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Detection of DNA ladder and caspase-like activities in Malus

baccata during infection of Diplocarpon mali

FAN Tao, REN Bin, HAN Qing-mei, HUANG Li-li
( State Key Laboratory of Crop Stress Biology for Arid Areas, College of Plant Protection ,
Northwest A&F University , Yangling, Shaanxi 712100, China)

Abstract: Detached leaves of Malus baccata and Malus domestica cv. Fuji were inoculated with conidia suspension

of Diplocarpon mali. Samples were harvested one day after inoculation (dai), 3 dai and 5 dai, respectively. DNA of the

samples was extracted for detection of DNA ladder. Gross proteins of the samples were extracted for detection of caspase-

like activities using special fluorescent substrate. DNA ladder and caspase-like activities were examined to explain the re-

lationship between programmed cell death (PCD) and resistance of M. baccata infected by D. mali. The results
showed that DNA ladder was barely detected in M. baccata 1 dai, 3 dai or 5 dai. Activities of YVADase, DEVDase, I-

ETDase and VEIDase in leaves of M. baccata were shown to have no variations 1 dai and 3 dai, while became decreased

5 dai to about 30% of those 1 dai, which was significantly lower than those of the control group. This study showed that

DNA ladder was not generated in M. baccata during the infection of D. mali with the accompany of declining caspase-

like activities.
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Caspase SV 2% M : 100 mM NaAc,10% B
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PG LR BRI 5L BN, R R i ik B ) il
AR . FRBBARE AN A BT 0t b, i
10 ~ 20 oL BA LT, FH 10 R0 TG BT 7K 1) 158 0 A 0 2 1
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fF-mL " 0 FEIF IR 4 CORAERE R
1.4 BEMREMSHERKE

FrERE L 51L& FM A 0.6% NaClo ¥
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B0 15 mine PR LIZIEBOFIMA 2 5 IRFTCK
CME, —20°CULHE 30 min, 4°C &L ULEE DNA #r i
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o
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2000 bp —>

1000 bp —>|
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(A)

AMC R 5Kl VEIDase ( caspase — 6 — like) 36 1o 5
BEH 3K,
1.9 RR{KZR pH EXTZE caspases i& TN 520
I 1R 5h /5 TR 22 v WL A0 & J oy 2% P K pH
%1 3.5.4.0.4.5.5.0,5.5.6.0.6.5 F 7.0, LAk
pH {EXF 2K caspases IEEAYFEMA o [1] 200 pL AN[F] pH
B 2% I 10 pg FLER F1FD 50 oM BTG
% AC — YVAD - AMC ,AC — DEVD - AMC,AC - IETD
— AMC 5 AC - VEID — AMC, 37°C /KA 30 min )5,
DERE S PO, I 31K,

2 AR5

2.1 WEFHRZHEIHFERFLEITE DNA ladder
iy
ZiRER, IEFHREEME 1.3 d M54
K77 HE BB DNA ladder(& 1), [RIREAS I & 3
SR AR [ ) 1] A5t AR FR I HS B B DNA ladder 2R
S0 B PRI A B8 25 B — , o oK & A W I 1) %
fitt o

(B)

1 (A) BN & 13 DNA ladder #5300, KGE 1~ 3 S 3000 3 18 2 AR HF 1.3.5 d JEARSD , VKGE 4 ~ 6 SR B A HERR TC 7K 25
X AR (B) A L SE T DNA ladder K20, VK3 1~ 3 Ry 1Lisg 7 B BeF i /3 AR 18T 1.3.5 d JG AR, TR 4 ~ 6 S L A 48R T B K 25 %

BB ;M N markero

Note: (A) Detection of DNA ladder in M. demestica cv. Fuji; Lane 1 ~ 3 were Fuji samples harvested 1, 3, and 5 day with inoculation of conidia of D.

mali ; Lane 4 ~ 6 were negative controls harvested 1, 3, and 5 day with inoculation of sterilized water. (B) Detection of DNA ladder in M. baccata; Lane 1 ~

3 were M. baccata samples harvested 1, 3, and 5 day with inoculation of conidia of D. mali; Lane 4 ~ 6 were negative controls harvested 1, 3, and 5 d with

inoculation of sterilized water. M was the marker.

Bl #BHREEAIERLEFRE TERMHF DNA ladder 1l

Fig.1 Detection of DNA ladder in Malus baccata and M. domestica cv. Fuji leaves during infection of Diplocarpon mali
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F%30.5% , IETDase i P T % 33. 6%, IETDase 1 P
TR 24.1% o 6] B 4G s i R 4 R SR TR S 4
S caspase i HEAR1E , 45 B s (] 3) 76 T A BURE
B[] A5, 4 P2 caspase TEPEERIE A 8358 10, L IL
FEF 2 caspase T P 1928 Ak 5 11 & U2k B AH
Ko
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2.3 RNKZE pHEITZE caspases & N AT 520 IEPERERE pH (B2 3 T P i 28 T 3 v i a3 (B

PR VAR FR pH AEXTSE caspase THPEIE R 2895255 . Hrp YVADase Xf pH {E 722 {6 AU, DE-
M, SEEG e T pH 3.5~ pH 7.0 YEREIHY caspase X VDase il IETDase 7£ pH 5.0 ~ pH 7.0 A &cid 167, 1M
M. pH MR, S5 4 s, 4 Fh2s caspase VEIDase % PE& 018 &, 18 £ pH 7.0 1 IR

2110} A 110 B
Elos| ¢ YVADsse £ 105t ®) " DEVDase
EMc¢ OH:0(CK 5
S Ef’ 100 F (€K © % 100 k mMc OH:0(CK)
Mg o5t Mz 95f
S [
£5 90t ES 90}
T2 st e gs|
] AR
=5 80¢ Z= 80}
§3 75+ AL
EE 70t HE 70}
2 65t 2 65t
@60 A 60
HxHIJmJ/d ke H l/d
Time Time
g8 o
g 105¢ IETDase mMc OH.0(CK) e VEIDase
100 5
§§) os| c\e% EMc OH>O(CK)
oz
F5 9o} ¥ 5
&=o 851 ES
w2 e
=% 80 %E
§§ 751 B
° | Ko
gE 0 z ol
Z 65¢ — g
2 60 - 2
. 1 3 5 2
TCRE I )/d HURE BT fil/d
Time Time

T SRR R = (5T ot ) SR T 4 /BRI ST 1 R JG R O ARG 1) % 100% o A YVADase T PERGIN s B. DEVDase 15 1k
Kl 5 C. TETDase {?5 PRSI s D. VEIDase {6 PEASIN o A4 (8] m 50 0 02 = A Sk 86 P 39 0 I 85 R =R AL, R Bl 22 v
%, WEMHTE IS Student t-test (P <0.05)5E. FIAl,

Note: Substrate relative cleavage rate = (cleavage activity of samples/ cleavage activity of pathogen — inoculated sample in 1 day) x 100% . A. Activity of
YVADase ; B. Activity of DEVDase; C. Activity of IETDase; D. Activity of VEIDase. Data of each time point were the mean values of three independent experi-
ments. The test was repeated for three times. * in each draw meant significant difference using Student — ¢ test analysis (P < 0.05). The same below.

B2 #BEREREEELUETFHE caspases iH K

Fig.2  Detection of caspase-like activities in M. baccata during infection of D. mali
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Fig.3  Detection of caspase — like activities in Fuji during infection of D. mali
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Fig.4 Influence of pH on caspase-like activities for Malus leaves
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