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

4$"$&'5+6$7&'"8+
+

9'5:$($+;<0"7*+9=>=+
?'5:$($$<0"7?3@8?0'(=5-?+



AB&('"$+

•  !"#$%&'('&)*+,+*
• -%$.&/$"&*01&'2"3*

!  !"*4'&%2*5$%&'('6.&'2"*
!  788*5%$$6'"8*
!  788*92"2%:;<%%28.=)*

• >$"$&'=*-$3&'"8*
!  ?%$=2"=$1&'2"*
!  ?%$'/1(."&.&'2"*
!  ?%$".&.(**

• -@$*5<&<%$*
• -@%$$*?.%$"&*!45*



92*)2<*@.A$*.")*#%'$"B3*2%*#./'()*/$/C$%3*
&@.&*@.A$*3&%<88($B*D'&@*'"#$%&'('&)E*

*
.F  *G$3*

CF **H2*
*



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



I@.&*1$%=$"&.8$*2#*&@$*121<(.&'2"*'3*3<C#$%&'($*2%**
'"#$%&'($E*
*
.F**+JKL*
CF**+,L*
=F***+ML*
BF***K,L*
$F***KML*



• >$C"'&'-"D+E+)$0%+-#+F$((G&'?$3*+
B"H%-&$5&$3+'"&$%5-B%7$+F'&:-B&+0+
H%$8"0"5)+

•  EIJ+-#+H-HB(0&'-"+'7+'"#$%&'($+17BK#$%&'($2+
+

A<$%<'$F+-#+!"#$%&'('&)+



L-%?0(+.$%&'('&)+
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Months of Follow Up 
N<((*$&*.(FO**P%*Q$B*RF*S+TUMV*KT+O+WTX**



I@.&*#.=&2%*/'8@&*=.<3$*1%2C($/3*D'&@*#$%&'('&)E*
*
.F**C'%&@*=2"&%2(*1'((*<3$*Y*+,*)$.%3*
CF**B%'"Z'"8*.*8(.33*2#*D'"$:C$$%*$A$%)*B.)*
=F**$.&'"8*B'32%B$%*
BF**@'Z'"8*#2%*[M*/'"<&$3*1$%*B.)*
$F**@'3&2%)*2#*%$=<%%$"&*)$.3&*'"#$=&'2"3*



M0B7$7+-#+!"#$%&'('&)+



.$?0($+N$H%-3B5&'<$+A%80"7+



• A<0%)+
• 6BK$7+
• O&$%B7+
• P-%?-"$7+
• M:%-?-7-?$7+

M0B7$7+-#+.$?0($+!"#$%&'('&)+



+
• Q4;+

• R%-K($?7+F'&:+-<B(0&'-"++

• R%$?0&B%$+-<0%'0"+#0'(B%$+

M0B7$7+-#+.$?0($+!"#$%&'('&)+S+0A.%)*



92*D2/$"*=2"&'"<$*&2*1%2B<=$*$883*
&@%2<8@2<&*&@$'%*('#$*S!"#"$%&'()%*+,#'-.%+/-!0%
1#2-3VE*

*
.F *G$3*

CF **H2*



TU+V-?$"+0%$+K-%"+F'&:+&:$'%+('#$&'?$+$88+7BHH()+
• W'8"'C50"&+3$5('"$+0&+08$+XUGXY+
• N0%$+H%$8"0"5'$7+0#&$%+08$+ZZ+Z[[*[[[+0&+K'%&:+

•  E[[*[[[+$887+($#&+0&+&'?$+-#+HBK$%&)+
• .$%&'('&)+'"'&'0(()+3$5('"$7+0&+08$+TU+
• W'8"'C50"&+3$5('"$+0&+08$+XUGXY+
• N0%$+H%$8"0"5'$7+0#&$%+08$+ZZ+

A<0%)+R%-K($?7+G+5$/.($*\8$*



R%$<0($"5$+-#+8$"$&'50(()+0K"-%?0(+
--5)&$7+'"+'"#$%&'($+F-?$"+

\
C
"
2
%/

.(
*S
L
V*

]X,* XM* [,* [K* [M*

\8$*S)$.%3V*



.WP+
++1\2+

.WP].-(('5($+W&'?B(0&'"8+P-%?-"$+

;T+
+1G2+

;T];7&%03'-(+

>$<$(-H'"8+
#-(('5($+

R:)7'-(-8)+



• P-%?-"$+'?K0(0"5$ ++
• AK$7'&)+
• Q"-%$^'0+
• W'8"'C50"&+7&%$77+
• R0&'$"&7+3'7H(0)D ++

!  !%%$8B(0%+?$"7&%B0(+5)5($7+
!  W_'HH$3+5)5($7+
!  9'"'?0(+-%+0K7$"&+H%$?$"7&%B0(+7)?H&-?7+

A<0%)+R%-K($?7+G+^.<3$3*2#*
\"2A<(.&'2"*



• 9$"-H0B7$+H%'-%+&-+08$+Z[+
!  +>$5%$07$3+;7&%-8$"+
!  +!"5%$07$3+.WP+

• M0B7$7+
!  QB&-'??B"$+
!  4$"$&'5+
!  !3'-H0&:'5++

•  EGTJ+H%$8"0"5)+%0&$+

A<0%)+R%-K($?7+S+?%$/.&<%$*
0A.%'."*5.'(<%$*



I@.&*#.=&2%*D2<(B*"2&*=.<3$*.*D2/."_3*
#.((21'."*&<C$3*&2*C$*C(2=Z$BE*
*
.F**B'.C$&$3*
CF**%<1&<%$B*.11$"B'`*
=F**$"B2/$&%'23'3*
BF**=@(./)B'.*'"#$=&'2"*
$F**&<C.(*('8.&'2"*
*



+

•  !"#$5&'-"+15:(0?)3'02+

• ;"3-?$&%'-7'7+

• 6BK0(+('80&'-"+1#$?0($+7&$%'('/0&'-"2+

M0B7$7+-#+.$?0($+!"#$%&'('&)+S+
5.((21'."*-<C$3*



AH$"+6BK$7+



`(-5_$3+6BK$7+



• a&$%<3*
"  5'C%2'B3*
"  ?2()13*

• 9B(($%'0"+15-"8$"'&0(2+3$#$5&7+
!  QK7$"&+
!  `'5-%"B0&$aW$H&B?+

+

.$?0($+!"#$%&'('&)+G+a&$%<3*



.$?0($+!"#$%&'('&)+G+a&$%<3*

• O&$%'"$+?B75($+
&B?-%+

• `$"'8"+1bcIJ2+

• TIGX[J+-#+F-?$"+



L-%?0(+W:0H$+-#+O&$%B7+



.'K%-'3+O&$%B7+



• O&$%B7+
!  6B?-%7+

!  .'K%-'37+
!  R-()H7+

!  Q<(($%'."*B$#$=&3*S=2"8$"'&.(V*

"  \C3$"&*<&$%<3*
"  P'=2%"<.&$:3$1&.&$+

.$?0($+!"#$%&'('&)+G+O&$%B7+



9B(($%'0"+>$#$5&+



6%$0&?$"&+F'&:+P)7&$%-75-H)+



6%$0&?$"&+F'&:+d0H0%-75-H)+



I@$"*.%$*;<%%28.&$3*a3$BE*



• ;"3-5%'"$+0K"-%?0('&)+1:-%?-"$72+
!  6:)%-'3 ++
!  R%-(05&'"+
!  R-()5)7&'5+-<0%)+7)"3%-?$+1RMAW2+
"  ;7&%-8$"*+'"7B('"+

!  P)H-&:0(0?'5+:)H-8-"03'7?+
"  W&%$77+
"  ;^$%5'7$+1K0(($&+30"5$%2+

.$?0($+!"#$%&'('&)+G+N2%/2"$3*



• A&:$%+M0B7$7+

! M:%-?-7-?$+0K"-%?0('&'$7+
"  6B%"$%’7+7)"3%-?$+1eA2+
"  Q"3%-8$"+!"7$"7'&'<'&)+1ef2+

•  90($+H7$B3-:$%?0H:%-3'&$+
•  .$?0($+H:$"-&)H$+
•  `('"3+<08'"0(+50"0(+
•  !"8B'"0(+:$%"'0+1I[J2+

A&:$%+M0B7$7+-#+.$?0($+!"#$%&'('&)+



WH$%?+Q%$+Q(7-+N$gB'%$3hh+



92*/$"*=2"&'"<$*&2*1%2B<=$*31$%/*&@%2<8@2<&*
&@$'%*('#$*S#%2/*1<C$%&)*<"&'(*B$.&@VE*

*
.F *G$3*

CF *H2*



90($+N$H%-3B5&'<$+A%80"7+



• ,-(B?$D+b+T+?d+
• M-"5$"&%0&'-"D+b+EI*[[[*[[[+H$%+?d+
• 9-&'('&)D+b+XiJ+
• L-%?0(+?-%H:-(-8)D++

!  j%B8$%+7&%'5&+5%'&$%'0D+b+EZJ+"-%?0(+
!  `$7&+H%$3'5&-%+-#+#$%&'('/'"8+0K'('&)++

WH$%?D+W$?$"+Q"0()7'7+



L-%?0(+WH$%?+9-%H:-(-8)+



QK"-%?0(+9-%H:-(-8)+



• N2D*/.")*.%$*"$$B$B*#2%*#$%&'('6.&'2"E*

• L0&B%0(+5-"5$H&'-"+
!  T[*[[[*[[[+

•  !"&%0GB&$%'"$+'"7$?'"0&'-"+
!  E*[[[*[[[+

•  !"G<'&%-+#$%&'('/0&'-"+1!,.2+
!  E[*[[[+

•  !"&%0G5)&-H(07?'5+7H$%?+'"k$5&'-"+1!MW!2+
!  E+

WH$%?+



• QK"-%?0('&)+'"+7H$%?+H%-3B5&'-"+
+
• QK"-%?0('&)+'"+7H$%?+#B"5&'-"+

• AK7&%B5&'-"+'"+&:$+3B5&0(+7)7&$?+

M0B7$7+-#+90($+!"#$%&'('&)+



• >$"$&'=*
!  f+5:%-?-7-?$+?'5%-3$($&'-"7+

• >0?08$+&-+&$7&$7+S+0"0&-?'50(+
!  M%)H&-%5:'3'7?+
!  ,0%'5-5$($+

•  !"#$5&'-"+
!  9B?H7+-%5:'&'7+

• 4-"03-&-^'"7+

QK"-%?0('&'$7+-#+WH$%?+
R%-3B5&'-"+



• ,07$5&-?)+
+
• M-"8$"'&0(+K'(0&$%0(+0K7$"5$+-#+&:$+<07+
3$#$%$"7+

+
+

AK7&%B5&'-"7+'"+>B5&0(+W)7&$?+



• 6-K055-+
• 90%'kB0"0+
• Q(5-:-(+
• M-50'"$+
• W&$%-'37++
• P$0&+
• ;^$%5'7$+

90($+!"#$%&'('&)+G+d'#$7&)($+



• ;88+7BHH()+
+
• WH$%?+7BHH()+
+
• .0((-H'0"+&BK$7+

• O&$%B7+

!"#$%&'('&)D+!"'&'0(+;<0(B0&'-"+



• V-%_GBH+'7+"$80&'<$+

•  EIGT[+J+-#+5-BH($7+
+

O"$^H(0'"$3+!"#$%&'('&)+



•  !?H%-<$+6'?'"8+-#+!"&$%5-B%7$ ++
•  !"&%0B&$%'"$+'"7$?'"0&'-"+1!O!2+
•  !"+,'&%-+.$%&'('/0&'-"+1!,.2+

!  W&0"30%3+!,.+
!  !,.+F'&:+$88+3-"-%+
!  !,.+F'&:+7B%%-80&$+

!"#$%&'('&)+6%$0&?$"&7+



!"*4'&%2*5$%&'('6.&'2"*



•  EcUY+S+.'%7&+ “&$7&+&BK$” +K0K)+F07+K-%"+'"+;"8(0"3++

•  EcYE+S+!,.+'"+O=W=+

•  W&0%&$3+F'&:+4!.6+0"3+l!.6+

•  T[Ei+G+bcYJ+!,.+F'&:+&%0"7#$%+-#+$?K%)-+&-+B&$%B7+

!"+,'&%-+.$%&'('/0&'-"+G+P'7&-%)+



• [Tb*aF;F*=('"'=3*2c$%*!45*S[Wb*%$12%&'"8*B.&.*&2*^9^V*
*

•  +T,ObbX*=)=($3*2#*\d-*&%$.&/$"&*

• M[OXKX*('A$JC'%&@*B$('A$%'$3*
*

• WbOTTW*'"#."&3*C2%"*
*

!,.+W&0&'7&'57GT[EX+1d0&$7&+N$H-%&2+

M>M+T[EX+L0&'-"0(+N$H-%&+



• .0'($3+-&:$%+&%$0&?$"&7+
• 6BK0(+30?08$+
• W'8"'C50"&+?0($+#05&-%+
• QK7$"&+B&$%B7+
• M0%%'$%7+-#+8$"$&'5+3'7$07$7+
• 4$"3$%+7$($5&'-"+
• .$%&'('&)+H%$7$%<0&'-"aM0"5$%+H0&'$"&7+
• d$7K'0"G40)+M-BH($7+

V:-+L$$37+!,.m+



•  d'#$+<7=+3$7&%B5&'-"+-#+('#$+1$?K%)-72+
•  4$"3$%+W$($5&'-"+
•  4$"$&'5+&$7&'"8+-#+$?K%)-7++
+++++1n3$7'8"$%o+K0K'$72+
•  N$H%-3B5&'<$+n(0F7o+

!,.+0"3+;&:'57+



I@2*3@2<(B*B$='B$*'#*.*=2<1($:1$%32"*=."*@.A$*
'"#$%&'('&)*&%$.&/$"&*D'&@*!45E*
*
.F**3&.&$*82A$%"/$"&3*
CF**".&'2".(*#$%&'('&)*.8$"='$3*S\;dQV*
=F**%$1%2B<=&'A$*31$='.('3&3*
BF**13)=@2(28'3&3:13)=@'.&%'3&3*
$F**&@$*=2<1($:1$%32"*



;@2<(B*.*MK*)$.%*2(B*123&/$"21.<3.(*D2/."*
C$*.C($*&2*<3$*@$%*B.<8@&$%_3*$883*&2*@.A$*.*
=@'(B*D'&@*@$%*"$D*KU*)$.%*2(B*@<3C."BE*

*
.F *G$3*

CF *H2*



;@2<(B*.*D2/."*C$*.C($*&2*@.A$*31$%/*
$`&%.=&$B*#%2/*@$%*@<3C."B_3*"$D()*B$.B*
C2B)*32*&@.&*3@$*=."*@.A$*e&@$'%*=@'(BeE*

*
*.F*G$3*
*
*CF*H2*
*



IVF – Step by Step 



FSH 
  (+) 

.WP].-(('5($+W&'?B(0&'"8+P-%?-"$+

P-F+>-$7+N$5-?K'"0"&+.WP+V-%_+
6-+!"5%$07$+;88+LB?K$%m+

E2 
 (-) 

;T];7&%03'-(+

>$<$(-H'"8+
#-(('5($+

4#/#-!5200.%6/7!/##'#1%8'+7%



A<0%'0"+P)H$%7&'?B(0&'-"+



;88+N$&%'$<0(+



4--3+;88+



`03+;88+



.$%&'('/0&'-"+

• T+R%-"B5($'+1TRL2+
+
•  E+30)+0#&$%+$88+
%$&%'$<0(+



>0)+X+;?K%)-+



>0)+X+;?K%)-+



`(07&-5)7&+S+>0)+I+

9(+'5#%(&%9-#)%:#00;%<%=49%,!(*;.%;-27#%

!""$%*=$((*/.33*



P0&5:'"8+`(07&-5)7&+



;?K%)-+6%0"7#$%+



• Q77'7&$3+:0&5:'"8+
•  !"&%05)&-H(07?'5+7H$%?+'"k$5&'-"+1!MW!2+

• R%$'?H(0"&0&'-"+8$"$&'5+3'08"-7'7+
1R4>2+

• .%$$/'"8+
• ;88+3-"0&'-"+
• WB%%-805)+

WH$5'0(+!,.+R%-5$3B%$7+



Q77'7&$3+P0&5:'"8+



;?H&)+l-"0+



!MW!+



!MW!+



!MW!+



*
I@.&*.%$*&@$*%'3Z3*2#*!45E*
*
.F**C($$B'"8*%$f<'%'"8*C(22B*&%."3#<3'2"*
CF**1$(A'=*'"#$=&'2"*
=F**'"=%$.3$B*%'3Z*2#*=2"8$"'&.(*."2/.('$3*
BF**/<(&'1($*1%$8"."='$3*
$F**.((*2#*&@$*.C2A$*



I@2*3@2<(B*B$='B$*@2D*/.")*$/C%)23*.%$*
&%."3#$%%$BE*
*
.F**-@$*92=&2%*
CF**-@$*^2<1($:?$%32"*
=F**\/$%'=."*;2='$&)*2#*d$1%2B<=&'A$*Q$B'='"$*
BF**>2A$%"/$"&*
$F**d$('8'2<3*g$.B$%3*



• d$(.&$B*&2*.8$*."B*$/C%)2*f<.('&)*

!  ]XM*h*+JK*

!  XMJXb*h*K*

!  XUJ[,*h*KJX*

!  Y[,*h*X*

!  52%*1.&'$"&3*D'&@*K*2%*/2%$*#.'($B*!45*=)=($3O*
2%*.*122%*1%28"23'3O*=."*.BB*/2%$*C.3$B*2"*
=('"'=.(*i<B8/$"&*

P-F+90")+;?K%)-7+0%$+6%0"7#$%%$3m+



• 5%$$6$*7/C%)23*

• 92".&$*52%*d$3$.%=@:;&$/*^$((3*

• 7/C%)2*\B21&'2"*

• 9'3=.%B*
*

V:0&+P0HH$"7+&-+&:$+A&:$%+
;?K%)-7m+



I@.&*I2<(B*G2<*92*I'&@*G2<%*7/C%)23E*
*
.F **5%$$6$*."B*;&2%$*-@$/*
CF **92".&$*52%*d$3$.%=@*S$F8FO*;&$/*^$((3V*
=F **92".&$*-2*0&@$%3*52%*\B21&'2"*
BF **9'3=.%B*



• aF;F*5$%&'('&)*^$"&$%3*5%2/*;\d-:^9^**

• 5$/.($*.8$*

!  ]XM*j*MML*S[bLV*

!  XMJXb*j*[bL*SXTLV*

!  XUJ[,*j*XUL*SKULV*

!  [+J[K*j*KbL*S+WLV*

!  [XJ[[*j*+WL*SULV*

!  Y*[[*j*bL*SXLV*

!,.+WB55$77+N0&$7+G+T[EX+



*

• bXF[L*3'"8($&2"3*

• KMFbL*&D'"3*

• ,FTL*&%'1($&3*2%*/2%$*

*

!,.+W&0&'7&'57+d'<$+`'%&:7+G+T[EX+



W'"8($&-"+R%$8"0"5)+



6F'"+R%$8"0"5)+



6%'H($&+R%$8"0"5)+



•  Q.&$%".(*=2/1('=.&'2"3*

•  5$&.(*=2/1('=.&'2"3*

•  ^23&*
•  “;$($=&'A$*%$B<=&'2"”*

•  ;'"8($*$/C%)2*&%."3#$%*A3F*3<==$33*
%.&$3*

•  9'A2%=$*

!,.+0"3+9B(&'H($+R%$8"0"5)+



•  !,.+5)5($+\+?$3'50&'-"7+]+pE[*[[[GT[*[[[+
•  Q77'7&$3+:0&5:'"8+]+pI[[+
•  !MW!+]+pE*I[[+
•  .%$$/'"8+]+pU[[+
•  W&-%08$+]+pi[[a)$0%++
•  R4W+]+9'"'?B?+pX*I[[+
•  ;88+>-"-%+]+9'"'?B?+pEI*[[[+
•  WB%%-80&$+]+9'"'?B?+pZ[*[[[+

M-7&+-#+!,.+

H2&*^2A$%$B*P)*!"3<%."=$*!"*Q23&*;&.&$3k**



788*92".&'2"*



I2<(B*)2<*=2"3'B$%*C$'"8*."*$88*2%*
31$%/*B2"2%E*

.F *G$3*

CF *H2*



;88+3-"0&'-"+

•  !,.+#-%+&F-+

• >-"-%+
!  W&0"30%3+5-"&%-(($3+
-<0%'0"+
:)H$%7&'?B(0&'-"+

!  ;88+%$&%'$<0(+

• N$5'H'$"&+
!  ;?K%)-+&%0"7#$%+



• K+JX,*)$.%3*2(B*S2(B$%*'#*.*#%'$"B*2%*%$(.&'A$V*
• 5;N*]+,*
• >22B*1$%32".(*@$.(&@*."B*#./'()*@'3&2%)*

• H2%/.(*13)=@O*B%<8O*8$"$&'=*3=%$$"'"8*

• ?%$#$%.C()*1%'2%*$88*B2".&'2"*$`1$%'$"=$*
!  N2D*/.")*$883*D$%$*1%2B<=$BE*

!  9'B*1%$8"."=)*%$3<(&E*

+

V:-+0%$+50"3'30&$7+&-+K$+0"+
$88+3-"-%+m+



MB%%$"&+7&0&B7+-#+QN6+'"+&:$+OWQ+

WQN6+%$8'7&%)*+T[[Y+

d'<$+K'%&:+%0&$7++
H$%+&%0"7#$%+
#-%+#%$7:+$?K%)-7++
#%-?+-F"+0"3+
3-"-%+$887*++
K)+08$+-#+%$5'H'$"&+
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Sequencing DNA From the 
Blood of a Pregnant Woman 
Allows the Complete Genome 
Of the Fetus to Be Decoded! 

 
~10% of DNA in Maternal Plasma is From the Fetus 

Science Translational Medicine, December 8, 2010 (61,1-12) 

A New Era in DNA Testing!! 
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• Achondroplasia  
• ADPKD1  
• ADPKD2  
• Adrenoleukodystroph  
• Age-related aneuploidies  
• Alpha-thalassemia  
• Alpha-1-antitrypsin  
• Alport disease  
• Amyloid precursor protein (APP) 
mutation  
• ARPKD  
• Becker muscular dystrophy  
• Beta-thalassemia  
• Charcot Marie Tooth disease  
• Chromosomal translocations  
• Congenital adrenal hyperplasia  
• Cystic fibrosis  
• Down syndrome  
• Duchenne muscular dystophy  
• Dystonia  
• Epidermolysis bullosa  
• Familial dysautonomia  
• Fanconi anemia  
• FAP  
• Fragile X syndrome  
• Gaucher disease  
• Hemophilia A and B  
• HLA genotyping  
• HSNF5 mutation  

 

 
• Huntington disease  
• Hypophosphatasia  
• Incontinentia pigmenti  
• Kell disease  
• Klinefelter syndrome  
• LCHAD  
• Lesch Nyhan syndrome  
• Marfan syndrome  
• Multiple epiphysial dysplasia  
• Myotonic dystophy  
• Myotubular myopathy  
• NF1 and NF2  
• Norrie disease  
• Osteogenesis imperfecta  
• OTC deficiency  
• P53 mutations  
• PKU  
• Retinitis pigmentosa  
• SCA6  
• Sickle cell anemia  
• Sonic hedgehog mutations  
• Spinal muscular atrophy (SMA)  
• Tay-Sachs disease  
• Tuberous sclerosis  
• Turner syndrome  
• Von Hippel Lindau  
• X-linked hydrocephaly  
• X-linked hyper IgM syndrome  
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