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Insecticidal activity of transgenic Cry rice and Cry proteins against
the brown planthopper Nilaparvata lugens
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China National Rice Research Institute, Hangzhou 311401, Zhejiang Province, China)

Abstract: To clarify the relationship between transgenic Cry rice and resistance to the brown planthop-
per Nilaparvata lugens, proteins with insecticidal activity against V. lugens were screened using an arti-
ficial diet supplemented with proteins, and their toxicity was determined. Transgenic rice containing the
corresponding insecticidal proteins was then used to feed N. lugens to verify its insecticidal activity.
Enzyme-linked immunosorbent assay (ELISA) was employed to measure the concentrations of Cry pro-
teins in stems of transgenic rice, in diets supplemented with different Cry proteins, and in N. lugens
after feeding on these stems and diets. The results showed that feeding on artificial diets containing
Cry2A, CrylAh, CrylF, and CrylBa significantly reduced the survival rate of N. lugens. The LC;,
values of CrylAh, CrylF, and CrylBa against N. lugens were 95.41, 13.89, and 559.7 mg/L, respec-
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tively. Feeding on transgenic rice KF6 (containing CrylAc and CpTi genes), TT51-1 (containing

CrylAc/CrylAb genes), and ZLSAH10 (containing CrylAh gene) had no significant effect on survival

rate, but the body weight of female adults fed on TT51-1 was significantly reduced compared to the con-

trol. Cry proteins were be detectable in N. lugens after one day of feeding on an artificial diet containing

100 mg/L Cry protein, and their accumulation increased with increasing feeding concentration and dura-

tion. The Cry protein concentrations in stems of transgenic rice TT51-1 and ZLSAH10 did not differ sig-

nificantly among the three growth stages, while those in KF6 differed significantly among stages. After

feeding on transgenic Cry rice at different growth periods for 15 d, Cry proteins were detectable in

N. lugens, accounting for approximately 0.1% of those in rice stems, but the variation trend of Cry pro-

tein concentration in N. lugens was not consistent with that in rice stems.

Key words: transgenic rice; Cry protein; brown planthopper; artificial diet; toxicity
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T\ 4 445 BRI Cry 25 FOMRBE . K5 PIRRER 1 2050
A BN T ke, ok BE B8 O 100 mg/L
500 mg/L. #&MR1.2.1 & A Cry FEF AT
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Table 1 Survival rates of 2nd—4th instar nymphs of Nilaparvata lugens after feeding on artificial diet for different durations

A HH BCE AN RIS IA] 4735 2R Survival rate at different feeding durations/%

Instar 1d 2d 3d 4d 5d 6d 7d
2% 2nd instar 99.00+1.00a 83.00+£1.22b  75.00+4.18b  58.00+3.74 ¢  55.00+£2.74 ¢  55.00+£2.74 ¢  52.40+2.18 ¢
3 % 3rd instar 97.00£1.22a 85.00+1.58b  77.00£3.00b  75.00+2.24b  74.00£2.45b  69.60+3.26b  68.60+3.39 b
4% 4th instar 98.00£1.22a 92.20+1.96a 90.60+2.98a 90.60+2.98a 89.00+2.81a 81.40+0.98a 81.40+0.98 a

F B NV 8RR . RIS [R]/ING S B3R5 AN [A] 4b B 22 18] 28 Duncan [R5 4 26 VA 4G 46 22 5 .25 (P<0.05) .
Data are mean+SE. Different lowercase letters within the same column indicate significant differences among different treatments

according to Duncan’s new multiple range test (P<0.05).

F2 AEREREZEOEINHIFLEEE CE 4 BB ROKRIERTE
Table 2 Corrected mortality of 4th instar nymphs of Nilaparvata lugens after treatment with different

concentrations of trypsin inhibitor

e piE BCEAS R A] 91 IEFET - Corrected mortality at different feeding durations/%
Concentration/(mg/L) 1d 2d 3d 44 5d
5000 21.21+£7.76 a 65.96+£5.47 a 91.21+£3.29 a 97.80«£1.35a 100.00+0.00 a
2500 21.21+£6.70 a 59.574£9.46 a 79.12+6.12 a 91.21+£5.10 a 97.78+2.22 a
1250 27.27+3.78 a 38.35£7.69 b 59.56+7.43 b 76.92+4.72 b 85.56+6.71 b
625 3.03£1.00 b 12.77£2.71 ¢ 14.18+1.18 ¢ 29.67+4.73 ¢ 37.00+3.54 ¢

B NP B R . RIS [R]/ING P B3R5 AN ] 4b BE 22 1] 28 Duncan [R5 A% 26 V4G 56 22 52 .25 (P<0.05) .
Data are mean+SE. Different lowercase letters within the same column indicate significant differences among different treatments

according to Duncan’s new multiple range test (P<0.05).
222 ZAFRERAB AN ED ARIEAET R (R 3RS AT e . R =R
HRYEAN IR B — ORI REL 408 L DRBEIEX R KB\ 40845 FU LC,, 2 2.45% 107 mg/L.
R3I AREKE=ZAXEIEMIEEE CE 4805 HARIERTE

Table 3 Corrected mortality of 4th instar nymphs of Nilaparvata lugens after treatment with different

concentrations of triflumezopyrim

e U N[ B 1] O A IEAE T 3R Corrected mortality at different feeding durations/%
Concentration/(mg/L) 1d 2d 3d 4d 5d
1 4.04+2.26 ab 43.55+3.90 a 75.82+7.89 a 92.31+2.80 a 100.00+0.00 a
1x107° 6.06+2.02 a 20.74+£2.71b 43.96+5.33 b 88.52+7.16 ab 100.00+0.00 a
1x10° 4.04+1.60 ab 12.7746.20 be 23.08+£7.57 ¢ 76.92+4.40 b 100.00+0.00 a
1x107° 1.01+£1.24 b 3.19+£1.99 ¢ 7.69+3.20 cd 46.15+£3.64 ¢ 74.44+2.83 b
1x107" 0.00+1.01 b 0.00£3.20d 1.06+2.71d 5.49+2.69d 7.11+1.74 ¢

T B T R bR LR o [ [R)ING SRR R AN [ A B2 8] 28 Duncan [GT 52 1 22 B 4G 36 22 57 1 3 (P<0.05) .
Data are mean+SE. Different lowercase letters within the same column indicate significant differences among different treatments

according to Duncan’s new multiple range test (P<0.05).

mﬁLcsoﬁ*%Eﬁﬁﬂ%%ﬁzj‘jBH‘VII_X‘_J‘E‘E\O 1.0%
107 mg/L = 7K W E AL B 5 d 3 R B BE T A 5k

F5d)E,# CEl4 27 AT R0 8 0.3%.,
51.3% . 64.7% F1 69.5% , ¥4 tib & 1% T BA P X} I8 (P<

100.00% , PR EE#F VR B2 FH T Cry 25 IS A
23 CryRHEANFEREXNEXENEN
23.1 CryF®kEaeyihit

HUE CrylF . CrylAh, CrylBa fl Cry2A DY il &

0.05) , HHUE Cryl1Ba fl Cry2 A Wi 85 H J5 7715 R
Z I8 22 7O B3 L, % #% CrylF . CrylAh #1
CrylBa® H#A 78 150 . MR CrylAc & I
CrylCHEH 5 dJim , 1 A4 1247 7S R KT
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80.0%, ¥ 5V X L & 25 (K 1-A) . BIK
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1.49B

1.2 4
1.0 b
0.8
0.6

{KE Weight/mg

0.4 4
0.2 4

0.0 -
I3 40 R

Negative
control

CrylAc  CrylC

Kb Treatment

1 B Cry BAEH CR 4 8E REFER(A) TR R EEB)
Fig. 1 Survival rate of 4th-instar nymphs (A) and body weight of female adults (B) of

Nilaparvata lugens after feeding on Cry protein
P FR O R e TR . AN TRDING TR R RO [ AL B 2 (8] 248 Duncan OB i 22780 98 25 57 8.3 (P<0.05) . Data are

mean+SE. Different lowercase letters indicate significant differences among treatments according to Duncan’s new multiple range

test (P<0.05).
232 Cry# 2 EGsB AN ED

M2 35 A /) ¥ BE Cry1F . CrylAh Hil CrylBa & H
s diEth CEl 4 a MY ROESE TR (18 2) 1%

d £ 100.0- o a a b B 100.0- a
~
= 80.0 80.0
e
e} g 60.0- . 60.0
3 40.0- 40.0
&3
% 20.0 20.0
© 0.0 0.0

200 100 50 25 125

500 250

FNFE SRR, 24315 CrylF . CrylAh #1 Cry1Ba
BN KA S d I LCy, 2 9 13.89.95.41 Fl
559.70 mg/L,

100.0 -
80.0 -
60.0 -
40.0 4 b

20.0 ¢ od d

125 62.5 31.25 1000 500 250 125 625

W E Concentration/(mg/L)
E2 EX& CrylF(A) .CrylAh(B)#1 CrylBa(C)ER S5 d 18 KBl 4 W FE HMRIEFET R
Fig. 2 Corrected mortalities of 4th instar nymphs of Nilaparvata lugens after 5 d of feeding on CrylF (A),
CrylAh (B), and Cry1Ba (C) proteins
B A T B an iR . AN FEEFRIR R R AL Z W) 28 Duncan [GHT &2 M 22 15k 56 22 5 1 25 (P<0.05) . Data are

mean£SE. Different lowercase letters indicate significant differences among treatments according to Duncan’s new multiple range

test (P<0.05).

2.4 HUEE Cry BERE/KEXTE KA R

TEKF6 . TT51-1 1 ZLSAH10 =F#% Cry £ K /K
i EHCE 15 dJE 4 KA AT 34 = T 80.00%,
5555 R4 T W 25 25 5 5 M Al AU 430 ol 1112,
1.213 1 1.084 mg, 5 X} FEIR TG (35 22 57 M ol L 1A
F3 1k 4.864 .4.314 F15.345 mg, Hoh /£ TT51-1 |
BEUET 174 e 1l A E f S IC T X6 R (P<0.05) , T AE 75
471 R 2 5 PRI 7 R L IS A M i AR 5 000 R T
WEEF (L),

25 RERAERRB AR CryERIRE
251 FREGEANIFF P LT K

£ 100 mg/L CrylAc £ 1 1 100 mg/L CrylAh
BN TR ECE 1 df2 d), HaE PR E
NI BE S A S A= R A8 (1 3) , BRI, 7R
& Cry S AN T RHALS B b DR ) ) 5
BRI 1 dEl2 do (HEESEPRECE R B b i 148
TR S o WA 1 i S RIS AR T,
ATy R B R T e
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F4 R CryBEKENB CAGFERER M HEEHNT

Table 4 Effects of feeding on transgenic Cry rice on survival rate and adult body weight of Nilaparvata lugens

IKAE A peand K& Body weight/mg
Rice variety Survival rate/%  #f i 1t Female adult  #ER% H Male adult
KF6 (% CrylAc 1 CpTi) KF6 (containing CrylAc and CpTi) 83.33+1.92a 4.864+0.057 ab 1.112+0.088 a
TT51-1(% CrylAc/Cryl4b) TT51-1 (containing CrylAc/CrylAb) 85.56+2.94 a 4.314+0.768 b 1.213£0.024 a
ZLSAH10( Cryldh) ZLSAHI10 (containing CrylA4h) 81.111.11a 5.345+0.457 a 1.084+0.210 a
TN1 (CK) 86.67+1.92 a 5.388+0.301 a 1.166+0.101 a

F RO P B B AR R . [RIBUAS [R)/NE R R A TR AR B (] 28 Duncan [R5 A% 22 16 A6 36 25 53 .35 (P<0.05) .
Data are mean+SE. Different lowercase letters within the same column indicate significant differences among treatments according

to Duncan’s new multiple range test (P<0.05).

120074 A 120.04B
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=
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[ i
IO 5 60.0 60.0
3
2 g
© .S 4001 40.0
g
5
S 200 20.0
=]
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0.0+ 0.0
0 1 2 0 1 2
B 18] Time/d

B3 CrylAc(A)HCrylAh(B)EBEA AR PHIRES
Fig. 3 Stability of CrylAc (A) and CrylAh (B) proteins in artificial diet
Pt R iR . AN IR/NE FRERR AN [ AR B2 6] 28 Duncan PG A2 M 22 A6 4 22 5+ 1. % (P<0.05) o Data are

mean+SE. Different lowercase letters indicate significant differences among different days according to Duncan’ s new multiple

range test (P<0.05).

252 BREFXFEEGEBTIAARN Cry G iRE
B IE N AR O BB ) J5 48 U Y A A
M3 Cry FE 1. BUE S 100 mg/L CrylAc & H Y 1A
B dJE, # KEUARN Cryl Ac B FHE 49.91 ng/g;
B2 dJe#s REUAN CrylAc B I B2 &
65.28 ng/g(P<0.05,%5) . MU % 500 mg/L CrylAc
FEAPANTR d)F,# CEUAR Cryl Ac 8 I
JE1k167.87 ng/g, i HF 100 mg/L ¥ AN EELH (P<
0.05) ; JUfr 2 dJ5# CEUA N CrylAc 2 R I 3%
T I 2 94.12 ng/g(P<0.05) , {HA43 2 % T 100 mg/L
WAL BRA (P<0.05,3%5) . R CEUANEH
VAR T A S () 0 e JEE 188 o i 8 234 o
RS 45 100 mg/L Cryl Ah 2 (I A TAa k1 d
M2 dJE, # CAK N CrylAh 2 F & 55 5 0
18.59 ng/g f142.96 ng/g, P& 2 [0] 22 5 A i 3 s iU
500 mg/L CrylAh B I AN TARRL L d 2 d s,
o CEUA Cryl Ah 25 3k BE 43591 4 184.67 ng/g il

171.88 ng/g, W& Z [0 22 55 A 3 (A1 I 255
100 mg/L ¥ & 4b P2 (P<0.05, % 5) . R HEUE TR
i Cry 2 B9 TARDEH T d 5 B AT 7E48 K EUAR 9 R
DU bR 1, o B R 3R et R R e ] 4% 1)
FHIE
2.6 EECryBEREKBEEYXEKNERIRE
2.6.1 AREAFHECry ABEAKRS T CryRaRE
FEVE ] o BEI A2 R B BE DR KRS TTS1-1
(% CryldAc/CrylAb @A 3 ) 2557 CrylAc A
WP 4350 1,320, 1.257 F11.240 pg/g, = 2 [A] 2%
SN E ; ZLSAHI0 (& Cryldh 3 H) 225 h
Cryl Ah 25 1 FE 43514 0.826 ,0.626 F10.716 ng/g,
—HZ AR AR E IR KR KF6 (% CrylAc
1 CpTi K K ) ZEFF v CrylAc #e BE 43 91 4 0.431
1.053 F11.212 pg/g, =& Z R 25 5 8.3 (P<0.05) , H:
HE A VR P e (R 6) .
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Table 5 Cry protein concentrations in Nilaparvata lugens after feeding on different concentrations of Cryl Ac and CrylAh proteins

oy iz Bt oy proten consemraon
Cry protein type Concentration/(mg/L) Feeding time/d Nilaparvata lugens/(ng/g)

CrylAc 100 1 9.91+1.90d
2 65.28+8.51 ¢

500 1 167.87+11.49 a
2 94.12+1.41b
CrylAh 100 1 18.59+2.68 b
2 42.96+5.32b

500 1 184.67+56.46 a

2 171.88+11.12 a

RHEE PR RpR R . ARG PR R R R S [RI AR P2 6] 28 Duncan [T 2 A 226K 5622 57 .35 (P<0.05)

Data are mean+SE. Different lowercase letters indicate significant differences among treatments within the same protein according to

Duncan’s new multiple range test (P<0.05).

R6 HECryEREKBENIRINEISIEEYEAKHAN CryERRE

Table 6 Cry protein concentrations in stems of transgenic Cry rice and in Nilaparvata lugens after 15 days

of feeding on transgenic Cry rice

Cry ¥ J¥ Cry protein concentration

EE
Stage

IR

Rice variety

In rice stems/(pg/g)

IKAEZEFT W15 dJatE CEUA M
In N. lugens after 15 d of feeding/(ng/g)

KF6(# CrylAc Fll CpTi) T HH Seedling stage
KF6 (cor'ltaining CrylAc 4BEI Tillering stage
and CpTi) 21781 Booting stage
TT51-1(& CrylAc/CrylAb) T Seedling stage

TT51-1 (containing

43 BEH] Tillering stage
CrylAc/CrylAb)

2730 Booting stage
31 Seedling stage

ZrEEW] Tillering stage
ZE ] Booting stage

ZLSAH10({% Cryldh)
ZLSAHI10 (containing CrylA4h)

0.431+0.042 ¢ KT 7€ 1[I Below the quantification limit

1.053+0.069 b 0.721+0.515
1.21240.015 a {& T 7 =R Below the quantification limit
1.320+0.135 a 1.435+0.258
1.257+0.019 a 1.267+0.506
1.240+0.042 a 1.204+0.607
0.826+0.254 a KT 7 =R Below the quantification limit
0.626+0.116 a 0.616+:0.140
0.716+0.189 a 1.651+£0.823

R R SRR o RIS )N - RER IR [R] — 7K R it A AN ] A 73 2 18] 28 Duncan OB & ik 25 K 46 25 S 0

% (P<0.05). Data are meantSE. Different lowercase letters within the same column indicate significant differences among growth

stages of the same rice variety according to Duncan’s new multiple range test (P<0.05).

2.6.2 B Cry AR KRG S8 ER A Cry iR E
I I BEHA 2R Y TTS1-1 F LR K
15 dJim , # REVA N Cry 8 F R IE 20510 1.435,
1.267 i1 1.204 ng/g; BUE 1 B 142 R 1) KF6 % 5
KIZKAE 15 dJ5 , #8 CEVA N Cry 85 IR EEAR T2 i
B, i B E 0 BE T Y KIF6 5% 3L IRUK RS 15 d e, #8 K
AR Y Cry 8 H ¥ 0.721 ng/g; BOE B 1 1)
ZLSAH10 5L KK R 15 dJ5 , # KEUA Cry &
We AR T i BRI ERCE A BE R A R 1
ZLSAHI10 563 KK ARG 15 dJe , 4 CEWAR P Cry 81
e BEJ3591 4 0.616 ng/g 11651 ng/g(F6) ., FWHH

REWRIN Cry 8 R AL 5 4 A F KRS
M Cry H HR 2 S IF A — 2 (HBUR AN
A B IR SE KRS 15 dJ 1 VA A REAGINZ
CryfEH, RN R KRR T 0.1%.

3 iTit

I ) AR BT B R B R 32 EOR AT
S 2P MU Y Cry S, SR Tl 1 3 A
A ARG VER) Cry AR AR H 0, B
FI LY Cry2 . Cry3A J CrydD & [ 5% th 44 K 45 i
Macrosiphum euphorbiae 1 7 71 1J5 88 1R {X (Walters



21 FIHEEEE : e Cry FENFTHURFEFI Cry 8 D0 R AR dLUF 495

et al., 1994; Walters & English, 1995) ; ¥ & & ik
125 500 mg/L 1 Cry3A .Cry4Aa & CryllAa LAV %
Wi & WF Acyrthosiphon pisum 7= £ 3K B9 5
(Porcar et al.,2009) . ASHF 5% A FH Tl A 4] i v
fifi %€ 4 Cry2A . CrylAh . CrylF Fll Cry1Ba U/~
X R EVA A UG PR, Horh Cry IF XF 45 ELY LC,,
4 13.89 mg/L, 5 £ el iE 1Y Cry1Ab-2S 25 X 4 &
A1 LCy,(18.75 mg/L) %/t (Shao et al.,2013) . &
AR T AR RMRIRA T ) 24X f s
AMAEHIR Cry 814 . 40, Cry30Fal 25 FH X4 €
T LC,, M 96.58 mg/L( FiEMESE,2016) ; Cry64Ba/
Cry64Ca & & H I3 H K K& Laodelphax stri-
atellus M1 KE\ Sogatella furcifera %) LC, 73 5l A
3.15 mg/L #12.14 mg/L(Liu et al.,2018) ; Cry78Aa £k
1% K R AT KB A LC,, 433l M 6.89 mg/L Al
15.78 mg/L (Wang et al.,2018) ; Cry78Bal & FH X JK
“RELAY LC,, 4 9.72 mg/L(Cao et al., 2020) ; {Hjx L&
EAR BRI HE P CEUKREE R . AR
FLI PR AR5 300 2o 000 o B L DR KRG DA R B i 3
PR K AR o 4 RV P MR SR AR S, 4 BT A
TKEVRE A IE B R ARG R A R AR

AR e BRIV FE Cry 2 1 e Gl A
DA P A 2 I S5 ) R B £ e B8 % 8 v il 2544
i, 5EA KT IR Cry BEPKRERY T 5T 45 R —
o Blan, BEIEAS 15,8 CEE SR
CrylAb & 11 ¥ B AIK, i 11.67 ng/g (Tian et al.,
2010) , HZE L1 37 30 {5 , FAR P Cryl Ab 2 1k
FEF R 2119 pg/g (R ,2010) 5 R 4 L D /K AR
T2A-1 )5 , 18 KEUK N Cry 8 H 1 28 5K R
ZUP R IR B S B IE A O R IR 3455,
2013;Niu et al.,2017) . FIRAFFEE R R IE L %
SE2 AR IUE CEVAR AT 2 B U HiZ
SUR L i AW SUE A (DN R R S L e g R |
IKAERIPL CEWE . DR, 3 i R DRUK R rp o R
P P8 e i X 4 BT 1 & AR

B Cry SR AN H Tl CaElE M, i e s R
I Y L s () B 2 3R PR R B i T AR
184 Cry, 5 Hi%E Cry 55K A8 A8 B 3
AT A Cry 8 1 DL RO ARV BE I AR AR 2
1 545 (2005 ) F1 Tian et al. (2010 ) 38 38 9 52 7K 5
I Y 873 YR (B 2 S8 Cry i PR /KRS 14490 B 8 7
W & A Cry B2, v B R 25 A P BE () T 43
Z—3Ji5rz—. BN, vEERE 1A A 2 i b
CrylAb & 1% B 73 % 4 0.5 ng/mL F1 0.7 ng/mL

(Ren et al., 2016) , 5 W& RF 1 1 5 06 A5 2 475 3 W
Cryl1Ab 25 R JE 73 %14 14 ng/mL F1 620 ng/mL (7
W1 ,2010) . AHFFREE A s BCE % Cry SER KA
15 dJa# CEUAN Cry AR E 5 2 A IR A Rk
Flal—%d g, LT L ESE R0, LR KRG
A Cry S HWEEARAR . 7 5L KK
) R T BT B IR B Cry 2R 1 R 75 %4 KL
PR, BT M S E ST . Cry30Fal & XS
i RAE LCy, K 96.58 mg/L( EHEMEZE ,2016) ; MM
e (2015) FXIF 55 (2019) 1 % H (8] ¥ Cry30Fal
FERIKFE R 264 A T DL BBk, e
WFFE I 5E B K SR N Cry30Fal R (AR 3k
it AR E KR LA PR 9 SR B2, DRI TG
BT 5 Cry30Fal 25 17 & 2 M A AH G . A%
WFFE4E W, B Cry LAh & X KA LC, N
95.41 mg/L, 5 Cry30Fal X} K\ LC, f£3T , (4%
FEHK R ZLSAHIL0 (& Cryldh) I & F 90 H T 8
Pk, HZEFF Cry LAR 25 IR 20 0.553~1.036 pe/g,
KT Cryl Ah R X CEWAY LGy MHILZ T 5%
Cry FE KRG X AR IR R B0 W E Ptk bR T Hos
A O AR A R BRI A, O AR (ZEFF) h
Cry AR BEH2 Cry 2 X ZAEE Y LC,, (A&
Ri45,2014) o AR RN, 35 IR B2 1 S IS A 1%
AR IE A 33 UAE G, B 3L R K
35 B IS 3l A U8 T 46 R =% 9 B (cauliflower
mosaic virus, CaMV) ) CaMV35s. /K & ) Il 3 45
1 K A2 2R R 1 M 1t =2 A Bl 1% 7R 1L 1 (phos-
phoenolpyruvate carboxylase, PEPC) 4§ . X $£ )3 5f)
T YN B FRIR WA 20 BRI A 1)
372 #8 H 3K Bl 2% 15 119 BE 71 1R 55 (Romeis & Meissle,
2011) , it FH ) g 3R S i i 80 T A R i ok
JREE F7EZ R AL B . Shi et al. (1994) 55 & 1
7K FiF i 5 T (rice sucrose synthase, RSS) i &/ F
RSS1 B A7 1) Je #4572 a8 e, A HI RSS1 3K 5y
lectin1 TEKFEH) K 3 23k vl 2 g X8 CEL Y 2
71 (Yoshimura et al.,2012) .

BEAR , ARSI & LR AR A F W KF6 I
oy REUA N R MR B ORI A B 2R R AR
FEARN—F, RIZE R 25T b Cry RV L W 2 = T
Sy BEHNZEAT P B IO 22 B KF6 J5 4 LA
W Cry & IV BEAR T PR, S i B 43 BE I KF6
Ja e CEUAR P Cry 8 U E M 0.721 ng/g, 78 Ho R H
AIRESE , b KU G B 43 BEI 1 KF6 , AT B0
B2 AU EESA T CEA I R
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W PE R B A Cry I F, (HR X HE K REFE L 5 56
WE S ERASE v R ) R s S s Bl gt
5 CrylF 3ERUUKRE , RGVEAL TS CrylF 3 H KRG
Bt K, FE0 5 i Cryl F 3R KRG h Cry e i 5
B iZ/K e e REUAR N Cry 2 R 2 [B] A 2
FEB RN T R LR, AT A Cry 2B
FrKFEYE CELE PR .
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