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(Hygromycin phosphotransferase gene, Hyg)#) pUCATPH /& #2444t CSS-01s H 69 R & /7
iRy M AT EE B a9BUR IR, 3R R F) By iR R Ae B AR AT 18] AT R A AR B B 60 %R,
Goit R IR b N D BB 2 AT AR 0 vk, AR R B M RS CSS-01s B
49 REMI %54b-F %, XA Southern blot %7 ix¥iEdsibF. [£ R GREZT — %
L. theobromae #§ REMI 4t ik, L4053 4 6 000 & AN4510-F49 L. theobromae
CSS-01s #4bF B, FALHLIL 69 5 A454k-F £ Southern blot 247, 423 3E A 2] 7 Hind 111
AR oy B AL AL L4538 ] IR A 2% A0 3 B +2%%0 F Ba B i ik . B AR A h A R A AR
KAF AL, BE R A P A 30 U Hind I8 $54030E & &, %5 7T AR Rk
FRERF &A ¢ REMI #10F.
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Establishment of restriction enzyme mediated integration
and construction of transformants library
in Lasiodiplodia theobromae
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Forestry Science, Beijing 100097, China)
(2. College of Agronomy and Plant Protection, Qingdao Agricultural University,
Qingdao, Shandong 266109, China)

Abstract: [Objective] To establish the Restriction enzyme mediated integration (REMI) trans-
formation system and a REMI transformants library of Lasiodiplodia theobromae. [Methods]
REMI method was used to obtain transformants of L. theobromae. Linearized DNA of plasmid
pPUCATPH containing the hygromycin phosphotransferase gene (Hyg) was integrated into chro-
mosomes of wild strain CSS-01s. Sensitive concentration of L. theobromae to hygromycin B was
determined. Different enzymolysis systems and digest time on preparation of protoplasts were
performed and effect of restriction enzyme quantity on percent conversion was also carried out.
The REMI transformants library of CSS-01s was constructed with the optimal condition, and the
transformants was confirmed by Southern blot. [Results] This study established REMI method of
L. theobromae for the first time and constructed REMI transformants library containing about 6
000 transformants. Southern blot analysis revealed that the plasmid inserted into the corresponding
restriction endonuclease sites located on the genomic DNA of five random transformants. [Con-
clusion] The results suggested that the optimal condition of protoplasts preparation was adding 2%
Drislase+2% Snailase enzyme mixture and digested for 4 hours. The transformation efficiency
reached to the highest when 30 U Hind III was added into per transformation reaction. Transfot-
mants with differernt phenotype can be obtained using the above optimal conditions.

Keywords: L. theobromae, Protoplasts preparation, REMI
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CSS-01s HMR AT -G | A K Py
A, P REMI Jri &, REMI 2 A HIFR
PN UIERR LR AL BRI ZE PEG A S84 A R
AR, SRR IR BE R, 34T 3 M 98 AR (R I B
Ro H 1991 AR E U B L
Sk, Trichoderma %5 22 Ff LB FH I AR S B AR
AR, P 7E 2002 AERY 7L TR
T FEER FH Magnaporthe grisea 1) REMI ¥4k F
JEFIFTEE R oA LN AVR-Pial®, {AE REMI
ARFE L. theobromae f4 3 FHIA K WAHSCHIE . AbiF
FYI R B BERINT L. theobromae [ REMI 4L 75 s
ATHE AL, T AN REMI # ALK R,
T F A KEA R R 1) REMI #b T
i, iz B AL B B 5T B H A, A A
A RHL BT IR 17 T PR BEEIR S KR

1 RS

1.1 ##l
111 B E#k: WA B WA CSS-01s (L.
theobromae), FH At 5 T AR} 27 BE AR o 25 B S 5
B IHRAE; pUCATPH 4844, b R0k R
WK R E I, S5E Cornell University #4#
112 EEREFEMIKT: PDA FFEH, CM K
RIGFRHEL . LR FAR ARS8 . SR FiAE ARG
F ¥ STC. PTC. 0.7 mol/lL NaCl. A
(Driselase) . 2 fifi (Snailase) 347 2 18 B 1 7Py
REMI B4k PErb g rp iy B SR B ML i O vk
FREEE . WACREG . BEKMRE TSR . MUK
M& 3R L B < ¥ 3350 9 [ Sigma Al BRI
DIt Hind 2L X BiEk I B TaKaRa A7, 1%
% B W Roche 24 H]; HoAth MRk 16743 Hr
afi, g A R A PR A PR 7
1.2 A&k
1.2.1  #iRHI&: BEARTTR pUCATPH HIFR
PEWVIEG Hind TIEALS & &, ZetkBuki-20 °C
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TRFEE
122 HMEZRSEMENE: KB AL ARk
CSS-01s A% PDA KRG F 5 1155736 h, H4 mm
HFTFLESATHL, 4Rt 35 F 20, 30, 40, 50,
60. 70. 80, 90. 100 mg/L % X HY PDA 5%
H I, 28 °C & 55 36 h J5 I B 74 HAR, B4
PR 3 IR,
1.2.3 JREFRAKSI&: ¥ CSS-01s kIR
PDA i35k FRER 36 h, BEbs 5 010 R 2255 A
& CM 153538, 28 °C, 120 r/min %535 24 h, Ik
LR 22T 50 mL B.04 1, 4 000 r/min B5.0 5 min,
3+ L3, 0.7 mol/L NaCl YT 22, 4 000 r/min &
L5 min, 37 LW, BREZE, #7862 mL/ig 1Y
Pl 2t O\ 20 L i Tl P I, 28 °C . 120 r/min il
fit 4 h, DUZEESACTUEREWE, 0.7 mol/L NaCl ¥
J AR A, 4 °C L 2 000xg B0 15 min, 3 Fi .
FH5 mL STC HEVTIE, 4 °C.2 000xg &> 15 min,
7 i, DUEEET 1 mL STC H, Al STC Fikk
BLWRIE R 1x10" NMmL A .

(1) IR 2R Ge% A o A il 4 s il

] BE 50 B 22 A I 4% (WIW) 37 5%
4% W3 4= T, 2% AR TSt 6 +2% 5 4 i, 28 °C .
120 r/min BEfE 4 h, Gt RFEIEGR G0 EA: Bk
fil s, e ES 3R,

(2) AN [ Pl e o PR % A Jo A ) 2 P2

W BEPRCE T 28 °C. 120 r/min 43 5B 2 |
3. 4. 5. 6 h, GEifAN[F] I R A 2 15t 7
R A A P i s . B EPEEER 3 IR,
1.24 FREREEL: SRR REMI L
JriB
1.25 FEFIFIE: BHRIFRILT 28 °C #HE st
4-7 d ZKIFIERME N /NEE IR, HEKEA
S K N T B R 2 PDA BE IR (R
70 mg/L iR R B) L FRRIGLE, KREA K M EERE
PRI
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1 A RE#EZE BIREN L. theobromae EHk4E IR E HIE MR
Fig. 1 Impact of different hygromycin B concentration on growth speed of L. theobromae

1.2.6 FWFERME: FIHBIRREM MR
2R pUCATPH &% 4 CSS-01s 1y JiA: 5T
&, HI&4 70 mg/L #1753 B ) PDA ik, J&
R B Refs A K AL IR AP E-20 °C.,

1.2.7 #{LF#9 Southern blot 3&3E: HUBEHLBE
PR 5 MR 4 DNA %4 15 ng, H
REMI &% 46 i FH A9 BR ] v PN DT Hind TG D) 2
[KIZH DNA, 1%35JEBHEER UKk 43 125, B404E T
Wk A TS, A 28 SR R O VA S BRI AT 6 e
SRV JesSRET SR I R B, SR A REAL
5| ¥ ¥5 1 ¥ (Random-primer labeling kit, Ta-
KaRa)tric .

2 HGiR50MH

2.1 EHEZRFEENE

WL CSS-01s WARAE & A A& R
WP PDA BE7R 4 I TR HAR, KILHEE W25
BV B N R AR K R B A e NS, vk B
% 70 mg/L B bRA K e Az B (& 1), Fr
PIAWFSE R 70 mo/L % £ AE % bk
REMI 4k ¥ M i e e i .
2.2 AREIEgHRG N RE BRI &HI R0

] B v W 22 PN R B R G BEE 4 h )5,
St A R, S5 2 s, sln
NI A il TLT- A 5 30 S A ST AR, T B i A

Yot W AT AR A BB SSCRAR L, P BRIy
7 25 15 92 9 T T A% A T A ) 4 LR I i i ity
R R
2.3 A [EIEGRERT B X R4 R H &R 200
1 2% 93 5 R 29085 2 B TR A BRI A 2]
B 22, 28 °C., 120 r/min P& %5535 A [R) if] & 3,
i 2 45 35 B [ 198 20 SR A o (A5 AN T s, T
4 h LUJa, $a SOA i FRE(E 3). Fh M & fi
T 979 R D A T AR ) 2 1 i AR T A s TR 4 h
2.4 A Hind [T1% = %% 40 3R /Y 200
ABF5E R AE Hind IS F Lkt n
PUCATPH JFikiifk CSS-01s AYlrAE iR, frks
o # b, AR [ Bl B )
Hind 111, &M% % B fifik/s, Stttk r
HH, 2R EMEERAHH Hind T4 45 U B,

25 ¢

20 I

1.5 ¢

1.0 ¢

0.5 r

Protoplast numbers (x107)

0.0

D S D+S

Enzymolysis system

B2 BERGXRLE RS E8IFM0
Fig. 2 Effect of enzymolysis system on preparation of
protoplasts
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Fig. 3 Effect of enzymolysis time on preparation of
protoplasts

F1 A[E Hind [IEsSE 330 RIF N

Table 1 Effect of restriction enzyme quantity on
percent conversion

B AL BT AL (1M ug)

a d?iggnitr:%eirgzsi%zr)r,nrzzf)n Averange of transformants
(per pg DNA)

mixture per tube (U)

30 6.25
45 4.70
60 1.43

AN 4.7 ~/ug BUkL DNA, MEE AR
HA 30 U figHER, AR KL 6.25 4~/ug
kL DNA, = T 53 bW Fh 5540 T 1 3% AL k0%
(F 1),
25 FLFERIE K Southern blot 434

AR B3R ) B L S5 X CSS-01s i 47
REMI #4k, k1% 74345 6 000 14611
REMI Ak, 201 A K B K Bus
PEA T WAL, P BENLPEE 5 1~ REMI 4%
fbF-147 Southern blot B3 iiE, VXA UIE 4 F
N VAR B BOSOREr, DU AR TR B
HilPEN YT Hind TR 4] DNA, 2558 R
CSS-01s TRk ARA A HI 45417, M 5 DAL
BT 5.08 kb BIZAZ AT (K 5), x4 KWLt
fLi pUCATPH Z A4 A 1 T 5L P 4 v AH b 1
Hind [IEFDIN7 S 4k, ASES Frs i) 5 e i+
¥ REMI 4L

4 REMI B FHEERS

Fig. 4 Colony characters of REMI transformants

Note: Wt: Wild type CSS-01s; A-E: 1-5 REMI transformants.

5 REMI #1{tF&) Southern blot 3&3E
Fig. 5 Southern blot of transformants
Note: Wt: Wild type CSS-01s; 1-5: REMI transformants.
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PAFIFEA BUR, 3X 7T BEAE H T AR AN e S il
il T 22 ) AR BE g 24 I 21 4 2R TRl ) e B AT T
JiR ot il 2T 2 2R v B AR sy, EL 9% A PR I Tl
JEE, SR AR EESCR e o i T AR
I REAS, AR BT RIS /N, 4 h k3
R, BEJEEE SCH TR RE, Xl RE2 Tl
JoT AR A B[R] Ak~ 240 e 5 i il B BT 200 R 25
S E, A TR R A PR, S
Bow TR, oy TR Z . TR s A
TR A, I e 3ok it A ] 5 B i o ol A R 2
I, DA HOG AR AR 445 o

REMI # R Z Fr LLREMH Gibberella zeae .
Trichoderma atroviride . Colletotrichum lagenarium
L P I LR A R i B, o]
RE VA PR T B T P 1 il X D A o A i PR 4 1) A
RbrE|, kcE MR Magnaporthe grisea 131
RN IR, 25 R A, Fe bR AE R E
PIPIEF Hind 11, Kpn I #1 Sac [ /5 F 4334
6.5. 10.0. 3.7 ff%. #ie I, K& FRE I i
SN, SRS B, BN,
MEE AR R TP TORR BE S 2 ug
I, Bt IR AP DA 0 i it P 38 AL 8CR
REAR, X 58L-FAEE M. grisea 1Y) REMI %1k
FRERHFEN A 25 R — 3P PTRER B TR P
D)t B ) 464 o ek g Bt L R 1) A PR 2 A
DI, 3 AR #5 DI fin, ™ B IR p L PR 40
DNA HJFAHEL, & MBOERA, [+ s
LREAR . ASHFSE Southern blot 43474 5 AR IE 5L
T 5 MREEE T8 REMI B64bF, {H MR A0 46
NALSECHE VUL, RIOE T i — 2 S ot
1508,

4 Hig

I JLAF, L. theobromae fF i —F g HiiE 1Y
ERENBORE, PR HEURILELE B E

f9 o ARSI i A A I T U SR 4 A
PR B gk ], BRI A DI A B, ST
X RE SR IR SZ A AE A, WAL T A E B A
i REMI FALIR R AR IE S50 . AT R A S
K s A T — A 6 000 ARPRELAL T
REMI J&, W5 e A vh & 6 A R R AL e
AT, 3 A Ji SO e 0 A S TR A 5 7 AR
LT AIRE, R O R EUR LB R PR B E T
Bt
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