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

/',%'&0+(1+

!"#$%&'()&*+,&-+.+/0,1234)&5)26&70/10&7)/+,)2&8&90:;.



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

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

/#-+#3#"()(),+0)$('-+4567

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



!"#$"!%&'"()"'*"+,)!+-./0"1!'"!+2-3-(!()'"()1"+)/2,&"4"'*"
-56!+2&")/"1!"'&+-)(!(

!"#$%&'()*
+,*-,&.#/"/*
0.$%)"/

1'2.34%&'()*
+,*3%/*
&',)&'%/*

$%5,$65'&%/

7#%)/8,#,)&'%*+,*
&")"&'$',)5"*9*

5,&)"3"4:%

;,),#%&'()*+,*
&")"&'$',)5"*
+,*8#")5,#%

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



!"#$"!%&'"()"'*"+,)!+-./0"1!'"!+2-3-(!()'"()1"+)/2,&"4"'*"
-56!+2&")/"1!"'&+-)(!(

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

+,-./0"1'234567829:

;-7:<=/0>?;

#@:/0
8,:,82.2@:A,

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

.%$&'()*
'/0")&%1#*
2)"%#2)3*'*

%2&'42)"%#2)3

!"#$%&'
(&%)*#$+,%'
)"'-+"."/'0'
/"&,+#+%/

.#"%'/)/*
"%1%3

!"#$%$&'()*$+%,
-./0$*)
12,%$3404&5

'234567829:'234567829:'234567829:

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



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

895:+/;<=>>?@@?+A;+B>?C;DE?<+A;+FGH;<EFI=DFJG

!"#$%&'(#)*++,#*"#-./#)/0#10-#2"-034""-#5*#2*+6/0-"#)4*03784)/#3*)0/",94)/#)/08/+:-5-#2/+#
77$"89:;<=8>?@AB;< ;#<=#3>)04)/6#-)-5>:4)/6?#

-9CB?;<=BDE=DB?"FDG?9?

-9:;<=8>?@AB;<

6;B<A9?H"E8;9=IC8EA"J"=;E9AHK>8EA

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



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

!"#$%&'()**+,,+%-'%.*+/'01+(%-'%234'(125)0263

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

-,*+0&.#0&,*+),$.)2$&0,*3+0"#+

,4"%$,0&"#.*+/(.+0('%.#+1.*1.+

,*4.0$"*+$.5%&0"*+6(#1,).#$,-.*+

7,*$,+-"*+#(.8"*+)9$"1"*+:+

7.%%,)&.#$,*+4,%,+,4-&0,0&"#.*+.#+

0,)4"*+/(.+8,#+1.*1.+-,+

"0.,#";%,6<,+7,*$,+-,*+

#.(%"0&.#0&,*=

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



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

!"#$%&'()**+,,+%-'%.*+/'01+(%-'%234'(125)0263

-9CB?;<=BDE=DB?"FDG?9?

!"#
$%#

$!#

!" #$ %%

@/6#40A*6349-5/+*6#+*-"4B-0#616#-)34A45-5*6#;9"=AB9A -#3+*6#9+-05*6#
)-:2/6C#5L=;GL=8E?<"ML<8E?<0"+8;9E8?<"@;"H?"+AGND=?E8K9"J"
6BAO?O8H8@?@"J")<=?@I<=8E?

D4#E4*0#"-6#-)34A45-5*6#
3+-06A*+6-"*6#6/0#)-5-#A*B#:F6#
8+*)1*03*6G#*63/6#3+*6#9+-05*6#
+1E+/6#2*+:43*0#6*914+#
5*6)+4E4*05/#H*0#3>+:40/6#
-:2"4/6H "-#5463+4E1)4,0#
)1-0343-34A-#5*#"/6#40A*6349-5/+*6#
5*#-)1*+5/#-#61#8/+:-)4,0#;#3*:-6#
5*#403*+>6#9*0*+-"?

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



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

!"#$%&'()**+,,+%-'%.*+/'01+(%-'%234'(125)0263
58;GOBA<"@;H"+-5!2";9";H"'/-P
'#2*6-+#5*#"-#2"-034""-#8"/3-03*#;#5*#"-6#I1E4"-)4/0*6#5*#2*+6/0-"#)/06/"45-5/#5*"#$*03+/G#"-6#
2+/:/)4/0*6#J-0#2*+:4345/#K1*#6*#:-03*09-#*0#LM#*"#0N:*+/#5*#403*9+-03*6#5*"#$%&'(#
*0#*"#D463*:-#O=PQ#5*"#3/3-"R?

PMST

PMSU

PMS=

PMSL

SS

SP

S<

S<

<V

<V

<W

<T

PW

PU

P<

PP

ST

S=

SL

SL

S

S

M

M

$-0545-3/
%
%%
%%%
!:>+43/

Q$7R0"'/-"NAB"98:;H;<SLB;?<">;9;B?H;<

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



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

!"#$%&'()**+,,+%-'%.*+/'01+(%-'%234'(125)0263
6BAJ;E=A<"@;"89:;<=8>?E8K9"EA9"CA9@A<";T=;B9A<

$/0 +*62*)3/ - PMS=G 6* :-031A/ 84I/ *" 0N:*+/ 5* 2+/;*)3/6 5* 40A*6349-)4,0 840-0)4-5/6
)/0 8/05/6 *X3*+0/6G 40)+*:*03F05/6* *" 0N:*+/ 5* NBAJ;E=A< EA9 CA9@A<
89=;B9?E8A9?H;<?

!63/6 N"34:/6 6/0 840-0)4-5/6 2/+ *" Y/E4*+0/ 5* "/6 !63-5/6 Z045/6G "- !1+/2*-0 Z04/0
[105409 8/+ \*6*-+)J ] %00/A-34/0G %03*" $/+2/+-34/0G *" ^+/9+-:- 2-+- "- %0A*6349-)4,0 ;
"- %00/A-)4,0 *0 "- Z04,0 !1+/2*-G *" )/0A*04/ D!^_$`a'$b(G 'aZ%!DG !$`D a`\c
[+-0)4-G *" [`a$%$b( ; *" 9+12/ $`a(!d(?

!"#$ !"#%
!"#&

!"#'

! ( $ &

)( (* *" (& +,-./0,123

405260,-./0,123

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



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

!"#$%&'()**+,,+%-'%.*+/'01+(%-'%234'(125)0263

+AH?OAB?E8K9"89=;B89<=8=DE8A9?H

!"#$%&#'(#)*%+",-%&.#/0#&"#*"1$231*%4#"4#,%$15%*1,264#,%4#247"&-2819%*"&#9"#%-*1&#
24&-2-:,2%4"&#9"#;<=2,%#+#9"$#"=-*14>"*%?#@$8:41&#9"#"$$1&#A:"*%4B

! 78 9/:5;<235260 =2>.-,1 ?20526 @A7BC 70.D263.5E /F G6.5.3;
?/1:HI., @?,0,>JBC 70.D263.>,> K:5L0/H, >2 G,6-21/0,
@A3M,N,BC 70.D263.>,> +,-./0,1 >2 ?/1/HI.,C 70.D263.5E /F
?/M20;,O20 @P.0,H,6-,BC 70.D263.5,5 Q/1.5R-0.-, >2 ?,5,1:0E,
@A3M,N,BC 82-;0.3-;2 70.D263.5,25 S6,T @K:356.,BC 70.D263.5U
V.I62 >2 G6:321123 @GU1O.-,BC 70.D263.5, >2O1. 95:>. W/H, 862
@45,1.,BC X35,D .0F/6H,5.YE KZ [W @W2M\I1.-, ?;2-,BC 70.D263.>,>
>2 ],03,.C @^,ML0BC V/0>/0 9-;//1 /F A-/0/H.-3 @7]BC ?4=QK
@G6,3.1B

! 7+K= @4=C 44=K9BC ?.0D235,DC 7K9VQC ?2056/ S2/C ?4PA94C
?4?A9AC 4+_`8A?C ?4`C 4Q4?a8C 4+K`AC 7b >2 S:,>,1,c,6,C 4Q4?E8C
7b >2 9/0/6,C 7b Z26,-6:T,0,b

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



& -9=;H8>;9E8? !B=8C8E8?H ; +8;9E8? @; (?=A<P )+*)4:4*03/ 5* -)34A45-5*6 *0 9*0*+-" ;
*62*)784)-:*03* 5*03+/ 5* "- "70*- 5* !NB;9@8U?V; 5LWD89? O5*03+/ 5* %'R?

& !6 4:2/+3-03* :*0)4/0-+ K1* *0 *63-6
-)34A45-5*6 6* J- 9*0*+-5/ 10- 640*+94- :1;
+*"*A-03* *03+* "/6 9+12/6 5* 40A*6349-)4,0
K1* 3+-E-I-0 3*:-6 5* *63-57634)-
)/:213-)4/0-"G -2+*054B-I* :FK140- ;
2+/)*6-:4*03/ 5* 4:F9*0*6?

& !63/6 2+/;*)3/6 )1*03-0 )/0 "- N?B=8E8N?E8K9
@; =XE98EA< ?E?@XG8EA< )/0 -"3-6
)/:2*3*0)4-6 *0 EKGND=A E8;9=IC8EA?

& D-"15
& \4*69/6#:*54/-:E4*03-"*6
& &/A4"45-5

!1Y*/&' )Z)561&' +&/ -56!+2& '-Y/-[-+!2-3&

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

!"#$%&'()**+,,+%-'%.*+/'01+(%-'%234'(125)0263

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



& $/"-E/+-)4/0*6 403*+4063431)4/0-"*6 *0 548*+*03*6
-62*)3/6 5*" NBAE;<?G8;9=A @; 8GL>;9;<C

& '0F"4646 5* 8GL>;9;< @; B;<A9?9E8?
G?>9X=8E? O!^[ @-16-00*G Z? 5* e*+/0- ;
Za'&R

& -GL>;9;< O8AGX@8E?< O%&DDR

'"1:0/6 5* 2/69+-5/G *62*)4-":*03* - 04A*"
5/)3/+-5/G )/"-E/+-0 )/0 *63/6 9+12/6
5*6-++/""-05/ -5*:F6 616 3+-E-I/6 5* 40A*6349-)4,0?

!1Y*/&' )Z)561&' +&/ -56!+2& '-Y/-[-+!2-3&

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

!"#$%&'()**+,,+%-'%.*+/'01+(%-'%234'(125)0263

!"#$%&'()*$+,#-)./)%+0+)
1#2#3345-)1#)+-#6047$+7)

$#14+-2#)0#1#7)-#60'-+&#7

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

03.*,4"567,4.+%-"',4#*'$8+

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



@/6#>BDNA<"@;"2ANAHA>I?"J"Y;AG;=BI?"5*"#$%&'(#
*63F0#*03+*#"-6#"70*-6#5*#40A*6349-)4,0#K1*#
6163*03-0#8105-:*03/6#:-3*:F34)/6#;G#2/+#"/#
3-03/G#"70*-6#5*#3+-E-I/#K1*#6/0#5*#4:2/+3-0)4-#
*63+1)31+-"#2-+-#*"#$*03+/?

Z0-#403*+6*))4,0#5*#*63/6#9+12/6#*6#*"#D*:40-+4/#
5*#!NH8E?E8A9;<";9"Y;AG;=BI?"J"2ANAHA>I?G#K1*#
J-#3*045/#)/0340145-5#5*65*#J-)*#5/6#-./6#;#*0#
*"#K1*#6*#)1*03-#)/0#10#04A*"#403*+0-)4/0-"#5*#
2-+34)42-)4,0G#9+-)4-6#-#"-6#+*"-)4/0*6#5*#
)/"-E/+-)4,0#5*"#$%&'(#*0#3/5/#*"#:105/?

¿Cómo es que un nudo en
una cadena proteínica afecta
la estabilidad de la proteína?
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P?_ '#"-#8-"3-#5*#)+*-)4,0#5*#2"-B-6#
6*#-.-54,#"-#*"4:40-)4,0#5*#<#
2"-B-6#5*#:-05/G#5*I-05/#10#
J1*)/#*63+1)31+-"#;#9*0*+-05/#
10-#6*06-)4,0#5*#40*63-E4"45-5#
"-E/+-"?

<?_ !"#)/63/#5*#6*+A4)4/6#*#4061:/6#
J-#45/#-1:*03-05/#;#*"#$%&'(#
34*0*#)1-3+/#*5484)4/6#:F6#K1*#*0#
PMST?

V?_ a/#6*#J-0#-6490-5/#+*)1+6/6#-"#
)-2731"/#W#:4"#*0#A-+4/6#*I*+)4)4/6?
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408+-*63+1)31+-#;#*"#
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S? c46:401)4,0#*0#"-#)-2-)45-5#
5*#400/A-)4,0#4063431)4/0-"?
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" #$%&'()*+,-%&./&%01+/2,.%.&30/&4/$/2%&,$-/2+,.0562/&/$&/)&

789:;&<&10&-(50$,.%.=

> >?,-,(&./&/@+,$-,A$&./&?,./,-(5,1(1&B<&/)&'2(-/1(&%&+2%CD1&

./)&-0%)&)(1&?,./,-(5,1(1&./&)(1&7E81&30/.%2($&/@/$+(1F

> :$0$-,(&./)&2/-(2+/&./)&GHI&/$&/)&'2/10'0/1+(&('/2%+,C(&

B-%'*+0)(1&J&<&K&5,)FL&30/&5(+,CA&)%&4/1+,A$&./)&7($%-<+&

'%2%&30/&1A)(&1/&10?2,/2%&0$%&2/.0--,A$&-/2-%$%&%&)(1&MNO&

9PEF

> Q/-(2+/&%)&-%'*+0)(&R&5,)&B/1/$-,%)5/$+/&'%2%&6/-%1FL&30/&

S%&1,.(&),6/2%.(&2/-,/$+/5/$+/&./&5%$/2%&'%2-,%)N
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" T5/24/$-,%&1%$,+%2,%

U 85'(1,6,),.%.&./&))/C%2&%&-%6(&%-+,C,.%./1&'2/1/$-,%)/1

U Q/.0--,A$&/$&%1',2%$+/1&%&'2,5/2&,$42/1(=&%56,/$+/&./&

,$-/2+,.0562/&/$&)(&/-($A5,-(L&)(&1(-,%)&<&)(&1%$,+%2,(V&

'(-%&-($?,%$W%&/$&)%1&C(-%-,($/1&-,/$+*?,-%1

U E(-%1&('(2+0$,.%./1&'%2%&2/%),W%2&%-+,C,.%./1&./&

'2(5(-,A$

D3%',%M#M#Y%('%)X)-'3%+1*+(%','7'31+(%)%,)%0+7.,'U2-)-
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!"#$%&'()*+++),-./"01

' $()*+,-./0)*+1+*23+)/+)4545)(6)7.89+3*8/6/)/+)
:-6.6;-620)<-=383>)(6*)=+<6*)/+)+*2-/80*)/+)
+*2-/86.2+*)/+)(8<+.<862-36

' ?0*)3+<-3*0*)(8=+36/0*)@03)(6)AB%#)@+318283>.)
62+./+3)-.6)@30@03<8C.)81@0326.2+)/+)(6*)
.+<+*8/6/+*)/+)=+<6*)/+().89+()/+)@0*,36/0

' $()%D!EF)G6)8.*23-1+.26/0)-.6)<61@6H6)/+)
/0.6<8C.)I-+)*+)(6.J63>)6).89+()8.2+3.0K

Z867+%S'7+(%'3N*'31)-+%',%'(0'3)*2+%-'%0+7.,'U2-)-[

2.343"0)3.)"3"#%"/456)"6%.)'")#"63.74"8)

' $*L-+3J0)+*@+<86()/+)/0<+.2+*)@636)16.2+.+3)<-3*0*M)6*+*03N6*)O)
<0./-<<8C.)/+)2+*8*)/+)L0316)9832-6()/+*/+)163J0

' F36=6;0)6)/8*26.<86)O)<0.)6*8*2+.<86)+*<6(0.6/6)+.)20/6*)(6*)6<2898/6/+*M)
26.20)6<6/P18<6*)<010)6/18.8*2362896*)O)/+)6@0O0
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2.343"0)3.)"3"#%"/456)"6%.)'")#"63.74"8

Q $*26=(+<818+.20)/+)@3020<0(0*)O)*8*2+16*R

B A+,-38/6/)A6.826386)@636)%D!EFM)"8=(802+<6)O)%D!EF$?K

B A8*2+16)/+)<0.230()/+)6L(-+.<86

B %01-.8<6/0*)L3+<-+.2+*)/+)*82-6<8C.)0)1+/8/6*)6)(6)<01-.8/6/

Q %61=80)/+)10/6(8/6/M)6@(6J618+.20)0)<6.<+(6<8C.)/+)+9+.20*)6<6/P18<0*

' A+)16.28+.+.)*+18.6380*)8.2+3.0*)+)8.2+38.*282-<80.6(+*)6)2369P*)/+)

3+<-3*0*)/+)FD%*

' $.)@6328<-(63M)(6*)6<2898/6/+*)/+)/89-(,6<8C.)*+)G6.)3+/-<8/0)

/3>*28<61+.2+
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D.9+*28,6/03+* O 2P<.8<0* 6<6/P18<0* /+( %D!EF *+ 8.<03@03630. 6( ,3-@0
1-(28/8*<8@(8.6380 <003/8.6/0 @03 +( %STE%OF O (6 A+<3+263N6 /+ A6(-/ @636
3+6(8J63 @30O+<<80.+* +. (6 0<-@6<8C. G0*@826(6386M =6*6/0* +. (0* /620* /+(
*8*2+16 %+.28.+(6 O 0236* =6*+* /+ 8.L0316<8C. /+ (6 AAK

UVW #3+/8<<8C. /+ (6 +90(-<8C. /+ =302+* +@8/P18<0* /+ %SXDYZV[ +. !P\8<0R
!0/+(0 E!E U<0. D!Z7TE!WK X+3*80.+* V O 4K U4W !0/+(0 /+ :01@+32JK

G)%.)3-'72)%-'%89:;&<=>%/%',%0+7.*+72(+%-',%8;R@B%0+3%,)%(+02'-)-

!"#$%"&'"()$*+,!"#$%"&-!-
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U]W %6(<-(6/036 +@8/+180(C,8<6K U^W $*2816<8C. /+ (6 F6*6 $L+<2896 /+ _+@30/-<<8C.
U_2W @636 %SXDYZV[ @636 (0* +*26/0* O J0.6* 1+230@0(826.6* /+ !P\8<0K U`W %>(<-(0
/+ 2+./+.<86 /+ .-+90* <6*0* %SXDYZV[ UaW Y86,.C*28<0 3>@8/0 /+( %SXDYZV[
1+/86.2+ 8.2+(8,+.<86 6328L8<86( U<0. DTES$WM UaW b./8<+ /+ 9-(.+36=8(8/6/ 1-.8<8@6( 6
%SXDYZV[ U<0. %STE"DS O %+.230:+0WK

!.).&#$&/0%1$*.23%3#.#

45%60%"&#$&7+



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

G)%.)3-'72)%-'%89:;&<=>%/%',%0+7.*+72(+%-',%8;R@B%0+3%,)%(+02'-)-

$. +( @+3N0/0 *+ G6. ,+.+36/0 /89+3*0* @30O+<20* /+ 10/+(618+.20 162+1>28<0
/+ (6 @6./+186M 26.20 2+C38<0 <010 6@(8<6/0K S230* *+<203+* G6. @(6.2+6/0
.+<+*8/6/+* /+ 6@(8<63 (0* 10/+(0* 162+1>28<0* 6 +( <0.230( /+ *-* @0=(6<80.+*K

T0 0=*26.2+ (0 6.2+3803M *+ @30O+<26 -.6 3+/-<<8C. 81@0326.2+ +. (6 ,+.+36<8C.
3+<-3*0* @30@80* /-36.2+ +( @3+*+.2+ +;+3<8<80M @-+*20 I-+ (6* 03,6.8J6<80.+* /+
/89+3*0* *+<203+* <0. (0* I-+ <0(6=036 +( %D!EF G6. /+*28.6/0 *-* 3+<-3*0*
/8*@0.8=(+* 6 6*+,-363 *- L-.<80.618+.20M /+;6./0 *-*@+./8/6* *-* 8.9+3*80.+*
+. /+*6330((0K

Y+ 26( 16.+36M *+ 28+.+ 6<2-6(1+.2+ (6 +\@+<262896 /+ ,+.+363 +.23+ V] O VcK`
18((0.+* /+ @+*0* <010 3+<-3*0* @30@80* +. +( @3+*+.2+ 6H0K



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

C21L)02+3'(%-'%0+7.,'U2-)-%-'*24)-)(%-'%,)%.+,P120)%-'%.'*(+3),%/%*'3+4)0263%
-'%.,)\)(]

"# $%&'#()% $%*+(,+% ($%*-&.$% +.(*( %+/01 .&'#.$0$.%*(1 % /(+%1 23( '%*(* (*
4.5.$3#+0* #0 %'(/0+.6.404 % (# 53*$.%*0&.(*+% 4( '/%7($+%18

9 :(43$$.-* 4( #0 (1+/3$+3/0 4(# ;<=>? (* !"#$ %&'('$ )# *'+), (* @ABCD
9 :(#(6% '(*4.(*+( (* (# 4('0/+0&(*+% 4( E-&.*018 1( (*6.- #0 4%$3&(*+0$.-*

*($(10/.0 7 1( 1%#.$.+- #0 03+%/.F0$.-* '0/0 #0 $%*+/0+0$.-* 4( /(#(6% 4(14( (#
&.1&% 4G0 (* 23( /(*3*$.- #0 '(/1%*0 (* (# $0/H% IJ 4( )3#.% '0104%KD L.* M0N(/
%N+(*.4% 0O* /(1'3(1+0 0# /(1'($+%P $%*5.0&%1 (* #0 '/%*+0 /(1%#3$.-* 4( (1+(
013*+%D

9 Q%1 .*6(1+.H04%/(1 4( ;R+(4/01 ;SE>;T? M0* M($M% 6.0N#(1 4.6(/1%1 '/%7($+%1
(* *3(1+/01 3*.404(1 5%/R*(01 7 1%* 3* $%&'%*(*+( .*4.1'(*10N#( '0/0 #0
/(*%60$.-* H(*(/0$.%*0#8 0$+30#&(*+( /('/(1(*+0* $(/$0 4( @UV 4( #0 '#0*+0 4(
.*6(1+.H0$.-* 4(# ;(*+/%D

9 ># 4G0 4( M%7 (1'(/0&%1 #0 /(*%60$.-* 4( J $0+(4/R+.$%1 23( 4()0/%* (# ;(*+/%
4(14( @ABC '%/ 4.6(/101 /0F%*(1D W%/ &(4.401 4( 031+(/.404 0O* *% M0* '%4.4%
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!"=M%E'N,'^263%)L1+0*P120)

\!(`DC
& D*+#10-#4063431)4,0#-3+-)34A-#"-E/+-":*03*#3-03/#2-+-#"/6#40A*6349-5/+*6#I,A*0*6#K1*#;-#

6/0#2-+3*#5*#"-#)/:1045-5G#)/:/#-3+-*+#01*A/6#3-"*03/6#)4*03784)/6#K1*#2*+:43-0#3*0*+#
10#+*"*A/#9*0*+-)4/0-"#*X43/6/?#

& \*8/+B-+#"-#45*0345-5#;#*"#)-+F)3*+#4063431)4/0-"*6?
& (+-E-I-+#)/0#10-#A464,0#)"-+-#2-+-#+*2"-03*-+#*"#:/5*"/#5*#/+9-04B-)4,0G#"45*+-B9/6#;#

2+4/+45-5*6?#
& \*A46-+#2+/)*6/6#;#2+4/+45-5*6G#K1*#2*+:43-0#"-#4:2"*:*03-)4,0#5*#6463*:-6#5*#

408/+:-)4,0#2-+-#-94"4B-+#"-#9*634,0#;#*08/)-+#"/6#+*)1+6/6#-#"/#*6*0)4-"G#-67#)/:/#10-#
+*5463+4E1)4,0#5*#+*62/06-E4"45-5*6?#

& c*8404+#"-#54+*))4,0#5*#"-6#F+*-6#)4*03784)-6G#*0#2-+34)1"-+#"-#5*#&-3*:F34)-6#fF64)-6G#*0#
3>+:40/6#5*#)/06/"45-)4,0#;#+*81*+B/#5*#"-6#"70*-6#5*#40A*6349-)4,0#-)31-"*6#/#*0#"-#
-:2"4-)4,0#5*#01*A-6#"70*-6#)/0645*+-05/#"-6#01*A-6#3*05*0)4-6?

& c4-90,634)/#5*#"-6#F+*-6#;#10-#2"-0*-)4,0#8105-:*03-5-#2-+-#616#8131+-6#
)/03+-3-)4/0*6?#

& \*-"4B-+#10#-0F"4646#K1*#0/6#2*+:43-#5*3*+:40-+#"-6#)-16-6#+-7B#*0#"-#546:401)4,0#5*#
)-0545-3/6#-#2+4:*+#409+*6/#*0#-"910/6#5*#"/6#2+/9+-:-6?
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!"_%D(1*)1'52)(%-'%231'5*)0263

!'"+)$)='$)R* %* +"%& -% 1' %&+"'+%/)'&T
! V,I/6,5/6./ +,-./0,1 >2 S2/.0521.O20-., >2056/ >21 ?/03/6-./ 40521.0/D,
! ?2056/ >2 400/D,-.L0 E 86,03F2620-., 82-0/1LO.-, >2 KO:,3-,1.20523 M,6, 21 92-5/6 K:5/H/56.T

@?488KKB
! ?//6>.0, 1, 40.-.,5.D, 20 40521.O20-., K65.F.-.,1

U'>#"'+#")# -% V%#)*+%1)/%*$)'

! V/ .052O6,0 21 ?2056/ SA`C 21 ?4=K8 E 21 4+_`8A?b
! A1 ?4=K8 M,65.-.M, -/0 1, -62,-.L0 >2 H/>21/3 >2 ,0J1.3.3 O2/23M,-.,1 e:2 ,E:>,0 , 1, 3/1:-.L0 >2

M6/I12H,3 -/HM12c/3 20 H,526., ,HI.205,1C >23,66/11/ 3:35205,I12C .0521.O20-., >2 02O/-./3C E
32O:6.>,> -.:>,>,0,b

! A0562 1,3 -/056.I:-./023 235J 1, -62,-.L0 >2 H/>21/3 O2/662F2620-.,>/3 M,6, 21 ,0J1.3.3 >2 1,
-6.H.0,1.>,> E 1, ,M1.-,-.L0 >2 5U-0.-,3 >2 M6/-23,H.205/ 0,5:6,1 >21 120O:,c2 M,6, 21 ,0J1.3.3 >2
M/1,6.>,> 2 .6/0i, E 1, >252--.L0 >2 205.>,>23 0/HI6,>,3 O2/662F2620-.,123 20 8<.5526b

40PPHH

A0 !"#' 32 .HM,65.L 21 P.M1/H,>/ 20 40>:356., (b" M,6, -,M,-.5,6 , HJ3 >2 $" M263/0,3b

!"#$"%&'()'"#$"*+*+
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!"_%D(1*)1'52)(%-'%231'5*)0263

H1)'*6' %* 0*+%1)/%*$)' H"+)2)$)'1

! 92 .>205.F.-,6/0 M6/E2-5/3 I,0>26, M,6, -/H20T,6 1, 621,-.L0 20562 1/3 H.2HI6/3 E -/0F/6H,6 1/3
O6:M/3 >2 56,I,c/b V,3 1i02,3 M6.0-.M,123 20 1,3 e:2 32 >.D.>20 235/3 M6/E2-5/3 3/0 3,1:>C H/D.1.>,>
E 6.23O/3 H2>./,HI.205,123b

! 92 .>205.F.-,6/0 1,3 H25/>/1/Oi,3 02-23,6.,3 M,6, >252-5,6 >2 H,026, /M/65:0, 1, >.,I2523
H211.5:3C 1, -2652T, >2 e:2 23 F,-5.I12 >252-5,6 /M/65:0,H2052 >266,H23 M256/126/3 20 21 O/1F/ >2
=Uj.-/C 1, >23-6.M-.L0 >21 M6/-23/ 02-23,6./ M,6, 52026 20 =Uj.-/ k-.:>,>23 .0521.O20523l E 32
62-.I.L 1, >/0,-.L0 , .035.5:-./023 H2j.-,0,3 >2 !) ,:5/3 ,:5L0/H/3 , 23-,1,b

! A0 21 M26./>/ >235,-, 1, ,15, >2H,0>, E 1, 6256/,1.H205,-.L0 /I520.>, 20 2D205/3 62,1.T,>/3C -/H/
21 >.M1/H,>/ 20 ,M620>.T,c2 M6/F:0>/C 21 4052O6,5.D2 8;.0Y 8,0Y E 21 Q6.H26 8,1126 _6,0-/h
=2j.-,0/ >2 40521.O20-., K65.F.-.,1b

! A1 ?4=K8 32 ;, M1,052,>/ >.F2620523 M6/E2-5/3 e:2 >2H,0>,0 ,15,3 -,M,-.>,>23 20 .0521.O20-.,
,65.F.-.,1 E -LHM:5/ -.205iF.-/C 20562 211/3 M6/E2-5/3 >2 O20U5.-, F/62032C ,0J1.3.3 >2 .HJO2023C E
M6/-23,H.205/ >2 120O:,c2 0,5:6,1b
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!"=#%8+7.+*1)72'31+%N23)302'*+%/%.*+5*)7O120+%.*'(L.L'(1),
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RECURSOS 
FISCALES

2019
(miles de pesos)

CAPÍTULO DE 
GASTO*

ORIGINAL 
ANUAL 

(A)

MODIFICADO 
ANUAL 

(B)

ENERO-DICIEMBRE
CUMPLIMIENTO % 

(F*100)/CPROGRAMADO 
(C)

EJERCIDO  
(D)

DEVENGADO 
(E)

TOTAL 
(D+E=F)

1000 132,960 138,012 138,012 138,012 0 138,012 100.00

2000 6,904 6,503 6,503 6,503 0 6,503 100.00

3000 25,869 21,970 21,970 21,970 0 21,970 100.00

4000 4,849 4,849 4,849 4,849 0 4,849 100.00

5000 0 0 0 0 0 0 #¡DIV/0!

6000 0 0 0 0 0 0 #¡DIV/0!

Subtotal 170,582 171,334 171,334 171,334 0 171,334 100.00
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RECURSOS 
PROPIOS

2019
(miles de pesos)

CAPÍTULO DE 
GASTO*

ORIGINAL 
ANUAL

(A)

MODIFICADO 
ANUAL 

(B)

ENERO-DICIEMBRE
CUMPLIMIENTO % 

(F*100)/CPROGRAMADO 
(C)

EJERCIDO  
(D)

DEVENGADO 
(E)

TOTAL 
(D+E=F)

1000 11,609 11,609 11,609 9,704 0 9,704 83.59

2000 1,348 1,348 1,348 1,348 0 1,348 100.00

3000 13,058 13,058 13,058 11,249 0 11,249 86.15

4000 1,700 1,700 1,700 1,146 0 1,146 67.41

5000 0 0 0 0 0 0 #¡DIV/0!

6000 0 0 0 0 0 0 #¡DIV/0!

Subtotal 27,715 27,715 27,715 23,447 0 23,447 84.60
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CONSOLIDADO* 2019 
(miles de pesos)

CAPÍTULO DE 
GASTO*

ORIGINAL
ANUAL 

(A)

MODIFICADO 
ANUAL 

(B)

ENERO-DICIEMBRE
CUMPLIMIENTO % 

(F*100)/CPROGRAMADO 
(C)

EJERCIDO  
(D)

DEVENGADO 
(E)

TOTAL 
(D+E=F)

1000 144,569 149,621 149,621 147,716 0 147,716 98.73

2000 8,252 7,851 7,851 7,851 0 7,851 100.00

3000 38,927 35,028 35,028 33,219 0 33,219 94.84

4000 6,549 6,549 6,549 5,995 0 5,995 91.54

5000 0 0 0 0 0 0 #¡DIV/0!

6000 0 0 0 0 0 0 #¡DIV/0!

TOTAL 198,297 199,049 199,049 194,781 0 194,781 97.86
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PROGRAMA 
PRESUPUESTARIO

2019 
(miles de pesos)

ORIGINAL 
ANUAL 

(A)

MODIFICADO 
ANUAL 

(B)

PROGRAMADO 
(C)

EJERCIDO 
(D)

CUMPLIMIENTO % 
(D*100)/C

E003 investigación
científica y desarrollo
tecnológico. 179,434 179,533 179,533 175,414 97.71

O001 Actividades de
Apoyo a la función
pública y buen
gobierno.

1,318 1,337 1,337 1,337 100.00

M001 Actividades de
apoyo administrativo. 17,545 18,179 18,179 18,030 99.18

TOTAL 198,297 199,049 199,049 194,781 97.86
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