
ȺŪɁȽȾɃ ȾȷȽ ȾȷɄɃȹȽɆɇɅȽȷȾɃ ɄȷɁȺɄȽɆɇȼɀȽɃ ȷŪȼɁɋɁ  

ȽȷɇɅȽȾȼ ɆɉɃȿȼ 

ȺɟɔŬůŰɐɟɘɞ ȽůŰɞɚɞɔɑŬɠ & ȺɛɓɟɡɞɚɞɔɑŬɠ 

ȷ. ȾɞŰůɑɜŬɠ 

ȷɜŬˊɚ. ȾŬɗɖɔɖŰɐɠ 



ɇɘ ŮɑɜŬɘ ɞɘ ůɡɔɔŮɜŮɑɠ ŬɜɤɛŬɚɑŮɠ 

Ç ˸̢̧̣̗̩̥̟̠̓ ̢̡̧̛̗̣̮̗̕ ̥̟ ̥Ừ̧̥̕ ̪Ù̦̬̥̪̣̒ ̝̔̚ 
̗Ù̱ ̩̝̣ ̨̙̣̣̝̝̓  

 

Ç ˸̣̩̟Ų̦̥̮̀Ừ̲̥̪̣ ̩̥ 15% ̩̮̣ ̞̗̣̩̮̣̒ ̨̩̝̣ 
̛̣̥̙̣̟̠̔ ̡̝̟̠̗̕ 

 

Ç ̆ ̡̧̠̥̒̚ ̧̩̝ ̢̡̧̛̘̦̪̥̥̙̗̕ Ù̥̪ ̢̛ ̧̩̟ ̢̡̧̛̗̣̮̗̕ 
̗̣̒Ù̧̩̪̤̝ ̠̗̟ ̨̧̛̛̪̙̙̣̕ ̢̡̧̛̗̣̮̗̕ ̡̛̠̗̩̗̟̕ 
̡̛̩̦̗̩̥̥̙̗̕ 

 



Ʉɞɡ ɞűŮɑɚɞɜŰŬɘ ɞɘ ůɡɔɔŮɜŮɑɠ ŬɜɤɛŬɚɑŮɠ 

Ç ˺̛̛̣̩̟̠̥̕ Ừ̧̗̦̙̥̣̩̒ 

 

Ç̧̛̗̦̙̥̣̩̇̒ ̩̥̪ Ừ̡̡̧̦̟̘̥̣̩̥̒  

 (Ù̬ ̢̫̦̗̠̗̒, ̟̥̕) 



ũŮɜŮŰɘəɞɑ ˊŬɟɎɔɞɜŰŮɠ 

Ç̢̨̢̧̦̮̥̮̟̗̠̍̓ ̢̡̧̛̗̣̮̗̕ 

   -  ˸̢̧̦̟̞̝̩̟̠̓ ̢̡̧̛̗̣̮̗̕  

     1. ˸̨̢̧̪̩̥̮̟̠̓   

      2. ̡̨̧̛̛̪̥̲̣̩̌̚  

  -  ˻̢̧̥̟̠̓ ̢̡̧̛̗̣̮̗̕  

 

Ç˺̧̥̣̟̟̗̠̓̚ ̢̡̡̧̛̛̩̗̤̟̒ 



ȷɟɘɗɛɖŰɘəɏɠ ŬɜɤɛŬɚɑŮɠ: MɖɢŬɜɘůɛɧɠ 

̝̃ ̬̦ ̢̨̢̧̮̥̮̟̗̠̱ ̨̢̧̟̗̬̮̦̟̱̚ (Non- disjunction)  

                                       

Þ            

 
      ˺̢̨̛̛̗̩̥̙̣̝̓: (Ț̨̢̟̮̗̕: 2n+1) ̔ (Mǫ̢̣̥̮̗̕: 2n - 1) 

      ̢̦̳̟̝̇ ̨̫̝̒ ̗̣̒Ù̧̩̪̤̝: M̨̨̢̧̮̗̯̠̟̱ [(2n+1)/(2n - 1)]  



ūɈɆȽɃȿɃũȽȾɃɆ ȾȷɅɈɃɇɈɄɃɆ 



Ƀɘ ŬɟɘɗɛɖŰɘəɏɠ ŬɜɤɛŬɚɑŮɠ 

Űɤɜ ɢɟɤɛɞůɤɛɎŰɤɜ 



ɆɈɁȹɅɃɀɃ DOWN (ɇɟɘůɤɛɑŬ 21)  

̪̬̣̱̩̝̩̗̉:  1:650  (21 q22 .1- q22 .3) 
 
̨̗̦̗̠̩̝̦̟̩̟̠̍̒: ˻̟̗̣̥̝̩̟̠̔ ̨̨̠̗̞̪̩̦̝̝̓, ̡̛̘̦̗̬̪̠̫̗̗̕. ˼Ù̕Ừ̝̚ ̨̘̝̒ 
̧̦̟̣̱, ̡̧̥̤̓ ̡̧̛̘̫̗̦̟̠̓ ̨̨̢̧̬̟̓, Ù̦̱Ų̩̮̝̀ ̧̩̝ ̡̨̨̧̙̳̗, ̨̛̙̠̦̟̗̒ 
Ù̡̢̗̗̟̗̗̕ çỪ̧̟̞̝̠̥̟̔̚è Ù̩̪̬̔, ̗Ù̡̨̱̠̟̝ ̩̥ ̪5̥  ̡̪̗̠̩̲̥̪̚ (̡̡̠̟̣̥̗̠̩̪̗̚̕), 
̢̡̧̛̗̣̮̗̕ ̧̠̗̦̟̒̚, ̛Ừ̡̢̢̧̛̗̣̟̝̣̓ ̡̢̧̛̥̟̳̤̟, ̛̥̤̗̕ ̡̢̛̪̬̗̟̗̕. 



ɆɈɁȹɅɃɀɃ DOWN (ɇɟɘůɤɛɑŬ 21)  



ɆɈɁȹɅɃɀɃ EDWARD (ɇɟɘůɤɛɑŬ 18) 

̪̬̣̱̩̝̩̗̉:  1:8000  
                             
̨̗̦̗̠̩̝̦̟̩̟̠̍̒: ˻̟̗̣̥̝̩̟̠̔ ̨̨̠̗̞̪̩̦̝̝̓, ̨̨̠̗̞̪̩̦̝̝̓ ̧̩̝ 
̗̣̒Ù̧̩̪̤̝, Ù̦̥̬̥̣̓ ̟̣̥̕, ̢̟̠̦̥̙̣̗̞̗̕, ̢̡̬̗̝̔ Ų̨̦̱̫̪̝̀ 
̩̮ ̣ ̳̩̮,̣ ̘̦̗̬̲ ̨̩̦̣̥̓, ̡̠̩̪̗̒̚ Ù̥ ̪ ̛̫̟ÙỪ̲̥̪̣, 
̨̧̬̗̦̗̠̩̝̦̟̩̟̠̥̲ Ừ̧̱̚ (rocker  bottom  feet ), ̢̡̧̛̗̣̮̗̕ 
̧̠̗̦̟̒̚ ̠̗̟ ̥̪̦̥Ù̥̟̝̩̟̠̥̲ 



̪̬̣̱̩̝̩̗̉:  1:25000  
 
̪̣̞̝̉̔ ̨̬̗̦̗̠̩̝̦̟̩̟̠̒: ̥̘̗̦̉̔ ̟̗̣̥̝̩̟̠̔̚ ̨̨̠̗̞̪̩̦̝̝̓, ̧̟̗̩̗̦̗̬̓̚ ̩̥ ̪
́̄̉, ̢̡̛̟̠̦̥̠̫̗̗̕, ̡̥̥Ų̡̛̛̦̥̙̠̫̗̗̀̕ (̢̡̗̣̮̗̗̕ ̩̥ ̪Ų̦̥̞̥̪̀̕ ̡̛̛̙̠̫̥̪̒ 
̗Ù ̱ ̩̥̣ ̥Ù̥̥̕ Ù̦̥̦̬̥̣̩̗̟̓ ̩  ̗ ̡̛̛̙̠̫̗̟̠̒ ̢̨̝̟̫̗̦̟̗̕ ̠̗̟  ̥ ̢̨̧̛̟̥̒̚ 
̡̧̛̙̠̫̗̥̓). ˸̢̫ơ̩̦̱Ừ̡̪̦̝ ̡̨̨̛̛̬̟̥̬̟̩̗̕  ̔ ̠̗̟ ̪Ų̨̛̦̮̯̥̬̟̩̗̀̕. 
̡̡̥̪̗̠̩̪̗̇̚̕, ̢̧̛̟̗̗̦̩̚̕ ̡̢̥̫̞̗̳̣, ̧̠̗̦̟̒̚, ̥̪̦̥Ù̥̟̝̩̟̠̥̲. 
 

ɆɈɁȹɅɃɀɃ PATAU (ɇɟɘůɤɛɑŬ 13) 



ȷɜɤɛŬɚɑŮɠ Űɤɜ 

űɡɚŮŰɘəɩɜ 

ɢɟɤɛɞůɤɛɎŰɤɜ 



ɆɈɁȹɅɃɀɃ TURNER (45,X) 

̪̬̣̱̩̝̩̗̉: 0,4:1000  
̨̗̦̗̠̩̝̦̟̩̟̠̍̒:  
˹̦̗̬̲ ̨̢̗̣̩̝̗̒, ̢̗̝̣̱̦̦̥̟̗ 
̠̗̟ ̨̛̩̟̦̱̩̝̩̗, ̛̗̪̬̣̟̠̱ 
̢̛̦̗̩̟̠̱̚ Ừ̩̦̲̙̟̥ (neck  
webbing ), ̡̨̘̗̟̱̩̝̩̗ ̩̮ ̣
̗̙̠̳̣̮̣ (cubitus  valgus ), 
̡̢̢̛̫̥̝̗̕̚ ̠̦̮̣̒, 
̗Ừ̡̨̧̥̠̣̥̪̕ ̡̧̞̝̓ ̢̨̗̩̳̣, 
̨̨̩̣̮̝̓  ̔ ̛̫̕ÙŲ̛̪̝̀ ̧̩̝ 
̧̗̥̦̩̔.  

 ̪̆Ừ̧̦̝̬̥̙̦̗̫̟̠̱ ̡̧̛̙̬̥̓ ̨̩ ̥
2  ̥ ̢̩̦̝̣̥̕ ̧̩̝ ̨̧̠̲̝̝ 
̗Ù̡̥̠̗̲Ừ̩̟ ̨̠̪̩̟̠̱ ̢̲̙̦̮̗ 
̨̩̥̣ ̗̪̬̣̗̓, ̡̬̪̥̞̳̦̗̠̗, 
̨̗̠̩̝̕ ̠̗̟ ̲̦̮̚Ù̗  ̔ ̢̥̝̗̕̚ 
̗̣ ̨̦̠̗̒̒. 



ɆɈɁȹɅɃɀɃ TURNER (XO) 



ɆɈɁȹɅɃɀɃ TURNER (XO) 



ȷɜɤɛŬɚɑŮɠ Űɤɜ űɡɚŮŰɘəɩɜ ɢɟɤɛɞůɤɛɎŰɤɜ 

̢̲̣̦̥̥̉̚ Klinefelter  47, XXY 
 

 ˾̨̪̬̣̱̩̝̩̗ ̨  ̨̧̛̛̛̙̣̣̟̔ ̜̳̣̩̮̣ ̗̦̦̣̮̣̓ 2/ 1000  
  
 
̪̣̞̝̉̔ ̨̬̗̦̗̠̩̝̦̟̩̟̠̒: ̋Ų̢̧̥̙̥̣̗̟̱̀̚ ̨  ̛ ̨̧̪̣̞̮̔ ̡̭̝̒ 
̢̩̥̗̒ ̢  ̛ ̢̗̠̦̟̒ Ù̱̟̗̚ ̠̗̟ ̨̡̫̪̟̥̥̙̟̠̱ ̢̠̥̦̱. ̟̠̦̥̃̕ 
̧̛̱̦̬̟, ̢̨̙̪̣̗̟̠̥̗̩̗̕, ̨̗̜̮̥Ừ̢̦̗̕, ̡̪̗̟̣̥Ų̥̝̝̀̕ ̩̮ ̣
̨Ừ̢̦̗̩̟̠̳̣ ̨̡̮̝̣̗̦̮̣̕ ̩̮ ̛̣̱̦̬̮̣ 
 



ɆɈɁȹɅɃɀɃ KLINEFELTER (47, XXY)  



ȷɜɤɛŬɚɑŮɠ Űɤɜ űɡɚŮŰɘəɩɜ ɢɟɤɛɞůɤɛɎŰɤɜ 

̢̲̣̦̥̥̉̚ 47,̍̍̍, ̨̪̬̣̱̩̝̩̗ ̨̛ ̨̧̛̛̙̣̣̟̔ ̜̳̣̩̮̣ ̡̞̝̮̣̓ 0,65:1000  
  
̢̲̣̦̥̥̉̚ 47,̍̋̋, ̨̪̬̣̱̩̝̩̗ ̨̛ ̨̧̛̛̙̣̣̟̔ ̜̳̣̩̮̣ ̗̦̦̣̮̣̓ 1,5:1000  
 



Ƀɘ ŭɞɛɘəɏɠ ŬɜɤɛŬɚɑŮɠ 

Űɤɜ 

 ɢɟɤɛɞůɤɛɎŰɤɜ 



ȹɃɀȽȾȺɆ ȷɁɋɀȷȿȽȺɆ 

ɉɅɋɀɃɆɋɀȷɇɋɁ 



Ḁ̊  ̢̡̧̛̛̛̟̟̠̦̥̤̗̭̟̕, ̬̥̪̣̓ Ừ̛̦̟̙̦̗̫̕ ̩  ̨̢̗̲̣̦̥̗̚ DiGeorge  (22 q11 ), 
William õs (7q11 ), Miller - Dieker  (17 p13 ), Prader- Willi  (15 q11 - 13 ), 
Angelman õs(15 q12 ), Langer - Giedion  (8q24 ), Rubinstein - Taybi  (16 p 13 .3), 
Alagille  (20 p)  

Ƀɘ ŭɞɛɘəɏɠ ŬɜɤɛŬɚɑŮɠ Űɤɜ ɢɟɤɛɞůɤɛɎŰɤɜ 



̗̦̗̩̝̦̥̲̣̩̗̟̇ ̛Ų̧̝̀̕: 
Å̝  ̡̛̛̤̟̭̝̒ Ù. .̢̛̬̦̟̠̔ ̡̛̩̟̠̔ ̡̛̛̤̟̭̝̒ ̩̥ ̪
̧̘̦̗̬̥̓ ̨̡̧̠̥̪̓ ̩̥ ̪ ̢̨̢̧̬̦̮̥̳̗̩̥ 5 
(̨̢̲̣̦̥̥̚ cri  du  chat ) ̢  ̛ ̨̬̗̦̗̠̩̝̦̟̩̟̠̒ 
̢̡̛̟̠̦̥̠̫̗̗̕, ̟̗̣̥̝̩̟̠̔̚ ̨̨̠̗̞̪̩̦̝̝̓, 
̨̛̪̙̙̣̔ ̠̗̦̟̥̚Ừ̞̟̗̒, ̡̢̠̗̒ ̢̱̥̟̥ ̢  ̛
̡̨̢̠̗̭̥̲̦̟̗ ̧̙̩̗̒ 

Ƀɘ ŭɞɛɘəɏɠ ŬɜɤɛŬɚɑŮɠ Űɤɜ 

ɢɟɤɛɞůɤɛɎŰɤɜ 



ũȺɁȺɇȽȾȼ ȸȷɆȼ ɆɈɁȹɅɃɀɋɁ  

ANGELMAN (15q12) ȾȷȽ PRADER-WILLI (15q11 -13) 



ɆɈɁȹɅɃɀɃ  

PRADER-

WILLI  



ɆɈɁȹɅɃɀɃ ANGELMAN  



       ɀŮɟɘəɏɠ ɗŬɜŬŰɖűɧɟŮɠ. ȼ ůɡɢɜɧŰɖŰɎ Űɞɡɠ 

ŬɡɝɎɜŮɘ ɛŮŰɎ Ŭˊɧ ɛŮɔɎɚŮɠ ŭɧůŮɘɠ ŬəŰɘɜɞɓɞɚɑŬɠ, 

ɢɖɛɘəɩɜ ɞɡůɘɩɜ ɘŭɘŬɑŰŮɟŬ əŬɟəɘɜɞɔɧɜɤɜ 

1. ȾɚɖɟɞɜɞɛɞɨɛŮɜŮɠ əŬŰɎ Űɞɜ ŮˊɘəɟŬŰɞɨɜŰŬ Űɨˊɞ: 

ŬɢɞɜŭɟɞˊɚŬůɑŬ, ˊɞɚɡŭŬəŰɡɚɑŬ 

2. ȾɚɖɟɞɜɞɛɞɨɛŮɜŮɠ əŬŰɎ Űɞɜ ɡˊɞɚŮɘˊɧɛŮɜɞ Űɨˊɞ: 

ɛɘəɟɞəŮűŬɚɑŬ, ůɡɔɔŮɜɐɠ ɡˊŮɟˊɚŬůɑŬ Űɤɜ 

ŮˊɘɜŮűɟɘŭɑɤɜ 

       ȼ ɗŬɜŬŰɖűɧɟɞɠ ŭɡůˊɚŬůɑŬ ɐ ɜŬɜɘůɛɧɠ ŬˊɞŰŮɚŮɑ 

Űɖ ůɡɢɜɧŰŮɟɖ ůɡɔɔŮɜɐ ŭɡůˊɚŬůɑŬ Űɞɡ ůəŮɚŮŰɞɨ  

ȷɜɤɛŬɚɑŮɠ Ŭˊɧ ɛŮŰŬɚɚŬɔɛɏɜŬ 

ɔɞɜɑŭɘŬ 



ɆɈɁȹɅɃɀɃ ȺɈŪɅȷɈɆɇɃɈ ɉ 

Å ɇɞ ɔɞɜɑŭɘɞ FMR1 ɏɢŮɘ ůɖɛŬɜŰɘəɧ ɟɧɚɞ ůŰɖɜ ŬɜɎˊŰɡɝɖ Űɞɡ ɜŮɡɟɘəɞɨ ůɡůŰɐɛŬŰɞɠ 

Å ɀɑŬ ŬɚɚɖɚɞɡɢɑŬ ŰɟɘɜɞɡəɚŮɞŰɘŭɘəɩɜ (CGG) ŮˊŬɜŬɚɚɐɣŮɤɜ ˊɟɞɖɔŮɑŰŬɘ Űɖɠ əɤŭɘəɞˊɞɘɞɨůŬɠ 

ˊŮɟɘɞɢɐɠ 

Å ȿɎɗɖ əŬŰɎ Űɖɜ ŬɜŰɘɔɟŬűɐ Űɖɠ CGG ˊŮɟɘɞɢɐɠ ɞŭɖɔɞɨɜ ůŮ Ŭɨɝɖůɖ (dynamic mutation) Űɞɡ 

Ŭɟɘɗɛɞɨ Űɤɜ ŮˊŬɜŬɚɚɐɣŮɤɜ ɛŮ ŬˊɞŰɏɚŮůɛŬ Űɖɜ ŬŭɡɜŬɛɑŬ ɛŮŰŬɔɟŬűɐɠ Űɞɡ ɔɞɜɘŭɑɞɡ 

 



ũȺɁȺɃȿɃũȽȾɃ ȹȺɁȹɅɃ ɆɈɁȹɅɃɀɃɈ 

ȺɈŪɅȷɈɆɇɃɈ ɉ 



ȾɅȽɆȽɀȺɆ ɄȺɅȽɃȹɃȽ ɇȼɆ ȷɁŪɅɋɄȽɁȼɆ 

ȺɂȺȿȽɂȼɆ 





ɇȺɅȷɇɃũɃɁɃɆ ȹɅȷɆȼ ȷɁȹɅɃũɃɁɋɁ 


