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              
                 
                
                
             
              
               
      



D  E A E (14  CE), M-

     C I,1  -

      M   

    M     (F 1).

A       

        C I

   B   N A.24 A-

      L,   4    

 F (F 1),     

     R. T   

L,    1  BCE   1 

CE,        R-

   B ( I P) 

     Stramonite haemastoma, 

   .5 H,    -

   ,   A  

       .6

T        

   ,     -

  L,5         

S 28, 113771, N 21, 2025 © 2025 T A. P  E I. 
T        CC BY-NC-ND  (://.//--/4.0/).
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         C-

 E.6 A    

        

    E  (14  15  CE),7  

        

  ,      :

 (Capra hircus),  (Ovis aries),  (Sus scrofa domesti-

cus),  (Felis catus),  (Canis lupus familiaris),  (Hor-

deum vulgare),  (Triticum durum),  (Lens culinaris),

 (Vicia faba),  (Pisum sativum) ,  G C,

 (Ficus carica).811W A  

            R-

 E        .4

D       A O, E

  ,   1402  J  B-

     L    1496 

       T   C

 C. T   , ,  

         E

      .12 A,

 E        

     ,    

       .13 A

  E ,     A

         

     A  -

    A  A

.14,15

I    ,    DNA  

  ( DNA  DNA)   

 -  ,  

        

        .

T     C I    -

    1620   

      . T  

   C   N A 

    ,    -

   . A    

        , 

 ,      

          -

  . T     

   C I   

 DNA      

   . F ,    

DNA (DNA)  -H   L P, T,

G C,  L     

      N A,21 

     DNA. S,  -

-  (SNP)   -H

   N A     -

    . T     

         7

   ,      

        .22,23

O,        

     C I. A

      -

      ,      

 .11,2429 G        

   ,     

-    . T 

      (.., , , ,

,   ),    -

    ,   -

   .30 Z   -

       ,  

Figure 1. Location of the archaeological sites included in the present study

C   : 1  C  H, 2  B, 3  B, 4  E T, 5  T, 6 C HG́, 7  L C̃  G,

8  E L M, 9  C  B, 10  E C (CH7), 11  L R  I, 12  T V́-L R  Gı́, 13  A,

14 H SMı́, 15  LC, 16  L F, 17 PC, 18 C  V, 19 P Mı́, 20  L S,

21  L, 22  P̃   C - F  23  E P́. R, ,       , ,  ,

.

 S 28, 113771, N 21, 2025
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        

.3136 T       

,       

  .10,37 F   , -

        

          

        

.

M DNA    ,  ,

    DNA. T   -

    : )     

   ,     

      ; )    -

   ,     

;  )         

  DNA. I , DNA    -

     38,39: A, B, C, D, F, 

G. H F,       (Capra

aegagrus aegagrus),      .39 H-

 A,      - , 

 12,800   (),     

 N .39 P   

D  .,40     , ,

     F C,   

   N E     

  ,       . D

N, DNA     

, ,   . T  

    N E    

   ,   

  N  .40 F 

,        N 

W E,    A  N  -S A

∼7,000 .41,42 F  N ,DNA -

    ,  

A        

.

T,        -

   C I       

-     , , , 

.43 G       

   ,      

.44 T      C

: P, M,  T̃.45 T P 

      ,  M 

      . T  

   T̃ : S T̃,   

,  N T̃,    .44 A-

,    - ,  A́, E-

, P N, C,  P.46 E 

     - C I

,         -

. T    C   

  PCR   S    DNA

D-    -    C

I    A47. A   

I        ,

     C   -

          S

, C  T    641   

  C I.47 A  -   

      

 ,     .48 I ,

    DNA D-   -

-     F  .48   -

        D- (112 ). T

        

       . L 

      -   -

46,49,50  - ,51,52    

     . R  , -

         

      ,23  

    C   A .5153

A DNA       -

   C I,48    

PCR  S ,       

 D-    C- 641C>T 

  A  .47 G      

    D-,      DNA

          

 A -,39     

    . I, 

       -

 DNA       -

       D- -

. A     DNA 

          

  L P, GC,  L,  -

     .

I  ,      

   C . W    -

         -

 ,      

        .

T    R    

    ,    

    L   R   .

F,    DNA   -

     (15  18  CE) 

  C      E

.

  

 
T   DNA      

 6.30% ± 10.28% ( = 1.72%, IQR = 0.35%6.25%),

   50.5%.W  

         

   (T S1). D  

        ,  

          -

 .20 A  - 

(  0.5%; n = 36),      

    ,  104   47 

S 28, 113771, N 21, 2025 

 OPEN ACCESS



(T S1). A     ,  

 -       -

 DNA   .



R        DNA -

 ,      

0.0085%. A   ,   DNA

    ,     

0.033%. W  DNA    , 

    DNA   ∼7%   

   -  ,  850 

         

. A ,       -

        ,    -

    -DNA- (UDG) ,54 

    . F,    DNA

       

   (1.69% . 77.0%). H,   

    DNA    

800×,           

 - .

A ,      74  -

  23    (T S2). M-

       63.9× ± 52.7× ( =

46.6×, IQR = 32.978.1×),     

306.4×    15.5× (T S2). S

 R     L (n = 17)

 E P́ (S; n = 1) . 53  

   I  (F 1):   E H-

 (C   H ),   L P (B,

B, E T  T ),   L G

(C  H G́, L  M  C̃

  G ),   T (C  B, E

C, L R  I  T V́-L R

 Gı́ ), 10  G C (A, L C-

, L F  P C ), 20  F-

 (C  V, L  S  P 

Mı́)    L (F ). F,

 -    

 H  S Mı́  G C.

 

A     DNA  ,

 DNA       -

    5′   (TS2). T
    3.48% ± 2.63% ( = 3.06%,

IQR = 1.82%4.53%) (T S2). A   -

   10%,   CHIC-0026  H 

S Mı́ (10.47%)  CHIC-0051  P  Mı́

(14.47%). A       -

,          

. B,    BAM   T55 

        . B

       ,

         

  ,      -

    .

   
W       

  (T S1)    

,     53   

      (D S1,

T S2). P    C  

 (D S1)       

. T   F ( C  V-

    L  S),   L P

(B),     R   L  

 A2 ,    7213 .39 I  

    L  F   257

 14750 (    A22),  -

  L P    A2*   

 (D S1). T C   

     A8,   

1237, 1541,  6504 (D S1). W A8,   -

   . S     A8* ,

   L P,   L G,  

T,   G C (    ), 

  F,      L. T -

 30        A8

,      1119. T  

        

   L. R,R   L-

        C I,  -

  E P́   I P   

A4    C  .,39    

  E  (D S1).

    

T - ,     -

  -     

A2, A4  A8,    F 2. A  , 

     A8*  A8 , 

     A2  (F 2, D S1). H-

 A2      - 

  M E  N A,     I

P.39 A, A2   M E -

   B  I A .40 H

A8*      -    M-

 E39   M E    C

,40 A8      C I.

T   A2  A8   N A   

     , N ,

  N E       8 -

  BP,41,56       

    N A . T   -

     -   -

-    C I,    

    N A.53 I   -

        

C I,        L

N   M.20

    

T     H  S Mı́ 

         .10

 S 28, 113771, N 21, 2025
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S CHIC-0024   P I,   

      1480     

 17 ,   CHIC-0025  CHIC-0026

  P II,       17  

1780. A     A8,   

         

18 . T       

      E ,

          -

       .44 A,

B  .10         

    H  SMı́. T   

    C,   

        . T

        -

  E    -

     .10 M-

,        

  E      

   22,23  .57

    
R  R ,   L  

     C ,  I-

   E P́    E A4 

(F 2, D S1). T    R

  L       C

I     N A    -

. T         R 

 L       ,    

       N A.

T      L   

        D 711

.5 T  -   -

   S     

M    -   

1  2  CE.58 I ,    

         N A, 

   T  (S A  A, -

M),  R     M T-

.59 T  -     L-

  H-70.5 T     

 M  N A,  P 

S  B, G, F, I,  N A.58

T       L  M

E, N A,  C   ,

       R 

       L,  

    N A . I, -

        Stra-

monita haemastoma ,    -

 R ,   M 

 A  F A.60 A   , 

  S. haemastoma     R  

    2  BCE   1 

CE,      L.61 T 

   R       C

I         A .

Figure 2. Mitogenome median-joining network of ancient and present-day individuals belonging to haplogroups A2, A4, and A8

S 28, 113771, N 21, 2025 
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A        -

   B   

        

     .6 M,  

  R       E B-

 B  L   

R  A .62 A    -

      C I     L-

      N A    -

    ,      

R  A   ,  

  L      . T

           

R      F  L

(2  8  , ),     100 

  N A . I    , 

       L  

        .63

     
W   C  

(F 3),      A8    

   ,      . T

 A8      ,   

   ,   L. G   -

   L   ,     . T

       A8*,    -

       L P  T, 

    G C  F. A -

 ,   L    

 (F 3),       

    . C, A8*  A8 

 -      , -

          

(F 3). I     A8*  A8   

    . H,   A8* 

     C I,    

     A8  . H, A8 -

  L      A8 -

,         

 1  BCE   1  CE.5 I   

          

  ,       L-

  F (F 3). A   

       ,    

        

  ,      

. T       -

,    -  -

 L  F,64    

       .3

T A22       

L  F,     L 

     (F 3, D S1). T

     A22     

        F-

    L. A  ,   

      R    

   N A     .

H,       R  -

    F,

     A   

2  3 CE. A      M-

,65,66     N E  

   . E    

   : C C   

Figure 3. Mitogenome median-joining network of all Canarian individuals

 S 28, 113771, N 21, 2025
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N Z  H    18 ,  A

P     O   1853.67,68

A         

,    A22     

        .

B,        

       

 ,       

      B A -

  E.20

       
 

O          

  -    C I 

      DNA D-,   -

     DNA    C

 .39 T   ,    D-

      

      A  .47,69  F

 .,48  -    C I,

 I P  N A. I ,   D-

   26   (  E H, 

 L P,   L G,   T, 

 G C,   F,    L-

),    ,     R 

 L. W     

(F 4),         -

-     A8 ,   

  D-       

     . T   -

         C

   A  .47    

        A8 , 

       F  .48 

    C . T  A22 -

    D- ( L)    D-

  14 - ,  

     A22    .

F,  A2        L

P         - -

,        -  

 C I. A         

        

    ,     

  DNA     -

       F  .48

T ,      -

  ,10    E 

       

   . T     

   ,53    

-   C I  .

O    -    

C I     ,   ,

   .49,50,53,69 B    

D-       

  -  . T  -

    D-    - -

   C I     0.9115 ± 0.0002

     ,    

   N A (0.9333 ± 0.0099)   I P-

 (0.9848 ± 0.0009). T     

    0.2892 ± 0.0133,     

    . T   

    -  -

 (0.6667 ± 0.0740),       

 .


I  ,      

    C I    -

    2  CE   18  CE.

T        

, A2  A8,     / 

   M E,     N

Figure 4. D-loop median-joining network of ancient and present-day individuals from the Canary Islands, and present-day individuals from

North Africa and the Iberian Peninsula

S 28, 113771, N 21, 2025 
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A    C  . T 

     R   L,  

R    I P    

  E . T    

        L   

C I. C  -   

A8 ,     -

         -

 ,       .

I C   ,  A8 

  ,     A8 

        L (  

   1), A8*       

   . T - -

       A8  A8* -

,    . A,  -

      ,   L-

  F,     

     . T  

 A22  F  L  

 ,        

     ,   

    . L   

        -

    C I  N A  -

        .

 

 

F           

     : R F (@..).

 

T      .

   

• R          

 E N A (ENA)   

PRJEB90261          .

• T   ,    , -

  ENA: ://...///.

• T    DNA  ,  

NCBI: ://..../.

• T      .

• A          

        .



T      E R C   E-

 U H 2020     ( -

  851733)   S M  S, I, 

U  PGC2018-094101-A-I00, PID2021-123080NB-I00, 

PID2021-122355NB-C31,   MCIN/AEI/10.13039/501100011033;

 ERDF A    E . CDP  SBAQ  

  (TESIS2022010015  FPI2024010099, ) -

  C A R, I  I S-

  C U, S  I C 

  E S F P (ESF+) I O P 

 C I 20212027, A 3 P T 74 (85%). JS  

   SM  S, I,  U 

RYC2019-028346  CNS2022-136039. KD    

   T É  R I  G 

21/PATH-S/9515(T). TG  PMM        S-

 R C (2017-05267). A DNA   

APOR012     SLL A DNA ,  

  APOR012      SNP&SEQ T P-

  U,    N G I (NGI), S,

 S  L L. T SNP&SEQ P    

 S RC   K  AW F.

JM           PID2023-151226NB-I00

  MICIU/AEI/10.13039/501100011033   FEDER, UE. W 

  J C        C-

 I. W  M  C  A A, M  A

A, C S-B        L

 V. P  ,   ,    -

   ,      

   . S,      

             

     C I. W    S-

 I  P H́ S.L.U. (A)  P S-

 C    . M    -

     T H-P C

 (THPC),    I T́   Eı́ R-

 (ITER), S.A.,      U  L L-

  C  T. W      -

      .

 

C: RF  JS; : RF, MH,  MA;  

 : JS, ACO, CDP, EVF, ABM, SPG, JM, EMS, JCH,

VA, MM, CV,  MA;    :

JS, ACO, EVF, ABM, SPG, JM, EMS, JCH, VA, MM, CV,  MA; 

: CDP, RF, JGS, SBAQ, ACO,  PMM;  : CDP, RF, KGD,

JGS, TG, CV,  PMM;  : RF, JS, JM, TG,  CV; 

 : CDP, RF,  JS;     : A .

  
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A    T  C - PGULL-2145

A    T  H  S Mı́ - PGULL-1664

A    T  H  S Mı́ - PGULL-1677

A    T  H  S Mı́ - PGULL-1688

A    T  L F - PGULL-1404

A    T  P C - PGULL-1968

A    T  P C - PGULL-2205

A    T  P C - PGULL-2207

A    T  P C - PGULL-2208

A    T  P C - PGULL-2210

A    T  P C - PGULL-2211

A    T  C  V - PGULL-1233

A    T  C  V - PGULL-1235

A    T  C  V - PGULL-1236

A    T  C  V - PGULL-1238

A    T  C  V - PGULL-1239

A    T  C  V - PGULL-1240

(Continued on next page)
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A    T  C  V - PGULL-1241

A    T  C  V - PGULL-1244

A    T  C  V - PGULL-1246

A    T  C  V - PGULL-1247

A    T  C  V - PGULL-1249

A    T  C  V - PGULL-1251

A    T  C  V - PGULL-1256

A    T  L  S - PGULL-1969

A    T  L  S - PGULL-1971

A    T  L  S - PGULL-1972

A    T  L  S - PGULL-2235

A    T  P  Mı́ - PGULL-1974

A    T  P  Mı́ - PGULL-2217

A    T  P  Mı́ - PGULL-2218

A    T  P  Mı́ - PGULL-2219

A    T  F - PGULL-1963

A    T  L - PGULL-1295

A    T  L - PGULL-1296

A    T  L - PGULL-1299

A    T  L - PGULL-1300

A    T  L - PGULL-1301

A    T  L - PGULL-1302

A    T  L - PGULL-1304

A    T  L - PGULL-1305

A    T  L - PGULL-1307

A    T  L - PGULL-1308

A    T  L - PGULL-1309

A    T  L - PGULL-1314

A    T  L - PGULL-1315

A    T  L - PGULL-1316

A    T  L - PGULL-1317

A    T  L - PGULL-1319

A    T  L - PGULL-1868

A    T  E P́ - APOR012

C, ,   

2-P M C#1.09634.1000

A     M C#493546

AT G® DNA P A B C#N8080247

ATP S (100 M) T S C#R044

B DNA P N E B C#M0275L

NTP  (25 M ) T S C#R1121

PE  QIAGEN C#19065

PEG 4000 T S C#EL0012

P K F BR C#BP1700-500

S A (3 M), H 5.5, RN- I C#AM9740

S H S 614% M C#13440-500 ML

T4 DNA  T S C#EL0012

T4 DNA P T S C#P0062

(Continued on next page)
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T4 P K T S C#M0201L

T B (10X) T S C#BY5

TP® R B N E B C#B9004S

T® 20 VWR C C#437082Q

UPTM 0.5M EDTA, H 8.0 I C#15575020

UPTM 1M T-HC B, H 7,5 I C#15567027

UPTM DN/RN-F D W I C#10977015

UPTM G H I C#15502016

U G I N E B C#M0281L

USER® E N E B C#M5505L

KAPA HF HS RM R C#7958935001

C  

B M G A B C#303008

ME PCR P K QIAGEN C#28006

QIA N R K QIAGEN C#28306

S--S DNA C & C

MB K

Z R C#D4085

QTM 1X H  DNA   ITM C#Q33231

D 

S  T  E N A (ENA) - P:

PRJEB90261

C   T  T S1

O

IS1 : A*C*A*C*TCTTTCCCTA

CACGACGCTC

K  .70 M

IS2 : G*T*G*A*CTGGAGTTC

AGACGTGTGCT

K  .70 M

IS3 : A*G*A*T*CGGAA*G*A*G*C K  .70 M

IS4: AATGATACGGCGACCACCGAGATC

TACACTCTTTCCCTACACGACGCTCTT

K  .70 M

IS5: AATGATACGGCGACCACCGA K  .70 M

IS6: CAAGCAGAAGACGGCATACGA K  .70 M

S  

AR 2.3.3 S  .71 ://./MS/

; RRID: SCR011834

U 1.0.15 J  .72 ://.//U

BCF 0.1.19 L  .73 ://..; RRID: SCR002105

2 2.19.1 N/A ://..///

-////

2/2-2-19-1---

1000000035330-00.; RRID: SCR015058

BWA 0.7.17-1188 L  D74 ://./3/; RRID: SCR010910

TT 0.1 V  .75 ://./TT/TT-

E/

MD 2.2.1 J́  .76 ://.//D/

; RRID: SCR001240

R 4.3.2 R C T77 ://.-./; RRID: SCR001905

S 1.15.1 L  .73 ://..; RRID: SCR002105

T 1.17.08.17 M  .55 ://...//
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P             (D́G  P C

G  C; . 51/20200717115014). F    - ,     -

          C I    R  (L  E P́).

G        ,       Ovis/Capra. I 

  ,   271 - Ovis/Capra    190  DNA  (T S1).

A , 32     R   L5 (n = 31)  E P́78  B (I P, n = 1). T

C I    142   34         (T S1).

F,  16     C I. M           

H  SMı́ GC (n = 13). T       15   18       

Ovis/Capra .10 I ,      E       

C  H G́ (L G; n = 2)27  P̃   C - F (L; n = 1) (G, 

).

 

   
DNA              P L U  L

L (C I, S),      APOR012        SLL A DNA  

U U (S). M        DNA     -

. A DNA    ,     D  .79    -  -

  K  .70

   

ADNA      INS 550   - ,    APOR012  

      I NS SP  . P-         

-  (BASEQ <20)  AR 2.3.3.71 R   30       

 . M        (RS: GCF001704415.2)   (RS: GCA000298735.2)

   BWA 0.7.17.74 L  (MAPQ<30)       SAM 1.15.1.73

T    DNA               

  . D             . F,

MD 2.2.176        . MDNA   

               . B, 

           A8  A2  (194, 257, 1119, 1237, 1541, 6594, 7117, 7213  14740).

T,  SNP       SAM ,       . G-

          ,           ( )

      . T         95%    -

  R 4.3.2.77 T          ,    B 

 BU72   3        DNA    SNP  . I   , 

           ,       

      .

S                  

      . B,   SAM          

      AWK. A       DNA    0.5% 

   DNA .

 

G                 

       ,       DNA   DNA

. T   ,          DNA :  

      (B E M ; U M 5.00; A B)   

       DNA,80     UDG     -

.54 T         T S2. A   ,    

    I NS 550   - . T       

,              DNA ,   

    .

S 28, 113771, N 21, 2025 
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  
W       DNA            

  . T   ,     A        

 A        C  .39           C 

  F  .48         .

F        15×, DNA      SAM 

BCF 0.1.19.73 A        SAM ,      5. MDNA 

       T 1.17.08.17.55 H     

    DNA   C  .,39       .

B,     DNA          NCBI (://...

.),-     TT 0.1.75 H       -

  N  T81   .      (0.14).82 S       

  ,   ,   . B  ,        --

           (      

-    ). G ,       , 

                 

   (T S2). T         C I,    D 

  - ,      D          

  99.5%      30×   . D         
-    A  .47,69  F  .48   -   

.
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