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Abstract:  Objective Bt toxins released from Bt plants and Bt biopesticides are potential exogenous pollutants in the
environment with biocidal activity. The environmental behavior and ecological effects of Bt toxins are the focus of safety risk
assessment of transgenic plants and transgenic microorganisms. Fungus is an important component of soil microbes and plays a
key role in maintaining soil ecosystem stability, but the dynamic response of soil fungal communities and potential functions to
exogenous Bt toxins remains unclear. Method In this study, the retention dynamics of Bt toxins in soils incorporated with
different concentrations of Bt toxins were analyzed, and high-throughput sequencing technology of fungal 18S rRNA gene was
used to analyze the effects of Bt toxins application on the soil fungal community and functional diversity. Result The results
showed that the concentration of water-dissolved Bt toxins in soil decreased significantly with the prolongation of soil incubation
time, and the amounts of water-dissolved Bt toxins in soil with initial Bt toxins concentrations of 50, 100 and 500 ng-g™
decreased to those of control soil on the 100th day. Both the application of Bt toxins and incubation time could significantly affect
the composition of the soil fungal community, and with an increase of initial Bt toxins concentration and prolongation of soil
incubation time, the difference in soil fungal community gradually widened. The application of Bt toxins increased the Shannon
index of the soil fungal community, the negative correlation and modules of the association network, and thus it did not adversely
affect the diversity and stability of the soil fungal community. Conclusion The results indicate that the initial concentration of Bt
toxins and its long-term effects should be of concern when assessing the environmental behavior and micro-ecological effects of
Bt toxins. With the increase of Bt toxins concentration, the relative abundances of Phymatotrichopsis, Homalogastra, Geosmithia
and Apiotrichum increased significantly, as well as functional genes encoding enzymes involved in protein degradation, carbon
metabolism and phosphorus metabolism. It is speculated that the above-mentioned fungal taxa and potential functions were
involved in the degradation and transformation process of Bt toxins in the soil. This study provides a scientific reference and
theoretical basis for the ecological safety risk assessment of Bt plants, Bt recombinant biopesticides and Bt toxins.

Key words: Bt toxins; Bt plants; BT biopesticides; Community diversity; Biosafety risk assessment
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Fig. 3 PCoA analysis of soil fungal community composition
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Fig. 4 Analysis of diversity index of soil fungal communities
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Fig. 6 Heatmap of the relative abundance of fungal functional genes encoding enzymes
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Fig. 7 Correlation network analysis of soil fungal communities

25 TEERAESKANBtESEZMNHEXME

ST HEMAME Bt FER A LUR E SR A
REvkast (18 3), EBURNFRIEFRINEIAY Bt R
T B A v AL FREEA (500 ngrg ) MBFSEXT 4,
I H A SRR SRR IE Bt BRI R (B18),
sk R E YA Bipolaris . Paratritirachium 1
Leucosporidium AR m VR, HAR F R 5K
ATE Bt R AV FIEMCKR (P < 0.05);
Cyrtolophosis . Phascolodon . Goniomonas .
Marine Group . Phymatotrichopsis B A8 B & FI R,
HARX R 5K Bt 2R & B AR
# (P<0.05),

3 i 8

30 TEEFEMNERKAEBIEENSET
Bt fE¥ M Bt F 4 T AR BB Bt 8 K 7F 11
TR R SRR AR B A, VTN IS XU /N A
IEES Saxena %07, StotzkyP W5t &k 4G Bt
SR A 1 Bt B Bt ERIFA LI, &
TR B - SRR G S8 R W R S 25 A 7S Bt #E R
S LA B2 200 B8 e DA TR PR A ) I 114 2 0 1
+ X Bt SR MW HEHZ 5] Bt B R AKA | -4
P B RN FR I 45 PR R 20 0, Valldor 25 P28 H AT
FHRYBERR £E IR 22 o ( PBST ) HAEFRHC L ik

http://pedologica.issas.ac.cn



858 + %

=

61 %

FEVE Bt B, - SERURIM T Y45 G AS Bt BER T
i BB 5 v L A e AR R, TG D T IR A Tk
(ELISA ) ¥EATINE o TEiFaE DL sa e A o ikbt, 2
ST CrylAb R R 4Ll 4 77% . RIET CrylAb &
H SO 2 DL & HPT 8 B IR e e oAl ik, I
FEUCIERE FAFSY T S0 A T IR T s IR RS AT Y
CrylbA R ZE A+ IE P WL B AR AL A . Li 251
WHoE R IWIEAHE N 50 F1 100 ng-g ' B CrylAc 1E
HHERE SR 1 d 5, KIEYE Bt 8 Z W IGHE R 7
10d J&, v BB BT A 2 B ik ) e ARk 1 ik
BE o ARWESER F3E E AR B 45 2 AR E ELISA
ERIRAFE, T CrylAb 21 P REmiE

PE Cryl Ab B R IR ML, (A2 CrylAc #ILRIK
JEk 50, 100 F1 500 ng-g ' iy H3E L5 50d B R ,
HOKHE CrylAb # 2 VR FEAIAK 135 i T % IR - 43¢
(FE1), AFFEaR S Li S0 e 45 1 2 5 A RN
AT REE TR B9 2 5 % . Bt dE R A ek + ek
PERAA . Bt 8 R 7E B ST — RIIE 24009
B ARFE R SR, R R R AR
YIRS . AR RO R KB, BtHREA
d I 2 h A AR A 2 0 B % T 3 2 SR
A, HUCHEM A ST b 38598 1 dJ5, K Bt
B2 A BRI TR L R R W S R
Bl A 55 IR R AE K, SR E XK P Bt 8

UL, BERWEI CrylAb FERIEA LI, HOKE  AOREARE AR & S AR 25

® Arthrobotrys @ Flabellula @ Fusarium

® Cytolophosis @ Paratritirachium Capnobotryella

@ Robbauera ® Goniomonas @ Gregarina
Marine Group @ Phymatotrichopsis @ Homalogastra
Malassezia @ Tubeufia Meira

@ Heteromita Morus ® Phascolodon

@ Mrakia Microdiaphanosoma @ Paraphelidium

© Protocyclidium @ Leucosporidium Apiotridhum
Metabolomonas @ Bipolaris © Arthrinium

@ Platyophrva ® Conidiobolus Leptomyxa

@ Aphelidium @ Bicosoeca ® BOLAS868

@ Naganishia @ Monosiga ® Freshwater Choanoflagellates 1
Codosiga @ Paratrimasix @ Bryometopus

@ Chaetomium D Dioszegia @ Pichia

@ Salpingoeca @ Sphaeroeca Cryptomonas
Aplanochytrium @ Geosmithia @ Cladosporium

® Rhopalophora ® Nuclearia ® Unclassified

@ Tilletia ® Geotrichum

@ Cryptocaryon @ Acanthamoeba

M BT toxins

TE: WP A R A R AR R E AT s BUE5 i n BB, 35 0B R iy 7T 15 5 03 Bt FEE . Note:

The circular nodes in the network diagram represent taxa at the fungal genus level. The larger degree of the circular node, the larger the node.

The square nodes in the network diagram represent Bt toxins.

K8 TR YA S K Bt 75 3R B SCIKR 45 P4

Fig. 8 Correlation network diagram of soil fungal taxa and water-dissolved Bt toxins
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