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File S1

Supplemental methods, results, tables and figures

Methods—Mapping specificity and bias

We examined both the position on the scaffold to which the reads mapped and the scaffold length to determine if
they might influence our ability to assess differences in gene expression between resistant and susceptible lines. The median
mapping position of the reads across all scaffolds was base pair 616; nearly one percent of all reads mapped to the first base
pair of the scaffold (0.8%, Figure S2b). We found a weak positive correlation between the mean mapping position of all the
reads on a scaffold and the number of reads that mapped to the scaffolds (R? = 0.28, p < 2.2e-16, Figure S2c). This suggests that
scaffolds with average mapping positions farther from the 3’ end of the scaffold exhibit higher expression than those with
average mapping positions closer to the 3’ end. Likewise, a moderate positive correlation exists between the edgeR counts per
million across all samples and the scaffold length (R = 0.30, p < 2.2e-16, Figure S2d), suggesting that longer scaffolds may
exhibit higher expression than shorter scaffolds. These results should not impact our broad comparison of gene expression
differences, as the same genes and thus scaffolds are being compared between R and S individuals, and, the correlations
between variables are relatively modest. However, if a short scaffold is the causal agent(s) underlying resistance, and the
average expression of short scaffolds is lower than longer scaffolds, then scaffold length bias in our data could increase our
probability of type Il error. To test for such an effect, we performed an analysis wherein scaffolds were binned according to
length (200-1,000 bp, 1,001-2,000 bp, 2,001-3,000 bp, and >3,000 bp) and gene expression patterns were assessed between R

and S individuals as for the entire dataset.

Results—Mapping specificity and bias

When scaffolds were binned according to length, edgeR identified 17 differentially expressed genes, 15 of which were
identified in the analysis of the full dataset (Figures S3; Table S4). Four genes—all within the 200-1000 bp bin — were lost
compared to the overall dataset, and two genes — both from the 1001-2000 bp bin — were gained. Thus, we do not find that the
relationship between read count and scaffold length significantly influences our ability to uncover differential expression of the
shorter scaffolds. The two genes that were gained by binning were annotated by Blast2GO as an ATP-binding protein

(XP_002518555) and indoleacetic acid-induced-like protein (XP_002264963).
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Figure S1 Mapping specificity in RNA-Seq expression profiles. Histograms of (a) average expression (edgeR counts per million)
and (b) read mapping positions across samples. (c) Number of mapped reads vs. mean mapping position (R?>=0.28, p < 2.2e-
16). This illustrates the relationship between the number of reads that map to a particular scaffold and the mean mapping
position of those reads. (d) The relationship between edgeR counts per million and scaffold length (R = 0.30, p < 2.2e-16).
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Table S1 Annotation of the I. purpurea reference transcriptome.

Available for download as a .zip file at http://www.g3journal.org/lookup/suppl/doi:10.1534/g3.114.013508/-/DC1
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Table S2 RNA-Seq analysis of common morning glory (/. purpurea) using the lllumina hiseq2000L sequencing yields and

quality filtering.

Treatments Sample Reads (M) HQ (M) HQ (%)

Glyphosate Susceptible 068-1-1 65.8 62.9 95.6
077-1-2 67.4 64.4 95.5
079-1-3 41.2 39.0 94.7

Glyphosate Resistant 336-1-2 152.0 146.9 96.6
351-1-2 57.5 54.2 94.3
358-1-3 78.3 75.0 95.8

Total raw reads (millions) 462.2 442.4

Average per sample 77.0 73.7 95.4
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Table S3 Efficiency of mapping lllumina hiseq2000 RNA-Seq reads against the I. purpurea reference transcriptome, a de
novo cDNA assembly. Note Bowtie2 reports on paired reads, effectively halving the absolute raw and HQ read counts seen in
Table S1.

Mapped Reads Unique Alignments Unique Alignments
Treatments Sample (M) Mapped Reads (%) (M) (%)
Glyphosate Susceptible 068-1-1 149 47.4 12.8 40.6
077-1-2 15.1 46.8 12.8 39.6
079-1-3 9.1 46.5 7.6 39.1
Glyphosate Resistant 336-1-2 335 45.6 28.7 39.1
351-1-2 14.6 65.7 13.6 54.7
358-1-3 22.2 59.1 19.0 50.6
Total mapped reads
(millions) 109.4 94.5
Percent of HQ reads
mapped 49.4 42.8
Percent of raw reads
mapped 47.4 40.8
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Table S4 Primers developed for the qPCR verification of DEGs.

Sequence Name

Sequence

Tm (50mM NaCl) C

abc-b_2016948_178F
abc-b_2016948_178R
atpbin-2010370_162F
atpbin-2010370_162R
brass-2061274_150F
brass-2061274_150R
ceram-2056577_177F
ceram-2056577_177R
cysrec-2011172_162F
cysrec-2011172_162R
germd-2001731_176F
germd-2001731_176R
glut-s_2002932_175F
glut-s_2002932_175R
helica-2013762_163F
helica-2013762_163R
P450_1-2005659_173F
P450_1-2005659_173R
P450_2-2003522_172F
P450_2-2003522_172R
P450a_2003581_168F
P450a_2003581_168R
pecmet_2017152_161F
pecmet_2017152_161R
proto_2011804_157F

proto_2011804_157R

CTTTGCTGG CTT TCT TGG AC

GGT GAT CGAATG GCG TTACT

CTCCGCTCTTTCTTC CAATG

TGC AGT ATATCG GTG GTG GA

CTG GTA TAA CGA GCCGGT GT

GCATAG ATTTCGACG GCATT

GAG CCAGGCTTG AGAGTGTT

GCT GTT TGC AAT GTG AGC AT

GGT TCCCTAGCT CCCTCATC

ACT AGGTCACCG CCTCTTCA

TTG AGC CAA ATG GAA CAA CA

CCA AAAGTAGCCTTCCACCA

TTTTGT GCACTT GGG TTG AA

GCACCAGTTTCAATTGGCTT

TTG CAA CTG GCT TTC AACAG

ATT TTC TGC AAA CCT GGT GG

TGT ATC AAC CAC GGT CTCCA

CGCGCTTTCCTATCT ACCAG

GAG CAA AAA CCTTGCAGA CC

AAT TGC TGG ACA CCAACCTC

AGT GCT GGT GGT TAG CGA CT

ATA AGT TTG CGA ATC CCA CG

TAG AATTGC CGCTGACTG TG

GAT GGG TTC ATA GCC CAAGA

CGG AGT TCT GGT ATT GGG GT

CAT AAA GGT GGC GAC GAT GG
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54.52741302

54.99775102

53.5183376

55.53902069

56.76005614

53.33061546

57.31439485

54.56376496

56.77992894

57.77335135

52.8778193

55.03216815

53.31376738

54.2963209

54.15438015

53.78453676

55.65938391

55.29411425

54.76344105

55.56952121

58.78593189

53.24697226

55.20539275

54.40150801

56.64581809

56.10508724
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serthre-2055046_161F
serthre-2055046_161R
vichyd_2063945_178F
vichyd_2063945_178R
wb-abc_2017606_160F

wb-abc_2017606_160R

GGA GAA GGG AAG TCT CGA CC

TGA TCG GAG TGT CCA ATG AG

TATTTG GTG ATC GCG TGA AA

TGA GCA AGA AGCAAATGG TG

AAG CTT CTG TTC CTG GACGA

GGC ACA GGC TAG TGA AGA GG

56.78871641

54.20362614

52.35251201

53.72764614

56.15266566

57.64456754
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Figure S2 Binned edgeR counts per million plotted against binned scaffold lengths. (a) 200-1000 bp scaffolds (p < 2.2e-16,
R2=0.159) (b) 1001-2000 bp scaffolds (p < 2.2e-16, R%=0.02655) (c) 2001-3000 bp scaffolds (p = 5.67e-7, R%=0.00925) (d) >3000
bp scaffolds (p=9.57e-12, R?=0.0504)

T. Leslie and R. S. Baucom 9SI



Table S5 Differentially expressed genes as identified by edgeR after binning scaffolds based on length (bins were defined as 200-1000 bp, 1001-2000 bp, 2001-3000 bp, and

>3000 bp). Note resistant/susceptible log2 fold changes.

rank hin {bp) Scaffold ID [topblast logFC logCPiA Pvalue padj
1 1,0071-2,000 MAODML | protein -4 065614305 4. 4171571331 1.ROF-13 1.33F-0%
2 1,0071-2,000 MAE3945  icianin hydrolase-liks -2 051166515 LARIRIIOG ROAF-10 3.72FG
3 1,0071-2,000 M1 731 ||-)-gemnacrene d synthase 477509535 J.RASOSAANE T.52FA05 FOTF05
4 A00-1 000 MEEETT  |eeramidase family pratein -7.490598504 3.M05A5%73 LLO0F-05% 4.79F-05
E 1,0071-2,000 91 | protein -3 0384 A.58307RI10T 4.15F-08 R.ROF-05
5 1,0071-2,000 M55 ||-l-gemnacrene d synthase LB 37551 A0 2 IERATAR14AR 9. 2AF08 Q000153718
7 1,0071-2,000 MAOQITL |atp hinding - AI0THELS 4.0 73904 1.23F-06 QA FOI05E
A 1,0071-2,000 MA2A3T | protein HATERANARS L4406 6S 3.RSF-0G QA033E3035
q 1,001 -2,000 M1 27 | hrassinosternid inse nsitive 1-associated recaptar kinase 1 -4 O70306RTS 4. 14848241 4. 93F 06 OLAI051 47525
in A00-1 000 M35 |eyEnchrome pdG0 22a3-liks 3. 05561347 A RI2FTANIT 2 RAF-06 Q0717398
11 1,0071-2,000 HAQAZTT | protein -3.BR1GE4RG2 AN 2EEI5RT 3.24F405 Q029757255
12 1,001-2,000 3?2 (5 small nuclear rikonucleapratein helicase EA8955 1419 1.AS8EERAXT AR1FL5 012985129
13 1,0071-2,000 MAOORST  |atp hinding 1930152 #ed RAZA04522 4.09F-05 CL030TSRA 6D
14 1,0071-2,000 MAFI52 | pectin methylesterase =324 e 4. 1141 R365 4.A1F-05 Q031 R0705
15 A00-1 000 MEALSE | protein 3.437T0R295 2 OSRI2A123 1.75F-05 Q0368053279
16 A00-1 000 MESRSE | protein kinase 4123441785 496532482 1.78F-05 Q038053279
17 1,0071-2,000 AONES  |indalearetic acid-indured-like protein -2.0F 793775 A A%06 19041 LARTF5 0.0361 14335
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Table S6 Annotation of the cytochrome P450 genes in the I[pomoea transcriptome.

Available for download as an Excel file at http://www.g3journal.org/lookup/suppl/doi:10.1534/g3.114.013508/-/DC1
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Figure S3 Average expression (FPKM) values according to transcript length shown by (A) transcripts that were annotated by
blastx to the NCBI nr database, and (B) transcripts that could not be annotated by blast.
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BIOLOGICAL PROCESS

1 - metabolism ( 36305 )

- development ( 7798 )

~ protein metabolism (6931 )

~ biosynthesis ( 6756 )

- response to stress ( 5263 )

- cell organization and biogenesis ( 4827 )

~ transport (4778 )

- nucleobase nucleoside nucleotide and nucleic acid metabolism ( 4493 )
9 - catabolism (4062 )

10 - protein modification ( 3939 )

11 - response to abiotic stim ulus ( 3654 )

12 - reproduction ( 3610 )

13 - cell communication ( 3383 )

14 - carbohydrate metabolism ( 3256 )

15 - signal transduction ( 2731)

16 - morphogenesis ( 2475 )

17 - response to biotic stim ulus (2230 )

18 - lipid metabolism ( 2168 )

19 - response to endogenous stim ulus ( 2073 )
20 - cell differentiation ( 1608 )

21 - response to external stimulus ( 1573 )

22 - growth (1564 )

23 - cell cycle ( 1406 )

24 - secondary metabolism ( 1388 )

25 - DNA metabolism ( 1256 )

26 - generation of precursor metabolites and energy ( 1047 )
27 - cell growth (1036 )

28 - embryonic development ( 1026 )

29 - protein biosynthesis (1015 )

30 - regulation of gene expression epigenetic ( 665 )
31 - death (655)

32 - cell death (655)

33 - cell homeostasis ( 440 )

34 - cell-cell signaling (134 )

35 - behavior (51)

ERNE R ENPRINY

MOLECULAR FUNCTION ACTIVITY

1 - binding ( 20665 )

~ catalytic activity ( 16686 )

~ nucleotide binding ( 6318 )

- transferase activity ( 6160 )

- hydrolase activity (5444 )

- nucleic acid binding ( 3959 )

~ protein binding ( 3900 )

~ Kinase activity ( 2836 )

- transporter activity (2128 )

10 - DNA binding (1942 )

11 - RNA binding (1262 )

12 - transcription factor activity ( 890 )
13 - structural molecule activity ( 737 )
14 - signal transducer activity ( 453 )
15 - enzyme regulator activity ( 383 )
16 - carbohydrate binding ( 325 )

17 - receptor activity ( 300 )

18 - nuclease activity (300 )

19 - lipid binding ( 295 )

20 - translation factor activity, nucleic acid binding ( 282 )
21 - chromatin binding ( 278 )

22 - motor activity ( 195 )

23 - transcription regulator activity (106 )
24 - receptor binding (90 )

25 - oxygen binding ( 68 )

26 - translation regulator activity ( 7 )

N

CoNO O AW

CELLULAR COMPONENT

1 - cell (39790)

— intracellular ( 32300 )

- cytoplasm (21700 )

nucleus ( 7396 )

plasma membrane ( 5876 )

- plastid (5585 )

- mitochondrion ( 3589 )

- cytosol (2925)

9 - extracellular region ( 1882)

10 - vacuole ( 1709)

11 - Golgi apparatus ( 1607 )

12 - external encapsulating str ucture ( 1225)
13 - cellwall (1182)

14 - endoplasmic reticulum ( 1001 )
15 - nucleolus ( 798)

16 - thylakoid (716 )

17 - ribosome (685 )

18 - cytoskeleton (579 )

19 - endosome (525 )

20 - peroxisome ( 367 )

21 - nucleoplasm ( 328 )

22 - nuclear membrane (171)

23 - extracellular space (43 )
lysosome ( 25)

25 - extracellular matrix (sensu Metazoa) ( 10 )
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N
i
1

Figure S4 The distribution of transcripts within the /. purpurea transcriptome assigned to GOSIlim categories within the
Biological Process, Molecular Function and Cellular Component GO categories.
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Figure S5 Examination of the protein length of cytochrome p450 transcriptoms from the I. purpurea transcriptome as in Figure
3.
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