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Abstract

BCL10 and MALT]1 interacted with each other and were present in many cells.
Upon stimulation, they associated with various CARD-containing proteins to form
CBM complexes which then mediated the activation of NF-kB signaling pathway.
Previously, we and others demonstrated that BCL10 was cleaved in the C-terminus by
MALTI in Jurkat T cells treated with TPA and ionomycin. In 2008, amino acid residue
Arg228 of BCL10 was reported to be the cleavage site. Different from what was
reported, our serial deletion mutants of BCL10 suggested a probable cleavage site at
Leu225. In the present study, several proteomic methods will be utilized to elucidate the
discrepancy. The location and the function of the cleaved C-terminus peptides will also
be investigated.

Firstly, anti-BCL10 antibodies were cross-linked to protein G sepharose chemically
to generate an affinity column to purify either full length BCL10 or cleaved BCL10
from Jurkat T cells treated with TPA/lonomycin or not. An average of 5-10 ng BCL10
could be generated from 2x10° cells using an affinity column made from 80pg antibody.
Secondly, fusion construct FlagBCL10 GFP was generated. Co-transfection of
FlagBCL10 GFP and MALT1 in 293T cells would generate truncated FlagBCL10 which
could then be isolated by commercially available FLAG affinity gel. An average of 50

ng purified products could be generated from 10 pl packed gel. LC-MS/MS was utilized
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to identify the cleavage site. Protease, Asp-N, cleaved at the N-terminus of the amino

acid residue aspartate. Treatment of full length BCL10 or BCL10 cleaved at Leu225 or

at Arg228 with Asp-N would generate polypeptides with M.W. of 3196.5 daltons,

2225.9 daltons and 2625.2 daltons, respectively. These fragments should be easily

distinguished by LC-MS/MS. Unfortunately, LC-MS/MS failed to detect these

fragments so far. It might be due to the proline residue right before the Asp-N cleavage

site. Capillary Zone Electrophoresis (CZE) was utilized to analyze the C-terminus

peptides RSRTVSRQ and TVSRQ. The two peptides could be efficiently separated by

CZE. The detection sensitivity was estimated to be 5 ppm.

Site directed mutagenesis was employed to investigate the role of amino acid

residues Leu225 and Arg228 of BCL10 played as a substrate of MALT 1. Degenerate

primers were utilized to generate the following mutants : BCL10 L225A, BCL10 L225G,

BCL10 L225Q, BCL10 L225K, BCL10 L225R, BCL10 L225E, and BCL10 R228G. All

mutant constructs were transfected into 293T cells along with the MALT1 expression

vector and tested for their ability of being a proteolytic substrate. BCL10 L225K and

BCL10 L225R could be processed by MALT1 as wild type BCL10. MALT]1 failed to

cleave the other mutants (BCL10 L225A, BCL10 L225G, BCL10 L225Q, BCL10

L225E, BCL10 R228G). These data suggested that both Leu225 and Arg228 were

critical for cleavage. Interestingly, double mutants BCL10 L225R,R228G retained its
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ability to be cleaved by MALT1. Mutation at the amino acid residues Phe222 and

Leu223 of BCL10 L225R affected its ability of being a substrate of MALT1. While

BCL10 F222A,1L.223T,L225R (FL4) retained its ability as wild type BCL10, mutants

BCL10 F222H,L223E,L225R (FL-1), BCL10F222S,L223E,L225R (FL-2) and

BCLI10F222E,L223A,L225R (FL-3) were not able to be processed. The mechanisms by

which these mutations affected MALT-1-mediated cleavage on BCL10 will be discussed

in the text.

We failed to introduce the cleaved C-terminus polypeptides RSRTVSRQ into

293T cells. Therefore, the eight amino acid residues RSRTVSRQ at the C-terminus of

BCL10 were fused at the C-terminus of GFP to investigate its effects. GFP-RSRTVSRQ

showed a diffuse-distribution pattern as GFP. Expression of GFP-RSRTVSRQ did not

have effect on BCL10-induced NF-«xB activation.

Key words : BCL10 ~ MALT]1 ~ cleavage ~ Leucine ~ Arginine - peptides
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(CARD11) 2 CARMA3 (CARDI0, Bimpl) ~ 4 &] &4 &% ~ # = 422 p M= fm
*¢ (nature killer cells, NK cells) ~ % 2t-4 % fm ¥z 3> 5% @ 1 NF-«xB 3 4 @ f 0 5
(Bertin et al., 2000; Wang et al., 2001; Wegener et al., 2007) - # # & % ¥ & X 3|4
| geis 0 B B ¢4 w513F 5 ITAMs (immunoreceptor tyrosine-based activation
motifs, & B & % F M5 7], YxxL-xes-YXxL) €14 3 - ITAM % F| Src s fific i
8 o 31 H T s, Sk A 4 ByET™ 2 (Isakov, 1998; Samelson, 2002) » B &
A ITAMs e T/B % % CD3 # Igo~IgB»NK im% 2 % &% % 'm% 5 FcRy
2 DAPI2 > % [ ih2 B 5513 e ITAMs & + o 28 e 02 B L GPCR
(G-protein couple receptor) » 1 & & F|* & it Gprotein ¥ 7 b fAFE e Go 2 F LT
7 : NF-kB (Thome, 2008, BT ) o T & (7 F fmie gt (BRI 9F %82 el 3 ©
Mg Emr ok B9 AT B X plfh (s 4 4 o NF-xB 4 @

AR T d 5 BT
S FUR Flg T fnv% e NF-kB 3 4, i vLae 5

% T/B fm?e 2 3 Fuk §]4cté (Thome, 2008, 4= ) > % ¢ CD3 7 ITAMs 7
Tyr % I #kfs i+ > ¥ 31 tyrosine kinase> Lck 2 ZAP70 (zeta-chain-associated protein 70

kD) & it PLCy (Kane et al., 2000) » /& it 73 PLCy ¥ #- PIP; (inositol phospholipid)



‘K f# = 1P (inositol triphosphate) *# DAG (1,2-diacylglycerol) » i¢ ‘wfe & i Ca’"k R
A Fi PKCO (B fm?2 i PKCP) » PKCO #ifis it CARMAL linker + 7 Ser552 »
Ser637 £2 Ser645 (Matsumoto et al., 2005; Sommer €t al., 2005) & H ..“:éﬁé#‘r P |
CARD domain ¥ BCL10 77 CARD domain % & > #%_i& MALTI oligomerization > i
41* CARMAI1 5 MAGUK domain *x 31 & *5 % (lipid raft) - MALT1 12 & C =384
22 TRAF6 (tumor-necrosis factor receptor-associated factor 6) 2 & » TRAF6 5 E3
ligase » # % IKKy (IkB-kinase, NEMO) _} i& {7 K63-ubiquitylation > ¢* *¢ » TRAF6
¢ autoubiquitylation ¥ % & TAB2 (ubiquitin % & 39 &) > &3] TAKI » :£- % &
IKKP #ips i+ (Wang etal., 2001) - IKK 4F & % = ubiquitylation &2 gifik i £ fr 182
IKK /&t > & IkB F gifa it 7 2 H i& {7 K48-ubiquitylation > i%¥ 3 proteasome i& {7
%2 NF-kB 7 [me JFie » e 0 B8 68 0 AT » #5055 2 e
e~ Frdlimre k- 2 e gk cp b A4 (Rawling et al., 2006; Thome,

2008) o A m o plmre A iE b 12 > $3 IKK 4F £ f4rmAg 512 CBM 47 6 817 3
3% > P w a3 i MALT1 & BCL10 =1 ubiquitylation ¥ it &7 51 IKKy (&
3 ubiquitin sensing domain) I ' 4§ & %8 <0k & F] % (Oeckinghaus et al., 2007, Wu
etal., 2008)° 1T KA F 7 F M X f e Jurkat T w2 2 primary T fw¥e er%g |§ + >
Caspase-8 &2 BCL10 ~ MALT1 - TRAF6 2 IKK 47 £ %8 2 7 % & & # (Suetal., 2005;
Misra et al., 2007; Kawadler et al., 2008) » ¥ #_i& NF-kB 7% it o COP9 signalosome
(CSN) 2 ¢ &wv uAFF Tweafih *» i > H ? CSN ¥t [kBa %% 3 8 & Jf
378 % M CSN ¥ &2 MALT1 2 CARMAL % &> # £ 2 BCL10 % R (Welteke

etal., 2009) -
BOARME fnve 2 B RE A S0 b NF-kB o, @ ki s

BRI E fmre 22 % &gk fm?e (monocytes, DCs) B>t A X A B - Tk o = Jﬁ

#1 % 22 e CARD-containing 3-v B4 s Z_CARMAL 2 CARD9 © #+** ITAM #p B



X BH T CBM 4§ & #9751 42 NF-xB 2 4, @ ¥ 2 57 f2 (Hara, et al., 2007) »

¥

R PR AT g i P ent T OET R ok T IR R DS fite B 4 CBM 47 £ 48
AP R e WH A wmrgd B F a4 F kAt RS
(Gross et al., 2008) = pt ¢ » ‘0 ¢ ITAM 4p B X Barildegnn 4 @38 » Dong &
& 2006 1 Raw 264.7 'm*¢ (macrophage) 4 11 BCL10 & MALTI 7 %2 &

LPS-TLR4 21 &, @i£2 ¢ (Dongetal., 2006) » = CARD9 £.% 4 & TLR 2t £, @
i iE v EdE £ £ 3k (Gross et al., 2006; Hara et al., 2007) »
MU R AUR P LB e b NF-xB o7 4 @ E R 2

GPCR #77 #2 &+% 3 CARMA3-BCL10-MALT1 (Klemm et al., 2007; Wang et
al.,2007) » #F7 3 e 5 §enps /S & LPA £ angiotensin IT 7 §1 i GPCR #73
@ iE > & LPA 1% GPCR % > g 51t T 5 PKC F-v 0 7% i MEKK3 i& & IKKB
B 1t » b ¢ ez 3] Boarrestin 2 (Sun et al., 2007) #- CBM #f £ 48 2 TRAF6

Grabiner et al., 2007) #5351 3 <X B » & {575 * NF-xB » @ mPe el 4 ~ E 1L o
23

» BCL10

13 a9 233

CARD Ser/Thr rich domain

BCL10 # 4 ¥_f MALT lymphoma t(1;14)(p22;q32)#74 &4t ke s F|p & £ 2

B cell lymphoma 10 (Wills et al., 1999; Zhang et al, 1999) » %] & = CIPER, CLAP,
mE10, CARMEN » BCL10 3-¥ & 5 233 Bi%efp - »+ 255 262kD - 2 54f

¥ & % N #7CARD domain 2 C #¥0 Ser/Thr rich domain » N #3 59 CARD domain

‘5\

pave v 22 @ B4 CARD domain 3-v B3 % &a 4 » I:E oligomerization
VPR B YRR 0 4o CARMAL » %% CARD domain + £ & B % § Hch
FARRREORAIEHE F0 T E i 4 3§ NF-«B e it »C 55§ 7 Serine

% Threonine 15 7| R 22 BCLI10 chgph i & 5 B 542 o
3



BCL10 4 i 22 NF-xB 3 5, 825 :qR8 14

BCL10 4% 2 ™ ¥ & CARD-containing 3~ & 2 MALT1 % & )= 4f & 4
Bt 4 @R 0 NF-kB o 84 4430 & T fw %2 S8R Pligeis BCLIO ¢ F Bife i+ &
FiEeIR g > HAWME RE R B A FE o823 2008 & 50k 0 F LAY
F 45 9 BCL10 ¥ 9 BipL i &2 ubiquitylation ™2 f w & & % 33 77 classical NF-kB
W4 @R o a7 & B I BCL10 egips i 7% 222 4 alternative NF-xB 731 &, @
(Bhattacharyya et al., 2010) -

IKKpB ¥ % Ser134 ~ Ser136 ~ Ser138 ~ Ser141 ~ Serl44 i& (7gaps it » & BCLIO
2 MALT1 # #gm f »#3d TCR #13l42 e NF-«kB 2 4 @ vE (Wegener et al.,
2006)-Lobry 7 45 1} IKKB # ¥+ CARD domain }+ 1 Thr81 % Ser85 #ifi& i » i¢ BCL10
#% B-TrCP (B-transducin repeat-containing protein) k@ % | *# f# » $r#] NF-xB
&1 (Lobry etal.,2007) » & 4Fig L gk it R BE (TR B > € F R R
(cytokines) =73 4c (Wegener et al., 2006; Lobry et al., 2007)-Ishiguro { 45 ¥ CaMKII
(Ca**-calmodulin-dependent kinase II) ¥ % Serl38 it {7 #4fk it » 11 f % 23 47 NF-kB
en5t 4 (Ishiguro et al., 2007) °

BCL10 gt i % % NF-kB ch 447 iF* p 3 @of IKKB - IKKB*% 7 7 f =
DI NF-kB cie 4 2 %b > #3048 2474 CBM 4 6 B ens 22 B & ¢ Jf e
(Wegener et al., 2006) - Ruefli-Brasse % 4 % 3 Ser/Thr j#fi# RIP2 # & BCL10 % &
(Ruefli-Brasse et al., 2004) » @ #& RIP2"% & ¢ > d TCR #73!42 7 NF-xB 2 4 @ ¢f
¢ = |#r4] (Kobayashi et al., 2002)> 2 7+ BCL10 swifk it 7 i & NF-xB 3 4 @:L
T RFreni®d o P A AR AR E hF IR RIP2 VHH & FHR T (Lobryetal.,

2007) -
BCL10 #if& it 4= actin polymerization % &% chff % 22 BCL10 ubiquitylation

actin polymerization ¥4t ¢ % ‘m*z 2t E (spreading) 2 5 ¥t 4 {* £ & > Rueda &



A #p Ser138 gz it ¥t T sw*s chactin polymerization & 3 38 eni®# » 1 250
% f§ 75 = (conjugate formation) (Rueda et al., 2007) - & TNF-a ]2 T > Akt
¥ ¥ BCL10 Ser218 % Ser231 i& {7#4f& i* 3¢ BCL10£ BCL3 % & - ¢ 2 i£4% (Yeh
etal., 2006) » &N S BCLIO $if infa b ¢ 04 #A75 > @ a8 & MALT #
% t(1;14)(p22;q932) % t(11;18)(q21;921) (MALT Lymphoma) ¥ ¥ % 3L BCL10 &
Pro B s 1) OBCLIO 7 4t £ F f #4205 % > 1 p 51 BCLIO § 44 j2 (Lobry
etal., 2007) » p* ¢ » $1h A BCLIO 7 7 4 & TFIIB » # % #4575 © 13 (Livetal.,
2004)- H i %3+ BCL10 ¢ i3 47 (£ * & 3% ubiquitylation> ¥ % NEDD4+Itch~cIAP2
¥+ # ubiquitylation & H *% f# @ #r 4] NF-xB ;% 14 (Scharschmidt et al., 2004; Hu et al.,
2006) = 2007 # Wu & 4 Rl4p &} BCL10 ¥ = CARD domain } 1 Lys31 ¥ Lys63 i&
7 K63-ubiquitylation® ¥ 4 NEMO % & » #43+ 7% i* NF-xB #_& & cn(Wu et al., 2007)-
wiz ¢ H b+ £ AW BCLIO ¥ 3 3R § R I g ~ SRk iR

% & i NF-kB eic # > ¥ CARD domain + 3 & % F 1Lehg AL > P+ 53
Rgy miFARBEET] (Guiet et al., 2000; Schaefer et al., 2004) B 5 5k Hig &2 7% it
NF-kB g 4 ¥ i & 5 F M %L o B 5 Sk @4 BCLIO ~ £ 2 1 BZ
Il @ EtRePiER ¥ & * actin depolymerization % 4+ X Pl dr] o Aom £ e F 2%
3 40 % (Guiet et al., 2000) -

'ﬂ);"J",f BCLIO /| 8% % 8g7 ] R g4t 4 > 2 BCLIO #® s &
% eyl 2 §_TPA (12-O-tetradecanoly-phorbol-13-acetate) /lonomycin § T & {7 /5
b B e 4 > BT LR T e NF-kB L L BIER A 4 T 4% g
MAPK ~AP-1 3 Ca?'2 4 @ vfpe mp| * £ 8 2% (Ruland et al., 2003; Ruefil-Brasse et
al, 2003)- ¢+ #F BCL10 ek £ # % B2 8w’z &= > &1 BCL10 82 7 7 CARD domain
fe ¥ 2L 427 4% &= (Ruland et al., 2001) » ¥4+ BCLI0 #1#>ifehs & 5 ¥ ¢ &
classical NF-xB 3t & @ ifge s i1 8 Bl 5 A7 7 4p 91 BCLI10 %17 alternative NF-xB %
INK-2 e3n 4 @i pe s » ¥ ac 2L X L 4p M (Blonska etal, 2007) - ~ & £ 3R
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BCL10 g &1 NF-xB > @ 4 MALT1” & LIPS R P2 (mouse embryonic
fibroblast)® + & % 3 BCL10 % 3 € + t§'% i< NF-xB & i > &5 MALTI ¥ &2

BCL10 % F i#i& NF-kB 7% i it #  (Ruefil-Brasse et al, 2003)

= ~MALT1

415 464

1
Bolol-Bl co I

MALTI 2> % % mucosa-associated-lymphoid tissue lymphoma translocation

824

genel > £ 3 824 Breflph > ~F €595 92kD> ¢ 7 1 i death domain (DD) > 3
® Ig domain 2 1 i caspase-like domain (CLD)’> # ¥ Ig domain ¥ ¥2 BCL10 "=k &
B 7] 107-119 % & » i8¢ MALT1 oligomerization @ % i* NF-kB (Lucas et al., 2001) »
DD 1 igenend & p @ v 7 '}%'- Y373 a‘% 41 DD ¥ ¥2 BCL10 7CARD domain
2 & (Langel etal., 2008)> F = % #ic 4 325 MALTI {%’gv} BCL10 s CARD domain
4 %351 CARMAL 7= CBM 4§ & #8>m MALTI 7= ¥ & # £ CARMALI s coiled-coil
domain & & £ % & BAF & & > Ml 4 @R (Che et al, 2004) - TRAF6 7 £ % 2
® Ig domain (309-319 a.a.) 2 CLD {$ & & 7% & (651-657 a.a., 804-809 a.a.) » v
51 IKK complex @ 7% it NF-kB (Sun et al., 2004; Noels et al., 2007) - CLD p =@ & &
$ MALT1 *» ] 8 ¢ 40% § BCL10 82 A20 chis 4 2% e F#-H A7)+ L3
B g e His415 ~ Cys464 2 7 R > BI*7 &l 4 ) 2 > ¥ *% i€ NF-xB /& it et
4 (Coornaert €t al., 2008; Rebeaud et al., 2008) - Zhou * * 4 3 MALT1 5 C = ¢
#% ubiquitylation (Zhou et al., 2007) » ¥ 12 i® 5 1 B scaffold protein 14 i& {7 T 4 +
xp | 3, @i

ﬁ_kfﬂ;"l% MALTI /| & F %A d Thwefih X 82 B oz i £ o155 1 eh
NF-kB ~ INK ~ p38 2t &, @ E LiT € 22X PP e 2 A ERK IR R R =l ]
Ca™ teim¥ ek & % 1 (Ruland et al., 2003) o g+ ¢ » T fm* % 384 B ‘%

(Marginal zone B cell, Bl cell) § 3 % ¥ 7 %< % - # & 3]22 BCLI0 £ 5171 /|
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El4p i (Ruland et al., 2003; Ruefli-Brase et al., 2003)- e ¥ f+ & % 3 MALT1 & #
5142 NF-xB 7% i » 57 MALT1 ¢ oligomerization ¥ NF-«kB 3t 4, @ £ 5 /T 4p &

F & o %2 BCLIO £ F 4 L3t fm#s 44 > B NF-kB /& 1 42 4 3 o

415 464

= ~ MALTI1 3 #*» 4] BCL10

BCL10
CARD

MALT1 o ** &2 ef 5L 4fccaspase 7 8 BAR L& » % £ 5 B & % F 1 Cys-His
diad » F]#t * AL % paracaspase (Uren et al., 2001) » & rf 5 #fv& — f1 paracaspase °
MALT1 $#* %75 @ freficaspase X f 0w £ 2877 2] > F]gt » T 25 P FEaH 3
4 MALTL 2% 5 39 7% - i Uren % 4 1945 T "6 1048 3D B4 47900 2 %
TPl % 7 i Aei-kiveflfh ) P eniEiRl % %~ & Snipas ¥ A ch P %@ F R -
% 27 [ caspase (f T MR APL) c 2 AP FHRFAFTT P F IR0 Y

TPA/Ionomycin §] Jurkat T fm% » ¥ 12 5 — #a BCL10 eh4 + & /] 2 p 4 |2

BCLI0 - & & [ 4 3 BCL10 GFP 2 MALT1 & 293T fm¥ ¥ i212 2 Bift it x4 e

2 AV BRI AR A F £ BCLI0 > &5+ BCL10 % ] MALTI 73 7 2 >

€ % & BCLI0 0 C s @ # B X9 5% (MBI ) R ET &7 3l

BooiGE ¥ 225 Brkiph o depi(Leu225) v oA A H 73 =% - 2008 & Rebeaud %

* ¢ 4 Nature Immunology 45 &t BCL10 ¥ < MALTI 3£ %7 3] » &7 MALTI /&
Lo AR BE o L BB ot E 228 1 vk A VR (Arg228) A T A e

E gkl B (Rebeaud et al., 2008) -
BCL10 % % f8 % % 3] MALT1 3# ¥ & iR %

BCLI0 % 5| MALT1 5 > 248 % P 5 A TH = 3k ~BH T b~ p AMS
% ¥ 2 B (Rebeaud et al., 2008 ; our lab) » H i ef fgitm?e ~ N L w2 2 + 2
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e Bl AR P Ady e T i 227 CARMAL a R o e 320 0 7 2l e o b

B
MALT1 3% %7 2] 4 oz el

BCL10 & TCR/BCR T #7351 e NF-xkB 2t 4, @353 ¥ V4 ek & 5 2R

@ BCL10 $ & % $|*» 2] % % BB NF-xB i i“ 428 » & § € integrin 3% ¥ T ‘w2
et % & & (adhesion) > ¥30 {8 X LA ApF £ & (Rebeaud et al., 2008) ; A20 (2 #-
ubiquitin &h3-d ) A FEZ N5 MALTL ehy - @ X f > A20 ¥ 5 d # i
K63-ubiquitin ™ § 34 47 NF-xB /& * #2& > @ A20 % 3|*7 215> ¢ ¢ H Fr4] NF-xB
B i 4 e PR FRIV A F1 5 2 218 2 2 deubiquitinating OTU domain
R B¢ X 3% & (Coornaert et al., 2008) o iz #- MALT1 s % 5 1t =% %8
(C464A, H415A) » NF-kB 3 &, B eb#e /7 € % Fl3v4] > A7 MALT] e 7 3 i3 2

BBy FFY o
MALT1 &isi b e

35k T AL Y NF-kB e i b o & 0 T e avh
B ie R A4 NF-xB 3 4 @R /2 5 5 & P & (Baudetal., 2009) > & 457838 4r
#] IKKo ~ IKKB ~ BTrCP & o e d *rigiin & @il s 5 77 5 S8 H s anpejs > )t
LR T o i LB 0T 'E 0 2008 & Rebeaud ¥ 4 £ Coornaert ¥ 4 #

T MALTL 5 v e P HEF 25 >

®

i 3 € W NF-kB & it e 4 > F]pt
B P MALTL 405 1 =8 > 837 (75 - BAThEH 5902009 # 4 B F 2
f A g A A1 Rk ed] MALTI shpg & a0t 0 = 34 3] NF-kB e it 2
/T‘ 6% (ABC DLBCL, activated B-cell-like diffuse large B-cell lymphoma) -’ %3+ 2
s BT AT a4 £ 3 44> B4 GCB DLBCL (germinal center B-cell-like) %
NF-kB-independent # % 8255 > Ag7 H & — {4 o Fpt s 357 /o H & NF-«B # 57

it er%6 % (Ferch et al., 2009; Hailfinger et al. 2009) -
8



#>° BCL10 % MALT1 # 7 & 2 = 8 8 22257 1) {8 ¥ fmie e 02 4
ZF ERF TN AR M S 2 3 BCLIO g7 7 2] (B &

W B ] BORP Bln e R B g 0 L= H AR T gk 4



\\\

AR s HREE3 R

— Pl kR

- B pupl

Mouse anti-BCL10 monoclonal antibody | (Santa Cruz, 331.3)

Rabbit anti-BCL10 monoclonal antibody | (Santa Cruz, H-197)

Rabbit anti-MALT1 polyclonal antibody | (Sana Cruz, H-300)

Rabbit anti-GFP polyclonal antibody (Our lab)

Mouse anti-GAPDH antibody (BioDesign international, H86504M)
Mouse anti-Flag monoclonal antibody (Sigma)

Mouse anti-Flag polyclonal antibody (% k%)

= Bkl

Goat anti-mouse IgG antibody Jackson

Goat anti-rabbit IgG antibody Jackson

SRR (CHE-) 2 FHER (AW
¥ BCL10 constructs : pRecCMV-BCL10, pRcCMV-BCL10 GFP, pCMV-FlagBCL10 (*
Bl = ), pCMV-FlagBCL10 GFP(*4 ] = ), pET21a-BCL10-His

3¢ BCL10 mutants : pRcCMV-BCL10 L225DGFP, pRcCMV-BCL10 R226GGFP,
pRcCMV-BCL10 R228GGFP, pPRcCMV-BCL10 L225A, pRcCMV-BCL10 L225E,
pRcCMV-BCL10 L225R, pPRcCMV-BCL10 L225K, pRcCMV-BCL10 L225Q),
pRcCMV-BCL10 L225G, pRcCMV-BCL10 R228G, pPRecCMV-BCL10 L225R,R228G,
FL1, FL-2, FL-3, FL-4 (*4 Bl - ), pET21a-BCL10 1-225, pET21a-BCL10 1-228

X MALTI constructs : pRcCMV-MALT1-myc, pPCMV6XL5-MALT1

1t p-NF-kB-Luc

1t p-CMV-Renilla-Luc
10



1t pReCMV-GFP-RSRTVSRQ (4 Bl = )
X pGFP, pGFPemd-bm
= ~ %l % % iz 'm¥% (Preparation of competent cells)

rLE T #P D < 54 B DHSa hE - 0 8 0 2mlshLB 3 %% (10 mg/ml
NaCl, 10 mg/ml trypton, 5 mg/ml yeast extract)® » 3% 37°C ~ 150 rpm ¥ % 5 ¢ 6 &
B %2 2 ¥t 2ml enfEie4e » 200 ml (LB 35 & 15 & 0 % 2o 5 ODgoo
X1 0.3-0.5(2-3 -] pF)s % B skt 10 A 48> 1 3,000 rppm (KUBOTA 1920) . 4°C
10 A4 3 ‘}%"}fé » & 12 40 ml TFBI (30 mM KOAc, 100 mM RbCl,, 50 mM
MnCl,, 10 mMCaCly, 15% glycerol, pH=5.8) = > fxF88 » B >tk b 2-3 /] BFis >
723,000 rpm £ 4°C 4t 10 4 404+ #3% > 12 20 ml TFBII (10 mM MOPS, 10 mM
RbCly, 75 mM CaCl,, 15% glycerol, pH=5.8) #-F4 = 2 i#4 > # X1 1.5ml
eppendorf tube » & & 100 £ 300ul » 5 >-80°C 7k 44 °
z ~ &3 (Transformation)

#-F 48 DNA “4c » 100 ul 2% = 'm*z (competent cells) » ;2 £323 » ¥ *r k1 30
A LB AR | A4 o 2R Bk 10 A4 £ 4 r 400Ul A 3
Ampicillin LB 2 %% ¢ > >>37C ~ 150rpm B % 1) > 3200l 323 %
F Az 50pg/ml eH LB rgT4E b oo B 37T CE A % 16-18 ) pF o
I~ EFWAA (mini-plasmid preparation)

R RET S5 P SE 4 S E DHSa > § 25§ 50 ug/ml
ampicillin 72 ml LB # &% ¢ > * 37C ~ 150rpm R % 16 | FF> &% = X B0
1.5 ml % 2 13,000 rpm 3 1 4 480 2 ",f 2 jfi 0 i@ * mini-plasmid kit (Geneaid)
$5 3788 DNA » 3 B~ df chF AR i 732 4C
* ~ < FHAHE (maxi-plasmid preparation)

TSP 5 FHE $hX %4 F DHSa > B0 7§ 50 pg/ml
11



ampicillin 7 SmlLB # &/ ¢ > *37C ~ 150rpm R HE % 16 | FF > % = X &t
#i 5]~ 500 ml LB # 50pg/ml ampicillin 33 % i * #4§33 % 9 5-8 /] B> F g an
ODgoo 1% 0.8-1.0° £ 4c » 2.5 ml #h chloramphenicol (34 mg/ml) - #3535 % I 1§ =
% = % 11 Beckman JA-10 rotor > 7,000 rpm » 4C3-< 15 4~ 4ac & F4 > ™ 18 ml
solution A (0.9% glucose, 25 mM Tris pH8.0, 1 mM EDTA pH8.0) #ic/& 474z /%8 > £
4v » 2 ml solution B (4% lysozyme in solution A)iE ¢4 & = # % 38 10 ~ 45> ™ (S
4v » 40 ml solution C (0.8% NaOH, 1% SDS)#= =+ % 3 /3 % T E P AR 0 £ 4o »
20 ml solution (3M potassium acetate, 12% glacial acetic acid)iE & & ¥ & >tk F 10
Ads o B PET LU ¢ KR FA A o £ 12 Beckman JA-10 rotor » 9,000 rpm > 4°C
B 20 A 4Bts 0 12 4-5 K X H gt ik 0 4e 0.6 1§ A4 < isopropanol 3+-20°C it
A 1] pF > £ 12 Beckman JA-10 rotor » 9,000 rpm > 4°C 3w 20 4 48 > # * iFi%k >
12 10 ml solution E (200 mM Tris pHS8.0, 70% EtOH)* %t DNA> ¥ % % 50 ml corning
tube 2 11,000 rpm ~4°C #t.w 25 » 45 (KUBOTA 1920) > 3 ‘})aifﬁ’ » B 7 5% DNA »
£ 2 4ml TE8.0 /% © #r » 4.6 gCsCl 2 350 ul EtBr (10 mg/ml) » & &£323 (& L &
# 1 Beckman quick seal gt # ¥ 0 B U itbe AT E 0 THEG L) BT R =
= % 25C ™ 2 55,000 rpm (Beckman VTi 80) &t~ 16-20 -] BF o .o % 2 (8 5 &
UV st 6 s § P &7 LAZY T4 (supercoiled form) » % 78 12 4457 R »
FLE oz £ 18 BLeER 4 JFT AR 0 B 2% 15 ml corning tube 0 14 3 £8 ## 7 isopropanol
(saturated with 5M NaCl) % B~ 7-8 - & F|-k £ X3 EtBro £ # I 50 ml corning tube
T4~ 3 B A84F TES.0 R v A~ 2 BREAE 100%FpE *-20°C 1F 1] B e
@ {614 11,000 rpm ~ 4°C 3w 25 &~ 48 (KUBOTA 1920) » £ * 25 ml T0%IFp i e
DNA » £ {4 Z Z 5% 2. > 12 400-800 pl TES.0 w3 » i 12 4 %k % B 2+ (GeneQuant)

Bl Z_ODagongo P £ B > 11 F 78 DNA Jk B ° (1 OD26p=50 pg/ml DNA)
= ~ E & ¥ Fehi R (expression of recombinant proteins)

Bt p AWML e Fd FenF el (transform) I BL2IDE3 > #4831 7 3 50
12



pg/ml ampicillin 73 mlLB # %% ¢? > # OD % 0.5-0.8 > 4r » IPTG(1 mM) 1 3% %
e d-d Fend o3 ) FE{S > 4~ 400 l lysis buffer (50 mM HEPES pH=7.9, 1| mM
EDTA, 300 mM NaCl, 0.1% NP40) i :& {74 F A & F (sonication) > 12 13,000 rpm
w15 &4k = iR R ik o Tk 4~ 400 ul 3% sample buffer I 32 (742

ARF AT T E AR g NIMEAET BIVA -
N~z 32 & (Cell culture)

®* mre R AR YR 7 e 10%%¢ 2 i ji-(fetal bovine serum) % Ixshdn? % o
L A# (100 pg/ml streptomycin, 0.25 pg/ml amphotericin B, 50 pug/ml penicillin G,
GIBCO) » #L % complete medium ° m# ¥ > 37°C ~ 7 5% CO, 592 % fa35 % o
3% 293T cell :

¢ 3% 47 4 7R SV40 large T antigen 74 #f %2 *5 ¥ %8 m*? (human embryonic
kidney cell line) » 14 complete DMEM (Dulbecco’s modified Eagle medium, GIBCO)
BA > Fwre £ 1 80-90% 0 it {7 MM A > 11 1%PBS Fi£ 2 = ~ 0.25% trypsin
Brfmre a0 X 1010 a0t Gl ER D 3T & R o
1% Jurkat T cell :

A % CD4T so* (human T cell lymphoma cell line) > 14 complete RPMI 1640
(Roswell Park Memorial Institute, GIBCO) #: % > Fiw® £ % > 14 1:8 et b 41k

1 2N
TENEE B R o

She
<\

1 ~ e & % (Transfection)—gif&4F itk (Calcium phosphate

precipitaton) :

HAH - % 5k 2x10° w9 3 3.5cmdish 1 2ml s % R A o ¥ o X
Fow e &R S 1Smb Mg 4 TR (0.25-2.5 pg) 4e » 125 p1 0.5 M CaCl,
Aok D 250l R £353 0 3 1F 1iF M40 » 250 ul 50 2xHBS (0.28 M NaCl, 1.5
mM sodium phosphate, 50 mM HEPES, pH=7.1) » T [ 4w > 5 ¢ > %t {8 BF 9

13



2045 0 R THE 1520 2480 B-250pl 355 4 2 dmie P oo 12 K 16 ] PELS > 1 ]
XPBS it 2 =t 0 Ao » RTBE R AR 2ml 0 BB A 24 ] PR AT o Y
A A TG BRI
- ~ TPA/Ionomycin treatment

#-TPA (50 ng/ml) % Ionomycin (1 uM) B #4e » ‘m¥e 12 % % ¥ EJ2 2-3 /] P 12
IXPBS ifi% 2 =t » L feB~F-v o
-+ — ~ Sodium dodecylsulfate polyacrylamide gel electrophoresis

(SDS-PAGE)

UT0%F B I R 2 Y 0 R IA Y K R (Hoefer) » i3~ 12%
separating gel (1 ml 1.5 M Tris pHS8.8, 1.35 ml ddH,0, 1.63 ml 30% acrylamide, 40 pl
10% SDS, 33 pl 10% ammonium persulfate, 4.5 ul TEMED) % ~ & %> & %4 > 1 ml
ddH,O > 5% 5 30 A 48fs » BlH - Kk > WA kA o F Ao 2 SRk nE T L
» 5% stacking gel (500 pl 0.5 M Tris pH6.8, 1.17 ml ddH»0, 333 pul 30% acrylamide,
20 ul 10% SDS, 20 ul 10% ammonium persulfate, 3 ul TEMED) > 5% {& B~ J1 3 K 4x
P T o M-25 pg hF-v Bk &% ~ 3x SDS sample buffer (15 ml glycerol, 9.4 ml IM
Tris pH6.8, 7.5 ml 2-mercptoethanol, 15 ml 20% SDS, 37.5 mg bromophenol blue,
ddHO 4 3 50 ml) > 2 &£ 353 {62 100°C 44t 10 4 48 0 = %] B 3tk > 12 80-100
RFTREFTAH23 PP (RAR 1L 73 3gTris, 18.8 g glycine, 10 ml 10%
SDS) - # sample dye # I &% > P~ separating gel :£ (74 ¢ & d = L2447 ©

+ = ~ & L g4 47 (Western blot analysis)

T R {8 0 K-separating gel F h3-¢ H#F I PVDF membrane (Hypond-P,
GE Healthcare) > 2 Hoefer electrophoretic transfer system~ % Z_% /i~ 300 mA & {7 1-3
‘|- P transfer = % 8 T 12 5% non-fat milk 7 IxPBS blocking 1 -] F¥ » £ 4c » 3 1%
non-fat milk £ 1xPBS % — % 3u4¥ (rabbit anti-GFP antibody, 1:10,000 ﬁ?ﬁ ; mouse

14



anti-BCL10 antibody, 1:3,000 ﬁ?ﬁ ; rabbit anti-BCL10 antibody, 1:10,000 ﬁﬁ? ; rabbit
anti-MALT1 antibody, 1:1,000 ;ﬁy@—% ; mouse anti-GAPDH antibody, 1:40,000 ﬁr%’?) J
& 4CF & 16 - PFs > 2% 3 1 wash buffer (0.5% Tween-20 in 1xPBS)ii% 3 =& >
# =2 10 & 48 > £ 4c » 7 0.1% non-fat milk PBS buffer = 348 (goat anti-rabbit
IgG, goat anti-mouse IgG, ¥ 14 1:10,000 ﬁ?ﬁ 88+ 5 peroxidase-linked, Jackson) »
3R iT* 1] pF> 12 wash buffer ‘}%“}%‘6 3Z o Ex 1584 L% 2 7]0,‘%-‘;3& 2 x>
% 10 & 45 B~ ) membrane + R g iz -K & {6 > #-membrane i+ w % # > ECL substrate
rEFERL A4 R RS Xeray film &8 o

+ = ~ &9 F#% ¢ 2 (Protein Staining)

TAS A Poseparating gel {74 ¢ » FR I = ALET PP IGEF IR
FE AR E R = 8AEE ) 4 F (in-gel digestion) ©
1¥ Coomassie blue stain :

#9388 7% 7¢ % Comassie blue ;2 #| # (0.1 g Coomassie blue ;% ** 400 ml ¥ f% -
100 ml & > 4~k 2 1000 ml % * ) > 100 rppm ~ Z 8 35 & 30 & 48 > w4 & > 1
19 4 7% (10% methanol, 7% acetic acid) & {7i8% % & = » £ 2 ddHO ;Fi;‘;t 3 FF o
<4z~ L% ik (Immunoprecipitation) ¥ 3 Bigk ¥ % i % (Phosphatase
reaciton)

12 RIPA (50 mM Tris-HCI pH7.4, 1% NP40, 150 mM NaCl, 1 mM EDTA, 1 mM
PMSF, 1 pg/ml aprotinin, leupeptin, pepstatin, | mM NazVO4, 1 mM NaF) B ¥z
B B AR FD FRRE > P lmg 39 i~ 2-4ul #F T (anti-mouse
BCL10 Abs: 4ul; anti-rabbit BCL10 Abs: 2ul) % 4°C 5 & 16 /] pF{s > £ 4 » 20 ul
protein G beads ** 4°C * J& 3-4 -] ¥ > 12 3,000 rpm &o 5 & 45 0 2 "%j ik o 1
modified RIPA buffer (RIPA + 0.25% Na-deoxycholate) 7% 3 =t ~ IXNEB buffer No.3

Hi% 2 % > 4~ 100 pl IXNEB buffer No3 » 4 & 2 %6 » H ¢ 1 (it (7 2 Bipeps

15



2 i%% > T4 r 1yl 2 Fpip% 3 (CIAP, calf alkaline phosphatase) % 37°C * Ji& 1-2
> 4°C ~ 3,000 rpm e 5 448 0 2 f ik > 4v~ 3x sample buffer % 100°C
T 10 ~ 48 403870 > S B 47 ©

43I ~ k9 F¥i (Protein purification)

3t ™1 DSS £ #§ 4% anti-BCL10 antibody £ proteinG 2. & ¥ 4+ (PIERCE,

Seize® X ProteinG immunoprecipitation kit)
> v TRk

2 TPA/Tonomycin 7% 2-3 -] Fren Jurkat T cell » 2 p 4 (45 E2r 3] b
BCLI10 -

> i * anti-BCL10 antibody & proteinG 2 #.& ¥ 41 :

B~ 11200 pl protein G 14 6,400 rpm #t.< 3 & 453 f b ik 302 500 pl B/W buffer
(140 mM NaCl, 8 mM sodium phosphate, 2 mM potassium phosphate, 10 mM KClI,
pH7.4) 5% 2 = > 4c » 400 pl (80 pg) anti-BCL10 antibody (331.3, Santa Cruz) # %
BETER2PE 2 "fi ik > 12 400 pl B/W buffer 7% 2 =t {8 » e » 400 ul B/W
buffer 2 25 Wl DSS &% 8 " & & 1 -] BF » 12 500 pl elution buffer (1M glycine-HCI,
pH2.8) elute 5 =& » #-K & H 45 Tt & & F 4  DSS 2 “T §oiE 0 £ 12500 ul
B/W buffer 7% 2 = {& » 14 1xBSA(bovine serum albumin, 1 mg/ml) 500 ul in B/W
buffer # 4°C i& {7 blocking 16 -] BF » 12 100 pl elution buffer elute 5 =t » 500 pul B/W
buffer jjie 2 =0 {8 » ¥R {F P AR Fy Fendd v & L 4Tk o AiF ko
Fd AT A € AR (7 clution H B b FLR - AL elute > 10 T v S 1
P, DRRIERT UEAFRY o

> i3k
2 E s 244 x 10° e BeiE T Y 0 1 RIPA JeBeimb 39 18 > e £ 8

11 B/W buffer &2 idZ4# g iR £353 > 4. 4CF Jis 16 /| FF{S > 12 6,400 rpm 3t
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34484 %% 1 i i@ * B/W buffer jfi% 4 % » IXNEB buffer No.3 150 pl i 2 = »
4e » 100-200 pl 1xNEB buffer No.3 2 2 ul cIAP & 37C F & 2] FF{s > 12 B/W buffer
G 32 & = 300 ul 0 f£ 12 100 pl elution buffer elute 3-5 =t » & {5 £ 12 300 pl 5
B/W buffer £ 2 & » & ¢ BT 2 4Ckd e d iy T4 2 4 k5o
7 B R RNE 0 i -80C k4 o
% DSS: disuccinimidyl suberate > ‘f ;3 ** DMSO & #_DMF ¢ o
It 12 FLAG & &% & 1 4% 2] ¢n BCL10 (Sigma)
> Fv B Rk
#-4 F 48 0.5 pg pCMV-FlagBCL10 GFP £2 2 ug pPRecCMV-MALT1-myc # % &
10-cm 4 3 ¢11293T ‘m* > 48 /| P& {$ e B-tm?e Fov T o
> v
r2 RIPA fcB 0% 3o B 0 fifl % 3v FRA (5 0 B Smg 39 Fée » 20 ul
anti-flag M2 affinity gel (Sigma)(10 pl packed gel) % 4°C ¥ & 16 -] B*{& > 12 500 pl
TBS (50mM Tris pH=7.4, 150 mM NaCl)j & 7% » 11 # = 30-60 #) ~ 3. 8,600 rpm
SR 34 AP 3 e B £ FE 3% 0 @ 1501 IXNEB buffer No.3 100
ul 7% 2 = » f 4e » 100 pl NEB buffer No.3 2 3-5 pl cIAP 12 5 4 gipe i » 37C
F &2 -] PEts > 12 500 pl TBS % 3-5 = » £ 4 » 100ul =7 elution buffer(0.1M
glycine-HCI, pH=3.5) # % 5 ~ 48 > 4t~ 8,600 rpm & # ¥ 3-4 &~ 48 > Jcf  iFig o
1210 pl neutralization buffer (0.5 M Tris pH7.4, 1.5 M NaCl)i& {7 ¥ {e{s > # 5 >-80

Tk &% 15 RAE R 14 500 pl TBS % 2 = 15 » 12 50%+4 i 55 7% 35-20C 7k

-+~ 2P i (Peptide purification)
14 RIPA Az § fm¥e Fv B » 4c > 1-2 & %84 <5 acetonitrile (ACN) 2 2 4+ 38>
v Fovortex 2 A 4EfS pokt #FE 15 A48 & 4°C 1 6,000 rpm s 10 4 4E 0 B

+ i 2 Speed Vac 3§z ACN > 12 PepClean™ C-18 Spin Columns (PIERCE) & f7
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B3 PR A L o
-+ = ~ ¥ kLR Hoechst 3% ¢

K3 & & 18mm x 18mm FpL ¥t G AR F kbl IXPBS iFik 3k 0 &
= 5448 £ 4v > 100% [3 fif(acetone) F T4k 0 R R T IEH 10 A 4B 0 4
» Hoechst 33342 (1:1,000 #f# > PBS) 2% £ 5 8. ™ & & 30 ~" 48 - 11 1xPBS e
3 A 5Ad o Bl EF R ik A 0 2 mounting fluid & 32 ) F gt B
Foodg T A 0 330200 o g U F R EREL S AR bk £ AL
(LEICA Confocal Laser scanning microscope) L% i #f8~2% i (Hoechst: 405nm,

GFP: 488nm, RFP: 543nm) -
L o~ o~ 4 kg% B 2 (Luciferase assay)

#-p-NF-xB-Luc 0.1 ug > pCMV-Renilla-Luc 0.05 ug % #4833t 2 % NF-xB /& i
o 4 R RLFAR (0.05-0.5 ng) 4 T 293T Mm¥e (33 & & 24 well plate) > 48 /| & {2
3 "fi‘g Ao 110Ul 2 z42 % 2 w e &R im0 30 ul 96 well
2 ¢ w2 §4 > 4 » 30 ul Dual-Glo™Luciferase Assay Buffer I (Promega) % i £ # 10
ks oo o) PERN A SRR KRR = DGI & 0 £ e » 30 ul Dual-GloTM Luciferase
Assay Bufferll 8 F Ji& 10 ~ 43 > 1 -] g B 2 ¥ DG2 & - #7 % 2. DG1/DG2
ﬁxx’ﬁ_"f vz E 82 DG1/DG2 #cie » 7 2 Bcie 2 2 4p ¥ NF-xB /& it g 4 o
-4 ~ L@ F KT ALY (Capillary zone electrophoresis analysis)
RERA

fe'3 & = ‘@ g (uncoated fused silica) » 50 um I.D. » 320 um O.D. (Polymicro
Technologies, Phoenix, AZ, USA)» > & 75cm> @ B|& & 60cm> | £ & 1cm;
BARBERE fRHEEREE  PRINCE (Laner labs, Emmen, the Netherland) ; # i
% : Dynamax UV-C absorbance detector (Rainin, Emeryville, CA, USA) ; F #Ljad® :
EZchrom Chromagraphy Data system (Scientific software, San Ramon, CA, USA) £
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[FS S UL E 3 OF: S
Tt 2w Ak BdkiE

ERAFL w50 A FL M eh g2 0 12 2 M NaOH ~ ddH,0 ~ BGE
(100mMH;POs, pH=2.48) 4 %] g2 10 & 4518 i1 » B 5 (9.6 #))> w812 20kV
WEFTA20 A4 BRAEK S 200nme FHEEZTAER CHEETE LR

o itk RS2 B0 £ g Y 2 M NaOH, 3 4 48 ~ ddH,0, 2 4 4% ~ BGE, 8

o 5.5 & & 59225 (TVSRQ ~ RSRTVSRQ, GeneScript) » ik & % 1-100 ppm
B DA ¢ o tk& RIPA fT § fwfe 3o B {50 4e » & & 11 ACN > vortex

2 kEts kR OIS A4 s 6,000rpm ~ 10 4 48 0 Bt ,ﬁ‘—,,z 1 Speed Vac ##

55 ACN > +F % 12 0.22 pm, 13 mm PVDF & jg "% (filter, millipore) & /g% %8 > £

EERA e P AT T 40l o

= -~ Bk 5<%  (Sample preparation for MS spectrometry) £ %

Bk 4718 & ¢ BN R A 17 (LC-MS/MS analysis)
Tt R 9B REpE % ) & & (In-gel digestion) :

MfER]7 2T 75 B R F-9 99 48 (Coomassie blue % ¢ )E * 1.5 ml e
eppendorftube # > 4c » 500 ul 0.2 M NH4HCO5/50% ACN ** 37°C ~ 150 rpm % % 1
JPREMEFIRL 0 ERRBEEP > £ 4~ 100 pl 100% ACN 12 iE 79K 3 5%
B %y £ 12 Speed Vac #-2_ 4§50 @ 15 4e » fiEE % e (50 mM NH,;HPOs, pHS.0)
2% % (Asp-N, E/S=1/10, Roche) » #r/k b i®% 1 | pri¢ 48 740K
(re-hydration) » £ & #74c » ¥ % 4 B > 37°C ~ 150rpm & Ji& 16-18 |- ¥ o
It FBesi Pk & £ (Peptide extraction) :

WA R A bR (6 0 e~ 100 pl 1%TFA »t 7k ¢ 423 & & iF (sonication) 30 4
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& > B4 X B 3 R7eh eppendorftube £ 4e » 100 pl 0.1% TFA/60%ACN 7k +

i’é;ﬁ 8 %f‘f 30 & 450 B4 —?:B"/Ti’ v @ oté ‘TIJ? Speed Vac #-2_3 gz(t/] % 2] Bé’:) ) 1
buffer A w iz 16 » ¥ i& 7 a4 47 o
3t LC/MS/MS % % #icdp & 47

e

F1* Mascot #c 88~ 45 F—v Fenf/ 7|2 Lo g o

20



FER 2%
- ~$ F BCL10 ¥ MALT1 # #*> 3] = %
B AP FHRTIET P 2 FILBCLIO ¥ % MALTL # #r3) » ¥i2- %
f C = - i 3 & deletion constructs » Jiip]*7 BE5% 12 5 % 225 B '=f 4 Leucine
C=f (B~ ) ™ Rebeaud & * #rin i #_% 228 "%k % Arginine (Rebeaud et al.,
2008) » Flpt o SV gR 2 F R B E A 4T Bt TR AR R S R B 0 T

0

ZHEREED S F 1-15 pmol (40-400 ng) » 3-v Fenkiht = ¢ % - 5% 7
TPA/lonomycin §] e Jurkat T fm#e » 4 4482 2 eh BCL10 ; % = % £ 293T 'm
"z = § % IR FlagBCL10 GFP ¥ MALTI1 ;=™ » FlagBCL10 GFP % 3|*7 2] {$ e

A. %N 3 Bkt 3] ch BCL10

2 2 e a4 * TPA/lonomycin {1 Jurkat T fm%e > %) 60 ~ 45157 L 4 %
1 BCL10 ¢ % ] MALTI 5 &) (Bl &) o 2% (9 45 A 45 ergn A B2 ]+ 3] e
BCLI10 » F]pt 120 % 3| 1% 2-3 -] P i e Jurkat T fw?e 2 BCL10 1 iE 751 o 57
7 3% it e BCLI0 » & * DSS cross-linker 4 4% BCL10 42 (Santa Cruz, 331.3)
2 protein G » ¥ 4. FH & 3v F— it elute 3} % o & =12 2-4x10° w5 it (7 5
Lo TR - B R TR e T SRR SRR AR ITRE 2 B
FapFeni®® > 4 ¥ flmre @ R B G842 2 BCL10 UL (Bl = A) e gt 7t
LG e FRIFS I F ALY elution sH¥RA R FAE O B (B2 A) o A
"2 A 4 e BCL10-His 8 30 Fenw e g > B R BT B 2 P2 2 2k

& 2:4x10° s e BCLIO w 4c# 4 5 5-10ng (R = B) -

N

B. i % 293T % + & % 3L FlagBCL10 GFP &2 MALTI1 sk R ™ > X 3> & {

[

A
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AN RCN NN Sk ATk S s S - B PN L S RS L

=k

+ I
BCL10 22 MALTI ek jnT i st o AP ugdm et b2 BCLIO &2
MALTI1 ~ BCL10 GFP 2 MALTI ~ FlagBCL10 GFP ¥2 MALT1 = &)k in™ » 2 {7 &
B UK A T 3 AL T o ¥ L 1] B BCL10 At i 5E (Bl ) e AP
% ¥ 4 3 FlagBCL10 2 MALT1 sy iR ™ » #-*» 3| {8 ¢ FlagBCL10 £2
FlagBCL10 % SDS-PAGE } & {7 4 3 (Blz ) F]pt 24 7 12 & fm?e 4 3 FlagBCL10
GFP £ MALTI1 % 5.7 > 12 FLAG #Avi 3 % (Sigma)ig 7 3—v F «h% v > elution
TR % pH=3.5 e e - & * 2 =t ehelution 2 Ak S L elute 1 & >
T 517/ EBCLIO® Mz 2aeluter M T - Z 7 UEP B FENELEE od 3
LA B B G PR S A > b RR d BRI R L L R R A AT R
AL m 4 e BCL10-His %8 39 Fenwjz® > 25875 10 pl @) > 4o
* 1x107 f % Be() Smg) 9 F ¥z 50 ng 42 2] BCLI0 (BT ) o A e e
NEB buffer No.3 17 # DTT ¢ i 33 BCL10 £ FLAG A Arit i3 et » b fjie

B pppE kT €3 Bl 4 (BI)-e
C. 11 LC-MS/MS & 547 3|71 BCL10 ¥ &

Bk 75 i 22 2] A58 hBCL10 2w o 3% 9 % % it,fﬁmf%]"% F.enBCL10-His~BCL10
1-225~BCL10 1-228 3¢ F i* & & 442 (Bl A)»# ¢ LB~ % 1.5 ug < truncated
BCL10 1-228 3-¢ B i& {7 - &7 A £ 14 *7fis Asp-N if {7 in-gel digestion ° Asp-N
FOUER M 2] A Aspartate s N &0 27 2] T ke P ELE 2 LC-MS/MS 07 jE 3 2
17 o L 12 ExPASy proteiomic server 3¢ B ¥ s I I B0 NP AR E D e/ 7 5 L
% 206 By T ¥ 228 BrRAEE 0 A F E K 5 2625.2 daltons (Bl B) o &% %
W& Asp-N #7271z s B2 B ¢ & BCL10 N = (Bl C) 2 P8 &5 3 eh
PEPR P BRI A B o i * Asp-N iR F] 3t ik 8 B A 3t 800-4000 daltons 0 H A

PR FAAR A T A PATIL G e B (B 206 MR T % 225 i pk 122259
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daltons) 2 ¥_Rebeaud % 4 322 ¢*7 8.2 A *» 2] BCL10 (3196.5 daltons) » '# ¥ % f%

A S B TR A Bl B o
D. ! 3“”% T AL 47 BCL10 4% 3] {8 C 3| Bdrk

L AT R RS TR ARG 3 R E A T o (T R T
APEPR g A o Bl AP AR g fE 2 3 AT BRI R i 3
2o F A g A i 592k RSRTVSRQ £ TVSRQ & (7 'md T A 47 0 £ 4
FEE 4 A4 7 G R 280K (Bl- A)eRa L g TAORAR TS Sppm
(Sng/ul)(Bl= B) #8 = F 572 & B E 95 350ng > BF AP enimie F
PRE JACRBI L M e b A g CI8 LR FIRMILIR AR > B AT
CI8 ¢ sz g &4 (B~ C) % i flow-through i ;| 3|3 semu sl » » 45 C
sty 2] 15 92 PR 2 £ > B+ RSRTVSRQ 2 TVSRQ H ga-k v gk ik 47 fh 1t 6 4

Mo A HMRERE 0 2 pl EF 390 Flt g2 pthenn AT .
E. BCLI10 Leucine225 ¥ BCL10 Arginine228 ¥4 2| £ € & ¢h

% BCL10 GFP ' i {7 ¥ 8% % > 3 % % 4% 225 B =i Leucine & % 228
B r=fL f4 Arginine 4 %] % ¢ = Aspartate 22 Glycine p¥ » 2> Z|enIL o ¥ 2 48 L o F
#-% 226 BARAFLE H S Glycine » *7 R 2 B T " P EERL 1Y I % 3 30 wi (B
A)ed 3 BCL10 22 GFP enns 3 & % 5 26kD. FJpt 5 7 2 ",ITT FHL 3 MALTI
RPN E R BCLIO F 4 87 g Bt FHERY (Bl- ) F
3] pRcCMV-BCL10 R228G » ® 4| * degenerate primer 3% 3* BCL10L225 7 mutants
t# 3] pPRcCMV-BCL10L225A ~ pRcCMV-BCL10 L225G ~ pRcCMV-BCL10 L225Q ~
pRcCMV-BCL10 L225K ~ pReCMV-BCL10 L225R £ pRcCMV-BCL10 L225E » # #-
TR 2 MALTL & £ TR % 293T ‘m%e > 3807 4L iUk RS & 3 BRpA Y % (T
oo R F ifL"fTT 7 BCL10 L225K ¥ BCL10 L225R 2. #F » #ig 2 @ iefl e #7i8 {7

s R F 3 a4k MALTL *» 2] (B4 ) > %1 Leu225 ¥ Arg228 43t 2| % £ &
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£ :he § 4808 0 £ F % JL BCL10 L225R,R228G # MALTI ** 293T % » i i¢
AR ITRRS S BRI R (e o IR R AT U MALTL > 3

(Bl-L) > 7% 24 % & BCL10 L225R } #f

HESEEREES N ERE 1

“E\L\

F. BCL10 Phenylalanine222 £ Leucine223 # Leucine225 % % = Arginine225 §_

& eh

BCL10 L225K £ BCL10 L225R + 144+ 2] 3R % » 1345 BCL10 & 0% 5
BB S|(RI= )2 A R & eniBak o fok MR ik B R chst B o 2 R 81T R
# 2w @ gk e i Phe222 & Leu223 » %]t 12 BCLIOL225R 5 % % » &
Phe222 &7 Leu223 :& 7 R % » B % 3 Myt 288 - B 32 H Wit > T3 Ak
MALTI *» 2] » fe 3% % Leu223 % % = Thr223 = &7 4> B(Bl+ - ) > &x &

Leu225 R % = Arg225 » Phe222 ¥ Leu223 ¥t | % ¥ it £ & & h1o

= ~ 4831 BCLI0 % 3% 3 {5 C #3475 iwenk d
A. FlagBCL10 GFP £ 3% 1|15 > 7 12 1§ jp| Flak > ] it 55

& % J 4 38 FlagBCL10 GFP 2 MALTI 25T » ¥ 2 i B 17 2] 15 C =4
9425 -GFP ¢z 85, (Bl+ =) > @ ¥ iaf e C 2494 °5-GFP S8 o mve ¥ T ¢ 548

Aiis T2 PEE AR AR T R PIEERL A2 2] h BCL10 £ § R 0 g
Bom AR G Fl a4t GFP A gLip 5 R T A AR LT SEROER hmie T oy AL

e

E 3 #aho

=i

B. BCL10 4%+ &) {8 er9d Pk » 3893 4 F L lmie 2 ¢

Guiet 72000 # ’FT Jbiﬂ DA e Y < § £ IR BCLIO e =™ g A1 3R sk Kk rﬂ%ﬁ
% > % # BCL10 } %9 CARD domain % B % § 'H;L_"fﬂfé%ﬁ’;%ﬂ s P sk ’f#fﬁ /ﬂ 3
2 A NF-«B i 4 o 1% g Sk 4 2 BCL10 ¥ 12 i # CARD domain

i {7 oligomerization e » A 4 293T w92 & | % 3. GFPBCL10 ~ BCL10RFP
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22 MALT1 # &

W

5413 3 ke erA)st (Bl = A) 0 % BCLIORFP § 47 & » Jt
ARG A E BRI KA a R
BLaY k- Hix3 v Bk

v
MALTI eif25 T 3 £ e £ B chn ™
Ak > Y e FLNR (B = B)
ST R R B e C s

MALTI & %

3 FR M AP A GFP i iR
578 5] GFP-RSRTVSRQ » | # # 4 «h3 ;8 i » 293T ‘% » % % B or
GFP-RSRTVSRQ % 5k 4 3L 5 #2975 4| (diffuse) » £ GFP 4 Jehdy kipke » 4c »
PO A g kLR

’ ]E g %
C. BCLI10 #t*» &|fs ¢

FRDLI(B L2 A)-
X F B 5 NF-xB g f#
EANAN N RF

%z ¢ B g2 GFP-RSRTVSRQ ¥2 GFP ¥ &,
B) - 54 ¢ ¥ fb4 R BCLI0 7 ;

‘L oor
VL ot

v
s

2004) o F]p 2 Ao bt ok

i NF-xB (B]+ =
it NF-kB &1 & &3

Ao SR T G &

¥ /% (Schaefer et al
PR AT o R 3 5 ¢ 2§ 33 NF-kB /& 1t et
& GFP-RSRTVSRQ i &% &

& % 2 NF-«B cm (2 (Bl -+ 2 B) o
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FEF -3t
- ~3$ % BCL10 ¥ MALT1 # %> &= %
A. iR 4 ke 360 BCL10

A e i 4] TPA/lonomycin § % Jurkat T fmPz £ % 293T ‘w2 & & % IR
BCLI0 £ MALTI ¢ in™ » ¥ ] BCLI0 A&7 2] » F 2§10t 2 6 % R ch g
B RS o Zhm fig * DSS cross-linker 4&.5% BCL10 #4827 protein G g
Fgr i p A M g BCLI0 # 86 BCL10 et 4 7 i (B =) ik MR R

% &8 (2x26.2/150 x80=27 pg) ikl ¥ iv L& {7 DSS 4% pF > DSS (25 elute

:a\:

FEE (T BTk E > pH=2.8) » WK @ f54c » chBCLI0 &4k A 4 7 4% > 1

éﬂ;—fugo

=

2. .,
P2
lé‘

L
v

i

B. # it % 293T % « § 4 3L FlagBCL10 GFP &2 MALT1 &3}k /™ » X F] ¥ 3] {8

714 4 FlagBCL10

%% 4 M FlagBCL10 GFP ¥ MALTI i {7 & % /Cik ¥ A2 3 Bifie it % e n
T o 2w A f)* BCLI0 & & Flag i85 d > R 8L 47 ¥ ¥ #FRF 2 B| o
PE(Be BER) HY - Syt eV I BREEERT T g
RELT TR DS BAIER et 9 Ra A @ T4 IR 54 BCL10 &2 BCLI10
GFP 23 %3] 5 %047 33538 BCL10 0% B (Ble B) » Flet o0 A # i f 10 E
HH S LTS NP R A AT B AL A LT 2 MALTL > 23 £ s

MR EER- A
C. ™ LC-MS/MS 4 54+ 3]« BCL10 % £

1995 Rebeaud ¥ 4 £ 2008 # 7 3 45 41 BCL10 ¥ = MALT1 *» &) » i i {1 *
% BCL10 7 Arg228 } i& {7 8L % % &2 MALDI-TOF MS 1~ ;= #-2_1) Arginine §_fiz

Wt B oo ARa g AR % F R Ty LR R A R R RUE chentr 3] %
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Fgoerdir o BtV T - 5 £ 1% LC-MS/MS ¢ 583 2 dqpar chr =k |
F B e o Al i AspN &2 RE D] C i (Rl T
® G0 e &R 77 &2 1P Fl(data not shown)e ] * P r fiE &2 RS R chp e 3
AR R ) 0 R EH R P T A G DTG IERIEA 7] 28 G D
S5 BB 395 Keil rule> 3 trypsin %2 3] i Arg & Lys s C :4 % § proline-
Plor 2T % 3 3 4 (Keil, 1992) » B f 7[5 3 3 ¥ > o} proline B 7T »
2 proline d ** K 5 fa s Foaam kg 0 4 5 J &+ (protonation) $i7 g AfdT
& 5 g (fragmentation) 124 15 B 7| » %t BCL10 e/ 7|2 gr g Flen s B0 % 204
¥ % 205 B yRAFLIS S proline » Asp-N ¥ it 7 € 7 &% 206 By IN 5 - 7]
pe AP R P AR T e o @ i * ¥7 Rebeaud % 4 4p ez & Glu-C (4
242 3] & oglutamate ch C 34) 2 A4 %0 B0 B9 v & E B W P ok %
(data not shown) » 7 it T¥ &2 @I P £ RIE R TR o 5 T JRAER I

g BEPF IR OER 2 4 E¥ 7 2 gk BCLIO (hC 0 AP 1
tCxpte ) tagitfix 0> ¥ 4% N3 R 7] &2 (N terminal sequencing) 77

ENFETHERG .
D ™ML '§ 7 A a7 3]0 BCL10 7 £

Bl P SRy o AP AT BT R BT g nd N F
FRWL Sppm (Bl- B)» 4 € 3 S 0va B 28 R e AF 1 0 4 293T wmke
£ Je 3% 4 BCL10 ¥7 MALTI sy =™ » & 4z 4238 50 4% 10-cm % 5 ehime »

F 7 A F] 350 ng ek EPR S FIPLin 2 F 2 H AR YRR KRR A e

R LF LR

pl ermdes & fmre LF R b0 2 o AR

<k

e § R K frdic s TR ALS Ak b 4 3 BCLIOGFP £ MALTI s ™ if )
3| C 394 5-GFP 8L (R~ A) 0 R amisiig ¥ i £.%1 5 GFP & ¥ g

~ 4
VES

A IR ﬂﬁbgﬁirm/pni’é B"Ls'ng)»”p‘ﬂ'\rﬁ, -Q?Jij/';%_m"&a—,

‘E.r
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1 C18 # 42 ;'};é.f‘-fﬁc ek RAUEERE A G D T T g

E. BCL10Phe222 ~ Leu223 ~ Leu225 ~ Arg228 £2*» 3|+ } e 4

PR FHRS AP F g2 b AP & BCLIO & 4
BCL10 GFP } i {7 2b R % e 2k ¢ 17 7] Leu225 &2 Arg228 >+ & iv% chg 4 &
&R (B~ >~ B4 A5 AP F % % 2 Rebeaud 5 4 «‘Frsq\z;t “ ¥} caspase ¥
metacaspase 115 7|4 Fp 7 BIBEF v F O R M R EHT R TIRAKREFT RO
FHREINDEE 0 AW E AN PR L FH RO REN PR TR
BCLIOC &7 E 5 R % > J'Jf? Pt 28 F o g 4ot » Nipgm
Leu225 2 % = #k M ik i Arg 27 Lys»*» 2|3 %7 £ & 2 30> 4p ¥ 0 BCL10 GFP
#e Arg226 R %= Gly RI*7 LR 3 Ap#E B (B~ B4 ) &7 il 7T g o %4
fe eI B 432 2] 1% hg 4 B E B e pL b AT Leu225 R % & Arg ciyk
T 4 Arg228 7 % % (BCL10 L225R,R228G) » £r5 T 2R % 15 &5 & (]
LYo iR A®T Leu225 R % = Arg k=R T > | BFR % BCL10 Phe 222 #2
BCL10Leu 223 > *2 7 BCL10 F222A,L223T,L225R (FL-4) > % % it 'JFI: 7] BCL10 #t*»
H (ML -) NHEHROES 2%z 2 Em BB ) TP f#ﬁ—%v
224 i ez w (¢ 7)ok ERAR > WL G 2 AR % 0 Mot A L FL4
B For R Ple7 B e TA 2 T T e FlUfiih 1 Leu225 R %~ Arg &8 & Lys
PF e v ek 2R 0 RIpE2 H R0 R B X T en
WHIAPRNTA2FAET R S - AL X E LI REIRAR 0 Lk
MBI LR L RPN Arg cnd 225 BrRAR D F - A5 e
BEURMEORAR > X FHITA G ol TERBIRARI L L S =5 5 223

Bresips Leue 28 m Leu 2 Thr 2 fﬁﬂiﬁﬁiiﬁ,.‘%ﬁ% TEAEEN S LRSI AR
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LA @ Ao #B A ik R R B F 2 5 0 2 BLeFT 5 4 IR BCLI0

GFPM"%Cir?’r,}ial“?%’“ﬁ%]-‘)’LeuDS_'rfﬂ; FRBEE AT AT g5 B G o

FEd o L M (T 0 S(FER)R P(% A 7 0 P 5N s 5 P2,
P3, C4 Rl % PU P2, o r2 gt AR AT 5 So — a3 o {44

5 F s BBt & hpocket (S1) 0 B AR $HE Pl T 5 £ F o fe S2, 83, &
HSU ,S2 chi ghphle s 7 ¢ B BH 2% Fehit 4 o 1L caspase 5 B 0 Sl
bR MORAR > PR G RRBORAL > 7 iB  S2-S4 dvR AR dr ¢ B B AT
A A s @R eantE R 2 (P2-P4) (Denault and Salvesen, 2001; Fuentes-Prior
and Salvesen, 2004) - @ Uren & % ¥2 Snipas % % 4 %] & 2000 ¥ 2004 = #% !
paracaspase H X B Pl Z grn k|2 9<f ik > Rebeaud ¥ % & Coornaert ¥ 4 P32 5 &
fe IR L > FIM A B wm e ¢ ArdE e BCLI0 A2 7 ety 2 8L > AP B 2 fE
mutants LRI LI G A 4 B F > & F - H B ERITR A > F P A b i
Y A g3 2 f87E 0 F 14 caspase ¥ paracaspase (7B & AR i fE o g G X IF
FofAEE > AT LT EIRARK > B RPRBELELR Do

I P 5 - AIEE L MALTI] e ’}‘Wi"ﬁ BCL10 2 A20 (Coornaert et al., 2008) >
A20 A" AiRAREFRPED ARG R PIRARK > B H B AW G g
ki pe Leur 20 B EROM % f ® R SRR o B
MALT] E4Ferr 3= F B B 8 7 & o 3T RAPF % 5+ =32 2 invitro system
T TR eng B 0T gy B 6 e 0 15 MALTI s R T i

whts o NF-xB 3 4 @ H g2 s € = D#rd] > @ BCL10 & A20 7 2|2 & & 2

o

HpERE R T WX FE 2 MALTI *» 3] 2 £ 3 NF-«B % 42 (Rebeaud
et al., 2008; Coornaert €t al., 2008) > %‘%ﬁ%ﬁ THLFTOEHREL VR AREFF

3 ehik gk o

=~ #F3 BCLI0 % 3 3 #1307 thk &
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A.BCL10 #*7 &) {3 5947k » 395 o F flme 2 ¢

T §2 BCLI0 £ 31 3] (3“8 ifend & » A% & i C ke F 4
Eenime R FREM o J 3 E2F S Arg R (RSRTVSRQ) » FJpt £ i -4
# 9225 (RSRTVSRQ-FITC 2 TVSRQ-FITC) 3 24 » 35 % % ¥ » 7 f§ e i
BLR T iZ P ¥k (datanot shown)» ¥ acd >t H Arg ehE 4514 % $cp ¥ 7 J3 L0 3F
¥ o Zreh Arg- penetrating peptides i/ 7 11 B £ F i ¥ WAVEIRE P 0 @ 18 A
FR T L L e 0 NS B PREE e (Bde O BRER AT ITR
Lipofectamine ~ ¥ 7 3%;* &) i f &% = # (data not shown) = F]yt » 1* BCLI10
# 4]* H CARD domain & # » CARD-containg 3¢ F % & » & plwre + § L pF
775 % iR R 2 4 &w% ¢ ¥ 4 L BCLIORFP « GFPBCLI0 &
MALT1 > #p 15'5 N2 - A f 0 RA o 2 FE_MALTI *» 3] BCL10 st 4 3c
FRATR TR ARRBTRRIN A ORI (R 2) e TR R S &
Bk R F] C #493P5-GFP et s (Bl =) % 3 7 i &%) 5 GFP chfg 2 4 o7
R FABGE  § AP dwrz P 4 IR GFP-RSRTVSRQ etk end-v B> & A iy
Eypicd (B+ = A)> 22 GFP 4pl » 7R 5 P &2 & & F % 7L BCLIORFP -
GFPBCLI10 22 MALTI enim®e ® 2 34p e enff2572 2 §_F F] 5 GFP-RSRTVSRQ #

REF G ELEhwme Y o By FRE
B. BCL10 #t*7 3 {8 69225 3 B8 NF-k B e |4

d 3 & BCLI0 m#s @ »T fm¥ 87 B dw e (5 Fuk §140r3 1 42 s NF-xB 31 & @
WRes ¢ = 2 X D|Hrd] > Flt A Aeig BCLI0 a7 2] £ F B 8800 iR R T > A ip
& BCL101-225 22 BCL10 1-228 } ¥ 2§ F ¥ @ e 0P CHBl4 ) 2 AEF~ L
# 78 3. GFP-RSRTVSRQ i % #2488 NF-kB rE 14 (Bl+ 2 B)» e 2§ { 45

EH B *q.!?)\ﬂ})’_"#ﬁixmﬁgm fL ’%ﬁ sﬁfé’uGFP?é‘El—iéé‘ﬁﬂ%‘/f’%@;iﬁﬁ » P

FREBI I BELAE MBS 2T NI APET NPk d o
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C. BCLI10 % 3|*» &]13 i ink ¢

d 3t BT % AL 3t NF-kB o3t 4, @ 3 > 500 8 5 330 41 B Bendn o 7 i A
B8 T ‘m® ek 3L > m Rebeaud % 4 £ 2008 & { i&- ‘)ﬁif}z] 41 BCL10 % 3]*7 2] 4
B F R e g F (8% (adhesion) > FHEFHE B M AT e ¥ ;g‘%‘:} H A3
e Bl-intergrin (L & F_ouP; & osp;) & fibronectin 2 VCAM-1 & 7' F > {3t T fm
e FEAET T wie Bk & Rz (APC)2 F #72) = chd & R (immune
synaspse) 1% £ & > @i AT w2 X 5 1 {8 intergrin s L & o g 82
GTPase 18 B > GTPase Rapl #¢ #3 %’g d #& %_integrin /% it B fﬁ K H 5% integirn £ #
s & % et F sv 4 (Bertoni et al., 2002; Cantrell et al., 2002) » &4+ 2 Rapl » B|*t ¥
iv # )&% 5 1788 I ADAP (Adhesion and degranulation-promoting adapter protein)
FIE AP T e E A ER o P AT W ¢ T L CARMAL B £ a3
#7 CBM (CARMAI1-BCL10-MALTI1) 4F & #8775 2 > 2388 NF-«B 3 4 @ vLps /o
(Medeiros et al., 2007) » 2@ > ADAP 2 A4y T hmfe cnin it By F F A7 U2 B
7> CBM complex 7 ;= ¥ 7 8258 integrin <73 & @ 1LEL /T > @ % Medeiros % 4
ST 0 A BRIt A AR, S ek A (conjugate formation) © £ _d  PB2-integrin
#r2 % (Brandon et al., 2008) o 7% &-*» ] 15 c7 BCL10 #_4v i@ ¥+ B1- intergrin 73t &
B R R ENE FE G FE- BTy e “,%”J b s R
H fizfor 7 5 Pl-intergrin ¥ # 7 1 :\E_%‘«sg THE o RA )’I&B Wy (8 A
PR e 7 € XTI MALTL 28 3 A & b g mie 84 ¥ 1 B 39
B TR F LA R f'r;j-m Ha o

AR BT BRI 7R B P % BCL10 Arg226 % % % Gly
Leu225 R % = Arg 2 4 3 BCL10 1-225 » # ¥ &2 MALTI £ F & JLpF > L H £}
pait end| BB wt I 2 Ap e (B~ ~ B4 ~ EBI4 ) 0 23 2 P R Arginine 2_F £
Pl AT LRAA T A % o B2 T L ¢ 5 % IR histone 39 F e Arg ¥

= 7] ? 4 i (methylation) » ¥2 RNA processing ~ transport 2 chromatin remodeling #p
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i (Najbauer et al., 1993) - 4§ ¥ B R 3 # B > 4 I non-histone 3-v
Fen® it (Ongetal, 2004) o 7 2 iglit @ it chopk % SLfL 2 PRMTSs (protein
arginine methyl transferases) » & B edF £ 4217 52§ €4 0 @ § L Glycine &2
Arginine 2% hf 7|0 B A ehg Fa A PEE AL T RAARL Y Y
2 B 30 2L @iy oM o T ke R AN $8 T wreCD28
4 @ yEEL /T (Blanchet et al., 2005) ~ NFAT #2 STAT ## 4+ %]+ 5 i (Mowen et
al., 2004 ; Weber et al., 2009) ~ % { £ e % » £ # T m% 7 PRMT 4741 > € § £ %
Frdlengh g e @ A e Fdicdp 7 BT > BCLIOL225R 7 & ac 4 4§ »% wt »
BCL10R226GGFP *» &]ic # T ' » € 7 € £ %15 7 £ 7 At i i3 43¢ = BCLIO
2 MALTI 2 H s sz fFeng & ? S PIRFO @G SR 3 b &2 &5 4 g
#1555 > it BCLIO C 35 715 2§ RXG A 7| (7 A iy #a fenfrag
pReCMV-BCL10 R228G) » # & P By & % i i B 4L » ¥ iv 2 1 £ %P BCLIO

FOLART R TEp g o
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<z,c}’ Q\@ & Q\& & Q,c}’ Q\@Q & ‘(\& &

34— . Lo
B ¥ - M
- . IB: Flag

Bl= ~ & 293T % % 3R BCL10 ~ FlagBCL10 ~ BCL10 GFP ~ FlagBCL10 GFP £

MALT1 ¢35« A % pRcCMV-BCL10 ~ pReCMV-FlagBCL10 ~ pRecCMV-BCL10
GFP ~ pRcCMV-FlagBCL10 GFP (0.5 pg) £ MALTI (4 ug) 7% mF 8 1 293T ‘w
e o A8 PERS TP Gd B X UG B R BEE 445 0 @ % BCLIO 2 Flag — s drdf:e
Ty o Bofe B e B0 BCLIO #iR8 8 (7 AL B UK T a2 4 Bhfefie 2 /) BF >
et R sk o B% AT § FlagBCLI0 &2 MALTI £ = & 3pF » & & %
.73 47 2] e BCL10 © h.c. : heavy-chain ; * : non-specific band ; BG : BCL10 GFP ;

cIAP: calf intestinal alkaline phosphatase °
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BAC[ng)

C FW,W,N,N,N,E,E,EE.12

72=—
' - . . pFlagBG
- » :tFIagBG

43—

- - -0V
IB: BCL10

W ~ 2 FLAG B Ac @ & i 4 293T Sw¥e + § & Retr 33538 7 BCL10 » &
293T s & 4 0.5 pg pPCMV-FlagBCL10 GFP £ 4 ug pRecCMV-MALT1-myc » 48 -]
P isfeP~Fev F > 4c » 10 Wl FLAG RAcd 3253 - 16 -] pF {8 2 TBS 5% 3 =t » NEB
No.3 buffer 7% 2 = » cIAP 5 ul 2 2 -] % » TBS 7% 3 =t - elution buffer elute 2
= o & A E 2 d-e F BCL10-His & 3+ elution 384 &)k & (6/110) » % % @ =
% 22 & 47 ; FlagBCLIOGFP Jk & § 5 1 ng/pl » *» 2]3; ;% én FlagBCL10 k& 4 5
0.5 ng/ul - C: total lysate ; F : flow-through ; W : wash buffer ; N; : NEB buffer No.3
#e ¥ — I Npi RJZ R cIAP 12 ¢5 flow-through ; Ny, ¢ &2 %2 cIAP {4 % ; E ! elution
buffer ; Ew: elution 2_ {4 7y wash ; Ewe: £ i& {7 — =t elution ; cIAP : calf intestinal
alkaline phosphatase ; p-FlagBG : phosphorylated FlagBCL10GFP ; FlagBG :

FlagBCL10GFP - BAC: bacteria °
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.
10— ==

72—

55—

B.
BCL10 1-228
mass position | MC Peptide sequence

3879.1173 19-50 1 |DALENLRVYLCEKIAERHF DHLRAKKILSRE
3689.9860 70-100 1 |DYLQENPKGLDTLVESIRRE KTQNFLIQKIT
3596.9765 39-69 1 |DHLRAKKILSREDTEEISCR TSSRKRAGKLL
3466.6617 | 197-228 | 1 |DPGAPPLPPDLQLEEEGTCA NSSEMFLPLRSR
3307.7063 51-79 1 |DTEEISCRTSSRKRAGKLLD YLQENPKGL
3245.7350 12-38 1 |DLTEVKKDALENLRVYLCEK IIAERHF
2996.6059 | 101-126 | 0 |DEVLKLRNIKLEHLKGLKCS SCEPFP
2625.2283 | 206-228 | 0 |DLQLEEEGTCANSSEMFLPL RSR
2532.4144 80-100 0 |DTLVESIRREKTQNFLIQKI T
2432.2754 19-38 0 |DALENLRVYLCEKIAERHF
2150.1346 51-69 0 |DTEEISCRTSSRKRAGKLL
2017.9998 1-18 1 |MEPTAPSLTEEDLTEVKK
1465.8597 39-50 0 |DHLRAKKILSRE
1235.5611 | 127-138 | 0 |DGATNNLSRSNS
1204.5402 1-11 0 |[MEPTAPSLTEE
1176.5895 70-79 0 |DYLQENPKGL
860.4512 197-205 | 0 |DPGAPPLPP
832.4774 12-18 0 |DLTEVKK

MC: missed cleavages
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C.

Protein hits : gi|4502379 B-cell lymphoma/leukemia 10 [Homo sapiens]
Probability Based Mowse Score
Tons score is -10*Log(P). where P is the probability that the observed match is a random event.

Individual ions scores > 36 indicate identity or extensive homology (p<0.05).
Protein scores are derived from ions scores as a non-probabilistic basis for ranking protein hits.

&

01[4502379  Mass: 26235 Seore: 71 (ueries matched: 4

oo
b=

o

Mumber of Hits

B-cell lymphoma/levkemia 10 [Homo sapiens)

[] Check to include chis hit in error tolerant search

® = (uery Observed Mr(expt) Mr(calc) Delta Miss Score Expect Rank Peptide

15 416,7468 B831.4790 B31.4702 0.008% 0 29 0.3 1 E.DLTEVER.D
34 588.8107 1175.6069 1175.5822 0.0247 0 29 0.36 1  L.DYLQENPEGL.D
589.3056 1176.5966 1175.5822 1.0144 0  (25) 1 1 L.DYLQENPRGL.D

459.3044 1464.8914 1464.8524 0.03%0 0 12 18 1 F.DHLRARKILSRE.D

/

50
Probability Based Mowse Score

= EEE
(= i e T

1 MEPTAPSLTEEDLTEVKKDALENLRVYLCEKIAERHFDHLRAKKILSR 50 i
51 EDTEEISCRTSSRKRAGKLLDYLOENPKGLDTLVESIRREKTQNFLIQKI 100 i

TDEVLKLRNIKLEHLKGLKCSSCEPFPDGATNNLSRSNSDESNFSEKLRA 150 i
151 STVMYHPEGESSTTPFFSTNSSLNLPVLEVGRTENTIFSSTTLPRPGDPG 200 i
201 APPLPPDLQLEEEGTCANSSEMFLPLRSR 228 i

[EEN
o
=

B+ ~ 12 LC-MS/MS 4 47 &JZiE P *7 f¥ Asp-N ¢h3—v § BCL10- A.{'wmF BL21
# 3 BCL10-His, BCL10 1-228, BCL10 1-225 F-v & - 14 lysis buffer 7 £t A I 1z
Bt iR o g R T R BSA B3 -9 FARIER 0 % % 12 Coomassie blue
2 ¢ 2 57 -BCL10-His: 100 ng/ul> BCL10 1-228: 100 ng/ul» BCL10 1-225: 135 ng/ul

B.# * ExPASy proteomic server 7¢ iB] Asp-N i&JZ BCL10 1-228 {8 7 ac d1 e £

(P55 13K & 800-4000 daltons) » 4k 5 3«5 B qu g oron o C.BE v B
BCL10 1-228 1.5 pug (4= H A 2 7) &7 Asp-N in-gel digestion

(Enzyme/Substrate = 1/10) 18 |- p¥ » 5 Bovtrx {5 11 LC-MS/MS 4 45 3v > &4 *
Mascot #c#8 A 47 3-v H R 7|2 Lo F > SRR RSN EY &

BCL10 0N = (F]8#71 )



A 11.854-12.275 min 15.618-16.18min

—ddH,0

—RSRTVSRQ
’ —5ppm

— 1 ppm

——Flow-through
—Sample

W= UL mE T AA LS RSVSRQ 2 TVSRQ o A #1838 593 2%
RSRTVSRQ £ TVSRQ 4 B~ 100 ppm ;3 *S/k # 387 L fm 8 Tk & 4702 VLK
RS 444 - BP27 kkR SRR E2PX TVSRQ 1 ppm ~ 5 ppm ~ 60 ppm
EEL g TAASY ) AR S Sppm e Co#-R# 5 TVSRQ 60 ppm i3 *+ -k @
o JIr CI8 grshitmrx s 7L md TAAH » B %7 CI8 Ffimiz
R Bk rkie (72 4 o Standard © e » efR 5 60 ppm v W A C18 F 4L

Flow-through : i€ & C18  {L<Fgi® 5 Sample : i iF C18 ¢ {5 e elution F8 4 o
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Q e Q
& & &
QO <) O
) 5 &
Q g% v v
& ¥ &
LA P
& & & & &
MALTT - + - + - + - + €
1 -BCL10GFP
5sam - —2EcL10GFP
B - Sy "
p - %
a4 . - - - 1}e-BCL10
==, O e wmew ome e —»BCL10D
%7 IB: BCL10
72 L0 : - IB: MALT1
. ——————
IB: GAPDH

Be==E ="
- B 5. GFP

IP: BCL10 IP: BCL10. treat with clAP
& & & Q
(<) <) Q) Q
§ & & &
Q P, L Q%
L F&P &
\:9 \;9 \:9 \:9
P
mAtT1 - + -+ -+ - 4
-BCL10GFP '
. B CL10GFP —»BCL10GFP
h.c. ; h.c.
‘3'—“-.- : PR 50
- ' ; l o
volon e W ecLn e —>BCL10
- b KL ieavedBCL10
IB: BCL10 1B: BCLAO

¥ ~ ~ BCL10 L225DGFP & BCL10 R228GGFP & ;% 4% MALT1 3 7 &) - A.»

wl# 4 0.5 pg pRecCMV-BCL10 GFP~pRcCMV-BCL10 L225DGFP~pRcCMV-BCL10

R226GGFP ~ pRcCMV-BCL10 R228GGFP £ 4 ug pPRcCMV-MALT1-myc & 293T ‘m

%% 10-cm dish + »48 /| B {5 e B Fob 3 11 & > L BRE A 470 A 8 * BCLIO

MALTI ~ GFP » GAPDH - S#if #5839 B o BB~ 3-¢ F 3 7 BCL10 2482

(AR AR T AT d BARAEF 2 ) PRS0 1@ S B2k A 452 % o p-BCLI0GFP:

phosphorylated BCL10 GFP ; p-BCL10 : phosphorylated BCL10 ; cIAP : calf intestinal

alkaline phosphatase ; h.c: heavy chain ; *: non-specific band °
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p-B
—>BCL10
IB:BCL10

96—

IB:MALT1

)
i -]— p-B
3T —_— -
- S —>BCL10
IB:BCL10
96— —— N — — v ——
- . IB: MALT1
B.
IP: BCL10, treat with clAP
o - @ o & &
RO S > o o
Q& v v £V v % %
A\ ) ,\Q\, ,\QV ,\Q\, \;\Q \QV \"\Q V’\Q
v v N, N N g (%) O
& & & L & & @ Q
MALTT = - + -+ -+ = + -+ - + -+ - + - +
34 :
. — - - - - -— - o S

B4 - ‘,ﬁ% 7 BCL10 L225R & BCL10 L225K rz ¢t » #r%5 3 BCL10 L225 mutants
22 BCL10 R228G 352 ;2 4% MALT1 # #>7 &] - A~ B4 0.5 ug
pRcCMV-BCL10 ~ pRcCMV-BCL10 L225 mutants ~ pRcCMV-BCL10 R228G £ 4 pg
PRcCMV-MALT1-myc I 293T iw%s ** 10-cm dish + > 48 -] FF{S e P~ BT 10 &
S 5 B2 A4 & W% BCLI0 &2 MALTI - s dnfiygs o B o BojaPBo F
T2 BCL10 74858 (7 L & STk 3 e d2 3 FREAS 2 /) PFES » 10 d & R BRI A7l

% o cIAP : calf intestinal alkaline phosphatase ; p-B : phosphorylated BCL10 -
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} oo

® S>BCL10
~ IB: BCL10

B.
IP: BCL10 QD,:BJC’ |IP: BCL10, treat with clAP q?e
Q— G Q& Q' <] Q..\
5 & § F &5
v Y v & &
OO ROV
S & & & & & & &L &

p-B

BCL10
cleaved BCL10

BCL10
cleaved BCL10 IB:BCL10

IB:BCL10

B+ ~ BCL10 L225R,R228G ¥ # MALT1 3 & %] - A2 S# % 0.5 ug
pRcCMV-BCL10 + pRcCMV-BCL10 L225R + pReCMV-BCL10 R228G
pRcCMV-BCL10 L225R,R228G ¥ 4 ug pRcCMV-MALT1-myc 3 293T Mo % ** 10-cm
dish + » 48 /| P {3 cB3ov T & 16 » 5282 A 47> A %@ % BCLIO # MALTI
- BPUIER R0 e BojeBd-d Fx 2 BCLIO fidfit 7 & ik 3 g2 3 gk
fiFg 2] pEfS > 11 3 B EEE A 475 % o cIAP ! calf intestinal alkaline phosphatase ;

p-B : phosphorylated BCL10 ; h.c: heavy chain °
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S

N O
¥ N ; N N
¥ & K ol 2 ® < <

— .
34--.*‘& ——-—. . p-B
- ' - = s e . >BCL1O
IB: BCL10
gs‘ﬁ- I .l s &
; -
. ' . IB: MALT1

IP: BCL10, treat with clAP
&
I
a4
o8 N o o »
v S ’ " h

F - + - * - + - +

T T L L T —

43—

B et ol R

—— IB: BCL10
W= ‘,ﬁ% 7 BCL10 F222A,L223T,L225R 12 ¢k » #7359 BCL10 F222,1.223,L.225R
mutans 35 & j#  MALT1 3 %+ 3] - A% %# %4 0.5 pg pRecCMV-BCLI10 ~
pRcCMV-BCL10 L225R ~ FL-1 ~ FL-2 ~ FL-3 ~ FL-4 £ 4 ng pPRcCMV-MALT1-myc
I 293T in%e 3t 10-cmdish F - 48 /] FF{S B Fovd B 10 d > B BEZE A 470 A 8|0
* BCL10 &2 MALTI - s4ifsyssdo F o BogP~F-v F I 1 BCLIO 4§ & =
Fo UHR T IR 2 EERAEE 2 ) PRS0 12 d 3 B ERE A 4748 % o cIAP ! calf intestinal
alkaline phosphatase ; p-B : phosphorylated BCL10 ; h.c : heavy chain - FL-1 : BCL10
F222H,L223E,L225R ; FL-2: BCL10 F222S,1.223E,L.225R ; FL-3: BCL10
F222E,L223A,L225R ; FL-4: BCL10 F222A,L.223T,L225R -

50



FlagBCL10GFP -+ + + + + + -+ + + + + +
MALTT = - + + + + + - -+ + + + +
Time(hrs) 36 48 54 80 72 36 48 54 60 72
p-FlagBCL10GFP
55— 55— 3FlagBCL1oGFP
43— 43— :
- *
_ _ - }cleavedfom
L 3 : p-FlagBCL10GFP
IB: BCL10 IB: Flag
- e -

IB: GAPDH

- —— —

IB: GFP

Bl = ~ % 293T % ¢ FlagBCL10 GFP % 3] MALT1 3 %+ 2|38 % f & % 14
72 o) PFEhe P BE T % o $ 4 pCMVFlagBCL10 GFP (0.25 pg)#
pRCCMV-MALTI-myc (2 pug)s% L F R T 293T fm®e > A %] hdf 4 {4 283648
60~72 /| PFisfeBFou T4 0 E 3 B BLE A 470 @ * BCL10-Flag~ GFP~ GAPDH
- BFufl iR 7 7 o p-FlagBCL10GFP : phosphorylated FlagBCL10 GFP ; * :

non-specific band °

51



\ S cr D
N ()3 "Ad%ﬂ o\
I BCL1Y 2 )
sciio R
J &
B scuo ) T
MALT1 oy < —
B o )+ (G
o | BCL1O
Hoechst GFPBCL10 BCL10RFP Merge
+ MALT1

Hoechst GFPBCL10 BCL10RFP Merge

#® -+ = ~BCL10RFP £ GFPBCLI10 5 & MALT1 ** 293T !w% chk * 350 A,
g Pl e ¥ % 3 BCLIORFP & GFPBCLI10 %3 # MALTI ** %2 & ek o B.
+ Jp # 4 pRcCMV-BCL10 RFP 0.2 ug ~ pRecCMV-GFPBCL10 0.1 pg £
pCMV6XL5-MALTI 2.4 pug *+ 293T im® > 48 | p¥ {4 i& {7 Hoechst & ¢ » 12 % §s &

BAcE R (L B) 21 £ F 2B MALTL > (T F) £ F £ % MALTI > 8% !

-
&

B LR -
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GFP-RSRTVSRQ

A.
GFP

GFP + MALT1 GFP-RSRTVSRQ + MALT1

MALTH = +

26-

NF-B activity (fold)

IB:GFP

- 5:vALTY

Wl = - GFP-RSRTVSRQ % R3SFhi RAE 72 FENF-xB EH o AL WL
pGFP~pRcCMV-GFP-RSRTVSRQ 0.25 pg & pRcCMV-MALT1-myc 2 pg ** 293T ‘m
CRET RN R $8 v A EEAE SRS ¥ P U ERC
GAPDH - k5% 39 " o B.A %/# % pRcCMV-BCL10 ~ pGFP
pRcCMV-GFP-RSRTVSRQ 0.05 pg £ pNF-kB-Luc 0.1 pg » pCMV-Renilla-Luc 0.05
ug 3t 293T ‘m?s > 48 /| Pr{s:E 7 NF-kB 4 Rt ple & d > L8047 5 (& *

BCL10 ~ MALT1 ~ GFP - iyt o F o
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ST - HERA

13 99 233

CARD Ser/Thr rich domain

2217 7222223 224225 2265227 22852291230y ;2312325233
M= F*L™PZL"R™'S™R™ TV 'ST°R™Q

l

pRcCMV-BCL10 L225A
ampR

pRcCMV-BCL10 L225E

pRcCMV-BCL10 L225G

PRCICMV-BCI0(F)
7000 bp

pRcCMV-BCL10 L225K

5V4Um7|

pRcCMV-BCL10 L225Q

BGH pa
&/ 1 ori \Nbal pRCCMV_BCL 1 O L225R

“t® - -~ 2 pRcCMV-BCL10 # % 4 & Leucine 225 i 7 ¥ 2L R %
%t 41 * Stratagene QuickChange®Primer Design Program % 3* primer » ¥ 12 ¥ %
degenerate primer & {7 F 415 o Tm &2 ¥ 4k} template 57 primer 3* % 32 d& 2k 3+
% Tm=2 x(A+T) + 4 x(C+G)C -
1t Primer | TCTAGTGAGATGTTTCTTCCCVVAAGATCACGTACTGTTTCACG
V=A,C,G > F 45 st #& primer 3R] 7 i B D hA 40T o

pRcCMV-BCL10 L225P ~ pRecCMV-BCL10 L225E ~ pRcCMV-BCL10 L225R -

pRcCMV-BCL10 L225T ~ pRcCMV-BCL10 L.225K ~ pRcCMV-BCL10 L.225A ~

pRcCMV-BCL10 L.225Q ~ pRcCMV-BCL10 L.225G » F 7 A $ 11 & RAHTT ©

1t PCR procedure :
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Plasmid template (pRcCMV-BCL10)(100ng/pl) Il
Primer (5 uM) Il
dNTP (1.25 mM) 4l
TURBO Pfu (2.5 U/pl) 1l
10x Pfu buffer 2.5 ul
ddH,0 15.5 ul
Total 25 ul
Temperature Time Cycle
94°C 3 min 1
94°C separate 30 sec
55°C (Tm-5°C) annealing 1 min 18
68°C extension 10 min
63°C 10 min
4C o0 1

Extension FF ¥ 1335 PCR A & R iA2 > i ¥ 1kb 7 & 1 ~ 48
PCR & # 4c » 1 ul Dpnl (NEB, 20 U/ul) » & 37°Cis%* 2 | Pl » 2 “ljs‘”ﬁ
methylation 77 template (PCR 2 47 /X 5 methylation){s > B~ 4 pl i& {7 transformation »

£ 30 P~ 588 DNA %5 il o

BU BCLIOC sehHB BLR Btz dple » 4o !
14 pRecCMV-BCLI10 73 #54F & Arg228 i2 (7 H LR %
¥t A4 : pRcCMV-BCL10 R228G

Tt 2 5% primer i€ 7 R
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3% Primer : GTTTCTTCCCTTAAGATCAGGTACTGTTTCACGACAATG

Tt Tm % 5 55C

r2 pPRecCMV-BCL10 L225R #3 #04 & Arg228 2 7 H gL R %

It &4 : pRcCMV-BCL10 L225R,R228G

Tt 4 B 9% primer & {7 5 RY ’}#%1

1 Primer : GTTTCTTCCCAGAAGATCAGGTACTGTTTCACGACAATG

Tt Tm % 5 55C

r4 pRcCMV-BCL10 L225R #35 #-3 7 Phe222 ~ Leu223 i& {7 H Bb X %

It &4 : pRcCMV-BCL10 F222H,L223E,L225R (FL-1), pRcCMV-BCL10
F222S,1.223E,L225R (FL-2), pPRecCMV-BCL10 F222E,L.223A,L225R (FL-3),
pRcCMV-BCL10 F222A,L223T,L225R (FL-4)

Lt 12 H % degenerate primer & {7 F 4 1 A

1t Primer :
GAACTTGTGCAAACTCTAGTGAGATGVVTDVTCCCAGAAGATCACGTACTGT
TTCAC

V=A,C,G; D=A,GT

Tt Tm % 5 60C
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Hatl

T3 promator

EST 703916

3800 bp Bel10

ampR

Ncol

T7 promotor

EcoRl

Ncol, Notl, Klenow

Isolate 1.5kb

TK pA

PCMV

puUC ori

pCMVY-Tagz2C
4300 bp

neokan

\/

PCMV

puC ori
FLAG
TK pA
Bcl10
PCMV-FlagBCL10 (F)
5800 bp
neolkan

o

P SV40
P bla

SV40 pA

1 ori

EcoRlI, Scal check
Forward : 700bp; 5100bp

Reverse : 1000bp; 4800bp

“Hl= ~ #5 F 4 pCMV-FlagBCL10

P SV40
Pstl, CIP
Ligation
PCMV
puUC ori
FLAG  scal
TK pA
pCMV-FlagBCL10 (R)
5800 bp
neolkan
A
P SV40

57

SV40 pA EcoRl

P bla

o



P CmMv

pUC ori
FLAG

TKpA
Bcl10
pCMV-FlagBCL10
5800 bp
neolkan
WA

Xbal

P 5V40 Hindlll
Pbla 1 ori SV40 pA
Xbal, CIP

ampR

7000

\ SV40pA
K’\

Xbal

pRcCMV-BCL10 GFP

bp

Isolate 1kb fragment

Ligation

Bcl10

TK pA
pCMV-FlagBCL10 GFP (F)

6800 bp

neolkan GEP

V40 pA

Pbla o

HindIII check
Forward : 900bp, 5900bp

Reverse : 200bp, 6600bp

ER= ’}#.aﬁ % pCMV-FlagBCL10 GFP
58

TK pA

neolkan

P 5V40
P bla

ﬁ

6800 bp

1 ori

pCMV-FlagBCL10 GFP (R)

SV40 pA

Bcl10

e
Hindlll

Xbal

Hindlll



#BCL10 C =4 A 7| ¢h% $hfk R¥°SRTVSRQ™ # 4 & v { it & 5> ¥ 4% & GFP + >
FRAEAS ST 97

LA D RE f sl F o

Primer I : AAGATCACGTACTGTTTCACGACAATGA

Primer I : TTCTAGTGCATGACAAAGTGCTGTTACT

— ~ #-primer | 2 primer II :& {= annealing

Primer I (forward) (10°*M) 10 ul
Primer II (reverse) (10*M) 10 pl
10x annealing buffer 5ul

ddH,O 25 ul
Total 50 ul

95C,4 ~4 — SW*¥EIFHE — -20C% =

% 10x annealing buffer : 130 mM NaCl, 13 mM Tris8.0, 1.3 mM EDTA

= ~ #-annealed oligos i {7 phosphorylation

Annealed oligos (10x dilute) 2ul

T4 Polynucleotide kinase (PNK, 10 U/ul) 2ul

1mM ATP 2ul
PNK buffer (10x) 2 ul
ddH,O 12 ul
Total 20 pl

37°C,30 #4858 — 70°C, 10 » 48 — -20°C %73
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= ~ ¥ phosphorylated oligos £2 rJ2 i Smal £ pGFPemd-bm it {7 ligation - JE {¥

pGFPemd-bm-8mer (pGFPemd-bm-RSRTVSRQ) » i #2 4T Bl #7577

EcoRlI
( Hindlll
—

synthetic pA

pGFPemd-bm

3916 bp SV40 pA

ppp-AAGATCACGTACTGTTTCACGACAATGA
TTCTAGTGCATGACAAAGTGCTGTTACT-ppp

Smal, CIP

Ligation

2 DNA #Z_B & %36 » ¢h phosphorylated oligos & it w & & &

EcoRlI

Kr_/HilldIII

synthetic pA

GFP-RSRTVSRQ

pGFPemd-bm-8mer
3940 bp

SV40 polyA

Rz fﬁ:ﬁz %2 pRcCMV-GFP-RSRTVSRQ (continued.)
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EcoRI
Hindlll
e

synthetic pA

GFP-RSRTVSRQ

pGFPemd-bm-8mer
3940 bp SV40 polyA

HindlII HindIII, CIP
Isolate 0.8kb fragment

Ligation

Hindlll

Hindll
Pcmv BsrGl

GFP-RSRTVSR

ampR

ampR

GFP-RSRTVSR

pRCCMV-GFP-RSRTVSRQ (R)

pRCCMV-GFP-RSRTVSRQ (F)
6300 bp

SV40 pA

BsrGlI, Xbal check
Forward : 50bp, 6250bp

Reverse : 800bp, 5500bp

“H® ~ A F 4 pPReCMV-GFP-RSRTVSRQ
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b MKGID, <
KIL Ly42D
BCR,
TCR

Foffl, Fell d
ar LyA9H i or CECAR
0 Feiver
DAFT2
g and g8
~ or T3 — T
Early signalling ﬂ
ents I (TAM

= l e

. CARMAT
cumphu D:L MaLT! @L.u; WALT]
TAKR

.
(i |m<

(ikKy)
(e AIKKﬂ)

o @;ﬂ (ier)
HEDED] HEDED EDCTD]

@ Proteasoma

= NFRE KB “HFxE

()()()(il(i(i(i(l(I[I[]I{]{1(1(1(][}[}[‘}[}[}[ O O O

MNucleus

o od)
2 .Y/@YK YI@VK .Vm\ﬂi‘
B- and T-call -mc-mu

actvation
r o2
v

Sl

Effocts on blood preswre
and immune rey

ponses

Adopted from Thome, 2008
T AR A 4 0 3 e e 5 ITAM %
%_G-protein couple receptor % %

Y AP SR A 1
CARD-containg #-v & 5% & BCL10 &2 MALT1 2} = CBM 4§ & #8##31 4 AT @

% it NF-xB > # ¥ & fn%e &2 NK w2 53 CARD-containing 3¢ % = CARMAL > #
F % m e

sm CARDY » 2L 4 % ¥ o CARMA3 - R4 p ** Thome, M., 2008 B]- -

CD3

PKCO and other
serine/threcnine kinases
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PMA / lonomycin
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pRcCMV Invitrogen | pET21a-BCL10-His ZEREE
pCMV6XL5 Origene pET21a-BCL10 1-225 | Kenji
pRcCMV-BCL10 T #54 | pET21a-BCL10 1-228 | Kenji
pRcCMV-BCL10 GFP T &84 | pGFPemd-bm FpAcE 4
pRcCMV-BCL10 L225DGFP | SLD pRcCMV-MALT1-myc | & 5
pRcCMV-BCL10 R226GGFP | SLD pCMV6XL5-MALT1 Origene
pRcCMV-BCL10 R228GGFP | SLD p-NF-kB-Luc Strategene
pRcCMV-BCL10 RFP SLD pCMV-Renilla-Luc Strategene
pRcCMV-GFP BCL10 SLD
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