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M. % RIRAA R4 B 14 447 211 200 bp, Hr K5 T 55 531 4 # & F F 7| (unigene) , K
JZ 96 Bl 300 ~32 613 bp, F 3K & 941 bp, Fl A 4 415 & % J7 % 4 unigene #4177 F T2 E &
SRBCHE B (Nr) AW &, A E AT T GO Mgy £ B fn KEGG Rt B % if. 2R —£H
20 735 % unigene(37.34% ) 5 Nr 34 E o 09 O 40 35 B 7 U8 s AR 48 GO 82 7 4 o 4 My it 42 |
LA A0 F Rk 3 KK 56 o &K 4R KEGG R #f# 3 247 7 LA 2 Jk 290 %
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HESES: Q785; S965.1

ik K 82 ( Huso dauricus) S J& W 5 A 4
( Osteichthyes ) , #4 7 H ( Acipenseriformes ) , #F B}
( Acipenseridae ), 2 J&'", 5 Bt W 2 ( Beluga
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PRI R R4 09 R0 T Hak n] il TR IR 2
M ( single nucleotide polymorphism, SNP ) %
) f6i BT & ¥ 51 (simple sequence repeat, SSR)
YerE' SRR IE N S AT AR D A
I N PR SR AL R R 0 K RS T AR E
2o ik 45 & I, A 45 W) 653 (Acipenser fulvescens)™™" |
WL ( Oncorhynchus mykiss)'"' P4 ¥ % ( Gadus
morhua) ">’ } 88 ( Cyprinus carpio) "™ % B4
Iy 107 P 3 5 PR ) DR RS i e A S

H AT, i PG5 5L P A A58 b, A iE 5 1) %
SR AR I TG 5 B AR L IA) 4 25 53t 21 S
P, B AR ik — 0 48 7 38 TR MEAR G D) BE Ak DF 4 A
TR RARAT L HE TR ¢ 15 B9 7 LAl , ) ik o i TG
R R 315 & A b B IR 2 55 1 £ 07 T ) R
PEptE BAE E .
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5RO P 8 L IO 6 TR O UL PR 2H 2, IBORE LA
100 mg , ¥ A ARAFAE o X LIk [CEE 1 T 2004
AR PRl VL B AR R
1.2 RWHE

% RNA 93 R 5 4 52 I 100 mg A [G
LU PR 2 21, AN ) B i A R R T F B R R R
AR, A 1 mL RNAiso Plus % fif 41 fifd , 25 % fi5 il
B HNEIIE.75% W% ERE, HiE &
RNase-free 7K ¥ fif RNA, f#f F§ DNase [ %
37 C/K¥% 30 min J fk & RNA 1 5% B ) DNA,
T I W 5 J P Uk ARG DN G 58 R A, BRSO O B
TG HC 4 i Rk R

mRNA g & 5 K B RNA 25U , f#
F Promega /7] 1Y) PolyATtract mRNA 435 & 4t ,
Fi B ) G0 0 B A5 45 A, 7 T R WO T s 3L, AR T
Oligo(dT) i Tk F1 #h 73 #5 4% 7 # i mRNA, J]
Tris-HC1 Z¢ vf % Uk B 753 3 46 1k B9 mRNA, ¥
mRNA 5 #7742 57] RNA Fragmentation Reagents
HE)R 4,70 Tk 15 min, 57 BPAE vk ] & %
IS ST I8 7 , 3% T RNase-free /K H1

3R SRR & % H TaKaRa /3 &) /Y
PrimeScript™ Double Strand ¢cDNA Synthesis Kit
R &, 4 PR WY AR AR R A - ] PrimeSeript
RTase B 1L 5] 9, LA v BE Ak ) mRNA Sy #E i 28
42 TR 1 h 58—k cDNA, SRR 20 pL; fif
JH RNaseH 1 DNA Polymerase 1 £ 16 C X )W/
2 h,70 T Hi#4 10 min & 5 W EE cDNA, @ik &
146 pL;fil4 wL T, DNA Polymerase % 37 T /K&
S 10 min b 2R 3, SR FR 150 pL, I 2K B/
A/ 5 CmE AT Al Ak Bl . ff ] TaKaRa iy
DNA A-Tailing Kit 2 72 C g W 20 min # f7
cDNA K ¥ i A B, &K & 50 pL, 3 & |
TaKaRa MiniBEST DNA Fragment Purification Kit
Ver. 4.0 1205 & #A/E 217 4 Ak Wi ; A ] T, DNA
Ligase ¥ Illumina PE adapter 3k #E#:2]/n A B
) cDNA JFy By 3/ oK v 5 3% % 7 W) 22 B i W 5 1
HLJK B (200 =25) bp Y cDNA F B, i [m] i #
B8  TaKaRa MiniBEST Agarose Gel DNA
Extraction Kit Ver. 4. 0 i 7] & 2 1F 1% B ; ] A
Illumina 5|4 PCR Primer PE 1.0 #1 PCR Primer
PE 2. 0 347 15 M {F K ) PCR ¥ 1, Bk &R
20 wL, 318 &% 98 C 30 5598 T 10 5.60 C
30 5.72 C 30 5,15 G5, 72 CHEAH 5 min; 515

FGH & AT PCR =1 4life

AP SR SCRERY I R, b st Ak R 4
W5 BT $2 46 DU 5 Ak 55, W oF & O Dllumina/
Hiseq2000 , 4 it Sy W W 41 B 284 A9 A8 HOIR 285 R 4 19
ME P 35 B UL PR 20 3R 4 B S AL S e A8 5
4 2 x 100 bp,

B L 5 WA I R X
TGt b i PR AL , 5 BR Reads w35 A7 19 I %
S8, il T Trinity 7R %) Fe 81 3847 DF £, 5 B
AR 0 R N 2 2%y 9 dE 47 E — 28 T X o A
(1) ¥ PF B2 MmN 2% 55 (r A 1
unigene ) 55 NCBI ) Nr 35 [ 8040 128 HE X 3 BORE A
TR B (Blastx ,E-value<10 ) o (2) {E P #2453
F RS 2 MR P 51 55 Rfam %48 2 95 47 LX),
F RSEM #1{F v1.2. 6 gEA47 N Kk & &0 #r,
FL R 2k 8 FPKM {H ( fragments per kilobase of
transcript per million fragments mapped ) F /8.
(3) M4l = IR 5L 7 51 5 NCBI 9 Nr % 4l %
Blast tb X} 25 5, ff| Blast2Go 28t GO i B {5 B .
(4) L PHERF R B2 IREE I 5 51 5 KEGG s 4
Y AR 11 S AT Blastx L X (E-value <10 7)
Wb KEGG TR AE E. o

2 45

2.1 3 RNA 328

PRI B RNA 28350 5 Bl e Jie ri JKAS I, S 7R
28S 185 .58 £ i 0, HL 28S: 18S 25 iF oy 2: 1,
F U] E RNA Y58 8k R A7, M Gl 43 6ot B it
W75 A260/A280 Jy 1.9 ~2.0, F B2 B3 1
RNA 4 B AR &7, o] DLk AT 5 22180 o
2.2 MEHEZIT

NG PR 20 215 S A0 ) A 4G A A
14 447 211 200 bp, X 75 21 /4 0 77 £ , 43 50315
Reads |- &> {0 B 68 5 00 7 o o 9 °F- 34 oL i, 19
) o L 5T i A (1, B 2) 5 4 I B R AR
Reads [~V ¥ B it {H , JF 48 1140 1 BT i {E 1Y Reads
B, a5 2R 0 A il 2 s B 17 28 5T i A,
2 B oA (3, 18 4) o P T i e 4
B, WO R R A 20 DLE A AR 3 Readsl (&
96.60% ,Reads2 |5 92.97% ;| JF i &2 {30 LA I
F B 3E Readsl 5 90.73% ,Reads2 55 85.92% , M\
PG VRS KR AN S R A i =T v
J5 S 3 o A K
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40+ 2.3 FiHESE
zg' £ B Reads #5190 Jy 2 3k 77 91, 6 &5 R
i Z 55| ai A 45 91, T Trinity #5104 4% BN 2 8017 9F
%%20 oo FEPHEREERT O h | 8 K 0y v] A2 55 D) % 41
BALI 1 % 3 10 £ 26 %% A (unigene) . 5 D%
st ARG T 55 531 Z5 5L K ¥ 41 (unigene ) , K 395 [
90710 20 30 40 50 60 70 80 90 100 M 300 ~32 613 bp, - Ky B2 941 bp(16]5) o K]
WL bowtiel. 0. 0 % {4l ¥ Reads ¥ 51 55 Pf £ i (1)
FE[H 2 BT 31 (unigene ) i#E 17 LL X, B /& Mapping
! Readsl MEERED Rate Jy 85.61% , 1 LLHEAT I 864 H7 -
Fig.1 Base quality distribution of Readsl 20000
407
35t
L. 307 15000 +
255 2
%%m g §
@gg 151 §§10000-
10 * 8
o
(5) “ 5000F
0 10 20 30 40 50 60 70 80 90 100
WAL II
base site () L II......----
500 1000 1500 2 000>2 000
2 Reads2 RERENH J&I&‘F /ﬂ']ap
en
Fig.2 Base quality distribution of Reads2 ¢
20 000 000 + 5 J‘i{.EEE unigene E"]%Eﬁﬁ
17 500 000 F Fig.5 Length distribution of patchwork
é 15 000 000 sequence in H. dauricus
i 2 12500 000
= §10000000¢ ¢ DB .50 69 AT ) unigene 5 NCBI i) Nr
| RS JE O, 45 5 — 645 20 735 4 unigene
<
2 2500000} (37.34% ) 5 %9 e v © 0 5L R R, T A
0 1015 20 25 30 35 40 34 796~ unigene (62.66% ) 554 % b ) E & A
T3 ] JE PR & ; 2% S0
reads mmeans (ﬁ‘jmy [ U5 MG, PTRE S8 TR I . AR E S S
ik REEE B TR A R T REJE A, HE X 45 SR
B3 RadlHRESR TR A 175 452 K R G IR 91 54 A
Fig.3 Quality distribution of Readsl 'Qﬁ'aﬁfﬁﬂ\éﬂ/ﬂ A /ﬁf?ﬁﬂ , AR % B HSP ( mﬁ(ﬁ%
17/500000 ¢ ) 3K G R 5, 8 36 HSP40 , HSP6O |
15 000 000
2 0 so0 000l HSP70 HSP90 J% HSPB1, 3k J 3 B &t 10 4,
2 10000000 SOX 3 [H 5 W W 51 11 A, 4 4 SOX30., SOXS
? § 7500 000 | SOXT .SOX9 .SOX5 .SOX6 .SOX12 SOX13 SOX18A ,
=2 s SOXAb, FHh S e BB T 19 SOX9 HH 2 4,
£ 2500000t 2.5 RNASEEBEEREEENH
0% EPHER B R H S B P 5 5 Rfam B 2

5 10 15 20 25 30 35 40
B3 TR
reads means quaility
E 4 Reads2 WRES%H
Fig.4 Quality distribution of Reads2

YEAT HE 4T, B RNA 432K mRNA tRNA  rRNA
ncRNA %, 25 R ] mRNA & & &% £, b
74.88% ; tRNA |5 22. 19% ; rRNA 5 2. 44% ;
miRNA |5 0. 04% ; snoRNA 5 0. 02% , N
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(i 38 %

RSEM 8 v1.2. 6 JEATHE [N ik /0 i, 2
Fih i FPRM (E4R 4 5 R 35 ok i 4 IR A iR
BFHEH (0 ~0.5) MRFKIBHEHN (0.5 ~5) P aEHRIK
LR (5 ~50) | F B HE A (50 ~500) (A e 2 1k A
P(>500) 700 5 2. &5 R, 141 AN
ARG B 25 B e AR Fh - AR AP AR IR 3
(50.8% ) , HiR MK 33K (37.42% ) ,10. 14% Hy+p
SERIB, AR R R 1.38% o b il A
FIRE AT LA H 000 k) 1 e 00 81 f) ¢ 32k S A1
R A1 N 1 S 22 I AR B R % A A
58 4] UAIF e 2e 2 R0 i (B 6) .

S
2 60000

= —DSH
I 5 50 000
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Fig. 6 Saturation curve of sequencing in H. dauricus
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2.6 GOIpEEERRTE
ARG 2 BRAE H FF %1 5 NCBI 9 Nr %4 4 )%
Blast [ X} 45 5, il Blast2Go $2I GO {E B {5 ..
ZE R FW],—3L45 10 017 4% unigene (18.04% ) 5
Bt e b B R B A AL . GO Ty fg R BT 43
Ji 4 W) it & (biological process ) | 4 i 24 4>
( cellular component ) F1 43+ F ¥ fig ( molecular
function)3 K2 56 W2 (K 7) , il A AL i & AR
[ZIE R SN B NS = Lo U R SO S (G e
R WoR Ik IR L PR 2H S5 S 20 v 40 A 45 40
B R RS L JE PR TR P S B I A
FHER YIS B R R R S R AE RN
bR IC S TR e T R B R s A 1 A
IHE W 28 B9 unigene £ /, JL 4 I BE E 2K Y

oy P

unigene 7} A LL LI Hob, oy T O RER A
FNER S RE I o 5 B A AL S TR IS A
I T PR B TR S A O s A Y A i A
T DAY D A Y A e A A A A
AR A T A 5 2 AL 0 ) AR SIS B A A L O
290 i 5 00 200 i ke

10017
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Fig.7

Gene ontology classification of putative functions of the H. dauricus
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2.7 KORKRiEZREIBEREESH (KEGG)

KEGG X i id B% 1) 43 4 A B T3 — 25 1 il Bk
PR A= W 27 T e DA SRS R W i A BLAE T . 4B 9F
AR RIS AL 7 51 5 KEGG %4 g v i 2R
¥ #1 AT Blastx L3 (E-value <10 7°) M4
I KEGG ERMERE . /rgiR, — 3415 3125
unigene (27. 57% ) ¥ 1 B, I ¢ U4 28 5] 290 4>
KEGG i % . 5k PR 0kt Hl 44 % mi p AR R 12 a0 46
MAPK {5 % il L3l 25 1 20 M B 28 08 1 L A
YE R RS AR R A5 (5 5 iR AR 55
3 ihig
3.1 BRAXEMNFDH

Il Sy 2R BRI R T v e ) 2 %o 2H 2 B4
LR T RNA S 5T Y cDNA S i 47
J¥ o BT RUE G0 5 D 7 BOR A B, AT 7Rk
A ST Fh L RS BN DT, 4 XA A 4y Ao
I %% S A HE AT 4 A, i HL 4R A T 00 A I GE
Y R R RO E S I B T LA
P S A B A IR i) A A S L B —
BHA R R R B LAk, B
;4 R ) 0 Bl 0 1) B sk L BF SR TR, 6 T
KB SEA MR TAE M O 2R 22 e I, (0 45 W) 63
6 T8 1K M) 88 85 ( Anguilla anguilla) ' K P
% 0 % e ZE 6T ( Scophthalmus maximus) ' 25 {H
A DL T 38 TR A s A Y R T8, AR BF 90 3 3 X
20 F2 MR st 22 ) i o M 4 3k I L UL P 2 4R i
AT 4 S0 JE M, 3% Fi] Tllumina/Hiseq2000 =
WA PTG WA 2 I B2 00 B0 F X 3
B SR AT I Y, BREAT A6 HOHE 14 447 211 200
bp, W J¥ T & {H 20 LI b A Bk & Readsl &
96.60% ,Reads2 [ 92.97% 3 | J¥ i i 30 LA I
B 3E Readsl 5 90.73% ,Reads2 55 85.92% , )\
0 500 4 & TUEE AR AT LU HR I e B A AR L 3K
El| WSS € TS NS U O R D5 1 €/
MU 3 R 2K PR 4%, K45 T 55 531 FAETUAR
unigene J7 41, H B2 KT 1000 bp BA 15 000
25, KT 2000 bp & 6 000 55,3 K J&F 941 bp,
I H ¥ Reads J¥ 51 5 D 42 th (19 2 K 2 BT 51
(unigene ) # 17t Xf, & {& Mapping Rate %
85.61% ,iX B HAAS B 52 1) K48 2H e ot & 55 ey, v
PLFEAT J5 2 A W A5 B 5 20 BT, 33X S8 85 40 i K ot =
B OIS QLA 2H 20 TR e A Rl B DR, R Ak TG
M1 )7 %5 it 8L 00 288 IS 282 1) i 5 DR RN K TR 40 2 i F 5

BEE T AN
3.2 BREAXENESH

4 DFHE Y A unigene 751 5 NCBI fy Nr 45
FECHE PR LU R R O DR B S B A R — 3R
20 735 %% unigene J7- 51 5 ¥4 2 rp & 1 B[R] 95
17 37.34% , i Hi 4y 62. 66% (34 796 4%) unigene
T4 5 500808 12 v e 8 260 3k DR A LM A, R o T
B [R)AF 1Y ) R 1 I A A A ) S b T
BeEs " Fy o [ BR BE D ( Pinctada martensii)
PR 5L S 4 SCE 102 762 J% unigene 751, H
H 36 989 Z% unigene J¥ 51 (£ 35.99% ) ¥ i B
Eli 220y gt 1 330 & 1 5 S 4 SO Y 62 657 4%
unigene J¥ 41| HA 5 330(29 8.5% ) 51, HiR
i) unigene J3 1 bb X AH DL ME B AIG , R B R, 3 K
3X — [) R ) S R E T B M R R B4l R bl
SRR W) b B PR T B AR B b fh TR £ )
TR RS, BT 5 TR I AR
15320 (36 QB G SR AL L R B MR B D, o Rk
B B 1 2 A 4, IR L A 1) unigene J
H, A A RS 380 S AR BHIE X, JE 4% RNA,
SCE R AN A D)8 45 A8 IR 8 T IR L 1
500 bp K Ji£ (1) unigene 741, A 1R K 4 AT 58 & A
B TC SR 14 3 TR, XoF 3 4 R R I 1 F 5 T g
R RIS S R ) e B W R S e
B i % DB~ S P

ARSI A6 38 TG B L PR 2H 25 ok A SC P 21
Y 55 531 %% unigene J¥ 51 ¥t 17 T GO TjRE 43 2L Fl
KEGG X, #if i % 5 7 B, 45 B — L 10 017 4%
unigene (% 18.04% ) 5 GO ¥4 /& v iy 5L [ A A
AR | A 458 A= 4 2 3k B L A0 B 20 4 F0 43 T D g 3
KFE 56 W2, FEN GO A4 45 fE AL 5 M B
PR AR T 20 A R A 5 A 43 A 15 3
15 312 %% unigene J¥ 41 (£ 27.57% ) 14 B¢, 345 14
23 290 1~ KEGG i [ , 43 45 7% S5 F i 4% A5
SR WA R R A A ) A S R AR
SEIAT B I B AR B A X B D (B2 3 i X e
B T RE B RENAANFERAFR, V)
AU TR RN AL R WYt S 50 EY
AR AL AR AR B A S A X T A S
TR T SE R B D ReAR B 22,y & 4l 3 IR B AH OC 2y
REFE A B 98 A1 OG A P RE SR AL T S REACH -
3.3 MoREDNEERERR S

Ik RS — i B IR 0L 48 TF (B AR A
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o 38 %

(ELHRAR 55 1 K R IR K #0283 4 00 A FG B [ 4R il
TR R0 3 ™ IR, 2 MG K 4, 7 2L
7l At B P R SE KR, DR PR A R B A K
GaJE P I0R  Jp1) 4 E EE 8 F R A S Y T g
PRl ) i 6 T Ry BB, AR S50 N BLAST A B 44
TR TE R, L6 AL Y K 1 8L A 41 20 5% S 41 b 0
et 175 455 A4 K 2 BE AR 3¢ 14 [9) 5T 31 Fn 54 2%
55 G035 H 56 1 [ R 41, ik 6 L R T F S 2k 2k
e G385 TR A 3K FG SR ) & 3 IS0 1) 22 5 3 ik
A3 M, X A AR DG 3 DR T 5 o 48 R 1 R Y A
LI B A 3 0 K Al 5 T G i DR A E 5 Oy 4
5 FC B9 U 8 ) 4 1t 3 B A Al X 2
BE DR 504 o T DAk B 2R GRS R, R A
T 3k FG 5L ) A K R A 8 KO 1 R 3k R AR RL
Tk 75 9 45 4 o

BEAh A S5 3 0 3 . HSP 3E R R 51 S
Fh, A FE HSP40. HSP60., HSP70, HSPOO &
HSPB1 33 & B & 10 &, Horh HSP70 2 [H

FE U)o 1/ T  Be 4 i 98 T 48 Fbe | A 1E
MY BRI 6 48 i) HSPTO BB 5 80
HJE w B T 4% z¢ . & W) 5] ( Polyodon
spathula) ' F1 VG {4 F W 5 ( Acipenser baerii)
HSP70" JE P 4K B 3 F HSPTO0 16 0 13 37 5 1y
EHEH—BERARA T B T8RS
TEK IS LA R O, WS ) 2 B A B I 1Y 7
mal, BRI, 56 T 35 IG5 7% S 2 v 00K 5 2 1 A F
FE B A F B 5RO IS G AR N RO T G
AR

025 i T IR b s hs P 2l ke e AL L
B, BA R 2R R 5 A 1Y L AR
KW L 2 0 5 M0 e e AH G i R AL,
SOX RN K K \DMRT1 3£ [N 45 . A58 h &
M SoX B FWE M A 11 4, B SO0X30,
SOX8 SOX7 .SOX9 .SOX5 .SOX6 SOX12 . SOX13 .
SOX18A .SOX4b , v ¢ 7 i Fe oy 19 7] B 5 7% ]
PEEAH I SOX9 JE[H 2 A~ fE b il v % BLAF 7
Wil SOX9 JEIH I H R AERE frp 335 FEBE S
ta ( Danio rerio) H fF 1E WA Fh SOX9 JL [N, H
SOX9a TERK ' WLP R 50 M g rh 2 90z 3R 3
LR, T SOX9b ALALAE B L i B M 517 5 SOX9
FEITE 1 ~ 3 AF % s QB0 R O I L JH I L IR
W JJBEIUE B RS SRR O S5 8 Rh AT LU 3 R

ik, HUe ek Bl & B I B R4 8L R ) T R A
225 SOX9 AE VAR A 5 rp i 2 3k HL I L 1)
YL LRI ] 25 e L BT RS,
PG UL P 4 20 rb 2 IR SOX9 8 PR 55 H v 3 e
o A2 5 A0 A RRUESE, Har JAE R — &
BT R R

Blast HI B 1 48 2% 1 B — b 9 00 25 36 2 [
J¥ 50 A= W Dy Re ) PR AR vk H A U
o Hgm i & A R T RSt e Mk R, E
IR AN T il — A 3L K 09 D g, 38 7 224502 Y
e SN R AR v | B SR NE =E a TTR A B N N 4
X ik PG AL P 42U S5 20 v O ok Ak 26 5 TR
T REAS e B 2 o7, I 75 AT B R A A 5T o

S 3

[1] WangJQ, Jiang Z Q, Hu H X. Biological
characteristics of the main breeding sturgeon [ J].
Fishery Sciences,1998,17(6) :34 -38. [ £ &5 #F, %
NI EAN e S iR S RN ORAER Y/ b A e
Fl2% 1998 ,17(6) :34 - 38. ]

[2] ShiZG,Dong S L,Lu H S, et al. A preliminary
study on juvenile growth performance of kaluga
( Huso dauricus ) hybrid under artificial farming
conditions [ J |. Periodical of Ocean University of
China,2008,38 (1) :33 -38. [ HR)™, 2 WAk, & %
B, AR NLARFH AR T 3k IR 4 50 Fh AR K ke vk iy
W)L W 58 I W PR OR S o 4, 2008, 38 (1)
33 -38. ]

[3] NiuCJ,Hu H X, Luo J, er al. Genetic diversity in
the reserved parent fish broodstocks of Asipenser
schrenckii and Huso dauricus [ J ]. Journal of
Fisheries of China,2010,34 (12):1795 - 1798. [ &4
RUE LR B, SF. 0 IR R Ok IR B SR A R £
REVRSE 1% 2 B2 53 BT, K 7 % 4k, 2010,34 (12) .
1795 - 1798. ]

[4] ShiZ G. A study on the key technique of artificial
reproduction and farming of kaluga Huso dauricus
[D]. Qingdao;Ocean University of China,2008. [ f1
PR 3K TN T BT AR B G HE RORBE Y. F
& < v R 2, 2008, ]

[5] LiuHL,Zhen L M, Liu Q Q, et al. Studies on the
transcriptomes of non-model organisms [ J ].
Hereditas,2013,35 (8) :955 — 970. [ X £ = , S Wi
W, 0055 95, . AR R B S A R Y. A%,
2013,35(8) :955 -970. ]

[6] GaoZ X, Luo W, Liu H, eral. Transcriptome

http : // www. scxuebao. cn



9

B 3, S TR TR UL P A S SR 4L A T RE 3

1261

[10]

[11]

[13]

[15]

analysis and SSR/SNP markers information of the
blunt snout bream ( Megalobrama amblycephala )
[J]. Public Library of Science One, 2012, 7
(8) :e42637.

Garg R, Patel R K, Tyagi A K, Jain M. De novo
assembly of chickpea transcriptome using short reads
for gene discovery and marker identification [ J ].
DNA Research,2011,18(1) :53 -63.

Jeukens J, Renaut S, St-Cyr J, eral. The
transcriptomics of sympatric dwarf and normal lake
whitefish  ( Coregonus

clupeaformis spp.- ,

Salmonidae ) divergence as revealed by next-
generation sequencing[ J|. Molecular Ecology,2010,
19(24) :5389 - 5403.

Huh J W, Kim Y H, Park S J, et al. Large-scale
transcriptome sequencing and gene analyses in the
crab. eating macaque ( Macaca fascicularis ) for
biomedical research[ J ]. Biomed Central Genomics,
2012,13(1) :163.

Hale M C,McCormick C R,Jackson J R, et al. Next-
generation pyrosequencing of gonad transcriptomes in
the polyploid lake sturgeon Cipenser fulvescens) .
The relative merits of normalization and rarefaction
in gene discovery [ J]. Biomed Central Genomics,
2009,10(1) :203.

Salem M, Rexroad C E, Wang J N, etal.
Characterization of the rainbow trout transcriptome
using Sanger and 454-pyrosequencing approaches
[J].Biomed Central Genomics,2010,11(1) ;:564.
Johansen S D,Karlsen B O,Furmanek T, et al. RNA
deep sequencing of the Atlantic cod transcriptome
[J]. Comparative Biochemistry and Physiology-Part
D:Genomics Proteomics,2011,6(1) ;18 —22.
JiPF,Liu G M, Xu J, et al. Characterization of
common carp transcriptome; Sequencing, de novo
assembly , annotation and comparative genomics[ J].
Public Library of Science One,2012,7(4) :e35152.
Yan S P, Yang R H, Leng S J, et al. High-fluxed
DNA sequencing technology and its application in
agricultural science research[ J]. Chinese Agricultural
Science Bulletin, 2012,28 (30):171 - 176. [ [ 4
T8, 4% 3 A, Y iU L 45 v B A B R R R A A
PRk E 5 P g R b AR o A, 2012, 28
(30) :171 -176. ]

Zeng D G, Chen X L, Xie D X, etal. Deep

sequencing-based transcriptome analysis of
Litopenaeus vannamei [ J]. Genomics and Applied

Biology,2013,32(3) :308 —313. [ & M M|, BK 55 7 ,

[16]

[18]

[19]

[20]

[22]

[23]

EIRRE S AR T R A T A LA X R A S
oy Br. &N 24 5 0 AR W 24, 2013,32(3)
308 -313. ]

Kaur S,Cogan N, Pembleton L, ef al. Transcriptome
sequencing of lentil based on second-generation
technology permits large-scale unigene assembly and
SSR  marker discovery [ J ].

Genomics,2011,12(1) :265.

Biomed Central

Coppe A,Pujolar ] M,Maes G E, et al. Sequencing,
de novo annotation and analysis of the first Anguilla
anguilla  transcriptome: EeelBase opens new
perspectives for the study of the critically endangered
European eel[ J|. Biomed Central Genomics, 2010,
11(1).:635.

Pereiro P’ Balseiro P,Romero A ,Dios S,et al. High-
throughput sequence analysis of turbot( Scophthalmus
maximus ) transcriptome using 454 -pyrosequencing for
the discovery of antiviral immune genes[ J]. Public
Library of Science One,2012,7(5) :e35369.

Zhao X X. Studies on Transcriptome and digital gene
expression of pearl sac in Pinctada martensii by
RNA sequencing [ D ]. Zhanjiang ; Guangdong Ocean
University ,2011. [ X & . £ F RNA Il £+ R K
TR TRAE DU B kU 2 BT O TR 4 i i S
Br WEIC T AR 2011 ]

Eli M, Galina V, Shi W, et al. Sequencing and
denovo analysis of a coral larval transcriptome using
454 GSFIx[J]. Biomed Central Genomics,2009,102
(19):1 -18.

Neal F, Gordon N F, Clark B. Heat shock proteins
and immune response, The challenges of bringing
autologous HSP-based vaccines to commercial reality
[J]. Methods,2004,2(1) :63 - 69.

Gao Y, Yuan G L, Li D P, etal. Cloning and
sequence analysis of HSP70 c¢cDNA from hybrid
sturgeon and paddle fish ( Polyodon spathula) [J].
Journal of Huazhong Agricultural University, 2010,
29(1):85 -89. [ 19, = M3, R M, 5. Ze 50
Rl W) 657 HSPT0 cDNA % [ 5 J¥ 51 43 #F . 46 v 4k
K 2244 ,2010,29(1) .85 - 89. ]

Tian Z H, Xu S G, Wang W. Molecular cloning,
characterization and tissue profiles of a HSP70 cDNA
in Siberian sturgeon Acipenser baerii[ J]. Journal of
Dalian Ocean University,2012,27 (2):150 - 157.
[ FH B, 23 28 W, £ 8. 74 11 )OI 69 o pk se & A
HSP70 cDNA ff) 5 [ | J¥ 51 7 7 F1 1 4103 Aii . K i
VR R 24 4,2012,27(2) 1150 - 157. ]

Wen A Y, You F,Xu Y L, et al. Research progress

http : // www. scxuebao. cn



1262

Ko7

¥R

38 &

on the study of sex determination and differentiation
related to gene of fish[ J]. Marine science, 2008 ,32
(1):74 -80. [ 3CE#, U B, hokor, %, k5]
YesiE 5 4 LA S I B30 . 5 VE B2, 2008 ,32
(1).:74 -80. ]

[28]

Developmental Biology,2001,231(1) ;149 —163.

Chen J P,Yuan H M, Wang B, et al. cDNA cloning,
mRNA transcription of SOX9 gene at early
developmental stages in amur sturgeons ( Acipenser

schrenckii) [ J]. Zoological Research,2004,25(6) :

[25] Tong J G,Zhu J H, Guan H S. A mini-review of 527 =533, [ 4, =AM, Tk, 4. J2 G SOX9
studies on genetic basis of sex determination in fish F K cDNA 1 7aE MAE R A B AR 48
[T]. Journal of Fisheries of China, 2003,27 (2): W23k, ¥ #WE5% ,2004,25(6) 527 - 533. ]
169 —176. [ 4 4j, AR5 B, Ll . 28 ) o [29] ShiZ Y, Cheng Q Q, Song J K, et al. Cloning,
E W)L Bl U X MR UL . 7K 77 2F 4, 2003 ,27 (2) analysis and expression detection of the full-length
169 - 176. ] cDNA of Sox9 from the Siberian sturgeon( Acipenser

[26] Takamatsu N,Kanda H, Ito M, et al. Rainbow trout baerii Brandt) [ J ]. Journal of Fisheries of China,
SOX9:cDNA cloning, gene structure and expression 2010,34(5) :664 —672. [ i EAL, B2 T T, &4,
[J]. Gene, 1997 ,202(2) :167 - 70. s P A R4 Sox9 L cDNA 4 15 [ ¥ 5143

[27] Chiang E,Pai C,Wyatt M, et al. Two sox9 genes on M K H o2 ik . UK P2 2E 4R, 2010, 34 (5) .

duplicated zebrafish chromosomes: Expression of

664 -672. ]

similar transcription activators in distinct sites [ J].

The transcriptome sequencing and functional analysis of
muscle tissue of Kaluga( Huso dauricus)

ZHAO Wen'" | GAO Fengying', SHI Zhengguang’
(1. Key Laboratory of Hydrobiology in Liaoning Province ,College of Fisheries and Life Science,
116023, China ;

Dalian Ocean University , Dalian

2. Yunnan Amur Sturgeon Group Limited Company,Kunming 050228, China)

Abstract. The transcriptome of the Huso dauricus’ muscle tissue was sequenced by a new generation of
high throughput sequencing technology in order to fill a gap which has hitherto existed in the research field
of gene sequences of H. dauricus and to preserve the gene resources,at the same time to lay the ground for
discovering functional genes and cloning new genes,etc. Obtaining 14 447 211 200 bp of the original data, it
generated 55 531 Unigenes which ranged from 300 bp to 32 613 bp in length, the average length was
941 bp. Similar searches were made by Bioinformatics methods which was against the Nr database of these
Unigenes, in addition,it made gene functional description of the GO and analysis of metabolic pathways of
KEGG. The result indicated that 20 735(37.34% ) of these Unigenes have significant matches. The unigenes
GO functions in the transcriptome library were divided into 3 categories: biological process, cellular
component and molecular function with 56 branches;it could be divided into 290 classes taking the KEGG
database as a reference.
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