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Abstract

In June 9, 2015, a Pseudogyrinocheilus prochilus (Cyprinidae) fish specimen was collected from
Beipan River (Pearl River System) in Yezhong Township, Shuicheng County, Liupanshui City,
Guizhou Province in China. However, the Pseudogyrinocheilus prochilus fishes are usually record-
ed in the Yangtze River system in most scientific documentation. So, it needs further species deli-
mitation based on molecular biological methods. Then DNA extraction and PCR experiments were
conducted with the tissue of the specimen to amplify the mitochondrial 16S rRNA gene for further
phylogenetic analysis and molecular identification. The results showed that the 16S rRNA gene
sequence from the fish specimen in Yezhong was clustered into a monophyletic group with 3 ho-
mologous sequences of Pseudogyrinocheilus prochilus. The genetic distances between the target
sequence and the other 3 P. prochilus ones (0.016) are lower than the most distances among re-
lated species (0.02 - 0.05) and higher than the ones within this species (0 - 0.01). Therefore, the
Yezhong fish specimen was preliminary identified as Pseudogyrinocheilus prochilus. Its great ge-
netic differentiation from other three populations of the Yangtze River system suggested distribu-
tion in different river system has a great role in the barrier for gene exchange among fish popula-
tions.
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1. 518

SR 7K £ (Pseudogyrinocheilus prochilus) )& i 2 H (Cyprinformes) fifl £} (Cyprinidae) 7 % I #} (Labeoninae)
SR 7K £ & (Pseudogyrinocheilus), 23R EREH B —F 3 [1]. 200 SONKIT BUETR, RN EDY 5N
ISR VLA A AR [2] - A5 T 2015 4F 6 H 9 HAE ST A /ST K T KIRE B8 2 Jb iy R4 3|
— AR BFRAS, K] A% E N R /K i (Pseudogyrinocheilus prochilus), #RT BT 4B % AR EAS
B, DNz P R EU DA BRITK R AT SCRRIC 2L, PR 06 B 43 T BOW e 4 A i3k AT i
Wit E. 55h, BRTARTRAKERSCERICE, ZHED TAREER b R FA[3]. 8fh 2 R[4z 8
[SIZ5ET7 I 73 A, JEBA S FHZRL/A 16S rRNA FEPRD0T 53 M1 48 53 A SR K i B — B EAT 73 1 558 AH R I
RIE o AN H BN /N SR T K IR B o 2 AL ST R K AR A AT DNA 2L, If v H 4ok f4
16S rRNA Z:H B, 731 RGK B W8I0 A AT 412 1 73 145 5E

2. MRS
21 BAER

SR 7K (Pseudogyrinocheilus prochilus)i=4s (& 1)°4 2015 4F 6 H 9 H K H se M & 7S B /K T 7K 36 B B 4
IR AT R 2 AL RTTIL N (bR A 5. LPSSC2015060901), FRAET /ALK INTE ZBE sh MIhs A TE
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Figure 1. Lateral view, dorsum view and venter view of the specimen
in this study
1. AR AARANNEL), SE(HP)RERR(T)

2.2. 2 DNA f2BUR B B9EE F Exav 18

HUbR A OB e LY ZH 208 B, 90% P K il € J=, 1 2204 DNA $2HUA 7 & (FOREGENE,
DE-05011: 250 Preps)#2 s DNA, —20°C#7F4 .

514 PTIP8, N HEShIE A 2R Ri1A 16S rRNA JEK B 51 4[6]. By 18 H 177 5% B SR
K A8 2 A4 JE (R 4H (Genbank ZXHXU'S KJ684987)2005-2577bp X A4 &, Xf M IR/KH 16S rRNA 4R
(Genbank ZH{ 5 KJ684987)910-1482bp [X [ & .

PCR L5k R BARFN 50 ul, HAdb 4 aa A ml Fl 4 R M 282 2xEasyTag PCR SuperMix 25
ul, & DNA i) 2 ul (% 10~100 ng), b FiE51497%% 2 ul (10 uM), A ddH,O *h & 50 ul. ¥4 PCR Jx
NIRRT N 94 C TR 4 ming 94°CAZPE 40's, 52°CIB/K 40's, 7T2°CHEMH 40's, FEIAIREN 35 ¥K; 72°CH
ZEfH 10 min. PCR =02 1% 5B B I rRL oS I S 228 I 23 w0 5

23. SEERAFIITHRRRAZLE ST

FriliAs i) SR K £ 16S FER 541485 1% GenBank #1744 % Lkl (megablast) 3453 100 &A1 112 %5
B, S515E BRIl mRETEE A T REKE T AT BOESNE, WE—IRERASGKE
o Fl MUSCLE [71F25 5% 4 HE4T EExt, SHUAN TR £ MEGA6 [8]H fifiidk i id A 1% s 5 1 41 i
AT D) A A K ALl AR 1 (Maximum  likelihood, ML)Z3 47 #1 D124 43 47 (Bayesian inference methods). i
MEGAG [8] %4 72 5 K ALLSR 4 (Maximum likelihood tree, ML tree), #R4fE BIC bRk, i & A< Kd £E (1 ki 7Y
T92+ G+ 1. il MEGAG KJ i KANSRAS, HH N it 15 B Ay Tamura 3-parameter model (T92), 7EAL s
(i) 380 % AR 53452 5K (Rates among Sites) ¥ & v Gamma distributed with Invariant sites (G + ). KAUIRB S FF
RRKT TD%EHZZLRRAREGRN AR MER, 15 50%~70% 2 [0 A H B CRE, &M AR k. fH
Mrbayes3.2 [9]#4) % D1 - 144 (Bayesian inference tree, Bl tree). U1 B SCHEAR KT 95%K %S R C RS
BIFES MR, {E 75%~95% 2 (M N EESCHE, I N ARME . A MEGAG [8]#1 14 2 4B 2
(Neighbor-Joining Tree, NJ tree)#l#: K {2144 (Maximum Parsimony Tree, MP tree), [ %580 73 KT
75% R iZ X R KRB BN TR, TE 50%~70% [ S RE, A5 AR AR AR .
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24, BIEEENTHE

1 MEGAG [8], {4 Kimura2-parameter 155 55 loxt /7 1) 1] AL BR S o 53 SMRE 7 51 BT & 1O 470
i, KBRS A MIFPSIEEAT 4L, SRR R Rl N B IRAR B . ] R 15 5 R AiE (base), £ il 7 ]
Ll P88 A P i 1 R A 2R, PRWIRK B S ST W RE 16S JE A1 L b [ K phy 388 A% 0 0 11 3=
LA XK

3. &R
3.1. PCR ¥ B R ML R

25 1%35 5 e FRL VKA, 514 P7/P8 47714 31 560 bp /2 47 (IE K A B (GenBank Z BL S : MF775291).
BB 4 R A7 A B S B R T 1 - AT & B8 (A 31.5%, T: 21.4%); GC & B HHIK(G: 22.3%, C: 24.7%).

32. RS

BTSSR K B 16S JERF4#%C Genbank HEATHZ LLxf, H5 Genbank i) & A5 SR K 551
(KJIBBA9BT)AH AR e i, NI RAF M 100 K FIETFF 51 % € HARF IR R 16S 74545 Ao 2
TAFE 738 I71R (ML Bl NI MP)X iZ U A4 2 1) R SR B B, R SCREAHT 7L B 5 41 (MF775291)
5 3 4Rk 16S HNFHIRA— DR R(M 2, RAKAX R, FHRAGEENE L), RNiZLRr5HE
T AREARRK AL R) R R RIS INEM RN KRG K BRI Z R, IR,

3.3. IB’IEEEE

BT 16S BER P A B AE BE B R B, SRK S R N IEE IR 0~0.016, el 3 4% SR /K [R5 7 41 1]
(I8 A5 P 55 0~0.004, BFEMFEAR 16S FR 7 41l 5 FAth SR /K £ [R5 7 51 %5 9 0.016. ] A Fh Ay 18t 4% P 25
Kl s BE A M 2k (1] 3)RBH, JSR/K L ARG MR A I AL PR B R BT AE 0~0.01 2 [A], FhiRE AL EE
B FEE AL 0.02~0.05 Z [H] .

62/0/52/84 I:MF775291
KJ684987

77/83/85/61 ~HQ235705
L-DQ@845894

0.005

Figure 2. The neighbor-joining tree (ring topology) based on the dataset A
and the Pseudogyrinocheilus prochilus clade with support rates under dif-
ferent analysis (ML bootstrap/Bayesian posterior probability/MP boot-
strap/NJ bootstrap)

B 2. BETHIEE A DZHTENEER)RRKEXREREGEE
ENRZLAENPHNIHEGEKUARAR/ MM ERBE/ERXELE
B 2050 3 A0 E0E B 00 T RFR)
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Table 1. The sequence information of Pseudogyrinocheilus prochilus specimens in this study
%= 1 AMMRAARKERAFINER

YiFh GenBank ZHU5 YN SRAEEHD HdE R
P. prochilus MF775291 LPSSC2015060901 BN, FN IS
P. prochilus KJ1684987 NJNU:20130503301CS BN ARAK [10]
P. prochilus HQ235705 PNl V9 e 78 [11]
P. prochilus DQ845894 IHBCY 0405017 UVNE5 213 [12]
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Figure 3. The density distribution of genetic distances within
a single species (the solid line) and between species (the
dashed line) based on the dataset A

3. ETHIRE A A (L) RFPB(RL)IERESE
B sk

4. ¥1ig

AT G T 5N K IR B ET B £ —BRHE SR AR LRI 16S rRNA JERR 73 /741, Zoid
TARHEBT T ER RGRE T, H5 3 &R KAaENR T I DB SRR — ML &, H,
RASREE T7%, DU S IR ME =R Jy 99%, DL Hiridk L AT EaE: A 2R I A R K T 75%, iF %S R 1
BLZRME. DR T LAAIE FI W 12 bR A A SR 7K £ (Pseudogyrinocheilus prochilus).

MNFFFITR] (18 45 R B 25 B tH, BFeh AR AR 16S Jik K] 7 471 5 FAth SR K #5357 41 1) gd 4% 7R 29 45 49 0.016,
e T T 3 4 SR K [R5 5 4 ) () 38 4% 85 (0~0.004) o [AIRF, e i) e ot P a8 4% R 128 50305 £14) 285 32 AT it
2R( 3)RM, RKMFIEGY RN IR AL EE R E B ARAE 0~0.01 Z10), R4 B B8 32 E A A AE
0.02~0.05 Z [&], T BFEpAEAR 16S 3 K 41 5 HoAth S 7K £ [R5 1) 38 4% P 29(0.016) B A4/ TP 2 18]
FAN, ERGHR b, B REARIR [ 55 M R K (KJ684987) . DY )1 R 78 (HQ235705) LA K T ) 1| 3 4 1¢
(DQ845894) RN — N SCFRF R B ISR, B BB FE A 791 I AR TE B S R ol s e B 5 N
BRI R IX S IR TR, SR f 5 bR AN HL e R e 1) A e K s AL 204k, i Rh o 20 ALK,
XA REFIAE AR AR M AL K R — @ IR R 52 MI 7R 7K (KI684987) 141175 78 (HQ235705) LA K VY )1 2%
Fi4£(DQ845894) [Flj& TV /AK &, 1M EF 8P (ALEVL) & T BRILK R o ASFEII7K 20T B AS [F] B 1) 5 R <2
WA HRRIRREAEM . SR, X — B8 7R 75 A B AR ] K P IE 75 22 5 2 (1 SR UG E AR .

B O

BN BRI 22 e AL VR 5 BOR 7 Bt B S 3% Je B 56 % . 2R IR “ AR B A0 T AR D5 T 3R L
b AR S ORI TR SRAR S A A AR S = AR T iR a7 Bl

EHEWH

B K H AR 3642 (31360512); s/ RHET BAARHEIUH (B FHE J # LKLS[2013]06 5); Si/H4E
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HETARB M AESATH (B HAE KY F[2015]387 5): /S # /KT G 5 B R 45 61 %7 B 5L 35 H
(LPSSYKJTD201602).
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