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Figure S1. Isolation of pink bollworm resistant strain JL46. Pink bollworm strain JL46 was
started from a single-pair cross between a field-collected male (#46) from Jianli in Hubei province
of the Yangtze River Valley and a female from a CrylAc-resistant strain AZP-R (cadherin
genotype 71rl) from Arizona. Their F; progeny (family #46) were screened with 10 ug CrylAc
protoxin per ml diet, a diagnostic concentration of CrylAc. Survival of the F; progeny at the
diagnostic concentration was 47% and recessive resistance to CrylAc of pink bollworm was
described before!, indicating that the field-collected male parent of family #46 carried only one
recessive allele at the cadherin locus. Sequencing of cDNA from the resistant F progeny showed
that male #46 had two transcripts of cadherin allele, which we name 7154 (Figures 1, S2 and S3)
and /5B (Genbank accession numbers KY814704 and KY 814705, respectively).

Survivors from family #46 were reared to adults and single-pair crosses between these
survivors and adults of the opposite sex from the susceptible strain APHIS-S (cadherin genotype
ss) from Arizona were conducted separately to produce resistant strain JL46. We used PCR to
identify r/ allele for the parents of all single-pair F» families®, and retained only the families
from pairs of parents without carrying r/ allele (r15s), then these single pairs of these F, progeny
were selected by exposing larvae to diet containing the diagnostic concentration of CrylAc. The
individuals survived on the diagnostic concentration were homozygotes r/5715, which were
reared their progeny as strain JL46, and feeding larvae of JL46 with diet containing the diagnostic
concentration of CrylAc every fifth generation to maintain the resistance to Cryl Ac.
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Figure S2. Predicted amino acid sequence of pink bollworm cadherin protein PgCadl for alleles
sl (GenBank accession no. AY198374) and s2 (GenBank accession no. MF276974) from
susceptible strain APHIS-S; and 7754 (GenBank accession no. KY814704) and »/5B (GenBank
accession no. KY814705) from resistant strain JL46). The s/ allele was sequenced in 2003 from
APHIS-S reared in Arizona' and s2 was sequenced in 2015 from the subset of APHIS-S reared in
China*. Shown are the signal sequence (SIG), cadherin repeats (CR1-CR12), membrane-proximal
region (MPR), transmembrane region (TM) and cytoplasmic region (CYT). The blue shading
indicates differences in 15 compared with s7: deletion of 101 amino acids (1387 to 1487 for r15A,
indicated by dots) and frameshift mutation for r15B and seven single amino acid substitutions
(L8M, T25A, 1647V, T693N, D740E, S1032R, T1226I). The green shading shows differences in
s2 versus s1: four single amino acid substitutions.
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Figure S3. The full length cDNA sequence of pink bollworm cadherin protein PgCadl for alleles
sl (GenBank accession no. AY198374) from susceptible strain APHIS-S; and /54 (GenBank
accession no. KY814704) and r15B (GenBank accession no. KY814705) from resistant strain
JLA46). The blue shading indicates differences in /5 compared with si: deletion of 303 bp for
rl154 (4159 to 4461, indicated by hyphens) and 193 bp for r15B (4159 to 4351, indicated by
hyphens).
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Figure S4. PCR detection of PgCadl genotype using primers in Table S1. (A) Primers for »15
(r15F and r15alIR1) generate a single band of 652 bp in #1575 from JL46 (lanes 1-4) and in 7/ 5s
(F1 progeny of APHIS-S X JL46; lanes 5-8); and no band in ss from APHIS-S (lanes 9-12). (B)
Primers for s (notr/5F and r15allR2) generate no band from r/5»15(1anes 1-3) and a single band
of 152 bp from 1 5s (lanes 4-6).



CAGGGAACTACTCACCGTTCGTGTAAGTTCTCCTTCTCTCTCTCTATTTAAGAGCTGCGCTCTTGTCGGTGGAGTAATCGCCATTCCTCTCTTCTTCCCGCCAAAACCTTCACCTCCCGA
TACGACACGACCTGCACCTTCTCTTTTATTTGTTTCATAAATGTTATCCTAGGTCTAGGTCCCTTCCTCTCTTCCCTTAAATTTTTTCTTCTATGATGTTTGTTATAAAAGAATCGTGTC
GTATCAGGTGGCCAATCATATTTCCTCTCCGGTTCTCTATAGTATCTTCAACTCTTTCCAGTACTTTTTCATTTGACACCATTTCCGTCCAGCTTTTTACTTATTAATGATATTAATAAA
TAAAAAAACCCCTTCTCTACCCCTTCCTCTCTTCCCTTCAATTTTTCCTTCTATAATGTTTGTTATAAATGAATCGTGTCGTATCAAGTTCTACTTATTTGTACCATATTCATTAGCTCC
GACCACATTTCACAGGGGCATTAACTACCAAAGAATGAATGAATTAAGAATGAGTATTTATTCGCATAATCAATTACAAGAATTGTGTTCGAAATACCGAAACAGACAGAATAGTAAAAA
ATAAGTTTACCAAAGCAATCATCAATTATTGAAAATAAATGAATTCAAGATATAAAAAATTGTTGATTTGGATAAAAAATAATAAGAATAAAAGGACACTAAAAAGGAAATAAAAGTCTA
CAAGTAAATGTTATACTTACCTACCTATCACTTTTATTGTAAGCCCTCATCATCATCAATTTAAGAGCCACGCTCTTGTCGGTGTAGCATTTTCCATTCCAGTCTATCAAAGGCCAATTC
CTTGACTTCCCTATAAGACACGACGTTAACATTTTCTTTAATCTGTTCCATGTAAGCTCTTCTTGGTCTTCCCCTTTCTCCCTTTCCTTCTAGCTTTCCTTCTATGATGTTTTTAATAAA
TTCGTCGTGTCAAAATTGTAAGCCCTATGCTATAGTTTTTTGTCTTTAGTAGGTATTTGTGTCTCATCACCTTTTTGTCTGATCGCATTTACCACTTTAATTTAAGCTTTTTATAAATTC
CCTACCAACGACTGTTCCTTCAAATTCACTTACAAACCGATTCTTTGATCAGGCAACTCATTCCGAAAACGCACAATTG,

ATGACGATGATGACATACATACATACA TGCCTATTTCCCACCGGGGTAAGCAGAGACTA
TAGAATTCCATTTGCTGAAAACGAATTGAATGAATTTGATGTCCCATTAAATATATTTGACTCAGACAGAAACTAATGTATGATTAATATTGTTTTTTTGAGAAGTTTTGATTTTATTTT
ATTCTAAGAGAGTTTTGTTTAATTTGTTATGGTTTCAATTTAATTGTATTCTGTTTTTAATTGTTTTCAGTAAGTTAAACACCATAGATGCGGAAAGT (TTACCATTATGTTACTTAC)TAA

CATCGAAGACGGTTCTATGGCGG
TGGACTCCACTCTGGAAGCCGTCAAGGACTCGGCGTTCCATCTGAACGCGCAGACCGGCGTCCTCATACTGAGGATACAACCTACTGCCAGCATGCAGGGCATGTTCGAGTTCAACGTCA
TCGCTACTGATCCAGGTAATGGGGCACAGCTACGCAAGGACTTTGAGGCAAGGGGGTAACAGTGTTGTCTGAAAAAAAGGCGGTGATCGGCGTCCTCACACTGAGGATACAGTCACAGGA
TTTGTGTTCCACGTCATCAGCTGATTCAGAGAGGCGTGCGCTATAGAATCATAACATAAACATAAACAGCCTATATACGTCCCACTGCTGGGCACAGGCCTCCCCTCAATCAACCGGAGG
GGTATGGAGCATACTCCACGCTACTCCAATGCGGGTTGGTGGAGGTGTTTTTACAGTTTGTAGAACGCTTGCCTCTCACTTTGAGGTCGCAAGTTCGAATCCAGCACAGGCCTAAACCAA
TTATTGTCGAATTTGTTTTCGAATTTATGTTTGGATCATAAATGATTATCACGTGCTCAACAAAAACATCGTGAGGAAACCCGAGAAATGCATTTCCGAAGGTATGTGACCTAACCTGTA
TTGGGCTGGTTTTCCCTGGTTGGAAGGTAAGACATGCCTGTCTTACCTTTCGCTTCTTTAAAAACCGGACTTGTCAAATCTTCAGGTTAGGCAAGCGGACCCTGTGAAATACGGATTAAG
GCTAGGGAGATGATGATGATGAGTCACTTCCAAGTTTTTAACCAAAAGGATTGGATTCGGATTCGTAAATGTAAATATTAGACCTCTGTAACATAATAGCCACATAGCTAGGTGATCAAG
GAACCAAAGACAATACTTACTACCTTATTCAAGATTAATTTCCTGAAGAATGTAAAATTTCCAAACACAAAAATCAGTGAGTACTTATTTTATATTCTTACTTATTCCAG ATGAGAAGAC
AGATACGGCAGAGGTGAAAGTCTACCTCATTTCATCCCAAAATAGGGTGTCCTTCATATTCCTGAACGATGTGGAGACGGT

Figure S5. Sequences of the three nested TEs inserted into Exon 28 of r15 gDNA sequence.
Blue=MITE-1_PGo, Green=RTE-5 PGo, Gray=SINE-1 PGo. TSD= italic and underlined letters.
TIR=underlined letters. Microsatellite repeats of (AYG)4(ACAT)4 for RTE-5 PGo and of
(TTAY)4 for SINE-1_PGo are indicated with a pair of parentheses.
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QCLK KVF+QCVLPVM YGSETW T GL+ RL VAQRAM AMLG+SL D+IR
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Query 1 MYVEISKAMHSHKSHYTIVMGDFNAQLGKRCGNELRVGQFGFGVWNTRGRMLADFMEKKN 60
MY +IS+A+H+ K+H+ +VMGDEFNA+LGKR EL+VG FG G N RG+ LADF+EK+
Sbjct 1 MYEDISRAIHTSKTHFNVVMGDFNAKLGKRSAYELKVGDFGHGQRNLRGORLADFLEKEG 60

Query 61 FYMMNSFFREKPAPAN----GPE--—=—-=—---- MSTKKHIFNDVSVINAVKTESE 100

++MNSFF+KP+ P+ M+ K+ IFNDVSVI+ VKT S+
Sbjct 61 LFVMNSFFQKPSQRKWTWMS PDGSTRNEIDFIMTDKRRIFNDVSVIHRVKTGSD 114

Figure S7. Amino acid sequence alignment between RTE-5 PGo and RTE-5_DPI.
Query=RTE-5 PGo, Subjct = RT-5_DPI. Range 2 is the EP domain. Range 1 is the RT domain.



1 2
kDa " '
250 —' ‘
i o

3
130 — ok

100 —

Figure S8. Western blot of cadherin fusion proteins sPgCad1-GFP (lane 1) and r15APgCad1-GFP
(lane 2) and and r15BPgCadl-GFP (lane 3) produced in Hi5 cells transfected with vectors
containing the s and /54 and r15B alleles, respectively.
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