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PDAC-PDX TRANSCRIPTOME SUBTYPE
I N T R 0 D U C T I O N R E S U LT S The 62-gene expression signature established by Collisson et al,

classified PDAC-PDX and patient tumors into distinct transcriptomic

PDAC-PDX MORPHOLOGY FEATURES subtypes. 22 models were of the classical subtype (52%), 15 of the quasi-
mesenchymal (QM, 36%) and 5 of the exocrine-like subtype (12%). PDAC-PDX INTEGRATIVE ANALYSIS

Despite improvements in treatment, pancreatic ductal adenocarcinoma A
(PDAC) remains one of the most lethal cancers with a continuous

Low stroma content Intermediate stroma content High stroma content

* As with patient tumors, grades and stroma content of

. Exocrine-like . Oncotest PDX Vutation prevalence. i .
: N A A - PDAC-PDX were heterogeneous, both correlating e — o Grade:l.::lllllllll EE 'lllll!ll EUEE EEECEN B
increase In incidence, emphasizing the need for further research and nversely (0<0.0001: Fig 2A) B cer12472 ta S —— e e —
therapeutic development. Facing the need to test new anti-cancer _||_ Tfanscrptomic-sumvpe-"""""""'"""'i'""
- - « PDAC-PDX grades usually correlated with those of ruecie I Foxstomescivy ANNENEEEENEEEEEEEEEEEEsEEnsnnnnnanennnnnnn B2
agents, we report here the development of 4}2 patient dgrlved xenograft arental tumors, however some models shifted to a higher ut '-|'-'I r ! s
(PDX) models of PDAC for pharmacogenomics investigations. In order to grade (Fig 28) ; o ol CEEm cURES mmE S wm o
ShOYV the Sl—fltablllty of T[heSG modgls for pre-clinical studies, we performed " Moderately difersntiated  Poory diferontiated  Undfferentiated +  PDAC-PDX demonstrated the capability to develop low to :- ', . ... { ." S| e =" i i
an Integrative analysis to highlight model features and subtypes by . 5 high murine stromal content. Part of PDAC-PDX models, S| J In:'. ', | H: ..;. ""I.'|'| | . B
: : : : : : -Ceraton L Mocerate _Poor_Undlferentated correlated with corresponding parental tumors (Fig 2C). m'é't’«féé' ' ' £g| ArDIA .
combining histology, genomic and transcriptomic profiles. T R D ponding p (Fig 2C) i b ol 1o e | - " :
e LD S 0 g+ As recenty described in patient tumors, parts of PDAC s 'u v .-.-.l.-' 'ﬁ ' "I:l! |L e _-.
o S o h e S R PDX showed stromal activation consisting of fibroblasts Cengae | .| ﬁ 2| Roser i 1 B e
Pralues00d e with small spindle cell morphology, a thin and wavy body- o ' e DY o S:':i: ; ; Fame shi
g " . structure and a symmetric/parallel orientation (Fig 2D ). SGI W - [P | 5| PrEN .;:r::;:del
PDAC-PDX ESTABLISHMENT I Tl Y | & SEETEEE 1= ..
MERENE w1 N L L o i T — P
e . s I : i . RN e e N KT [ I II I ﬁ '| 1 ; AXL- ] i i = p |
Table1. Patient's clinical characteristics and PDX implantation rates C T rosoman S E@%% L |l I| | IlI LU [ -I'| ' g Fﬁ?ggg s so—
All implanted tumors Established PDX « The resulting PDAC-PDX were Figure 2 A. Representative pictures of PDAC-PDX with different differentiation and stroma content levels. B Contingency table comparing PDAC-PDX grade with those of sciear | : | I l| .II Ll 1] DG .”"dat"" -
Class Number | Number Implantation Significance furth h terized  f hol parental tumors and C. Correlation between the stroma content of the patient tumor and the PDAC-PDX. D. Activated stroma in patient tumors (a, ¢) and PDX tumors (b, d) sLCsAs 14 '"ih f iu ' ||I| i & Fluorouraci remission- B ::::e:r;i:::'on
Parameters (%) (%) rate (%) (P-value) urtner ¢ arac enze. or - whoie according to Ha et al. 2014 classification. Activated tumor stroma is defined by fibroblasts with small spindle cell morphology, a thin and wavy body-structure and a ::EE% .I 11 I' L B! '| I Erotiib.remission- SN EERE . AEEEEEE Minor remission
. : exome mutations (Agilent SureSelect symmetric/parallel orientation (a, b; blue arrows). By comparison, inactivated tumor stroma features fibroblasts with plump spindle-shaped cell morphology, a prominent R e . . ﬂ Gempitabine remission- O R E e B o change
Total amount of models 65 42 65 human all exons kits nucleus and nucleoli and with randomly spatial orientation (c, d; red arrows). Reference: Ha et al., (PLOS One 2014). “The prognostic significance of cancer-associated fibroblasts in esophageal 3 0 > | |
. squamous cell carcinoma’”. Figure 4. Subtyping of PDAC patient and PDX tumors. Heatmap showing the Figure 5. Heatmap showing the mutation load, grades, genomic subtypes, stroma content and activation, the
Gender HlsquOOO/ 2500)’ chromosome three subtypes of pancreatic tumors in a DWD-merged microarray data analysis that genomic alterations of cancer-related genes and the response to in vivo therapies. (in vivo activity: Complete
male 33 (50.8) | 23 (54.8) 69 rearrangements, gene copy number includes clinical datasets (from UCSF and GSE15471) and the 42 PDAC-PDX using remission: T/C < 10%; partial remission: 10% = T/C > 50 %; minor remission: 50% = T/C > 75 %; no change:
omale_2(492)|19(452) % NS variations ~ (Affymetrix SNP6) and PDAC-PDX GENOMIC ALTERATION PROFILES e e e [0=TIC2125%
Age (in years) <50 8(12) | 4(10) 50 gene expression (Affymetrix HGU133 ) - | to therapy”
>0 57 (88) | 38(30) 67 N.S Plus2.0). :l ﬂ ¥ « Hypermutation due to mismatch repair deficiency was « PDAC-PDX grades (p=0.13), stroma content (p=0.02) and activation (p=0.01) are associated with transcriptomic subtypes. QM PDAC-PDX
e 115) | 104 100 » PDAC-PDX were also evaluated for Eja o i :;***f ***:ij: seen in two models, while the others had on average a were mostly of higher grade (p=0.04), lower stroma content and activation (both p=0.01), whereas the classical PDAC-PDX often presented with
oT2 4(6.2) | 3(7.1) 75 in Vivo sensitivity towards 5%2 ﬁj X 4 fﬁfw lower mutation load compared to other histotypes such stroma inactivation.
pT3 59 (90.8) | 37 (88.1) 62 gemcitabine (240 mg/kg/day iv Days v A as colon, lung or melanoma PDX (Fig 3 A and B). »  Transcriptomic subtypes do not correlate with tumor mutation loads or genomic alteration pattern. As seen in patient tumors, most of the models
e 109 | Ted 190 = 0. 7, 14), 5-Fluorouracil (75 or 100 ||||IIIIIIIIllIlllllllllllllllllll---- o . Depending on mutation loads, PDAC-PDX showed had alterations in KRAS (93%), TP53 (74%), CDKN2A (67%) and TGFBR2/SMAD4 (69%) genes.
Lymph node status ~~ pNO 17.(26.2) | 7(16.7) 41 mg/kg/day ip Days 0, 7, 14), erlotinib = distinct mutational signatures (Fig 3 C).  Drug sensitivity toward 5-FU and gemcitabine did not appear to be associated with PDAC-PDX stroma content and activation, nor with specific
pN+ 48 (73.8) | 35 (83.3) 73 0.03 (50 mg/kg/day po Days 0-20) and o\ . . genomic and transcriptomic subtypes.
| everolimus (10 mg/kg/day po Days 0- 2o+ With the exception of MMR deficient  tumors, - an While the KRAS mutation explained the lack of sensitivity toward erlotinib, tumor models revealed numerous alterations such as ERBB2
Metastasis status ~~ pMO  55(846) | 36(85.7) 65 grkgraay po bay increased proportion of SNV (compared to indels) were o .
M1 10(15.4) | 6 (143 50 NS 4,7-11, 14-18). : . L . amplification and CDK6, PIK3CA and AXL mutations that are targetable.
p (15.4) | 6(14.3) . -1, IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII seen in tumors with high mutation loads.
Differentiation well 1(1.5) 0 0 L =E DL LD DD LD e e » PDAC-PDX  were characterized by frequent
moderate 43 (66.2) | 28 (66.7) 65 B el II III III chromosomal instability, with 62% of the models C O N C L U S | 0 N S
poor 21(32.3) |14 (33.9) b7 N5 5 — PDX estabiished E IIIIIIIIIIIIIIIII IIIIII IIIIIIII III presenting a moderate polyploidy while the 38%
SOAC from 65 nafient e i e 46 ks old g ™ "‘:Dj‘":’t:::"s"ed | = W) remaining models were normal or aneuploid (Fig 3 D). | - | S | |
O 59 PALGITS WOIG IMpenod T JWmals, 50 wesks 04, ¢* | = = L= E = 0T L GisTIc2 analysis revealed recurent amplifications in Comprehensive characterization of our PDAC-PDX collection revealed similarities with patient
NMRI nu/nu (Harlan, The Netherlands) immuno-compromised § X E ]S = e = N m - my m ol — - , . . . . o
mice. & = - =— R 3" Efgle 39 ana 143, (fng';‘rrOWS) and deletions in the 3, 6, 9p tumors with regards to histology features including stroma content and fibroblast activation. At
(8 S — = B, = - E=_ = & F = ue arrows; Fig 3 E). . . . .
+ 42 PDAC-PDX were stably established (success rate 65%). ¢ 2 o & 8 w =2 R o B =L the molecular level, the models demonstrated similar genomic and transcriptomic patterns to
. - - - - - - Figure 1. Kaplan-Meier analysis of association S T R - : : : :
Patient survival (Fig 1) and lymph node invasion were associated ~/9ure S ETHES AMaye s @sscta” NP 60 6ot i o ot 0 bl e 0.4 el o o oo those reported for patient tumors, demonstrating the preservation of patient tumor features and

with model establishment (P=0008 and P=0.03, respectively). patient survival. contrast distributions for homozygote and heterozygote genotypes the SUltablllty Of th|S CO”eCt|On for pharmacogenon'”CS |nveSt|gat|OnS %

Figure 3. A. Barplot showing mutation prevalence (WES) in PDAC-PDX and scatter plot comparing the mutation loads in PDAC-PDX to other PDX histotypes. B. Alterations in C h a r‘ e S rlve r
repair genes. C. Proportion of substitutions and small indels (WES). D & E. Gene copy number variations (SNP6.0, PICNIC analysis).





