
ǉǱǦǨǳȁǯ ǵǫǪǮǦǸǶ ǊǉǐǇ ɲ9 Ǯǲ ǉ.Ǔ. ǗǵǫǶǦǳǷǰǴǩǴ,

ǉǱǦǨǳȁǯ ǦǱǱǫǶǩǴǱǴǩ-ǮǲǲǹǳǴǱǴǩ ǒǍ ǒǔ,

ǍǦǨ. ǐǦǺǫǪǶǴǯ  ǰǱǮǳǮǽǫǷǰǴǯ ǮǲǲǹǳǴǱǴǩǮǮ Ǯ ǦǱǱǫǶǩǴǱǴǩǮǮ ǈǒǞ

ǵǶǴǺ. ǕǖǔǊǋǙǗ ǆ.Ǖ. 

ʇʨʦʪʦʯʥʘʷ ʮʠʪʦʬʣʫʦʨʠʤʝʪʨʠʷ ʠ ʤʦʣʝʢʫʣʷʨʥʳʝ 
ʤʝʪʦʜʳ ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʧʝʨʚʠʯʥʳʭ ʠʤʤʫʥʦʜʝʬʠʮʠʪʦʚ



çʎʝʥʘ ʟʜʦʨʦʚʴʷ ʠ ʢʘʯʝʩʪʚʦ ʣʝʯʝʥʠʷ 

ʦʱʫʱʘʶʪʩʷ ʧʦʩʣʝ ʙʦʣʝʟʥʠé.è

ɼʝʥʠʩ ʀʚʘʥʦʚʠʯ ʌʦʥʚʠʟʠʥ
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ʇʝʨʚʠʯʥʳʝ ʠʤʤʫʥʦʜʝʬʠʮʠʪʳ - ʛʝʪʝʨʦʛʝʥʥʘʷ 

ʛʨʫʧʧʘʛʝʥʝʪʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ ʚʳʩʦʢʦʡ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴʶ 

ʢ ʠʥʬʝʢʮʠʷʤ, ʚʢʣʶʯʘʷ ʧʦʚʳʰʝʥʥʫʶ 

ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʢ ʦʪʜʝʣʴʥʳʤ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤ, ʩʢʣʦʥʥʦʩʪʴ ʢ ʘʫʪʦʠʤʤʫʥʥʳʤ 

ʥʘʨʫʰʝʥʠʷʤ, ʘʣʣʝʨʛʠʯʝʩʢʠʤ, 

ʘʫʪʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʩʠʥʜʨʦʤʘʤ, ʤʘʣʠʛʥʠʟʘʮʠʠ ʠ 

ʠʤʤʫʥʥʦʡ ʜʠʩʨʝʛʫʣʷʮʠʠ.



ʂʣʘʩʩʠʬʠʢʘʮʠʷʇʀɼ

ü ɼʝʬʠʮʠʪʳ ʘʥʪʠʪʝʣʦʦʙʨʘʟʦʚʘʥʠʷ (ʛʫʤʦʨʘʣʴʥʳʝ ʠʣʠ ɺ-ʢʣʝʪʦʯʥʳʝ): 

ʘʛʘʤʤʘʛʣʦʙʫʣʝʥʠʷ, ʆɺʀʅ, ʆɺʀʅ-ʧʦʜʦʙʥʳʝ ʩʠʥʜʨʦʤʳ (CARD11, PIK3CD, PRKCD, 

CTLA4, NFKB2)

ü ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʠʤʤʫʥʦʜʝʬʠʮʠʪʳ (ʊʂʀʅ ʠ ʂʀʅ)

ü ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʠʤʤʫʥʦʜʝʬʠʮʠʪʳ ʩ ʘʩʩʦʮʠʘʪʠʚʥʳʤʠ ʠʣʠ ʩʠʥʜʨʦʤʘʣʴʥʳʤʠ 

ʧʨʠʟʥʘʢʘʤʠ (ʩʠʥʜʨʦʤ ɼʠ ɼʞʦʨʜʞʠ, ʩʠʥʜʨʦʤ ɺʠʩʢʦʪʪʘ-ʆʣʜʨʠʯʘ, ʘʪʘʢʩʠʷ 

ʪʝʣʝʘʥʛʠʵʢʪʘʟʠʷ, ʩʠʥʜʨʦʤ ʅʠʡʤʝʛʝʥ, ʛʠʧʝʨ IgE ʩʠʥʜʨʦʤʳ)

ü ɿʘʙʦʣʝʚʘʥʠʷ ʠʤʤʫʥʥʦʡ ʜʠʩʨʝʛʫʣʷʮʠʠ (ʛʝʤʦʬʘʛʦʮʠʪʘʨʥʳʝ ʣʠʤʬʦʛʠʩʪʠʦʮʠʪʦʟʳ,  

IPEX ʩʠʥʜʨʦʤ, CD25, STAT5b, IL10Rʜʝʬʠʮʠʪʳ, STAT2, STAT1 GOF, STAT3 GOF 

ʩʠʥʜʨʦʤʳ)

ü ʂʦʥʛʝʥʠʪʘʣʴʥʳʝ ʜʝʬʝʢʪʳ ʬʘʛʦʮʠʪʦʚ (ʪʷʞʝʣʘʷ ʢʦʥʛʝʥʠʪʘʣʴʥʘʷ ʠʣʠ ʮʠʢʣʠʯʝʩʢʘʷ 

ʥʝʡʪʨʦʧʝʥʠʠ, ʃɸɼ, ʍɻɹ) ʠ ʜʨ. ʜʝʬʝʢʪʳ ʚʨʦʞʜʝʥʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ (TLRs, NEMO)

ü ɸʫʪʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ(ʉʝʤʝʡʥʘʷ ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʘʷ ʣʠʭʦʨʘʜʢʘ ʠ ʜʨ.)

ü ɼʝʬʝʢʪʳ ʩʠʩʪʝʤʳ ʢʦʤʧʣʝʤʝʥʪʘ

ü ʌʝʥʦʢʦʧʠʠ ʇʀɼ(ʘ/ʪ ʧʨʦʪʠʚ IL17, IL22, ʩʦʤʘʪʠʯʝʩʢʘʷ ʤʫʪʘʮʠʷ FAS)





ɻʫʤʦʨʘʣʴʥʳʝ ʜʝʬʝʢʪʳ 
ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ

Åʍ-ʩʮʝʧʣʝʥʥʘʷ ʘʛʘʤʤʘʛʣʦʙʫʣʠʥʝʤʠʷ

Åɻʠʧʝʨ-IgM ʩʠʥʜʨʦʤ

Åʉʝʣʝʢʪʠʚʥʳʡ IgA ʜʝʬʠʮʠʪ

Åɼʝʬʠʮʠʪ ʩʫʙʢʣʘʩʩʦʚ IgG

Åɼʝʬʝʢʪ ʩʠʥʪʝʟʘ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʘʥʪʠʪʝʣ

Åʊʨʘʥʟʠʪʦʨʥʘʷ ʤʣʘʜʝʥʯʝʩʢʘʷ 

ʛʠʧʦʛʘʤʤʘʛʣʦʙʫʣʠʥʝʤʠʷ



ʇʀɼ ïʟʘʙʦʣʝʚʘʥʠʷ, ʦʪʨʘʞʘʶʱʠʝ ʥʘʨʫʰʝʥʠʷ ʚ          

ʨʘʟʚʠʪʠʠ, ʩʦʟʨʝʚʘʥʠʠ ʠʣʠ ʬʫʥʢʮʠʷʭ ʢʣʝʪʦʢ               

ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ

ʉʝʛʦʜʥʷ ʠʟʚʝʩʪʥʦ ʙʦʣʝʝ 200 ʚʨʦʞʜʝʥʥʳʭ
ʥʘʨʫʰʝʥʠʡ ʠ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʨʘʩʪʝʪ
ʩ ʦʪʢʨʳʪʠʝʤ ʥʦʚʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʫʪʘʮʠʡ

ɻʝʥʝʪʠʯʝʩʢʠʝ ʜʝʬʝʢʪʳ ʧʨʠ ʇʀɼ 
ʧʨʠʚʦʜʷʪ ʢ ʦʩʪʘʥʦʚʢʝ ʨʘʟʚʠʪʠʷ
ʊ ʠ ɺ ʢʣʝʪʦʢ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ
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ɼʠʘʛʥʦʩʪʠʢʘ ʇʀɼ

¸ ʀʩʪʦʨʠʷʙʦʣʝʟʥʠ

¸ ʌʠʟʠʢʘʣʴʥʦʝʦʙʩʣʝʜʦʚʘʥʠʝ

¸ ʃʘʙʦʨʘʪʦʨʥʘʷʜʠʘʛʥʦʩʪʠʢʘ:

ʆʮʝʥʢʘʢʣʝʪʦʯʥʦʛʦʠʤʤʫʥʠʪʝʪʘ

(ʬʝʥʦʪʠʧʠʨʦʚʘʥʠʝʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝʪʝʩʪʳ)        

ʆʮʝʥʢʘʛʫʤʦʨʘʣʴʥʦʛʦʠʤʤʫʥʠʪʝʪʘ

ʠ ʩʠʩʪʝʤʳʢʦʤʧʣʝʤʝʥʪʘ

ʉʠʩʪʝʤʘʬʘʛʦʮʠʪʦʟʘ

ʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʝʠʩʩʣʝʜʦʚʘʥʠʷ



ʇʨʦʪʦʯʥʘʷ ʮʠʪʦʤʝʪʨʠʷ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ 
ʦʮʝʥʢʠ ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʧʨʠ 
ʧʝʨʚʠʯʥʳʭ ʠʤʤʫʥʦʜʝʬʠʮʠʪʘʭ

üʃʠʤʬʦʮʠʪʘʨʥʳʝ ʩʫʙʧʦʧʫʣʷʮʠʠ

üʄʠʪʦʛʝʥʥʘʷ ʠ ʘʥʪʠʛʝʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ (ʩʠʥʪʝʟ 

ʮʠʪʦʢʠʥʦʚ, ʵʢʩʧʨʝʩʩʠʷ ʘʢʪʠʚʘʮʠʦʥʥʳʭ ʤʘʨʢʝʨʦʚ)

üʇʨʦʣʠʬʝʨʘʮʠʷ ʣʠʤʬʦʮʠʪʦʚ: ʂʌʉʕ ʪʝʩʪ ʠ ʜʨ.

üʌʫʥʢʮʠʠ ʥʝʡʪʨʦʬʠʣʦʚ:ʙʫʨʩʪ ʪʝʩʪ, ʬʘʛʦʪʝʩʪ, 

ʭʝʤʦʪʘʢʩʠʩ, ʬʝʥʦʪʠʧ ʣʝʡʢʦʮʠʪʦʚ (CD11a/CD18,

üCD11b/CD18, CD11c/CD18)

üʕʢʩʧʨʝʩʩʠʷ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʤʦʣʝʢʫʣ



ʉʧʝʮʠʬʠʯʝʩʢʠʝ ʮʠʪʦʤʝʪʨʠʯʝʩʢʠʝ ʪʝʩʪʳ



ʎʠʪʦʤʝʪʨʠʯʝʩʢʠʝ ʪʝʩʪʳ ʚ ʣʘʙʦʨʘʪʦʨʠʠ 
ʠʤʤʫʥʦʣʦʛʠʠ ɼɻʂɹ ˉ9 ʠʤ. ɻ.ʅ. ʉʧʝʨʘʥʩʢʦʛʦ

ʌʝʥʦʪʠʧʠʨʦʚʘʥʠʝ ʣʠʤʬʦʮʠʪʦʚ

üʉʢʨʠʥʠʥʛ: CD3+, CD3+CD4+, CD3+CD8+, CD3-CD(16+56)+, 

CD3+CD(16+56)+

üʊ-ʣʠʤʬʦʮʠʪʳ: ʉD3+CD4+, CD3+CD8+, CD3+CD4+CD45RA+CD45RO-, 

CD3+CD4+CD45RA-CD45RO+,

CD3+CD4+CD45RA+CD45RO+,CD3+CD4+CD25+CD127low, CD3+TcR Ŭɓ+, 

CD3+TcR ɔŭ+

üɺ-ʣʠʤʬʦʮʠʪʳ: CD19+CD5+, CD19+CD27+IgD+, CD19+CD27+IgD-, 

CD19+CD27-IgD+, CD19+CD21low, CD19+CD38+++IgM+++, 

CD19+CD38+++IgMlow, CD19+CD21lowCD38low  

üɽʂʂ: CD3-CD(16+56)+, CD3-CD16+56+, CD3-CD56+CD57+



ɸʢʪʠʚʘʮʠʦʥʥʳʝ ʤʘʨʢʝʨʳ:
ʉD3+HLA DR+, CD3+CD25+, CD3+CD8+CD38+ 

ʌʫʥʮʠʦʥʘʣʴʥʳʝ ʪʝʩʪʳ: 

ʌɻɸ ʩʪʠʤʫʣʠʨʦʚʘʥʥʳʡ CD69, CD40L,

ʀʃ-6 ʩʪʠʤʫʣʠʨʦʚʘʥʥʳʡ STAT3,

ʌʄɸ ʩʪʠʤʫʣʠʨʦʚʘʥʥʳʝ IL17, INFɔ, TNFŬ

ɸʢʪʠʚʥʦʩʪʴ ʬʘʛʦʮʠʪʦʚ:

ʧʦʛʣʦʱʝʥʠʝ ʤʝʯʝʥʳʭ ʙʘʢʪʝʨʠʡ, ɹʫʨʩʪ-ʪʝʩʪ

ʉʧʝʮʠʬʠʯʝʩʢʠʝ ʤʘʨʢʝʨʳ: WASp, CD40L
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ʇʨʠʤʝʨʳ ʧʨʠʤʝʥʝʥʠʷ 
ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʘʣʛʦʨʠʪʤʦʚ 
ʇʀɼ ʚ ʥʘʰʝʡ ʧʨʘʢʪʠʢʝ



ɻʫʤʦʨʘʣʴʥʳʝ (ɺ-ʢʣʝʪʦʯʥʳʝ) 
ʠʤʤʫʥʦʜʝʬʠʮʠʪʳ 



ʍ-ʩʮʝʧʣʝʥʥʘʷ ʘʛʘʤʤʘʛʣʦʙʫʣʠʥʝʤʠʷ

ʉD19=0,1% CD3CD4=38% CD3CD8=51% CD3-CD(16+56)=4%

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʢʨʠʪʝʨʠʠ

1. ʇʘʮʠʝʥʪʳ ʤʫʞʩʢʦʛʦ ʧʦʣʘ ʩ ʫʨʦʚʥʝʤ ɺ-ʣʠʤʬʦʮʠʪʦʚʤʝʥʝʝ, 
ʯʝʤ 2%
2. ʊʷʞʝʣʘʷ ʨʝʜʫʢʮʠʷ ʚʩʝʭ ʠʟʦʪʠʧʦʚ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ
3. ʄʫʪʘʮʠʷ ʚ Btk ʛʝʥʝ (ʪʠʨʦʟʠʥʢʠʥʘʟʘ ɹʨʫʪʦʥʘ)
4. ʆʪʩʫʪʩʪʚʠʝ ʤʈʅʂ ʠ ʙʝʣʢʘ Btk ʚ ʣʠʤʬʦʮʠʪʘʭ ʠ ʤʦʥʦʮʠʪʘʭ
5. ʉʥʠʞʝʥʥʳʡ ʫʨʦʚʝʥʴ ɺ-ʣʠʤʬʦʮʠʪʦʚ(<2%) ʫ ʨʦʜʩʪʚʝʥʥʠʢʦʚ 
ʤʫʞʩʢʦʛʦ ʧʦʣʘ ʧʦ ʤʘʪʝʨʠʥʩʢʦʡ ʣʠʥʠʠ (ʜʷʜʠ, ʢʫʟʝʥʳ, 
ʧʣʝʤʷʥʥʠʢʠ)  

ʍʨʦʥʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʣʝʛʢʠʭ, ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʝ 
ʧʨʦʮʝʩʩʳ ʥʝʷʩʥʦʡ ʵʪʠʦʣʦʛʠʠ



ɸʛʘʤʤʘʛʣʦʙʫʣʠʥʝʤʠʷ

ˉ ʧʦʣʉD3

%

CD19

%

NK

%

IgG

ʛ/ʣ

IgA

ʛ/ʣ

IgM

ʛ/ʣ

TREC
ʂʦʧ/106

KREC
ʂʦʧ/106

Pt1 13ʣ ʤ 92 0 5 <1,4 0,02 <0,05 2,2E+05 ʦʪʨ

Pt2 13ʣ ʤ 88 0 11 6,16 <0,05 <0,05 4,8E+04 ʦʪʨ

Pt3 14ʣ ʤ 80 0 15 <1,08 <0,05 <0,05 5,7E+03 ʦʪʨ

Pt4 11ʣ ʤ 94 0 3 7,20 0,07 <0,05 3,6E+05 ʦʪʨ

Pt5 ? ʤ 81 0 12 4,15 <0,05 <0,05 1,9E+05 ʦʪʨ

N 10-

16ʣ

- 66-76 12-22 6-27 8,2-

10,7

1,0-

2,3

0,6-

2,0

2,3E+03

-

2,5E+05

1,0E+03

-

1,0E+05



http://images.yandex.ru/yandsearch?p=5&text=%D0%BF%D1%80%D0%B8%D0%BA%D0%BE%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5 %D0%BA%D0%B0%D1%80%D1%82%D0%B8%D0%BD%D0%BA%D0%B8&fp=5&pos=154&uinfo=ww-1583-wh-805-fw-1358-fh-598-pd-1&rpt=simage&img_url=http://kotomatrix.ru/images/lolz/2008/08/05/oD.jpg
http://images.yandex.ru/yandsearch?p=5&text=%D0%BF%D1%80%D0%B8%D0%BA%D0%BE%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5 %D0%BA%D0%B0%D1%80%D1%82%D0%B8%D0%BD%D0%BA%D0%B8&fp=5&pos=154&uinfo=ww-1583-wh-805-fw-1358-fh-598-pd-1&rpt=simage&img_url=http://kotomatrix.ru/images/lolz/2008/08/05/oD.jpg


ʆʙʱʠʡ ʚʘʨʠʘʙʝʣʴʥʳʡ ʠʤʤʫʥʦʜʝʬʠʮʠʪ
(ʆɺʀʅ)

Åɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʢʨʠʪʝʨʠʠ

1. ʇʘʮʠʝʥʪʳ ʤʫʞ. ʠʣʠ ʞʝʥ. ʧʦʣʘ ʩ ʪʷʞʝʣʦʡ  ʨʝʜʫʢʮʠʝʡ IgGʠ IgA (2SD ʥʠʞʝ 

ʩʨʝʜʥʝʛʦ) ʠ ʩ ʥʦʨʤʘʣʴʥʳʤ, ʥʠʟʢʠʤ ʠʣʠ ʦʯʝʥʴ ʥʠʟʢʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ɺ-

ʣʠʤʬʦʮʠʪʦʚ.

2. ʆʙʳʯʥʦ ʩ ʧʦʟʜʥʠʤ ʥʘʯʘʣʦʤ (ʩʪʘʨʰʝ 2 ʣʝʪ)

3. ʉʣʘʙʳʡ ʦʪʚʝʪ ʥʘ ʚʘʢʮʠʥʘʮʠʶ (ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʩʧʝʮʠʬʠʯʝʩʢʠʭ Ig)

4. ʀʩʢʣʶʯʝʥʠʝ ʜʨʫʛʠʭ ʩʣʫʯʘʝʚ  ʛʠʧʦʛʘʤʤʦʛʣʦʙʫʣʠʥʝʤʠʠ

Å ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʨʘʟʣʠʯʥʳʭ ʢʣʠʥʠʯʝʩʢʠʭ ʬʝʥʦʪʠʧʦʚ  (ʪʠʧB+/B-, ʪʠʧ 

smB+/smB-)

Å ɺʘʨʠʘʙʝʣʴʥʘʷ ʛʝʥʝʪʠʢʘ: ICOS, CD19, CD21, TACI (AD,AR), BAFF-R, Msh5, 

CD27, hypomorphic Rag1
Å ʈʝʮʠʜʠʚʠʨʫʶʱʠʝ ʠʥʬʝʢʮʠʠ, ʧʦʚʳʰʝʥ ʨʠʩʢ ʘʫʪʦʠʤʤʫʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ, ʛʨʘʥʫʣʝʤ, ʟʘʙʦʣʝʚʘʥʠʡ ɾʂʊ (ʣʷʤʙʣʠʠ, 

ʢʦʣʠʪʳ, ʢʨʠʧʪʦʩʧʦʨʠʜʠʠ).



ʆʙʱʠʡ ʚʘʨʠʘʙʝʣʴʥʳʡ ʠʤʤʫʥʦʜʝʬʠʮʠʪ

ʣʠʤʬ.

ʘʙʩ

CD3

%

ʉD4

%

CD8

%

ʉD4/

CD8

CD19

%

NK

%

TREC

ʢʦʧ/105

KREC

ʢʦʧ/105

Pt1 17ʣ ʞ 1860 85 31 51 0,6 11 3 2,2E+04 3,2E+02

Pt2 10ʣ ʞ 2542 77 33 36 0,9 13 8 9,9ɽ+037,6ɽ+02

Pt3 5ʣ ʤ 1900 64 31 15 2,0 8 28 2,7ɽ+043,5ɽ+01

Pt4 16ʣʤ 164 73 24 41 0,8 2 15 ʦʪʨ 2,2ɽ+01

Pt5 14ʣʤ 905 71 18 49 0,4 9 15 1,9ɽ+031,9ɽ+03

Pt6 4ʛ ʤ 2684 76 50 22 2,3 7 14 8,3ɽ+041,4ɽ+02

Pt7 17ʣʤ 960 68 19 41 0,5 6 14 2,3ɽ+021,1ɽ+02

Pt8 11ʣʤ 2657 37 20 24 0,8 7 40 2,5ɽ+042,2ɽ+03

Pt9 13ʣʤ 2310 83 17 57 0,3 5 8 8,8ɽ+021,6ɽ+03

Pt10 11ʣʤ 2272 52 23 23 1,0 16 28 1,9ɽ+045,4ɽ+03

N 10-

16ʣ

>2000 66-76 33-41 27-35 1,1-

1,4

12-22 6-27 2,3ɽ+03

-

2,5ɽ+05

1,0ɽ+03

-

1,0ɽ+05





ɼʠʬʬʝʨʝʥʮʠʨʦʚʢʘ ʊ ʠ ɺ ʣʠʤʬʦʮʠʪʦʚ ʩ 
ʵʪʘʧʦʤ  ʨʝʘʨʘʥʞʠʨʦʚʢʠ ʊ ʠ ɺ ʢʣʝʪʦʯʥʳʭ 
ʨʝʮʝʧʪʦʨʦʚ ʠ ʛʝʥʝʪʠʯʝʩʢʠʝ ʜʝʬʝʢʪʳ, 
ʧʨʠʚʦʜʷʱʠʝ ʢ ʨʘʟʚʠʪʠʶ ʇʀɼ.



˿͔͍͙͔ͦͪ͊ͤ͘ ́-͔ͭͦ͟͡;͎ͤͦͦ ͔ͪͼ͔ͨͭͦͪ͊ ͙ TREC

Vh VhVɻ 1 ʵwŜŎVɻ 2-Dɻ 2-Jɻ 1 Wʵ /ʵVɻ 3 ˕Wh Wʰ /ʰ

Vh VhVɻ 1 ʵwŜŎVɻ 2-Dɻ 2-Jɻ 1 Wʵ /ʵVɻ 3 ˕Wh Wʰ /ʰVh VhVɻ 1 ʵwŜŎ̞Wh Wʰ /ʰ

TREC

Vh VhVɻ 1 ʵwŜŎ̞Wh Wʰ /ʰ

Vh VhVɻ 1 /ʰ
Vh -Jh
ͦ͟͡Έͼͦ

Vˁ ςJˁ coding joint



˿͔͍͙͔ͦͪ͊ͤ͘ B-͔ͭͦ͟͡;͎ͤͦͦ ͔ͪͼ͔ͨͭͦͪ͊ ͙ KREC

Vˁ Vˁ Vˁ Vˁ Vˁ Jˁ

Intron RSS

iEˁ Cˁ оΩ9ˁ Kde

Vˁ Vˁ Vˁ Vˁ Vˁ Jˁ

Intron RSS

iEˁ Cˁ оΩ9ˁ Kde
Vˁ -Jˁ
ͦ͟͡Έͼͦ

Vˁ Vˁ Vˁ iEˁ Cˁ оΩ9ˁ Kde

KREC

Intron RSS ςKde
signal joint

Intron RSS ςKde
coding joint

TREC ͙  KRECςͣ ͔͊ͪͪ͟· ͔͍ͤ͒͊ͤͦ 
͙͙͎͙͍͍ͣͣͪͪͦ͊΄͙ͻ ͤ͊ ͔͙ͨͪͺ͔͙ͪΌ ́-͙ ˤ-

͙ͣ͡ͺͦͼ͙͍ͭͦ



˸ͯ͡Έ͙͔ͭͨͫͤ͊͟͡Ύ 
͙ͦ͟͡;͔͍͔ͫͭͤͤ͊Ύ ˽̇˾

KREC

ALB
TRECFam/Green

Joe/Hex/VIC/Y
ellow

Rox/Orange

˨͙͚͊ͤ͘ ͔ͭͫͭ-͙͔ͫͫͭͣ·

˸͙΄͔͙ͤ ͒͡Ύ ͨͦ͒͋ͦͪ͊ ͚͔͍ͨͪ͊ͣͪͦ ͙ ͺ͔ͯͦͪͫ͡ͼ͔ͤͭͤͦ-͔ͣ;͔ͤ·ͻ ͍ͦͤ͒ͦ͘

˴͊ͤ͊͡· ͔͔͒ͭ͟ͼ͙͙ ͙͎ͫͤ͊͊͡

ˤ͔͙͚ͤͯͭͪͤͤ ͦͤͭͪͦ͟͡Έ ς
ͺ͎͔ͪ͊ͣͤͭ ͎͔ͤ͊ ALB
;͔͍͔ͦ͊͟͡Υ

Å ˮͫ͟͡Ό;͔͙͔ͤ ͦ͗ͤͦ͡-
͙͔ͨͦͦ͗ͭ͡͡Έͤ·ͻ 
͔ͪͯ͘͡Έ͍ͭ͊ͭͦ 

Å ˻ͼ͔ͤ͊͟ 
Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟ 
Ήͫͭͪ͊͟͟ͼ͙͙ ˹˴

˸͔͙͊ͭͪ͊͡ ͒͡Ύ 
͙͔͍͙ͫͫ͒ͦ͊ͤ͡ΎΥ ͼ͔͡Έͤ͊Ύ 

͍ͪͦ͟Έ

˴͙͊͋ͪ͊ͭͦͪ͡·Υ ͙͔͙͍ͤ͊ͪͦ͊ͤͤ͘͡·͔ ͙ͨ͊ͣ͒͘͡·Σ ͔ͫͦ͒ͪ͗͊΅͙͔ 
ͼ͔͔͍͡·͔ ͺ͎͔ͪ͊ͣͤͭ·Σ ͫ ͙͍͔͚ͫͭͤͦ͘ ͦͤ͟ͼ͔ͤͭͪ͊ͼ͙͔͚

˿ͨͦͫͦ͋ Ήͫͭͪ͊͟͟ͼ͙͙ ˹˴Υ ͍͙͊ͭͦͣ͊ͭ;͔͙͚ͫ͟ ςPrepito, PerkinElmer
˾ͯ;͚ͤͦ ςζ˾ˮˣ˻-͔ͨͪͨηΣ ̅ˣ̂˹ ̇˹ˮˮ ͙͔͙͎͙͙̏ͨ͒ͣͦͦ͡



˸͔ͭͦ͒ -˽̇˾ ͍ ͔ͪ͊͡Έͤͦͣ ͍͔͔͙ͪͣͤ

ˤ·͔͔͙͔͒ͤ͡ 
˨˹˴

͔̇͡Έͤ͊Ύ ͍ͪͦ͟Έ ͙͙͡ 
ͫͯͻ͙͔ ͨΎͭͤ͊ ͍͙ͪͦ͟

ˢ͙ͣͨ͡ͺ͙͊͟ͼ͙Ύ

Neonatal screening for severe primary 
immunodeficiency diseases using
high-throughput triplex real-time PCR

Stephan Borteet all, Blood. 2012

2560͙͊ͤͦͤͣͤ·ͻ ͊ͪͭ͟  Ҍ пф ˽ˮ˨

с ͔͔͚͒ͭ ͫ ͊ͤͦͣ͊͡Έͤ·͙ͣ 
TREC/KREC (0,23%)

˨͔͔ͭ͟ͼ͙Ύͺ͔ͯͦͪͫ͡ͼ͔ͤͼ͙͙



˜ˣ˝ ̃ ̑̆̇̉̍̆ 
̝̑̆́̌̎̏̄̏ ̃̑̆̍̆̎̉

˞̠̓́̎̅́̑̓̎́ 
̍̆̓̏̅̉̋́

˜̑̏̒̓ ̃ 
̗̉̎̓̆̑̐̑̆̓́̉̉

˗̘̠̏̎̆̎́ ̗̆̎́ -̏̋̏̌̏

ρπππ ̑̔̂̌̆̊/́̎́̌̉̈





ʆʙʱʠʡ ʚʘʨʠʘʙʝʣʴʥʳʡ ʠʤʤʫʥʦʜʝʬʠʮʠʪ

ʣʠʤʬ.

ʘʙʩ

CD3

%

ʉD4

%

CD8

%

ʉD4/

CD8

CD19

%

NK

%

TREC

ʢʦʧ/105

KREC

ʢʦʧ/105

Pt1 17ʣ ʞ 1860 85 31 51 0,6 11 3 2,2E+04 3,2E+02

Pt2 10ʣ ʞ 2542 77 33 36 0,9 13 8 9,9ɽ+037,6ɽ+02

Pt3 5ʣ ʤ 1900 64 31 15 2,0 8 28 2,7ɽ+043,5ɽ+01

Pt4 16ʣʤ 164 73 24 41 0,8 2 15 ʦʪʨ 2,2ɽ+01

Pt5 14ʣʤ 905 71 18 49 0,4 9 15 1,9ɽ+031,9ɽ+03

Pt6 4ʛ ʤ 2684 76 50 22 2,3 7 14 8,3ɽ+041,4ɽ+02

Pt7 17ʣʤ 960 68 19 41 0,5 6 14 2,3ɽ+021,1ɽ+02

Pt8 11ʣʤ 2657 37 20 24 0,8 7 40 2,5ɽ+042,2ɽ+03

Pt9 13ʣʤ 2310 83 17 57 0,3 5 8 8,8ɽ+021,6ɽ+03

Pt10 11ʣʤ 2272 52 23 23 1,0 16 28 1,9ɽ+045,4ɽ+03

N 10-

16ʣ

>2000 66-76 33-41 27-35 1,1-

1,4

12-22 6-27 2,3ɽ+03

-

2,5ɽ+05

1,0ɽ+03

-

1,0ɽ+05



ʆʙʱʠʡ ʚʘʨʠʘʙʝʣʴʥʳʡ ʠʤʤʫʥʦʜʝʬʠʮʠʪ



ɼʠʬʬʝʨʝʥʮʠʨʦʚʢʘ ɺ-ʣʠʤʬʦʮʠʪʦʚ

J. Clin. Immunol (2013) 33:731-
741



ɺ natural 
effector
non-switched 

B memory 
switched

B 
transitional

B plasmablasts

B immature

B activated

J. Clin. Immunol (2013) 33:731-741



ʍ-ʩʮʝʧʣʝʥʥʳʡ ʛʠʧʝʨ IgM ʩʠʥʜʨʦʤ

CD3+CD40L+=24% CD3+CD40L+=0%

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʢʨʠʪʝʨʠʠ

ʇʘʮʠʝʥʪʳ ʤʫʞʩʢʦʛʦ  ʧʦʣʘ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ IgG ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʥʘ 
2SD ʥʠʞʝ ʥʦʨʤʳʠ ʦʜʥʠʤ ʠʟ ʩʣʝʜʫʶʱʠʭ ʧʨʠʟʥʘʢʦʚ:

1. ʅʦʨʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʊ-ʣʠʤʬʦʮʠʪʦʚ ʠ ʥʦʨʤʘʣʴʥʳʡ ʤʠʪʦʛʝʥʥʳʡ 
ʦʪʚʝʪ ʊ-ʣʠʤʬʦʮʠʪʦʚ
2. ʅʦʨʤʘʣʴʥʦʝ ʠʣʠ ʧʦʚʳʰʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ɺ-ʣʠʤʬʦʮʠʪʦʚ, ʥʦ 
ʦʪʩʫʪʩʪʚʠʝ ʘʥʪʠʛʝʥ-ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʘʥʪʠʪʝʣ
3. ʆʜʥʘ ʠʣʠ ʙʦʣʝʝ ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʠʥʬʝʢʮʠʠ: ʨʝʮʠʜʠʚʠʨʫʶʱʠʝ 
ʠʥʬʝʢʮʠʠ ʚ ʧʝʨʚʳʝ 5 ʣʝʪ ʞʠʟʥʠ; Pneumocystis carinii ʚ ʧʝʨʚʳʡ ʛʦʜ 
ʞʠʟʥʠ; ʥʝʡʪʨʦʧʝʥʠʷ; ʜʠʘʨʝʷ ʚʳʟʚʘʥʥʘʷ Cryptosporidium, Sclerosing 
cholangitis, ʘʧʣʘʩʪʠʯʝʩʢʘʷ ʘʥʝʤʠʷ, ʚʳʟʚʘʥʥʘʷ Parvovirus 
4. ʆʪʩʫʪʩʪʚʠʝ ʵʢʩʧʨʝʩʩʠʠ CD40L(CD154) ʥʘ ʘʢʪʠʚʠʨʦʚʘʥʥʳʭ CD4+ ʊ-
ʢʣʝʪʢʘʭ.

ʧʘʮʠʝʥʪʢʦʥʪʨʦʣʴ



ɼʨʫʛʠʝ ʠʤʤʫʥʦʜʝʬʠʮʠʪʥʳʝ 
ʩʠʥʜʨʦʤʳ



ʉʠʥʜʨʦʤ ɼʠ ɼʞʦʨʜʞʠ

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʢʨʠʪʝʨʠʠ

ʉʥʠʞʝʥʥʦʝ ʠʣʠ ʥʦʨʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʊ-

ʣʠʤʬʦʮʠʪʦʚ, ʥʦʨʤʘʣʴʥʦʝ ʠʣʠ ʧʦʚʳʰʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ɺ-

ʣʠʤʬʦʮʠʪʦʚ, ʫʨʦʚʝʥʴ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʥʦʨʤʘʣʴʥʳʡ ʠʣʠ 

ʩʥʠʞʝʥʥʳʡ.

Åɸʫʪʦʩʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʦ ʥʘʩʣʝʜʫʝʤʳʝʠʣʠ ʩʧʦʨʘʜʠʯʝʩʢʠʝ 

ʜʝʣʝʮʠʠ ʚ 22ʭʨʦʤʦʩʦʤʝ (22q11-pter(ʠʣʠ 10p).

ɸʛʝʥʝʟʠʷ ʠʣʠ ʜʠʩʛʝʥʝʟ ʧʘʨʘʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ, ʘʧʣʘʟʠʷ 

ʪʠʤʫʩʘ, ʯʝʨʝʧʥʦ-ʣʠʮʝʚʳʝ ʜʠʩʤʦʨʬʠʠ, ʜʝʬʝʢʪʳ ʘʦʨʪʳ, ʧʦʨʦʢʠ 

ʩʝʨʜʮʘ, ʨʝʮʠʜʠʚʠʨʫʶʱʠʝ ʚʠʨʫʩʥʳʝ, ʛʨʠʙʢʦʚʳʝ ʠ ʙʘʢʪʝʨʠʘʣʴʥʳʝ 

ʠʥʬʝʢʮʠʠ.  



ʉʠʥʜʨʦʤ ɼʠ-ɼʞʦʨʜʞʠ



ʉʠʥʜʨʦʤ ɼʠ ɼʞʦʨʜʞʠ

ʧʦʣ ʣʠʤ

ʘʙʩ

CD3

%

CD19

%

NK

%

TREC

ʢʦʧ/106

KREC

ʢʦʧ/106

Pt1 1ʤ3ʥ ʤ 2223 38 29 27 5,09E+01 5,3E+02

Pt2 2,5ʤʤ 1764 9 23 59 ʦʪʨ ʦʪʨ

Pt3 3ʤ ʤ 1479 20 29 51 ʦʪʨ 9,8ɽ+03

Pt4 6ʤ ʤ 5314 28 34 15 ʦʪʨ 1,1E+04

Pt5 3ʛ ʤ 5122 18 45 37 8,9ɽ+043,8ɽ+05

Pt6 4ʛ ʞ 3300 30 42 28 ʦʪʨ 6,8ɽ+03

Pt7 5ʣ ʞ 4505 55 27 10 ʦʪʨ 1,8ɽ+01

Pt8 3ʛ ʤ 3675 22 52 20 ʦʪʨ 7,7ɽ+01

Pt9 7ʣ ʤ 2112 55 25 18 ʦʪʨ 7,7ɽ+02

Pt10 7ʣ ʤ 1517 47 23 23 ʦʪʨ ʦʪʨ

Pt11 9ʣ ʤ 2450 44 16 35 ʦʪʨ 4,9ɽ+03

Pt12 ? ʤ 1386 46 25 19 ʦʪʨ ʦʪʨ

Pt13 17ʣ ʞ 480 69 6 21 3,1ɽ+00ʦʪʨ

Pt14 12ʣ ʞ 1086 80 11 6 3,08ɽ+013,5ɽ+03

N >2400 59-78 16-26 3,5-21 2,3E+03-

3,2E+05

1,0E+03

1,0E+05



ʉʠʥʜʨʦʤ ɼʠ ɼʞʦʨʜʞʠ (ʘʫʪʦʠʤʤʫʥʥʳʝ 
ʦʩʣʦʞʥʝʥʠʷ)

ɿʜʦʨʦʚʳʡ ʢʦʥʪʨʦʣʴ IL17=2%ʇʘʮʠʝʥʪʢʘ 13 IL17=0,1% ɿʜʦʨʦʚʳʡ ʢʦʥʪʨʦʣʴ INFɔ=11%

ɼʚʝ ʛʨʫʧʧʳ ʧʘʮʠʝʥʪʦʚ: ʙʝʟ ʘʫʪʦʠʤʤʫʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ  ʠ ʩ ʘʫʪʦʠʤʤʫʥʥʳʤʠ ʦʩʣʦʞʥʝʥʠʷʤʠ
ɼʚʝ ʛʨʫʧʧʳ ʢʦʥʪʨʦʣʝʡ: ʙʝʟ ʇʀɼ, ʥʦ ʩ ʠʜʠʦʧʘʪʠʯʝʩʢʦʡ ʪʨʦʤʙʦʮʠʪʦʧʝʥʠʝʡ (ITP) ʠ ʟʜʦʨʦʚʳʝ.

IL17 INFɔ



ɼʝʬʝʢʪʳ ʨʝʧʘʨʘʮʠʠ ɼʅʂ
Å ʇʨʦʛʨʝʩʩʠʚʥʦʝ ʩʥʠʞʝʥʠʝ ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʊ-ʠ ɺ-ʣʠʤʬʦʮʠʪʦʚ, ʯʘʩʪʦ 

ʩʥʠʞʝʥʳ IgA, IgE ʠ ʩʫʙʢʣʘʩʩʳ IgG, ʧʦʚʳʰʝʥʳ ʤʦʥʦʤʝʨʳ IgM, ʩʥʠʞʝʥʘ 

ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʘʥʪʠʪʝʣ ʠ ʦʪʚʝʪ ʥʘ ʘʥʪʠʛʝʥʳ.

Åɸʪʘʢʩʠʷ ʪʝʣʝʘʥʛʠʵʢʪʘʟʠʷ (ʩʠʥʜʨʦʤ ʃʫʠ-ɹʘʨ)

ʄʫʪʘʮʠʷ ʚ ATM ʛʝʥʝ

ʅʘʨʫʰʝʥʠʷ ʢʣʝʪʦʯʥʦʛʦ ʮʠʢʣʘ, ʜʝʬʝʢʪʳ ʨʝʧʘʨʘʮʠʠ ɼʅʂ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʛʝʥʘʭ 

ʊ-ʢʣʝʪʦʯʥʦʛʦ ʨʝʮʝʧʪʦʨʘ ʠ ʛʝʥʘʭ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ, ʭʨʦʤʦʩʦʤʥʘʷ 

ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ, ʧʨʦʛʨʝʩʩʠʨʫʶʱʘʷ ʮʝʨʝʙʨʘʣʴʥʘʷ ʘʪʘʢʩʠʷ, ʪʝʣʘʥʛʠʵʢʪʘʟʠʷ, 

ʣʠʤʬʦʨʝʪʠʢʫʣʷʨʥʳʝ ʠ ʜʨ. ʤʘʣʠʛʥʠʟʘʮʠʠ, ʧʦʚʳʰʝʥʥʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ 

ʨʘʜʠʘʮʠʠ, ʨʝʮʠʜʠʚʠʨʫʶʱʠʝ ʩʠʥʫʩʠʪʳ ʠ ʧʥʝʚʤʦʥʠʠ

.

ʉʠʥʜʨʦʤ ʅʠʡʤʝʛʝʥ

ɻʠʧʦʤʦʨʬʥʘʷ ʤʫʪʘʮʠʷ ʚ NBS1 (Nibrin) ʛʝʥʝ.

ʄʠʢʨʦʮʝʬʘʣʠʷ, ʧʪʠʯʴʝ ʣʠʮʦ, ʧʦʚʳʰʝʥʘ ʯʘʩʪʦʪʘ ʦʥʢʦʟʘʙʦʣʝʚʘʥʠʡ 

(ʣʠʤʬʦʤʳ), ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʨʘʜʠʘʮʠʠ, ʭʨʦʤʦʩʦʤʥʘʷ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ, 

ʨʝʮʠʜʠʚʠʨʫʶʱʠʝ ʆʈɺʀ, ʦʪʠʪʳ, ʵʥʪʝʨʦʢʦʣʠʪʳ, ʭʨʦʥʠʯʝʩʢʠʝ ʙʨʦʥʭʠʪʳ.



ɼʝʬʝʢʪʳ ʨʝʧʘʨʘʮʠʠ ɼʅʂ

ʧʦʣ ʃʠʤ

ʘʙʩ

CD3

%

ʉD19

%

NK

%

TREC

ʢʦʧ/106

KREC

ʢʦʧ/106

Pt1 ɸʊ 8ʣ ʞ 924 56 8 30 ʦʪʨ ʦʪʨ

Pt2 ɸʊ ? ʤ 3042 59 22 10 1,1ɽ+042,8ɽ+04

Pt3 ɸʊ 3ʛ ʞ 1600 60 2 23 7,9ɽ+03ʦʪʨ

Pt4 ʅ 5ʣ ʤ 798 36 0,9 50 3,8ɽ+01ʦʪʨ

Pt5 ʅ 6ʣ ʤ 1247 57 3 35 1,2ɽ+032,5ɽ+02

N >2200 64-78 16-25 4-27 2,3E+03

-

3,2E+05

1,0E+03

1,0E+05



ʇʘʮʠʝʥʪ ʍ. ʍɻɹ

ÅI ʙʝʨ-ʪʴ, 41 ʥʝʜ,3600ʛ,54 ʩʤ
Åʇʨʠʚʠʪ ʧʦ ʢʘʣʝʥʜʘʨʶ, ʨʦʩ ʠ ʨʘʟʚʠʚʘʣʩʷ ʧʦ 
ʚʦʟʨʘʩʪʫ
Åʉ 6 ʤʝʩ.- ʨʝʮʠʜʠʚʠʨʫʶʱʠʡ ʧʘʨʘʧʨʦʢʪʠʪ
Åɼʦ 4 ʣʝʪ ïʥʝʪʷʞʝʣʳʝ ʆʈɿ ʜʦ 6 ʨʘʟ ʚ ʛʦʜ, ʦʪʠʪʳ-
ʜʚʘʞʜʳ
Åɺ 4 ʛʦʜʘ  ïʪʷʞʝʣʘʷ ʟʘʪʷʞʥʘʷ ʧʥʝʚʤʦʥʠʷ 
Å4ʛ3ʤʝʩ. ïʘʙʩʮʝʩʩ ʧʝʯʝʥʠ
Å5ʣ10ʤʝʩ - ʬʫʨʫʥʢʫʣʝʟ ʩ ʨʝʛʠʦʥʘʨʥʳʤ 
ʣʠʤʬʘʜʝʥʠʪʦʤ 
Å7ʣʝʪ - ʛʥʦʡʥʳʡ ʣʠʤʬʘʜʝʥʠʪ, ʛʨʘʥʫʣʝʤʘ ʧʨʘʚʦʛʦ 
ʣʝʛʢʦʛʦ



ʇʘʮʠʝʥʪ ʍ. ʍɻɹ



ɹʦʣʴʥʦʡ ʩ ʍɻɹ 7 ʣʝʪ

Å 2 ʛ ïʣʝʚʦʩʪʦʨʦʥʥʷʷ ʜʝʩʪʨʫʢʪʠʚʥʘʷ 
ʧʥʝʚʤʦʥʠʷ, ʬʝʙʨʠʥʦʪʦʨʘʢʩ

Å 3 ʛ  ïʣʝʚʦʩʪʦʨʦʥʥʷʷ ʥʠʞʥʝʜʦʣʝʚʘʷ 
ʧʦʣʠʩʝʛʤʝʥʪʘʨʥʘʷ ʧʥʝʚʤʦʥʠʷ 
(ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʘʷ ʥʘʭʦʜʢʘ)

Å 4 ʛ ïʬʫʨʫʥʢʫʣ ʣʝʚʦʛʦ ʙʝʜʨʘ 
+ʜʚʫʭʩʪʦʨʦʥʥʷʷ ʧʦʣʠʩʝʛʤʝʥʪʘʨʥʘʷ 
ʧʥʝʚʤʦʥʠʷ

(ʥʘʯʘʣʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʝʬʦʨʤʘʮʠʠ 
ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ)

Å 6 ʣʝʪ ïʭʦʣʦʜʥʳʡ ʘʙʩʮʝʩʩ ʧʝʨʝʜʥʝʡ 
ʙʨʶʰʥʦʡ ʩʪʝʥʢʠ + ʠʥʬʠʣʴʪʨʘʪʠʚʥʳʝ 
ʦʯʘʛʠ ʚ ʦʙʦʠʭ ʣʝʛʢʠʭ 

Å RF ï64 (N ʜʦ 25)



ʍɻɹ: ʙʦʯʢʦʦʙʨʘʟʥʘʷ ʛʨʫʜʥʘʷ 
ʢʣʝʪʢʘ ʠ çʙʘʨʘʙʘʥʥʳʝè 
ʧʘʣʦʯʢʠ



ʆʪʜʝʣʝʥʠʝ ʠʤʤʫʥʦʧʘʪʦʣʦʛʠʠ - ʊʂʀʅ

ʊ-ʣʠʤʬʦʧʝʥʠʷ, ʘʛʨʘʥʫʣʦʮʠʪʦʟ, ʩʝʧʩʠʩ, ʛʨʠʙʢʦʚʳʡ 
ʜʝʨʤʘʪʠʪ ʠ ʤʫʢʦʟʠʪ, ɹʎɾ-ʠʪ ʣʦʢʘʣʴʥʳʡ

ʊʝʨʘʧʠʷ: ʧʦ ʘʙʩʦʣʶʪʥʳʤ ʞʠʟʥʝʥʥʳʤ ʧʦʢʘʟʘʥʠʷʤ: 
ʧʦʩʪʦʷʥʥʘʷ ʠʥʪʝʥʩʠʚʥʘʷ ʘ/ʙ ʠ ʧʨʦʪʠʚʦʛʨʠʙʢʦʚʘʷ 
(ʦʨʫʥʛʘʣ + ʬʣʫʢʦʥʘʟʦʣ), ʧʨʦʪʠʚʦʪʫʙʝʨʢʫʣʝʟʥʘʷ 3-
ʪʝʨʘʧʠʷ, ʂʉʌ(ʛʨʘʥʦʮʠʪ 15 ʤʢʛ/ʢʛ), ʩʦʧʨʦʚʦʜʠʪʝʣʴʥʘʷ, 
ʤʝʩʪʥʘʷ

ʊʂʄ



ʊʂʀʅ ïʢʣʠʥʠʯʝʩʢʠʝ ʧʨʠʤʝʨʳ

ɹʦʣʴʥʦʡ ʉ.ʂ., 7 ʤʝʩ. 
(ʢʘʭʝʢʩʠʷ, ʦʪʩʪʘʚʘʥʠʝ ʚ 
ʨʘʟʚʠʪʠʠ, ʢʘʥʜʠʜʦʟ ʢʦʞʠ)

ɹʦʣʴʥʦʡ ʉ.ʂ., 7 ʤʝʩ. 
(ʜʠʘʨʝʷ, ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ 
ʥʘʨʫʰʝʥʠʷ)







ʊʂʀʅ ïʢʣʠʥ. ʧʨʠʤʝʨʳ: ɹʎɾʠʪ





IPEX ïɐɑɎɓɎɝɋɗɐɆɥ ɕɖɋɍɋɓɘɆɜɎɥ
ÅȨɕɋɖɈɡɋ ɔɕɎɗɆɓ Ɉ1982  Powell et al. 
ȰɆɐ ɗɎɓɊɖɔɒ ɗɔɕɖɔɈɔɌɊɆɤɟɎɏɗɥ 
ɊɎɆɖɋɋɏ, ɕɔɑɎɣɓɊɔɐɖɎɓɔɕɆɘɎɋɏ Ɏ 
ɑɋɘɆɑɢɓɡɒɎ ɎɓɚɋɐɜɎɥɒɎ Ɉ ɖɆɓɓɋɒ 
ɈɔɍɖɆɗɘɋ.

ÅȲɆɓɎɚɋɗɘɆɏɎɥ ɊɎɆɇɋɘɆ Ɉ 
ɓɋɔɓɆɘɆɑɢɓɔɒ ɕɋɖɎɔɊɋ

ÅȩɎɕɔɘɋɖɎɔɎɊɎɍɒ

ÅɃɓɘɋɖɎɘɡ

ÅȩɋɒɔɑɎɘɎɝɋɗɐɆɥ ɆɓɋɒɎɥ Ɏ 
ɘɖɔɒɇɔɜɎɘɔɕɋɓɎɥ.

ÅȪɋɖɒɆɘɎɘɡ(ɣɐɍɋɒɆ)

Åȷɒɋɖɘɢ Ɉ ɈɔɍɖɆɗɘɋ 1-2 ɑɋɘ



Foxp3wt

Foxp3wt

Foxp3°

Foxp3°

CTLA-4 GITRCD44CD69 CD62L

Foxp3°Foxp3wt

Foxp3wt Foxp3°

Foxp3° Mice Succumb to an Aggressive Autoimmune 

Lymphoproliferative Syndrome

CD4+ T cells

CD4+ T cells



Foxp3 expression in human PBMC

Å5-6% of CD4+ T cells in PBMC.

Åall CD25high CD4+ cells.

Åa small subset of CD4+CD25- and CD4+CD25low cells.

Ånot detected above background among CD8+ T cells.

mAb 3G3

CD25
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rabbit anti-Foxp3 Ab

donor: 1 2 3 IPEX 2
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ȷɎɓɊɖɔɒ   ȨɎɗɐɔɘɘɆ-ȴɑɊɖɎɝɆ 
(ȷȨȴ)

Ȩ  ɔɗɓɔɈɋ  ɑɋɌɎɘ ɒəɘɆɜɎɥ  ɉɋɓɆ, 
ɐɔɘɔɖɡɏ ɐɔɊɎɖəɋɘ ɇɋɑɔɐ (WASP), 

ɔɘɈɋɝɆɤɟɎɏ ɍɆ ɕɔɑɎɒɋɖɎɍɆɜɎɤ ɆɐɘɎɓɆ 
Ɏ ɚɔɖɒɎɖɔɈɆɓɎɋ ɜɎɘɔɗɐɋɑɋɘɆ.

ȴɘɗəɘɗɘɈɎɋ ɇɋɑɐɆ WASPɈ 
ɑɎɒɚɔɜɎɘɆɛ ɓɆɖəɞɋɓɎɥ ɚəɓɐɜɎɏ ȸ-
ɐɑɋɘɔɐ Ɏ ɖɋɉəɑɥɜɎɎ ɗɎɓɘɋɍɆ ɆɓɘɎɘɋɑ



WASP

ÅȲɔɑɋɐəɑɥɖɓɡɏ Ɋɋɚɋɐɘ ɕɖɎ WAS
ɍɆɐɑɤɝɆɋɘɗɥ Ɉ ɔɘɗəɘɗɘɈɎɎ ɇɋɑɐɆ WASP

Åɇɋɑɔɐ WASPɐɔɊɎɖəɋɘɗɥ ɉɋɓɔɒ WASP, 
ɑɔɐɆɑɎɍɔɈɆɓɓɔɒ ɓɆ ɐɔɖɔɘɐɔɒ ɕɑɋɝɋ Ȼ-
ɛɖɔɒɔɗɔɒɡ (Ȼɖ.11.22)

ÅWASP ɎɉɖɆɋɘ ɐɖɎɘɎɝɋɗɐəɤ ɖɔɑɢ Ɉ 
ɕɔɑɎɒɋɖɎɍɆɜɎɎ ɆɐɘɎɓɆ Ɏ ɚɔɖɒɎɖɔɈɆɓɎɎ 
ɜɎɘɔɗɐɋɑɋɘɆ



WASP

66
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ʉɺʆ ʅʦʨʤʘ


