Supplemental Figures

CAGE and PAS signals

Peak cluster

PacBio reads { : — - —

Corrected isoform ' — - _

0

Supplemental Fig S1. A schematic figure for the correction of ends of isoforms by
CAGE and PAS peaks. Due to incomplete cDNA synthesis or mRNA degradation, the
primary isoforms we obtained directly from PacBio Iso-Seq may include some
fragments of mature mRNAs. To refine the 5’-end and 3'-end boundaries of transcripts,
we analyzed the data as previously described by Sun et al., 2021. In brief, we first
identified CAGE and PAS peak clusters that represented reliable TSS and TES signals,
respectively. We then corrected the 5-end and 3'-end of the isoforms obtained from
Iso-Seq according to these TSS and TES signals.
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Supplemental Fig S2. The distances of 5’-end and 3’end of the isoforms from the
PacBio Iso-Seq with peaks identified by CAGE-seq (A) and PAS-seq (B), respectively.
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Supplemental Fig S3. Pie chart showing the percentage of the splicing donor-
acceptor di-nucleotide utilization among all transcripts in P. puparum. In total, we
found 141,589 GU-AG splice sites, 820 GC-AG splice sites, 53 AU-AC splice sites, and
823 other splice sites.
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Supplemental Fig S4. Overview of the isoforms of the longitudinals lacking (/ola)
gene in P. puparum.
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Supplemental Fig S5. Isoform usage of venom genes. Only venom gland expressed
isoforms were included, and the isoforms with TPM values higher than 1 in at least
one repetition of venom gland sample were defined as expressed isoforms. Usages of
isoforms in each gene were ranked (Rankl represented the most used isoform in a
gene) and showed in different colors. Venom genes with various isoforms that
encoded multiple proteins were indicated, and the genes with multiple venom
proteins supported by mass spectrometry-based proteomics were highlighted.
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Supplemental Fig S6. Venom allergen 3 gene produces diverse venom proteins
through alternative splicing, which supported by mass spectrometry. (A) Genome
browser view of the venom allergen 3 gene. From top to bottom, OGS gene model,
Isoforms, Unique venom peptides mapping results, RNA-seq. (B) Zoomed view
showing the peptide supporting information of the venom PB.7559.4 protein. (C)
Zoomed view showing the peptide supporting information of the venom PB.7559.2
protein.
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Supplemental Fig S7. Lipase-like gene produces diverse venom proteins through
alternative splicing, which supported by mass spectrometry. Genome browser view
of the lipase-like gene. From top to bottom, OGS gene model, Isoforms, Unique venom
peptides mapping results, RNA-seq.
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Supplemental Fig S8. Zoomed view showing the peptide supporting information of
the venom proteins encoded by the lipase-like gene (geneid: novelGeneAS210).
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Supplemental Fig S9. Alpha-amylase 2 gene produces diverse venom proteins
through alternative splicing, which supported by mass spectrometry. (A) Genome
browser view of the alpha-amylase 2 gene. From top to bottom, OGS gene model,
Isoforms, Unique venom peptides mapping results, RNA-seq. (B) Zoomed view
showing the peptide supporting information of the venom proteins.
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Supplemental Fig S10. Venom acid phosphatase Acph-1 gene produces diverse
venom proteins through alternative splicing, which supported by mass spectrometry.
(A) Genome browser view of the venom acid phosphatase Acph-1 gene. From top to
bottom, OGS gene model, Isoforms, Unique venom peptides mapping results, RNA-
sed. (B) Zoomed view showing the peptide supporting information of the venom
PB.5722.5 protein. (C) Zoomed view showing the peptide supporting information of
the venom proteins encoded by PB. 5722.12-17/.19.

10



A Ppup069240: CCHC-type zinc finger protein

2 kbt | Ppup
Scattoid_119: | 496,500/ 497,000/ 497,500 498,000/ 498,500 499,000/ 499,500/ 500,000/ 500,500] 501,000/ 501,500/ 502,000/ 502,500/
Annotation_Genes

OGS gene model s0240.1(Ca3800)

PB.7018.1
PB.7018,
PB.7018.8

PB.7018.9
PB.7018.6
PB.7018.7
PB.7018.13
Isoforms PB.7018.14
PB.7018.15
PB.7018.16
PB.7018.23
PB.7018.18
PB.7018.21
PB.7018.22
PB.7018.17
PB.7018.19
PB.7018.20

Unique peptides peplide_3667 1
m.q I"pep peptide_3665 |
PPing peptide_6944) B
36t

pey

Venom_RNAseq_plus

Venom_Ri

Carcass_RNAseq_plus

RNA-seq
Venom_RNAseq_minus R AT /oo, “"‘% ' T
Carcass_RNAseq_minus S i Corcede RN% ' 58
B . . . . .
Unique peptides mapping supporting the isoform PB.7018.1/.3/.6-9/.13-16/.19-23
Scal 00 + { Peup
Scanolu,n‘se: | 499,800| 499,850/ ) ’ 499,900| 499,950| | 500,000] 500,050| 500,100/
OGS gene model o L Annotation_Genes i
PpUp069240.1(CG3300) IKNICINES ERSENETOGE et " SQEOTAT
perore bl || LULLLLLLLEL L  PpUpIsolorms2022_AlL 0ST3.showAA |
@QCOKA I
GQCOKA I
@QCOKA I
@QCOKA I
Isoforms QQEDKAT
@QCOKA I
VGQGDKA
QQCOKA It
PB.7018.22 [IKNGNYCS [EPE GQCOKAI
PB.7018.1 VAQCDKA
P& 7016 19 {IKNCHYGS TERGAYGTNOR SoEoRAN
PB.7018.20 INENENNCEYER® e + -t SRR Rnas + et ~—QQEDKAN
Unlqu_e peptides peptide_3665 Kl — Ver eptides
mapping peplide_6944 —aac

Supplemental Fig S11. CCHC-type zinc finger protein gene produces diverse venom
proteins through alternative splicing, which supported by mass spectrometry. (A)
Genome browser view of the CCHC-type zinc finger protein gene. From top to bottom,
OGS gene model, Isoforms, Unique venom peptides mapping results, RNA-seq. (B)
Zoomed view showing the peptide supporting information of the venom proteins.
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A Ppup147120: Pancreatic lipase-related protein
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Supplemental Fig S12. Pancreatic lipase-related protein gene produces diverse
venom proteins through alternative splicing, which supported by mass spectrometry.
(A) Genome browser view of the Pancreatic lipase-related protein gene. From top to
bottom, OGS gene model, Isoforms, Unique venom peptides mapping results, RNA-
seq. (B) Zoomed view showing the peptide supporting information of the venom
proteins encoded by PB.628.1-9/.12-16. (C) Zoomed view showing the peptide
supporting information of the venom proteins encoded by PB.628.11/.24.
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Ppup081600: Serine protease
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Supplemental Fig S13. Serine protease gene produces diverse venom proteins
through alternative splicing, which supported by mass spectrometry. Genome
browser view of the serine protease gene. From top to bottom, OGS gene model,
Isoforms, Unigque venom peptides mapping results, RNA-seq.
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Supplemental Fig $14. Zoomed view showing the peptide supporting information of
the venom proteins encoded by the serine protease gene (geneid: Ppup081600).
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Supplemental Fig S15. Serpinl gene produces diverse venom proteins through
alternative splicing, which supported by mass spectrometry. Genome browser view
of the serpinl gene. From top to bottom, OGS gene model, Isoforms, Unique venom
peptides mapping results, RNA-seq.
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Supplemental Fig $16. Zoomed view showing the peptide supporting information of
the venom proteins encoded by the serpinl gene (geneid: Ppup140770). This figure
showed that peptide supporting evidence of three venom proteins that encoded by
different isoforms of serpinl gene.
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showed that peptide supporting evidence of four venom proteins that encoded by
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Supplemental Fig S18. Multiple sequence alignment of Serpin proteins encoded by

PpSerpinl gene.

CLUSTAL O(1.2.4) multiple sequence alignment
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Ppup057710: Putative uncharacterized protein
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Supplemental Fig $19. Ppup057710 venom gene shows isoform usage shifts
between venom gland and carcass. From top to bottom, Isoforms, Unique venom
peptides mapping results, RNA-seq (Blue represents Watson strand mapping reads;

Red represents Crick strand mapping reads).
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Ppup092220: Putative uncharacterized protein
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Supplemental Fig $20. Ppup092220 venom gene shows isoform usage shifts
between venom gland and carcass. From top to bottom, Isoforms, Unique venom

peptides mapping results, RNA-seq (Blue represents Watson strand mapping reads;
Red represents Crick strand mapping reads).
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Ppup035100: 2-oxoglutarate and iron-dependent oxygenase
domain-containing protein 3
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Supplemental Fig S21. Ppup035100 venom gene shows isoform usage shifts between
venom gland and carcass. From top to bottom, Isoforms, Unique venom peptides
mapping results, RNA-seq (Blue represents Watson strand mapping reads; Red
represents Crick strand mapping reads).
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Ppup003240: Natterin-3
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Supplemental Fig S22. Ppup003240 venom gene shows isoform usage shifts between
venom gland and carcass. From top to bottom, Isoforms, Unique venom peptides
mapping results, RNA-seq (Blue represents Watson strand mapping reads; Red
represents Crick strand mapping reads).
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novelGenePB.2583: Putative uncharacterized protein
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Supplemental Fig $23. novelGenePB.2583 venom gene shows isoform usage shifts
between venom gland and carcass. From top to bottom, Isoforms, Unique venom

peptides mapping results, RNA-seq (Blue represents Watson strand mapping reads;
Red represents Crick strand mapping reads).

23



Scale + { Ppup
Scaffold_4: | 7088600l 7088700 7088800 7088900 7089000 7089100 7,089,200 7,089,300 7,089,400 7,089,500 7,089,600 7,089,700 7,089,800/ 7,089,900 7,090,000
OGS gene model Annotation_Genes
[CURRERIEREN L S L Ry L e L R ey L]

Pouplsoforms2022 All_0513_showAA
Isoforms PB8.2036. 1 [INNNINENRARRRRRRRARRRRR B e T AN =
GEESCES 1 e L e L e
Venom_unique_peptides
peptide_834 [ ]
peptide_829 ]
peptide_835 [}
peptide_830 [}
Unique peptides e 28 i m
mapping peptide_831 |}
peptide_832 I
pepide_838 (7
peptide_836 T
peplide_833 7]
peptide_837 nn

OGS gene model
Ppup011040.1(Spn27A)|

Scale + { Ppup

Scaffold_a: 1 7,088,500l 7,088,510| 7,088,520 7.088,530] 7,088,540l 7.088,550| 7,088,560| 7,088,570] 7,088,580l 7,088,590l 7.088,600] 7,088,610] 7,088,620| 7,088,630| 7,088,640 7,088,650| 7,088,660l 7,088,670/
Annotation_Genes

/ Vv S K A LM L E A [ T Q \ s - - L

LERLER TV INORRRIAVIAS NS NNS BiF

Isoforms PB.2036.1
PB.2036.2

Unique ides  peptide_834
ma:plng. B peptide_829

Cc Scalo

Scaffold_4: 7,089,000 7,089,050/
OGS gene model
Ppup011040.1(Spn27A)
Isoforms PB.2036.1 - ASWARDTK VI
pezoss2  DPKSDTALATAIKVWL SKNVALHKDYTONLARYYKGELGATNEADVAGTVK | INDWAKKCTNGHIISS! | LER! Pt - SVRADTRINI
Venom_unique_peptides
Unique peptides peptide 835 SDTQEQTANK
mapping peptide_830 GELQATNFADVAGTVK
peptide_828 ETNCEIESIERERY s {ISVARDTK
D Scale H | Ppup
Scaffold_4: 7,089,100 7,089,150/ 7.089.200] 7,089,250 7,089,301 7,089,400
OGS gene model Annotation_Genes
Ppup011040.1(Spn27A) I 3 LW A 3 VK e lV E 4V K1 4G4V A (B0 ] 1Y L il
Ppuplsoforms2022_All_0513_showAA
Isoforms PB.2036.1 w
P 2030 2 |VHIF KGIWENSFDKTATRSRCF NVPKEGCQAVEL TEVIVGN YKYG YV PALDAQV | @1 BY T +
Venom_unique_peptides
Unique peptides  pepiide 831 GTWLNSEDK
I pePHIASS  eptde- 832 EGTOGVRL TEVVENYK
peptide_838 NGHIVEABDBOMIGIBIVE K
peptide_836 VsTVVLEPGR
peptide_833 EGEQALGDESA
E Scale 50 } { Ppup
Scaffoid_4: | 7,089,910l 7,089,920l 7.089,930| 7.089,940| 7.089,950| 7,089,960 7,089,970 7,089,980| 7,089,990 7,090,000| 7.090,010] 7,090,020] 7.090,030| 7,090,040| 7,090,050| 7,090,060| 7.090,070| 7,090,080
OGS gene model Annotation_Genes
Ppup011040.1(Spn27A) S 3 A R F L D F [} Y Q [3 P T T

Isoforms PB.2036.1 -
PB.2036.2
Venom_unique_peptides
Unique peptides opiqe g37 mFEPEGETIK
mapping

Supplemental Fig S24. Mass spectrometry data supports presence of the serpin-C
protein in venom. (A) Genome browser view of the serpin3 gene. This is a zoomed
view of the Fig. 4A in the main text. From top to bottom, OGS gene model, Isoforms,
Unique venom peptides mapping results. (B-E) Zoomed view showing the peptide
supporting information.
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CLUSTAL 0(1.2.4) multiple sequence alignment

PB.7110.1 MLLVVALCCAVVAGIQASPISPQREIIPLNAEAFAQPEYVOALANELEKEGVAELKSQAE 60
PB.7110.3 MLLVVALCCAVVAGIQASPISPQREIIPLNAEAFAQPEYVQALANELEKEGTTTESSLNI 60
AT AR AR R R A RN A AR AAN R R AN RAN R RARRRRAR s
PB.7110.1 DHLTRNAPNDFDSPDYGHNQKFAGHRKPDSTHHSVNKGFSETIIFPSDIIEYTNQKRNFD 120
PB.7110.3 RR-KRGYPVHVYEPVFPS~~LFNNEKLTTTT = === === TTVAP======————- KKYR 97
L oE L s * . o * * os
PB.7110.1 EIDRNG====== FSGFSKRNFDEID-R~TGFSGFSKRNFDEIDRTGFSGFNKKRNFDEID 172
PB.7110.3 EIHSGGNLDHIGGSNLLRRSVSRSPDKKAARDSGRVRTKRDVLYNP~Y~~YAMVPLFPDIP 154
*EL,OLF o otto... : ladal - : : LA A
PB.7110.1 RTGFSGF~NKRNFDEIDRNGFSGFSKRNFDEIDRTGFSGFNKKRNFDEIDRNGFSGFSKR 231
PB.7110.3 ==VFPSWFNPETTTTTTTTTVAPTTKHK === === === HDYDSRGTLDPIGGG-~~NFVRR 200
x . o* s ks seLs Lax o * ix
PB.7110.1 NFDEIDRTGFSGFNKRNFDEIDRTGFSGFNKRNFDEIDRSGFSGFNKKRNFDEIDRSGFS 291
PB.7110.3 Kewoe- REVISGTP*===memec e e e e e e e s e e e e e e s e e e e cc e e eae- 209
. * xx
PB.7110.1 GFSREKRNFDEIDRSGVPGFAKRSIASSRSGKSQRTH* 327

PB.7110.3 209

Supplemental Fig $25. Multiple sequence alignment of the two proteins that are
encoded by PpOrcokinin gene.
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Supplemental Fig S26. Mass spectrometry data supports presence of the PB.7110.3
protein in venom. (A) Genome browser view of the orcokinin gene. This is a zoomed
view of the Fig. 5A in the main text. From top to bottom, OGS gene model, Isoforms,
Unique venom peptides mapping results. (B and C) Zoomed view showing the peptide
supporting information.
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Alignment block 1 of 6 in window, 736558 - 736802, 245 bps

Ppup taa=-=-=--- ggagtaccagaagtcacctcecctcttecttectgacaaaattaccacctccaatcgggtcgag
Pven ta-=—===-= ggagtaccagaagtcacctcecctcttecttctgacaaaattaccacctccaatcgagtcgag
Pgin ta-=----- ggagtaccagaagtcacctccctcttecttetgacaaaattaccacctccaatcgagtcaag

Nvit taatgttgaggttgccagaagtcgcctctc---tcctectgataattttaccaccteccgatcgaatcgag

Ppup ggtacctctagaatcataatcatgtttgtgctttgttgttggagcaactgtecgtecgtegte——==== gtg
Pven ggtacctctaggattataattatgtttgtgctttgttgttggagcaaccgtcecgtegtegtettegtegtyg
Pgin ggtacctctagaatcataattatgtttgtgctttgtagttggagcaaccgtegtegtegtom———a- gtg

Nvit ggtacctcttgaatcataattatgcttatgctct---tttggagcagececgtegtegtggta---gtcgtg

Ppup gttgtcgttgtttcaggattaaaccagc---ttggaaaaaccgggatgtcgggaaaaage==========
Pven gttgtcgtggtttcaggattagaccagt---ttgcaaaaaccgggacgtcaggaaaagtattatccggga
Pgin gttgtcgtggttttaggattagaccagc---ttggaaaaaccaggatgtcgggaaaaag
Nvit gttgtcgttgtttcaggattaggcttgctcgttgggaaaatcatgacgtcgggaaacag

PpUp ===emmcmeceee——— tggtaccat-tgcataatac

Pven atctgcacttccttctgagaccac-caaaagtcacctccctcttecttctgacaaaattaccacctccaa
B 6 R ——— ttgtaacat-tagatcataa

NVit ——mmmmmmmmmeeee ctgtattatatataggaaaa

Ppup ggattatacagaacgtcgcgecttggttcet

Pven tcgagtcgagggtacctctaggattataattatgtttgtgectttgttgttggagcaaccgtcecgtegtegt
Pgin ggattatacgcaaagtcgcgecttggttct

Nvit ggattgtccggaaagtcgegtttagetet

Ppup gacc--ctgccaga

Pven cttcatcatggttgtcgtggtttcaggatgaaaccagctgccaga

Pgin gacc--ctgccaga

Nvit gagg--ctgctaaa

Supplemental Fig $27. The zoomed view of the alignment of the exon3 of PB.7110.3
showing a specific DNA insertion in P. venustus.
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