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837 B & hi{E 168 rRNA HIE8 5 B EIJ
ERERGRE
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(PFEAFHERREBRBILKEHER, BB B/RE  150070)

W E:RAREA Mt 34 8Y 8 (Acipenseriformes) & %, F 4 87 (Acipenser sinensis) 4, F At 8 (Aci penser guel-
denstaedtii ) Fo % o 8 (Polyodon spathula) 45 16S iIRNA X R ¥ A R 474,45 NCBIS BETH A B 6 W
S X404 165 RNA SIS AHE KARBE 2ARSARR ORI MO AR EFFRRE R KB A
FoHEA K514 bp, RFAE 29 A, 2 WAHBRALE 16 A, — &AL E 13 A X $ 9K & B (Polypteriformes) $ $§ &
A& Polypterus ornatipinnis # $M#, K ¥ % 16SrRNA A5 A F Kimura RAK KB MER A AL T LA, 42 4% . MP
kA N] kA8 A ARMELNE AR EAFPEGS S L EARERABARSABNS, B U ERZ L4
HFRAZ. AAEESALBEHOAFFUSBEIALEIBRSNERTFIARERR, KY AAGETINSLE
EFPTFREREEARFRE ;PR P ARG ALBLRFE, PRKIARARAHASE K THUIF T ELLE

XMW 9% B ;484 DNA; 16S rRNA; A 44

hES%EE.Q75 XMRESG:B

#17% H (Acipenseriformes) £ 3 /2 5 & £ 49 (Osteichthyes) , 38 #§ I 49 ( Actinopterygii) , 5k B 5 % i B
(Chondroste) fa X HEHEEM —THAREH. HinFZ BB U AEES KA 2 ZERILA Y+, Bk
NNEBREENERARZ — AEHNRPEAREQRE 26 MAER, 2FRE THANAHH X
HE 2 T 4R EEREARE 18/, 88 2 /M, FHERFRRE 3, H§FHRE 3 #. LAYy & 2
ROMARBARYEREL 1 H. 5IBRIMNEBENE EOLBRYHFLTEYD, EMNEES¥ERNEE
TR, R EEAG 1, RERMETREAR 7 WEBE MY, X THE B @k H %
NEHAXRBROFTN THESHIYVERMF LR AFEFEENEREN. HAREANBEERR
RERE—ERFRAAL.

58 DNA M I, &8k DNA (mitochondrial DNA,mtDNA) B4 4> T8/ . 45 Ha to 8 E 1L 3 4
RS RRRADYERH LR BRRESLHBEXNRET. 40, BRIRE¥ENH
mtDNA MR BaXARRAFHZAMFETTHRC BB T -EE4R AR NMBESHNEERERLX
. LEHITHR AL,

FHRRAERTIYPT B TRAE— %ﬂﬂﬂlﬁ%ﬂ@ 3FEIE HANK . BRYRET WiH (Acipenser guel-
denstaedtii ) , PHE (Acipenser sinensis) Lk R B W) 83 B 8 &L W) 83 (Polyodon spathula) B 16S rRNA
AT, H 45 E GenBank LB RAH TSN 6 METE H AL A mDNA FFIERSr, M 16S rRNA B £
BRI NMMZENBEERXRRRERE.
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1 #HfMEE
1.1 #RAFMSEEA DNA BRI

RN ERERER B 0.1gm0.2 mL BEHO.5%+ (ALK, 200 pg/mL BOE k,
0.2 mol/L EDTA(pH {4 8.0)),50 Ci44k 3~4 h, &M &5 . RRBESBES : 24« DR 2 K,
SRBEHHE 1K 2HELKZEIRE, 700 LR, BRTHRE 100 L 0. IXTEB#E 4 CREF
#H.
1.2 &4k 16S rRNA ZXE 4 F I 518

®EHFY 1 16S rRNA #58 FI 514 (L2510:5’-CGCCTGTTTATCAAAAACAT-37; H3080.5°-
CCGGTCTGAACTCAGATCACGT-37)' 3¢ 3 ##37K H 2 DNA # 4 #4179 1. PCR R & E ¥ 50
pL, 10 X buffer 5 xL;Mg®* (25 mmol/L)2. 5 pL; ANTPs(% 2 mmol/L)2 pL; + F #3141 (10
pmol/L) % 2 pL;##K DNA 2 uL; Taqg DNA B4 8§ (Promega) 2U. 1 dd H,O #h 2 E 50 pL.

¥ 18 R #7E PE 9700 8 PCR U (PE A ®) LR, R kY B FMTF .94 C 3 min;94 C 50 s,
48 CHE 1 60 5,72 'C 60 s,3t 35 MEFF;72 CHEM 10 min. 2. 0 U B ISISERE kMBI W4 8, PCR =
VHEYAF(EBETEYTIBEARAREFARA D LS F.
L3 MmEmmaE

¥LRABFFELR, 57 NCBI L R3¢ &R A%MN mDNA 255 7 £ HYAHEE 2 &,
GenBank % %5 4318 AY571339,AP004353) , # A7 A TAXT (3 9 &, W& 1) /5, A Clustal W2 #%{43#
TR B R HES , BB G R K EHSFS, A MEGA 4. 0 S AR Z ARESR R+ @
%) MBHRKE SR, B Kimura WS KR HE IR 8 (D). 3 LR K oy 8 3 (Palaeopterygii) H 3%
GAFERVEEFRENEEAH AR LB AR Polypterus ornatipinnis H 58, R i MEGA 4.0
R MP EMET Kimura ISHEMY N BERT IMBHHAXRRE X EW, Bootstrap(EE

B=100RESFREMEFIINERE.
£1 AWRFFITH O eI HE %K% %M (X GenBank 57 2

Fh 3 Species $I T 4 Scientific Name 42 Taxonomic Status
R DR Acipenser gueldenstaedtii HHRTHRR
e Acipenser sinensis HRERENER
e Polyodon spathula By aREwER
2B ] Acipenser stellatus HEFENER
BEH Acipenser transmontanus HERENER *
HKEK® Acipenser dabryanus HARERER
R 9 48 Huso huso HHEHTHER
FEHEFH Scaphirhynchus albus HAFER LR RE
=k Psephurus gladius RYaHHaHR
2 XBER
2.1 FSIMSIE

¥ 18 3143 %15 GenBank # 3@ i BLAST # I MK FH#T3H. SRIEAFB IR A%
16S rRNA F31,5 7 4 GenBank + B F5]—i&, Fl EMBL £ b8/ Clustal W2 #4751 9 % G HEFY
FEEIR L3 S A R K BE B B AT H B 4 A

BATYUHTFHHE 16S IRNA F B E X 514 bp (B 1. . ARALK 29 N HAE RN 16
A fE BRI 134, B FFIMAH T.C.LAMGHENFIN21.1%.24.8% .31.5 % # 22.6%,
i/ BBREY 2.2, K BRETIN A+T S8G2.6 WKBETFCHGCERUT.4%).
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Polypterus ornatipinnis & 9 #1$37 B & 2 &Rk 16S rRNA R RN B HERF 5



oM E KFHEHKRE 16 RNA MR FIERRAGRE 83

LLMEHEERREZEMNNURE
R A MEGA 4.0 844, 84 Kimura UBHEREWE 9 MM ZE U R EAT155M8¥ Polypterus or-
natipinnis 2[5} )RR R, W% 2.
£2 XF Kimura2 S8 A BREER
ELSX SGX ZHX DSX GSX OH MSLCX CWX BX P. ornatipinnis

ELSX

SGX  0.004 12

ZHX 0.004 11 0.008 25

DSX  0.006 18 0.010 33 0.002 05

GSX  0.004 11 0.008 25 0.004 12 0.006 19

OH 0.002 05 0.002 05 0.006 18 0,008 25 0.006 18
MSLCX 0.010 32 0.014 51 0.010 33 0.012 43 0.010 33 0.012 41

CWX 0.01974 0.02399 0.01976 0.021 89 0.019 76 0.021 86 0.021 86

BX 0.018 70 0.022 95 0.018 73 0.020 85 0.018 73 0.020 82 0.020 82 0. 024 02

P P‘Z;’r’!‘x’ 0.246 78 0.246 18 0.240 97 0,244 03 0.240 97 0,246 78 0.244 36 0.249 00 0,262 05

% ELSX —R¥#i#;SCX —N# 8 ZHX —F 48 DSX —5 [K# GSX —# & #3; OH —EK#; MSLCX —# % HL4* 83 ; CWX ~RL w199,
BX —E#4.

i 7 2 O] 1 : Polypterus ornatipinnis X 9 MR B @ EBE B 2494 0. 240 97~0. 262 05, Fi#F W F} 6
A0 5] ) 2 15 BE BB AE 0. 002 05~0. 010 33 2 [] « L H ik PG 89 01 K] Y6 69 1% B 7 3 K, B U BB 1R IR ok 49
ARSI R BER B/, Y B HA 2 MR R EBEE AR T 0.024 02, ZEFH 9 A FhE & K
H.PRIRNERBEFRSAYASHER 2 M EREER 515 0.021 86 1 0. 020 82, K FHE5H# 6
AT I8 5 BE B (0. 010 33~0. 014 51),

A B R FE B R MEGA 84 & F Kimura WSHHEK MP 38 N] BHWEREH I M MRS
BLOHTE 2 A 3 B,

76, H.huso 65|H huso
691l A stellatus T stellatus
'‘A.gueldenstaedtii 30|'4.gueldenstaedtii

31
A.transmontanus 33 A.sinensis

34||A4.sinensis 70|"4.dabryanus
44 A.dabryanus A.transmontanus
S.albus S.albus

P.gladius P.gladius

\__[P.spathula 571 rP.spathula

99 P.spathula AP004353 99'P.spathuia AP004353
Polypterus Polypterus

10 0.02
2 XETFH#45 16S rRNA FFIHZ2 M MP # 3 ETH84 16S rRNA FE5IH i NJ #

WX 2 ARERIBINEHHO LRSI . EH 2B EFAEBHNRANBRERELHE. I B
Polypterus ornatipinnis SRE AR MMBER  EFBX BMBHN—Z;MERKRS LB AYEROZY
#H.AHBRNAR. FEEANEFBFEUREERR 6 TR 6 AR X003 3. NS LS nRE T
HBH—3PEENERAN L BEHEN—X. MET Kimura WEHHER K N] S5 E 5 MP g
HAR,FTERZAERYARH, FHRTRUREER R 3 M HIIHA X,

3 itig
ER KR B ENRKEERE, SN E LT A R RSN R B &



84 BEEHREFERARBER LRI

RRBHHY. RAUR KM BN REERRRERE—HARAHARS RO FRREN SRS
¥ mtDNA g#Fge1,

Birstein S % REHTY H XK DNA S BAPAABRFRYRE, RERFSEXTERW A,
TABEEMARM LR UET G H AR OEMEER LR EE . R P IS XM 9 A
BRT HE&S AR EEBREELE O LTS BAE S %K R mDNA #9404k 5 6 v 2 8 i %
RBEMCH MRS AL RER BRI REE, TR TR 6 A, BRIk 8 7% 5 %
R, KR 4 M2 B A,

TN, B ¥E 5B B 2% m:DNA H.huso
MR R 1R £ & B M X 5. Birstein % {f /i mtD- A.stellatus }4n
NA 12S,16S tRNA K cyt b EEHE T FH W T A.gueldenstaedtii
FERGEHBAD, KWBEZH T mtDNA ND4L- A.sinensis &
ND¢ ZE 510, bR 4 ¥ % 41 % M # GenBank A.dabryanus
# D-loop [ P B BT 8 H 5 R4 BALCY . AR e manians
KK 16S rRNA FHIE T Kimura WS K Pgladius
B NI %M MP BHMBFBAN RGN ERME, _|—P.spathula 4n
HAL R B L BEES5ERESEEEY 'P.spathula Ap004353
A EHRRBENI-TEMMN S L REC LT mtD- Polypterus
NA R FEERIEHE , AHRPKESHE BT
BRNAMBHARE. M4 XFHH 165 rRNA FFIHRHAEE

EEAEERNE BEH 6 MRS HK 34 9/ FEy MP R R R 151t

AX GRS EXEHE -2 KE NAARNRTFRIZEPTREMNEER RS WX FEEME
RESHETILKRFE, PERKITRBUA RS MR AR A THRKFH. XBRERRH . AR TR
BRITHEEAXRRERESHHMENFRERRM, TRKNPBET Birstein %1583 128,168
IRNA & cyt b B#EBAFF BN AEREBFHERHIRBHAE DL LD, MEAFREL S
—X 15 16S rRNA B (R4 ES) B AW RN B /R PR AR EBEERIER /D, SHKLHEL
RIEBBREMBILEFAR , M5 0 b R4 5 KRR P ER KRR R,

i RANEALRAAAARHAZALETL T T XA LHE, AR,
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Partial Sequence Variability of 16S rRNA in 9 Species of Acipenseriformes and
Its Application in Phylogenetic Analysis

WANG Di, LI Shao-wu, QU Qiu-zhi, SUN Da-jiang, LU Tong-yan
(Heilongjiang River Fisheries Research Institute,Chinese Academy of Fishery Sciences, Harbin 150070, China)

Abstract ; Partial nucleotide sequences of 16S rRNA were amplified using PCR techniques from three spe-
cies (Acipenser sinensis, Aci penser gueldenstaedtii , Polyodon spathula) of Acipenseriformes. With se-
quences from other six species in NCBI database, the genetic variability and phylogenetic relationship
were tested among 9 species from 2 families and 5 genera of Acipenseriformes, 29 nucleotide variable po-
sitions including 16 parsimony infomative positions and 13 singleton positions were detected in analyzed
514 bp length sequence which were defined among the species, Taken Polypterus ornatipinnis as out-
group, similar phylogenetic trees were constructed by MP and NJ method among these 9 species of Aci-
penseriformes. The results showed that the differentiation of family, subfamily and genus was consistent
with traditional morphological classification. Additionally, there was no significant difference between
Huso huso and sturgeon. It is worth noting that 3 branches from 6 species in stﬁrgeon subfamily be-
longed to 3 geographical regions. Among them, Huso huso, Acipenser stellatus and Acipenser guelden-
staedtii were mainly distributed in the Black sea and the Caspian sea basin, Acipenser sinensis and Aci-
penser dabryanus in the northwest Pacific, China yangtze river and Korea, while Acipenser transmontanus
in the eastern Pacific,

Key words: Acipenseriformes; mitochondrial DNA;16S rRNA ; phylogenetic tree
(i k)



