A5 HH 1M
2021 4 1 A

KE A& Y R
ACTA HYDROBIOLOGICA SINICA Jan., 2021

Vol.45, No.1

doi: 10.7541/2021.2019.253

WRLH Lt R RAE & TN IR R ARt S AR

R A = RRW EBEH
(= E B WV R TR, B 650111)

7Y EAEE

FEEE: R 8740 525 DR ZEL 00 P o e VT b0 B B RR- D SR R IX L BB - KRR EIX . BV B AN 5 57 VT B
AN H B BEAR 60N 6 B T 1 (Schizothorax lissolabiatus Tsao)FEABEAT 7 RiALFE R 40 77, P30 iR /&
255.26X, Q30°494.96%, “F-3IGCE & H39.80%; M 73513 2 & SLAFARZE2526234, SNPHRIC 11510834,
o, SNPT- 1) 58 B 1 H36.66%, SNPT-1)24% 6 2 N9.5%; I8l - 45 JLEAT 38 4% 22 BEIE Z0 i, 45 SRR i, W00 45
WL FE RIS 2, 1 240 1 B A5 JE R BN 1.4211—1.5029, P00 4% 4 B 90.2381—0.3131, "R A & 1
N0.2690—0.3115, T L FEPEFREEUN0.2868—03248, T F ik 15 50M0.4269—0.481, T35 1 B HE R 45 %
(MAF)40.1854—0.2216, V1% 245 B & B (PIC)40.2237—0.2553; AMOVAZM 45 5 8o, EE A,
89.73% B 15 45 S5 oK F BEAR B, 10.27% BI85 A8 ok B T #EAR 1], B A4 8] 188 4% 70 4k 5 B0 /E-0.0150—

0.1299(P<0.05), K WHARRIFIEARFEE R 14k o 44 BEAR A EAE E 29 °90.05—0.15, UPGMA KK, 11
JE-TNRMRPEIX 386 - KA I XFN LR 3 A M B B A A B A8 SRR, & F e i SRR s B — K. 4R |,

AT I8 A% 22 BRI AL S5 KT, A% B 8 B SRR AN

R RN RPN S R R S K .

XEIA: LB A, MR SNPER; BiEZ RN
X EHS: 1000-3207(2021)01-0060-09

FESES: Q145 SCHRFRIZAS: A

I AR R T A VT BBl 2 K M TR AE
A, A O EITTERE KK L, KRG )
TR AT B RE S, Wiedt 7 4 a 51
R, BT A 25 PR BT 1) 5 2 A 2 AR,
VSV A i 2 K HE 3 1R R B W T A K AR,
VF 2 A BB 7 5T B R, IR 1
TR B, 3 R A S B Ak, R R
N R I 3 R R B R AR 2 A AR AR OR
aj=AlTP

{7 A 3 ] A0 3 A e ek B o) P ) )
FF4IDNA, K15 K Eibtfh 2 SR ILF Y, 7855
JE& 7 A Foe 2 R DR AL () 00 5 SRS, % T VR AR T
RIZH S 2 PE . B I RE T 2 AR . [A]B ak
A DATEAMK M 2 28 B D A i 1 0 R 3R A5 A R R 4
WP IR AL 2 S TERR RS, R i N T2 A

k= HER: 2019-11-21; 11T HEA: 2020-05-14

R GRS PLER 25 AR T, B4 R )R

[m] 3 et =]
r .

s 2w R A A BRI K
FERFRIT, WA B R e M BE G B B R v i
S P 5 EAR BR S bl 7 S0 I 5 i, R84y
B FEAT I P, AR H R ih-4x B PR 2045 2 A )
P, BRNZEA B & H T 255 R P gk ¢
RAIHTFC, B R,

W JE LG th (Schizothorax lissolabiatus, Tsao),
S8 T8 H 2408 f )& (Schizothorax), 53 A TV
YL B, JoVL b S BEVL, S e W2
KM B TR TIRGUK fE TR, St S 20 f
SRBE R B IR WD . H AT RS ) AT
REBHAFPE. NTYIFREE. AR, 255%
RN 52 PS5 DT T o AH0 B AR 0 S RN £ 1) 84
ZAENETT R SR A, AR S 3 SR H fi A B R 20
MFFRCIERIB AR A A RERZ M. &

E WA fOVFE AP R T AR E S0 A2 O I I (ZX08S271957): 2= B YL f1 S 08 FE 00 2800 M ) s 1A T
H(HY2017/S14)% B [Supported by the Agricultural Basic Long-term Scientific and Technological Work National Fisheries
Science Data Center Observation and Monitoring (ZX08S271957); Fish Proliferation and Release Effect Monitoring and
Evaluation Project of Yunnan Lancang River (HY2017/S14)]

EE BT &7 52(1987—), Zo, Wik A7 )y Z R4 . E-mail: 296424955@qq.com

BIEIEE: 26H(1965—), 5, EIWFFCG: E-mail: yn11887@126.com


http://doi.org/10.7541/2021.2019.253

14 G775 ST R B E RN DU A st B R G4 2 REES 61

BRI B, LR & R B 2 5 FE AN 58 R 4K
SEREAT 0 AT, DT ARV LA R M PR RO S R
JE A (135 4% 2 R, Xl i 2R R A A i B3 35 T
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1 MRERE

11 SERRY

U TR SEES ARL X RV VL L i R - T SR
FEIX BRI EE X . HUR VLB S 57 VL B
AN B A REA R TR 1) )RR
K (20+5) em, 14 (150+£50) g, A 7 20K R i 1
AT 5E, I LNTRON-85 C FEUKAH LRAT o
1.2 DNARJIRREVHIE

A SR A% 5 10 2K Ty - 5007 1% 5 B R A
DNA"!, DNA FHR U5 B A 4 5150 6 6 B 12
BEATASIN o K 4R B 5 Rl ZHDNATE-20C UK A o
R,

AR Sun25 77 12, My SLAF-seq 3, A ik
HUHR 8 Cyprinus carpio)3& K AAE N B B0l ) 2
R R, AL R K/ N1.71 Gb, GCE E37.00%,
(ftp://ftp.ncbi.nlm.nih.gov/genomes/all/GCF/000/951/
615/GCF_000951615.1_common_carp_genome/GCF
_000951615.1 common_carp_genome_genomic.fna.
gz), WU A 20 45 Jir 0 2 it 4 5 2P 51 ) 9 DG
B R B A S oy AR R AL . e Ab, B
VIR B 80 5 SLAFAR 25 1) UM HCE IR B — B
BRI BRAN T - AE R B B3 5m N _Epoly(A),
HEFE— SR I PCRY G (R PRI P i 46 4% o X
HAs b Beb A7 2k . RE . VIR, Hlumina
Hiseq 2500 A T XA 5t Wl F# (PE100) . A SCi%FH H

R 1 R LR R RAFRT 8]

Tab. 1 Sampling sites and sampling time in the upper Lancang

River
KFESgm  BEE CRIERT RAEH 55 P
5 Code Population  Time Site Number
1 HWiE-  2018.1  ER-TARM 9
IR FEX AL
25°44'58" K%
99°14'11”
2 - 2018. 1 HOE - KA 10
KA FE X b4
26°28'56" K&
99°8'31"
3 K 2018. 1 R K LS 11
T ALeh
27°15'
25.71"KR %
99° 529.08"
4 BFER 20181 i £ Jb 4 29

27°53'18" K&
98°58'52"

KB IKFE(Oryza sativa ssp. japonica) )3 [K 21
(http://rapdb.dna.affrc.go.jp/)1E N *F B4, FH5[F]—
T FEREAT IR LUPAl 2 EE (R HER 1
13 HUEAIE

R S5 A Ik (R B i 5 R R A1 A AN (R, s gk L
A Z B MERISLAFFRIL, PASLAFFRCH 5 81 i
KEMERNZHE 75, R bwals il JFreads Lt Xt 2] 2
25 ET) I8 Fl GATK flsamtools i i 77 72T
RSNP™ ™ i & 2218 BISNPARIC 4, B AH i i
LT SE I SNPARCER A" . SR IE X TR
SNPAZ fUEAT I8, 7 106 152 5 R Y A3 238 (MATF)
AT 0.05. FEEEEEA/NT0.8; 3 2 BLE AR
SNP i 4 FAE ) J= 20T £ 11 a8 A% 285 1) AR 1k 10t A%
ZFEE ST

¥ FHPower-Marker V3.25 844+ S W 2 & &
(Observed heterozygosity, H )+ M ZEA7 3 K % (Ob-
served allele number, N,)+ HA®E 4 ¥ (Expected
heterozygosity, H,). 5547 Ik K £ (Expected al-
lele number, N )1 % 251415 & & & (Polymorphism
information content); Y& J& 4§ 1) B AR 4% 25 1)
FH Admixtare 82> PHEAT 20 BT, AR SR 255
A JASPAGeDiB A" T HEAT 2 BT, 2K B f T
MEGAS5 "'HiNeighbor-Joining &= AT .

n n—1 n—1
PIC=1- (ZP}) - (Z > 2P,-2Pj2>

i=1 i=1 j=n+1

o, noA e — A p AR AL R HR, Py Piod i)

BTSN S JE RIAE B AR A AR, =i+ 16

Fit — Fj

1- Fis

N, Fi AT BEAR 3810 58 R F N A RS

K Z TR BI85 R AL Fi o BRI E
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2.1 SLAF-seqE&{I REED

F B 1) P )t ol A3 A 7 il 1) T, 8K i A
EMRHIM: A YIEEH G Rsa 1 +Haelll 4 6 IS 5408 fh i3
ITEEYD, B s A B FE N414—464 bp, HAFEAT
PI3R1134500 N SLAFAR (SR 2). NARIE AT
i, R 126 bpx 2 1t 5 220 Bt 5Vl
Control##E & 50.31 M reads. A5 3H15 2
240.29 M reads%#&, Control B4 X 2 N 94.32%,
B 1) 3k % 987.19%, SLAFEPE IEH . Q30N
94.96%, GC & & T-%1°439.80%. readsttxf FHh K

Fst:
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Fig. 1 Sampling points in the upper and middle reaches of
Lancang River
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SLAFFRZE [ SE PR, 20 il 4% il S K d A\ 7 BL 1
KA
22 REHEBSNPIRIEFH .
SLAFFREFMSNPIEESZIT A5 P
PR BE255.2553X, H3k13474390 1 SLAFARAE,
F:A5511510831"SNP, SNP7E %4 : 31.54%—45.37%,
A5 5E HEE N 36.66%, SNPIF 443K 5.55%—14.1%,
PRI A NI S%(GER 2).
23 BEEZHMESH
AN SKRAE S8 A% 22 FE VA8 FH Arlequin R £ 3E
”%ﬁ T i 8 J5 I SNPGHE S 5 52 B FE /N T-0.5,
o AT AR N T0.05 1 SNP) 55 % 4L 1 #%
&%ﬁﬁhﬁoﬁﬂE#uMM%ﬁT@%ﬁ%
W RE A BB I R AR, T SR A R R G kAR
(1) 2 B3, (6] — WA AN [R) AN A 2 T, B 4 2 7 e
I 2 Tei) PR 5 46, e g AT s g 2 (i) ) 5 46,
R 77 N A N A T o4 H
PG4 BB DA R B 4 B R 3 T 22 i
45 R IRF(112.31)>F,;(4.46) H.P(1.40E-06)<0.01,
B, B R R A M B AR 2 [R] ) LR
EEVEZE S A AR T B e L AR A

CAAAFBRER

®2 HMSLAFIREFMSNPEE 41T
Tab.2 SLAF number and SNP information statistics of sample

STRE A T H BRSNS TS A R

2

*”WJ@JE’J X A it ORI A it ARSI U ﬁnuﬂPSNPE’J

Site Th) SLAFARZH  IX/¥Total reads#t  SNPAEL  ZIMSNPAIMEL  SNPrEHEE A
Sample ID  SLAF number depth Average depth Total SNP SNP num Integrity (%)  Heter ratio (%)
T R-Th M 1 116471 1117720 9.5966 1151083 399748 34.73 7.15
Miaowei- 5 132839 2597204  19.5515 1151083 411258 35.73 6.75
Gongguo bridge

6 139084 2264998  16.2851 1151083 420474 36.53 6.61

10 127201 1751275 13.7678 1151083 392145 34.07 6.46

11 164776 2540565  15.4183 1151083 522297 4537 7.26

25 127427 1362113 10.6894 1151083 418325 36.34 5.96

26 126747 2114541  16.6832 1151083 398024 34.58 6.53

27 129224 2388958  18.487 1151083 396651 34.46 6.62

28 128675 1173566  9.1204 1151083 418511 36.36 5.94

29 115956 1339145 11.5487 1151083 378956 32.92 5.91

BRI 34 114341 1919160  16.7845 1151083 366772 31.86 5.92
Huangdeng- 35 123884 1172409  9.4638 1151083 411859 35.78 5.96

Dahua Bridge

36 134147 2558929  19.0756 1151083 415670 36.11 6.88

37 136581 2474456  18.1171 1151083 411485 35.75 6.85

38 110564 1373263 12.4205 1151083 363090 31.54 5.89

50 112911 1195404  10.5871 1151083 369648 32.11 5.55

56 133278 1294889  9.7157 1151083 429899 37.35 10.95

58 146774 2339446  15.9391 1151083 434669 37.76 12.69
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g2
TR Iﬁg i xﬂ“ﬁjﬁﬁu@?ﬁm@ ‘ H«B"Jr%é R VS /1 R v e o L B o Ao B L B EPSNPE‘J
Site I SLAFFR%4 R Total  reads#l SNPEEL  H|HISNPIML SNP3EH# L IER
Sample ID SLAF number depth  Average depth Total SNP SNP num Integrity (%) Heter ratio (%)

59 123916 1907993  15.3975 1151083 377328 32.78 6.92

60 145538 541967317  13.5175 1151083 450400 39.13 12.14

HELdi 100 124579 2339807  18.7817 1151083 393823 3421 6.08
104 140945 3100783 22 1151083 422913 36.74 7.21

105 124798 2209816  17.7071 1151083 387489 33.66 6.58

106 120982 1995824  16.4969 1151083 377657 32.81 6.41

109 141191 2682743 19.0008 1151083 430034 37.36 7.02

110 119446 1158614 9.6999 1151083 397963 34.57 5.92

111 134081 1711624  12.7656 1151083 431886 37.52 6.18

112 134854 2183281  16.19 1151083 418578 36.36 12.18

113 124787 2477663 19.8551 1151083 397718 34.55 6.18

115 122426 1943259  15.8729 1151083 377358 32.78 6.76

116 132807 3086315 23.2391 1151083 406306 35.30 6.88

53 69 137334 1445898  10.5283 1151083 441725 38.37 11.18
W‘f;’gg“g' 70 138031 1440756 10.4379 1151083 443696 38.55 11.09
71 156330 3051013 19.5165 1151083 465867 40.47 13.78

72 150869 3125021  20.7135 1151083 442945 38.48 14.10

75 159369 3534395  22.1774 1151083 473637 41.15 13.98

79 131773 1857974  14.0998 1151083 396251 34.42 12.82

80 141166 2148195 152175 1151083 419416 36.44 13.37

81 130154 1204722 9.2561 1151083 423770 36.81 10.68

82 128952 2051787 159112 1151083 397773 34.56 12.06

83 132209 1840644  13.9222 1151083 407271 35.38 12.15

200 128229 2413331  18.8205 1151083 435803 37.86 13.36

201 145529 2305513 15.8423 1151083 456642 39.67 13.60

202 148363 2349966  15.8393 1151083 463468 40.26 13.01

203 123977 1185161 9.5595 1151083 411443 35.74 10.67

204 133471 1248873 9.3569 1151083 440787 38.29 10.69

205 145464 2607613 17.9262 1151083 447007 38.83 12.33

206 130042 1391660  10.7016 1151083 425261 36.94 9.79

207 150128 2386644  15.8974 1151083 461117 40.06 12.90

208 135345 1139567 8.4197 1151083 440176 38.24 9.92

209 129553 1242041 9.5871 1151083 422393 36.70 10.79

210 150272 2400700  15.9757 1151083 461351 40.08 13.10

211 149747 2610479  17.4326 1151083 445793 38.73 13.51

212 155129 2530954  16.3152 1151083 476799 41.42 12.75

213 135014 1409571  10.4402 1151083 434341 37.73 11.06

216 139699 1137315 8.1412 1151083 452062 39.27 10.77

217 139869 2303543 16.4693 1151083 427543 37.14 12.59

219 143780 2388391  16.6114 1151083 436276 37.90 12.69

220 139198 2110582  15.1624 1151083 418960 36.40 12.57

222 135490 2010339  14.8375 1151083 418904 36.39 6.62

I F(13.75)>F i((3.84) H.P(0.0012)<0.01 1 % 3L Horb, B3 e st BERE R (AL A A2 AL RS T 16, 1T
REEES. HRE-RN. ®HE-KEH. B A2 e T H A 3 M B AR, AIE B AE 5 S e b R A
A 5 Jg 44> Hi TR A0 0 B e K T T (3R 3) PR . RHKRZ RS E S5
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Fig. 2 Controlreads reads insertion fragment distribution diagram
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Tab. 3 Nucleic aeid diversity index

bt T & 5
. . i . o
Huangdeng- Miaowei- %{f Wunong- I\Teii

Dahua  Gongguo long

Bridge Bridge
A 19390° 30940 27327 38767 29106
Number of
observed
transitions
A 14990° 24489 21842
Number of
observed
transversions
Bty 34380° 55429 49169
Number of
observed
substitutions
AN RAE AL 8 3 4 5716
HIFAE 2 5
{57 55 Number
of observed
private sites
with
substitutions
MR 2R
S MEP;
The total
value of
nucleotide
diversity

TR % Rt
EEl

24460 21445.25

55227 48551.25

1432.75

10521.24 14419.46 12375.23 16590.83 13476.69

RN IR 2 FEE TR U S DR 3 2 5 (0=0. 05)
Note: *Indicates that the nucleic acid diversity index values
show significant differences (a=0.05)

ERE R EOR, W R-UR TR, BRIRFIR, E-
KA o

WRAEAN 2, 70 IR 73 LSNP, 2 J5id
PR SEREE/NT0.5, B8 AR B RATEE /N T-0.05 11
SNP; JHid i i ISNPIE T~ 20 Uit 55 % 7 H ) A%
ZRETETRAL, v R- TR BB KR, BLURA
5 55 e AN RN R DL S5 A7 5 DR B D92, 8 4
for DR HC . WL % & FE MU 58 0% & B2 (B R 2 4

PR 5 R 5 K(1.5029. 0.3131F10.3115);
2 FEPE TR 0L LUK Hh 38 B 4 B 0K(0.3248), & kT
B 2 A VE1E B B (PIC) Y LA 57 1o Hb B A4 5t
K(0.4811F10.2553), IR EFEPR A2 LA BL R Hb R A A4
B R (0.2216) 7 W7 4o S AS [ s HH FEAA () 0 000 252
PLAEER A, W SEA AR R . WA G .
REE. SRR FRIEH. 23680 E
(PIC) MR 2 1 417, 45 R 7R F(55.06)>F ;(3.29)
H.P(2.49E-08)<0.01, & & F 7.
T

rre=1- (X" r2)- (X7 X" arir?)

24 EHRENEE SO

HEEfRES WIENTFERe0RNE
4G 0 FE A (A PR 3BLAE BE BS A F0.05—0.15, B4 ]
FON FfE (R 5)R M, BLK-5 55 R HFAA 1) 70 B K
(0.12985), T I RMr- 5 35 WHER 5 B /D
(—0.01496), “F$4150.07629, &3 F 417K FP=0.005,
Vi F A8 3075 3] 5.2 PE /K (P<0.05).
Fiy — F;
1 —Fis
X, F oA s BEAR RIS 2058 R85 F N 6%

x4 BEESHEST

Tab. 4 Genetic diversity analysis

BT LB <
g wp  SFR

Fst:

ZFEMEPRE Miaowei- Huangdeng-
Index Gongguo Dahua Lidi Wllléll?ng'
Bridge Bridge g
VI S5 o7 5 D]
Observed _allele 2 2 2 2
number
RSy e 5 B

Expected allele  1.4976 142117 15028 15029
number
DURIP S S .
Observed_hetero  0.2795 0.2381 0.3031  0.3131
zygous_number
RGPS .
Expected heteroz  (0.3041 0.2690 0.3073  0.3115
ygous_number
EZR S CRiE
Nei_diversity_
index
EUIREL .
Shnnon_Wiener_  0.4692 0.4269 0.4738  0.4811
index
LEMEERER
Polymorphysm_
information_
content (PIC)
URELHE R B A3
Average MAF
2 FR SRR RO
Note: *Indicates that the diversity index presents significant
difference

0.3239 0.2868" 0.3248  0.3180

0.2482 02237 02508  0.2553

0.2192 0.1854" 0.2216  0.2202
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Tab. 5 Genetic differentiation index among 4 populations of

Schizothorax lissolabiatus Tsao

HEIRG BERER e GF

BEAR Miaowei- Huangdeng- Lidi Wunong-
Gongguo Bridge Dahua Bridge long
i E-Dh R
Miaowei- 0.0000
Gongguo Bridge
BRI .
Huangdeng- 0.00252 0.0000
Dahua Bridge
HELidi 0.13533 0.06430  0.00000
S -0.01496"  -0.00625 0.12985  0.0000
Wunonglong

VR * KRG IE B2 Bonferronifit 1E & ForfB & 3 1 (a=0. 05)
Note:* Indicates significant pairwise Fgr after sequential
IBonferroni corrections (¢=0.05)

BRERES K 3WLLEN, WE-T
MR SRR AN LR 3 A LR A £ A Ak ]
FHEAS SRR, B T S st AR (1 25N —
o IXRWIHR-DIARMREAR . 8- KA R AR AN
HLRHEAR R 18R 0 R R, SR A S elTh
R RO (AL B 2 . B8 - KRR IR . HLHE
A LA R B O LA AN 5 S TR R AR AT OIS
It L -

BEESFESRSH  DUERER4

PRI X Y FIWE 73T W2 )5 2253 HT(AMOVE),
IR BN, BRI 5 LR EUF=0.10273 (P>0.01),
TERIE] A8 57 510.27%, 3R B8 AE b i b R AT
BRI BER N AR 5 5 89.73%, R ML b3
BERAEAETGAN A NG 6).
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Fig. 3 Natural population evolution tree of Schizothorax lissolabiatus Tsao
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Fo6 AEREEINERMEBEAETHLEREAMNSNS
FLEFSHT(AMOVE)

Tab. 6 Molecular variation analysis (AMOVE) of four natural
geographic populations of Schizothorax lissolabiatus Tsao based
on simplified genomic loci

AR R o BRKEFE BERE
Source of H ;-}P; P AISum percentage of  Fixation
variation variation (%) Indices
HEAR ]
Among 3
population
BEAR 0.10273
Within 56 205720.48 89.73
population

of squares

59673.13 10.27

3 iTig
31 TRASS

BRI, 75148 57 3 () ¥ AE 0 I3 1T
o T R B R A T 20 S A ol o R A G R A A
TE [ — Wb AN [ ANk 22 1], % 30l Lh B 2, L
BlRs5:1, BREEEE10:1" " KRR,
J& 4 15 f0 55 W (T) 5 84 (T,) FO EUAE K 1, AE %
J& L1 0 5 4 2 2 2R OK T e, meDNA #2541 [X 1)
AR S B 22 1R e AR A WA 5 IR A B S 1 i I g 2
[F1), 77 W Ay L5 e o e 5 Wy ) R T 4 ) s />
R BAKAE S FAE AR AL TR, 74 Hh
R R BEARAR ST AT R AMK RN 5 FE E(5716)>
B R - TR (8)> B (4)> 31 5 - KM IR (3), &
Fe BRI 28 S 67 9 378 37 o T oAt 34 B AR,
Tt BH 5 5t B AR R AR AR AR 57 K

Xof G JE S M i 44 M B AAR ) 4 1) X B4 4
T2 773 BT (AMOVE) & B, BRI 38 5 1510.27%,
TR A 57 1589.73%, KB L 4k 3 BOR AT
REANFEAR PR, R R BC 0 35 38 A% 1k, (HIE 2
—HA RAEBRAIB LMK, SF 045 Y
Ho HIRZIE g (185 EORZLRE fo (BE AR ) AR 5
81.01%, BEARIAIAR 5 (5 16.68%)HH L ik, #EfA 28 7
TR i, TR A0 S P o V3 1 R AR Mt ™
32 EEZEMESN

AL 2 B R BT DI B R bR, R
& 22 FEVE R S, W0 FdE DL PR 88 AR 0 1) e ko, ik
i kP 2B BB PIC) X E R M
TR i B 2 S MR B B R AR, 'O RE0E S WL i
B TR, M2 B E B EPIC)KT0.50,
G BN 2 AL B2 RS R(PIO)
/NTF0.250F, AL MUK Z /AL, UEEHER
HFREPIC)RT025H/NT 050, A i AT ES
BOLAEPTY, R AA B, BB -
Mr b BEREAR R UONAG B 2 751, FLAR3A M B 3 4

WIRD N 2 50, R E 2 SRS R
AL 2R I HE— 2D 90 BT DA R R SR B 2RI £ st
FEEB S A B EEN R L. R, IR
ZREVE(P) M, Ps ZEBR LA 91 S K BE A ]
IR, (HR TS F B KR E X, BRI
FIH E FEA S —FE [, BT LAAT DL B 3 LU 28

I8 B R TR TE RS DU B AL 55 B A
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Tab. 7 The number of breeding and releasing streams at different
collection points from 2014 to 2018
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(i) Ui iy OiR)
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Gongguogiao Dahuagiao long
2014 1 1 0 0
2015 4 3 1 2
2016 4 3 1 2
2017 4 2 1 1
2018 4 2 1 1
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GENETIC DIVERSITY ANALYSIS OF FOUR SCHIZOTHORAX
LISSOLABIATUS TSAO POPULATIONS IN THE MIDDLE
AND UPPER REACHES OF THE LANCANG RIVER

JIN Fang-Peng, LI Guan-Hua, LENG Yun, WU Jun-Jie, ZUO Peng-Xiang and LEI Chun-Yun
(Yunnan Academy of Fishery Sciences, Kunming 650111, China)

Abstract: Four wild Schizothorax lissolabiatus Tsao populations of 60 individuals were collected from Miaowei-Gong-
guoqiao Reservoir area, Huangdeng-Dahuaqiao Reservoir area, Lidi section, and Wunonglong section to analyze the
genetic diversities using simplified genome sequencing. The results showed that the Rsa I -Haelll enzyme digestion ef-
ficiency was 87.19%. A total of 240.29 Mreads were obtained. Through bioinformatics analysis, 474390 SLAF tags
were obtained with an average sequencing depth of 255.26X. There are 252623 polymorphic SLAF labels. A total of
1151083 SNP markers were obtained. The average SNP integrity was 36.66%, the average heterozygosity of SNP was
9.5%, the average sequencing Q30 was 94.96%, and the average GC content was 39.80%. The observed allele number
in the four wild populations was 2, and the average expected allele number was 1.4211—1.5029. The average observed
heterozygosity was 0.2381—0.3131 and the average expected heterozygosity was 0.2690—0.3115. The average Nei di-
versity index was 0.2868—03248 and the average Shnnon Wiener index was 0.4269—0.4811. The average MAF was
0.1854—0.2216 and the average polymorphic information content was 0.2237—0.2553. AMOVA analysis showed that
the genetic variation was 89.73% within populations while it was 10.27% among populations. Genetic differentiation
indexes (F) were —0.0253150—0.1299 (P<0.05), indicating various degrees of differentiation among populations. The
genetic distance between the four geographic groups was 0.05—0.15. UPGMA clustering showed that Miaowei-Gong-
guoqiao Reservoir, Huangdeng-Dahuaqiao Reservoir and Lidi populations were clustered into one glade due to rela-
tively close genetic distances, while Wunonglong population was separated into another class. To sum up, the genetic
diversity of the four groups was at the medium level. The genetic distance and clustering results were consistent with
the geographical distance of the test population. These results can provide a reference for molecular genetic breeding
and germplasm protection of Schizothorax lissolabiatus Tsao.

Key words: Schizothorax lissolabiatus Tsao; Simplified genomes; SNP information; Genetic diversity
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