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HE: Y TRES& SO AT RENL, KA PCRERY AL 5, #3 E s NADH dehydrogenase subunit-3
(ND3), # &8 4 # i3 RNAGRNA-Arg)#» NADH dehydrogenase subunit-4L(ND4L) % B 4 5 5] & 12 4. 6 it
DNAMAN 5. 2. 2 447 5 ) o s, KA MEGA 5. 02 3kt (T BA R E oK o4, it 4Es, THERLARF
REW. E@4® ND3 AR FH A2 KA 346 bp, BEREF 2 A H 26.2%. T 4 29.6%. C % 28.8%. G A
15.4% . 2P A+T R EH» G580 B T GHC R TS #K(44.2%) . 12/~ ND3 A B F 5 A 5 A E458, X
AT SRR, RS, SHLEERZRFHrxTEHEIES N 0.007; (RNA-Arg AR B 54K H 71 bp, WA
RENHAH23.9%. TH23.9%,. CH29.6%, GH22.6%, A F A+T R EH>HUT. 8K T G+HC HEE
2#(52.2%), 12 ANKB A T4 —%; NDAL KR A5 4K A 297 bp, &4 F AT H ATG, L1 F&AFH
TAA, BAR TS A A 24.6%, TH 26.3%, C433.3%, GAH15.8%, £+ A+T REH#50.9%) & F
GHC R EH#(49.1%), 1I2AMA AR 2L —%; FEZE L5 A 0 E b 10 & £ ND3,(RNA-Arg #=
NDAL % B A Minimum Evolution %5 (ME)M Z 24X FH, LA 12 RES & R A — %, T4 R 54
GO EE S R
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Fifif (Bagarius yarrelli) TEHE S T Z A SN G TL, &L, TRk R, HREEE, Sy 2
mi“u R, SRR T 20 (Osterichthyes) , f@JE H (Siluriformes) , 8kF} (Sisordae), )& (Bagari-
us )M E R SRR j:ﬂr“@é‘mﬁw ,\12liﬁﬁggﬂi%ﬁ 50 kg, PR ATEET 200 em. H Fi % £ A BF
FALHE BRI A Y AR L NS PR BIRY L IRIR R E T, 2013 AF E R R S8 SRR AL A=
R A5 6 2 38 FH 0T R 9 4 A 7

O YR HM. 2016 -10-01
HETH. HE AR EILETH (31360638); = MA A BT RHEMG 4 TR LTI H (ZD2013009) ; = M4 T 45 R4k N5 4
AATH (2015HB059) 5 £1¥a] 2% e A 3 1k 52 B0 o0 3 U0 H 5 R A QT M 52 BRI 257 5 R 13 (CXSJ1340) 5 219 2 ¢
AR S AR Sk A S £ AT A (2014HB0203) 3 L1 24 B i+ 4 35035 B (14bs11).
fEZ . A RAQ974-), F, LR, 4, BB, B2 NFKAEEYHAR S RIEMIFR.
WG . XIHLr, #iz.
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Lkt DNA S H A 407 4 2 0 55 1 — A B2 p 0L 1 1625 mtDNA 2 1 255 1 R G5 24 0F 55 F R
PR AL A B B AR ICT . AR R GRS R A B 29 ) 1z s T HEsh i BEIR I BE IR s 5 22 L RS R
A R YE L R R IR AL 2E L S TR R R Gk B B A AR O T A AR L AR S G T F 9T
MRS Bl ND3 il NDAL B:[H v Be, 5 HARSY)—H#, H ND3 JEH A NDAL FHZ A 14 t(RNA-
Arg B R PAEDS R PCR ™= 4 B4 U vk o W00 ¥ 30 R VS BRI 4 15 R IR i — BE N ND3 |
ND4 55 22 MRS NDAL 3900 R 58 & A4 i 2, W 59R s 4y g 2 BRoAn AL 2 5k
KERE, BEIES S5 S P ERFP S, SRR IRIT. FRE S X DU I A RE . Dol AE | AR AE . SN BARE AN
Jetk BE 1 ND3 JE[RI I NDAL B[R BT 9 i 1) B B R ¥ 50 R AT T 2 )5 9 XS 43 A, 25 2R R WT 01| BR AR . Ehok
AE . KREAE . JE N PR RE AL AR RE Y 3 X 3] [ VR AR . 5K DO I AR OR T DNA I 4 R B e T AL
E R 88 H 2572 N 12 FEIE B 2509 mDNA NDAL #l ND4 JEFE G F5], 1T T4 F R 554
Br» 25 0 B IR K7 7 b X 14 3 Bk £ 2 ] BE A 36 W) A9 R V. R S 50 08 5 B R AR A 19 51 4 T 5k T e
ND3.,tRNA-Arg fl NDAL 5, Ifx H )P 5 2 5% 3170 5¢.

1 #R57EZE
1.1 s

AR 12 ZZE R A 2/ AW 0B, SR ZU8F 1.5 mL EP 4 d iy B X R ARZE, in A JEK
OFE, BT 4 CHAFEH.
1.2 EWHE

15 405 1 A i 5k P AL DNA R $2 JBOR AL AR i 1y — 0 — 5+ 0B 0 v SR IR DNA FE &, H
100 mL 1% WA BEEE IS Hom A 6 pL B4k 258 (EB) SR A I 4l B . AT BT 2 XRS5 ) Baya9F
1l Baya9R™*’, BayalOF Fll Bayal OR™, X} #EHUAY DNA #E4T PCR ¥ 38 . 196 (1) Byt Ji5 A 06 s A6 0§ 186 1 B
B IR R Ge MBS TF AT HA IR AE . Ot 18 3 H 09 2% AT 1. 5 00 09 B I6 0 B 0 L Dk, 7 5 4 =X 52 A0 40O
SCFOIIBCHE 9 A Be, JH 3 e b5 BE e DNA [0 R & CR AR AR B B b 5 A R 2 v |l DNA, 5
PMDI18-T #84 (b ut 1 A W BR A BR A "D AT 4%, FIH TOP10 832 245 40 i i 17 5% A 0T e e . Pk
T AR v B R T M3 3d 51 ) 4T T PCR i 26 H B AT BH M o B8 i) T ik . 2% B ot 4 ST I AR ) RO
B2 ) 0
1.3 HiESH

FIH DNAMANS. 2. 2 X 5 B A3 2] 1 17 51 647 F3h 35 D1 JF 5 GenBank W B #7551 £ 47 Bl %) 55 D145 2] H
36 IR Y e 3 4, F R B AT R 20 M s FILF MEGAS. 02 #0047 B 38 24 B0 M o 38 4% 1 3 0 #r 9 )
/AL (Minimum Evolution, ME) ¥ £ 48 % & W

2 ER55MH

2.1 FAlH

K H DNAMANGS. 2. 2 #l MEGAS. 02 F {4 xt 315 1 B 07 50 217 D2 38 0 b . R E fffa ND3 SE K
JP3) 42K 346 bps BIGE TR ATG, KW T——; BHERESE A 7 26.2%, TH29.6%,
CH28.8%, GH15.4%, Hrh A+T Bt /340(55.8Y) T G+C /3 40(44. 2%), 12 4 ND3 H A
FPHNAEAE 5 s A, B AR T 5 KRR, 1 REIH, 5 Fh AT R 2 ()7 B A s AL B B Oh 0. 007 tRNA-Arg
FHFH KA 71 bp, WIEFESEA R 23.9%, T H23.9%, CH29.6%, GH22.6%, Hff A+T
R 47 8 YO KT G+ C i d(52. 2%, 12 NIEFFII 5L —5, JFEE—FffFHE; NDAL
BT 2K 297 bp, EIRE T ATG, Z L% ¥ TAA, BRI &5 AR 24.6%, TN
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26.3%, CH33.3%, GH15.8%, H A+T Fim4%(50. 9% T G+HC s 849. 1%, 12 4
R FEII05E L —3; ND3 It 53 1.
F1 EfRZ&hi{k ND3I WEARK

A T C G A+T C+G MK /bp
HAERL ] 26.3 29. 8 28.6 15.3 56. 1 43.9 346
HAERY 2 26.3 29.2 29.2 15. 3 55.5 44.5 346
HEAR 3 26. 3 29. 8 28. 3 15. 6 56. 1 43.9 346
AAETL 4 26. 3 29. 5 28.9 15.3 55.8 44. 2 346
HAERL 5 26. 0 29.5 28.9 15. 6 55.5 45.5 346
T {E 26. 2 29. 6 28. 8 15. 4 55.8 44. 2 346

2.2 HFRFREEXER

Wit DNAMANG. 2. 2 #5479 FexF, 3% MEGA 5. 02 %, % B ka5 SR HoAl 10 A fa 2510
ND3,tRNA-Arg #l NDAL %A Minimum Evolution ¥ (ME) W& RS KB M, R HM LR
DI EME A 1 000 IREL MR M A 4 b a5 LK 1,8 2,8 3, 4.

23y B. yarrelli ND3-1
49 B. yarrelli ND3-3
64 B. yarrelli ND3-5
100 B. yarrelli ND3-2
97 B. yarrelli ND3-4
—— G. dolichonema ND3
il 1wob——— G wilineatus ND3
P. sulcata ND3
a1 G. maculatum ND3
55 r— C. kamengensi ND3
100 V G. andersonii ND3
E. labiatum ND3

I O. macropterus ND3
100 L P, yunnanensis ND3
E. kishinouyei ND3

45

0.05

B 1 FAMEZEE10FHBREEKNE NDIBERS FREH

B. yarrelli tRNA-Arg
96 | C. kamengensi tRNA-Arg
37 41 | G. andersonii tRNA-Arg

27 G. maculatum tRNA-Arg

 — G. dolichonema tRNA-Arg
37 8L G wilineaws tRNA-Arg

P. sulcata tRNA-Arg

E. labiatum tRNA-Arg

E. kishinouyei tRNA-Arg

28 — O. macropturus tRNA-Arg
ob——_p yunnanensis tRNA-Arg

0.02

B2 FIA MEEME 10 MBI ERKE (RNA-Arg FFEE RS
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9 B. yarrelli NDAL

G. dolichonema NDAL
100 L—— G. trilineatus ND4L

83

100 | C. kamengensi NDAL
B6 | G. andersonii NDAL

‘[ G. maculatum NDAL
35
P, sulcata NDAL

E. labiatum NDAL

E. kishinouyei NDAL

100 [ O. macropterus NDAL
99 | P, yunnanensis ND4L

0.05
B3 FAMEZEHE 10 SR EKHE NDIL 5 FREH

37 B. yarrelli -3
37 B. yarrelli -5
68

B. yarrelli -1
100 B. yarrelli -2
100 B. yarrelli -4
 E— G. dolichonema
91 100 V— G nilineatus
P sulcata
76 G. maculatum
68 1 C. kamengens
100 V G. andersonii
E. labiatum
E. kishinouyei
00 I O. macropterus
100 L P, yunnanensis

0.05
4 FH MEE#E 10 M#iflfa b4 ND3,(RNA-Arg TIND4L £ F 545 F R & Ht

HEFRGEW K IE R B R — 3, 5 g @k s M. 10 FhfkoRE 028 5 I 7 B iy Bl 28 KA
GenBank I T B9 % 5% 5 4% 9 Sk = 4% 80 W 8k Gly ptothorax trilineatus (NC_021608), 22 4l T 4 fi
Oreoglanis macropterus (NC_021607) , UL 2% BEFE Bk Pseudecheneis sulcata (NC_021605) , Jik filf Exosto-
ma labiatum (NC_021603), il Pseudexostoma yunnanensis (NC_021604), ¥ & 8k Glaridoglanis
andersonii (NC_021600), 5% Lk Creteuchiloglanis kamengensis (NC_021599) , B EF 5 ik Glyproster-
non maculatum (NC_021597), 4 A €k Euchiloglanis kishinouyei (NC_021598), & 2 Bk Gagata
dolichonema (NC_021596).

3 #

¢ miDNA NP3 0w, 13 A3 g i 25 N R 45 A MDD REE 1 M 1 LU AC0s 2 . HLREHT —
SEE S W HEAT YR DRI Rz T Ok BEAT R GE AL IR SO BT 16S rRNA HR 4 A
kBB > T R G R W] BER R — A R E BRI RAPD HR 76 Bk B £ 28 )R 2 B
TRy o M 7 Tk i S S ek ) O Gk O R B, DRk R R — A L B A A O AR E 2R X SR
S AT A ) DS s S Sk R e AR 10 R AR R B TR AR R Coyed DR BE SRR R R £ DS A
AR M He Shun-ping %2 2047 T 8RB Cyed JEIN . M8 T SRR 0K R G0 T M. 45 1 Al fok £
R AR A B R RO TSR B D . X B R 2 2K — FAR R AL SE R IE B K07k A
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WK SE B Ay F K R 1 R A AL 2 M, 13 0 PCR 4734 H DNA I FE AR . %3] 11 iR a1 28 0kE 4K
DNA ) ND3,tRNA-Arg 1 NDAL FED ¥ 50 A7 40 A . DA S B i3 L B o0 3 4 B9 o 5 ¢ 41, 36 T
B 0 B 1R N 1Y st 4% 2 AT

12 kB ffft ND3 JPSIFAAE 5 Fhop (L, 3l 6 A8 07 00, 5 AR, 1 A, 12 5B iy (R-
NA-Arg FINDAL FEPJFHVEBAAEAE 1 R A58, U] (RNA-Arg T NDAL K 9 )57 51 HBJ2 = B2 PR ~F 1.
RS T 50 20 oy B F R ND3 JEPI R A+ T P34 5 it 43 80 (55. 820 B i i T G+ C P35 i it 4 4K
(44. 2%, SHABBEL 10 N AE NDAL FEH 75 A — 3 (RNA-Arg SEHE I A+ T V3 a0 5
(47. 8V AL T G+ CF¥Bim 44 (52. 2%0) , SHABBERL 10 MARFF R tRNA-Arg FEH JF 51 4 BUAH
s B NDAL JER ) A+ T S35 55050, 9 YO BE R T G+ C F3 40 549, 1%) . 5 HALBEERL 10
AR FP2E NDAL 3P 7 51 i) i 56 21 0l 3 A% — 24

LRk mtDNA ND3,tRNA-Arg F1 NDAL F& 7 3 B B SR A0 8] 1 22 /N, st fE BB A 0~
0.012, RUE R faA PR Z [ TC W] 22 5 5 FhiA] A9 3845 22 AN, 322 AN 0. 3%, S RF E i 5l At
— 3. T E R S H A 10 MR 2K ND3,cRNA-Arg I NDAL JERFH ME M8 1) & 581,
FWTE gk il — 3, HOUikm AT . X — 45 R 5E GNP 70 R ARl A 52 50 45 51 R 4k 22 b
FI AR} a2 R G R T R T A M E 1S % R
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Cloning and Polymorphism Analysis of Mitochondrial ND3,
tRNA-Arg and ND4L Genes of Bagarius yarrelli

DU Min"?, YE De-lai"’*, NIU Bao-zhen'*, DUAN Jia-ming"?,
YUE Ran'?, SONG Tao-wen'?, WANG Wen-tao'?, LIU Yan-hong'”

1. Key Lab for Quality , Efficient Cultivation and Security Control of Crops in Colleges and Universities of
Yunnan Province , Honghe University , Mengzi Yunnan 661199, China ;

2. College of Life Science and Technology s Honghe University , Mengzi Yunnan 661199 , China

Abstract: In order to understand the situation of the germplasm resources of Bagarius yarrelli , PCR was
used for amplification, cloning and sequencing, and 12 NADH dehydrogenase subunit-3 (ND3) se-
quences, 12 tRNA-Arg sequences and 12 NADH dehydrogenase subunit-4 L(ND4L ) sequences of B.
yarrelli were obtained. DNAMAN 5. 2. 2 software was applied for sequence alignment, and MEGA 5. 02
software was used to analyze base content and genetic distance, and to construct a phylogenetic tree. The
full-length of ND3 gene sequence of B. yarrelli was shown to be 346 bp, the start codon was ATG while
the stop codon was T— —, the content of A, T , C and G was 26.2%, 29.6% ., 28.8% and 15.4% ., re-
spectively, in which the A+ T content (55.8%) was higher than that of G+ C (44.2%). There were 5
haplotypes in the 12 sequences of ND3 gene, and 5 transitions and 1 transversion occurred. The average
relative genetic distance was 0. 007 between the 5 haploid types. The full-length of tRNA-Arg gene se-
quence of B. yarrelli was 71 bp, the content of A, T , C and G was 23.9%, 23.9%, 29.6% and 22. 6%,
respectively, in which the A4 T content (47. 8%) was lower than that of G+C (52. 2%). There was only
one haploid type between the 12 tRNA-Arg gene sequences. The full-length of ND4L gene sequence of B.
vyarrelli was 297 bp, the start condon was ATG while the stop condon was TAA. The content of A, T, C
and G was 24. 6%, 26.3%, 33.3% and 15.8%, respectively, in which the A+ T content (50.9%) was
higher than that of G+C (49.1%). Thel2 gene sequences were completely consistent with each other. A
phylogenetic tree was constructed through the minimum evolution (ME) method based on 10 species of
Sisoridae and the 12 sequences of ND3 gene of B. yarrelli, and the results indicated that B. yarrelli in
this study clustered into a single clad, which was similar to the traditional morphological classification.

Key words: Bagarius yarrelli; ND3; tRNA-Arg; NDA4L ; sequence analysis; phylogeny
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