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I #5] (Earthworm) J& T 215 81 %) '] ( Annelida)
SEE A (Oligochaeta) 1) ME K + I EB R E %
Yih Z — i s 428 ot A AR B A S
Ao ey 2 R A HEEM., JHgit, 2019 4
ZRIAHHRE LB 3 000—3 500 P ] H o 3K
B SR AR A A 640 AT, R 4 BRI H 45| 4y AR e
FEAERZ— . b 2 R A sl Ay 5, K
BRI Hh 28 4 B0 7 S AT G 0 B R AR )
WEAE (A BG4 H O A0 TR A0 BT b i T i 1] 1) 25
PERE , W 24 1 2 I L R R LA I P T Wi e AR
S U BE I LTI AR BT SR 2 A . S R |
(Amynthas aspergillum) , I8 25 Z: MRt &5 B, 7 [
R 7Tz A3 A B i 451 ) b PR R TR TP
Ho WP )T M T . W RS K E B B WS (Amynthas
pectiniferus) BAR W] (Metaphire vulgaris) i i
JE WSl (M. guillemi) — Al B U % F (P 48 N R 38 F[E
it 2020 4ERR —F) MR MR A 2z

KA LIke T Ml e A AR R 2 AR T B AR AR
PTAESR , T 2 BT 3 0 T b e B A R B A AR
SR 1T [ 00 1 i 2 B AR B R AR R R ™ A R
BTt 7 T RUHRE T 5K 22 6] B 28 O 5 3 % 2 26 6 151 24
A 5 R I L T ORI 2. S T s B A=
BEIR RO LRSI MOl AR R T 2023 4R 7
R RAT T HAEIT A BB B 2 (8 0 bl
G L7 DR sb N X LY/ E € S EL N
i BR T 051 3 s ] R R Js ) 4 B e s v
PRt T e 2 30 B 051 35t 4% B I OR 90 TAE IR e ik &
5B EOR IR A G B R S T
HORMFR 2 PR B 22 BF 6 15138 Ml 245 64 7T 457 22 i Je 1) s
HIZ . BRI, HET 2858 R 2 E T ES B iE
Mo 2 B i 24 5k s T A B PR S A o A
B A B 5l (AL corticis) %8 % WEW (Eisenia an-
drei) IR FZWEWI CE. fetida) FI AR 1 5] 4 Ff e 1]
PEAT T AL DAL O o8 4L 26 . BARE A W
e 6 DR I 5040 SRy N R ke ] 22 AR P R HG B B 5
RE 7 A ML A B 0 1 A (ELAS (] 49 o 2 ) A
HERER ., ZHBEIE— AR, BA A
RCEFPESR N TR 55 T oy i3 A 7 IR 45 e
PE . BT IO R BN TFRA, P H N T 9IE ik
BAHEBYTE R, T2 AT S B B Wl 5515 55 I
A BB IR AR G S T e 2 3 B 0 R A 5 A RE 4
F PR AL  #0T5 ARG 4 27 (0 W 52 Bl R 4 1T 2 26
LI I WS TAEN BB, it AR5 R T

24 AR e e 0 B AR X 2 A T gl D 4 R
HEFTAG S X A5 B ik R LB £ 4T K -mer 387 A&
DR 2L T R 3 5 A Dy I 5 4 DR ARG A0 24
RO A AR 3 2 2 4 Al A R TR R

1 #MH5RFE

1.1 HEANRESHE

E N A Ve S 7S Y IR = U IS N N L SR Wi
AR AP RAE . XRAEMEMIESVI L E G, U2
FEALA AU TR K 41 DNA B8, #47 COXT F B
M+ %, PCR WAKFR R 25 pl, PCR [ 5%
.94 CHIZEPE 5 min; 94 “CAEME 30 .50 CiBk 30
.72 CHEAH 1 min, 4t 35 PMEH ;72 “CHEAH 10 min,
okitk COXI By #5197 COI-F: ATTCTA-
CAAACCATAAAGACATTGG;COI-R: TACACT-
TCTGGGTGTCCAAAGAATCA,
1.2 FHi&
12,1 AKX e AR 2 AR L8 A H A X

B HSURE B T 0. 8 mL B K mGb |5
W[ 45 mmol/L MgCl, « 6H,0.20 mmol/L MOPS,
30 mmol/L FrEERRAN 1% (W = V) 5B 2% nk s doe il
(PVP) 40.0.2% (V :+ V) Tritonx-100,10 mmol/L
EDTA-Na, .20 pL/mL B-%i % & B T, VI i J5 78 7K
- #E 10 min, F 40 pm LA U W5 98 L 75 52 40 i A%
TR . E A AR R R I B TN BE (PD) 4 R
Ml RNAase ¥ W, i H T AR BE 4 50 pg/mL, iR
AJJEE Tk EROGY 1 b, 43 8 XS i 40 i (A
MK /NA 1.06 Gb) Fil # % Mk (Liriodendron
chinense s 3K K/ K 1.8 GOVE RN S, B 5 I+
sl B 7 YRR N S o I BB TR 2 ¢ 1 LR A
FIFH BD FACScalibur %28 40 fg 4% (b 50 e % oo & FB
FeA BRAA |1 XF G 0 I 10 41 i A% B 7R WORE i B AL A
W, R A 488 nm ¥ I & K I PT Y & 54658 o
JE BRI EE 10 000 AN UKL, 28 5 R B (CV) 45
HI7E 5% LLN LB F Modifit 3. 0 fE B 4#70 1, 35
M2 R W0 A RN, 2 TR . e AR
DNA % it = N2 DNA & it X Ff WA 5 19 28 58
JE /S RE b 1 OG5 B
1.2.2 ABEAMNFFREFE

il MGICHE IO V& #8270 —500 bp HY/N A
B R SO AT X Y . A SOAPnuke v
2. 1.8 ut I I G 3R AT 0, AR R A
1E3 K75 4l PCR duplication fI FF H B 4y H
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TIR LT .
1.2.3 RBEAKAD ELFI Fo 5 b F M

YEEL K fH-h 21,4 ]ellyfish[m & K-mer 4y
i, ffi H GenomeScope v 1. 0% %5t K -mer 434 it
2 PGSR R/ VA R O RIS
1.2.4 ARAwmFHAREALTERFE

i Fl MaSuRCA v 4. 1. 177 % 3o 38 J5 #4900 ) %k
PEHAT S IE R AR H 2, Pl metazoa_odb10 B N
o0 ® &, fff FH BUSCO 5.7.1 Chttp://busco.
ezlab. org/) PEAL 2H 25 52 81
1.2.5 EERFIHH

1 1 [ L 51 1Lk ( Homolog) At A 3k i il ( De
novo) Wi T J7 35 X B B2 7 S AT R, HAR Dy ik
F: Ll RepBase v 23. 06 (https://www. girinst. org/
repbase/) VE J 5 & )5 51 (1) Lt X 50088 12 L {8 FH Repeat-
Masker Chttp://www. repeatmasker. org/) #l Re-
peatProteinMask 4. 1. 1 (http://www. repeatmask-
er. org/RepeatModeler/) 11 5] 5 €. 1 F & J¥ 51 #H {1
MIFH, I % H 4T 7325, De novo J7 3 FEEH H
RepeatModeler il LTRharvest * 46857 De novo T
B, 8 RepeatMasker Xf 8 & ¢ ¥ ok % HE F
FI B (9 )5 57 85025 1 e i A7 4 2, ] Tandem re-
peats finder T.H"" ALK 4L b iy B BE F & 51,
1.2.6 A EFN A2 B

i J MAKER v 3. 01. 03" #E47 5 K H00 L T
T 1 B8 B A e i 2H BN B e e T ) 55 T B AT
2% 1 (Caenorhabditis elegans) %1852 1k 45| 5 7% T &
JU: s 3 VR 4 Fb AR RO . X S 38 B ) 3k T A kAT
blast Xt (-p tblastn -e 1e-5 -F -m 8) . $RJ5 f#i [ Ge-
neWise ™" M 47 5 59000, DA 951000 445 S v Bt AL Pk 32k &%
H 5 B/ 3 2 000 A, T AUGUSTUS™ &5
SNAP™ Z 80l 2k . s 54180 1 Je il HISAT v
2. 2. 1 SEAT Lo AT . 8RJ5 f F StringTie v 2. 2. 1500 3
i, i i MAKER #E47 5% & 15 3| g & 3
A8 LU PRIE B 2 3 R 0 Y i) SE . KEGG Cht-

tps://www. genome. jp/kegg/). SwissProt and
TrEMBL %4 2 Chttps://www. uniprot. org/) Fl T
FL I I R 7 B¢, InterProScan Chttp://www. ebi.
ac. uk/interpro/download/) FF GO TfE 2047 .
1.2.7 ZBEAOAES RAR AR HAE

ffi I GetOrganelle™" 3 47 £& ki 44 2H %5, Mit-
oFinder™ F T4 b AR R 41 B . M NCBI ¥ %
FR IS Y T ke 5] R A L DX 2H B L A Phylo-
Suite(v 1. 2. 3)"* BEATLL KA Z B A OF /5 1 T4
RS TRUNIUESS W A= R
1.2.8 AEMH RGLF WA

M NCBI Bl 2 3R A5 B o 15 8] e A 1 ] 5 %
5% Y 5] 4 35 DR 418000 L il P OrthoFinder™ 548 &
FIFRAEF  MAFFTS JIF 5617 81 i 2 6 X
Gblocks™™™ il F 2 Bk Lo X I3 41 22 5 %6 K 9 X B
KaKs_Calculator 3. 05" I T35 A ] 1 £ 5 5 5 4
B Ka Ks & Ka/Ks WAH,R FH TR £ 4 19 wr
AL R .

2 HRE5SMH

2.1 RAEBREMNHEERAKN

COXI F:H ) PCR ¥ 3 /=¥ K/N K 659 bp,
T COXT FEN it )57 51 (CDS) 1) 38— 697 i i, 5 4>
Ky 42. 8% (B 1), it %t NCBI Bl B i 46 % L 3k
155 H F5 — 2P (Identity) & & Y F 24 B
|, IeARAG 57 KRN S I BB A B, — B
90.07% F| 99.22% Z A, WA, ZH EH 5 A.
longicaeca JNIM BB (M. cali fornica) ¥ 5] — 3 P
Bl 85. 36 %5 84.45% . Ui 2K 41 i A 5
J G 00 22 B 87 X ot 40 AR S N S e TR Y
A BB MR A K/DN 111 Gb, R REH
0. 86 %6 ; fili I I S Mk AF hy 8 S, 1155045 3 L JL A 4
K/NHA0.98 Gb, B 5 RECH 1. 46 %0, Pk 2 if
S EBWEERA KN N1 Gb £4.
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COXI ATGCGATGACTAT MR R e e ARNElE AACCCTATACTTCATTCTAGGAATTTGAGCCG 70
Result  ------oc-omecrocroococacmmcnoecoemaa- AACCCTATACTTCATTCTAGGAATTTGAGCCG 32
CoxI GAATAATTGGAGCCGGAATAAGACTTCTTATTCGTATTGAATTAAGACAACCTGGATCCTTCCTTGGAAG 140

Result GAATAATTGGAGCCGGAATAAGACTTCTTATTCGTATTGAATTAAGACAACCTGGATCCTTCCTTGGAAG 102

CoXI AGATCAGCTATACAACACAATTGTAACAGCACACGCATTTCTAATAATTTTCTTTCTAGTGATGCCAGTA 210
Result AGATCAGCTATACAACACAATTGTAACAGCACACGCATTTCTAATAATTTTCTTTCTAGTGATGCCAGTA 172

COXI TTTATTGGCGGTTTTGGAAACTGACTGCTCCCACTTATACTAGGAACCCCCGACATAGCATTCCCACGTC 280
Result TTTATTGGCGGTTTTGGAAACTGACTGCTCCCACTTATACTAGGAACCCCCGACATAGCATTCCCACGTC 242

COXI TAAATAACATAAGATTTTGACTTTTGCCGCCATCCTTAATTCTATTAGTAAGGTCTGCGGCTGTTGAAAA 350
Result TAAATAACATAAGATTTTGACTTTTGCCGCCATCCTTAATTCTATTAGTAAGGTCTGCGGCTGTTGAAAA 312

COXI GGGGGCTGGCACCGGATGAACAGTTTACCCCCCTTTAGCAAGAAACATAGCACATGCGGGTCCCTCTGTA 420
Result GGGGGCTGGCACCGGATGAACAGTTTACCCCCCTTTAGCAAGAAACATAGCACATGCGGGTCCCTCTGTA 382

COXI GACCTTGCAATTTTCTCACTACATTTAGCGGGTGCCTCATCAATTTTAGGTGCCATTAACTTTATCACTA 480
Result GACCTTGCAATTTTCTCACTACATTTAGCGGGTGCCTCATCAATTTTAGGTGCCATTAACTTTATCACTA 452

COXI CAGTAATTAACATACGATGATCAGGGCTACGCTTAGAACGAATTCCACTATTTGTTTGAGCCGTAGTAAT 560
Result CAGTAATTAACATACGATGATCAGGGCTACGCTTAGAACGAATTCCACTATTTGTTTGAGCCGTAGTAAT 522

COXI TACTGTAGTACTTCTACTATTGTCGCTTCCCGTATTAGCCGGTGCTATTACTATATTACTAACAGACCGA 630
Result TACTGTAGTACTTCTACTATTGTCGCTTCCCGTATTAGCCGGTGCTATTACTATATTACTAACAGACCGA 592

COXI AATCTAAATACATCCTTCTTTGACCCAGCTGGAGGTGGTGACCCAATTCTATATCAACACTTATTCHELRE 700
Result AATCTAAATACATCCTTCTTTGACCCAGCTGGAGGTGGTGACCCAATTCTATATCAACACTTATTC- --- 658

coxi I e e e TATTTTAATTTTACCTGGATTTGGTGCAATTTCACACATCGTGACCCA 770
R L T i T

CoX1 CTACACAGCAAAACTAGAGCCATTTGGCGCTCTTGGTATAATTTACGCCATATTAGGCATTGCCATCCTA 840

Result mmm s s e e e e e e e e e e e e e e e e e e e oo -----e

Bl 1 COXT JEH il )5 51
Fig. 1 Sequence of COXI gene

2.2 SREBEEANFHEFESITRER AT

T AT D4 I Y R B SE 3 4 A B9 DNA Y
R BOE YK EE A 350 bp. X & i B8 5 3545 150 bp
[ reads 3£ 44. 21 Gb,H A Q20 Fi & ) reads 5l
98.84%,GC & & M 40.34% ., i | GenomeScope
XF K-mer 8048 #4798 11 HAU& BETE 93. 893 2040 FlI
98. 307 0Y6 =2 I , 3% WA AR 70 %ot S B S0 408 19 400 & 8 4
£ 1 K-mer HHfEiTEEAKX/N

Table 1 Estimated genome size by K-mer analysis

T U T AR B SR A R PR A T
FEALH 641 Mb 247, Horp R ¥ 5135 5] 329 Mb, i
2R B 51 3% I H G R (4 1. 68%) , %KW
PR AR s 2R (R D, XA ER
JCHRAE K -mer 555 4 A B L (& 2) , 7R 78 2 16 X
MR 1/2 /b A 45 W i 2 A

i H mER/ % BRI/ bp HTHEIFHKEE/bp AR ¥ 3K/ bp G RE/ % HiRE/ %
Item Heterozygosity/ % Haploid length/bp Repeat length/bp Unique length/bp Fiting/ % Error rate/ %
Min 1.684 91 641 566 167 329 078 706 312 487 461 93.893 2 0.167 598
Max 1.686 62 641 702 783 329 148 781 312 554 002 98.307 0 0.167 598




KB % S IFE | ( Amynthas aspergillum ) & E 4B 7l i

GenomeScope profile
Len:641702 783 bp; uniq:48.7%:; het:1.69%; kcov:29.3
Err:0.168%; dup:1.25%; k:17

Coverage
K 2 K-mer 54 &

Fig. 2 Distribution map of K-mer

2.3 SREGIEFEABAEMRE LM

i} MaSuRCA X} 2 3 & 85| 1) — A0 5 Hodis it
AP 2 LR 2K 2490 765. 69 Mb 9 Contig
F1766. 18 Mb 1) Scaffold, H: 7 Contig 5 Scaffold /&
i K3 69 772 bp, il Contig Fil Scaffold A N50
S 4 755 bp 5 5 254 bp(F 2)., BUSCO A% 4
RN RS AR 76. 70609 BUSCO #%
DHER (R 3,
%2 MaSuRCA AL R
Table 2 Statistics of MaSuRCA assembly results

1e+07
1

~ Observed

= Full model
Unique sequence

~— Errors

- K merpeaks

Frequency
6e+06 8e+06
1

4e+06
1

2e+06
1

0e+00

Contig Scaffold
WiH
Item BRI/ bp B JrBR/AN/bp B
Size/bp Number Size/bp Number

N10 14 118 403 15 534 3677
N20 9 927 10 610 11 015 9621
N30 7 555 19 511 8 416 17 640
N40 5979 30 944 6 615 27 942
N50 4 755 45 341 5 254 40 976
N60 3759 63 487 4131 57 454
N70 2902 86 663 3171 78 624
N8O 2105 117 570 2 299 106 875
N90 1309 163 128 1418 148 848

Max length 69 772 69 772

Total number 269 137 249 900

Total length 765 693 575 766 183 714

GC ratio/ % 40. 66 40. 66

Note:total number and total length are the number and length of frag-

ments of all assembly contig and scaffold.

BEFEDH

£ 3 BUSCO ¥fl & Rgxit
Table 3 Statistics on the results of the BUSCO assessment

Fen Hiw T/ %

Types Number  Percentage/ %
Complete BUSCOs (C) 732 76.7
Complete and single-copy BUSCOs (S) 631 66. 1
Complete and duplicated BUSCOs (D) 101 10. 6
Fragmented BUSCOs (F) 133 13.9
Missing BUSCOs (M) 89 9.4

Total BUSCO groups searched 954

2.4 SHEBEFEAEEFINTWER

il 17 Homolog ( Trf, RepeatMasker, RepeatPro-
teinmask ) 5 De novo W Fh 7 X} 2 35 T i
LA/ T 83T B, 4 AR AR 40,79,
59.77.57.04,365. 67 Mb = K& JF 51 , X A [f] 75 12 3R
A7 8 A 0T R AR 3R AR B T 386. 28 Mb
SFA) AR AL TS 50. 4206, TEiZSE
grp, i EZ )7 5] F 2 DL E Z (Interspersed re-
peats) & F, N b i — 25 X} & & ¥ 5 b §E R o 1
(TE)FEAT A [7) 26 BL Y 73 28, TF 40 58 7T 804 W& 4.
Hodr, K K %5 8 & 7 51 (Long Terminal Repeated,
LTR) 2+ 5 BRI, L AL E 19. 86 265 H
W K WAE 8 &2 g6 (Long Interspersed Nuclear El-
ements, LINE) , i JE N 41 B9 12. 48 %0, [A] I, X A [)
1) TE J351 53 B BE HEAT 43 M7 1] 3 (a) 7R T LA Rep-
base N, T RepeatMasker /B85 319 TE 43 1
BE A3 A ] Horh E 52 ) 51 3 DUIR 43 B B2 ) DNA #%
JiE ¥R F L HWRK PL LINE 28 &5 1 i De novo J7 ik
W A B B 2 A EE LD LTR O &, KR
LINE 5 DNA # ¥[8 3(b) .
x4 EERINELER

Table 4 Classification results of repeated sequences

e e T KJE/bp /%
TE Length/bp Percentage/ %

DNA transposons 64 488 599 8.420
LINE 95 609 592 12. 480
SINE 272 483 0.036

LTR 152 164 593 19. 860
Other 29 706 0. 004
Unknown 168 529 890 21.990

Note: SINE means short interspersed nuclear elements.

2.5 SHREBERTMUNMERER

it MAKER X 5 D9 100 0 £ 4l 45 i A7 3% &, 3t
PAF 27 864 A~ LW K A, H P A K N
5 094. 78 bp., VY 4iiS ¥ 5K B A 1 404. 87 aa,F-1
S FEE N6 164, PSP K E 228, 01
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LINE
LTR

2.07
(a) EDNA transposons
SINE
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(a) The divergence distribution map of Transposable Elements (TE) obtained through RepeatMasker annotation using Rep-

base as a library. The x-axis represents the divergence of TE sequences annotated in the genome compared to the corresponding

sequences in RepBase.while the y-axis indicates the percentage of TE sequences in the genome at that level of divergence. Different

TEs are indicated by different colors. (b) The divergence distribution map of TE predicted by the De novo method.
Pl 3 4 B e I 1 G B G A

Fig. 3 Divergence distribution of four TE sequences

bp, FXI N & TKIE N 622,07 bp, X 24 i 5 B 1500
B FEAT I BETE RS, 27 597 A FEN (99. 04 %) FETE
BE b RS B B, o o26 610 R
(95.50 %) 7 NR 4 b 4R 15 14 B¢, 18 646 LA
(66. 92 %) 7 KEGG 45 1 h iR 15 3 B, 17 305 -3t
W (62.11%6) 75 GO B4l FE 3K A5 7 B (R 5), #
KEGG #E FE ik B W R E M 57 S
(Signal transduction) . N 43 W & 4t (Endocrine sys-
tem) FE YL %2 955 (Infectious disease) #H X2, 4
WA 9 933 (35.6%).5 776 (20.7%) 5 4 718
(16. 9 V) A EE M, 5 40 pE b 1324k A5 55y 1% 5.
MRS AR T AEEENXRLE 4],
B GO BUOHE PR 1 R 10 5 1] 32 72 43 A1 6 200 it 3ok B2 (Cel-
lular process) . 40 ifl f# 5 3£ 4K (Cellular anatomical
entity) f1Z5 & (Binding) U RE 4325, 43 il 5 12 029
(43.2%) .12 087 (43.3%) 5 11 241 (40. 3%) 4~ 3
) R e Y TR AN SR (s N =R S iR |
Oy T I AEM G RS R W3 5 5 E 4(b),

x5 MgEFRER

Table 5 Results of functional annotation

B 4 ERHUE e/ %
Database Number of annotation Percentage/ %

NR 26 610 95. 50
Swissport 16 755 60.13
KEGG 18 646 66.92
TrEMBL 26 260 94. 24
Interpro 23 397 83.97
GO 17 305 62.11
Annotated gene 27 597 99. 04

Total 27 864

2.6 BREBEXNGEERNEAREESSEZLETS
&SR

i NCBI S Pe 6 38, L3R5 47 58 B 4ok (4
A2 ) B 5 B (Megascolecidae) Bl 5] 54 38 106 4%, 13
Sy 58 A~ e w5l Ay B, 3@ 2 B B F A 4R EL, X CyeB .
COXT %5 13 A~ PR B o9 FURR A 1 35245 BE 25 1617 22
FERBCA LS5 B K 5Ca) TR, 78 B 15 B P i 5]
P ) 38 4% B B (p -distance) B B 3 56 0 43 4 » L 0 —
15. 1% 37, Hof R 2 B 16l (AL robustus) BN e K
By FPN 2 BB (15.1%), H R J& Duplodicodrilus
( 13.6%),
(10. 9%0) , M Z A B Fp N AL N 1. 9% . A
Fift 1] B S 2 AL R B o 19. 5%, B BB 5 4 B
Tl T s ] g £ B B A /N (16 0%, k2 )@ T
VU732 40 A 0 TR ) ke 5] 99 o b 12 8 T 51 (AL masata-
kae ,16. 2 %) A28 H 1] (16. 2% [E 5(b) ], &
PR 5V Tz 40 A R e g Al A R e R
(Amynthas) B R TE € B B (A, gracilis) . BFZEH
W CA. morrisi ) B2 L B W /Y 35 4% BB 4 5 N
19.3%.19.5% 5 19.8% . M4h, S BB 5HiFH A
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Abstract: Amynthas aspergillum ,commonly known as the “Guang Dilong”,is an earthworm species widely
distributed in Guangdong and Guangxi provinces of China,and has important medicinal value. In this study,
the genome of A. aspergillum was analyzed by flow cytometry and high-throughput sequencing. The genome
size,repetitive sequence, heterozygosity and GC content were calculated,and the genome was predicted.anno-
tated and identified by bioinformatics. The results showed that the genome size of A. aspergillum was ap-
proximate 1 Gb. The full-length Contig sequence of 765. 69 Mb was obtained by de novo assembly of the sec-
ond-generation sequencing data,and the haploid genome was assembled into about 641 Mb. Among them, the
repeat sequence was 386. 28 Mb,accounting for 50. 42% of the total length,the GC content was 40. 34 % ,and
the heterozygosity rate was 1. 68% ,indicating that the genome of A. aspergillum had the characteristics of
high repetition and high heterozygosity. A total of 27 864 genes were predicted in the genome, of which
99. 04% could be annotated in the functional databasesand more genes were enriched in signal transduction,
endocrine system and infectious disease. Based on the analysis of the mitochondrial group of Megascolecidae
species,the intraspecific genetic distance (p-distance) of earthworms has a wide distribution (0—15.1%).
Among them,A. robustus showed the largest intraspecific gap (15.1%) ,followed by Duplodicodrilus acinc-
tus (13.6%) and Pheretima kutamaensis (10. 9%). While the intraspecific genetic distance of A. aspergil-
lum was 1. 9%. By calculating the genetic distance between different species,the genetic distance between A.
aspergillum and Metaphire californica (16.0%) was the smallest, followed by Amynthas masatakae
(16.2%) and A. robustus (16.2%). These four species are all widely distributed in Guangxi. Based on nucle-
ar genome data,the genetic distances between A. aspergillum and M. vulgaris and A. cortices were 15. 64 %
and 20. 03 % ,respectively. However,the genetic distance calculated by the mitochondrial genome was 21. 00 %
and 19. 80 % ,suggesting that both the traditional taxonomy based on morphological and anatomical features
and the classification based on mitochondrial lineage have certain limitations when used alone. A comprehen-
sive understanding of the evolutionary history of earthworm species depends on more nuclear genome data.
This study provides a foundation for the high-resolution sequencing of the A. aspergillum genome,as well as
for research on genetic diversity conservation and artificial breeding. This study lays a foundation for the fine
sequencing, genetic diversity protection and artificial breeding of the whole genome of A. aspergillum.
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