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Research is to see what everybody else has seen, 
and to think what nobody else has thought. 

 
Albert Szent-Györgi (1893-1986) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 5

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

=)3:+ .3"64+ 73:, !$>0)3%3 2#1 !'6)* 

 

 
  
  

 

 

 

 

 

 

 

 

 

 



 6

 

 

“+,-,./ .01 2314!401 564 .01 780.,9101 TACI 564 

ICOS :, 6:;,1,4: +, -,+<376862026 :=1!83+6” 

 

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

!

 

 

 

 

 

 

 

 

 

 

 

.84+,-/: :=+N3=-,=.45/ ,74.837/ 

 
1. F,. ()#H)A?B 1IG@K#)B,  (,C"*FECLM), !"#$%&'()*+ ,#-&.&)*+ /'.#0)&'1#2*+ 

!"303%3.4#+, 5#"6$10)*713 8600#%4#+ 

2. F,. !")=#+=$?B E. :G,*G">B, ,#-&.&)*+ /'.#0)&'1#2*+ !"303%3.4#+, 5#"6$10)*713 

8600#%4#+ 

3. F,. TN> F)"$>@, !"#$%&'9)'1# ,#-&.*)'1# 5"6:73"3%3.4#+, 5#"6$10)*713 8600#%4#+ 

 



 7

 

-0.!<!1 -/;0/74(/.8. 

!"#&3/K"2% 5.6*G46/ ........................................................................................... 10 

H3%$#&#' ........................................................................................................... 16 

D810#6#&3/KG*' ................................................................................................. 19 

:/.0<4 (/;41 ................................................................................................ 21 

1. /01!:8:3 .................................................................................................... 22 

1.1 ?1>)08M., 43G6/15. 2/" :"/K#3#)#G.5. 041 !-2800>341..................................... 22 

1.2 B/ 6%3"/ BAFF 2/" APRIL *G1/" )3#5:70*' 041 8)#:#E741 BAFFR 2/" TACI .............. 25 

1.3 H :#6, 2/" # 3%$#' 0.' )340*N1.' BAFFR 50. :"/K#3#)#G.5. 041 !-2800>341 ........ 27 

1.4 H :#6, 2/" # 3%$#' 0.' )340*N1.' TACI 50. :"/K#3#)#G.5. 041 !-2800>341 .......... 31 

1.5 H :#6, 2/" # 3%$#' 0.' )340*N1.' ICOS 50"' -86#*M/30<6*1*' /1#5"/27' /)/10,5*"'

 ........................................................................................................................ 35 

1.6 O 3%$#' 041 )340*P1<1 BAFFR, TACI 2/" ICOS 50"' /10"546/0"27' /1#5#/1*)>32*"*'

 ........................................................................................................................ 37 

1.7 O 3%$#' 041 )340*P1<1 BAFFR 2/" TACI 50/ $*6K#)/3/&4&> 5;1:3#6/ ................ 42 

1<4-41 231 -!;491!1 (/6/231 ................................................................... 46 

/0F0<4 (/;41 ................................................................................................ 47 

1. ?5-*1*G' 2/" 6>3083*' ...................................................................................... 48 

2. Y$"2> ............................................................................................................. 52 

2.1 ?10":3/50,3"/ 2/" /1/$<5"6/ 8$"2> .................................................................. 52 

3. @*-#:#$#&G/ ................................................................................................... 59 

3.1 ?1#5#K/"1#08)"2, 6*$70. ............................................................................... 59 

3.1.1 @*$70. 0.' 72K3/5.' 041 )340*P1<1 BAFFR 2/" TACI 50#8' :">K#3#8' 

8)#)$.-856#;' 041 K85"#$#&"2<1 !-2800>341 ....................................................... 59 

3.1.2 @*$70. 041 1*#)$/56/0"2<1 2800>341 5* /5-*1*G' 6* ! E3%1"/ $*6K#)/3/&4&> 

5;1:3#6/ ........................................................................................................... 61 

3.1.2.1 B8)#)#G.5. $*6K#)/3/&4&<1 581:3%641 ................................................... 61 



 8

3.1.2.2 Q$*&E#' 72K3/5.' 041 6#3G41 IgD 2/" CD27 50/ 1*#)$/56/0"2> !-2;00/3/ 

/5-*1<1 6* R== .................................................................................................. 62 

3.1.2.3 Q$*&E#' 72K3/5.' 0.' )340*N1.' BAFFR 50/ 1*#)$/56/0"2> 2/" 50/ K85"#$#&"2> 

!-2;00/3/ .......................................................................................................... 63 

3.1.2.4 Q$*&E#' 72K3/5.' 0.' )340*N1.' TACI 50/ 1*#)$/56/0"2> !-2;00/3/ .............. 63 

3.2 =*"0#83&"2, 6*$70. ......................................................................................... 64 

3.2.1 ?)#6%145. 6#1#)83,141 )*3"K*3"2#; /G6/0#' , 68*$"2#; *1/"43,6/0#' ............ 64 

3.2.2 S/$$"73&*"/ 041  ! 1*#)$/56/0"2<1 2800>341 2/" 6*$70. 0.' /)%)045.'............ 64 

3.3 O3#$#&"2, 6*$70. .......................................................................................... 66 

3.3.1 ?1#5#1*K*$#6*03G/ &"/ 0. 6703.5. 0.' 58&2710345.' 0>M*41 2/" 8)#0>M*41 041 

/1#5#5K/"3"1<1 .................................................................................................. 66 

3.3.2 H3#5:"#3"56%' 041 *)")7:41 BAFF 2/" ARPIL 50#1 #3% ..................................... 67 

3.4 @#3"/2, 6*$70. ............................................................................................. 68 

3.4.1 ?)#6%145. RNA ......................................................................................... 68 

3.4.2 D;1-*5. cDNA ............................................................................................ 68 

3.4.3 Q$*&E#' 0.' 72K3/5.' 041 &#1":G41 TNFRSF13B 2/" TNFRSF13C 5* 6*0/&3/K"2% 

*)G)*:# .............................................................................................................. 69 

3.4.4 ?)#6%145. DNA ......................................................................................... 71 

3.4.5 @*$70. 0#8 *)")7:#8 8)*36*0/$$>M*41 0#8 &#1":G#8 0.' +/3">' /$;5#8 0.' 

/1#5#5K/"3G1.' .................................................................................................. 72 

3.4.6 ?$$.$#;E"5. +>5*41 0#8 &#1":G#8 TNFRSF13B/TACI ........................................ 73 

3.4.7 A$85":40, /10G:3/5. )#$86*3>5.' 2/" )7J. 6* )*3"#3"50"2> 71T86/ (PCR-RFLP) &"/ 

0#1 *10#)"56% 041 )#$86#3K"56<1 TNFRSF13B-P251L, TNFRSF13B-V220A, TNFRSF13C-

P21R 2/" TNFRSF13C-H159Y ................................................................................. 75 

3.4.8 @*$70. *$$*GJ*41 0#8 &#1":G#8 ICOS 6* /$85":40, /10G:3/5. )#$86*3>5.' ....... 77 

3.5 D0/0"50"2, /1>$85. ........................................................................................ 78 

4. !-42/6/1(!2! .......................................................................................... 80 

4.1.1 U*1*0"27' +$>+*' 0#8 TNFRSF13B &#1":G#8 5* /5-*1*G' 6* /10"546/0"27' 

/1*)>32*"*'- D8E1%0.0/ *6K>1"5.' 041 +$/+<1 ...................................................... 81 

4.1.2 U*1*0"27' +$>+*' 0#8 TNFRSF13B &#1":G#8 5* /5-*1*G' 6* /10"546/0"27' 

/1*)>32*"*'- S$"1"27' 585E*0G5*"' .......................................................................... 82 

4.2 S$"1"2> 2/" *3&/50.3"/2> *83,6/0/ 041 /5-*1<1 6* R== .................................... 87 

4.3 Q2K3/5. 041 )340*P1<1 BAFFR 2/" TACI 50#8' :">K#3#8' 8)#)$.-856#;' 041 

K85"#$#&"2<1 !-2800>341 6* 2800/3#6*03G/ 3#,' .................................................... 91 



 9

4.4 Q2K3/5. 0#8 TNFRSF13C &#1":G#8 5* 6*0/&3/K"2% 2/" )340*P1"2% *)G)*:# 50/ 

K85"#$#&"2> 2/" 50/ 1*#)$/56/0"2> !-2;00/3/ ........................................................ 92 

4.5 Q2K3/5. 0#8 TNFRSF13B &#1":G#8 5* 6*0/&3/K"2% 2/" )340*P1"2% *)G)*:# 50/ 

1*#)$/56/0"2> !-2;00/3/ ..................................................................................... 95 

4.6 D85E70"5. 041 )340*P1<1 TACI 2/" BAFFR 6* 0.1 )340*N1. CD38 2/" 0# *)G)*:# 

8)*36*0/$$>M*41 0#8 &#1":G#8 0.' +/3">' /$;5#8 ................................................... 97 

4.7 H3#5:"#3"56%' 041 )3#5:*0<1 BAFF 2/" APRIL 50#1 #3% /5-*1<1 6* R== 2/" 

K85"#$#&"2<1 6/30;341....................................................................................... 98 

4.8 H3#5:"#3"56%' 041 )#$86#3K"56<1 TNFRSF13B-P251L, TNFRSF13B-V220A, 

TNFRSF13C-P21R 2/" TNFRSF13C-H159Y 2/" *$$*GJ*41 0#8 ICOS 50#8' /5-*1*G' 6* R== 

2/" 5* K85"#$#&"2#;' 6>3083*'.............................................................................. 99 

5.19T32313 .................................................................................................. 102 

H*3G$.J. ......................................................................................................... 109 

!C!=COUV?WC? .................................................................................................. 111 

 

 

 

 

 

 

 

 



 10

Q04:;!V0<4 13(/08(! 
4"?*)#GIS"D*?: @/6>3/ ?10"&%1.  

F$GJHD"=': ?52$.)"#; 52 

 =>3"5/ 

 41222 

 F$$>:/ 

 B.$.: +30 2410 621493 

 S"1.: +30 6973 346787 

E mail: antigoneta@gmail.com 

3*G,?*'"A) :K""'='B: 06 ?8&#;50#8 1984 

2&I?B :K""'='B: =>3"5/ 

9I'C?&#'#): F$$.1"2, 

4$C?%G"G$)C> <)#+=#)=': X&/6. 

/<-!0F/913 

2002 – 2007 !I&R?$#' Q$?@?%A)B !,$=#?#G@GA?D -)"GI$=#'*A?D 

5G==)@?"AC'B 

 ?#-7>+ $):@43:: 7.17 (=G/1 S/$<') 

1999 – 2002 !I?@D#>,$? 4?D /"$)A?D 6DCGA?D 6+,$=)B 

   ?#-7>+ !$3%:)&'43:: 18 2/" 8/10 (X3"50/) 

/;/9.320<3 /(-/0;0! 

7/2008-=>*G,):  F2)%1.5.  :":/20#3"2,' :"/03"+,' 6* -76/: M*$70. 041 &#1":G41 2/" 

041 )340*P1<1 TACI 2/" ICOS 5* /5-*1*G' 6* $*6K#)/3/&4&> 

5;1:3#6/. F3&/50,3"# ?1#5#$#&G/'-C50#586+/0%0.0/', C/03"2, 

DE#$,, H/1*)"50,6"# I*55/$G/'. A 6*$70. E3.6/0#:#0*G0/" /)% 0# 
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(Suppl.1):162. 

3. Mamara A. Mbl deficiency in patients with antibody deficiencies. Workshop: 

Methods in Primary Immunodeficiency, 13-16 May 2012, Kirchzarten, Germany.  

4. ()*+,) !, @)/3:>2/ W, @/1:/$> F, H/$/5#)#;$#8 @, S>305"#' R, ="/:>2. S, 
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7. ()*+,) !, S/$/$> W, ="/:>2. S, H/)/:#;$.' L, @/1:/$> F, H/)/:>2.' F, 
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8. (amara A. Expression and molecular analysis of TNFRSF13B gene in B-cell chronic 

lymphoproliferative disorders (LPDs) – Preliminary results. 1o D*6"1>3"# 50.1 
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-,&@?%?B 

 B/ $*µK#)/3/&4&> 5;1:3#µ/ (E3%1"/ $*µK#2800/3"2, $*8E/"µG/, Non-Hodgkin 

$*µK<µ/0/ 8J.$#; 2/" E/µ.$#; +/-µ#; 2/2#,-*"/', 2$)) /)#0*$#;1 0. 58E1%0*3. 

/"µ/0#$#&"2, 2/2#,-*"/ 50# 980"2% 2%5µ#, µ* 5.µ/10"2, 1#5.3%0.0/ 2/" -1.0%0.0/. ?1 

2/" . )3%&145. 041 /5-*1<1 7E*" +*$0"4-*G 5.µ/10"2> 0/ 0*$*80/G/ E3%1"/, µ* 0.1 

)3#5-,2. 50#E*8µ7141 -*3/)*"<1 ().E. µ#1#2$41"2> /10"5<µ/0/), 450%5# /32*0> 

*340,µ/0/ )#8 /K#3#;1 0.1 )/-#&71*5. 2/" 0# K/"1%08)% 0#8', µ* 5817)*"*' 50. 

-*3/)*80"2, )3#57&&"5. 2/" /10"µ*0<)"5. 041 /5-*1<1, )/3/µ71#81 /1/)>10.0/. 

H3%5K/0/, 7E*" :*"E-*G %0" # K/"1%08)#' 2/" . )3%&145. 041 $*µK#)/3/&4&<1 

581:3%µ41 5E*0GT*0/" µ* 0# &#1%08)# :"/K%341 /1#5#&#1":G41 ().E. IL-10) 2/" ":"/G0*3/ 

0.' 8)*3#"2#&71*"/' 0#8 TNF ().E. CD40). B/ &#1G:"/ 0.' 0*$*80/G/' #"2#&71*"/', 

TNFRSF13B/TACI 2/" TNFRS13C/BAFFR /$$> 2/" &#1G:"/ 0.' CD28 #"2#&71*"/' %)4' 0# 

ICOS, 0/ #)#G/ K/G1*0/" 1/ 7E#81 2#µ+"2, 58µµ*0#E, 50"' -8µ#/1*M>30.0*' 2/" 

-8µ#*M/30<µ*1*' /1#5"/27' /)/10,5*"' /10G50#"E/, 7E#81 )3%5K/0/ 58&2*103<5*" 0# 

*1:"/K73#1 041 *3*81.0<1, 50# +/-µ% )#8 2$"1"27' :#2"µ7' µ* /10"-TACI µ#1#2$41"2> 

/10"5<µ/0/ +3G52#10/" ,:. 5* *M7$"M.. U*1*0"27' +$>+*' 50/ &#1G:"/ /80> *GE/1 

585E*0"50*G 50# )/3*$-%1 6* 0"' /10"546/0"27' /1*)>32*"*', *1< )/3>$$.$/ #" /5-*1*G' 

6* /1#5#/1*)>32*"*' 7E#81 6*&/$;0*3. 58E1%0.0/ *6K>1"5.' $*6K<6/0#' 5* 5E75. 6* 

0#1 &*1"2% )$.-856%. H/3> 0/;0/, # /23"+,' +"#$#&"2%' 3%$#' 041 6#3G41 2/" . 5E75. 

0#8' µ* 0/ )/3/)>14 1#5,µ/0/ :*1 7E#81 /2%µ. :"*$*82/1-*G *)/32<'.   

@* 0.1 )/3#;5/ 6*$70. )3#5:"#3G50.2* . 72K3/5. 041 6#3G41 TACI 2/" BAFFR 5* 

*)G)*:# 6*0/&3/K"2% 2/" )340*P1"2% 50#8' /5-*1*G' 6* $*6K#)/3/&4&> 5;1:3#6/, 6* 

2;3"/ 0.1 E3%1"/ $*6K#2800/3"2, $*8E/"6G/ (R==) 2/" 7&"1* 585E70"5, 0#8' 6* 0/ 2$"1"2> 

2/" +"#$#&"2> E/3/20.3"50"2> 0.' 1%5#8 /$$> 2/" 0.1 )3%&145, 0.'. H/3>$$.$/ 

/1"E1*;-.2/1 #" )3#5:70*' 041 58&2*23"67141 8)#:#E741, BAFF 2/" APRIL,  50#1 #3% 

041 /5-*1<1 6* R== 2/" 041 K85"#$#&"2<1 6/30;341 /$$> 2/" 0/ *)G)*:/ 041 

/1#5#5K/"3"1<1 0#8'. F)")3%5-*0/, 6*$*0,-.2* 0# &#1G:"# TNFRSF13B 5* Q$$.1*' 

/5-*1*G' 6* /10"546/0"27' /1*)>32*"*' 2/" *$7&E-.2* *>1 6*0/$$>M*"' 5* /80%, 

5E*0GT#10/" 6* 0.1 *6K>1"5. 2/" 0#1 K/"1%08)# 0.' 1%5#8. B7$#', *3*81,-.2* . 

58E1%0.0/ *6K>1"5.' 041 2#"1<1 )#$86#3K"56<1 (P251L 2/" V220A) 0#8 &#1":G#8 

TNFRSF13B, 041 )#$86#3K"56<1 (P21R 2/" H159Y) 0#8 &#1":G#8 TNFRSF13C 2/" . 

;)/3M. *$$*GJ*41 50# &#1G:"# ICOS 0%5# 5* /5-*1*G' 6* R== %5# 2/" 50#8' 

K85"#$#&"2#;' 6>3083*'. 
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A *3&/5G/ /80, )3/&6/0#)#",-.2* 50# F3&/50,3"# ?1#5#$#&G/'-C50#586+/0%0.0/' 

0#8 B6,6/0#' C/03"2,' 0#8 H/1*)"50.6G#8 I*55/$G/' 2/" E3.6/0#:#0,-.2* /)% 0# 

F3*81.0"2% Q3&# «A3>2$*"0#' CC». B# 8$"2% 0.' 6*$70.' /)#07$*5/1 /5-*1*G' 0.' 

?"6/0#$#&"2,' S$"1"2,' 0#8 H/1*)"50.6"/2#; L#5#2#6*G#8 =>3"5/', 0.' 9’ 

H/1*)"50.6"/2,' H/-#$#&"2,' S$"1"2,' 0#8 C))#23/0*G#8 L#5#2#6*G#8 I*55/$#1G2.', 0#8 

?"6/0#$#&"2#; B6,6/0#' 0#8 L#5#2#6*G#8 H/)/&*43&G#8 I*55/$#1G2.', 0#8 

?"6/0#$#&"2#; B6,6/0#' 0#8 U*1"2#; L#5#2#6*G#8 R/$2G:/' 2/" 0#8 ?"6/0#$#&"2#; 

B6,6/0#' 0#8 U*1"2#; L#5#2#6*G#8 !%$#8. 

 O$#2$.3<1#10/' 0. :":/20#3"2, 6#8 :"/03"+,, -/ ,-*$/ 1/ *2K3>54 0"' -*367' 

*8E/3"50G*' 6#8 50/ 67$. 0.' B3"6*$#;' *)"03#),' )/3/2#$#;-.5.'. ?3E"2>, *2K3>T4 

0.1 *8&146#5;1. 6#8 50#1 ?1/)$.340, 2/-.&.0, F3&/50.3"/2,' ?1#5#$#&G/' 0#8 

H/1*)"50.6G#8 I*55/$G/', 2. @/0-/G# D)*$70/, *)"+$7)#10/ 0.' :":/20#3"2,' :"/03"+,', 

&"/ 0.1 *82/"3G/ )#8 µ#8 7:45* 1/ /5E#$.-< µ* 71/ 0%5# *1:"/K73#1 2/" )340%08)# 

-7µ/, 0. 581*E, 8)#50,3"M., &*1"2%0*3. 58µ)/3>50/5., 2/-#:,&.5., *)G+$*J., *)"µ#1,, 

8)#µ#1, 0#8 2/" 0.1 >J#&. 581*3&/5G/ 6/'. [$/ %5/ µ#8 :G:/M* µ* %3*M. 2/" 

*1:"/K73#1 2/" #" )#$;0"µ*' 58µ+#8$7' 0#8 µ* *17)1*85/1, %E" µ%1# %5#1 /K#3> 50.1 

*2)%1.5. 0.' :":/20#3"2,' 6#8 :"/03"+,', /$$> 2/" 50. T4, µ#8 &*1"2%0*3/.  

 I/ ,-*$/ *)G5.' 1/ *2K3>54 0"' -*367' *8E/3"50G*' 6#8 50#1 S/-.&.0, 

F3&/50.3"/2,' ?1#5#$#&G/' 0#8 H/1*)"50.6G#8 I*55/$G/', 2. ?1/50>5"# U*36*1,, )#8 6* 

:7E0.2* 50# *3&/50,3"# 0#8, &"/ 0.1 *82/"3G/ )#8 6#8 7:45* 2/" &"/ 0. +#,-*"/ )#8 6#8 

)/3*GE* 2/-’%$. 0. :">32*"/ 0.' *2)%1.5.' 0.' :"/03"+,' 6#8 2/" 50.1 ?1/)$.3<03"/ 

S/-.&,03"/ H1*86#1#$#&G/' 0#8 H/1*)"50.6G#8 I*55/$G/', 2. Y4, 9/1",$, &"/ 0.1 >J#&. 

581*3&/5G/ )#8 *GE/6* /80> 0/ E3%1"/. F)G5.', *8E/3"50< 2/" 0/ 8)%$#")/ 67$. 0.' 

F)0/6*$#;' *)"03#),' )/3/2#$#;-.5.', 0#1 S/-.&.0, H1*86#1#$#&G/' 0#8 

H/1*)"50.6G#8 I*55/$G/' 2. S4150/10G1# U#83&#8$">1., 0#1 S/-.&.0, W85"#$#&G/' 0#8 

H/1*)"50.6G#8 I*55/$G/' 2. H/5E>$. ?:>6 @#$8+:>, 0#1 S/-.&.0, V*86/0#$#&G/' 0#8 

H/1*)"50.6G#8 I*55/$G/' 2. =>T/3# D/22> 2/" 0#1 ?1/)$.340, S/-.&.0, ?"6/0#$#&G/' 

0#8 H/1*)"50.6G#8 I*55/$G/' 2. U*<3&"# !/5"$%)#8$#. 
A 73*81/ /80,, *M/"0G/' 0.' )#$8)$#2%0.0/' 041 )*"3/6>041, :*1 -/ ,0/1 :81/0% 1/ 

#$#2$.34-*G E43G' 0. 5.6/10"2, 8)#50,3"M. )#$$<1 /1-3<)41.  

C:"/G0*3/ *8E/3"50< 0#1 ?1/)$.340, S/-.&.0, ?"6/0#$#&G/' 0#8 H/1*)"50.6G#8 

I*55/$G/', 2. U*<3&"# !/5"$%)#8$#, 0#1 F)G2#83# S/-.&.0, ?"6/0#$#&G/' 0#8 

H/1*)"50.6G#8 I*55/$G/', 2. L"2%$/# U"/11/2#;$/, 0.1 C/03% ?"6/0#$%&#, F)"6*$,03"/ !’ 

FD(, 2. @/3G/ H/$/5#)#;$#8, 0.1 F)G2#83. S/-.&,03"/ ?"6/0#$#&G/' ?HI, 2. F8:#2G/  

@/1:/$>, 0.1  C/03% ?"6/0#$%&#, ?1/)$.3<03"/ 9"*8-;103"/ ?"6/0#$#&"2#; B6,6/0#' 
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L#5#2#6*G#8 H/)/&*43&G#8, 2. X11/ S"#86,, 0#1  C/03% ?"6/0#$%&#, F)"µ*$.0, ?' 

@#1>:/' @*5#&*"/2,' ?1/"µG/' U*1"2#; L#5#2#6*G#8 R/$2G:/', 2. Y/K*G3. S/30>5. 2/" 

0#1 C/03% ?"6/0#$%&#, F)"µ*$.0, ?' @#1>:/' @*5#&*"/2,' ?1/"µG/' U*1"2#; L#5#2#6*G#8 

!%$#8, 2. D08$"/1% =/K"41">0., &"/ 0. +#,-*"> 0#8' 2/0> 0. 58$$#&, 041 :*"&6>041. 

?2%6., -7$4 1/ *8E/3"50,54 0. W/1, S/$/$>, )#8 6#"3>50.2* 0"' &1<5*"' 0.' 50.1 

2800/3#6*03G/ 3#,' 2/" &"/ %$/ %5/ 6#8 )3#57K*3*, 0. 581#:#")%3# 6#8 %$/ /80> 0/ 

E3%1"/ LG2. ?3&710#8, 0. W40*"1, @)/3:>2/, 0#1 U"<3&# R/05G:., 0#1 S<50/ @)#;2/, 0. 

W/G. D#;2#8, 0. =G05/ S/3/6#;0., 0.1 S83"/2, ="/:>2., 0. @/3G/ Y/6/1>2#8, 0. 

@/3">11/ @)*K>1., 0.1 S/$$"%). Y.5>2. 2/" 0#1 LG2# B5"#;&2#, &"/ 0.1 %6#3K. 2/" 

6*50, /)% 27K" 2/" *1-#85"/56% 581*3&/5G/ 6/', /$$> 2/" &"/ 0.1 /1*20G6.0.' /MG/' K"$G/ 

)#8 /1/)0;E-.2* /1>6*5> 6/'. 

F8E/3"50< 0.1 S/0*3G1/ S/6.1"<0., 0.1 F;/ S#8+>0/, 0.1 ?&&*$"2, @)>3:/, 0.1 

F;/ U3/66#850">1#8, 0#1 U*:*<1 =#8$7, 0#1 D07K/1# B5%E/, 0#1 U"<3&# C#3:/1>2., 0#1 

S<50/ B5#$,, 0.1 F$71. S$705#8, 0. U*-5.6/1, S/3/N52#8 2/" 0/ 8)%$#")/ 67$. 0#8 

F3&/50.3G#8 ?1#5#$#&G/'-C50#586+/0%0.0/'. B7$#', *8E/3"50< /)% 2/3:">' 0#1 /:*3K% 

6#8 9.6,03. 2/" 0.1 S4150/10G1/, 0/ M/:73K"/ 6#8, F$71., I>$*"/, U$82*3G/, 9,6.03/, 

U"<3&# 2/" S4150/10G1# /$$> 2/" 0#8' /&/).671#8' 6#8 KG$#8' S/$$"%)., @>34, L0G1/, 

!>$"/, =G/, @/3G/, L0G1/ 2/" 0#1 LG2#, )#8 6* 50,3"M/1 2/" )#8 #6#3K/G1#81 0. T4, 6#8.  
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1D"#?*?%,)RAGB 

AP-1 (Activator protein-1)   H340*N1. *1*3&#)#G.5.'-1 

APRIL (A proliferation inducing ligand)   D81:70.' )#8 *)>&*" 0#1 )#$$/)$/5"/56% 

b2m (b2-microglobulin)    +2-6"23#5K/"3G1. 

BAFF (B-cell activating factor)   H/3>&#10/' *1*3&#)#G.5.' 041 !-2800>341 

BAFFR (B-cell activating factor receptor)    ()#:#E7/' 0#8 BAFF 

BCMA (B Cell Maturation Antigen)   ?10"&%1# 43G6/15.' 041 !-2800>341 

BcR (B-cell receptor)   ()#:#E7/' 041 !-2800>341 

BlyS (B-lympocyte stimulator)   9"*&730.' 041 !-2800>341 

Bp (Base pairs)   Y*;&. +>5*41 

CAML (Calcium modulating ligand)  D81:70.' )#8 5866*07E*" 50.1 3;-6"5. 0#8 

/5+*50G#8 

CRDs (Cysteine rich domains)     H*:G/ )$#;5"/ 5* 2850*N1*' 

CSR (Class switch recombination)    C5#08)"2, 6*0/503#K, 

CVID (Common variable immunodeficiency)    S#"1, )#"2G$. /1#5#/1*)>32*"/ 

DNA (Deoxyribonucleic acid)   9*#M83"+#1#82$*P2% #M; 

ELP (early lymphoid progenitors)   H3#&#1"2> 2;00/3/ $*6K"2,' 5*"3>' 

IgA (Immunoglobulin A)    ?1#5#5K/"3G1. ? 

IgAD (IgA Deficiency)     ?1*)>32*"/ 0.' /1#5#5K/"3G1.' IgA 

IgG (Immunoglobulin G)    ?1#5#5K/"3G1. U 

IgHV (immunoglobulin heavy chain variable region)     @*0/+$.0, )*3"#E, 0.' +/3">' /$;5#8  

IgM (Immunoglobulin M)    ?1#5#5K/"3G1. @ 

IQR (interquartile range)    F1:#0*0/30.6#3"/2% *;3#' 

FA-PBS (Formaldehyde-PBS)              9">$86/ K#36/$:*\:.'-PBS 

FITC (Fluoroscein)   W$#8#3#52*N1. 

FLT3 (fms-related tyrosine kinase)  S"1>5. 0.' 083#5G1.' 5E*0"T%6*1. 6* 0# 

6%3"# fms 

Fo (follicle)                 =*6K#TG:"# 

HS (human serum)     O3%' /1-3<)#8 

HSC (hematopoietic stem cell)    ?"6#)#".0"2% 50*$*E"/G# 2;00/3# 

ICOS (Inducible T-cell co-stimulator)   F)/&%6*1#' 581:"*&730.' 041 B-2800>341 

JNK (c-Jun amino-terminal kinase)   Jun-2"1>5. 

LMMP (lymphoid-primed multipotent progenitor)  H#$8:;1/6/ )3#&#1"2> 2;00/3/ $*6K"2,' 

5*"3>' 

LT-HSC (long-term haematopoietic stem cells)  D0*$*E"/G/ 2;00/3/ 6"23,' :">32*"/' 
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MPP (multipotent hematopoietic progenitors)    H#$8:;1/6/ )3#&#1"2> 2;00/3/ 

(T (marginal zone)   O3"/2, T<1. 

 

NF-AT (Nuclear factor of activated T-cells)   H83.1"2%' )/3>&#10/' *1*3&#)#".67141 B-

2800>341 

NHL (Non Hodgkin lymphoma)   =76K46/ L#1-R%0T2"1 

NF-CQ (Nuclear factor-kappa B)   H83.1"2%' )/3>&#10/'-2! 

NIK (NF-kappa-B-inducing kinase)   S"1>5. )#8 *)>&*" 0#1 NF-2! 

PALS (periarteriolar lymphocyte sheath)                     H*3"/30.3":"/2, $*6K"2, -,2. 

PBMCs (Peripheral blood mononuclear cells)   @#1#);3.1/ 2;00/3/ )*3"K*3"2#; /G6/0#' 

PBS (Phosphate Buffered Saline)   O8:70*3# :">$86/ K45K#3"2#; >$/0#' 

PC (Plasma cell)   H$/56/0#2;00/3# 

PC5 (Phycoerythrin-Cyanine-5)   W82#*38-3G1.-28/1G1.-5 

PCD (programmed cell death)   H3#&3/66/0"5671#' 2800/3"2%' ->1/0#' 

PCR (Polymerace Chain Reaction)   ?$85":40, /10G:3/5. )#$86*3>5.' 

PE (Phycoerythrin)   W82#*38-3G1. 

PS (phosphatidylserine)             W45K/0":8$5*3G1. 

Rcf (relative centrifugal force) DE*0"2, K8&%2*103#' :;1/6. 

RFLP (Restriction fragment length polymorphism)  H#$86#3K"56%' 06.6>041 )*3"#3"5671#8 

6,2#8' 

Rpm (Rounds per minute)              D03#K7' /1> $*)0% 

RT (Room Temperature)   I*36#23/5G/ :46/0G#8 

Sca1 (plasma membrane Ca2+-ATPase)             ?BP>5. 3;-6"5.' /5+*50G#8 

SD (standard deviation)   B8)"2, /)%2$"5. 

sIgG4D (selective IgG4 deficiency)   F)"$*20"2, IgG4 /1*)>32*"/ 

ST-HSC (short-term haematopoietic stem cells) D0*$*E"/G/ 2;00/3/ 6*&>$.' :">32*"/' 

TACI (trasmembrane activator & CAML interactor)       9"/6*6+3/1"2, )340*N1. )#8 /$$.$*)":3>   

                                                                                 6* 0# CAML 

TdT (terminal deoxynucleotidyl transferase)         B*$"2, :*5#M81#82$*#0":"2, 03/1K*3>5.  

230 (Transient hypogammaglobulinemia of infancy) H/3#:"2, 8)#&/66/5K/"3"1/"6G/ 1*#&1"2,'

    .$"2G/' 

TNF (Tumor necrosis factor)    H/3>&#10/' 172345.' 041 %&241 

TLRs (Toll-like receptors)    ?1>$#&#" 041 Toll 8)#:#E*G' 

VCAM1(vascular cell adhesion molecule 1)                   ?&&*"/2% 6%3"# )3#52%$$.5.'-1 

7!-        R3%1"/ /)#K3/20"2, )1*86#1#)>-*"/ 

X66                   R3%1"/ $*6K#2800/3"2, $*8E/"6G/ 
7--        R3%1"/ )*3"#3"50"2, )1*86#1#)>-*"/ 
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1. /01!:8:3 

1.1 !"+I#DY', N,A*)"=' C)$ M$)R?,?I?A'=' #N" Q-CD##+,N" 

A E86"2, /1#5G/ 6*5#$/+*G0/" /)% 0/ !-2;00/3/, 0/ #)#G/ 6754 041 /10"546>041 

)#8 )/3>&#81, )3#50/0*;#81 0#1 #3&/1"56% /)% 6*&>$. )#"2"$G/ )/-#&%141. A 

2/0/503#K, 041 :">K#341 /10"&%141 *)"08&E>1*0/" 6* 0.1 2"1.0#)#G.5. :"/K#3*0"2<1 

2/0> )*3G)045. :3/50"2<1 6.E/1"56<1, #" #)#G#" *M/30<10/" /)% 0.1 0>M. 041 

)/3/&%6*141 /10"546>041 /$$> 2/" /)% 0.1 /1/0#6"2, -75. 50.1 #)#G/ $/6+>1*" E<3/ . 

/1#5"/2, /)>10.5.. A /1*)/32,' /1>)08M., :"/K#3#)#G.5. , $*"0#83&G/ 041 !-2800>341 

7E*" /)#:*"E-*G %0" #:.&*G 5* /1#5#/1*)>32*"/, 2/2#,-*"/, /80#/1#5G/ 2/" /$$*3&G/.1 

A /1>)08M. 2/" :"/K#3#)#G.5. 041 !-2800>341 /)#0*$*G 6"/ ":"/G0*3/ )#$;)$#2. 

:"/:"2/5G/, /)#0*$#;6*1. /)% 6*&>$# /3"-6% :"/23"0<1 50/:G41, 2/-71/ /)% 0/ #)#G/ 

E/3/20.3GT*0/" /)% 0.1 72K3/5. 58&2*23"67141 *)"K/1*"/2<1 2/" *1:#2800>3"41 6#3G41. 

H"# 58&2*23"671/, 0/ !-2;00/3/ )/3>&#10/" 2/" 43"6>T#81 50#1 68*$% 041 #50<1. 

9"/23G1#10/" 5* :;# 2/0.&#3G*', 50/ !1-2;00/3/, )#8 /)#0*$#;1 71/ 6"23% 8)#)$.-856%  

2/" 0/ !2-2;00/3/, )#8 /)#0*$#;1 0#1 2;3"# 8)#)$.-856% 0#8'. ?3E"2>, 0/ 50*$*E"/G/ 

2;00/3/ 6*&>$.' :">32*"/' 0#8 68*$#; (LT-HSC), 0/ #)#G/ E/3/20.3GT#10/" /)% 0.1 

72K3/5. 041 6#3G41 Sca1, c-Kit, VCAM1,2 :"/K#3#)#"#;10/" 5* 50*$*E"/G/ 2;00/3/ 

6"23,' :">32*"/' (ST-HSC), *1< . 72K3/5. 50. 5817E*"/ 041 6#3G41 CD34 2/" FLT3 

586+>$$*" 50.1 )*3/"0734 :"/K#3#)#G.5, 0#8' 5* )#$8:;1/6/ )3#&#1"2> 2;00/3/ 

(MPP).3 U"/ 0. 6*0>+/5. /)% 0# *)G)*:# 041 50*$*E"/G41 2800>341 6"23,' :">32*"/' 50/ 

)#$8:;1/6/ )3#&#1"2> 2;00/3/ 5.6/G1o10/ 3%$# :"/:3/6/0GT*" . 8)*372K3/5. 0#8 

6#3G#8 FLT3 2/" . 8)#72K3/5. 0#8 6#3G#8 VCAM, *1< )/3>$$.$/ 586+/G1*" +/-6"/G/ 

6*G45. 0.' "2/1%0.0/' /80#/1/1745.' 2/" 0.' :81/6"2,' :"/K#3#)#G.5.' 041 

2800>341.4,5 Q1/' 8)#)$.-856%' 041 )#$8:;1/641 )3#&#1"2<1 2800>341 

)3#5/1/0#$GT*0/" )3#' 0. $*6K"2, 5*"3> *2K3>T#10/' Sca1, c-Kit, Flt3 2/" CD34 (LMMP) 

2/" . :756*85. 50. 5*"3> 586+/G1*" %0/1 *2K3>T#10/" 2/" 0/ 6%3"/ RAG-1 ,/2/" 0# TdT 

(ELP).6,7 B/ 50>:"/ 0.' 43G6/15.', )#8 #:.&#;1 50.  !-$*6K"2, 5*"3>, E/3/20.3GT#10/" 

":"/G0*3/ /)% 0.1 72K3/5. 041 6#3G41 Flt3, CD93 2/" IL-7 R/ 2/" 7)*"0/ /)% 0.1 72K3/5. 

2/"  0#8 B220 6#3G#8. ?2#$#;-4', . 72K3/5. 0#8 CD19 6#3G#8 )3#5:"#3GT*" 0# )3#-)3#-

!-2;00/3#. B# CD19 6%3"# $*"0#83&*G 4' 5818)#:#E7/' 0#8 BCR 2/" . 72K3/5, 0#8 

38-6GT*0/" /)% 0# 6*0/&3/K"2% )/3>&#10/ Pax5, # #)#G#' -*43*G0/" 8)*;-81#' &"/ 0. 

:756*85. 041 2800>341 50. !-5*"3>8 (F"2%1/ 1). 
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,"%DM$ 1: !EKHBOKA K&A N-%O&&$("%) KB"(P 

E# #173$31&)12F 2G))#'# H1#I3'3$313G")#1 7J0( H1#2'1)9" 0)#H4(" 06 $'>H'37# 2G))#'# 

H6076:7J"# 0)& ?-2:))#'12* 061'F 2#1 0)& 0:"J@61# 06 $'3-$'3-?-2G))#'#. K J2I'#0& )(" 

H1#I>'(" 6"H32:))F'1(" 2#1 6L(2:))F'1(" 73'4(" H&%9"6)#1 76 3'1M>")16+ .'#77J+, >$3: & J")#0& 

)(" .'#779" 64"#1 #"F%3.& )3: N#-73G J2I'#0&+ )(" 73'4(". 5#'F.3")6+, $3: 7$3'64 "# 

$'32#%J03:" 3%32%&'()12> * 76'12> 7$%32F'107# )&+ H1#I3'3$34&0&+ $#'3:01FM3")#1 76 '3M 

@'97# (#$> Welner 2#1 0:".).9 
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O" DNA /1/:"/0>M*"' )#8 #:.&#;1 50# 5E.6/0"56% 041 &#1":G41 041 

/1#5#5K/"3"1<1, *6K/1GT#10/" 50/ )#$; /3E"2> 50>:"/ 43G6/15.' 0#8 !-2800>3#8 2/" 

/2#$#8-#;1 /850.3, 5*"3>. D0# 50>:"# 0#8 )3#-)3#-!-2800>3#8 7E*" ,:. #$#2$.34-*G . 

5;1:*5. 041 DH 2/" JH &#1":"/2<1 06.6>041, . #)#G/ 581,-4' 586+/G1*" 2/" 50/ :;# 

E346#5<6/0/. O" /1/:"/0>M*"' /807' 2/0/$;#10/" /)% 0/ 71T86/ RAG-1 2/" RAG-2, *1< 

0# 71T86# Tdt )3#5-70*" 1#82$*#0G:"/ 50"' )*3"#E7' 581:75*41 041 &#1":"/2<1 06.6>041. 

O" DNA /1/:"/0>M*"' )#8 #:.&#;1 50. 5;1:*5. 041 VH/DHJH &#1":"/2<1 06.6>041 

581*EGT#10/" 50# 71/ 6%1# E346%546/ 2/" #$#2$.3<1#10/" 6* 0. :.6"#83&G/ *1%' 

$*"0#83&"2#; &#1":G#8 )#8 )/3>&*" 6 +/3"7' /$85G:*', *1< )/3>$$.$/ *2K3>T#10/" 0/ 

6%3"/ VpreB 2/" $5 )#8 %0/1 *1<1#10/", 581"50#;1 0"' )3#543"17' *$/K37' /$85G:*'. A 

5;1:*5. 041 +/3"<1 6 /$85G:41 6* 0"' )3#543"17' *$/K37' /$85G:*' 581"50#;1 0#1 

)3%:3#6# 8)#:#E7/ 0#8 !-2800>3#8 ()3#-BCR) 2/" 0# )3#-!-2;00/3# *2K3>T*" 0# 6%3"# 

CD25 2/" *"573E*0/" 50#1 2800/3"2% 2;2$#.  O )3#-BCR 6)$#2>3*" 0. $*"0#83&G/ 041 

RAG 6* /)#07$*56/ 1/ /)#037)#10/" #" /1/:"/0>M*"' 0#8 2#8 /$$.$G#8 (/$$.$"2%' 

/)#2$*"56%') 2/" 1/ *)>&*0/" # )#$$/)$/5"/56%'.10 D0. 5817E*"/, 0/ RAG &#1G:"/ 

M/1/*2K3>T#10/", <50* 1/ M*2"1,5#81 #" /1/:"/0>M*"' 0#8 &#1":G#8 0.' *$/K3>' /$85G:/'. 

@*0> /)% *)"08E, /1/:">0/M., 2 , $ *$/K37' /$85G:*' /10"2/-"50#;1 0"' )3#543"17' 

*$/K37' /$85G:*' 0#8 )3#-BCR, T*8&/3<1#81 6* 0"' +/3"7' 2/" 5E.6/0GT#81 0.1 

/1#5#5K/"3G1. IgM. B/ *)G)*:/ 72K3/5.' 0.' /1#5#5K/"3G1.' IgM )#"2G$$#81, 6* 0.1 

E/6.$, 72K3/5. 1/ 5E*0GT*0/" 6* 6. $*"0#83&"2, 5.6/0#:%0.5. *)/&<&"6. /)% 0# BCR , 

/)% 0.1 ;)/3M. /80#:3/50"2#; BCR. B/ 8J.$> *)G)*:/ 72K3/5.' 0.' /1#5#5K/"3G1.' 

IgM 6*0/+>$$#81 0# *)G)*:# 72K3/5.' )#$$<1 &#1":G41 50/ /1<3"6/ !-2;00/3/, 

)3#4-<10/' 0. 6*0/1>50*85. 041 2800>341 50.1 282$#K#3G/. B/ /1<3"6/ !-2;00/3/ 

*"573E#10/" 50# 5)$,1/, %)#8 $/6+>1#81 5,6/0/ *)"+G45.' 6754 0#8 BAFFR 2/" 

#$#2$.3<1#81 0# )3<0# 50>:"# 0.' /1>)08M,' 0#8' 4' !-2;00/3/ 0.' #3"/2,' T<1.' , 

$*6K#T":"/2> !-2;00/3/ /1>$#&/ 6* 0.1 *":"2%0.0/ 0#8 BCR 0#8'. A *)/K, 6* 0# 

/10"&%1# 2/" . /$$.$*)G:3/5. 6* 0/ #8:*0*3%K"$/ #:.&*G 0/ !-2;00/3/ 0.' #3"/2,' T<1.' 

1/ :"/K#3#)#".-#;1 5* )$/56/0#2;00/3/, *1< 0/ $*6K#T":"/2> !-2;00/3/ 6*0> 0.1 

*)/K, 0#8' 6* 0# /10"&%1# 2/" 0/ +#.-.0"2> B-2;00/3/ :.6"#83&#;1 0.1 /10G:3/5. 0#8 

+$/50"2#; 27103#8 2/" :"/K#3#)#"#;10/" 5* )$/56/0#2;00/3/ , 5* !-2;00/3/ 61,6.'. A 

*1*3&#)#G.5. 041 !-2800>341 *)>&*" 0# AID 2/-<' 2/" >$$/ 5850/0"2> 0#8 6.E/1"56#; 

"5#08)"2,' 6*0/503#K,', %)4' 0# TACI, *":"2> 50/ !-2;00/3/ 0.' #3"/2,' T<1.', 

6*0/+>$$#10/' 705" 0. 58&&71*"/ 0#8 BCR 2/" 0#1 "5%08)% 0#8 (0# IgM 5* IgG, IgA , IgE)1 

(F"2%1/ 2). 
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,"%DM$ 2: N-%O&&$("%) #"$Q'('C'?AKA 

E# #"9'17# ?-2G))#'#, 76)F )&" 0G"-60& %61)3:'.12*+ IgM, 6.2#)#%64$3:" )3 7:6%> )(" 30)9" 2#1 

610J'@3")#1 0)3 0$%*"#, >$3: %#7NF"3:" 0*7#)# 6$1N4(0&+ 7J0( )3: BAFFR. C6)F )&" 6$#I* )3:+ 

76 )3 #")1.>"3, $3%%#$%#01FM3")#1 2#1 H1#I3'3$313G")#1 06 $%#07#)32G))#'# 2#1 ?-2G))#'# 

7"*7&+, 6"9 $#'F%%&%# $'#.7#)3$313G")#1 76)#%%FL61+ 0)3 .3"4H13 )&+ N#'1F+ #%G03:, #%%F 2#1 

103):$12* 76)#0)'3I* 76 )& N3*-61# 2#1 )&+ $'()6O"&+ TACI, .1# "# #:L&-64 & 0:..J"61# 0G"H60&+ 

(#$> Pieper 2#1 0:".76 )'3$3$31*061+).1 

1.2 2) *&,$) BAFF C)$ APRIL GA")$ I,?=MK#GB #N" DI?M?LKN" BAFFR C)$ TACI 

 O" 2800/3#2G1*' BAFF 2/" APRIL, #" #)#G*' *G1/" 6*6+3/1"27' 2/" *223"0"27' 

)340*N1*' 0;)#8 II, /)#0*$#;1 )3#5:70*' 041 8)#:#E741 BAFFR 2/" TACI, /$$> 2/" 0#8 

8)#:#E7/ BCMA.11 H"# 58&2*23"671/, # )3#5:70.' BAFF (&1450%' 2/" 4' BLyS, THANK, 

TALL-1 2/" zTNF4)  )3#5:71*0/" 2/" 50#8' 03*"' )3#/1/K*3%6*1#8' 8)#:#E*G', *1< # 

)3#5:70.' APRIL  (&1450%' 2/" 4' TNSF13A, Tall-2, 2/" TRDL-1), )3#5:71*0/" 50#8' 

8)#:#E*G' TACI, BCMA, /$$> 2/" 5* )340*#&$82>1*'.12 A 2800/3#2G1. BAFF *2K3>T*0/" 

283G4' /)% #8:*0*3%K"$/, 6#1#2;00/3/, 6/23#K>&/ 2/" :*1:3"0"2> 2;00/3/. A 
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2800/3#2G1. APRIL *2K3>T*0/" *)G5.' /)% 6"/ 6*&>$. )#"2"$G/ 2800/3"2<1 0;)41 

586)*3"$/6+/1#67141 041 6#1#2800>341, 041 6/23#K>&41, 041 :*1:3"0"2<1 2800>341, 

041 *1*3&#)#".67141 B-2800>341, /$$> 2/" 041 1*#)$/56/0"2<1 2800>341.11  

FG1/" /M"#5.6*G40# %0" . 58&&71*"/ 5;1:*5.' 041 BAFF 2/" ?PRIL 50#1 8)#:#E7/ 

TACI *G1/" )/3%6#"/,13 *1< *)")3%5-*0/, *0*3#03"6*3, 041 BAFF 2/" APRIL 6)#3#;1 1/ 

*1*3&#)#",5#81 0#1 5.6/0#:#0"2% 2/0/33>20. 0#8 8)#:#E7/. B/ BAFF/APRIL 

*0*3#03"6*3, 6)#3#;1 1/ )3#5:71#10/" 50#1 TACI, /$$> %E" 50#8' >$$#8' :;# TNFR 

8)#:#E*G' BCMA , BAFFR, 50#8' #)#G#8' #" 581:70*' APRIL 2/" BAFF 6)#3#;1 1/ 

581:*-#;1 /10G50#"E/.14 

B7$#', . )340*#&$82>1. syndecan-2 6)#3*G 1/ :3/ 4' 581:70.' 0#8 TACI, 

+/5"T%6*1. /)#2$*"50"2> 50"' )$*83"27' /$85G:*' 0.'. B# &*&#1%' /80% 8)#:.$<1*" %0" o 

TACI 8)#:#E7/' 6)#3*G 1/ *1*3&#)#"*G0/" 2/" /)% >$$*' )340*#&$82>1*' in vivo ().E. 

syndecan-4).15 @>$"50/, 7E*" :"/)"504-*G %0" # 581:70.' APRIL 6)#3*G 1/ 581:7*0/" 

/1*M>30.0/ 5* )340*#&$82>1*' %)4' . syndecan-1 (CD138), :.6"#83&<10/' 71/ 

+"#$#&"2> *1*3&% 5;6)$#2#, 50.1 *)"K>1*"/ 041 )$/56/0#2800>341.16 ?1 2/" :*1 *G1/" 

)$,34' &1450, . E3.5"6%0.0/ 0.' 5;1:*5.' /80,', )"50*;*0/" %0" *G1/" )#$; 5.6/10"2, 

&"/ 0#1 )#$86*3"56% 0#8 APRIL 2/0> 0.1 5;1:*5, 0#8 50#1 TACI 8)#:#E7/ 2/" G54' *M.&*G 

0/ *1/$$/20"2> /)#0*$756/0/ 2/0> 0. 5.6/0#:%0.5. 0#8 50/ !-2;00/3/.  

B/ !-2;00/3/ )#8 :*1 7E#81 :*E-*G /10"&#1"2, :"7&*35. *2K3>T#81 283G4' 0.1 

)340*N1. BAFFR, *1< . )340*N1. TACI *G1/" 6%$"' /1"E1*;5"6.. (J.$, 72K3/5. 0#8 

8)#:#E7/ BAFFR 7E*" +3*-*G 50/ :*80*3#&*1, $*6K"2> %3&/1/, 50#1 5)$,1/ 2/" 0#8' 

$*6K/:71*', *1< E/6.$, 72K3/5, 0#8 /1"E1*;-.2* 50# 68*$% 041 #50<1 2/" 50# 

*6+38P2% ,)/3.17 @*0> 0.1 *)/K, 0#8' 6* 0# /10"&%1# %64', 0/ !-2;00/3/ #:.&#;10/" 5* 

8)*372K3/5. 0.' TACI )340*N1.' 2/" 6*0/&*1750*3/ 5*  72K3/5. 0.' )340*N1.' BCMA, 

:*G20. 041 )$/56/0#2800>341.18 A )340*N1. TACI :.$/:, /1"E1*;*0/" /3E"2> 50/ 

6*0/+/0"2> B1 50/:G#8 (transitional) !-2;00/3/, /8M>1*0/" :*2/)$>5"/ 50/ !-2;00/3/ 0.' 

#3"/2,' T<1.' 2/" 5* 61.6#1"2> !-2;00/3/ (*1*3&#)#".671/ CD27+) 2;00/3/, *1< 

2/0/507$$*0/" 50# 50>:"# 041 )$/56/0#2800>341.19,20,21 A *1*3&#)#G.5. 0#8 BCR 

8)#:#E7/, )/3#85G/ 041 2800/3#2"1<1 IL-2 2/" IL-10, #:.&*G 5* /8M.671. 72K3/5. 0.' 

)340*N1.' TACI 50.1 *)"K>1*"/ 041 !-2800>341.22 B7$#', )3%5K/0/ )/3/0.3,-.2* %0" # 

8)#:#E7/' TACI /1"E1*;*0/" 2/" 50/ 6#1#2;00/3/, 50/ #)#G/ # )3#5:70.' BAFF )3#>&*" 

5,6/0/ *)"+G45.' 2/" *1*3&#)#G.5.', )3#2/$<10/' 0. :"/K#3#)#G.5, 0#8' 5* 

6/23#K>&/.23 
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,"%DM$ 3: 7('K#E&BG %$" OC'#'RB?G &AG TNF OCB('"%'>EMB"$G  

P BAFF H6076G6)#1 0)3:+ )'61+ :$3H3@64+ (BAFFR, TACI 2#1 BCMA), 6"9 3 APRIL H6076G6)#1 7>"3 

0)3:+ HG3 (TACI 2#1 BCMA) (#$> Foster 2#1 0:".).24 

1.3 H M?*> C)$ ? ,&@?B #'B I,N#GZ"'B BAFFR =#' M$)R?,?I?A'=' #N" Q-

CD##+,N" 

 A )340*N1. BAFFR, :"/6*6+3/1"2, )340*N1. 0;)#8 III 184 /6"1#M741,  

24:"2#)#"*G0/" /)% 0# &#1G:"# TNFRSF13C 0# #)#G# 50#1 >1-34)# *:3>T*0/" 50# 

E346%546/ 22q13.1-13.31. H*3"$/6+>1*" 6%1# 0755*3/ 2/0>$#")/ 2850*N1.' 50.1 

*M42800>3"/ )*3"#E, :756*85.' 6* 0#1 581:70., 6* /)#07$*56/ 1/ 2/07E*" 0. 6"23%0*3. 

CRD *)"23>0*"/ 50.1 #"2#&71*"/ 041 8)#:#E741 TNF. 9#6"2>, # 8)#:#E7/' BAFFR )*3"7E*" 

6G/ *M42800>3"/ )*3"#E, CRD )#8 /$$.$*)":3> 6* 0#1 581:70. 2/" 6"/ *1:#2800>3"/ 

)*3"#E, /1/&1<3"5.' &"/ 0# 6%3"# TRAF3. H3%5K/0/ 50#"E*G/ 8)#:.$<1#81 %0" #" 

/$$.$*)":3>5*"' 6* 0# TRAF3, 6*5#$/+#;6*1*' /)% 0# BAFFR, M*2"1#;1 2/" :"/0.3#;1 0. 

6*07)*"0/ 5.6/0#:%0.5..25 O" 5.6/0#:#0"2#G /80#G 50%E#" )*3"$/6+>1#81 0. 

K45K#38$G45. 0.' NIK 2"1>5.', 0.1 *1*3&#)#G.5. 0#8 6. 2$/5"2#; 6#1#)/0"#; 0#8 NF-

2B 2/" 6*07)*"0/ 0. -*0"2, 3;-6"5. 041 )#$$/)$<1 6*$<1 0.' #"2#&71*"/' Bcl-2 

:*:#671#8 %0" . 8)*372K3/5. 0.' :"/&#1":"/2,' Bcl-2 50/ BAFFR-/- :"/&#1":"/2> )#10G2"/ 

*)703*)* 0.1 /1>)08M. 041 <3"641 !-2800>341.26 H/3%$# )#8 :*1 8)>3E*" >6*5. 

5;1:*5. 0#8 BAFFR 8)#:#E7/ 6* 0.1 TRAF2, 7E*" :"/)"504-*G %0" /)/$#"K, 0.' 0*$*80/G/' 

)3#2/$*G 5855<3*85. 0.' )340*N1.' TRAF3. O" )/3/0.3,5*"' /807' -70#81 0. +>5. &"/ 

71/ 6#107$# )#8 *M.&*G $#&"2> 0/ /3E"2> +,6/0/ 0.' 5.6/0#:%0.5.' 0#8 8)#:#E7/. 

F":"2%0*3/, /)#85G/ 0#8 BAFF, . TRAF3 581:7*0/" 6* 0. NIK 2"1>5. 2/" 50. 5817E*"/ 
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/)#"2#:#6*G0/" /)% 0# )340*%546/, 6* 0. +#,-*"/ 0.' TRAF2. F)#6714', 6* /80%1 0#1 

03%)#, . TRAF3 :* 5866*07E*" 50.1 *1*3&#)#G.5. 0#8 *1/$$/20"2#; NF-2! 6#1#)/0"#;. 

?10G-*0/, )/3#85G/ 0#8 BAFF, . TRAF3 581:7*0/" 50#1 BAFFR, . LCS 2"1>5. 

50/-*3#)#"*G0/", 6* /)#07$*56/ 0.1 *1*3&#)#G.5. 0#8 NF-2!2, )#8 6* 0. 5*"3> 0.' -/ 

#:.&,5*" 50.1 *)"+G45. 041 !-2800>341 (F"2%1/ 4).27  

A )340*N1. BAFFR *G1/" ":"/G0*3/ 5.6/10"2, &"/ 0.1 *)"+G45. 041 !-2800>341 2/" 

0.1 43G6/15, 0#8' 50# 5)$,1/, 2/-<' . 2;3"/ $*"0#83&G/ 0.' *G1/" 1/ )/37E*" 5,6/0/ 

*)"+G45.' 50/ /1<3"6/ 2/" 50/ <3"6/ !-2;00/3/, 38-6GT#10/' 705" 0#1 /3"-6% 041 

$*6K#T":"/2<1 !-2800>341.28,29,30 O 3%$#' 0#8 8)#:#E7/ BAFFR 50.1 *)"+G45. 041 !-

2800>341 /)#:*GE-.2* )3<0/ 50/ )#10G2"/.26,31 @*$70*' 7:*"M/1 )4' 5* BAFFR-/- 

:"/&#1":"/2> )#10G2"/ 7E*" :"/0/3/E-*G . 43G6/15. 041 !-2800>341, 2>0" )#8 

)/3/0.3*G0/" 2/" 5* BAFF-/- :"/&#1":"/2> )#10G2"/.32 H"# 58&2*23"671/, 0/ )#10G2"/ /80> 

)/3#85G/5/1 5.6/10"2, 6*G45. 50#1 /3"-6% 041 !-2800>341, /1"2/1%0.0/ 6*0>+/5.' 50# 

50>:"# B2, 6*"4671/ *)G)*:/ Ig 2/" 6*"4671*' -86#*M/30<6*1*' 2/" -86#/1*M>30.0*' 

/1#5#/)#23G5*"'.11,32 ?80% 8)#:.$<1*" %0" . 5;1:*5. BAFF/BAFFR *G1/" . +/5"2, 

2"1.0,3"/ :;1/6. &"/ 0.1 *)"+G45. 041 !-2800>341 2/" 0.1 43G6/15, 0#8'.32 

A 72K3/5. *1%' $*"0#83&"2#; 8)#:#E7/ ! 2800>341 (BCR) /)#0*$*G +/5"2, 

)3#Z)%-*5. &"/ 0.1 *)"+G45. 0#8' 50.1 )*3"K73*"/ 2/" &"/ )#$$> E3%1"/ 0/ BCR 5,6/0/ 

)"50*;#10/1 %0" *G1/" *)/32, &"/ 0.1 *)G0*8M. 0.' *)"+G45.'.33,34 ]50%5#, . /1/2>$8J. 

0#8 BAFF/ BAFFR 6#1#)/0"#; >$$/M* 3"T"2> 0.1 >)#J. /80,. H -*3/)*G/ 041 )#10"2<1 , 

041 /5-*1<1 6* )/3>&#10*' *M#8:*07345.' &"/ 0# BAFF #:.&*G 50.1 /)<$*"/ 041 <3"641 

!-2800>341.35,36 ]' *2 0#;0#8, . :"/0,3.5. 0.' #6#"#50/5G/' 041 )*3"K*3"2<1 !-

2800>341 *M/30>0/" /)% :;# +/5"2> 50#"E*G/, 0# BAFF 2/" 71/1 $*"0#83&"2% BCR. A 

/)#5/K,1"5. 0#8 6850.3G#8 0.' *)"+G45.' ! 2800>341 0.' )*3"K73*"/' :*1 *G1/" /)$,, 

2/-<' # BCR )83#:#0*G 71/ )$,-#' 6#1#)/0"<1 6*0/&4&,' 5,6/0#' )#8 #:.&#;1 50.1 

*)"+G45., 0. :"/K#3#)#G.5., 0.1 *1*3&#)#G.5. /2%6. 2/" 50#1 ->1/0# 041 !-2800>341. 

B/ 6#1#)>0"/ /80> 58E1> )#"2G$#81 /1>$#&/ 6* 0.1 2/0>50/5. 43G6/15.' 0#8 !-

2800>3#8, $/6+>1#10/' 8)%J. 0/ 8)#5;1#$/ 041 )$.-856<1 041 )*3"K*3*"/2<1 !-

2800>341 , 0.1 2/0>50/5. *1*3&#)#G.5,' 0#8'.37,38 

B/ !-2;00/3/ )#8 /)#08&E>1#81 1/ 6*0/:<5#81 5,6/0/ *G0* :"/675#8 0#8 BCR, 

*G0* 0#8 BAFFR )*-/G1#81, 8)#:*"21;#10/' %0" 2/" #" :;# 8)#:#E*G' *G1/" /1/&2/G#", /$$> 

2/171/' :*1 *G1/" *)/32,' &"/ 0.1 *)"+G45. 041 !-2800>341. U"/ )/3>:*"&6/, . 8)% 

%3#8' :"/&3/K, 0#8 BCR , 041 >6*541 5850/0"2<1 0#8 5.6/0#:#0"2#; 0#8 6#1#)/0"#; 

#:.&*G 50# ->1/0# 041 )*3"55#07341 !-2800>341,39 )/3> 0/ K85"#$#&"2> *)G)*:/ 

72K3/5.' 041 BAFF 2/" BAFFR. O6#G4', )#10"2#G 6* 6*0/$$>M*"' 50# &#1G:"# )#8 
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24:"2#)#"*G 0#1 8)#:#E7/ BAFFR,40 )#10"2#G /1*)/32*G' 50# BAFF , )#10"2#G )#8 

8)750.5/1 /&4&, 6* BAFF /10/&41"507', 7E#81 6"/ /M"#5.6*G40. 6*G45. 50#1 /3"-6% 041 

!-2800>341, )/3> 0.1 72K3/5. *1%' K85"#$#&"2#; BCR. O" )/3/0.3,5*"' /807' :*GE1#81 

%0" 8)>3E*" 6"/ )"# 5;1-*0. /$$.$*)G:3/5. 6*0/M; 0.' "5E;#' 0#8 5,6/0#' 0#8 BCR, 0#8 

*)G)*:#8 041 :"/-75"641 BAFF 6#3G41 2/" 0.' 720/5.' 0.' /10/&41"56#; 6* +>5. 0# 

67&*-#' 0#8 )$.-856#; 041 !-2800>341. ?80, . 03"6*3,' 5E75. /)#2/$;K-.2* /)% 

6*$70*' )#8 7:*"E1/1 %0" /80#:3/50"2#G 2$<1#" !-2800>341 )#8 581,-4' )*-/G1#81 2/0> 

0# 6*0/+/0"2% 50>:"#, -/ 6)#3#;5/1 1/ :"/54-#;1 /)% 0/ 8J.$> *)G)*:/ 0#8 BAFF.41 

F)")$7#1, . /)#0*$*56/0"2%0.0/ 6"/' 070#"/' :">545.' /)% 0.1 )*3G55*"/ 0#8 BAFF, 6* 

/8M.671. 0.1 "5E; 0#8 5,6/0#' 0#8 BCR, K/G1*0/" 6*"4671.. Q05", 0# *;3#' 0.' "5E;#' 

0#8 5,6/0#' BCR )#8 *G1/" 586+/0% 6* 0.1 !-2800/3"2, *)"+G45. 2/0> 0# 5.6*G# *$7&E#8 

50# 6*0/+/0"2% 50>:"# )#"2G$$*" /1>$#&/ 6* 0# *)G)*:# 041 :"/-75"641 6#3G41 BAFF.42 

D;6K41/ 6* 73*81*', # /10/&41"56%' /1>6*5/ 50/ !-2;00/3/ &"/ 0/ )*3"#3"5671/ 

*)G)*:/ BAFF, 7E*" 8)#0*-*G 1/ *81#*G 0/ /80#/1*20"2> !-2;00/3/ 2/0> 0. :">32*"/ 0.' 

/1>)08M,' 0#8' 50.1 )*3"K73*"/.43 Q05", . 8)*372K3/5. 0#8 BAFF K/G1*0/" 1/ :"*83;1*" 

0%5# 0/ !-2;00/3/ 0#8 %J"6#8 6*0/+/0"2#; 50/:G#8, %5# 2/" 0/ <3"6/ !-2;00/3/ 0.' 

)*3"K73*"/' 2/" 1/ )3#>&*", *1 673*", 0. !-2800/3"2, /80#/1#5G/ 6754 0.' /8M.671.' 

*)"+G45.' 041 /80#:3/50"2<1 !-2800>341 E/6.$,' 58&&71*"/'.44   

F)")3%5-*0/, # BAFFR 8)#:#E7/' 5866*07E*" 50.1 "5#08)"2, 6*0/503#K,, 50. 

:"/0,3.5. 041 +$/50"2<1 2710341 041 $*6K#T":G41 2/" 0.1 *)/&4&, 0.' 72K3/5.' 

:"/K%341 )340*P1<1 50/ !-2;00/3/.45 @*$70*' )#8 7E#81 :.6#5"*8-*G 2/" 581#JGT#81 

0#1 3%$# 0#8 5850,6/0#' BAFF/BAFFR 581#JGT#10/" 50#1 -A")C) 1.  
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-A")C)B 1: (G@K#GB I?D C)#)MG$C"J?D" #?" ,&@? #?D =D=#>*)#?B BAFF/BAFFR.  

BAFF 581:70.' 

! In vitro :"7&*35. 0#8 )#$$/)$/5"/56#; /1-3<)"141 !-2800>341 2/" 0.' 

)/3/&4&,' /1#5#5K/"3"1<146 

! H/3>0/5. 0.' *)"+G45.' /1-3<)"141 CD27+ 61.6#1"2<1 2/" CD38+  

    B-2800>34147  

! ?8M.671#' /3"-6%' <3"641 !-2800>341 2/" :3/50"2<1 B-2800>341, /80#>1#5*' 

*2:.$<5*"' 2/" *1/)%-*5. /1#5#5K/"3"1<1 50#8' 1*K3#;' 5* BAFF+/+ 

:"/&#1":"/2> T</48  

! ()#)$/5G/ !-2800>341, 6*G45. 041 /1#5#5K/3"1<1 50.1 282$#K#3G/ 2/" 

6*G45. 0.' E86"2,' /1#5"/2,' /)%23"5.' 5* BAFF-/- :"/&#1":"/2> T</49  

BAFFR 8)#:#E7/' 

! F2:,$45. 0;)#8-DF= 581:3%6#8, )/3#85G/ /10"-dsDNA /10"546>041, 

8)*3&/66/5K/"3"1/"6G/, *$/0046/0"2, :"/K#3#)#G.5. B-2800>341 2/" 

5)*"3/6/0#1*K3G0":/ 5* *)G68*' 6* 6*0>$$/M. 50# TNFRSF13C &#1G:"#50,51,52 

! ?)<$*"/ )*3"K*3"2<1 !-2800>341 2/" 6*G45. /1#5#5K/"3"1<1 50.1 282$#K#3G/ 

5* BAFFR-/- :"/&#1":"/2> T</ 

! @*G45. 041 !-2800>341 50.1 )*3"K73*"/, 0#8' $*6K/:71*' 2/" 0#1 5)$,1/ 

7)*"0/ /)% E#3,&.5. BAFFR /1/50#$74145 

! @*G45. 041 !-2800>341 50.1 )*3"K73*"/, 0#8' $*6K/:71*' 2/" 0# 5)$,1/, 

7)*"0/ /)% E#3,&.5. /10"-BAFFR /10"5<6/0#' 5* )340*;#10/ (Macaca 

fascicularis)53 

 

H$.1 0#8 3%$#8 )#8 :"/:3/6/0GT*" . )340*N1. BAFFR 4' 6*6+3/1"2%' 8)#:#E7/', 

)3%5K/0/ /1/2/$;K-.2* /)% 0#8' Fu 2/" 581., . )/3#85G/ 0#8 50#1 )83,1/ 041 !-

2800>341 2/" . :3>5. 0#8 4' 6*0/&3/K"2%' )/3/&%10/'. D0#8' 8)#2"1.07' /32*0<1 

&#1":G41 (%)4' 041 BAFF, CD154, Bcl-xL, IL-8 2/" BfI-A1), 7E*" +3*-*G -75. )3%5:*5.' 

0#8 BAFFR, &*&#1%' )#8 8)#:.$<1*" 0. 5)#8:/G/ :3>5. )#8 :"/:3/6/0GT*" . )340*N1. 

50.1 *)"+G45. 0%5# K85"#$#&"2<1, %5# 2/" 1*#)$/56/0"2<1 !-2800>341 6754 0.' 

3;-6"5.' 0.' &#1":"/2,' 72K3/5.'.54  
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,"%DM$ 4: 3 (DF'G &LM C(L&BSMTM TRAF K&AM KAH$&'#D&AKA &'O BAFFR 

 A) A$3:04# )&+ BAFF/BAFFR $'>0H60&+ & AQ, 21"F0& 0:"HJ6)#1 76 )1+ TRAF2 2#1 TRAF3 $'()6O"6+. 

K TRAF2 «0)'#)3%3.64» )3" cIAP, 3 3$343+ J@61 (+ 0)>@3 )&" AQ, 21"F0& )&" 3$34# #$3123H3764 

7J0( )&+ 3:N123:1)4"(0&+, #"#0)J%%3")#+ J)01 )3" NF-2?2. ?) R$61)# #$> )&" BAFF/BAFFR 

0G"H60&, & TRAF3 $'()6O"& 0:"HJ6)#1 76 )3" BAFFR, 6"9 76 )&" 061'F )&+, & TRAF2 $'3F.61 )&" 

#$3123H>7&0& )&+ TRAF3. K AQ, 21"F0& 64"#1 $%J3" 6%6G-6'& "# 0:776)J@61 0)&" 6"6'.3$34&0& )3: 

NF-2?2 6"#%%#2)123G 73"3$#)13G, )3 3$343 $'3F.61 )&" 6$1N4(0& )(" 2:))F'(" (#$> Mackay & 

Schneider, 76 )'3$3$31*061+).27 

1.4 H M?*> C)$ ? ,&@?B #'B I,N#GZ"'B TACI =#' M$)R?,?I?A'=' #N" Q-CD##+,N" 

A )340*N1. TACI )3#507-.2* 50.1 8)*3#"2#&71*"/ TNF, %0/1 :"/)"50<-.2* %0" 

/$$.$*)":3> 6* 0.1 *1:#2800>3"/ )340*N1. CAML.55 FG1/" :"/6*6+3/1"2, )340*N1. 0;)#8 

III, /)#0*$*G0/" /)% 293 /6"1#M7/ 2/" 24:"2#)#"*G0/" /)% 0# &#1G:"# TNFRSF13B 0# #)#G# 

*:3>T*0/" 50# E346%546/ 17 0#8 /1-3<)#8 (17p11.2), )*3"#E, )#8 /)#0*$*G 58E1% 

50%E# &"/ 6*0/$$>M*"' 2/" /1/581:8/56#;'.56 B# *M42800>3"# 06,6/ 0.' /)#0*$*G0/" /)% 

166 /6"1#M7/ 2/" )*3"$/6+>1*" :;# )*3"#E7' )$#;5"*' 5* 2850*N1.. B# )3<0# 06,6/ 

*)/1/$,J*41 2850*N1.' (CRD-1), 0# #)#G# *20*G1*0/" /)% 0# 32# 74' 0# 67# /6"1#M;, 

5866*07E*" 50#1 )#$86*3"56% (03"6*3"56%) 0#8 8)#:#E7/. B# :*;0*3# 06,6/ 
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*)/1/$,J*41 2850*N1.' (CRD-2), *20*G1*0/" /)% 0# 68# 74' 0# 106# /6"1#M; 2/" *G1/" 

/)/3/G0.0# &"/ 0.1 )3%5:*5. 041 2800/3#2"1<1 BAFF 2/" APRIL.57 @* *1/$$/20"2% 

6>0"56/ )3#2;)0*" 6"/ 6"23%0*3#8 6*&7-#8' )340*N1. TACI, . #)#G/ )/3%$# )#8 )*3"7E*" 

6%1# 6G/ *)/1>$.J. 2850*N1.' (CRD-2), #:.&*G 5* *1*3&#)#G.5. 0#8 NF-2!. @*$70*' 

7E#81 :*GM*" %0" 6%1# . :*;0*3. *)/1>$.J. 2850*N1.' 0#8 8)#:#E7/ TACI /32*G &"/ 0.1 

8J.$,' 58&&71*"/' 5;1:*5. 6* 0#8' 581:70*' 0#8.58  

B# E/3/20.3"50"2% 0.' ;)/3M.' :;# 6%1# *)/1/$,J*41 2850*N1.' &*1"2>, *2 041 

#)#G41 . :*;0*3. *8-;1*0/" &"/ 0.1 /$$.$*)G:3/5. 6* 0#8' )3#5:70*', 2>1*" 0#1 TACI 

8)#:#E7/ 1/ :"/K73*" /)% >$$/ 67$. 041 TNFR, 50.1 )*3G)045. 041 #)#G41 /)/"0#;10/" 

/32*07' *)/1/$,J*"' 2850*N1.' &"/ 0.1 )3%5:*5. 6* 0#8' 581:70*' 0#8'. A )340*N1. 

TACI )$.1 0#8 NF-2! *1*3&#)#"*G 2/" 0#1 6*0/&3/K"2% )/3>&#10/ AP-1, /$$> 2/" 0.1 

/6"1#0*$"2, 2"1>5. c-Jun.59 B# *1:#2800>3"# 06,6/ 0.' )340*N1.' TACI, %)4' 586+/G1*" 

6* 0"' )340*N1*' BAFFR 2/" BCMA,  /$$.$*)":3> 6* 0"' )340*N1*' TRAFs /$$> 6%1# . TACI 

/$$.$*)":3> 6* 0.1 CAML. H"# 58&2*23"671/, . )340*N1. TACI /$$.$*)":3> 6* 0/ 6%3"/ 

TRAF2, TRAF5 2/" TRAF6.60 

@*&>$. 5*"3> 6*$*0<1 8)#50.3GT*" 0#1 2;3"# 3%$# 0.' )340*N1.' TACI 50.1 

*1*3&#)#G.5. 2/" 0. :"/K#3#)#G.5. 041 !-2800>341 5* )$/56/0#2;00/3/.61 ?)% 0.1 

>$$., 7E*" /1/K*3-*G %0" 0/ TACI-/- :"/&#1":"/2> )#10G2"/ *6K/1GT#81 /;M.5. 50#1 /3"-6% 

041 282$#K#3#;1041 !-2800>341, 6* /)#07$*56/ 0.' *2:,$45. 5)$.1#6*&/$G/', 

$*6K46>041 2/" /80#>1#541 *2:.$<5*41, )3#0*G1#10/' %0" . )340*N1. 6*0/M; >$$41 

/)#507$$*" 2/" 5,6/0/ /)%)045.' 586+>$$#10/' 50.1 #6#"%50/5. 0#8 !-2800/3"2#; 

)$.-856#;.62 @"/ *1/$$/20"2, *M,&.5. &"/ 0.1 *6K>1"5. /80#/1#5G/' 2/" !-

$*6K#Z)*3)$/5"<1 *G1/" %0" . )340*N1. TACI /10/&41GT*0/" 6* 0.1 )340*N1. BAFFR &"/ 0. 

5;1:*5. 0#8 )3#5:70. BAFF 6* /)#07$*56/ 1/ )*3"#3GT*" 0.1 *)G:3/5. 0#8 BAFFR 50.1 

*)"+G45. 041 !-2800>341. ?)#85G/ TACI #:.&*G )"-/1%1 5* /8M.671. BAFFR 

5.6/0#:%0.5. 6* /)#07$*56/ 0.1 *6K>1"5. ! $*6K#Z)*3)$/5G/' 2/" 0.1 *1*3&#)#G.5. 

/80#:3/50"2<1 !-2800>341.63 
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,"%DM$ 5: .' >'M?#"' TNFRSF13B %$" A C(L&BSMA TACI 

E3 .3"4H13 TNFRSF13B $3: 2(H123$3164 )&" $'()6O"&, #$3)6%64)#1 #$> $J")6 6L9"1# 2#1 2(H123$3164 

71# $'()6O"& 293 #71"3LJ(". P :$3H3@J#+ TACI $6'1J@61 )1+ $%3G016+ 06 2:0)6O"& $6'13@J+ 1 2#1 2 

(CRD-1 2#1 CRD-2) 0)3 6L(2:))F'13 )7*7# )3:. =)3 6"H32:))F'13 )7*7# )3: $6'1J@61 -J061+ 

HJ076:0&+ .1# )1+ $'()6O"6+ TRAF (TRAF -2, -5 2#1 -6) 2#1 )&" $'()6O"& CAML. R"# 6"#%%#2)12> 

7F)107# 7$3'64 "# 0:7N64, H4"3")#+ #I3'7* .1# 71# 0G")37& $'()6O"& TACI #$> )&" 3$34# %64$61 )3 

CRD1. (?) 6"6'.3$34&0& )3: :$3H3@J# $'32#%64 )&" H&713:'.4# )'176'9". E# BAFF 2#1 APRIL 64"#1 

31 0:"HJ)6+ )3: TACI (#$> Bacchelli 2#1 0:".).64  

 

,"%DM$ 6: !'H"%EG #"$Q'(EG &'O KCF)M$ $MPHBK$ KB QOK"'F'>"%P %$" KB TACI-/- 

#"$>'M"#"$%P C'M&?%"$ 

E37* 0$%*"# a. I:013%3.123G $3")123G. b. TACI-/- H1#.3"1H1#23G $3")123G, >$3: $#'#)&'64)#1 

2:))#'12* :$6'H'#0)12>)&)#, #GL&0& )(" %67I3M1H4(" 2#1 6$J2)#0& )3: %6:23G $3%I3G. 
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!"303S0)3@&712* @'90& 06 )37* 0$%*"# 76 )# 73"32%("12F #")1097#)# ?220 (2>221"3 @'97#) 2#1 

CD4 ($'F01"3 @'97#) #$> c. I:013%3.12> $3")12> 2#1 d. TACI-/- H1#.3"1H1#2> $3")12>, >$3: 

$#'#)&'64)#1 ?-%67I3T$6'$%#04# (#$> Yan 2#1 0:".).62 

F)")3%5-*0/, . )340*N1. TACI 5866*07E*" 50.1 "5#08)"2, 6*0/503#K, 6*0> 0.1 

/$$.$*)G:3/5. 0.' 6* 0#8' )3#5:70*' BAFF 2/" APRIL, /1*M>30.0/ /)% 0. :3>5. 0.' 

)340*N1.' CD40.65 A 6*0/503#K, 5* IgA K/G1*0/" 6>$"50/ 1/ *M/30>0/" /)#2$*"50"2> /)% 

0# TACI, 2/-<' )#10G2"/ /1*)/32, 5* TACI 2/" APRIL 7E#81 6*"4671/ *)G)*:/ IgA 50#1 

#3%.66 A 586+#$, 0.' )340*N1.' TACI 50. :"/K#3#)#G.5. 041 !-2800>341 5* 

)$/56/+$>50*' 2/" 50.1 )/3/&4&, 041 /10"546>041 7E*" :*"E-*G 5* 2800/3"27' 5*"37' 

)#8 *GE/1 ,:. *1*3&#)#".671. 0.1 )340*N1. CD40 2/" 0#1 8)#:#E7/ TLR4. QE*" 6>$"50/ 

:*"E-*G %0" . TLR *1*3&#)#G.5. #:.&*G 50.1 8)*372K3/5. 0.' TACI )340*N1.' 50/ !-

2;00/3/, /$$> 2/" 50.1 72K3/5. 041 )3#5:*0<1 BAFF 2/" APRIL /)% 0/ :*1:3"0"2> 

2;00/3/. A 58&2*23"671. 8)*372K3/5. 0.' )340*N1.' TACI 2/" 041 )3#5:*0<1 0.' /)% 

0#8' *1*3&#)#".671#8' TLR 8)#:#E*G', 581:7*" 0. K85"2, /1#5G/ 6* 0.1 6*5#$/+#;6*1. 

/)% 0# TACI *1*3&#)#G.5. 041 !-2800>341 2/" *G1/" )"-/1%  %0" )/GT*" 3%$# 50.1 

581*3&/5G/ 6*0/M; TACI 2/" TLRs, 6* 52#)% 0.1 *1*3&#)#G.5. 041 !-2800>341.67,68  B/ 

TACI-/- :"/&#1":"/2> )#10G2"/, 5* /10G-*5. 6* 0/ BAFFR-/- 2/" 0/ BCMA-/- :"/&#1":"/2> 

)#10G2"/, *20%' /)% /1*)>32*"/ 50.1 /1#5#5K/"3G1. IgA, :*1 *G1/" "2/1> 2/" 1/ 

/10"6*04)G5#81 -86#/1*M>30.0/ /10"&%1/ 0;)#8 II.45,69 F)")$7#1, . )340*N1. TACI 

5866*07E*" 50.1 /)>10.5. 71/10" )#$85/2E/3"0<1 041 6"23#+G41. ?80% K/G1*0/" /)% 0# 

&*&#1%' %0" 0/ !-2;00/3/ 0.' #3"/2,' T<1.' 0#8 5)$,1/, %0/1 /)/10#;1 5’/80#; 0#8 

*G:#8' 0/ /10"&%1/, /8M>1#81 0.1 *)"K/1*"/2, 72K3/5. 0.' )340*N1.' TACI, . #)#G/ 

6)#3*G 1/ /$$.$*)":3>5*" /)#0*$*56/0"2> 6* 0#8' )3#5:707' 0.' )#8 *223G1#10/" /)% 0/ 

:*1:3"0"2> 2;00/3/. [)4' /)#:*GE-.2* 0/ 1*#&1> /$$> 2/" #" 1*#&711.0#" )#10"2#G, $%&4 

0.' 6*"4671.' 72K3/5.' TACI )#8 *6K/1GT*0/" 50/ !-2;00/3> 0#8', :*1 7E#81 0.1 

"2/1%0.0/ 1/ /)/10,5#81 /)#0*$*56/0"2> 71/10" 041 )#$85/2E/3"0<1 0#8 

)1*86#1"%2#22#8.70  
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,"%DM$ 7: / C(L&BUMA TACI %$" A KOH*'F) &AG K&AM "K'&OC"%) HB&$K&('Q) 

K $'()6O"& TACI 0:776)J@61 0)&" 103):$12* 76)#0)'3I* 06 IgA, 76)F )&" #%%&%6$4H'#0& )&+ 76 

)3:+ $'30HJ)6+ BAFF 2#1 APRIL, #%%F H6" 64"#1 $%*'(+ 2#)#"3&)>+ 3 %>.3+ $3: 31 76)#%%FL61+ 0)3 

TNFRSF13B  6$1H'3G" 2#1 0)&" 103):$12* 76)#0)'3I* 06 IgG, 71#+ 2#1  & 6"6'.3$34&0& )&+ 

$'()6O"&+ BAFFR #'264 .1# )&" $#'#.(.* #"3030I#1'4"&+ IgG in vitro (#$> Berglund 2#1 0:".).71,72 

1.5 H M?*> C)$ ? ,&@?B #'B I,N#GZ"'B ICOS =#$B HD*?GY),#S*G"GB )"?=$)CKB 

)I)"#>=G$B 

 A )340*N1. ICOS *G1/" 71/ #6#:"6*37' 041 55-60 kDa, 0/ #)#G/ 581:7#10/" 6*0/M; 

0#8' 6* :"5#8$K":"2#;' :*56#;' 2/" 24:"2#)#"*G0/" /)% 0# &#1G:"# ICOS. H3%2*"0/" &"/ 6"/ 

:"/6*6+3/1"2, )340*N1. )#8 /)#0*$*G0/" /)% 71/ *M42800>3"# 06,6/ 6* )*:G/ 0;)#8 

/1#5#5K/"3"1<1 (IgV) 2/" 6G/ *1:#2800>3"/ #83> 6* 2/0>$#")/ 083#5G1.' *10%' SH2 

6#0G+41.73,74 B# &#1G:"# ICOS 7E*" E/30#&3/K.-*G 50# E346%546/ 2q33, &*"01">T*" 6* 0/ 

&#1G:"/ CD28 S?C CTLA4 2/" )*3"7E*" 5 *M<1"/ 2/" 4 "103%1"/, 6*&7-#8' "20 kb.75,76 D* 

/10G-*5. 6* 0# CD28, 0# #)#G# *2K3>T*0/" 5* B-2;00/3/ )#8 +3G52#10/" 5* /1>)/85., # 

8)#:#E7/' ICOS *2K3>T*0/" 6%1# 5* *1*3&#)#".671/ B-2;00/3/. F":"2%0*3/, 50/ 

:*80*3#&*1, $*6K"2> %3&/1/, # 8)#:#E7/' ICOS *2K3>T*0/" 5* B T<1*' ()/3/K$#"<:*"' 

)*3"#E7' 0#8 $*6K/:71/) 2/" ":"/G0*3/ 5* +$/50"2> 27103/, :.$/:, )*3"#E7' 

)#$$/)$/5"/56#; 2/" 0*$"2,' :"/K#3#)#G.5.' 041 !-2800>341. H3#5:70.' 0#8 8)#:#E7/ 

ICOS /)#0*$*G . )340*N1. ICOS-L )#8 /1/K73*0/" *)G5.' 4' B7h, B7RP-1, GL50, B7-H2 , 

LICOS.77 O 581:70.' ICOS-L *2K3>T*0/" 50/ /10"&#1#)/3#85"/50"2> 2;00/3/ (:*1:3"0"2>, 
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6#1#2;00/3//6/23#K>&/), 5* "1#+$>50*' 50#8' #)#G#8' 7E*" E#3.&.-*G TNF-/,78 2/-<' 

2/" 5* *1:#-.$"/2>, *)"-.$"/2>,79 !-2;00/3/ 2/" B-2;00/3/.80  

 B# 5.6/0#:#0"2% 6#1#)>0" 0#8 8)#:#E7/ ICOS  /$$.$#*)"2/$;)0*0/" 5* 6*&>$# 

+/-6% 6* /80% 0.' )340*N1.' CD28. D8&2*23"671/, # 8)#:#E7/' ICOS 581:7*0/" 6* 0.1 

P13K 50# SH2 )*:G# 0.' 6* /)#07$*56/ 0.1 *1*3&#)#G.5. 041 MAP 2"1/5<1 (JNK, p38 2/" 

ERK).81 F10#;0#"', # 8)#:#E7/' ICOS E/3/20.3GT*0/" /)% 6"/ /$$.$#8EG/ )#8 0#8 

)3#5:G:*" 0.1 "2/1%0.0/ 1/ 581:7*0/" *)G5.' 6* 6"/ )/3/$$/&, 0.' P13K. A 58&2*23"671. 

)/3/$$/&, /)#0*$*G0/" /)% 0.1 2/1#1"2, p85 2/0/$80"2, 2/" 6"/ )*3"55%0*3# *1*3&,, 

p50a 8)#6#1>:/.82 ?)#07$*56/ 0.' 58&2*23"671.' 6#3K,' P13K *G1/" . /8M.671. :3>5. 

0.' 4' «$")":"2,' 2"1>5.'», 6* /)#07$*56/ 1/ )3#2/$*G0/" 6*&/$;0*3. )/3/&4&, 041 

)3#P%1041 0.' 2/" 0/80%E3#1. /;M.5. 0.' Akt 5.6/0#:%0.5.'.81,82 A "5E83, 

*1*3&#)#G.5. 0.' Akt 5.6/0#:%0.5.' 8)#:.$<1*" %0" . )340*N1. ICOS :"/:3/6/0GT*" 71/1 

":"/G0*3/ 5.6/10"2% 3%$# 50.1 *)"+G45. 041 B-2800>341.83  

 H/3> 0# &*&#1%' %0" #" )340*N1*' CD28 2/" ICOS 581:"*&*G3#81 0.1 /)*$*8-7345. 

*1%' 6*&>$#8 K>56/0#' 2800/3#2"1<1 041 B-2800>341, 6%1# . CD28 )3#2/$*G 0.1 

/)*$*8-7345. >K-#1.' IL-2.84 ?10G-*0/, # 8)#:#E7/' ICOS  *G1/" ":"/G0*3/ 

/)#0*$*56/0"2%' 50.1 /)*$*8-7345. 0.' IL-10,85 . #)#G/ *6)$72*0/" 50.1 )/3/&4&, !-

2800>341 61,6.' 2/" )$/56/0#2800>341.86,87,88 ]50%5#, . 72K3/5. 0#8 ICOS 283G4' 5* 

+$/50"2> 27103/ 0#8 $*6K"2#; "50#;, 8)#:.$<1*" 0.1 #85"<:. 5866*0#E, 0#8 8)#:#E7/ 

50. -86#*M/30<6*1. /1#5"/2, /)>10.5.. A -*43G/ /80, *)"+*+/"<-.2*, %0/1 

:"/)"50<-.2* )4' 5* ICOS-/- :"/&#1":"/2> T</ )/3/0.3*G0/" :"/0/3/E, 0.' E86"2,' 

/1#5"/2,' /)%23"5.'.89,90 

 

,"%DM$ 8: 7('K#E&AG &AG C(L&BUMAG ICOS B?M$" A C(L&BUMA B7H 

K #%%&%6$4H'#0& B7H-ICOS 3H&.64 0)&" 6"6'.3$34&0& )(" MAP 21"#09", >)#" )3 SH2 $6H43 )&+ 

$'()6O"&+ ICOS 0:"HJ6)#1 76 )&" P13K (#$> Rudd & Schneider).91 
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1.6 4 ,&@?B #N" I,N#GO"S" BAFFR, TACI C)$ ICOS =#$B )"#$=N*)#$CKB 

)"?=?)"GI+,CG$GB 

 O" /10"546/0"27' /1*)>32*"*' *G1/" #" )"# 58E17' /1o5#/1*)>32*"*'  50#8' 

*1,$"2*'. R/3/20.3GT#10/" /)% E/6.$> *)G)*:/ , /)#85G/ 041 /1#5#5K/"3"1<1 IgG, IgA , 

IgM 50#1 #3%, 6* /)#07$*56/ 0.1 /8M.671. *8/"5-.5G/ 5* +/20,3"/ 6* 2>J/, /$$> 2/" 

0.1 /8M.671. 58E1%0.0/ /80#>1#541 *2:.$<5*41 2/" $*6K#Z)*3)$/5G/'.92,93 U"/ 

2>)#"#8' 0;)#8' /1#5#/1*)>32*"/', %)4' 50# hyper-IgM 581:3%6#8, 7E#81 *1#E#)#".-*G 

58&2*23"671*' &*1*0"27' +$>+*', *1< &"/ >$$#8' 0;)#8' (%)4' . S#"1, H#"2G$. 

?1#5#/1*)>32*"/ (CVID), . *)"$*20"2, /1*)>32*"/ 0.' /1#5#5K/"3G1.' IgA (sIgAD), . 

/1*)>32*"/ 041 IgG 8)#0>M*41 5* 581:8/56% 6* 0.1 IgA /1*)>32*"/, . *":"2, 

/10"546/0"2, /1*)>32*"/  6* K85"#$#&"2> *)G)*:/ /1#5#5K/"3"1<1 2/" . )/3#:"2, 

8)#&/66/5K/"3"1/"6G/ 0.' +3*K"2,' .$"2G/'), 0/ &*1*0"2> /G0"/ )/3/671#81 >&1450/.92  

 O" /10"546/0"27' /1*)>32*"*' *6K/1GT#81 6*&>$. *0*3#&71*"/. @*0/M; /80<1, . 

CVID 2/" . sIgAD *G1/" #" )"# 2#"17' 50#8' *1,$"2*', 6* 58E1%0.0/ *6K>1"5.' 1/50.000 

2/" 1/1.000 /10G50#"E/. B/ 586)0<6/0/ )340#*6K/1GT#10/" 50.1 )/":"2, , 50. 1*/1"2, 

.$"2G/. O" )>5E#10*' 6* CVID, $%&4 041 6*"467141 *)")7:41 /1#5#5K/"3"1<1, 

)/3#85">T#81 8)#03#)">T#85*' $#"6<M*"' 283G4' 0.' /1/)1*850"2,' 2/" 5)/1"%0*3/ 0.' 

&/503#*10*3"2,' #:#;.94,95 H"# 58&2*23"671/, #" /5-*1*G' 6* CVID )3#5+>$$#10/" 58E1> 

/)% +/20,3"/ 6* 2>J/ 6* )"# 2#"1> 0/ Haemophilus influenzae, Streptococcus 

pneumoniae 2/" Moraxella catharralis.96 DE*:%1 2>-* /5-*1,' 7E*" 6/23; "50#3"2% 

$#"6<M*41 0#8 /1/)1*850"2#; 6* 71/ , )*3"55%0*3/ *)*"5%:"/ )1*86#1G/'. R3%1"*' 

$#"6<M*"' 0.' /1/)1*850"2,' #:#; )3#2/$#;1 +3#&E*20/5G/, *6K;5.6/, G145. 2/" 

)1*86#1"2, /1*)>32*"/. B# &*&#1%' /80% :*GE1*" 0#1 2/-#3"50"2% 3%$# )#8 :"/:3/6/0GT*" 

. E86"2, /1#5G/ 2/0> 0.1 /10"6*0<)"5. 041 58&2*23"67141 )/-#&%141.97 H3%5K/0. 

6*$70. 041 Carsetti 2/" 581., 7:*"M* 0# 5)#8:/G# 3%$# )#8 :"/:3/6/0GT#81 0/ 

IgM+IgD+CD27+ 61.6#1"2> !-2;00/3/ 2/0> 0.1 /10"6*0<)"5. 041 $#"6<M*41 )#8 

)3#2/$#;10/" /)% +/20,3"/ 6* 2>J/ 2/" *M.&*G 0.1 *8/"5-.5G/ 041 /5-*1<1 6* CVID 50# 

Streptococcus pneumoniae, /$$> 2/" 0. 6. /)%23"5, 0#8' 6*0> /)% *6+#$"/56% 6* 

)1*86#1"%2#22# 6* /)#07$*56/ 0.1 )1*86#1"2, +$>+..98 B/ IgM+IgD+CD27+ 61.6#1"2> 

!-2;00/3/ /)#0*$#;1 71/ 58&2*23"671# 8)#)$.-856% *)/1/282$#K#3#;1041 !-

2800>341, )#8 50#E*;#81 50.1 /10"6*0<)"5. 041 *1 $%&4 +/20.3G41 +>5*" *1%' 

-86#/1*M>30.0#8 03%)#8.99 DE*0"2> 6* 0.1 sIgAD, 581,-4' *G1/" /586)046/0"2,, 2/-<' 

6%1# 0# 1/3 041 /5-*1<1 *6K/1GT#81 /8M.671. *8/"5-.5G/ 5* $#"6<M*"' 2/" 

/80#/1#5G/.100 H/3%6#"/ 6* 0.1 sIgAD, . )$*"#J.KG/ 041 /5-*1<1 6* *)"$*20"2, 
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/1*)>32*"/ 041 8)#0>M*41 0.' /1#5#5K/"3G1.' IgG, :*1 *6K/1GT*" 586)0<6/0/.92 

D* )3%5K/0*' 6*$70*', &*1*0"27' +$>+*' 041 &#1":G41 TNFRSF13C/BAFFR, 

TNFRSF13B/TACI 2/" ICOS 7E#81 *1#E#)#".-*G &"/ 0.1 *6K>1"5. /10"546/0"2<1 

/1#5#/1*)/32*"<1. DE*0"2> 6* 0# &#1G:"# TNFRSF13C/BAFFR, 2>)#"*' 6*0/$$>M*"' 5* 

/80% K/G1*0/" 1/ 581:7#10/" 6* 71/1 03#)#)#".671# K/"1%08)# %5#1 /K#3> 0#1 /3"-6% 

041 !-2800>341, )3#0*G1#10/' %0" . )/3#85G/ 0#8' 586+>$$*" 50.1 7$$*"J. 0.' E86"2,' 

/1#5G/'. @*$70. 041 Warnatz 2/" 581., )#8 7&"1* 5* 6*&>$# /3"-6% CVID /5-*1<1 2/" 

8&"<1 6/30;341 7:*"M* %0" #" 58&2*103<5*"' 0#8 BAFF *G1/" 5.6/10"2> 8J.$%0*3*' 50#1 

#3% 041 /5-*1<1 58&23"0"2> 6* 0"' 58&2*103<5*"' 0#8' 50#8' 6>3083*', *1< . 72K3/5. 

0#8 BAFFR +37-.2* 1/ *G1/" /5-*1750*3. 5* #20< /5-*1*G', 5* 71/1 *2 041 #)#G41 ,0/1 

":"/"0734' E/6.$,. ?$$.$#;E"5. 0#8 &#1G:"#8 TNFRSF13C  50#1 /5-*1, /80%1 2/-<' 2/" 

50/ 67$. 0.' #"2#&71*">' 0#8, /)#2>$8J* 6G/ #6%T8&. 7$$*"J. 24 T*8&<1 +>5*41 (del89-

96) . #)#G/ +3G52*0/" 50# *M<1"# 2, 5* :;# >0#6/. A #6%T8&. 7$$*"J. 7E*" )/-#$#&"2% 

3%$#, 2/-<' )/3/0.3,-.2* )4' 2/" 0/ :;# >0#6/ )/3#85G/5/1 5#+/3, !-$*6K#)*1G/ )#8 

)3#2$,-.2* /)% 0.1 :"/2#), 0.' 43G6/15.' 041 !-2800>341 50# 6*0/+/0"2% 50>:"# 0.' 

:"/K#3#)#G.5,' 0#8'.101  

 

,"%DM$ 9: 6M$>MT("KA BAFFR $MBCP(%B"$G 

 !. /$4$6H# BAFF  (ng/ml) 0)3" 3'> #0-6"9" 76 CVID 2#1 I:013%3.129" 7#')G'(" (control). ?. 

CJ0& J")#0& I-3'1073G )&+ $'()6O"&+ BAFFR 0)&" 6$1IF"61# )(" ?-2:))F'(" #0-6"9" 76 CVID 

2#1 I:013%3.129" 7#')G'(". C. R2I'#0& )&+ $'()6O"&+ BAFFR 0)# B-2G))#'# 2 #0-6"9" (P1, P2) 

2#1 2 I:013%3.129" 7#')G'(" (HD1 2#1 HD2). D. !"303S0)3@&712* @'90& .1# BAFFR  06 

#-#"#)3$31&7J"# 76 EBV ?-2G))#'# 6">+ #0-6"3G+ 76 CVID 2#1 6">+ I:013%3.123G 7F'):'# 

@'&0173$319")#+ )&" N #2)4"& (actin) (+ .3"4H13 #"#I3'F+. PCR $'#.7#)123G @'>"3: )3: .3"1H43: 

TNFRSF13C 06 mRNA 6">+ #0-6"3G+ 76  CVID 2#1 6">+ I:013%3.123G 7F'):'#. E. Q2#">)&)# 

$'>0H60&+ )3: $'30HJ)& BAFF 0)# ?-2G))#'# #0-6"9" 76 CVID (!$> Warnatz 2#1 0:".).101 



 39

O" Losi 2/" 581., 7)*"0/ /)% 0.1 /1>$85. /$$.$#;E"5.' 5* %$# 0# &#1G:"# 

TNFRSF13C 5* /5-*1*G' 6* CVID 2/" 5* 8&", >0#6/, )*3"7&3/J/1 6*0/$$>M*"', /$$> 2/" 

)#$86#3K"56#;'. A )/3/$$/&, P21R (rs77874543) 586+/G1*" 50.1 *M42800>3"/ )*3"#E, 

0.' )340*N1.' 0#8 8)#:#E7/, %)#8 K85"#$#&"2> )3#5:71*0/" # 581:70.' BAFF. H/3#85G/ 

0#8 )#$86#3K"56#;, # 8)#:#E7/' :*1 *G1/" "2/1%' 1/ 5E.6/0G5*" #6#03"6*3, 2/" 705" 0# 

BAFF :*1 6)#3*G 1/ )3#5:*-*G K85"#$#&"2>, &"/ 1/ *)>&*" 0.1 5.6/0#:%0.5.. X3/ # 

)#$86#3K"56%' P21R 7E*" 6"/ /31.0"2, :3>5., /)#037)#10/' 0.1 *)G0*8M. 0.' )3%5:*5.' 

0#8 581:70. 50#1 8)#:#E7/ &"/ 0.1 )*3/"0734 6*0/&4&, 0#8 5,6/0#'.102 

                       

,"%DM$ 10: 3 C'FOH'(Q"KHDG &'O >'M"#?'O TNFRSF13C-P21R %$" ' (DF'G &AG 

$M&"%$&PK&$KAG $H"M'JE'G K&A #AH"'O(>?$ BAFFR &("HB(TM 

 P 0:.262'17J"3+ $3%:73'I107>+ #")10)31@64 06 #%%#.* #71"3LJ3+ 0)&" 6L(2:))F'1# $6'13@* )&+ 

$'()6O"&+ )3: :$3H3@J#, >$3: I:013%3.12F $'30HJ"6)#1 3 0:"HJ)&+ BAFF. 5#'3:04# )3: 

$3%:73'I1073G, 3 :$3H3@J#+ H6" 64"#1 12#">+ "# 0@&7#)4061 373)'176'* 2#1 J)01 )3 BAFF H6" 7$3'64 

"# $'30H6-64 I:013%3.12F, .1# "# 6$F.61 )&" 0&7#)3H>)&0&. 5#'#)&'64)#1 761(7J"& 12#">)&)# 

$'>0H60&+ )3: BAFF 06 #0-6"64+ 76 CVID 0:.2'1)12F 76 )3:+ I:013%3.123G+ 7F'):'6+, $#'>%3 $3: 

& 6$1I#"61#2* J2I'#0& )3: :$3H3@J# H6 H1#IJ'61 $3%G 76)#LG )3:+ (#$> Pieper 2#1 0:".).103  

D0# 2# *M<1"# 7E*" +3*-*G . 6*0>$$/M. G64V, 6* 58E1%0.0/ *6K>1"5.' )*3G)#8 1% 

50#8' /5-*1*G' 6* CVID. B7$#', 50# 3# *M<1"# 0#8 BAFFR, )/3/0.3,-.2* . )/3/$$/&, 

H159Y (rs61756766) 5* 71/1 /5-*1, 6* CVID, 50#1 K85"#$#&"2% )/073/ 0#8 2/" 5* 71/1 

8&", 6>3083/. A /10"2/0>50/5. 0#8 /6"1#M7#' &G1*0/" 50.1 *1:#2800>3"/ )*3"#E, 2/" 

+3G52*0/" 5* /1"5#33#)G/ 5;1:*5.' 6* 0. 6*0>$$/M. P21R, 2/-<' :*1 7E*" +3*-*G 6%1. 

0.', /$$> )>10/ 5* 585E70"5. 6* 0. 6*0>$$/M. P21R. H/3> 0# &*&#1%' %0" 50# 5;1#$# 

041 /5-*1<1 #" 6*0/$$>M*"'/)#$86#3K"56#G )#8 /1"E1*;-.2/1 ,0/1 5* *0*3#T8&40G/, . 

)/3#85G/ 0#8' 450%5# :*1 )3#2>$*5* 2>)#"/ :"/0/3/E, 50.1 72K3/5. 0#8 BAFFR 

8)#:#E7/.102 

U*1*0"27' )/3/$$/&7' 0#8 &#1":G#8 TNFRSF13B/TACI 5* #6%T8&., *0*3%T8&. , 

:")$> *0*3%T8&. 2/0>50/5. 7E#81 /1/K*3-*G 50# 10% 041 /5-*1<1 6* CVID 2/" 
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sIgAD104,105 2/" . )/3#85G/ 0#8' K/G1*0/" 1/ 5E*0GT*0/" 6* /8M.671. )"-/1%0.0/ *6K>1"5.' 

5)$.1#6*&/$G/' 2/" /80#/1#5G/'.71,106,107 D0# )$/G5"# /80%, . 6*$70. 041 Salzer 2/" 581. 

)#8 )*3"*$>6+/1* 564 /5-*1*G' 6* CVID, 7:*"M* %0" 6*0/M; 041 6*0/$$>M*41 0#8 &#1":G#8 

TNFRSF13B, :;# /)% /807' (#" TNFRSF13B-C104R 2/" TNFRSF13B-!181/) *6K/1GT#10/" 

6* 6*&/$;0*3. 58E1%0.0/ 50#8' /5-*1*G' 58&23"0"2> 6* 0/ K85"#$#&"2> >0#6/. A 

585E70"5. 0.' TNFRSF13B-C104R (rs34557412) 5* *0*3%T8&. 6#3K, 6* 0.1 /1>)08M. 

CVID *G1/" )"# "5E83, /)% 0.1 TNFRSF13B-!181/ (rs72553883).104  

F":"2> &"/ 0.1 C104R 6*0>$$/M., :"/)"50<-.2* %0" )/3*6)#:GT*" 0.1 )3%5:*5. 0#8 

581:70., /2%6. 2/" 5* *0*3%T8&. 6#3K,.108 F)")3%5-*0/, . 6*0>$$/M. C104R :"/0/3>55*" 

0#1 :"5#8$K":"2% :*56% 6*0/M; 041 Cys93 2/" Cys104 2/" )/3*6+/G1*" 50# 5E.6/0"56% 

0#8 h2 +3%E#8 50# CRD-2 0#8 TACI 8)#:#E7/. A 6*0>$$/M. C76R 50#8' *)G68*' *G1/" 0# 

"5#:;1/6# 0.' 6*0>$$/M.' C104R 50#1 >1-34)#. O" Geha 2/" 581., )3#5)>-.5/1 1/ 

2/-#3G5#81 0# /)#07$*56/ 0.' 6*0>$$/M.' C76R 5* *)G68*' )#8 *2K3>T#81 0%5# 0# 

K85"#$#&"2%, %5# 2/" 0# 6*0/$$/&671# 8)#:#E7/ (C76R+). O" C76R/TACI (+/-) *)G68*' 

*GE/1 5.6/10"2> 6*"4671*' -86#-/1*M>30.0*' /)/10,5*"' ()/3/&4&, /10"546>041 50/ 

/10"&%1/ TNP-W"2%$.) 5* 5;&23"5. 6* 0.1 #6>:/ *$7&E#8 [B6/129 *)G68*' C76R/TACI 

(+/+)]. F)G5.', 0/ ! 2;00/3> 0#8' *GE/1 6*"4671. "2/1%0.0/ 1/ )#$$/)$/5">T#10/" 2/" 1/ 

*223G1#81 IgG1 /1#5#5K/"3G1.. B/ /)#0*$756/0/ /80> 8)#:*"21;#81 %0" 5* /10"50#"EG/ . 

6*0>$$/M. C104R 50#1 >1-34)# -/ 6)#3#;5* 1/ +$>J*" 0. $*"0#83&G/ 0#8 8)#:#E7/ 

TACI 2/" 5* *0*3#T8&<0*', 6754 0.' /1*)>32*"/' 2/0>$$.$#8 /)$#0;)#8 

(haploinsufficiencyi).109 

 

 

                                                 
i O %3#' “haploinsufficiency” "5E;*" %0/1 71/' :")$#*":,' #3&/1"56%' 7E*" 6%1# 71/ *1"/G# $*"0#83&"2% /10G&3/K# 
0#8 &#1":G#8 (6* 0# >$$# /10G&3/K# 1/ 7E*" /:3/1#)#".-*G $%&4 6*0>$$/M.'), 0# #)#G# :*1 )/3>&*" *)/32, 
)#5%0.0/ )340*N1.', #:.&<10/' 705" 5* 6"/ /1<6/$. , /5-*1, ":"%0.0/. FG1/" 8)*;-81. &"/ #3"5671*', /$$> %E" 
&"/ %$*' 0"' /80#546/0"27' 283G/3E*' :"/0/3/E7' (dominant-negative effect).  
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,"%DM$ 11: +B&$FFPJB"G K&' >'M?#"' TNFRSF13B 

,31"J+ 76)#%%FL61+ 0)3 .3"4H13 TNFRSF13B 2#1 & $6'13@* $3: #")10)31@64 & 2#-671F 0)&" $'()6O"& 

TACI (#$> Castigli 2#1 0:". 76 )'3$3$31*061+).110 

A 585E70"5. 0.' )340*N1.' ICOS 6* 0.1 CVID 7&"1* &1450, 6*0> 0. 6*$70. 041 

Grimbacher 2/" 581., 2/0> 0.1 #)#G/ /1/&143G50.2* /)#85G/ 0.' 72K3/5.' 0#8 8)#:#E7/ 

5* /5-*1*G' 6* *1*3&#)#".671/ B-2;00/3/. A &*1*0"2, 6*$70. )#8 /2#$#;-.5*, 7:*"M* %0" 

. /)#85G/ 0.' 72K3/5.' #K*"$%0/1 5* 7$$*"J. 06,6/0#' 0#8 &#1":G#8 ICOS. ?M"#5.6*G40# 

*G1/" %0" 50/ >0#6/ /80>, *1< 0/ B-2;00/3/ 0#8' ,0/1 K85"#$#&"2> 4' )3#' 0.1 2/0/1#6, 

041 8)#)$.-856<1, 0.1 )/3/&4&, 2800/3#2"1<1 2/" 0#1 )#$$/)$/5"/56% 0#8', # 

/3"-6%' 041 !-2800>341 )#8 *GE/1 8)#50*G "5#08)"2, 6*0/503#K, *GE* 6*"4-*G 

5.6/10"2>.111 F)")3%5-*0/, :"/)"50<-.2* %0" ICOS-/- 2/" ICOSL-/- :"/&#1":"/2> T</, *GE/1 

)/3%6#"# K/"1%08)# (*$/0046/0"2, :.6"#83&G/ +$/50"2<1 2710341, 6*"4671. E86"2, 

/)%23"5.)112, *)"+*+/"<1#10/' 0#1 5.6/10"2% 3%$# 0#8 ICOS  50.1 B-*M/30<6*1. 

:"/K#3#)#G.5. 041 !-2800>341.  
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,"%DM$ 12: 6C$F'"Q) 1815 bp K&' >'M?#"' ICOS. 

!%%&%3G@10& (sequencing) )3: 6%%1$3G+ $'3S>")3+ PCR 1,2 kb #$32F%:U6 #$#%31I* )(" 1.815 bp 

0)3 .3"4H13 ICOS (7J'3+ 1")'3"43: 1, 6L>"13 2, 1")'>"13 2, 6L>"13 3 2#1 7J'3+ )3: 1")'3"43: 3). K 

6$#"#%#7N#">76"& #%%&%3:@4# 13 NF06(" $3: $'32G$)61 I#4"6)#1 $6'1.6.'#77J"&. K 021#07J"& 

$6'13@* @#'#2)&'4M61 )# )7*7#)# )3: .3"1H43: ICOS $3: J@3:" #$#%61I-64. Ex: 6L9"13 (#$> 

Grimbacher 2#1 0:"., 76 )'3$3$31*061+).111     

1.7 4 ,&@?B #N" I,N#GO"S" BAFFR C)$ TACI =#) @G*R?I),)%N%+ =J"M,?*) 

 B/ $*6K#)/3/&4&> 5;1:3#6/ /)#0*$#;1 0"' )"# 58E17' /"6/0#$#&"27' 2/2#,-*"*' 

50# :80"2% 2%56#, 6* 0. R== 1/ 2/0/$/6+>1*" 0.1 )3<0. -75., 2/$;)0#10/' 0# 30% 0#8 

581%$#8 041 $*8E/"6"<1. A 1%5#' E/3/20.3GT*0/" /)% 0.1 )3##:*80"2, 6#1#2$41"2, 

/;M.5. 0#8 /3"-6#; 041 !-2800>341 0/ #)#G/ /-3#GT#10/" 50#8' $*6K"2#;' "50#;', 50# 

68*$% 2/" 50# /G6/. O3GT*0/" 6* +>5. 0# E/3/20.3"50"2% /1#5#K/"1%08)# 041 !-

2800>341, # #)#G#' *G1/" CD5+, CD19+, CD23+, FMC7-, *1< #" :*G20*' CD20, 

CD79b/CD22 2/" #" *)"K/1*"/27' /1#5#5K/"3G1*' /1*83G52#10/" 5* E/6.$> *)G)*:/ 6* 

/5-*1, 72K3/5..113 B# 80% 041 /5-*1<1 *G1/" >60 *0<1, 6* 675# %3# .$"2G/' )3#5+#$,' 

0/ 69,6 70..114 B# #"2#&*1*"/2% "50#3"2% R== , >$$.' $*6K#Z)*3)$/50"2,' 1%5#8 

/)#0*$*G "5E83% )/3>&#10/ 2"1:;1#8 2/" "5E;*" 50# 10% 041 )*3")0<5*41, /8M>1#10/' 

705" 0#1 2G1:81# &"/ 0#8' )3<0#8 +/-6#; 58&&*1*G' 1#5#;1041 2/0> 30 K#37'.115  

 A R== *6K/1GT*" 6*&>$. *0*3#&71*"/ 2/" #85"/50"2> :"/23G1*0/" 5* :;# 8)#0;)#8', 

6* :"/K#37' 6*0/M; 0#8' 0%5# 2/-#3"50"27', <50* 1/ #3GT#81 5E*:%1 :"/K#3*0"2, 1%5#. A 

:">23"5. &G1*0/" /1>$#&/ 6* 0.1 ;)/3M. , 0.1 /)#85G/ 6*0/$$>M*41 50.1 8)*36*0/+$.0, 

)*3"#E, 0#8 &#1":G#8 0.' /1#5#5K/"3G1.' (IGHV) )#8 /K#3> 50# 06,6/ *2*G1# 50# 

&#1":G46/ 0#8 $*6K#2800>3#8 /)% 0# #)#G# 5810G-*0/" . )*3"#E, 0#8 *":"2#; /10"5<6/0#' 

)#8 73E*0/" 5* >6*5. *)/K, 6* 0# /10"&%1#. O /1/581:8/56%' /80#; 0#8 &#1":G#8 *G1/" 

)#8 :.6"#83&*G 6#1/:"2> /10"5<6/0/ 2/", *)#6714', 6#1/:"2#;' 2$<1#8' 

*1*3&#)#".67141 !-2800>341. [0/1 $#")%1 . /$$.$#8EG/ +>5*41 0#8 &#1":G#8 /80#; 50/ 

2;00/3/ 0.' 1%5#8 :"/K73*" >2% 5* 5;&23"5. 6* 0# /10G50#"E# &#1G:"# 041 2800>341 0.' 

+$/50"2,' 5*"3>' ()3<"6/ 2;00/3/), 0# &#1G:"# -*43*G0/" 6*0/$$/&671#.116 O" :"/K#37' 

6*0/M; 041 :;# 8)#0;)41 2/$;)0#81 %$. 0.1 )#3*G/ 0.' 1%5#8, /3EGT#10/' /)% 0.1 
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)3#7$*85. 0#8 2/2#,-#8' 2800>3#8 2/" 0.1 )/-#&71*"/, 67E3" 0. 586)*3"K#3> 0#8 

2800>3#8 2/" 0/ 6*03,5"6/ +"#$#&"2> 0#8 )/3>&4&/. A )$7#1 E/3/20.3"50"2, :"/K#3> 

*G1/" . 5.6/10"2> E*"3%0*3. )3%&145. 0#8 6. 6*0/$$/&671#8 0;)#8, :"/)G5045. . #)#G/ 

2/-"7345* 720#0* 0. 6*$70. 041 +"#$#&"2<1 )/3/670341 0.' 1%5#8 E43"50> 2/" 

58&23"0"2> &"/ 0#8' :;# 0;)#8'.117 

 D0.1 *)"K>1*"/ 041 )/-#$#&"2<1 !-2800>341 *2K3>T*0/" 0# 6%3"# CD5 0# #)#G# 

6%1# 5* 71/ )#5#50% ~20% *2K3>T*0/" 50/ K85"#$#&"2> !-2;00/3/ 041 :*80*3*8%1041 

$*6K"2<1 #3&>141 041 *1.$G241 ().E. $*6K/:71*'). ?80% #:,&.5* 50. 527J., %0" 0/ 

2;00/3/ 0.' R== )3#2;)0#81 /)% 0/ )/3/)>14. A 6*$70. 041 CD5+ K85"#$#&"2<1 !-

2800>341 /)#2/$;)0*" %0" )3%2*"0/" &"/ 2;00/3/ )#8 )/3>&#81 E/6.$,' 58&&71*"/' 

()#$8/10":3<10/) 6. *":"2> /10"5<6/0/, %)4' 2/" IgM /80#/10"5<6/0/. B/ 0*$*80/G/ 

*G1/" /1"E1*;5"6/ 2/" 5* K85"#$#&"2> >0#6/, 2/-<' 2/" 5* /5-*1*G' 6* /80#>1#5*' 

:"/0/3/E7' (%)4' 3*86/0#*":, /3-3G0":/, 5850.6/0"2% *38-.6/0<:. $;2#) , 6* R==.118 

U"/ 0# $%&# /80%, 0/ 2;00/3/ 0.' R== 6)#3*G 1/ )3#73E#10/" /)% 0/ )/3/)>14 2;00/3/. 

?)% 0.1 >$$. 6*3">, *)*":, #" )3%&#1#G 0#8' -*43*G0/" %0" 7E#81 7$-*" 5* *)/K, 6* *":"2> 

/10"&%1/, 7E*" )3#0/-*G %0" 0/ R== 2;00/3/ )3#73E#10/" /)% 2;00/3/ 61,6.'. B.1 

)3%0/5. /80, *1"5E;*" 0# &*&#1%' %0" 0/ )/-#$#&"2> R== 2;00/3/ %0/1 58&23"-#;1 6* 

>43/ B 2;00/3/, +$/50"2,' 5*"3>', CD5+ !-2;00/3/ 2/" 2;00/3/ 61,6.', #6#">T#81 

)*3"55%0*3# 50/ 0*$*80/G/, %)4' 2/" # 2#"1%' :*G20.' CD27.119  

O" 8)#:#E*G' 041 !-2800>341 5* )#$$#;' /5-*1*G' 7E#81 58E1> :#6"27' 

#6#"%0.0*' 6*0/M; 0#8'.120 ?80% 5.6/G1*" %0" 581:7#81 2/" %6#"/ /10"&%1/ 0/ #)#G/ 

)/GT#81 3%$# 50.1 )/-#&71*"/. Q05", 5* 2>)#"*' )*3")0<5*"' . #6#"%0.0/ *10#)GT*0/" 50. 

6*0/+$.0, )*3"#E, 0.' +/3">' /$85G:/'121 2/" 5* >$$*' 50"' 6*0/+$.07' )*3"#E7' 0.' 

+/3">' 2/" 0.' *$/K3>' /$85G:/', 50/ 5.6*G/ 8)#:#E,' 0#8 /10"&%1#8. H*3G)#8 0# 10% 

%$41 041 )*3")0<5*41 1%5#8 6)#3*G 1/ 0/M"1#6.-*G 5* 2/0.&#3G/ 2#"1<1 8)#:#E741, 

/$$> /80% 0# K/"1%6*1# /K#3> )#$; )*3"55%0*3# 50# 6. 6*0/$$/&671# 0;)#, %)#8 0# 

)#5#50% /173E*0/" 50# 20%.122 U"’ /807' 0"' )*3")0<5*"' 6)#3*G 1/ $*E-*G %0" 

58&2*23"671/ /10"&%1/ *)>&#81 0#1 )#$$/)$/5"/56% 041 $*8E/"6"2<1 2800>341, E43G' 

1/ 7E*" :"*823"1"50*G /2%6/ /1 )3%2*"0/" &"/ "#;', +/20,3"/, )*3"+/$$#10"2> /10"&%1/ , 2/" 

/80#/10"&%1/.  

H3%5K/0*' 6*$70*' :*GE1#81 %0" 5,6/0/ )#8 $/6+>1#81 0/ 2;00/3/ 0.' R== /)% 

0# 6"23#)*3"+>$$#1 0#8', 586+>$$#81 50.1 *)"+G45, 0#8' 2/" 5’/80, 0. +>5., 0# 

6)$#2>3"56/ :">K#341 2800/3#2"1<1 )#8 )3#5:71#10/" 50#8' 8)#:#E*G' 0#8' 7E*" 

)3#0/-*G &"/ 0. 50#E*8671. -*3/)*G/ 0.' 1%5#8.123,124 B70#"/ *G1/" 2800/3#2G1*', %)4' . 

CL-4, . INF-/, . INF-&, )#8 *223G1#10/" /)% 0/ T-2;00/3/.125 D.6/10"2, *G1/" 2/" 
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. #"2#&71*"/ 2800/3#2"1<1 TNF ()/3>&#10*' 172345.' %&241) )#8 *223G1#10/" *)G5.' 

/)% 0/ B-2;00/3/ 2/" *)":3#;1 50#1 2800/3"2% 8)#:#E7/ CD40.126 A )3%5:*5. 041 

581:*0<1 BAFF 2/" APRIL 50#8' 8)#:#E*G' 041 2/32"1"2<1 !-2800>341 7E*" :*"E-*G %0" 

6)#3*G 1/ /1/50*G$*" 0.1 /)%)045. 2/" 1/ )3#4-,5*" 0.1 2800/3"2, *)"+G45. in 

vitro.127,128,129,130,131 O" 2800/3#2G1*' BAFF 2/" APRIL *1*3&#)#"#;1 2/" 50/ 2;00/3/ 0.' 

R== 0#1 6*0/&3/K"2% )/3>&#10/ NF-2! 6754 0#8 2$/5"2#; 6#1#)/0"#;, %0/1 

)3#5:71#10/" 50#8' 8)#:#E*G' TACI 2/" BCMA. F)")3%5-*0/, . 2800/3#2G1. BAFF 

*1*3&#)#"*G 0#1 6*0/&3/K"2% )/3>&#10/ NF-2! 6754 0#8 *1/$$/20"2#; 6#1#)/0"#;, %0/1 

)3#5:71*0/" 50#1 8)#:#E7/ BAFFR.132,133  

  O" 2800/3#2G1*' BAFF 2/" APRIL 50. R== 7E#81 6*$*0.-*G *8374'. D* /10G-*5. 6* 

0/ K85"#$#&"2> !-2;00/3/ )#8 :*1 *2K3>T#81 0/ 6%3"/ BAFF 2/" APRIL, 0/ R== 2;00/3/ 

0/ )/3>&#81 5* 6*6+3/1"2, 2/" *223"0"2, 6#3K,. A /80#23"1,', /$$> 2/" )/3/23"1,' 

:3>5. 041 )3#5:*0<1 50#8' 8)#:#E*G' 0#8' 7E*" *1#E#)#".-*G &"/ 0.1 )3#50/5G/ 041 R== 

2800>341 /)% 0.1 /)%)045..129  F)")$7#1, 0/ *1:#2800>3"/ *)G)*:/ BAFF 2/" APRIL 

-*43*G0/" %0" 7E#81 )3#&1450"2, /MG/ 50. R==, 2/-<' +37-.2* %0" 585E*0GT#10/" 6* 0#8' 

)3#&1450"2#;' :*G20*' CD38 2/" Zap70 2/" #" /5-*1*G' 6* E/6.$%0*3# *)G)*:/ 

*1:#2800>3"/' 72K3/5.' BAFF 2/" APRIL 7E#81 6*&/$;0*3# )3#5:%2"6# T4,'.134 DE*0"2> 

6* 0/ *)G)*:/ 041 6#3G41 50#1 #3% 2/" )>10/ 5* 5;&23"5. 6* K85"#$#&"2#;' 6>3083*' 

:"/)"50<-.2* %0" #" /5-*1*G' 6* R== )/3#85">T#81 )#$; E/6.$> 4' 6. /1"E1*;5"6/ 

*)G)*:/ BAFF 2/" ":"/G0*3/ 8J.$> *)G)*:/ APRIL135,136 D0# )$/G5"# /80%, #" Planelles 2/" 

581. +3,2/1 %0" 6%1# 0/ *)G)*:/ APRIL 50#1 #3% 5E*0GT#10/" 6* 0.1 *)"+G45. 041 

/5-*1<1, %)#8 %5# E/6.$%0*3/ 0%5# 2/$;0*3. . 72+/5. 0.' 1%5#8.135 O 5)#8:/G#' 3%$#' 

0#8 ?PRIL /1/K73*0/" 2/" /)% 0#8' Tecchio 2/" 581., %)#8 /)% 0/ *)G)*:> 0#8 6)#3*G 1/ 

)3#+$*K-*G # E3%1#' 71/3M.' 0.' -*3/)*G/'.136 H/3%$# )#8 0/ *)G)*:/ 0#8 BAFF :* 

K/G1*0/" 1/ 5E*0GT#10/" 6* 0. R==, :*1 "5E;*" 0# G:"# &"/ 0/ NHL, 2/-<' 7E*" /1/K*3-*G %0" 

*83G52*0/" 50#8' /10G50#"E#8' /5-*1*G' 2/" #" 58&2*103<5*"' 0#8 /8M>1#10/" %5# 0# 

1%5.6/ &G1*0/" )"# *)"-*0"2%. D0. 58&2*23"671. 6*$70., 0# BAFF 7E*" 585E*0"50*G 6* 0.1 

*)"+G45. /$$> 2/" 0.1 *2:,$45. 041 586)046>041.137 

 O" 6*$70*' 0.' 72K3/5.' 041 8)#:#E741 BAFFR, TACI 2/" BCMA 50/ 2;00/3/ 0.' 

R==, )/3%$# )#8 7E#81 586)*3"$>+*" 6"23% /3"-6% /5-*1<1 (/)% 10 74' 25 >0#6/),  

7E#81 :*GM*" %0" # BAFFR *2K3>T*0/" 6* 6"23%0*3. 710/5. K-#3"56#; 58&23"0"2> 6* 0/ 

K85"#$#&"2> !-2;00/3/, # TACI )/3#85">T*" )#"2G$/ *)G)*:/ 72K3/5.' 0#8, *1< # BCMA 

*G1/" 6. /1"E1*;5"6#'.138,139,140 ]50%5#, . 585E70"5. 041 )340*P1<1 6* 0.1 2$"1"2, )#3*G/ 

0.' 1%5#8 2/" 0.1 )3%&145, 0.' :*1 7E*" )$,34' :"*823"1"50*G. 
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,"%DM$ 13: / #(PKA &LM %O&&$('%"MTM BAFF %$" APRIL K&$ MB'CF$KH$&"%P N-%I&&$($ 

 P1 2:))#'324"6+ BAFF 2#1 APRIL 0:"H6>76"6+ 0)3:+ :$3H3@64+ )(" 2#'21"129" ?-2:))F'(" 

7$3'3G" "# #"#0)64%3:" )&" #$>$)(0& 2#1 "# $'3(-*03:" )&" 2:))#'12* 6$1N4(0& in vitro, 

H'9")#+ 64)6 $#'#2'1"9+ 64)6 #:)32'1"9+ (#$> Dillon 2#1 0:". 76 )'3$3$31*061+).141 
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1<4-41 231 -!;491!1 (/6/231 

 

=/6+>1#10/' 8)%J"1 %0" 6*0/$$>M*"' 5* /1#5#&#1G:"/ 7E#81 585E*0"50*G 6* 0.1 

*6K>1"5. /1#5#/1*)/32*"<1, /3E"2%' 52#)%' 6/' /)#07$*5* . 6*$70. 0#8 &#1":G#8 

TNFRSF13B 5* Q$$.1*' /5-*1*G' 6* /10"546/0"27' /1*)>32*"*' 2/" . 585E70"5. 

6*0/$$>M*41 0#8 6* 0.1 *6K>1"5. 2/" 0#1 K/"1%08)# 0.' 1%5#8. F)*20*G1#10/' 0. 6*$70.  

2/" +/5"T%6*1#" 50# &*&#1%' %0" /5-*1*G' 6* /1#5#/1*)>32*"/ 7E#81 80 K#37' 6*&/$;0*3# 

2G1:81# 1/ /1/)0;M#81 $*6K#Z)*3)$/50"2, 1%5# 5* 5E75. 6* 0# &*1"2% )$.-856%, 

)3#E43,5/6* 50#1 7$*&E# 0#8 58&2*23"671#8 /1#5#&#1":G#8, /$$> 2/" 041 

/1#5#&#1":G41 TNFRSF13C 2/" ICOS 5* /5-*1*G' 6* ! E3%1"/ $*6K#2800/3"2, $*8E/"6G/, 

)#8 /)#0*$*G 0.1 )"# 58E1, /"6/0#$#&"2, 2/2#,-*"/ 50# :80"2% 2%56#.  F2$*20"2#G 

/1/50#$*G' 041 8)#:#E741 TACI, BAFFR /$$> 2/" 041 )3#5:*0<1 0#8', )#8 

E3.5"6#)#"#;10/" ,:. -*3/)*80"2> 71/10" /80#>1#541 1#5.6>041, 7E#81 )3#0/-*G 2/" &"/ 

0. -*3/)*G/ 0.' R==. U"/ /80%1 0# $%&#, . 585E70"5. 0.' 72K3/5.' 041 8)#:#E741 5* 

*)G)*:# 6*0/&3/K"2% 2/" )340*P1"2% 6* 0/ 2$"1"2> 2/" *3&/50.3"/2> *83,6/0/ 0.' 1%5#8, 

0.1 )3%&145, 0.', /$$> 2/" . 5.6/5G/ 0.' 50%E*85,' 0#8', /)#07$*5/1 2/G3"/ *340,6/0/ 

0.' )/3#;5/' 6*$70.'.  
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1. !=HG"GAB C)$ *+,#D,GB 

A 6*$70. 0#8 &#1":G#8 TNFRSF13B/TACI )3/&6/0#)#",-.2* /3E"2> 5* /5-*1*G' 6* 

/1#5#/1*)>32*"/.  D8&2*23"671/, 0/ :*G&6/0/ *$,K-.5/1 /)% 16 >0#6/ 6* CVID 

(/1/$#&G/ /1:3<1/ &81/"2<1 : 7/9, 675. .$"2G/: 26.4 70., :"/2;6/15.: 2-60), 16 >0#6/ 

6* *)"$*20"2, /1*)>32*"/ 0.' /1#5#5K/"3G1.' IgA, sIgAD (/1/$#&G/ /1:3<1/ &81/"2<1 : 

7/9, 675. .$"2G/: 20.1 70., :"/2;6/15.: 4-79), #" 4 *2 041 #)#G41 *GE/1 2/" /1*)>32*"/ 

0.' /1#5#5K/"3G1.' IgG4, 11 >0#6/ 6* *)"$*20"2, /1*)>32*"/ 0.' /1#5#5K/"3G1.' IgG4, 

sIgG4  (/1/$#&G/ /1:3<1/ &81/"2<1 : 5/6, 675. .$"2G/: 49.1 70., :"/2;6/15.: 4-80) 2/" 

4 >0#6/ 6* )/3#:"2, 8)#&/66/5K/"3"1/"6G/ 0.' 1*#&1"2,' .$"2G/' (/1/$#&G/ /1:3<1/ 

&81/"2<1 : 3/1, 675. .$"2G/: 9 6,1*', :"/2;6/15.: 5-12). O" )*3")0<5*"' 50.1 

)$*"#J.KG/ 0#8' ,0/1 5)#3/:"27', 6* *M/G3*5. 03*"' /5-*1*G', %)#8 50# #"2#&*1*"/2% 0#8' 

"50#3"2% *GE/1 )*3"50/0"2> /1#5#/1*)>32*"/'.  D0.1 )3<0. #"2#&71*"/, #" 03*"' /5-*1*G' 

8)7K*3/1 /)% CVID 2/" 03*"' >$$#" /)% sIgG4.  D0. :*;0*3. #"2#&71*"/, #" :;# /5-*1*G' 

8)7K*3/1 /)% CVID 2/" 50.1 03G0. #"2#&71*"/, :G:86/ /:73K"/ 8)7K*3/1 /)% sIgAD. B/ 

67$. 041 #"2#&*1*"<1 6* /10"546/0"2, /1*)>32*"/ *)G5.' 586)*3"$,K-.5/1 50. 6*$70., 

6* /)#07$*56/ 1/ *M*0/50#;1 0*$"2> 53 /5-*1*G' (18 6* CVID, 17 6* sIgAD, 14 6* sIgG4 

2/" 4 6* )/3#:"2, 8)#&/66/5K/"3"1/"6G/ 0.' 1*#&1"2,' .$"2G/'). O" /5-*1*G' 6* CVID 

)$.3#;5/1 0/ :"/&1450"2> 23"0,3"/ )#8 )*3"*$>6+/1/1 0/ E/6.$> *)G)*:/ 041 

/1#5#5K/"3"1<1 IgG, IgA ,/2/" IgM 50#1 #3% 0/ #)#G/ ,0/1 :;# K#37' , 2/" )"# E/6.$> 

/)% 0# 2/0<0*3# K85"#$#&"2% %3"#, K04E, , /)#;5/ /)%23"5. 50#8' *6+#$"/56#;' 2/" 

/)%2$"5. 041 >$$41 /"0"<1 )#8 )3#2/$#;1 8)#&/66/5K/"3"1/"6G/.142 O" 9 /)% 0#8' 17 

/5-*1*G' 6* sIgAD (52,9%) :"/&1<50.2/1 2/0> 0. :">32*"/ *)/1/$/6+/1%6*141 

$#"6<M*41 , /80#/1#5G/', *1< #" 8)%$#")#" 8 (47,1%) 586)*3"$/6+/1#67141 041 

:G:8641 /:*3K<1, :"/&1<50.2/1 08E/G/. B/ :G:86/ /:73K"/ *)")$7#1 7)/5E/1 /)% 

E3%1"/ /)#K3/20"2, )1*86#1#)>-*"/ (R?H). ?)% 0#8' 14 /5-*1*G' 6* sIgG4, 6%1# #" 3 

(21,4%) *6K>1"T/1 *)/1/$/6+/1%6*1*' $#"6<M*"', *1< . :">&145. &"/ 0#8' 8)%$#")#8' 

7&"1* 08E/G/. @*0/M; /80<1, 6"/ &81/G2/ 71 70#8' 7)/5E* /)% 5/32#*G:45. &"/ 5 E3%1"/ 

2/" 71/' >1:3/' 80 *0<1 7)/5E* /)% E3%1"/ )1*86#1"2, /1*)>32*"/. B7$#', . :">&145. 

0.' )/3#:"2,' 8)#&/66/5K/"3"1/"6G/' 0.' 1*#&1"2,' .$"2G/' 7&"1* 7)*"0/ /)% 0.1 

2/0/&3/K, *)/1/$/6+/1%6*141 $#"6<M*41 0#8 /1/)1*850"2#; 2/0> 0.1 1*#&1"2, .$"2G/. 

[$#" #" /5-*1*G' 6* CVID 8)#+>$$#10/1 5* -*3/)*G/ /)#2/0>50/5.' *1< /)% 0"' 

8)%$#")*' #6>:*' /5-*1<1, 6%1# 71/' /5-*1,' 6* )/3#:"2, /1#5#/1*)>32*"/ 0.' 

1*#&1"2,' .$"2G/' 7E3.T* -*3/)*G/'. B/ 2$"1"2> E/3/20.3"50"2> 041 /5-*1<1 

2/0/&3>K#10/" 50#1 )G1/2/ 2.  
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U"/ 0. 6*$70. 041 6#3G41 BAFFR, TACI 2/" ICOS 50#8' /5-*1*G' 6* 

$*6K#)/3/&4&> 5;1:3#6/, )*3"K*3"2% /G6/ ,/2/" :*G&6/ 68*$#; 041 #50<1 $,K-.2* /)% 

94 /5-*1*G' 6* R== (/1/$#&G/ /1:3<1/ &81/"2<1: 53/41, 675. .$"2G/: 68,6, :"/2;6/15.: 

39-87) #" #)#G#" )$.3#;5/1 0/ :"/&1450"2> 23"0,3"/.143 B# 8$"2% 0#8' 58$$7E-.2* /)% 

0#1 L#76+3"# 0#8 2007 67E3" 0#1 9*276+3"# 0#8 2012. FM’/80<1 041 /5-*1<1, #" 54 

6*$*0,-.2/1 2/0> 0. :">&145. 0.' 1%5#8, #" 21 *GE/1 $>+*" -*3/)*G/ 2/0> 0# )/3*$-%1, 

*1< #" 8)%$#")#" 19 /1/$;-.2/1 2/0> 0.1 8)#03#), 0.' 1%5#8 0#8'. ]' #6>:/ *$7&E#8 

E3.5"6#)#",-.2/1 :*G&6/0/ 68*$#; 041 #50<1 /)% 30 /5-*1*G' 6* $*6K#)/3/&4&> 

1#5,6/0/ 1#5,6/0/, E/6.$#; 2/" 8J.$#; +/-6#; 2/2#,-*"/', :"/K#3*0"2> 0.' R== 

(%)4' . 6/23#5K/"3"1/"6G/ Waldenström, 0# 5)$.1"2% $76K46/, 0# MALT $76K46/ 2/" . 

$*8E/"6G/ /)% 03"E40> 2;00/3/), (/1/$#&G/ /1:3<1/ &81/"2<1: 18/12, 675. .$"2G/: 75,7, 

*;3#': 51-91) D0/ 1*#)$/56/0"2> !-2;00/3/ 041 /5-*1<1 0.' #6>:/' *$7&E#8 

)3/&6/0#)#",-.2* /1#5#K/"1#08)"2, 6*$70. 041 1*#)$/56/0"2<1 $*6K#2800>341 2/" 

/1>$85. 0.' 72K3/5. 041 6#3G41 TACI 2/" BAFFR 5* *)G)*:# )340*P1"2%. F)")3%5-*0/, 

58$$7E-.2* 8$"2% /)% 315 *-*$#107' :%0*'  (/1/$#&G/ /1:3<1/ &81/"2<1 : 170/145, 

675. .$"2G/: 68, *;3#': 19-92) 0# #)#G# /)#07$*5* 0. :*;0*3. #6>:/ *$7&E#8. D0/ 

:*G&6/0/  041 78  K85"#$#&"2<1 6/30;341  (/1/$#&G/ /1:3<1/ &81/"2<1: 41/37, 675. 

.$"2G/: 68,4, *;3#': 39-81) /1/$;-.2/1 #" 8)#)$.-856#G 041 $*82<1 /"6#5K/"3G41 0#8', 

. 72K3/5. 041 6#3G41 TACI 2/" BAFFR 5* *)G)*:# )340*P1"2%, *1< 50#8' 8)%$#")#8' 19   

(/1/$#&G/ /1:3<1/ &81/"2<1 : 7/12, 675. .$"2G/: 62,8, :"/2;6/15.: 29-84) 

)3/&6/0#)#",-.2* 6"/ )"# $*)0#6*3,' /1>$85. 0.' TACI )340*P1"2,' 72K3/5.' 50#8' 

:">K#3#8' 8)#)$.-856#;' 041 !-2800>341 (50/ )/3-71/ ! 2/" 0/ !-2;00/3/ 61,6.') 

2/" *)")3#5-704' 50#1 #3% 0#8' 7&"1* )3#5:"#3"56%' 041 2800/3#2"1<1 BAFF 2/" APRIL. 

D* 6*&>$# 673#' 041 K85"#$#&"2<1 6/30;341 7&"1* )3#5:"#3"56%' 0.' 58E1%0.0/' 

*6K>1"5.' 041 )"# 2#"1<1 )#$86#3K"56<1 041 &#1":G41 TNFRSF13B 2/" TNFRSF13C. ?)% 

%$#8' 0#8' /5-*1*G' *$,K-. )$,3*' "/03"2% "50#3"2% 50# #)#G# 2/0/&3/K%0/1 . 

58E1%0.0/ 2/" # 0;)#' $#"6<M*41, . )/3#85G/ /80#/10"546>041 2/" /80#>1#541 

*2:.$<5*41, 8)#&/66/5K/"3"1/"6G/', 6#1#2$41"2#; 2$>56/0#', 2/-<' 2/" . -*3/)*G/ 

)#8 7$/+/1 #" /5-*1*G' 50# )/3*$-%1 2/" )#8 :*G&6/0> 0#8' $,K-.5/1 2/0> 0.1 

8)#03#), 0.' 1%5#8 0#8'. D0#1 )G1/2/  3 )/3#85">T#10/" 0/ 2$"1"2> 2/" *3&/50.3"/2> 

E/3/20.3"50"2> 041 /5-*1<1.  

 S/171/' /5-*1,', #;0* K85"#$#&"2%' 6>3083/', :*1 7$/+* E.6*"#-*3/)*G/ , 

/1#5#2/0/50/$0"2> 7M" 6,1*' )3"1 586)*3"$.K-#;1 50. 6*$70.. D* %$/ 0/ >0#6/ )#8 

5866*0*GE/1 50. 6*$70. 7&"1* 5E*0"2, *1.67345. 2/" )/3/$,K-.2* *18)%&3/K. 

58&2/0>-*5., 5;6K41/ 6* 0. 581-,2. 0#8 F$5G12" 2. 
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-A")C)B 2: <@$"$C+ L),)C#',$=#$C+ #N" )=HG"S" *G )"#$=N*)#$CKB )"GI+,CG$GB 

<@$"$CKB GCM'@S=G$B CVID (18) IgAD (17) sIgG4 (14) THI (4) 
F)/1/$/6+/1%6*1*' $#"6<M*"'     
    ?1/)1*850"2#;, /3.(%) 15 (83,3) 5 (29,4) 3 (21,4) 4 (100) 
    U/503#*10*3"2#;, /3.(%) 5 (27,7) 1 (5,8)   
    O83#)#".0"2#;, /3.(%) 3 (13,3) 2 (11,5)   
D)$.1#6*&/$G/, /3.(%) 5 (27,7)    
=*6K/:*1#)>-*"/, /3.(%) 5 (27,7)    
S#22"46/0<:.' 1%5#', /3.(%) 2 (11,1)    
?80#/1#5G/, /3.(%)1 5 (27,7) 5 (29,4)   
R43G' 586)0<6/0/, /3.(%)  8 (47,1) 11 (78,6)  
 !3#&E"*20/5G*', /3.(%) 4 (22,2)    
 RHH, /3.(%) 1 (5,6) 2 (11,5)   
 R?H, /3.(%) 2 (11,1)    
 9852#$G/ /2#,', /3.(%) 1 (5,6)    
()*35)$.1"56%', /3.(%) 1 (5,6)    
 S/-85073.5. /1>)08M.', /3.(%)  1 (5,8)   
 L*#)$/5G/, /3.(%)2 2 (11,1)    

1 O" /80#>1#5*' *2:.$<5*"' 041 /5-*1<1 6* CVID )*3"*$>6+/1/1 /3-3G0":/, *)/1/$/6+/1%6*1. 
/80#>1#5. (":"#)/-,) -3#6+#)*1"2, )#3K;3/, /0#)"2, :*36/0G0":/, 5/2E/3<:. :"/+,0. 0;)#8 I, 
8)#-83*#*":"56%. O" /80#>1#5*' *2:.$<5*"' 041 /5-*1<1 6* IgAD )*3"*$>6+/1/1 /80#>1#5. 
(":"#)/-,) -3#6+#)*1"2, )#3K;3/, -83*#*":G0":/, 5/2E/3<:. :"/+,0. 0;)#8 I, 5;1:3#6# Raynaud 
2/" /3-3G0":/. 
2 S/" #" 2 /5-*1*G' *6K>1"5/1 1%5# Hodgkin 7 2/" 13 E3%1"/ 6*0> 0. :">&145. 0.' 1%5#8. 
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-A")C)B  3: <@$"$C+ C)$ G,%)=#',$)C+ L),)C#',$=#$C+ #N" )=HG"S" *G 766 

 
1D"?@$C+ 1#' 

M$+%"N=' 

1G GI)"K@G%L? 
7N,AB 

HG,)IGA) 
<)#+ #'" 
DI?#,?I> 1 

?3"-6%' /5-*1<1 (%) 94 (100,0) 54 (57,4) 21 (22,3) 19 (20,3) 
W;$# (?/U)  53/41 34/20 10/11 9/10 
A$"2G/(70.,  
675. 0"6,±:"/2;6/15.) 

68,6±10,0 68,7±10,5 65,7±9,9 71,3±7,8 

=*82> /"6#5K/G3"/ (x109/L) 
(675. 0"6,±:"/2;6/15.) 

28,4±20,0 25,1±15,0 25,0±18,
1 

41,3±28,5 

! $*6K#2;00/3/ (x109/L) 
(675. 0"6,±:"/2;6/15.) 

19,4±16,8 14,5±12,4 16,0±15,
3 

23,4±18,5 

B/M"1%6.5. 2/0> Rai   
   D0>:"# O (/3./%) 42/44,7 28/51,9 8/38,0 6/31,6 
   D0>:"# I (/3./%) 22/23,4 9/16,6 10/47,7 3/15,8 
   D0>:"# II (/3./%) 11/11,7 7/13,0 2/9,5 2/10,5 
   D0>:"# III (/3./%) 10/10,6 8/14,8 0/0 2/10,5 
   D0>:"# IV (/3./%) 9/9,6 2/3,7 1/4,8 6/31,6 
S/0> 0. :">&145. 2/" 0#1 
*)/17$*&E# 

    

?80#>1#5*' *2:.$<5*"' 18/19,1 10/18,5 1/4,8        7/36,8 
    Coombs >6*5. (/3./%)2     7/7,4      4/7,4 0/0 3/15,8 
    X$$*' (/3./%)3   11/11,7      6/11,3  1/4,8 4/21,0 
=#"6<M*"' (/3./%)4 19/20,2 8/14,8 1/4,8       10/52,6 
    ?1/)1*850"2#; (/3./%) 10/10,6 3/5,5 1/4,8 6/31,6 
    O83#)#".0"2#; (/3./%) 2/2,1 0/0 0/0 2/10,5 
    F3).0#P<5*"' (/3./%)5 5/5,3 2/3,7 0/0 3/15,8 
@#1#2$41"2% @ 2$>56/7      7/7,4      2/3,7     2/9,5         3/15,8 
 I>1/0#' (/3./%) 20/21,3 11/20,3 2/9,5 7/36,8 

1 O" /5-*1*G' )#8 *M*0>50.2/1 2/0> 0.1 8)#03#), *GE/1 $>+*" 50# )/3*$-%1 chlorambucil (10 
/5-*1*G'), fludarabine (3 /5-*1*G'), 2#30"2#50*3#*":, (1 /5-*1,'), cyclophosphamide/vincristine (2 
/5-*1*G'), , 581:8/56% K/36>241 (3 /5-*1*G'). Anti-CD20 (rituximab) E#3.&,-.2* 5* 6 /5-*1*G' 
5* 581:8/56% 6* >$$/ K>36/2/.  
2  Q1/' /5-*1,' 2/0> 0. :">&145. 2/" 71/' 2/0> 0.1 8)#03#), 0.' 1%5#8 *2:,$45* /80#>1#5. 
/"6#$80"2, /1/"6G/.  

3  ?80#>1#5*' *2:.$<5*"': 3*86/0#*":, )#$868/$&G/ (1 /5-*1,'), 1%5#' 0#8 Crohn (1 /5-*1,'), 
-3#6+#)*1"2, )#3K;3/ (1 /5-*1,'), 8)#-83*#*":"56%' (/10"--83*#5K/"3G1.'//10"-TG /10"5<6/0/; 
1 /5-*1,'), *1< 7 /5-*1*G' *GE/1 /80#/10"5<6/0/ E43G' 1/ 7E#81 /80#>1#5*' *2:.$<5*"' (ANA, 
ANCA, ASMA, ENA, APA). 
4 3 /5-*1*G' 2/0> 0.1 8)#03#), *6K>1"5/1 )/3/)>14 /)% 2 :"/K#3*0"2#;' 0;)#8' $#"6<M*41 
5 =#G64M. /)% herpes simplex (1 /5-*1,') 2/" varicella zoster virus (4 /5-*1*G'). 
6 =#"6<M*"': 5,J. (2 /5-*1*G'), *&2*K/$G0":/ (1 /5-*1,'), 5/$6#17$45. (1 /5-*1,') 2/" 
K86/0G45. (1 /5-*1,'). 

7 IgG (5 /5-*1*G'), IgM (2 /5-*1*G') 
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2. Y@$C+ 

2.1 !"#$M,)=#>,$) C)$ )")@S=$*) D@$C+ 

/) @#1#2$41"2> /10"5<6/0/ 

D0"' 2800/3#6*03"27' /1/$;5*"' E3.5"6#)#",-.2* )$.-<3/ 6#1#2$41"2<1 

/10"546>041. B/ E/3/20.3"50"2> 0#8' /1/&3>K#10/" 50#8' )G1/2*' 4-5. 

+) =#")> /10":3/50,3"/ 2/" /1/$<5"6/ 8$"2> 

D0# 5;1#$# 041 :"*3&/5"<1 )#8 586)*3"$/6+>1#10/" 50. 6*$70. E3.5"6#)#",-.2/1 

/10":3/50,3"/ 2/" /1/$<5"6/ 8$"2>, 0/ E/3/20.3"50"2> 041 #)#G41 /1/&3>K#10/" 50#8' 

)G1/2*' 6 2/" 7, /10G50#"E/.  

 

-A")C)B 4: 2) $=?#DI$C+ )"#$=S*)#) I?D L,'=$*?I?$>H'C)" C)#+ #?" 

)"?=?R)$"?#DI$C& L),)C#',$=*& )=HG"S" C)$ *),#J,N" 

mab VH?,) 
!,$H*&B 

C)#)@&%?D 

0=?#DI$C& )"#A=N*) 

%$) #'" )"AL"GD=': 
-,?K@GD=' 

IgG2a-S PE 12-4321-42 0#8 TACI 8)#:#E7/ eBioscience, USA 

Fab-06,6/0/ 

/1#5#5K/"3"1<1 
FITC X092901 0#8 6#3G#8 IgD Dako, Denmark 

IgG1 PE A07796 0#8 BAFFR 8)#:#E7/ Beckman Coulter, USA 

IgG1 PC5 A07798 0#8 6#3G#8 CD27 Beckman Coulter, USA 

        IgG1/IgG1 FITC/PE A07794 

/10"&%141 5.6/567141 

6* :")$> FITC/PE 

/10"5<6/0/ 

Beckman Coulter, USA 

/W-#3"%E346/ 

 

 

 

 

 

 

 

 

 



 53

-A")C)B 5: 7),)C#',$=#$C+ #N" )"#$=N*+#N" I?D L,'=$*?I?$>H'C)" C)#+ #'"  

*G@K#' #N" GI$R)"G$)CS" )"#$%&"N" 

!"#$%&"? <@S"?B VH?,) !,$H*&B 
<)#)@&%?D 

-,?K@GD=' 

CD45 J33 PC5 A07785 Beckman Coulter, USA 
CD3 UCHT1 PC5 A07749 Beckman Coulter, USA 

CD19 J3-119 

FITC A07768 Beckman Coulter, USA 

PE 
ECD 
PC5 

A07769 Beckman Coulter, USA 

CD5 BL1a FITC A08932 Beckman Coulter, USA 
CD10 ALB1 PE A07759 Beckman Coulter, USA 
CD11c BU15 PE IM1760 Beckman Coulter, USA 
CD20 B9E9 FITC A07772 Beckman Coulter, USA 
CD23 9P25 FITC IM0529 Beckman Coulter, USA 
CD38 T16 FITC A07778 Beckman Coulter, USA 
CD43 DFT1 FITC IM3264 Beckman Coulter, USA 
CD79b CB3-1 PE IM1612 Beckman Coulter, USA 
FMC7 FMC7 FITC A07791 Beckman Coulter, USA 
CD27 1A4CD27 PC5 6607107 Beckman Coulter, USA 

IgD @9+ FITC F0059 Dako,  
Denmark 

Kappa/lamda  FITC/PE  Dako, 
 Denmark 

BAFFR 11C1 FITC/PE 316906 BioLegend,  
USA 

TACI 1A1 PE ab5994 Abcam, 
 USA 

CD45/14 Immuno 19.2 FITC/PE A07738 Beckman Coulter, USA 

CD3/CD4 UCHT1/ 
13B8.2 FITC/PE A07733 Beckman Coulter, USA 

CD3/CD8 UCHT1/ 
B9.11 FITC/PE A07734 Beckman Coulter, USA 
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-A")C)B 6: !"#$M,)=#>,$) I?D L,'=$*?I?$>H'C)" =#' *G@K#' C)$ L),)C#',$=#$C+ #?DB 

!"#$M,)=#>,$? ["?*) I,?O&"#?B !,.<)#)@&%?D -,?K@GD=' 
?$+#86G1. +#:"1#; #3#; 10x BSA B9001S New England Biolabs, USA 

?6"1#M; L-/3&"1G1., L-/5)/3/&G1., L-&$#80/6G1. 
@F@, Non Essentials 
aminoacids solution 
10mM 

11140-035 Gibco, USA 

?10"+"#0"2> (&$#80/6G1., )*1"2"$G1., 503*)0#682G1.) PSG (100X Solution) 10378-016 Gibco, USA 
?10G503#K. 6*0/&3/K>5. MMLV MMLV-RT 28025-021 Invitrogen, Life Technologies, UK 

L*K*$#6*03"2%' /10"#3%' N Latex CardioPhase 
hsCRP Reagent OQIY21 Siemens, Germany 

?"-/1%$. 100% Absolute Ethanol E/0650DF/C17 Fischer Scientific, Eu 
?)#50*"34671# 1*3% Water for injection - DEMO S.A, Greece 
?3/"40"2% :">$86/ N Diluent D OUMT65 Siemens, Germany 
?&/3%T. Agarose 16500-500 Invitrogen, UK 

!346"#;E# /"-G:"# Ethidium Bromide, 10 
mg/mL 15585-011 BioRad, USA 

9">$86/ PBS PBS 508002 INOVA Diagnostics, USA 
9">$86/ TBE TBE 10x buffer, 15581-028 Invitrogen,UK 
9">$86/ )$;5.' Buffer AW1 19081 Qiagen, Germany 
9">$86/ )$;5.' Buffer AW2 19072 Qiagen, Germany 
9">$86/ *2E;$"5.' Elution Buffer ?F 19077 Qiagen, Germany 
9">$86/ $;5.' Lysis Buffer AL 19075 Qiagen, Germany 

9">$86/ *$7&E#8 N/T Protein Control 
SL/M OQIO135 Siemens, Germany 

9">$86/ Novex TBE Novex® TBE Running 
Buffer (5X) LC6675 Invitrogen, UK 

9">$86/ )3#50/5G/' /)% RN>5*' Rnase ZAP AM9780 Ambion, USA 

9">$86/ $;5.' VersaLyse™ Lysing 
Solution A09777 Beckman Coulter, USA 
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-A")C)B 6 (1D"KLG$)) 

 

9">$86/ Supplementary N Supplementary 
Reagent/Precipitation OUMU15 Siemens, Germany 

9">$86/ Diluent N Diluent OUMT 65 Siemens, Germany 

9">$86/ DMSO Dimethyl sulfoxide> 
99,5% D5879-1L Sigma-Aldrich, EU 

9">$86/ &1450,' 58&2710345.' L Protein Standard 
SL OQIM13 Siemens, Germany 

9">$86/ Tango 10x !uffer Tango BY5 Fermentas, Germany 
9">$86/ TRIzol TRIzol Reagent 15596-026 Invitrogen, Life Technologies, UK 

9">$86/ )/3*6)%:"5.' 6. *":"2,' 5;1:*5.' 

Negative Control 
Rabbit 
Immunoglobulin 
Fraction 

X0903 Dako, Denmark 

9">$86/ NEB 2 
10xNEBuffer 2 
Restriction 
Endonuclease Buffer 

B7002S New England Biolabs, USA 

9">$86/ NEB 3 
10x NEB Buffer 3 
Restriction 
Endonuclease Buffer 

B7003S New England Biolabs, USA 

9">$86/ NEB 4 
10x NEB Buffer 4 
Restriction 
Endonuclease Buffer 

B7004S New England BioLabs, USA 

9">$86/ REACT 2 REACT
® 2 16302-010 Invitrogen, UK 

C5#)3#)/1%$. 2-propanol AL03232500 Scharlau 

S800/3#2G1. BAFF 
rhBAFF/ TNFS13B 
recombinant human/ 
NSO-derived 

2149-BF/CF R&D Systems, Mineapolis, USA 

S800/3#2G1. APRIL rhAPRIL A 
proliferation-inducing 884-AP R&D Systems, Mineapolis, USA 
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Ligand recombinant 
human/ NSO-derived 

-A")C)B 6 (1D"KLG$))    
@>3083/' DNA 100bp DNA Ladder 15622805 Invitrogen, UK 

@>3083/' DNA 
E-Gel® Low Range 
Quantitative DNA 
Ladder 

12373-031 Invitrogen, UK 

L*3% *$*;-*3# Rn/5<1 Ultra Pure Water 10977-015 Gibco, USA 
L*K*$#6*03"2%' /10"#3%' IgM OSAR09 Siemens, Germany 
L*K*$#6*03"2%' /10"#3%' IgG OSAS09 Siemens, Germany 
L*K*$#6*03"2%' /10"#3%' IgA OSAT09 Siemens, Germany 
H/270# dNTPs 100 mM dNTP set 10297-018 Invitrogen, Life Technologies, UK 

H*3"#50"2, *1:#1#82$*>5. Bve I BveI (BspMI) 
RestrictionEnzyme ER1741 Fermentas, Germany 

H*3"#50"2, *1:#1#82$*>5.  Eag I EagI Restriction 
Enzyme R0505S New England Biolabs, USA 

H*3"#50"2, *1:#1#82$*>5. Mnl I Mnl I Restriction 
Enzyme R0163L New England Biolabs, USA 

H*3"#50"2, *1:#1#82$*>5. MscI MscI Restriction 
Enzyme R0534S New England Biolabs, USA 

H#$8/2386G:. 20% TBE Gels 1.0 
mm, 15well EC63155BOX Invitrogen, UK 

H#$86*3>5. Taq Taq DNA polymerase 18038-042 Invitrogen, UK 
H340*P1>5. Qiagen Protease 19131 Qiagen, Germany 
B8E/G/ *M/1#82$*#0G:"/ Primer Random p(dN) 14292421 Roche, Eu 

W#36/$:*\:. Formaldehyde, 
solution 37% FO0011 Scharlau, Spain 

W82%$. Ficoll 1,077 g/mL 1077-1 Sigma Aldrich, UK 
W85"#$#&"2%' #3%' /3#83/G#8 Normal Rat Serum 24-5555 eBioscience, USA 
R$43#K%36"# Acid phenol 112250 Euroclone, Italy 
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Chloroform 
-A")C)B 6 (1D"KLG$)) 
    

R3450"2, 10X BlueJuice™ Gel 
LoadingBuffer 10816-015 Invitrogen, UK 

R3450"2, Platinum SYBR-Green 
PCR Supermix 11733-038 Invitrogen, UK 

DNA kit QiAamp DNA Blood 
Mini Kit 51104 Qiagen, Germany 

DNA Kit 2/-/3"56#; 
QIA quick gel 
extraction/purification 
kit 

28704 Qiagen, Germany 

DNA Kit /$$.$#;E"5.' Big Dye Terminator 
DNA sequencing kit 4337456 

Applied Biosystems, USA 
 
 

FBS Foetal Bovine Serum 10108-157 Gibco, USA 

IMDM Iscove’s Modified 
Dulbecco's Medium 21980-065 Gibco, USA 

Kit ?11*MG1.'/ 7-AAD Annexin V-FITC/7-
AAD (7-AAD) kit PNIM 3614 Beckman Coulter, USA 

Kit )3#5:"#3"56#; :"/$80#;  
BAFF 

kit BAFF Soluble 
(human) ELISA Kit 
(hypersensitive), 

Cat. No. AG-45B-0001-KI01 Adipogen Liestal, Switzerland 

Kit )3#5:"#3"56#; :"/$80#; APRIL Kit APRIL ELISA IB49674 IBL, Minneapolis, USA 

PCR kit Taq PCR Master Mix 
Kit 201445 Qiagen, Germany 
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-A")C)B 7: !")@S=$*) I?D L,'=$*?I?$>H'C)" =#' *G@K#' C)$ L),)C#',$=#$C+ #?DB 

!")@S=$*) ["?*) I,?O&"#?B !,.<)#)@&%?D -,?K@GD=' 
!/-6#1#6.671. )")70/ 10 mL 10 mL pipette, sterile 161010 Bioline, Israel 
!/-6#1#6.671. )")70/ 2 mL 2 mL pipette, sterile 160210 Bioline, Israel 
!/-6#1#6.671. )")70/ 25 mL 25 mL pipette, sterile 162510 Bioline, Israel 
!/-6#1#6.671. )")70/ 5 mL 5 mL pipette, sterile 160510 Bioline, Israel 
S8+70*' K40#6703#8 Uvette 220-1600 nm 9520010051 Eppendorf, UK 
@)#82>$" 1000 mL 1L Storage bottles 430518 Corning, USA 
@)#82>$" 125 mL Sterile squared Media Bottle 125 mL 2019-0125 Nalgene,Denmark 
@)#82>$" 250 mL 250 mL Storage bottles 430281 Corning, USA 
@)#82>$" 500 mL 500 mL Storage bottles 430282 Corning, USA 
V;&E. )")70/' 10 6L 10 6L sterilised long tips DL10ST Gilson Inc, USA 
V;&E. )")70/' 100 6L, 6* KG$03# 100 6L sterilised filter tips DF100ST Gilson Inc, USA 
V;&E. )")70/' 1000 6L 1000 6L sterilised filter tips DF1000ST Gilson Inc, USA 

V;&E. )")70/' 200 6L 200 6L sterilised tips D200ST Gilson Inc, USA 

V;&E. )")70/' 200 6L, 6* KG$03# 200 6L sterilised filter tips DF200ST Gilson Inc, USA 
V;&E. )")70/' 30 6L, 6* KG$03# 30 6L sterilised filter tips DF30ST Gilson Inc, USA 
D;3"&&/ 21G 2.5 ml syringe  Elviony 
D4$.1>3"/ )#$85083*1G#8 5 mL FACS tube, EasySep 3520105 StemCellTechn,Canada 
D4$.1>3"/ &*1"2,' /G6/0#' VACUETTE® EDTA tubes 454087 Vacuette, USA 
D4$.1>3"# #3#; Vacutainer® Rapid Serum Tube (RST) 367954 BD Vacutainer, USA 
W"/$G:"# PCR PCR tubes, Flat cap, sterile 6571 Corning, USA 

W"/$G:"# K8&#27103.5.' 1,5 mL Rnase- Dnase free, 1,5 mL microfuge 
tubes AM12400 Ambion, USA 
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3. (GH?M?@?%A) 

3.1 !"?=?R)$"?#DI$C> *G@K#' 

A S800/3#6*03G/ 3#,' *)"037)*" 0.1 /1>$85. )#$;)$#241 2800/3"2<1 )$.-856<1 

+>5*" 0.' 72K3/5.' 58&2*23"67141 )340*P1"2<1 :*"20<1 *G0* 50.1 *)"K>1*"/ 041 

2800>341 , *1:#2800>3"/. !/5GT*0/" 50.1 "2/1%0.0/ /1GE1*85.' 2/" /1>$85.' 2>-* 

6*6#14671#8 2800>3#8 4' )3#' 0"' :">K#3*' )/3/6703#8', %)4' 0# 67&*-#' 0#8 

2800>3#8, 0.1 )#$8)$#2%0.0/ *)"K>1*"/', 0# +/-6% *1:#2800>3"/' 2#22G45.' 2/" 0.1 

72K3/5. 58&2*23"67141 /10"&%141 (6*0> /)% 5,6/15. 6* *":"2> )3#' /80> /10"5<6/0/ 

0/ #)#G/ *G1/" 58T*8&671/ 6* 2/0>$$.$/ K-#3"#E3<6/0/). ?3E"2>, 0/ $*82#2;00/3/ 

:"/23G1#10/" 5*   2800/3"2#;' )$.-856#;' /1>$#&/ 6* 0# 67&*-#' 2/" 0.1 2#22G45, 0#8' 

+>5*" 0#8 )3%5-"#8 (Forward scatter, FS) 2/" )$>&"#8 52*:/56#; (Side scatter, SS) 

/10G50#"E/ 2/" 50. 5817E*"/ )3/&6/0#)#"*G0/" # )*3/"0734 E/3/20.3"56%' 0#8' 6* 0. 

E3,5. 041 *":"2<1 6#1#2$41"2<1 /10"546>041. D0. :"/:"2/5G/ /80,, *G1/" /)/3/G0.0. . 

/)#6>23815. 041 *38-3#2800>341 6* *)"2*G6*1. $;5. 0#8', <50* 1/ *G1/" :81/0, . 

/1>$85. 2/" # E/3/20.3"56%' 041 $*82#2800>341 50# 2800/3%6*03#. A $;5. 041 

*38-3#2800>341 )3/&6/0#)#"*G0/" 6* $80"2> :"/$;6/0/ )#8 :*1 *).3*>T#81 0. 

$*"0#83&G/ 041 $*6K#2800>341 2/" 0.1 /2*3/"%0.0/ 0.' 2800/3"2,' 0#8' *)"K>1*"/'. O 

$%&#' )#8 . $;5. 041 *38-3#2800>341 2/-G50/0/" /)/3/G0.0. 5* %$*' 0"' :"/:"2/5G*' 0.' 

S800/3#6*03G/' *G1/" :"%0" # 5G:.3#' (Fe) 0.' /"6#5K/"3G1.' 041 *38-3<1 K-#3GT*", 

:G1#10/' 6. *":"2% 5,6/. 

3.1.1 (G@K#' #'B KCR,)='B #N" I,N#GO"S" BAFFR C)$ TACI =#?DB M$+R?,?DB 

DI?I@'HD=*?JB #N" RD=$?@?%$CS" Q-CD##+,N"  

?3E"2>, 50/ :*G&6/0/ 041 19 K85"#$#&"2<1 6/30;341, )3#5:"#3G50.2* # /3"-6%' 

041 $*82<1 /"6#5K/"3G41, 6* /:3, :">23"5. 041 8)#)$.-856<1 0#8' 50#1 /"6/0#$#&"2% 

/1/$80, MD-II Hematology Analyzer (Beckman/Coulter) 2/" 50. 5817E*"/ )3#507-.2/1 

0/ 2/0>$$.$/ 6#1#2$41"2> /10"5<6/0/ 50/ /10G50#"E/ 54$.1>3"/. D8&2*23"671/, &"/ 0#1 

E/3/20.3"56% 041 +#.-.0"2<1 (CD4+) 2/" 041 2800/3#0#M"2<1 (CD8+) B-2800>341 

E3.5"6#)#",-.2/1 /10G50#"E/ 0/ /10"5<6/0/ CD3-FITC/CD4-PE 2/" CD3-FITC/CD8-PE. 

U"/ 0#1 E/3/20.3"56% 041 6#1#2800>341 2/" 041 !-2800>341 E3.5"6#)#",-.2/1 

/10G50#"E/ 0/ /10"5<6/0/ CD45-FITC/CD14-PE 2/" CD3-FITC/CD19-PE. D* 2>-* 

54$.1>3"#, /2#$#8-<10/' )340%2#$$# :")$#; K-#3"56#;, )3#507-.2/1 106l /)% 0/ 

)3#/1/K*3-710/ /10"5<6/0/ 2/" 74' 106 2;00/3/ )*3"K*3"2#; /G6/0#'. ?2#$#;-.5* 

/1>:*85., *)</5. 15min 5* RT 50# 52#0>:", $;5. 041 *38-3#2800>341 6* 0.1 

)3#5-,2. 1ml *":"2#; $80"2#; :"/$;6/0#' 2/" 2800/3#6*03"2, /1>$85. 6* 0#1  
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2800/3#6*03.0, FC 500 (Epics XL-MCL, 4 color analysis, Beckman-Coulter/BC, Hialeah, 

FL, USA).  

U"/ 0.1 /1GE1*85. )/3-7141  (naïve), 6. 6*0*503/67141 (non-switched) 2/" !-

2800>341 61,6.' (memory), E3.5"6#)#",-.2/1 0/ IgD 2/" 0/ CD27 6#1#2$41"2> 

/10"5<6/0/. B#8' IgD+CD27- )$.-856#;' E/3/20.3GT#81 0/ )/3-71/ !-2;00/3/, 0#8' 

IgD+CD27+ E/3/20.3GT#81 0/ 6. 6*0*503/6671/ (memory non switched) !-2;00/3/ 

61,6.', *1< 0/ IgD-CD27+ E/3/20.3GT#81 0/ !-2;00/3/ 61,6.' )#8 7E#81 8)#50*G 

"5#08)"2,-6*0/503#K,.144

D* 2/-71/1 /)% 0#8' 03*"' /80#;' 8)#)$.-856#;' 041 K85"#$#&"2<1 !-

2800>341, )3/&6/0#)#",-.2* 7$*&E#' 0.' 72K3/5.' 041 )340*P1<1 BAFFR 2/" TACI. B# 

6#1#2$41"2% /10G546/ 0# #)#G# *G1/" *)"5.6/5671# 6* K-#3"%E346/ 2/" 581:7*0/" 50.1 

*)"K/1*"/2, )340*N1. BAFFR, )/3>&*0/" /)% )#10G2"/ (mouse anti-human monoclonal 

antibody, Biolegend), *1< 0# 6#1#2$41"2% /10G546/ &"/ 0.1 )340*N1. TACI )/3>&*0/" 

/)% /3#83/G#8' (Rat anti-human monoclonal antibody, Biolegend). D8&2*23"671/, 

E3.5"6#)#",-.2/1 4 54$.1>3"/ )#$85083*1G#8 50/ #)#G/ *1/)#07-.2/1 106 2;00/3/ 

)*3"K*3"2#; /G6/0#' 2/" *1/"43,-.2/1 5* 1mL $80"2#; :"/$;6/0#' VersaLyse Lysing 

Solution (Beckman Coulter) &"/ 10 min 5* RT. ?2#$#;-.5* K8&#27103.5. 50"' 1600 rpm 

&"/ 5 min, *1< 6*0> 0# )73/' /80,' 0.' :"/:"2/5G/' 0/ :*G&6/0/ *)/1/"43,-.2/1 5* 4mL 

1x PBS. D0. 5817E*"/, /K#; )3/&6/0#)#",-.2* :*;0*3. K8&#27103.5. 50"' 1600 rpm &"/ 

5 min 2/" /)%33"J. 0#8 8)*32*G6*1#8 :"/$;6/0#', E3.5"6#)#",-.2* 0# /10G546/ 

Negative control rabbit immunoglobulin fraction (DAKO) )#8 *G1/" #3%' /3#83/G#8, &"/ 20 

min 50#8' 37oC, <50* 1/ /)#K*8E-#;1 6. *":"27' 581:75*"'. Q)*"0/, )3#507-.2/1 5* %$/ 

0/ 54$.1>2"/ 106L 6#1#2$41"2#; /10"5<6/0#' CD19-ECD. D0# 54$.1>3"# *$7&E#8 &"/ 

0# BAFFR 0# #)#G# E3.5"6#)#",-.2* &"/ 0# :"/E43"56% 0#8 *":"2#; /)% 0# 6. *":"2% 

K-#3"56%, )3#507-.2/1 106L /)% 0/ 6#1#2$41"2> /10"5<6/0/ Fab-FITC, IgG1-PE 2/" 

IgG1-PC5 *1< 50# 54$.1>3"# :#2"6/5G/' 106L /)% 0/ 6#1#2$41"2> /10"5<6/0/ IgD-

FITC, BAFFR-PE 2/" CD27-PC5. D0# 54$.1>3"# *$7&E#8 &"/ 0# TACI )3#507-.2/1 106L 

/)% 0/ 6#1#2$41"2> /10"5<6/0/ Fab-FITC, IgG2a-PE 2/" IgG1-PC5, *1< 50# 54$.1>3"# 

:#2"6/5G/' 106L /)% 0/ 6#1#2$41"2> /10"5<6/0/ IgD-FITC, TACI-PE 2/" CD27-PC5. D* 

2>)#"*' )*3")0<5*"', /10G &"/ 0/ /10"5<6/0/ BAFFR-PE 2/" IgD-FITC E3.5"6#)#",-.2/1 0/ 

/10"5<6/0/ BAFFR-FITC 2/" IgD-PE. ?2#$#;-.5* /1>:*85., *)</5. 15 min 50#8' 4#C 

2/" 6"/ 0*$*80/G/ 72)$85. 6* 1xPBS 50"' 1600 rpm &"/ 5 min, %)4' )/3/)>14. @*0> 0.1 

0*$"2, 72)$85., 0# GT.6/ *)/1/"43,-.2* 5* 1mL :"/$;6/0#' 1% FA-PBS 2/" /2#$#;-.5* 

. 2800/3#6*03"2, /1>$85.. 
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3.1.2 (G@K#' #N" "G?I@)=*)#$CS" CD##+,N" =G )=HG"GAB *G Q L,&"$) 

@G*R?I),)%N%+ =J"M,?*) 

3.1.2.1 2DI?I?A'=' @G*R?I),)%N%S" =D"M,&*N" 

A 08)#)#G.5. 041 $*6K#)/3/&4&<1 581:3%641 50.3GE-.2* 50.1 0/M"1%6.5. 

2/0> WHO. D8&2*23"671/, &"/ 0.1 /1#5#K/"1#08)"2, 6*$70. 041 1*#)$/56/0"2<1 

2800>341 E3.5"6#)#",-.2/1 )340%2#$$/ 03")$#; K-#3"56#; ()G1/2/' 8), %)#8 

586)*3"*$>6+/1/1 0/ /2%$#8-/ 6#1#2$41"2> /10"5<6/0/ CD3, CD19, CD45, CD5, CD20, 

CD23, CD38, CD43, CD10, CD11c, CD79b 2/" FMC7, %$/ 0.' Beckman Coulter. S/0> 0.1 

)3#*0#"6/5G/ 041 :*"&6>041 /1/6*GE-.2/1 5* :#2"6/50"2% 54$,1/ 106l /)% 0# 2>-* 

/10G546/ 2/" 106 2;00/3/ )*3"K*3"2#; /G6/0#' , 68*$"2#; *1/"43,6/0#'. A *)</5. 

/10"546>041 - :*G&6/0#' 7&"1* 5* 52#0*"1% 673#' 2/" -*36#23/5G/ :46/0G#8 &"/ 15 min, 

*1< . $;5. 041 *38-3<1 )#8 /2#$#;-.5*, )3/&6/0#)#",-.2* 6* 0.1 )3#5-,2. 1ml 

*":"2#; $80"2#; :"/$;6/0#' 50#8' :#2"6/50"2#;' 54$,1*' 2/" *)</5. :">32*"/' 10 min 5* 

RT. O 7$*&E#' 0.' 2$41"2%0.0/' 041 !-2800>341 )3/&6/0#)#",-.2* E3.5"6#)#"<10/' 

6#1#2$41"2> /10"5<6/0/ 0.' DAKO (High Wycombe, UK) 71/10" 041 2 2/" $ *$/K3<1 

/$;541 041 /1#5#5K/"3"1<1 0/ #)#G/ )/3>&#10/" 5* /3#83/G#8' 2/" &"/ 0#1 $%&# /80%, 

0.' )3#5-,2.' 041 /10"546>041 )3#.&,-.2* . $;5. 041 *38-3<1 /"6#5K/"3G41 2/" . 

)3#5-,2. #3#; /)% /3#83/G#, <50* 1/ )/3*6)#:"50*G . 6. *":"2, 5;1:*5.. H"# 

58&2*23"671/, 5* :;# :#2"6/50"2> 54$.1>3"/ )#$85083*1G#8 (0# 71/ *2 041 #)#G41 

E3.5"6#)#",-.2* 4' 54$.1>3"# *$7&E#8) *"5,E-.5/1 106 2;00/3/ )*3"K*3"2#; /G6/0#' , 

68*$"2#; *1/"43,6/0#'. A $;5. 041 *38-3<1 )3/&6/0#)#",-.2* 6* 0.1 )3#5-,2. 1ml 

*":"2#; $80"2#; :"/$;6/0#' 50#8' :#2"6/50"2#;' 54$,1*' 2/" *)</5. :">32*"/' 10 min. 

U"/ 0.1  /)#6>23815. 041 1*23<1 2800>341 )3/&6/0#)#",-.2* K8&#27103.5. 50"' 1600 

rpm &"/ 5 min 2/" *)/2%$#8-. 72)$85. 0#8 "T,6/0#' 6* :">$86/ 1xPBS 50"' 1600 rpm 

&"/ 5 min. D0#  GT.6/ )#8 )3#728)0* /)% 0. :*;0*3. K8&#27103.5. 7&"1* )3#5-,2. #3#; 

/3#83/G#8 (206l #3#; 5* 1006l :*G&6/0#'). A *)</5. :"/32#;5* 15 min, 50#8' 37#C. 

Q)*"0/, )3/&6/0#)#",-.2* . *"5/&4&, 041 6#1#2$41"2<1 /10"546>041. D8&2*23"671/, 

50# :#2"6/50"2% 54$,1/ *$7&E#8 )3#507-.2/1 206l /)% 0/ 6#1#2$41"2> /10"5<6/0/  

Dual Control IgG1-FITC/ IgG1-PE 2/" CD19-PC5, *1< 50# :#2"6/50"2% 54$,1/ :#2"6/5G/' 

206l /)% 0/ 6#1#2$41"2> /10"5<6/0/ anti-kappa-FITC, anti-lambda-PE 2/" CD19-PC5. A 

*)</5. :"/32#;5* 15 min 5* 52#0*"1% 673#' 2/" RT. ?2#$#8-#;5* 72)$85. 6* 1xPBS, 

K8&#27103.5. 50"' 1600 rpm &"/ 5 min 2/" 2800/3#6*03"2, /1>$85. 0#8 :*G&6/0#'. 
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-A")C)B 8: -,N#&C?@@? #DI?I?A'='B @G*R?I),)%N%S" =D"M,&*N" 

 

 

IgG1-FITC IgG1-PE CD45-PC5 

CD3-FITC CD19-PE CD45-PC5 

CD5-FITC CD19-PE CD45-PC5 

CD20-FITC CD19-PE CD45-PC5 

CD23-FITC CD19-PE CD45-PC5 

CD38-FITC CD19-PE CD45-PC5 

CD43-FITC CD19-PE CD45-PC5 

FMC7-FITC CD19-PE CD45-PC5 

CD19-FITC CD10-PE CD45-PC5 

CD19-FITC CD11c-PE CD45-PC5 

CD19-FITC CD79b-PE CD45-PC5 

 

3.1.2.2 P@G%L?B KCR,)='B #N" *?,AN" IgD C)$ CD27 =#) "G?I@)=*)#$C+ Q-

CJ##),) )=HG"S" *G 766  

U"/ 0#1 7$*&E# 0.' 72K3/5.' 041 6#3G41 IgD 2/" CD27 50/ 1*#)$/56/0"2> !-

2;00/3/, E3.5"6#)#",-.2/1 2 54$.1>3"/ )#$85083*1G#8 50/ #)#G/ *1/)#07-.2/1 106 

2;00/3/ )*3"K*3"2#; /G6/0#' , 68*$"2#; *1/"43,6/0#' 2/" *1/"43,-.2/1 5* 1mL $80"2#; 

:"/$;6/0#' &"/ 10 min 5* RT. ?2#$#;-.5* K8&#27103.5. 50"' 1600 rpm &"/ 5 min, *1< 

6*0> 0# )73/' /80,' 0.' :"/:"2/5G/' 0/ :*G&6/0/ *)/1/"43,-.2/1 5* 4mL 1xPBS. D0. 

5817E*"/, /K#; )3/&6/0#)#",-.2* :*;0*3. K8&#27103.5. 50"' 1600 rpm &"/ 5 min 2/" 

/)%33"J. 0#8 8)*32*G6*1#8 :"/$;6/0#', E3.5"6#)#",-.2* #3%' /3#83/G#8 &"/ 20 min 

50#8' 37oC, <50* 1/ /)#K*8E-#;1 6. *":"27' 581:75*"'. Q)*"0/, )3#507-.2/1 5* %$/ 0/ 

54$.1>2"/ 106L 6#1#2$41"2#; /10"5<6/0#' CD19-PE. D0# 54$.1>3"# *$7&E#8, 50# #)#G# 

)3#507-.2/1 106L /)% 0/ 6#1#2$41"2> /10"5<6/0/ Fab-FITC 2/" IgG1-PC5, *1< 50# 

54$.1>3"# :#2"6/5G/' 106L /)% 0/ 6#1#2$41"2> /10"5<6/0/ IgD-FITC 2/" CD27-PC5.  

 



 63

?2#$#;-.5* /1>:*85., *)</5. 15 min 50#8' 4#C 2/" 6"/ 0*$*80/G/ 72)$85. 6* 1xPBS 

50"' 1600 rpm &"/ 5 min, %)4' )/3/)>14. @*0> 0.1 0*$"2, 72)$85., 0# GT.6/ 

*)/1/"43,-.2* 5* 1mL :"/$;6/0#' 1% FA-PBS 2/" /2#$#;-.5* . 2800/3#6*03"2, 

/1>$85.. 

3.1.2.3 P@G%L?B KCR,)='B #'B I,N#GZ"'B BAFFR =#) "G?I@)=*)#$C+ C)$ =#) 

RD=$?@?%$C+ Q-CJ##),)  

U"/ 0#1 7$*&E# 0.' 72K3/5.' 0.' )340*N1.' BAFFR, /2#$#8-,-.2* )340%2#$$# 

*)"K/1*"/2,' E3<5.'. D* *":"2% :#2"6/50"2% 54$.1>3"# )#$850*3*1G#8 *"5,E-.5/1 106l 

/)% 0/  6#1#2$41"2> /10"5<6/0/ (CD19-FITC, BAFFR-PE 2/" CD45-PC5) 2/" 106 2;00/3/ 

)*3"K*3"2#; /G6/0#' , 68*$"2#; *1/"43,6/0#'. A *)</5. :",32*5* 15 min 2/" 

/2#$#8-#;5* $;5. 041 *38-3<1 6* 2/0>$$.$# $80"2% :">$86/. Q)*"0/,  

)3/&6/0#)#",-.2* . 2800/3#6*03"2, /1>$85. 0#8 :*G&6/0#'. U"/ 0# :"/E43"56% 0#8 6. 

*":"2#; /)% 0#1 *":"2% K-#3"56%, E3.5"6#)#",-.2* 6#1#2$41"2% /10G546/ IgG1 >5E*0.' 

*":"2%0.0/' 0# #)#G# *GE* *)"5.6/1-*G 6* 0# G:"# K-#3"%E346/, 6* 0# #)#G# *)"5.6/G1*0/" 

0# 6#1#2$41"2% /10"-BAFFR /10G546/ (0# :#2"6/50"2% 54$.1>3"# *$7&E#8 :.$/:, 

)*3"*GE* 0/ 6#1#2$41"2> /10"5<6/0/  CD19-FITC, IgG1-PE 2/" CD45-PC5). D* 2 :*G&6/0/ 

/5-*1<1 6* R==, )3/&6/0#)#",-.2/1 *)/17$*&E#" 0.' 72K3/5.' 1 2/" 3 E3%1"/ 6*0>, &"/ 

1/ #3"50*G *>1 *2*G1. )/3/671*" 50/-*3,, 50. :">32*"/ 0#8 E3%1#8.  

3.1.2.4 P@G%L?B KCR,)='B #'B I,N#GZ"'B TACI =#) "G?I@)=*)#$C+ Q-CJ##),)  

O 2800/3#6*03"2%' )3#5:"#3"56%' 0#8 TACI 8)#:#E7/ 50/ 1*#)$/56/0"2> !-

2;00/3/  7&"1* 6* 0.1 E3,5. 2/0>$$.$41 6#1#2$41"2<1 /10"546>041, 7)*"0/ /)% 

)3#*3&/5G/ 2>-* :*G&6/0#'. U"/ 0.1 /1GE1*85. 0.' 58&2*23"671.' )340*N1.' *"5,E-.5/1 

5* :;# :#2"6/50"2> 54$.1>3"/ )#$85083*1G#8 (71/ 54$.1>3"# *$7&E#8 2/" 71/ 

54$.1>3"# :#2"6/5G/') 106 2;00/3/ )*3"K*3"2#; /G6/0#' , 68*$"2#; *1/"43,6/0#'. A 

$;5. 041 *38-3<1 )3/&6/0#)#"#;10/1 6* 0.1 )3#5-,2. 1ml *":"2#; $80"2#; :"/$;6/0#' 

50#8' :#2"6/50"2#;' 54$,1*' 2/" *)</5. :">32*"/' 10 min. U"/ 0.1  /)#6>23815. 041 

1*23<1 2800>341 )3/&6/0#)#",-.2* K8&#27103.5. 50"' 1600 rpm &"/ 5 min 2/" 

*)/2%$#8-. 72)$85. 0#8 "T,6/0#' 6* :">$86/ 1xPBS 50"' 1600 rpm &"/ 5 min. D0#  GT.6/ 

)#8 )3#728J* /)% 0. :*;0*3. K8&#27103.5., )3#507-.2* #3%' /3#83/G#8, <50* 1/ 

)/3*6)#:"50*G . 6. *":"2, 5;1:*5. (36l #3#; 5* 1006l :*G&6/0#'). A *)</5. :",32*5* 15 

min, 50#8' 4#C. Q)*"0/, )3/&6/0#)#",-.2* . *"5/&4&, 041 6#1#2$41"2<1 /10"546>041. 

D8&2*23"671/, 50# :#2"6/50"2% 54$.1>3"# *$7&E#8 )3#507-.2/1 206l /)% 0/ 

6#1#2$41"2> /10"5<6/0/ CD19-FITC, IgG2a-PE 2/" CD45-PC5, *1< 50# :#2"6/50"2% 

54$.1>3"# :#2"6/5G/' 206l /)% 0/ 6#1#2$41"2> /10"5<6/0/ CD19-FITC, TACI-PE 2/" 

CD45-PC5. A *)</5. :",32*5* 15 min 5* 52#0*"1% 673#' 2/" 5* RT. ?2#$#;-.5* 72)$85.  
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6* 1RPBS, K8&#27103.5. 50"' 1600 rpm &"/ 5 min 2/" 2800/3#6*03"2, /1>$85. 0#8 

:*G&6/0#'. 

3.2 6G$#?D,%$C> *G@K#' 

3.2.1 !I?*&"N=' *?"?ID,>"N" IG,$RG,$C?J )A*)#?B > *DG@$C?J G")$N,>*)#?B 

B/ 6#1#);3.1/ 2;00/3/ :"/E43GT#10/" /)% 0/ 8)%$#")/ 5850/0"2> 0#8 /G6/0#' 

6754 K8&#27103.5.' :"/+>-6"5.' )821%0.0/'. A 0*E1"2, +/5GT*0/" 50. :"/K#3*0"2, 

)821%0.0/ 041 2800/3"2<1 5850/0"2<1 0#8 /G6/0#' 5* 5E75. 6* 0# 675# :"/E43"56#; 

(W82%$.- Ficoll: 71/ 8:/0"2% :">$86/ )#$86*3#;' 6* )821%0.0/ 1,077g/mL). 

D8&2*23"671/, 0/ *38-3#2;00/3/ 2/" 0/ 2#22"#2;00/3/, %0/1 73E#10/" 5* *)/K, 6* 0. 

K82%$., 5E.6/0GT#81 585546/0<6/0/, &*&#1%' )#8 /8M>1*" 0# 38-6% 2/-GT.5.'. 

?10G-*0/, 0/ $*6K#2;00/3/, 0/ 6#1#2;00/3/ 2/" 0/ /"6#)*0>$"/ :*1 *G1/" /32*0> )821> 

<50* 1/ :"*"5:;5#81 0# 503<6/ 0.' K82%$.'. ?3E"2> )3/&6/0#)#",-.2* $,J. 4ml 

)*3"K*3"2#; /G6/0#' , 68*$"2#; *1/"43,6/0#' 5* 2/0>$$.$# :#E*G# 6* /10").20"2% 675# 

(.)/3G1.). B# /G6/ *)"503<-.2* )3#5*20"2> 5* %&2# 4ml K82%$.'. ?2#$#;-.5* 

K8&#27103.5. 50"' 1200 rpm &"/ 30 min. B/ 2;00/3/ )#8 +3G52#10/" 6*0/M; 0.' K82%$.' 

2/" 0#8 )$>56/0#' 58$$7E-.2/1  6* 6"/ )")70/ 2/" 6*0/K73-.2/1 5* 71/ 17# 54$.1>3"#. 

A 50"+>:/ K8&#2*103,-.2* 1 K#3> /2%6., E3.5"6#)#"<10/' :">$86/ 1xPBS 50#8' 4#C  

&"/ 5 min 50"' 1200 rpm 6* 52#)% 0#1 2/-/3"56% 0#8 :*G&6/0#' /)% /"6#)*0>$"/ 2/" 

K82%$.. D0.1 5817E*"/, 50# GT.6/ )3#507-.2*  1ml 1xPBS, 6*0/K73-.2* 5* 17# 

/)#50*"34671# 54$.1>3"# E43.0"2%0.0/' 1.5ml (eppendorf) 2/" /2#$#;-.5* 6"/ 

0*$*80/G/ K8&#27103.5. (3000 rpm, 5 min, 4#C). A 8&3, K>5. /K/"37-.2* 2/" 0/ 

2;00/3/ /)#-.2*;0.2/1 50#8' -80#C. U"/ 0. K;$/M. 041 T410/1<1 6#1#)83,141, <50* 

1/ 2/$$"*3&.-#;1 5* :*;0*3# E3%1#, E3.5"6#)#",-.2* :">$86/ 80% -3*)0"2#; 8$"2#; 

Iscove^s, (SF-IDc) 0# #)#G# )*3"*GE* 0/ /6"1#M7/ L-/3&"1G1. (116mg/L), L-/5)/3/&G1. 

(36mg/L) 2/" L-&$#80/6G1. (216mg/L), 0/ /10"+"#0"2> &$#80/6G1., )*1"2"$G1., 

503*)0#682G1. (PSG), 2/" 6*32/)0#/"-/1%$. (2-@F), 10% -*36"2> /:3/1#)#".671# 

/1-3<)"1# #3% (HS) 2/" 10% DMSO (Sigma). A *1/"<3.5. 041 /)#6#1467141 2800>341 

50# J820"2% :">$86/ 7&"1* 6* +>5. 0#1 /3"-6% 041 2800>341, 581,-4' 15-20x106 

PBMCs/ K"/$G:"#/ mL J820"2#; :"/$;6/0#'. D0. 5817E*"/, 0/ 2;00/3/ 0#)#-*0,-.2/1 5* 

*":"2% :#E*G# 6* "5#)3#)/1%$. 2/" 6*0/K73-.2/1 5* J8&*G# -80#C, %)#8 2/" )/376*1/1 

&"/ 0#8$>E"50#1 24 <3*'. B.1 *)%6*1. .673/ /)#-.2*;#10/1, &"/ 6*&>$/ E3#1"2> 

:"/50,6/0/, 50#8' -196oC 5* :#E*G# 8&3#; /T<0#8 (LN2). 

3.2.2  <)@@$K,%G$) #N" Q "G?I@)=*)#$CS" CD##+,N" C)$ *G@K#' #'B )I&I#N='B 

U"/ 1/ *$*&E-*G # $*"0#83&"2%' 3%$#' 0.' )340*N1.' TACI 50/ 1*#)$/56/0"2> !-

2;00/3/, )3/&6/0#)#",-.2* 2/$$"73&*"/ 6#1#);3.141 3 /5-*1<1 6* R== )#8 50/ 

1*#)$/56/0"2> 0#8' 2;00/3/ *M7K3/T/1 TACI 2/" 3 )#8 :*1 *M7K3/T/1, )/3#85G/ 041 
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2800/3#2"1<1 BAFF 2/" APRIL. ?3E"2>, 7&"1* /)%J8M. 041 2800>341 (2-4 x106 2;00/3// 

K"/$G:"#) 0/ #)#G/ ,0/1 /)#-.2*8671/ 50# 8&3% >T40# 2/" *1/"<3.5, 0#8' 5* 2/0>$$.$. 

)#5%0.0/ -3*)0"2#; 675#8 *6)$#80"5671#8 6* 1% FBS (Gibco), <50* 1/ :"/$8-*G 0# 

0#M"2% &"/ /80> DMSO 0#8$>E"50#1 0.5% v/v. ?6754' /2#$#;-.5* K8&#27103.5. (1200 

rpm, 5 min, 20oC) 2/" *)/1/:">$85. 041 2800>341 5* T*50% (37#C) -3*)0"2% 675# 10% 

FBS-IDc. B/ 2;00/3/ )/376*"1/1 50# )$,3*' -3*)0"2% 675# 10-15 min 5* -*36#23/5G/ 

:46/0G#8, <50* 1/ /1/2>6J#81 2/" 1/ :"/E8-*G 0# 8)#$*")%6*1# DMSO /)% 0"' 

6*6+3>1*' 0#8'. D0. 5817E*"/, 7&"1* 6703.5. 0#8 /3"-6#; 041 T410/1<1 2/" 1*23<1 

2800>341 50.1 )$>2/ Neubauer 2/" 8)#$#&"56%' 0.' +"45"6%0.0/' 0#8 :*G&6/0#'. 

?2#$#;-.5* )$;5. 041 2800>341 2/" 0#)#-70.5, 0#8' 5* )$>2*' 96 ).&/:"<1 (5* 2>-* 

).&/:>2" 0#)#-*0#;10/1 0.5x106 2;00/3/ /3/"4671/ 5* 0,5ml -3*)0"2#; 8$"2#; 10% 

FBS-IDc). B/ 2;00/3/ :"*&73-.2/1 6* 1 6g/mL 0.' /1/581:8/5671.' 2800/3#2G1.' BAFF 

(R&D Systems) , 6* 200 ng/mL 0.' 2800/3#2G1.' APRIL (R&D Systems) 5* 0,1ml 

-3*)0"2#; 8$"2#; IMDM (Life Technologies). H/3>$$.$/, 2;00/3/ 2>-* /5-*1#;' 

2/$$"*3&,-.2/1 5* -3*)0"2% 8$"2% 2/" E43G' 0.1 )/3#85G/ :"*&730. 4' :*G&6/0/ 

*540*3"2#; *$7&E#8. A 2/$$"73&*"/  7&"1* 50#8' 370C )/3#85G/ 10% CO2 &"/ 24h. D0. 

5817E*"/, *$7&E-.2* . "2/1%0.0/ 041 2800>341 1/ /)#)G)0#81 6* :#2"6/5G/' /11*MG1.' 

(Annexin V-FITC/7-AAD (7-AAD) kit, Beckman Coulter).  

A /)%)045. 6)#3*G 1/ #3"50*G 4' 6"/ K85"#$#&"2, :"/:"2/5G/ 2800/3"2,' 

/80#2/0/503#K,' 2/0*8-81%6*1. /)% 0# &#1":G46/. ?1/K73*0/" 58E1> 2/" 4' 

«)3#&3/66/0"5671#' 2800/3"2%' ->1/0#'» , 0;)#8 I PCD. B/ 2$/5"2> /)#)040"2> 

2;00/3/ 6)#3#;1 1/ /1/&143"50#;1 +>5*" *1%' E/3/20.3"50"2#; )3#0;)#8 

6#3K#$#&"2<1, +"#E.6"2<1 2/" 6#3"/2<1 /$$/&<1. @"/ /)% /807' 0"' /$$/&7' *G1/" 2/" . 

72-*5. 041 2/0/$#G)41 K45K/0":8$5*3G1.' (PS).145 D0/ K85"#$#&"2> 2;00/3/, 0/ 

2/0>$#")/ PS +3G52#10/" 50.1 *540*3"2, 50"+>:/ 0.' 2800/3#)$/56/0"2,' 6*6+3>1.'. 

S/0> 0. :">32*"/ 0.' /)%)045.', 0/ 2/0>$#")/ PS 6*0/).:#;1 50.1 *M40*3"2, 50"+>:/ 

0.' 6*6+3>1.'. U*1"2>, /$$> %E" )>10#0*, /80% *G1/" 71/ )3<"6# &*&#1%' 2/0> 0. :">32*"/ 

0.' /)%)045.' 2/" -*43*G0/" %0" 6*0/:G:*" 5,6/0/ 50/ &*"0#1"2> 2;00/3/, %0" 71/ 2;00/3# 

*G1/" 70#"6# 1/ K/&#2800/34-*G. A Annexin-V *G1/" 6"/ )340*N1. )#8 :*56*;*0/" *":"2> 

50/ 2/0>$#")/ PS 2/" E3.5"6#)#"*G0/" *8374' &"/ 0.1 /1GE1*85. 041 /)#)040"2<1 

2800>341. F)*":, . Annexin-V :*56*;*0/" 0%5# 50/ )3<"6/ /)#)040"2>, %5# 2/" 50/ 

%J"6/ /)#)040"2>/ 1*2340"2> 2;00/3/ (0/ #)#G/ 6)#3*G 1/ *G1/" /)#07$*56/ 

/)#)040"2<1 2/" 1*2340"2<1 &*&#1%041), 0/ 2;00/3/ )3#' /1>$85. )37)*" 1/ 

5.6/1-#;1 *)")3#5-704' 2/" 6* 6"/ E3450"2, )#8 *)"037)*" 0.1 :">23"5. 1*23<1 

2800>341, %)4' 0# 7-??D.146  

 

B# )340%2#$$# )#8 /2#$#8-,-.2*, )*3"*$>6+/1* 0/ /2%$#8-/ +,6/0/: B/ 
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2;00/3/ 0.' 2/$$"73&*"/' 58$$7E-.2/1, 0#)#-*0,-.2/1 5* 54$.1>3"/ RIA (0.5x106 

2;00/3// 54$.1>3"#), *)/1/"43,-.2/1 5* 4ml 1xPBS 2/" K8&#2*103,-.2/1 (500 rcf, 5 

min). B# 8)*32*G6*1# /K/"37-.2* 2/" )3#507-.2/1 106l CD19-PC7. A *)</5. :",32*5* 

15 min. D0. 5817E*"/, )3#507-.2/1 1006l 1x Binding Buffer 2/" 0/ 54$.1>3"/ 

0#)#-*0,-.2/1 50#1 )>&#. D0/ 54$.1>3"/ :#2"6/5G/' )3#507-.2/1 /2#$#;-4' 16l 

annexin V-FITC 2/" 106l 7-AAD. A *)</5. :",32*5* 15 min 2/" 7&"1* 5* 52#0*"1% 673#', 

50#8' 4oC. B7$#', 50/ 54$.1>3"/ )3#507-.2/1 4006l 1xbinding buffer 2/" /2#$#;-.5* . 

2800/3#6*03"2, /1>$85.. 

3.3 4,?@?%$C> *G@K#' 

3.3.1 !"?=?"GRG@?*G#,A) %$) #' *K#,'=' #'B =D%CK"#,N='B #+YGN" C)$ 

DI?#+YGN" #N" )"?=?=R)$,$"S" 

D0.1 )/3#;5/ 6*$70., )3/&6/0#)#",-.2* )3#5:"#3"56%' 0.' 58&2710345.' 041 

/1#5#5K/"3"1<1 IgG, IgA, IgM 5* /5-*1*G' 6* R== 2/" 5* K85"#$#&"2> >0#6/. A 

1*K*$#6*03G/ *G1/" 6"/ *M/"3*0"2> /23"+,' 67-#:#' &"/ 0#1 )#5#0"2% )3#5:"#3"56% 041 

)/3/)>14 2/" )3/&6/0#)#",-.2* 6* 0.1 E3,5. 2/0>$$.$41 /10"#3<1, /K#; )3<0/ 50/ 

:*G&6/0/ 7&"1* /80%6/0/ /3E"2, /3/G45. 6* *":"2% :">$86/ (L Diluent D). 

O 1*K*$#6*03"2%' )3#5:"#3"56%' 0.' 58&2710345.' 041 )340*P1<1 50/ :">K#3/ 

+"#$#&"2> 8&3> 50.3GT*0/" 50. 5E75. 0.' 0*$*80/G/' 6* 0.1 710/5. 0#8 52*:/T%6*1#8 

K40%' /)% 0/ 586)$7&6/0/ )#8 5E.6/0GT#10/" 6*0/M; 0.' )340*N1.' (/10"&%1#8) 2/" 0#8 

)3#50"-76*1#8 /10G50#"E#8 /10"5<6/0#'. D8&2*23"671/, 0/ 586)$7&6/0/ /80>, 

<<:"/52#3)GT#81>> 6"/ :756. K40%' )#8 :"/)*31> 0# :*G&6/ )3#' /1>$85., %)#8 . 

710/5. 0#8 *G1/" /1>$#&. 0.' 58&2710345.' 0.' 8)% *M70/5.' )340*N1.'. B# /)#07$*56/ 

/M"#$#&*G0/" 7)*"0/ /)% 5;&23"5. 6* 6"/ &1450,' 58&2710345.' )340*N1..  

A :"/:"2/5G/ /)#6%145.' #3#; )#8 E3.5"6#)#",-.2* 50.1 )/3#;5/ 0*E1"2, 

)*3"*$>6+/1* $,J. )*3"K*3"2#; /G6/0#' 5* *":"2> 54$.1>3"/ 2/" K8&#27103.5. 50"' 

3500rpm &"/ 5min, *1< 0/ :*G&6/0/ #3#; )#8 *$,K-.5/1, /)#-.2*;0.2/1 >6*5/ 5* 

+/-"> 2/0>J8M. (-80#C). B/ :*G&6/0/ #3#;, 7)*"0/ /)% 0.1 /)%J8M, 0#8' 2/" )3"1 0. 

E3,5. 0#8', )/376*"1/1 50#8' 4#C &"/ 2-4 hrs 2/" 50. 5817E*"/ 6*0/K73-.2/1 5* *":"2> 

:">K/1/ 54$.1>3"/ RIA. 

A 2/6);$. /1/K#3>' (reference curve), +>5*" 0.' #)#G/' &G1*0/" # 

1*K*$#6*03"2%' )3#5:"#3"56%', 5E.6/0GT*0/" 4' 581>30.5. 0.' 710/5.' 0#8 

52*:/T%6*1#8 K40%' 2/" 0.' &1450,' 58&2710345.' 0.' 8)% *M70/5. )340*N1.' 50/ 

)3%08)/ :"/$;6/0/ (standards). D8&2*23"671/, . 2/6);$. /1/K#3>' )3#2;)0*" 6* 

+/-6#1%6.5. )#$$/)$#; 5.6*G#8, 7)*"0/ /)% :"/:#E"27' /3/"<5*"' 6"/' )340*N1.' 

58&2710345.' (N Protein Standard SL). @*0> 0. :.6"#83&G/ 2/6);$.' /1/K#3>', &G1*0/" 
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*540*3"2%' 7$*&E#' )#"%0.0/' 6* 0. E3,5. 041 L/B Protein Controls SL/M 0/ #)#G/ 

/1/$;#10/" 2/" *20"6<10/", %)4' /1/$;#10/" 2/" 0/ :*G&6/0/ 041 /5-*1<1. 

3.3.2 -,?=M$?,$=*&B #N" GI$IKMN" BAFF C)$ ARPIL =#?" ?,& 

B/ *)G)*:/ 041 :"/$80<1 2800/3#2"1<1 BAFF 2/" APRIL )3#5:"#3G50.2/1 50#1 #3% 

57 /5-*1<1 6* R== 2/" 19 K85"#$#&"2<1 6/30;341 6* 0.1 /1#5#*1T86"2, 67-#:# ELISA 

0;)#8 sandwich, E3.5"6#)#"<10/' 0/ kit BAFF Soluble (human) ELISA Kit 

(hypersensitive), (Adipogen) 2/" APRIL ELISA, (IBL, Minneapolis), /10G50#"E/. O 

58&2*23"671#' 0;)#' /1#5#)3#53#K.0"2,' :#2"6/5G/' +/5GT*0/" 50# &*&#1%' %0", 

2/0/3E>' 0# /10G546/ )3#' :"*3*;1.5. 581:7*0/" 6* 0# /10G50#"E# /10"&%1# 50*3*>' 

K>5.' 2/" 7)*"0/ )3#50G-*0/" 5’/80% 0# 5;6)$#2#, :*;0*3# /10G546/ 0# #)#G# *G1/" 

5*5.6/5671# 6* 2>)#"# 71T86# 2/" *":"2% 6%1# &"/ 0.1 2800/3#2G1. BAFF , 0.1 

2800/3#2G1. APRIL. B7$#', )3#50G-*0/" 50# 5;50.6/ 0# 8)%50346/ 0#8 *1T;6#8 0#8 

#)#G#8 5;1:*5. 6* 0# 71T86# 7E*" 4' /)#07$*56/ 0. 6*0/+#$, 0#8 /)% 71/ >E346# 

8)%50346/ 5* 7&E346# )3#P%1 /10":3>5*4'. A 710/5. 0#8 E3<6/0#' 6*03"70/" 

K40#6*03"2> 2/" 2/-#3GT*" 0. 58&2710345. 0#8 /10"5<6/0#' )3#' /1>$85.. 

?1/$80"2>, 0# kit &"/ 0# BAFF )*3"*GE* 6"/ )$>2/ 96 2*$"<1, 50/ #)#G/ ,0/1 

:*56*8671/ /10"5<6/0/ BAFF 5* 50*3*> K>5.. D0. 5817E*"/, /2#$#;-.5* )3#5-,2. 

1006l :*G&6/0#' #3#; 2/" *)</5. &"/ 3 hrs 5* RT. ?2#$#;-.5/1 5 )$;5*"' 6* Wash 

Buffer 1x 2/" )3#5-,2. 1006l 0#8 +"#0"1"$85671#8 /10"5<6/0#' BAFF 2/" *)</5. 1 hr 5* 

RT. @*0> 0# 07$#' 0.' *)</5.', 0/ 2*$"> *2)$;-.2/1 5 K#37' 2/" )3#507-.2/1 1006l 

8)#503<6/0#' *1T;6#8 HRP 6* :*56*8671. 503*)0/+":G1. &"/ >$$/ 30 min 5* RT 2/" 

/2#$#;-.5/1 >$$*' 5 )$;5*"'. D0# 0*$"2% 50>:"# )3#507-.2/1 50/ 2*$"> 1006l 

8)#503<6/0#' E346#&%1#8 TMB 0#8 #)#G#8 . *)</5. 7&"1* 50# 52#0>:" 2/" :"/2%).2* 

6*0> /)% 15 min 6* 0.1 )3#5-,2. 0#8 :"/$;6/0#' 0*36/0"56#;. A 2/0<0*3. /1"E1*;5"6. 

0"6, 0.' 2800/3#2G1.' BAFF /1*3E%0/1 50/ 8 pg/ml. A K40#6703.5. 7&"1* 5* :">50.6/ 

30 min 50/ 450 nm. 

B# kit &"/ 0# APRIL )*3"*GE* 6"/ )$>2/ 96 2*$"<1, 50/ #)#G/ ,0/1 :*56*8671/ 

/10"5<6/0/ APRIL 5* 50*3*> K>5.. D0. 5817E*"/, /2#$#;-.5* )3#5-,2. 506l :*G&6/0#' 

2/" 506l 0#8 +"#0"1"$85671#8 /10"5<6/0#' APRIL 2/" *)</5. 2 hrs 5* /1/:*80,3/ 50"' 

400 rpm. @*0> 0# 07$#' 0.' *)</5.', 0/ 2*$"> *2)$;-.2/1 6 K#37' 2/" )3#507-.2/1 

1006l 8)#503<6/0#' *1T;6#8 HRP 6* :*56*8671. 503*)0/+":G1. &"/ 1 hr 5* /1/:*80,3/ 

50"' 400 rpm 2/" /2#$#;-.5/1 >$$*' 6 )$;5*"'. D0# 0*$"2% 50>:"#, )3#507-.2/1 50/ 

2*$"> 1006l 8)#503<6/0#' E346#&%1#8 TMB 0#8 #)#G#8 . *)</5. 7&"1* 50# 52#0>:" 2/" 

:"/2%).2* 6*0> /)% 10 min 6* 0.1 )3#5-,2. 0#8 :"/$;6/0#' 0*36/0"56#;. A 2/0<0*3. 

/1"E1*;5"6. 0"6, 0.' 2800/3#2G1.' BAFF /1*3E%0/1 50/ 0.4 ng/ml. A K40#6703.5. 7&"1* 

5* :">50.6/ 30 min 50/ 450 nm. 
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3.4 (?,$)C> *G@K#' 

3.4.1 !I?*&"N=' RNA 

A *2E;$"5. RNA 7&"1* 6* 0. E3,5. TRI $%&4 0#8 6"23#; /3"-6#; 041 2800>341 )#8 

,0/1 :"/-75"6/. B/ :*G&6/0/ )#8 *GE/1 /)#-.2*80*G 50#8' -80#C 5* 6#3K, "T,6/0#' 6*0> 

0.1 /)%J8M, 0#8', 0#)#-*0,-.2/1 /)*8-*G/' 5* TRI (5-10 x 106 2;00/3//mL) 2/" 

#6#&*1#)#",-.2/1 6* "5E83, /1/2G1.5. 0#8 54$.1/3G#8 &"/ 20 sec 2/" *"5/&4&, 0#8 

:*G&6/0#' 5 K#37' 675/ /)% 5;3"&&/ 21G (2.5ml syringe, Elviony). B# 8$"2% *)4>50.2* 

5* -*36#23/5G/ :46/0G#8 &"/ 5 min 2/" /2#$#;-.5* K8&#27103.5. 50"' 12000 rcf &"/ 10 

min 50#8' 4oC. B# 8)*32*G6*1# 6*0/K73-.2* 5* 17# 54$.1>3"# (1.5mL RNase-free tubes, 

Ambion, USA) 2/" /2#$#;-.5* )3#5-,2. 1006L E$43#K#36G#8 (Sigma). B/ :*G&6/0/ 

/1/2"1,-.2/1 6* /1/503#K, 0#8 54$.1/3G#8, *)4>50.2/1 5* RT &"/ 8 min 2/" 

K8&#2*103,-.2/1 5* 12000 rcf  &"/ 10 min 50#8' 4oC. A 8:>0"1. K>5. 6*0/K73-.2* 6* 

)3#5#E, 5* 17/ 54$.1>3"/ 2/" )3#507-.2/1 5006L "5#)3#)/1%$.. ?2#$#;-.5* 

/1/2G1.5. 0#8 54$.1/3G#8 &"/ 10 sec, *)</5. 5* RT &"/ 5 min 2/" K8&#27103.5. 50"' 

12000 rcf &"/ 8 min 50#8' 20oC.  B# 8)*32*G6*1# /)#6/23;1-.2* 2/" 0# GT.6/ 

*)/1/:"/$;-.2* 5* 1mL /"-/1%$. 75% 6* /1/503#K, 041 54$.1/3G41. B7$#', 0/ 

:*G&6/0/ K8&#2*103,-.2/1  50"' 7600 rcf &"/ 5 min 50#8'  4oC, 0# 8)*32*G6*1# 

/)#6/23;1-.2* 2/" 0/ 54$.1>3"/ )/376*"1/1 /1#"20> 5* RT &"/ 6"23% E3#1"2% :">50.6/, 

<50* 1/ *M/06"50*G . *1/)#671#85/ /"-/1%$..  H3#507-.2/1 306L 1*3% *$*;-*3# 

RN/5<1 (Qiagen) 2/" 0/ :*G&6/0/ 0#)#-*0,-.2/1 /)*8-*G/' 5* )>&#. @G/ 6"23, )#5%0.0/ 

RNA (26L) E3.5"6#)#",-.2* &"/ )#5#0"2#)#G.5. 6* K40#6703.5. (BioPhotometer, 

Eppendorf). D/1 08K$% :*G&6/ E3.5"6#)#",-.2* 1*3% *$*;-*3# RN/5<1 5* 28+70*' 

UVette (Eppendorf). D0.1 G:"/ 28+70/ 0#)#-*0,-.2* 0# >&1450# :*G&6/ 5* /3/G45. 1/50 

2/" 8)#$#&G50.2* . 58&2710345, 0#8 5* ng/6L.  F)/$,-*85. 0.' 58&2710345.' 2/" 

7$*&E#' 0.' )#"%0.0/' 0#8 :*G&6/0#' &"/ 0.1 )/3#85G/ &*1#6"2#; DNA 7&"1* 6* 

.$*203#K%3.5. 5* ).20, /&/3%T.' 1.5% 6* +346"#;E# /"-G:"#. FK%5#1 . 58&2710345. 

0#8 :*G&6/0#' 8)*37+/"1* 0/ 100ng/6L, &"1%0/1 )3#5/36#&, 0.' 58&2710345.' 6* 1*3% 

RNase-free 2/" 0/ :*G&6/0/ /)#-.2*;#10/1 50#8' -80oC. 

3.4.2 1J"HG=' cDNA 

H3#2*"671#8 1/ 6*0/03/)#;1 0/ 6%3"/ mRNA 5* 586)$.346/0"2> 6%3"/ DNA 

(cDNA), /)/"0*G0/" . /10G:3/5. /10G503#K.' 6*0/&3/K,'. U"/ 0# 52#)% /80% 

E3.5"6#)#",-.2* 0# )/270# 0.' Qiagen (Omniscript RT kit, Qiagen) )#8 )*3"*$>6+/1*: 

10xRT buffer, :">$86/ dNTPs, Omniscript RT 2/" A2O *$*;-*3# DNA5<1 2/" RNA5<1. 

F)")$7#1, E3.5"6#)#",-.2/1 *M/6*3, 4' 08E/G#" *22"1.07' (Primer random p[dN]6, 

Roche) 2/" /1/50#$7/' 041 RNA5<1.  
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B/ :*G&6/0/ RNA 2/" 0/ /10":3/50,3"/ /)#J;E-.2/1 2/" :"/0.3,-.2/1 5* )>&#, 

67E3" 1/ E3.5"6#)#".-#;1. ?3E"2>, )3#*0#"6>50.2* 0# 6*G&6/ /10":3/50.3G41, %)4' 

K/G1*0/" 50#1 )G1/2/ 9. 

-0.!<!1 9.  ?10":3/50,3"/ &"/ 0.1 5;1-*5. cDNA 

 

  

 

 

 

 

 

 

D0. 5817E*"/, 5* 54$.1>3"/ PCR (Corning) 0#)#-*0,-.2/1 3.56L 1*3% 6* 46L 

08E/G/ *M/6*3, 2/" 6.56L RNA. B/ 54$.1>3"/ 0#)#-*0,-.2/1 50#8' 72oC &"/ 2 min 2/" 

50. 5817E*"/ )3#507-.2/1 116L 6*G&6/0#' /10":3/50.3G41. B/ :*G&6/0/ *)4>50.2/1 

50#8' 42#C &"/ 60 min 2/" 50. 5817E*"/ &"/ 10 min 50#8' 65#C, <50* 1/ *)7$-*" 

/:3/1#)#G.5. 041 *1T;641. @* 0# )73/' 0.' /10G:3/5.' )3#507-.2/1 256L 1*3% H2O 2/" 

0/ :*G&6/0/ /)#-.2*;-.2/1 5* -*36#23/5G/ -20#C 67E3" 1/ E3.5"6#)#".-#;1. 

3.4.3 P@G%L?B #'B KCR,)='B #N" %?"$MAN" TNFRSF13B C)$ TNFRSF13C =G 

*G#)%,)R$C& GIAIGM? 

@* E3.5"6#)#G.5. 0#8 cDNA )#8 )3#,$-* /)% 0#  RNA 041 6#1#);3.141 19 

/5-*1<1 6* R== 2/" /)% 0# RNA /)#6#1467141 !-2800>341 2 K85"#$#&"2<1 6/30;341, 

6*0> /)% 6/&1.0"2% :"/E43"56% 0#8' 6* 0. E3,5. kit Easy Sep Kit 2/" 0#8 :"/E43"50,  

RobosepTM intrument (STEMCELL Technologies Inc., Vancouver, Canada),  

)3/&6/0#)#",-.2* /$85":40, /10G:3/5. )#$86*3>5.' )3/&6/0"2#; E3%1#8 (Real Time 

PCR) 50#1 /80%6/0# 282$"2% 6*0/03#)7/ -*36#23/5G/' RotorGene 6000 (Corbett Life 

Science, Sydney, Australia), 6* 52#)% 1/ 2/-#3"50*G )#5#0"2> . 72K3/5. 041 &#1":G41 

TNFRSF13B/TACI 2/" TNFRSF13C/BAFFR 5* 6*0/&3/K"2% *)G)*:#.  

A )#5#0"2, PCR +/5GT*0/" 50. 5,6/15. 041 )3#P%1041 0.' PCR 6* K-#3GT#10/ 

6%3"/ 2/" 0. 6703.5. 0.' 710/5.' K-#3"56#; (. #)#G/ *G1/" /1>$#&. 0#8 )/3/&%6*1#8 

)3#P%10#') )#8 *2)76)*0/" 2/-’%$. 0. :">32*"/ 0.' /10G:3/5.'. A PCR )3/&6/0"2#; 

E3%1#8 )#5#0"2#)#"*G 0.1 )/3/&4&, )3#P%10#' 2/0> 0. $#&/3"-6"2, K>5. 0.' 

/10G:3/5.', &"/0G 6%1# 2/0> 0. $#&/3"-6"2, K>5. . )#5%0.0/ 0#8 )/3/&%6*1#8 

!"#$M,)=#>,$? 
[%C?B )"+ MGA%*) 

(*L) 

10xRT buffer 2.5 

dNTP mix 2.5 

RNAsin 0.31 

Omniscript RT 1.25 

RNase-free H2O 4.44 
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)3#P%10#' *G1/" /1>$#&. 0.' /3E"2,' )#5%0.0/' DNA 50# :*G&6/. B# 67&*-#' )#8 

E3.5"6#)#"*G0/" 4' 71:*"M. 0.' )#5%0.0/' 0#8 )/3/&%6*1#8 )3#P%10#' 2/0> 0. 

$#&/3"-6"2, K>5. 0.' PCR *G1/" # $*&%6*1#' <<2;2$#' 2/04K$"#;>>, Ct (Cycle 

threshold). ]' 2/0<K$" #3GT*0/" 0# *$>E"50# 5,6/ K-#3"56#; )#8 *G1/" 50/0"50"2> 

5.6/10"2%0*3o /)% 0# 8)%+/-3# 0.' /10G:3/5.' ()*3G)#8 3 K#37' 0# SD 0#8 5,6/0#' 

8)#+>-3#8). O 2;2$#' 0.' /10G:3/5.' 50#1 #)#G# . 2/6);$. K-#3"56#; 0.' /10G:3/5.' 

0761*" 0# 2/0<K$", #3GT*0/" 4' Ct.  O" 0"67' Ct )/37E#81 E3,5"6*' )$.3#K#3G*' &"/ 0. 

5;&23"5. 6*0/M; 041 :*"&6>041, 2/-<' :"/K#37' 50.1 /3E"2, )#5%0.0/ 0#8 DNA 

6*0/K3>T#10/" 5* :"/K#37' 50"' 0"67' Ct , 6* 0# )"# *6)$#80"5671# 5* DNA- 50%E# :*G&6/ 

1/ )/3#85">T*" 6"23%0*3. 0"6, Ct. B/ 5E*0"2> *)G)*:/ 72K3/5.' 041 &#1":G41 50%E41 

8)#$#&GT#10/" +>5*" 0.' 58&23"0"2,' 99Ct 6*-%:#8 2/" /10")3#54)*;#81 0.1 )#5%0.0/ 

0#8 &#1":G#8 50%E#8 #6/$#)#".671. 4' )3#' 0/ *1:#&*1, &#1G:"/ /1/K#3>'. U"/ 

/10":3>5*"' #" #)#G*' 7E#81 +*$0"50#)#".-*G 5450>, . /)%:#5. )$.5">T*" 2#10> 50# 1 

(100%) 2/" 4' *2 0#;0#8, . )#5%0.0/ 0#8 &#1":G#8-50%E#8, #6/$#)#".671. 4' )3#' 0.1 

*1:#&*1, /10G:3/5. /1/K#3>' 2/" 5E*0"2> 6* 0# +/-6#1#6.0,, :G1*0/" /)% 0. 5E75.: 

5E*0"2, )#5%0.0/ 72K3/5.'= 2-99Ct. U"/ 1/ *G1/" 7&283#" #" 8)#$#&"56#G +>5*" 0.' 

6*-%:#8 99Ct, -/ )37)*" . /)%:#5. 0.' /10G:3/5.' )#$86*3"56#; 0#8 &#1":G#8- 50%E#8 

1/ *G1/" G:"/ 6* 0.1 /)%:#5. &"/ 0# &#1G:"# /1/K#3>'. 

 A /)#:#0"2%0.0/ 0.' 2>-* /10G:3/5.' 286>1-.2* /)% 0.9 67E3" 1.05. U"/ 1/ 

*$*&E-*G . *":"2%0.0/ 041 )3#P%1041 0.' /10G:3/5.', 7&"1* 2/6);$. /)#:">0/M.' 

(melting curve) 50.1 #)#G/ 0/ *":"2> )3#P%10/ 7:"1/1 710#1*' 2#38K7', *1< 0/ 

)/3/)3#P%10/ 2/" 0/ :"6*3, 041 *22"1.0<1 7:"1/1 6"23%0*3*' 2#38K7' 5* E/6.$%0*3*' 

-*36#23/5G*' (&;34 50#8' 70oC). ]' &#1G:"/ /1/K#3>' E3.5"6#)#",-.2/1 . +2 

6"23#5K/"3G1. 2/" 0# GAPDH *1< . E.6*G/ 041 /10":3>5*41 :"/+/T%0/1 +/5"5671. 50.1 

)/3#85G/ 50# 38-6"50"2% 0.' E3450"2,' Platinum-SYBR-Green PCR Supermix. 

R3.5"6#)#",-.2* /3/G45. 1/20 0#8 cDNA 2/" %$*' #" /10":3>5*"' ,0/1 :")$7'. O" 

*22"1.07' &"/ 0.1 *1G5E85. 041 &#1":G41 TNFRSF13B, TNFRSF13C 2/" GAPDH 

5E*:">50.2/1 6* 0. +#,-*"/ 0#8 )3#&3>66/0#' Oligo 6.0 software (NBI, Plymouth, MN, 

USA)  2/" /1/&3>K#10/" 50#1 )G1/2/ 10, *1< #" *22"1.07' &"/ 0.1 *1G5E85. 0#8 &#1":G#8 

0.' +2 6"23#5K/"3G1.' )3#,$-/1 /)% 0.1 Qiagen. O" 581-,2*' 041 /10":3>5*41 

/1/&3>K#10/" 50#1 )G1/2/ 11. A 72K3/5. 041 &#1":G41 )3#5:"#3G50.2* 5* 5;&23"5. 6* 

0.1 72K3/5, 0#8' 50.1 2800/3"2, 5*"3> Jurkat (B-$*6K#+$>50*'), %)#8 *G1/" 5E*:%1 6. 

/1"E1*;5"6.. 
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-A")C)B 10: /CC$"'#KB #N" qRT-PCR )"#$M,+=GN" 

TNFRSF13B -Q-

H3%5-"#' 

5’ - TCTGCCTGTGTGCCGTCCTC - 3’ 

TNFRSF13B -Q- 

O)G5-"#' 

5’ - CGGCTTCCATCGCGTGAT - 3’ 

TNFRSF13C -Q- 

H3%5-"#' 

5’ - GAGACAAGGACGCCCCAGA - 3’ 

TNFRSF13C -Q- 

O)G5-"#' 

5’ - GGTCACCAGTTCAGTGGAGC - 3’ 

GAPDH- H3%5-"#' 5’ - ACGGATTTGGTCGTATTGGGC - 3' 

GAPDH- O)G5-"#' 5’ - TTGACGGTGCCATGGAATTTG - 3’ 

 

 

-A")C)B 11: 1D"H>CGB #N" qRT-PCR )"#$M,+=GN" 

TNFRSF13B 50ºC &"/ 2 min, 95ºC &"/ 2 min, 40 2;2$#" 6* 95ºC &"/ 15 sec 2/" 64ºC 

&"/ 60 sec 

TNFRSF13C 50ºC &"/ 2 min, 95ºC &"/ 2 min, 40 2;2$#" 6* 95ºC &"/ 15 sec, 60ºC &"/ 

15 sec 2/" 72ºC &"/ 45 sec 

N27 50ºC &"/ 2 min, 95ºC &"/ 2 min, 40 2;2$#" 6* 95ºC &"/ 15 sec 2/" 60ºC 

&"/ 60 sec 

GAPDH 50ºC &"/ 2min, 95ºC &"/ 2min, 40 2;2$#" 95ºC &"/ 15 sec 2/" 60ºC &"/ 60 

sec 

 

3.4.4 !I?*&"N=' DNA 

A /)#6%145. 0#8 &*1#6"2#; DNA )*3"K*3"2#; /G6/0#' ,/ 2/" 68*$"2#; 

*1/"43,6/0#' 041 :*"&6>041 )3/&6/0#)#",-.2* 6* *6)#3"2> :"/-75"6# kit (QIAGEN, 

QIAamp DNA Blood Mini Kit, USA). B# /)#07$*56/ 0.' :"/:"2/5G/' ,0/1 . /)#6%145. 

2/-/3#; DNA /)% 0/ $*82> /"6#5K/G3"/ 0#8 /G6/0#', /K#; *GE/1 /)#6/2381-*G 

)340*N1*', >$/0/ 2/" >$$/ 6%3"/ )#8 -/ 6)#3#;5/1 1/ $*"0#83&,5#81 /1/50/$0"2> 50.1 

/$85":40, /10G:3/5. )#$86*3>5.' (PCR). B# DNA )#8 $,K-.2*, 6*0> /)% 6703.5. 5* 

K40%6*03#, *GE* 675. 58&2710345. 100-150ng/6L. ?3E"2>, 5* *":"2% 54$.1>3"# 

K8&#27103.5.' 041 1.5ml *1/)#07-.2/1 206L Qiagen )340*>5.'. D2#)%' 0#8 *1T;6#8 
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/80#; *G1/" . /)#6>23815. 2800/3"2<1 2/" "50#1"2<1 )340*P1<1 )3#5:*67141 50# DNA, 

6754 0.' )7J.' )*)0":"2<1 :*56<1 5* /$*"K/0"2>, /346/0"2> 2/" 8:3%K#+/ /6"1#M7/. 

D0# G:"# 54$.1>3"#, )3#507-.2/1 2006L :*G&6/0#' ()*3"K*3"2% /G6/ , 68*$"2% 

*1/"<3.6/) 2/" 2006L :"/$;6/0#' $;5.' (Buffer AL) 0# #)#G# )/37E*0/" /)% 0#1 

2/0/52*8/50, (Qiagen). @*0> /)% /1>:*85. (vortex) 0#8 )/3/52*8>56/0#', /2#$#;-.5*  

*)</5. 5* 8:/0%$#803# 50#8' 56#C &"/ 20 min 2/" 50. 5817E*"/ )3#507-.2/1 2006L 

/)%$80.' /"-/1%$.' 96-100%. B# >14 6G&6/ *1/)#07-.2* 5* *":"2, 50,$. (QiAamp Spin 

Column, Qiagen) 2/" K8&#2*103,-.2* 50"' 8000 rpm &"/ 1 min. ?2#$#;-.5/1 2 )$;5*"' 

0.' 50,$.' 6* 0/ :"/$;6/0/ AW1 2/" AW2 50"' 8000rpm &"/ 1 min 2/" 14000 rpm &"/ 3 

min, /10G50#"E/. B/ :"/$;6/0/ /80> 6754 041 /$>041 0#8', )3#2/$#;1 /$$/&, 0#8 pH 

<50* 1/ :"/5K/$G5#81 0.1 /)#6>23815. )340*P1<1 2/" >$$41 8$"2<1 )#8 )"-/1%1 1/ 

)/3*6)#:G5#81 0.1 PCR 2/" >$$*' *1T86"27' /10":3>5*"'. ?)#07$*56/ 0.' *)*M*3&/5G/' 

/80,' *G1/" . +*$0G45. 0.' )#"%0.0/' 0#8 DNA. Q)*"0/, /K#; )3#507-.2/1 5* 2>-* 50,$. 

1006L :"/$;6/0#' *2E;$"5.' ?F (Elution Buffer), /2#$#;-.5* *)</5. 1 min 2/" 0*$"2, 

K8&#27103.5. 50"' 8000 rpm &"/ 1 min. A 58&2710345. 0#8 DNA ,0/1 )*3G)#8 50-

200ng/6L. B/ :*G&6/0/ DNA )#8 /)#6#1<-.2/1, /)#-.2*;0.2/1 67E3" 0. E3,5. 0#8' 5* 

+/-"> 2/0>J8M.. 

3.4.5 (G@K#' #?D GI$IKM?D DIG,*G#)@@+YGN" #?D %?"$MA?D #'B E),$+B )@J=?D 

#'B )"?=?=R)$,A"'B 

U"/ 0#1 7$*&E# 0#8 *)")7:#8 8)*36*0/$$>M*41 0#8 &#1":G#8 0.' +/3">' /$;5#8 0.' 

/1#5#5K/"3G1.' 50/ :*G&6/0/ 041 /5-*1<1 6* R==, )3/&6/0#)#",-.2* /3E"2> 6"/ 

)#$$/)$, /$85":40, /10G:3/5. )#$86*3>5.' PCR (Multiplex PCR) 2/" 0/ )3#P%10/ /80,' 

0.' 1.' /10G:3/5.' E3.5"6#)#",-.2/1 5* 6G/ 2. Multiplex PCR. D0/ )3#P%10/ 0.' 2.' 

/10G:3/5.' 7&"1* /1>$85. /$$.$#8EG/' +>5*41 (sequencing) /K#; )3<0/ 

)3/&6/0#)#",-.2* *M/&4&, 0#8' /)% 0.1 ).20, /&/3%T.' 6* 0. E3,5. *6)#3"2> 

:"/-75"6#8 kit (QIAGEN, QIAquick gel extraction kit). B/ /)#0*$756/0/ 0.' /$$.$#;E"5.' 

/1/$;-.2/1 /)% 0# )3%&3/66/ IgBLAST- Basic Local Alignment Search Tool (NCBI). O" 

*22"1.07' 041 /10":3>5*41 7E#81 )3#.&#;6*1/ :.6#5"*80*G /)% 0#8' Hojo et al147 2/" 

)/3#85">T#10/" 50#1 )G1/2/ 12. D0.1 1. /10G:3/5. E3.5"6#)#",-.2/1 #" *22"1.07' FR1C, 

FR2A 2/" LJH, *1< 50. 2. /10G:3/5. #" *22"1.07' FR2A, VH1, VH2, VH3, VH4 2/" VLJH. O" 

581-,2*' )#8 E3.5"6#)#",-.2/1 )/3#85">T#10/" 50#1 )G1/2/ 13. U"/ 2>-* /10G:3/5. 

PCR, # %&2#' 0#8 6G&6/0#' ,0/1 306l 2/" )*3"*GE* 38-6"50"2% :">$86/ 10xPCR Buffer 

(50mM KCI, 10mM Tris-HCI pH 8,0, 0,01% T*$/0G1.), 1,5mM MgCl2, 62.56M /)% 2>-* 

dNTP, 20pmoles /)% 2>-* *22"1.0, (Thermo Fisher Scientific), 0.8u SuperHot Taq-

)#$86*3>5., 100-200ng DNA 2/" /)#50*"34671# H2O.  
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-A")C)B 12: /CC$"'#KB #N" qRT-PCR )"#$M,+=GN" 

FR2A 5’ TGG(A/G)TCCG(C/A)CAG(G/C)C(T/C)(T/C)C(A/G/T/C) 3’ 

FR1C 5’ AGGTGCAGCTG(C/G)(A/T)G(CG)AGTC(A/G/T)GG 3’ 

VH1 5’ ACTAGTCGACCTCAGTGAAGGT 3’ 

VH2 5’ ACTAGTCGACGTCCTGVGCTGGTGAAA(G/C)CCACAC 3’ 

VH3 5’ ACTAGTGACGGGTCCCTGAGACTCTCCTGTGCAG 3’ 

VH4 5’ ACTAGTCGACCCTGTCCCTCACCTGC(A/G)CTGTC 3’ 

LJH 5’ TGAGGAGACGGTGACC 3’ 

VLJH 5’ GTGACCAGGGT(A/G/C/T)CCTTGGCCCCAG 3’ 

 

 

-A")C)B 13: 1D"H>CGB #N" Multiplex-PCR )"#$M,+=GN" 

1. 
 

96ºC &"/ 2 min, 5 2;2$#": 96ºC &"/ 30 sec, 63ºC &"/ 30 sec 2/" 72ºC 

&"/ 30 sec, 25 2;2$#": 96ºC &"/ 30 sec, 57ºC &"/ 30 sec 2/" 72ºC &"/ 

30 sec 

2. 
semi-nested 
 

96ºC &"/ 2 min, 30 2;2$#": 96ºC &"/ 30 sec, 63ºC &"/ 30 sec 2/" 72ºC 

&"/ 30 sec 

 

3.4.6 !@@'@?JL$=' E+=GN" #?D %?"$MA?D TNFRSF13B/TACI  

D0/ :*G&6/0/ 041 /5-*1<1 6* /10"546/0"27' /1*)>32*"*' )3/&6/0#)#",-.2* 

/3E"2> *1G5E85. 041 5 *M41G41 0#8 &#1":G#8 TNFRSF13B 6* /$85":40, /10G:3/5. 

)#$86*3>5.' (PCR) 2/" 50. 5817E*"/ /1>$85. /$$.$#8EG/' +>5*41 (sequencing). O" 

*22"1.07' 041 /10":3>5*41 5E*:">50.2/1 6* 0. +#,-*"/ 0#8 )3#&3>66/0#' Oligo-6 

sortware (NBI, Plymouth, MN, USA) 2/" )/3#85">T#10/" 50#1 )G1/2/ 14, *1< #" 581-,2*' 

)#8 E3.5"6#)#",-.2/1 )/3#85">T#10/" 50#1 )G1/2/ 15. U"/ 2>-* /10G:3/5. PCR, # %&2#' 

0#8 6G&6/0#' ,0/1 306l 2/" )*3"*GE* 38-6"50"2% :">$86/ 10xPCR Buffer (50mM KCI, 

10mM Tris-HCI pH 8,0, 0,01% T*$/0G1.), 1,5mM MgCl2, 62.56M /)% 2>-* dNTP, 

20pmoles /)% 2>-* *22"1.0, (Thermo Fisher Scientific), 0.8u Taq-)#$86*3>5., 100-

200ng DNA 2/" /)#50*"34671# H2O.  
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U"/ 0"' /10":3>5*"' PCR E3.5"6#)#",-.2* # /80%6/0#' 282$"2%' 6*0/03#)7/' 

-*36#23/5G/' Peltier Thermol Cycle PTC-200 (Massachusetts, USA), *1< 2/0> 0. 

:"*M/&4&, 041 )*"3/6>041 /2#$#8-,-.2/1 %$*' #" )3#K8$>M*"' &"/ 0.1 /)#K8&, 

*)"6%$815.' 041 :*"&6>041.  

-A")C)B 14: /CC$"'#KB I?D L,'=$*?I?$>H'C)" C)#+ #'" PCR 

 

 

 

 

 

 

 

 

 

 

 

 

 

F)")$7#1, 5* 2>-* )*G3/6/ 586)*3"$/6+>1#10/1 71/ 54$.1>3"# 6>3083/' E43G' 

&*1*0"2% 8$"2% (blank), 705" <50* 1/ *$7&E*0/" . 2/-/3%0.0/ 041 /10":3/50.3G41. B/ 

)3#P%10/ 0.' PCR 2/-/3G50.2/1 /)% :">K#3*' )3#56GM*"' 6* 0. E3,5. *6)#3"2> 

:"/-75"6#8 kit (QIAGEN, QIAquick gel purification kit). O 2/-/3"56%' 041 )3#P%1041 PCR 

/)#52#)#;5* 50.1 /)#6>23815. *22"1.0<1, 1#82$*#0":G41, )#$86*3>5.' 2/" /$>041 

)3#2*"671#8 1/ E3.5"6#)#".-#;1 50. 5817E*"/ &"/ /1>$85. /$$.$#8EG/' +>5*41. 

?1/$80"2%0*3/, 5* )3<0. K>5. )3#507-.2* 5* 2>-* )3#P%1 PCR )#8 )3##3"T%0/1 &"/ 

2/-/3"56%, :">$86/ (PBI buffer) 5* )#5%0.0/ 03*"' K#37' 6*&/$;0*3. /)% 0#1 /3E"2% 

%&2# 0#8 )3#P%10#' PCR. D0. 5817E*"/, 0# 6G&6/ 0#)#-*0,-.2* 5* *":"2, 50,$. (QIAquick 

column) . #)#G/ )*3"7E*" 6*6+3>1., 705" <50* 1/ &G1*" )3#53%K.5. 0#8 DNA 6754 0#8 

:"/$;6/0#' PBI 0# #)#G# *M/5K/$GT*" 0.1 /)/"0#;6*1. 58&2710345. /$>041 2/" pH. 

Q)*"0/, )3/&6/0#)#",-.2* K8&#27103.5. 50"' 10000 rcf &/" 1 min 2/" /)#6>23815. 0#8 

:"/$;6/0#' 0.' K8&#27103.5.'. D0. 5817E*"/, /2#$#;-.5* )$;5. 0.' 50,$.' 6* 

38-6"50"2% :">$86/ )#8 )*3"7E*" /"-/1%$. (PE buffer) 2/" K8&#27103.5. 50"' 10000 rcf 

&"/ 1 min. ?2#$#;-.5* 03G0. K8&#27103.5. 8)% 0"' G:"*' 581-,2*', E43G' 0.1 )3#5-,2. 

/YS"$) /CC$"'#KB !@@'@?DLA) 

1 H3%5-"#' 

O)G5-"#' 

5’ TGCCTTTCATATAGCCATTG 3’ 

5’ AGTCATTTTGCCTTTCATCTTT 3’ 

2 H3%5-"#' 

O)G5-"#' 

5’ GCAACAGAGATGACTTTATGCATTGA 3’ 

5’ CTGCATCTAAGTGAACTCCAA 3’ 

3 H3%5-"#' 

O)G5-"#' 

5’ AAGCCCTTTCTATAAACCACATT 3’ 

5’ TGTCTCCCTGTTGGTCAA 3’ 

4 H3%5-"#' 

O)G5-"#' 

5’ TGGGGGATATTCTTTTTGGTC 3’ 

5’ TCTAGAATTAGGCCTTGGAGATGTT 3’ 

5 H3%5-"#' 

O)G5-"#' 

5’ GTGTATGAAAGGCAATGGAGAGG 3’ 

5’ AGAATGCTGGCCCATTAAAGATGAT 3’ 
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>$$#8 :"/$;6/0#', 6* 52#)% 0.1 /)#6>23815. 08E%1 /"-/1%$.' 50/ 0#"E<6/0/ 0.' 

50,$.'. B7$#', . 50,$. 0#)#-*0,-.2* 5* 54$.1>3"# K8&#27103.5.' 1,5ml, )3#507-.2/1 

356l :"/$;6/0#' *2E;$"5.' (F! buffer), )/376*"1* &"/ 1 min 5* RT 2/" )3/&6/0#)#",-.2* 

0*$"2, K8&#27103.5. 50"' 10000 rcf &"/ 1 min.  

A /$$.$#;E"5, 0#8' )#8 /2#$#;-.5*, /)/"0#;5* 0. E3,5. *":"2#; kit (Applied 

Biosystems, Big Dye Terminator DNA sequencing kit) 2/" &"1%0/1 50# &*1*0"2% /1/$80, 

ABI Prism 310 (Applied Biosystems, Foster City, CA, USA). 

-A")C)B 15: 1D"H>CGB I?D L,'=$*?I?$>H'C)" C)#+ #'" PCR 

 

3.4.7 A@D=$MN#> )"#AM,)=' I?@D*G,+='B C)$ IK\' *G IG,$?,$=#$C+ K"UD*) 

(PCR-RFLP) %$) #?" G"#?I$=*& #N" I?@D*?,R$=*S" TNFRSF13B-P251L, 

TNFRSF13B-V220A, TNFRSF13C-P21R C)$ TNFRSF13C-H159Y 

A /1GE1*85. 041 P251L, V220A, P21R 2/" H159Y )/3/$$/&<1 7&"1* 6* AS-PCR 

/2#$#8-#;6*1. /)% RFLP 50# 5;1#$# 041 /5-*1<1 6* R== 2/" 5* K85"#$#&"2> >0#6/. @* 

0. 58&2*23"671. 0*E1"2, 7&"1* /3E"2> *1G5E85. 06,6/041 DNA 041 &#1":G41 TNFRSF13B 

/YS"$) 1D"H>CGB 

1 ?3E"2, /)#:">0/M.: 94oC &"/ 2 min, /)#:">0/M.: 94oC &"/ 30 sec, 8+3":"56%': 

62oC &"/ 30 sec, *)720/5.: 72oC &"/ 30 sec (31 2;2$#"), 0*$"2, *)720/5.: 

72oC &"/ 5 min 

2 ?3E"2, /)#:">0/M.: 94oC &"/ 2 min, /)#:">0/M.: 94oC &"/ 30 sec, 8+3":"56%': 

64oC &"/ 30 sec, *)720/5.: 72oC &"/ 30 sec (30 2;2$#"), 0*$"2, *)720/5.: 

72oC &"/ 5 min 

3 ?3E"2, /)#:">0/M.: 94oC &"/ 2 min, /)#:">0/M.: 94oC &"/ 30 sec, 8+3":"56%': 

62oC &"/ 30 sec, *)720/5.: 72oC &"/ 30 sec (31 2;2$#"), 0*$"2, *)720/5.: 

72oC &"/ 5 min 

4 ?3E"2, /)#:">0/M.: 94oC &"/ 2 min, /)#:">0/M.: 94oC &"/ 30 sec, 8+3":"56%': 

60oC &"/ 30 sec, *)720/5.: 72oC &"/ 30 sec (35 2;2$#"), 0*$"2, *)720/5.: 

72oC &"/ 5 min 

5 ?3E"2, /)#:">0/M.: 94oC &"/ 2 min, /)#:">0/M.: 94oC &"/ 30 sec, 8+3":"56%': 

55oC &"/ 30 sec, *)720/5.: 72oC &"/ 30 sec (30 2;2$#"), 0*$"2, *)720/5.: 

72oC &"/ 5 min   
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2/" TNFRSF13C 50/ #)#G/ *6)*3"7E#10/" #" )/3/)>14 &*1*0"27' )/3/$$/&7'. ]50%5#, . 

/$$.$#8EG/ 0#8 DNA 50. -75. )#8 /1"E1*;*0/" . V220A )/3/$$/&, 0#8 TNFRSF13B 

&#1":G#8, :*1 )*3"*$>6+/1* -75. )7J.' &"/ 2/171/ 71T86# )*3"#3"56#;. U"’ /80%1 0#1 

$%&#, E3*">50.2* *":"2%' 5E*:"/56%' 2/" 03#)#)#G.5. 0#8 )3%5-"#8 *22"1.0, 6* 50%E# 0. 

:.6"#83&G/ /$$.$#8EG/' )7J.' /)% 2/0>$$.$# 71T86# )*3"#3"56#; )/3#85G/ 0.' 

)/3/$$/&,'. A 58&2*23"671. 03#)#)#G.5. :*1 *6)%:"T* 0. 5;1:*5. 0#8 *22"1.0, 50.1 

/$$.$#8EG/ 0#8 DNA, :*:#671#8 %0" :*1 /K#3> 0.1 0*$*80/G/ +>5. 0#8. D0#1 )G1/2/ 16, 

)/3#85">T#10/" #" *22"1.07' )#8 E3.5"6#)#",-.2/1 2/0> 0.1 /$85":40, /10G:3/5. 

)#$86*3>5.', &"/ 0.1 /1GE1*85. 041 &*1*0"2<1 )/3/$$/&<1. 

 U"/ 2>-* /10G:3/5. PCR, # %&2#' 0#8 6G&6/0#' ,0/1 306l 2/" )*3"*GE* 38-6"50"2% 

:">$86/ 10xPCR Buffer (50mM KCI, 10mM Tris-HCI pH 8,0, 0,01% T*$/0G1.), 1,5mM 

MgCl2, 62.56M /)% 2>-* dNTP, 20pmoles /)% 2>-* *22"1.0, (Thermo Fisher Scientific), 

0.8u Taq-)#$86*3>5., 100-200ng DNA 2/" /)#50*"34671# H2O. O" 581-,2*' 041 

/10":3>5*41 /$85":40,' /10G:3/5.' )#$86*3>5.' K/G1#10/" 50#1 )G1/2/ 17. 

U"/ 0"' /10":3>5*"' PCR E3.5"6#)#",-.2* # /80%6/0#' 282$"2%' 6*0/03#)7/' 

-*36#23/5G/' Peltier Thermol Cycle PTC-200 (Massachusetts, USA), *1< 2/0> 0. 

:"*M/&4&, 041 )*"3/6>041 /2#$#8-,-.2/1 %$*' #" )3#K8$>M*"' &"/ 0.1 /)#K8&, 

*)"6%$815.' 041 :*"&6>041. F)")$7#1, 5* 2>-* )*G3/6/ 586)*3"$/6+>1#10/1 71/ 

54$.1>3"# 6>3083/' E43G' &*1*0"2% 8$"2% (blank), 705" <50* 1/ *$7&E*0/" . 2/-/3%0.0/ 

041 /10":3/50.3G41. 

 

-A")C)B 16: /CC$"'#KB #N" PCR )"#$M,+=GN" 

TACI- 33544 H3%5-"#' 5’ ACGCGATGGAAGCCGGCAGC(A)CCTG 3’ 

TACI-33772 O)G5-"#' 5’ CATTTATGCACCTGGGCCCCCCTC 3’ 

BAFFR 1- H3%5-"#' 5_ GTTCTCCCCGCAGCTGCCG-3_ 

BAFFR 1- O)G5-"#' 5_ AGCCTCAGTCCCCGCAGCT 3_ 

BAFFR 3- H3%5-"#' 5’ CCT CCA GAG GAG TCT TCT AG 3’ 

BAFFR 3- O)G5-"#' 5’ TCC AAG CCC CTG ACT GGG 3’ 
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-A")C)B 17: 1D"H>CGB #N" PCR )"#$M,+=GN" 

TNFRSF13B 94ºC &"/ 2 min, 30 2;2$#" 6* 94ºC &"/ 30 sec, 68ºC &"/ 30 sec 

2/" 72ºC &"/ 5 min 

TNFRSF13C exon I 94ºC &"/ 2 min, 35 2;2$#" 6* 94ºC &"/ 30 sec, 60ºC &"/ 30 sec, 

72ºC &"/ 30 sec 2/" 72ºC &"/ 5 min 

TNFRSF13C exon III 94ºC &"/ 2 min, 39 2;2$#" 6* 94ºC &"/ 15 sec 2/" 51ºC &"/ 15 

sec, 72ºC &"/ 40 sec 2/" 72ºC &"/ 5 min 

U"/ 0.1 /1GE1*85. 0.' V220A )/3/$$/&,' E3.5"6#)#",-.2* 0# 71T86# )*3"#3"56#; 

Bve I (BspMI) 0# #)#G# /)#6#1<1*0/" /)% 71/ 507$*E#' E.Coli, 0# #)#G# K73*" 0# bveIR 

&#1G:"# )#8 )3#73E*0/" /)% 0# )340*#+/20,3"# Brevundimonas vasicularis. U"/ 0.1 )7J. 

66l 0#8 )3#P%10#' PCR E3.5"6#)#",-.2/1 1,25u 0#8 *1T;6#8 BveI )/3#85G/ 0#8 

38-6"50"2#; :"/$;6/0#' 10xBuffer Tango, 0# #)#G# )/37E*0/" /)% 0#1 2/0/52*8/50, 

(Fermentas).  

U"/ 0.1 /1GE1*85. 0.' P251L )/3/$$/&,' E3.5"6#)#",-.2* 0# 71T86# )*3"#3"56#; 

MnlI 0# #)#G# /)#6#1<1*0/" /)% 71/ 507$*E#' E. Coli,  0# #)#G# K73*" 0# MnlI &#1G:"# )#8 

)3#73E*0/" /)% 0# 6"23##3&/1"56% Moraxella nonliquefaciens. U"/ 0.1 )7J. 66l 0#8 

)3#P%10#' PCR, E3.5"6#)#",-.2/1 1,25u 0#8 *1T;6#8 MnlI )/3#85G/ 0#8 38-6"50"2#; 

:"/$;6/0#' 1xNEB Buffer 2 2/" 10xBSA. A E3.5"6%0.0/ 0.' BSA )340*P1.' 7&2*"0/" 

/K*1%' 50.1 )/3*6)%:"5. 0.' )3#52%$$.5.' 0#8 *1T;6#8 50/ 54$.1>3"/ , >$$*' 

*)"K>1*"*', ().E 3;&E. )")*0<1) /K*073#8 50. 50/-*3#)#G.5. 041 )340*P1<1 0.' 

/10G:3/5.'. 

U"/ 0.1 /1GE1*85. 0.' P21R )/3/$$/&,' E3.5"6#)#",-.2* 0# 71T86# EagI 0# #)#G# 

/)#6#1<1*0/" /)% 71/ 507$*E#' E.Coli, 0# #)#G# K73*" 0# EagI &#1G:"# )#8 )3#73E*0/" 

/)% 0#1 6"23##3&/1"56% Enterobacter agglomerans. U"/ 0.1 )7J. 66l 0#8 )3#P%10#' PCR, 

E3.5"6#)#",-.2/1 1,25u 0#8 *1T;6#8 EagI )/3#85G/ 0#8 38-6"50"2#; :"/$;6/0#' 1xNEB 

Buffer 3 0# #)#G# )/37E*0/" /)% 0#1 2/0/52*8/50, (Fermentas). 

U"/ 0.1 /1GE1*85. 0.' H159Y )/3/$$/&,' E3.5"6#)#",-.2* 0# 71T86# MscI 0# 

#)#G# /)#6#1<1*0/" /)% 71/ 507$*E#' E.Coli, 0# #)#G# K73*" 0# MscI &#1G:"# )#8 

)3#73E*0/" /)% 0#1 6"23##3&/1"56% Micrococcus species. U"/ 0.1 )7J. 66l 0#8 )3#P%10#' 

PCR, E3.5"6#)#",-.2/1 1,25u 0#8 *1T;6#8 MscI )/3#85G/ 0#8 38-6"50"2#; :"/$;6/0#' 

1xNEB Buffer 4 0# #)#G# )/37E*0/" /)% 0#1 2/0/52*8/50, (Fermentas). 

3.4.8 (G@K#' G@@GA\GN" #?D %?"$MA?D ICOS *G )@D=$MN#> )"#AM,)=' 

I?@D*G,+='B 

 U"/ 0.1 /1GE1*85. 041 *$$*GJ*41 0#8 &#1":G#8 ICOS *1"5E;-.2* 58&2*23"671. 

/$$.$#8EG/ 6,2#8' 2.914 bp, 50.1 #)#G/ )*3"$/6+>1#10/1 673#' 0#8 "103#1G#8 1, 0# 
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*M<1"# 2, 0# "103%1"# 2, 0# *M<1"# 3 2/" 673#' 0#8 "103#1G#8 3. O" *22"1.07' )#8 

E3.5"6#)#",-.2/1 50.1 /10G:3/5. 7E#81 )3#.&#;6*1/ :.6#5"*80*G /)% 0#8' Grimbacher 

2/" 581.,111 2/" )/3#85">T#10/" 50#1 HG1/2/ 18. 

-A")C)B 18: /CC$"'#KB #'B PCR )"#AM,)='B 

H3%5-"#' ICOS-LS 5’ TGGGGCTTTATCTTTATTATCAGG 3’ 

O)G5-"#' ICOS-LAS 5’ TGGGCGCTATCTCATTCTCT 3’ 

A /10G:3/5. 7&"1* 6* 0. +#,-*"/ *1%' )3#)/3/52*8/5671#8 :"/$;6/0#' )#8 

)*3"7E*" Taq DNA )#$86*3>5., PCR Buffer 2/" dNTPs 5* +*$0"50#)#".671*' 

58&2*103<5*"'. B# Taq PCR Master Mix Kit )/37E*" 6"/ 0*$"2, 58&2710345. 1,5 mM MgCl2 

2/" 2006M /)% 2>-* dNTP 2/" 586+>$$*" 50.1 *1G5E85. )3#P%1041 PCR 6*&>$#8 

6*&7-#8' 0# #)#G# 6)#3*G 1/ K0>5*" 67E3" 2/" 0/ 7,3 kb. U"/ 2>-* /10G:3/5. # %&2#' 0#8 

6G&6/0#' ,0/1 306L 2/" )*3"*GE* 156L 0#8 )3#)/3/52*8/5671#8 Taq PCR Master Mix 

:"/$;6/0#', 10pmoles /)% 2>-* *22"1.0,, 100-200ng DNA 2/" H2O. A /10G:3/5. 

:"*M/&%0/1 5* 36 2;2$#8', 6*0> /)% /3E"2, /)#:">0/M. 50#8' 94#C &"/ 2 min. S>-* 

2;2$#' )*3"*$>6+/1* /)#:">0/M. (denaturation) 50#8' 94#C &"/ 45 sec, 5;T*8M. 

(annealing) 041 *22"1.0<1 50#8' 55#C &"/ 40 sec 2/" :3>5. 0.' Taq 50#8' 68#C &"/ 3,5 

min. D0# 07$#' 041 36 2;2$41 7&"1* 0*$"2, *)720/5. 50#8' 68#C &"/ 5 min. ?1/$80"2>, 

5* 71/ K85"#$#&"2% :*G&6/, 2/0> 0.1 /10G:3/5. PCR *1"5E;-.2* %$. . /$$.$#8EG/ 0#8 

06,6/0#' 0#8 &#1":G#8 ICOS 581#$"2#; 6,2#8' 2,914 bp. D* :*G&6/ 6* *0*3%T8&. 7$$*"J. 

041 06.6>041 0#8 &#1":G#8 ("103%1"# 1, *M<1"# 2, "103%1"# 2, *M<1"# 3, 673#' "103#1G#8 

3), /1/6*1%0/1 0# K85"#$#&"2% 06,6/ 041 2,914bp 2/" 6"/ 6"23%0*3#8 6,2#8' 

2/-#3"5671. /$$.$#8EG/ 1,099bp. B/ /)#0*$756/0/ 0.' /10G:3/5.' 7&"1/1 #3/0> 7)*"0/ 

/)% .$*203#K%3.5. 5* ).20, /&/3%T.' 1,5% TBE, %)4' )/3/)>14.  

3.5 1#)#$=#$C> )"+@D='  

A 6. )/3/6*03"2, :#2"6/5G/ U 041 Mann- Whitney E3.5"6#)#",-.2*, )3#2*"671#8 

1/ 58&23"-#;1 #" 581*E*G' 6*0/+$.07'. D.6/10"2, -*43,-.2* 6"/ /)%2$"5. %0/1 p<0,05. 

A /1/T,0.5. 585E70"5.' /1>6*5/ 50.1 72K3/5. TACI 2/" BAFFR 2/" 0/ 

/1#5#K/"1#08)"2> E/3/20.3"50"2> 041 /5-*1<1 6* R== 7&"1/1 6* 0. E3,5. 0.' 

6#1#)/3/&#10"2,' $#&"50"2,' )/$"1:3%6.5.' (univariate logistic regression) 2/" 6* 0. 

E3,5. 0#8 5810*$*50, 585E70"5.' (correlation coefficient, r) 2/0> Spearman. A E2 (chi-

square) /1>$85. E3.5"6#)#",-.2* )3#2*"671#8 1/ 58&23"-#;1 #" 58E1%0.0*' 041 

/$$.$G41 6*0/M; 041 /5-*1<1 2/" 041 K85"#$#&"2<1 6/30;341. [)#8 E3*">50.2*, 

E3.5"6#)#",-.2* # /23"+,' 7$*&E#' Fisher. A /1>$85. )3/&6/0#)#",-.2* 6* 0. E3,5. 

0#8 D0/0"50"2#; H/270#8 &"/ 0"' S#"141"27' F)"50,6*' (Statistical Package for the Social 
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Sciences 16, SPSS 16, Chicago, IL, USA). 
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4.1.1 :G"G#$CKB E@+EGB #?D TNFRSF13B %?"$MA?D =G )=HG"GAB *G )"#$=N*)#$CKB 

)"GI+,CG$GB- 1DL"&#'#) G*R+"$='B #N" E@)ES" 

A 6*$70. 0#8 &#1":G#8 TNFRS13B, 2/07:*"M* %0" #" &*1*0"27' +$>+*' 5* /80% :*1 

*G1/" /"0"#$#&"27' &"/ 0.1 *6K>1"5. /10"546/0"2<1 /1*)/32*"<1 2/" 6)#3*G 1/ 

*).3*>5#81 0#1 K/"1%08)% 0#8', 6%1# /1 581:8/50#;1 6* >$$#8' &*1*0"2#;' 2/" 

)*3"+/$$#10"2#;' )/3>&#10*'. O" +$>+*' 5* Q$$.1*' /5-*1*G' 6* CVID *6K/1GT#10/" 6* 

)/3%6#"/ 58E1%0.0/ 6* 0#8' 8)%$#")#8' S/82>5"#8' )$.-856#;', *1< 5* /5-*1*G' 5* 

sIgG4D *6K/1GT#10/" 5E*0"2> 58E1%0*3/ (18.8%). ?1/$80"2%0*3/, . /1>$85. 

/$$.$#8EG/' +>5*41 0#8 &#1":G#8 TNFRSF13B 50#8' /5-*1*G' 6* /10"546/0"27' 

/1*)>32*"*' 50# 5;1#$% 0#8' /)#2>$8J* 0.1 ;)/3M. 0*55>341 )/3/1#.6/0"2<1 

(missense) 6*0/$$>M*41, 6"/' )3#5-,2.' +>5.', 03"<1 5"4).$<1 )#$86#3K"56<1 2/" 

03"<1 "103#1"2<1 /10"2/0/50>5*41 )#8 ,:. 7E#81 )*3"&3/K*G 50. +"+$"#&3/KG/. 

H"# 58&2*23"671/, 71/' /5-*1,' 6* CVID *GE* 0.1 6*0>$$/M. C104R 

(rs34557412), 71/' /5-*1,' 6* sIgG4D /1*)>32*"/ *GE* 0. 6*0>$$/M. ?181F 

(rs72553883) 2/" 71/' 03G0#' /5-*1,' 6* *)"$*20"2, IgG4 /1*)>32*"/ *GE* 0.1 )3#5-,2. 

c.204insA (p.L69TfsX12). F)")3%5-*0/, 71/' /5-*1,' 6* CVID *GE* 0#1 )#$86#3K"56% 

V220A (rs56063729), *1< # 2#"1%' )#$86#3K"56%' P251L (rs34562254) ,0/1 )/3<1 5* 

710*2/ /5-*1*G' (03*"' 6* CVID, )710* 6* IgAD, :;# 6* sIgG4D 2/" 71/' 6* THI). [$#" #" 

/5-*1*G' ,0/1 *0*3#T8&<0*' &"/ 0"' )3#/1/K*3%6*1*' &*1*0"27' +$>+*' 6* 6#1/:"2, 

*M/G3*5. 71/1 /5-*1, 6* IgAD # #)#G#' ,0/1 #6%T8&#' &"/ 0#1 )#$86#3K"56% P251L. A 

58E1%0.0/ *6K>1"5.' 041 $*"0#83&"2<1 )#$86#3K"56<1 50#8' /5-*1*G' 6* /10"546/0"27' 

/1*)>32*"*' /1/K73#10/" 50#1 )G1/2/ 19, *1< . 58E1%0.0/ *6K>1"5.' 041 5"4).$<1 

6*0/$$>M*41 27T (rs8072293), 97P (rs35062843), 277S (rs11078355) 2/" 041 

"103#1"2<1 )#$86#3K"56<1 24625?>C (rs2274892), 33402T>G (rs11652843) 2/" 

33482T>C (rs11652811) )/3#85">T#10/" 50#1 )G1/2/ 20. 

D0.1 *"2%1/ 14 /)*"2#1GT#10/" &*1*/$#&"2> :71:3/ 041 03"<1 #"2#&*1*"<1  )#8 

50# "50#3"2% 0#8' *GE/1 )*3"50/0"2> /1#5#/1*)>32*"/'. D0.1 1. #"2#&71*"/, 0# 1# >0#6# 

)#8 6*$*0,-.2* &*1*0"2> 2/" 7)/5E* /)% CVID, 7K*3* 0#1 )#$86#3K"56% P251L 5* 

*0*3#T8&40G/. D0.1 G:"/ #"2#&71*"/, 71/ /&%3" .$"2G/' 6 *0<1 6*  sIgG4D, 7K*3* 0. 

6*0>$$/M. R202H 0.1 #)#G/ %64' *GE* 2$.3#1#6,5*" /)% 0#1 /586)046/0"2% )/073/ 0#8, 

6"/' 2/" . 58&2*23"671. 6*0>$$/M. :*1 /1"E1*;-.2* 50. 6.073/ 0#8 )#8 %64' 7)/5E* 

/)% CVID. D0. 2. #"2#&71*"/, 0/ 2 >0#6/ )#8 7)/5E/1 /)% CVID, ,0/1 *0*3%T8&/ &"/ 0#1 

)#$86#3K"56% P251L. B7$#', 50.1 3. #"2#&71*"/, 0/ :G:86/ /:73K"/ )#8 7)/5E/1 /)% 

R?H 2/" )/3>$$.$/ *6K>1"5/1 sIgAD, :*1 7K*3/1 2>)#"/ /)% 0"' $*"0#83&"27' +$>+*' 0#8 

&#1":G#8 TNFRSF13B, )/3> 6%1# 0#8' 581<186#8' )#$86#3K"56#;' 27B 2/" 277S /$$> 

2/" 0"' "103#1"27' +$>+*', 24625?>C, 33402T>G 2/" 33482B>G, %$*' 5* *0*3#T8&40G/. 
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D0.1 *"2%1/ 15 )/3#85">T#10/" )/3/:*G&6/0/ /$$.$#;E"5.' 0#8 &#1":G#8 /$$> 2/" 

/1/$;5*"' *10#)"56#; 041 )"# 2#"1<1 )#$86#3K"56<1 P251L 2/" V220A 6* PCR-RFLP.  

4.1.2 :G"G#$CKB E@+EGB #?D TNFRSF13B %?"$MA?D =G )=HG"GAB *G )"#$=N*)#$CKB 

)"GI+,CG$GB- <@$"$CKB =D=LG#A=G$B 

A 50/0"50"2, /1>$85. )#8 )3/&6/0#)#",-.2* :*1 2/07:*"M* 2>)#"/ 5.6/10"2, 

585E70"5. 6*0/M; #)#"/5:,)#0* &*1*0"2,' )/3/$$/&,' 0#8 TNFRSF13B &#1":G#8 2/" 041 

2$"1"2<1 E/3/20.3"50"2<1 041 /5-*1<1. H"# 58&2*23"671/, . )/3#85G/ 6*0/$$>M*41 2/" 

)#$86#3K"56<1 :* 585E*0G50.2* 6* 0.1 *6K>1"5. 2>)#"/' 58&2*23"671.' $#G64M.', 6* 

0.1 )/3#85G/ 5)$.1#6*&/$G/' , $*6K/:*1#)>-*"/' 2/0> 0. :">&145., 6* 0.1 ;)/3M. 

/80#>1#541 *2:.$<5*41 , 2#22"46/0<:#8' 1%5#8 2/" 2/2#,-*"/' (p>0,05 5* %$*' 0"' 

)*3")0<5*"'). H*3/"0734 /1>$85. 50.1 #6>:/ 041 /5-*1<1 6* /10"546"27' /1*)>32*"*' 

581#$"2>, /$$> 2/" 5* 8)##6>:*' 0#8', :*1 /)#2>$8J* 2>)#"/ 585E70"5. 6*0/M; 041 

+$/+<1 V220A, P251L, rs8072293, rs35062843, rs2274892, rs11652843 2/" rs11652811 

6* 0#1 /)%$80# /3"-6% 041 $*82#2800>341 2/" 041 8)#)$.-856<1 0#8', 041 !-

2800>341, 041 LS-2800>341, 041 6#1#2800>341 2/" 041 *)")7:41 041 /1#5#5K/"3"1<1 

50# )*3"K*3"2% 0#8' /G6/ 2/0> 0. :">&145.. ?)% 0.1 >$$. 6*3">, . )/3#85G/ 0#8 

)#$86#3K"56#; 277S (rs11078355) K/G1*0/" 1/ 5E*0GT*0/" /31.0"2> 6* 0# )#5#50% 2/" 

0#1 /)%$80# /3"-6% 041 )*3"K*3"2<1 IgD+CD27+ !-2800>341 (r=0.591, p=0.001) 

283G4' 50#8' /5-*1*G' 6* CVID. ?2%6., )/3/0.3,5/6* %0" #" /5-*1*G' 6* IgA /1*)>32*"/ 

)#8 *6K>1"T/1 *)/1/$/6+/1%6*1*' $#"6<M*"', )/3#85G/5/1 /8M.671. 58E1%0.0/ 041 

)#$86#3K"56<1 P251L 2/" rs2274892 58&23"0"2> 6* 0#8' /5-*1*G' 6* IgAD )#8 

:"/&1<50.2/1 08E/G/. ]50%5#, # /3"-6%' 041 /5-*1<1 ,0/1 6"23%' 2/" 50"' 2 

)*3")0<5*"' (5 2/" 7 /5-*1*G', /10G50#"E/) 6* /)#07$*56/ 1/ 6.1 *G1/" *K"20, 2>)#"/ 

50/0"50"2, /1>$85..  

F)")3%5-*0/, 03*"' /5-*1*G' 6* sIgG4D )#8 7K*3/1 0"' 6*0/$$>M*"' A181E, R202H 

2/" p.L69TfsX12 /10G50#"E/, :"/&1<50.2/1 08E/G/. B# "50#3"2% 0#8' ,0/1 *$*;-*3# /)% 

8)#03#)">T#85*' $#"6<M*"' 2/" /80#/1#5G/, )/3>$$.$/ 2/171/' /)% 0#8' 58&&*1*G' 0#8' 

:*1 *GE* )/3#85">5*" /1#5#/1*)>32*"/ 50# )/3*$-%1. ?MGT*" 1/ /1/K*3-*G . )*3G)045. 

/5-*1#;' )#8 :"/&1<50.2* 6* CVID 5 E3%1"/ 6*0> 0.1 71/3M. 041 )3<041 

586)046>041. S/0> 0. :">&145., )/3#85G/5* 2#22"46/0<:. 1%5# 2/" 5)$.1#6*&/$G/ 2/" 

2 E3%1"/ /3&%0*3/ /17)08M* $76K46/ Hodgkin. B/ 2 0#8 )/":">, .$"2G/' 22 2/" 14 

E3#1<1 /10G50#"E/, )#8 7K*3/1 0.1 G:"/ 6*0>$$/M. :*1 *6K>1"T/1 8)#03#)">T#85*' 

$#"6<M*"' 50# "50#3"2% 0#8', )/3%$# )#8 . 6"23%0*3. *GE* *$/K3> 8)#&/66/5K/"3"1/"6G/ 

(IgG: 808 mg/dl). 
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-A")C)B 19: 1DL"&#'#) G*R+"$='B #N" @G$#?D,%$CS" I?@D*?,R$=*S" =#?DB 

)=HG"GAB *G )"#$=N*)#$CKB )"GI+,CG$GB 

 !,$H*&B 6G$#?D,%$C?A I?@D*?,R$=*?A 

  C104R 

(%) 

A181E 

(%) 

p.L69TfsX12 

(%) 

V220A 

(%) 

P251L 

(%) 

CVID 16 3,13 0 0 3,13 9,38 

IgAD 16 0 0 0 0 18,75 

sIgG4 11 0 0 4,55 4,55 9,09 

THI 4 0 0 0 0 12,50 

D;1#$# 47 1,06 1,06 1,06 1,06 12,77 

 

-A")C)B 20: 1DL"&#'#) G*R+"$='B #N" =D"S"D*N" I?@D*?,R$=*S" C)$ #N" 

$"#,?"$CS" E@)ES" =#?DB )=HG"GAB *G )"#$=N*)#$CKB )"GI+,CG$GB 

 !,$H*&B 1D"S"D*?$ 

I?@D*?,R$=*?A 

0"#,?"$CKB E@+EGB 

  27B 

(%) 

97P 

(%) 

277S 

(%) 

24625A>C 

(%) 

33402T>G 

(%) 

33482T>C 

(%) 

CVID 16 65,63 0 31,25 43,75 40,63 37,50 

IgAD 16 56,25 0 43,75 43,75 53,13 53,13 

sIgG4 11 72,73 4,55 31,82 40,91 40,91 40,91 

THI 4 75,00 0 50,00 50,00 25,00 25,00 

D;1#$# 47 64,89 1,06 37,23 43,62 43,62 42,55 
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,"%DM$ 14: 2BMB$F'>"%P #EM#($ '"%'>BMB"TM HB "K&'("%D $M&"KLH$&"%TM $MBC$(%B"TM 
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U  

,"%DM$ 15: !. H64.7#)# #.'43: )G$3:, 37>M:.# 2#1 6)6'>M:.# .1# )& 76)F%%#L& P251L  

?. H64.7#)# #.'43: )G$3: 2#1 6)6'>M:.# .1# )& 76)F%%#L& V220A 

V. 5#'#H64.7#)# #%%&%3G@10&+ )3: .3"1H43: TNFRSF13B 
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4.2 <@$"$C+ C)$ G,%)=#',$)C+ GD,>*)#) #N" )=HG"S" *G 766  

D0. 6*$70. 586)*3"$,K-.5/1 94 /5-*1*G' 6* R==. O" 41 /5-*1*G' (43,6%) 

7K*3/1 0#1 E/3/20.3"50"2% K/"1%08)# 0.' 1%5#8 (CD5+, CD23+, FMC7-, CD20-, E/6.$, 

710/5. K-#3"56#; 0#8 CD79b, /)#85G/ *)"K/1*"/2,' /1#5#5K/"3G1.') 2/" *GE/1 52#3 5. 

@*0/M; 041 8)%$#")41 /5-*1<1, #" 43 (45,8%) 7K*3/1 52#3 4 2/-<' 0/ R== 2;00/3> 

0#8' *M7K3/T/1 FMC7+ , CD79b- , *)"K/1*"/2, /1#5#5K/"3G1., *1< #" 8)%$#")#" 10 

(10,6%) 7K*3/1 52#3 3 (CD5+, CD23+ 2/" FMC7- , E/6.$, 710/5. K-#3"56#; 0#8 CD79b 

, /)#85G/ *)"K/1*"/2,' /1#5#5K/"3G1.'). F)")3%5-*0/, 0/ R== 2;00/3/ ,0/1 -*0"2> &"/ 

0#8' :*G20*' CD27 2/" IgD, *)"+*+/"<1#10/' )3#.&#;6*1*' 6*$70*'.148,149 D* 7 /5-*1*G' 

(7,5%) /1"E1*;-.2* 6#1#2$41"2% 2$>56/ 50#1 #3%, *1< %$#" ,0/1 /31.0"2#G &"/ 0#1 

)#$86#3K"56% MyD88-L265P.150 D0#1 HG1/2/ 20 K/G1#10/" 0/ /1#5#K/"1#08)"2> 

E/3/20.3"50"2> 041 /5-*1<1. 

 ?)% 0#8' /5-*1*G', #" 20 /)*+G45/1  *M/"0G/' 0.' *)":*G145.' 0.' 1%5#8. A 675. 

:">32*"/ *)"+G45.' ,0/1 58,6 6,1*' (3-158 6,1*'). A 6*&/$;0*3. .$"2G/ 041 /5-*1<1 2/" 

. 5#+/3%0.0/ 0.' 1%5#8 /)#07$*5/1 )/3>&#10*' 2"1:;1#8 2/" 585E*0G50.2/1 6* 0.1 

72+/5, 0.' (p<0,001 2/" p=0,024 /10G50#"E/). F)")3%5-*0#" )/3>&#10*' 2"1:;1#8 ,0/1 . 

6#1#2$41"2, &/66/)>-*"/ (p=0,033), . 8)#&/66/5K/"3"1/"6G/ (%)#8 #3"T%0/1 6* 0.1 

IgG 1/ *G1/" E/6.$%0*3. /)% 0/ 600 mg/dl, p=0,020), 2/-<' 2/" . )/3#85G/ $#"6<M*41 

(p=0,020) 2/" ":"/G0*3/ 0.' /1/)1*850"2,' #:#; (p=0,013).  

 D* %$#8' 0#8' /5-*1*G' 6* R== 6*$*0,-.2/1 &1450#G )3#&1450"2#G :*G20*' 0.' 

1%5#8 2/" 58&2*23"671/ 7&"1* )3#5:"#3"56%' 041 8)*36*0/$$>M*41 0.' +/3">' /$;5#8 

(IGHV) 2/" *$7&E-.2* . 72K3/5. 0.' )340*N1.' CD38 50.1 *)"K>1*"/ 041 

1*#)$/56/0"2<1 2800>341. H"# 58&2*23"671/, #" 35 /5-*1*G' (37,6%) :*1 7K*3/1 

6*0/$$>M*"' 50# &#1G:"# 0.' +/3">' /$;5#8, *1< 59 /5-*1*G' (62,8%) 7K*3/1 

6*0/$$>M*"', -*43<10/' 6*0/$$/&671# 0# &#1G:"# %0/1 :"/K73*" >2% 5* 5;&23"5. 6* 0# 

/10G50#"E# &#1G:"# 041 2800>341 0.' +$/50"2,' 5*"3>'. D0.1 )*3G)045. )#8 -*43#;5/6* 

6*0/$$/&671# 0# &#1G:"# %0/1 :"/K73*" >3% 5* 5;&23"5. 6* 0# /10G50#"E# &#1G:"# 041 

2800>341 0.' +$/50"2,' 5*"3>', #" /5-*1*G' 6* /6*0>$$/20# &#1G:"# ,0/1 39 (42,5%), 

*1< *2*G1#" 6* 6*0/$$/&671# ,0/1 55 (57,5%). O" 8)%08)#" 0#8 IGHV &#1":G#8 %$41 041 

/5-*1<1 )/3#85">T#10/" 50.1 *"2%1/ 16.  O" )"# 58E1#G 8)%08)#" *G1/" #": IGHV1-69, 

IGHV1-2, IGHV3-23, IGHV3-30, IGHV3-33 2/" IGHV4-34 (*"2%1/ 17). D0.1 #6>:/ 041 

/5-*1<1 )#8 :*1 *GE/1 6*0/$$>M*"' 50# &#1G:"# IGHV, #" 16 /5-*1*G' (41%) *GE/1 IGHV1 

6* 0#1 IGHV1-69 1/ *G1/" # )"# 2#"1%' 8)%08)#'. D8&2*23"671/, # IGHV1-69 8)%08)#' 

*83"52%0/1 50# 30,8% 041 /5-*1<1 )#8 :*1 *GE/1 6*0/$$>M*"' 50# IGHV 2/" 50# 75% 

041 /5-*1<1 E43G' 6*0/$$>M*"' 2/" 6* IGHV1 0;)#. D0.1 #6>:/ 041 /5-*1<1 )#8 *GE/1 

6*0/$$>M*"' 50# &#1G:"# IGHV, 6%1# #" 14 (25,5%) 7K*3/1 0#1 IGHV1 0;)#, *1< #" 33 

(60,1%) 7K*3/1 CGHV3 0;)#. O" /5-*1*G' )#8 :*1 7K*3/1 6*0/$$>M*"' 50# 
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IGHV &#1G:"# *GE/1 E*"3%0*3. )3%&145. /)% 0#8' /5-*1*G' )#8 7K*3/1 6*0/$$>M*"', 

*":"2> %0/1 -*43#;10/1 6*0/$$/&671# 0# &#1G:"# )#8 ,0/1 >3% :"/K#3*0"2% /)% 0# 

/10G50#"E# &#1G:"# 041 2800>341 0.' +$/50"2,' 5*"3>' (p=0,022).  

 A 72K3/5. 0.' )340*N1.' CD38 50/ 1*#)$/56/0"2> !-2;00/3/ *6K>1"T* 6*&>$. 

:"/2;6/15. (0-82,2%). 27 /5-*1*G' (28,7%) *M7K3/T/1 CD38 5* )>14 /)% 0# 10% 041 

2800>341 0#8', 21 /5-*1*G' (22,3%) 5* )>14 /)% 0# 20% 041 2800>341 0#8' 2/" 12 

(12,8%) 5* )>14 /)% 0# 30%. H/3’%$/ /80>, . 50/0"50"2, /1>$85. 50# :*G&6/ 041 

/5-*1<1 6/' :*1 2/07:*"M* 2>)#"/ 585E70"5. /1>6*5/ 50.1 72K3/5. 0#8 CD38 2/" 50.1 

)3%&145. 0.' 1%5#8 5* 2/6G/ )*3G)045.. 

  B7$#', 0/ /1#5#K/"1#08)"2> E/3/20.3"50"2> 041 30 /5-*1<1 6* $*6K#)/3/&4&> 

5;1:3#6/ 0.' 1.' #6>:/' *$7&E#8 )#8 E3.5"6#)#",-.2/1 50. 6*$70. *6K/1GT#10/" 50#1 

)G1/2/ 21, *1< 50#1 )G1/2/ 22 /1/K73#10/" 0/ /1#5#K/"1#08)"2> E/3/20.3"50"2> 041 78 

K85"#$#&"2<1 6/30;341 0.' 2.' #6>:/' *$7&E#8. 

-A")C)B 20: !"?=?R)$"?#DI$C+ L),)C#',$=#$C+ #N" )=HG"S" *G 766  

 1G GI)"K@G%L? 

 1D"?@$C+ 1#' 

M$+%"N=' 

7N,AB 

HG,)IGA) 

<)#+ #'" 

DI?#,?I> 

CD5 (%) Median (IQR) 97,5 

(86,8-99,4) 

95,6  

(83,3-98,9) 

98,6 

 (97,1-99,7) 

99,3  

(82,4 -99,7) 

CD23 (%) Median (IQR) 91,1 

 (81,8-96,5) 

92,1 

(84,4-97,0) 

93,8  

(84,1-97,5) 

84,6  

(81,5-91,0) 

CD20 (%) Median (IQR) 92,0 

 (83,8-97,5) 

93,0  

(84,4-98,3) 

92,5 (85,3-

97,9) 

91,0  

(75,4-95,9) 

CD79b (%) Median (IQR) 92,4  

(82,7-98,8) 

92,7  

(80,8-98,2) 

96,4 

 (84,0-99,9) 

88,5  

(81,8-98,8) 

CD43 (%) Median (IQR) 93,3 

 (84,6-97,1) 

92,8  

(81,4-97,0) 

94,2  

(86,8-97,6) 

94,7  

(80,6-97,1) 

FMC7 (%) Median (IQR) 42,7  

(28,9-59,4) 

44,5 

 (30,7-61,2) 

44,2 

 (30,8-61,6) 

35,8  

(15,0-58,9) 

CD38 (%) Median (IQR) 1,8  

(0,6-15,5) 

1,4  

(0,5-8,6) 

1,7  

(0,7-19,1) 

12,0  

(0,2-27,1) 

CD11c (%) Median (IQR) 

 

34,6  

(17,4-52,0) 

34,7  

(17,4-50,7) 

37,1  

(20,1-62,1) 

28,6  

(11,9 -55,1) 

CD10 (%) Median (IQR) 

 

10,0 

 (4,8-17,7) 

8,7  

(4,7-16,4) 

11,0  

(5,3-19,3) 

11,3  

(3,8-18,7) 

2 2$41"2%0.0/ (/3., %) 61/65,0 36/66,6 15/71,4 10/52,6 

$ 2$41"2%0.0/ (/3., %) 33/35,0 18/33,3 6/28,6 9/47,4 
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,"%DM$ 16: 3" OCD&OC'" &'O IGHV >'M"#?'O &LM $K@BMTM HB V-- 

C6 .2'1 @'97# $#'3:01FM3")#1 31 :$>):$31 $3: JI6'#" 76)#%%FL61+ 0)3 .3"4H13 )&+ N#'1F+ #%G03:, 

6"9 76 7#G'3 @'97# 31 :$>):$31 $3: H6" JI6'#" 76)#%%FL61+ 0)3 0:.262'17J"3 .3"4H13. 

 

 

,"%DM$ 17: 3" C"' KORM'? OCD&OC'" &'O IGHV >'M"#?'O &LM $K@BMTM HB V-- 

C6 .2'1 @'97# $#'3:01FM3")#1 31 :$>):$31 $3: JI6'#" 76)#%%FL61+ 0)3 .3"4H13 )&+ N#'1F+ #%G03:, 

6"9 76 7#G'3 @'97# 31 :$>):$31 $3: H6" JI6'#" 76)#%%FL61+ 0)3 0:.262'17J"3 .3"4H13. 
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-A")C)B 21: !"?=?R)$"?#DI$C+ L),)C#',$=#$C+ #N" )=HG"S" *G NHL 

CD5 (%) Median (IQR) 25,9 

(6,3-45,2) 

CD23 (%) Median (IQR) 18,0 

(5,0-36,7) 

CD20 (%) Median (IQR) 99,9 

(99,1-100,0) 

CD79b (%) Median (IQR) 

 

99,8 

(98,0-100,0) 

CD43 (%) Median (IQR) 

 

2,7 

(0,95-5,3) 

FMC7 (%) Median (IQR) 87,0 

(25,0-98,7) 

CD38 (%) Median (IQR) 5,0 

(0,9-15,3) 

CD11c (%) Median (IQR) 12,3 

(2,2-38,2) 

CD10 (%) Median (IQR) 9,3 

(2,9-15,5) 

2 2$41"2%0.0/, /3. (%) 22 (73,3) 

$ 2$41"2%0.0/, /3. (%) 8  (26,6) 
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-A")C)B 22: !"?=?R)$"?#DI$C+ L),)C#',$=#$C+ #N" RD=$?@?%$CS" *),#J,N"  

=*82> /"6#5K/G3"/ (x109/L) (Median, IQR) 6,60/5,38-8,23 

O8:*0*3%K"$/ (x 109/L) (Median, IQR) 3,70/2,87-4,99 

@#1#2;00/3/ (x 109/L) (Median, IQR) 0,39/0,28-0,49 

=*6K#2;00/3/ (x 109/L) (Median, IQR) 2,34/1,88-2,92 

T-2;00/3/ (%) (Median, IQR) 68,30/61,22-75,97 

T-2;00/3/ (x 109/L) (Median, IQR) 1,53/1,25-1,96 

T4-2;00/3/ (%) (Median, IQR) 65,85/58,45-71,45 

T4-2;00/3/ (x 109/L) (Median, IQR) 1,00/0,81-1,26 

T8-2;00/3/ (%) (Median, IQR) 31,30/25,67-37,47 

T8-2;00/3/ (x 109/L) (Median, IQR) 0,48/0,35-0,64 

=%&#' T4/T8 (Median, IQR) 1,20/0,91-2,00 

B-2;00/3/ (%) (Median, IQR) 9,60/7,30-12,37 

B-2;00/3/ (x 109/L) (Median, IQR) 0,22/0,16-0,32 

IgD+/CD27- (%) (Median, IQR) 61,85/50,90-76,45 

IgD+/CD27- (x 109/L) (Median, IQR) 0,12/0,09-0,19 

IgD+/CD27+ (%) (Median, IQR) 9,10/4,82-14,12 

IgD+/CD27+ (x 109/L) (Median, IQR) 0,02/0,01-0,04 

IgD-/CD27+ (%) (Median, IQR) 20,20/12,60-30,48 

IgD-/CD27+ (Median, IQR) 0,04/0,02-0,07 

BAFFR (%) (Median, IQR) 99,90/99,70-100,00 

BAFFR-MFI (Median, IQR) 9,80/6,70-14,50 

 

4.3 PCR,)=' #N" I,N#GO"S" BAFFR C)$ TACI =#?DB M$+R?,?DB DI?I@'HD=*?JB 

#N" RD=$?@?%$CS" Q-CD##+,N" *G CD##),?*G#,A) ,?>B  

S/0> 0. 6*$70. 041 )340*P1<1 BAFFR 2/" TACI, 23G-.2* /3E"2> 5.6/10"2% 1/ 

)3#5:"#3"50*G . 72K3/5, 0#8' 50#8' :">K#3#8' 8)#)$.-856#;' 041 K85"#$#&"2<1 !-

2800>341. A 2800/3#6*03"2, /1>$85. 2/07:*"M* %0" . )340*N1. BAFFR *2K3>T*0/" 5* 

%$#8' 0#8' 8)#)$.-856#;' 041 !-2800>341 2/" 6>$"50/ 6* G:"# )*3G)#8 +/-6% 710/5.' 

K-#3"56#; (F"2%1/ 18). ?10G-*0/, . )340*N1. TACI *2K3>T*0/" 50/ 61.6#1"2> !-2;00/3/, 

6"/' 2/" . 72K3/5, 0.' 581>:*" 6* 0.1 72K3/5. 0#8 CD27 6#3G#8 0# #)#G# /)#0*$*G 

:*G20. 43G6/15.' 041 !-2800>341, /$$> /)#85">T*" /)% 0/ )/3-71/ !-2;00/3/ (IgD+, 

CD27-) (F"2%1/ 19). 
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,"%DM$ 18: / E%Q($KA BAFFR K&'OG OC'CFA@OKH'IG &LM N-%O&&P(LM 

E# $#'-J"# ?-2G))#'# (CD19+/CD27-) 2#1 )# 9'17# ?-2G))#'# (CD19+/CD27+) 62I'FM3:" )&" 

$'()6O"& BAFFR 76 $#'>731# J")#0& I-3'1073G. 

 

 

,"%DM$ 19: / E%Q($KA TACI K&'OG OC'CFA@OKH'IG &LM N-%O&&P(LM 

E# ?-2G))#'# (CD19+) $3: 62I'FM3:" )&" $'()6O"& TACI (TACI+) 64"#1 )# 7"&73"12F ?-2G))#'# 

(CD27+), 6"9 )# ?-2G))#'# (CD19+) $3: H6" 62I'FM3:" )&" $'()6O"& TACI (TACI-) 64"#1 $#'-J"# 

(IgD+). 

4.4 PCR,)=' #?D TNFRSF13C %?"$MA?D =G *G#)%,)R$C& C)$ I,N#GO"$C& GIAIGM? 

=#) RD=$?@?%$C+ C)$ =#) "G?I@)=*)#$C+ Q-CJ##),)  

A )340*N1. BAFFR *$7&E-.2* 5* 78 /5-*1*G' 6* !R==, 5* 30 /5-*1*G' 6* NHL 2/" 

5* 78 K85"#$#&"2#;' 6>3083*', /10G50#"E.' .$"2G/' 2/" K;$#8. Q1/ /)% 0/ )3<0/ 

*340,6/0/ )#8 *M*0>50.2/1 ,0/1 /1 8)>3E#81 :"/K#37' 50/ *)G)*:/ 0.' 72K3/5.' 
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6*0/M; /5-*1<1 2/" 6/30;341. A 2800/3#6*03"2, /1>$85. 2/07:*"M* %0" )/3%$# )#8 . 

)340*N1. BAFFR *2K3>T*0/" 50# 5;1#$# 041 K85"#$#&"2<1 2/" 041 1*#)$/56/0"2<1 

2800>341, . 710/5. 0#8 K-#3"56#; 0.' *G1/" 6"23%0*3. 50/ R== $*6K#2;00/3/ (Median 

MFI: 6,1 IQR 4,6-7,5)  58&23"0"2> 6* 0/ K85"#$#&"2> (Median MFI: 9,8, IQR 6,7-14,5), 

2/" /80, . :"/K#3> *G1/" 50/0"50"2> 5.6/10"2,, p<0,001. F)")$7#1, . 710/5. 0#8 

K-#3"56#; 0.' *G1/" E/6.$, 2/" 50/ 1*#)$/56/0"2> 2;00/3/ /5-*1<1 6* NHL  (Median 

MFI: 5,8 IQR 4,2-8,6) 58&23"0"2> 6* 0/ K85"#$#&"2> !-2;00/3/ (Median MFI: 9,8, IQR 

6,7-14,5), 6* 0. :"/K#3> 1/ *G1/" *)G5.' 50/0"50"2> 5.6/10"2,, p<0.001. F)")3%5-*0/, . 

710/5. K-#3"56#; 0.' )340*N1.' BAFFR 50/ 2;00/3/ 0.' R== :*1 /$$>T*" 6* 0.1 )>3#:# 

0#8 E3%1#8 (F"2%1/ 20). 

 

,"%DM$ 20: W%Q($KA &AG EM&$KAG Q@'("KH'I &AG C(L&BUMAG BAFFR KB V-- %I&&$($ %$" 

QOK"'F'>"%P N-%I&&$($ 

E# I:013%3.12F 2G))#'# $#'3:01FM3:" 76.#%G)6'& J")#0& I-3'1073G )&+ $'()6O"&+ BAFFR 

0:.2'1)12F 76 )# WXX 2G))#'# 

C:"/G0*3# *1:"/K73#1 )/3#85">T*" . )*3G)045. 6"/' /5-*1#;' 6* !R==, 50# :*G&6/ 

)*3"K*3"2#; /G6/0#' 0.' #)#G/' /1"E1*;-.2/1 2/0> 0.1 /1#5#K/"1#08)"2, 6*$70. :;# 

2$<1#" !-2800>341. O 71/' /)#0*$#;10/1 /)% 0/ 1*#)$/56/0"2> 2;00/3/ 0.' 1%5#8 2/" 

%)4' K/G1*0/" 50.1 *"2%1/, )/3#85G/T* E/6.$, 710/5. K-#3"56#; 0.' )340*N1.' BAFFR 

*1< # >$$#' 2$<1#' /)#0*$#;10/1 /)% K85"#$#&"2> !-2;00/3/ 6* 8J.$%0*3. 710/5. 

K-#3"56#;. S/0> 0.1 8)#03#), 0.' 1%5#8, 71/ E3%1# /3&%0*3/,  6%1# # )$.-856%' 6* 

0. E/6.$, 710/5. /1"E1*;-.2* 2800/3#6*03"2> *)"+*+/"<1#10/' &"/ 6G/ /2%6. K#3> %0" 

0/ 1*#)$/56/0"2> !-2;00/3/ :"/K73#81 /)% 0/ K85"#$#&"2> !-2;00/3/ 4' )3#' 0.1 

710/5. K-#3"56#; 0.' )340*N1.' BAFFR. D.6/10"2% *G1/" /2%6. 0# &*&#1%' %0" 50. 

58&2*23"671. /5-*1,, . 72K3/5. 0.' )340*N1.' CD20 /2#$#8-*G )/3%6#"# 6#0G+# 6* 0.1 

)340*N1. BAFFR. O )/-#$#&"2%' 2$<1#' )#8 *2K3>T*" BAFFR E/6.$,' 710/5.' 

K-#3"56#;, )/3#85">T*" 2/" CD20 E/6.$,' 710/5.' K-#3"56#;, *1< 0# /10G-*0# 

586+/G1*" 50#1 2$<1# 041 K85"#$#&"2<1 !-2800>341 (F"2%1/ 21). 
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/$C&") 21: PCR,)=' BAFFR =G )=HG"> *G 766 

!. 5#'3:04# 2 2%9"(" ?-2:))F'(", 6">+ $#-3%3.123G 2#1 6">+ I:013%3.123G 

?. 5#'3:04# 7>"3 )3: $#-3%3.123G 2%9"3: 2#)F )&" :$3)'3$* )3: 2%9"3: 

 

B# &#1G:"# TNFRSF13C 5* 6*0/&3/K"2% *)G)*:# *2K3>T*0/" 2/" 50/ K85"#$#&"2> ! 

/$$> 2/" 50/ 1*#)$/56/0"2> !-2;00/3/. B# &*&#1%' 6>$"50/ %0"  :*1 /1"E1*;-.2* 

6"23%0*3. 72K3/5. 50/ 1*#)$/56/0"2> !-2;00/3/ 6/3083> %0" . 6*G45. 0.' )340*P1"2,' 

72K3/5.' )#8 )/3/0.3*G0/" 5* /80> *G1/" 6*0/6*0/&3/K"2,.  

D0. 5817E*"/, *M*0>5/6* /1 . )340*N1. BAFFR 50/ R== 2;00/3/ 5E*0GT*0/" 6* 0/ 

2$"1"2> 2/" *3&/50.3"/2> E/3/20.3"50"2> 0.' 1%5#8. A 50/0"50"2, /1>$85. 7:*"M* %0" . 

72K3/5. 0.' )340*N1.' BAFFR 5E*0GT*0/" 6* 0.1 72K3/5. 0.' )340*N1.' CD20 (r=0,412, 

p<0,001) 2/-<' 2/" 6* 0.1 710/5. K-#3"56#; 0.' )340*N1.' CD20 (r=0,373, p=0,001), 

0.1 72K3/5. 0.' )340*N1.' FMC7 (r=0,285, p=0,011) 2/" 0.1 710/5. K-#3"56#; 0.' 

)340*N1.' CD79b (r=0,315, p=0,005). D0. 5817E*"/, /1/$;#10/' 0#8' 

/1#5#K/"1#08)"2#;' :*G20*' )#8 K>1.2/1 1/ 5E*0GT#10/" 6* 0.1 BAFFR 72K3/5. 6* 

)#$$/)$, )/$"1:3%6.5., /)#:*GE-.2* %0" 6%1# . 710/5. K-#3"56#; 0.' )340*N1.' 

CD79b 0.1 *).3*>T*" (t=2,304, p=0,024). ?)% 0.1 >$$. 6*3">, )*3/"0734 50/0"50"2, 

/1>$85. 7:*"M* %0" . BAFFR 72K3/5. :* 5E*0GT*0/" 6* :">K#3*' >$$*' )/3/6703#8', %)4' 

0.1 .$"2G/, 0#1 /3"-6% 041 $*82<1 /"6#5K/"3G41 2/" 041 !-2800>341, 0. :",-.5. /)% 
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1*#)$/56/0"2> !-2;00/3/, 0.1 *)"+G45., 0# 50>:"# 0.' 1%5#8, 0.1 )/3#85G/ 

/80#/1#5G/', 8)#&/66/5K/"3"1/"6G/', 6#1#2$41"2,' &/66/)>-*"/' 2/" 0#1 2G1:81# 

*6K>1"5.' $#"6<M*41 (p>0,05 5* %$*' 0"' )*3")0<5*"'). 

4.5 PCR,)=' #?D TNFRSF13B %?"$MA?D =G *G#)%,)R$C& C)$ I,N#GO"$C& GIAIGM? 

=#) "G?I@)=*)#$C+ Q-CJ##),) 

  !>5*" 041 /)#0*$*56>041 6/' 2/" *)"+*+/"<1#10/' 0. +"+$"#&3/KG/, 0/ R== 

2;00/3/ *2K3>T#81 :*G20*' 43G6/15.', 6*0/M; 041 #)#G41 2/" 0# CD27 6%3"#, 

/1*M/30,04' 0.' ;)/3M.' , 0.' /)#85G/' 8)*36*0/$$>M*41 50# &#1G:"# 0.' +/3">' 

/$;5#8 041 /1#5#5K/"3"1<1. H/3> 0# &*&#1%' %64' %0" . CD27 72K3/5. K/G1*0/"  %0" 

50/ K85"#$#&"2> !-2;00/3/ 581>:*" 6* 0.1 72K3/5. 0#8 TNFRSF13B, . )$*"#J.KG/ 041 

/5-*1<1 6* R== )/3#85G/5* E/6.$, 72K3/5. 0#8 &#1":G#8 TNFRSF13B 0%5# 5* *)G)*:# 

6*0/&3/K"2%, %5# 2/" 5* )340*P1"2% (F"2%1/ 22). H"# 58&2*23"671/, . :">6*5. 72K3/5. 

TACI ,0/1 7,4% (IQR 2,1-20,8) 2/" 286/"1%0/1 /)% 0,1% 041 R== 2800>341 

(E/6.$%0*3. 72K3/5.) 67E3" 57,8% (8J.$%0*3. 72K3/5.). A )$*"#J.KG/ 041 /5-*1<1 

(69, 75%) )/3#85G/5* )#$; E/6.$, 72K3/5. TACI, *1< 6%1# 5* 14 /5-*1*G' 

)/3#85">50.2* 72K3/5. TACI 8J.$%0*3. /)% 30%. B# &*&#1%' %0" . E/6.$, 72K3/5. 

)/3/0.3,-.2* 0%5# 5* *)G)*:# 6*0/&3/K"2%, %5# 2/" 5* )340*P1"2% /)#:*"21;*" %0" :*1 

)3%2*"0/" &"/ 6*0/6*0/&3/K"2, 03#)#)#G.5. (F"2%1/ 23). A 6*G45. 0.' )340*N1.' TACI 

)>104', K/G1*0/" 1/ *G1/" E/3/20.3"50"2, 0.' R==, 6"/' 2/" :*1 )/3/0.3,-.2* 50.1 

#6>:/ *$7&E#8 041 NHL, %)#8 . :">6*5. 72K3/5. TACI ,0/1 36,5% (IQR 9,7-61,8). A 

50/0"50"2, /1>$85. 7:*"M* %0" . :"/K#3> 50.1 72K3/5. TACI 6*0/M; 041 2 #6>:41 

/5-*1<1 *G1/" 50/0"50"2> 5.6/10"2,, p<0,001.  

,"%DM$ 22: W%Q($KA &LM H'(?LM TACI, IgD %$" CD27 KB $K@BMB?G HB V-- 

!"6L#')*)(+ )3: 6$1$JH3: J2I'#0&+ )3: $'()6S"123G :$3H3@J# TACI, )# WXX 2G))#'# 62I'FM3:" 

)# 7>'1#  IgD 2#1 TACI 
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,"%DM$ 23: W%Q($KA &'O >'M"#?'O TNFRSF13B KB HB&$>($Q"%D %$" C(L&BSM"%D BC?CB#' 

U"/ 1/ E/3/20.3G5#86* )*3/"0734 0.1 *)G:3/5. 0.' )340*N1.' TACI 50.1 *)"+G45. 

041 R== 2800>341, 2/$$"*3&,5/6* 2;00/3/ /5-*1<1 6* E/6.$, 72K3/5. TACI 2/" 

2;00/3/ /5-*1<1 6* 8J.$, 72K3/5. TACI, )/3#85G/ 041 )3#5:*0<1 0.', BAFF 2/" 

APRIL. A :#2"6/5G/ /11*MG1.' )#8 /2#$#;-.5*, 7:*"M* %0" 50"' )*3")0<5*"' )#8 0/ R== 

2;00/3/ *M7K3/T/1 TACI 5* )#5#50% 6*&/$;0*3# /)% 50%, *)"+G41/1 )*3"55%0*3# 

58&23"0"2> 6* 0/ R== 2;00/3/ /5-*1<1 )#8 :*1 *M7K3/T/1 TACI. B# &*&#1%' /80% 

#:,&.5* 50# 586)73/56/ %0" . /$$.$*)G:3/5. 0.' )340*N1.' TACI 6* 0#8' )3#5:70*' 

0.', BAFF 2/" APRIL, )3#50/0*;*" 0/ R== 2;00/3/ /)% 0.1 /)%)045. in vitro (F"2%1/ 24). 

 

,"%DM$ 24: .BK& $MMBJ?MAG KB V-- %I&&$($  

!. E# WXX 2G))#'# 76 @#7&%* J2I'#0& E!CI #$3$4$)3:" 76)F #$> )& H1J.6'0& 76 )3:+ $'30HJ)6+ 

)3: BAFF 2#1 APRIL. 

B. E# WXX 2G))#'# 76 :U&%* J2I'#0& E!CI $'30)#)6G3")#1 #$> )&" #$>$)(0& 76)F #$> )& 

H1J.6'0& 76 )3:+ $'30HJ)6+ )3: BAFF 2#1 APRIL. 
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D0. 5817E*"/, *M*0>5/6* /1 . )340*N1. TACI 50/ R== 2;00/3/ 5E*0GT*0/" 6* 0/ 

2$"1"2> 2/" *3&/50.3"/2> E/3/20.3"50"2> 0.' 1%5#8. A 50/0"50"2, /1>$85. 7:*"M* %0" . 

)340*N1. TACI 5E*0GT*0/" 6* 0.1 72K3/5. 0.' )340*N1.' CD11c 2/" 0.1 )/3#85G/ 

6#1#2$41"2#; 2$>56/0#'. H"# 58&2*23"671/, /)#:*GE-.2* %0" %0/1 . 72K3/5. TACI *G1/" 

6*&/$;0*3. /)% 20%, 0/ R== 2;00/3/ /)#2$*G*0/" 1/ 7E#81 6*&>$. 72K3/5. CD11c (5* 

)#5#50% 6*&/$;0*3# /)% 70%) (x2, p=0,008), *1< #" /5-*1*G' 6* 6#1#2$41"2, 

&/66/)>-*"/ 7E#81 8J.$%0*3. 72K3/5. TACI 58&23"0"2> 6* 0#8' /5-*1*G' )#8 :*1 7E#81 

6#1#2$41"2% 2$>56/ (675. 0"6,#SD: 26,2#17,3 vs 12,6#14,7, p=0,020; 0# /)#07$*56/ 

*)"+*+/"<-.2* 2/" 6* ROC curve /1>$85.: AUC=0,765, 95% CI: 0,626-0,964) (F"2%1/ 

25). H*3/"0734 /1>$85. 6* )#$$/)$, )/$"1:3%6.5. /)#2>$8J* %0" /5-*1*G' )#8 

*2K3>T#81 0.1 )340*N1. TACI 5* )#5#50% 6*&/$;0*3# /)% 0# 10% 041 R== 2800>341 

0#8', 7E#81 6,9 K#37' 6*&/$;0*3# 2G1:81# 1/ *6K/1G5#81 6#1#2$41"2% 2$>56/ (OR: 

0,866, 95%CI:1,211-38,925, p=0.030). B7$#', 2/6G/ 585E70"5. :* +37-.2* 6*0/M; 0.' 

TACI 72K3/5.' 6* 0.1 )/3#85G/ /80#/1#5G/', 8)#&/66/5K/"3"1/"6G/', 0#1 2G1:81# 

*6K>1"5.' $#"6<M*41 2/" 0.1 *)"+G45. 041 /5-*1<1 (p>0,05 5* %$*' 0"' )*3")0<5*"'). 

 

,"%DM$ 25: H C(L&BUMA TACI KRB&?XB&$" HB &AM BHQPM"KA H'M'%FLM"%'I %FPKH$&'G 

4.6 1D=LK#$=' #N" I,N#GO"S" TACI C)$ BAFFR *G #'" I,N#GZ"' CD38 C)$ #? 

GIAIGM? DIG,*G#)@@+YGN" #?D %?"$MA?D #'B E),$+B )@J=?D 

A 50/0"50"2, /1>$85. :*1 2/07:*"M* 2>)#"/ 585E70"5. 041 )340*P1<1 TACI 2/" 

BAFFR 6* 0#8' )3#&1450"2#;' :*G20*' 0.' R==, %)4' . )340*N1. CD38 2/" 0# *)G)*:# 

8)*36*0/$$>M*41 0#8 &#1":G#8 0.' +/3">' /$;5#8, (p>0,05 5* %$*' 0"' )*3")0<5*"').151 

H/3^%$/ /80>, 0/ R== 2;00/3/ )#8 *GE/1 0#1 8)%08)# IgHV1, )/3#85G/T/1 6"23%0*3. 

710/5. K-#3"56#; 0.' )340*N1.' BAFFR (median, IQR: 5,0, 4,2-6,5) %0/1 58&23G-.2/1 

6* 0#8' 8)%$#")#8' 8)#0;)#8' (median, IQR: 6,5, 4,6-7,8) 6* 0. :"/K#3> 1/ *G1/" 

50/0"50"2> 5.6/10"2, (p= 0,030), (F"2%1/ 26). H/3#6#G4', # 8)%08)#' IgHV1 K>1.2* 1/ 

581:7*0/" 2/" 6* 6"/ 0>5. 6*G45.' 0.' )340*N1.' TACI (median, IQR: 3.4, 2.1-14.3)  5* 

5E75. 6* 0#8' 8)%$#")#8' (median, IQR: 10.5, 2.2-21.9), E43G' %64' /80, . :"/K#3> 1/ 
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*G1/" 50/0"50"2> 5.6/10"2, (p=0,06). 

 

 

 

 

 

 

,"%DM$ 26: !"PHBKA EM&$KA Q@'("KH'I &AG C(L&BUMAG BAFFR KB $K@BMB?G HB V-- KB KREKA 

HB &'M OCD&OC' &AG *$("PG $FIK'O &LM $M'K'KQ$"("MTM 

 

4.7 -,?=M$?,$=*&B #N" I,?=MG#S" BAFF C)$ APRIL =#?" ?,& )=HG"S" *G 766 

C)$ RD=$?@?%$CS" *),#J,N". 

 O" /5-*1*G' 6* R== *GE/1 6*"4671/ *)G)*:/ BAFF 2/" /8M.671/ *)G)*:/ APRIL 50#1 

#3% 58&23"0"2> 6* 0#8' K85"#$#&"2#;' 6>3083*' 6* 0"' :"/K#37' 1/ *G1/" 50/0"50"2> 

5.6/10"27'. H"# 58&2*23"671/, . :">6*5. 58&2710345. BAFF 2/" APRIL 50#1 #3% 041 

/5-*1<1  ,0/1 0 pg/mL (IQR: 0-20,7) 2/" 5,2 ng/mL (IQR: 3,7-7,8)  /10G50#"E/, 71/10" 

28,3 pg/mL (IQR: 21,6-48,1) 2/" 3,5 ng/mL (IQR: 2,4-4,7) 50#1 #3% 041 K85"#$#&"2<1 

6/30;341 p<0,001 2/" p=0,003 /10G50#"E/. D* 4 /5-*1*G' /1*837-.2/1 8J.$> *)G)*:/ 

APRIL 2/" 5* 5 ":"/G0*3/ 8J.$> *)G)*:/ BAFF. C:"/G0*3# *1:"/K73#1 )/3#85">T*" 0# 

&*&#1%' %0" #" 3 /)% 0#8' 5 /5-*1*G' )#8 *6K>1"5/1 8J.$> *)G)*:/ BAFF, )/3#85G/5/1 

/80#>1#5*' *2:.$<5*"' 6* )/3#85G/ /80#/10"546>041 50#1 #3% (F"2%01/ 27). 

F)")3%5-*0/, /)#:*GE-.2* %0" 0/ *)G)*:/ 0#8 APRIL 50#1 #3% 041 /5-*1<1 5E*0GT#10/" 

-*0"2> 6* 0#1 /3"-6% 041 R== 2800>341 (r=0,305, p=0,023) 2/" 0. :",-.5. 0.' 1%5#8 

(r=0,312, p=0,019) 2/" /31.0"2> 6* 0/ *)G)*:/ 041 /1#5#5K/"3"1<1 IgA (r=-0,390, 

p=0,004) 2/"  IgG (r=-0,284, p=0,037), /$$> 2/" 0.1 72K3/5. 0#8 6#3G#8 FMC7 

(r=0,303, p=0,023).  
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,"%DM$ 27: !"PHBKA &"H) BAFF %$" APRIL KB $K@BMB?G HB V-- %$" KB QOK"'F'>"%'IG 

HP(&O(BG 

4.8 -,?=M$?,$=*&B #N" I?@D*?,R$=*S" TNFRSF13B-P251L, TNFRSF13B-V220A, 

TNFRSF13C-P21R C)$ TNFRSF13C-H159Y C)$ G@@GA\GN" #?D ICOS =#?DB 

)=HG"GAB *G 766 C)$ =G RD=$?@?%$C?JB *+,#D,GB 

 D0.1 )/3#;5/ 6*$70. :"*3*81,-.2* . 58E1%0.0/ &*1*0"2<1 +$/+<1-)/3/$$/&<1 

041 &#1":G41 TNFRSF13B, TNFRSF13C 2/" ICOS 5* 90 /5-*1*G' 6* R== 2/" 5* 

K85"#$#&"2#;' 6>3083*'. D0#1 HG1/2/ 23, )/3#85">T#10/" 58&2*10340"2> . &#1#08)"2, 

58E1%0.0/ 2/" . 58E1%0.0/ /$$.$G#8 2>-* )/3/$$/&,' )#8 *$7&E-.2*, 0# *)G)*:# 

50/0"50"2,' 5.6/10"2%0.0/' (p value) 2/" # $%&#' )"-/1#0,041 (odds ratio, OR). L/ 

5.6*"4-*G %0" 50"' )*3")0<5*"' %)#8 8),3E* /6K"+#$G/ 4' )3#' 0# /)#07$*56/, . 

/10G:3/5. *)/1/$,K-.2*. F)G5.', *)/1*M*0>50.2* 08K$> )*3G)#8 0# 10% 041 :*"&6>041 

0.' 6*$70.', #;04' <50* 1/ *$*&E-*G . *)/1/$.J"6%0.0/ 041 /)#0*$*56>041 6/'.  

 D8&2*23"671/, 8 /5-*1*G' 6* R== ,0/1 *0*3%T8&#" 2/" 1 /5-*1,' #6%T8&#' &"/ 0#1 

)#$86#3K"56% TNFRSF13B-V220A, 27 /5-*1*G'  ,0/1 *0*3%T8&#" 2/" 2 #6%T8&#" &"/ 0#1 

)#$86#3K"56% TNFRSF13B-P251L, 10 /5-*1*G' ,0/1 *0*3%T8&#" &"/ 0#1 )#$86#3K"56% 

TNFRSF13C-P21R 2/" 2 /5-*1*G' ,0/1 *0*3%T8&#" &"/ 0#1 )#$86#3K"56% TNFRSF13C-

H159Y.  ?10G50#"E/, 50.1 #6>:/ 041 8&"<1 13 ,0/1 *0*3%T8&#" 2/" 1  #6%T8&#' &"/ 0#1 

)#$86#3K"56% TNFRSF13B-V220A, 48 ,0/1 *0*3%T8&#" 2/" 7 #6%T8&#" &"/ 0#1 

)#$86#3K"56% TNFRSF13B-P251L, 35 ,0/1 *0*3%T8&#" 2/" 1 #6%T8&#' &"/ 0#1 

)#$86#3K"56% TNFRSF13C-P21R 2/" 07$#' 8 ,0/1 *0*3%T8&#" &"/ 0#1 )#$86#3K"56% 

TNFRSF13C-H159Y. 

 S/0> 0. 6#3"/2, 6*$70. 0#8 &#1":G#8 ICOS, *$7&E-.5/1 581#$"2> 58 :*G&6/0/ 

/5-*1<1 6* R==. [$/ 0/ :*G&6/0/ )#8 *$7&E-.5/1 ,0/1 /31.0"2> 4' )3#' 0.1 ;)/3M. 

2>)#"/' #6%T8&.' , *0*3%T8&.' 7$$*"J.'. 9*:#671.' $#")%1 0.' *M/"3*0"2> 5)>1"/' 

58E1%0.0/' 0.' 58&2*23"671.' +$>+.', /$$> 2/" 0.' 7$$*"J.' &*1"2%0*3/ -*0"2<1 

:*"&6>041 50#1 *83;0*3# -*55/$"2% )$.-856%, . 6*$70. /1GE1*85.' 041 *$$*GJ*41 

ICOS :* 581*EG50.2* )*3/"0734. [$*' #" )/3/$$/&7' )#8 *M*0>50.2/1 ,0/1 5* "5#33#)G/ 
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Hardy-Weinberg, %)4' K/G1*0/" 50#1 HG1/2/ 24. A 0"6, p value<0,05 8)#:.$<1*" 

5.6/10"2, /)%2$"5. /)% 0"' )/3/0.3#;6*1*' &*1#08)"27' 58E1%0.0*' 0.' "5#33#)G/' 

Hardy-Weinberg. @* 0.1 E2 /1>$85., 7&"1* 5;&23"5. 0.' 58E1%0.0/' 041 )/3/$$/&<1 

6*0/M; /5-*1<1 6* R== 2/" 6/30;341, %)4' K/G1#10/" 50#1 HG1/2/ 23. 

-A")C)B 23 

:G"G#$C> 
I),)@@)%> 

  p OR (95% CI) 

TNFRSF13B-V220A     

 ?5-*1*G' 

1=90 

@>3083*' 

1=176 

  

U#1%08)#', 1    0,574 1,283 (0,590-2,788) 

A/A Wt 81 162   

A/G Het 8 13   

G/G Hom 1 1   

?$$,$"# ? 168 337   

?$$,$"# G 10 15   

TNFRSF13B-P251L     

 ?5-*1*G' 

1=90 

@>3083*' 

1=178 

0,825 0,987 (0,618-1,577) 

U#1%08)#', 1      

G/G Wt 61 123   

G/A Het 27 48   

A/A Hom 2 7   

?$$,$"# G 149 294   

?$$,$"# ? 31 62   

TNFRSF13C-P21R   0,933 0,942 (0,456-1,944) 

 ?5-*1*G' 

1=90 

@>3083*' 

1=315 

  

U#1%08)#', 1      

G/G Wt 80 279    

G/C Het 10 35    

C/C Hom 0 1    

?$$,$"# G 170 593   

?$$,$"# C 10 37   

TNFRSF13C-H159Y ?5-*1*G' 

1=90 

@>3083*' 

1=315 

1 0,872 (0,182-4,182) 

U#1%08)#', 1      

T/T Wt 88 307   
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T/C Het 2 8   

C/C Hom 0 0   

?$$,$"# T 178 622   

?$$,$"# C 2 8   

 

-A")C)B 24  

   1DL"&#'#) 

I?@D*?,R$C?J 

)@@'@A?D 

0=?,,?IA) 

Hardy-Weinberg 

H/3/$$/&, U#1G:"# I75. @>3083*' ?5-*1*G' @>3083*' ?5-*1*G' 

V220A TNFRSF13B FM<1"# 5 0,04 0,05 0,2087 0,1468 

P251L TNFRSF13B FM<1"# 5 0,17 0,17 0,4041 0,6206 

P21R TNFRSF13C FM<1"# 1 0,05 0,05 0,9297 0,5768 

H159Y TNFRSF13C FM<1"# 3 0,01 0,01 0,8194 0,9151 
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5. 19T32313 
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D0. 6*$70. /80,, &"/ )3<0. K#3> 50. +"+$"#&3/KG/, *3*81,-.2/1 #" &*1*0"27' 

+$>+*' 0#8 /1#5#&#1":G#8 TNFRSF13B 5* Q$$.1*' /5-*1*G' 6* /10"546/0"27' 

/1*)>32*"*'. D0. 5817E*"/, $/6+>1#10/' 8)%J"1 0# &*&#1%' %0" 6*&>$#' /3"-6%' /5-*1<1 

6* $*6K#)/3/&4&> 5;1:3#6/ 7E#81 50# "50#3"2% 0#8' *8/"5-.5G/ 5* $#"6<M*"' /)% 

:">K#3/ )/-#&%1/, )3/&6/0#)#",-.2* . 6*$70. 041 /1#5#&#1":G41 TNFRSF13B, 

TNFRSF13C 2#1 ICOS 0/ #)#G/ 7E#81 585E*0"50*G 6* 0"' /10"546/0"27' /1*)>32*"*', 5* 

/5-*1*G' 6* E3%1"/ $*6K#2800/3"2, $*8E/"6G/.  

   !>5*" 041 /)#0*$*56>041 0.' 6*$70.', #" Q$$.1*' /5-*1*G' 6* /10"546/0"27' 

/1*)>32*"*' K73#81 /32*07' /)% 0"' ,:. &14507' &*1*0"27' +$>+*' 0#8 &#1":G#8 

TNFRSF13B.  H"# 58&2*23"671/, . 58E1%0.0/ *6K>1"5.' 041 +$/+<1 /80<1 5* /5-*1*G' 

6* CVID *G1/" 586+/0, 6* *2*G1. )#8 /1/K73*0/" 5* >$$#8' S/82>5"#8' )$.-856#;' 2/" 

/&&GT*" 0# 6,25% (1 50#8' 16 /5-*1*G' ,0/1 K#37/' 0.'). DE*0"2> 6* 0#8' 8)%$#")#8' 

0;)#8' /10"546/0"2<1 /1*)/32*"<1, :*1 /1"E1*;-.2/1 ":"/G0*3/ &*1*0"27' +$>+*' 0#8 

&#1":G#8 TNFRSF13B 5* /5-*1*G' 6* sIgAD, #;0* 5* /5-*1*G' 6* THI, *1< . 58E1%0.0/ 

*6K>1"5.' 041 +$/+<1 ,0/1 ":"/G0*3/ 8J.$, 5* /5-*1*G' 6* sIgG4D, %)#8 >&&"T* 0# 

18,18%. ?MGT*" 1/ 5.6*"4-*G %0" *G1/" . :*;0*3. K#3> 50. +"+$"#&3/KG/ %)#8 0# &#1G:"# 

TNFRSF13B *M*0>T*0/" 5* /5-*1*G' )#8 )/3#85">T#81 /1*)>32*"/ 5* 2>)#"*' 8)#0>M*"' 

041 /1#5#5K/"3"1<1 (&"/ )/3>:*"&6/ 0.1 /1*)>32*"/ 50.1 IgG4 8)#0>M.), *1< 2/0> 0.1 

)3<0. )/3%6#"/ 6*$70. :*1 ,0/1 M*2>-/3# /1 #" +$>+*' 50# 58&2*23"671# &#1G:"# 

*8-;1#10/" &"/ 0.1 *6K>1"5. 0.' /1*)>32*"/' , 0.1 2$"1"2, *"2%1/ 041 /5-*1<1.107 

?2%6., 0# &*&#1%' 0.' +/3;0*3.' 2$"1"2,' *"2%1/' 50#8' /5-*1*G' 6* sIgAD )#8 K73#81 

0#8' )#$86#3K"56#;' P251L 2/" rs2274892 0#8 &#1":G#8 TNFRSF13B 58&23"0"2> 6* 0#8' 

/586)046/0"2#;' /5-*1*G' )#8 /)#2/$;K-.2*, E3,T*" )*3/"0734 6*$70.'.  

 D;6K41/ 6* )3#.&#;6*1*' 6*$70*', 6*0/$$>M*"' 50# &#1G:"# TNFRSF13B *)":3#;1 

>6*5/ 50. $*"0#83&G/ 041 !-2800>341 in vitro,108 /$$> :*1 #:.&#;1 /)/3/"0,04' 5* 

/1#5#/1*)>32*"/ in vivo. F)")3%5-*0/, # /1#5#K/"1%08)#' 041 !-2800>341 041 

/5-*1<1 6* /10"546/0"27' /1*)>32*"*', /$$> 2/" . 2$"1"2, 0#8' *"2%1/, *":"2> 041 

/5-*1<1 6* CVID, *6K/1GT#81 6*&>$. *0*3#&71*"/.106,107 O" Salzer 2/" 581., )3#0*G1#81 

)4' 6*0/$$>M*"' 50# &#1G:"# TNFRSF13B 5* *0*3%T8&. 2/0>50/5. /)#0*$#;1 

)3#:"/-*5"2#;' )/3>&#10*' &"/ 0.1 *6K>1"5. CVID, *1< :")$> *0*3%T8&*' 6*0/$$>M*"' 

#:.&#;1 50.1 *6K>1"5. 0.' 1%5#8.107 

 H/3’%$/ /80>, 8)>3E#81 >0#6/ 6* +$>+*' 50# &#1G:"# TNFRSF13B 2/" 50/ :;# 

/$$,$"/, 0/ #)#G/ 7E#81 *$/K3<' 6*"4671/ 0/ *)G)*:/ 041 /1#5#5K/"3"1<1 0#8' 50#1 

#3% 2/" :* 1#5#;1.152 D0# )$/G5"# /80%, -*43#;6* %0" 0/ /)#0*$756/0/ 0.' )/3#;5/' 

6*$70.' *1"5E;#81 0.1 >)#J. %0" #" &*1*0"27' +$>+*' 50# &#1G:"# TNFRSF13B :*1 *G1/" 

/"0"#$#&"27' 0.' *6K>1"5.' /10"546/0"2<1 /1*)/32*"<1. FG1/" %64' )"-/1%1 
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%0" /)#0*$#;1 )3#:"/-*5"2#;' )/3>&#10*' 2/" *)")$7#1 K/G1*0/" 1/ *).3*>T#81 0#1 

K/"1%08)% 0#8', %0/1 581:8/50#;1 6* >$$#8' &*1*0"2#;' , )*3"+/$$#10"2#;' 

)/3>&#10*'.  A 8)%-*5. /80, *1"5E;*0/" /)% 0# &*&#1%' %0" K85"#$#&"2> >0#6/ K73#81 

0. 6*0>$$/M. C104R E43G' 2/6G/ 2$"1"2, , *3&/50.3"/2, 71:*"M. /1#5#/1*)>32*"/', /)% 

0.1 ;)/3M. 0.' 6*0>$$/M.' R220H 5* 71/1 /5-*1, 6* sIgG4 . #)#G/ %64' /)#85G/T* /)% 

0. 6.073/ 0#8 )#8 7)/5E* /)% CVID 2/" 07$#' /)% 0.1 )/3#85G/ &*1*0"2<1 +$/+<1, )#8 

*1< 7E#81 *1#E#)#".-*G &"/ 0.1 *6K>1"5. 5#+/3,' /10"546/0"2,' /1*)>32*"/' (%)4' . 

p.L69TfsX12), 7E#81 /1/&143"50*G 5* /586)046/0"2> >0#6/ 6* sIgG4.   

 [)4' )3#/1/K73-.2*, . 6*$70. 6/' 7:*"M* 8J.$, 58E1%0.0/ &*1*0"2<1 +$/+<1 

0#8 &#1":G#8 TNFRSF13B 50#8' /5-*1*G' 6* sIgG4. O" /1*)>32*"*' 041 8)#0>M*41 IgG 

#3GT#10/" %0/1 6G/ , )*3"55%0*3*' 8)#0>M*"' 7E#81 0"6, 2 $#&/3G-6#8' E/6.$%0*3*' /)% 

0.1 2/0<0*3. K85"#$#&"2, 2/" -*43#;10/" ,)"*' $/6+>1#10/' 8)%J"1 %0" #" )>5E#10*' 

*G1/" 2/0> 2/1%1/ /586)046/0"2#G.153 O" 586)046/0"2#G /5-*1*G' 8)#K73#81 /)% 

*)/1/$/6+/1%6*1*' +/20.3"/27' $#"6<M*"' 0#8 /1<0*3#8 2/" 0#8 2/0<0*3#8 

/1/)1*850"2#; 5850,6/0#', /0#)G/ 2/" /80#>1#5*' *2:.$<5*"' 2/" # K/"1%08)%' 0#8' 

)3#5#6#">T*" 6* 041 /5-*1<1 6* sIgAD.92 D0. +"+$"#&3/KG/ 8)>3E#81 )*3"#3"5671/ 

50#"E*G/ &"/ 0/ /G0"/ 041 /1*)/32*"<1 041 8)#0>M*41 0.' /1#5#5K/"3G1.' IgG *1< # 

3%$#' 0#8 &#1":G#8 TNFRSF13B 50#1 K/"1%08)% 0#8' )/3/671*" >&1450#'. ?MGT*" )>104' 

1/ /1/K*3-*G %0" . &*1*0"2, +$>+. p.L69TfsX12 )#8 50. 6*$70. 6/' /1"E1*;-.2* 5* 

/5-*1*G' 6* sIgG4D *)":3> 50. $*"0#83&G/ 0.' )340*N1.'. F)")3%5-*0/, 0/ TACI-/- 

:"/&#1":"/2> )#10G2"/ )/3#85G/5/1 6*G45. 5* %$*' 0"' 8)#0>M*"' 0.' /1#5#5K/"3G1.' IgG 

;50*3/ /)% *6+#$"/56% 6* -86#/1*M>30.0/ /10"&%1/.62 B/ *83,6/0> 6/' 586K41#;1 6* 

0#8' Bacchelli 2/" 581., #" #)#G#" 7:*"M/1 %0" 6#107$/ )#10"2<1 6* 6*0>$$/M. /10G50#"E. 

0.' C104R 041 /1-3<)41, )/3#85">T#81 6*G45. 041 8)#0>M*41 IgG2b 2/" IgG1, 

*1"5E;#10/' 0.1 >)#J. )*3G *)G:3/5.' 0#8 &#1":G#8 TNFRSF13B 50.1 *6K>1"5. 

/1*)/32*"<1 041 8)#0>M*41154 2/" 6* 0#1 Morell )#8 :"/)G5045* %0" #" /1*)>32*"*' 041 

8)#0>M*41 0.' IgG, /)#0*$#;1 :*G20. 5#+/3%0*341 :"/0/3/E<1 0#8 /1#5"/2#; 

5850,6/0#'.155 

 A 6*$70. 041 /5-*1<1 6* R== 2/07:*"M* %0" 0/ 1*#)$/56/0"2> 0#8' 2;00/3/ 

E/3/20.3GT#10/" /)% E/6.$, 710/5. K-#3"56#; 0.' )340*N1.' BAFFR, E/6.$, 72K3/5. 

0.' )340*N1.' TACI 2/0> 2/1%1/, *1< 50#1 #3% 0#8' *G1/" ":"/G0*3/ E/6.$> 4' 6. 

/1"E1*;5"6/ 0/ *)G)*:/ BAFF 2/" ":"/G0*3/ /8M.671/ 0/ *)G)*:/ APRIL 58&23"0"2> 6* 0#8' 

K85"#$#&"2#;' 6>3083*'. F)")$7#1, /)#2/$;K-.2* %0" . )340*N1. TACI 5E*0GT*0/" -*0"2> 

6* 0.1 )/3#85G/ 6#1#2$41"2#; 2$>56/0#' 2/" /31.0"2> 6* 0.1 72K3/5. 0.' )340*N1.' 

CD11c, *1< . )340*N1. BAFFR 5E*0GT*0/" -*0"2> 6* 0.1 )340*N1. CD79b. B7$#', )/3> 0# 

&*&#1%' %0" 0/ 1*#)$/56/0"2> 2;00/3/ 6* 8J.$, 72K3/5. TACI *G1/" )"# /1-*20"2> 50.1 

/)%)045. %0/1 :"*&*3-#;1 6* BAFF 2/" APRIL 58&2"0"2> 6* 0/ TACI /31.0"2> 2;00/3/, 



 105

:*1 /1"E1*;-.2* 2>)#"/ 5E75. 041 )340*P1<1 TACI /$$> 2/" BAFFR 6* 0.1 )3%&145. 0.' 

1%5#8. B# *;3.6/ E/6.$,' 72K3/5.' 0.' )340*N1.' TACI *G1/" E/3/20.3"50"2% 0.' R== 

2/-<' 0/ 1*#)$/56/0"2> 2;00/3/ 041 /5-*1<1 6* NHL )/3#85G/T/1 8J.$%0*3. 72K3/5, 

0.'. ?10G-*0/, . E/6.$, 710/5. K-#3"56#; 0.' )340*N1.' BAFFR )/3/0.3,-.2* 0%5# 5* 

1*#)$/56/0"2> 2;00/3/ /5-*1<1 6* R== %5# 2/" 5* 1*#)$/56/0"2> 2;00/3/ /5-*1<1 6* 

NHL. 

 A )3#7$*85. 0#8 R== 2800>3#8 7E*" /)#0*$75*" -76/ )3#+$.6/0"56#; )#$$<1 

:"/K#3*0"2<1 *3*81.0"2<1 #6>:41 2/" )/3> 0"' )3#5)>-*"*' )#8 7E#81 &G1*", )#$$> 

*340.6/0"2> :*1 7E#81 /2%6. /)/10.-*G. B# &*&#1%' %0" 0/ R== 2;00/3/ *2K3>T#81 0# 

6%3"# CD5, #:,&.5* 50.1 8)%-*5. %0" )3#73E#10/" /)% 0#1 !1 8)#)$.-856% 041 ! 

2800>341 # #)#G#' *G1/" &1450% %0" *)G5.' *2K3>T*" 0# 6%3"# CD5.  D0.1 >)#J. /80, 

581.&#3*G 0# &*&#1%' %0" 0/ CD5+ B 2;00/3/ 041 )#10"2<1 #6#">T#81 6* 0/ R== 2;00/3/ 

50. 6*&>$. :">32*"/ T4,' 0#8', /$$> 2/" 50.1 "2/1%0.0> 0#8' 1/ /1/)0;55#10/" 4' 71/' 

6#1#2$41"2%' )$.-856%' 50/ &*3/5671/ T</.156,157,158 ?)% 0.1 >$$., 7E*" :"/08)4-*G . 

8)%-*5. %0" . 72K3/5. 0#8 CD5 *G1/" /)3%5K#3. 50/ 2;00/3/ 0.' R== 2/" #K*G$*0/" 

50.1 *1*3&#)#G.5. 041 2800>341 6"/' 2/" 7E*" /)#:*"E-*G /)% 0#8' Wortis 2/" 581., %0" 

5* CD5- B-2;00/3/, 0# CD5 6)#3*G 1/ 8)*3*2K3/50*G ;50*3/ /)% in vitro 

*1*3&#)#G.5..159 H>104', 50/ )#10G2"/ 7E*" +3*-*G %0" 0/ 2;00/3/ 0#8 !1 8)#)$.-856#; 

*2K3>T#81 71/1 )*3"#3"5671# /3"-6%  IGHV 8)%08)41 2/" *)")$7#1 0# &#1G:"# 0.' +/3">' 

/$;5#8 041 /1#5#5K/"3"1<1 *G1/" /6*0>$$/20#.160 D0#1 >1-34)#, *)G5.' 0/ !-2;00/3/ 

0#8 !1 8)#)$.-856#; *2K3>T#81 50.1 )$*"#1%0.0> 0#8' /6*0>$$/20/ &#1G:"/. B# 

&*&#1%' %64' %0" 0/ R== 2;00/3/ 50# 60% )*3G)#8 041 )*3")0<5*41 K73#81 

8)*36*0/$$>M*"' 50# &#1G:"# 0.' +/3">' /$;5#8, :*1 /)#2$*G*" 0.1 )3#7$*85, 0#8' /)% 

0/ CD5+ B-2;00/3/, 2/-<' 0/ 2;00/3/ /80> 5* 2>)#"*' )*3")0<5*"' *G1/" "2/1> 1/ 

6*0/$$>5#81 0# &#1G:"# 0.' +/3">' /$;5#8 2/0> 0.1 /10G:3/5. 0#8 +$/50"2#; 27103#8.161  

 F20%' %64' /)% 0# )/3/)>14 6#107$# )3#7$*85.' 0.' R== 7E#81 )3#0/-*G 2/" 

>$$/. B# &*&#1%' %0" /2%6/ 2/" #" /6*0>$$/20#" 2$<1#" 7E#81 )"-/1%1 73-*" 5* *)/K, 6* 

/10"&%1# 2/" *2K3>T#81 :*G20*' 43G6/15.', 2/-<' 2/" . /1/2>$8J. %0" 0# &#1":"/2% 

)3#KG$ 041 R== 2800>341 *G1/" /32*0> 2#"1% 6*0/M; 041 6*0/$$/&67141 2/" 041 

/6*0>$$/2041 2$<141, )3#0*G1*" %0" 0/ R== 2;00/3/ )3#73E#10/" /)% 61.6#1"2> CD27+ 

!-2;00/3/.162 B# &*&#1%' 6>$"50/ %0" 0/ CD27+ !-2;00/3/ /)/10#;1 5* -86#/1*M>30.0/ 

/10"&%1/, :*GE1*" %0" 6)#3*G 1/ *G1/" 2;00/3/ 0#8 6/1:;/. D0# )$/G5"# /80%, 0/ R== 

2;00/3/ )#8 6*$*0,5/6*, /1*M>30.0/ /)% 0.1 )/3#85G/ , 0.1 /)#85G/ 8)*36*0/$$>M*41 

50# &#1G:"# 0.' +/3">' /$;5#8, ,0/1 CD27+. !>5*" %64' /80#; 0#8 *83,6/0#', -/ 

/1/6*1%0/1 1/ *2K3>T#81 2/" TACI 6"/' 2/" :*GM/6* )4' 0/ :;# /80> 6%3"/ 581>:#81 4' 

)3#' 0.1 72K3/5, 0#8'.  

B/ /)#0*$756/0> 6/' $#")%1 586K41#;1 )*3"55%0*3# 6* 0# 1# 6#107$# )#8 



 106

)*3"&3>K.2* )/3/)>14 2/" +3G52#10/" 5* 586K41G/ 6* 0/ )3%5K/0/ *83,6/0/ 041 

Seifert 2/" 581., )#8 )3%0*"1/1 )4' 0/ R== 2;00/3/ )#8 :* K73#81 6*0/$$>M*"' 50# 

&#1G:"# 0.' +/3">' /$;5#8 )3#73E#10/" /)% /6*0>$$/20/ <3"6/ CD5+ 2;00/3/, *1< 0/ 

R== 2;00/3/ 6* 6*0/$$>M*"' 50# &#1G:"# )3#73E#10/" /)% CD5+CD27+ !-2;00/3/ 61,6.' 

6*0> 0.1 *)/K, 6* 0# /10"&%1# 2/" 0.1 /10G:3/5. +$/50"2#; 27103#8. FG1/" /2%6. )"-/1% 

%0" . )/3/0.3#;6*1. /)#33;-6"5. 50.1 72K3/5. 041 )340*P1<1 CD27, BAFFR 2/" TACI 

1/ #K*G$*0/" 50.1 *M/$$/&, 0#8 !-2800>3#8 5* 1*#)$/56/0"2%.163  

H/3> 0"' *1:*GM*"' 6/' &"/ 0.1 )3#7$*85. 0.' R== /)% 0#1 !1 8)#)$.-856% %64', 

:* 6)#3*G 1/ /)#2$*"50*G . )"-/1%0.0/ 0/ 2;00/3/ /80> 1/ *G1/" )/3-71/ 2/" 0/ 

K/"1#08)"2>, /$$> 2/" 0/ &*1*0"2> E/3/20.3"50"2> 0#8' 1/ #K*G$#10/" 5* /80#/10"&%1/ 6* 

0/ #)#G/ 7E#81 73-*" 5* *)/K,.  

H3%5K/0/, #" Ferrer 2/" 581., 7:*"M/1 %0" . *1*3&#)#G.5. 0#8 8)#:#E7/ 0#8 !-

2800>3#8 (BCR) in vitro )3#2/$*G 6"/ /;M.5. 50.1 72K3/5. 041 )340*P1<1 TACI 2/" 

BCMA 50/ K85"#$#&"2> !-2;00/3/, /$$> :*1 *).3*>T*" 0.1 72K3/5. 041 )340*P1<1 

BAFFR, TACI 2/" BCMA 50/ R== 2;00/3/.164 C:"/G0*3# *1:"/K73#1 7E*" %64' 0# &*&#1%' 

%0" 0/ :*G&6/0/ 041 R== /5-*1<1 6/' 6* 0#1 IGHV1  8)%08)#, )/3#85">T#81 6"23%0*3. 

710/5. K-#3"56#; 0.' )340*N1.' BAFFR 58&23"0"2> 6* 0#8' 8)%$#")#8' 8)#0;)#8' 2/" 

*)")3%5-*0/ %0" . 72K3/5. 0#8 CD79b, +/5"2#; 5850/0"2#; 0#8 BCR 5E*0GT*0/" -*0"2> 6* 

0.1 72K3/5. BAFFR. H#$$7' 6*$70*' 7E#81 /1/K*3-*G 50/ 6%3"/ Zap-70 2/" CD38 0/ 

#)#G/ 581.-750*3/ *2K3>T#10/" 5* /6*0>$$/20#8' R== 2$<1#8' 2/" 6)#3#;1 1/ 

E3.5"6#)#".-#;1 4' )3#&1450"2#G :*G20*' 0.' 1%5#8.151 D0# )$/G5"# /80%, #" Capello 2/" 

581., 7E#81 +3*" %0" 0/ R== 2;00/3/ )#8 K73#81 0#1 8)%08)# IGHV3-21 )/3#85">T#81 

6*&/$;0*3. 72K3/5. 2>)#"41 6#3G41 *1*3&#)#G.5.', %)4' 0#8 CD25 2/" 0#8 CD54, /$$> 

2/" 6#3G41 )3#52%$$.5.'  %)4' 0#8 CD49c 2/" 0#8 CD62L.165 FG1/" K/1*3% )4' 

/)/"0#;10/" )*3"55%0*3*' 6*$70*', <50* 1/ :"*823"1"50*G /1 8)>3E*" 585E70"5. 6*0/M; 

041 IGHV 8)#0;)41 2/" #3"567141 /1#5#K/"1#08)"2<1 E/3/20.3"50"2<1 041 R== 

2800>341 2/" /1 /80, #K*G$*0/" 50. 5.6/0#:%0.5. 6754 0#8 BCR.  

B/ 0*$*80/G/ E3%1"/ 7E*" &G1*" &1450% %0" 5,6/0/ /)% 0# $*8E/"6"2% 

6"23#)*3"+>$$#1 586+>$$#81 50.1 )/-#K85"#$#&G/, /$$> 2/" 50.1 *M7$"M. 0.' R==.166,167 

B# 6"23#)*3"+>$$#1 /80% )*3"$/6+>1*" 0#8' )3#5:70*' BAFF 2/" APRIL #" #)#G#" 

)3#50/0*;#81 0/ R== 2;00/3/ /)% 0.1 /)%)045. 2/" )"-/1%1 1/ 5866*07E#81 50.1 

*)"+G45, 0#8' in vitro.168  U"/ 0# $%&# /80%, . 50%E*85. 041 8)#:#E741 BAFFR 2/" TACI 

7E*" )3#0/-*G 4' *1/$$/20"2, -*3/)*G/ 0.' R==. D0# )$/G5"# /80%, /)% 0. 6*$70. 6/' 

)3#728J* %0" 0/ R== 2;00/3/, /1*M>30.0/ 6* 0# *)G)*:# 8)*36*0/$$>M*41 50# &#1G:"# 

0.' +/3">' /$;5#8, )/3#85">T#81 6"23, 710/5. K-#3"56#; 0#8 )340*P1"2#; 6#3G#8 

BAFFR . #)#G/ 6>$"50/ #K*G$*0/" 5* 2>)#"/ 6*0/6*0/&3/K"2, 03#)#)#G.5. 6"/' 2/" mRNA 

6*0>&3/K/ /1"E1*;#10/" 50/ R== 2;00/3/ 5* )#5%0.0*' )/3%6#"*' 6* 0/ K85"#$#&"2> !-
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2;00/3/. B/ *83,6/0/ /80> )#8 73E#10/" 5* 586K41G/ 6* )3#.&#;6*1. 6*$70.,140 

:*GE1#81 %0" . 50%E*85. 0#8 BAFFR :*1 *1:*G21*"0/" &"/ 0. -*3/)*G/ 0.' R==. ?)% 0.1 

>$$., $/6+>1#10/' 8)%J"1 %0" 6%1# 6"/ 6*"#J.KG/ /5-*1<1 6* R== K73#81 8J.$, 

72K3/5. TACI 50.1 *)"K>1*"/ 041 1*#)$/56/0"2<1 0#8' 2800>341, /10"-APRIL 

-*3/)*80"27' )3#5*&&G5*"' )3#0*G1*0/" 1/ /2#$#8-#;10/" 6%1# 7)*"0/ /)% 0#1 7$*&E# 

72K3/5.' 041 8)#:#E741 TACI 2/"  BCMA. 

F)")3#5-704', /)% 0. 6*$70. 6/' )3#728J* %0" . 72K3/5. 0.' )340*N1.' TACI 

50/ R== 2;00/3/ 5E*0GT*0/" -*0"2> 6* 0.1 )/3#85G/ 6#1#2$41"2#; 2$>56/0#', . #)#G/ 

*G1/" 71/' )/3>&#10/' 2"1:;1#8 2/" /)% 0.1 /1>$85, 6/' 585E*0G50.2* 6* E*"3%0*3. 

72+/5. 0.' 1%5#8. O" Bernstein 2/" 581., )/3/0,3.5/1 %0" . )/3#85G/ 6#1#2$41"2#; 

2$>56/0#' 5E*0GT*0/" 6* 0.1 *)":*G145. 0.' R== 2/" *)")3%5-*0/ #" Yang 2/" 581., 

+3,2/1 %0" . )/3/)340*N1. IgM *G1/" 8J.$%0*3. 50#8' /5-*1*G' 6* R== 6*&/$;0*3#8 

50/:G#8 2/" /80<1 )#8 K73#81 2800/3#&*1*0"27' /146/$G*' (11q22.3).169 DE*0"2> 6* 0.1 

72K3/5. 0#8 6#3G#8 CD11c 50. R==, )/3%$# )#8 0/ :*:#671/ 50. +"+$"#&3/KG/ :*1 *G1/" 

5/K,,170 #" Wormsley 2/" 581., 7:*"M/1 %0" 6)#3*G  1/ 5E*0GT*0/" 6* 0# 50>:"# 0.' 1%5#8, 

6* 0#8' /5-*1*G' )3#E43.671#8 50/:G#8 1/ *6K/1GT#81 E/6.$%0*3. 72K3/5..171 B/ 

50#"E*G/ /80> :*GE1#81 %0" R== 2;00/3/ )#8 *2K3>T#81 TACI *G1/" )"-/1% 1/ 6.1 

*2K3>T#81 0# 6%3"# CD11c, *1< . )/3#85G/ 6#1#2$41"2#; 2$>56/0#' 50#1 #3% 0#8' 

*1:7E*0/" 1/ *)":*"1<1*" 0. 1%5# 0#8'. B/ 586)*3>56/0/ /80> *G1/" 586+/0> 6* 0# 

&*&#1%' %0" 0/ R== 2;00/3/ )#8 *2K3>T#81 TACI *G1/" )"# /1-*20"2> 50.1 /)%)045. in 

vitro 58&23"0"2> 6* 0/ R== 2;00/3/ )#8 7E#81 )#$; E/6.$, 72K3/5..  

[5#1 /K#3> 0.1 72K3/5. 0.' )340*N1.' BAFFR 50. R==, )$.1 0.w 585E70"5.w 

6* 0.1 )340*N1. CD79b, K/G1*0/" %0" 5E*0GT*0/" 2/" 6* 0"' )340*N1*' CD20 2/" FMC7. 

H3%5K/0*' 6*$70*' 7E#81 :*GM*" %0" /)% 0.1 72K3/5. 0#8 6#3G#8 FMC7  6)#3*G 1/ 

)3#+$*K-*G . 72K3/5. 0#8 6#3G#8 CD20,172 6"/' 2/" 0# FMC7 /)#0*$*G *)G0#)# 0#8 

CD20.173 B# &*&#1%' %0" . 72K3/5. 0#8 BAFFR 2/" 0#8 CD20 /2#$#8-*G )/3%6#"# 6#107$# 

72K3/5.' 50. R== K>1.2* E/3/20.3"50"2> 2/" 50# :*G&6/ 0.' /5-*1#;' 6/' 6* 0#8' 2 

2$<1#8' 2800>341 (71/1 K85"#$#&"2% 2/" 71/1 )/-#$#&"2%), %)#8 # )/-#$#&"2%' 

)/3#85G/T* 6"23%0*3. 710/5. K-#3"56#; 0.' )340*N1.' BAFFR, /$$> 2/" 0.' )340*N1.' 

CD20, 58&23"0"2> 6* 0#1 K85"#$#&"2% 2$<1#. ?)% 0.1 >$$. 6*3"> +7+/"/, /MGT*" 1/ 

/1/K*3-*G %0" 50/ 1*#)$/56/0"2> 2;00/3/ 041 /5-*1<1 6* NHL, )/3%$# )#8 

)/3/0.3,-.2* 6*G45. 0.' 710/5.' K-#3"56#; 0#8 BAFFR 8)#:#E7/, :* 5817+/"1* 0# G:"# 

&"/ 0# 6%3"# CD20, %)#8 . 710/5. K-#3"56#; *G1/" ":"/G0*3/ 8J.$,. DE*0"2> 6* 0# CD20 

6%3"#, #" Feng 2/" 581., )3%5K/0/ /1/2>$8J/1 0.1 )3#&1450"2, /MG/ 0#8 50. R== %)#8 

0# )#5#50% 041 R== 2800>341 )#8 *M7K3/T/1 CD20 ,0/1 6*&/$;0*3# 50#8' /5-*1*G' 6* 

6*0/$$>M*"' 50# &#1G:"# 0.' +/3">' /$;5#8 58&23"0"2> 6* 0# )#5#50% 72K3/5.' 50#8' 

/5-*1*G' 6* /6*0>$$/20#8' 2$<1#8' 2/" /2%6. /5-*1*G' )#8 )>14 /)% 0# 60,3% 041 
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R== 2800>341 *M7K3/T/1 CD20, 76*1/1 &"/ 2/"3% *20%' -*3/)*G/'.174 H/3’%$/ /80>, /)% 

0. :"2, 6/' /1>$85. :*1 )3#728J* 2>)#"/ 585E70"5. 6*0/M; 0.' 72K3/5.' CD20 2/" 0#8 

*)")7:#8 8)*36*0/$$>M*41 0#8 &#1":G#8 0.' +/3">' /$;5#8. F)")3%5-*0/, #" Tam 2/" 

581. 7:*"M/1 %0" /5-*1*G' 6* 03"546G/ 12 *6K>1"T/1 6*&/$;0*3. 72K3/5. CD20.175  

?2%6., 2/0> 0#1 )3#5:"#3"56% 041 )3#5:*0<1 BAFF 2/" APRIL :*GM/6* 

*)"+*+/"<1#10/' 0. +"+$"#&3/KG/, %0" 6%1# 0# 6%3"# APRIL /1"E1*;*0/" 5* 6*&/$;0*3*' 

58&2*103<5*"' 50#1 #3% /5-*1<1 6* R==, *1< 0# 6%3"# BAFF 50.1 )$*"#J.KG/ 041 

)*3")0<5*41 *G1/" 6. /1"E1*;5"6#.135,136 O" Tecchio 2/" 581. 7E#81 :*GM*" %0" /)% 0/ 

*)G)*:/ APRIL 50#1 #3% 041 /5-*1<1 6* R== 6)#3*G 1/ )3#+$*K-*G # E3%1#' 71/3M.' 

0.' -*3/)*G/', )/3%$# )#8 :* +37-.2* 585E70"5. 6*0/M; 0#8 APRIL 2/" 0#8 /)%$80#8 

/3"-6#; 041 $*82<1, 0#8 50/:G#8 0.' 1%5#8 /$$> 2/" 0.' 72K3/5.' 041 )3#&1450"2<1 

:*"20<1 CD38  2/" Zap70.136 C:"/G0*3# *1:"/K73#1 7E*" . *6K>1"5. 8J.$<1 0"6<1 BAFF 

5* 5 /5-*1*G' *2 041 #)#G41 #" 3 *6K>1"T/1 )/3>$$.$/ 2/" /80#>1#5*' *2:.$<5*"', 

8)#&3/66GT#10/' 0#1 +/5"2% 3%$# )#8 :"/:3/6/0GT*" # 58&2*23"671#' )3#5:70.' 50.1 

*6K>1"5. /80#/1#5G/'.176,177,178,179  

A 6*$70. 041 )#$86#3K"56<1 0#8 &#1":G#8 TNFRSF13B-P251L 2/" TNFRSF13B-

V220A, )#8 *G1/" #" )"# 2#"1#G, /$$> 2/" 041 )#$86#3K"56<1 TNFRSF13C-P21R 2/" 

TNFRSF13C-H159Y )#8 7E#81 +3*-*G 5* 6*&/$;0*3. 58E1%0.0/ 5* /5-*1*G' 6*  

/10"546/0"2, /1*)>32*"/ 5* 5E75. 6* 0# &*1"2% )$.-856%, 7:*"M* %0" :*1 )/3#85">T#81 

50/0"50"2> 5.6/10"2, :"/K#3> 4' )3#' 0. 58E1%0.0/ *6K>1"5.' /1>6*5/ 50#8' /5-*1*G' 

6* R== 2/" 50#8' K85"#$#&"2#;' 6>3083*'.   

D86)*3/56/0"2>, /)% 0.1 )/3#;5/ :"/03"+, )3#2;)0*" %0" 0/ 1*#)$/56/0"2> 

2;00/3/ 041 /5-*1<1 6* R==, )/3> 0# &*&#1%' %0" *2K3>T#81 0# 6%3"# CD27, 

)/3#85">T#81 50.1 )$*"#1%0.0> 0#8' E/6.$, 72K3/5. 0.' )340*N1.' TACI, 

"5E83#)#"<10/' 0.1 8)%-*5. %0" 0# $*8E/"6"2% 2;00/3# 6)#3*G 1/ )3#73E*0/" /)% 0#1 !1 

8)#)$.-856%. A 6*G45. 0.' 710/5.' K-#3"56#; 0.' )340*N1.' BAFFR 50/ 1*#)$/56/0"2> 

!-2;00/3/ 58&23"0"2> 6* 0/ K85"#$#&"2> !-2;00/3/ /)% 0.1 >$$., 2/-"50> 0# 6%3"# /80% 

2/0>$$.$# :*G20. &"/ 0#1 7$*&E# 0.' 8)#$*")%6*1.' 1%5#8 *1< )/3>$$.$/ . 585E70"5. 

0.' 6*G45.' 6* 0#1 IGHV1 8)%08)# *&*G3*" *340,6/0/ 5E*0"2> 6* 0.1 )"-/1, *)G:3/5. 

58&2*23"67141 IGHV 8)#0;)41 50.1 72K3/5. 041 /1#5#K/"1#08)"2<1 :*"20<1. B/ 

586)*3>56/0/ /80> 6)#3#;1 1/ $.K-#;1 8)%J"1 50.1 )*3G)045. /10"-BAFFR 2/" /10"-

TACI -*3/)*80"2<1 )3#5*&&G5*41. B7$#', #" 6*0/$$>M*"' 0#8 &#1":G#8 TNFRSF13B :*1 

*G1/" /"0"#)/-#$#&"27' 0.' *6K>1"5.' /10"546/0"2<1 /1*)/32*"<1 /$$> )"-/1%1 

5E*0GT#10/" 6* 0#1 K/"1%08)% 0#8' /1 581:8/50#;1 6* >$$#8' &*1*0"2#;' 2/" 

)*3"+/$$#10"2#;' )/3>&#10*'. 
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-G,A@'\' 

/$=)%N%>: O" 8)#:#E*G' TNFRSF13B/TACI  2/" TNFRSF13C/BAFFR *1*3&#)#"#;1 0#1 NF-

2! 50/ 1*#)$/56/0"2> !-2;00/3/ )3#50/0*;#10/' 0/ )"-/1%1 /)% 0.1 /)%)045.. 

@*0/$$>M*"' 041 &#1":G41 TNFRSF13B, TNFRSF13C 2/" ICOS, 7E#81 *1#E#)#".-*G 50.1 

)/-#&71*5. 041 /10"546/0"2<1 /1*)/32*"<1 2/" 50.1 *6K>1"5. $*6K#Z)*3)$/5"<1. 

D2#)%' 0.' :"/03"+,' ,0/1 . 6*$70. 0#8 TNFRSF13B 5* /1#5#/1*)/32#;10*' /5-*1*G' 2/" 

041 TACI, BAFFR 2/" ICOS 5* /5-*1*G' 6* R==. 

 9@$C& C)$ (KH?M?$: D8$$7E-.2/1 :*G&6/0/ 53 /5-*1<1 6* /10"546/0"27' /1*)>32*"*', 

94 6* R==, 30 6* NHL 2/" 315 K85"#$#&"2<1 6/30;341. A 72K3/5. TACI 2/" BAFFR 5* 

)340*P1"2% *)G)*:# *$7&E-.2* 6* 2800/3#6*03G/ 3#,' *1< 5* 6*0/&3/K"2% *)G)*:# 6* 

qRT-PCR. D0#8' /5-*1*G' 6* R== 6*$*0,-.2/1 )3#&1450"2#G :*G20*' 0.' 1%5#8, %)4' . 

72K3/5. CD38 6* 2800/3#6*03G/ 3#,' 2/-<' 2/" #" 8)*36*0/$$>M*"' 0.' +/3">' /$85G:/' 

041 /1#5#5K/"3"1<1 6* PCR-sequencing. D0#1 #3% /5-*1<1 6* R== 2/" K85"#$#&"2<1 

6/30;341 )3#5:"#3G50.2/1 0/ BAFF 2/" APRIL. A $*"0#83&"2%0.0/ 0#8 TACI *$7&E-.2* 

6*0> /)% 2/$$"73&*"/ 041 R== 2800>341 )/3#85G/ BAFF 2/" APRIL. D0#8' /5-*1*G' 6* 

/10"546/0"27' /1*)>32*"*' 7&"1* PCR-sequencing 0#8 &#1":G#8 TNFRSF13B, *1< 50/ 

:*G&6/0/ /5-*1<1 6* R== 2/" K85"#$#&"2<1 6/30;341 7&"1* /1GE1*85. 041 

)#$86#3K"56<1 TNFRSF13B- P251L, TNFRSF13B- V220A, TNFRSF13C- P21R 2/" 

TNFRSF13C- K159B. 

 !I?#G@K=*)#): U*1*0"27' +$>+*' 0#8 TNFSRF13B *6K/1GT#10/" 5* /1#5#/1*)/32#;10*' 

2/" 5* K85"#$#&"2> >0#6/. B/ !-2;00/3/ R== /5-*1<1 *M7K3/T/1 BAFFR, /$$> 6* 

5.6/10"2> E/6.$%0*3. 710/5. K-#3"56#; 58&23"0"2> 6* 0/ K85"#$#&"2> !-2;00/3/ 

(Median:6,1 IQR:4,6-7,5 vs Median:9,8 IQR:6,7-14,5), p<0,001. A )$*"#1%0.0/ 041 

/5-*1<1 6* R== )/3#85G/T* E/6.$, 72K3/5. TACI (Median:7,4%, IQR:2,1-20,8), 5* 

5E75. 6* 0#8' /5-*1*G' 6* NHL (Median:31,5, IQR: 9,6-61,8), p<0,001. D0#1 #3% 041 

/5-*1<1 0/ *)G)*:/ BAFF ,0/1 E/6.$> 2/" 0/ *)G)*:/ APRIL /8M.671/ 58&23"0"2> 6* 0#8' 

K85"#$#&"2#;' 6>3083*'. 9* :"/)"50<-.2* 585E70"5. 0.' 72K3/5.' TACI 2/" BAFFR 6* 

0.1 )/3#85G/ /80#>1#541 *2:.$<5*41, $#"6<M*41 , 0.1 )3%&145. 0.' R==. 

1D*IG,+=*)#): O" 6*0/$$>M*"' 0#8 &#1":G#8 TNFSRF13B :*1 *G1/" /"0"#$#&"27' &"/ 0.1 

*6K>1"5. /10"546/0"2<1 /1*)/32*"<1. A E/6.$, 72K3/5. TACI "5E83#)#"*G 0.1 8)%-*5. 

)3#7$*85.' 0#8 $*8E/"6"2#; 2800>3#8 /)% 0#1 !1-8)#)$.-856%. B# )3%08)# 72K3/5.' 

0#8 BAFFR /)% 0/ 1*#)$/56/0"2> !-2;00/3/, 0# 2/-"50> E3,5"6# :*G20. &"/ 0#1 7$*&E# 

0.' 8)#$*")%6*1.' 1%5#8. B/ /)#0*$756/0/ 6)#3#;1 1/ $.K-#;1 8)%J"1 50.1 

)*3G)045. /10"-TACI 2/" /10"-BAFFR -*3/)*80"2<1 )3#5*&&G5*41. 
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Abstract 

Purpose: TACI and BAFFR might participate in the survival of CLL cells, protecting them 

from apoptosis through NF-2B. Mutations of TNFRSF13B, TNFRSF13C and ICOS genes 

have been associated with antibody deficiencies. The aim of this study was to detect the 

mutations of TNFRSF13B gene in Greek patients with antibody deficiencies and to 

determine the expression of TNFRSF13B/TACI, TNFRSF13C/BAFFR and ICOS on CLL cells 

and their contribution to the phenotype and the prognosis of the disease. 

Materials and methods: Samples from 53 patients with antibody deficiencies, 94 

patients with CLL, 30 patients with NHL and 315 healthy individuals, were collected. The 

mRNA and protein levels of TNFRSF13B and TNFRSF13C were estimated by qRT-PCR and 

ow cytometry, respectively. BAFF and APRIL serum levels were estimated by ELISA. In 

CLL, the prognostic factors CD38 and the hypermutation status of IGHV gene were 

determined using flow cytometry and PCR-sequencing, respectively. CLL cells were 

stimulated by PKW, BAFF and APRIL and the apoptosis status was estimated by ow 

cytometry using an Annexin V-FITC/7-AAD (7-AAD) kit. The molecular analysis of 

TNFRSF13B gene was performed using PCR-sequencing and the detection of the 

polymorphisms TNFRSF13B-P251L, TNFRSF13B-V220A, TNFRSF13C-P21R and 

TNFRSF13C-H159Y using PCR-RFLP. 

Results: @utations of TNFRSF13B gene are found both in patients and healthy 

individuals. CLL patients displayed signicantly lower expression of TACI (Median: 7,4%, 

IQR:2,1-20,8) compared to NHL patients (Median: 31,5, IQR: 9,6-61,8), p<0,001 and 

lower MFI of BAFFR compared to healthy controls (Median: 6,1 IQR:4,6-7,5 vs Median: 

9,8 IQR:6,7-14,5 respectively). Serum BAFF was absent in the majority of CLL patients. 

Additionally, CLL cells with low or absent TACI expression were more susceptible to 

apoptosis in vitro after stimulation with all mitogens. TNFRSF13B/TACI expression and 

TNFRSF13C/BAFFR expression were not signicantly associated with the presence of 

autoimmunity, the infection risk and the prognosis of CLL.  

Conclusions: The mutations of TNFRSF13B are not causative factors for the apperance 

of antibody deficiencies. Bhe low TACI expression suggest that CLL may derive from 

CD5+ B cell populations rather than memory B cells and low BAFFR MFI could be used for 

the detection of minimal residual disease of CLL. These ndings should be taken into 

account in the case of anti-TACI and anti-BAFFR therapeutic approaches. 
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