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eAppendix 1. Methods

Genomic Analysis

Enrolled patients were invited to participate in an optional biomarker sub-study for comparative genomic hybridization
(CGH) and next generation sequencing (NGS). This participation required a separate written informed consent for the
collection and use of tissue samples from previous diagnostic biopsy or surgery.

DNA content flow cytometry of the tissue samples was performed as follows:

For FFPE samples excess paraffin was removed with a scalpel from either side of 40-60 um scrolls then processed for
removal of protein crosslinks and recovery of nuclei, while frozen tissue biopsies were minced in the presence of NST
buffer and DAPI according to our published protocols. !* Nuclei from each sample were disaggregated then filtered
through a 40 um mesh prior to flow sorting with an Influx cytometer (Becton-Dickinson, San Jose, CA) with ultraviolet
excitation and DAPI emission collected at >450 nm. DNA content and cell cycle were analyzed using the software program
MultiCycle (Phoenix Flow Systems, San Diego, CA). Tissue from patient 10140202 had a small (<10% of tissue content)
aneuploid (3.2N) peak in the presence of much larger diploid peak, while the remaining two samples had only diploid (2N
Go/G1) and corresponding tetraploid (4N G2/M) peaks in their flow cytometry profiles. The frozen biopsy from patient
10140206 also had a small aneuploid (3.8N) peak in the presence of a much larger diploid fraction in the flow sorting
profile. DNA was extracted from the nuclei of each sorted peak then processed for genomic analyses. For FFPE samples we
used the Agilent SureSelect*T B8 kit (Agilent Technologies Santa Clara CA) to make libraries from the sorted diploid and
aneuploid fractions. Libraries for fresh frozen samples were prepared directly from aliquots of DNA that were also used for
CNV analysis using Agilent 400k oligonucleotide CGH arrays. In all cases whole exome sequencing was done using
Agilent V6 PlusUTR_hs37d5 Baits through the Mayo Clinic Medical Genome Facility (MGF) according to established
protocols.

Germline Testing

Germline testing was not required of all patients but was done as part of routine medical care and results were collected as
part of this study. Germline testing was performed through Ambry Genetics (Aliso Viejo, CA), GenDX (Genome
Diagnostics B.V., Netherlands), Myriad Genetics (Salt Lake City, UT), or Invitae (San Francisco, CA). All germline testing
was done through CLIA certified clinical diagnostic laboratories.
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eTable 1. Patient Detail

Subject Sex Age | Primary Prior Mets Prior Germline Dose | Total Best oS Reason for DC
ID Tumor Surgery Adjuvant Mutation or No. Response | (days)
Location Therapy VUS Cycles As of
12/5/18
10140201 | F 60 Head Aborted Liver No Negative 25 12 CR 1815+ | Maximum benefit achieved
Whipple
10140202 | F 65 Tail Aborted Liver , omental No Not Done 25 8 PR 374 | Toxicity
Whipple
10140203 | F 62 Head Whipple Lung, liver Yes Not Done 25 7 PR 498 | Pt choice to discontinue treatment
Gem/5FU,RT
10140204 | M 62 Tall No Omentum, No Negative 50 7 PR 310 | Clinical progression
small intestine
10140205 | F a7 Body No Lung (bilateral), | No VUS- 25 9 PR 1102 | Maximum benefit achieved
bone RAD51C
10140206 | M 57 Head Aborted Liver No VUS- 25 8 CR 1312 | Maximum benefit achieved
Whipple MUTYH,
ATM likely
benign
10140209 | M 75 Head Whipple Mesenteric, Yes Not Done 375 2 PD 104 | Clinical progression
peritoneal FOLFIRNO, 25
RT
10140210 | M 73 Tail No Liver No Not Done 37.5 3 PD 450 | Confirmed disease progression
10140211 | F 66 Body No Liver No Negative 37.5 12 PR 733 | Maximum benefit achieved
10140212 | F 68 Body Aborted Liver No BRCA2 25 14 PR 1378+ | Maximum benefit achieved
Whipple
10140213 | F 61 Tall No Liver No MUTYH 25 9 SD 479 | Maximum benefit achieved
10140214 | F 56 Body No Liver No BRCA2 25 4.5 PR 907 | Toxicity
10140215 | M 75 Body No Liver No Not Done 25 9 PR 510 | Maximum benefit achieved
10140216 | M 68 Head No Liver No Negative 25 2 PD 235 | Confirmed disease progression
10140217 | F 66 Head Whipple Lung (bilateral) | Yes Not Done 25 5 SD 732 | Adverse event-stroke
Gem/Abraxan
e
10140218 | M 68 Body No Liver Yes BRCAZ2; 25 8 PR 1099+ | Maximum benefit achieved
Gem/Abraxan | VUS-POLD1,
e MSH6
10140219 | M 60 Tail No Mesenteric No Negative 25 14 PR 771 | Maximum benefit achieved
10140220 | F 54 Tall No Liver, lungs No Negative 25 10.5 PR 501 | Confirmed disease progression
10140221 | M 71 Body No Liver No 25 8 PR 305 | Confirmed disease progression
10140223 | F 79 Head Whipple Lung Yes VUS- ATM 25 7.5 SD 211 | Clinical progression
Gem/Abraxan
e
10140224 | M 53 Body No Liver No Not Done 25 8 PR 351 | Confirmed disease progression
10140225 | M 62 Head No Liver No VUS- POLE 25 4 SD 96 | Grade 5 SAE: CVA
10140226 | M 75 Head No Liver No Not Done 25 1 NA 31 | Grade 5 SAE: cryptosporidium infection (Pt
chose to discontinue treatment for infection
and cancer)
10340202 | M 63 Body No Liver No Not Done 25 7 PR 154 | Grade 5 SAE: unwitnessed cardiac arrest
10390201 | M 56 Head Whipple Liver Chemo/RT Not Done 25 11 PR 747 | Adverse event-sepsis C1, D4 unrelated
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eTable 2. Grade 3-5 Treatment-related adverse events

Grade 3-5 Treatment-related adverse events (worse grade Grade 3 Grade 4 Grade 5
ever by patient)
System Organ Class/Preferred Term N=25 N=25 N=25
n (%) n (%) n (%)
Total Patients with AEs by Maximum Grade 12 (48.0) 9 (36.0) 2 (8.0)
Platelet count decreased (&) (32.0) 9 (36.0) 0
Neutrophil count decreased 5 (20.0) 1 (4.0) 0
White blood cell decreased 1 (4.0) 1 (4.0) 0
Lymphocyte count decreased 1 (4.0) 0 0
Lymphocyte count increased 1 (4.0 0 0
Anemia 8 (32.0) 0 0
Febrile neutropenia 0 1 (4.0) 0
Diarrhea 2 (8.0) 0 (0]
Nausea 1 (4.0) 0 0
Vomiting 1 (4.0) 0 0
Fatigue 1 (4.0) 0 0
Fever 1 (4.0 0 0
Dehydration 2 (8.0) 0 0
Hypokalemia 1 (4.0 0 0
Anorectal infection 1 (4.0 0 0
Acute cryptosporidiosis 0 0 1 |(4.0)
Stroke 0 0 1 |(4.0)
Peripheral motor neuropathy 1 (4.0) 0 0
Epistaxis 1 (4.0) 0 0

Note: Percentages are based on the total number of patients in the analysis population.

Note: A patient who experienced multiple events within a system organ class (SOC) or preferred term was counted once for that class and once
for the preferred term at the maximum observed grade.
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eTable 3. Germline testing results and overall survival

Age at time of | Germ Line Mutation or Variance of Unknown

Pt # Sex consent Significance (VUS) OS mos as of 12/05/18
201 F 60 Negative 59.7+
204 M 62 Negative 10.2
205 F 47 VUS-RAD51C 36.2
206 M 57 VUS-MUTYH, ATM likely benign 43.1
211 F 66 Negative 241
212 F 68 BRCA2 45.3+
213 F 61 MUTYH 15.7
214 F 56 BRCA2 29.8
216 M 68 Negative 7.7
218 M 68 BRCA2; VUS-POLD1, MSH6 36.1+
219 M 60 Negative 253
220 F 54 Negative 16.5
223 F 79 VUS- ATM 6.9
225 M 62 VUS- POLE 3.2
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eFigure. Representative Patient Responses. (A) Patient 10140201 Images- Resolved Pancreas
Mass and Liver Metastasis, (B) Patient 10140202 Images- Resolved Peripancreatic Mass

A. Patient 10140201- Resolved Pancreas Mass and Liver Metastasis

Baseline After 12 cycles
Complete Response

B. Patient 10140202- Resolved Peripancreatic Mass
Baseline After 3 cycles

Peritoneal Implants

Resolved Peritoneal Implants

s
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eAppendix 2. Results

Genomic Analysis

We obtained diagnostic formalin-fixed paraffin-embedded (FFPE) tissue samples for 13 patients. Intact tissue was not
detected in 4/13 FFPE samples, and only 3/9 of the remaining samples had sufficient yield of nuclei (>20,000) after sorting
of tumor cells from normal cells for analysis. Unfortunately, only one (patient 202) had tumor present based on the
detection of somatic mutations in exome sequencing performed on that specimen. We also obtained a post study treatment
frozen tumor tissue sample on patient 206 who underwent a Whipple procedure, of a lesion that appeared on the pancreas
after 18 months of response to chemotherapy. The results of these genomic analyses are summarized below for each of
these two patients.

Genomic analysis of the baseline specimen for patient 202: In addition to pathogenic mutations in KRASS12R, TP53Q144K,
and EGFRS*¢, and a homozygous deletion of CDKN24, patient 202 had a somatic homozygous BRCA27% variant. This
variant has been described as a rare germ line variant of unknown significance (VUS) associated with familial breast and
ovarian cancer .* This patient experienced resolution of peritoneal metastases within 9 weeks, eFig 1b.

Genomic analysis of post treatment specimen for patient 206: This patient experienced a durable CR after 8 cycles of
chemotherapy, underwent a Whipple resection 20 months after start of treatment, and had an OS of 43.7 months. The
tumor tissue obtained in the resection showed the presence of a homozygous deletion of CDKN2A, and somatic KRASG!?P
and 7P53%24P mutations confirming the tumor nature of the 3.8N population. Strikingly we also detected somatic
mutations in RNF43R132X and CDK13%%%C in the 3.8N genome. RNF43 is an E3 ubiquitin-protein ligase that negatively
regulates WNT signaling. CDK13 is required for RNA splicing and is a key regulator of transcription elongation. Of note,
there was no tumor tissue available from initial diagnostic liver biopsy from this patient for comparison.

Genomic analysis, while limited, yielded interesting insights. In patient 202, tumor genomic analysis yielded a variant of
unknown significance (VUS) in the BRCA2 gene, a gene frequently linked to both familial pancreatic cancer and to
treatment response in cancers with DNA repair abnormalities.* Although classified as a VUS the somatic and homozygous
nature of BRCA2F30 variant in patient 202 suggests a role in the rapid initial response to addition of cisplatin given
established efficacy in tumors with DNA damage repair alterations. In contrast a known nonpathogenic heterozygous single
nucleotide BRCA1X!33R polymorphism was present at the same allele frequency in both the germ line (2.0N) and tumor
(3.2N) genomes.

As mentioned in the analysis of patient 206, the patient’s tumor genome had a homozygous deletion of CDKN24, and
KRASS'?P and TP539%44P somatic mutations. In addition to these prevalent lesions, we also detected somatic mutations in
RNF43 and CDK13. Mutations in RNF43 have been reported in a subset (7%) of pancreatic cancers and in almost 20% of
colorectal cancers, notably frameshift mutations in MSI+ tumors.>® However there was no evidence for MSI in this tumor.
CDK13 is a member of the cyclin dependent kinase family most closely related by sequence to the RNA polymerase
regulator CDK12.” Notably inactivating mutations in CDK 12 are associated with genomic instability in ovarian cancer and
sensitize cells to agents that induce lesions repaired by HR, and to poly(ADP-ribose) polymerase (PARP) inhibitors.® The
pathogenic CDK13 R986C variant has been reported in chronic myelogenous leukemia.® However the exact function of
CDK13 remains to be determined. The aforementioned alterations correlated with responses, albeit low powered, and hint
towards potential efficacy of this regimen not only in DNA damage repair alterations but also in other pathways such as cell
cycle and Wnt pathways which can be investigated in future studies.

Germline Testing

Germline testing was not a part of this study. However, 14 patients underwent germline testing as part of routine medical
care. Of those, 8 patients had germ line mutations and/or variants detailed in eTable 3). Previous work has suggested a
greater efficacy of platinum agents in individuals with germline mutations in BRCA1/2.>!° Three patients with germ line
BRCA mutations survived > 30 months (patients 212, 214, and 218). In the case of the longest survivor to date, (59-7+
months) who achieved a CR there was no identifiable germline mutation or variant suggestive of DNA repair deficiency.
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