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# # ;\O\9\9\)18)@VB[GV?@ACEG8)L8)?7@7FCFCV6\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ @>#
#

%Q36&("#!U!O!20B!-0M@/.NG0B!;K+/+:DB0!;0!:K31' \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ @G)
)

USRS!2K0Y-,+M-.L/!0-!:+!?G,.I.M+-.L/!;0!:K31' \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ @G#
# +"!"!"#$*>#012)PI*'*.,>#3@JKL CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC @G#

# +"!"+"#$@-E,*.,(-.#3@5.#JKL#051(&(2 CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC @G#
# # #

USUS!2+!-0M@/.NG0!;0!Q-5,N*1.#E)-, \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ @@#
# +"+"!"#M.*#'2,N-3*#D-'0)*F* CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC @@#
# # 9\9\;\;\)1>)LC`8EFCV6)L8)B=/2")U)>WFCV6)L8E)86b[G8E)L8)?8EF?CWFCV6 \\\\\\\\\\\\\\\\ @H#

# # 9\9\;\9\)1=7B8WF?V@AV?ME8)L8)B=/2" \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ @A#
) ) 9\9\;\O\)18)F?>6E_8?F)L8)B=/2")ES?)G8GH?>68 \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ @A#
) ) 9\9\;\g\)1=A[H?CL>FCV6)L8)B=/2")U)SFCBCE>FCV6)L8)EV6L8E)GVB7WSB>C?8E\\\\\\\\\\\\\\ HB#
) ) 9\9\;\k\)1>)?7^7B>FCV6)@>?)>SFV?>LCV`?>@AC8\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ H<#

# +"+"+"#M.*#'2,N-3*#)('(,2*# CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC H=#
# # #

US[S!2+!-0M@/.NG0!;K+A?:.I.M+-.L/!;0!:K31' \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ H>#
# +"/"!"#R121*45(>#S#)%#120)(D%,(-.#3*#)@JKL CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC H>#

# +"/"+"#$%#12%D,(-.#3*#0-)7'21(>%,(-.#*.#DN%(.* CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC H?#
# # 9\O\9\;\)18)@?C6WC@8)`767?>B)L8)B>),0&\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ HG#
# # 9\O\9\9\)18)L7?VSB8G86F)L8)B>),0& \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ HG#
# # # =C>C=C=C<C#!+#/"().0+'#&(0'08) CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC HG#

# # # =C>C=C=C=C#!+#%M%'+#*+#,NO CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC H@#

# # 9\O\9\O\)1=>6>B[E8)L8)B=>G@BCGM?8 \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ H@#
# +"/"/"#$*>#%I%.,%9*>#*,#)*>#)('(,*>#3*#)%#RTU CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC HH#

# # 9\O\O\;\)1>),0&)GSBFC@B8]\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ HH#
# # 9\O\O\9\)!68)G7FAVL8)L8)WAVC] \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ HH#
#

%Q36&("#![!O!2K./-0,?,9-+-.L/!;0B!?,LI.:B!31'!0/!,0M@0,M@0!;0!?+-0,/.-9 \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ HA)
)

[SRS!20B!?,LI.:B!31'!9-+X:.B!Z!:K+.;0!;G!Q-5,N*1.#E)-, \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ HA#
# /"!"!"#JI*D#3*>#>-.3*>#'5),()-D5)%(1*> CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC HA#
# /"!"+"#JI*D#3*>#>-.3*>#5.()-D5)%(1*> CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC IB#
# # #

[SUS!20B!?,LI.:B!31'!9-+X:.B!Z!:K+.;0!;0!:K+A?:.I.M+-.L/!?+,!6%" \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ I<#
# /"+"!"#M.#*F*'0)*#3@*FD)5>(-.#3*#0%,*1.(,2 CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC I<#

) /"+"+"#M.#*F*'0)*#3@(.D)5>(-.#3*#0%,*1.(,2 CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC I=#
#



! **!

[S[S!2K./-0,?,9-+-.L/!B-+-.B-.NG0!;0!:+!?+-0,/.-9 \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ I=#
# /"/"!"#VFD)5>(-.#*,#D*1,(,53* CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC I=#
# /"/"+"#B.D)5>(-.#*,#01-E%E()(,2CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC I>
# # #

63"(&#!&&&!^!2K+E0/.,!;0B!-0B-B!;0!?+-0,/.-9!O!E0,B!G/0!A.B0!BG,!:0!A+,M@9!0/!_,+/M0!`)\\\\\\\\\\ I?#
#

%Q36&("#!R!O!(LG,!;K@L,.aL/!;0B!:9\.B:+-.L/B!0G,L?90//0B) \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ IG)
)

RSRS!#/!#G,L?0) \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ IG#
# !"!"!"#$@J.9)*,*11* CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC IG#
# !"!"+"#$%#W*)9(45* CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC I@#
# !"!"/"#$@V>0%9.*# CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC I@#
# !"!"C"#$@J))*'%9.* CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC IH#
# !"!"X"#$%#Q5(>>*# CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC IH)
# # #

RSUS!</!X0BL./!;K@+,AL/.B+-.L/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ II#
# #

%Q36&("#!U!O!</!-0B-!;0!?+-0,/.-9!I,+/W+.B!0/!:.X,0!B0,E.M0C!G/0!G-L?.0!` \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ AB)
)

USRS!20B!;.B?LB.-.IB!;0!;.+\/LB-.M!Z!:KLII.M./0\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ AB#
# +"!"!"#$*>#3(>0->(,(&>#'23(D%5F#3*#3(%9.->,(D#(.#I(,1-CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC AB#
# +"!"+"#VF*'0)*>#%5#D-'0,-(1 CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC A<#
# # #

USUS!2+!:.X9,+:.B+-.L/!;0B!-0B-B!;0!?+-0,/.-9!0/!_,+/M0 \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ A>#
# +"+"!"#$*>#0-(.,>#0->(,(&> CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC A>#
# +"+"+"#$*>#0-(.,>#.29%,(&># CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC A?
# +"+"/"#K*>#%I(>#>51#)%#)29%)(>%,(-.#3*>#,*>,>#3*#0%,*1.(,2CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC AG#
# # #
#

0+"01!'#+"\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ A@#

)

5#51#+4&/,-#%)\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ AA#

)

/""%e%' \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ <B?#



! *"!

(3=2#!1#)!&22<)("3(&7')!

)

2.B-0!;0B!I.\G,0B!

P0D&.+#<)) 28EEC6)ASGV?CEFCaS8)L8)3>?FC6)$CLH8?`)LS);9)G>C)9::I) \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ <H)

N2CE@V6CHB8)ES?)AFF@Umm^CLH8?`\HBV`\B8GV6L8\_?mZ)LC__SECV6)>SFV?CE78)@>?)B=>SF8S?P)

P0D&.+#=)) 18E)H>E8E)L8)B=/2")NL=>@?ME)')/?CWV)nkopP) \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ G@#

P0D&.+#>) 18)@86FVE8)L8)B=/2")
NL=>@?ME)')/?CWV

)nkop
P
) \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ G@#

P0D&.+#?) 1>)EF?SWFS?8)L8)B=/2")nkJp)CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC GH)

P0D&.+#G) 18)@?VW8EESE)L8)LCEEVWC>FCV6)L8)B=/2")
NL=>@?ME)')/?CWV

)nkop
P) CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC GI

#

P0D&.+#@# 1>)GCFVE8)NLCE@V6CHB8)ES?)AFF@Umm_?\qCrC@8LC>\V?`P) CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC @<#

P0D&.+#H# 1>)G7CVE8)8F)B>)_7WV6L>FCV6)NLCE@V6CHB8)ES?)AFF@UmmE^FG>?Wa\V^8?YHBV`\WVGmP) CCCCCCCCCCCCCC @<#

P0D&.+#I) 18)@VB[GV?@ACEG8)L8)?7@7FCFCV6)ngkp) CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC @?#

P0D&.+#A# 18)Q3&(-+.2#4'3()NL=>@?ME)')/?CWV)nkopP) CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC @H#

P0D&.+#<B# fB8WF?V@AV?ME8)ES?)`8B)L=>`>?VE8)CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC @A#

N2=>@?ME)*)1S6>?LC\)0VS?E)L8)HCVWACGC8\)37FAVL8E)L=7FSL8E\),/%')s)9:;:Y9:;;P))

P0D&.+#<<# 18)F?>6E_8?F)ES?)G8GH?>68)E8BV6)'VSFA8?6)NL=>@?ME)3V?68F)%)
nD:p

P) CCCCCCCCCCCCCCCCCCCCCCCCC HB#

P0D&.+#<=# ,?V_CB)/2")>^8W)EV6L8)GSBFCBVWSB>C?8)ng9p) \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ H<#

P0D&.+#<># ,?V_CB)/2")>^8W)EV6L8)S6CBVWSB>C?8)ng9p)\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ H=)

P0D&.+#<?# 1>)?7@BCW>FCV6)E8GC)WV6E8?^>FC^8)L8)B=/2")nkJp)CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC H>#

P0D&.+#<G# 18)@?C6WC@8)L8)B>),0&)NL=>@?ME)')/?CWV)nkopP) CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC H?#

P0D&.+#<@# 1=7B8WF?V@AV?ME8)W>@CBB>C?8)\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ HH)

N2CE@V6CHB8)ES?)AFF@Umm8GC[>6>B[FCaS8\@>`8E@8?EVYV?>6`8\_?mG>F8?C8BEt8FtG8FAVL8E\AFGBP))

P0D&.+#<H# /6>B[E8)/2")K)B=>CL8)L=S68)EV6L8)GSBFCBVWSB>C?8)nOIp) CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC HA#

P0D&.+#<I# /6>B[E8)/2")K)B=>CL8)L=S68)EV6L8)S6CBVWSB>C?8)n9Jp) CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC IB#

P0D&.+#<A# %]8G@B8)L8)_>SEE8)@>F8?6CF7)L7F8WF78)@>?),0&)NL=>@?ME)B=#4"/P)CCCCCCCCCCCCCCCCCCCCCCCCCCCC I<#

P0D&.+#=B# %]8G@B8)L8)^?>C8)@>F8?6CF7)L7F8WF78)@>?),0&)NL=>@?ME)B=#4"/P) \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\I=#

)

2.B-0B!;0B!-+X:0+GY)

R"4'+"&#<# 0VG@>?>FC_)L8)ECF8E)C6F8?68F)@?V@VE>6F)L8E)F8EFE)L8)@>F8?6CF7#CCCCCCCCCCCCCCCCCCCCCCCCCC G>#

R"4'+"&#=# 18E)86b[G8E)L8)?8EF?CWFCV6)SFCBCE78E)86)G7L8WC68)B7`>B8)ngkp CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC @I#

R"4'+"&#># 18E)>SFVF8EFE)K)B=V__CWC68# CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC A=#



! *#!

(3=2#!1#)!3''#>#)!

)

E22+7+#<# 1CEF8)L8E)8]@8?FE)>`?77E)@>?)B>)WVS?)L8)W>EE>FCV6)9:;9) \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ <BG#

E22+7+#=# 1CEF8) L8E) @8?EV668E) FCFSB>C?8E) L8) B=>`?7G86F) B8E) A>HCBCF>6F) K) @?VW7L8?) K) L8E)

CL86FC_CW>FCV6E)@>?)8G@?8C6F8E)`767FCaS8E)L>6E)B8)W>L?8)L=S68)@?VW7LS?8)RSLCWC>C?8)

Ng)R>6^C8?)9:;9PCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC <B@#

E22+7+#># 3VL8)L=8G@BVC)LS)rCF)L8)@?7BM^8G86F)@?V@VE7)@>?)%!&+2#/4 \\\\\\\\\\\\\\\\\\\\\\\\\ <BH#

E22+7+#?# 1CEF8)L8E)BVWSE)>6>B[E7E)86)?VSFC68)@VS?)B=7FSL8)L8)B=/2")6SWB7>C?8 CCCCCCCCCCCCCCCCCC <<B#

)

)

)

)

)



! *$!

2&)(#!1#)!)&82#)!#(!1#)!3="bc&3(&7'))

)

u) ) @VS?)W86F)

<0) ) L8`?7)08BECSE))

/) ) /L76C68)

/2") ) /WCL8)27EV][?CHV"SWB7CaS8)

>B\) ) >BC67>)

/3,) ) /EECEF>6W8)37LCW>B8)K)B>),?VW?7>FCV6)

>6W\) ) >6WC86)N>H?V`7P)

/"'3) ) /`86W8)">FCV6>B8)L8)'7WS?CF7)LS)37LCW>G86F)8F)L8E)@?VLSCFE)L8)E>6F7)

>@?\)*Y0) >@?ME)*7ESEY0A?CEF)

/&") ) /WCL8)&CHV"SWB7CaS8)

>?F\) ) >?FCWB8)

>^\)*Y0) ) >^>6F)*7ESEY0A?CEF)

0) ) 0[FVEC68)

W\) ) WV6F?8)

W\YKYL\) ) W=8EFYKYLC?8)

0\)WC^\) ) 0VL8)WC^CB)

0/'.) ) 0VL8)L8)B=/WFCV6)'VWC>B8)8F)L8E).>GCBB8E)

0%2-) ) 0VS?)%S?V@78668)L8E)2?VCFE)L8)B=-VGG8)

W_\) ) %32$+.#

0#2%) ) 0V6^86FCV6)#6F8?6>FCV6>B8)L8E)2?VCFE)L8)B=%6_>6F)

WG) ) W86FCGMF?8)N;)WG)v);\;:Y9)GP)

0"/+,)) 086F?8)">FCV6>B)@VS?)B=/WWME)>S])+?C`C68E),8?EV668BB8E))

0"#1) ) 0VGGCEECV6)">FCV6>B8)L8)Bw#6_V?G>FCaS8)8F)L8E)1CH8?F7E)

0V_?>W) ) 0VGCF7).?>6j>CE)Lw/WW?7LCF>FCV6)

0,) ) 0VL8)@76>B)

0,,) ) 0VL8)L8)@?VW7LS?8)@76>B8)

0',) ) 0VL8)L8)B>)'>6F7),SHBCaS8)

22/'')) 2C?8WFCV6)27@>?F8G86F>B8)L8E)/__>C?8E)'>6CF>C?8E)8F)'VWC>B8E)

232#$)) 2CE@VECFC_)37LCW>B)L8)2C>`6VEFCW)#6)$CF?V)

%2(/) ) %FA[BM68)2C>GC68)(7F?>)/W7FCaS8)

%&) ) %6b[G8)L8)&8EF?CWFCV6)

8FW\) ) +(#%+(+."#

8F)E\) ) 8F)ESC^>6FE)

_C`\) ) _C`S?8)

.#$) ) .7WV6L>FCV6)#6)$CF?V)

."/%4)) .CWAC8?)">FCV6>B)/SFVG>FCE7)L8E)%G@?8C6F8E)4767FCaS8E) )

4) ) 4S>6C68)

-)) ) -[L?V`M68)



! *%!

-1/) ) -SG>6)18SWVW[F8)/6FC`86)

#.%4) ) #6EFCFSF).?>6j>CE)L=%G@?8C6F8E)4767FCaS8E))

#4"/) ) #6EFCFSF)4767FCaS8)">6F8E)/FB>6FCaS8)

#",') ) #6EFCFSF)">FCV6>B)L8),VBCW8)'WC86FC_CaS8)

#"(') ) #6EFCFSF)">FCV6>B)L8)(?>6E_SECV6)'>6`SC68)

#"'%%) ) #6EFCFSF)">FCV6>B)L8)B>)'F>FCEFCaS8)8F)L8E)fFSL8E)fWV6VGCaS8E)

*+) ) *VS?6>B)+__CWC8B)

x  BC^?8)EF8?BC6`)

µ`) ) GCW?V`?>GG8)N;)µ`)v);\;:YD)`P)

µG) ) GCW?VGMF?8)N;)µG)v);\;:YD)GP)

G1) ) GCBBCBCF?8)N;)G1)v);\;:YO)1P)

6G) ) 6>6VGMF?8))

6VNEP) ) 6SG7?VNEP)

@\) ) @>`8)

@>?)8]\)) @>?)8]8G@B8)

,>WE) ) ,>WF8)WC^CB)L8)EVBCL>?CF7)

@H) ) @>C?8)L8)H>E8E)

,0&) ) ,3'M/+."8+#N-"02#O+"%(032#

@`) ) @CWV`?>GG8)N;)@`)v);\;:Y;9)`P)

?8a\) ) ?8aScF8)

&.1,) ) O+8(.0%(032#P."D/+2(#!+2D(-#,3'M/3.6-08/)

E\) ) ECMWB8)

'",) ) Q02D'+#S&%'+3(0*+#,3'M/3.6-08/##

'(&) ) Q-3.(#R"2*+/#O+6+"(#

() ) (A[GC68)

F>H\) ) F>HB8>S)

(4#) ) (?CHS6>B)L8)4?>6L8)#6EF>6W8)

(G) ) (8G@7?>FS?8)L8)_SECV6)VS)/+'(02D#(+/6+."(&.+)

!) ) !?>WCB8)

!%) ) !6CV6)%S?V@78668)

!68EWV) +?`>6CE>FCV6)L8E)">FCV6E)S6C8E)@VS?)Bw7LSW>FCV6Z)B>)EWC86W8)8F)B>)WSBFS?8)

!6CW8_) ) .V6LE)L8E)">FCV6E)S6C8E)@VS?)Bw86_>6W8)

!$) ) !BF?>)$CVB8F)

$"(&) ) T".0"4'+#S&/4+.#3$#R"2*+/#O+6+"(#

)

)

)

 



!

! "#!

 

Introduction 
 



!

! "$!

!""#$%&"'&()*+&",-".,"/$).-&%+&,0"+1"2(%-"3-&,"4,)2()-"*,"5%,15%6%)4"!"#$%&"'(")*+,-./.012"34(56.7*2"

89:''9" 4;*1<2"(=2," ,2>>2")-4(*2" /?152"@2*")/1*" 04(5@2*")4;.,,1)(>7.5*"@2" /?A>42"-1<(75"B" /("

,.55(7**(5,2"@2"*2*".470752*&"C(=.74"@2"D17"5.1*"*.<<2*"7**1*")24<2>"@2"5.1*"75*,4742"@(5*"15"

04.1)2"E(<7/7(/F"*.,7(/"2>"(EE2,>7E"@;>24<75;F"@2"5.1*",.5*>41742"152")24*.55(/7>;"<(7*"(1**7"@2"

,.55(G>42" 5.>42" )(>47<.752" 0;5;>7D12" 2>" /2*" ,.5*;D125,2*" )(>-./.07D12*" D12" ,2/17H,7" )21>"

25025@424"I<(/(@72*"0;5;>7D12*J&"

"

K725" D12" /(" )/1)(4>" @2*" E7/7(>7.5*" *?;>(L/7**25>" @2" <(57M42"

)(7*7L/2F"15"=727/"(@(02"4.<(75")24*7*>2"B"7(-,&"/,&-+..+7(0"8(-,&"

.,78,&" +)/,&-%." IN"1(" 79&," ,.-" /,&-(+),0" 1," 89&," ,.-" -$%:$%&."

+)/,&-(+)"!J;" '?7@25>7>;" @1" )M42" L7./.07D12" 5?2*>" O(<(7*"

75,.5>2*>(L/2&" 95" 2EE2>" 15" 25E(5>" *14" >425>2"@(5*" /2"<.5@2"52"

*24(7>" )(*" @1" )M42" @;,/(4;F" *2/.5" 152" ;>1@2" )(412" 25" E;=4724"

PQQR"@(5*" /("42=12"L47>(557D12"S-2"'(5,2>" #P%&"T2>>2",.5,/1*7.5"

2*>" .L>2512" )(4" -(*(4@" (/.4*" D12" @2*" ,-24,-214*F" ;>1@7(5>" /("

>4(5*<7**7.5"@2*"<(/(@72*"0;5;>7D12*"*14")/1*7214*"0;5;4(>7.5*F"

.5>"@U";,(4>24" O1*D1?V"$Q"W"@2" /214*";,-(5>7//.5*"25" 4(7*.5"@2"

@7*,.4@(5,2*"@2"E7/7(>7.5"X"

"

3(,2"V"@2">2/*",-7EE42*F"7/"2*>"5.4<(/"D12"/2"@.1>2"*?75*>(//2"2>"D12"/("D1A>2"@2"=;47>;"*?75>25*7E72&"

Y?(1>(5>")/1*"D1?(=2,"/?(=M52<25>"@2*"<;>-.@2*"@2"L7./.072"<./;,1/(742"2>"@2"0;5;>7D12F"7/"2*>"

(,>12//2<25>" ).**7L/2" @2" @;>24<7524" (=2," 152" E.4>2" ,24>7>1@2" /(" E7/7(>7.5" L7./.07D12&" Y2)17*"

D12/D12*" (55;2*" /2" L1*752**"@2" /?(,7@2"@;*.Z+47L.51,/;7D12" I[Y\J" 2*>" E/.47**(5>F" 5.>(<<25>"

(=2,"/("42,41@2*,25,2"@2*"=25>2*"@2">2*>*"@2")(>2457>;"=7(":5>2452>&""

"

]" /?-2142" @2*" 4;E.4<2*" @2*" /.7*" @2" L7.;>-7D12" 2>" @1" 42<(572<25>" @1" @4.7>" @2" /(" E7/7(>7.5F" /("

42,-24,-2" @2" )(>2457>;" 2*>" 25" )/275" L.1/2=24*2<25>&" 95" D1(/7>;" @2" )-(4<(,725F" 7/" 2*>"

75>;42**(5>" @2" *2" )25,-24" *14" /(" *7>1(>7.5" @2*" >2*>*" @2" )(>2457>;" 25" 34(5,2" 2>" /214" (=2574"

).>25>72/"(1" 420(4@"@2",2"D17" *2")(**2"(7//214*"@(5*" /2"<.5@2&"Y(5*"15")42<724" >2<)*F"5.1*"

(5(/+*24.5*" /2" ,.5>2Z>2" @?1>7/7*(>7.5" @2*" >2*>*" @2" )(>2457>;"B" D1(5@" (" >H.5" 42,.14*" V" 152"

42,-24,-2" @2" E7/7(>7.5" 2>" ).14D1.7"^" 95" >(5>" D12" )4.E2**7.552/" @2" *(5>;F" 0(4(5>" @2" /("

@;.5>./.072" 2>" @2" /?;>-7D12" <;@7,(/2F" 5.1*" (14.5*" 15" _7/" ,47>7D12" *14" /2*" ,.5*;D125,2*F"

).*7>7=2*" .1" 5;0(>7=2*F" D1?7/*" )21=25>" 25>4(7524&" 817*" 5.1*" @;=2/.))24.5*" @(5*" 15" *2,.5@"

<+'%&,"=!



!

! "%!

>2<)*"/2*"(*)2,>*"*,725>7E7D12*"@2",2*">2*>*&"\.>42"E.4<(>7.5"@?157=24*7>(742"5.1*")24<2>>4("@2"

<721Z"())4;-25@24"/(">2,-57D12"@2*"2<)4275>2*"0;5;>7D12*F"D17"(")24<7*"@2"04(5@2*"(=(5,;2*"

@(5*" /2"@.<(752"@2" /(" E7/7(>7.5&"95E75F"5.1*" >24<7524.5*")(4"152"())4.,-2")/1*" ,.<<24,7(/2&"

C24(7>H7/").**7L/2"@2"=.74"(447=24"*14"5.*",.<)>.74*"E4(56(7*"@2*">2*>*"@2")(>2457>;"25"/7L42"(,,M*"

,.<<2"7/"25"2Z7*>2"@;OV"25"`4(5@2"K42>(052".1"(1Z"a>(>*"b57*"^""

"

\.1*" 52" >4(7>24.5*" )(*" 7,7" @2" /?(*)2,>" 42/70721ZF" ).14>(5>" 75-;425>" V" /(" D12*>7.5" @2" E7/7(>7.5&"

T2/17H,7"2*>"15"*1O2>"*25*7L/2"2>",.<)/2Z2F"D17").144(7>"E(742"/?.LO2>"@?152"(1>42";>1@2&""

"

"

"

"

"

"

 



!

! "#!

 

Partie I 
L’utilisation des tests de 

paternité et leurs conséquences : 
aspects juridiques 

 



!

! $%!

!"#$%&'()*)+)$,-./01-2).-)3141,-150)

)

*6*6)78.498.:);23101-150:)

)

!"#$%&"''()&($% *+% &"),*()-%.(%./0*)*$% &($-1*)(2%)"-*")2% $/&#$$()-(2%.(%&(% -$1,1*+3%4% 21,"*$% +1%

01'*++(3%+1%0*+*1-*")%(-%+1%51-($)*-/%6"#%'1-($)*-/78%

%

% !"!"!"#$%#&%'())*!

%

9/0*)*$%+1%01'*++(%(2-%.*00*&*+(%-1)-%2")%2()2%,1$*(%4%-$1,($2%+(%-('52%(-%2(+")%+(2%&#+-#$(28%:++(%(2-%

5"#$-1)-%+1%5$*)&*51+(%2-$#&-#$(%.;"$<1)*21-*")%.(%+1%2"&*/-/3%+(%5$('*($%+*(#%.(%2"&*1+*21-*")%.(2%

*).*,*.#28%=1%01'*++(%(2-%#)(%$/1+*-/%2"&*"+"<*>#(3%/&")"'*>#(%(-%?#$*.*>#(8%%

%

"!#$%! &'! (')*++,-! .,/01'23! 14.! +542*02! /+41! 04!)0*21! 64.'7+,! ,3! 108*'+,),23! '//.049:,!
6542! ;0)),-! 6542,! (,)),! ,3! 6,! +,4.1! ,2('231-! ,13! 42! /;:20)<2,! 42*9,.1,+-! /.:1,23!

6'21!3041!+,1!3=/,1!6,!108*:3:1>!?!@+1#.(%=/,*AB-$1#22%C%DEFG8!

%

% % D8D8D8D8%B(+")%+(2%.*&-*"))1*$(2%

%

9;15$H2% +(% !(-*-% =1$"#22(% *++#2-$/% IJDI3% +1% 01'*++(% (2-% #)% K%,21,)7+,! 6,! /,.1022,1! +*:,1! /'.!

/'.,23:! 04! /'.! '++*'28,!L% "#% M*()% #)% K%,21,)7+,! 6,! @:2:.'3*021! 1488,11*9,1! 6,18,26'23! 6,1!

)A),1! '28A3.,1% L8% N+% 2;1<*-% 2(+")% +(% !(-*-% O"M($-% .(% K%/,.1022,1! '//'.,23:,1! 9*9'23! 1041! 42!

)A),!30*3-!,3!1/:8*'+,),23!+,!/<.,-!+'!)<.,!,3!+,1!,2('231%L8%%

%

=(%&")&(5-%.(%01'*++(%2;/-().%.")&%.#%&"#5+(%1,(&%"#%21)2%()01)-%"#%.;#)%2(#+%51$()-%(-%2(2%

()01)-2% 601'*++(% )#&+/1*$(% "#% &")?#<1+(73% ?#2>#;4% +;()2('M+(% .(2% *).*,*.#2% .(2&().1)-% .;#)%

1)&P-$(% &"''#)% 601'*++(% /+1$<*(78% Q)% 51$+(% .(% 01'*++(% $(&"'5"2/(% +"$2>#(% +(2% ()01)-2% 2")-%

*22#2%.;#)(%#)*")%1)-/$*(#$(%.(%&R1&#)%.(2%&")?"*)-28%%

%

% % D8D8D8I8%B(+")%+(2%/&")"'*2-(2%STU%

%

=;N)2-*-#-%V1-*")1+%.(%+1%B-1-*2-*>#(%(-%.(2%W-#.(2%W&")"'*>#(2%6NVB::7%./0*)*-%+1%01'*++(%&"''(%

/-1)-%K! +'!/'.3*,!6542!):2'@,! 80)/.,2'23!'4!)0*21!6,4B!/,.1022,1!,3! 80213*34:,!C! 10*3!6D42!

804/+,!)'.*:!04!202-!'9,8!+,!8'1!:8;:'23!102!04!1,1!,2('23#1%!'//'.3,2'23!'4!)A),!):2'@,!E!

10*3!6D42!'64+3,!'9,8!102!04!1,1!,2('23#1%!'//'.3,2'23!'4!)A),!):2'@,!L8%

%



!

! $"!

=;1++*1)&(%6&"#5+(7%(-%+1%51$()-/%6()01)-27%2")-%$(-$"#,/(2%.1)2%&(--(%./0*)*-*")%'1*2%+;1&&()-%(2-%

'*2%(2-%2#$%+;*./(%.(%'/)1<(3%&;(2-%4%.*$(%K%+5,21,)7+,!6,1!0884/'231!6542!)A),!+0@,),23-!1'21!

F4,!8,1!/,.1022,1!10*,23!2:8,11'*.,),23!42*,1!/'.!6,1!+*,21!6,!/'.,23:!L8%%

%

D8D8D8T8%B(+")%+(2%2"&*"+"<#(2%

%

9(%'P'(%()% 2"&*"+"<*(3% +1% 01'*++(% );(2-% 512%)/&(221*$('()-% 1--1&R/(% 1#X% +*()2%.(% 21)<%'1*2%

5+#-Y-%4%#)%+*(#%.(%,*(%&"''#)3%#)%>#"-*.*()%51$-1</8% N+%(2-%&"''#)/'()-%.*-%>#(%+1%01'*++(%

(2-%#)%K%@.04/,!60),13*F4,!6,!@,21!+*:1!04!202!/'.!+,!1'2@-!F4*!9*9,23!,21,)7+,!6'21!+,!)A),!

(0=,.!L8%9;1*++(#$23%1#%Z"[()%\<(%+1%01'*++(%)(%./2*<)1*-%512%2(#+('()-%0(''(%(-%()01)-23%'1*2%

/<1+('()-%+;()2('M+(%.(2%(2&+1,(2%(-%.(2%2($02%1551$-()1)-%4%#)%2(*<)(#$8%=1%)"-*")%.(%+*()%(2-%

M*()%5$/2()-(%'1*2%&(%.($)*($%(2-%,1$*/%]%+*()%.(%&"#5+(3%+*()%.(%0*+*1-*")3%+*()%0$1-($)(+3%(-&8S^U%

%

=;*)2-*-#-*")% .(% +1% 01'*++(% (2-% *).*25()21M+(% 1#X% 2"&*/-/2% &"''(% 1#X% *).*,*.#2% &1$% (++(% $H<+(%

()-$(%1#-$(2% +;/.#&1-*")%.(2%()01)-23% +;*)-($.*&-*")%.(% +;*)&(2-(%(-% +1%2#&&(22*")%.(2%M*()28%:++(%

5($'(-%.(%'1*)-()*$%#)(%&($-1*)(%51*X%2"&*1+(8SDU%%

%

D8D8D8^8%B(+")%+(2%?#$*2-(2%

%

@")-$1*$('()-% 1#X% 2"&*"+"<#(2% >#*% ")-% #)(% ,*2*")% <+"M1+(% .(% +1% 01'*++(% ()% -1)-% >#(% <$"#5(%

2"&*1+%25/&*0*>#(3%+;155$"&R(%.(2%?#$*2-(2%(2-%51$&(++1*$(%]%(++(%2(%01*-%51$%+(%+*()%>#*%$(+*(%+(2%P-$(2%

()-$(% (#X8% =(% @".(% &*,*+% )(% ."))(% 1#&#)(% ./0*)*-*")% .(% +1% 01'*++(8% N+% )(% &"))1_-% >#(% .(2%

5($2"))(2%(-%.(2%1&-(2%"#%01*-2%`&$/1-(#$2%.(%+*()`3%&"''(%+(%'1$*1<(%"#%+;/-1M+*22('()-%.(%+1%

0*+*1-*")8%=1%01'*++(%)(%&")2-*-#(%.")&%512%#)(%()-*-/%?#$*.*>#(%4%51$-%()-*H$(8S^U%

%

=(2%'('M$(2%.;#)(%01'*++(%2")-%#)*2%()-$(%(#X%51$%.(2%+*()2%+/<1#X%./0*)*2%51$%+(%@".(%&*,*+8%:)%

,"*&*%>#(+>#(2%(X-$1*-2%SFU]%%

a @")&($)1)-%+(%$(25(&-%.b%1#X%51$()-2%]%%

c$-8%TdD%@8%&*,8%+#"!&5,2('23-!G!3043!H@,-!60*3!;022,4.!,3!.,1/,83!G!1,1!/<.,!,3!)<.,>!?#
%

a @")&($)1)-%+;1#-"$*-/%51$()-1+(%]%

c$-8%TdDAD%1+8%D($%(-%I%@8%&*,"#C!"!&5'430.*3:!/'.,23'+,!,13!42!,21,)7+,!6,!6.0*31!,3!6,!

6,90*.1!'='23!/04.!(*2'+*3:!+5*23:.A3!6,!+5,2('23>!!
I++,!'//'.3*,23!'4B!/<.,!,3!)<.,!J41F45G!+'!)'J0.*3:!04!+5:)'28*/'3*02!6,!+5,2('23!/04.!+,!
/.03:@,.!6'21!1'!1:84.*3:-!1'!1'23:!,3!1'!)0.'+*3:-!/04.!'114.,.!102!:648'3*02!,3!
/,.),33.,!102!6:9,+0//,),23-!6'21!+,!.,1/,83!6K!G!1'!/,.1022,>!?!

%

c$-8%TdI%@8%&*,8%+!"!&,1!/<.,!,3!)<.,!,B,.8,23!,2!80))42!+5'430.*3:!/'.,23'+,>!#$%!?!



!

! $$!

%

a @")&($)1)-%+;"M+*<1-*")%.;()-$(-*()%(-%.;/.#&1-*")%]%

c$-8%TdDAI%1+8%D($%@8%&*,8%C!"!L;'842!6,1!/'.,231!8023.*74,!G!+D,23.,3*,2!,3!G!+D:648'3*02!
6,1! ,2('231! G! /.0/0.3*02! 6,! 1,1! .,1104.8,1-! 6,! 8,++,1! 6,! +D'43.,! /'.,23-! '*21*! F4,! 6,1!

7,10*21!6,!+D,2('23>!?!
%

c$-8% IJT%@8% &*,8! C! "!&,1! :/04B! 8023.'83,23! ,21,)7+,-! /'.! +,! ('*3! 1,4+! 64! )'.*'@,-!

+507+*@'3*02!6,!204..*.-!,23.,3,2*.!,3!:+,9,.!+,4.1!,2('231>!?!
%

a @")&($)1)-%+(2%*)-($.*-2%'1-$*'")*1#X%]%%

c$-8%DGD%@8%&*,8!C!"!I2!+*@2,!6*.,83,-!+,!)'.*'@,!,13!/.0;*7:!,23.,!3041!+,1!'18,26'231!,3!

6,18,26'231!,3!+,1!'++*:1!6'21!+'!)A),!+*@2,>!?!
%

c$-8%DGI%@8%&*,8!C!"!I2!+*@2,!80++'3:.'+,-!+,!)'.*'@,!,13!/.0;*7:-!,23.,!+,!(.<.,!,3!+'!1M4.!?!!

%

!"!","#$%#&()(%-(./!

%

Z1$*1<(%(-%0*+*1-*")%2")-%+(2%.(#X%1&-(2%0").1-(#$2%.(%+1%01'*++(8S^U%@(5().1)-3%01&(%1#%./&+*)%.(%

+;*)2-*-#-*")%'1-$*'")*1+(%1#%5$"0*-%.;1#-$(2%'".(2%.(%&")?#<1+*-/%-(+2%>#(%+(%&")&#M*)1<(%"#%+(%

51&-(%&*,*+%.(%2"+*.1$*-/%6!1&273%+1%0*+*1-*")%5$/."'*)(8%e%+;R(#$(%1&-#(++(3%+1%01'*++(%2(%&")2-$#*-%4%

51$-*$%.(%+;()01)-%(-%.(2%+*()2%>#*%2(%&$/()-%1#-"#$%.(%+#*8SGU%%

)

) ) D8D8I8D8%B(+")%+(2%.*&-*"))1*$(2%

%

9;15$H2%+(%.*&-*"))1*$(%=1$"#22(3%+1%0*+*1-*")%(2-%+(%K%+*,2!F4*!42*3!42!*26*9*64!G!102!/<.,!04!G!1'!

)<.,-! /.049:! /'.! '83,! 6,! 2'*11'28,-! /'.! '83,! 6,! .,8022'*11'28,-! /'.! '83,! 6,! 2030.*:3:!

80213'3'23!+'!/011,11*02!6542!:3'3!04!/'.!J4@,),23!65'60/3*02!L8%%

%

=1%0*+*1-*")%5(#-%P-$(%M*"+"<*>#(%6+*()%.(%21)<7%"#%?#$*.*>#(%6+*()%.(%.$"*-78%Z1*2%*+%2;1<*-%-"#?"#$2%

.;#)%1&-(%.(%,"+")-/3%>#(%&(%2"*-%5"#$%/-1M+*$%#)% +*()%.(%0*+*1-*")%"#%5"#$%[%$()")&($8%!1$%(X83%

#)(%0(''(%()&(*)-(%5(#-%1&&"#&R($%2"#2%f%(-%)(%512%$(&"))1_-$(%2")%()01)-%]%+(%+*()%.(%0*+*1-*")%

(2-%.*22"#-8%N!8023.'.*0%#)%&"#5+(%5(#-%.(,()*$%51$()-3%51$% +(%M*1*2%.(% +;1."5-*")3%.;#)%()01)-%

>#;*+%);1%512%&")g#8%

%

D8D8I8I8%B(+")%+(2%2"&*"+"<#(2%

%

=(2% 2"&*"+"<#(2% 2")-% .;1&&"$.% 5"#$% .*$(% >#(% +1% 0*+*1-*")% K%2,! 1,! .:64*3! /'1! G! +'! 6*),21*02!

7*0+0@*F4,!L% 698% =(%h1++%C% IJJT7% SGU8% @"''(% +(% .*-% +;1#-(#$% 0$1)g1*2% i(1)%h12-1+.*3% K%+'! (*+*'3*02-!

85,13!42,!203*02!6,!1,23*),231!/+41!F4,!6,!@<2,1!?>!



!

! $&!

=1% 0*+*1-*")% 2(% &")2-$#*-% 1#-"#$% .(% -$"*2% &"'5"21)-(23% 1,(&% #)(% *'5"$-1)&(% 5+#2% "#% '"*)2%

'1$>#/(%5"#$%&R1&#)(%.;(++(2%2(+")%+(2%*).*,*.#2%]%K%+,!1'2@-!+,!20)-!+,!F403*6*,2%L%6j8%k(M($%C%

IJJF78% =(% 21)<% (2-% +1% .*'()2*")% M*"+"<*>#(% (-% 2['M"+*>#(%.(% +1% 0*+*1-*")8% N+% &1$1&-/$*2(% +(2%

</)*-(#$2% .(% +;()01)-%C% *+% (2-% 4% +;"$*<*)(% .#% ./2*$% .;1551$-()1)&(8% =(% )"'% &"$$(25").% 4% +1%

.*'()2*")% ?#$*.*>#(%]% +1% -$1)2'*22*")% .#% 51-$")['(% 2*<)(% #)(% $(&"))1*221)&(% +/<1+(% .(%

+;()01)-8%:)0*)3%+(%>#"-*.*()%01*-%$/0/$()&(%4%+1%.*'()2*")%100(&-*,(%(-%'1-/$*(++(8%SdU%%

%

"!&'!(*+*'3*02!,13!+,!8M4.!6,!+5:3'3!6,1!/,.1022,1-!6542!:3'3!F4*!.,+*,!202!1,4+,),23!G!42,!
(')*++,-!)'*1!'411*!G! 3043,!42,!80))42'43:!2'3*02'+,-!G! 3043!42!6.0*3!,3! (*2'+,),23!G!

3043,!42,!84+34.,>!?!!*($$(%ZlOcm%C%IJJG8%S^U!

%

D8D8I8T8%B(+")%+(2%?#$*2-(2%SnU%

%

:)%.$"*-3% +1%0*+*1-*")%(2-% +(% +*()%?#$*.*>#(%(X*2-1)-%()-$(%()01)-%(-%51$()-28%9(%&(%+*()%./&"#+()-%

.(2% .$"*-2% (-% .(2% "M+*<1-*")2% 5$/&*2/2% .1)2% +(% @".(% &*,*+% -(+2% >#(% +;/.#&1-*")3% +;"M+*<1-*")%

1+*'()-1*$(% "#% +1% 2#&&(22*")8% =(2% '".(2% .;/-1M+*22('()-% "#% .(% &")-(2-1-*")% .(% +1% 0*+*1-*")3%

M12/2%2#$%+1%5$(#,(%.#%+*()%01'*+*1+3%2($")-%-$1*-/2%.1)2%+1%2#*-(%.(%&(%-$1,1*+8%%

%

o*()%>#(%-"#-(2%+(2%0*+*1-*")2%2"*()-%.(%)"2%?"#$2%/<1+*-1*$(2%2#$%+(%5+1)%?#$*.*>#(3%*+%&"),*()-%.(%

.*2-*)<#($% +1% 0*+*1-*")% 51$% +(% 21)<% .(% +1% 0*+*1-*")% 51$% 1."5-*")% (-% .(% +1% 0*+*1-*")% 51$% 122*2-1)&(%

'/.*&1+(%4%+1%5$"&$/1-*")%6cZ!78%%

%%

% % % O>O>P>Q>O>!&'!(*+*'3*02!/'.!+,!1'2@!

%

=1%0*+*1-*")%51$%+(%21)<%"#%0*+*1-*")%M*"+"<*>#(%*)&+#-%]%

a +1%0*+*1-*")%+/<*-*'(3%>#1).%+;()01)-%(2-%*22#%.;#)%&"#5+(%'1$*/%C%

a +1%0*+*1-*")%)1-#$(++(3%>#1).%+;()01)-%(2-%*22#%.;#)%&"#5+(%)")%'1$*/8%Q)%51$+(%.(%0*+*1-*")%

)1-#$(++(%2*'5+(%2*% +(2%.(#X%51$()-2%2")-%&/+*M1-1*$(23%.(% 0*+*1-*")%1.#+-/$*)(%2*% +;#)%.(2%

.(#X%51$()-2%(2-%'1$*/%4%#)(%-*($&(%5($2"))(%(-%()0*)%.(%0*+*1-*")%*)&(2-#(#2(%2;*+%(X*2-(%
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.(% 0*+*1-*")% );(2-% 512% $/2($,/(% 4% +;()01)-8% 9*00/$()-(2% 1&-*")2% 2")-% (),*21<(1M+(2%]% +;1&-*")% ()%

&")-(2-1-*")%.(%51-($)*-/%"#%.(%'1-($)*-/%(-%+;1&-*")%()%&")-(2-1-*")%.(%+1%5"22(22*")%.x/-1-8%
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%
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Tableau 1 : Comparatif de sites internet proposant des tests de paternité père/mère/enfant!
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&"),()-*"))(+2`%$().%+;()-$(5$*2(%()&"$(%5+#2%1*2/(%]%#)(%'H$(%5"#$$1%-(2-($%2")%'1$*%<${&(%4%

21%M$"22(%4%.()-%51$%(X8%O155(+")2%>#(%+(%01*-%.(%5$"&/.($%4%+;*.()-*0*&1-*")%.;#)(%5($2"))(%51$%

2(2%('5$(*)-(2%</)/-*>#(23%21)2%1,"*$%5$/1+1M+('()-%$(&#(*++*%2")%&")2()-('()-3%(2-%5#)*%51$%

+1%+"*%6&08%1$-8%IIGAId%@!78%

 



! ""!

 

Partie II 
La nature des tests de paternité : 

aspects scientifiques 
 



! "#!

!"#$%&'()*)+),-#./0)123)45678163)39932:;3663)!"#$%!&'$%!()$%!(*$)

)

+,-.,/%012-%3/-%1224/-%5#*67%3890/2:9;9<1:9=2%08,2/%>/?-=22/%-/%@1-/%-,?%:?=9-%>?=<404-%>3,-%=,%

A=92-% >/?;=?A12:-% B% 31% A4:C=0/% 0/-<?9>:9D/% E/A>?/92:/-% 09F9:13/-7% <9<1:?9</-G7% 31% A4:C=0/%

12:C?=>=A4:?9.,/% E4:,0/%0/-%A/2-,?1:9=2-%=--/,-/-G% /:% 31%A4:C=0/%@9=3=F9.,/% E1213H-/%0/-%

F?=,>/-% 4?H:C?=<H:19?/-% /:% /2IHA1:9.,/-7% 0/-% >?=:492/-% -4?9.,/-% /:% 0,% -H-:JA/% KLMGN% O/-%

0/?29J?/-%-=2:% 31?F/A/2:%-,>>312:4/-%>1?% 3/-%/A>?/92:/-%F424:9.,/-7%24/-%0/-%?/<C/?<C/-%0,%

>?=;/--/,?%M3/<%+/;;?/H-%/2%5#*(N%P33/-%<=??/->=20/2:%Q%381213H-/%0,%>=3HA=?>C9-A/%F424:9.,/%

/:%-/%@1-/2:%-,?%,2/%A=34<,3/%/--/2:9/33/%Q%>3,-%08,2%:9:?/%B%38MRSN%%

)

*<*<),=)9:>18:1>3)?3)6-#./)

%

% !"!"!"#$%&#'()&*+*,-)*&#.%#/-&%#.%#01234!

%

L8MRS% /-:% ,2/% A1<?=A=34<,3/% <=2-:9:,4/% 08,2% /2<C1T2/A/2:% 08,29:4-% -:?,<:,?13/-% 1>>/34/-%

2,<34=:90/-N%OC1.,/%2,<34=:90/%-/%<=A>=-/%B%

– 08,2/%@1-/%1I=:4/%E"#$%!&G%

o >,?9.,/%B%104292/%EMG%=,%F,1292/%EUG7%

o >H?9A909.,/%B%:CHA92/%EVG%=,%<H:=-92/%EOG%W%

– 08,2%-,<?/%Q%<92.%<1?@=2/-7%3/%04-=XH?9@=-/%E"#$%!'G%W%

– 08,2%F?=,>/%>C=->C1:/%EYZ&
"[GN%%

%
Figure 2 : Les bases de l’ADN! Figure 3 : Le pentose de l’ADN 

!



! "$!

Y=,?% 1--/A@3/?% </-%434A/2:-%/2:?/%/,X7% 3/%>/2:=-/%4:1@39:% ,2/% 3919-=2%S[F3H<=-909.,/%1D/<% 31%

@1-/%/2%58%/:%,2/%3919-=2%/-:/?%1D/<%3/%F?=,>/%>C=->C1:/%/2%(8N%%

%

L/-% 2,<34=:90/-% -=2:% ?/394-% 3/-% ,2-% 1,X% 1,:?/-% >1?% 0/-% 3919-=2-% >C=->C=09/-:/?7% /2:?/% 3/%

F?=,>/A/2:%CH0?=XH3/%/2%"8%0,%>/2:=-/%/:% </3,9%/2%(8%0,%>/2:=-/% -,9D12:N% L/%>=3H2,<34=:90/%

192-9% ;=?A4% /-:% 0=2<% >=31?9-4% 012-% 3/% -/2-% (8% D/?-% "8%B% 3/% >?/A9/?% 2,<34=:90/% 1% -=2% F?=,>/%

>C=->C1:/%39@?/%/2%(8%/:%3/%0/?29/?%2,<34=:90/%1%-=2%F?=,>/%CH0?=XH3/%39@?/%/2%"8N%%

%

% !"!"5"#6)%#&*7,'*,7%#890+'(:.-0%%

%

L1%-:?,<:,?/% :?909A/2-9=22/33/%0/% 38MRS%/-:%04<=,D/?:/%/2%5#("%>1?% +1A/-%\1:-=2%/:%]?12<9-%

O?9<^N%L8MRS%/-:%,2%1<90/%2,<349.,/%@9<1:4219?/N%_3%/-:%<=2-:9:,4%0/%0/,X%<C192/-%2,<34=:909.,/-%

E@?92-G%?1::1<C4/-%>1?%3/,?-%@1-/-%F?`</%Q%0/-%>=2:-%CH0?=FJ2/%EKG%/:%0=2:%31%:=?-9=2%1AJ2/%Q%31%

;=?A1:9=2%08,2/%0=,@3/%C439</%E"#$%!(GN%L/-%0/,X%@?92-%-=2:%09:-%<=A>34A/2:19?/-%<1?% 3/-%@1-/-%

-81>>1?9/2:%->4<9;9.,/A/2:%/2:?/%/33/-%B%M%/-:%1--=<94/%Q%V%>1?%0/,X%3919-=2-%K%/:%O%/-:%1--=<94/%Q%

U%>1?%:?=9-%3919-=2-%KN%M92-97%31%-4.,/2</%0/%2,<34=:90/-%0/%38,2%0/-%@?92-%>/,:%a:?/%040,9:/%0/%

</33/% 0/% 381,:?/% @?92N% L/-% 0/,X% <C192/-% -=2:% 4F13/A/2:% 09:/-% 12:9>1?133J3/-% <1?% /33/-% -=2:%

=?9/2:4/-%/2%-/2-%92D/?-/N%

%

%

% %

Figure 4 : La structure de l’ADN 



! "%!

!"!";"#3%&#<7(<7+9*9&#<8=&+'(>'8+?+@,%&#+)*97%&&-)*%&%%

%

L/-% >=2:-% >C=->C1:/7% 3/-% 3919-=2-%K% /:% 38/;;/:% CH0?=>C=@/%.,9%A192:9/2:% 3/-% @1-/-% 1I=:4/-% 1,%

<b,?%0/%31%0=,@3/%C439</%<=2:?9@,/2:%Q%31%-:1@939:4%0/%381<90/%2,<349.,/N%O/>/2012:%/2%>?4-/2</%

081F/2:-% 0421:,?12:-% E<C1,;;1F/7% >K% 13<13927% ,?4/% =,% ;=?A1A90/G7% 3/-% >=2:-% K% >/,D/2:% a:?/%

?=A>,-% /:% 3/-% 0/,X% @?92-% 0/% 38MRS% -/% -4>1?/2:%B% <8/-:% 31% 0421:,?1:9=2N% O/% >C42=AJ2/% /-:%

?4D/?-9@3/% 012-% 0/-% <=209:9=2-% /X>4?9A/2:13/-% 101>:4/-N% L1% A=34<,3/% @9<1:4219?/% >/,:% -/%

?/;=?A/?% ->=2:124A/2:% >1?% 1>>1?9/A/2:% 0/% -4.,/2</-% <=A>34A/2:19?/-% B% <8/-:% 31%

?/21:,?1:9=2N%Z2%>1?3/%08CH@?901:9=2%A=34<,319?/%3=?-.,/%0/-%@?92-%08MRS%08=?9F92/-%09;;4?/2:/-%

-=2:% ?41--=<94-% E>1?% /XN% -=20/-GN% O/-% >?=>?94:4-% -=2:% Q% 31% @1-/% 0/-% A4:C=0/-% 0/% @9=3=F9/%

A=34<,319?/%.,/%2=,-%1@=?0/?=2-%>1?%31%-,9:/N%

%

L1%09--=<91:9=2%0/%38MRS%/-:%A9-/%/2%4D90/2</%>1?%31%A/-,?/%0/%381@-=?>:9=2%0/%31%3,A9J?/%cd%Q%

'e6% 2A5N% L81@-=?@12</% 1,FA/2:/% 1,% <=,?-% 0,% 04-1>>1?9/A/2:%E"#$%! )%B% <=,?@/% -9FA=f0/%

:H>9.,/GN%L/%>1?1AJ:?/%04:/?A9212:%012-%31%->4<9;9<9:4%/:%31%?4D/?-9@939:4%0/%38CH@?901:9=2%/-:%31%

:/A>4?1:,?/%0/% ;,-9=2% VA%B% :/A>4?1:,?/%>=,?% 31.,/33/% 31%A=9:94% 0/% 38MRS%/-:% 0421:,?4/N% P33/%

04>/20% 0/% 2=A@?/,X% ;1<:/,?-% :/3-% .,/% 31% :1933/% 0,% ;?1FA/2:% 08MRS% <=2-904?47% -1% :/2/,?% /2%

>19?/-%U[O7%3/%>K%/:%31%;=?</%9=29.,/%0,%A939/,%?41<:9=22/3N% %L8CH@?901:9=2%/-:%>3,-%09;;9<93/%A19-%

>3,-%->4<9;9.,/%Q%:/A>4?1:,?/%43/D4/%/:%;=?</%9=29.,/%;19@3/N%

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

&! 'e6% 2A% <=??/->=20% Q% 31% 3=2F,/,?% 08=20/% 081@-=?>:9=2% A1X9A13/% 0/-% @1-/-% 1I=:4/-7% 0,/% 1,X% -H-:JA/-% 0/-%
0=,@3/-% 3919-=2-% <=2g,F,4/-% 3912:% 3/-% 1:=A/-%0/-%C4:4?=<H<3/-N% h=,-% -1% ;=?A/%@9<1:4219?/7% 38MRS%1@-=?@/%>/,% 31%
3,A9J?/%cd%W%-=,-%-1%;=?A/%A=2=<1:4219?/%381@-=?>:9=2%/-:%>3,-%A1?.,4/%Q%<1,-/%0,%04A1-.,1F/%0/-%@1-/-N%

!()$%

Figure 5 : Le processus de dissociation de l’ADN 

!



! "'!

R/%>3,-7%1,%>K%>CH-9=3=F9.,/7%31%A=34<,3/%08MRS%/-:%<C1?F4/%24F1:9D/A/2:%0/%>1?:%31%>?4-/2</%

0/-%>C=->C=?H3/-N%P33/%-/%<=A>=?:/%0=2<%<=AA/%,2%>=3H129=2%/:%A9F?/%D/?-% 3812=0/% E>i3/%jG%

3=?-%08,2/%43/<:?=>C=?J-/N%

%

*<@<),-;2A5>4=:;52)B727:;C13))

)

# !"5"!"#$%#A9)(?%#8,?-+)##

)

L8MRS%/-:% <=22,%0/>,9-%5#&&% <=AA/%4:12:% 3/% -,>>=?:% <C9A9.,/%0/% 38C4?409:4% EZNVN%MD/?H7%ON%

k1<L/=0%/:%kN%k<O1?:CHGN% _3% <=2:9/2:% 38/2-/A@3/%0/-% 92-:?,<:9=2-%F424:9.,/-%24</--19?/-%Q% 31%

-H2:CJ-/% 0/-% >?=:492/-7% .,9% 1--,?/2:% 0/% 2=A@?/,X% ?i3/-% @9=3=F9.,/-% /:% >/?A/::/2:% 3/%

;=2<:9=22/A/2:%0/%38=?F129-A/N%

%

L/% FJ2/% /-:% 38,29:4% 434A/2:19?/% 0/% 3892;=?A1:9=2% F424:9.,/N% _3% ?/>?4-/2:/% 3/% -/FA/2:% 08MRS%

<=2:/212:% 31% -4.,/2</% 2,<34=:909.,/% .,9% <=0/% >=,?% ,2% 1<90/% ?9@=2,<349.,/% EMlSG% =,% 3/% >3,-%

-=,D/2:%,2/%>?=:492/N%L/%U/2=-<=>/7%</2:?/%21:9=213%0/%-4.,/2m1F/7%042=A@?/%/2%'66*%>?J-%

0/%'(%666%FJ2/-%C,A192-N%L/%F42=A/%04-9F2/%38/2-/A@3/%0,%A1:4?9/3%F424:9.,/%08,2%9209D90,%

=,% 08,2/% /->J</N% O/31% <=??/->=20% Q% 31% :=:139:4% 0/-% -4.,/2</-% 0/% 2,<34=:90/-% >?4-/2:/-% -,?%

38MRS7%-=9:%/2D9?=2%:?=9-%A93391?0-%0/%>19?/-%0/%@1-/-%E>@G%n%

%

5N'N5N5N%V?12-<?9>:9=27%:?10,<:9=2%/:%<=0/%F424:9.,/%

%

L1% :?12-<?9>:9=2%/-:% 31%>?/A9J?/%4:1>/%0/% 38/X>?/--9=2%08,2%FJ2/N%P33/% ;=,?29:7%F?`</%Q% 381<:9=2%

08,2/%MlS%>=3HA4?1-/7%,2/%<=>9/%0/%38MRS%2,<3419?/%-=,-%;=?A/%08MlS%A/--1F/?N%R12-%38MlS7%

3/%?9@=-/%?/A>31</%3/%04-=XH?9@=-/%/:%38,?1<93/%EcG%31%:CHA92/N%c2/%;=9-%012-%3/%<H:=>31-A/7%</:%

MlS%A/--1F/?%/-:%3,%/:%:?10,9:%-=,-%;=?A/%08,2%/2<C192/A/2:%081<90/-%1A924-%>=,?%;=?A/?%,2/%

>?=:492/N%O/::/%4:1>/%0/% :?10,<:9=2% ;19:% 92:/?D/29?%0/-% <=A>3/X/-%A1<?=A=34<,319?/-%1>>/34-%

?9@=-=A/-%192-9%.,/%0/%2=A@?/,-/-%/2IHA/-%/:%;1<:/,?-N%%

%

L1% :?10,<:9=2% 9A>39.,/% ,2% -H-:JA/% 0/% <=??/->=2012</% /2:?/% 3/-% -4.,/2</-% 2,<34=:909.,/-%

E312F1F/%Q%.,1:?/%3/::?/-%B%McUOG%/:%3/-%-4.,/2</-%>?=:49.,/-%E312F1F/%Q%'5%1<90/-%1A924-GN%c2%

:?9>3/:% 0/% 2,<34=:90/-% =,% <=0=2% <=0/% >=,?% ,2% 1<90/% 1A924% >?4<9-N% O/% <=0/% F424:9.,/%

/-:%,29D/?-/37% 93%/-:% 90/2:9.,/%>=,?% :=,:/-% 3/-%</33,3/-%/:% :=,-% 3/-%=?F129-A/-N% _3%/-:%4F13/A/2:%

04F424?4%B% 93% /X9-:/%e&% <=0=2-%>=--9@3/-%0=2<%,2%1<90/%1A924%>/,:%a:?/% ->4<9;94%>1?%>3,-9/,?-%

:?9>3/:-N%o%3892D/?-/7%,2%:?9>3/:%2/%04-9F2/%.,8,2%-/,3%1<90/%1A924N%%



! #(!

R12-% <C1.,/% </33,3/%0/% 38=?F129-A/7% -/,3/% 31% >1?:9/%0/-% FJ2/-%,:93/-% Q% 31% </33,3/% /-:% 04<=04/N%

O/::/%?/-:?9<:9=2%/-:%>/?A9-/%F?`</%Q%,2%A4<129-A/%0/%?4F,31:9=2%0/%38/X>?/--9=2%0/-%FJ2/-N%

%

% % 5N'N5N'N%OC?=A=-=A/7%3=<,-%/:%133J3/%

%

L892;=?A1:9=2% F424:9.,/% /-:% -:=<^4/% 012-% 3/% 2=H1,% </33,319?/% -=,-% ,2/% ;=?A/% <=A>1<:4/7% 3/-%

<C?=A=-=A/-N% L/,?% 2=A@?/% /:% 3/,?% :1933/% -=2:% ->4<9;9.,/-% 0/% 38/->J</% /:% 04;929--/2:% 3/%

<1?H=:H>/N% OC/I% 38K=AA/7% 3/-% </33,3/-% -=A1:9.,/-% -=2:% 09>3=f0/-%E&*G% B% /33/-% 09->=-/2:% 0/% &e%

<C?=A=-=A/-% -=9:% '"% >19?/-% E''% >19?/-% 0/% <C?=A=-=A/-% 1,:=-=A/-% /:% ,2/% >19?/% 0/%

<C?=A=-=A/-%-/X,/3-%pp%=,%pqGN%R12-%<C1.,/%>19?/7%,2%<C?=A=-=A/%/-:%9--,%0,%>J?/%/:%381,:?/%

0/%31%AJ?/N%+!,-*./0/#-%3/-%</33,3/-%?/>?=0,<:?9</-%-=2:%C1>3=f0/-%E*G%/:%2/%<=2:9/22/2:%.,/%'"%

<C?=A=-=A/-N%V=,:/-%3/-%</33,3/-%0/%38=?F129-A/%-=2:%F424:9.,/A/2:%90/2:9.,/-%/:%>=--J0/2:%

3/%AaA/%>1:?9A=92/%F424:9.,/N%

%

L/% 3=<,-% ?/>?4-/2:/% 38/A>31</A/2:% 08,2% FJ2/% =,% 08,2/% -4.,/2</% 08MRS% >?4<9-/% -,?% 3/%

<C?=A=-=A/N%_3%/-:%04-9F24%>1?%,2%<=0/%Q%.,1:?/%434A/2:-%>=,?%;1<939:/?%-=2%?/>4?1F/N%%

PXN%L/% 3=<,-% R'5h55% EI=2/% 0/% 38MRS% /X>3=9:4/% 012-% 381213H-/% 0,% >?=;93% MRSG% /-:% ,2/%
?4F9=2% 0/% 38MRS% 0,% <C?=A=-=A/% '5% >=--4012:% ,2/% -4.,/2</% ,29.,/% /:% >=?:12:% 3/%

2,A4?=%0/%-4?9/%55N%
!&'$%

%

L/-%133J3/-%-=2:%3/-%09;;4?/2:/-%;=?A/-%08,2%FJ2/%Q%,2%3=<,-%0=2247%04;929/-%>1?%3/,?%-4.,/2</%

0/% 2,<34=:90/-N% O/-% D1?912:/-% -=2:% 04-9F24/-% -=,-% 3/% :/?A/% 0/% >=3HA=?>C9-A/% 133439.,/N% c2%

9209D90,% 09>3=f0/% /-:% 09:% C=A=IHF=:/% -893% >=--J0/% 0/,X% 133J3/-% 90/2:9.,/-% -,?% 3/-% 0/,X%

<C?=A=-=A/-%/:%C4:4?=IHF=:/%-9%3/-%0/,X%133J3/-%-=2:%09;;4?/2:-N%%

%

% % 5N'N5N"N%MRS%<=012:%/:%MRS%2=2%<=012:%

%

L/% F42=A/% C,A192% /-:% <=A>=-4% Q% 56%r% /2D9?=2% 0/% -4.,/2</-% <=012:/-7% <N[Q[0N% 0/% >=?:9=2-%

08MRS%<=2:/212:% 3892;=?A1:9=2%F424:9.,/%24</--19?/%Q% 31% ;1@?9<1:9=2%08434A/2:-% ;=2<:9=22/3-N%

L/%?/-:/%0/%38MRS%/-:%09:%2=2%<=012:%W%-1%;=2<:9=2%/X1<:/%28/-:%>1-%/2<=?/%<319?/A/2:%43,<904/N%%

%

S=:=2-%.,/%3/-%?4F9=2-%<=012:/-%0/%38MRS%-=2:%:?J-%-/A@31@3/-%>1?A9%3/-%9209D90,-%08,2/%AaA/%

/->J</N% S=,-% >=--40=2-% >=,?% 38/--/2:9/3% 3/-% AaA/-% FJ2/-% 1D/<% 3/-% AaA/-% -4.,/2</-%

2,<34=:909.,/-N%L8MRS%2=2%<=012:%/-:%.,12:%Q%3,9%-,g/:%Q%,2/%F?120/%D1?91@939:4%92:/?9209D90,/33/%

E<;N% 09D9-9=2% 5N"% 0/% </% <C1>9:?/GN% L/-% -4.,/2</-% 2=2% <=012:/-% -=2:% ,:939-4/-% >=,?% 4:1@39?% 0/-%

>?=;93-%F424:9.,/-%/2%A40/<92/%34F13/N%



! #&!

# !"5"5"#$-#*7-)&?+&&+()#.%#01+)B(7?-*+()#A9)9*+@,%%

%

L1%<=2-/?D1:9=2%/:%31%:?12-A9--9=2%0,%A1:4?9/3%F424:9.,/%;=2:%92:/?D/29?%:?=9-%F?120-%>?=<404-%

</33,319?/-7%Q%-1D=9?%31%A9:=-/7%31%A49=-/%/:%31%;4<=201:9=2N%

%

5N'N'N5N%L1%A9:=-/%

%

L1%A9:=-/%/-:%384:1>/%0,%<H<3/%</33,319?/%0,?12:%31.,/33/%,2/%</33,3/%AJ?/%-/%09D9-/%>=,?%0=22/?%

219--12</%Q%0/,X% </33,3/-% ;933/-% 90/2:9.,/-% E"#$%!1GN% P33/% 9A>39.,/%,2/% ?4>39<1:9=2%0/% 38MRS%>,9-%

,2/% -<9--9=2%0,%2=H1,%0/% 31% </33,3/%AJ?/7% 1<<=A>1F24/%08,2%>1?:1F/%4F13% 0/-% <C?=A=-=A/-%

/2:?/%3/-%0/,X%2=,D/33/-%</33,3/-N%OC1.,/%</33,3/%;933/%>=--J0/%0=2<%3/%AaA/%A1:4?9/3%F424:9.,/%

.,/%31%</33,3/%AJ?/7%/2%.,12:9:4%4F13/%E&*%=,%&e%<C?=A=-=A/-GN%%

%

%

5N'N'N'N%L1%A49=-/%/:%31%;4<=201:9=2%

%

L1%:?12-A9--9=2%C4?409:19?/%0,%>1:?9A=92/%F424:9.,/%1,%<=,?-%0/-%F424?1:9=2-%/-:%1--,?4/%>1?%

31% ?/>?=0,<:9=2% -/X,4/N% O/33/[<9% -/% ;19:% /2% 0/,X% 4:1>/-%B% 31% ;=?A1:9=2% 0/-% </33,3/-% -/X,/33/-%

E=D=<H:/%<C/I%31%;/AA/%/:%->/?A1:=I=f0/%<C/I%38C=AA/G%/:%31%;4<=201:9=2%E"#$%!2GN%

%

Figure 6 : La mitose 

!

Figure 7 : La méiose et la fécondation 

!



! #)!

L1% F1A4:=F/2J-/% /-:% >=--9@3/% F?`</% Q% 31% A49=-/% .,9% <=2-9-:/% /2% 0/,X% 09D9-9=2-% </33,319?/-%

-,<</--9D/-% >=,?% ,2/% -/,3/% ?4>39<1:9=2% 0/% 38MRSN% o% >1?:9?% 08,2/% </33,3/% AJ?/% 09>3=f0/% E&*G7%

.,1:?/% F1AJ:/-% C1>3=f0/-% E*G% ?/2;/?A12:% <C1<,2/% ,2/% A=9:94% 0,% A1:4?9/3% C4?409:19?/% -=2:%

=@:/2,/-N%_3%-81F9:%08,2/%?40,<:9=2%<C?=A1:9.,/N%L/%>?=</--,-%0/%A49=-/%/-:%9209->/2-1@3/%<1?%

-12-%3,9%3/%2=A@?/%0/%<C?=A=-=A/-%0=,@3/?19:%Q%<C1.,/%2=,D/33/%F424?1:9=2N%P2%/;;/:7%31%;,-9=2%

/2:?/% ,2% ->/?A1:=I=f0/% E*G% /:% ,2% =D=<H:/% E*G% 3=?-% 0/% 31% ;4<=201:9=2% ?/-:1,?/% ,2/% </33,3/%

09>3=f0/7%3/%IHF=:/%E&*G%=,%b,;N%L1%</33,3/%;4<=204/%>=--J0/%0=2<%,2%/X/A>319?/%0,%>1:?9A=92/%

F424:9.,/%0,%>J?/%/:%,2%1,:?/%D/212:%0/%31%AJ?/N%%

%

*<D<),3)E56F45>EG;943)?3)6-#./)

)

% !";"!"#C,1%&*>'%#@,%#0%#<(0=?(7<8+&?%#D%

%

V=,:/-% 3/-% >/?-=22/-% .,9% <=A>=-/2:% 38/->J</% C,A192/% -=2:% F424:9.,/A/2:% :?J-% >?=<C/-% 3/-%

,2/-% 0/-% 1,:?/-N% Y=,?:12:7% <C1.,/% a:?/% /-:% ,29.,/% F?`</% Q% 38/X9-:/2</% 0/% 09;;4?/2</-%

92:/?9209D90,/33/-% 1,% -/92% 0,% F42=A/7% 394/-% 1,X% A,:1:9=2-% /:% 1,X% 101>:1:9=2-% 1,% <=,?-% 0/%

384D=3,:9=2N% O/-% D1?91:9=2-% 012-% 3/-% -4.,/2</-% 2,<34=:909.,/-% 28=2:% 3/% >3,-% -=,D/2:% 1,<,2/%

>=?:4/%;=2<:9=22/33/%E<=2:?19?/A/2:%1,X%A,:1:9=2-G%/:%>/,D/2:%-/%3=<139-/?%1,--9%@9/2%1,%29D/1,%

0/-% FJ2/-% .,/% 012-% 3/-% ?4F9=2-% /X:?1F429.,/-N% Z2% 04-9F2/% </::/% D1?91@939:4% -=,-% 3/% :/?A/%

>=3HA=?>C9-A/%0J-%.,/%-1%;?4.,/2</%/-:%-,>4?9/,?/%Q%5%r%012-%31%>=>,31:9=2N%%

%

L/-% I=2/-% 0/% 38MRS% >?4-/2:12:% ,2% >=3HA=?>C9-A/% -=2:% 1>>/34/-%A1?.,/,?-% F424:9.,/-N% c2%

A1?.,/,?%F424:9.,/%/-:%04;929%>1?%>3,-9/,?-%<?9:J?/-%!(#$B%

– -1%:?12-A9--9=2%C4?409:19?/%W%

– -=2%<1?1<:J?/%-:1@3/%1,%<=,?-%0/%31%D9/%08,2%9209D90,%W%

– -=2%;=?:%:1,X%08C4:4?=IHF=:9/%W%

– -=2%F?120%>=3HA=?>C9-A/%E>?4-/2</%08,2%F?120%2=A@?/%08133J3/-G%W%

– -=2%>=,D=9?%0/%09-<?9A921:9=2%E>?=@1@939:4%.,/%0/,X%9209D90,-%>?9-%1,%C1-1?0%>=--J0/2:%

,2/%<=A@9219-=2%08133J3/-%09;;4?/2:/%>=,?%,2%A1?.,/,?%F424:9.,/%0=224GN%

%

# !";"5"#$%&#.+BB97%)*&#<(0=?(7<8+&?%&%

%

Y=,?%</% :?1D193%2=,-%2=,-% 92:4?/--=2-%1,%>=3HA=?>C9-A/%0/-% ?4F9=2-%2=2%<=012:/-%0/% 38MRS7%

.,9%-=2:%Q%31%@1-/%0/%31%:/<C29.,/%0/-%/A>?/92:/-%F424:9.,/-N%%

%



! #*!

% % % 5N"N'N5N%L/%>=3HA=?>C9-A/%0/%-,@-:9:,:9=2%

%

R/,X% 133J3/-% 09;;J?/2:% -,?% ,2% 3=<,-% 0=224% >1?% ,2/% -/,3/% >19?/% 0/% @1-/-N% O/% >=3HA=?>C9-A/%

>=3HA=?>C9-A/%@9[133439.,/%=,%3#*$45!*6,45-.#75!8-49:-/8;#3:%EhSYG7%/-:%:?J-%;?4.,/2:%1,%-/92%

0,%F42=A/N%_3%/-:%>?4-/2:%/2D9?=2%:=,:/-%3/-%566%Q%"66%>@N%_3%28/-:%1<:,/33/A/2:%4:,094%.,/%012-%

3/%<10?/%0/%381213H-/%08MRS%A9:=<C=20?913%E2=2%:?19:4/GN%

%

R12-% </::/% <1:4F=?9/7% -/% :?=,D/% 4F13/A/2:% 3/% >=3HA=?>C9-A/% 0/% ?/-:?9<:9=2% =,% /53./#,.#-*!

"/0$:5*.! 45*$.;! 8-49:-/8;#3:% El]LYGN% _3% -81F9:% 0/% 31% D1?91:9=2% 9209D90,/33/% 08,2/% -4.,/2</%

08MRS%?4D434/%>1?%0/-%A=09;9<1:9=2-%0/%31%3=2F,/,?%0/-%;?1FA/2:-%0/%?/-:?9<:9=2N 

%

% % % 5N"N'N'N%L/%>=3HA=?>C9-A/%0/%?4>4:9:9=2%

%

L/-% :?1D1,X%0/% +/;;?/H-%=2:%A=2:?4%.,/%</?:192/-% I=2/-%2=2%<=012:/-% -=2:%=<<,>4/-%>1?%0/-%

-4.,/2</-%?4>4:4/-%08MRS%/2%:120/A7%<N[Q[0N%,2/%-4?9/%0/%2,<34=:90/-% ?4>4:4/%>3,-9/,?-% ;=9-%

@=,:% Q% @=,:N% % Y=,?% ,2/% -4.,/2</% 0=224/7% 3/% 2=A@?/% 0/% ?4>4:9:9=2-% /-:% D1?91@3/% -,9D12:% 3/-%

9209D90,-% /:% <=2-:9:,/% ,2/% -4?9/% 08133J3/-N% Z2% >1?3/% 0/% >=3HA=?>C9-A/% A,3:9[133439.,/% =,% 0/%

>=3HA=?>C9-A/% 0/% ?4>4:9:9=2N% L/-% 133J3/-% =2:% 0/-% 3=2F,/,?-% 09;;4?/2:/-% -/3=2% 3/% 2=A@?/% 0/%

A=:9;-7%<8/-:%>=,?.,=9%3/%:/?A/%0/%>=3HA=?>C9-A/%0/%3=2F,/,?%/-:%4F13/A/2:%3,%012-%</?:192-%

1?:9<3/-N%%

%

O/-%-4.,/2</-%?4>4:9:9D/-%-=2:%?4>1?:9/-%,29;=?A4A/2:%012-%3/%F42=A/%C,A1927%Q%?19-=2%08,2%

:=,:/-%3/-%56%666%>@%/2%A=H/22/N%P2%;=2<:9=2%0/%31%:1933/%0,%A=:9;%?4>4:47%=2%09-:92F,/%B%

– 3/-%A929-1:/339:/-%=,%<0/#0=45!*6:=5/!-"!.0*75:!/5850.7%dSlVB%-4.,/2</%?4>4:4/%0/%>3,-%

0/%e%>@%E/2%F424?13%55%Q%5e%>@G%W%

– 3/-%A9<?=-1:/339:/-%=,%3;-/.!.0*75:!/5850.7%hVl!B%-4.,/2</%?4>4:4/%0/%A=92-%0/%e%>@%E/2%

F424?13%'%Q%&%>@GN%Y1?%/XN%OMUMOMUMOMUMs%-=9:%EOMUMG2N%%

%

P2%=,:?/7%</-%MRS%-1:/339:/-%-/%:?12-A/::/2:%C4?409:19?/A/2:%-/3=2% 3/%A=0J3/%A/20439/2% !&($% B%

38/2;12:% ?/m=9:% ,2% 133J3/% 0/% -1% AJ?/% /:% ,2% 133J3/% 0/% -=2% >J?/% E"#$%! >GN% L84:,0/% 0/% </%

>=3HA=?>C9-A/%0/%?4>4:9:9=2%>?4-/2:/%0=2<%,2%92:4?a:%A1g/,?%/2%?/<C/?<C/%0/%;9391:9=2N%



! #+!

%

Figure 8 : Le polymorphisme de répétition. 

 

?;5@!4A#*7#<#76!BC! 40!3DE65*,5!53.!/D8D.D5!'!"-#3!36/!45!8/5:#5/!044F45!5.!>!"-#3!36/!45!35,-*7%!

?;5@! 4A#*7#<#76!&C! 40!:G:5!3DE65*,5!53.!/D8D.D5!2!"-#3!36/!6*!044F45!5.!)!"-#3!36/! 4A06./5%!?5!

,-6845!856.!7-**5/!*0#330*,5!H!E60./5!.9853!7A5*"0*.!I8-6/!,5!4-,63!,-*3#7D/DJ!K%

[ 044F45!:0.5/*54!K!'!/D8%!L!044F45!80.5/*54!K!2!/D8%!

[ 044F45!:0.5/*54!K!'!/D8%!L!044F45!80.5/*54!K!)!/D8%!

[ 044F45!:0.5/*54!K!>!/D8%!L!044F45!80.5/*54!K!2!/D8%!

[ 044F45!:0.5/*54!K!>!/D8%!L!044F45!80.5/*54!K!)!/D8%!

M*5!#:0$5!75!,5!4-,63!80/!:#$/0.#-*!D45,./-8;-/D.#E65!856.!G./5!-=.5*65!I,"%!,;08#./5!&J%!



! #"!

!"#$%&'()@)+),39):38G2;C139)?-=2=6F939)?3)6-#./)

%

L/-% ?/<C/?<C/-% 0/% >1:/?29:4% ?/>=-/2:% -,?% 0/-% 1213H-/-% @9=3=F9.,/-% .,9% =2:% @/1,<=,>% 4D=3,4%

0,?12:%3/-%0/,X%0/?29J?/-%04</229/-N%R4-=?A19-7% 384:,0/%0/-%A1?.,/,?-%F424:9.,/-%/:%0/%3/,?%

:?12-A9--9=2% A/20439/22/% -89A>=-/% <=AA/% 31% :/<C29.,/% 0/% ?4;4?/2</% 012-% </% 0=A192/7%

2=:1AA/2:%F?`</%Q%381A>39;9<1:9=2%F429.,/%0/-%A9<?=-1:/339:/-N%%

%

@<*<),-3H:>=8:;52)3:)6=)E1>;A;8=:;52)?3)6-#./))

%

% 5"!"!"#$%&#<790EF%?%)*&#.1234##

%

O=AA/% 93% 1% 04gQ% 4:4% 09:% 012-% 31% >?/A9J?/% >1?:9/7% 3/-% :/-:-% 0/% >1:/?29:4% -84:1@39--/2:%

>?92<9>13/A/2:%Q%>1?:9?%0/%>?43JD/A/2:-%-139D19?/-%D=9?/%-12F,92-N%Y=,?%0=22/?%,2%=?0?/%08904/7%

,2/%</33,3/%C,A192/%<=2:9/2:%/2D9?=2%e%>F%08MRS7% 3/%-12F%"6%µF%08MRS%tA3% E3/,<=<H:/-G%/:% 31%

-139D/%'%µF%08MRS%tA3N%%

%

Y=,?%4D9:/?%:=,:/%04F?101:9=2%/:%:=,:/%<=2:1A921:9=27% 3/-%4<C12:933=2-%0=9D/2:%a:?/%<=2-/?D4-%

1,%-/<7%1,%;?=90%/:%Q%381@?9%0/%31%3,A9J?/N%Y=,?%,2%-:=<^1F/%Q%<=,?:%:/?A/7%38MRS%/-:%F1?04%Q%j&uO%

E-12FG%=,%Q% :/A>4?1:,?/%1A@912:/% E-139D/G% W%>=,?%,2%-:=<^1F/%Q% 3=2F%:/?A/7% 93%/-:%<=2F/34%Q% [

'6uO%A929A,AN%_3%>/,:%a:?/%<=2-/?D4%012-%,2/%-=3,:9=2%:1A>=2%-1392%1009:9=224/%08PRVM7%.,9%

<=A>3/X/%3/-%9=2-%09D13/2:-%/:%4D9:/%31%<?=9--12</%A9<?=@9/22/%!&5$N%

%

% 5"!"5"#$1(/*%)*+()#.1,)#234#<,7+B+9#

%

L8/X:?1<:9=2% /:% 31% >,?9;9<1:9=2% 0/% 38MRS% <=2:/2,% 012-% </-% 4<C12:933=2-% -=2:% 3/-% 4:1>/-%

=@39F1:=9?/-% /:% >?4131@3/-% Q% :=,:/% /X>/?:9-/N% R/% 3/,?% >?4<9-9=2% 04>/20% 3/% -,<<J-% 0/% 381213H-/%

,3:4?9/,?/N% L/-% >?=:=<=3/-% 0/% </-% =>4?1:9=2-% D1?9/2:% -/3=2% 3/-% 31@=?1:=9?/-% A19-% 3/-% AaA/-%

4:1>/-% -=2:% :=,g=,?-% ?/:?=,D4/-N% L1% :/<C29.,/% :?109:9=22/33/% -/% @1-/% -,?% 31% 09;;4?/2</% 0/%

-=3,@939:4%/2:?/%38MRS%/:%3/-%1,:?/-%A=34<,3/-%0/%384<C12:933=2%B%

%

k9-/%/2%-=3,:9=2%0/%384<C12:933=2%!%LH-/%0/-%</33,3/-%>1?%7D.5/$5*.%/:%8/-.D#*035!N%

!%v39A921:9=2%0/-%>?=:492/-%/:%0/-%1,:?/-%1<90/-%2,<349.,/-%EMlSG%>1?%0/-%3-4<0*.3!

-/$0*#E653! I8;D*-4L,;4-/-"-/:5J%!% Y?4<9>9:1:9=2% 0/% 38MRS%>1?%D.;0*-4! H! "/-#7%!%
L1D1F/-%>1?%D.;0*-4!H!2OP!!%MRS%>,?9;94%/2%-=3,:9=2N%

%

% % %



! ##!

L84:,0/%0,%A1:4?9/3% F424:9.,/%/2%A40/<92/% 34F13/%2/%<=20,9:%>1-% :=,g=,?-%Q%,2% ?4-,3:1:N% L/-%

>?92<9>1,X%>1?1AJ:?/-%-,-</>:9@3/-%0/%;19?/%4<C=,/?%381213H-/%-=2:%3/-%-,9D12:-%!&'$%B%

– 31%.,12:9:4%08MRS%B%AaA/%-9%3/-%A4:C=0/-%?4</2:/-%-=2:%0/%>3,-%/2%>3,-%-/2-9@3/-7%/33/-%

24</--9:/2:%,2/%.,12:9:4%A929A13/%081<90/%2,<349.,/%>=,?%4:1@39?%,2%>?=;93%F424:9.,/%W%%

– -=2% 0/F?4% 0/% 04F?101:9=2%B% >=,?% a:?/% /X>3=9:1@3/% 38MRS% >?43/D4% 0=9:% <=2:/29?% 0/-%

;?1FA/2:-%0/%>3,-9/,?-%</2:192/-%0/%2,<34=:90/-%W%

– 31% >?4-/2</% 0/% -,@-:12</-% 92:/?;4?/2:/-% /:% 0/% <=2:1A9212:-%B% ,2/% >,?9;9<1:9=2% @9/2%

A/24/%439A92/% 3/-%A=34<,3/-%>=,D12:% 92C9@/?%</?:192-%>?=</--,-%081213H-/N% L/% ?/->/<:%

0/% ?JF3/-% -9A>3/-7% :/33/-% .,/% 3/% >=?:% 0/% F12:-% =,% 3892:/?09<:9=2% 0/% >1?3/?% 0/D12:% ,2%

4<C12:933=2%=,D/?:%E?9-.,/%0/%>?=g/<:9=2%0/%-139D/G7%39A9:/%3/-%<=2:1A921:9=2-N%%

%

@<@<),=):38G2;C13)?3)G(,*8%7)#/0(*%

%

L1%A4:C=0/%0/% :?12-;/?:% -/3=2%h=,:C/?2%/-:%,2%>?=<404%0/%@9=3=F9/%A=34<,319?/%A9-%1,%>=92:%

>1?%P0w92%h=,:C/?2%/2%5#)(N%R9X%12-%>3,-%:1?07%M3/<%+/;;?/H-%:9?/%>?=;9:%0/%</::/%:/<C29.,/%>=,?%

1213H-/?%3/%>=3HA=?>C9-A/%0/%?/-:?9<:9=2%0/-%A929-1:/339:/-%EMRS%2=2%<=012:G%/:%04D/3=>>/?%-1%

:/<C29.,/%0/-%/A>?/92:/-%F424:9.,/-N%

%

% 5"5"!"#6)%#?9*8(.%#'(?<0%H%#
!&'$%!&($%!()$#

!

L/%Q-6.;5/*!=4-.!-8/;;/<:,/%/2%>3,-9/,?-%:/A>-%B%

5N R9F/-:9=2%0/%38MRS%>1?%0/-%/2IHA/-%0/%?/-:?9<:9=2N%

'N h4>1?1:9=2%0/-%;?1FA/2:-%>1?%43/<:?=>C=?J-/%-,?%F/3N%

"N V?12-;/?:%0/-%;?1FA/2:-%-,?%,2/%A/A@?12/N%

&N KH@?901:9=2%0/-%;?1FA/2:-%1D/<%,2/%-=20/%MRS%?109=1<:9D/N%

(N M,:=?109=F?1>C9/%/:%3/<:,?/%0/-%?4-,3:1:-N%

%

c2%-<C4A1%F3=@13%933,-:?/%31%:/<C29.,/%0/%Q-6.;5/*!=4-.%Q%31%>1F/%-,9D12:/%E"#$%!RGN%



! #$!

%

% 'N'N5N5N%L1%09F/-:9=2%0/%38MRS%B%1<:9=2%0/-%/2IHA/-%0/%?/-:?9<:9=2%EPlG%

%

c2/% ;=9-% /X:?19:% /:% >,?9;94% 38MRS% /-:% 09F4?47% <N[Q[0N% 04<=,>4% /2% ;?1FA/2:-% ?/>?=0,<:9@3/-% 0/%

:1933/%D1?91@3/%F?`</%Q%,2/%PlN%L1%09F/-:9=2%-/%;19:%>1?%92<,@1:9=2%/2%>?4-/2</%0/%38Pl%/2%/X<J-%

>/2012:%0/,X%C/,?/-%Q%")uO%/:%Q%,2%>K%->4<9;9.,/%0/%38/2IHA/%,:939-4/N%

%

c2/% Pl% /-:% ,2/% /20=2,<341-/% .,9% ?/<=2219:% ,2/% -4.,/2</% 2,<34=:909.,/% <1?1<:4?9-:9.,/%

1>>/34/%-9:/%0/%?/-:?9<:9=2%/:%.,9%<=,>/%3/-%3919-=2-%>C=->C=09/-:/?%"8[(8%0/%38MRS%Q%</:%/20?=9:%

>?4<9-% E:H>/%'GN%O/-%<=,>,?/-%<=20,9-/2:%Q%,2/%-4?9/%0/% ;?1FA/2:-%09:-%0/%?/-:?9<:9=27%0=2:% 3/%

2=A@?/%/:%31%3=2F,/,?%-=2:%?/->/<:9D/A/2:%;=2<:9=2%0,%2=A@?/%0/%-9:/-%0/%?/-:?9<:9=2%/:%0/%31%

Figure 9 : Le Southern blot!

*)

@)

I)

D)

J)



! #%!

09-:12</% 3/-% -4>1?12:N% Y=,?% ,2% 9209D90,% /:% ,2/% Pl% 0=224-7% =2% =@:9/2:% :=,g=,?-% 3/-% AaA/-%

-/FA/2:-%08MRS%E>=3HA=?>C9-A/%0/%?/-:?9<:9=2GN%

%

L/%-9:/%0/%?/-:?9<:9=2%/-:%,2/%-4.,/2</%0/%&%Q%*%>@%>13920?=A9.,/%E>=,D12:%a:?/%3,/%0/%31%AaA/%

;1m=2%0/%0?=9:/%Q%F1,<C/%=,%92D/?-/A/2:GN%M92-97%38/2IHA/%>/,:%39?/%38MRS%012-%3/-%0/,X%-/2-%/:%

<=,>/?%-/-%0/,X%@?92-%/2%AaA/%:/A>-%1,%AaA/%-9:/N%Y3,-9/,?-%:H>/-%0/%<=,>,?/-%/X9-:/2:%B%

– ,2/%<=,>,?/%Q%@=,:-%;?12<-%B%/33/%1%39/,%1,%A939/,%0,%-9:/%0/%?/-:?9<:9=27%1,%AaA/%29D/1,%

-,?% 3/-% 0/,X% @?92-N% M,<,2/% 3919-=2% ->=2:124/% 2/% >/,:% 1D=9?% 39/,% /2:?/% 3/-% /X:?4A9:4-%

39@4?4/-7%-12-%1<:9=2%08,2/%39F1-/%W%

% % %%%%%%%%%%%%"%,-686/5!80/!S05!TTT!
% % (8%x%UUOO%x%"8%% % (8%x%UU% % OO%x%"8%

"8%x%OOUU%x%(8%% % "8%x%OO%% % UU%x%(8% % %%
%%%%%%%%%%%#%

– ,2/%<=,>,?/%Q%@=,:-%<=C4-9;-%=,%<=3312:-%B% 3/-%-9:/-%0/%<=,>,?/%-,?% 3/-%0/,X%@?92-%-=2:%

04<134-N%L/-%/X:?4A9:4-%39@4?4/-%>/,D/2:%-81>>1?9/?%1D/<%,2/%-4.,/2</%<=A>34A/2:19?/N%

%% % %%%%%%%%%"!,-686/5!80/!U,-V!T%

(8%x%UMMVVO%x%"8% % (8%x%U%% % % %%%MMVVO%x%"8% % %%

"8%x%OVVMMU%x%(8%% % "8%x%OVVMM% % % U%x%(8% % %%
% % %%%%%%%% %%%%%#%

%

L/-% Pl% -=2:% /X:?19:/-% 0/% A9<?=[=?F129-A/-7% 3/% >3,-% -=,D/2:% 0/% @1<:4?9/-7% 08=y% 3/,?%

2=A/2<31:,?/% >1?:9<,39J?/% E>1?% /XN% P<=l% _% /-:% 31% >?/A9J?/% /2IHA/% /X:?19:/% 08U3,;5/#,;#0! ,-4#!

VWB'GN%O/33/-%.,9%-=2:%,:939-4/-%/2%A40/<92/%34F13/%<=,>/2:%->4<9;9.,/A/2:%38MRS%1,%29D/1,%0/-%

/X:?4A9:4-% 0/-% A929-1:/339:/-N% L/% :1@3/1,% -,9D12:7% 2=2% /XC1,-:9;7% ?4-,A/% 3/-% Pl% 3/-% >3,-%

<=,?1AA/2:%/A>3=H4/-%E.0=%!&GN%
%

32KF43) 5>B=2;943)?-5>;B;23) 9;:3)?3)>39:>;8:;52)

+46!T! +/.;/-=0,.5/!46.563! MU!OV%%

X0:S!T! X0,#4463!0:94-4#E6#"0,#5*3! U!UMVOO%

Y75!T! Y5364"-<#=/#-!75364"6/#,0*3! O!VSMU%

U,-V!T! U3,;5/#,;#0!,-4#!VWB'! U!MMVVO%

S05!TTT! S05:-8;#463!05$98.#63! UU!OO%

S#*7!TTT! S05:-8;#463!#*"465*@05!V7! M!MUOVV%

S#*"!T! S05:-8;#463!#*"465*@05!V"! U!MSVO%

Z<6!T! Z/-.563!<64$0/#3! OUMV!U%

Z3.!T! Z/-<#75*,#0!3.60/.##!B1(! OVUOM!U%

[0E!T! [;5/:63!0E60.#,63!W[B! V!OUM%
 

Tableau 2 : Les enzymes de restriction utilisées en médecine légale 

(N : base azotée indifférente / ! : zone de coupure) 
 
 

/:%$!

$!

/:%



! #'!

% 'N'N5N'N%L843/<:?=>C=?J-/%0/%38MRS 
%

L/-%;?1FA/2:-%08MRS%=@:/2,-%1>?J-%09F/-:9=2%-=2:%/2-,9:/%-4>1?4-%-/3=2%3/,?%:1933/%F?`</%Q%,2/%

43/<:?=>C=?J-/%-,?%F/3%081F1?=-/N%%

%

L843/<:?=>C=?J-/%/-:%,2/%:/<C29.,/%>/?A/::12:%0/%-4>1?/?%3/-%A=34<,3/-%>1?%3/,?%09;;4?/2</%0/%

A=@939:4% 012-% ,2% <C1A>% 43/<:?9.,/% E"#$%! BOGN% L/% -,>>=?:% F431:92/,X7% 0=2:% 3/-% /X:?4A9:4-% -=2:%

?/394-%1,X%>i3/-%08,2%F424?1:/,?%0/%<=,?12:%<=2:92,%E'"%D=3:-G7%/-:%<=2-:9:,4%081F1?=-/%0/%67e%Q%

67#%r%@19F212:%012-%,2%:1A>=2%<=20,<:/,?N%%

%

L1%A9F?1:9=2%0/-%A=34<,3/-%04>/20%0/%3/,?%<C1?F/%43/<:?9.,/%/:%0/%3/,?%:1933/N%L8MRS%/-:%<C1?F4%

24F1:9D/A/2:N% h=,-% 38/;;/:% 0,% <C1A>% 43/<:?9.,/7% 3/-% ;?1FA/2:-% 08MRS% 04>=-4-% -,?% 31% >31.,/%

0843/<:?=>C=?J-/%D=2:%A9F?/?%0,%>i3/%24F1:9;%D/?-% 3/%>i3/%>=-9:9;N%R/%>3,-7% 3/%A939/,%F431:92/,X%

/X/?</%,2%/;;/:%0/% :1A9-1F/%A=34<,319?/%B%>3,-% 3/% ;?1FA/2:%/-:%F?1207%>3,-% 93% /-:% ;?/924%>1?% 3/%

A19331F/% 0,% F/3% /:% A=92-% -=2% 04>31</A/2:% D/?-% 3812=0/% /-:% 9A>=?:12:N% S=:=2-% .,/% 31%

<=A>1?19-=2%0/% 31%A9F?1:9=2%08,2% ;?1FA/2:%08MRS%1D/<%</33/%08,2%A1?.,/,?%0/% :1933/% E4:13=2%

<=A>=-4% 08,2% A4312F/% 0/% -/FA/2:-% 08MRS% 0/% :1933/-% <=22,/-G% >/?A/:% 0/% 04:/?A92/?% -1%

3=2F,/,?N%%

%

L/%F/3%081F1?=-/%/-:%/2-,9:/%>3=2F4%012-%,2/%-=3,:9=2%13<1392/%0421:,?12:/%>=,?%?/20?/%38MRS%

A=2=@?92%0/%;1m=2%Q%</%.,893%>,9--/%-8CH@?90/?%>1?%31%-,9:/%1D/<%,2/%-=20/N%

%

% 'N'N5N"N%L/%:?12-;/?:%0/%38MRS%-,?%A/A@?12/%%

%

o% </% -:10/7% 3/-% ;?1FA/2:-% 08MRS% -=2:% >94F4-% 012-% 3/% F/3% 081F1?=-/N% M;92% 0/% >?=<40/?% Q% 3/,?%

90/2:9;9<1:9=2% >1?% CH@?901:9=2% A=34<,319?/7% 93% /-:% 24</--19?/% 0/% 3/-% :?12-;4?/?% -,?% ,2% -,>>=?:%

-=390/7%,2/%A/A@?12/%0/%2H3=2%3/%>3,-%-=,D/2:N%O/31%>/?A/:%08=@:/29?%,2/%?4>39.,/%/X1<:/%0,%

?4-,3:1:%0/%3843/<:?=>C=?J-/7%<C1.,/%;?1<:9=2%08MRS%<=2-/?D12:%-1%>=-9:9=2%?/->/<:9D/N%%

Figure 10 : Électrophorèse sur gel d’agarose!



! $(!

%

L/%:?12-;/?:%-8/;;/<:,/%F?`</%1,%>C42=AJ2/%0/%<1>9331?9:4%E"#$%!BBGN%L/%F/3%081F1?=-/7%?/<=,D/?:%

0/%31%A/A@?12/7%/-:%04>=-4%-,?%,2%-H-:JA/%.,9%1--,?/%-=2%CH0?1:1:9=2%E>1>9/?%;93:?/%=,%4>=2F/%

@19F212:% 012-% ,2/% -=3,:9=2% :1A>=2GN% c2% <=,?12:% 39.,909/2% 1-</2012:7% <?4/% Q% 38190/% 08,2/%

<=,<C/%0/%>1>9/?%1@-=?@12:%/:%08,2%>=90-7%04>31</%38MRS%0,%F/3%D/?-%31%A/A@?12/%=y%93%-/%;9X/%

>1?% 0/-% 3919-=2-% -:1@3/-N% O/3,9[<9% /-:% /2-,9:/% 394% 0/%A129J?/% >/?A12/2:/% Q% 31% A/A@?12/% >1?%

9??1091:9=2%1,X%cd%!e6$N%

%

'N'N5N&N%L8CH@?901:9=2%0/%38MRS%B%,:939-1:9=2%0/%-=20/-%A=34<,319?/-%

%

c2/%;=9-%:?12-;4?4-%/:%;9X4-7%3/-%;?1FA/2:-%08MRS%>/,D/2:%a:?/%;1<93/A/2:%CH@?904-N%k19-%1D12:%

</31% 93%<=2D9/2:%08/;;/<:,/?%,2/%>?4CH@?901:9=27%<N[Q[0N%,2/%-1:,?1:9=2%0/-%/->1</-% 39@?/-%0/% 31%

A/A@?12/%Q%38190/%08MRS%/X=FJ2/N%O/31%4D9:/%.,893%H%19:%;9X1:9=2%0/-%-=20/-%-,?%31%A/A@?12/7%

</%.,9%;1,--/?19:%3/-%?4-,3:1:-N%R/%>3,-7%38MRS%@9<1:4219?/%2/%>/,:%>1-%-/%39/?%1,X%-=20/-N%

%

L1%A/A@?12/%/-:%/2-,9:/%A9-/%/2%<=2:1<:%1D/<%,2/%-=3,:9=2%<=2:/212:%,2/%-=20/%A=34<,319?/N%

l1>>/3=2-%.,8,2/%-=20/%/-:%<=2-:9:,4/%08,2/%-4.,/2</%081,%A=92-%'6%2,<34=:90/-7%C=A=3=F,/%

1,% ;?1FA/2:% 08MRS% Q% /X>3=?/?7% 9<9% 3/-% A929-1:/339:/-N% U?`</% Q% 31% >?=>?94:4% 081>>1?9/A/2:%

->=2:124% 0/% 38MRS% E<;N% <C1>9:?/% 5G7% 93% H% 1% CH@?901:9=2% /2:?/% 31% -=20/% /:% ,2% -/FA/2:% 08MRS%

A=2=<1:4219?/% <=A>34A/2:19?/N% L1% -=20/% /-:% A1?.,4/% Q% 38190/% 08,2% :?1</,?% ?109=1<:9;%

E>C=->C=?/%"'G%1;92%08a:?/%04:/<:4/% 3=?-%0/% 31%?4D431:9=2%,3:4?9/,?/N%L8CH@?901:9=2%-/%;19:%012-%

0/-%<=209:9=2-%@9/2%>?4<9-/-7%/2%F424?13%-=,-%92<,@1:9=2%Q%e(uO%>/2012:%C,9:%Q%0=,I/%C/,?/-N%L1%

:/A>4?1:,?/%08CH@?901:9=2%04>/20%0/%31%-=20/%/A>3=H4/%/:%0/%-1%VAN%

%

Y3,-9/,?-%:H>/-%0/%-=20/-%/X9-:/2:%B%

– 3/-% -=20/-%A,3:93=<,319?/-7% 3/-% >?/A9J?/-% Q% 1D=9?% 4:4% 04D/3=>>4/-N% P33/-% ?/<=2219--/2:%

,2/%;1A933/%0/%-4.,/2</-%?4>4:9:9D/-%3=<139-4/-%-,?%>3,-9/,?-%3=<9%/:%>=--4012:%,2%A=:9;%

Figure 11 : Le transfert sur membrane selon Southern!

!



! $&!

</2:?13% <=AA,2N% L/,?% >=,D=9?% 09-<?9A9212:% /-:% 9A>=?:12:% E?9-.,/% 0/% <=??/->=2012</%

;=?:,9:/%/2:?/%0/,X%9209D90,-%92;4?9/,?%Q%,2%-,?%,2%A93391?0G%W%

– 3/-%-=20/-%,293=<,319?/-N%P33/-%?/<=2219--/2:%,2/%-/,3/%-4.,/2</%?4>4:9:9D/%3=<139-4/%-,?%

,2% -/,3% 3=<,-N% _209D90,/33/A/2:7% 3/,?% >=,D=9?% 09-<?9A9212:% /-:% ;19@3/% A19-% ,:939-4/-%

-,<</--9D/A/2:7%93%/-:%90/2:9.,/%Q%</3,9%0/-%-=20/-%>?4<40/2:/-N%

%

Y,9-.,/%3/%>?=</--,-%08CH@?901:9=2%/-:%?4D/?-9@3/7%93%/-:%>=--9@3/%084:,09/?%09;;4?/2:-%A1?.,/,?-%

F424:9.,/-%Q%>1?:9?%0/%31%AaA/%A/A@?12/%0/%2H3=2N%Y=,?%</317% 93%-,;;9:%0/%?=A>?/%3/-%3919-=2-%

A/A@?12/t-=20/%>1?%0421:,?1:9=2%012-%,2/%-=3,:9=2%13<1392/%>,9-%08CH@?90/?%Q%2=,D/1,%1D/<%

,2/%-=20/%09;;4?/2:/N%

%

% 'N'N5N(N%L1%?4D431:9=2%>1?%1,:=?109=F?1>C9/%

%

L81,:=?109=F?1>C9/%/-:%,2/%A4:C=0/%>/?A/::12:%0/%3=<139-/?7%04:/<:/?%/:%D9-,139-/?%0/-%:?1</,?-%

?109=1<:9;-N%M>?J-%>3,-9/,?-% 31D1F/-%-,<</--9;-%1;92%08439A92/?% 31%-=20/%/2%/X<J-7% 31%A/A@?12/%

/-:% A9-/% /2% >?4-/2</% 08,2% ;93A% >C=:=F?1>C9.,/N% L1% -=20/% A1?.,4/7% ;9X4/% -,?% 3/-% >=?:9=2-%

0892:4?a:%0/%38MRS7%4A/:%,2%-9F213%?109=1<:9;%.,9%9A>?/--9=22/%</%;93AN%%

%

c2/%>C=:=F?1>C9/%0/% 31%A9F?1:9=2%0/-%;?1FA/2:-%CH@?904-%/-:%=@:/2,/%1>?J-%04D/3=>>/A/2:7%

09;;4?/2:/%-/3=2%3/%:H>/%0/%-=20/%,:939-4/%B%

– 1D/<%,2/%-=20/%A,3:93=<,319?/%B% 389A1F/%/-:%,2%z<=0/%@1??/z%E-4?9/%<=A>3/X/%0/%@120/-%

>?4-/2:12:% ,2/% 09;;9<,3:4% 0892:/?>?4:1:9=2G7% </% .,9% 1% 0=224% 219--12</% 1,% :/?A/%

08/A>?/92:/-%F424:9.,/-%E"#$%!B&G%W%

%

%
Figure 12 : Profil ADN avec sonde multiloculaire!

!



! $)!

– 1D/<%,2/%-=20/%,293=<,319?/%B%389A1F/%/-:%>3,-%-9A>3/%Q%92:/?>?4:/?%/:%A=2:?/%,2/%@120/%

,29.,/%-9%31%>/?-=22/%/-:%C=A=IHF=:/%=,%0/,X%@120/-%-9%/33/%/-:%C4:4?=IHF=:/%E"#$%!B'GN%

%

%

%

% 5"5"5"#6)%#?9*8(.%#0+?+*9%#

%

L/%Q-6.;5/*!=4-.%>/?A/:%0/%?4D43/?%,2%>?=;93%MRS%>?=>?/%Q%,2%9209D90,%0=224N%P2%<=A>1?12:%3/-%

>?=;93-% 0/% 31% AJ?/7% 0/% 38/2;12:% /:% 0,% >J?/% >?4-,A47% 5L:3219) M) E=>:;>) ?39) 4N439) 851E639)

('O952?37%93%/-:%>=--9@3/%0/%04:/?A92/?%38/X9-:/2</%=,%381@-/2</%08,2%39/2%0/%>1?/2:4%@9=3=F9.,/%

E<;N%<C1>9:?/%"GN%Z2%042=A@?/%@9/2%081,:?/-%1>>39<1:9=2-%/2%A40/<92/%34F13/N%

%

k13F?4%,2%;=?:%>=,D=9?%0/%09-<?9A921:9=27%</::/%A4:C=0/%>?4-/2:/%0/-%;19@3/--/-%.,9%AJ2/2:%Q%

-=2%1@120=2%>?=F?/--9;%1,%>?=;9:%0/%>?=<404-%>3,-%A=0/?2/-%0890/2:9;9<1:9=2%F424:9.,/N%d=9<9%

3/-%>?92<9>1,X%92<=2D429/2:-%0,%Q-6.;5/*!=4-.!B%

– :/<C29.,/%3=2F,/%/:%;1-:909/,-/%E?4-,3:1:-%=@:/2,-%/2%,2/%Q%0/,X%-/A192/-G%W%

– :/<C29.,/%101>:4/%,29.,/A/2:%1,X%A929-1:/339:/-%1H12:%,2%A=:9;%?4>4:9:9;%?/31:9D/A/2:%

F?120%E>?=@3JA/%0/%31%?4-=3,:9=2%43/<:?=>C=?4:9.,/G%W%

– :/<C29.,/% >/,% -/2-9@3/% <=A>1?4% 1,X% 2=,D/33/-% A4:C=0/-% E24</--9:/% ,2/% F?120/%

.,12:9:4%08MRS7%1,%A929A,A%5%{FG%W%

– 9A>=--9@939:4%0892:/?>?4:1:9=2%/2%<1-%08MRS%04F?104%=,%<=2:1A924N%

%

Figure 13 : Profil ADN avec sonde uniloculaire!

!



! $*!

@<D<),=):38G2;C13)?-=4E6;A;8=:;52)?3)6-#./))

)

L/-% 1224/-% 5##6% <=2219--/2:% ,2/% 2=,D/33/% E?G4D=3,:9=2% 012-% 3/% 0=A192/% 0/% 31% F424:9.,/%

A=34<,319?/%1D/<%3890/2:9;9<1:9=2%0/-%A9<?=-1:/339:/-7%1<</--9@3/-%Q%384:,0/%F?`</%Q%0/-%A4:C=0/-%

081A>39;9<1:9=2%F429.,/N%L1%YOl% E8-49:5/035!,;0#*! /50,.#-*G%/-:%,2/% :/<C29.,/%0/%<=>91F/%0/%

38MRS%A9-/%1,%>=92:%>1?%|1?H%k,339-%0J-%5#*(N%P33/%>/?A/:%0/%-/%-=,-:?19?/%1,X% 39A9:1:9=2-%0/%

.,12:9:4-%0/%A1:4?9/3%F424:9.,/%09->=29@3/-%>=,?%381213H-/N!%

%

% 5";"!"#I797%@,+&#J#0-#79<0+'-*+()#.%#01234)#

%

Y=,?%A9/,X%<=A>?/20?/% 3/%>?92<9>/%0/% 31%YOl7% 93% /-:%24</--19?/%0/% ;19?/%,2%@?/;% ?1>>/3% -,?% 31%

?4>39<1:9=2% 0/% 38MRS% !()$N% U?`</% Q% /33/7% <C1.,/% </33,3/% 0/% 38=?F129-A/% 09->=-/% 08,2/% <=>9/%

<=2;=?A/%0/%3892;=?A1:9=2%F424:9.,/%<=2:/2,/%=?9F92/33/A/2:%012-%38=D,3/%;4<=204N%

%

L1%?4>39<1:9=2%/-:%,2%A4<129-A/%<=A>3/X/%1,%<=,?-%0,.,/3% 38MRS%/-:%-H2:C4:9-4%-=,-% 381<:9=2%

08,2/%/2IHA/%1>>/34/%MRS%>=3HA4?1-/N%P33/%-81>>,9/%-,?% 3/%>?92<9>/%0/%<=A>34A/2:1?9:4%0/-%

@1-/-%1>>1?94/-%0/%31%0=,@3/%C439</N%h12-%?/2:?/?%012-%3/-%04:193-7%<9:=2-%-9A>3/A/2:%.,/%B%

– 31%?4>39<1:9=2%/-:%-/A9%<=2-/?D1:9D/%B%,2/%;=9-%-4>1?4-7%3/-%0/,X%@?92-%08MRS%-/?D/2:%0/%

A1:?9</-% >=,?% 31% -H2:CJ-/% 0/-% @?92-% <=A>34A/2:19?/-N% L/-% 0/,X% A=34<,3/-% 08MRS%

=@:/2,/-%-=2:%90/2:9.,/-%Q%31%A=34<,3/%929:913/%/:%<=2:9/22/2:%<C1<,2/%,2%@?92%>1?/2:13%

/:%,2%@?92%24=-H2:C4:9-4%E"#$%!B(G%W%

– 31%?4>39<1:9=2%/-:%@909?/<:9=22/33/%B% 3/-%0/,X%@?92-%08MRS%-=2:%-9A,3:124A/2:%0,>39.,4-%

1,%29D/1,%08,2/%;=,?<C/%0/%?4>39<1:9=2%W%

– 38MRS% >=3HA4?1-/% 1% @/-=92% 08,2/% 1A=?</% >=,?% 04A1??/?% 31% -H2:CJ-/% 0,% @?92%

<=A>34A/2:19?/N%

%
Figure 14 : La réplication semi conservative de l’ADN 

!



! $+!

5";"5"#$-#79-'*+()#.%#<(0=?97+&-*+()#%)#'8-+)%##

#

#

# # #

Figure 15 : Le principe de la PCR 

!



! $"!

'N"N'N5N%L/%>?92<9>/%F424?13%0/%31%YOl%

%

L1%YOl%/-:%,2/%A4:C=0/%>/?A/::12:%0/%?4139-/?%0/%2=A@?/,-/-%<=>9/-%08,2/%<=,?:/%-4.,/2</%

2,<349.,/% 0892:4?a:% EA9<?=-1:/339:/-G7% Q% >1?:9?% 08,2/% 92;9A/% .,12:9:4% 08MRSN% L/% >?92<9>/% /-:%

-9A>3/%A19-%/X9F/%,2/%A19:?9-/%>1?;19:/%0/-%<=209:9=2-%/X>4?9A/2:13/-%>=,?%,2%?4-,3:1:%=>:9A13N%

%

P33/%<=??/->=20%Q%31%<H<39-1:9=2%92%D9:?=%08,2/%?4>39<1:9=2%08MRS7%/;;/<:,4/%Q%38190/%08,2/%/2IHA/%

>=3HA4?1-/%!'*$N%c2%<H<3/%0/%YOl%-/%04?=,3/%/2%:?=9-%:/A>-%B%0421:,?1:9=2%0/%38MRS7%CH@?901:9=2%

0/-%1A=?</-%>,9-%43=2F1:9=2%>1?%>=3HA4?9-1:9=2%E"#$%!B)GN%O/-%4:1>/-%-=2:%?4>4:4/-%"6%Q%&6%;=9-N%

o% <C1.,/% <H<3/% 0/% ?4>39<1:9=27% 31% .,12:9:4% 0,% -/FA/2:% 08MRS% 4:,094% /-:%A,3:9>394/% >1?% 0/,X%

EA,3:9>39<1:9=2%/X>=2/2:9/33/GN%

%

% % 'N"N'N'N%L/%04?=,3/A/2:%0/%31%YOl%!&($%%

%

% % % &%'%&%&%B%!\5!:0.D/#54!6.#4#3D!

%

R/%2=-% g=,?-7% 31% YOl% -8/;;/<:,/%0/%A129J?/% 1,:=A1:9-4/% 1,% -/92% 08,2% :C/?A=<H<3/,?N% _3% -81F9:%

08,2%1>>1?/93%A,29%08,2%@3=<%<C1,;;12:%012-%3/.,/3%>/,D/2:%a:?/%92-4?4-%0/-%:,@/-%?/A>39-%0,%

A4312F/%?41<:9=22/3N%L1%0,?4/%/:% 3/-%D1?91:9=2-%:C/?A9.,/-%24</--19?/-%1,X%09;;4?/2:/-%4:1>/-%

0/%31%YOl%-=2:%09?/<:/A/2:%>?=F?1AA1@3/-N%%

%

R12-%,2%:,@/%0/%YOl7%=2%:?=,D/%B%

– 0/%38MRS%>?4131@3/A/2:%/X:?19:%/:%>,?9;94%<=2:/212:%3/%A9<?=-1:/339:/%Q%1A>39;9/?%W%

– ,2/%/2IHA/%0/%>=3HA4?9-1:9=2%:C/?A=-:1@3/7%31%>3,-%,:939-4/%4:12:%31%[0E!>=3HA4?1-/%W%

– ,2/% .,12:9:4% 4F13/% 0/% <C1<,2% 0/-% .,1:?/% 2,<34=:90/-% 39@?/-% -=,-% ;=?A/% :?9>C=->C1:/7%

A1:9J?/%>?/A9J?/%0/%31%?4>39<1:9=2%W%

– 0/,X% 1A=?</-% E>/:9:-% A=?</1,X% 08MRS% A=2=@?92-% 08,2/% D92F:192/% 0/% 2,<34=:90/-G%

<=A>34A/2:19?/-% 0/-% -4.,/2</-% 0439A9:12:% /2% "8% 3/% -/FA/2:% <9@3/% -,?% <C1.,/% @?92%

08MRS%W%

– ,2%A939/,%?41<:9=22/3%:1A>=224%E>K%=>:9A13G%/:%0/-%9=2-%A1F24-9,A%E<1:13H-/,?GN%

%

R/-%^9:-%0/%YOl%-=2:%09->=29@3/-% -,?% 3/%A1?<C47% <=2:/212:% 38/2-/A@3/%0,%A1:4?9/3%24</--19?/%

>=,?%>?1:9.,/?%,2/%YOlN%

%

%



! $#!

% % % &%'%&%&%&%!\5!,9,45!75!Z?V!!

% %

OC1.,/% >C1-/% 0/% 31% YOl% -/% ?4139-/% Q% ,2/% :/A>4?1:,?/% .,9% 3,9% 19:% >?=>?/%W% ,2% -/,3% >?=</--,-%

@9=3=F9.,/% 1% 39/,% Q% 31% ;=9-7% 1A439=?12:% 192-9% 3/% ?/20/A/2:N% L/% :,@/% /-:% >31<4% 012-% 3/%

:C/?A=<H<3/,?N%_3%/-:%081@=?0%<C1,;;4%Q%#(uO%>/2012:%<92.%A92,:/-%>=,?%-4>1?/?%3/-%0/,X%@?92-%

0/% 381<90/%2,<349.,/% E0421:,?1:9=2GN%Y,9-7% -/3=2% 3/-%1A=?</-%,:939-4/-7% 31% :/A>4?1:,?/%0/-</20%

1,X%13/2:=,?-%0/%((uO%>=,?%>/?A/::?/%38CH@?901:9=2%/2:?/%3/-%1A=?</-%/:%38MRS%/2%A=92-%08,2/%

A92,:/N%L1%[0E%>=3HA4?1-/%/2:?/%/2-,9:/%/2%1<:9=2%0J-%.,/% 31% :/A>4?1:,?/% ?/A=2:/%Q%)'uO%B%

38/2IHA/%133=2F/%3/-%1A=?</-%012-%3/%-/2-%(8["8%/2%<?412:%,2/%<=>9/%0,%A9<?=-1:/339:/%<C=9-9%/2%

.,/3.,/-%A92,:/-%-/,3/A/2:N%L/%>?/A9/?%<H<3/%0/%YOl%/-:%:/?A924%/:%=2%?/<=AA/2</N%o%31%;92%

0/% 2=-% *% <H<3/-7% '*% <=>9/-% 0,% ;?1FA/2:% 08MRS% 0/% 04>1?:% -=2:% :C4=?9.,/A/2:% =@:/2,/-N% L/%

>?=0,9:%0/%31%YOl%/-:%1>>/34%1A>39AJ?/N%%

%

'N"N'N"N%L81213H-/%0/%381A>39AJ?/%!&'$%!e6$%

#

L1%YOl%28/-:%>1-%,2/%1213H-/%/2%-=9%W%/33/%>/?A/:%0/%A/::?/%Q%09->=-9:9=2%,2%434A/2:%0/%38MRS%

.,/%38=2%D/,:%4:,09/?%/2%.,12:9:4%-,;;9-12:/%/:%0/%;1m=2%-43/<:9D/N%L/%:1,X%0/%A,3:9>39<1:9=2%0/%31%

YOl% /-:% :/3% .,/% </31% ?/D9/2:% Q% ?/20?/% 24F39F/1@3/% 38MRS% 2=2% 1A>39;94%B% 381A>39AJ?/% <=2:9/2:%

>?/-.,/%/X<3,-9D/A/2:%0/-% <=>9/-%0,%A9<?=-1:/339:/%0892:4?a:N% O/%0/?29/?% /-:% 0=2<% ;1<93/A/2:%

1213H-1@3/7%-12-%1D=9?%@/-=92%0/%3/%<9@3/?%Q%38190/%0/-%-=20/-%A=34<,319?/-7%<=AA/%<8/-:%3/%<1-%

1D/<%3/%Q-6.;5/*!=4-.N%

%

L81A>39AJ?/% /2F3=@/% 0/-% <=>9/-% 08MRS% 08=?9F92/% >1:/?2/33/% /:% 081,:?/-% 08=?9F92/%A1:/?2/33/N%

L/-% 0/,X% 133J3/-% 0,% A9<?=-1:/339:/% 4:,094% -=2:% -4>1?4-% /2% ;=2<:9=2% 0/% 3/,?% :1933/% >1?%

43/<:?=>C=?J-/%<1>93319?/7%<1>1@3/%0/%09;;4?/2<9/?%0/-%133J3/-%:?J-%>?=<C/-N%P2%/;;/:7%<=A>:/%:/2,%

0/% 31% ;19@3/% 09A/2-9=2%0/-% -/FA/2:-% 08MRS%Q% -4>1?/?7% 31%A4:C=0/% 43/<:?=>C=?4:9.,/% -/% 0=9:%

08a:?/%C1,:/A/2:%?4-=3,:9D/N%%

%

L843/<:?=>C=?J-/%<1>93319?/%1%31%>1?:9<,31?9:4%0/%-/%04?=,3/?%012-%,2%:,@/%0/%-939</%0/%(6%µA%0/%

091AJ:?/%/:%56%<A%0/%3=2F7%?/A>39%08,2%F/3% g=,12:% 3/%?i3/%0/%:1A9-%E"#$%!B1JN%L/%>?92<9>/%/-:% 3/%

AaA/% .,/% </3,9% 04<?9:% >3,-% C1,:% >=,?% 3843/<:?=>C=?J-/% -,?% F/3N% L1% 09;;4?/2</% ?4-90/% 012-%

381>>39<1:9=2%08,2/% :/2-9=2%>3,-% 43/D4/%/2:?/% 3/-% 0/,X% 43/<:?=0/-7% >/?A/::12:% ,2/% -4>1?1:9=2%

>3,-%?1>90/%/:%>3,-%>?4<9-/N%L/-%A=?</1,X%08MRS%04:/<:4-%Q%38/X:?4A9:4%0,%<1>93319?/7%1,%;,?%/:%Q%

A/-,?/%0/%3/,?%-=?:9/7%>1?%1@-=?>:9=2%cd%A1g=?9:19?/A/2:N%



! $$!

%

%

L/-% ?4-,3:1:-% -=2:% >?4-/2:4-% -=2:% 31% ;=?A/% 08,2% F?1>C9.,/% ?/>?4-/2:12:% 3892:/2-9:4% 0,% -9F213%

04:/<:4% /2% ;=2<:9=2% 0,% :/A>-7% 2=AA4% 43/<:?=>C=?4F?1AA/N% L/-% A=34<,3/-% 1>>1?19--/2:%

<=AA/%0/-%>9<-% -,?% 389A1F/N%Y1?% <=A>1?19-=2%1D/<%,2%4:13=2% EA1?.,/,?%133439.,/G% <=2:/212:%

:=,-%3/-%133J3/-%>=--9@3/-%>=,?%3/%3=<,-%4:,0947%93%/-:%>=--9@3/%0890/2:9;9/?%3/-%133J3/-%>?4-/2:-%012-%

384<C12:933=2%0/%04>1?:N%

%

5";";"#$%&#-F-)*-A%&#%*#0%&#0+?+*%&#.%#0-#IKL)%

%

% 'N"N"N5N%L1%YOl%A,3:9>3/X%!&'$%%

%

Y3,-9/,?-%A9<?=-1:/339:/-%>/,D/2:%a:?/%1A>39;94-%/:%1213H-4-%-9A,3:124A/2:7%/2%,2/%-/,3/%YOl%/:%

,2/% -/,3/% 43/<:?=>C=?J-/7% F?`</% Q% 31% YOl% 09:/% A,3:9>3/XN% L1% I=2/% 0/% 38MRS% Q% <=>9/?% 4:12:%

->4<9;94/%>1?% 3/%<C=9X%0/-%1A=?</-7% 93%-,;;9:%081g=,:/?%1,%A4312F/%?41<:9=22/3%1,:12:%0/%>19?/-%

081A=?</-% .,/% 0/% -/FA/2:-% Q% 4:,09/?% E=,% 08,:939-/?% ,2% ^9:% A,3:9>3/X% >?a:% Q% 38/A>3=9GN% O/::/%

A4:C=0/%>/?A/:%,2% F192% 0/% :/A>-%>?4<9/,XN% L81213H-/%0/% 55% Q% 5e%0/%A9<?=-1:/339:/-% >/?A/:%

084:1@39?%,2%>?=;93%F424:9.,/%/X>3=9:1@3/%2=:1AA/2:%/2%?/<C/?<C/%0/%>1:/?29:4N%

%

Y=,?%;1<939:/?%31%04:/<:9=2%0/-%;?1FA/2:-%08MRS%/:%1::?9@,/?%3/-%133J3/-%1,X%@=2-%A9<?=-1:/339:/-7%

<C1.,/% 1A=?</% /-:% A1?.,4/% >1?% ,2% ;3,=?=<C?=A/% 09;;4?/2:-% E<=3=?12:-% ;3,=?/-</2:-GN% c2%

04:/<:/,?%0/%;3,=?/-</2</%/-:%>31<4%09?/<:/A/2:%-,?%3/%-H-:JA/%0843/<:?=>C=?J-/%/:%,2%3=F9<9/3%

92;=?A1:9.,/%:?19:/%3/-%92;=?A1:9=2-%?/<,/9339/-%!(#$N%

%

% 'N"N"N'N%c2/%A4:C=0/%0/%<C=9X%

%

L81213H-/% 0/% 38MRS%>1?% YOl% /-:% 1<:,/33/A/2:% 31% :/<C29.,/% 31% >3,-% ?4>120,/% >=,?% 384:,0/% 0/-%

/A>?/92:/-%F424:9.,/-N%P33/%>?4-/2:/%0/%2=A@?/,X%1D12:1F/-%B%

Figure 16 : L’électrophorèse capillaire 

!



! $%!

– :/<C29.,/% -9A>3/% /:% ?1>90/% F?`</% Q% 38/X9-:/2</% 0/% ^9:-% /:% 0/% A1<C92/?9/% 1,:=A1:9-4/%

E?4-,3:1:-%=@:/2,-%/2%,2%Q%0/,X%g=,?-G%W%

– :/<C29.,/%:?J-%-/2-9@3/7%2/%24</--9:12:%.,8,2/%;19@3/%.,12:9:4%08MRS%E0/%38=?0?/%0,%2FG%W%

– :/<C29.,/%101>:4/%Q%381213H-/%0/-%A9<?=-1:/339:/-%E434A/2:%?4>4:9:9;%0/%>/:9:/%:1933/G%W%

– ,:939-1:9=2%>=--9@3/%/2%<1-%084<C12:933=2%08MRS%/20=AA1F4%=,%04F?104N%

%

L1%F?120/%;19@3/--/%0/%</::/%A4:C=0/7%394/%Q%-1%:?J-%F?120/%-/2-9@939:47%?4-90/%012-%3/%?9-.,/%0/%

<=2:1A921:9=2%>1?%,2%MRS%4:?12F/?N%L1%?9F,/,?%/-:%0/%A9-/%3=?-%0/-%A129>,31:9=2-N%R/%>3,-7% 93%

/X9-:/% ,2/% 39A9:/% 0/% :1933/% 9A>=-4/% >1?% 31% YOl%B% -/,3-% 3/-% >/:9:-% ;?1FA/2:-% -=2:% 1A>39;91@3/-%

E.,/3.,/-%A9339/?-%0/%>@GN% L/-%A929-1:/339:/-%=,% 3/-% -4.,/2</-%>3,-% 3=2F,/-%08MRS%2/%>/,D/2:%

>1-%a:?/%1213H-4-%>1?%</::/%:/<C29.,/N%

%

%

%

%

%



! $'!

!"#$%&'()D)+),-;2:3>E>7:=:;52)?39)E>5A;69)#./)32)>38G3>8G3)?3)E=:3>2;:7)

%

L/%>1:?9A=92/%F424:9.,/%08,2%9209D90,%/-:%C4?9:4%>=,?%A=9:94%0/%-1%AJ?/%/:%>=,?%A=9:94%0/%-=2%

>J?/N%M92-97%-,?%3/-%0/,X%133J3/-%.,/%>=--J0/%,2%/2;12:%>=,?%,2%3=<,-%0=2247%38,2%/-:%?/:?=,D4%

<C/I% -1%AJ?/% /:% 381,:?/% <C/I% -=2%>J?/%@9=3=F9.,/N%R/%>3,-7% 38/2;12:% 2/%>/,:% >1-% >=--40/?% ,2%

133J3/% .,9% 28/-:% >?4-/2:% <C/I% 1,<,2% 0/% -/-% F429:/,?-% !e5$.% h1<C12:% </317% 93% /-:% >=--9@3/% 0/%

<=2;9?A/?%=,%0892;9?A/?%,2/%>1:/?29:4%/2%<=2;?=2:12:%3/-%>?=;93-%MRS%0/%38/2;12:7%0/%-1%AJ?/%/:%

0/% -=2% =,% -/-% >J?/-% >?4-,A4-N% _2-9-:=2-% -,?% 3/% ;19:% .,8=2% 2/% <=A>1?/% .,/% </% .,9% /-:%

<=A>1?1@3/%B%0/,X%>?=;93-%F424:9.,/-%2/%>/,D/2:%a:?/%<=A>1?4-%.,/%-893-%=2:%4:4%4:1@39-%>1?%31%

AaA/%:/<C29.,/%Eh=,:C/?2%@3=:%=,%YOlG%/:%1D/<%3/-%AaA/-%=,:93-%EPl7%-=20/-7%1A=?</-GN%

%

D<*<),39)E>5A;69)#./)7:=L6;9)M)6-=;?3)?1)G(,*8%7)#/0(*)

%

% ;"!"!"#2F%'#.%&#&().%&#?,0*+0(',0-+7%&#

%

L89A1F/%1>?J-%1213H-/%0/% 38MRS%>1?%,2/% -=20/%A,3:93=<,319?/% -/3=2% 31% :/<C29.,/%0/%h=,:C/?2%

@3=:%<=??/->=20%Q%</%.,8=2%1>>/33/%/A>?/92:/%F424:9.,/N%}%?;0E65!#*7#<#76!0880/0].!,-::5!40!

/D364.0*.5!7A6*!033-/.#:5*.!80/.#,64#5/3!7A044F453!80/5*.06^!~%EYN%l=,F/?7%'666G%!"#$. 
%

%

Figure 17 : Analyse ADN à l’aide d’une sonde 
multiloculaire!

!



! %(!

d=9<9% ,2% /X/A>3/% 0/% ?4-,3:1:-% 0/% ?/<C/?<C/% 0/% ;9391:9=2% >1?% Q-6.;5/*! =4-.% ,:939-12:% 31% -=20/%

A,3:93=<,319?/%""N5(%E"#$%!B2GN%L/%>?=;93%F3=@13%/-:%</3,9%08,2%<=0/%Q%@1??/-%B%93%H%1%,2/%@120/%>=,?%

<C1.,/% 133J3/% 0/% <C1.,/% 3=<,-% 90/2:9;94N% OC1.,/% @120/% >?4-/2:/% <C/I% 38/2;12:% EPG% 0=9:% a:?/%

>?4-/2:/% <C/I% 31% AJ?/% EkG% =,% 3/% >J?/% >?4-,A4% EYGN% O/::/% A4:C=0/% /-:% :?J-% 09-<?9A9212:/%

E>,9--12</% 0890/2:9;9<1:9=2% 9A>=?:12:/% Q% 38190/% 0/% 0/,X% -=20/-% A,3:93=<,319?/-% ,29.,/A/2:G%

A19-%09;;9<93/%.,12:%Q%-=2%92:/?>?4:1:9=2N%

%

% ;"!"5"#2F%'#.%&#&().%&#,)+0(',0-+7%&#

%

L/% ?/<=,?-% 1,X% -=20/-% ,293=<,319?/-% /2% A40/<92/% 34F13/% >/?A/:% 0/% ;1<939:/?% F?120/A/2:%

3892:/?>?4:1:9=2%0/-%>?=;93-%MRSN%P33/-%0=22/2:%/2%/;;/:%0/-%?4-,3:1:-%>3,-%39-9@3/-%B%>=,?%,2%3=<,-%

0=2247% ,2/% =,% 0/,X% @120/-% -/,3/A/2:% 1>>1?19--/2:% Q% 389A1F/N% L8,:939-1:9=2% -,<</--9D/% 081,%

A=92-%.,1:?/%-=20/-%,293=<,319?/-%/-:%24</--19?/%>=,?%.,/%381213H-/%19:%,2%>=,D=9?%09-<?9A921:9;%

-,;;9-12:%/:%1@=,:9--/%Q%0/-%<=2<3,-9=2-%;91@3/-N%%
%

%

d=9<9% ,2% /X/A>3/% 0/% ?4-,3:1:-% 0/% ?/<C/?<C/% 0/% >1:/?29:4% >1?% h=,:C/?2% @3=:% 1D/<% 31% -=20/%

,293=<,319?/%kh"5%4:,0912:%3/%3=<,-%R)h'5%E"#$%!B>GN%L1%34F/20/%/-:%31%-,9D12:/%B%E5G%A1?.,/,?%0/%

:1933/7% E'G%AJ?/7%E"G%/2;12:7%E&G%>J?/%>?4-,A4N%L/%:?9=%/-:%C4:4?=IHF=:/%>,9-.,/%<C1<,2%04:9/2:%

0/,X%133J3/-%09;;4?/2:-%>=,?%</%3=<,-%!'*$.%

Figure 18 : Analyse ADN à l’aide d’une sonde 
uniloculaire!

!



! %&!

L8/2;12:%>=--J0/%,2%133J3/%A1:/?2/3%/:%,2%133J3/%>1:/?2/3N%P2%<=2;?=2:12:% 3/-%>?=;93-% E'G%/:% E"G7%

2=,-% >=,D=2-% 09?/% .,/% 38133J3/% ?=,F/% 0/% 38/2;12:% >?=D9/2:% 0/% -=2% C4?9:1F/% A1:/?2/3% /:% .,/%

38133J3/%@3/,%/-:%C4?9:4%0/%-=2%>J?/%@9=3=F9.,/N%S=,-%<=A>1?=2-%/2-,9:/%3/-%>?=;93-%E"G%/:%E&G%1;92%

0/%D=9?%-9%</:%133J3/%@3/,%/-:%>?4-/2:%<C/I%3/%>J?/%>?4-,A4N%O8/-:%3/%<1-%B%93%28/-:%0=2<%>1-%/X<3,%

.,/%3/%>J?/%>?4-,A4%-=9:%3/%F429:/,?%0/%38/2;12:N%%

%

D<@<),39)E>5A;69)#./)7:=L6;9)M)6-=;?3)?3)6-=4E6;A;8=:;52)E=>)$!')

%

L1% ;1<939:47% 31% ?1>909:4% /:% 31% ;91@939:4% 0/% 381213H-/% 0/-% A9<?=-1:/339:/-% >1?% YOl% /2% =2:% ;19:% 31%

:/<C29.,/%0/%?4;4?/2</%0/-%:/-:-%0/%>1:/?29:4N%M<:,/33/A/2:7%</::/%A4:C=0/%/-:%-:1201?09-4/%

012-%31%>3,>1?:%0/-%31@=?1:=9?/-%/:%?/>=-/%-,?%38,:939-1:9=2%0/%^9:-%<=AA/?<91,X%>?a:-%Q%38/A>3=9%

!e'$
.%

%

P2% >?1:9.,/7% 384:,0/% 08,2/% .,92I192/% 0/% A9<?=-1:/339:/-% E=,% -H-:JA/-G% -,;;9:% Q% ?4-=,0?/% ,2/%

/2.,a:/%0/%;9391:9=2N%OC1.,/%A1?.,/,?%4:,094%<=20,9:%Q%31%>=--9@939:4%08,2/%/X<3,-9=2%=,%08,2/%

92<3,-9=2%0/%>1:/?29:4N%h9%>3,-%0/%C,9:%-H-:JA/-7%-=9:%>3,-%0/%(6%r%0/-%A9<?=-1:/339:/-7%A=2:?/%

,2/%92<=A>1:9@939:4%/2:?/%38/2;12:%/:%3/%>J?/%>?4-,A47%2=,-%>=,D=2-%<=2<3,?/%.,893%2/%-81F9:%>1-%

0,%>J?/%@9=3=F9.,/N% h9% -/,3/A/2:% :?=9-% Q% <92.% -H-:JA/-% -=2:% 92<=A>1:9@3/-% E'6%Q%"6%rG7%2=,-%

0/D=2-% >/2-/?% Q% ,2/% >1?/2:4% /2:?/% 3/% >J?/% >?4-,A4% /:% 38/2;12:7% 38=2<3/% >1:/?2/3% >1?% /XN%

L=?-.,8,2%-/,3%-H-:JA/%/X<3,%,2/%>1:/?29:47% 31%>=--9@939:4%08,2/%A,:1:9=2%0=9:%a:?/%/2D9-1F4/N%

Y=,?%-81--,?/?%.,893%28H%19:%/,%1,<,2/%/??/,?%0/%A129>,31:9=27% 3/-%/A>?/92:/-%F424:9.,/-%-=2:%

?4139-4/-% -,?% 0/,X% ^9:-% 09;;4?/2:-7% >1?% 0/,X% :/<C29<9/2-% /2%>1?133J3/% !e"$.% L1% 39-:/% 0/-% -H-:JA/-%

,:939-4-%>=,?%384:,0/%0/%38MRS%2,<3419?/%-/%:?=,D/%/2%122/X/122/X/ %&%&N%%

%

# ;"5"!"#6)#%H%?<0%#.1%H'0,&+()#.%#<-*%7)+*9#

%

%

kPlP%

PS]MSV%

YPlP%�%

Figure 19 : Exemple de fausse paternité détectée par PCR!

!



! %)!

L/-%?4-,3:1:-%08,2/%1213H-/%YOl%-/%>?4-/2:/2:%-=,-%;=?A/%08,2%43/<:?=>C=?4F?1AA/%E"#$%!BRGN%

L1%39F2/%0,%C1,:%<=??/->=20%1,%A1?.,/,?%133439.,/%>=,?%3/%3=<,-%4:,094N%OC1.,/%>9<%-9F29;9/%Q%,2%

133J3/% 09;;4?/2:7% 0/% :1933/% 09;;4?/2:/N% L/-% >?=;93-% 0,% :?9=% -=2:% <=A>1?4-% -/3=2% 31%AaA/% 3=F9.,/%

04<?9:/%>=,?%384:,0/%>1?%-=20/%,293=<,319?/N%L/-%133J3/-%?=,F/-%-=2:%<=AA,2-%Q%38/2;12:%/:%Q%-1%

AJ?/N%Y1?%040,<:9=27%3/-%133J3/-%D/?:-%-=2:%08=?9F92/%>1:/?2/33/%/:%0=9D/2:%a:?/%?/:?=,D4-%-,?%3/%

>?=;93%0,%>J?/%>?4-,A4N%O/%28/-:%>1-%3/%<1-%B%3/%>J?/%>?4-,A4%28/-:%>1-%3/%F429:/,?%0/%38/2;12:N%

%

# ;"5"5"#6)#%H%?<0%#.1+)'0,&+()#.%#<-*%7)+*9#

%

%

R/%AaA/%1D/<%</::/%/X/A>3/%E"#$%!&OG%B% 3/-%133J3/-%?=,F/-%-=2:%08=?9F92/%A1:/?2/33/7%3/-%133J3/-%

D/?:-%-=2:%08=?9F92/%>1:/?2/33/%/:%-=2:%>?4-/2:-%<C/I%3/%>J?/%>?4-,A4N%S=,-%>=,D=2-%<=2<3,?/%

.,/%3/%>J?/%>?4-,A4%28/-:%>1-%/X<3,%0/%>1:/?29:4%/:%.,893%/X9-:/%,2/%>?=@1@939:4%>3,-%=,%A=92-%

F?120/%.,893%-=9:%3/%D4?9:1@3/%>J?/%0/%38/2;12:N%S=:=2-%.,/%3/-%133J3/-%@3/,-%-=2:%>?4-/2:-%Q%31%;=9-%

<C/I%31%AJ?/%/:%<C/I%3/%>J?/N%

%

D<D<),-;2:3>E>7:=:;52)9:=:;9:;C13)?3)6=)E=:3>2;:7)

%

;";"!"#MH'0,&+()#%*#'%7*+*,.%#

%

O=AA/%2=,-%D/2=2-%0/%3/%D=9?%1D/<%3/-%09;;4?/2:-%/X/A>3/-%<9:4-7%,2%:/-:%0/%>1:/?29:4%<=2-9-:/%

Q%/X1A92/?%-9% 38/2;12:%>1?:1F/%/;;/<:9D/A/2:%31%A=9:94%0/%-=2%C4?9:1F/%F424:9.,/%1D/<%3/%>J?/%

>?4-,A4N%P2%1@-/2</%08133J3/-%<=AA,2-%/2:?/%38/2;12:%/:%3/%>J?/%>,:1:9;%>=,?%,2%=,%>3,-9/,?-%

Figure 20 : Exemple de vraie paternité détectée par PCR!
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! %*!

A1?.,/,?-% F424:9.,/-7% 2=,-% >=,D=2-% <=2<3,?/% Q% 566%r% .,893% 28/X9-:/% >1-% 0/% 39/2% 0/% ;9391:9=2%

/2:?/%/,XN%L8/X<3,-9=2%0/%>1:/?29:4%-81>>?4<9/%0=2<%/2%:/?A/-%0/%</?:9:,0/N%

%

# ;";"5"#N)'0,&+()#%*#<7(/-/+0+*9#

%

R12-% 3/-% <1-% 0/% 2=2% /X<3,-9=27% 31% >?4-/2</% 08,2% 133J3/% <=AA,2% /2:?/% 38/2;12:% /:% 3/% >J?/%

>?4-,A4%28/-:%>1-%,2/%>?/,D/%0/%>1:/?29:4%;=?A/33/N%P2%/;;/:7%</<9%>/,:%a:?/%0Ä%1,%C1-1?0%0/%31%

:?12-A9--9=2% 133439.,/% 1,% -/92% 0/% 31% >=>,31:9=2N% L892<3,-9=2% 0/% >1:/?29:4% /-:% 0=2<% 4D13,4/% /2%

:/?A/-%0/%>?=@1@939:4N%%

%

L1%>?=@1@939:4%0/%>1:/?29:4%/-:%<13<,34/%B%>?=@1@939:4%.,/%3/-%133J3/-%=@39F1:=9?/-%>1:/?2/3-%E2=2%

C4?9:4-%0/%31%AJ?/G%>?4-/2:-%<C/I%38/2;12:%-=9/2:%@9/2%C4?9:4-%0,%>J?/%>?4-,A4%/:%2=2%>1-%08,2%

C=AA/%>?9-%1,%C1-1?0%012-% 31%>=>,31:9=2% !&'$N% _3%-81F9:%/2%;19:%08,2/%>?=@1@939:4%<=A@924/N%L/-%

-H-:JA/-%4:,094-%4:12:%3=<139-4-%-,?%0/-%<C?=A=-=A/-%09-:92<:-7%3/,?%:?12-A9--9=2%A/20439/22/%

/-:%9204>/2012:/%3/-%,2/-%0/-%1,:?/-%/:%93%/-:%>=--9@3/%0/%<,A,3/?%3/-%>?=@1@939:4-%0/%>1:/?29:4%

>=,?%<C1<,2%08/,XN%MD/<%,2/%09I192/%0/%3=<97%31%>?=@1@939:4%0/%>1:/?29:4%1::/92:%3/-%##7####%r%n%

L8/2-/A@3/% 0/% </-% <13<,3-% -:1:9-:9.,/-% /-:% 0/% 2=-% g=,?-% /;;/<:,4% Q% 38190/% 0/% 3=F9<9/3-%

92;=?A1:9.,/-N%

%

 



!

! "#!

 

Partie III 
L’avenir des tests de paternité : 
vers une mise sur le marché en 

France ? 
 



!

! "#!

!"#$%&'()*)+)&,-.)/01,.23,4)/56)789267:;2,46)5-.,<854456)

)

!"#$%&'"#()*%(#+'%,-%./#'"(%0.+#%12#"34'".,0"/#*),)0.51"/#%#)0)#&)$'.0#&%,/#(%#4%'0."#67#8%44"(9,/#

51"# (:.&",0.+.$%0.9,# &:1,# .,&.;.&1# 4%'# (:%,%(</"# &"# /9,# =>?# "/0# 1,# %$0"# &"# 3)&"$.,"# ()*%("#

/0'.$0"3",0#')*("3",0)@#&";%,0#A0'"#4'%0.51)#&%,/#1,#$9,0"20"#B1&.$.%.'"#"0#4%'#&"/#C.9(9*./0"/#

%*'))/7# !"/#"24"'0./"/#49/0D13"/# /9,0# .,0"'&.0"/# /%1+# /.# ("# $9,/",0"3",0#&"# (:.,0)'"//)#%#)0)#

'"$1".((.# &"# /9,# ;.;%,07# >"# ,9/# B91'/@# ("# '"$91'/# %12# 0"/0/# &"# 4%0"',.0)# ",# E'%,$"# "/0# &9,$#

+9'3"(("3",0# .,0"'&.0# ",# &"D9'/# &"# 0910"# %$0.9,# ",# B1/0.$"7# F933"# ,91/# %((9,/# ("# ;9.'@# ("/#

$9,0'%.,0"/#')*("3",0%.'"/#&%,/#$"#&93%.,"#/9,0#4(1/#91#39.,/#/914("/#",#G1'94"7#!:%$$H/#%12#

0"/0/#=>?#;%'."#/"(9,#("#&./49/.0.+#,%0.9,%(#",#;.*1"1'7##

#

*=*=)(4)(-.,<5)
IJKL#IJML

)

#

# !"!"!"#$%&'()*+*,,*#

#

!:=,*("0"''"#"/0# ("#4%</#&"#,%.//%,$"#&"/#"34'".,0"/#*),)0.51"/7#!:)01&"#&"/#4'9+.(/#=>?#"/0#

&";",1"# 1,"# %$0.;.0)# &"# '910.,"# &%,/# ("/# (%C9'%09.'"/# 3)&.$9N()*%12# C'.0%,,.51"/# &H/# ("/#

4'"3.H'"/#%,,)"/#51.#9,0#/1.;.#("/#41C(.$%0.9,/#&:=("$#O"++'"</7##

#

!"# 4%</# &./49/"# &"41./# PQQM# &:1,"# ()*./(%0.9,# 0'H/# (.C)'%("# $9,$"',%,0# ("# '"$91'/# %12# 0"/0/#

&:.&",0.+.$%0.9,# *),)0.51"#&%,/# ("# &93%.,"# B1&.$.%.'"7# !%# (9.# %109'./"# ("/# 4')(H;"3",0/# &:=>?#

/1'#0910"#4"'/9,,"#%$$1/)"#&:1,#&)(.0#41,.//%C("#&:1,"#4".,"#&:"34'./9,,"3",07#F"$.#%#4"'3./#

("# &);"(944"3",0#&:1,"#C%/"#&"#&9,,)"/#,%0.9,%("#&%,/# (%51"(("# /9,0# ",'"*./0')/#("/# 4'9+.(/#

*),)0.51"/#&"/#$9,&%3,)/#"0#$"12#&"/#0'%$"/#C.9(9*.51"/#&:%++%.'"/#,9,#')/9(1"/7#F"#+.$D."'#%#

/"';.#&"#39&H("#%1#E?=GR#+'%,-%./7##

#

!:10.(./%0.9,# &"# 0"/0/# =>?# "/0# (.C'"# ",# =,*("0"''"7# S# (:.,/0%'# &"/# T0%0/#

U,./@# ("/#4D%'3%$."/#"0#4%'%4D%'3%$."/#&"#(%#$D%.,"#C'.0%,,.51"#V990/#

4'949/",0# &"/# 0"/0/# &"# +.(.%0.9,# ",# (.C'"# %$$H/7# O1/51:%(9'/# &./49,.C("/#

1,.51"3",0#/1'#.,0"',"0@#("/#W.0/#/9,0#;",&1/#XQ@QQ#Y#Z[J#\#",;.'9,]#%1#

$93409.'7#6(#+%10#$9340"'#PXQ#Y#/144()3",0%.'"/#&"#+'%./#&"#(%C9'%09.'"#

ZPJ^#\#",;.'9,]#491'#'"$";9.'#("/#')/1(0%0/#/91/#$.,5#B91'/7##!%#$%34%*,"#&"#41C(.$.0)#%1091'#&"#

$"/# 0"/0/# &"# 4%0"',.0)# /"3C("# %;9.'# 0'H/# C.",# +9,$0.9,,)"# 41./51:1,"# /"3%.,"# %4'H/# ("1'#

$933"'$.%(./%0.9,#.(#<#%;%.0#&)B_#'1401'"#&"#/09$W#`##



!

! "$!

!"!"-"#$.#/*)(012*#

#

>"41./# (%# (9.# &1# X^# 3%.# PQQQ@# (%# V"(*.51"# 49//H&"# &"12# C%/"/# &"# &9,,)"/# &:"34'".,0"/#

*),)0.51"/#a# ("# +.$D."'#=>?#bF'.3.,%(./0.51"b# Z4'9+.(/#*),)0.51"/#,9,# .&",0.+.)/@#)0%C(./#_#4%'0.'#

&"# 0'%$"/# C.9(9*.51"/]# "0# ("# +.$D."'# =>?# bF9,&%3,)/b# Z4'9+.(/# *),)0.51"/# &"/# 4"'/9,,"/#

$9,&%3,)"/#491'#$'.3"/#*'%;"/]7##

#

!"/# 0"/0/#&"#4%0"',.0)# /9,0# (.C'"/#",#V"(*.51"7#?909,/#51:.(#,:"2./0"#_# (:D"1'"#%$01"(("#%1$1,"#

()*./(%0.9,#/4)$.+.51"#",#(%#3%0.H'"7#!"#F9,/".(#/14)'."1'#&"#(%#*),)0.51"#D13%.,"#"/0.3"#51"#

(:10.(./%0.9,#&"/#"34'".,0"/#*),)0.51"/#",#3%0.H'"#&"#+.(.%0.9,#4"10#/"#+%.'"#$9''"$0"3",0#a##

– !"#$%&"'()#"*+",('-+"'./)+"0-$,1'/-+"2/'%,%(%-+"'+",$)&+#&(&%$)"$/"'+"-+,$))(%##(),+"+)"

0(&+-)%&1"3"*("-+4/5&+"16()+"%,%"'./)"6(7%#&-(&"8"

– ""#$%&"9"&%&-+"0-%:1"3"'()#",+",(#;"*("'+6()'+"'+"&+#&"+)"0(&+-)%&1")+"0+/&"5&-+"<(%&+"#()#"

-+#&-%,&%$)"4/+" #.%*" #.(7%&" '+" &+#&+-" /)" #/2+&"6(2+/-" +&" #+#"0(-+)&#;" +&" 4/+" #%" *+#" 0(-&%+#"

,$),+-)1+#"="$)&")1,+##(%-+6+)&",$)#+)&%"0(-"1,-%&>"?"
IMML#"

#

U,"# 4'949/.0.9,# &"# (9.# ;./%,0# _# ')*("3",0"'# (c1/%*"# &"/# %,%(</"/# *),)0.51"/# _# &"/# +.,/#

&c.&",0.+.$%0.9,#",#3%0.H'"#&"#+.(.%0.9,#%#)0)#)3./"#4%'#("#d),%0#C"(*"#",#3%'/#X^^[7#e#@**+":%#+"9#

'A/)+"0(-&"9" %)&+-'%-+" *(":+)&+"'+#"B%&#"CDE":%(" %)&+-)+"+&",+;"+)"-(%#$)"'+" *.(F#+),+"&$&(*+"'+"

7(-()&%+#" *17(*+#" +&" 0#=,G$*$7%4/+#" ,$),+-)()&" *(" 0-$&+,&%$)" '+" *.+)<()&># D.(/&-+" 0(-&;" +**+"

+)&+)'",%-,$)#,-%-+"+&"+),('-+-"*+#"0$##%F%*%&1#"'+"-+,$/-%-;"#()#"%)&+-:+)&%$)"2/'%,%(%-+;"(/H"&+#&#"

'.%'+)&%<%,(&%$)" 0(-" CDE" '()#" '+#" *%6%&+#" #&-%,&+#" 4/%" %60*%4/+)&" )$&(66+)&" *.$F*%7(&%$)" '+"

-1(*%#+-" *+"&+#&"'()#"/)"I+)&-+"'+"71)1&%4/+"G/6(%)+"(7-11"9",+&&+"<%)"JKL"?"
IJJL7#d9,#%&940.9,#

"/0#%00",&1"7#

#

# !"!"3"#$%456.('*#

#

!:G/4%*,"# %# %00",&1# X^^f# 491'# ()*.+)'"'# /1'# ("/# $9,&.0.9,/# &:",'"*./0'"3",0# &"/# "34'".,0"/#

*),)0.51"/# &%,/# 1,# +.$D."'# ,%0.9,%(7# !"# &'9.0# "/4%*,9(# ,:",;./%*"# (%# $9(("$0"# &"# &9,,)"/#

*),)0.51"/#51"#$D"g#&"/#.,&.;.&1/#$9,/",0%,0/#"0#,"#4');9.0#%1$1,"#/%,$0.9,#",#$%/#&"#'"+1/#&"#

/"#/913"00'"#_#(:%,%(</"#=>?#(9'/#&:1,"#",51A0"#4),%("@#$9,0'%.'"3",0#_#(%#E'%,$"#Z$+7#Fhh#%'07#

f^JNMJ]7#

='07# f^JNMJ# 667# %(7# P"'# Fhh# IKKL#7# !"M+" <(%&" '+" -+</#+-" '+" #+" #$/6+&&-+" (/" 0-1*N:+6+)&"

F%$*$7%4/+"0-1:/"(/"0-+6%+-"(*%)1("'/"O"+#&"0/)%"'./)"()"'.+60-%#$))+6+)&"+&"'+"PQ"RRR"

+/-$#"'.(6+)'+>"?#



!

! "%!

!:1/%*"#&"/#0"/0/#&"#+.(.%0.9,#"/0#%109'./)#",#G/4%*,"#a#1,#4%'0.$1(."'#4"10#;)'.+."'#/%#4%0"',.0)#

&%,/#1,# (%C9'%09.'"#91# ;.%# .,0"',"0# ",# 0910"# ()*%(.0)@# .,&)4",&%33",0#&1# $9,/",0"3",0#&"#

(:%10'"#4%'",07#!%#()*./(%0.9,#4"'3"0#(%#'"$D"'$D"#C.9(9*.51"#&"#(%#4%0"',.0)#"0#&"#(%#3%0"',.0)@#

$933"#.(#"/0#4')$./)#&%,/#(:%'0.$("#PXf#&1#F9&"#$.;.(#"/4%*,9(#&"#PQiP#a#e#D()#"*+#"0-$,N#"#/-"*("

<%*%(&%$)" %*" #+-("('6%#" *(" -+,G+-,G+"'+" *("0(&+-)%&1"+&"'+" *("6(&+-)%&1"(/"6$=+)"'+" &$/#" &=0+#"

'A()(*=#+#;" %),*/#" *+#"F%$*$7%4/+#>"M+" 2/7+")A('6+&&-("0(#" *("'+6()'+"#%"+**+")+"#A(,,$60(7)+"

0(#"'A/)"'1F/&"'+"0-+/:+"'+#"<(%&#"#/-"*+#4/+**+#"+**+"#+"F(#+>#j#IMML#

#

!"!"8"#$%&))*9.('*)

#

!:=(("3%*,"#&./49/"#&"41./#PQQi#&:1,#+.$D."'#,%0.9,%(#&"/#"34'".,0"/#*),)0.51"/@#')*("3",0)#

4%'# ("#F9&"#&"#4'9$)&1'"#4),%("# %(("3%,&7# !:%,%(</"#&"# (:=>?#"/0# %&3./"#&"41./# (9,*0"34/#

$933"#4'"1;"#B1&.$.%.'"7#

#

!"/#0"/0/#&"#+.(.%0.9,#/9,0#()*%12#a#(%#()*./(%0.9,#%(("3%,&"#4"'3"0#(%#'"$D"'$D"#C.9(9*.51"#&"#(%#

4%0"',.0)#"0#&"#(%#3%0"',.0)7#!%# (9.#/1'# ("#&.%*,9/0.$#*),)0.51"#",0')"#",#;.*1"1'#("#P"'# +);'."'#

X^P^#",#=(("3%*,"#.,/./0"#/1'#("#$9,/",0"3",0#4')%(%C("#_#0910"#%,%(</"#=>?7#=.,/.@# ("/#0"/0/#

&"#4%0"',.0)##b$(%,&"/0.,/b#"++"$01)/#/%,/#("#$9,/",0"3",0#&"#(:%10'"#4%'",0#91#&"#(:",+%,0#,"#

/9,0#4%/#4'9D.C)/#3%./#,:9,0#%1$1,"#;%("1'#&";%,0#("/#0'.C1,%127##

#

!"!":"#$.#;2055*)

#

G,#d1.//"@# (:%,%(</"#&"# (:=>?#4"10#A0'"#10.(./)"@# /%,/# (.3.0%0.9,@#491'#)(1$.&"'#1,#$'.3"#91#1,#

&)(.07# !%# $9,+)&)'%0.9,# D"(;)0.51"# 49//H&"# )*%("3",0# 1,# +.$D."'# ,%0.9,%(# &"/# "34'".,0"/#

*),)0.51"/7#

#

V.",#51"#("#/"$0"1'#&"/#0"/0/#&"#4%0"',.0)#/9.0#39.,/#&);"(944)#51:",#G/4%*,"#91#",#V"(*.51"@#

$"/#0"/0/#/9,0#%109'./)/#",#d1.//"#",#&"D9'/#&"#0910"#4'9$)&1'"#$.;.("7#!"/#$9,/",0"3",0/#)$'.0/#

&"# 0910"/# ("/# 4"'/9,,"/# $9,$"',)"/# /9,0# $"4",&%,0# "2.*)/7# !%# (9.# +)&)'%("# /1'# (:%,%(</"#

*),)0.51"#D13%.,"#&1#i#9$09C'"#X^^K#4')$./"#&%,/#/9,#%'0.$("#[K#51:#e#/)"0-$<%*"'ACDE":%#()&"9"

'1&+-6%)+-" *(" <%*%(&%$)"G$-#"0-$,1'/-+")+"0+/&" 5&-+"1&(F*%" 4/A(:+," *+" ,$)#+)&+6+)&"1,-%&" '+" *("

0+-#$))+",$),+-)1+"?""0#51"#e#*+"*(F$-(&$%-+"4/%"1&(F*%&"*+"0-$<%*"'ACDE"'$%&;"(:()&"'+"0-$,1'+-"

9"*A()(*=#+;"%)<$-6+-"0(-"1,-%&"*("0+-#$))+",$),+-)1+"#/-"*+#"'%#0$#%&%$)#"'/",$'+",%:%*"-+*(&%:+#"9"

*A1&(F*%##+6+)&" '+" *(" <%*%(&%$)" +&" *(" -+)'-+"(&&+)&%:+" (/H"0$##%F*+#" -10+-,/##%$)#" 0#=,G%4/+#" +&"

#$,%(*+#"'+"*A()(*=#+#j#IJfL7##



!

! ""!

k%(*')# 1,"# 0",0%0.;"# &"# $933"'$.%(./%0.9,# 4%'# (%# /9$.)0)# G%0"$D# ",# X^^X@# %1$1,# 0"/0# &"#

4%0"',.0)#,:"/0#",$9'"#&./49,.C("#",#(.C'"#%$$H/#/1'#("#0"''.09.'"#D"(;)0.51"#",#X^PX7##

#

*=>=)?4)@56,24)/01:.A,426:;2,4)
IJiL

)

)

!:=*",$"# &"# (%# C.93)&"$.,"@# &%,/# /9,# C.(%,# &"# (:",$%&'"3",0# B1'.&.51"# &"# (%# C.9)0D.51"@#

4')$./"#51:_#(:D"1'"#%$01"(("#0'H/#4"1#&"#4%</#9,0#%&940)#1,"#()*./(%0.9,#/4)$.+.51"#$9,$"',%,0#

("/# 0"/0/# *),)0.51"/@# ",# 4%'0.$1(."'# ("/# 0"/0/# &"# 4%0"',.0)7# !"/# &./49/.0.9,/# '"(%0.;"/# _# (%#

*),)0.51"#/9,0#0'H/#&./4"'/)"/#a#(9.#&"#C.9)0D.51"#",#E'%,$"@#(9.#/1'#(%#4'90"$0.9,#&"/#&9,,)"/#

4"'/9,,"(("/#",#=(("3%*,"@#(9.#/1'#("#&'9.0#&"/#4%0.",0/#%1#>%,"3%'W@#"0$7#>"#$"#+%.0@#.(#,:"2./0"#

4%/# &"# $%&'"# B1'.&.51"# 4')$./@# 3./"# _# 4%'0# (%# F9,;",0.9,# /1'# ("/# &'9.0/# &"# (:l933"# "0# (%#
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Serment  

des Apothicaires 

 
!

Je jure en présence des Maîtres de la Faculté, des Conseillers de 

l'Ordre des Pharmaciens et de mes condisciples : 
 

D 'honorer ceux qui m'ont instruite dans les préceptes de mon art et 

de leur témoigner ma reconnaissance en restant fidèle à leur 
enseignement. 
 

D 'exercer, dans l'intérêt de la santé publique, ma profession avec 

conscience et de respecter non seulement la législation en vigueur, 
mais aussi les règles de l'honneur, de la probité et du 
désintéressement. 
 

De ne jamais oublier ma responsabilité et mes devoirs envers le 

malade et sa dignité humaine ; en aucun cas, je ne consentirai à 
utiliser mes connaissances et mon état pour corrompre les mœurs et 
favoriser des actes criminels. 
 

Que les hommes m'accordent leur estime si je suis fidèle à mes 

promesses.  

Que je sois couverte d'opprobre et méprisée de mes confrères si j'y 

manque. 


