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1.1 ##)
1.1.1 BEMAIRR: AT EFE ( Penicillium

brevicompactum ) PBA2. Jiiki pPTPVT, Ay 3 & T i
KL T FEFR I N T R ZR UM R D T e Ak R O W)
WL 2T 8 (1 (VHD) JE R vghe AR =M .
1.1.2 RKFEH: (1) PP &by : 58 2 — % (PEG)
(MW 6000) 40% ,20 mmol /L i 1% £ 22 vh i ; (2)
PPC:950 pL PP +50 wL 1 mol/L CaCl,; (3) 1% 74
1185 - 1% W 4L 1 Novozyme 234 (I H Sigma 2 #]) ,
0. 8 mol/L KCI,20 mmol /L ##1& &5 2% 31 ; (4) KMP
2 M W 0.8 mol/L KCI, 0.8 mol/L mannitol,
20 mmol /L 8§ & # 2% vh #; (5) KMPC: 950 nL
KMP +50 pL 1 mol/L CaCl, .
1.1.3 =5 & (1) GNY [ 2 ¥ 9% 5 % 2 0
3.0% ~ Bi 12 B 0.35% -~ % B ¥ 0.3% « Bk 18 45
0.5% 5440815 pH6. 0; (2) PDA [l #4855 7 3 -
T 4 A % Bl B g (PDA, b 50 XUBE B 26 85 5% i 41
W) ) 3.6% , pH A SR; (3) PDA FiA: R R0k 4%
EAE PG 3. 6% 3. 91% S ALEN, pH [ 4K (4)
YPD 15 7% 5L 1% W BER 2% £ 1 W 2% % % 8 > pH
HAR.
1.2 BEFSHYHEMEMASR

W AN [ A B ) P AR BT OO T A [ R
FIWREEWERR b, AT R 95 W2 77 K i vk
A K AH DL o
1.3 E2@fERREKHBEINE

DAZE IR /K P N R, BN GNY B 22 85 7 Ik
B 40 mL ff 250 mL = 4 3 P, T 26.0°C,
220 r/min, $E B I K595 12.20.28.36.44 .52,
60 h 1) & 22 ] A1 G =k L 98, H 28 K Ve ¥ 1E
22 JE TR, RS R IR E) 3 O E . Al v SR
2 T XA, DUBE 22 T O BUE I L+ AR
HER 22 7 R PAAE B, B 77 I 18] 4 A AL b » 25 1) A K il
% .
1.4 EEFERERKFIERBE

$ B R U (R 22 N 50 mL B0 5 R, B0 &
G, BL0.9% A2 B K I B UE B O B 22 3 k.
) W TR 22 1 0 1% 5 A6 8 Novozyme 234, 30°C i fif
I Il 22 W DR R R OR A T 2. B

JEWE B0, B0 1K 340 x g, 10 min, 37 25 3G, BUAS
JEEVTIE > B Js A B4, ] 0.8 mol /L KCI ¥ /2 5 vk
B0 3 R B T KMP Buffer P, 45 46 1F 507 24 1

A D A oA & 4y ) T 0.8 mol /L KCI i v8 ¥
WOFN TG 7K EAT — R G M B L 0.1 - 0.3 mL ¥R AR
T PDA FRAE R R 3 F,26.0°C 9% 5 K, 48k f 2k
0 VAT 9 5 e TR T2 2T B DA AR A AT

JE A AR A& (%) = (0.8 mol/L KCI Fi B
Jei ) T A TR A B — TG TR K R R S IR TR AR TR VR B0 +
BEAS TH B J5U AR A S x 100%
1.5 EEEERERAEREL™

LA KMPC 58 7 Jit A2 o A Al Ji A8 JoT 4k 28k B Oy
1 x107 /> /mL, B 200 pL J5 42 4K T 2 mlL 8.0 4
WIHE T UK Bo F 200 wL J5 A= 0T 44 & 7 i n
50 wL PPC J £5 #5460 ikl DNA 10 pg, B8 .
UK EJRCE 30 mine SR AE BIR S E0E B A
1 mL PPC, %) ¥ ¥4k 5 1 b A 5T 44 in 42 200 mL
PDA FRAERE IR Heh, B IR A J5 » {51 L% 57 .
1.6 BEEEMMERELTHIE

Bk SP I E gE 2 -4 K, ok 10 -
20 wg/mLJE B 55 2 Hi Pk 1 95 5L PDA, 28°C 553 10
Ko BRI B3 A 1o L 7 T R 3R HUE B R 2k
R AEKIER, AR SO 1 R VR D B PR E A B
AR N B T DNA JE % 16 B PR 86 4k 7 %

HAGROCR = PHPERAL 7 540+ DNA S (pg) «
D A JoAA B A R A S B TR AT 3 UK B A R B N
CEIH = bRAEIR 2
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L 4 22 1) 7 A K it 25 328 6 250 AR KT T 4 L o
W5 DL R RS I T 2 ) % AR I Ak HEAT B
b, 2% 5% B 55 5 5 1 22 A6 K I 1) B Ak B R R R .
1.8 BEHFERERKRETEUMENT M

7 H Al B 4 A A AR I B0 T B 22 43 ) 8 AR
2.0.2.5.3.0.3.5 h ] & J5UAE B, 2 52 R AR AR )
A AR R AL R
1.9 BEEFERERKEERKRMK L

T H At & 45 A A AR I DL 5 37 2 DA &R b il
MR 22 bl pH 73 5l 24 6.0.6.5.7.0 I, 2% %¢ 2% ph i
pH 0 55 A 7803 1) 5% Wi 5 Bt D) s 2 i JEE 4 0] SR UK
# 0°C FNE I 25°C JEAT Y, 0°C T80 N I 17 43 331l ok
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50 wL, § 48 4 1 4 94°C WA P 5 min; 949C 30 s.
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20.28.36.44.52 h (¥ B 22, § % J5 A A, AT

DNA #e AL, He AL R ILE 2.

F1LAFEEHEPBL2 MEEESRHHME

Table 1. Assay on phleomycin sensitivity for PB42

¢ (phleomycin) / (pg/mL)

Group ¢ (spores/mL)

15 20 30
1 10 - - - -
2 10° - - - -
3 10* - - - -
4 10° + - - -
5 10° + + - -
6 10’ + + + -

Symbol ( =) : The spores was completely inhibited by the phleomycin,

Symbol ( +) :The spores germinated and grew.

20 b H 8 A ) 0 e AL R AR5 28 - 36 h
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Figure 1. Growth curve.
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Figure 2. Effect of culture time of hypha on transformation

frequencies.
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B AT TR AT A0 M R A SR AR AR R S TR . EX T
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Figure 3. Effect of digestion time on regeneration rate and

transformation frequency.
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Jost A AR F R DR A AR A A R AR R B SR DA
it BE RTINS TR) S 3R 4 EE gy 1 e 4l R A
pH6.0.6.5.7.0 W 1% 22 vb 1A R BEAT etk Hop
pH7. 0 Jo Bl 1 #% 4 7 4= i, pH6. 0.6. 5 H 4K 2% 73
A 2.87 £ 0.260.1.37 £ 0.176 A~ # 4L T /pg
DNA . Z2p (0 pH R] RE 52 W0 40 0 1 X 40 U DNA
LS RNITE AR A &

JEUAE R AR I AR DNA S, 43 3 R F UK 0°C
FEE R 25°C JEAT SNV 0°C T W B[] 43 53l ok 30 il
60 min, FALSE 2. 63 £0.260.2.8 +0.296 4k
¥ /wg DNA, JE ] 5 X 3l o 25°C J 3 I [6] 43 ) 4
20 min F1 40 min, ¥ J5 B Pk % 40 1 2E . = A1
N TG0 N R AR BT AR 51 M U DNA
1) B fift

¥ & 1% (PEG) 2 (e ik 40 R ml & /e - &
WK 4y F B 4 3300.4000. 6000 ¥ PEG i 17 %%
1, B AR50 4 3K 0.0, 43 £0.088.2.3 £0.231 A4
B4k 1 /g DNAC (H 40 M (% K/« 4i i 1 R A8 A
), ANl 23 F 5 1 PEG XL AR AN A . Horp
X TR % T R R AR UM, PEG6000 5 A6 38 4 5 i o
2.5 EEEEMMELTFHIE

J65 80 4% 2% 0T 48 52 ) i b DNA MY
WHRRPMHENRETERNEAS B AR RS
2 T T BEL BT I B 255 DNA 454, 400 Jont
20 M 1 S R BIAR TR E A .

5 DNA SN JF 16 J5 A AR i N 15 2B [ f B
Frbk 70 0 R R PUE I L AR K A IE R A
T B0k BH P 5 4 7 BT AL 1 E Bk & 1F
T DR 22 AN R 1R A D T T .

X P 0 3 I R BEAT T % 5. e A0 ) IR e AR
JEARINN B AR [ Ak 5 SR b, AR R R AP S
15 pg/mLJE R85 (8] NP ML b 3E AT B %, 6 BH
Befb . AU DNA JE B0 A7 25 B0k 56 DA 3\
W > R IE B 1A T BT A I ) ok R TR AR R R R T AR
BT I N JE 2, DA AR BE T B R, AR A 3 21 B
ML T o BB A T 1 R AR TINS5 R R
) P A T A R 5 o, (B O IR R AT 8% 9% 4 il B
IR 234 K, bTi g o O R A7 25 20 g /mL ]
WRRE IR AL, el R 7 - 10 R, UM E S N
1.9 £0.203.3. 1 +0.286.0 % {k, F/ug DNA. #i
P D0 N BT 8] B 5 J50 AR O P2 I I 3o 3 A K
AN il (i it v N K e T R A A R
Koo 0 06 AN B B PR A0 1o BRI » 00 07 0 I 1) s 2
BRI A ) — A F LR 3 .

2.6 ®%UFPCREE

TR A FPUPE TR I &0 T K IEH &t
BRI & 5 R JEE 8 22 Uk B A0 1 8 L HE AT R A B
Fi B R 41 DNA, DL vgh JE B4 5 814, dE 4T
PCR AG I o 25 J 50 7 B M % 46 7 7F 450 bp Kt
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10 %55 E A1 A 8 28 3 5 N5 0 R e
R

bp M 1 2 3 4 5 6 7 8 9 10

2000—
1000—

<~—450 bp

Figure 4. PCR  Analysis of  Penicillium  brevicompactum
transformants. Lane 1 and 10, pPTPVT; lane 2, host strains; lane
3 and 4, negative transformants (white clones) ; lane 5 - 9,

positive transformants (green clones) ; M, Mark DL1.2000.
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Establishment of a genetic transformation system for
Penicillium brevicompactum to produce mycophenolic acid

Zhihong Ren, Caiyun Su, Jing Yan, Meng Dai, Ying Zhao, Hongyi Wang,
Mingwei Dai, Jia Zhang
New Drug Research and Developmental Center, North China Pharmaceutical Co. National Engineering Research Center of

Microbial Medicine, Shijiazhuang 050015, China

Abstract: [Objective] We established a genetic transformation system for Penicillium brevicompactum to produce
mycophenolic acid. [Methods] We developed protoplast transformation methods mediated by Polyethylene glycol, using
phleomycin resistance gene (Sh ble) as a dominant selection marker. [Result] The frequency of transformation was up to
2 -3 transformants per wg DNA; analysis of the transformants by PCR showed that the foreign DNA had been integrated
into the host genome. The transformants retained stable after generation. [Conclusion] The establishment of the genetic
transformation system of Penicillium brevicompactum could serve as the basis for the research of molecular biology and the
breeding of gene engineering of the fungus.
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