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Microsatellite marker analysis of genetic variation
in the backcross progenies from Oreochromis niloticus
and Sarotherodon melanotheron

LI Teng-yun, LI Si-fa
(Key Laboratory of Aquatic Genetic Resources and Aquacultural Ecosystem Cetificated by
the Ministry of Agriculture, Shanghai Ocean University, Shanghai 200090, China)

Abstract:6 pairs of microsatellite primers were used to study genetic variation of Oreochromis niloticus,
Sarotherodon melanotheron and their reciprocal backcross progenies. The results indicated: (1) Six pairs of
primers showed rich polymorphic, which can be used as good genetic markers for the genetic variation study of
these tilapias. (2) The average helerozygosity (H) was 0. 562 — 0. 731, the highest value was in
(S. melanotheron @ x O. niloticus & )} @ x O. niloticus & (0. 6727), the lowest existed in O. niloticus. The
average polymorphism information content ( PIC) was 0. 510 —0. 685, the highest existed in (S. melanotheron
Q x O.niloticus 8 ) 2 x O. niloticus (0.685) and the lowest was in the O. niloticus (0.51). The effective
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numbers of alleles was 2. 71 — 3. 85 | the highest value existed in (S. melanotheron @ X O. niloticus & )
Q x O. niloticus & ( 3. 85 ), the lowest existed in O. niloticus (2. 71). (3) Both negative backcross
progenies have the closest genetic distance with O. niloticus; UPGMA and NJ trees showed that the backcross
progenies and O. niloticus were grouped together, S. melanotheron comprised the other clade. The result that
the highest genetic diversity existed in (S. melanotheron @ x O. niloticus & ) @ X O. niloticus & indicated this
cross has the largest potential for further breeding; The maternal line of O. niloticus has made more genetic
impact on the backcross progenies than the paternal line of S. melanotheron. The backeross progenies showed
obvious maternal effect.
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Tab.1 Sequence,specific annealing temperature of six microsatellite primers

IR et/ 352 ) %zl BARE(CC)
UNH216 GGGAAACTAAAGCTGAAATA TGCAAGGAATATCAGCA 56.0
UNHI29 AGAAGTCGTGCATCTCTC TGTACATCATCTGTGGG 51.6
GM532 CACAGATGCATAGTCCTCACG GACTTTACATATGCATATTTCTG 50.7
GM155 CCCACTCATATAAACACAGCA CGACTGACATTTCCACACTC 59.2
GM354 CGGGAGAGCAGGTCAG CACGTTCAGGGTTACTGTGTT 55.4

GM559 GCACCA TAACCAGTGCT ATTTTCCACCGAGCTCACCT 60.0
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1.4 PCR ¥4 K& ¥prs i

R R S RFR 25 pl, & 2.5 pl 10 x buffer (& 100 mmol/L Tris-HCI, pH 9. 5,500 mmol/L
KC1,30 mmol/L MgCl,,0.001% B}, pH =9.0) ,2 pnL ANTP JB-& K (S ANTP FZARHEE 0.2 mmol/L),
EREGIE 1 WL(KHRE 0.2 wmol/L) ,2 uL FLH4H DNA(£) 50 ~150 ng) ,0.5 pL Tag DNA -5
(1.25 B847) ,16 uL ZEBF 7K, A 20 pL A ik, PCR § 1 2 i 7 Eppendorf Mastercycler Gradient
PCR ¥ L#17,

% B8 Crooijmans 25(1997) fiy =1 ,PCR R MFZE N :94 CHIASE 5 min, 94 CAsH: 30 5,49 ~70 °C
(FRIET |38 JOR BEHEFTIREE ) 1R 2k 45 5,72 CIEMI 60 s . 35 PMEING,72 CIEH 10 min, P HE=4)
f 8% AR RV BERZ UK 45, -l 8 V/em, UK G HEATAR B , IR U Tk BT
1.5 HUBRSITHH

B POPGENEL. 32 ZRATE /SN S A R R AT S EF S (A) , BBEEA EEE(Ne) . FF
RO ZREARE (AR (D) M 28EESR(PIO#HAR(2) "W iE,

() BERTFHZATE(H) H=1-( 3P}

Q) ZBEREE(PIC)

PIC=1-(3P) -(EPH - (TS 20)

K p, op; 3 BIRNEE N5 A EO B BISEE 0 HE R A .

1.6 BILHRE B AHT

T H 6 ANERAE] ) Nei's AT 7fER f5 5 B8 ( Nei’s standard genetic distance, Dg) PVl Nei's 3G FE 5

(Nei's genetic distance, D,) ", F UPGMA Fi NJ sty @ik Al 24 m ™,

2 GRG0

2.1 A PCRZ

R EH Y 6 X ILET Y%t 6 Mhigie BB IR MtFT PCR I3, AFREY 34 HARNL Y™, #0703
DRI YRR IKGERILE 1, 78 6 NIERERA PIEII L 31 DEARE, P08 5.17, 3
WY i BRI R/INE 93 ~270 bp,
2.2 FHARNEZ SR

6 MRHARIRE ARSI TR 2, JEBE x B ¥ B PSR HHR AR (4.83) , 55 x R H HIA
AL RR K (3. 85) s e B WY V- AL Z N (3. 33) MRS SE M BN B (2. T1) #RER /Do P38 E
REEMREERNEEE x B% (0.73) ,&IKHZEE (0.56) , PICFHEEAT 0.5, K m#
HBEJE x Je & (0.65) , sAKAI AR Z (0.51)

B3 AT LA ,6 15 7E 6 BHAM S 5 & B-F4(EA 0. 532 ~ 0. 694, HH BT 1 CM532
PR (0.129) , BEJE x e B 7E GMS32 i i fx =i (0. 755) o

2.3 BELHEBEMELDIH

BF x BB SR B MIEHER RN, B x BB SR B BEma Rk, Ak LE 4.

R Nei's #f£ 8BS D, 117 UPGMA I NJ RASHTIM LR ILE 2. B 30 MIRIE AT LIE . ol
X e B BEMBEN—L 5B B AR RR-—,
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Fig.1 The electrophoresis profiles in some individuals amplified by the primers UNH129 (up) and UNH216 (down)

1 -4. BB BEE;5 -8 BF x JBi%:9 - 12 B x§7/8;13 - 16 ¥ B B e ;17 -20: JBFF x B & 521 - 24 3# 8 x B ;M. I FAz

it (PBR322/ MSP 1)

R2 CMERETIFEHARFNERR . EHFEAE(PIC) MBEEHREE(H)

Tab.2 Effective allele numbers, polymorphism information content and
mean heterozygosity in 6 genotypes of tilapias

2 By A2 AT PANY
el SRR I FhlanE RS aR
% 3.33 2.71 0.510 0.562
JBF x B§® 4.17 2.86 0.560 0.611
BE x= e 4.33 3.05 0.608 0.669
5 4.17 3.00 0.576 0.637
BEEx B 4.83 3.44 0.650 0.700
R x B % 4.50 3.85 0.685 0.731
£33 MY IERFEERE 6 M ERFEENSKERSE(PIC)
Tab.3 Polymorphism information content for six microsatellite loci in 6 genotypes of tilapias
% B x B  JBF xBER o B < B% PR x g% ¥iE
GM532 0.129 0.558 0.638 0.447 0.663 0.755 0.532
GM155 0.691 0.714 0.593 0.716 0.723 0.724 0.69%4
GM354 0.427 0.419 0.653 0.643 0.607 0.679 0.571
GM559 0.677 0.718 0.578 0.704 0.731 0.704 0.686
UNHI129 0.511 0.555 0.539 0.539 0.564 0.553 0.544
UNH216 0.638 0.397 0.649 0. 406 0.610 0. 694 0.566
Fa 6 MEMERETIEEN Nei's HEEE (D,, AL EFH)#0 Nei’ s iREREES (D, WRETH)
Tab.4 Nei’s genetic distance ( above diagonal) and Nei’s standard genetic
distance (below diagonal) between 6 genotypes of tilapias
% B% x B RBE x5 [ JBE < BF BE xJEF
% 0.125 0.211 0.606 0.183 0.245
% x B 0.144 0.129 0.248 0.031 0.154
B® xi¥ e 0.232 0.152 0.149 0. 066 0.130
[ 0.625 0.270 0.173 0. 146 0.221
e x g & 0.206 0.062 0.094 0.172 0.097
R xRBB 0.271 0.182 0.160 0.250 0.130
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K2 ET Nei’s BfZEEE (D) # 6 MREL B3 BT Nei’s BfEHE (D, ) B 6 MBEER
B BEORE] Yy UPGMA R[] Bt Rrid ] ) NJ JRKE
Fig.2 UPGMA tree from 6 genotypes of tilapias Fig.3 NJ tree from 6 genotypes of tilapias
based on Nei’s genetic distance (D, ) based on Nei’s genetic distance (D, )
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3.1 [EIATHp S R A6 SR A BB N iR AL 28 S AT

EIFT, B P CF SSR HAR BT & & 2255 Fh . WA MR fE ZREVERBTZE 7 (BT K 7= B iy o 2%
AR FRZFRE) SSR MR SR . AR 6 X TES Y3t e B & I mmiED B4k UK Bl
38 FAHEAT % SREMETIST 6 X5 M7EAM AT R HEHIN T ZR, ELEKAAATHT
E5YY SRS 3 ~ 6, FIEN 5. 17, 7 LA TRHEB L L0

EERRREER NI — BB R AR A EEFE, T 5w 1 PR 8 S5 i 2 (A 8] # A AR
R BRI  F A EE AR T A RS MNEES ., AR P EREE M, X2l T RIE
ARSI 21 ) 25 5 3 B AR AE S A IR RE R 434, BLSERs B R AR e Ry, BB T A R A EFE HU )
FHEMERBOAL . ATFREN BN N ECERBCER N 5. 17, ARSEMERECFER 3.54, W
B, XA AT AR FTRI B 2 B S AL B 4 TR A .

ZEEREEHAELTRNA—NEESR. PHREGENDRRBRREENERRENS
o 2B EME, RUZFRMNSEE SRS RZ, AR RS E B8, ATRGHM6
ARG ELE0.562 ~0.731, K R B &AK, 55 x B ¥ &m , XU %8 x e & nyist ik 2R &
£&8,

LHEE SR (PIC) REFESMEERN B L SR, % Bostein £ S W B KA
SEERRNESFEESRBIEN, X PIC=0.5 B BN 5 B 28 M EEAL,0. 25 <PIC <0. 5 Wy o
ZAVEREAL, PIC <0.25 B AR ZBMREAL ., AREZH 6 MU T EEA T EZAMERT 0.5,
HEZSNE, TURERAFEENREER, TLMEAREITWAR LR, £ 1MEED, ZHER
TERBK, RIIKEMIE T AR, RIS EFELBE ., EAPRT 6 M FIEaMTE 6 MITE
AL T Z R E R EEAE0.510 ~0.685, i EEE, Hh B B &K, e x B F &, 7 W PIC i
RS RHA PR G E TR A R EA -2
3.2 [EIATH R AR R A R B R A SR R B R R R

BEURIR)SE R R — MR DL A B AT B R PR AR (B] 1 it (R RS, i L2 DNA HA =
ZAE, IN_E HRTKE AT WA HEEEE R TR TE, M5 3R] LU B TR S 8 Bk 8 1) i B IR
HAREB BN W HEF L R . FEARSTR PR D, F1 Dy AR EIE B 1T 00T, AR BE B A8 — 3
BILER, Hop e B g B G I B R K EERSM TR Y x BFF5 R &/, iFe x BB 5eF KK,

Tkahashi' ™) il Nei 2%8"%°" 38 1 HH B AUAL A KT 45 T 3845 BE RS SHEAT A 5%, UL B 76 43 W o oy B A2k o) 53
A 0T ,iZ D, Fl Dy SRR B RIS ER R R AW I BA BT APFR 2 5IR M D, Bii%E
BSHEAT UPGMA HI NJ R2E40HT , 18 1 T AR A LE R, B I B h— 3, BIZEM 5B /R —3 . Al
HEH 6 XU LEXEE 78 REERELFRAREEREYN, R EREGFES L (ERFHA
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