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Abstract

The Great Purple Emperor (Sasakia charonda) is a large butterfly widely distributed in
northern Indochina, South, East to Northeast China, the Korean Peninsula, Japan, and
Taiwan. According to the current classification, this butterfly is divided into four
subspecies. However, no obvious identification characters are found on the
morphologies, and it is hard to trace the origin of the commercial specimens if they
might be illegally collected from Taiwan. At present, all the subspecies populations are
threatened by the insect trade and habitat destruction, except for the Japanese
population. The Taiwan subspecies, ssp. formosana, has experienced a significant
reduction due to habitat loss and intensely commercial collecting. Now this butterfly
has been a protected species under Category I (endangered species) for over 30 years,
but the protect actions for this butterfly are still poor. In order to obtain more
information for making conservation strategies on this species, our goals in this project
are 1) to clarify the subspecies relationships among four subspecies, and 2) to provide
general genetic information on Taiwan population. In this study, total 32 specimens
were obtained from museum collections and NGS genome skimming was used to obtain
mitogenomic sequences for further analysis. The results showed that the Great Purple
Emperor in Taiwan is a unique subspecies, distinctly separated from the other three
ones around one million years ago. Moreover, the other three subspecies are mixed into
one clade and could not be further divided. Our results also show that Taiwan
population began to differentiate about 120,000 years ago, and compared to historical
collection from 1981-2000 (8 genotypes; N=10) and 2001-2020 (3 genotypes; N=5),
the genetic diversity seems to be lower recently. We make a caution with the current

result because more samples are needed to clarify this genetic reduction.
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Genus Species ssp DNA No. Date Country Location xRk Haplotype
1. |[Sasakia charonda formosana  |22L.W02005 1928 Taiwan |7+ » I % F F1(Chikutd) |fFscieh ¥4 F ¢ B #385%“7 |hOl
] ) Shinchiku(#7# ') » Shiigao | , N )
2. |Sasakia charonda formosana  [22LW02004 1934 Taiwan Chikut Frctr k¥ L R ¢ R F2% T |h02
ikuto
i ' PLAEA R R ks
3. |Sasakia charonda formosana  [22LW06050 1972 Taiwan |¥*[F, 4R &% & : , h0o3
B L
) , Rzt BFE 52 G358 %
4. |Sasakia charonda formosana  [22L.W06096 1986 Taiwan |¥*FRE~ B-% Rk o * /, ) il , K ho1
R R AR ] R
) , Rzt BFE 52 G358 %
5. |Sasakia charonda formosana  [22L.W06098 1986 Taiwan |¥*FRE~ B-% Rk o + o il , K ho4
R R ] R
6. |Sasakia charonda formosana  |21LW12035 1987 Taiwan [+ 7,52 2= 1F Rz p RPEEE 4 ho5
7. |Sasakia charonda formosana  |21LW12037 1987 Taiwan [+ 7,42 2% 1F Rz p RPEE 54 ho6
. . ) . AR S5 of L5 SRS G L - g
8. |Sasakia  |charonda formosana  [22LW06094 1988 Taiwan  |¥* [l 4L & 2 & . t o v ‘ “ ho7
h ¥5 ?{3}’}1"55 EY 7
YTy
9. |Sasakia charonda formosana |22LW06048 ~1996 Taiwan |[#*Fl, 4R &5 3 L ) ‘ ho5
L RS B L e |
10. [Sasakia |charonda formosana  [21LW12036 1996 Taiwan |## % B- P Rz p RPEEE 54 h09
11. |Sasakia charonda formosana  |21L.W12040 1996 Taiwan [F'Flfe 8% - P Rz p RPEEHE 4 h08
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12. |Sasakia  |charonda formosana  [22LW06095 1997 Taiwan  |[+* [, 42 2 % ik . ‘ h10
th ¥y 2 ?’(;j:‘;{é)éﬂ ;E 7
. : ! B2 B F2 a5
13. |Sasakia charonda formosana (22 W06097 2000 Taiwan ¥ [F, R &~ & . Ry , K h09
f,é: ¥ ?’(;j:‘;{é)éﬂ ;E i
- : AR ¥ L2 R €453 A5
14. |Sasakia charonda formosana  |21LW12027 2010 Taiwan |#H# % B . p h0o5
ENCE g NN
. ., R LN I e
15. |Sasakia  |charonda formosana  [22LW06100 2015 Taiwan |¥* B, R &~ B . i . il , “ h11
BF %R R
. ., R LN I e
16. |Sasakia  |charonda formosana  [22LW06101 2015 Taiwan ¥+ B, &~ B . i . il , K h11
HHERPFY R
: T A
17. |Sasakia |charonda formosana  [21LW09014 2017 Taiwan  |+* [ 4R & = . S h09
PR ARA AR R
. R R LN I e
18. |Sasakia charonda formosana  [22L.W06099 2019 Taiwan |¥*[F, 1R &% & B i ) i ‘ K h09
REE R R
19. |Sasakia charonda formosana |21LW12038 Taiwan |[F*B 22~ B Rz p RPEE 54 h09
20. |Sasakia |charonda formosana  [21LW12039 Taiwan  |¥* [, 4R & = 1 Rz p RPEEE 54 h09
YTy
21. |Sasakia  |charonda coreana 21LW09016 China |X# , , I
L R~ BT A S
TRy
22. |Sasakia charonda coreana 22L.W06027 2015 China |#+: , e ‘
L LR~ BT A Sl
23. |Sasakia charonda yunnanensis |N7168 2008 China |£ A& TR ARLESFE
24. |Sasakia charonda yunnanensis |21LW12051 2021 China H 2 LTS e OF- S




BB BN EERR LY R

ve il
, Y FEEY
25. |Sasakia charonda yunnanensis |22LW06026 2021 China Za , , ; ‘
BB AR EEF TR
LR Jedr ok g
26. |Sasakia  |charonda yunnanensis |21LW09015 China |R & W e e gy e L rot e
PR ARAFARICET R
, LR Jedh k-
27. |Sasakia charonda yunnanensis |21LW09017 2018 Vietnam |Pong Van, Ha Giang , ,
BAERAAEFRIAT R
, L TR SRR g
28. |Sasakia charonda yunnanensis |22LW06036 2018 Vietnam |Pong Van, Ha Giang , _ ,
BAERAREFRIAT R
LR Jedr ok g
29. |Sasakia charonda charonda 22L.W06038 1968 Japan £ I ) ,
EAARAEFRICET R
LR Jedr ok g
30. |Sasakia charonda charonda 211L.W09018 2021 Japan = K ’ ]
EA RS ERICET R
31. |Sasakia charonda charonda AP011824 Japan GenBank
32. |Sasakia charonda charonda AP011825 Japan GenBank
33. |Sasakia funebris funebris NC 022134 GenBank
. . _ o R 3t i R SR E K-
34. |Hestina assimilis 221L.W06102 2018 Taiwan  |¥* [l 4L & 2 & ) *i ) /f_ t
h ¥5 ?{3}’}1"55 EY 7
35. (Sasakia charonda formosana  |22LW02003 Taiwan Foud Frcl b ¥4 R é% R kT
36. |Sasakia charonda formosana  |22LW02006 Taiwan AF Am Frcle ¥ LR 6 B EiEskT
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Number haplotype number  nucleotide diversity haplotype diversity
spp. formaosana 20 11 0.0004788 0.89
spp. charonda 4 4 0.0020893 1
Spp. coreana 2 2 0.0000682 1

Spp. yunnanensis 6 6 0.0020241 1
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