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ABSTRACT A fungal infection assay between normal and transgenic potato harboring chitinase gene in cultivar

Belchip was investigated. In the first stage of experiment, seven transgenic lines having 12 cm tall were tested for

their resistance against potato late blight pathogen Phytophthora infestans by infection with the zoospores,

artificially. Susceptibility to potato late blight infection could be classified into three types based on the rate. In terms

of resistance to the disease, two lines were higher, two lines were more suppressive, and three lines were similar as

compared with the control. In the following experiment, only 2 risistant lines and 1 suppressed line were used to

confirm the resistance again. The results of both experiments were similar. Furthermore, two highly resistant

transgenic lines grown in field exhibited a higher resistance than control under the conditions of natural ocurrence of

the fungal disease.
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Figure 1. Potato late blight pathogen Phyrophthora infestans. (A): Light micrographs of zoosporangia; (B): Chitinase transgenic potato plants
(right) and nontransgenic controls (left) were inoculated with zoospores of Phytophthora infestans and photographed 4 days of postinfection;
(C): Germinating hyphae from stomatum cell onto the leaves of control plant.

Table 1. Comparison of resistance against Phyvtophthora infestans between nontransgenic and chitinase transgenic lines at 4 days after artifical
infection.

Plant line" . Experiment] e ﬁ_’f‘i‘},’f,r,'",’,e{“ z
Dlsedse incidence” (%) Control value (%) Dlsease mudence (%) Control value (%)

1 25.0 52 37 8 21

2 31.7 5 -

3 33.6 0 - -

4 63.3 -90 - -

5 56.3 -70 57.8 -20

6 319 4 -

i1 15.8 25 44 4 8
Control 33.1 0 47.8 0

The number of transgenic potato lines. Potatoes were grown about 12 cm tall.

Only the number of 1, 5, 11 lines were treated at 2nd experiment.

‘Disease incidence(%) = ONa+ I N+ 2N+ 3Np+aN: / AN AN+ N+ Np+HN) X 100

0: no symptom; 1: 0.1~25% of infected level; 2: 25.1~50% of infected level; 3: 50.1~75% of infected level; and 4: more than 75% level of
ddied leaf were observed.

Control value(%) = (1 - Disease incidence of transgenic line/Disease incidence of control )X 100.

“No experiments done.
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Table 2. Comparison of resistance to natural infection with
Phytophthora infestans between nontransgenic and chitinase
transgenic lines in the field.

. L b ¢
Disease incidence Control value

Plant line (%) %)
1 46.6 21

5 79.9 -20
11 61.7 8
Control 78.3 0

“The number of transgenic potato lines. Potatoes were grown more
than 20 cm tall.

hDisease incidence(%) = ONA+INg+2N+3Np+4N; / 4(NA+
Ng+N¢+Np+Ng) X 100

0: no symptom; 1: 0.1~25% of infected level; 2: 25.1~50% of
infected level; 3: 50.1~75% of infected level; and 4: more than 75%
level of died leaf were observed.

‘Control value(%) = (1 - Disease incidence of transgenic
line/Disease incidence of control ) X 100

el AFL o] FANE T AR BEI EHude 4
Zhgk 2ol vEbatt (Figure 2B). ZAEA 19 A5
A WA o] 46.6%F 78.3%7F LS vzTo H|Et
o] A FeS & & YAtk 11W AEE 61.7%
hz7oll Widte] ¥ WAl WAL viekout WAIZbt 8%
Bk 717} 21%9) 1H ASo] u)Em

ZAoZ ettt 3k EH,L B2t o 4
A 5 ARL X

HUH‘UOEE,OE

1 o3
O,
¥
oo
.’_;

o
o
o
l\)
:1‘1
(4]
=
a
[y®)
0
o M
=
N
m
3]
Z
© o
W, rlo
al
rr

re o

1

Elo M= HA] dulxgtAlo] B2 %11151 .
B2 3 119 AlEo] S Eo] ¥ 7L 9|
A =UE chitinase A2} Wglof o]3le] g AERAo] o
A A0F Hojzoh

7HApe] ARG ZFAATE FQ

9l F ahhal

g WAt IR B Aol A chitinase AR EYQH §
ARE 2Rl AAFL TAAN Ho) OB ARAE 7
Aagin: 1 A% 3398 A dET HEANY
Aol ¥ A, WE A e

5 A3 =& A
HEAAE T A IFoE g% %ﬁ‘rﬂ]
259 o Zakstch. o Tabel 59 2744
SN BAEe) dETe Hsd £ AEAED
Aol Hlgte & AgeA EFE 259452 Uz
Hoh A EAEE Jeld Ho] gsith olejdt Ades
Class 1 gl chltmaseﬂ—?ﬁz}— 2 A3 7] GujoA] jE
o] JAAZAES chitinase o] th2Fol] H]3te] 120
vl A iOP“ Eﬂ Hks}od "é FAAZIA S-S 2388 iz
FuT o @

LGQL

Figure 2. The typical potato late blight disease symptoms (A,B) and
the response of potato plants (C.D.E.F) to natural infection with
Phytophthora infestans. (A): Typical disease symptoms on the leaf;
(B): Severe symptoms on the whole potato; (C): transgenic potato
line 1; (D): transgenic potato line 11; (E): transgenic potato line 5;
and (F): control potato.
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