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i 2 FE (Penicillium novae-zeelandiae)
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B E ML YEENELETERRE ARG BRTEWEEFAR&NEANNE, AF
FERP SRR, B 2 B Fet ) SR M AR E b H, “RABEOTD WA RS R B R R EBRAGN . HL
R3E3E 48 h, A 0.05 mol « L™ DTT HiAb# 0.5 h, LA 0.8 mol « L' &AL GIEREaER,31 C&K T £ Lywallzyme
(10 mg * mL™ ) EEM% 4 h, FAFREEELF 4. 75X10" g ', BAER K 18.0%.
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gillus niger) , ;=¥ 5 58 (Penicillium chrysogenum ) M Tk # 5 (Cephalosporium acremonium ) ;s L ¥ BUR H
N EBEBWE (Ustilago maydis) ; B B3R E BRI H B (Beauveria bassiana) M F B E (Metarrhiz-
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1 XBHMBERE

1.1 L&
1.1.1 Bk

FVi X EF B (P. novaezeelandiae HSDOTB) ] g I ¥ K 22 48 M Bl 222 B2 AEM SC36 = % 6 {7 3%
1.1.2 EHE

HEAEKEFREN DR EHABRIEHEFRE(PDAY, SAERAEFE GRIMBIEH PDA), B4 K
R E A SR (PDA A 0.8 mol « L7 HERELD.
1.1.4 KF 58

BEERE (Lywallzyme) M B R EMAEYHRT REBNIERBHWE SN AREMBEARERAF
(B RS 43 3] S8280—1 F1 C8260) s @ALAN  BAME M1 BB — 840, H B E, "R AR ODTDEH N
B 7= g3 A 4.
1.2 Kk
1.2.1 B34k |

FEGEMEHETHER, F 29 CHFIINKERERT. KHEBEBARKMARBEHE S, B R TF B, B
SmLEBRTHER 100 mL SEEREIRIEFHEEMN 250 mL =AM, ZEHE N 200 r » min ', BER 29 C&
B FHE5% 48 h BIRT k8 KB H .
1.2.2 BAWE

IR E DR ERIREFEEFNE LA, 6 F )5 T2 BMET WE.
1.2.3 JFARFR &

INOUETE 221K F 2 mL BB H,12 000 r + min ™' B0 5 min, FHATXEKUREMN T EEZREN
K. WAL 0.5 h, BL, T 0.1 g HZMA 1 mL 10 mg « mL™'E¥K,31 C,150 r » min "$&KEH 4 h, H
PR, EFBRE T EREAR P REA R T NEENE LR ELEFEENEEWE
WEBREEITEGE, TREKXTSPELHER, EHZ 3500 r « min ' B0 12 min, A BB HRE B g%
PG UBREMBL,Z/EA 0.8 mol « LT HEMHNBHRENMRESRAE. FA A T HOR A MR TR
7.
1.2.4 FAFRKBAE

BB Bk A RN RERBEE 1000 mL ', RE 100 L BB 8R4 REEBBRATY S8
T VMR K AR FREMEA L, F 30 CEFESTERI4JEHEH . SHYEIINEE.BRF
¥A.

FIBEER R SR AR R A AR A EE E 1000 mL 7, 88 1 b, EAREEE, BS R R
O Rr 3 E N

—N;

R R A R= AxNi—N: xX100%,

(N, BAEEFREEERGN, KB EREEELRGN 100 (L HBITREARELSEGABBRER.
1.2.5 ZwlFAREH & REEWERRL

ASLE IR T BEFP S (EEVR BE (TR 22 B SR (A (B AR B R AR E . pHLDTT BlAAHEEEMEH. P
MEOIERS B . Lywallzyme R4+ A EZXBHER A : 1D Lywallzyme HIR4BBIEAE (1 : ;&
ALE B R B E 25N 3 mgs mL™' .5 mg+smL™.7 mg+*mL™.10 mg » mL™?.12 mol « L' 1
14 mol « L7 ; £ 3% 350} 18] & 12 h.24 h,36 h.48 h #1 60 h; B E#RE X 2h.3 h.4 h.,5h.6 h #1 7 h; §i§
BRESHE 28 C.31 C.37 C; pH4H#EK6.0.7.0 f1 8.0; DTT Mk B4 B2 0. 00 mol « L71.0.01
mol « L7'.0.05 mol «+ L7!.0.06 mol « L' 0.07 mol *+ L
1.2.6 JFEAE R B R

UL EORALSAETT XV 22 B R AR R AR AT 4, 5 76 S [ i TR BRORE | L B Ak TR AR B R R
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THRELE O, MEEAXNEARRE TR E . XWEE S THIBX R G R, FHHM M — 4
HIEARRBEE AN EERSOSHEHMNEE TR FERENBEER 31 C, 88T 2.24X10" g, Rt
BAERGREE N 18.7%.
2.4 BRMNEANFEERAEREBENRER

WE & A I T, RAE RN M e R B R BRSSP B BR,l h 2 ARSI E2
R A A, 2 h JEA FRARBOR AR T 8. 2X10° ¢! RAE R B SEMmN B2 ML FHEHXER,
(B P A BRI BT M. T AR A R P A 3T [ A0 J IR AT 2 A A D a4, BB P B B B B s R AR TR
RS, BN T AR SE R, R T A R RN R E, SRR A RS R
U FEAST LG o AR o B B A A A AR 4 h, SR, RUAE AR N BRI A R 4 B 2.00 X 107 g
15.6%.
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2.5 ARNRERGEERBENRRN

E A T A ) 8 o LB A IR 0 » T B A A BR800 P B 1 45 4 A AR R K
SRR A 35 0 A R A 0 AR A S R R A AT AT A A P9 R LS TR T T 4 e 4 R 4 R
3 AN TR o o o T ) R S () 220K BT — MR TE A R BB R ) SR AR TR R B 72 B 7 1t S R R A
B0 A3 LA P T 22 120 B 40 O B oV B G 1 SBURR , — R U0 » o S0 K B A T 2 kvt e T AR BE B
AT RERKHTERS . B 6 B, BEH B L 55570 (8] 5936 00, I 28 B R B0 7= B ZE AU 7 o8, T A
HATRENEE, BN EERY 48 h, Joi i AL RN BB AR5 51 1. 95X 107 g ' 1 13. 7%.
2.6 pHMRERBHEEEBENRE

B v pH S U Wi B 14 75 1 RUR W e b, R R R AE TR BB, T L el F 2R AR
o7 25 8 0 JB B D2 A RO AR E M. [ 7 3R, 2 pH O 6. 0 i 8. 0 R A SRR R B R ,pH K 7.0
it IR AR B BOR B R, 1.2 X107 g7 B R BLAR R B BGE pH R 7. 0.
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2.7 DITHAEBMNRERGERAREBENXIE

TEBMERTIMA DTT WA AR TEAREKN LR, X EH THRAEASYEMRIIABENEORS
¥, (8 TR KA. (B8 —FE,.DTT MR EA B, S mFEA FENEAD. Bk, BB 6 A2
K.BEE DTT MK, RARE=EHGAENS M. & DTT WK E X 0.05 mol « L6, A FE™ B &
KR4 75X10" g7, HAER R 18. 0% (B 8).

FHEBREMHE EENFEEURBEERENERLEZREFRERAIBIRIAFTE, MRERE
FHEMEEERBRET AT REFAROLERG. FEEENEEFEBS AR T ERER 5B MELE.
EARFEENARBESHRETRE - TMEEW T RANATRANME Bk, ARMEE, HER8KES
K REA TR SR MEER, EAGRTERENHE. U EHEASEWREB, X TERERENH &
RETHEAZE  AAFTEREERLRENELITT T REHER.
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B8 FRALFEDTTX R A R e 5148 K P A B

A FAEFEREERAGH S IR PIY LSRR MR E . AR R E . o H. E K. B4
P AT, S R R L 22k 85 3 48 h,0.05 mol » L™ DTT HiAb# 0.5 h, 4 0. 8 mol « L™ & 4k
YERBBEN,ZEpH R 7.0 0,2 10 mg « mL™'# Lywallzyme £ 31 CTH# 4 h J5, JRAEFAEK =B KK
H4.75X107 g7t , RN 18.0%.

2 % X W

[1]- Jiang D W, Zhu W, Wang Y C,et al. Molecular tools for functional genomics infilamentous fungi: Recent advances and new strategies
[J]. Biotechnol Adv, 2013, 31:1562-1574,

{2] Mishra N C, Tatum E L. Non-Mendelian inheritance of DNA-mediated inositol independence in Neurospora [J]. P Natl Acad Sci USA,
1973,70.:3875-3879,

[3] Ruiz-Diez B. Strategies for the transformation of filamentous fungi[J]. ] App! Microbiol,2002,92,189-195.

[4] Patil N S, Patil S M, Govindwar S P and Jadhav ] P. Molecular characterization of intergeneric hybrid between Aspergillus oryzae and
Trich oderma harzianum by protoplast fusion[J]. J Appl Microbiol,2014,118:390-398.

[5] Liu H, Wang P, Hu YH, et al. Construction of an RNAI expression vector and transformation into Penicillium chrysogenum[]]. Ann
Microbiol ,2014,64:113-120.

[6] MMex . REZKER, S FARERITE LBA4MAT AN FHUBATHETERTE veb 2T hEHIAEE I £, 2002,27
(2):87-91.

[7] WangHL, Li P, Liu Y F, et al. Overproduction of a potential red pigment by a specific self-immobilization biomembrane-surface liquid
culture of penicillium novae-zeelandiae(]]. Bioproc Biosyst Eng,2012,35(8):1407-1416.

(8] XEAE. BAEYSERHEARIMI LR R4 H AR, 2011

(9] X% WL . HBRE,F REFELFEHE. BFERBAKNPRLI] AYWHRS,1998,17(1) :51-56.



%64 EHE % ¥ 8 LH E (Penicillium novae-zeelandiae) R AR R H & 5 B A H R 117

[10] RER, ERRE, REF, & REBHESHEFEREFERBEFTM] MEYHEEMR,1994,21(1) :15-18,
[11] Nombela C. Microbial cell wall synthesis and autolysis [M. The Netherlands:Elsevier Science Publishers BV,1984,91,227.

[12] I . K£EFZ.FXB.“ETFEREREKFSMBFLEEWETFT NI FEHEERE,2001,26(4) :241-243,
[13] FHF . HFTF. KMl B FEAE TR RME SRR SEY¥ER,1994,21(3) :143-147.

Formation and Regeneration of Penicillium novae-zeelandiae
HSDO7B Protoplasts and Influence Factors

WANG Hailei, ZHANG Yongmei, LIU Lei, YAN Yue

(College of Life Science, Henan Normal University, Xinxiang 453007, China)

Abstract: Protoplasts of Penicillium novae-zeelandiae HSDO7B have been successfully obtained by using lywallzyme on
the mycelium. In order to achieve a high transformation frequency by producing these protoplasts, factors that affecting the
preparation and regeneration were investigated which included the enzyme type, the enzyme concentration, the incubation time,
the enzymolysis time, the enzymolysis temperature, pH and the preprocessing. After research, the maximum yield of proto-
plasts could be produced when mycelia was cultured for 48 h, pretreated by dithiothreitol (DTT) for 0. 5 h, and then digested
for about 4 h at 31 C in a buffer containing 10 mg + mL~" Lywallzyme, The amount of protoplasts could reach 4, 75X 10" g™}
and the final regeneration rate was 18. 0%.
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