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Abstract

MALTI1 (mucosa-associated-lymphoid-tissue lymphoma-translocation gene 1) acts
as an adaptor protein with proteolytic activity that controls T/B-cell activation by
regulating key molecules in T/B-cell-receptor-induced signaling pathways. It plays a
central role in MALT lymphoma by its interaction with BCL10 and enforced activation

of NF-«kB signaling.

Computer assisted amino acid sequence analysis indicated that MALT1 shared
sequence similarity with caspases. However, MALT1 was not able to cleave substrates
of caspases. It was, therefore, defined as a “paracaspase”. A 3D model of the
“caspase-like domain” of MALT1 predicted its specificity toward uncharged residues in

the P1 position.

Previous study in our laboratory demonstrated the proteolytic cleavage of BCL10
by MALT1 in 293T cells. Serial deletion constructs were constructed to map the
probable cleavage site. Since deletion of single amino acid residue--Leu225 of BCL10
abolished its ability to be cleaved, suggesting a probable cleavage site at Leu225. The
result was consistent with the hypothesis that MALT1 might show specificity toward
uncharged resides in the P1 site. In 2008, MALT1 was reported to cleave A20 and

BCL10 with specificity toward basic amino acid residue--Arginine.

In the present study, we would like to set up an in vitro proteolytic cleavage assay
of MALTI to characterize its substrate specificity. His-tag fusion constructs of full
length MALTI and catalytic inactive mutants (MALT1-H415A ; MALT1-C464A) were
generated. Expression of His-tag MALT1 and mutants were performed in Arctic
expression competent E. coli cell. Though major proportion of MALT1 were in

insoluble inclusion bodies, we were able to purify sufficient soluble form of MALTI
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with Ni-Column. Purified His-tag BCL10 proteins from BL21 E. coli expression system
were utilized as substrates in the in vitro cleavage assay. Two reported assay buffers
were tested (Bufferl : 50mM MES pH 6.8 » 150mM NacCl » 10%(wt/vol) sucrose °

0.1%(wt/vol) CHAPS > 10mM dithiothreitol » 1 M ammonium citrate ; Buffer2 : 50 mM
Tris-HCl > pH 7.4 > 60 mM NaCl > 10 mM KCI > 20 mM MgCl, » 100 mM CacCl, and
10 mM dithiothreitol). The reaction was performed at 30°C for 16 hours. BCL10 was
found to be processed by wild-type MALT1 but not catalytic inactive mutants in bufferl.

The removal of ammonium citrate completely abolish the reaction.

Site-directed mutagenesis was performed to investigate the role of amino acid
residues Leu225 and Arg228 of BCL10 played as a substrate of MALT1. Degenerate
primers were utilized to generate the following mutants : BCLI10L225A -~
BCL10L225E ~ BCL10L225G ~ BCL10L225Q ~ BCL10L225R ~ BCL10L225T -~
BCL10R228G and BCL10R228I. MALT1 was found to be able to cleave BCL10L225R
and BCL10L225T, albeit at a less efficient level as compared to wild-type BCL10. All
the other mutants (BCL10L225A ~ BCL10L225E ~ BCL10L225G ~ BCL10L225Q -~
BCL10R228G and BCL10R228I) lost their abilities of being processed by MALTI.
BCL10-derived fluorogenic peptides--Ac-FLPL-AMC and Ac-LRSR-AMC were also
tested in the in vitro assay for being substrates. A time-dependent in the fluoroscence
intensity was observed in the reaction using Ac-LRSR-AMC but not using
Ac-FLPL-AMC, suggesting its specificity toward basic amino acid residue in P1

position.

Caspase recruitment domain (CARD) mutant (BCL10L41R) of BCL10 failed to
interact with other CARD-containing proteins. Deletion of amino acid residues 107~119

of BCL10 (BCL10 A 107~119) resulted in the poor interaction with MALT1. In vivo,

MALT]1 failed to cleave both mutants. However, in the presence of ammonium citrate,
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incubation of purified MALT1 with BCL10L41R or BCL10 A 107~119 in vitro resulted

in cleavage albeit at a less efficient level.

Key words : BCL10 » NF- x B > lymphoma > paracaspase > CBM complex
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$1% A%
- ~CBM 4 £ £2:51 NF-£B
CBM 4f & #2 % 4 CARD containing protein-BCL10-MALT1 = #& -9 & 7/ =

e14F & 48 » CARD-containing protein 14 ¢ 47 ,féf_.?%‘iév\ Hid A v A F AT
i# > CARMAI(CARDI! & Bimp3)i £ 5 >t I} 'w*¢ (hematopoietic cell)® ;
CARMA3(CARDI10 2 Bimpl)R] £ 5 f2tu 3% ‘"2 (non-hematopoietic cell)® ; F

B AR TEs —?5 » CARD9 ¥ 5 N #4¢9 CARD domain % Coiled coil domain > & & 4 i%
Rk dmie o B3 I lwre ¢ 3E * 7 CARD-containing protein &= CBM 4f & 48
%k 7% 1* NF- x B(Bertin et al., 2000 ; Wang et al., 2001 ; Wegener et al., 2007) °

CBM 7}?@#&“%’1 2 hHT (T m% B w% ~ NK wre)d & <

\\\?{r

(immunoreceptors) 5| 4= s NF- g B & i 2 ¢b»» %22 % — it ITTAM-containing receptor
% GPCR 5142 NF-g B & j=2 ¢ » i &_myeloid " - mast cell ~ dendritic cell »
7]t CBM 4§ & 8~ & 5 #% % % L(lymphoid)-CBM -~ # %% % M(myeloid)-CBM 4§ &
2 - 2 & GPCR(G-protein coupled receptor) izt & & H(* Bl - ) o

#HT 4enCBM 4F & 8875 142757 » TCR(T cell receptor) ~ BCR(B cell receptor)
2 NK ‘e S 8L DR flgte > 5d - kalani & Bl 5] 3 fe el e
(tyrosine kinase):# it @ & gifis it T 4 + > & PLC- 7 (phospholipase C- 7 )it #-im
- + e PIP2(inositol phospholipids) -k % = IP3(inositol triphosphates) %*
DAG(1,2-Diacylglycerol) - IP3 it 43 3 4c fw 2 p 4T 325 )k & > DAG 5t 43 7% i PKC >
B F A fh e T8 (synergize)i 3] NF-xk B % § 4 - PKC #ipai- CARMAL i
linker » 12 = CARMALI ﬁiﬂj%ﬁ‘ 4 g > @ ¥ CARMAL 7 CARD domain #&/FF it
BCL10 ¢ CARD domain #i4p & i€ * > BCLIO *~ &2 MALTl 3 % & i¥ *
(association) > 35 = CBM 4§ & 42 - CBM 4§ & %27/ = {8 » i5 i TRAF6 it o p £ %
IKK 7 (NEMO)#i;2_% i* (ubiquitination) » ¥% 31 (recruit)TAB2/TAK1 #- IKK S #fi& i

i = IKK 4F & 8% it (Wang et al., 2001) » & @ g#fg i* IkB(inhibitor of kB) » IkB %



f32m & {8 NF-xB i&£+% % LT #5 4 F](Rawlings et al., 2006 ; Thome, 2008) - ¥ %,
CBM 4§ & #t&i 259 » C Pl &5 - B CARD-containing protein > CARD9 ; &

GPCR # it NF-kB /5 7? c7CBM 4 £ 48 > C R &_CARMAS3 -

= ~MALT1
(Mucosa-Associated-Lymphoid-Tissue Lymphoma-Translocation Gene 1)

MALT1 % 31

MALTI1 # % *% low-grade MALT lymphoma T 1 ¢RI d R B4 AT
i t(11;18)(q21;q21) > :& = clAP2(cellular inhibitor of apoptosis protein 2) & F]e1 N =4
feMALTI1 C# = % i caspase-like domain % # f £ 3R % >3 = cIAP2-MALT1(Akagi
et al., 1999 ; Dierlamm et al., 1999) - &tk £ 79 ¥ N #5575 = B = 5 BIR
(Baculovirus IAP repeat)domain > it 43 %’ﬁf d N #8i2 7 7=v B & (oligomerization)#F 5
&1 NF-kB- ¢ w2 & ¥ ¥ 2 > i&46 MALT lymphoma I BN A 2ok R

3 & B(Urenetal., 2000 ; Zhou et al., 2005 ; Lucas et al., 2001) -

MALT1 939 7 le = & |t

1 824

oD g lMisll co  Hig

MALTI £ 3 824 @< fk » N4 ¢ 7 - B Death Domain(DD) (48-122 amino
acid) > #& ¥ 5 &  Immunoglobulin-like domain (Ig-like domain)(128-194 %3 231-295
amino acid)> - i caspase like domain (CLD)(333-456 amino acid)> ' 2 % = B Ig-like
domain = ¥ % C z#(Zhou et al., 2005) -

% i two-hybrid 2 % # % Uk (co-immunoprecipitation)§ % > 7= MALTI v

BCL10 7 4p 3 i¥* (Uren et al., 2000; Lucas et al., 2001)-Ig-like domain ¥ 7 139-330



amino acid ¢ #v-T pF ¥ &2 BCLI10 (107-119 amino acid).® & (association) > &
TCR/BCR #:fc fl s - BCLI0 fFut % & i€ * i@ MALTI £ 2 R & F J
(oligomerization) > 7= i* T # kv H @ # 45 NF-«B % 1 (Lucas et al., 2001) -
Caspase-like domain £ 7 3¢ *» Z]7E 4 > B v @ dren B3 A20 1 2 BCL10(% 3%
it )(Coornaert €t al. 2008 ; Rebeaud et al. 2008) - % = B Ig-like domain @ ¥ 44 3
v {* (ubiquitination) » # % — Bk 3] IKK v (NEMO) docking site = @ TRAF6 A
E3 ligase » # %’ﬁf d MALTI C == B4 & 7| (Pro-X-Glu-X-X-aromatic/acidic)
binding motif (Zhou et al., 2005) (309-319 > 651-657 14 %2 804-809 amino acid)?
MALTI % & 7% it 7 25 IKK complex(Sun et al., 2004)> 3 ** MALT1 # Death Domain

B oanrt iy AP o

MALT1 04 3 {841

& TCR 5142 ciNF-g B2 & @ ¢ » MALTI % 3 %2 7355 CBM 4F & 4% >
CBM 4 & #8 it % TCR-proximal F-v jcfis (kinase)s/s 1+ 4 42 @ i (relay) 3 IKK 4
LR o IKKAF 280 & IxB F iE (AR (F#* » i3 & [k B E" 25 & 18 NF-1 B
A AT AT 0 5d B4 NF-k B & ¢ canonical i/ o 3 5 4F
B¢ % CBM-dependent 1 T ‘w2 5 i ¥ » MALTI H # /% ¢ scaffold protein # it %

F=d 7 AF AP ¥ £ £ 9(Thome, 2008) -

MALT1 % - & scaffold protein

tduh X Wis - MALTI %18 BCL10 4= CARMAL #)= CBM 47 £ 48 >
¥ it MALTI E # 4~ CARMALI 1 coiled-coil domain s4p 3 i % ¢ 17 CBM 45 & 4%
75 2 { 44 T o MALT1 #he & 7 5 .48 % — 1 scaffold protein » i# #& CBM 4§ &
R % 25| (recruit) T 75 TRAFG » TRAFG cis% 1t & it 5375 1 IKK 4 &£ 48 1 NF-

x B(Thome, 2008) -



MALT1 % i£% i % IKK 4§ & # chis 1
. MALT1-dependent 7 IKK 4F & #87& it # > MALTI %] 5 BCL10 @ 2} = & &
K R PF MALTI1 g w31 T it TRAF6 iz B E3 ligase’ TRAF6 & IKK v (NEMO)
FAE A E A B IKK AR & M op 2 o w R S I MALTI i 242 TRAF6
p A2 % i (self-ubiquitylation) @ & i IKK 48 & f8 o422 it 7 TRAF6 » ¥ w31
TAB2(TAK-binding protein 2)f= TAK1 > TAK1 % IKK o 2 IKK 5 i€ 7 gifc it @ 5 1t
IKK #§ & %8 (Sun et al., 2004) -
MALT1 » #4F f it At TRAF6 & foerid 2 s 5t p L3 14 » C spakid
% 1 HMALT1 ¥ 11 3% 2 - Bex 31 IKK 7 sdocking site F]pt ¥ 12 e 51 IKK 45 & 48

(Zhou et al., 2005) °

MALT1 ¥+ F*7 &% 1E2 NF-£B 512

Uren % A — B 454k 100l e B 7)) s 47 vt #(alignment) > % I MALT1 g% 3k
s 7 % domain s #{- @ 4L caspase F 4p 124> % caspase-like domain * fr caspase
e p20 = H i (subunit) { B £ 80%:- 3k {+(homology) - Caspase = — #& cysteine
protease * H# caspase domain !+ 7 Cys-His catalytic diad #x % active site ki& {7 < F
*7 3] » % catalytic pocket ® ehdg M IR B - M ¥ Pl site 2 % % PR
(Aspartate) e73 % i {7 7 ] ¥ * o g X MALTI » & 5 Cys-His catalytic
diad(H415-C464) » = §_# 3D = HH- 578 MALT1 1 CLD ¥ i %% in 9% 4 it
PO Nk - e B¢ IR 3K (peptides) st iE ~ specificity pocket 2 T H
g ﬁkf’ 1B % caspase 77 caspase domain # & 4P 0 1IIRHCEE T B B % iR o
MALT]1 s putative active site ¥ i ¥+ P1 site 5 uncharged residues 1 B 5 $4# <
M.Ae4 @ 25 caspase & — fLex % [ 3ifg (Aspartate) (Uren et al., 2000) o

o L=

1% %t caspase /& it & JE i5d p {7 $% 7 (autoprocessing) & % H s caspase 717 1

mr
oo

L0 387 e = (apoptosis) 5 @ MALTIL & /% *» ] ¢ 4vehicaspase £ F >



7@ P {734 %7 (autoprocessing)ifiig 4 o ¥ - 3@ o flwmte p AR F WA
W 3 4 4 fn(truncated) & F_4 5 52 4] B & B 7 (artificially oligomerized form) =h
MALT1 ¥ & #5142 mP %= » 44 5 paracaspase » » &_X §F P S Srefiel —
paracaspase(Uren et al., 2000) -

Snipas % 4 % 7 A3 MALTI £ F £ 3 &v FoalEl > LwFpp 2 4R
MALT1 5 CLD(329~566 amino acid): -+ & > % in vitro § % * # R F 3
F1

* MALDI-TOF #5 1 =% CLD + 1 Cysteine 539 $4>t 0 £ i 2 & E4p% £ & eh o

-

Leucine-based acyloxymethyl ketone probe it 3 £ putative catalytic site £ i % &

= 145 3 MALT1 $% % <% — 3 (specificity)> Snipas §| * peptide substrate library
i {7 & iE (screening) ° # I MALT1 & ;2 *7 &) library ¥ & @ peptide ° MALT1 &_%
£7F &9 74 vy &% 5 (Snipas et al., 2004) -

AP ok E A o £ 4 MALTI 2 BCLIOGFP(BCLIO f& £ GFP)
> 293T m®z 15 > ¥ v 3] BCL10 § 47 B[R % (] = ) o 5 — k7l enp i

# (deletion constructs)z . BCL10 — £ % 4 Leucine225 it B "=z ik 18 ,T*wu E AR

i

| » 2 {5 # Leucine225 R % & % % ¥ ¥efik(Aspartate) » I k5 3 TIAk*7 2P % >

m

2 chdR B30 5 MALTI %13t uncharged residue § $247 chfife s 4p g ve & o
MALT!1 éhj-v  *» &7 1 (proteolytic activity)— E ¥| 1 2008 # 4 £ it ##
F 'Rebeaud & + 7§ TCR/BCR 5% Mm% p 9 BCL10 7 4% MALT1 *» &30 % >
M 27 & = % 3 BCL10 chCago ] * s flpe B 7]t $(alignment)4 B 1 32§ BCL10
e B BB 4 e Arg228 s C 34 B2 24 2] BCLI0 ch & 5 7 8535 NF-xB ia
s w2 2] BCL10 47 ¥ 8258 T ¥z e 4 3% APC(antigen-presenting cell) £
b & 1T % (adhesion) 2 T ’w#z e114% {7 (migration) (Rebeaud et al. 2008) > ¥ - * & >
Coornaert % A I % 1% TCR & 3 iwe f A20 » F A&7 B[ehIL g e $fé * dfl
e B 71 v 4t (alignment) 38R 35 3 A20 eher ) = 8 3 4 & Argd39 enC =0 A20 4%

7 {7 § B 5 NF-«B % 14 (Coornaert et al. 2008) °



MALTL ¥ 2% A20 2 BCLI0 & 7% 3] » B4 2]a % hf £33 Jed B

NF-«kB &4 » e #_» MALT1 ¢ catalytic diad — ® 4 % % 2 Alanine & £ fr 4]

MALTI h3-v B 7 &lic 4 > € B ¥ "% < NF-xB e {2 > g5 IL-2 e s s 3ip

7 MALTI 5 CLD 5 NF-kB ¥ 38 %% ¥ 234 eh€ £ &£ ¢ (Coornaert et al.

2008)

MALT]1 7 Therapeutic implications
B K o MALTI %38 s s adaptor protein 2 F-v frens it KA T b2 5

it » MALTI ¢ catalytic diad — 4% % % = Alanine & £4r#] MALTI 3 F

s 4 0 B F ' M NF-xB & 14 > B0 IL-2 114 i (Coornaert et al., 2008) o F] b
B p 4 4 & (autoimmune) ~ % LA J (inflammatory diseases) > 17 1k & F # 7 it T

112 %2 B-cell lymphomas §&_ABC-type DLBCLs /5% + > #74] MALTI1 ch3-v

7 3] E S B PR g MALT] %2275 i NF-g B ¥ it &% »zeh™ i3 o

MALT1 &2 $# g & {4
MALTL £ #157 f (Knock out) ] Bl Afafng v F ¥ @4k 4 > Bor W fnd 7 iEAR
v MALT] eh& 33 2be & o 2207 4 A1) B i > MALTL & 715 Kf R

3 AR Al e BTk 3o BoE $2°F K o Adaptive immune ¥ it 7 2 0§84 B iz g ¥ 7
2 ~BCR % LPS ¥ g4+ 5> TCR & 7% 3 # NF-xB & i ~ 5> cytokine €174 & ~ fw

P24 5 X 3F (Ruland et al., 2003 ; Ruefli-Brasse et al., 2003) -

= ~ BCL10 (B-cell Lymphoma 10 )

BCL10 =% 31
1999 & d Willis & + d  t(1;14)(p22;q32) & 7] #& i 0 low-grade MALT

lymphoma( s - # ¥ % 5 extranodal B cell lymphoma)j * e @ % Reh— i F-d



B %5 % £ B cell lymphoma ¢ #73# 3R > #rruf2 5 BCL10(Willis et al.,
1999 ; Zhang et al., 1999) « g crfk FIHE (=15 & & F| € 474 7] » BCL10 ik F] £ 5
Ig #r % =+ (enhancer) element 33 37 » & % & ¥ 14 R (Liu et al., 2004) - % 1999 =
CBEES NS A A R AT I AT RS N A8 BST
clone *» & 3 ¥ /%~ 4p B ¢7 CARD(caspase recruitment domain) domain /%
(homology) & #] » #-43 3| éhAT 9 # & ¢ % CIPER (CED-3/ICH-1 prodomain
homologous, E10-like regulator) -~ CLAPs(CARD-like apoptotic proteins) -~
mEl0(mammalian E10) > i k5 d A 7] $f(alignment) i # = H 5 F - f& 50

B o (Kosekietal., 1999 ; Srinivasulaetal., 1999 ; Yanetal., 1999)

BCLI10 :3-v i g i

>
N N2 P 0k

BCL10 CARD Ser/Thr rich domain

BCL10 & 5 233 =i 2 Nz 7 — B CARD(caspase recruitment domain)
domain(13-99 amino acid) > & C ##B|z 3 Serine/Threonine-rich domain (99-233
amino acid) °

BCL10 7 CARD domain # ™ fr X & f % & 5 CARD domain e3-9 B fatp 3
iT * (interaction) > 3 ¥ w2 il 4 @ ¥ 4o/ I NF-xB & fw®% & = o i%if
CARD-CARD domain ¢ 4p 3 iF * ¥ 7 — & CARD-containing protein 4
CARMAI(CARDI11)(Che et al., 2004) ~ CARMA3(CARD10)%2 CARD9 % & - i 3|
7% 1* NF-xB (Srinivasula et al., 1999 ; Gaide et al., 2001) o ¢t *t » A lmfe p * § £ 3
BCL10 = # ¢ CARD domain > %12 = F & 4 oligomerizes & 5 %= * NF-£ B
it # (Willis et al., 1999 ; Guiet et al., 2000) - e §_#% HeLa ~ MCF7 ~ 293 % 'm? jk @
~ & 4 I BCL10 #r¥ 314 'wm?2 &= (Koseki et al., 1999 ; Willian et al., 1999) -

Serine/Threonine-rich domain £ p % ¢ frehjdv F 397 E4piufd » hlwie < &
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Edd FyApI 0

* o BCL10 ¢ 3-12 amino acid ¥ frig4x %]+ TFIB s & » %2 addékoh

—,M:
~=ie

# I (overexpression)F B A BEEL 1Y 13 AF IR G > TP gy 5 fr ]

T~

preinitiation(Liu et al., 2004) ; "=& & 107-119 ¥ 4= MALT1 #* 4§ % & (constitutive
association)(Lucas et al., 2001) - BCL10 » ¢ g4t H s 3= F & CaMKII ~ IKKf
i {7 gifs i (phosphorylation) » CaMKII it 3 % Ser138 fwmifs it > "% i NF-xB /%
M 5 IKKB 7 Ser81 % Ser85 miftt » 32 BCLIO 7' 2 ~ 1 i p B B
(accumulation) ~ j& - IL-2 en& # (Thome et al., 2007) -

BCLI0& 2 127 i b » £ 5 i #4987 %8 & TCR/BCRI# 1* NF-kB 1 42
% ¢ > MALTI ¢ *» 2|BCL10 - 82 22 *» Z]|BCL107 % FNF-xB# {2 27 2]BCL10
¥ B2 58T e fv APC(antigen-presenting cell) 734k & ¥ % (adhesion) 2 T!wm*s ef} {7

(migration)(Rebeaud et al., 2008) -

BCL10 &2 g & |2

BCLlO%?]?‘J“,f/ B 530% % 54 58 FPgatan > ning Ty
(Ruland) > @ 3% T a7 B F g i A4 Ko Tk 2 Biwbe &2 $ ¢ kenpu ig
TFERh 2 3 4 E 1 o B or BCLI0 feif * 3 en/ 1t (differntiation) 2 5 7E4/7 (R € & o0
£ ¢ > @BCLIO éhim®e 43¢ b % ehim e = (] fr4e¥ 4 4] 4p F (Ruland et al.,

2001 ; Xue et al., 2003) -

= ~ A20 (TNFAIP3)

A20:% R

$E 457 7]+ NF- k BE_4 & 24 #73¢ J& £ & (adaptive immune) 2 #5244 = ZRE 1~ 0
WA 245 BRSNF-xBa & G EH T aFlp n T A d e g g (3
3 B IR B 4535 & NF- KBm#»r’ﬁfJ'*z o Dixit# % 7 L% MA20% & A TNF3 42 7]

I A SR HY MR E AT LE RhE R A (D1X1teta| 1990) -



A208 % *t A 5 %%F (umbilical)# #% p & fw#2 ¢ > TNF(tumor necrosis factor)#
1A F1 & o 0 * fi 5 TNFAIP3(TNFo-induced protein 3) o & TNF 3142 caim e
= ¢ 0 A20W 04 TF— B Frd| et k= (antiapoptic molecule) » ¥ T BRLE 5]
Fk "5 = A2 (phospholipase A2):7% it ~ ROS (reactive oxygen species) sg *> ~ Fr e
B;j‘ﬂﬁ “bagZen @ f2(collapse) ~ caspase-3erE LT o F - 2 g 0 A IRP e 2 € 4F Y
% BLA20 > e A NF-kB/E it {850 ik 2 > © FF A208 - BNF-xBf w3 47 F'

" iE 33 & gF(homeostasis) (Hymowitz et al., 2010) -
A20:h3-6 T g i

O O AN A B D © (O Q) N2 Q%) N
P30 QY PSS & SO S

A20E 5 79018 "=k s » &Nz 5 - BOTU (ovarian tumor )domain » Cz5 R ¢ 7
7 = i zinc-finger (Cys-Xaay4-Cys-Xaay -Cys-Xaar-Cys) g1 > & § L ApF 7 %
£ o OTU domain& 3 2 iZ % 1t (de-ubiquitinating) 375 42 » 5 #-% B 3 R 2% 4l
(ubiquitin chain) » #r#] & % { (proinflammatory) £k %] & 3 > & > NF-xBes 4 5
zinc-fingerB'| 3 ubiquitin ligase /& {2 o

% TNF 5 d TNF-RI(TNF receptor 1);# i* NF-kB 427 > TNF-R1 #lm?s B 3%
iz e DD(death domain) > ¥ 2 = TRADD (TNF-receptor-associated DD protein) -2 DD
.7 4p 1T * (interaction) > #c #3 ¥ 5| (recruit) TRAF2 (TNF-receptor-associated factor 2)
% RIPI(receptor-interacting protein) > TRAF2 it 43 $-:# % RIP1 F & K63-linked =
ubiquitin chain » 7%= i* T 25 IKK 4§ & %8 » i&m 5 NF-xB ° 5§ » A20 0 C =53t 43
fv ubiquitin chain % & s 4 > f1* Nz OTU *» ",4rf RIP1 } ¢ K63-lined ubiquitin
48> B 41 * C =¥ zinc-finger i& {7 K48-linked ubiquitin 4& > i& = RIP1 i 1 F-v f= 48
(proteasome):& {7 "% f# » i I|#r4] NF-xB (Li et al., 2006 ; Beyaert et al., 2000 ;
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Komander et al., 2008 ; Wertz et al., 2004) -

7 . TCR/BCR /% i* NF-kB 427 > - £ NF-«xB &1 > A20 f1* C =}
zinc-finger fr & £ % it ehIKKy (NEMO)S & > £ 1 # OTU 33 ;L4 it iE 4 #-IKKy
L= lEE 3 "$ 8@ i Fl3rd] NF-kB /&1 e BF MALTL » ¢ % A20 7 R439 chi-
¥ (/% ZnF1l fr ZnF2)*> = & = 8 == A20p37 2 A20p50 > e &_A20 e+ ] &2
T 7 ig 2 fc € NF-kB & 14 #c % (Coornaert et al., 2008) o # 293T fm?z ¥ it + § £
Hax Z = FE N 3 OUT domain 0 A20 » 5 287 1 i |#r4] TNF 3142 NF-k B 7%
Mo P T A20 e LR M A A T R HAY NF-k B andrd| 4 % > ¢ Z e(Song et

al., 1996 ; Klinkenberg et al., 2001 ; Heyninck et al., 2005) -

A20 2 FRER L
< 3Rz 3 € 35§ 14 (constitutively) £ IR A20 > @ E_f NF-kB /& 1t 2 5
i# 4 4r mRNA P e e gk ™ e 8 22 T e 4rit 43 FH e £ B A20(Lee
etal., 2000; Tewari et al., 1995)- & Tnfaip3 & #] 7| "$ (knock out) -] &> %43 TNF-a
ilde IKK 47 £ 8755 &8 & IR % > @ ¥ % 5 ¥ ok (terminate)NF-xB A& F] e 45 o
Lo Tnfaip3’ o] B g4 2L Bag LF B2 5 5 & < o Tnfaip3’ w4t
TNF-a 3142 e042 B |+ ' %2 /% = (programmed cell death)» 7 $& % a7 R |2 (sensitivity)

(Lee et al., 2000 ; Coornaert et al., 2009 ) -
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2% -F3 P

£ p o e & MALTI ¢ #3*7 & «0= F 5 A20 2 BCLIO - 1’2{*)’%}6%.&1

“m;

_3

|

7 AT BRERENF-kB EF1 > - & MALTI ¢ catalytic residue % % &% L5 2%
Fl¥rd] > NF-kB 2 4r g F T % > it & MALTI 7 it 5 Admeht @ 2 > 4
# Arin B4 NF-xB #_€ & 0 o Activated B cell-like diffuse large B cell lymphoma
(ABC-DLBCL)#_* #f - fa = B > H 3o 2 £4& A& & MALTI ko *»
BEM P By Y G wiFi MALTL 0 23 FRt KA gk~ ehi & p

Haz = - @ aEEd (in vitro) MALTL ¥ 025 B R & 56 i 3] i 8 chdf

31 2§ MALTIL /& e ch& 15 o
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F3IF-Hpe-a

L Rk

- Bty

v' mouse anti-BCL10 monoclonal antibody 331.3 (Santa Cruz)

v" mouse anti-His monoclonal antibody (Dr. % 44 ¥ % f# § 2% % ) (Amersham)

v" mouse anti-His monoclonal antibody H3 (Dr. % p4# % ¥ 5 2% % ) (Santa
Cruz)

v" mouse anti-GAPDH polyclonal antibody H86504M (BioDesign international)

v mouse anti-Myc polyclonal antibody 9E10 (Dr. % B4 ¥ % {7 9 5% % ) (Santa
Cruz)

v' rabbit anti-MALT1 polyclonal antibody H-300 (Santa Cruz)

v rabbit anti-GFP polyclonal antibody (our lab)

I

SRl
v' sheep anti-mouse IgG HRP antibody (Amersham)
v' goat anti-rabbit I[gG HRP antibody (Amersham)

v goat anti-mouse IgG HRP antibody (Jackson)

Fokitr 2 Ay

% % 2% iz =% (Preparation of competent cells)

YLE 7 HP D < 4% ) DHSa ¥ - % 0 %% 2 ml LB (10 mg/ml NaCl » 10

mg/ml trypton > 5 mg/ml yeast extract) ¥z % ;% ® > > 37°C ~ 150 rpm 32 % $4iF % £
12



oo % 2 Xt 2ml SR 4 » 200 ml (1:100) #7# LB 3 % % B4t Fw
#7577 ODgoo 1 & 0.3~0.5 F¥ » 2 % 7k F 10 4 48 > 12 3,000 rpm (KUBOTA 1920) ~ 10
A I N OF- ' AN U ,ﬁ“,,z » £ 12 40 ml TFBI (30 mM KOAc » 100 mM RbCl, > 50
mM MnCl, > 10 mM CaCl, » 15% glycerol pH 5.8) = > " §x A% » & vk b 2~3 /| pF
4+ 35 3,000 pm (KUBOTA 1920) ~ 10 4 4 ~ 4°C » w4 1+ % » 2 20 ml TFBIT
(10 mM MOPS > 10 mM RbCl, » 75 mM CaCl, » 15% glycerol pH 5.8)#-7 %8 = > i+

¥t 4~ % 1 1.5 ml eppendorftube » # — ¢ 200pl > %3 3:-70Crkf o
s F#&2) (Transformation)

H#-F 48 DNA 4c » 100ul 2% i 'z (competent cell) » iR & 353 5 gZli=y » #
BEE kY 304480 £ BT A2°CARIE 604 0 =% B ATk 10 A48 0 4~ 400ul
% 7z ampicillin 7 LB 3 %% » >t 37C ~ 150 rpm = FH % 1 ] BF > B~ 200ul 323

% %7t 7 50pg/ml ampicillin en LB 2§ 7q T 45 + > 3+ 37C1 % 44315 % 16~18 /] pF o

£ 4 W% (Mini-plasmid preparation)

PR ET RPN TS R4 S E DHSGF > B3t 5 $ SOug/ml
ampicillin €7 3ml LB # &% ® » 3t 37°C ~ 150rpm 32 £ $5 ¢ 32 & 16 | PF o &% =
2~ 1.5ml ik 4 13,000 rpm ~ 1 4 483~ (Heraeus Biofuge fresco) & 2 %_} i
/% » 1 High-Speed Plasmid Mini Purification Kit (Geneaid) ' -] & & %8 DNA » ¥

3 4CHH -
<~ EFWAH (Maxi-plasmid preparation)

EEI P N5 FAnE R 45 DHSaF - 25 5 ml LB *

50ug/ml ampicillin 3% % 7% @ > %t 37°C ~ 150 rpm 32 & 48 16 /] FF o % = % B [

% i)~ 500 ml LB  50pg/ml ampicillin 35 %% ® #§3 % 9 5~8 /| ¥ » #F iR a

13



ODgoo £ 0.8~1.0 » £ 4c » 2.5 ml chloramphenicol (34 mg/ml) » £ #§= % T X o
% = = * Beckman JA-10 rotor » 6,000 rpm ~ 4°C ~ . 15 ~ 484§ F% > 2 18 ml
solution A (0.9% glucose > 25 mM Tris pH 8.0 > 1 mM EDTA pH 8.0) /it/% = 4T Fik
£ 4 » 2 ml solution B (4% lysozyme in solution A) g & F# % 38 10 » 45 >
2_ {$ 4v 40 ml solution C (0.8% NaOH » 1% SDS) #=dEds & 173 R LB P AR K > 4
20 ml solution D (3 M potassium acetate > 12% glacial acetic acid) #=iE# & - L pFF
v d fﬁw Wikt B A 2 > 12 Beckman JA-10 rotor 9,000 rpm ~ 4°C ~ 20 4 @3 >
£ % 45 K gt Fik o 4v 0.6 1 A 4f 0 isopropanol > -20°CiA Bk 1 /] FF > 1Y
Beckman JA-10 rotor 9,000 rpm ~ 4°C ~ 20 4 & &t » § + 5% » 4 10 ml solution E
(200 mM Tris pH 8.0 » 70% EtOH) * 4t DNA » #& 45 2 50ml corning tube 2 12,000
rpm ~ 4°C ~ 20 ~ 4@ 4. (KUBOTA 1920 gw48) > 3 +iFi% » 2 24c% DNA» £
4 ml TE 8.0 w73 e » 4.6 5. CsCl 2 350ul EtBr (10 mg/ml) » ;& £353 {4 £ #&
# 1 Beckman quick seal sgts F ¥ o Bv mte it 0 THTE AT ) BBET
% = o & 25°C T 11 55,000 rpm (Beckman VTi 80)~ &tw 16~20 -] P> &t % = {8 o
w UV RST G hadpe g ? &7 LA F 4 (supercoiled form) » »* ¢ 78 14 445
BrpEZ £ 18 BLérEpde A > § 20 15ml corning tube 0 12 % R fE h
isopropanol (saturated with 5 M NaCl) % B~ 7~8 x> & F|-k X3 EtBro £ # 1 50ml
corning tube - 4v 3 B 4f TES.O R £353 » £ 4 » 2 B4 100% JFp¥ » —20°C
iT# 1] pF> 12 12,000 rpm~4°C ~ g 20 4 48(KUBOTA 1920 &< )0 * 2 ml 70%
Py DNA » B8 2 % 4% 2 > 12 300~500ul TES.0 w3 » £ % sk gt d 3+
(Beckman DU-64 spectrophotometer) | € ODyg/280 % £ & * 1 ODsg0 = 50pg/ml 2

DNA > # #{7 DNA k& -
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im % (cell lines)3z #

® 2 IS AR Y k4 10% *r2 i j(fetal bovine serum) ~ 50 units/ml
penicillin G~50pg/ml streptomycin-~ 1.25ug/ml fungizone £ amphotericin B 2 100 mM
NEAA (non-essential amino acid)’ £ = complete mediume fw?z ¥ *+ 37°C~ 7 5% CO,

dup AT B A e

(1) 293T im®s : ¢ 35§ 4 B SV40 large T antigen =74 3% 75 T %ime > 1Y
complete DMEM (Dulbecco’s modified Eagle’s medium) 3 % %3 % » Fwie & 3
90%; % PFie (7 #iN = % > 11 PBS '}’;"/‘;tﬁ = » 0.5% trypsin #-mPz 3747 > ¥ 120 1

R SR U E L TIEE O

(2)Jurkat T cell : * #f CD4 T %2 » 12 complete RPMI (Roswell Park Memorial

Institute) 1640 33 % ;%32 % » Flwre Lk 18 et G R P AT &% o
Pz & 4 (Transfection)

A A5 5 B FRE A 203T fmie tRp chA TR > S T - X 0 3T R 2x10° #f dw e
3 6-well plate 2 2ml 3 &3 % o % - T FE L5 B2 £ 03 Iml > #pi
A REE 4o~ 1250105 M CaCly » £ 480K T 250ul > iR &323 » Ris - - F ¥
B 4e > 125pl 9 2xHBS (0.28M NaCl » 1.5 mM sodium phosphate > 50 mM HEPES -
pH7.1) > T prgrr fie > e BRI RT 204 > TR THE 15 4 48 - P~ 250pl
DNA-calcium phosphate complex % ;% > 3 4v » & i plate > 44 3-5& B plate # %
0.25~2.5ug A R E o w233 & 16 -] 5 > 12 PBS % 2 & 0 4o » ATHER &

3o Tk AR T

#- 5 % Bio-Rad protein assay reagent (BIO-RAD) £-k 1t 1:4 et b 18 2
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o7 ¥ 1.5ml #cE g F 02 Img/ml BSA 3% 1 ml 1 & Bio-Rad reagent **
ODsos iR T3x % {5 > 22 2 0~ 2ug ~ 4pg ~ 8ug ~ 16pg kI o &1 > o 2 3w bF ki
G % E(RY) B A 0995 A7 0B 2 pul me ¥ B%A> 1 ml 1 8 Bio-Rad

reagent 5?‘] f\iOD595 EFIRR S l/:E"__ ’ l ;ﬁ‘d 1‘;‘%—1% W 4‘5'\'3" }I/E- 3‘” ’?ﬁ/k }i °
SDS-PAGE ( Sodium dodecylsulfate polyacrylamide gel electrophoresis )

70% FREERE I P 2 BT 0 ERFIAMEE (Hoefer) » i~ 15%
separating gel (1.1ml 1.5M Tris pH 8.8 » 1.3 ml ddH,O > 2.5ml 30% acrylamide > 50ul
10%SDS > 50ul 10% ammonium persulfate > 2ul TEMED) § ~ & & » £ % 4 »
ddH,O > 5% %) 60 ~ 48 > F|H ddH,O » g Az kA > B 36~ #kfude 01 »
5% stacking gel (500l 0.5M Tris pH6.8 » 1.17ml ddH>O > 333ul 30% acrylamide > 20pl

10% SDS » 20ul 10% ammonium persulfate > 3ul TEMED) » 2% (& B~ 31 & kg 45
¥ oo #-F-v F &% ~ 3X SDS sample buffer (15ml glycerol » 9.4ml 1M Tris pH6.8 >
7.5ml 2-mercaptoethanol » 15ml 20% SDS > 37.5mg bromophenol blue > # ¢ 14 ddH,O
BREAHAT L S0ml ) 0 R £323 1211 100°CA4e & 10 ~ 4815 # F-9 B % |2(denature)
Bk 10448 WETI00 RFTREFTANEIPF CBRARZF 15 ¢
Tris » 72 g glycine » 50 ml 10% SDS » ™ ddH,O #8412 1 2 » @& * 7004 = oK

S %) F sample dye § T A4 » P~ separating gel i {76 * & B4 47
& * &L BLA $72 (Western blot analysis)

ERGE R SR “,/TT stacking gel » #- separating gel transfer ¥'| Hybond-P membrane
(Amersham Pharmacia)_} > 'Z Hoefer electrophoretic transfer system~ # Z_7. 7 250 mA
B 7 2~4 | pF transfer o BT 12 5% "5 2 40 PBS buffer blocking % B R4 1
R 4e ~ 7 0.1% g 2 4w e PBS buffer 2 — & 378 (rabbit anti-GFP antibody »

1:5,000 & ﬁrf? ; mouse anti-BCL10 antibody > 1:3,000~5,000 i3 ﬁfﬁ ; mouse
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anti-GAPDH antibody > 1:40,000 & ###) 4C» /& 16 -] p¥ 1 > >+ 5§ 2 TBS-T wash
buffer (0.5% Tween-20 in TBS) it = = » & = 10 245> 4 » 7 0.1% " %g 2 e
PBS buffer 2 = 42l (donkey anti-rabbit IgG > 1:10,000 % #f# ; sheep anti-mouse
IgG > 1:10,000 % 4% > Amersham Pharmacia Biotech) - % i i** 1 ] p& > 12 TBS-T
wash buffer (0.5% Tween-20 in TBS) = =t » # = 10 448 » £ * = =0-RijFik 2
= 0 & 10 ~ 48 > P~ membrane * R iz K~ {& > ¥ membrane i+ w % ¥ *t ECL

substrate F & & 1 & 48 > 1 -] BFp % = X-ray film & 2% o
% # Ak (Immunoprecipitation)£? 3 Bipips % it

‘m?e 11 PBS ji& = =t & » 12 Modified RIPA buffer (50mM Tris-HCI pH7.4 ~
1%NP-40 ~ 0.25% Na-deoxycholate ~ 150mM NaCl » ImM EDTA ~ ImM PMSF ~ 1 pg/ml
Aprotinin ~ leupeptin ~ pepstatin ~ ImM NazVO, ~ ImM NaF){zB~fm% F-v B » B 2
B FOER (5P lmg 3o B8 2~4pl # AR 4°C A (£ 16 ) FFo 4~ 50
protein A & protein G beads ** 4°C ™ *zd& F J& 4 -] BF > 2,000 rpm s 5 445 > 2
" ik = * Modified RIPA buffer 77 = = ~ X NEB buffer No.3 j#%&3 = » 4 %
IX NEB buffer No.3 2 100ul > & =tw Z i o B¢ - R >7 273 mpepif iv* >
4e ~ 1ul CIAP (phosphatase) 37°C -k i €% 2~3 -] F¥ » 2,000 rpm &= 5 4 48 > 2 G

+Fik o 4o 3x SDS sample buffer 100°C iT#* 10 4 45fs » {73 > 25 &2 477%
TPA/ionomycin treatment

TPA i % )k & @ 20ng/ml » Ionomycin £ * )k & @ luM > & Feifp re 3t imie 3 %%

o it R BT ] x PBSFRZ & L feB R e
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His-tag & v Fehp RS 4@ (Purification of native form His-tag

MALT1 protein)

YLE T RPN 5 B 545 ) Arctic ExpressTM RIL competent cell E —
7% » %% 2ml LB (10 mg/ml NaCl » 10 mg/ml trypton » 5 mg/ml yeast extract) ¥ #
50pg/ml ampicillin 35 % % ¢ > 3 37C~150rpm £ 5B R\ H - H 2 X T =2 B p
2 ml R 4 » 200 ml (1:100) #7#% 7 LB 32 % % B4 HFw 77 ODgoo 4] &
0.3~0.5 p¥>4r » IPTG(BioShop) # Btk & = 1mM FEFd FA 2 4 % 8C
T 150 rpm A R R FAL A 48 LB - B X 5 st 200ml Fik e
Bk} 10 #4800 2 6,000 rpm (KUBOTA 1920) ~ 10 4 48 ~ 4Cagw » wx 3+ ‘iﬁ‘ffi’ ’
£ 2 4ml naturing lysis buffer (50mM NaH,PO, > 300 mM NaCl » 10 mM imidazole pH
8.0)% "4t ?ﬁ%ﬁ » ;% 7% B (Thermo IEC FRENCH® Press Labotatory Press with
Mini Pressure Cell Cat. No. FA-081A 120VAC, 60Hz) & * 700psi /& # fic A #L 7 1
=% > #o 13,000 rpm (KUBOTA 1920) ~ 10 4 45 ~4°C » 3t {8 e B+ ‘iﬁ‘ix’i’ £HRA =
4 » 200 ul Ni*" NTA agarose beads (Qiagene) 4°C T 14 353 #%; (% 16 -] f¥Fo 12 swing
4% 35 4,000 rpm (KUBOTA 1920)3tw — & 48 0 4 % + ik o 4v » Wash buffer (50
mM NaH,PO, > 2M NaCl » 50 mM imidazole pH 8.0) ‘J%"‘J% * =X 0 E& 1 4 ~ Elution
buffer (50 mM NaH,PO4 > 300 mM NaCl > 250 mM imidazole pH 8.0) % # -+ =x » #-
v dendee B * PBS iE (735 9 (dialysis)iE (& 0 4c > 100% glycerol i B2k &

25%% -20°C %75 o

His-tag F & 3o Fehg e ¥ i (Purification of denature form His-tag

BCL10 protein)

VLEFT RPN Z G B % 4% ;) BL2IDE3 H - /% 0 ¥t 2 ml LB (10
mg/ml NaCl » 10 mg/ml trypton > 5 mg/ml yeast extract) * 7z 50ug/ml ampicillin 2 %
e oA 37C~150rpm 3 & f B ¥ & o % = X B~ 100ul PR 40 » 10 ml (1:100)
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#E LB 3 % e 3 % 0 % w57 ODgoo 4 3 0.3~0.5 B¥ » 4 » IPTG (BioShop)
REGERS I mM FEI6 FAL > 237CT ~ 150 pm e £ ¥ o T4
24 ) pE o Bt 10 ml FiR AR Ak 10 4 48 0 ™ 6,000 rpm (KUBOTA 1920) ~ 10
A48~ 4CHs 32 ik 0 R 4ml denaturing lysis buffer (50 mM NaH,POy,

300 mM NaCl> 10 mM imidazole > 8 M urea pH 8.0) = 2 i* #7 7| %¥ > &% 2 (sonication)
FCRELE B IR EF > 4 13,000 rpm (KUBOTA 1920) ~ 10 4 46 ~ 4°C » dtv
e Bt R E RS S 0 b r S0 Ni*" NTA agarose beads (Qiagen) » 4°C & 1 %
#HiT* 16 /) PF o 12 swing *Z & # 4,000 rpm (KUBOTA 1920)3g. — 4 45 » 3 *%

iﬁ“ % o v~ A2 Wash buffer (50mM NaH,PO4 > 2M NaCl > 50mM imidazole » 8 M urea
pH 6.3) = =t » & {& 4c » JLA2 Elution buffer (50mM NaH,PO4 > 300mM NaCl -

250mM imidazole > 8 M urea pH 8.0) 34t - =t » #-f it Jiehjd F* PBS 273

17 (dialysis) {$ ¥ -80°C %% °
T7-tag & & 3o Fend it (Purification of T7-tag MALT1 protein)

CUEBT RPN G At % 5 BL2IDE3 E - i £ 2 ml LB (10
mg/ml NaCl » 10 mg/ml trypton » 5 mg/ml yeast extract) ® % 50ug/ml ampicillin 32 %
e o 3TC 150 rpm B A BRI A o ¥ - X T 2B 1 ml OER 4~ 100 ml
(1:100) #7# 0 LB # % R #F 2 % > F w9 ODgo 931 0305 P > 4 »
IPTG(BioShop) & #.fé k& % 0.04mM F ¥ 3o FAZ > ET ~150rpm &
FHERY AL 16 [ FF o #0100 ml Fiec ¥k 10 44> 2 6,000 rpm
(KUBOTA 1920)~10 4 48~4°C#g.< >4 1} ik » £ 12 4ml T7-tag Bind/Wash  buffer
(4.29mM Na,HPO, ° 1.47 mM KH,PO; °» 2.7mM KCI > 137mM NaCl > 0.1%
Tween-20mM > 0.002% sodium azide pH 7.3)= 2 i* 47 #)%8 > % 7% /4 /&(Thermo IEC
FRENCH" Press Labotatory Press with Mini Pressure Cell Cat. No. FA-081A 120VAC,

60Hz) & * 700psi ¢ 4 jic ARk I = » 4 13,000 rpm (KUBOTA 1920) ~ 10 4
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8 ~4C ot g€ BA = 0 4~ 100 pl T7-tag Sepharose beads
(Novagen) 4°C © Mg # (7% 16 -] pFo 12 3,000 rpm (KUBOTA 1920)#~ 3 4 4& >
3 "fTT 2+ ik o 4e » T7-tag Bind/Wash buffer (4.29mM Na,HPO, » 1.47 mM KH,PO,
2.7mM KCI > 137mM NaCl » 0.1% Tween-20mM - 0.002% sodium azide pH 7.3) %
# = o B fd e » 100ul 0 T7-tag Bind/Wash Buffer #-beads » %= & i» > - (» & &
i {7 invitro cleavage assay’ ¥ *t — i» p| 12 T7-tag Elute buffer (100mM Citric acid pH
2.2) #FE S x> u=E 2 4 » 150ul e Neutralization buffer(2M Tris base pH 10.4)

ofo s ehged R 4CHEG o
In vitro cleavage of BCL10

BCL10 12 pET21a # 35 48 4 3> 12 T7 % 35 (promoter) ¢ 7 1 X #f A Fli &
BCL10 - BCL10 % i {2 12 Bio-Rad (BIO-RAD)Z_&  » B~ 50ng =7 BCL10 £ lug
& 2ug 7 recombinant MALT1 » 412 total lysate £ 7§ % > R|B~2 5 40l £ i
MALTI1(4p % *% Spl &% 10ul 025 Bk SgER) » (8% 22 30°C » 16 /| PF b (S M
25ul < paracaspase assay buffer (S0mM MES pH 6.8 » 150mM NaCl > 10%(wt/vol)
sucrose > 0.1%(wt/vol) CHAPS > 10mM dithiothreitol > 1 M ammonium citrate) > F-v

Frer 2]t enid % 4% SDS-PAGE i {7 4 47 ©
44 ¢ (Silver staining)

#- SDS-PAGE % /& fs e ¥ » L 4c » 50ml fixation buffer(10% acetic
acid » 50% methanol)i& (T F % » BT FRF A3 1 | FAER DA CTHE - 5% =
X 2z =k s = gt 50ml wash buffer(30% methanol) e 15 4 48 0 § 3¢
MR o - Sk Z S0 25 A4 BT E o B 100ul 10% NasS,0;5 + SHyO
4v > 100ml 9= =x -k ¢ fe = sensitizing buffer(0.01% Na,S;03 « SHyO) ## ¥ 73 4 48

2 {6 > "z =okr® 30 47 o 4o~ Rinse buffer(P~ 1ml 20% AgNO; 4e » 50ml = =
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ke 0.4% AgNO;) 8% 25 3 30 gt e B> * = k==t 2 1 A4
4r » development buffer(®~ 1.5g Na,CO; » 25 pl formaldehyde ** 50 ml = =x k)% ¢
52 15/4 54 %2k st-RER- =0 40~ stop buffer (1% glacial acetate)

Bk F O o
Invitro % &+ ¥ & (fluorescence)’s?x*r Z| assay

B~His-tag p % = ;% % it ¢AMALT1 2 MALT1C464A 1pgst2ugse » B fs kB &
50uM 7 BCL10 3¢ & fic # *» = L225 % R228 w 7% *X (tetrapeptide) 47 2 4~
acetylated(Ac)-FLPL-AMC (fluorogen 7-amino-4-methylcoumarin) %
Ac-LRSR-AMC(Neogene Biomedicals) » #30°C » paracaspe assay buffer(50mM MES
pH 6.8 > 150mM NaCl > 10%(wt/vol) sucrose > 0.1%(wt/vol) CHAPS > 10mM
dithiothreitol > | M ammonium citrate) & 15 ¥ &8 50ul> ¥ > 96wellv ¢ T & & ¢ >
- ] R - =08 5 Sk (fluorescence)idt A 2 o] PF 0 MALT1*» 2] 982575 44 12 i

% it (ex)380nm > ¥ Jz ik £ (em)460nmip] % (Spectra Max® M5) -
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- ~BCL10 £ MALT1 # %7 & 2 3R

BCL10 £ MALT1 # %m 24 3R %

APE%mELFTC oo & 203T 4w ¢ + £ £ 7. BCLIOGFP(BG) %
MALT1 » ¥ %3] BCL10 7 #&f&7 F 4 + & 939 F255% » F]15 BCL10 C =
% Ser/Thr rich domain - 44 B BCLIO 4% % € gapa it cnid &F > 5 & & UK

(immunoprecipitation) & 2 i fis f¥ % (alkaline phosphatase) it * {5 » i % & F & 1

l“‘\ﬂ

BCL10 i & » ¥ 5 =% BCL10 &% 3 A7 &R % - 5 7 2& = - § in vitro
i F AL AINVIVOR 2 i EREHPR G o

#-MALT1 %2 7 ¢ catalytic residue % % (%] - )constructs ¥2 BG ¥ 1 293T ‘w*2
£ AR A% BG v T 2R % o %585 > BG & A MALTI -
MALTICS39A £ b 23T 4 ¥ BT 5 BfE* kA + kv FA)50 o

g * GFP {88 £ < #2332 MALT1 2 MALTIC539A it # BCL10 & C > T »
# GFP ) o 4% LB ilk;z 5 hed FApAfE 2 177 > B %% F > MALTI-H415A

% MALTI1-C464A % - B catalyticdiad - 2 R% ¢ R @ LM bdgx ™ "F(B=- )

= ~BCL10 ¥ MALT1 # ¥ 7 & 24 * 23R % in vitro

LmEY T A RZEHMALT 35 F

<

& 72 2 invitro cleavage assay » 7 & <~ & MALT1 39 F » 5 L8k ¥ #
% ‘o [f BL21DE3 % 3 MALTI F#(®= A) -

MALTI1 ~ MALT1-H415A 2 MALTI1-C464A catalytic sites & % constructs ‘& it
A EIPTG g $ 7 A 4 39 F>MALTI] 3¢ 7 & 3+ 3% & pellet form (inclusion

body) > > & % supernatant form o 2 MALTI #4882 myc &7 d > S 24§72
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Coomassie blue %4 ¢ % 3.(Bl= B&C) -

wiwpFY ¥ AR ESHBCLIO -6 F

¥ - 3% > fiwjF BL2IDE3 ¢ BCL10 ~ BCL10L225A -~ BCL10L225E -
BCL10L225G ~ BCL10L225Q -~ BCL10L225R -~ BCL10L225T ~ BCL10R228G -~
BCL10R2281 ~ 2 BCL10A107~119 # F 48 (Blz A) & IPTG 3% % BCL10 +~ £ %
3R o BCL10 F-v F ¢4 3~ 3% & supernatant form » > & % pellet form - 12 His-tag

B 7 d > E 24 47 % Coomassie blue 4 ¢ % (B2 B) -

BCL10 % i

pET21-BCL10 # BCL10L225A ~ BCL10L225E ~ BCL10L225G ~ BCL10L225Q ~
BCL10L225R ~ BCL10L225T ~ BCL10R228G ~ BCL10R228I ~ BCL10A 107~119 ~
BCLIOL41R # {4874 M ehd-9 F 5 His-tag f & v o I Ni*" NTA agarose
beads i {7 G5 4 it > % { #4222 denature & 3% M 1t o 5 f e & 2 BCL10

Fut8 2 His-tag #7482 silver stain £ I#H & ° (B 7))

. Paracaspase cleavage buffer A * MALT1 ¥ 12+ 2] BCL10

MALTI #2008 ¢ Rebeaud etal.# Coornaertet al Z#F & 3 39 B 7 ZiF 1
¥ i K 4R 47+ o Paracaspase cleavage buffer - Coornaert % 4 #7# # ¢
cleavage buffer 5 Paracaspase buffer A (50mM MES pH 6.8 > 150mM NaCl -
10%(wt/vol) sucrose > 0.1%(wt/vol) CHAPS » 10mM dithiothreitol * 1 M ammonium
citrate). (Coornaert et al. 2008) ; Rebeaud #* * *#7i * ¢ cleavage buffer # %
Paracaspase cleavage buffer B (50 mM Tris-HCl>pH 7.4> 60 mM NaCl> 10 mM KCl -
20 mM MgCl, > 100 mM CacCl, and 10 mM dithiothreitol (Rebeaud et al. 2008) -

¢ drilnF % L MALTI1 7 3# pellet & soluble form % 5 MALTI % (K =
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C) > #1121 12 vector 2 MALTI = total lysate » & {7 invitro cleavage assay o 7 3% if®
7% 3¢ > B 3 % Paracaspase cleavage buffer A ¢ high salt (1M ammonium citrate)
fe ™ 0 ¥ g F) BCL10(50ng) ¥ 1 4% MALTI 3 #-7 B3R % (Bl ) » #72 fALf eh
F B #-r2 b Paracaspase cleavage buffer A & (7§ 2% °

# 7 MALT]1 & total lysate ¥ 12 *# 2] BCL10

L@ ¢ o @ * vector 2 MALTI1 # 3 3-v & {7 in vitro cleavage assay > ¢ 4
MALTI stotal lysate ¥ ¥ #43% BCL10 i& {727 2] 5 7 B #H F ¥ MALTI = catalytic
diad - R %t » @ E 3 7 2 F 1 # vector ~ MALT1 ~ MALTI1-H415A -
MALTI1-C464A ¢ total lysate v i* i £ recombinant BCL10(50ng)+ 7% » % i
MALTI1 # r+» 3] BCL10 “ > vector ~ MALT1-H415A 2 MALTI1-C464A % & = ¥t

BCLI0 & 7% 2] » i&fof invivo chi % (Rl = )3 4pr> & o

T7-tag MALT1 39 ?" HBitaB R

i 7] BL2IDE3 ¢ » MALT 2 MALTIH415A # 3.5 4 %(8 = )IPTG B
# 4 T7-tag Ife & -9 F » r T7-tag agarose beads i& {7 3~ F 4 it o it MALTI
Fv Feng ka8 (RN )2 MALT] - %dfie (70 & R BEA 7R T IR

B(BA~T)e

v e T7-tag MALT1 # 12+ 3] BCL10

z’ft‘fémﬁiﬁ BL21DE3 # » MALT ~ MALT1H415A 2 MALTIC464A % ﬁu?’{‘é’ B
IPTG # % ™ #7 4 WA MALTI & T7-tag chpe & - F » 2 T7-tag agarose beads i&
7 F9d F it o #Ffr T7-Sepharose binding ¥ * {5 ¢ vector ~ MALTI -~
MALT1-H415A ~ 2 MALT1-C464A <7 Sepharose E 4% fr i it i <77 recombinant
BCL10(50ng)+ % » % Paracaspase cleavage buffer A # ¥+ BCL10 & {77 2] it % » &

30CiE* 16 -] p% > F-v 7 2% % 2 BCL10 — %38 2 MALT] - S48t 7 5%
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oo BEF My 73 o Sepharose binding % 4 3] MALT1 + 12+ %] BCLI10 >
vector ~ MALT1-H415A 2 MALT-C464A & &2 *7 Z2|(Bl1 ) > &fcBl= chi % 4p 3

c%é‘,o

His-tag MALT1 constructs

# MALT1 2 MALTI1-H415A ~ MALTI1-C464A 2 MALTI1-C539A T}"‘_%”T‘f#% >
% His-tag constructs(B] -+ ) % TCR /% i* NF-x B 425 ¢ > MALT1 en® & v %
(oligomerization) ¥4 >t 7% it & £ &2 T 530 F £ & & c(Rawlings et al., 2006) > % 7

Fi3t & invitro ¢ o F R & 4 e MALT1 ¥ 2 Fr Bl 2T € 3 4o >

\\\?{.r

4
3

ER

Coornaert % * #7 i * g £ = j# (Coornaert et al., 2008) - € #7H A GyraseB & § )

—=\

= F & 7% chdomain » 7§ 2Ig & & 2Ig domain 7 MALT1 &£ 7 gk & » L 7

His-tag(®]+) °

wiw A Y F A R R Ko His-tag MALT1 39 F
MALTI1 ~ MALT1-H415A ~ MALT1-C464A - MALT1-C539A ~ GyraseB-MALT1
% GyraseB- A2IgMALT1 % i 43 & IPTG 3 %™ 2 4 39 7 > MALT1 ¥ F

% I~ ¥R & pellet form (inclusion body) > > & % supernatant form - 2 MALT1 - %

A8 2 anti-His - & Fudfie 76 > % 24 7% Coomassie blue 4 ¢ & (B - )~

His-tag MALT1 3¢ 3 i e B
% Arctic Express ™ RIL 2% iz fn®2 ¢ » MALT 2 MALTI-H415A # A ()
- - )& IPTG# %7 2 2 His-tag e & v > 1 Ni*" NTA agarose beads i£ {7 p
R (native)) 3% chj=d F it o W1 MALT] F-d [ & 4% 4 > MALTI - &

FA8 2 anti-His - &FfE7d > SRS ITFER T MBR(B L 2) o
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4 v g His-tag MALT1 ¥ 12 % BCL10 i& {7+ &)

LB lug 2 2pug #it g MALTI 2 MALTI-C464A ek it en7 e
recombinant BCL10 mutants(50ng)+ 75 > % Paracaspase cleavage buffer A ¥ % BCL10
EFYEF > A30CIE* 16 ] pF > B% F R4 4 MALTL ¥ 12+ 3] BCL10 ~
BCL10L41R ~ BCL10A 107~119 ~ BCL10L225R ~ BCL10L225T in a dose-dependent
way * MALT-C464A R & ;# *» 2] i= i® recombinant BCLIO(B] -+ = ) o %Lzt & it

MALTI1 £ % ¢ recombinant BCL10 *» & sc 4 s % (B = 7)o

MALT1 ¥ r2#7 3] BCL10 #:# *7 9425 R228 Ac-LRSR-AMC
¢ dv otrypsin T o2 B F & R AL e C 5 4o g e ik (Lysine) 2 4 e fd
(Arginine) > B~ trypsin (2 nM)§ ¥ positive control *» & BCL10 sificg *» i34 "< R228
Ac-LRSR-AMC(50 £ M) » #.% f pH 7% T (pH4~pH10) » i#]# Ac-LRSR-AMC #
3] 14 e4p ¥ 5% % @ (RFU) o Trypsin *» 2] Ac-LRSR-AMC 4p 5 & & & &
REF PR M Ay g2 2 > @ o pHT~9 T o trypsin § OB AFeDITF 2k 0 2B
WP F Ac-LRSR-AMC £.¥ 11 5% 10
¢ 5 MALTI1 0 total lysate ¥ $+3% BCLI10 &7+ Z(FB]= ) F|pt L g *
MALTI1 2 MALTI1-C464A stotaly lysate ¥+*% Ac-LRSR-AMC :£ {7 in vitro cleavage
assay ° B2 7% Ac-LRSR-AMC #t*r 118 chfp 43 54§ £ B0 S FPFR cnsif 4o 7 3
4v o e &_MALTI & MALT1-C464A stotaly lysate i& {7 e 2% ¥ 2 5 B ¥ 4
B
LB lpugk 2pug it nMALT] 2 MALT1-C464A f- Ac-LRSR-AMC(50 12
M)fe* o w vl F % 5] - MALTL # 127 3] Ac-LRSR-AMC in a dose-dependent

way > @ MALT1-C464A %r & ;= *»

B

| o
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5% -
- EY ARRESMALTI 35 F

ERPEREHREAEADGTL Y 0 LT FEMALTI 48 § § 22 21 (v e ot
domain > #293T!m? p £ I & §47 e chconstructs > & 7 7 MALTIAN(E 7 127~824
aa. > # 7 DD) ~ MALT1 1~548(% % 1~548 aa. > 4 > 7 C:4 % %) » MALTI A
498~548( % - CLD) ~ MALTI A 199~498( 4 > & & Ig domain 2 CLD) » 1 %
API2-MALTI1(# 7 = #BIR domainZ % i#lg domain ~ CLD% Cz§ % 3g¢) o & W] #-7
F MALT1 constructs2? BGi¥ »293Tim*s p + £ £ 7L > BLZF|BGH & ¥ MALTI ~
MALT1 AN API2-MALT1 & e £ 3T A 5 A&7 & I %38 2 > 3P 7 MALT1 0
CLDHrCz4 % 3 4134 EBCLI0*» 2|24 £ & - ("B =)

Snipas & 4 % 8 2 7 #£3F MALT1 £.F 5 - -9 fs » % & fln 7] BL21DE3 ¥
8 £ > £ a9 MALTI1 & §_API2-MALTI » # 3% ,‘fgr} in vitro e7F % kFEF e
WA pT o R FG - AF5 MALTL flwpp ~ £ & RpFE0E 7 i3 H257 inclusion
body ’ & {8 ¥ 4 7 MALTI £ CLD(329~566 amino acid) ° 7 *ehf %@ > | *
peptide substrate library i& {7 & iZ (screening) * # 3 it 45 11 MALT1 4> o fé s A ik
i P1 site 3 specificity » 97 i % 1.0M ammonium citrate * MALT1 7 CLD i & j*
7 &t 2 library P = @ peptide o # P 4ER|F s A F G AR T CLD el o
MALTI1 4 {7 -9 > &7 it & 7 & o © chdomain — 4218 %* » F]J s i & screening
P A it *7 2 library ¥ i = peptide(Snipas et al., 2004) -

EAFF B > % 2 BL2IDE3 2% iz tn% £ 3L > £« MALT1» 7 3% 2_% 25C -
30°C &« #_37C ™ IPTG % % 4 3P » MALTI » + 3Rixs T;K & pellet form » > R i»
i+ supernatant form - MALT1 3-¢ B # 3. MALT1 £ #_anti-myc - S48 {7 &
S R EEA TR 8T 0L O IR trucated form 5 MALTL 2% P &f > TR & i (5 5
%2 A -tk o MALTI 3 824 Bieffe > GwpFp 2R x5 EFiE i3 &
(post-translational modification) » 3~v /X 3 i § 47 % (%% % )= inclusion body -
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F]et ts k¢ * Arctic Express' RIL competent cell % fi# ;4% 3 B 38 > 1513 2% 3 o
® 3 chaperonins ¥ 17 & i E T (10~13°C)FTe* o & chd-v F 474 > & &% < IPTG

JER 0 34 MALTI 7% f2 2 & > truncated form R 4% o

= ~ MALT1 3% fehs it

¥] 5 pET21a vector + 3 % JT7-taginh 7| > #7102 34 MALTI 3-v ' 4 T7-tag
f& & F=9 o r1T7-Sepharoseit {7 i A2 7 - IR & B I 2L o Usilver stain 4

T R (R ) FRE M E LR BB R T enis & TT-tagkh it ih

binding capacity % 4% » #7% it IMALTIA & % B (§10ng/ n1) > A2 & 7 43 fin vitro
cleavage assay ° # {5 » elution bufferie 4% &} FMALTLZ 5 7% 1% > 48R 7 a0 £ 5] 5
elution bufferi * & pH 2.2 citric acid » @ & * pH 10.4 Tris basei& {7 ¥ fr
(neutralization) i X £ 4 & 1 (data not shown) > 4& Byl 7] cpH & #-MALTI £ &
(inactivation) ¢ {1‘]&? s g o & # 11 T7-SepharosefrMALTI:& (75 & (8% {5 > 2 3%
frrecombinant BCL10:& {7 & Ji& 4 sc BL 2 F|BCL10F 4% & chIik % (Bl 4 ) > 2 {5 22
His-tag:& {7 -9 %\‘“’x Lo

€ 71 # His-tagshconstreuts i (7 3¢ 74 it () » % M His-tag® it ch i &
(vield)fe & f(quality) pR4& & # > > A £ 42 5 9200ng/ n 1> @ ¥ i s & rsilver
stainig (7 gL > v ’Fﬁz*\ A& ZMALTLI (B =)o
= ~invitro assay condition

% F-BCL10

B ek 3¢ > BCLI0M % 12 supernatant formeh= 38 5 fe> @ ¥ 83 €)=
FE ¥ @ sk *tpellet form - BCL10% F— @ MALT1*7 2] < B » & * denature

g7 ;U BCL10# 82 8MALT1 5> &) 5 4 o
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£ ok

¥ ¢ 48 33 X (Chromogenic peptide)dt i £ £ % assay caspase ehspecificity F

% 0 » 1 FFIIMALTI sspecificity » & * & f #-#BCL10*» ] i~ ¥ Leucine 225%

Arginine 228 stetrapeptide conjugated # % # k£ + F AMC—Ac-FLPL-AMC %

Ac-LRSR-AMC > — & "Pge s 2] {8 » 7 12 R 18 AMCengp 8 &% & & (RFU) -

assay buffer condition

& TCR#& {*NF- k Behig 24 ¢ » CARMA1:% #BCL10{~MALT1 & CBM#4f &
# > CBMiAF ¢ #:8- H R & 1 0 BB EF i Jg R CBMAF & 97 = { 4o 8

(Thome, 2008) - MALT1 % & £ Ji 4@ i 75 it = #%TRAF6 7% i (Sun et al.,

2004) ' 2 2 b MALTLSR & F bt v 7 Bl b2 2254 £ & (coornaert et

al., 2008 ; Rebeaud et al., 2008) -

Boatright % 4 {45 34 CaspasesP3-v F &in VItrof-n ™ > 4oim § $4F e d-d
AR Y FIR 0 # % kA F 2 1.0M ammonium citrate » Caspase & % %_p
737 a4 0 & F peptidedF i $ = B AL 4 - 8- ;!‘5&7; besg H Fev o g

&1 - Ammonium citrate 3t~ fékosmotropes > kosmotropes £~ £ & 7 f& ¥_F-v

Tt @ag » ¥ 0 @ 4y ¢ f¥ % ) & dimerization® § 7% 1+ (Boatright et al., 2003 ;

Schmidt et al., 1997) o # *3% % Caspase &~ 4&invitroffim ™ » F-v #id ¥ ™ ¥ HpF

i (monomeric zymogens) i &> > #icit 437 S dimer > e & h 4 enfFTEdT o 55 4

% A s dimer¥ ¥ B 4nE 1 o

B P o4 BB A F AR EMALTL 3% erbufferd it 54 ie |

E T

Y

cleavage assay (Coornaert et al., 2008 ; Rebeaud et al., 2008) > ¥ 7 #1.0M ammonium

citrate i f el T > MALT1 3% 4 £ 4 = 2/BCL10:3 4 (M= A) « @& 357

"R B 48 T -9 M chkosmotropes © MALTI ™ # 2= F & 4 m i 3|7 2 &

B iRy 4 o

29



fin vitrogn k @ ¥ o LR ] B2 ZAMALTI A high salt{f25 7 ¥ 12 % 3
BCLI10 » fe > 2]%F 4 4|BCL10# 4 $4d4 £ 550%(B~ =)« £ %7 it 11 2
F & F JzdomainsAMALTI % 45 34 » gyraseB crdimerization domaing £ - F k473
ginvitrof=™ > MALTIE % & § { 4 a3~ F 7 27 12 (Nollmann et al., 2007) o

¥ b 473 assay buffer » > P &3 #>° MALT 7 25 4 8.& & en > 30
P » MALT1 *» 2] BCL10 % ¥+ % € & 1.0M ammonium citrate 3k & > @ £_

EREE AT S EE R

7 ~ MALTI 3% % 3] 2 3534

MALT1** £ BCL10 in vivo

Uren % A — B 4pk gl i B 7 s 47 ¢ #(alignment) > 3 I MALTI v
Caspase 3 7 Cys-His catalytic diad &% active site *:i&{7 < &7 ] » MALT1
Cys-His catalytic diad # %] 5 H415 2 C464 ° Snipas & * 5 7 # 3 MALTI £ % &
F o9 B AlEM o RmEPR B AR MALTI 03 CLD(329~566 amino acid) <3¢
B oo winvitro§ % ? # R 5 3 Leucine-based acyloxymethyl ketone probe it 7 £
putative catalytic site % i % & » §1* MALDI-TOF #5 ! = ** CLD } ¢ Cystein 539
HW R BB LA pE £ & he Flpt - B0 At daminvivo § % ¢ £ 3 MALTI
3] BCL10 s # » 2 MALT1 & /EFen¥tpe e o ’f#fﬂ MALTI1 ~ MALT1-H415A ~
MALT1-C464A ~ MALT1-C539A(®l- ) °

+ kB # 4 MALT1 - MALTI-H415A ~ MALTI1-C464A -~ & MALTI1-C539A
constructs 2 BGi¥ 1 293Tiwm% & ¢ 2 3 » BLEBGH-v F > &I % - S % A1 »
BG ¥ 2 MALT1 ~ MALT1-C539A+ Ip 2 3T 4 ¥ MEZEI 5 &7 b A+ &0
Fv FAN 0 RS G ELRTIGFPA 7 BT K (BlZ ) o @ F JZCIAPY © MALTI
2 MALT-C539A % BG £ I #i % c#BCL10* 2] 3 4 & 43 L $m s - 4 9

MALT1-H415A ¢ £ MALT1-C464Ar*7 25y + BB % "% » 4 /&2 CIAPiE & 1
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¥ HIRBGT A7 A o

gl w o F ainvivo o MALTL 7 acdx £ 2 @ — B catalytic diad 17 5 4 ¥
7 &E > ¥ i & double mutation o & Az %0 e #_MALTL 5 H i residue £ &
% i adaptor F-v F k4T ¥ (compensate)*> ] iE 2o & £ & invitro 59 % ¢ sMALTI

P& % - catalyticdiad 2 %18 0 T A2 2 EE(B-) -

MALT1 € % £ 5 p {7 #%*7 (autoprocessing)s:

Metacaspase = — f&&te4 ~ & 7~ 2 2 # 4~ b o9 caspase like protease

l“‘b
o

Vercammen ¥ * f£31 Metacaspase h2 it it audf ¢ F I > dlwpEp 51
o

A4 o e §_§ catalytic diad R {6 » TEF T IR % o Vercammen F 4

Metacaspase * F~v¢ T AIRME > EBZ LT M FIET AR AT

\F‘\ﬂ

i

o = > Metacaspase fr Caspase — # » % 5 p A8 723 4 > s g = 5 F B EPD
i# subunit » & @ $X FE T2 A o f* v F i - Mass Spectrometry 2 Edman
degradation sequencing > ¥ 4& 1! Metacaspase *» & =% % Pl 5 Arginine/Lysine
(Vercammen €t al., 2004) -

BEAR A A G AR EA Y  MALTL &3 25 p 2204 o a8 kagyd

A e p A AT TR L AwmEFEP £ 2R MALTD # & MALTI 5 CLD

¥ Cz% 5 ipf > 8% 12 4] * Coomassie Blue & £ MALTI ~ anti-myc ~ % anti-His

o

- BPAFERT] MALTL § 3% 5 7 b A 3 26078 % &0 2.7 % 7 ¥ MALTI

-

=

(4B A ARG 4 B v HER . R B3 R A T EAMALTI 2 4 4

# LA wrep & L) R e R R

MALTI1 2 C 3§33+ 2] BCL10 £ € & ¢h
AADFHRFTAFL P L i 0 A invivo P MALTI én CLD 4r C 3 % 38 3% 3%

BCLI10 *» 2|2 % £ & - ¢ & MALTI 7 CLD H catalytic diad(H415-C464) %7
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I CHEBIARMFAKTES > P o3 C i s B 27 it 44 TRAF6

i
W

FRHEEIER > TP G ARETLF b A F T M R9 B (Zhou et al, 2005) o @ Ar
MALT1 0 C 3£ 5 11 B 3pr<pk (Lysine) ¥ se AL % L » & 7 & 3¥4 map MALTI
i § 3 % 2] domain > f#;ﬂ 7 MALTI1 1-701-myc(# 3. K644 ~ K648 ~ K661 ~ K665 ~
K677 ~ K679)%2 MALT1A644-679-myc(# I K702 ~ K709 ~ K714 ~ K724 ~ K824) -
4 W) H#-5 F MALTI constructs £ BG i » 293T m¥e b < £ £ 0> L% 3| BG T4
MALTI 1-701-myc £ I £ 3T 4 5 487 B[ 3R % 3% 2 (data not shown) - @ MALTI
A644-679 chix ¥ @ =3 MALT1 0% = % Ig domain > i& 120" & 71 %?“,f 7 CLD # >

3 C 3% = B Ig domain ¥4~ MALTI *» &) BCL10 2£% £ & -

I ~MALT1 *» 3] F & - {endf 3

Caspase = — Cysteine aspartyl-specific 3¢ fis » # *» 2| F & - M 7 & G2t
W # 4T 0 catalytic diad > *"large subunit} > @ specificity pocket® 3S1 subsite&_d
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N 5" & N

A\ SN S P )

PTG ~—++-++ - ++ -++ - ++ - ++
TPSTPSTPSTPS TPSTPS

EanEnT 7 )7 7 | cutas
130 i o £ .3 1 i —
110-:.-:3:.:3”“#5&@5* SRE " o
ore AR R e - Bt BN YT 2
55 w— gu&hﬁ‘“ Jne ] ' v
B—TanBanf. —Re— ""I;" 3
- g - Jw 8 s -
U ZE T 8 - = - '5 "~ |coomassie
25 um = = - = |blue
110 =
' ¥ iB: MALT1
110= =~ - . » » .-
IB: His-tag

Blt- ~ 2wE? ¥ Ui R ES His-tag MALT1 3v F - 7 7 # R
BL21DE3 % IPTG 3% ¥ ™ it 43 % R = & MALT1~MALTI1-H415A ~ MALT1-C464A -
MALT1-C539A ~ gyrB-MALTI ~ gyrB-A2IgMALT1 » ¥ /& 47 39 4 B 5 @ &%)

3¢ » 12 Coomassie blue 4 ¢ & (B ) 87 d * £ 8% 247 > 2 MALTI - &4=
(B ¥ )% anti-His — & (B] ™ )7 - T: Total lysate-P:pellet formeS: supernatant

form -
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A. MALT1

RS LI L8 G &
~
- - - -
72=—
- - - .-
25— :
IB: His-tag silver stain
S ESSSLEELE LELLLE
170 170 =
130+ 130w - - -
95— w | 95+
| T2 72+
55— ‘ 55=
43— '. o 43= -
34— 34
. ——
0| B8 - - -
IB: MALT1 IB: His-tag silver stain

Bl = - His-tag MALT1 3¢ Fhiten® R - 75 £ RF W MALTI(R A) %
MALT1-C464A( ] B)ir Arctic Express ™ RIL 2% ix fn¥% & IPTG 3% ¥ 7 i 57 2 M=%
% His-tag MALT1 > 12 Ni*" NTA agarose beads it {7 3-v Bt Jod ot igkn
LS FIRE G S EEELFT 0 & B * MALT] - % Futd 2 anti-His - &3k 7%
# o TL : total lysate  FT : flow through - W : wash ¢ E : elution ° ED : elution followed

by dialysis °
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A BCL10
MALT1 C464A

BCL10
- ' MALT1 CA464A
e
' » .rm; MALT1 e -
—

- --: -:-- - -
IB: BCL10 IB: BCL10

L225A |- w s —n - R22g| [ . -
IB: BCL10 IB: BCL10

— —

L225E (D S5 .- R225G [T .
IB: BCL10 IB: BCL10
L B

225G |- - - .‘ A107-119 bt
IB: BCL10 IB: BCL10

L2250y | . - LaqR [ - -
IB: BCL10 - IB: BCL10

L2o5R [FE————- positive - -— -
B: BcL10  contro! IB: BCL10

B

Ehi- £ MALT1 1ug

Em MALT1 2 ug

60+

40

20

ratio (%)
(cleaved BCL10/total BCL10)

F KL K S O R é\
,9, v 3 X ), % 1% Vv 1Y) ’\
W ¥ YV N & i

B+ = ~ % it e His-tag MALT1 # »2 ¥ BCL10 i 7+ 3] o (A)#-3% it i e MALT1
22 % L 3§ 17 e recombinant BCL10(50ng)+ 75 » % Paracaspase cleavage buffer A i&
Frralie* > 30°CIE* 16 ] P> 39 F 7 2% % 17 BCL10 - 54482 MALTI -
SR RE T R (B)Svit £ 1 MALT1 £ 7 F recombinant BCL10 *» &) 5c # % % -
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Trypsin

5 26001 B o pra

% 2400 - B 4 Hs

S 20001 A * 9o

E 16004 ¥ o pH?

& 12001 ; p:g

Q ] * o p

3 800 § o] * pH10

% 4004 § o

oM : ¢ $ o

0 60 120 180 240
Assay time (min)
B
WT lysate
y C464A lysate

= 60000+

; X & pH 5 60000+ X o pHé
TR

= 50000 X o 0 pHS & 550004 X ¢ pH5

& 400004 . v Prio 5 pHG

g 8 O pH7 § 400004 v

: O pH7

< 30000+ v A pH E: 30000+ X E . A EHS
0

2 20000 d g A xem g 2 X phd

I x & ¥ pHI0 2 200004 v % ¥ EH10

10000+ ¢
E x ¥ & 100001 % * *
3 olwm e © . S —
0 60 120 180 240 4 0
: . 0 60 120 180 240
Assay time (min) Assay time (min)
C

T 12500+

e g W OWT Tug

S 10000 o W 2ug

g a v C4644 1ug

2 7500 ¥ Ca644 2ug

o m]

= 50004 "

ﬁ | |

[1's

@ 25004 o L]

E. n

o 0 ¥ ¥ ¥ ¥

< 0 1 2 3 4

Assay time (hr)

B+ = - MALT1 ¥ »2 ¥ 3] BCL10 #3#% R228 *r iz34?< Ac-LRSR-AMC - (A) &%
B pH §#/2 T » 2 nM trypsin 4 ¥ positive control » ¥ 50 £ M Ac-LRSR-AMC it {7 *»
)& — ] PER| - X AP ¥ B E B E(RFU): 2 =% o(B)# MALTI1 & MALT1-C464A
e lysate E 4#5fv 50 £ M Ac-LRSR-AMC & {7 %7 & » & — /| BFip| - =X 4p 435 54 F X
BErw X o (C)B~1ugt 2pugditiEarMALT1 2 MALTI1-C464A £ 50 u M
Ac-LRSR-AMC i 747 2] » & — /| PP - XA F ¥ R EE v =X o
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b NKGID,

K11, Ly49D
or Ly4%H

FeyRI, FeyRlll

or OSCAR
Dectin-1

PKC?
CBM

G protein

ml

BIED BB
—& R —g
Proteasome .T.
NFKB i
@ @ o o

Nucleus

' IKKp
NF] K3
R

i) — &
-

NFKB NF-xB

l:l(:)(:):):):l:)(:)(::)::)(:)(:l{:l::)(:)(:}:ll::)(:)(:}
B- and T-cell
activation

MW\‘ X)%{K
NK-cell Myeloid-cell s on blood pressure
activation activation and immune responses

- - CBMAf & 48 %2 &

ra

? X E 5142 NF-xB % 1
(T fmre ~ B % ~ NK ‘P2 e i £

CBM 4 & #°% 7 8 b
% %8 (immunoreceptors) » » 5% 4 — &
ITAM-containing receptor 2 GPCR(G-protein coupled receptor)3! 42 NF- x B 1 4, /&
# ¥ > & _myeloid sm*¢ ~ mast cell ~ dendritic cell (Thome, 2008)
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A E 218 | 219| 220 | 221 | 222 | 223 | 224 | 225 | 226 | 227 | 228 | 229 | 230 | 231

constructs S| S| E M]F L [P LIR|S|R|T | V]S
WT |[NSSEMFLPLRSRTVSR| + + + |+ |+ |+ |+ ]|+ | +]|F
C1|N LRSRTVSR| — | — | — -+ |+ |+ |+ ]+ +]|+
C2 |[NS RSRTVSR| + | - | - | = | - | —-|—-|—-|+ |+ |+ ]|+ ]| +]|+
C3 |NSS SRTVSR| + |+ | | |~ ||~ |-~ |—-— |+ |+ ]|+ ]| +]|+
C4 |[NSSE RTVSR| + |+ |+ | | - | - |- |- |- -]+ |+ +]+
C5 |[NSSEM TVSR| + |+ |+ |+ | —|—-|—-|—-|-|—-|—-|+]|+|+
C6 |NSSEMF VSR| + |+ |+ |+ |+ ||| - |- - |- -] +]|+
C7 |[NSSEMFL SR| + |+ |+ |+ |+ |+ |- -|=-1=-|-=-|-|-|+%*
C8 | NSSEMFLP R+ |+ |+ |+ |+ |+ |+ |- |—-1-|-1|-

BG C1 C2 C3 C5 C6 C7 C8 V
-.“.5.. —ABG

40-

33-.--ﬂ------ «—B

MALT1
BG C1C2 C3 C4 C5 C6 C7 C8 V

- MaBERSSBE -

40-
;- @~
— ‘_B

W e Y R R MALTY

"t = ~ BCL10 Leucine225 %% MALT1 # %+ 2| 1% £ ¢ & ¢h - (A) MALTI 3%
Her 3] 38 89 % % (B) BCL10 delection constructs C1~C8 (0.25 1 g) # 4 T 293T ‘m
¥ thi LA o (C)C1~C8 (0.25 1L g) A & #2 MALT1(2.25 1 g)% I # % 3 293T im*e
A, e Feo BRI G S R ERE A 47 0 f1* BCL10 - S4ufiyes o C1 (A
218~224 a.a.) ~ C2 (A\219~225 a.a.) ~ C3 (/\220~226 a.a.) ~ C4 (/\221~227 a.a.) ~ C5
(/A\222~228 a.a.) ~ C6 (/\223~229 a.a.) ~ C7 (A\224~230 a.a.) ~ C8 (A\225~231 a.a.) °

#%43—9 L3O gvpg_l e B e
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His Cys Cys

415 464 539
1 48122 128 301 343 | | | 557 824
MALT1 [ Iop] Jgllgl | cb | |
127 824
MALT1 AN [Mallegl T cio ] |
1 548
MALT1 1~548 [_[oD] [ofjigl | cip |
1 408 548 824
MALT1 /498~548 [ [DD]| gl |igl Nt |
1 __199 498 824
MALT1 /199~498 [ [oo] fg~—~ _— |
IAP2-MALT1 | [BIR|[BIR][BIR] fig|flgl [ CLD | |
BG
o
2588
<o~ I S
il

100~ -
72= - MALT1
55= - = gy

B = s MALT1 s7CLD fr C R 3 H# BCLI0 » 222 £ & - & W7
F e MALT]1 constructs 22 BCLIOGFP ## 4 T 293T tm*z > 11 & > % 2Li* B2 BCLI0
e A5 5 41 % BCL10 $uf 3538 - M : MALTI ~ MAN : MALT1AN(127~824 a.a.
# > Death domain) ~ M 1~548 : MALT1 1~548(& 7 % 1~548 a.a.> 4 > C 3 % #)
MA\498~548 : MALT1/\498~548 a.a. (# > caspase like domain CLD) °
MA199~498 : MALT1A199~498 a.a. (#* > % = # Ig domain 2 CLD) - I-M :
IAP2-MALT1 (¢ 7z IAP2 = # BIR domain 2 MALT1 & i# Ig domain~CLD % C 3

IR T TR L LER RN Pl RNy
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TR

Y
=0k -

v' pET21a-BCL10L225A ~ pET21a-BCL10L225E ~ pET21a-BCL10L225G -~
pET21a-BCL10L225Q ~ pET21a-BCL10L225R ~ pET21a-BCL10L225T ~
pET21a-BCL10R228G ~ pET21a-BCL10R228I ~ pET21a-BCL10A107-119 ~

pET21a-BCL10L41R 12 pET21a-BCL10 3 #-4%

i * H 9% primer(*ft % — )2 1§ constructs * primer

Cloning Site Directed Mutagenesis /i T o

# :

> 221

# P~ B 548 DNA % HOR(H% DNA } 24 m A& ® A1)

— 12 H 3% primer i& {7 PCR > Tm &7 ™ Tm=(A+T) x2 + (C+G) x4°C » M ¥ %k}

primer 3* % 3 % H ph3H B

—~PCR # 2

B A8 H°3] DNA (50ng/ 1 1) 21l
Primer 5 ¢ M (final 200 nM) 1ul

dNTP 1.25mM (final 200 ¢ M) 41

TURBO Pfu2.5U/ 11 1ul
10 x Pfu buffer 25ul
- %ok 14.5 11
Total 25 ul
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Temp Time Cycle

95°C separate 3 min 1
95°C separate 30 sec

55°C annealing 1 min 16
68°C extension 10min

68°C 10 min 1
4C 0

% 3L : Extension P¥ & ¥ 1245 PCR products & & 42 > il ¥

1kb % Imin

—PCR 2 &1 A2 ® 4 » 1wl (NEB20U/ g )en* 4 fx Dpnl» £ 37°C-kip iF
* 12 @) pE 2 F3 7 A it sk DNA
— % 2 &g~ 4yl AP transform » 200 1 7 DHS q F* %5 iz ‘w2

— Pt clone i¥ T_H FXil

>z =2 (1 pCMV6XLSMALTI1C464A-myc T#fﬁli@ﬁi;% B o S ARACH Bl AT )

\

pCMV6XL5- A2IgMALT1H415A-myc ~ pCMV6XL5-A
2IgMALT1C464A-myc ~ pPCMV6XL5- A 2IgMALT1C539A-myc 1
pCMV6XL5A2IgMALT1-myc & fiix

— /& w4 * g4 — #7or 2 primer & 7 PCR

—Apal & Xbal *»+* MALTI * £

—ligate with 12 Apal & Xbal 2 CIAP EJ2iE 7 pCVM6XL5-MALT1-myc

= & = 1 (12 pCMV6XL5-MALT1A644-679-myc #3842 5 & » iiAz4e 4 BT 777 )

v pCMV6XL5-A2IgMALT1A644-679-myc ~ pCMV6XL5-A2IgMALT1
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1-701-myc 2 pCMV6XL5A2IgMALT1-myc 3 4K 5 5%
— /& W * & - #7on 20 primer & {7 PCR
—ECORI ~ Klenow ~ 3 Xbal*» * MALTI1 N = % &

—ligate with Smal & Xbal #J2 i 57 pCVM6XL5-MALT1-myc

22w (" pET21a-MALTI1C464A-myc 842 5 &) » I AR Bl #777)
—Smal & Alel *» T MALT1 % £

—ligate with 12 Hind IIT - Klenow > NotI > 2 CIAP /&J2 i 7 pET21a vector
3* : pET21-MALT1H415A-myc ~ pET21-gyrBMALTI-myc ~ 3 pET21-gyrB A

2[gMALT1-myc FREHEH > 40

%23 1 (1 pET2la-gyrBMALT1-His-tag t£ A 42 5 b > im AZ4e i B~ ~L = #7177 )

\

pET21la-gyrB-MALT1-His-tag ~ pET21a-gyrB- A 2Ig-MALT1-His-tag f £ &-
v ' ¢ gyraseB 14 pRSFDuet-1 gyraseB 3 #i-4%
v pET2la-gyrB-MALTI ~ pET21a-gyrB- A2IgMALTI1 f& & 3¢ § 5 MALTI
7 pCMV6XL5- MALT1 & H4x
v pCMV6XL5 A2IgMALT1delTA 12 pCMV6XL5 A2IgMALT1 % fiix
v pCMV6XL5A2IgMALT1 delTA GCmutation ™4 pCMV6XL5 A
2IgMALT1delTA & 5%
— /& w1 * g4 — #75r 2 primer & 7 PCR > #-gyrB ~ MALT ~ A2IgMALTI1 #
DNA # £
—PCR 2 # 11 gel extraction % i* ) %k
—F| % ¥t & - 9757 2_ primer % % it J1 2 primer £ X2 {7 PCR > & M 2 & 7 £
—PCR Z # ligate with pGEM T Easy vector (TA vector)

— TR TS
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—Smal & Xbal *» T gyrBMALTI % gyrB- A2IgMALTI % £

—ligate with ™ Smal & Xbal 2 i (7 pCMV6XL5- MALT1-myc vector

—Xbal & Alel *»* C:p * &

—ligate with Xba I & Ale1 EJZ i (1 pCMV6XL5-A2IgMALT1-Myc-del TA GC vector
—Smal & Notl *» = gyrBMALT1 % gyrB-A2IgMALT1 % £

—ligate with 2 Hind III » Klenow > Not1 - % CIAP iJZ i 1 pET21a vector

#L : pET21-gyrB A2IgMALT1-His-tag 1 3 = 34 4p

3 ¢ pET21-MALT1-His-tag ~ pET21-MALT1H415A-His-tag ~
pET21-MALT1C464A-His-tag ~ pET21-MALT1C539A-His-tag F £ 3 = 3% &2 iz

FFEw 2 154pF o
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Apal

Apal

ﬁ‘( f1 ori
1 ori CMV promoter

pCHIVEHL A AZIgIATTL-
Caéad A -mye Am D

7260 bp
MALT1-CA644 pCMVEXL5-MALT1-MYC MALT1-MYC

Amp

ColE1 ori
SV40 oni

Apal

Eco0109 1

Xbal SV40 ori
Apal+ Xbal digest Apal+ Xbal digest,
Isolate 730bp fragment - Isolate 7000bp
Ligation

Amp PCMVEXL5-MALT1-C464A |
-mye

Hind 1l

Construction of pPCMV6XL5-MALT1C464A-myc
"t Bz ~pCMV6XL5-MALT1C464A-myc 4 # -Apal & Xbal*» = pCMV6XLS-

A2IgMALT1C464A-myc 748+ ¢n MALTI ¥ £ » £ % 12 Apal & Xbal EJ® i ¢

pCMV6XL5-MALT1-myc vector i £ » = 5 pCMV6XL5-MALT1C464A-myc °
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" =5

Mg EcoRl

PCMVEXLE-D2IGMALTA pllyy oo o
£644-679-myc y

pCMVEXL5-MALT1-MYC

PolyA signal
SVA0 oni

ColE1 oni

Eco0109 |
SV40 ori

| EcoR 1 digest

| Klenow

\ Xbal digest

| isolate 6200 bps

| Smal+ Xbal
| isolate 1.8K bps

ligation

Sac |
Not |

pCMVEXL5-MALT1 \L\
A644-679-myc A644-679-myc
Hind 1l

Construction of pPCMV6XL5-MALT1 A 644-679-myc

BRI ~ pCMV6XL5-MALT1 A 644-679-myc F 481 # - ECORI ~ Klnow ~ 2 Xbal
*» T pCMV6XL5-A2IgMALT1 A 644-679-myc F %2 MALT1 <0 N = * & » £ £ 12
Smal & Xbal kg2 iE 7 pCMV6XL5-MALT1-myc vector i £ » = &

pCMV6XL5-MALT1 A 644-679-myc °
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Sty lisn)
| Bpu1102 ki)

Sac lj1s0)
ECoR If152)

_— Sph lis3g)

— ECON lis00)
—~PiM \éaaa:
— ApaB I748)
Sca li4sag)
2
P lis42e) ® Miu lr084)
Y
Pstlsaos) [/ & \{~Be lnore)
e SN Amp pCMVEXL5-MALT1-C464A
Ma = || VBSEE Iii1245)
el | < B “I ABmgl\u:?a) -myc
sa [4||9#7 ‘ 3 T pa l{1275)
Eam1105 lis0se) PE[L-‘Z}?)L%("‘) 8
. = | MessHiiars
\ | [EcoR Vi1g14)
\ [ fHpaliisroy
A e PshA If1z00)

PpuM I2171)
Psp5 li@2171)

BspLU11 lz185) — - Bpul0 lzzr1)
Sap o) /'.T T
BSt1107 l(zaae) /| BSpG I28a1)
Tth111 I2e10) !

Hind II1, Klenow, CIP

) Smal, Alel
isolate 5443 bps Isolate 2.4 Kb fragment
Lgigation
ﬂ/ s o Xbal
/%\ﬂ origin / Mfﬂ /
p 1 origin
Ap
ﬂ.ﬂ
ET21a-MALT1-C464A- Xbal
P 2 2843 bb my:ﬂALT1-C464A PET21a-MALT1-C464A-myc
' 7843 bp MALT1-C464A

Xbal check Forward : 1800bp ; 6000bp

Construction of pET21-MALT1C464A-myc

“H+ ~ pET21-MALT1C464A-myc 415 - Smal & Alel =
pCMV6XL5-MALT1C464A-myc ¥ %+ 5 MALT1 % £ » £ ¢ 2 Hind IIT ~ Klenow -

% CIAP joJ2 i 1 pET21a vector i £ > = 5 pET21-MALT1C464A-myc °
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JPCR1a

Primer gyrase1:
5-CCC GGG GCC ATG GGC GGC ATC AAG GCG TTC GTT-3

GyraseB

Primer MGlink1:
B-TGG GTT TAC AGT AAT CTT GAG CGC ACC TTT ACG GCG GGT-3°

PCR1b

Primer GMlink1:
E-ACC COC COT AAA GGT GCG CTC AAG ATT ACT GTA AAC CCAY

Primer 3060R:
5-GAAGAT CCTTTG ATA CCA-3'
J PCR2
Primer gyrase1:
5-CCC GGG BCC ATG GGC GGC ATC AAG GCG TTC GTT-3
Primer 3060R:
9-GAAGAT CCTTTG ATA CCA-Z

GyraseB-MALT1

I Gyrase B llg I I Ig ] l cLD I I

Primer gyrasel : CCC GGG GCC ATG GGC GGC ATC AAG GCG TTC GTT
Primer MGlinkl @ TGG GTT TAC AGT AAT CTT GAG CGC ACC TTT ACG GCG
GGT

Primer GMlink1 : ACC CGC CGT AAA GGT GCG CTC AAG ATT ACT GTA AAC
CCA

Primer 3060R : GAA GAT CCT TTG ATA CCA

*t B~ ~pET21a-gyrBMALT1-His-tag #4815 % - Fi £ - f1* PCR = ;2 #-gyraseB
=7
i

2 MALTL g & # & %8> £ 1% PCR #-53 F &= 2 BF E o
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Xmnl 2009 ! 1
A 17

Scal 1890 i \Nael 2?07/ oAl 1‘1 start
) Aatll | 20
NN /|| E
".\> Niol 37
/ f‘IP\rm:lr ) | | EituZl jg
" | PGEM®-T Easy lacZ L Sacll | 49
Lo Vector | EcoRl | 52
Lo\ (3015bp) | — e

e
Y \ ﬁgﬁﬁ' 70
\\ EsgttIZl 8; Gyrase B g Ig LD

Sall 90
\- Nadel 97
\ |Sacl |09

\ |Bstxi 118 F

\ Nsil LQJ g

| T spe g

TA vector PCR product 2000 bps

Ligation

f1:’ri\

Amp

Amp

pGEM-T Easy Vector
5015 bp

PGEM-T Easy Vector
5015 bp

Construction of pGEM-T gyrBMALT1

" ] ~ ~pET21a-gyrBMALT1-His-tag F #8134 % = 14 £ -PCR A + &2 pGEM-T Easy

vector(TA vector)if # > = 5 pGEM-T gyrBMALTI -
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pCMVEXL5-MALT1-MYC | IMALT1 -MYC;(b |

Eco0109 |
SV40 ori
Sma 1+ Xbal Sma 1+ Xbal
isolate 1800 bps isolate 1700 bps
EcoR |
pCMV6EXL5-gyrB- gyrB-2ig
2IgMALT1-Myc MALT1-MYC

Construction of pPCMV6XL5-gyrB-MALT1-myc
“t®l 4 ~ pET2la-gyrBMALTI1-His-tag FH A % = Fi 5 - Smal & Xbal >+

pGEM-T gyrBMALTI1 % %8 ' ¢ gyrB-MALTI 7 £ > £ 227 Smal & Xbal *» 2] 2

pCMV6XL5- MALT1-myc vector ift # > = 7 pCMV6XL5-gyrBMALT1-myc °
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f1 ori

S

EcoR |
PCMVBXL5- g?rB-Zlg pCMVEXL5-
gyrBMALT1- MAPT1MYC A2ig-MALT1- MAT1MYC
myc Bindm Myc-del TA GC PRI
. Not
Alel Alel
Eco0109 | “—Eco0109 |

SV40 ori SV40 ori

Xbal+ Alel Xbal+ Alel
isolate 6000 bps isolate 900 bps

*~r—EcoR |
pCMVEXLS- }
gyrB I\(KIBPC.: L:Ls-tr;t)i(g r‘::ielTa"\ MA&%%IT:YC
‘AIEIOﬂ
“—Ec00109 |

SV40 ori

Construction of pPCMV6XL5-gyrBMALT1-myc delTA GC mutation

B~ ~ pET2la-gyrBMALT1-His-tag F £ 8 % = 3 & - Xbal & Alel *»
pCMV6XL5-gyrBMALT1-myc 548 F e C =5 & £ > £ 221 Xbal & Ale] *» 2] 2
pCMV6XL5- A 2IgMALT1-myc delTA GCmutation vector if # > = &

pCMV6XL5-gyrBMALT1-myc delTA GC mutation o
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f1 ori_s.
~ ’.o-'—"\-" pA §
( o~ :
Sac |
Not |
( EcoR |

-/ e pCMV6XL5-gyrB- | Smal
[WE; » || g
e | PELZINY =l 2lgMALT1-Myc- MA*E;IMIYC
\ [ -5 del TA GC / Hindn
. {/ . Notl
o froeis \ Alel
- 57 - gL < — Eco0109 |
Hind 111, Klenow, Not 1, CIP ~ I Smal + Not 1
\“\ / isolate 2200 bps

isolate 5443 bps fragment

ZYrBMALT1 NN

" o \
pET21-
gyrBMALT1-myc

6H tag

"Vl origin o

Construction of pET21a-gyrBMALT1 His-tag

8- - ~ pET21a-gyrBMALT1-His-tag 7 #4f-3 % 7 F £ - Smal & Not 1 = =
pCMV6XL5-gyrBMALT1-myc delTA GC mutation 5 %8 *+ 7 gyrBMALT1 % £ £ &

12 Hind TIT ~ Klenow ~ NotI+ 2 CIP U262 pET2la vector i % > & 4

pET21a-gyrBMALT1-His-tag °
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" 45 ] %

Fo- ~ 2 RILFH

Construct Primer By
pRC/CMV .
backbone Invitrogen
pRC/CMV
BCL10GFP Wi
pET21a backbone Novagen
pET21a-BCL10 H.E
pET21a-BCL10 HE
L41R
pET21a-BCL10 Kenji
A107-119
pET21a-BCL10 TCT AGT GAG ATG TTT CTT CCC *VVA AGA Keniji
L225A TCA CGT ACT GTT TCA CG
pET21a-BCL10 TCT AGT GAG ATG TTT CTT CCC VVA AGA Kenji
L225E TCA CGT ACT GTT TCA CG
pET21a-BCL10 TCT AGT GAG ATG TTT CTT CCC VVA AGA Kenji
L225G TCA CGT ACT GTT TCA CG
pET21a-BCL10 TCT AGT GAG ATG TTT CTT CCC VVA AGA Kenji
L225Q TCA CGT ACT GTT TCA CG
pET21a-BCL10 TCT AGT GAG ATG TTT CTT CCC VVA AGA Keniji
L225R TCA CGT ACT GTT TCA CG
pET21a-BCL10 TCT AGT GAG ATG TTT CTT CCC VVA AGA Kenji
L225T TCA CGT ACT GTT TCA CG
pET21a-BCL10 GAG ATG TTT CTT CCC TTA AGA TCA *D*HT WH
R228G ACT GTT TCA CGA CAA GAA GCT AA
pET21a-BCL10 GAG ATG TTT CTT CCC TTA AGA TCA DHT Kenji

R2281

ACT GTT TCA CGA CAA GAA GCT AA

V:A-CorG
D:A-~GorT
H:A-CorT
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pCMV6XL5 backbone Origene
pCMV6XL5-MALT1 SW
-myc
pCMV6XL5- A2IgMALT1
SLD
-myc
pCMV6XL5-MALT1 Yagen
AN-myc
pCMV6XL5-MALT1
SLD
1-548-myc
pCMV6XL5-MALT1
SLD
/\498-548-myc
pCMV6XL5-MALT1
SLD
/\199-498-myc
pCMV6XL5-IAP2-
SLD
MALTI (2 Ig) -myc
pCMV6XL5-MALTI1- N
Kenji
H415A-myc
pCMV6XL5-MALTI1- "
Kenji
C464A-myc
pCMV6XL5-MALTI1- "
Kenji
C539A-myc
pCMVG6XL5-MALT1 CAC TTG ATC TAG ATA TTG ATC )
A 644-697-myc CAG AAC ATC TAG TCT TCA CAG Kenji
TAT G
pCMV6XLS5-MALTI GAA GAT ACT GTA GAG GAC TAG |
1-701-myc CAG GAA GTG AAT GTT G
pCMV6XL5- ACC CGG CCG CTG CGG CCC CAT Kenji
A2IgMALT1-myc delTA TCA G
pCMV6XL5-
A2IgMALT1-myc delTA CGC AGC GGC CGC GTG GCA TCC Kenji
GCmutation CT
pET-21a
Novagen
backbone
pET21a-MALT1-myc Yagen
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pET21a-MALT1-

Kenji
H415A-myc
pET21a-MALTI- Kenji
C464A-myc
pET21a-MALT1- .
. Kenji
His-tag
pET21a-MALT1-H415A By
Kenji
His-tag
pET21a-MALT1-C464A .
. Kenji
His-tag
pET21a-MALT1-C539A .
. Kenji
His-tag
Gyrasel : CCC GGG GCC ATG GGC
GGC ATC AAG GCG TTC GTT
GMlink2 : ACC CGC CGT AAA GGT
pET21a-gyrB-A2Ig GCG CTC AAG AAG GTAGAAATC | o
MALTl-myC ATC ATA
MGlink2 : TAT GAT GAT TTC TAC
CTT CTT GAG CGC ACC TTT ACG
GCG GGT
Gyrasel - CCC GGG GCC ATG GGC
GGC ATC AAG GCG TTC GTT
GMlink1 : ACC CGC CGT AAA GGT
PET21a-gyrB-MALTI GCG CTC AAG ATT ACT GTAAAC | e
-myc CCA
MGlinkl : TGG GTT TAC AGT AAT
CTT GAG CGC ACC TTT ACG GCG
GGT
pET21a-gyrB- A2IgMALTI- y
) Kenji
His-tag
pET21a-gyrB-MALT1 .
Kenji

His-tag
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