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Responses of detoxification enzymes in Bemisia tabaci ( Gennadius) to host shift
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Abstract: The responses of the enzyme activity of carboxylesterase ( CarE ), glutathione-s-transferase ( GST) and
multifunction oxidase (MFO) in Bemisia tabaci to host shift were investigated in this study. Host shifts include from tomato
plants (a high preference crop) to GK 22 cotton, Simian 3 cotton and capsicum plants (3 relatively low preference crops)
and from capsicum plants (a low preference crop) to GK22 cotton, Simian 3 cotton and tomato plants (3 relatively high
preference crops) , and also include that the F, generation of B. tabaci on the new hosts was transferred back to the original
hosts. Our results suggested that the enzyme activity of CarE, GST and MFO in B. tabaci was related to the host
preference. The activity of the three detoxification enzymes in B. tabaci on the high preference host plants was relatively
low. After being transferred from the high preference hosts to the low preference hosts, the enzyme activity of CarE, GST
and MFO in B. tabaci was significantly increased. After being transferred from the low preference hosts to the high
preference hosts, the enzyme activity of CarE, GST and MFO in B. tabaci was significantly reduced. During host shift, the
activity of CarE and GST in B. tabaci was usually stabilized in the F, generation, while the activity of MFO could be rapidly
stabilized in the F, generation. During the shift from the transitional hosts to the original host plants, similar trends were
observed in the activity of CarE, GST and MFO. In addition, during the host shift, the activity of MFO in B. tabaci
responded and was stabilized rapidly, while the changes of CarE and GST corresponded to the adaptability of host change.
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Table 1 The enzyme activity in B. tabaci after being transferred from tomato plants to other hosts

fiti Lb3% /7 Enzyme activity in B. tabaci /(mOD+min =13k ~1)

Tiz];ﬁj; Enﬁjme JRAF Fi R F, f F; A
Original host F, generation F, generation F; generation
GK22 CarE 1.41 £0.014d 2.97 £0.013¢ 3.48 £0.026b 3.55 £0.005a
GSTs 0.67 +£0.010d 1.34 £0.012¢ 1.57 +£0.005b 1.60 £0.006a
MFO 0.17 £0.013b 0.23 £0.004a 0.23 £0.015a 0.24 £0.011a
S3 CarE 1.41 £0.014¢ 3.83 +£0.008b 4.17 £0.006a 4.21 £0.014a
GSTs 0.67 £0.010c 1.65 +0.006b 1.76 +0.005a 1.78 £0.008a
MFO 0.17 £0.013b 0.26 £0.025a 0.29 +0.004a 0.27 £0.017a
B Capsicum CarE 1.41 £0.014d 3.57 £0.005¢ 4.25 £0.007b 4,78 £0.007a
GSTs 0.67 +0.010d 1.43 £0.006¢ 1.80 +0.006b 1.86 £0.005a
MFO 0.17 £0.013b 0.29 £0.015a 0.31 £0.012a 0.32 +£0.008a
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Table 2 The enzyme activity of B. tabaci after being transferred from Capsicum plants to other hosts

it 1t 3% /7 Enzyme activity in B. tabaci/ (mOD+min "1 3k ~1)

N

TiZZiit Enﬁz?me JRFE F AR F, R F; f{
Original host F, generation F, generation F3 generation
GK22 CarE 4.81 +0.006a 4.03 £0.010c¢ 4.68 +0.209b 4.87 £0.010a
GSTs 1.84 £0.005a 1.76 +£0.004b 1.80 £0.010a 1.82 +£0.008a
MFO 0.32 £0.015a 0.23 +£0.022b 0.23 £0.002b 0.21 +£0.014b
S3 CarE 4.81 +0.006a 4.57 £0.007b 4.80 +0.011a 4.82 +0.012a
GSTs 1.84 +0.005a 1.79 +0.005b 1.82 +0.011a 1.84 +0.008a
MFO 0.32 £0.015a 0.26 £0.013b 0.27 £0.002b 0.27 £0.025b
i Tomato CarE 4.81 £0.006a 1.48 +£0.005b 1.44 £0.005b 1.43 £0.010b
GSTs 1.84 +£0.005¢ 0.69 +0.004b 0.65 +0.004b 0.63 +0.010b
MFO 0.32 +0.015a 0.17 £0.023b 0.17 +0.005b 0.17 +0.006b

T RNBCT A+ R BUF)5 930760 Duncan LT LI IRAS R, FIATECT G AR T BER7E 0. 05 /KPR 5%
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F,RBERE . [EHEBRRE, A GK22 78 .S3 ARFEABRAN 3 A P77 a7 B 2R 77 £ A FAUE R R
B Y ER R PR A PR B A A SR (0B BT T 1.42% 3.55% H11.42% ) .
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Table 3 The enzyme activity of B. tabaci after returning to tomatoes plants from transition hosts
6145 3 i 45 A IS 3/ (mOD » min =1 3k 1)

SR E it Enzyme activity in B. tabaci after returning to tomato plants

Transition host Enzyme F, 8 F, 18 F; R
K F, generation F, generation F; generation
i Capsicum CarE 4.78 +0.007a 1.45 +0.006b 1.47 +0.006b 1.43 +0.005b
GSTs 1.86 +0.005a 0.70 +0.005b 0.65 +0.008¢ 0.65 +0.006¢
MFO 0.32 +0.008a 0.15 +0.023b 0.16 +0.004b 0.17 +0.016b
GK22 CarE 3.55 +0.005a 1.47 +0.006b 1.45 +0.006¢ 1.43 +0.005¢
GSTs 1.60 +0.006a 0.78 +0.005b 0.75 +0.006b 0.70 +0.005b
MFO 0.24 +0.011a 0.17 +0.012b 0.16 +0.005b 0.16 +0.025b
S3 CarE 4.21 +0.014a 1.53 +0.006b 1.48 +0.008b 1.46 +0.006b
GSTs 1.78 +0.008a 1.03 +0.006b 0.98 +0.005b 0.87 +0.005¢
MFO 0.27 +0.017a 0.17 +£0.023b 0.17 +0.013b 0.17 +0.003b

T RNBT AR+ R s BUF 5330750 Duncan T LRI IRAS R, FIATECT G AR 581 78 0. 05 /K L2255 CK A
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Table 4 The enzyme activity of B. tabaci after returning to capsicam plants from transition hosts

e 6% B BAUT 2 ARG L3 )/ (mOD - min =1+ 3k 71)

SR E it Enzyme activity in B. tabaci after returning to capsicum plants
Transition host Enzyme K F1 £ F2 £t F3 £

F1 generation F2 generation F3 generation

il Tomato CarE 1.43 +0.010¢ 3.87 +£0.010b 4.76 +0.012a 4.78 +0.010a

GSTs 0.63 +0.010¢ 1.76 +0.010b 1.80 +0.010a 1.82 +0.006a

MFO 0.17 +0.006b 0.30 £0.035a 0.32 +0.013a 0.35+0.011a

GK22 CarE 3.65 +0.007d 4.03 +0.010¢ 4.68 +0.209b 4.87 +0.010a

GSTs 1.62 +0.005¢ 1.76 +0.004b 1.80 +0.010a 1.82 +0.008a

MFO 0.21 +0.014b 0.27 +0.005a 0.31 +0.003a 0.32 +0.021a

S3 CarE 4.18 +0.007¢ 4.57 +0.007b 4.80+0.011a 4.82+0.012a
GSTs 1.88 +0.006a 1.85 +0.005ab 1.85+0.011ab 1.84 +0.008ab

MFO 0.27 +0.025b 0.30 £0.025a 0.33 +0.05a 0.33 £0.017a

T RAET R TIEL £ bR B IESCTREA Duncan S WERINARRAR , A1TETE AR FEFRTE0.05 K P E2R; CK A
RE WA T F AR
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