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T he A frican  ca tfish  Clarias gariepinus is an  econom ica lly  
im p o r ta n t species, a p a r t  fro m  b e in g  a m o d e l o rg a n ism  in  
re sea rch  (V olckaert et al. 1994). Its  n a tu ra l d is tr ib u tio n  
ex ten d s  all o v e r A frica a n d  A sia  M inor; it is c u ltu re d  in te n ­
siv e ly  a n d  e x te n s iv e ly  in  A frica , E u ro p e  a n d  A sia  
(H u ism a n  & R ich te r 1987). L ittle  is k n o w n  a b o u t th e  g e n e t­
ic  b a c k g ro u n d  o f th e  n a tu r a l  p o p u la tio n s  a n d  th e  c u ltu re d  
stocks. Specific  h ig h ly  p o ly m o rp h ic  m ark e rs  a re  re q u ire d  
for ex am p le  to  assess th e  in b re e d in g  level (B en tzen  et al. 
1991) a sso c ia ted  w ith  th e  a q u a c u ltu re  of th is sp ec ie s  (V an 
D er B an k  et al. 1992).

D ue to  th e  re la tiv e ly  h ig h  p o ly m o rp h ism  m icro sa te llite  
loci m a y  b e  u se d  as m a rk e rs  in  s tu d ie s  of p a re n ta g e , q u a n ­
tita tiv e  gene tics  a n d  p o p u la t io n  genetics (T au tz  1989). 
(GT)n-rep ea ts , in  p a rtic u la r , p ro v e  to  be  h ig h ly  a b u n d a n t 
(Q ueller et al. 1993). W e d e v e lo p e d  specific m ic ro sa te llite  
p r im e rs  fo r Clarias gariepinus in  o rd e r  to  p e rfo rm  p a te rn ity  
tests  a n d  to  ch a rac te riz e  w ild  a n d  dom es tica ted  p o p u la ­
tions. W e re p o r t  th e  iso la tio n  a n d  charac te riza tio n  o f sev en  
(GT)n m a rk e rs  a n d  th e ir  p o te n tia l u se  in  o th e r  ca tfish  
species.

T he m ic ro sa te llite  p r im e rs  w ere  iso la ted  th ro u g h  th e  
p ro d u c tio n  a n d  sc reen in g  o f a lib ra ry  o f sh o rt frag m en ts  of 
g en o m ic  D N A  of Clarias gariepinus  (Q ueller et al. 1993). 
A fter ex trac tio n  o f h ig h -m o le c u la r-w e ig h t D N A , 50 g g  
D N A  o f a s in g le  in d iv id u a l w a s  res tric ted  w ith  th re e  d if­
fe ren t re s tr ic tio n  e n z y m e s  (Hae III, Rsal an d  H in e lii) . The 
frag m en ts  w e re  s e p a ra te d  o n  a 1% low  m e ltin g  p o in t 
ag a ro se  gel a n d  th e  3 0 0 -8 0 0 -b p  frag m en ts  iso la ted . T hese 
frag m en ts  w e re  lig a ted  in to  a  pU C 18 vector. T he lig a tio n  
p ro d u c ts  w e re  tra n s fo rm e d  in  D H 5 a-co m p e ten t cells (£. 
coli; G IB C O  BRL) w h ich  w e re  p la te d  on  to  ag ar p la te s . The 
re su ltin g  co lon ies w ere  b lo t te d  o n  H y b o n d -N  m e m b ra n e s  
w h ich  w e re  h y b r id iz e d  w ith  a sy n th e tic  (GT)]5 p ro b e  end- 
labelled  w ith  [y-32P]A T P. T h e  co lon ies th a t h y b rid iz e d  
w ere  iso la ted  a n d  c u ltu re d  in  a liqu id  m e d iu m . The 
co lonies w e re  seq u en ced  a n d  p r im e r  sets w ere  d e v e lo p e d  
fo r th e  specific  f la n k in g  re g io n s  o f th e  m ic ro sa te llite
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r e p e a ts .  F if ty -th ree  p o s i t iv e  c lo n es  w e re  s e q u e n c e d  
(S an g e r 's  d id eo x y  m e th o d ; T 7  D N A -p o ly m erase  k i t  fro m  
USB) o f w h ic h  33 co n ta in ed  G T -rep ea ts  (39 a rray s  in  to tal). 
A  to ta l o f 10 d iffe ren t p r im e r  sets h a v e  b een  d e v e lo p e d  
sp ec ific  fo r Clarias gariepinus (C ga01-10).

G en o m ic  D N A  fo r g e n o ty p in g  w as  p re p a re d  u s in g  th e  
p h e n o l-c h lo ro fo rm  ex tra c tio n  m e th o d  o r b y  b o ilin g  fo r 2 h  
in  a  10%  C helex  so lu tio n  (C he lex  100 re s in  fro m  BIO RA D). 
In itia lly  ra n d o m  lab e llin g  w i th  35S w a s  u se d  to v isu a liz e  
th e  P C R -p ro d u c ts  (W eber &  M ay  1989). T he fina l co n cen ­
tra tio n s  o f th e  reag en ts  in  a v o lu m e  o f  12.5 gL  w e re  as fo l­
lo w s: 10-100 n g  of g enom ic  D N A , 1 x  PC R -buffer (75 m M  

T ris-H C l p H  9 .0 ,20  m M  (N H 4)2S 0 4, 0.01% T w een  20), 1 m M  

M gC l2, 15 p m o l o f each  p r im e r , 75 gM  of d N T P s (-dA T P), 
0.25 u n its  o f Taq p o ly m e ra se  (G o lds ta r, E u ro g en te c  S.A.) 
a n d  50 n m o l [a -33S]dA T P (IC N ). A  d ro p  o f m in e ra l o il w as  
a d d e d  b e fo re  PC R  to  p re v e n t e v ap o ra tio n  an d  9 gL  of 
S to p -so lu tio n  a fte r  PC R . T he in itia l d é n a tu ra tio n  to o k  4 
m in  a t 94 °C fo llow ed  b y  30 cycles (94 °C fo r 45 s, 30 s  a t a 
specific  an n ea lin g  te m p e ra tu re  as specified  in  T able  1 a n d  
72 °C  fo r 30 s) a n d  10 m in  a t  72 °C  in  a  th e rm o cy c le r 
(T rib lock , E u rogen tec  S.A.).

A fte r 5 m in  of d é n a tu ra tio n  a t 93 CC, 4 -5  gL o f th e  PC R - 
p ro d u c ts  w e re  s e p a r a te d  o n  a 6% d e n a tu r in g  
p o ly ac ry lam id e -g e l a t 30 -50  m A  d u r in g  2.5 h  o f vertica l 
e lec tro p h o res is . A fte r fix a tio n  an d  d ry in g , th e  g e l w as 
e x p o se d  to  a X -ray film  d u r in g  48 h . T he alle les w ere  
sc o re d  b y  u s in g  a lab e lled  m a rk e r  (M 13 se q u e n c in g  
reac tio n ) w h o se  size is k n o w n  u p  to  th e  b ase  p a ir . W e also 
u se d  h ig h -re so lu tio n  4% agarose  (N uS ieve  GTG from  
FM C ) gels in  TBE b u ffe r to  sep a ra te  PC R  p ro d u c ts  (alleles) 
d iffe rin g  a t leas t e ig h t b asep a irs .

In  o rd e r  to  av o id  rad io ac tiv ity  b u t to  m a in ta in  a h ig h  
re so lu tio n , w e  cu rren tly  ap p ly  5 '-fluo rescen tly  labelled  
p r im e rs  (F lu o s-P h o sp h o ro ram id ite , E u ro g en te c  S .A .) to 
v is u a l iz e  P C R -p ro d u c ts  on  a 7% a c ry la m id e -g e l 
(H y d ro L in k ) in  an  A .L.F. D N A  S equencer (P harm acia  
B iotech). T he gels can  b e  reu sed  once.

P C R  co nd itions fo r sev en  of the  10 sets (Table 1) cou ld  
b e  o p tim iz e d  to  y ie ld  c lea r b ands, w h o se  sizes  w e re  in 
acco rd an ce  w ith  th e  sizes  p red ic ted  by  th e  seq u en ce
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T a b le  1 C h a ra c te r iz a tio n  o f  s e v e n  Clarias gariepinus (G T)n-m ic ro sa te llite  p r im e r  se ts, in c lu d in g  lo c u s  n am e , r e p e a t  a rra y , p r im e r  sequences, 
G e n b a n k  A ccessio n  n u m b e r , specific  a n n e a lin g  te m p e ra tu re , s iz e -ra n g e  of P C R -p ro d u c ts  a n d  o b se rv e d  n u m b e r  o f a lle le s  (n =  38 in d iv id ­

u a ls )

L ocus R e p ea t a r ra y P rim e r  se q u e n c e s  (5 '—>3')

G en b a n k
A ccessio n
n u m b e r

[M gC lj] 
in  mM

A n n e a lin g  
te m p . (°C)

Size ra n g e  of 
PC R  p ro d u c t  (bp)

N o . of 
a lleles

CgaO l (CT)is G G C T A A A A G A A C C C T G T C T G
T A C A G C G T C G A T A A G C C A G G

U30862 1 59 92-104 5

C ga02 (G T)J0N 2(G T)g G C T A G T G T G A A C G C A A G G C  
A C C T C T G  A G A T  A  A A A C A C A G C

U30863 1 58 102-110 5

C ga03 (GT)21 C A C T T C T T A C A T T T G T G C C C
A C C T G T A T T G A T T T C T T G C C

U30864 1 56 142-168 13

C ga05 (GT)n N 2(G T)2 T C C A C A T T A A G G A C A A C C A C C G
T T T G C A G T T C A C G A C T G C C G

U30866 1.5 60 204-212 5

C ga06 (GT)5N 2(G T)9 C A G C T C G  FG TTTA A TTTG G C  
T T G T A C G A G A A C C G T G C C A G G

U30867 1.5 60 134-142 5

C ga09 (C A )3N 3(G T)1]N
(GT)6N 2(G T)4

C G T C C A C T T C C C C T A G A G C G
C C A G C T G C A T T A C C A T A C A T G G

U30871 1 65 180-196 7

C galO (GT)2N 2(G T ),5 G C T G T A G C A A A A A T G C A G A T G C
T C T C C A G A G A T C T A G G C T G T C C

U 30870 1 60 102-138 14

S pecies S a m p le  s ize

L ocus

CgaO l C ga02 Cg03 C ga05 C ga06 C ga09 C galO

Clarias anguillaris 32 9 6 8 8 5 10 9
Clarias alluaudi 1 2 2 2 1 1 2 2
Heterobranchus
longifilis 20 5 6 2 4 1 1 1

T a b le  2  N u m b e r  o f  a lleles 
d e te c te d  in  th re e  A frican  
ca tf ish  sp e c ie s  a fte r PCR 
a m p lif ic a tio n  w ith  seven  
m ic ro sa te lli te  p r im e r  sets 
d e v e lo p e d  fo r  Clarias 
gariepinus

in fo rm atio n . A ll o f th ese  p r im e r  sets p ro d u c e d  PC R  b an d s  
th a t  w ere  in h e r ite d  in  a M e n d e lia n  fa sh io n  (u n p u b lish ed  
d a ta ).

T he seven  m a rk e rs  w e re  u s e d  to  an a ly se  sam p les  o rig i­
n a tin g  from  K enya (L ake V ic to ria), rev e a lin g  a fa irly  h igh  
a m o u n t o f allelic p o ly m o rp h ism  (T able 1). T he n u m b er of 
alleles p e r  locus ra n g e d  fro m  5 to  14 a n d  th e  h e te ro zy g o s­
ity  fro m  43 to 89% (m e a n  61% ) fo r 38 sam p le s  analysed . 
T h e  n u m b e r  o f  h e te r o z y g o te s  w a s  a s  e x p e c te d  a t 
H a rd y -W e in b e rg  e q u il ib r iu m  fo r m o s t o f th e  m ark e rs  as 
c a lcu la ted  by  th e  GENEPOP p ro g ra m  (R ay m o n d  & R ousset 
1995). A  sig n ifican t d e fic it (P  < 0.05) in  h e te ro zy g o te s  a t 
loci C ga05 an d  C ga09 m ig h t be, a m o n g s t o th e rs , due  to 
su b s tru c tu rin g  o f th e  sa m p le  (W a h lu n d  effect) o r the p re s ­
ence  of nu ll alleles.

In  ad d itio n , th e  Clarias gariepinus p r im e rs  am plified  
m icro sa te llite  lo ri in  o th e r  spec ies. A  m e a n  o f e ig h t alleles 
w a s  am p lified  b y  a ll p r im e rs  in  C. anguillaris (L innaeus) 
D N A  (32 sam p les). A ll p r im e r  se ts  a lso  am p lified  DNA , 
y ie ld in g  PCR p ro d u c ts  o f s im ila r  size , of Heterobranchus 
longifilis V alenciennes, 1840, (20 sam p les) a n d  C. alluaudi 
(one  sing le  sam p le ) (T able  2). H o w ev e r, so m e loci (Cga06,

09 a n d  10) a p p e a re d  to  b e  m o n o m o rp h ic  in  Heterobranchus 
longifilis. T he  p o ss ib ility  to  u se  p rim e r se ts  in terspecifical- 
ly  h a s  b e e n  d e m o n s tra te d  in  o th e r  te le o s ts  su c h  as 
cy p rin id s  (Z h en g  et al. 1995).
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