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Fxi, UV &, FRE

(R R K™ S A fireg B, Lig - 201306)

B B AR T RGNV W R SRR ASE LR AR T 1 b ORAE R R AR AR SN i AR R B
ARAE BT ICIE M IR MERE, Lot - 8398 H #1280 Oy 7 WSS 0 R G002 BRIBURR 2R S bk I8 5 AR ) Lo (R 5k
DL, BA THF LW ( Polyodon spathula) FEAS IR /K B AR #EA T AR I [E] A9 [T E (1 b1 d.\3 d,10 d,30 d F1 150
d ) RAEEGYE DNA 77 3R FHREAR K DNA , LU R W) 3 208 PR N 21 B34 ( Baits ) | 8 i ¥ L N
BRI [ EREAS R B R IE R 27 4, 54T lumina P, SRAGLRAIE R 41751 . S5 RFHIALRE 1 b,
1.d.10 d,30 d,150 d B REM)EAEA AT A LR AR UL P S BE R O 16 524 bp, B 55500 100% , H AR5
o R ) FE R IR T 45% | FEIRFII 00 350, SRHAT Q-ratio J5 EE AR I [# 5 i [H)4F DNA R BEAK IR #20 - Hif
g | I OREEAAL B0t 4 Ficfim S | 0 B BEAT PCR 78, HAR A BORBE 2351 0 41,129,305 i1 650 bp, 455
Al 3 51T A DNA P4 38 iy ,650 bp i BES 1 IUAEEIAE 1 h BYFEAS DNA Frgy™ S8 2 5 [ 2 i i)
B, L5 PR EI Y Q-ratio B (N[ EEY 1Y F Be Al 41 bp 719 1 Be ity LU B BIR, DNA 1 Be Al i 32

Ko BEBFFEES R AN PE R R AR EE R AT DNA JF 20 i e sk it 2%
KGR AW RR DARIEEREA ; ORI AR 2 3 BERARBOAR s AP R 7 F RS

RESES: Q959 XERIREAG: A

H TV ZFEPEI T B, b — e 2 K 4a 4 i
ECME Y B I 5 R AR I 0 1 rP A A A AR
Ao PRAEMLRE S (A 5590 ) A i 5
A7 BOBRAS I T 2 A 8 A% 5 B A7, X AE
S ARLRGELENRAAHEEWE L, R
M7, 3% BEREAS AR 3 2 28 3k A 2K B AR [ 5 119, it
IR EPRIEN E 25 53 50 DNA BHE R/ e B A% IR
AR RIS TR B G i B Y R B
BEREAR—FEE B NS boR S R, 223
RS0 7 1, AR ZK B bR [ G A A R L DNA
Fe 31— B e SRR AT TR BIFTE 7 18]

37 H ( Acipenseriformes ) 43 iy &t W i £}
( Polyodontidae ) F1#3 8} ( Acipenseridae ) , 1 5 45 A
s T NFFAE R ME——H o 88 B s 13Tk
D, A CH 2 ACHFEM TR, e
1, AR T 2%, DR T TR HE 3 W ) kAR T o
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o7 AR SR 6 A S SURE AR DAL, 2t
IR {577 B 4 A i 06 . DNA. FE 91, B
GO X 58 X L5 664 S AN 47 AT
I L

T, 6 T AR A B A O 4 o
T REAR T AR AR T MR L 22 B A PRI DNA. g
[ T G A TR R AR T AR R
SRGHUBIR TS R B BF S 7RI J7 i P
S 2B VR 5 VT TR A 9B
P AT USRI B S DNA 774 7 R
JUAEIBRSE Hh, BFGE 4 76 DNA LI 70 4 R
T BRRE AR IR o B . 2 T VS AL 3
I T DNA Y 3RIBAC , X 6 2 b
LR 71 A 7 5 A T, L S T
AL 3R TR A DNA B

TEF A : R (1989—) 2 WL WA BER T o 3 T REEAE o E-mail : wenfei0627@ 126. com

BISEE . 2224, E-mail ; chli@ shou. edu. cn

http: //www. shhydxxb. com



660 A PN 25 %

Befk, DNA 43T [0 &% DNA FIEE H R T2
(B AR, 50 2l 5 21 PCR 4 5540 15055
Tk AT, RAE RIS A RBP4, T,
i FH I DNA 1Ry A iR RIS EAR A

ENS W S Y Y (PN S AU 3 I WS e
A DNA [ fe 007 v, TG 7 1 4R B R
I i 2 I T REAS R A DNA 5 B35 | 400 B0 0E [ 1
i) FT DNA F- B Ak 22 1] (9 R 806 & 5 B i
35 DR AR AR AR A R AR E R
AL R DNA 151272 R HRE R bR IE
SEREAR BRI RE T — T 1

RS

1.1 SEIesH#

R RSN AS [5) [ 7 B[] X AR AR B85 i i 2
X HTEEAE A AT [ AL FE A SR BT T A R
S REW T EEREAS B L R B R e £y
IR TR IR R . BORTEE LA ZH N, AR OR
/IFHTE (1 em x 1 em x 10 em), 48 /K 5 #K
(10% ) FEAT AR fa] A [l € (1 h 1 d\3 d (10 d,
30 d A1 150 d) . 353 BEE /Y [ E W E S,
75% ) OB ARAR IR SARIEATREARA
1.2 ZWHE
1.2.1 fR/R EARE EAEA DNA BH

ARSI 23 3 R 2% B T3 1k B RS B RLEL S AR
PR /R Ty MR [ 52 BEAS DNA [ SC A R o —
P8 W = o N SR VN Y N N (L7 D5 D
I A 02 0 s — 2 SEREIR DNA Z [3] \DNA
A 0 2 [A] A 5SS R 45 A Hy A9 DNA F0RE it
Ko ABETER XS FEA FAL BEES 5 $2 0T DNA
AIJT LRI DNA [ AR DNA B4 BUEL 16 7
TP B HEFEA D TRAL FRFIREA DNA 1425

TEFIAL B 1 e v AN [R] [ 5 B 1) A9 A AR 08 95
HHIFEI /NG, O 1 2 BRAEAS iR I A A 2K
IhAR I W S BE VAW, S5 PBS SR il (8 ¢
NaCl, 0. 2 ¢ KCl, 1. 78 g Na,HPO,, 0. 27 ¢
KH,PO,, & 1 L,pH Ny 7.4) 350k 3 K, BIK
A 8 h, SRIGTFH TE B (30.29 ¢ Tris, 93.06 g
EDTA , 4 £ 500 mL, i NaOH JF73 pH £ 9.0)
£ 90 “CFH53% 30 min, LABR 4R B 19 PBS ZZup
=T NN T NG e ' e Rl D A o A
$EI DNA 255

WAL H S EAT DNA A9 E2 0, SR IBGE DNA fi
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BOTIE™ o BB AL G UREAS PO AR 1
K TE ZZ i \SDS(25 g SDS [El{A, I AXZE K 2
100 mL,7F 68 C T #f#) A1 DTT(7.712 g DTT
K, EZ 2 10 mL) SV, 72 55 CR /KR, 4
U AR X M 1) 224 B — B i ) i R 5 —
W ARFE AT UL /T REHIR ), H B FHEASE
IR ISR S —E AL R, X
FEA AT R0 (10 000 t/min) 2 min, B F I
Py silica (4. 8 g [B A RE, finXLZE K & 7 2 40
mL, ik T h 5 BRI R BSR4 h S
L BWE, mPIET A 48 pl 30% HCL,iE%)) B
A 9 W B PR, 7R SE B ] silica £ binding
buffer JIRIFE T XHEEA Y A Br DNA #E17 4
W IR ] washing buffer HEATIHVE,
Ve TR AR IO A 5, A DEPC K (75
DNA M fi 2 b 0k T ok, B 45 4 B O 2 By
DNA, it B 75 - 20 C vk 4.
1.2.2 /R HypRIE 2 i [ 5 5 DNA R Befe
P 0L ol

HR4fE GenBank H 20 5 114 L W) i 20 s A Bt
WA FH, Beit—4> 5 st B IE 1 514,41 bpL
4 A 373w i B ) 5147 : 41 bpR (129 bpR 305
bpR #1650 bpR [ A= T A=) T8 ( i) A A R
ARG o kw1 S8 ik, HI 3 T I e
FIHIFN 4 A ASTR) Y 1] 51 4y 255 ] DR fif R w) fi
FEAS P 15 A U R A 8] R BeR/NE 7= 1
(FR 1) B, e R R A% DNA g
8 H bR R B

12 B8 SsoFast EvaGreen Control Assay {71 f&r
YL, B REA R IR DNA 23S A 4 %
ST € it PCR(GPCR) SONE, % 17 10 pl #
S Z B X 51 W AE B AR A 2 4l 3 A
5,3 T2 AR . NS IS RIAS B [ R A
HORT G I Or TR . 24 DNA RS, /N B
8973 32 FE R P B v B vy, T AR R Eh AR [
FEAS R 41 bp Y R Be AR 23 AT LB 3
o, HAE QC JrHrint, LA 41 bp RYFEA g B HE,
15129 305 = 650 bp ¥ A BUAT S UM E S
41 bp B FERY LUAE Q-ratio, Jyfiiji DNA J Bt
ERYFERE . Q fHAE O ~1 Z[A], ARAEA PAAT
TEA LG 5 Q0 1t 1 ~ Qa0 bpvan by ~ Qoso vpvar vp 29N
1; ﬁn % ﬁé 2|§ EF' 7[? Tﬂ_: Tjﬁ 1% f)’ﬂ %, Q]ngp/41 bp
Qs0s bp/41 bp Qsso bp/dl ])pIEE/J\ﬂ: 1y, HEig B2 Q
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(BN, B R R R

&1 DNA FERLNSKIEET Ay 8512 FREERF

Tab.1 Primers used in investigation of DNA fragmentation

EILZE4 Bl 72l PR BV bp
names of primer sequence length of amplified fragment

41 bpL GCTCACCAAGGAAAGACTAA 4l

41 bpR AGGCGATGTTTTTGGTAAAC

41 bpL GCTCACCAAGGAAAGACTAA 129

129 bpR AAGACAAGTGATTACGCTACC

41 bpL GCTCACCAAGGAAAGACTAA 305

305 bpR TGCTGTTGGCTTGATAGCAT

41 bpL GCTCACCAAGGAAAGACTAA

650 bpR TACGTGATCTGAGTTCAGACCG 650

1.2.3 R EhARIET AR AR SR AL X 21 19 3K H
PR R IR SC 8 1 Ry ot < TG, P P Dl
SCHAEAS DNA 6% A% 500 bp ZE A /MR B h
T AN SRR 7 BoR/ME il AE 500 bp 72
A ARSI R RSN T REAS B BN R A IR,
RIXFaEwERY DNA I SPIR 2k #E4T Mk 2lifk, 46
LIt DNA 5 20% PEG (R Z —B%) BB 4:

3. M1 DNA BiEm; Ry BEALBRE , 7 A i/ v B
SRR A S 7, Ry T A b SO 4 Sk A 4
G, W L TR B . WS T8 W I v 0 4 3k
(F2) JFXE RIS . &5, 0 TNt
AREAR LR SCE A 25 i, %o i) 4 2 i) 3 R A 2%
TP HAR S P A RN 2 R
MEYER F1 KIRCHER " {1 3¢ #8071

x2 EEXESEHAAASIYE Adaptor mix IF & T7iE

Tab.2 Primers and adaptor mix used in library preparation

5|4 primer
IS1_adapter. P5
IS2_adapter. P7
IS3_adapter. P5 + P7
[$4_indPCR. P5
IS7_short_amp. P5
IS8_short_amp. P7
el CEH R adapter mix #4570 « 43 BB 1S1_adapter_P5. F (500 pmol/L) 20 pL,IS3_adapter_P5 + P7. R (500 wmol/L) 20 L,
Oligo hybridization buffer (10 x ) 10 wL,ddH, 0 50 wL F1 I1S2_adapter_P7. F (500 pwmol/L) 20 pL, IS3_adapter_P5 + P7. R (500 wmol/L) 20
wL , Oligo hybridization buffer (10 x ) 10 pL,ddH,0 50 pL FIHH W PCR /NE T IREI5), T PCRAY E 288 95 °C 10 s, Bfif5 L4 0.1
C/s [ ARHRLEE I 95 CRER] 12 C 2047 PSR K B WU o SR IG A LR IS/ INE vh B T O & — ik , B gl L T 1) 50
wmol/L Ay adapter mix; 2. * FHFAIEM
Note: 1. Adapter mix: ISI1_adapter_P5. F (500 pmol/L) 20 pL,IS3_adapter_P5 + P7. R (500 pmol/L) 20 pL, Oligo hybridization buffer
(10 x) 10 pL,ddH,0 50 L F IS2_adapter_P7. F (500 pwmol/L) 20 wL, 1S3_adapter_P5 + P7. R (500 wmol/L) 20 pL ,Oligo hybridization
buffer (10 x ) 10 pL,ddH,0 50 pL mix and incubate the reactions in a thermal cycler for 10 sec at 95 °C, followed by a ramp from 95 C to 12

J#51| sequence
a“c”a” ¢ TCTTTCCCTACACGACGCTCTTCCg  a™t ¢t
g"t"g"a* CTGGAGTTCAGACGTGTGCTCTTCCg a™t* ¢ ™t
a"g"a"t"CGGAa"g"a"g ¢
AATGATACGGCGACCACCGAGATCTACACTCTTTCCCTACACGACGCTCTT
ACACTCTTTCCCTACACGAC
GTGACTGGAGTTCAGACGTGT

°C at a rate of 0. 1 C/s. Combine both reactions to obtain a ready-to-use adapter mix (50 wmol/L each adapter); 2. * represents

Phosphorothioate.

DNA FREFI il 4 . AR SLH P s 240 DNA 45
Bt AR R S L AL R 2 1 75 1

e, ARBUR W LR AL  2H  DAREW) B
B DNA AEA N B AR, H BT/ 3 % 5] 45 #il
TaKaRa LA Taq [ 3§ ZoR0 (A5 K 41 ) Br (%

3). PP SPIR e, SR 0
e N B S R LA ) = B R 2
HSERE RIS T 3 5357
SRR A, BV B AT 820 LR 2
.
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&3 DNA Rt RBRHEZNSIMRBIREFT

Tab.3 Primers used in homemade baits preparation

EIL/E4 7 Bl 7]l PR BRIV bp
names of primer sequence length of amplified fragment

121 L ATCAATTTTAACCCAATTTACACATGCA

6 679 R AAAAGTGGGAATCAGTGAACGAAAG6 6338

134 L CTAGCTGCAGGAATTACAATACTGCTG

2731 R GAGTGTAGTAAGGCAGAGACCGGTGT 6596

11979 L GTGCAACTCCAAGTAGAAGCTATGCATC

670 R TGGTGAGGTTTAACGGGGATTATCG 3170

FOR, il % DNA REF SO, Zobi 3 [H 2
B RN PR I 8 A2 4 Sk BN T B 3
FERT ARG T B S 8 A0 R 5 R AR i [ S
FEATTIEAIR] AR S U I i P A 4k 2 M13
Sk (BN INAE Sk Tt 22 Adaptor mix (14 £ DL
4) SR R SCPE ) A SR B I — B AW
1k DNA FREHE ] % DNA #4119 — A EH 2P
R, ITiE A K Ak DNA $R5H 8t 2 76 il 5 2R 5 1Y
DNA Pk B LR B AE YRR, (L RE 5 3
RIS B R R o3 1 1 [R) U 7 51 b A 5 if
RSO PCR 73R = A2 AR M) 3 fK DNA

PR, ARSI AP 3R 0 B Gold Buffer (10 x ) S
L, MeCl, (25 mmol/L) 5 pL, dNTP/UTP (25
mmol/L A/C/G/U) 0.5 pL, bioM13F (10 pmol/
L) 2 pL, bioMI3R (10 wmol/L) 2 pL, Ampli
Taq Gold 360 0.25 uL, H,029.25 pnLiE& , 44
pLIREEGH 5 6wl HREF SRR & #E17 PCR J
Mo RMWAKRZHN:95 C 9 min;95 C15 5,55 °C 30
5,72 °C 455,32 AMEFF;72 °C 7 min, fj SPIR 3
4tk 14 7 ¥ S NanoDrop 3300 7¢O B it
(Thermo Fisher Scientific, USA ) ¥l E yfe B Ji5 fi%
F£TF 20 CUkAI% .

&4 REME3 DNA RETHI &SI ¥R Adaptor mix B & 75 %

Tab.4 Primer and method of adaptor mix preparation used in homemade DNA baits preparation

5|4 primer JF#%1| sequence
Adaptorl G* T* TTTCCCAGTCACGACTTCATA" C* G
Adaptor2 C* A" GGAAACAGCTATGACTTCATA" C* G
1d697 C*G"TATG" A" A

bio * M13_Forward( —40)
bio * M13 _Reverse

/52-Bio/GT TTTCCCAGTCACGAC
/52-Bio/ CAGGAAACAGCTATGAC

7 1. DNA #4146 £ adapter mix il 4% 5 ¥ 0« 43 BB Adaptorl (500 pmol/L) 20 wlL,1d697 (500 wmol/L) 20 wL,Oligo hybridization
buffer (10 x ) 10 pL, ddH,0 50 wL FiI Adaptor2 (500 wmol/L) 20 wL,1d697 (500 wmol/L) 20 wL,Oligo hybridization buffer (10 x ) 10
plL,ddH,0 50 L FIRFEE PCR /M IRA S HCT PCR (UL #2895 °C 10 s, BG LL 0.1 C/s MBI 95 CREF] 12 C,
A A SRR ORI U AR5 He BRI /INE BB B A &, RIS Al A6 AT 50 wmol/L ) adapter mix; 2. " & H]
Phosphorothioate (Hift) &/fi.

Note: 1. Adapter mix; Adaptorl (500 wmol/L) 20 wL,1d697 (500 wmol/L) 20uL,Oligo hybridization buffer (10 x ) 10 pL,ddH,0 50 wL Fl
Adaptor2 (500 pmol/L) 20 pL,1d697 (500umol/L) 20 wL,Oligo hybridization buffer (10 x ) 10 pL,ddH,0 50 pL mix and incubate the
reactions in a thermal cycler for 10 sec at 95 °C, followed by a ramp from 95 °C to 12 °C at a rate of 0. 1 °C/s. Combine both reactions to obtain

a ready-to-use adapter mix (50 pmol/L each adapter) ; 2. * represents Phosphorothioate.

FEAS KL AR L D LAl 3 - A0 4F DNA #8415
LR NEE & AEAS SCHEIR A 10 10 i 4 SCE R T
5 DNA REFM LG, Rkl 2 RS MR
MARICIC % LR AR 10 7 ik . G238 B 3%
Jei , FBLEE i3 114 SC 2 BE AT LS 4R B AR 25, A
AR A B AR AR EE 5 28] BWT 22
ORI TET Zemp it AT vel o i TR K Sy bk [ E
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FEA TR A B 52, AR 2 09 B 1 S L] ik
1T UDG 438, in A 1 wL 1 U/pL By UDG, 533
37 °C 10 min, 94 °C 10 min, 4 °C 2 min, £ Hifl
TEMAIBIE . S TR AN R REAS [) B 5 o i
Jei AT LIS AN [] PR RE AR A7 DX 3], A6 DU 7 2Z 11
BN FEA AT Index PCR, B HEAS IS 0 FE
FEST T ARTE A, BAK S5 20 IR 2 B MEYER Al
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KIRCHER " i SC A )

el I R A A Index PCR 72455
FEJRIR A, B 10 ng (IR A FF A ¢ ] lumina
Miseq 555 A0 BRIHA TAEA L B R T
1.3 HiELE

B, B Hlumina Miseq ] Fy iy 74 19 )5 4R
HIRRAE 53+ 55 TE 05 43 R ot J& AN TR R4S, ] Trim-
galore i F X SCHE F AR N A B4k 25 B, 15
B H2 3k W7 91, JF 25 BRAK BT &5 09 )5 91 ( Q-
score <20) . )5, LA GenBank 7 [ L Wy 5 19 2%
RARIE R L7 5] 22 751, 4% Trim-galore 4b Hi
JE TR LT 5 5 2 2% 506 L, T BWA §k
55 7 9 PF 2 K 7 41 5 T3 A Samtools B4R
K FNH 2 7% Ji 51 F DRI 4 15 0 A A 1) I 371)
2 0 BE 3 R R R L A Y e E
Tablet AT DR G WP F 1T & B, K& )7
G AL 7 R (A — B, 4 P e iR A
TF-BhelciE 5 [RlE AT AR AR e 00 3 91 i 8 5 %6 L H
FRIFFIT 7 L2 R R R A5

2 4k

2.1 fRRGHEEREA DNA KIS R

FT P 1T oA i R b [ A [ s ] P A A
PpuT DL i DNA, HE & 1 h f9RE A S iUy
DNA ZOR Ao ALK B3 T LUK B IR bR
[0 5 A IR B] A [R], B 4 B 9 DNA R Bk /s

LA AN ] o
2.2 DNA FERWASE/RDHE E R iE p 40 £5
R

RGBT 4 3512817 qPCR 973, 1551
Hofth Fr B BES 147 (129 bp 305 bp A1 650 bp) §
SEHTE S AR HEAE (Qur,) HEAEZ )95 3 ([
2) B2 mH, BRAT I Y)  BeK D 650
bp B, HA AR T h (R n] DL 3 ok, B
(1 1 R Fisf [T PR A UL 3 AN HE R i 41,129
1305 bp KEERGIPIAEAL I 1 /NSEE S A4S H i1
BEAS v AR T DL 8 R X T Quag pan i M
Q05 byvat by » P 181 5 FF [] (47384 0, BE AR 52T B
e, DLRA [ E I [a] R, DNA Fr B AR BEEBOR

1 B/ROMEERAIRI DNA fBikE
Fig.1 Gel electrophoresis of DNA extracted from

the formalin-fixed samples
M 2y DNA 737 bpife; 1 -6 23504 E 1 h, 1d,3d,10d, 30
d. 50 d fREA
M:10 000 ladder; 1 =6 : 1 hr, 1 day, 3 days,10 days, 30 days,

150 days.
gul anngp/Q41bp
2.5 _ DQBOpr/Qlllbp
::‘) 2.0 [] .Q650bp Q41bp
ow
— >
B o L.b
oo
& B
& 1.0
<@
" Hﬂ
0
1h 14d 3d 10d 30d 54H

AR S b [ s I 1]

formalin—fixed time

2 DNA FERUSHE/RIHEERERX R
Fig.2 Relationships between DNAfragmentation

and time of formalin fixation

2.3 BRNFHEREMBHEER

Mumina 1 77 2085 28 414 P 5, 15 2R
(7] B[R] i 7 5 R[] B AR R I 51 5 2% 7
HIHXTZER (R 5) o 4 Tlumina I r i &
TEFEAR BRIP4 A reads (on-target reads) £ &
J3 60 910 ~ 1 050 849 , X} T2 % 5 41 (1) 7 75 3K
h 100% , B Firii 45 1 H bR P 51 A 5 4ok 14 5k
KK, HRF S AR I &5 20 B AR )7 51
555 W) B R A Y EEAE (ratio of on-target reads) ,
TEAL PRI Y RE W B A ol 45.0% ~82.8% , 1M
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AR EAEAS , $i IR AR AL L DU AR mismatch B HEAAE 0.2% ~0.3% , 55 AL Frid
JTiEAFEIRY on-target reads 0y 2 042 589, HARfy e, MFRFIRIGBERAE 0.2% 7oty , I G152
FILLA Ty 96. 4% o LA (mismatch) EAFIMFF  AH mismatch {977 A2 02 gl ey A2 (9, AN S
PR AR5 5 2 25 P S0 L BT A5 R ikRE DRSS, Ul R BEAS I ST AR5 O 2K 5 AR Ak B A
AR H A7 SRR R A SRR I A DNA JRISFBCA PR A I R R A B S . AE T
Fe TR H AR 3 5 DR B SR RS P P 510 A DR rh R P A 20 1) H A 1 51 B 22 1
SHIFHIM LB 22 B i B H 5 B s SRR NP A 5 2% P81 o8 el ), S iR R
BOH W HE R X TR R AR N E REAS, E

%5 Tlumina QFFARER
Tab.5 Illumina sequencing reads and statistics of the assemblies

A R EENEZIIES H bR 5 b3 R HE AR

sample coverage number of reads on-target reads mismatch
HrEEFEA fresh Sample 100% 2 042 589 96.4% 0.3%
[E % 1 h fixed 1 h 100% 574 421 68.9% 0.2%
& 1 d fixed 1 d 100% 271 342 66. 8% 0.3%
[E%E 3 d fixed 3 d 100% 828 879 71.3% 0.2%
[# % 10 d fixed 10 d 100% 329 310 82.8% 0.2%
[# 7 30 d fixed 30 d 100% 1 050 849 80.5% 0.2%
[ & 150 d fixed 150 d 100% 388 320 45.0% 0.2%

3 e M RFR L o 7 5 SR 5 v T A2 i 2 SO
A AR A DNA SCES AR R R DNA ¥
R OMREEREAR h TFAELMBGIE, e,

RREELHE Tt 545 BT FE . DNA f4R U RS2 T 4 ) Baits S AR 4 T 40 Ly i 4%
WFoE P SR 4 — B RS . DNA SRIGHE:  ORCRSE BR800 3 X 51 W0 9 189 37 G AE A
AT LSRR BURE A th A i e DNA, T LA DNA, 3 e #1035 R SO 3R A5, HAT R R
AN B . ok, Al DNA 4REUE B AT GenBank A ¥ A3 B AL LRk 1A R 41 1 571 1)
1 DNA $RBGS R m R S Wk BE VR RO RE AR Il DU T AR B 22 1 M L ) o o 5 IR 4 )
DNA BB . 4k, DNA SRBGEAT L2205, SR BUBAR <8 DX B, AT 35T /T LY 44 32% 4

REAHAETER) PCR AR . hi Tl AR RS R ARS8 .
DNA FEA FIRE R DAk IE E BEAER A 7E DNA 5475 RiJR LR s REAS TR B DNA, i TA7
B R B BG4 3R BB DNA (907 3638 765006 BUL S i 4, (15 R B B 3
WURR R Eh AR E E RE AR 19 DNA B %A B aF Ak PCR 989, B 18 B9 FL AR - BEAR/N T it
SRR A ST L YK A R AT AR X — R MR R S b I AR AR R A R 4 3 R
(1), B FPREEAR DNA BUGHLEIARE, 5080 USR0S . &5 AR 5B AR 1 B, 675/
SRR FATZEREA I AL 5 HEAT e BB, FAg S BE DNA R fdchE DNA [0 & 18 Al 7, Ak
Wi B TSI SR 56 LTS S ) SR AR T L AT L 9 SO L 4
AR R DIAEAR e K B AN 5 LRI IF 51 19 Baits, 11 Baits 4 4% /K Dbkt
A TRRAE [ 2 I B AR 2 i g FRREA PRI DNA 48 A0 S , B Al
AIF], 16 DNA S22 o o] U WAL B B A BRIRI /N BT 91, G208 R PR32 5 1 3 B
R VECBCRIR B R 3 1 K R Y AR IR 4R 5] SEs b, 1458 T AR
P RIFIGR X EE G R P AN, R I REAS By S5 g 2 K 7 91, ELAF I H
TELAR AR AR B R b, X T BE R 8K FRIF P 5 58 R 100% , J2 137 i 4 — AR I 5
(OREAS 1T AR HEAT 48 75 0 A, 76 AT B e AR R DR 4l 30 e AR U 48 2% 5 bk I8 2 A AR I 31
REA - B AL RO FREE S JHIEAEA DNA F120% PEG WS AI— T2, 1ELZ R, A WF98 38
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55 AR B AR M A DT R rp o A5 2Ok 1A S
PR35 SR A ) R A 1 1] 5 I ) Ay
1 h 2245 48 R Ey bR B A X R AR 77 A ™ T (1 40
i, B fE TAHLIR MG R, AR
DA B 30 d 8 5 A H BREAS i 2ok 145 ]
41, KRR MR AR BB SR T S A s )
ARSI R T AR AR (W SRR R B
Xof [ 5 B[] F0 DNA |- B A 2 (8] (06 Rk AT T4
W FRATRIY AR E] R 1 h Z N, 4 5]
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Determining mitochondrial genome sequences from formalin fixed paddlefish
( Polyodon spathula) samples

LI Jingyan, KUANG Ting, LI Chenhong
(College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China)

Abstract; When studying molecular phylogenetics of fishes, we often encounter difficulty in collecting fresh
samples of rare species; in the meaning time there are a large number of specimens stored in museum
collections that could not be used due to formalin treatment on those specimens. For example, the
Acipenseriformes. In order to study taxonomy and get the mitochondrial genome of formalin-fixed sturgeon
specimens, we tested a new strategy of determining mitochondrial genome sequence from formalin-fixed
samples. We treated muscle sample of paddlefish ( Polyodon spathula) with formalin for different length of
time, 1 hour, 1 day, 3 days, 10 days, 30 days and 150 days. We then extracted DNA from those samples
using an ancient DNA method, captured and sequenced the mitochondrial genome of all samples using
homemade biotinylated baits and Illumina sequencing. The ratio of on-target reads was above 45% for all
samples. The genome sequences assembled are 16 524 bp in length, with 100% coverage and zero error rate.
We also studied the relationship between DNA fragmentation and time used for formalin treatment. The results
showed that when the length of the target amplicon was 650 bp, it could be amplified only in sample treated
with formalin for 1-hour . When the length of the amplicons was 41 bp, 129 bp or 305 bp, a trace of product
could be amplified for samples treated with formalin for up to 150 days. According to Q-ratio scores ( the ratio
between different size amplicon and the 41 bp amplicon) , we found that the longer of formalin fixation time
was, the lower Q-ratio score became. In other word, the longer of formalin-fixed time was, the greater degree
of DNA fragmentation occurred. These results can augment usefulness of DNA extraction from formalin-fixed
samples in molecular studies.

Key words: paddlefish; formalin-fixed sample; mitochondrial genome; gene capture; next-generation

sequencing; molecular systematics
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