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!
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!
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!
N2=-'78'! 89%H'29! 129'-'89*! =#&0-'E'281#2! 72H! -'9'291#2! #A! 9E'!
0-#='88! #A! O'$! 6$'=9-#0E#-'818! 9E-#%3E! 9E18! 81&%$791#2! #A! E#D!
]+;!'C1H'2='!=72!,'!%8'H!9#!$12B!7!07-91=%$7-!8%80'=9!9#!7!=-1&'!
8='2'!#-!E#D!]+;!'C1H'2='!=72!,'!%8'H!9#!'R#2'-79'!7!8%80'=9@!!
:E'8'!C18%7$!72H!7=91C'!07-91=10791#2!H'&#289-791#28!8E#%$H!,'!
%8'H! C/,2/! 9#! 89%H'298! 0'-A#-&123! 7! ]+;! 3'$! '$'=9-#0E#-'818!
eD'9f! $7,@! :E'! H'&#289-791#28! =72! ,'! A#$$#D'H! D19E! 89%H'298!
C1'D123! 81&0$1A1'H! 721&791#28! #A! 3'$! '$'=9-#0E#-'818! 8%=E! 78!
9E#8'!=19'H!12!9E'!"18%7$!;1H8!8'=91#2!#A!0-#='H%-'!89'0!5V@!!
$

9Ig#&/'O#+L!

;9!9E'!=#2=$%81#2!#A!9E'8'!H'&#289-791#28*!9E'!89%H'29!8E#%$H!,'!7,$'!9#L!
5@ S189!8#%-='8!#A!]+;!%8'H!12!3'$!'$'=9-#0E#-'818!
.@ ]'8=-1,'!9E'!-#$'!#A!'7=E!#A!9E'!A#$$#D123!12!3'$!'$'=9-#0E#-'818L!

7@ >'29-1A%3'!
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,@ M'89-1=91#2!62`J&'8!
=@ S#7H123!]J'!
H@ O'$!
'@ Q%AA'-!/#$%91#2!
A@ 6$'=9-1=19J!
3@ K#8191C'!'2H!#A!9E'!]+;!3'$!,#R!
E@ K#D'-!/#%-='!
1@ ]+;!89712!
I@ F1=-#010'99'8!
B@ /9712123!:-7J!

!
T@ 6R0$712!E#D!]+;!18L!

7@ P,9712'H!A-#&!H1AA'-'29!9J0'8!#A!='$$8!12!9E'!,#HJ!
,@ M'$'78'H!A-#&!9E'!='$$!72H!2%=$'7-!&'&,-72'8!
=@ /'07-79'H!A-#&!9E'!-'89!#A!9E'!='$$b8!=#29'298!
!

[@ ]'8=-1,'!E#D!]+;!18!=%9!129#!-'89-1=91#2!A-73&'298!%8123!80'=1A1=!-'89-1=91#2!'2`J&'8@!
!

)@ /E#D!E#D!:,11(/()*#'2`J&'8!D#%$H!0-#H%='!H1AA'-'29!-'89-1=91#2!A-73&'298!A-#&!9E'!87&'!
89-72H!#A!]+;!DE'2!%8123!9D#!H1AA'-'29!-'89-1=91#2!'2`J&'8@!
!

X@!! ]'8=-1,'!E#D!]+;!-'89-1=91#2!A-73&'298!7-'!$#7H'H!129#!9E'!3'$@!;28D'-8!8E#%$H!12=$%H'L!

7@ ^E1=E!'2H!#A!9E'!3'$!,#R!18!%8'H!9#!$#7H!9E'!]+;*!9E'!0#8191C'!#-!2'3791C'!'2Hm!
,@ :E'!-#$'!#A!9E'!$#7H123!HJ'!
=@ :E'!-#$'!#A!9E'!$#7H123!D'$$8!
H@ :E'!-#$'!#A!&1=-#010'99'8!
!

(@ ]1AA'-'29179'! ,'9D''2! 9E'! -#$'! #A! $#7H123! HJ'! 72H!]+;! 89712@! ! ]I2%:,)-# :3(# '(,)-#82/(#
:()&(#+%9&(&#K"7#/(&*/,+*,2)#1/%-8()*&#*2#&,)<#*2#*$(#'2**28#21#*$(#G(55^!]K"7#0*%,)#'2):&#
*2#*$(#/(&*/,+*,2)#1/%-8()*&#21#K"7#8%<,)-#*$(#'%):&#?,&,'5(#2)#*$(#-(5^!

#

U@ /%&&7-1`'! 9E'! 89'08! #A! 3'$! '$'=9-#0E#-'818! ,'3122123! D19E! #,9712123! 7! 87&0$'! #A! ]+;!
9E-#%3E!727$J`123!9E'!3'$!7A9'-!3'$!'$'=9-#0E#-'818@!

!
V@ ;27$J`'!9E'!A#$$#D123!'--#-8!12!3'$!'$'=9-#0E#-'818!72H!0-#0#8'!7!8#$%91#2!9#!=#--'=9!9E#8'!

'--#-8L!
7@ ]+;!,72H8!7-'!9##!=$#8'!9#3'9E'-!#2!9E'!3'$@!
,@ ]+;!,72H8!7-'!2#9!C181,$'!#2!9E'!3'$@!!
=@ ]+;!700'7-8!78!#2'!9E1=B!,72H!#2!9E'!3'$@!

54@ !6R0$712!9E'!-#$'!#A!&7-B'-!#-!8972H7-H!]+;!12!3'$!'$'=9-#0E#-'818@!]0*%):%/:#2/#8%/<(/#
K"7#%/(#<)2G)#5()-*$&#21#K"7#9&(:#*2#(&*,8%*(#*$(#&,R(#21#(%+$#K"7#/(&*/,+*,2)#1/%-8()*B^!

!

55@ ! O1C'2! 7! 0E#9#3-70E!#A! 7! 3'$*! 727$J`'! 9E'! 3'$! 72H!H'9'-&12'! 1A! 7!&79=E! 'R1898! #-! H#'82b9!
'R189!,'9D''2!7!8%80'=9b8!]+;!72H!9E'!'C1H'2='!]+;@!



/:;+</!%D4).C649C4)%4;CD43I):L>>4B69!/0-123!.45.! K73'!5X!

!

X)/#*').+!

! /9-123!

! /=188#-8!

! F78B123!:70'!

! [!&721$7!A#$H'-8!W9#!,'!E'$H!,J!89%H'298!-'0-'8'29123!&7-B'-!]+;Y!$7,'$'H!D19EL!
! ! )*444!,78'!071-8!
! ! 54*444!,78'!071-8!
! ! 5)*444!,78'!071-8!
! ! .4*444!,78'!071-8!
!
! [Z5X!89%H'298!W19!D#%$H!,'!E'$0A%$!9#!E7C'![!89%H'298!#A!C7-J123!! !
! E'13E98!9#!-'0-'8'29![!H1AA'-'29!81`'H!]+;!-'89-1=91#2!A-73&'298Y!
!
! O'$!6$'=9-#0E#-'818!6a%10&'29!W#-!0E#9#8!#A!3'$!'$'=9-#0E#-'818!'a%10&'29Y!
! ! K#D'-!/%00$J!
! ! O'$!Q#R!
! ! >#&,!
! ! ;37-#8'!!
! ! /9712123!9-7J!
!

Procedure 

! E%/*#N!!Q7=B3-#%2H!

5@ /E#D!89%H'298!9E'!3'$!,#R*!=#&,8*!3'$*!&1=-#010'99'8*!89712123!D'$$*!72H!0#D'-!
8#%-='!8#!9E79!9E'J!7-'!A7&1$17-!D19E!9E'!&79'-17$8!72H!7007-79%8!%8'H!9#!8'07-79'!
]+;@!W#-!8E#D!0E#9#8!#A!9E'!'a%10&'29Y!

!
.@ ]'&#289-79'!E#D!9E'!737-#8'!3'$!18!E'79'H!72H!0#%-'H!129#!9E'!3'$!,#R!=#29712123!7!

=#&,@!
!

T@ M'&#C'!7!=#&,!A-#&!7!0-'C1#%8$J!0#%-'H!3'$!,#R!8#!89%H'298!=72!8''!9E'!D'$$8@!
!
!

[@ ]'8=-1,'!7!=-1&'!#-!7!=78'!89%HJ!DE'-'!]+;!'C1H'2='!$'A9!79!9E'!=-1&'!8='2'!D78!
%8'H!9#!E'$0!8#$C'!9E'!=-1&'@!!WM'A'-!9#!9E'!,##B!'2919$'H!K1=B123!>#99#2!=19'H!12!89'0!
..!#A!K-#='H%-'Y!
7@ N2H1=79'!12!9E18!H'&#289-791#2!9E79!9E'-'!7-'!9D#!8%80'=98!DE#8'!]+;!D1$$!,'!

=#&07-'H!9#!9E'!'C1H'2='!]+;!=#$$'=9'H!79!9E'!=-1&'!8='2'@!
!
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,@ ]-7D!#2!9E'!,#7-H!7!8B'9=E!#A!7!3'$!D19E!A#%-!$72'8@!S7,'$!9E'!A1-89!$72'!78!9E'!
&7-B'-!#-!8972H7-H!]+;*!/%80'=9!p5!]+;*!/%80'=9!p.!]+;*!6C1H'2='!]+;@!

!

! !

!

!

!

!

$

#

E%/*#P!]+;!0-'07-791#2!

)@ h8123!7!,7$$!#A!89-123!72H!7!8=188#-8*!H'8=-1,'!9E'!-#$'!#A!-'89-1=91#2!'2`J&'8!DE1=E!
=%9!]+;!79!80'=1A1=!$#=791#28!-'8%$9123!12![!H1AA'-'29!81`'H!-'89-1=91#2!A-73&'298@!
]'&#289-79'!E#D!9E'!8=188#-8!&#C'8!7$#23!9E'!]+;!W89-123Y!72H!&7B'8!=%98!79!
80'=1A1=!$#=791#28!W-'=#32191#2!819'8Y!-'8%$9123!12!A#%-!]+;!-'89-1=91#2!A-73&'298!#A!
C7-J123!$'239E8!

!

!! !!! !!! !!!!! !
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$

X@ _#$H!%0!A#-!9E'!89%H'298!9#!C1'D!'7=E!#A!9E'!A#%-!C7-J123!$'239E8!#A!89-123!9E79!
-'0-'8'29!9E'!A#%-!]+;!-'89-1=91#2!A-73&'298@!!!

!
!
!
! ! $

E%/*#Z!/9%H'29!07-91=10791#2!

(@ :%-2!#AAj!H1&!$13E98!9#!12H1=79'!9E79!9E'!0#D'-!3#123!9#!9E'!3'$!,#R!18!#AA@!
!

U@ /'$'=9![!89%H'298!W9-J!9#!A12H!89%H'298!-723123!12!E'13E9!A-#&!97$$!9#!8E#-9Y!
!

V@ O1C'!'7=E!#A!9E'!A#%-!89%H'298!#2'!#A!9E'![!89-1238@!Q'!8%-'!9#!31C'!9E'!97$$'89!89%H'29!
9E'!$#23'89!89-72H!#A!]+;!72H!9E'!8E#-9'89!89%H'29!9E'!8E#-9'89!01'='!#A!89-123@!

! ! !

54@ 6R0$712! 9E79! '7=E! #A! 9E'! A#%-! 89%H'298!
-'0-'8'29! 9E'! A#%-! H1AA'-'29! 81`'H!
-'89-1=91#2! A-73&'298! #A! ]+;! A-#&!
/%80'=9!p5@!

!
!

55@ :'$$! 9E'! A#%-! 89%H'298! -'0-'8'29123! 9E'!
A#%-!]+;!-'89-1=91#2!A-73&'298!#A!/%80'=9!
p!5!9E79!9E'J!W]+;!A-73&'298Y!7-'!$#7H'H!
129#! 9E'!D'$$! $7,'$'H!/%80'=9!p5@!h8'! 9E'!
718$'!12!,'9D''2!H'8B8!9#!-'0-'8'29!7!$72'!
DE'-'! ]+;! 18! $#7H'H@! ! N2H1=79'! 9#!
89%H'298!9E79!9E'!7-'7!12!A-#29!#A!9E79!718$'!
-'0-'8'298!9E'!D'$$Y@!M'&12H!9E'!89%H'298!
9E79! 9E'8'! A-73&'298! 7-'! $#7H'H! 79! 9E'!
2'3791C'!'2H!#A! 9E'!3'$!,#R!,'=7%8'!]+;!
18!2'3791C'$J!=E7-3'H!72H!D1$$!e-%2!9#!-'Hf!
W9#D7-H8! 9E'!0#8191C'!'2H!#A! 9E'!3'$!,#RY!
DE'2!9E'!0#D'-!18!9%-2'H!#2@!

!
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5.@ S#7H!9E'!D'$$!

7@ !;8B!9E'![!89%H'298!9#!,%2=E!9#3'9E'-!79!9E'!,'3122123!#A!72!718$'@!
!

,@ !/9%H'298!8E#%$H!D133$'!72H!,%2=E!12!7!913E9!7-'7!-'0-'8'29123!9E'!A#%-!]+;!
-'89-1=91#2!A-73&'298!,'123!010'99'H!129#!9E'!D'$$@!

!

!

! ! $

5T@ q%'891#28L!

7@ ;8B!89%H'298!DE79!H#!J#%!2''H!9#!H#!9#!E7C'!9E'!A#%-!]+;!-'89-1=91#2!!
A-73&'298!&#C'!9E-#%3E!9E'!3'$m!

]F9/)#2)#*$(#C2G(/#'2VB#>29#+%)#&,895%*(#*$,&#'3#*9/),)-#2)#*$(#5,-$*&^#

#

,@ ;8B!89%H'298!DE79!D78!7HH'H!9#!9E'!]+;!A-73&'298!9#!'28%-'!9E79!9E'!!
]+;!D#%$H!2#9!A$#79!7D7J!,%9!D#%$H!812B!9#!9E'!,#99#&!#A!9E'!D'$$@!!
! ]I2%:,)-#K3(^#

!
=@ ;8B!89%H'298!DE79!D1$$!7=9%7$$J!8#-9!9E'!-'89-1=91#2!A-73&'298m!

(Different sized pores within the gel help to sort the fragments by size) 

!
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5[@ F#C'&'29!#A!]+;!M'89-1=91#2!c-73&'298!

7@ ;8B!9E'![!89%H'298!-'0-'8'29123!9E'!-'89-1=91#2!A-73&'298!A-#&!/%80'=9!p5!!9#!
81&%$79'!&#C123!9E-#%3E!9E'!3'$@!

!
,@ /9%H'298!8E#%$H!&#C'!D19E!9E'!8E#-9'89!A-73&'29!&#C123!A%-9E'-!H#D2!9E'!3'$!

9E72!9E'!$#23'-!A-73&'298@!
!

=@ :E'!-'8%$9!D1$$!,'!9E79!9E'!A#%-!89-72H8!#A!]+;!7-'!8#-9'H!A-#&!8E#-9'89!9#!
$#23'89@!

!

!
!

5)@ >#&07-18#2!D19E!6C1H'2='!]+;!

7@ <#%!=#%$H!8'$'=9!A#%-!#9E'-!89%H'298!9#!
-'0-'8'29!9E'!'C1H'2='!]+;!72H!E7C'!
9E#8'!89%H'298!$#7H'H!129#!9E'!D'$$!72H!
8#-9'H!,J!9E'!3'$!'$'=9-#0E#-'818!
81&%$791#2@!

!
,@ ;8B!89%H'298!-'0-'8'29123!9E'!'C1H'2='!

]+;!9#!$12'!%0!8E#D123!7!&79=E!D19E!9E'!
8%80'=9b8!]+;@!

!
=@ ;8B!89%H'298!9#!-'7--723'!8E#D123!9E79!

9E'!'C1H'2='!]+;!H1H!2#9!&79=E!9E'!
8%80'=9b8!]+;@!

!
5X@ M#$'!#A!F7-B'-!]+;!#-!/972H7-H!]+;!

!

7@!!!!/'$'=9!A#%-!#9E'-!89%H'298!#A!C7-J123!
E'13E98@!
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,@ O1C'!'7=E!#A!9E'!A#%-!89%H'298!#2'!#A!9E'!&721$7!
A#$H'-8!$7,'$'H!D19E!!
H1AA'-'29!2%&,'-!#A!,78'!071-8!W.4*444i!5)*444i!
54*444i!)*444Y!
!

=@!!;8B!9E'!89%H'298!9#!8E#D!E#D!9E'J!D#%$H!
H'&#289-79'!E#D!9E'!&7-B'-!]+;!D#%$H!,'L!!

1@ S#7H'H!129#!9E'!D'$$!
11@ /#-9'H!,J!9E'!3'$!,78'H!#2!81`'!

!
H@!>#&07-18#2!#A!&7-B'-!]+;!W#-!/972H7-H!]+;Y!
,72H8!9#!#9E'-!,72H8@!!

;8B!89%H'298!9#!'891&79'!9E'!81`'!#A!9E'!,72H8!
A#%2H!12!9E'!'C1H'2='!]+;!,78'H!%0#2!9E'!
$#=791#2!#A!9E'!'C1H'2='!,72H8!=#&07-'H!9#!
9E'!$#=791#2!#A!9E'!&7-B'-!#-!8972H7-H!]+;!
,72H8!

!
5(@ NA!91&'!0'-&198*!-'0'79!9E'!0-#='88!D19E!A#%-!#9E'-!

89%H'298!#A!C7-J123!E'13E98!9#!-'0-'8'29!9E'!]+;!
-'89-1=91#2!A-73&'298!A#-!/%80'=9!p!.@!

!
:E'!=#&0$'9'H!e3'$f!H'&#289-791#2!8E#%$H!
,'!81&1$7-!9#!9E'!0E#9#!-13E9@!
$

$

5U@ M#$'!#A!]+;!89712!
7@ ;A9'-!9E'!89%H'298!E7C'!,''2!e8#-9'H!,J!

81`'f!#2!9E'!3'$*!'R0$712!9E'!-#$'!#A!]+;!
89712@!

,@ ]'&#289-79'!E#D!]+;!89712123!72H!H'Z
89712123!18!H#2'!%8123!7!89712123!D'$$*!
'R9-7!89712!72H!D79'-@!!

=@ ;8B!89%H'298!9#!'R0$712!E#D!9#!=#--'=9!
#C'-Z89712123!72H!%2H'-Z89712123!#A!9E'!
3'$!8#!9E79!,72H8!7-'!=$'7-$J!C181,$'@!
,B L?(/#&*%,),)-X##)((:&#*2#:(&*%,)#*$(#

-(5#52)-(/#

,,B A):(/#&*%,),)-_#)((:#*2#&*%,)#*$(#

-(5#12/#%#52)-(/#*,8(#

!
!
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Thompson-Cannino, Jennifer; Cotton, Ronald; Torneo, Erin: Picking Cotton, St. Martin’s Griffin, NY, 

2009 
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