Appendix 3. Alignments for selected genes for selected
species from the comparative analyses

These images show the sequence alignments used to check for consistency of gene annotations
within taxonomic groups. The images were produced by the MacClade v. 4.08 program.

In all cases, nucleotides and amino acids are represented by their 1-letter [IUPAC-IUB codes, and
they have unique colors. Where appropriate, overlapping genes are shown using numbers (e.g.
“1.”) at the top of the relevant aligned columns.

For the protein-coding genes, both the nucleotide sequence and the translated amino-acid
sequence are show, in alternating rows.

For the tRNA-coding genes, the tRNA structure is shown as a separate line, with letters
indicating the paired nucleotides in each stem (H = acceptor stem, D = D-arm stem, W =
anticodon stem, V = T-arm stem) and also the anticodon (S).

For the rRNA-coding genes, the rRNA structure is shown as a separate line, with letters
indicating the paired nucleotides in some of the stems (the portion of the alignment shown may
not include all of each stem). Also, lower-case nucleotides are considered not to be part of the
gene.

Figure 1. 3'end of the COX3 gene for Oxya chinensis (Arthropoda; Insecta), showing the
annotated overlaps with the tRNA-gly gene.

Figure 2. 3'end of the COX3 gene for Priapulus caudatus (Priapulida), showing the annotated
overlaps with the tRNA-gly gene.

Figure 3. 3'end of the COX3 gene for Enterobius vermicularis (Nematoda), showing the
annotated overlaps with the tRNA-pro gene.

Figure 4. 3' end of the COX2 gene for Cepaea nemoralis and Euhadra herklotsi (Mollusca),
showing the annotated overlap with the tRNA-tyr (1.) and tRNA-gly (2.) genes, respectively.

Figure 5. 3' end of the NADS gene for Aphrocallistes vastus (Porifera), showing the annotated
overlap with the tRNA-phe (1.) and tRNA-cys (2.) genes.

Figure 6. 5' end of the NAD2 gene for Aphrocallistes vastus (Porifera), showing the annotated
overlap with the COX3 gene.

Figure 7. The tRNA-ser(UCN) gene for Steganacarus magnus (Arthropoda; Chelicerata),
showing the possible overlap with the I-rRNA gene.

Figure 8. The I-rRNA gene for Varroa destructor (Arthropoda; Chelicerata), showing the
overlap with the tRNA-val gene.

Figure 9. The tRNA-ala gene for Shinkaia crosnieri (Arthropoda; Crustacea).



Figure 10. The tRNA-cys gene for Shinkaia crosnieri (Arthropoda; Crustacea).
Figure 11. The tRNA-gln gene for Aleurochiton aceris (Arthropoda; Insecta).

Figure 12. The tRNA-ile gene for Aleurochiton aceris (Arthropoda; Insecta).

Figure 13. The tRNA-ala gene for Neomaskellia andropogonis (Arthropoda; Insecta).
Figure 14. The tRNA-asn gene for Neomaskellia andropogonis (Arthropoda; Insecta).
Figure 15. The tRNA-cys gene for Neomaskellia andropogonis (Arthropoda; Insecta).

Figure 16. The tRNA-asn gene for Xiphinema americanum (Nematoda), showing the overlap
with the COX2 gene.

Figure 17. Part of the COX2 gene for Xiphinema americanum (Nematoda), showing the overlap
with the tRNA-asn gene.

Figure 18. The tRNA-trp gene for Shinkaia crosnieri (Arthropoda; Crustacea), showing the
overlap with the COX1 (1.) and CYTB (2.) genes.

Figure 19. The 5' end of the CYTB and the 3' end of the COX1 genes for Shinkaia crosnieri
(Arthropoda; Crustacea), showing the overlap with the tRNA-trp gene.

Figure 20. The tRNA-phe gene for Epiperipatus biolleyi (Onychophora), showing the overlap
with the COX3 gene.

Figure 21. Part of the COX3 gene for Epiperipatus biolleyi (Onychophora), showing the overlap
with the tRNA-phe gene.

Figure 22. The tRNA-leu(CUN) gene for Epiperipatus biolleyi (Onychophora), showing the
overlap with the ATP6 gene.

Figure 23. Part of the ATP6 gene for Epiperipatus biolleyi (Onychophora), showing the overlap
with the tRNA-leu(CUN) gene.

Figure 24. The tRNA-gln gene for Aleurodicus dugesii (Arthropoda; Insecta), showing the
overlap with the NADS gene.

Figure 25. Part of the NADS gene for Aleurodicus dugesii (Arthropoda; Insecta), showing the
overlap with the tRNA-gln gene.
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Characters

12[sl4]slel7|alshahhaqahaddbbrbrobdddbhsdbabdgddbhhihqnathdbbisenebhdstbrsese blkdr

FPhilaenus spurnarius

Hornalodisca coagulata

Triatoma dimidiata

Aleuradicus dugesii

&leurochiton aceris

Bernizia tabaci

Meornaskellia andropogonis

Tetraleurodes acaciae

Trialeurodes vaporariorum

Schizaphis grarninurn

FPachypsylla wvenusta
tRM A STRUCTURE

G G G -G..CC G G G C

o T T Tl s Tl ol - s BB BEE T B R BB - cr TR R B
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Taxa

Characters

1]2[slalslel7|slohdind B aadh b rbrorebrsdibhsdbabshdhhndpanhdbbbbbbbabbsthiiesebhkdrd)

FPhilaenus spurnarius

GC G - - - - -

C C
GEE. - IGGIIIIIIII III IIIIIIIIII T EET - Ill—— - Wl

2 Hornalodisca coagulata -
3 | Triatoma dimidiats eccl B BRE - Bccocrlrcrrc @B c BrE:BrBEr c7lr - -5l - - - -Fhllcccrrl @
4 | Alerodious dugesi llllenllllllll ]l L r - r - - - T MR
5 | Aleurachiton aceris 7 7 c B o 7 7 - W 7o BT T - - 7o T MR T T
6 | Bemisia tabaci o [ R T i B TR e - - Bl
7_| Meomaskellia andrapogenis C e l WE- Wl cBemor MrMclom. MNT M McE- - - THETE- - - Fomcr
8 Tetraleurodes acaciae I:I:. ..... .GGG..G I:. . ... .G I:. ....- GE..- -.....E- -..GEE...G...
9 | Trialeurodes vaporariorum coccoc MREE- - 8o BrrBrrcrcBrEc R BEEECEcBr Bl T Bl st Blo
10_| Schizaphis graminum coom o BBEE- - BeoocrBlerrmcBrElc @ rBERcEBr:cHlr--Tlrlr- - - Brlcrrsrls @
11| Pachypsylla venusta o IR o B el o MR - - B BB Bl s R RRE T lll——l TMl- - - -BERcrcrrrc TR
12 tRM A STRUCTURE HHHHHHH--DDD------- DD -%W™WwWw--555--WwWwWww----- L e e e el el el MY NYMYYYHHHHHHH -




NeomaskelliaALA.nex

o co [ O O
IE == = = ==
EolEEEE - ==
R N N 5 I I L
.........
ok o oEEEO
.........
I
ElEEE—. ...

P FEFFFFFEF
o o o o off o o o
EEEEE o ===
EiEHE o= =E
= oEEE o ===
- HEE I - ===
FE -0 - F oFF
HE o o EEE o=
oo o ofF o o

oo off o o 0 o

66 clcmlHE:E

GG

G
G G

charscters [112]3al5|6l7|slohdihhadaha b bbrbbobdsdbisbbabddd biihdhatdddbbtdhabldst brsesebddid iz

8086

Taxa

Meornaskellia andropogonis
Trialeurodes vaporariorum

FPhilaenus spurnarius
Hornalodisca coagulata
Triatorma dimidiata
Aleuradicus dugesii
Aleurachiton aceris
Bernizia tabaci
Tetraleurodes acaciae
Schizaphis grarninurn
Fachypsylla venusta
tRM A STRUCTURE
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Taxa

Characters

NeomaskelliaASN.nex
1|2|z]a|sle|z|a[ohd 4 s R P b ppEE EEaaRaBEdhGpphhha st bbbebobhshbEEeTe bhdrd 7R

b

L]
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FPhilaenus spurnarius
Hornalodisca coagulata
Triatorma dimidiata
Aleuradicus dugesii
Aleurachiton aceris
Bernizia tabaci
Meornaskellia andropogonis
Tetraleurodes acaciae
Trialeurodes vaporariorum
Schizaphis grarninurn
Fachypsylla venusta

tRM A STRUCTURE

GCE
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FPhilaenus spurnarius
Hornalodisca coagulata
Triatorma dimidiata
Aleuradicus dugesii
Aleurachiton aceris
Bernizia tabaci
Meornaskellia andropogonis
Tetraleurodes acaciae
Trialeurodes vaporariorum
Schizaphis grarninurn
Fachypsylla venusta
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Taxa

Heterorhabditis bacteriophora

Taxocara malaysiensis
Mecator americanus

Ancy lostarna ducsdenals
Haermonchus contortus
Caenorhabditiz elegans
Caenorhabditis briggsas
Steinernerma carpocapsae
Strongyloides stercoralis
Enterabius wermicularis
Globodera rostochiensis
Hiphinerna arnericanun
dgarmermis sp. BH-200&
Hexarmermis agrotis
Strelkovirnermis spiculatus
Thaurnamermis cosgrovei
Formanormermis nielseni
Farmanomermis culicivorax
Rornanomermis iyengari
tRM A STRUCTURE

Trichinella spiralis

Cooperia oncophor a
Onchocerca wolvulus
Dirofilaria immitis

Anizakiz simplesx
BEcaris suum
Toxocara canis
Toxocara cati
Globodera pallida
Brugia rmalayi
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Char scters FESTSTRTH7HT5848 1858584858+818585969595939595969595950405050050505050808 151 515151518161 5181 52425 25 252b 28 262h 247434 35 553534353653 3830k 4 1ab 54508 46414845545 535554 55565358 536616 3656465646646

Taxa 1.1.1.1. i 7111171711717 111.7111. 7171141171411 1111171111711 1.1.1.1.1.1.1.1.1.1.1.1.1.1.

1 Anizakiz simplesx

I 5 5 ) 5 F F ) C 5 E I C [ 5 F I

2 | Asearis suum o o RIS el el el o o [8c Ll elel o oo fallo [l oo Bl o [o [l o L ARBAALN - nECE
I 5 5 Y 5 F F Y C 5 E I C iy 5 F I

8 | Toxocars canis o o LBl el il elelo (B [ (8 Ll elel o HENAN AN AnNAnn ARABAALN - AACE
I 5 ) 5 F F ) C 5 E I C [ 5 F I

a | Tenocars malaysiensis o o L[Sl el elo B [+ (8c 1] e ] 8 oo falo [l o1 Bl [ [o [l o Ll ARDAADAACE
I 5 ) 5 F F ) C 5 E I C [ 5 F I

5 | Texooars eati o o L8l elelo (B (8 Tl elel o o Lo [l L8, LB, o [ o Ll AADAAN HACA
I Y 5 F F Y C 5 E I C iy 5 F I

[ Mecator americanus - - ----- - --
I ) 5 F F ) C 5 E I C [ 5 F I

7 Ancy lostorma duodenals - - ----- - --
I ) 5 F F ) C 5 E I C [ 5 F I

8 Cooperia aoncophora - - - -- - --
I Y 5 F I F Y C 5 E I C iy 5 F I

o Haermonchus contortus - - - -- - --
I ) 5 F F ) C 5 E I C [ 5 F I

10 Caenorhabditiz elegans - - - -- - --
I ) 5 F I F ) C 5 E I C i 5 F I

11 Caenorhabditiz briggsae - - - --- - --
I Y 5 F I F Y C 5 E I C iy 5 F I

12 Heterorhabditis bacteriophora - - - --- - --
I ) 5 F F ) C 5 E I C [ 5 F I

13 Steinernerna carpocapsas - - - - --
I 5 F ) C 5 E I C [ 5 F I

14 Strongy loides stercoralis - - - --
I 5 F Y 5 5 E I C [ 5 F I

13 Enterobius vermicularis - - - --
I L T ) C 5 E I C [ 5 T I

16 Globodera pallida - -- - --
F F C 5 E I C [ 5 F I

17 | Globodera rostochiensis ---- - - --
F F C 5 E I C iy 5 F I

18 Onchocerca volvulus ---- - --
= F F C 5 E I C [ 5 F I

19 | Dirofilaria immitis o o [allalel o elel o (8- L [SNEY o (R0 e [ B [ ARPABNL AN
) C 5 E I C [ 5 F I

20 | Brugia malayi o o [+ [+ [eJall ]+ (8o [+ [SNGMGIST « [ (B o [+« [SS] AR ARA AR
Y C 5 E I C iy 5 F I

21 Trichinella spiralis - - - --
F 5 ) C 5 E 5 F I

22 Aiphinerna americanun - ----
F 5 I C ) E C 5 i I

% #garmermis sp. BH-2008 - -
F I I C 5 E C ) 5 Wt I

24 | Hexamermis agrotis - -
=] I C 5 E C T 5 W I

5 Strelkovirmerrnis spiculatus - -
F ) I C 5 E C T 5 W I

G Thaurnarnermmis cosgrovei - -
F F I C 5 E C F 5 W I

7 Rornanomermiiz nielseni - -
F F I C 5 E C T 5 W I

o8 Rarnanomermiis culicivoras - -
F F I C 5 E C T 5 W I

29 Rarmanormermis ivengari - -
= F F C = E C ¥ = ' I
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charscters |112[34]5le|7[elohdih D h e ha b bbdbrobdddbiisssabdddbhiumatdbbbbbbhedbhbdt bisesebesdd frirdrddrids

Taxa 1.1 1.1 1. 1. 1. 1. 1. 1. 1.1.1. 1.1.1. 11111111 1. 1. 1. 1. 1. 1.1 1 1. 1 1. 1. 1. 1. 1. 1. 1. 1.1 1. 1. 1. 1. 1. 1. 1.1.1.1.1.1. 2.2.2.2.2.2.2.2.2.2.2.2.2.2.2.-
1 Fenneropenasus chinensis G C G R ] ||| (S S R G P C CC GC

2 | Litopenseus vannamei llﬁclllllﬁllllcl——lll lllllﬁccll lll llll lllll Mo TR - - ----- - - TcrcTrE@ccrrr @
3| Marsupenasus japanicus Bl ccrrTllcrr @y - - AR B cBoccrrcBElcchocc R c@-TRRRT - - - - ---- - - TcrcTT@BocTTTE
4 | Penaeus manadon Blccrr @Bl cl- - BRRc TR Boccrrc BERE:crorcBMBc Moo BB BE- - --------

5 _| Panulirus japonicus Molrrrr Bl T ll HERER: RN eccRscEEN: - ¢ - INNNNENEn - Ne |- - - - - - - - - - - S | | Y |
6 | Shinkaia crosnieri LR -Brr T EEE T llll Al c 7 o7 7o 77w ] R o R R lllllllllllllll
7 _| Pagurus longicarpus R R - T W oo R o o R e - - - - TerTTTREETcTTE
8 | Cherax destructor CERE 77 - MR TR llccll lllﬁcl TcHETRRRR T - - - - - - - - - - ccrTTTREET TG
9 | Callinectes sapidus L ERE l——lll TR G e ARRRRRRRR el - - - - - - - - - - SR EEEY | [ B |
10 | Portunus trituberculatus R lll L HERRRRRRE: BT - - - - - - - - - - TEEEccTE
11 | Geothelphusa dehaani Molrrrr Bl rr Mllccec ll lllﬁclllllll -BR-FrrEE- - - - - - - - - - Tl
12 | Pseudocarsinus gigas G llﬁccllclllﬁclllllllllll —————————— A
13 | Eriocheir sinensis BlcccrrcllBccrrrcrBRRRRR: TR rRW- - - - - - - - - Tl
14 | Halocaridina rubra Moorrrr@ TEMlccrrcMER: T c T MET R c M M- - - - - - - - - - 74l
15 | Macrobrachium rosenbergii .G G.... ... .. ... ..I: C E..g..g. _________ ..
16 | Gonodactylus chiragrs BoMccnr BEclcrrclBBccrrrcBBrBr c@olrcMB®- - - ------- Tl
17 | Lysiesquilling maculsta Molrcrlr A cll MM crrrc BB By cBlcrrclER- - ------- 74l
18 | Harpiosquilla harpax Bclrcrs BE:BcrrcBBBccrrccr@rBrcB:rRTEEE- - ------- TR
19 | Squilla empusa Bollrchr B BT c BB crrccBETET BB EE--------- Tla
20 | squilla mantis Bolrcr BRE:BcrrcBBBccrrcc BRTRT B rrr@l- - ------ - - TlA
21 | Ligia oceanica RS S TlrccrrcHER: BrBRRRTT - - cB-Fclrchr l—lc——ll AA
22 | tRNA STRUCTURE HHHHHHH- -DDDD - - - - - - - DDDD - %W - I R e e e e e I e e e e e YWY Y Y YHHH H -
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Characters [LT1 1101212021 212021 212121 21 3131 31 3131 31 3131 31 31 1 41 41 41 41 4141 41 4141 31 5190 31 519 1 51511 6161 61 61 61 61 61 61 61 61 71 1 717071 717171 7170 0.8 e e e e v 91 5 < 91 9N 9 h 1 PP RP P RPRRP 12121

Taxa 11111 1.1.1.1.1.1.1.1.1.1. ii.1 114111444141 4. 1.1 411114 4. 1.1 1. 1 4. 1. 1.1 4. 1. 1.1 1. 1. 1. 1.1.1.1.1. 1. 1. 1. 1. 1. 1. 1. 1.1.1.1.1.1.1.1.1.1.1./1.
1 Fennerapenasus chinensis
L E] | FE 2l F I L
2 Litopenasus vannarnei - --
M I | F i F I M
3 Marsupenasus japonicus - --
4 B] | F 0l F I 4
4 Penaeus ronodan - --
L E] | FE 2l F I L
5 Fanuliruz japonicus --
M I i | F i F I M
[ Shinkaia crosnieri -
4 B] | ) 2l 0l F I 4
7 Fagurus longicarpus - -
L E] | FE 2l F I L
8 Cherax destructor --
- I 5 | F i F i M
o Callinectes zapidus -
4 B] | F1 F 0l F I 4
10 Fartunus trituberculatus - -
4 B] | F1 F 0l F I 4
i1 Geothelphusa dehaani - -
M I | P F i F I M
12 F=zeudocarcinus gigas - -
4 B] | F1 F 0l F I 4
13 Eriocheir sinensis - -
L E] | F1 FE 2l F I L
14 Halocar idina rubra - -
4 B | F i F I 4
15 Macrobrachium rosenbergii - --
4 B] | F 0l F I 4
16 Ganodacty lus chiragra -
L E] E | FE FE 2l F I L
17 Lyziosquillina rnaculata -
M I E | F F i F I M
18 Harpiosquilla harpax -
4 B] E | F F i F I 4
19 Squilla ernpusa -
L E] E | FE FE 2l F I L
20 Squilla mantis -
M I E | F F i F I M
21 Ligia oceanica -
b B] ! F F 1l F ) b
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Charasters PESESTRTTITETSTSTRTiTeThnen alninintninininsoenlososakososalasorotororotororotororob i i i b r2e2b 222k ot oeat ot 23k s 33k sl sk sl srsbara rabalarabaratabatseshsisIskstSestsistete e Te)
Taxa i{1.11 141114411141 4.1.1. 1. 1. 1.1 1.1 1. 1.1 4. 1. 1. 1. 1. 1. 1. 1.1 1. 1. 1.1 1. 1. 1. 1. 1.1.1.1.1.1. 1. 1.1 1.1.1.1.1.1.1.1.
1 Trichalepidion gert=chi
FE I - 2l F 5 5 F F E L & & 4 2l L F W E] N W L F
2 Fetrobiuz brevistylis - - --- -
F 5 5 C F 5 & F F E ) & & M i M F i I N i M F
= Squilla ernpusa - - --- -
F Y F1 C F 5 5 F F E ] A A ' 0l 4 F ) B] N ) 4 F
4 Penaeus ronodan - - -- -
FE Y C F 5 & i1 F F E L & & 4 2l L F W E] N W L F
5 Triops cancr iformis -- -
F & F 5 5 E F F E ) & & M i M F i I N i M F
6 | Daphnis putex o Blefale ool Bl Bl A AR nnnnAnn
F F 5 F F F E ] A A ' 0l 4 F ) B] N ) 4 F
7 Fallicipes palyrerus - - -- -
FE F1 F F 5 5 F F E L & & 4 2l L F W E] N W L F
B Scutigera coleoptrata - - - -- -
F 5 I F F E ) & & M i M F i I N i M F
o Lithobiuz forficatus -- -- -- -
F ) F 5 5 i1 F E ] A - ' 0l 4 F ) B] N ) 4 F
10 | Thyropyaus sp. bvL-2001 HHA - B Bl oo Jalc a4 a Lo 14
F I F 2l 5 F F E ] & & ' 0l 4 F W B] N W 4 F
11 Marceus annularus - - - --- -
F 5 F 5 5 F F E ) & & M i M F i I N i M F
12 Scutigerella causeyae -- -
F F 5 A 5 F F E ] A A ' 0l 4 F ) B] N ) 4 F
13 Centruraides lirnpidus - -- -
FE 5 F 5 4 F F E L & & 4 2l L F W E] N W L F
14 | Lirwuluzs polyphernus - - -- -
F F 5 F F E L & & 1 i 4 F i B N i 4 F
13 lxodes hexagonus - -- -
F I 5 5 5 F F E ] A A ' 0l 4 F ) B] N ) 4 F
16 Heptathela hangzhouensis -- -
FE 5 5 F F E L & & 4 2l L F W E] N W L F
17 MNyraphon gracile -- -
F F 5 P E - P I M i M F i I N i M F
18 Priapulus caudatus -- -
F F 5 5 F F E ] .ﬁ. .ﬁ. M i 4 F ) B] ) ) 4 F
19 Epiperipatus biolleyi --- -
FE F 2l L F 5 F F E L 5 & 4 2l L F W E] N W L F
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Characters

Taxa

1| Tricholepidion gertschi EIIFIIIIG “cel- cHEEN- - -E-RlRc: - HREEH - HHRE - & - -0 - - T -0l - - - - - G C C

2 | Petrobius brevistylis cllllllﬁﬁﬁcllllll--IGIGEII BrER-Rr R lRr chrcr T BT - TRER R Bl - - -FrrlcBcrrlsTs
3 | Squilla empusa c M BEc - ccll- -HEEE- - - B cHEEHE- - Hc5EHl: - Bfc - THEEEETEE: : c R -5l - - - - HccfRlc SR EEEE
a | Penseus monodon cHfc clER: - ccll- -HEEE-H-8:-cHif: - -HcEEH- - lfc - cHEFEEE -5 -0 - THEEEEER - cRclcHE - THERN
5 | Triops cancriformis cHENcRR: - ccl- - II-G-IGEEIII-GIIIII BER: - FERREEE -5 H-BREHEE- - - - HcHcH:-R5H: 50
6 | Daphnia pulex B:Rci:-Hcl- Glll——l HcEl:-FH- cHcEEH: - Bfc - SHcERER: Sl cBccillsc- - ccRl TcHlEE
7_| Pellicipes polymerus -cEl-cH-HE-H-8: IEII—GGIIII BE:c-5Hl::FHcHl::H- llllllll——lcc TTlaTA
8 | Scutigera coleoptrats -cell- - HERERH - IGEGIII BEREREE: -HER - THEE R -5 - - - THEER THrcH
9 | Lithbius forficatus c -coll- - EHREENE-5:5: 550 - BERREE - BEEE - AN Bl -5 - -Slcl- - - - - - - B E
10 | Thyropyqus sp.ovi-2001 | ER TR T e - cell- c BT M- c - Focllcoc -BETTTE:BRTT - cclBrrlr T l- - 57T Tlaa T8l
11| Narceus annularus ciHECRR: - cEH-HEEH: - BRR:c:8f: - HHREEH-HHER - c - Bl M- - EH- -Bl:-R- - - - - - - il :EH0
12 | Scutigerella causeyae BEcH:-Hl--cH--BE%--0-5:-5H55H- -BER5EH: : cfc - SHEE: - 5:H:5- BREHN HecEl
13 | Centruroides limpidus cHEE:5EH- -cH-BEREE-B-Rceccsfc- cHEERE:-BEER - cHcl:-Hl::- - -W: 01 Tc Ml
14 | Limulus polyphemus FEEERER: - s clH- -HEHE- s - §: SHERH - - BEREH - IIIE-IIIGGIIGGGIIIIIIII T - llclcaall 6T 5
15 | Ixodes hexagonus ciHERER: - cCH-HEEN- - BRE:R:EcH-BREREE-BERE - -l 508 - - - BElceE - - - - - - - cEBr @R
16 | Heptathela hangzhouensis [l e T Ml T 7l 6 - o ol c B - - - BT c @l - BT Ec BEEN- IGIIIIIIG———IIII ———————— cllllllﬁll
17 _| Mymphon gracile HcHER-HN- - cHRHEEE - - HRE 5 - 550 - BREREE - - HEE - 5HE: - BEE - 55 - §REEE crclhtlrc Bl
18 | Prispulus caudatus cHll:E8: - ccl- cHEHE- - - B: cHER: - BEEREH - HERE - cHcHERE - IGGIIIIII————GEEI Brrrls @
19 | Epiperipatus bislleyi T R - lll——l i - - - SEEEEEE - N :-ERE- - R - BRERees- - - - - RHEEE - REN- - - - - U

tRMNA STREUCTURE
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Char acter= [202120202020002 2020203313250 30 3033150404 1 2ababatabatarabses Ishsisistsesshstete e e 26beatelatat Th T 71T T TE TR T 7E T8 BB n st ara Bbatotolororokotorabatosbosnsnbos050505 0505161
Taxa i1 1111114111141 114111111 1111111111111 1 1. 1.1 1. 1. 1. 1.1 1. 1. 1. 1. 1. 1.1.1.1.1.1.1.
1 Tricholepidion gert=chi
F 5 F I - F F i1 F Y I F
2 Fetrobius brevistylis -- -- - -
F 5 - I I F F | F
3 | Sauills smpusa Bl Jalal o o Bl Ll Bl [ o [ Bl [ B[
F 5 I I N F 1 i | F
4 | Peneus monadon Bl [alal ARNBE AnnEEn Bl [« &) [SlEl- B
o | 0 | v | oF volw | F
S | Trisps cancriformis Bl < [ala o 1o 1[4 [ RIE - Ja 4] e e 4o o 16 Gl [ B Bl o
F ) F I i F i | F
[ Lraphnia pule: -- -- - -
o N - | F F | F .q volow | F 5
7 | Follicipes patymerus Bl - [alal + o [o [l o BB . [ Gl Bl
F y F | | Y F gl 7 - F
8 | Scutigera coleopirata -- -- - - -
F F I i1 i I i1 Y W F
8 | Lithobius forficatus Bl - [ala o o Blelelll o Ll o [ - BIal; SEl- B
I I i1 F 5 T W F
10 | Thyropyqus sp. DVL-2001 Bl [ oo L[l elali]e]c [ o o) - B - Bl
F I I 5 i1 Y I F
11 | Marceus snnulsrus [+ Jallal -+ [alal - (Bl < AABEN AnnEEE HEn
F F I I Y I F 5
12 | Scutigerella causeyse LBl [ Jalal R 4 L]l Lo JRl el Jal el o 4] Bl 4
F N I F F i | F
1F | Centruroides limmpidus -- --- - - -
F 4 F I N i1 F F Y] F
GBI Lirulus polyphemus Bl < [B0E - 1+ |o (o[ [l lololoelel [ 8l o o 1B G- B[ [ e o
F 1 - I 5 i 5 I F
15 | bxodss hexagonus B 4o oo el [ Bl lal el el o 4] Bl .8 S
F I 5 I F 5 5 I F c F Y I F
16 Heptathela hangzhouenszis - -- - -
F I 5 i1 F I F I F 5 T i1 T F I F
17 MNyrnphon gracile - -
F I i1 F i1 ) i i1 b 5 N Y I F 5
18 Priapulus caudatus - - -
) F M F I I F 5 F F Y W F
19 | Epiperipatus biolley Bl < 8o ]| B o Bl e Jal el [ 4] Gl 4]
F F i1 I i1 F F T M F
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FPhilaenus spurnarius
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Meornaskellia andropogonis
Trialeurodes vaporariorum

Hornalodisca coagulata
Triatorma dimidiata
Aleuradicus dugesii
Aleurachiton aceris
Tetraleurodes acaciae
Schizaphis grarninurn
FPachypsylla wvenusta
tRM A STRUCTURE

Bernizia tabaci
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Char soters PAYSISISISISHSISHSISISIGHE D6 I6I6I6I6P6I6IENTITITITITATITHTITITIENENE)BIBIEIEIE)EIE19$9)9)9)9497919) 999 DA DANDIDIDD M 101 1D1DID D 1D 1 1DDDDDD AN D DD DDHH DD DDH D04

Taxa 111114111 1.1.1.1.1.1.1.1.1.1. i1 1414117111111 11411111 1.1.1.1.1.1.1.1.1.1.1.1.1.1.1.1.
1 FPhilaenus spurnarius
C iy W W I - 5 i1 W [ I R F i1 I I I 5 C
2 Hornalodisca coagulata - -- - - - -
C 5 I F I F ) [l ] I R [l 5 W C | [l F 5 C
= Triatorna dimidiata - - - - - - -
C ] i I C i 5 5 [ I R i i W F C C
4 Aleuradicus dugesii = - -- - - -
C ] 5 5 T I I T I F i1 T i1 F I 5
5 Aleurochiton aceris - -- -- - - --
C 5 5 F I iy C ] [l R [l W I 5
[ Bernizia tabaci - - -- - --
C 5 5 F I T W 5 [ - R i i W I 5
T Meornaskellia andropogonis - -- - --
C ] 5 5 T I 5 i1 F [ i1 R ]
8 Tetraleurodes acaciae - - - --- -
C 5 5 [l I 5 [l iy 5 ] I R I W [l I 5
o Trialeurades waporariorun - - - - --- -
C ] 5 F I F [ i F g 5 -"'-
10 Schizaphis grarninurn -- - -- -
5 ] I I i [ I R T F I
11 | Pachypsylla venusta 2 1o Bl (el -. 2 1o B - Bl HHEA --.
C iy C I 5 5 I 1] R 1] ' I I




