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INTRODUCTION

European legislation requires the reporting of GMOs in food products when their proportion is higher than 0.9%. In recent years, not described GMOs
have been produced whose sequence is unknown making them not detectable by current PCR approaches. To date, no detection method have been
described for the detection of unknown GMOs. The method was developed using two sets of raw reads of the bacteria Bacillus Subtilis : the first related

to a genetically modified genome and the second to a wild bacteria.

Aim : Highlight the sequences of inserts representing a tiny part of the genome if the unknown genome submitted is indeed a GMO.

MATERIAL AND METHODS
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CDS found in sample (Wild CDS ref. 2) and to a databank of known GMOs (known filtered GMO inserts). This databank GMO inserts
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retained for this learning are the Bray-Curtis distance, the CDS length, the average of the R’'mes words exceptionality scores,
the over-represented words density per nucleotide (sum of the counts of over-represented words divided by the length of the 4 Distances ) :

CDS), the GC percentage and the codon usage.
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0
AGGC
-2

Each of known

Calculation BC
\_ J

filtered GMO =ach of wild
12 machine learning methods were tested using the Caret package’. The parameters of each method were optimized by inserts CDS ref. 2
cross-validation. The performance of these methods was then compared on the basis of a second cross-validation to obtain N v y, _ v J
the most efficient methods in terms of predicting sequences of GMO inserts (highest sensitivity and specificity). We retained - \ r 2
: : : : . . Machine .
Random Forest method for Machine Learning. It preserves most of the GMO inserts. Based on searched properties of the wild Learning data Learning Prediction data
. . . . . . G J . J
genome, we cannot exclude to find in results genes coming from recent horizontal gene transfer instead of GMO insert.
Prediction Calibration
Sensibility Specificity Sensibility Specificity
1.00 — 1.00 —
b . - - = 100 - — — 1m =i —_— - -,
0.98 — B -+ .- 2 0.95 — = >~ T © 0.98 — — g J— - °
096 4 2 2 - - = !+ {1 = - T e
H N . 0.96 . . =
== - T ey - — H 0.90 - £
094 4 4+ o _'L E R '.r' A 094 — A O é .
- 0.85 — ) _
0.92 - @@ = 0.92 - 0.85 | = =
8 8 g 0 80 - O O
0.90 - . 0.90 — 0.80 —
- : : 8 - :
r 1 17 1T T 1T 1T 1T 1T 1711 P " P r 1 r P P 1t r r°r 1 | fF o 1 1 °r 1 111
S¥SFEERESSE; SESFEEEESEER SESPEERESEES STSREEEESSES
—Q’_Cg_l'fg; g'ag() EJ'C&UJLE?)L gago B‘_C&U_llfgh gago EJ-C&U_JLfgh %3_-80
2 E EZ= e X g E ES= g g 2 & EE o e E g8 g 9
- > O n - > O wn » > O 7 - > O »
N © v © wn © w ©
- c - —
S S @ S

Conclusion : On a GM Bacillus Subtilis, most of the inserts are found. On a wild Bacillus Subtilis, we obtained only one false positive.
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