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by the method of delta-delta Ct. RACE results showed that the full-length of cDNA sequence was 2 354 bp
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(GenBank Accession number: KP637161), including 367 bp of 5'-UTR, 844 bp of 3-UTR and 1 143 bp ORF

(Fig. 1 and 2). Phylogenetic analysis showed that Sox2 in Eisenia foetida was conservative in phylogeny

compared with other species (Fig. 3). The g-PCR results showed that Sox2 expression transcripts were not

significantly different in head, clitellum and tail body segments (Fig. 4a). The expression level of Sox2 in the

tail was obviously up-regulated during regeneration, and reached the highest level at 12 h after amputation, 22

times higher compared with that in the beginning of amputation (Fig. 4b). These results indicated that the

Sox2 gene may be associated with the regeneration in earthworm. Our research has provided new evidence

for further understanding of the molecular mechanisms of the regeneration.
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g0 A FANIEZE R R R, bR NAERE T
(R I 7 21k . Sox2 HIIX Rl A 5 POU
N1 Oct-3/4 —3. Sox2 J 2 KIETHE
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2d.

1.2 SERHVE

121 HERPRE ATEMEINGE L ~ 6144
A NPT TR, I T2 26 ~
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1.2.2 J& RNA [32ELE cDNA F—HH& R
IRy 0.1 g £ 5 FHUA IBFER R, In AR DGE
WEES, FEWFBS OBy AR, B RHA 1 ml
TRNzol &t RNA $2HGF] CHERORMR AR R
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i, -80CIRfF#MH. LLE RNA Shtif, LA
OligodT18 25 |4, 4% i 4 5 M-MLV Reverse
transcriptase (Promega) ¥iH]1i4 % cDNA 2
—Hk.

1.2.3 Sox2 ERFRFBHIRE Rl GenBank
thoK®ifi (Larimichthys crocea GenBank:
KF246679.1). &ili#REEDL (Pinctada fucata,
GenBank: KC758858.1). 1lI=F (Capra hircus
GenBank: JQ290347.1). A (Homo sapiens
GenBank: BC013923.2) [ Sox2 Jk A {55 [X 41
Wit 1 6514 Sox2-F fl Sox2-R (% 1), PLE
& cDNA 55—k, PCR 4 Sox2 JLP
W] Bt PCR OWARZR A 20 pl, 1% 2 pl PCR
Buffer (10 x, TAKARA). 2 ul MgCl,

x1 510/F5
Table 1 Sequence of the primers
519 73 (5'~3) P &
Primer Sequence (5' - 3') Length (bp) Usage
Sox2-F GAGAA CCCCA AGATG CACAA C 200 H 3L
Sox2-R GGCAG CGTGT ACTTA TCCTT CTTC Target gene
p-action-F TCCAT CGTCC ACAGA AAG 149 e
p-action-R AAATG TCCTC CGCAA GCT Internal control
Sox2-GSP3 GCGTG TCGCC AGTGG AAGCT GCTGT
Sox2-NGSP3 TCACC TCAAG GAACA TCCCG ACTAC AA IRACE
Sox2-GSP5 CTTAT CCTTC TTCAT CAGCG TCTTT GTCTT
Sox2-NGSP5 TCGGG ATGTT CCTTG AGGTG AATGG SRACE
3-CDS Primer A ﬁﬁfif\c; ETSAGTC G/’AI::_/SA CGCAG AGTAC (T)30VN (V= e
5'-CDSPrimer A (M25VN(V=AGorC;N=AC,GorT)
UPM-long CTAAT ACGAC TCACT ATAGG GCAAG CAGTG
GTATC AACGC AGAGT RACE
UPN-short CTAAT ACGAC TCACT ATAGG GC
N-UPM AAGCA GTGGT ATCAA CGCAG AGT
SMARTer 1A RACE

Oligonucleotide

AAGCA GTGGT ATCAA CGCAG AGTAC XXXXX
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(25 mmol/L)+ 1 ul ANTP (2.5 mmol/L). _L3JiF
AR 514045 0.5 ul (10 pmol/L)+ 0.5 ul LA Taq
i (SU/WD AT 1 pl B4R, LL ddH,0 M 78 % 20 pl.
19 5AT A : 94 CTRAL T 3 min; 94°C 30's,58°C
30s, 72°C 30s, 35 M 72°CLEfH 10 min,
I 4CLRAT- - PCR P48 I 1%35 IE B e A i
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DH5a B2, 4% 08 J5 ¥ BH I ve BEAE T
P8 2 S 124 ol WA o IO o = /T o
124 RACE ¥ RACE Aty 1%
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& (Clontech) MIUiBI AT, B—Hy i L
WS I PH UPM Mix, NS4 3%k GSP3-1,
5'ut; & GSP5-1. 2 A4 44 L5 N
N-UPM, TFUi514 3"k GSP3-2, 5tk
GSP5-2,

%% PCR Y 4G4/ ): 95°C 3 min, 25
MG 95°C 30's, 68°C 30s, 72°C 3 min, &
ARAEMH 72°C 10 min. ¥ EE—%& PCR =it
FRHEA PCRY MY, &AfF4: 95°C 3 min,
25 M 95°C 30's, 65°C 30s, 72°C 3 min,
KARIEAH 72°C 10 min. 1975k B Tk st ke iy
UK, 4S Red Plus R G a4 4 27~ PCR j~
M 1% B M NERE AR K, DNA Marker 4
DS2000 (] ZR AR AEMRHA R A F]D, 4S Red
Plus #% B gLt 7 4 6 o o« FH BB e DNA
AR Pl atifh H R B (Rl T
W TR B IR A D, Ik 44k 5 1) RACE
)5 pGem-T Easy Vector System T #4434+
P AR, AR S KT DHSa,
% LB PHL (& Amp+) REFRIE, SRR
B, W
1.25 Sox2 ZEFFYEHEMT RACE T4 R
FIH DNAMAN 22 SR ik 13 51 914 Lk AT
Priz, MRAMAKTYIESFHA ORF Finder
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4y MriZ Fl ExPASy  (C http://web.expasy.org/cgi-
bin/compute_pi/pi_tool) Fll; 155 ko A H
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DNAMAN # k4773 #r: [N 1] MEGAG.06 %
fF, R BKRIZE (maximum parsimony,
MP) #J 3L, bootstrap {E ¥ 5E A 1 000 (XS
A 2014),

1.2.6 ERFNER PCR #juw EikFla
LightCycler 480 SYBR Green | Master kit Il F
ROCHE v wl; ZJtkdllfids s ROCHE
LightCycler480. 5|#%f (Sox2-F, Sox2-R) fk
b Sox2 FERIHI GRS, Pl 200
bp: %&4% p-actin fEANSILR, KN
149 bp (Chen et al. 2011) . %% PCR Jx
N4k Z& K LightCycler480 SYBR Green |

(2 %) 7.5 pl, EFUWESH (10 pmol/L) 4%
0.2 ul, A cDNA 5 ul, ddH,0 #hE 5 15 pl.
R4 AT 94°C AR 10 min; 94°C 15s, 60°C
1 min, 40 MEIEK.

127 ¥AEAE JOuE R PCR kil
I H Delta-Delta Ct J7 v 1EAT AHX € & 43 #r

(Wong et al. 2005) , FRAFEE R AT RIE K
*F, N SPSS19.0 # AR H HL R F TT 2253t
TG0 HT . 48] GraphPad Prism 5 -4
K (2755 20100,

2 #4R

2.1 Sox2 H:H T ES R4

FIH 515 (Sox2-F, Sox2-R) #4T PCR,
337 %7 200 bp ) Sox2 FEDK IR B (&
la). 3'RACE 3245415 K BEZ1°4 1 600 bp,
il 5" RACE £ 24 700 bp (& 1b). P45 A
F DNAMAN 2 2B a4k 17 1) 35 LA T B
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Fig. 1 Amplification product of Sox2
M1. DNAZ% T br#EMarker 1; 1. Sox2-FIRY™ 1 7=4); M2. DS2000
DNAZSFEbiifE; 2. 3' RACEY 1474 3.5 RACEY #4r~
M1. Marker 1; 1. Amplification product of Sox2-F/R; M2. DS2000;

2. Amplification product of 3" RACE. 3. Amplification product of

¥, 13305 72 s Sox2 5841 cDNA FEF1,
%3N cDNA P44k 2 354 bp, A4
367 bp (1) 5" AERIEX, 844 bp M 3" I E R i
X Fghifih 380 A2 HERYR AL 1 143 bp FH
BEME (B 2), 7E poly A J& ¥ 10 bp AAFLE N
RBA5 575 AATAA. %75 24258 GenBank,
S5 ) KP637161.

FIH EXPASy [ ProtParam 7E & il 4 1),
FRPE R HEIR 74 T G A 8 (A (R B R o, 4
N EE AR 27 ik 40.45 ku, S5HE AT
4 9.85. F|H] Signal P 4.1 FEFFKR, AHT9T15
FIMRAREIR T IIA GG IR

£t NCBI Blast f1%, &1 %M Sox2 %k
[R5 He At Rl Y Sox2 & (R 5), Sox ik B ik ) H:
Al B DA fe o 2R P A1 480k NCBI i
FI RS I P80 PEA R, AT PR Sy 2
P, SR 5" u S Sox B KK MLALM)

5'RACE.

1 ATGGGCATGATGACCCAGCTCAAGGGGGCACCCATGCCTCCGCCACATTCCGCCGCCAGCGCCCCGTCTCAGCCTCCGGGLGTCGGLGGE
1 MG6GMMTQLEKGAPMPPPHSAASAPSQFPPGV GG
91 TGCAAGAACTCGACCATGCCCGCCAGACAGTCGGCATCGAACCCGCAGCAACAGATCTTGCCGCCGCACTCGTCTCATCTCCACTCGGGA
31 CKNSTMPARQSASNPQQQILPPHSSHLHSSGEG
181 ACTGTAAACACCGGAATCGGAAGTGGCGGCAGCGGCGGAACACAGGGCGGACACGGCGGAAGTGGCGGTGGTCCGTACTCGTCGGCCACC
61 TvVvVNTGIGSGGS GG6GTQGEGEHGGESGEG6EG6P Y S S AT
271 GGAAACGGAAACACGAAGCAGAAGCCGGTGGACGACAGGGTGAAGCGTCCGATGAATGCCTTCATGGTCTGGTCGAGGGGCCAGAGACGC
91 GNGNTIEKQKPVDDRY KRPMNAFMYWSRGQRR
361 AAGATGGCCCAGGAGAACCCGAAGATGCACAACTCGGAGATCTCGAAGCGGCTTGGCGCCCAGTGGAAGCTGCTGTCGGAGTCGGAGAAA
121 KMAQENPI KMHNSETISI KR RLSGAQWIE KTELTLSESEK
451 AGGCCGTTCATCGACGAAGCGAAACGACTGCGGGCCATTCACCTCAAGGAACATCCCGACTACAAGTACCGGCCCCGCCGCAAGACAAAG
151 R PFI1IDEAKRLTZRATIMHLIEKEHUHPDYIE KYRPRIRIEKTHK
541 ACGCTGATGAAGAAGGACAAGTACACCCTGTCCGGGATGCCCCTCGCCGCGGGGGCCATGCAACACGGTCGCGACATGTACGCCATGAAC
181 T LMKKDIEKYTLSGMPTLAAGAMAQ@QHGRDMYAMN
631 GGCTACATGTCGAACGGTTACGTCATGACGGGTCACCCTCACGACCAGCAGATGGCAGCCGCCTACCACCAGCAGCAGGCCAGCGTCATG
211 G YMSNGYVMTGH®PHDAQQMAAAY HQQQAS VM
721 GGTGGCTTGACAGGTCAGTACGGCTACAGCATGGGTGGCCACGGACAGGTAGGCGCTGGTGGAGGGTCCTTCATTAATGCAAACACCGGT
241 G G L TGAQYGYSMGGHGRYVY GAGGGSFINANTG
811 GGAAACTACATGTACCCGATGTCCGCCGCTGCCTACCACCACGGCATGACACACCACCACCACTCGCAGGTGGCGGCGACCATCAAAGAG
271 GNYMYPMSAAAYHHGMTHHHRIHSQVAATTITKE
901 GAACACCACAGCCCCGCCGGGAGCCAGTCCACGGGGTCGTCCGAGCGATCGCGGACGTTCGGGGGCCTGTCCGGGCGACCTAAGGGACATG
301 EHBHSPAGSQSTGSSSDRGRSGACPGDTLRDM
991 ATCAGCATGTACCTGCCTGGTGGTGACGCGAACGGTGCCCTGGCCGCTGCCCATCAGGCCCGCCTCATGCACGGACAGTACAGCCTTGTC
331 I sMYyYLPGGDANGALAAAHQQARLMHEG QY S LV
1081  CAACACCAACTGACTGATCATTCGTCAGGGATTAGCAACACAGTTCCCCTATCACACATGTAG

361 Q HQLTDHSSGI SNTVPLSHMES=®

B2 Sox2 ZEFKIBHFIRTII RN N KAERFT]

Fig. 2 Nucleotide sequence and deduced amino acid sequence of the Sox2

Sox Z:[H T 4l MRl 7 il R HE A GBI RIR, Sox B AR T IX AL FRILE R
Sox-TCF-HMG-box was shadowed, Sox super family was underlined.
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Sox-TCF-HMG-box Zfa3ak, FHLAHAR I &5 #445K
SOXp 71 Sox i F gt i /77t (& 2D,
2.2 Sox2 Z:PH I RV T

HAF RN IR T 2 e Sox2 FEPRIM a LR
7415 GenBank Hh AR (1) 2 2R 7 51 A T
[FE A LExE, B MEGAB.06 #22: hlidk
h (B 3. SHEMEIH RGN
( NP003097.1 ) . I & ( Capra hircus ,
AEY79522.1) . /M i ( BAC75668.1 ) . 3%
(BAC67545.1). E#i)/INiE (NP001081691.1)
K# 1 (AHES0610.1), H3EH H % (Lygus
hesperus, JAG18958.1) . #{ifL & U1 (Azumapecten
farreri, AIT51849.1). &ili¥kHE Dl (Pinctada
fucata, AGS18764.1) Fl-K =il Ht (Toxocara
canis, KHN87653.1), ik F £ A ) £ 70 el i3t
AR, 5 T2 Eds] Sox2 Jk IR & LR 41
LA ) SRR T AT AR R b AT
DT RGENT, R EME (KP637161) S5k
S HR A, HIHATCEHES PR
EWEMESIY T, Bz SRR S 4
YRk A AT AR — S
2.3 AREMEBH Sox2 EEKFREZER

77 2 Capra hircus

N3 Homo sapiens

AN Mus musculus

W Gallus gallus

LI I Xenopus laevis
KA Larimichthys crocea
SHNEYE Lygus hesperus
99,— HiALE VL Azumapecten farreri
L aalimke Pinctada fucata
68— @i -2k Eisenia foetida
L— kBt Toxocara canis

B3 AFEYF Sox2 KERFFFIAK 2T
Fig. 3 Phylogenetic tree of Sox2 from different
species
Bk ERER AR B RE, FRR AU 2 i 7 12 i)
¥ Sox2 J3°31.
Numbers on nodes indicate bootstrap values, Eisenia foetida Sox2 is

marked with a black dot.

K qRT-PCR H:0 Sox2 & PRI7E il A 7%
TRWEBIANFEARB, RIS 2R AR 1 AH
o ek, ANAA B Sox2 BB ik 7= R
¥ (P>0.05 Kl 4a).

24 FTFEMBFEAERESEMIFE Sox2 1]
FIEFFHE

- 30r- b
- 1.5 a A A N c
I
5 20
z 1.0 B
4
2 B
o
(=1
i) 0.5 10 F
4
v}
= A A A A A A
= 0 I 1 1 0 o B e T I A e e e P o I I I i |
3 Head HlF Clitellum J2 Tail 0 05 1 2 4 8 12 24 48 96 144
EBt Segment I ] Time (h)

Bl 4 Sox2 ZEFEANRMKBRAF LR KFRE
Fig. 4 Expression of Sox2 in different segments and during regeneration
a. Sox2 TEMLISI AN R4 B FAHR A4 4 5 b, Sox2 TEMES] 2 FS T J5 S R i) s AN b e o ARTEAR R BER R 22 e AN B3, ANTF) - B

Tz T, P<0.05,

a. Relative Expression of Sox2 in different Body segments; b. Relative Expression of Sox2 in different time points after amputation of tail

segments. Same letters in table differentiated no significantly, different letters differentiated significantly , P < 0.05.
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Sox2 ik [AI 7E Mr 5] R 6 14 A2 E R ) R A
REAE LIS 4b. KT 8 h 2 Hi Sox2 BEPIAHX &
i B NN 0 h) AL T8 W2 2 (P>
0.05), #7/5 12 h, Sox PR ILFIET],
B P, FLREEAINTRIIY] (0 h) ) 22 1%

(P <0.01). BUFHEHERS, ik g
i, T 6 d I, Sox2 Jik Pl ) ik i FRAIL 42 4
AT TR Ko

3 iTig

AL R0 M R RV A PR AR — ot
B A7 40 P s CEL A 140 i ) R 1 4 i B
MR, RSl %y AR R A T
KR CFOCIET A 2012, XBRSE 2013)
Ty FHLEEBLAR O o) 40 s i 2550408
BCHAT 8 R REVER A, 1 A OB B 41
20, INBE A, R (Kragl et al. 2009, Xiao et
al. 2011, HAEZF4E 2012, WIMGZE 2012,
Goessling et al. 2014) .

KT Mlsl AR AE WL U D>, B WIE) 20
20, Liebmanm (1942) A i 4
e h4n i Celeocytic) HIBCRA =, 4PER
SATRI AN A 1ot 40 i B0 AN B () IR A 2 B AN TR
N, AEBEAE IR, M FAERET. Moment (1949,
1972, 1974) A Ay S| A8 R R P AR AT
B AR N I F R, ] e A B 2
AT, i li] Sk A0 R 3 1) R A 2 A k3 T
A ZEVE AR R E, RRIEEE,
gk, MOWARTERE . Chark %5 (1959) 1A
N SEENYN AT ERE EARE W
W, el Bk, WAl
Pearson (2001) A1 Myohara % (1999) i\ Aift
AR R AE L A e, R s 357 T 1 11
B e o 1 B A T A o B )
(GFHIEAE 2003, FIHESFSE 2012). Sox2 %
RE TR, AR T R ARk R
(BREEESE 2004, REMESE 2012). s
HWTE 8 ~ 12 h, Sox2 Fik i, RWAFHEM
W] AR A0 B A AR FERRAIG,  BDAE i BRIt R) 48

MR AT Lot W TARB SRS,
BT RRAR, AT T8t e 12h 2
6 d JHIA, Sox2 FikmZEW FIE, MM fLFE
P, ARetERRE, BB A T k.

Sox2 & PRI 4y i 281 4 i R0 i 2 4H 40 g
W AEPbR S, wosl P AR R ] B, 0K
Vi BB P AR 28 T MG T 40 B sl ph 2 4H 40 e
(RIB B, TT IK EE 20 Jf 7 1 bl i P Al /D A2 7
5 S AR LA 40 R e 1 4 A A ph At
i e A EE R D2 A A TE T

Sox2 71 HAth 49 e Gt A AL AR ALL PR e
)RR A S AT TR . Maki 45 (2009)
RN Sox2 FEIEE SR AR TR AERERE D, JLRIA L
L TEE R B AR s AR R R A R,
() I P A R o B A 22 e 1 PR - KIF-4
1 c-Myc [2iA i (Knapp et al. 2012) .
Christen %% (2010) &3 Sox2 JL A [y & iALE ifs
R R S P A PR 2 I ot 2 B A R TR S
KA B, BERIATI: B mEg e
R Sox2 LR IA W KA T B
(Christen etal, 2010). Kragl % (2009) A4
e MOEE T ity A4 PR A8 PRSRUE ARG IR AH 0 i,
AR AR TE OB E R AR B AL, R
ANBETE RN FIRHE KRG T HE RAN AL, E
W] A HH I AR, (EARTERILA
N WINALR G HAIEEFIIRAZ, H
ARETE B MK L IX LRI 45 R
HoUE B AR ERE T, fEBEAS Sox2 1) F,
MM AT — e R L0, R 46
P o HET Sox2 [P FRIEAEA P AH ALY, o] LAAFED,
IR TR WESIAE P AR R R A T e R ) 22
34

2 % X W
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