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Cover Letter

Dear Editor,

Please find enclosed our manuscript entitled "Study on the six systemic insecticides metabolism
in a newly established cell suspension culture derived from tea (Camellia sinensis L.) leaves”
that we would like to be considered for publication in Journal of Visualized Experiments. This
paper highlights a protocol for the establishment of a new tea cell suspension culture which was
then served as a platform to study the metabolism behavior of six systemic insecticides. We
consider of value publishing these data in Journal of Visualized Experiments, as they describe the
establishment of a homogenous tea cell suspension culture from a loose tea callus derived of the
sterile tea plantlets. The tea cell suspension was much simpler with no external interference which
metabolites were easily obtained by comparison with the intact plant metabolism. Seven and two
metabolites were found from thiamethoxam and dimethoate treated cell culture respectively,
against two and only one similar metabolite from thiamethoxam and dimethoate treated intact tea
plant. The techniques presented in this paper and demonstrated in video format will be highly
useful for researchers working in the field of pesticides metabolism in other plants as well as the
cell suspension culture.

Ruyan Hou designed the procedures described in the manuscript. Weiting Jiao and Guogin Ge
performed the experiments and analyzed the data. Finally, Weiting Jiao wrote the manuscript.

During the preparation and submission of this manuscript, we have been kindly assisted by
Benjamin Werth.

Thank you for your consideration of this manuscript. We look forward to hearing from you.
Sincerely yours,

Ruyan Hou
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29 SUMMARY:
30 This work presents a protocol for establishing a cell suspension culture derived from tea
31  (Camellia sinensis L.) leaves that can be used to study the metabolism of external compounds
32  that can be taken up by the whole plant, such as insecticides.
33
34  ABSTRACT:
35 A platform for studying insecticide metabolism using in vitro tissues of tea plant was
36 developed. Leaves from sterile tea plantlets were induced to form loose callus on Murashige
37  and Skoog (MS) basal media with the plant hormones 2,4-dichlorophenoxyacetic acid (2,4-D,
38 1.0 mg L) and kinetin (KT, 0.1 mg L'%). Callus formed after 3 or 4 rounds of subculturing, each
39 lasting 28 days. Loose callus (about 3 g) was then inoculated into B5 liquid media containing
40 the same plant hormones and was cultured in a shaking incubator (120 rpm) in the dark at 25
41  + 1 °C. After 3-4 subcultures, a cell suspension derived from tea leaf was established at a
42  subculture ratio ranging between 1:1 and 1:2 (suspension mother liquid: fresh medium).
43  Using this platform, six insecticides (5 pg mL* each thiamethoxam, imidacloprid, acetamiprid,
44  imidaclothiz, dimethoate, and omethoate) were added into the tea leaf-derived cell
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suspension culture. The metabolism of the insecticides was tracked using liquid
chromatography and gas chromatography. To validate the usefulness of the tea cell
suspension culture, the metabolites of thiamethoxan and dimethoate present in treated cell
cultures and intact plants were compared using mass spectrometry. In treated tea cell cultures,
seven metabolites of thiamethoxan and two metabolites of dimethoate were found, while in
treated intact plants, only two metabolites of thiamethoxam and one of dimethoate were
found. The use of a cell suspension simplified the metabolic analysis compared to the use of
intact tea plants, especially for a difficult matrix such as tea.

INTRODUCTION:

Tea is one of the most widely consumed non-alcoholic beverages in the world2. Tea is
produced from the leaves and buds of the woody perennial Camellia sinensis L. Tea plants are
grown in vast plantations and are susceptible to numerous insect pests**. Organophosphorus
and neonicotinoid insecticides are often used as systemic insecticides® to protect tea plants
from pests such as whiteflies, leaf hoppers, and some lepidopteran species®’. After
application, these insecticides are absorbed or translocated into the plant. Within the plant,
these systemic insecticides may be transformed through hydrolysis, oxidation or reduction
reactions by plant enzymes. These transformation products can be more polar and less toxic
than the parent compounds. However, for some organophosphates, the bioactivities of some
products are higher. For example, acephate is metabolized into the more toxic
methamidophos®®, and dimethoate into omethoate'®!!, Plant metabolic studies are thus
important for determining the fate of a pesticide within a plant®2.

Plant tissue cultures have been proven to be a useful platform for investigating the pesticide
metabolism, with the identified metabolites similar to those found in intact plants!3%. The
use of tissue cultures, particularly cell suspension cultures, has several advantages. Firstly,
experiments can be carried out free of microorganisms, thus avoiding the interference of
pesticide transformation or degradation by microbes. Secondly, tissue culture provides
consistent materials for use at any time. Thirdly, the metabolites are easier to extract from
tissue cultures than from intact plants, and tissue cultures often have fewer interring
compounds and lower complexity of compounds. Finally, tissue cultures can more easily be
used to compare a series of pesticides metabolism in a single experiment?®.

In this study, a cell suspension derived from the leaves of sterile-grown tea plantlet was
successfully established. The tea cell suspension culture was then used to compare the

dissipation behaviors of six systemic insecticides.

This detailed protocol is intended to provide some guidance so that researchers can establish
a plant tissue culture platform useful for studying the metabolic fate of xenobiotics in tea.

PROTOCOL:

1. Tea callus culture
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NOTE: Sterile leaves were derived from in vitro-grown plantlet lines first developed in the
research group?’. All procedures up to section 5 were carried out in a sterile laminar flow hood,
except for the culture time in an incubator.

1.1. Adjust the pH of the two media (Murashige and Skoog [MS] basal medium and Gamborg’s
B5 liquid medium) to 5.8 prior to autoclaving (121 °C, 20 min).

1.2. Cut along the middle vein of a sterile leaf using scissors, and then subdivide each half into
small pieces of about 0.3 cm x 0.3 cm in a petri dish.

1.3. Place the sterile explants (the small leaf pieces) onto MS basal media containing the plant
hormones 2,4-D (1.0 mg L'!) and KT (0.1 mg L?). Six explants can be placed in a 300 mL flask
containing 100 mL of MS basal media.

1.4. Culture the above leaf explants at a constant temperature of 25 °C in the dark. After 28
days, select the first generation of induced callus and transfer to fresh flask (a subculture).
Acquire the loose and friable callus after 3-4 subcultures.

2. Tea cell suspension culture

2.1. Cut the vigorous, friable and loose calluses from the solid medium into small pieces (range
here 0.5-2 mm) using a sterile surgical blade under sterile conditions.

2.2. Weigh about 3 g of the small pieces of callus. Place the callus into a 150 mL flask
containing 20 mL of B5 liquid media supplemented with 2,4-D (1.0 mg L'!) and KT (0.1 mg L?).

2.3. Culture the liquid cell suspension at a constant temperature (25 + 1 °C) in a shaking
incubator at 120 rpm in the dark.

2.4. After 7 to 10 days of culturing, remove the culture flasks and let them stand for a few
minutes.

2.5. Take all the supernatant as seed material for subculture to fresh medium (subculture ratio
of suspension mother liquid to fresh medium ranged between 1:1 and 1:2). Remove the

precipitated, large calluses.

2.6. Obtain the final well-grown cell suspension culture after 3-4 subculture cycles of 28 days
each.

3. Triphenyl tetrazolium chloride assay of cell viability
3.1. Kill a sample of living cells at 100 °C for 10 min as a control cell before viability staining.

3.2. Centrifuge all cell suspension culture for 8 min at 6000 x g. Remove the supernatant
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before suspending the cells in 2.5 mL of phosphate-buffered saline (PBS) buffer (pH 7.3), and
shake it for 1 min by hand.

3.3. Add 2.5 mL of the 0.4% triphenyl tetrazolium chloride (TTC) solution and shake by hand
again.

3.4. Incubate the mixture for 1 h in a standing incubator (30 °C).
4. Treatment and sampling of tea cell suspension cultures with insecticides

4.1. Add an aliquot of 400 uL of filter-sterilized stock solution (500 pg mL?) of four
neonicotinoids (thiamethoxam, acetamiprid, imidacloprid, and imidaclothiz) or two
organophosphates (dimethoate and omethoate) into the cell suspension cultures,
respectively.

NOTE: If the aim is to compare xenobiotic behaviors, use the same mother batch of cell
suspensions to test the different compounds.

4.2. Culture the samples of cell suspensions with insecticides at constant temperature (25 +
1 °C) and shaking incubator speed (120 rpm). Take the samples (see step 4.3 0r4.4)on0, 3,5
10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70 and 75 days.

4.3. To test a sample containing a neonicotinoid, remove a 1 mL aliquot of the homogeneous
cell culture, place it into a 1.5 mL plastic centrifuge tube, and centrifuge at 4000 x g for 2 min.

4.3.1. Pass the supernatants through a 0.22-um pore-size filter membrane before analysis by
high-performance liquid chromatography-ultraviolet (HPLC-UV) and ultra-high performance
liguid chromatography-quadrupole time-of-flight (UPLC-QTOF) mass spectrometry (Table of
Materials).

4.4. To test a sample containing an organophosphate, remove a 500 pL aliquot of the cell
culture and place into a 35 mL centrifuge tube or a 1.5 mL plastic centrifuge tube (prepare the

latter sample like that of neonicotinoid).

4.4.1. Add 0.1 g of sodium chloride and 5 mL of acetone/ethyl acetate (3:7, v/v) into the 35
mL centrifuge tube of the 500 pL samples.

4.4.2. Vortex the mixtures for 1 min, and then allow them to rest for 10 min.

4.4.3. Take 2.5 mL of the supernatant into a 10 mL glass tube and evaporate to near-dryness
using a nitrogen evaporator at 40 °C.

4.4.4. Dissolve the residue with 1 mL acetone, vortex for 1 min, pass it through a 0.22-um
filter membrane before analysis by gas chromatography—flame photometric detector (GC-
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FPD).

5. Sample preparation of intact tea plant with insecticides

NOTE: The intact tea plant trial was conducted in a hydroponic system using tea seedlings
grown in 50 mL of a nutrient solution (30 NH4*, 10 NOs’, 3.1 PO4’, 40 K*, 20 Ca?*, 25 Mg?*, 0.35
Fe?*, 0.1 B3*,1.0 Mn?*, 0.1 Zn?*, 0.025 Cu?*, 0.05 Mo*, and 10 AI**, in mg L) *8. An experimental
greenhouse was under a light-dark cycle (12 h of light and 12 h of darkness) at 20 °C at Anhui
Agricultural University.

5.1. Put five plants in a 4 L plastic pot for 15 days.

5.2. Add 0 ppm (control) or 100 ppm of thiamethoxam or dimethoate into plastic pots,
respectively.

5.3. Prepare the intact plant sample according to the previous method, except for
presoaking®®, and then analyze with mass spectrometry for an accurate mass spectrum.

6. Instrument analysis

6.1. HPLC analysis of the metabolic behavior of neonicotinoids

6.1.1 Use an HPLC-UV (Table of Materials) to detect the content and metabolic products of
thiamethoxam and acetamiprid at a wavelength of 254 nm, and of imidacloprid and
imidaclothiz at 270 nm in samples from sections 4.3 and 4.4.

NOTE: The HPLC-UV condition was the same as the previous study*®.

6.2. GC analysis of the metabolic behavior of organophosphates

6.2.1. Detect the content of dimethoate and omethoate in samples from sections 4.5 to 4.9
by a GC-FPD using a chiral column (Table of Materials).

6.2.2. Use nitrogen as the carrier gas and set the flow rate at 1.0 mL min™_.
6.2.3. Set the initial temperature to 120 °C, and hold it for 5 min. Increase the temperature to
150 °C at 30 °C min'! and hold for 3 min. Increase to 170 °C at 10 °C min'* and hold for 7 min.

Finally increase to 210 °C at 30 °C min'! and then hold for 5 min.

6.2.4. Set the injection temperature to 200 °C in splitless mode; Set the detector temperature
to 250 °C.

6.2.5. Set the injection volume to 1 pL.



221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264

6.3. UPLC-QTOF analysis of the insecticide metabolites in cell culture

6.3.1. Detect the metabolites of the insecticides in cell culture (samples from sections 4.3 and
4.4) using UPLC-QTOF with a C18 column (Table of Materials).

6.3.2. Set the flow rate to 0.2 mL min’. Set the injection volume to 10 pL.

6.3.3. For the neonicotinoid-treated samples, set the initial mobile phase to 85% A (5 mM
ammonium formate water) and 15% B (acetonitrile). Over 10 min, increase mobile phase B to
38% and return to 15% over 1 min, hold for 9 min.

6.3.4. For the organophosphate-treated samples, set the initial mobile phase to 55% A (0.1%
formic acid water) and 45% B (acetonitrile). Over 5 min, increase mobile phase B to 70%, then
return to 45% of B over 0.5 min, hold for 2.5 min.

6.3.5. Set the QTOF operation parameters as follows: gas temperature, 325 °C; drying gas
(nitrogen), 10 L min'; sheath gas temperature, 350 °C; sheath gas flow, 11 L min; capillary
voltage, 4000 V; nozzle voltage, 1000 V; fragmentor voltage, 100 V for neonicotinoid
insecticides or 110 V for organophosphorus insecticides; skimmer voltage, 65 V; operating in
positive ion mode.

6.3.6. Set the instrument to the full scan spectrum and target MS/MS mode.

6.3.7. Process the data using accurate mass tools; Infer the metabolites with no standard
products from the MS/MS annotation as well as the literature!%1>20-22,

6.4. UPLC-Orbitrap analysis of the insecticide metabolites in intact plant extract

6.4.1. Detect the metabolites of insecticides in intact plant extract using UPLC-Orbitrap mass
spectrometry (Table of Materials).

6.4.2. Set the mass spectrometry (Table of Materials) operation parameters as follows: sheath
gas pressure, 35 arb; gas temperature, 300 °C; nozzle voltage, 3.5 KV; capillary temperature,
350 °C.

6.4.3. Set the elution programs as the above (steps 6.3.3 and 6.3.4) for UPLC-QTOF analysis of
cell culture.

REPRESENTATIVE RESULTS:

The induction of callus from leaves harvested from field-grown tea trees and from leaves
excised from tea plantlets grown in vitro in a sterile environment was compared by measuring
contamination, browning, and induction after 28 days of cultivation on MS media (Figure 1A).
Callus growth was recorded at 20, 37, 62 and 90 days of culture (Figure 1B). The callus derived
from the in vitro-grown leaves showed more vigorous growth than did the callus derived from
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the field-grown leaves during the whole 90 days of cultivation. The callus from the sterile
leaves was bright yellow, while the callus from the field-grown leaves was brown (Figure 1B).

At a concentration of 1.0 mg L of 2,4-D?3, the concentration of KT was optimized. At 0.05 mg
L't KT, the callus growth rate was slow, the texture was a little compact, and the callus was
white in color (Figure 2C); at 0.1 mg L KT concentration, the callus growth rate was the
highest, up to 61.5% (Figure 2A), the texture was loose, and the color was yellowish (Figure
2C); when the KT was increased to 0.5 mg L%, the callus was compact and irregular and brown
in the center (Figure 2C). After the KT concentration was selected, the concentration of 2,4-D
was further studied. At a combination of 1 mg L™ 2,4-D and 0.1 mg L KT, the callus growth
rate was the highest, reaching 46.9%, and the appearance of the callus was the best (Figure
2B,D).

After the 2" subculture on solid media, more than half of the surface of each excised leaf was
covered by growing callus (Figure 3A). After the 4™ subculture, the leaf sections were
completely covered by the callus. After the 5™ subculture, the callus texture began to become
compact with some white and brown spots on the bottom.

When the subculture cycle was 21 days long (Figure 3B), the callus was vigorous, but the
greatest amount of growth had not been reached, indicating that frequent subculture would
result in less callus amount. When the subculture cycle was 28 days long, the callus had grown
vigorously, the color was yellowish color and the texture was loose. After 35 days, the callus
began to brown from the center. The callus was in the worst state, with a deep brown color
and no longer growing, at 42 days.

Two kinds of liquid media were compared for their effects on the growth of the callus and the
color of the cell suspension (Figure 4). Three different ratios of mother liquid to total volume
of culture liquid were tested. During the 75 days of cultivation, the cell density gradually
increased in cultures started at all three ratios. The ratio of 15 g cells in 40 mL fresh media
(v/v) yielded an optical density (OD) value significantly higher than that of 4 g in 40 mL (v/v)
and 6 g in 40 mL (v/v) (Figure 5A). After 4 subculture cycles of 28 days each, a tea cell
suspension system was successfully established from sterile tea callus in B5 liquid media
(Figure 6).

FIGURE LEGENDS:

Figure 1: Comparison of callus induction from picked leaves and sterile plantlet leaves. (A)
Comparison of callus induction from leaves harvested from plantation-grown tea plants and
from leaves excised from sterile, in vitro-grown plantlets. Explants were observed for
contamination, browning and induction of callus. (B) Comparison of callus growth of leaves
derived from plantation-grown tea plants (set 1) and sterile in vitro-grown plantlets (set 2):
Photographs were on different days: 20 (panels a); 37 (b); 62 (c); and 90 (d). This figure has
been modified from Jiao et al.?*.
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Figure 2: The growth rate and growth status of tea-leaf derived callus under different plant
hormone concentrations. The growth rate (A) and growth status (C) of tea-leaf derived callus
under different KT concentrations and 1 mg L 2,4-D; The growth rate (B) and growth status
(D) of callus under different 2,4-D concentrations and 0.5 mg L' KT. This figure has been
modified from Jiao et al.?.

Figure 3: Callus status after different numbers of subculture cycles (A) and different lengths
of subculture cycles (B). This figure has been modified from Jiao et al.?*.

Figure 4: Influence of different media types on callus growth in liquid suspension culture
system. (A) B5 medium. (B) MS medium. This figure has been modified from Jiao et al.?*.

Figure 5: The optical density values and TTC staining. (A) The ODeso value of cell suspension
started at different ratios from 0 to 75 days; (B) The TTC staining of living and control cells.
This figure has been modified from Jiao et al.?.

Figure 6: The process of establishing a tea cell suspension culture at constant temperature
(25 £ 1 °C) in a dark incubator. Sterile culture of tea plantlets as source of leaf explant (a); Tea
leaf inoculated onto MS medium with 2,4-D (1.0 mg L'!) and KT (0.1 mg L) (b); Initial cultured
callus after 28 days (c); Callus suitable for cell suspension after 4 subculture cycles of 28 days
each (d); The remaining steps were at the same temperature but at a constant speed of 120
rpm in a shaking incubator: Callus inoculated into B5 medium for 7 to 10 days (e); Seeded cell
suspension after removing the precipitated and large callus (f); The subculture of cell
suspension after 1 cycle of 28 days (g); Mature cell suspension after 3-4 subculture cycles of
28 days each (h). This figure has been modified from Jiao et al.?*.

Supplemental Figure 1: The metabolism of 5 ug/mL of 6 insecticides in tea cell suspension
culture and in media (CK) incubated at constant temperature (25 + 1 °C) and shaking
incubator speed (120 rpm) over 75 days. Thiamethoxan (A), imidacloprid (B), acetamiprid (C),
imidaclothiz (D), dimethoate (E1), and omethoate (F); (E2) Production over time of the
metabolite of dimethoate (omethoate) produced in dimethoate-treated cell culture and
media. This figure has been modified from Jiao et al.?.

Supplemental Figure 2: Total ion chromatograms (TICs) of the extracts from untreated
control cell culture, thiamethoxam-treated cell culture, thiamethoxam-treated media (cell-
free) after 75 days. Peaks 1-5, 7 and 8 were metabolites of thiamethoxam and Peak 6 was
thiamethoxam (A); TICs of the extracts from dimethoate-treated cell culture, dimethoate-
treated media (cell-free), and untreated control cells after 60 days. Peaks 1 and 2 were
metabolites of dimethoate and Peak 3 was dimethoate (B); TICs of the extracts from
thiamethoxam-treated (upper) and untreated (lower) intact plants (C); TICs of the extracts
from dimethoate-treated (upper) and untreated (lower) intact plants (D); The metabolite of
dimethoate at tR 1.86 min in intact plants (D1); No compounds detected at tR 1.86 min in
untreated plants (D2). This figure has been modified from Jiao et al.?*,
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Supplemental Figure 3: The secondary mass spectrometry using UPLC-QTOF of peaks
derived from cultures treated with (A) thiamethoxam and (B) dimethoate. This figure has
been modified from Jiao et al.?.

Supplemental Figure 4: The secondary mass spectrometry using Q-Exactive of peaks derived
from intact plant treated with thiamethoxam (A1, A2 and A3) and dimethoate (B1 and B2).
This figure has been modified from Jiao et al.?.

DISCUSSION:

This article presents the detailed process of establishing a model of pesticide metabolism in
tea plant tissue, including the selection of explants, the determination of cell viability, and the
establishment of a tea cell suspension culture with high metabolic activity. Any parts of a plant
tissue could be used to initiate callus in a sterilized environment?°. Tea leaves were chosen for
callus initiation in this study, not only because leaves to tend to be less contaminated than the
parts below ground, but also because they are the edible part of the crop and the main target
of pesticide application.

In this study, the induction rate and growth status of callus from leaves picked from the field
and from leaves excised from a sterile plantlet grown in vitro were compared. The sterile
leaves had much lower rates of browning and contamination and a higher rate of induction
compared to field-grown leaves. This was likely because leaves from field-grown plants not
only underwent surface sterilization using ethanol and mercury but also a change in growth
environment, while sterile leaves were cultivated in a sterile environment and could be used
directly without additional sterilization. In addition, the callus derived from the in vitro-grown,
sterile plantlets showed more vigorous growth than the field-grown leaves during the 90 days
of cultivation. Leaves from sterile plantlets were more suitable for induction of tea callus, not
only because of their high callus induction and low contamination rates, but also because of
the shorter pre-treatment time and independence from seasonal factors.

To culture loose and friable callus, the crucial parameters, primarily plant growth regulator
levels and length of and number of subculture cycles, must be optimized®. 2,4-D can
effectively promote callus induction and growth and is the most widely used hormone in callus
culture?®. Subculture times and subculture cycle length are also important for callus culture?>.
After 2 to 4 subcultures of 28 days of each cycle, the callus had a loose texture with a yellowish
color and no browning. The optimization experiments determined that the best callus
induction protocol was to place leaf explants from sterile plantlets on MS basal media
containing 1 mg L 2,4-D and 0.1 mg L! KT and to transfer the explant/callus every 28 days
for a total of 4 subculture cycles. This protocol initiated loose and friable callus that was
suitable for the initiation of a cell suspension.

In plant tissue culture, the solid medium used for callus growth can often be used for cell
suspension culture in a liquid form?3. Whereas, tea comes into being large quantities of
polyphenols in MS basal medium containing a high concentration of inorganic salts, resulting
in the callus browning?”28. In this study, liquid B5 media and MS media were both tested. The



397  average growth rates were found no significantly difference between the two cultures (16.66%
398  in B5 basal mediaand 15.77% in MS basal media; Figure 4). However, the calluses were brown
399 in MS basal media. So, B5 basal media was selected in the proposed method.

400

401  Oxygen is important to plant cell growth and metabolism. In liquid culture, an excessive
402  volume of liquid will decrease the oxygen concentration and inhibit cell growth, while too
403 little liquid also inhibits cell growth?>. Several ratios of liquid to flask volume (mL liquid: mL
404  flask) were tested. Based on the dry weight of the cell growth after 21 d, the liquid: flask ratios
405 ranked as follows: 30:150 > 40:150 > 20:150, 50:150, 60:150 (mL: mL)%3. In this study, 40 mL
406  of culture liquid was placed in a 150 mL flask (40 mL: 150 mL) was selected according to the
407  how the cell suspension looked as observed by the naked eye.

408

409  Plant cells cannot grow well when the cell density is too high or too low. Thus, the proportion
410  of mother cell suspension culture to fresh medium at the time of subculture affects the
411 growth potential of the cells?. This study used the OD value of the homogeneous cell
412  suspension culture to represent the amount of cell growth. Inoculation with 15 g of mother
413  liquid into 40 mL of total volume of culture liquid (v/v) was suitable for the cell growth. The
414 subculture ratio was equal to between 1:1 and 1:2 (suspension mother liquid: fresh medium).
415  Cell viability within the tea cell suspension culture was tested by TTC staining. The colorless
416  TTC compound can be converted to the red colored formazan by dehydrogenases in the
417  mitochondria of living cells, but the color cannot be changed from dead cells (Figure 5B). This
418 method verified the growth status of the cells in liquid culture.

419

420 The establishment of a tea cell suspension culture provides an easy in vitro research platform
421  for studying metabolism and metabolites of different pesticides. Independent of season and
422  weather, cell suspension cultures can be treated with different pesticides, different
423  concentrations of active ingredient, and for different lengths of time. The metabolites
424  produced in the tea cell suspension cultures were similar to those extracted from intact plants
425  (Supplemental Figure 1 and Supplemental Figure 2). Interestingly, seven metabolites of
426  thiamethoxam and two metabolites of dimethoate were detected in tea cell suspension
427  culture, but only two metabolites of thiamethoxam and one for dimethoate in treated intact
428  plants (Supplemental Figure 1, Supplemental Figure 2, and Supplemental Figure 3). This may
429  be because of the easier extraction from cells without waxy cuticle, fewer compounds from
430 the tea interfering with the mass spectrometry results (the matrix effect), or the simpler
431 metabolite profile of tea cells compared to the whole plant.

432

433 The results showed that thiamethoxam was more readily metabolized by the tea cell
434  compared with the other three neonicotinoids (Supplemental Figure 4). Both of the
435 organophosphates (dimethoate and omethoate) were metabolized faster than the
436  neonicotinoids. These results show the diversity of the metabolic pathways and of metabolic
437  regulation in the tea cell, which need to be further studied.

438

439  Using intact plants to study insecticide metabolism and to identify insecticide metabolites
440  presents numerous difficulties, including barriers to absorption and long-distance transport
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of both initial and breakdown compounds within the plant3. Cell suspension cultures could
not only solve this problem, but also reduce matrix interference in sample analysis compared
to the extract from fresh leaves?*. This research proved that tea cell suspension cultures are
an effective platform for studying the metabolism of xenobiotic compounds in the tea plant.
It can be served as a mode to study the metabolism of xenobiotics in other plants.
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Name Company Catalog Number
Acetamiprid (99.8%) Dr. Ehrenstorfer 46717
Acetonitrile (CAN, 99.9%) Tedia AS1122-801
Agar Solarbio Science & Technology A8190
Clothianidin (99.8%) Dr. Ehrenstorfer 525
Dimethoate (98.5%) Dr. Ehrenstorfer 109217
Imidacloprid (99.8%) Dr. Ehrenstorfer 91029
Imidaclothiz (99.5%) Toronto Research Chemical 1275000
Kinetin (KT, >98.0%) Solarbio Science & Technology K8010
Omethoate (98.5%) Dr. Ehrenstorfer 105491
Polyvinylpolypyrrolidone (PVPP) Solarbio Science & Technology P8070
Sucrose Tocris Bioscience 5511
Thiamethoxam (99.8%) Dr. Ehrenstorfer 20625
Triphenyltetrazolium Chloride o
Solarbio Science & Technolo T8170
(TTC, 98.0%) 10>l &y
2,4-Dichl h tic Acid . .
ichorophenoxyacetic Acl Guangzhou Saiguo Biotech D8100
(2,4-D, >98.0%)
chiral column Agilent CYCLOSIL-B 112-6632
Gas chromatography (GC) Shimadu 2010-Plus
High-perf liqui
igh-performance liquid Agilent 1260
chromatography (HPLC)
HSS T3 C18 column Waters 186003539
Ultra-high-perf liquid
ra-high-performance liqui Agilent 1290-6545

chromatography (UPLC)

Ultra-high-performance liquid

Thermo Scientific
chromatography (UPLC)

Jltimate 3000-Q Exactive Focu:

L]


https://www.editorialmanager.com/jove/download.aspx?id=1020737&guid=07f445fa-8457-4f8b-a61f-c90dee3b1877&scheme=1
https://www.editorialmanager.com/jove/download.aspx?id=1020737&guid=07f445fa-8457-4f8b-a61f-c90dee3b1877&scheme=1

Comments

CAS No: 135410-20-
7
CAS No: 75-05-8

CAS No: 9002-18-0

CAS No: 210880-92-
5
CAS No: 60-51-5
CAS No: 138261-41-
3
CAS No: 105843-36-
5

CAS No: 525-79-1
CAS No: 1113-02-6
CAS No: 25249-54-1

CAS No: 57-50-1
CAS No: 153719-23-
4

CAS No: 298-96-4

CAS No: 94-75-7

Chromatography
column (30 m x 0.25
mm x 0.25 um)

Paired with Flame
Photometric
Detector (FPD)
Paired with
Ultraviolet detector
(Uv)
Chromatography
column (100 mm x
2.1 mm x 1.8 um)

Tandem quadrupole
time-of-flight mass
spectrometer
(QTOF)

Connected to a
Orbitrap mass
spectrometer
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Iltem 1 (check one box): The Author elects to have the Materials be made available (as described at
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Item 2 (check one box):
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Open Access

The Author is NOT a United States government employee.

The Author is a United States government employee and the Materials were prepared in the
course of his or her duties as a United States government employee.

The Author is a United States government employee but the Materials were NOT prepared in the
course of his or her duties as a United States government employee.

ARTICLE AND VIDEO LICENSE AGREEMENT

1. Defined Terms. As used in this Article and Video License
Agreement, the following terms shall have the following
meanings: “Agreement” means this Article and Video License
Agreement; “Article” means the article specified on the last
page of this Agreement, including any associated materials
such as texts, figures, tables, artwork, abstracts, or summaries
contained therein; “Author” means the author who is a
signatory to this Agreement; “Collective Work” means a work,
such as a periodical issue, anthology or encyclopedia, in which
the Materials in their entirety in unmodified form, along with a
number of other contributions, constituting separate and
independent works in themselves, are assembled into a
collective whole; “CRC License” means the Creative Commons
Attribution-Non  Commercial-No Derivs 3.0 Unported
Agreement, the terms and conditions of which can be found
at: http://creativecommons.org/licenses/by-nc-
nd/3.0/legalcode; “Derivative Work” means a work based
upon the Materials or upon the Materials and other pre-
existing works, such as a translation, musical arrangement,
dramatization, fictionalization, motion picture version, sound
recording, art reproduction, abridgment, condensation, or any
other form in which the Materials may be recast, transformed,
or adapted; “Institution” means the institution, listed on the
last page of this Agreement, by which the Author was
employed at the time of the creation of the Materials; “JoVE”
means MylJove Corporation, a Massachusetts corporation and
the publisher of The Journal of Visualized Experiments;
“Materials” means the Article and / or the Video; “Parties”
means the Author and JoVE; “Video” means any video(s) made
by the Author, alone or in conjunction with any other parties,
or by JoVE or its affiliates or agents, individually or in
collaboration with the Author or any other parties,
incorporating all or any portion of the Article, and in which the
Author may or may not appear.
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2. Background. The Author, who is the author of the Article,
in order to ensure the dissemination and protection of the
Article, desires to have the JoVE publish the Article and create
and transmit videos based on the Article. In furtherance of
such goals, the Parties desire to memorialize in this Agreement
the respective rights of each Party in and to the Article and the
Video.

3. Grant of Rights in Article. In consideration of JoVE agreeing
to publish the Article, the Author hereby grants to JoVE,
subject to Sections 4 and 7 below, the exclusive, royalty-free,
perpetual (for the full term of copyright in the Article,
including any extensions thereto) license (a) to publish,
reproduce, distribute, display and store the Article in all forms,
formats and media whether now known or hereafter
developed (including without limitation in print, digital and
electronic form) throughout the world, (b) to translate the
Article into other languages, create adaptations, summaries or
extracts of the Article or other Derivative Works (including,
without limitation, the Video) or Collective Works based on all
or any portion of the Article and exercise all of the rights set
forth in (a) above in such translations, adaptations,
summaries, extracts, Derivative Works or Collective Works and
(c) to license others to do any or all of the above. The
foregoing rights may be exercised in all media and formats,
whether now known or hereafter devised, and include the
right to make such modifications as are technically necessary
to exercise the rights in other media and formats. If the “Open
Access” box has been checked in Item 1 above, JoVE and the
Author hereby grant to the public all such rights in the Article
as provided in, but subject to all limitations and requirements
set forth in, the CRC License.
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4. Retention of Rights in Article. Notwithstanding the
exclusive license granted to JoVE in Section 3 above, the
Author shall, with respect to the Article, retain the non-
exclusive right to use all or part of the Article for the non-
commercial purpose of giving lectures, presentations or
teaching classes, and to post a copy of the Article on the
Institution’s website or the Author’s personal website, in each
case provided that a link to the Article on the JoVE website is
provided and notice of JoVE’s copyright in the Article is
included. All non-copyright intellectual property rights in and
to the Article, such as patent rights, shall remain with the
Author.

5. Grant of Rights in Video — Standard Access. This Section 5
applies if the “Standard Access” box has been checked in Item
1 above or if no box has been checked in Item 1 above. In
consideration of JoVE agreeing to produce, display or
otherwise assist with the Video, the Author hereby
acknowledges and agrees that, Subject to Section 7 below,
JoVE is and shall be the sole and exclusive owner of all rights of
any nature, including, without limitation, all copyrights, in and
to the Video. To the extent that, by law, the Author is
deemed, now or at any time in the future, to have any rights
of any nature in or to the Video, the Author hereby disclaims
all such rights and transfers all such rights to JoVE.

6. Grant of Rights in Video — Open Access. This Section 6
applies only if the “Open Access” box has been checked in
Item 1 above. In consideration of JoVE agreeing to produce,
display or otherwise assist with the Video, the Author hereby
grants to JoVE, subject to Section 7 below, the exclusive,
royalty-free, perpetual (for the full term of copyright in the
Article, including any extensions thereto) license (a) to publish,
reproduce, distribute, display and store the Video in all forms,
formats and media whether now known or hereafter
developed (including without limitation in print, digital and
electronic form) throughout the world, (b) to translate the
Video into other languages, create adaptations, summaries or
extracts of the Video or other Derivative Works or Collective
Works based on all or any portion of the Video and exercise all
of the rights set forth in (a) above in such translations,
adaptations, summaries, extracts, Derivative Works or
Collective Works and (c) to license others to do any or all of
the above. The foregoing rights may be exercised in all media
and formats, whether now known or hereafter devised, and
include the right to make such modifications as are technically
necessary to exercise the rights in other media and formats.
For any Video to which this Section 6 is applicable, JoVE and
the Author hereby grant to the public all such rights in the
Video as provided in, but subject to all limitations and
requirements set forth in, the CRC License.

7. Government Employees. If the Author is a United States
government employee and the Article was prepared in the
course of his or her duties as a United States government
employee, as indicated in Item 2 above, and any of the
licenses or grants granted by the Author hereunder exceed the
scope of the 17 U.S.C. 403, then the rights granted hereunder
shall be limited to the maximum rights permitted under such
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statute. In such case, all provisions contained herein that are
not in conflict with such statute shall remain in full force and
effect, and all provisions contained herein that do so conflict
shall be deemed to be amended so as to provide to JOVE the
maximum rights permissible within such statute.

8. Likeness, Privacy, Personality. The Author hereby grants
JoVE the right to use the Author’s name, voice, likeness,
picture, photograph, image, biography and performance in any
way, commercial or otherwise, in connection with the
Materials and the sale, promotion and distribution thereof.
The Author hereby waives any and all rights he or she may
have, relating to his or her appearance in the Video or
otherwise relating to the Materials, under all applicable
privacy, likeness, personality or similar laws.

9. Author Warranties. The Author represents and warrants
that the Article is original, that it has not been published, that
the copyright interest is owned by the Author (or, if more than
one author is listed at the beginning of this Agreement, by
such authors collectively) and has not been assigned, licensed,
or otherwise transferred to any other party. The Author
represents and warrants that the author(s) listed at the top of
this Agreement are the only authors of the Materials. If more
than one author is listed at the top of this Agreement and if
any such author has not entered into a separate Article and
Video License Agreement with JoVE relating to the Materials,
the Author represents and warrants that the Author has been
authorized by each of the other such authors to execute this
Agreement on his or her behalf and to bind him or her with
respect to the terms of this Agreement as if each of them had
been a party hereto as an Author. The Author warrants that
the wuse, reproduction, distribution, public or private
performance or display, and/or modification of all or any
portion of the Materials does not and will not violate, infringe
and/or misappropriate the patent, trademark, intellectual
property or other rights of any third party. The Author
represents and warrants that it has and will continue to
comply with all government, institutional and other
regulations, including, without limitation all institutional,
laboratory, hospital, ethical, human and animal treatment,
privacy, and all other rules, regulations, laws, procedures or
guidelines, applicable to the Materials, and that all research
involving human and animal subjects has been approved by
the Author's relevant institutional review board.

10. JoVE Discretion. If the Author requests the assistance of
JoVE in producing the Video in the Author’s facility, the Author
shall ensure that the presence of JoVE employees, agents or
independent contractors is in accordance with the relevant
regulations of the Author's institution. If more than one
author is listed at the beginning of this Agreement, JoVE may,
in its sole discretion, elect not take any action with respect to
the Article until such time as it has received complete,
executed Article and Video License Agreements from each
such author. JoVE reserves the right, in its absolute and sole
discretion and without giving any reason therefore, to accept
or decline any work submitted to JoVE. JoVE and its
employees, agents and independent contractors shall have
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full, unfettered access to the facilities of the Author or of the
Author’s institution as necessary to make the Video, whether
actually published or not. JoVE has sole discretion as to the
method of making and publishing the Materials, including,
without limitation, to all decisions regarding editing, lighting,
filming, timing of publication, if any, length, quality, content
and the like.

11. Indemnification. The Author agrees to indemnify JOVE
and/or its successors and assigns from and against any and all
claims, costs, and expenses, including attorney’s fees, arising
out of any breach of any warranty or other representations
contained herein. The Author further agrees to indemnify and
hold harmless JoVE from and against any and all claims, costs,
and expenses, including attorney’s fees, resulting from the
breach by the Author of any representation or warranty
contained herein or from allegations or instances of violation
of intellectual property rights, damage to the Author’s or the
Author’s institution’s facilities, fraud, libel, defamation,
research, equipment, experiments, property damage, personal
injury, violations of institutional, laboratory, hospital, ethical,
human and animal treatment, privacy or other rules,
regulations, laws, procedures or guidelines, liabilities and
other losses or damages related in any way to the submission
of work to JoVE, making of videos by JoVE, or publication in
JoVE or elsewhere by JoVE. The Author shall be responsible
for, and shall hold JoVE harmless from, damages caused by
lack of sterilization, lack of cleanliness or by contamination
due to the making of a video by JoVE its employees, agents or
independent contractors.  All sterilization, cleanliness or
decontamination procedures shall be solely the responsibility
of the Author and shall be undertaken at the Author’s
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expense. All indemnifications provided herein shall include
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Rebuttal Letter Click here to access/download;Rebuttal Letter;Response to
reviewers.docx

Editorial and production comments:

Changes to be made by the author(s) regarding the manuscript:

1. Please take this opportunity to thoroughly proofread the manuscript to ensure that
there are no spelling or grammar issues. The JOVE editor will not copy-edit your
manuscript and any errors in the submitted revision may be present in the published

version.

Response: Thank you for your revision. The manuscript was carefully revised by
us, including American editor Anita K. Snyder. And we have marked the revisions
in yellow highlighting in the revised manuscript.

2. Please revise lines 70-72, 87-88, 231-234, 236-238, 248-250, 268-276, 278-281, 283-
292, 303-304, 309-310, 322-324, 329-336, 344-346, 348-350, 359-365 to avoid

previously published text.

Response: Thank you for your revision. The manuscript was carefully revised at
line 70-73, 89-91, 244-246, 248-250, 260-262, 282-288, 289-291, 292-303, 339-340,
345-347, 358-360, 365-371, 379-381, 381-382, 401-405 in yellow highlighting.

3. Please define all abbreviations before use.

Response: Thank you for your revision. We have defined them in the revised
manuscript in yellow highlighting. And all abbreviations are listed in the table of
Materials and Equipment as required.

4. Please revise the protocol text to avoid the use of any personal pronouns (e.g., "we",

"you", "our" etc.).

Response: Thank you for your revision. We have deleted the personal pronouns in
the revised manuscript in yellow highlighting.

5. Everything in the protocol (except for the introductory ethics statement) should be in
a numbered step (in the imperative tense and with no more than 4 sentences), numbered
header, or a ‘Note’. Please move the introductory paragraphs (e.g., lines 101-105) of
the protocol to the Introduction, Results, or Discussion (as appropriate) or break into

steps.
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Response: Thank you for your revision. We have moved the introductory
paragraphs (lines 101-105) to line 109-114 in yellow highlighting.

6. Please add more details to your protocol steps. There should be enough detail in each
step to supplement the actions seen in the video so that viewers can easily replicate the
protocol. Please ensure you answer the “how” question, i.e., how is the step performed?
Alternatively, add references to published material specifying how to perform the
protocol action. See examples below.

7. 1.1: What is used to cut? Is this done in a petri dish or container?

Response: Thank you for your revision. They have been supplemented in section
1.2 at line 116-117 in yellow highlighting.
8. 1.2: Do the explants refer to the small leaf pieces? What volume of media is used?

What are 2,4-D and KT?

Response: Thank you for your revision. They have been supplemented in section
1.3 at line 119-121 in yellow highlighting. 2,4-D and KT are the plant hormones,
and they have been defined at line 60 in yellow highlighting.

9. 1.3: It is not clear what 3-4 times of subculture number and 28 d lengths refer to. At

what conditions are the leaves cultured? How to acquire the loose and friable callus?

Response: Thank you for your revision and question. They have been
supplemented in section 1.4 at line 123-125 in yellow highlighting. 3-4 times of
subculture number means that it need to subculture the callus for 3-4 times after
the first-generation callus was produced; 28 d lengths refer to the length of each
subculture-period. The loose and friable callus was acquired under the above
condition, including the plant hormones and subculture times et al.

10. 2.1: Please define the size of small pieces.

Response: Thank you for your question. They have been supplemented at line 129-
130 in yellow highlighting.

11. 2.2: What container is used? What volume of media is used?

Response: Thank you for your revision. They have been supplemented in section



2.2 at line 132-134 in yellow highlighting.

12. 2.3: Please change the unit “r min-1” to “rpm”.

Response: Thank you for your revision. It has been revised at line 137 in yellow
highlighting.

13. 2.4: What volume of supernatant is used? How to obtain the supernatant?

Response: Thank you for your revision. They have been supplemented in section
2.4 and 2.5 at line 139-144 in yellow highlighting.
14. 3.1: What is defined as the control cell?

Response: Thank you for your question. We have revised the sentence at line 150.
15. 3.2: Please specify centrifugation conditions (centrifugal force in x g and time).

What is the rotating/shaking speed?

Response: Thank you for your revision. They have been supplemented in section
3.2 at line 152-153 in yellow highlighting.
16. 4.1: Are these compounds added separately to each cell suspension or added as a

mixture to one cell suspension?

Response: Thank you for your revision. These compounds were added separately
to each cell suspension, and we have revised it at line 165 in yellow highlighting.

17. 4.2: Please specify the days of sampling.

Response: Thank you for your revision. They have been supplemented in section
4.2 at line 171-172 in yellow highlighting.
18. 5.1: Please provide the composition of nutrient solution. Please specify the size of

the plastic pot. How many seedlings are planted in one pot?

Response: Thank you for your revision. They have been supplemented at line 197-
203 in yellow highlighting.

19. 6.1.1, 6.2.1, 6.3.1: Please specify the sample preparation for HPLC-UV, GC and
UPLC-QTOF analyses, or mention from which step these samples are

prepared/obtained.



Response: Thank you for your revision. They have been supplemented in section
6.1.1, 6.2.1, 6.3.1 in yellow highlighting.

20. 6.1.1: Please specify the wavelengths that are measured.

Response: Thank you for your revision. They have been supplemented at line 216-
217 in yellow highlighting.
21.5.3, 6.2.1: Please remove commercial language (Q-Exactive, CYCLOSIL-B, etc.).

Response: Thank you for your revision. They have been revised at line 209 and
223 in yellow highlighting. And the specific information is shown in table of
materials and equipment.

22. Please upload each Figure individually to your Editorial Manager account as

a .png, .tiff, .pdf, .svg, .eps, .psd, or .ai file.

Response: Thank you for your revision. Each picture has been uploaded as a pdf.
23. Figure 5: Please abbreviate liters to L to avoid confusion and include a space
between numbers and their corresponding units (i.e., 4 g/40 mL, 6 g/40 mL, etc.). At
what wavelength is the OD measured? In panel B, please identify living and control

cells.

Response: Thank you for your revision. They have been revised in Figure 5. The
wavelength has been supplemented at line 324. And the living and control cells
have been identified in panel B.

24. Please remove the titles and Figure Legends from the uploaded figures. The
information provided in the Figure Legends after the Representative Results is

sufficient.

Response: Thank you for your revision. They have been removed.
25. References: If there are six or more authors, list the first author and then “et al.”.
Response: Thank you for your revision. They have been revised thoroughly.

Changes to be made by the Author(s) regarding the video:

1. Please revise the video based on the updated manuscript.



Response: Thank you for your revision. They have been revised carefully.

2. 04:21: Please change the unit “r min-1"" to “rpm”.

Response: Thank you for your revision. They have been changed at 04:47.

3. 06:26, etc.: Please avoid commercial language (Q-Exactive).

Response: Thank you for your revision. They have been revised at 06:55.
4. 08:49: Please abbreviate liters to L to avoid confusion and include a space between

numbers and their corresponding units (i.e., 4 g/40 mL, 6 g/40 mL, etc.).

Response: Thank you for your revision. They have been revised at 09:28.
5. 0:00-0:03 - This opening animation should be removed from the video, since JoVE

did not produce the content.

Response: Thank you for your revision. They have been removed.
6. 2:41 - This edit is a jJump cut, which tends to have a jarring effect on the viewer. It

should be smoothed out with a crossfade instead.

Response: Thank you for your revision. They have been revised.

7. Please upload a revised high-resolution video here:
https://www.dropbox.com/request/esZ64Qm9tkOW3YIEK9hG

Response: Thank you so much. They have been uploaded.

Reviewers' comments:

Reviewer #1:

Manuscript Summary:

This is a new report regarding the metabolism behavior of systemic insecticides in tea
cell suspension. The video manuscript provides the detail guidance to reader of the
same research filed. It could serve as a model to study the metabolism behavior of other
xenobiotics in tea or in other plants. However, a minor revision is required, the points

are shown as the following.



Minor Concerns:
1. Line 356-357, in Fig. 5B, there is no color change of different concentration of cells,

please check it.

Response: Thank you for your revision. We have deleted it and revised it at Line
388-389.
2. Why did the author use the different mass spectrometer (UPLC-Q-Exactive) to

analysis the metabolites of insecticides in intact plant extract?

Response: Thank you for your suggestion. The matrix interference in intact plant
extract was more severe than that in cell suspension. It was difficult to capture the
metabolites of insecticides in in intact plant extract, therefore we choose the
UPLC-Q-Exactive, which was more accurate mass spectrometer than UPLC-
QTOF.

3. Some grammar issues need to be modified, such as Line 359 "A tea cell suspension
platform was established and provided a convenient in vitro research system for
studying metabolism and metabolites of six insecticides™; Line 342-343 "the liquid:

flask volume of 40 mL: 150 mL..."

Response: Thank you for your suggestion. The manuscript was carefully revised
by us, including American editor Anita K. Snyder. And we have marked the
revisions in yellow highlighting in the revised manuscript at line 390-391 and 374-
375.

4. Line 342-343, The liquid: flask volume of 40 mL: 150 mL was selected according to
the status of the cell suspension. So, in video manuscript, at 3.04 min, what was the
volume of the supernatant liquid of seed material for subculture after 7 to 10 days of
culturing? And what was the volume of fresh medium? It seems to be less than 40 mL
in volume.

Response: Thank you for your question. Yes, the optimal volume ratio of
subculture of suspension liquid: flask was 40 mL: 150 mL. In order to obtain the

largest number of cells, and because of the short culture period (7 to 10 days), the



volume of seed material was 20 mL, and the volume of fresh medium was also 20

mL, which was in total 40 mL.

Reviewer #2:
Manuscript Summary:

1. Line no. 81 write from instead of through

Response: Thank you for your revision. The manuscript was carefully revised by
American editor Anita K. Snyder, and we have referred to many related references.

“Transformed through” is commonly used.
2. Line no. 102 write was instead of were

Response: Thank you for your revision. We have revised it at line 113 in yellow
highlighting.

3. Line no. 109 write was instead of were

Response: Thank you for your revision. The manuscript was carefully revised by
American editor Anita K. Snyder, and we have referred to many related references.

“Were” is commonly used.
4. Line no. 126 write inoculates instead of inoculate

Response: Thank you for your revision. The manuscript was carefully revised by
American editor Anita K. Snyder, and we have referred to many related references,
“inoculate” was replaced by “place”, we have revised it at line 132 in yellow
highlighting.

5. Line no. 160 write of instead of on

Response: Thank you for your revision. The manuscript was carefully revised by
American editor Anita K. Snyder, and we have referred to many related references,
we have revised it at line 170 in yellow highlighting.

6. Line no. 205 write was instead of were

Response: Thank you for your revision. We have revised it at line 218 in yellow



highlighting.
7. Line no. 213 write of instead of to

Response: Thank you for your revision. The manuscript was carefully revised by
American editor Anita K. Snyder, and we have referred to many related references,
we have revised it at line 225 in yellow highlighting.

8. Line no. 246 write to the full scans instead of to full scans

Response: Thank you for your revision. We have revised it at line 257 in yellow
highlighting.

9. Line no. 248 write onto instead of with

Response: Thank you for your revision. The manuscript was carefully revised by
American editor Anita K. Snyder, and we have referred to many related references,
we have revised it at line 259 in yellow highlighting.

10. Line no. 261 write programs instead of program

Response: Thank you for your revision. We have revised it at line 272 in yellow
highlighting.

11. Line no. 246 write to instead of of

Response: Thank you for your revision. Maybe it is the line of 264? The
manuscript was carefully revised by American editor Anita K. Snyder, and we
have referred to many related references. “The induction of callus” is commonly

used.
12. Line no. 265 write induction instead of inductivity

Response: Thank you for your revision. We have revised it at line 278 in yellow
highlighting.

13. Line no. 285 write on instead of from

Response: Thank you for your revision. We have revised it at line 294 in yellow

highlighting.



14. Line no. 294 write from instead of for

Response: Thank you for your revision. The manuscript was carefully revised by
American editor Anita K. Snyder, and we have referred to many related references,
we have revised it at line 304 in yellow highlighting.

15. Line no. 304 write to instead of of

Response: Thank you for your revision. The manuscript was carefully revised by
American editor Anita K. Snyder at line 339 in yellow highlighting.

16. Line no. 305 write to tend instead of tend

Response: Thank you for your revision. We have revised it at line 340 in yellow
highlighting.

17. Line no. 306 write below ground instead of below the ground

Response: Thank you for your revision. We have revised it at line 341 in yellow
highlighting.

18. Line no. 311 write induction instead of inductivity

Response: Thank you for your revision. We have revised it at line 345 in yellow
highlighting.

19. Line no. 319 write plants instead of plant

Response: Thank you for your revision. The manuscript was carefully revised by
American editor Anita K. Snyder, and we have referred to many related references.

“Plant growth” is commonly used.
20. Line no. 323 write subculture instead of subcultured

Response: Thank you for your suggestion. The manuscript was carefully revised
by American editor Anita K. Snyder. We have revised it at line 358 in yellow

highlighting.
21. Line no. 326 write subculture instead of subculturing

Response: Thank you for your suggestion. The manuscript was carefully revised



by American editor Anita K. Snyder. We have revised it at line 361 in yellow

highlighting.
22. Line no. 334 write from instead of of

Response: Thank you for your suggestion. The manuscript was carefully revised
by American editor Anita K. Snyder. We have revised it at line 369-370 in yellow
highlighting.

23. Line no. 337 write to instead of from

Response: Thank you for your revision. We have revised it at line 371 in yellow
highlighting.

24. Line no. 348 write to instead of for

Response: Thank you for your suggestion. The manuscript was carefully revised
by American editor Anita K. Snyder. We have revised it at line 380 in yellow

highlighting.
25. Line no. 349 write of instead of in

Response: Thank you for your revision. The manuscript was carefully revised by
American editor Anita K. Snyder. We have revised it at line 380-381 in yellow
highlighting.

26. Line no. 354 write from azan instead of formazan

Response: Thank you for your revision. The manuscript was carefully revised by
American editor Anita K. Snyder, and we have referred to many related references,
Formazan is a blue-violet crystal chemical reagent, which is used to detect the

cellular activity. We have revised it at line 386 in yellow highlighting.

27. Line no. 355 write from instead of in

Response: Thank you for your revision. We have revised it at line 387 in yellow

highlighting.



28. Line no. 363 write results instead of result

Response: Thank you for your revision. We have revised it at line 402 in yellow
highlighting.

29. Line no. 369 write in instead of during

Response: Thank you for your revision. We have revised it at line 408 in yellow
highlighting.

30. Line no. 373 write cultures instead of culture

Response: Thank you for your revision. We have revised it at line 410 in yellow

highlighting.
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Figure S3. The secondary mass spectrometry using UPLC-QTOF of peaks derived from cultures treated with (A) Thiamethoxam and (B)
Dimethoate. This figure has been modified from [1].

[1] Weiting lJiao, Yizheng Hu, Guogin Ge, Jianchao Li, Yu Xiao, Huimei Cai, Lili He, Rimao Hua, Jun Sun, Ruyan Hou. " Comparison of the
Metabolic Behaviors of Six Systemic Insecticides in a Newly Established Cell Suspension Culture Derived from Tea (L.) Leaves ", Journal of
Agricultural and Food Chemistry, 2018, 66, 8593-8601.
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