of trehalose mobilization in
fungi[J]. Microbiol Rev, 1984, 48.42 - 59.

[3] THEVELEIN ] M. Regulation of trehalase activity by phos-
phorylation ~ dephosphorylation during developmental transi-
tions in fungi[J]. Exp Mycol, 1988, 12.1 -12.

[4] MITTENBUHLER K, HOLZER H. Purification and charac-
terization of acid trehalase from the yeast suc2 mutant[J]. J
Biol Chem, 1988, 2638 537 - 8 543.

[5] DENFERT C , FINTAINE T. Molecular characterization of
the Aspergillus nidulans treA gene encoding an acid tre-
halase required for growth on trehalose[ J]. Mol Microbiol,
1997, 24203 -216.

[6] APP H, HOLZFR H. Purification and characterization of neutral
trehalase from the ABYS1 mutant[ J]. J Biol Chem, 1989,
264,17 583 - 17 588.


http://www.cqvip.com

76 TAXFER(GAMFR) 2006 %

[7] MEGONIGAL M D, RAPPAPORTEF, JONES D H, et al. 1988, 16, 8186.
Panhandle PCR strategy to amplify MLL genomic break- [16] ROSENTHAL A, JONES D S C. Genomic walking and se-
points in treatment ~ related leukemias[J]. Proc Natl Acad quencing by oligo — cassette mediated polymerase chain reac-
Sei USA, 1997, 94,11 583 ~11 588. tion[ J]. Nucleic Acids Res, 1990, 18: 3095 —3096.
[8] JONES D. H. WINISTORFER S. C. Genome walking with [17] PFEIFER G P, RIGGS A D. Genomic sequencing by liga-
2 - to4 - kb steps using panhandle PCR[J]. PCR Methods tion — mediated PCR[J]. Mol Biotechnol, 1996, 5. 281
Appl, 1993, (2):197 —203. ~288.
[9] MEGONIGAL M D, RAPPAPORT E F, WILSON, R B, et [18] LOHE Y, ELLIOT J F, CWIRLA S, et al. Polymerase
al, Panhandle PCR for cDNA: A rapid method for isolation of chain reaction with single — sided specificity; analysis of T
MLL fusion transcripts involving unknown partner genes[J]. cell receptored chain[ J]. Science, 1989,243,217 -220.
PNAS, 2000, 97(17) :9 597 -9 602, [19] TERAUCHI R, KAHL G. Rapid isolation of promoter se-
[10] RAFFINI L J, SLATER D), RAPPAPORT E F et al, Pan- quences by TAIL —-PCR; the 5 fanking regions of Pal and
handle and reverse — panhandle PCR enable cloning of der Pgi genes from yams ( Dioscorea) [J]. Mol Gen Genet,
(11) and der(other) genomic breakpoint junctions of MLL 2000,263 .554 - 560.
translocations and identify complex translocation of MLL, AF [20] JONES D H , WINISTORFER S C. Sequence specific gen-
-4, and CDK6[J]. PNAS, 2002, 99(7) :4 568 -4 573. eration of a DNA panhandle permits PCR amplification of un-
[11] FELIX C A, JONES D H. Panhandle PCR: a technical ad- known flanking DNA[J]. Nucleic Acids Research, 1992,
vance to amplify MLL genomic translocation breakpoints[J]. 20(3) ; 595 - 600.
Leukemia, 1998, 12(6): 976 —981. [21] STERKY F, HOLMBERG A, ALEXANDERSSON G, et al.
[12] SAMBROOK J, FRITSCH E F, MANIATIS T. 4;-F5afgsk Direct sequencing of bacterial artificial chromosomes
WREE (2 ) [(M]. b Rl2E R , 1992 (BACs) and prokaryotic genomes by biotin ~ capture PCR
[13] BaEW, B4, ROUR. 2R B A fiL B DNA fO 2L [J]. J Biotechnol, 1998, 60:119 —129.
BH3E[J). A4k ,2001,11(3) :5 - 6. [22] YAN YUAN - XIN, AN CHENG - CAI, LI LI, etal. T~
[14] ZAHRINGER H, THEVELEIN ] M, NWAKA S. Induction linker - specific ligation PCR (T - linker PCR): an ad-
of neutral trehalase Nthl by heat and osmotic stress is con- vanced PCR technique for chromosome walking or for isola-
trolled by STRE elements and Msn2/Msnd4 transcription fac- tion of tagged DNA ends[J]. Nucleic Acids Research,
tors ; variations of PKA effect during stress and growth[J]. 2003, 31(12): e68.
Mol Microbiol, 2000,35(2) ;397 -406. [23] Felix C A, Kim C S, Megonigal M D, et al. Panhandle pol-
[15] TRIGLIA T, PETERSON M G, KEMP D J. A procedure for ymerase chain reaction amplifies MLL genomic translocation
in vitro amplification of DNA segments that lie outside the breakpoint involving unknown partner gene [ J]. Blood,
boundaries of known sequences [ J]. Nucleic Acids Res, 1997, 90:4679 —4686.

Cloning and Analyzing the Upstream Sequence of
the Neutral Trehalase Gene( NTL) in Metarhizium anisopliae

HU Zong-li, CHEN Guo-ping, WANG Zhong-kang, PENG Guo-xiong,
YING You-ping, CAl Shao-xi, XIA Yu-xian
(' College of Bioengineering, Chongging University, Chongqing 400030, China)

Abstract: Based on the coding sequence of neutral trehalase gene ( NTL) of Metarhizium anisopliae which has been
cloned in the authors laboratory previously, Panhandle Polymerase Chain Reaction strategy was used to amplify the flan-
king sequences adjacent to the known sequence of the neutral trehalase gene. The genomic DNA was first digested with
Xba I to create a Soverhang and then treated with calf intestinal alkaline phosphatase. Next, a 34 — nucleotide single -
stranded 5 phosphorylated oligonucleotide was ligated to the 3ends of Xba | - digested DNA. After denaturation, intra —
strand annealing and polymerase extension, a panhandle was formed and then nested PCR performed. A 1121bp pan-
handle PCR product was subsequently subcloned and the sequence analysis shows that it contains one stress response ele-
ment( STREs) , which may mediate transcriptional activation of the neutral trehalase gene in response to various stress.
Southern analysis indicated that the neutral trehalase gene was present as a single copy in M. anisopliae. The upstream
sequence of neutral trehalase gene has been accessed by GenBank ( Accession: AY557613).

Key words: panhandle PCR; Metarhizium anisopliae ; neutral trehalase gene( NTL)
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