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132 Cetuximab and panitumumab were obtained from the pharmacy of Tours University 133 Hospital. Dilutions of cetuximab and panitumumab were prepared in phosphate 134 buffer saline (PBS 1x). Cells were incubated with either cetuximab or panitumumab, 135 two anti-EGFR antibodies (100µg/ml), or with buffer without antibody, twenty-four 136 hours after plating. Regarding the literature, this dose corresponds to a very significant 137 effect on viability of anti-EGFR sensitive-colorectal cancer cells [START_REF] Dahan | Modulation of cellular redox 541 state underlies antagonism between oxaliplatin and cetuximab in human colorectal 542 cancer cell lines[END_REF]. These experiments 138 were replicated 4 times for each condition (miRnome replicates).

140 RNA extraction and expression profiling

141 Total RNA was extracted from cells twenty-four hours after treatment using 142 NucleoSpin miRNA kit according to the manufacturer's protocol (Macherey Nagel).

143 Total RNA concentration and purity were measured using NanoDrop 144 spectrophotometer (Thermo Fisher). Reverse transcription was done using miRCURY 145 LNA RT kit according to the manufacturer's protocol (Qiagen). RNA isolation and 146 cDNA synthesis were controlled by known UniSp6 RNA spike-ins. MiRnome study 147 was done by real-time polymerase chain reaction (PCR) from obtained cDNA using 148 miRCURY SYBR Green PCR kit according to the manufacturer's protocol (Qiagen). 161 We used bioinformatic tools to determine validated and suspected targets of 162 previously selected miRs. Five databases were used and chosen according to their 163 characteristics as described in scientific publications [START_REF] Riffo-Campos | Tools for Sequence-Based miRNA 544 Target Prediction: What to Choose?[END_REF][START_REF] Witkos | Practical Aspects of microRNA Target 547 Prediction[END_REF]. Targetscan (v7.2) and 164 DIANA-Tools with its microT-CDS extension (v5) were used as tools predicting 165 interaction between the studied miR and specific targets. Targetscan is more robust 166 with the best balance between specificity and sensibility in terms of prediction [START_REF] Witkos | Practical Aspects of microRNA Target 547 Prediction[END_REF]. It 167 is also the most frequently updated database [START_REF] Riffo-Campos | Tools for Sequence-Based miRNA 544 Target Prediction: What to Choose?[END_REF]. Each potential target is ranked 168 according to an interaction probability score based on the matching rate of the target 169 "seed region" and the studied miR. DIANA-Tools with its microT-CDS extension, as 170 well as using an interaction probability score, can take into account non-conserved and 171 rarer interference regions [START_REF] Riffo-Campos | Tools for Sequence-Based miRNA 544 Target Prediction: What to Choose?[END_REF]. Three other databases were used to screen 172 experimentally validated miR-target interaction: miRTarBase (v7.0), miRWalk (v2.0) 173 and TarBase (v8.0) extension of DIANA-Tools. They were chosen because they contain 174 the most validated studies and are frequently updated. miRWalk already cross-175 references data issued from other bases: PhenomiR, miR2Disease, miRTarBase and 176 HMDB (Human Metabolome Database). The miR we studied in these databases are 177 those preliminarily selected from the miRnome cell study. The targets screened are key 178 components of the EGFR pathway in colorectal cancer cells. We chose them by using 179 KEGG-pathway (Kyoto Encyclopedia of Genes and Genomes Pathway) [START_REF] Kanehisa | KEGG as a reference 550 resource for gene and protein annotation[END_REF].

180 Interactions between miR and their targets (miR-Tar) were confirmed when cross-181 referenced on 4 out of 5 database analyzed. We non exhaustively reviewed scientific 182 literature using Medline concerning the miR confirmed to interact with the EGFR 393 For clinical purpose, non-invasive methods of biomarker detection need to be 394 developed. In our study, miRnome analysis allowed to measure variations of intra-395 cellular miR expression after anti-EGFR mAb exposure. It was shown that miR 396 detected in blood have two origins: free-floating from cell lysis and exosomal secretion 397 [START_REF] Tovar-Camargo | Exosomal microRNA Biomarkers: Emerging 590 Frontiers in Colorectal and Other Human Cancers[END_REF]. It remains unclear in which proportions miR are represented [START_REF] Gallo | The majority of microRNAs detectable in 593 serum and saliva is concentrated in exosomes[END_REF][START_REF] Turchinovich | Characterization of extracellular 595 circulating microRNA[END_REF]. Circulating 398 free-floating miR could be representative to intra-cellular expression, which we 399 measured. Yet, miR contained in secreted exosomes are different than those kept in 400 the parent cell [START_REF] Zhang | Exosome and exosomal microRNA: trafficking, sorting, and 597 function[END_REF]. By complex miR-sequence dependent and independent sorting 401 methods, specific miR are incorporated into exosomes according to the concerned cell 402 activity [START_REF] Zhang | Exosome and exosomal microRNA: trafficking, sorting, and 597 function[END_REF]. Also, some packaged pre-miR finish their maturation process in 403 exosomes [START_REF] Tovar-Camargo | Exosomal microRNA Biomarkers: Emerging 590 Frontiers in Colorectal and Other Human Cancers[END_REF]. Thus, global miR signatures in blood could not be representative to 404 intra-cellular expression [START_REF] Gallo | The majority of microRNAs detectable in 593 serum and saliva is concentrated in exosomes[END_REF]. In CRC, several studies have identified circulating serum 405 miR to be biomarkers for diagnostic or prognostic stratification [START_REF] To | MicroRNAs in the prognosis and therapy of 552 colorectal cancer: From bench to bedside[END_REF]. Only few ones 406 have profiled exosomal miR derived from CRC patients [START_REF] Liu | Circulating Exosomal miR-27a and miR-130a Act as Novel 599 Diagnostic and Prognostic Biomarkers of Colorectal Cancer[END_REF][START_REF] Matsumura | Exosomal microRNA in serum is a novel 602 biomarker of recurrence in human colorectal cancer[END_REF][START_REF] Ogata-Kawata | Circulating exosomal microRNAs as 605 biomarkers of colon cancer[END_REF][START_REF] Wang | Circulating exosomal miR-125a-3p as a novel biomarker 607 for early-stage colon cancer[END_REF][START_REF] Zhang | A panel of seven-miRNA signature in plasma as 609 potential biomarker for colorectal cancer diagnosis[END_REF]. None have explored 407 serum miR signature with anti-EGFR mAb resistance in mCRC. Our study of 408 feasibility, which confirms the expression of miR-139-5p and miR-145-5p in serum of 409 mCRC patients treated with cetuximab or panitumumab, is a foothold in that 410 direction. However, further investigations are needed to confirm that the expression 411 of these 5 miRs in human fluids is associated with anti-EGFR mAb resistance. 1 626 with the equivalent label. 

33

 33 Colorectal cancer (CRC) is the third most common diagnosed cancer and the second 34 cause of cancer-related death worldwide. It is a major public health concern. In more 35 than half cases, it is complicated with distant metastasis which is a turning point in its 36 evolution. Even though therapeutic progress has been made during the last two 37 decades, CRC metastatic stage (mCRC) is of a bad prognosis. The therapeutic arsenal 38 of mCRC combines local treatments with systemic ones based on chemotherapy and 39 targeted therapies. The latter have taken a large place in mCRC management. 40 Monoclonal antibodies (mAb) targeting the vascular epidermal growth factor (VEGF) 41 or the epidermal growth factor receptor (EGFR) are now used as first line treatments. 42 Their efficacity is particularly influenced by tumor mutational characteristics.

  126 HCT116 and HT29 human colon carcinoma cell lines were purchased from the 127 American Type Culture Collection (ATCC). HT29 cell line (ATCC n°HTB-38) is BRAF 128 mutant (V600E) and has a wild-RAS status. HCT116 cell line (ATCC n°CCL-247) has a 129 wild-RAF status and is K-RAS mutated on codon 13 exon 2 (G13D). Cells were 130 cultured in McCoy's medium (Thermo Fisher) supplemented with 10% foetal bovine 131 serum (FBS). They were maintained at 37°C in a humidified atmosphere of 5% CO2.
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 6 We used PCR plates of 384 wells containing spikes of a commercially available 752 150 panel of Human miRs (Qiagen. miRCURY LNA miRNA miRNome PCR Panels; ID: 151 339322). 45 cycles of real-time quantitative PCR were done in a LightCycler ® 480 152 (Roche). Data were analyzed using LightCycler®480 software obtaining raw numbers of cycles to threshold (Ct) for each well. Each Ct for each well was normalized with Ct 154 of commonly used known control and stable miRs (hsa-miR-7-5p, hsa-miR-191-5p, 155 hsa-miR-103a-3p, hsa-let-7a-5p, hsa-miR-16-5p, hsa-miR-34b-3p). Synthetic spike-in 156 templates (UniSp6, U6snARN, UniSp3 IPC, cel-miR-39-3p, water), are used to control 157 amplification and calibration. These templates are used step-by-step to verify RNA 158 extraction, reverse transcription and RTq-PCR quality. 159 160 Bio-informatic tools

14 391

 14 studies have shown that RAS oncogenic pathway induces miR-31 host gene expression 392[START_REF] Nosho | Association of microRNA-31 with BRAF 587 mutation, colorectal cancer survival and serrated pathway[END_REF].
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 223 Two-phase process to select miR of anti-EGFR mAb resistance.
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 242 Table Identification of miR interacting with the EGFR pathway. The 17 miR are677 those which expression varied significantly after treatment exposure on cell line 678 HCT116 (Tables 1). Selected targets of interest are the principal actors downstream the 679 EGFR. Validated miR-target interactions are those which are identified on 4 out of the 680 5 databases screened.

  

  

  

  

  

  

Table 1

 1 665 test using normalized Ct values was used to evaluate statistical significance. Tests with 666 p-values < 0.05 were considered significant. The differential expression coefficient 667 (DEC) is the ratio of the miR expression in treated cells and the one in control cells. 4 668 differentially expressed miR were identified and labeled as (A through D) in table1A669 ; 8 labeled as (A through H) in table 1B ; 7 labeled as (A through G) in table1C. All 670 were represented in Figure1with the equivalent label. Those in bold have a DEC > 2 671 or < 0.5.

. miR with significant variation of expression comparing non-treated cells with 663 cells exposed to cetuximab (table

1A

), or to panitumumab (table

1B

), and comparing 664 cells exposed to cetuximab with those exposed to panitumumab (table

1C

). Student t-
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