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Fig. 3. Survey of the most important relatively moist refugial regions in
NAF:

Sous Valley and adjacent Atlantic coast

Haut Atlas

Moyen Atlas

Rif

. Tell and Aurés Mts.

Cyrenaica

Hoggar and Tassili Mts, Ghat region

Dj. Aueinat and Kufra oases.

RN e

© N v

6 t# $ M













%



#"'# ) 650 O 6B ,> 501 6B */ #5

1
&+
1"

? $ -
- T ;6 ( * S -
6 2= ?
7T s f
2 6 2 1""4
/4) 5

; Y6 3 1 3 3

, %, 3 %, 1

*1 2 * B D 4 =7 =P
ot T3 - )+ =7
+ >
) *%k ) = 7( ? $ $
% Y6> & 6># 1#/
T BY(
* 4 > = ? $

-1 > & 6> # 1#/



#'# ) *0 60 #.,* 5016B */ #5

14 = $ ?
/ @ /6. ,
4 = -@?
* 6 = *x9
- 5/ = @ - *9
- / = @: H. -
- 5&/7 2 = 1P ?
1"#= —— P9
% KB O
/ )
# /6. = )H ) "1 "1 60?7
) D) /6. : 7))
HHHB5 #55# HS5HO6666H65#5 " . b556#5 5556655 6 5#6 b |
= 7" . #5 55555 GS#HHHOH 6 B%"%
655 5 G55# H###S5H#-6H5?55> b | = 7 % "-
6 #5566 #5#5 #66#- H#?65 B7¢( 5 66##5#56555= H#?5 > 60
= ? %( OG5#65## 665#5#655-6H575# B("
#5# 5 #5 B# 6 56:=6H55 [/ & )
7 Y6 @
7 Y60 -Y6 @ (Y60

(Ye@(



i /6. $ =5) 5)

=5) 7 /6.
- 7 ) : b5#6#6#66 666 5 ) .  556556#56 #666# =6H5? #
796 @ %
W60 - -Y6@ - (YBQU
(Y60
=5) 7 /6.

: ? ) 0. 656=#H 75 56 #5 ## #-#HG676
5 #HH#HSHO6HO65H#H65655#56 55

79Y6 @ %
6@ - %Y6@ - (Y6Q%

(vee

) /6.
5#6 666 #5656 566 #56 )$ 6# 65 5#5 66 S5## 6

7%Y6 @ %
7%Y6 @ 6@ (V6@
(vee(
# /6. = 3 3
4 7 =637 "
3 % 3 $ M
4 3% Q@
/ 3 /6.

: ? 3 : S56#H#H#H566666 #5 #566 3 - 6# S565#665 SOHHAHH#H



T%Y6 @ %
W60 - %Y6Q - (V60 -
(Ye@

/ 3 /6. : ?7 3
65 #566 6# #66555655 3 - S# G66##65 6#566 6

7%Y6 @ %

TW6e - -Y6@ - ( Y60 %-

(Ye@
/ 3 /6. 2) 77 7

= 7 ( 6 GCHHH 68 5 ## ### (W5 # GHS66##HH 5656
BHH5 ,
76 @ Y60% (Y60
th THY6 @ % Y6 0% (Y60

(ve@-

/ /6.

? .BO :-5#6#5 556 5 566#655 .BO .5 5 5 ## #5 S5# ##

T%Y6 @ %
W60 - Y60 - (V60 -

(vee

/ 7 4 /6.
= ? #/0$: 65 #HOH 5 HHHOHSSHS ##H6 #/08$.



##56# # # 55 565 HHHHHS ,
Y6 @ %
W60 - -Y6@% (Y60
(veo(
/ . 637 /6.
- 7 6;" #66#66566 # 56#5656: H6HS55 6;(6# 5 656 5566#6
#H5 ,
Y6 @ %
W6 0%  -Y6@% (Y60
(Ye@ -
/ /6.
- 7 :-566 #5 6#6H5? 6 # ##=6HS5M5 - #5 5 # 6# 55 6
#5664 ,
76 @
79Y6 @ Y6 0% (Y60
(Ye@ -
/ 3 3 $ /6. -

5% 6# 65 5L6##5 5
=6H5?56-#H HG6HS5?

7%Y6 @
7%Y6 @

(Y60 -

s6HS5##-6H576# 5 $ % #5#6 56-#H H6H5? 5#656

% Y6 @ (Y60

$ M /6.
? 1 66 O# 6# H5H#6 S5 GH#HG6556 #O6# 6 #

#5 65 65 6# 65 5 5 65 ;



Y-
T%Y6 @

W6 0%- -Y60 - (Y60

(Y60
/ 3 2 4
/6. = 763*V6 : * #6 #6566#6666#5 6# # 6 63
*V6 . - #655 # 6#655565 > 63*V6 - # ##t #Hit HHOHH# # #HH  63*V6

.- GOH#H#H SHSGHHSSHS # 6 # ,
7 Y60
7Y60% %Y -Y60% (Y60

(Ye@(

/ ( 3% /6. :
14 (1 # HHHHGH HOHHS HEHHS56#6 4 ( 56666# S5# S5#565 66#55#
55 ,

7%Y6 @

W6 0%- %Y6Q - (Y60

(Ye@(

/6. $ $

18 + /6. $ &

1y



%

# LI
1 A
S $ 7+ 1" + %
J K LI
1P Y
/ 5 & "-Y6
T 5# @ % 8
18
# # # ( #
4 !
! - -8 B
B B B ;
* /
/ ) # )
) 5¢& 7 C$
C+
5% 1"# 5
# 1" /6.:= )/3/6.7
4 X =777+ $$ +
“H M 1 /6. K +
/6.
r 1
) = 77%? + + /6.
L2
? & &
2 & + > ?
& 5 & M > %?
M M M
M A 1"# & +
& M
> ? M
$$ M



R SR -y &
1 & /6.
7 Y6 Y6 (Y6

(&)

PCR by genomic self-priming

1. Denaturation generates single-stranded 3' ends in:

'

] single-copy interspersed tandem =
: DNA repeats repeats -
s V¥ o :
B 2. Preferential annealing of repeats i
1 I g ] .
k] |
§ b y : / ; i
3 b 4 e . 3 i
: _...:___}._5. it T 1 1 [ =
3 3. Extension i ] °
] 3 . 3 i
i S— e 1> . B
. ¢ e -—--5.3. P p— _l ]_ . .

+ 1""# 4 X E =777
1°°# 3
1°°# & A
/6.

%



= 77
&
+
$
+ + $
+
+
$ K A $
%$

#

/6.

%

Proteinase K
digestion

\:\ Phenol
- }::| chloroform
© /) extraction

Mbo-1
cleavage

Linker—adaptor
ligation

"\___/

““-_.-/

a5°C 52°C 72°C
Denature Anneal Extend
PCR
+ 1
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Hostriction enzyme

Mbol 2
Sau3A®?

Hpall©
Mspl®

faql®

“ Active at 65°C.

Cleavage consensus

5'— | GATC —3'
3'— CTAG} =5’
5'—C | CG G-3'
3'-G GC 1 C-5’

5-T]CG A-3’
3'-AGC1TT-5%

Linker-adapter

5 GATCTGTACTGCACCAGCAAATCC3’
3’ ACATGACGTGGTCGTTTAGGSY’

5'CGGTGTACTGCACCAGCAAATCCT’
3" CACATGACGTGGTCGTTTAGGS'

" No cleavage with N®-methyladenine but cleaves with 5-methylcytosine.
"No cleavage with 5-methylcytosine but cleaves with N°®-methyladenine.
' No cleavage with 4-methylcytosine or with 3'C of 5-methylcytosine.
""Cleavage with 3'C but not with 5'C of 5-methylcytosine.
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PCR amplification of microdissected DNA

PO, HO

3 'HO-CCTAAACGACCACGTCATATCTAG ACATGACGTGGTCGTTTAGG-0HS !

5 ' HO-GGATTTGCTGGTGCAGTACA GATCTGTACTGCACCAGCAARTCC-OH3 !
OH 0,P

* LINKER LIGATION
3'"HO-CCTAAACGACCACGTCATGTCTAGACATGACGTGGTCGTTTAGG-0OHS "
5'HO-GGATTTGCTGGTGCAGTACAGATCTGTACTGCACCAGCAAATCC-0OH3 "

v PCR MELT & ANNEAL STEPS
3 'HO-CCTARACGACCACGTCATGTCT.
5'HO-GGATTTGCTGGTGCAGTACAGA

~AGACATGACGTGGTCGTTTAGG-OHS !
TCTGTACTGCACCAGCARATCC~0OH3!"

/6.,

- 1 -1
+ &
3 1 5% 1'#
$ %Y
3 -Y6
- /6.
"5/: @ & 7 - >
3 - P9
58 1"# = 12
y &
0 /6.
Y6 (Y6
-
/6. T

) 0 x~

0% +
+
$ -
th 56 -
- BO
77
796
(V6 -
& M
23..

%%



%

=K /6.6 ;2 +
/ $ B $ 6 6
) # C3
=3 M3 33 3$3 3 ? /5 = 3 3 7)) &
$ $$ $ 4
/ ) &
5 ) ] > + N
!
T & M & [T, R ) & -
& 1 & K 1 - P
4 ] 4 12 =# 4 2 9 -
= *9 B O K
7760 - -Y6@ "-Y6 Q%
# 1"
- BO - --T 3-Y6 ) # (>~ B 3
-Y6 - ) _— -
(-T
4 12 1"# K
& +
& #4 - # 4 2
/ $
& $ +
$ # &
5 H o= P2 0))6 B( (Y6
@))6 B( -
! =-T(T7-T --T
$ -Y6 - (-T 0))6 B(



BO "

$

THY%T ))6

! 0

=-T (T 7-T --T?
--T
$ =$ " 1577
@ 3 -Y6
Y-~ $
>0 $ - -
> - )y -T- I+ >
-T
-Y6 -Y6
- % Y6
-T 0))6 +7?
©))6 B ( - % Y6
- (Y6 -
- T5D -7
: 56
- - 0 : 56
%@))6 - T5D -
- = -- P2
/4)
: - -— P
BO 7 ?

-0))6 B(C-%

>

%

%"

5
B O

+
-T 0))6 B(
- % Y6
$ =4) #
P $
(6 $
% Y6 $
@))6 B( $
1#460 -- 5. )3B6



%

%

 $1

+1

#10

$

(

IIO-
#1 # #l
# K
+ +  #l -
& $ + #l I
#
1 + >
& IIO- +
= 77 #! $ +
. /%
- + 7 #l #!
B +R
3 0.
#! #! #! #!
#l z- "9
63% $ +
$ +
# #! $
#1 #1 #10 !
6 # 18/ $ + $
# $ ) ¥
6 = @
0.
"= 5
)
+!



#!

+!

% $ 1

+!

V#/

#!

6> #

#!

+! g
+|
* "
0.
# 3 ’
# X
- $3
i ) 7 h
$
: +
77
+ A ’
+
| & &
] +
_ #
67>*#
7&
= -2 : |
#"
#l
| !
. +
#!
. %
#!

+!

+!

14/

+!

63%

14/ >

%



7

ATTOTOE — S
b «+ Daraina \

ealanana
.

AN
3¢ L antsohibi’
/ Commsotiby’ |5
Eefandriana-N/o#d

J 4
¥ - Maroantsetra

Mandritsara
g Mam ikony
e

g \ ‘ ‘Baie d’Antongil
!]' Ambato-Boeni = | ‘ /) %
N { /

" (/ lle Sainte Marie

aevatanana y
¢ 4

{ 3
TR o
3 Soanierana Ivongo ¥

¥

| Lhidic oo [renerve st
4 {

| Ambatondrazaka * /

UF 4 : ¥, 7
(.Anka(obe J Didy & Toamasina

nn Y - o~ oy L) o | *Ambositra ¢/

¢ Anj
| 4

N Ly g
tananarivo

lo Antsirabe
* Marolambo
« Fandriana 7

£ it

~

Fs Fianarantsoa e~ °- 2
J

LA

Morombe | R/
{2

\f'a “lLac Ihotry

&b »a By ) .. s T s =

« Ranomafana-Atsimo
Isaka-Ivondro

Skl
" Ambovombe

s/
Faux Cap

> $7 #1 > 7 # > 9 #l

TH# % # , TH ]







)A 000000 24 P,
o

7

._. 20 BH &4 B e za sa a»

Cap d’Ambre
-

Antsiranana

Amzbilob.e’ .
4 . o Daraina
\

-
B 00 (00 08 00 40 00 00 0o

"
-

7 'M
0A 0 40 48 e B an = 'Y ‘;_
g 0 00 00 00 00 00 00 0

s Maevatanana

L] \

\

b Y |\ Lachiy
S \/ \/ { -
({ / | Ambatondrazg
Maintirano bl 1 | | é ( “1 . I ] ‘ ' Y ) ae
& { r\.Ankazohe S = -
) ¢ Anjozorobe

Antsalova 1 \ / i 4
( o Tsiapdiod . Antahanarivo | Andasibe Brickaville

Tsiroanomandidy Lac Itasy ,\ © \o e ool
Bék;paka /\.t' 2 Mo{amang;: * Beforona
PIY « Ambatolampy

£ ari

Morondava ;¥

Belo-sur-mer l

> Malaimband\;'
A o I\ ' 7/
Ambatofinandrahana Ambositra 0

Vs J
a. Ifanadiana

—__Ambalavao .
.

X
* Ikongo

« Ivohibe
'’

fayr /
Toliara @
Anakao & + Betioky-Sud
1" J

‘ Bkl »/ gk

\ e
Itampolo®  Ampanihy {

4
« Rynomafana-Atsimo
-lvondro

/Beloha Amboasary | landena

f \ S
Tsiombe * .~ Ambovombe
Cap Sainte Marie "*“raux Cap

-

-
=
e,

(]} l*l 00 00 o0 o0 ne

X%

: "6 # E > $? #1 > 7 # E > 7 #
& + $ +  #l







7 7
.. .. '. .. 0k (48 22 40 oo .A o) ob 10 Nb 00 w& a0 4o
_ ae _
A 8M 40 A 00 @ e sa ae Aa AA  ae ae as na se ea Y
) 4 . .
B ) 0 @0 aa(ac|oa a0 aa (A0 (N0 A0 A0 0P 08 a0 a0 An
- an _ | 08
sh AQ ®A an an an #aa B ®o AR @A AA - -h e . -~ .
7 7
“KA (0000 00 s m av aa o ([ [0 MDD D MM W o om
. : ]
- ad [ ] ] [ 1 an 'Y Ao aa e
A -~ e L™ = b y
= 7
AN (AR 00 NB AD AR an an an |IBL BD 20 0D 80 60 an es  we
28 it
!\_0 men e LY an on an s . l: an as .e am .a A
: (6 + , 7+ > $? +! > 7+l > 21 1
> 97+l > 7+l > 7+l > 47 +I &
IIO- +! 3
$ 9Ss




%



(0w wnn

d’Ambre [T ') 'Y}

Toliara § ;
Anakao

Itampolo

> 7 0. + +!







40 N0 A0 A0 0P na an a0 (A

AA AN NAA pa «@d A A~ ar o0

(00] 00 00 00 0 a0 e 0. .7. 00 00 (00| 4D 00 0 00 40 e

Befandriana-Nord ||
5% o P b

Maroantsetra

Mandritsara )\

® Marrgikony '
(s Maevatanana

[ "® Séanierana-lvongo ¥
‘ b /7
) A 5 ]
|\ lacAlaotras=—  s(Fénérive-Est

7 ‘V \/‘"‘ J ; e “ ! +

/ \ sia /

= Cap Masoala
) Baie d’Antongil

Ile Sainte Marie

Maintirano » )

4

% Tsiamkg

0 ¥
@ Toamasina 7

Antsalova & \ y

Yooa o Antanqnari\@lo
N s I,'—af Ltas{ Mor\a anga * -
e Bekopgka " 4 1 (

/

_¥Miandrivazo

SO Betafo. | antsirabp

& é ®é en sl an ® 4 ae s o ® o +




7+

D

$?




= ™+

1#/ =$
D+

?

6> #







%

#l

>
PH!

>
P

> ?#

, ?#!

> $H!

#l

=* X
2> 7
? 1> 7




