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IFN-y-producing B cells induce the formation of gastric lymphoid follicles
A O ] after Helicobacter suis infection
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[ B #9] Helicobacter (H.) suis is a Gram-negative bacterium that colonizes the stomachs of various
animals including humans and can induce gastric mucosa-associated lymphoid tissue (MALT)
lymphoma in 100% of C57BL/6J mice. Recently, we found that the formation of gastric lymphoid
follicles was strongly induced in the stomachs of H. suis-infected C57BL/6J mice with the high
expression level of interferon (IFN)-y". In this study, the direct relationship between the
up-regulation of IFN-y and the formation of gastric lymphoid follicles after H. suis infection was

investigated.

[ 5] Wild-type (WT) mice, IFN-y knockout (KO) mice and T cell receptor B and & double
knockout (TCR 6 DKO) mice were infected with H. suis to detect the formation of gastric
lymphoid follicles. IFN-y-producing cells in H. suis-infected stomach were disclosed by adoptive

cell transfer.

[#52&] At 6 months after H. suis infection, the formation of gastric lymphoid follicles consisting
of B cells, CD4" T cells, dendritic cells (DC), and follicular dendritic cells (FDC) were induced in
WT mice but not in IFN-y KO mice?. The gastric lymphoid follicles formation was also observed
in TCR p3 DKO mice as same as that in WT mice®. The formation of lymphoid follicles and the
up-regulation of IFN-y were restored only in the stomachs of the IFN-y KO mice that received WT

B cell transfers but not DC and FDC transfers at 3 months after infection?.

[#%%2] IFN-y-producing B cells evoked the gastric lymphoid follicles formation independent of T
cell help, suggesting that they are crucial for the development of gastric MALT lymphoma after

Helicobacter infection.

[3¢#k] 1. Mimura T, et al., IFN-y plays an essential role in the pathogenesis of gastric lymphoid
follicles formation caused by Helicobacter suis infection. FEMS Immunol Med
Microbiol. Oct;63(1):25-34. 2011.

2. Yang L, Yamamoto K (equally contributed), et al., Interferon-y-producing B cells
induce the formation of gastric lymphoid follicles after Helicobacter suis infection.
Mucosal Immunol, Mar;8(2):279-95. 2015.
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Z XA BT 58 RIS ERERT 5 IR,
AQ02 gp200 DRFRIZHONT
OMIITE ", KaAER", FAMEK " EHHM, HEVHR I L8R
INECE |, AR | MR P, REFE LR !
VRBRIEK « AR, PR R v & — e B,
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[BE] AF L2 G, BEOPFTHLRMZENEL <. AR7RIBEIEN LS TY
IRVMRD THEMEE OBV TH D, YIFE=EICIE, A XL A BRI HSC-39 Hifa o fE
SEZHURE LT RIThEL TR, UAFAAT/EBAR) 77— iilkr s s, =
DPURILSY 1 8H) 200 kDa (U OFE S /37 E 2Rk L, 72 A% /L 2 Bk 2
TIHETEDS, BB ISR L7 E W D Rz &2, LvL, 20 gp200 Hilisy 1
DRIEXTE TV, TEROIFIEN D, gp200 FLEIE HSC-39 HifE D i & OWIER 125y
#i L., F 72, HSC-39 ZE DM O B2 LG HIlElES 5 2 & AR S iz, ABFZE Cld, HSC-39
faEE#E EIE S OBUR gp200 28 Exosome & O DBV NED S EICHFET H 2 & 2migd
LA EST-DOTHRET 5,

[ J735]1HSC-39 # % 0.1 % TX-100 &4 Lysis buffer Z iV Chi U filiaihtig & L=,
F 7=, Exosome 7ML, MILDOREE FiE% 045 um 7 4 VX —TAiE L7=%. x100,000g.
60 DR N K-> THBE L. TEEXICEI L7=, F7=. Microsome %3 #|%, HSC-39 #lljia
% Dounce M ARE U F A P — T L., &RV 2D BB % x100,000g, 60 53] oD #EE L
IZE o ToBfEE LB L Uiz, 2B B 5 O gp200 SR O FIEEIZIE, 0.1 %TX-100
W, RN D5 O —E &% SDS-PAGE/Western blotting 1 T L. gp200 Hili
R L7-, & 512, Exosome 23N 5 D gp200 HFURDKERLOD 7= 012, [R5 18] 0D HfE il i
Zfh 0 IR Ui ArT=, 723 . SDS-PAGE U724 v /)7 B O HI% CBB Yetaikic L » TiT o 72,

[FER] Alash bk & el 9% & . Exosome 43 & U Microsome 43 EIZ & V) 2 < D gp200
BURD A Lz, LA L. CBB Yefaih Tl gp200 FURDALEIZ X v /R 7 B H T & e
ST, TDOZ EMND, HWTZHT gp200 HUANIEF (2 EEE I E O FEETUR 2 38i% 95 =
R I LT, — 77, Microsome 43 % 0.1 %TX-100 T L7242 7L & HT gp200 $T
R THREZIERET D & gp200 HURNAEI Sz, £7-. Exosome 7HEIDEIULDEE, x100,000g
FEEE O & D EIHITIE gp200 FUE M H S 419, Exosome 43 EIZZ < @D gp200 HLl Z [
SNDZENnhoTc, EHIT, Exosome 43 & 0.1 %TX-100 Tt L. x100,000g #H L
THMT 5 & gp200 (T EiEICEI & A7 2 & 55 Exosome ENIZ gp200 23%34F L TX-100
T S5 Z LR ST,

[#%%£2] HSC-39 M D538 FIETIT, A ¥ /L A BRI E A 22 5UR gp200 2N FRES ., #
D—EBH Exosome & O D MIZEIIN S 1D Z ENRSNTe, £72. 2 ® Exosome 47
% 0.1 %TX-100 QLR 5 LR 23 7 5 BiE IR S 2 Z L x5, gp200 HUE I Exosome
DFERNIZELE S TR THEET 2 ARBER B 5, 411X, FL gp200 HFLiE % FV T Exosome
SYEH D gp200 FURDEUL KLY, ZiUlfic < Rz HREd 25 2 L1075,
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E M RFNREEAMMBAK, HSC-39 MM kD 5-7 4 vy J v
AQO3 ROV AT T F UMt B OB LI T
O BLPEL 1, FAA 12, NIEE |, AREMEA Y, R 1, MR 13,
REF K1
IPNE SR N EIRE VSl S e St e
3 ENEAS ABIFGE T v & — BU I

[BEA] AX AV AHEIIREHEADPELS, REEE L EWVWZOTEARERECTHD, 12
Wb FRIEE LT, 7ok Y SV URDOEAE AT T T (CDDP) O A
DT DI TNDD, BRRIIK, ZORKO—>2 L LT, AF /LA FEMEOLFR
EARNCKT T DM EE RN DT END, £ 2T, Z OAIMIERRE 2 M0 L. Ao mun
TBIFE~OWBE A B E L, A2 TlE, b b 2%/ 2 H Ml HSC-39 fifiamn s 5-7 /1
FrwZ i (5-FU) KO CDDP [itfhZE B OS2 3k 27,

[ 51£] HSC-39 fifaic BEREAR TH DL =T N A X L A)VE VR (EMS) #iMx, 2 H
filEs Lz MilE 2 PEE L72% .10 uM @ 5-FU £ 7213 CDDP % & ek%iiC 2 HfE# L.
fe< 2 HRIEEA 2 & SVl FHoE L, ZOBEEZBVIRTZ LIz, KA
FE FCHHEMT 2 M2 MtEL Bk & Ui, ek, MEORHMEIZIE WST-1 7 vt A
72 5 N FACS fif#bT 2 AV =,

[FE 5] 7ERL L 72ERRIC 81T 5 5-FU KO CDDP O EZ M2 FH~7-#E %, 1 [E0o EMS
JVER A% B VT2 MR IR, 5-FU 2% L T, 50%35 L Y 10% £ TOFLERE 2/~ 7 ICs0 23
5.3 1%, IC10 23 5.0 5L L, =i ipAERk & b L T A L7z, £7 CDDP (2%t L TiZ,
ICs0 2% 5.1 f5, IC1023 5.0 5, ZTNENLEF L7=, & 512 FACS Mt OFE R, BFEKTIX
PUBAIOUING X 0 ffaE A S Mo, G2/M #HIZ A DRI Tk F D[ &7 L7z a3,
MR CTld S IO EIG 23D 72 7o 72 & O O E 23 522 13 b3, i peE s %
FLZ LIS WZ ENg otz

[(B£] DIEOfRER LY (ERUEREKIEL, BARR & A TIHANT I 2 S MK T
L. %5 (SR DIEFIMPE A IER L T\ D Z ERRB I N, 5%, 1180 EMS LB T
SAVEMPERRIZ 6 LT 2 [BIH @ EMS QL 217 - T X 0 sROTIHPERR 28 IRT 570 &0 KV
e D IEFN MM 2 R A RROBISL Akl ™5 & & b, MRS DR 2 B 45
R
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ERAFAVRAERAMBEER, HSC-39 Mg % A7z,

AO04 25— L AN I R E T

OffREE, FABKA? HELE?, /s, Kipgesk'

VKBRS - ARARBEE, AR ER 2 — - d T R,
SENL N ARG v & — - R

[BEA] BBENICB T LFEERPATHLBENAE, TEOBZE - IRFEIEOHRIZL D,
EALBIECHIGME T LT&E 2, LnL, £OHFT, AFLZAFERACEL TR E L
TTHRARRT, SHEAEFRITIBUEN IS%RE TH D, AF /L AE BRI EALOETTH
ATy RIS IEIRRERE, 72 BN Y R iz I Lo Dlgigs ~ DB 7L< B
RLIZK W, 2T, RIERZEOIEFEE TO collagen Type I, type IV & OFHAIEHZ/ L, A
L A E DY Al 23 FEAN RS M 2 2 S H D ATReME 2 T L7,

[J7ik] B R R 2 E A AMBEK, HSC-39 Mifld'’ % 10%FBS %4 DMEM (ZW&i#E L T
2x10° cells/5 mL/dish & 72 % X 9 (25 K OF collagen Type I, type IV %z 22— k L7= 60 mm O
VXY —UIZENENREE, 37C T4 HIA, B52 Lo, Milaz bt Hrifakithz v,
1x10° cells/0.1 mL/well & 72 % X 9 IZHIN AAIE SRR 7=, 7235, % & Y collagen
Type L, type IV D> v — L THIE:#E L7oflifiaix, R Zhxt/sd % collagen =2 — F L72dH
DM IR D 96 X7 L— MIREWTZ FIBAANI A XL Z B R AOIRR THM S5 5-FU
B ELUNCDDP % 0, 0.1-100 p M Z¥RML T, 37°CT4 HIH], K5 L7ctk. WST-1 2%,
ZDEITHEZME LTz,

[#H] HSC-39 il % > v — L T4 AME#E%, HHEEL collagen = — MEDOMIZEAZE 72
Al OZTI R N o7, Elo. FURAKIRINA B, P25 AUH O @i iR Tl
BUIRONR o T205, 1 p M ELT OMRIREFEECTIE, collagen & = — b L7235E 12136 R
(Z A THIRE DA TR DS i Do 72,

[Z42] DL LR S | HSC-39 AMfai TMIas B E 1T & o TR FEIEAN S o3 2 Sl R 23
AR, BB OT A AR T 2B A R T R 5105 T LN EREND, =
OfEFITE T, PRI collagen & FHEAEFT 2 ATREMEA & 5 A %)L 2 H 43 A DALEEHR
BB TIE, BSAMRRSESIEZ R U CAEKR L, FET 2 M2 bRmed 5, L
MNoT, ZOMEEMZIEIT L2 213, AF LRGN ADIBBEBIEDN FIZORR™ 5 2
LIRS N D,

[ k] 1. Yanagihara, K., Seyama, T., Tsumuraya, M., Kamada, N., Yokoro, K. (1991) Cancer
Res. 56, 381-386
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FLS AFIEHLME IZ RIE T Hspl050 D 8 REAL D B 5
AO5 OFRBELET, (LARERT, BHMESL, MEEER, AFEH, HILthie
FUARFER - AL

[ H] Hspl05 1. KIBDASCHNAZIZ LD ET 5% < ONBAMME TEIEBNRE S
TWOEAY a2 v 7 Z U R ETHY | DADRERIEZBIT D2 —5 Y b2 WIEHEE~
— =L LTHEAINTWD, Fxid, Fum AANTR 2 G223\ T Hspl0s OB 5
O Z B L TEB Y . ABFFETIE, Hspl05 ORI FLEIZ DWW TR L 7=,

[ 5] HeLa fiaA &~ DO (0.1-5 ug/ml) OF7 KU T <A (ADR) T 24 B#uLE
T5HL. BIEE Q2 ugml LLE) TET7 AR M= ZAEOMIENBIE S L, Z OMIIEEIX
Hspl05 / v 7 X7 A2 K 0N LT=, Hspl05 (ZIIRERAIIHIIRE (2R B4 5 Hspl0Sa s
EDARTFA4 7N Y T ETHY Q2CTINMERHIZ IV TRERAICEIZHEBLT 5 Hspl05p
DT %, ADR ZLBRIZ LV HsplOSaDENFEBLO NN NEIEL X723, Hspl0SBDIEHL
T ST, HsplOSoD B FEANZBW T O ERENBIE SN, £o, BBITY 7
F/v (NLS) 5K TII ADR AW T S EZREN D L BT 7 J v (NES) £
FAKTIZ ADR TREEL 22V H DO TEIRIE LT, S 51T, ADR &P LV Bk
&2 I E T D CRMI OFEBLIMET L7,

[75%2] ADR /LELIZ LV HsplOSaMEZRTE L, T OBRIEIZIX NLS BUETHDH Z L%
BT LTz, £72.ADRIZ LD CRMI OFEBLME T U BZAMEH 23 A U 72#5 2R . Hspl05a
DENICERT 5 2 EAURB Iz, ZHE T AL, BICHBL9 % Hspl05pH3 Hsp70 O
FKELZHEMSED L 2R L, TORBFH A=A L2 5 LTE ", ADR AL
BRIZ &0 ISR L72 Hspl05ad, Hsp70 D%EL 2 L C ADR HitEICH 53562 L2 T
L THBY., BE, HsploSall X 5 Hsp70 FHFHEED AIREMEIC DWW TREFT L T\ 5,

—

[ >ciik] . Saito Y, Yamagishi N, Hatayama T, J. Biochem., 145, 185-191, 2009.

2. Yamagishi N, Fujii H, Saito Y, Hatayama T, FEBS J., 276, 5870-5880, 2009.

3. Saito Y, Yukawa A, Matozaki M, Mikami H, Yamagami T, Kuga T, Yamagishi N,
Hatayama T, Nakayama Y, Exp. Cell Res., 327, 163-170, 2014.

4. Saito Y, Nakagawa T, Kakihana A, Nakamura Y, Nabika T, Kasai M, Takamori M,

Yamagishi N, Kuga T, Hatayama T, Nakayama Y, J. Cell. Biochem., in press.
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B M2 A SR AS49 M & F VN 72

AQ06 it M BE D B 72 5 CDDP bt Ml Fe D 1 37 & % D f itk

OFnEzA 7 |, SaEio |, IEGR T, BT, WINIE %, AR EsT!
VRRSRR - RS, CAREEK - lRREE v ¥ —

[ B/ 23 A DIEWIFRIEIT B O BR SEA B 72 R % & T TV DICH b 6T,
KIRE LCHRAERIEESE D Z LIIREETH D, %@Elmgo’#ﬁhﬁ’ﬁﬁém@
BNoHD, Lo T, MDATREREDR EDOT=DI2iE, 2 AU AFNI 3T 2 it
%%%ﬁé%%%%%b\#mhﬁ_ﬁﬁémé%%Wf%é%%%%#é ERRD S
nTnWb, BRI THD A7 T7F > (CDDP) 1. idA., KIGHASRFEE N AR
Ehfx IR ISR D b RIE L LA R SN TWAH, CDDP IZXF LT i3
AT D0, PERZREESSE I KR E L TRIATH Y . CDDP it e ARZRIEB T S
TV, FAEHIX, 2 E T CDDP Ik DM PEMAL 2 ER U TR L CT& 7208, e
2y PER KV HHERE O @ WIERIIE 2 BN U, 2 OAEMFERREIC W TRET Lz,
[J73E] & i AHSkE AS49 #liiZ, CDDP % R A9 il S C B MEAIC IR E &2 i
TR O %72 5 CDDP [itE#lild (ACR4 35 X TN ACR20 Hifd) % 37 L7=, CDDP O
faZhRlE WST8 7 A THIE L. 50%AMIaEFEAERE (ICsH) ZH M Lz, Mgy
FHREIX. AMIAFEMES S T HBRECHEELMIEEZ 7 U AZ LA Ly FTYRE LT
BIE U 7o, AMAeE oo A JE X g A3 A B2 ¢ 30 REfE 2 L CIRFME®Z., mygZ2usnL
TE D 18 Wrftilds KUY 24 FEfi)12 OMIRRJE W 2 JE Lo, EERER KX ONRIMEAEIL Boyden
chamber 7 v & A TRl L7z, ERBIOMZER~Y— I —F VBB X OE 5k~ —
T —B R EORBUT T AKX 7y FTHHE L7,

[#5 5] ACR4 3 X Y ACR20 M2 351+ D CDDP (%4 28z MEiE A549 #lia & Hife LT
ZNEINR 6 f5F LU 18 K T L 72, AS49 i, ACR4 33 L OV ACR20 #fiid @ dubling time
IXENZEI18.6 IKfff], 24.4 I8 LN 284 KfHl Th - 72, F£7o. MIFHRIMNE D S HOHEST
I, A549, ACR4, ACR20 M DIETIL T LTz, X 6I(Z, HERER X ONEEREIL, AS49
AHAE, ACR4 #HfE, ACR20 HERIDNEIZAK T L7, EfeR~—H— & /37 E T 5 E-cadherin
OFBUIWTNOMIAICB W T HLRIRE ThH-T=, —FH., MER~—I—F I ED
N-cadherin O ELIL, A549 Hifld TITBIEE 47223, ACR4 35 L OV ACR20 #lifid T3l &
Rhot, EHIT, ke~ —h —TH D SOX2 DFEBLIL, ACR4 I TlE A549 #ifia &
ErE U CHEIN L TV 2 DIk L, ACR20 Allfe T L Tz,

[*5%2] ACR4 35 2OV ACR20 i CRIZS X AU 7= AR EE OB AR L, MR E H o HETT o 4E
DFRKRTH D EF 2 bz, CDDP IR BIMMEE D & < 72 D12 23 CilEERE R L ONRH
HEDMIEE T L. N-cadherin OFHMNAD L2 &, EEMEEIRHIITIHE L Ty 2
DRI ITz, F72, CDDP 3T HMHPEEICIG U T SOX2 DIBL/NZ — U N F e Z Ln
RSNz, ZTOZ L LD, SOX2 DFELZEAL & N-cadherin O3BV 23 CDDP (2%~ % it
MIERICEE LT\ D Z LR ST,
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MiEFRZFE T & 5 Mac-2 binding protein © . E &

AQ7 = D HE 2 KRR 00 AT

OWAFIRF, A, mRE T, SRR, —FRA
REEKRFRFPE « BB - BRRERZ TR

[ Bm]

Mac-2bp (90K / LGALS3BP) [L 53l % o /)7 'EToH v | M Galectin-3 DU A R TH
22 enMENTNEY, BEEAILI U LT DR A 2o CIL R ES LR 5 2 LS
NTWD, ZOFRBLFAEREAEC A FHIRERE B L CIERERI 72 32\, %< OFEH
FalZZ DLW AT AT K0 RBHLER - (KR FRIRRRIC > TRV, Fx XN DORE FIZ
BT D Mac-2bp OFEBLFH IR L OV EMFRIEREICOWTHRETT 52 & & LT,

[ 5i£]

HIE « « « Pan02 (= 7 AED ASMIIRER). Liv SVAO(WT) (ANFEAL~ 7 R iFHIlIRK), BNL-CL2
(v 7 A JFAHARR)

O REHUE - KEERREE N ICEI1T 5 Mac-2bp FELE AL ORGET

IF1X confluent & 72 7= flifid 2 S F HLARIRHE CThEFE L. 24 FFEZISHEIEA & total RNA % [A]
I¥ L Real-time RT-PCR {£(Z X U Mac-2bp mRNA &4 HIE L7z, 72, Milaks L O EFEN
B X N7 B AR LEAE L7z =T ELISA 1AI12T Mac-2bp ZH &2 HE L=, KRR
HEIZ DU T H . Mac-2bp mRNA FE 8L & % [FIERICHIE L7,

@ Mac-2bp & 7 KR h—3 & & O REEM: D R

IZ1Z confluent @ Pan02 % & ALAIREE S L < IMMEERFEIRREIZ L, [AIRFIZ Mac-2bp % 5 & |
& ¢ Conditioned Medium(CM) % medium (Z¥RM L7=, 6, 24, 48 FF[EI#IZHIIEZ [E0C L,
7 %% 2 V [BioLegend San Diego, CA] 35 X O} 7-AAD [BD Bioscience] THa L, 71—
A h A—%— (BD FACS Calibur) (2 XV 77K b — Zflla0E & 2R E Lz,

[ R]

O FZEHUERIREE TIE Pan02, Liv SV40 & $ 12 Mac-2bp mRNA I EIL EFH L, ¥ /87 %
BUT T R TOMIRT EH2 R ST, KE2FIRAE TiE Mac-2bp mRNA FEHl &3 Pan02 |
& L. LivSV40(WT), BNL-CL2 TIHE T L7=,

@ AR EE, [KERFIREE L I, Pan02 DT R h—3 ZHIAOEIE X, CM 2 U
HZEIZXVEAS LT,

[B%]

23 A CILMIAE OHIFE A & — RIZIE BT A BT, ZORRRESCHRENKZ T D,
— RN AHNE Z D K ) RBEEICHEIS LT R h = AR [ERET S5-I, XU
DEREIEMEAT S Z ENMBENTWD, AWFSEOERFER LD . REIER - (KERFIRHE
IS5 & AAREIZI VT Mac-2bp FEBLFHEENNVE Z U Ml D 7 A »— 2 R & i3~
% AREME R RIB S T,

[#53E
IR L - TFHE XD Mac-2bp 137 R F— 3 R & MHIT 5 FTREMENR & 5.
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RSK (ZX % EphA2 DU VB{L & 7' ) A7 T A b — -~ Hil B o> 8 5 il 40
A08 O #wrl', W 32, g wEc'?
VR - BRI - APRRERRERIEE T, RUERK - BRdEdn - ERT AT A%

[BEf] Frv o f—BRZRAKT 7 I U —IZ8T 5 EphA2 (X, AU T R Th
% ephrinAl |2 & > THIENO T 1 v > X F—E NG L S, BABRICE T 5 ERE A
DONLERE R EICEBEREREZ R LTWD, —F, fkx7 BRSO3 AMRIC
VT EphA2 OEEIFEELN L 541, EGF 72 £ @ growth factor ORIFIZ I - T EphA2 @ 897
ZHOEY Y (S897) BNV U fba=d 5 Z ENMESINTEY, S897 DU b & A
AR O IREME & OBIE R S LT\ D, ATk 41X, EphA2 @ S897 D VU U Eafk & A3 A
M D BEFE~DFEHEZOWT, EphA2 DFBL R EmWE SND 7 ) A7 T X h—~illdz M
WTHRETEIT o T2,

[(HiE] 7V A7 7 A F—~Hila~D7 7 A I ROEAIX, polyethyleneimine MAX Z >
T2 70, 7 VA7 7 A b—<HROHEIEIL MTT 7 » A & T bromodeoxyuridine (BrdU)
DEN~DOILY AR L > THRF L7, EphA2 @ S897 @ VU v Fe{kiX. anti-S897
phospho-EphA2 FilAZ W T = A X T a vy T 4 U 7IC XV LT,

[#E 58] EphA2 1%, U > R Th D ephrinAl % RRFRHELEE 2 LA ~ELY A F i Th
fiE S, BENMZOND, ZOLET VAT TR F—~ U251 flORIEZ =L =
A, ephrinAl O ERFFLELIZ LY | EGF #IBIC L 5 7'V 47 F A b —-~ U-251 flifid D HE5#
D3 S iz, Z OFERIL EphA2 D shRNA % W= ) v 7 X7 N2 Lo THRER S LT,
7 AT T A h—-~< U251 MifElZ T, EGF #II4IZ XV EphA2 @ S897 » U L (b’ A

bIDHH, 20V UEEIE MEK O inhibitor THIf| S b Z Ex2Fk4ITRH LT, 202
&5, EphA2 @ S897 DV VLA MAP ¥ —Fh A7 — RO FHii TR Z » T\ 5 AlfE
PEMRE 2 BTz, WIZ, ERK @ Fifi T < RSK @ inhibitor Z /=& Z A, EGFIZ L%
EphA2 @ S897 @V VEE(LIFMIHI S 7z, & HIZ, RSK2 ZimEPEBL S5 & EphA2 @
S89T DV VLN Z H T b, ZTNH D T L b U251 #liid Tl EphA2 @ S897
DV UEE{EIX. ERK O P T < RSKICE V&I Shd Z EnRg I, 27T,
EGF HlZ X 57V A7 F A h—~ U-251 MAOHEIHIZI 1T H RSK DEFHIZ DOV TH~
7o & Z A RSK ORHEHIRCShRNA WL L D /v 7 X0 A2 Ko THIFE ] S 4, ¥12 RSK2
OMWBFIFEIUZ F > TREE S 7z, F72 RSK2 OIBFIFEHLIZ X 2 85{EdElZ, RSKIZXK Y Y
V(L& 5 1T 72 EphA2-S897A 28 FARDFELIZ X v #iill S 7=,

[B52] DL EOFERN D, U251 i3V T EGF #IlIIC L W MAP ) —E8 4 27— R
EH ks, O FHRTH< RSK (21 Y EphA2 @ S897 U VER{LANE Z v . U251 Hilia
OHFEIMERET D Z L DSRB iz,
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VEGF-A/NRP1 ¥ 7 F VDB A O HEFE & BB 2 M+ 2
AO09 O WARGT !, & HEEZE 2, 1EAKIRE S, MZETE Y, SR,
Michael Klagsbrun®, 2354 1
VHER A4 - AT AT A, CEE - TR, D EEK - TR,
PR - A= BE %%, ° Children’ s Hospital Boston, Harvard Medical School

(B8] 28 AL, % PN R B9l R - (VEGF-A) 2 i L. B E O3E4 % VEGF-A %5
ff==2—nm U v I(NRP-)ICHEST 5 Z & THINHIE L 5 2 et T2 U, BrLWHA A
FIFAZE D 7= 12, VEGF-A FEE 12 & - THEM L 415 NRP-1 O ity 7 VR ZER K 2 [H
FEL, ZOMREMIELT-, Foxid, FUBRGIRZ T8 LOEIK & LT AMifu 23 368
9% NRP-1 OFENEE ) SR IND 7 T2 L& 9 & Lz,

[7ik] #iE e N EE A AR DIM-1, RiNZMRAY Agk PC3M, Glioblastoma ¢ U87MG
i % in vitro 7l TV 72, VEGF-A, NRP1, GIPC1 35 L O Syx O & > /X 7 B BLNHNIZIX
SIRNA & W7o, MAMIBOHESE, AfFeE (2 v =—JEAKEE) | soft agar assay Z VY, =
THEIT transwell assay system % FU 7=, VEGF-A/NRP1 + 7 )V O AT IZ b0 22 k5 K
Nz A 7wy MW, GIPCl/Syx MO#EEEMET L4 —7y h7F RiZiX
HIV 7 A /L AH ¥ D TAT (Trans-Activator of Transcription Protein) Bl ZfE& S, il
Bl 70 K9G LTZ, in vivo IZBWT USTMG Ml X — K~ 7 A DA JF K T %
Rk LTc, BEERSE, ¥—F7 v hRXTFRBLRRAT FZ T NAR_TF RE 2 HIZ 1 [HEL
JEEN £ 5-(240pg/mouse) L, ¥ —7 v T F ROHUEENRL L OV v HEifs o %9
2 M 2 3R L 7=,

[#5 5] VEGF-A £7-21Z NRP-1 ®¥H % siRNA T/ v 7 Z 7 Li=& Z 5 DIM-1. PC3M
BB L OVUSTMG Al D HE5E & 1298 2 #iiill L 7=, VEGF-A 73 NRP-1 ([Zf5& 3 5 & NRP-1 O#f
FRONFEIRICHRE AT D e ¥ v /X7 8 GIPC1 & Syx OBEAKREAIMEE S 7-, GIPC1 &
Syx DFHL%E siRNA T/ v 7 X795 L DIM-1, PC3M £ X O USTMG Hifid > HEFHE & i3
WA HH L7z, GIPC1 & Syx OfEE & ET X —57 > hATF RXZ b 00 AREO
HEHE L IR 2 IH L7z, In vivo s WTH —4F » v _XTF RIZRA T T T AT F R
& PR U TSR R 2580 50% i L7z, 72,0 V8 Hi~DiEB a2 il L= & 2 A, Sk
ARTF RITEND V) A B 2 IH Lo 728, BALO U VoGl 2 A7 T 7L
ANTF R & LR 70%4] L7z,

[ %221 GIPC1/Syx AR & LE T 5 X 7"F Rid in vitro 33 X W in vivo &7 /L TH AHM
DO sE, RHEREZ IS L7z, L7225 T, NRP1 @ Tty 7 T IVARE S 13D ATREAR
e LTHIFRFCE 5,

[ Sziik]
1. Yoshida A, Shimizu A, Asano H, Kadonosono T, Kondoh SK, Geretti E, Mammoto A, Klagsbrun
M, Seo MK. (2015) Biol. Open. 4, 1063-1076
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S BRI CA19-9 D EEEIZEH B

A10 S v U 7 EAS & L < B CABIN OS8R

ORI, HIZHE, WTHZE, BRET, INRETE,
RN, AT SEME, =k

N e T

[EM] BoEOESE~— 1 —& L TR VBTV 5 CA19-9 (Carbohydrate Antigen 19-9,
Sialyl Lewis A) %, A Z2RT 2 E DK EORMBETH S, CAI9-9DF v U T 451 & L
T, G oS ™7 B ERERRERIDFER DN TR | FEX "7 ERLE LT
MUC4 72 ED @ F L F o BT 6D, —I7 T, PEIRER D CA19-9 OEBITRTZHEA
TRV, BAITHITIFERICE N T, & MRHF THEA kAT DIEERE SR LR
BT L. ZOEAEBIEER CA19-9 OFiHlx v U T BEMTH Y . F - B g
HCRRREMICHRE S D 2 & 258 R L7z, CABIN (CAsein Binding domain integral protein with
golgIN motif, KIAA0650) (%, LC-MS IZ X 26, ZOREREAIRICEEND Z X
7B E LUTHRE SNz, Fox i, CA19-9 OIEHGIEIZE D 28HLF v U 754 CTéd 5 CABIN
IZ3EH L. #IEIZ CABIN ZE AT 5 Z & CTHERE S5 BERL OMSRERAT 21T - 72,

[ 5] 1. 8 FEIEOBEREEAMIRE (Pancl/PK45/PSN-1/PCI-6/Miapaca2/KMP4/Capan1/BxPC3)
@ Whole Cell Lysate % F\ 7= Western blot 217\, CABIN O¥EHL&E %77,
2. CABIN @ N Ktz & e 6 il pEGFP 7 = — ¥ 3 V& AE 381~ 7 % — (NCAB-GFP)
ZVERLL | Lipofectamine 7512 &> C HEK293T (2 A L. FIEN TOIR LA S A% eE
THIZE LT,
3. CABIN ® N K& 34 25 NCAB-2] ~ 7 ZAE ) 7 u—F AHiKEER L, ZDHH
MeZ et Lic,
408551 L F T D MUCA Hiik % F V7= Western blot & $T CA19-9 5k % Fv 7= ELISA %
TV, NCAB-GFP 8 A HE\Z L 282 L )7 g LIRS EoD CA19-9 2 E& L=, F£7=,
NCAB-GFP % B HINEIC B A U712, IR ST D8k 2 iR Ye ki ¢
a7z,
5. HERINIC &6 FE L 72 88001 2 HL NCAB-2) HLiA 7 L2 W TR L, 2 OBRIICE D ¥
VN E R B BOHTIETRIE Lz,

[#E3] 1. v MREEMIarE HEK293T & kb U, ML Tl CABIN 232 < 3881 L T
Y
2. CABIN O N Rl 1E, Al B (kL 2 88 S D AW FRIRRER B 5 Z L b o Tz,
3.NCAB-GFP % A9 % = & CERET 54801 & HL NCAB-2J HriRITMfEN CIRRIE L 7=,
4. NCAB-GFP % [EfEAMIRRIZE AT 5 & & CREFIISIIINE IR 2 BRIIZ X, CA19-9
NEFENTUVT,
5.FF8L L C & 72 BERIICE 05 Rab family & > /X7 & LT, Rab7a<°Rabl1b 23 [FE S 7,

[#53] CABIN @ N KUl 2 MinI 8 A4 5 & & TEREI A HERIIL. CA19-9 2 & T ek E
DG 2B D AN/ N E T D ATREME SRR STz,



BFEAREIKHEEESE

TV —LAOFBAELY ARRE &

A]] Ly MO I RAY -1 B L DOBE

OM— !, JEEHH ' HHER !, RESSE!, WMANE? HREfT!
VRRSRR - RS, CAREEK - lRREE v ¥ —

(BE0] =7 vy —2aF, SESERFBEOMIEN O oMW S, EERNOERIEHIAFIET
AIEALE 30~100 nm D/ TH D, =7 Y Y —Ai%, 5 588 (K —Hl) Bko
miRNA, mRNA., ¥ "7 EEOMIEREZGIET 50 F2Na LT, =7 VY —L%E%
@ﬁéﬁ%(thi/Lﬁ%) IEDEREARET D, =7 YV —NIE, BASCHRE
PERBOEITICEG L, =7 VY — ARV AKRAFIL, 2ASCHRRAE MR B OHEIT O
ﬂLO&Wéﬁm%#%éobwb T V= ANED LS I AT =X A THBNICE
7L, RT—MROEREARET D2NIAATH L, AFETIE, =27 Y Y —L2OHMIEA
BATANN = AL ZHLNNZTH720I2, Ly By MRICIEFELT-=2 VY — 2D

FHE LBV ABIZEA G 20 T OFRBUZ OV TRFT L=,

[FiE] & MliAs AR AS49 #ifL, & R KRGS AUHSK HCT116 35 KUY COLO205 #lifiu 4 H
Wi, =7 VYV — NIS MO gD 5 Total Exosome Isolation (Invitrogen) .
ExoQuick-TC™ (System Biosciences) @ %W E#iE LE AWK LZ, =7 VY —L4H
@iﬁyy—Av—w—&yﬂﬁE?%émx3mwcmm%i@me®%ﬁ%7i
22Ty MZX VR L, =7 YV —L 0OV IALREIZ, DIOE#kLI-—r Y vV —
A%%\fﬁmﬂﬁ Z 3 IR E Y JA £ 8 TSI THEIEE L. Image] (NIH) THEHT L7, &6

CBRRICBT S = R A h—=V AT THDH I TRV VBRI FY -1 O
%ﬁi\?iX&/7HyF;iD&mbko

[FE3R] SMilaoREE i o m L TRl L= v Y —ATiX, CD63, CD9, CDS8I
F L OVHSP70 23 H & iz, thoofifa & b~ CD63 & CDY (% COLO205 Hifi@iZ, HSP70
I3 AS49 M Z i &2 < AFE LT, CD81 L, WFALOMIIZ b RIFREICAE LT, Eiz,
Rl —fifm & Lo e MfEa E CHEORZIE, DIOFE# Liz=2 v Y — A%, Hila
WIZERD IAENT-, FP—fifa e L v MR 872 2 I OKRFZ X, DIO #53#% L 72
BRRESEDO =7 V) — MO iAZ X, HCT116, A549, COLO205 #EDNEIZ A L=,
IHIZ, 7T AU OFEBUL, COLO205 M & Hhlk LT A549 38 KL TOHCT116 Affa Tl
YUt —, AU ol OFEHE, COLO205 M TIXIE & A ERBD BT, A549 H
fid & e UC HCTH6 Al TL W 2 < FBLL Tz,

[(£22)] =/ VY —2D~—T—F 781X, FF—HIIC L - TREANZ — U RNE
LT EBNTRENT, ¥, =7 Y Y —AOMBARY IAZREIX, FF—Mail & o THE
ENHOTIERL, LY PV MRICE > THESNTEY, &by vy M
BT DAY -1 OFBLEFHBE L TWD Z &R I,



BFEAREIHEEEE

{KIB HH Shewanella livingstonensis Ac10 O & AR /@ D K¢t &
A12 T 3 s RN RIS % b B RAT
O*ﬁlﬂjﬁk JUAHE Y, #Zﬂﬂ 2 MR, FEREER
E'\%Kj(%fb%ﬁ AT, 2 R KA PRS2 T

[BERY] ZHE T T ARMEME., 77 LEMEMEOZ < T, BN (MV) D53 h i
RBEINTWVWD, MV ITHIEOAEFICEBREEL B2 D5 LBRBINTEY, MV OA
HAVEBI O P ED LT D, TOXMNEDOE L BNHEFEMEMETH D . FEREMEMEIC
DN T O BN LB D 72, ARWFZETIE, FEE/K B SR OIKIRE Shewanella
livingstonensis Ac10 23 EFET D MV ORI A AT U 7o, R, IRIESAE Cm BEA B ARG
ChHdHTA ath R Z U (BEPA) Z47E L., EPA OKIIZRIE T OMIE 5 R OHbE
ICXEEZ &2 b, REORIRRE#EICICEE R Thh Z ERbroTND,
Kﬁﬁé%f%MV@F“%&U%M%%%%%%B% T B EEBIT MV L E EPA BE
A & DBIEIZ OV TN LT=,

[J7i£] 4 °C T E TH:EE L7z S. livingstonensis Ac10 OR53E EIENH MV Z B L7z,

W E PSR, IREE A E RS, BIRLHGEL (DLS) I XY MV OREL#]
B, PEPEREREI Lz, MV % SDS-PAGE (Zflt L, &= v /X7 BN REaR
TFRIAT A H—=T VT 4TI Lo THRE LT, MV 2875 U VIEEE S %
Bligh-Dyer i5IZ X 0 fifiti L, A F A= AT UL L72#%IZ, GC-MS I35 Z & T 5t
%MM%%ﬂm;Mvéﬁiiﬂﬁwtfn%HMAM@mt%F Lo THE L7, EPA
OBFMEN MV AEFEIZRB X WAL N HT2DIZ, S livingstonensis Ac10 @ EPA KAEKE
ﬁi&ﬁéMVKowT%H% (AT L7

[#5R] & PR EEEIZ2 & DLS fffrn B | S livingstonensis Ac10 23EFET 2D MV D% < (1
EHJEAA) 100 nm T—EEIZ L > TR SN TV D Z EdRaiz, £/, —HEELHL
TWVEHDORLMV BNERE L TWAHED L DR Y, SHEREEZ AT D MV OLFEENH S
MNETpoT=, KRED MV OX R BT, EIRE TR ->TEY ., 2 o0OFEEH X
7% (FlgL, Ompl76) BXL 2 >OWEZ /37 /E (LysR., BERERMZ /7 ) 73 MV
[CHRAE STV D 2 E WDy T2, GC-MS (12 K D 5L fRET Ot B S | B AERRD MV
TITHRE TR LEFIZEEND VI P LA VBBOEEDN S%AT &KL, Hz v
/&iﬁ%;@%%<;ﬁ%%%abfwtoHmiﬁ%¢@£%%&@z%&ﬁfhé

[ZX%F LT, MV TIZ 2R DRI 13% 2% EPA T 51TV /=, EPA O /KIEIT MV A
E%SPﬁMé@\%Eﬁkw@LTMV IZNELE L% Ompl76 23BN 5 Z Lo
77

[Z%2] S. livingstonensis Ac10 1%, {RIEREREE F CEAR 100 nm CT—EHEMIEZ AT 5H MV
BAEFETDHIENRINT, — T, 2ERREEEZ AT 5 MV bR Sz, KEO MV IZ
IS XTSRS VR B EHEE SNDIES VX NG EN TN En
By AREITIME « WIS 2 MV ICEE T A2/ L TWD Z LR S, —ik
2. 77 KRR O MV X E ISR TR SIS Z EnmE SR Tnd, Lol
AHE O MV X EPA &ML W & Edy - 72, EPA D KABIIARE D MV O X 37 B
RAFEEICHE L2 LD, AKEO MV AEPEIZ EPARBEE L TWA Z ERREB Iz,
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Free glycosylphosphatidylinositols are abnormally accumulated on the cell
A ] 3 surface of GPI transamidase defective mammalian cells
OYicheng Wang, Tetsuya Hirata, Yusuke Maeda, Yoshiko Murakami,
Taroh Kinoshita
WPI iFReC and Research Institute for Microbial Diseases,
Osaka University, Osaka, Japan

[Objective] Glycosylphosphatidylinositol (GPI) anchoring is a ubiquitous post-translational
modification of many proteins expressed on the surface of eukaryotic cells”. After GPIs are
attached to proteins by transamidase (GPIT), inositol-linked acyl chain of GPI-anchored protein
(GPI-AP) is removed by PGAPI1 and the second mannose (Man)-linked ethanolamine phosphate
(EtNP) is removed by PGAPS5 before exit from the endoplasmic reticulum (ER). Fatty acid chains
of GPI-APs are remodeled by PGAP3 and PGAP2 in the Golgi". Non-protein linked GPIs or free
GPIs expressed on mammalian cell surface was reported over two decades ago”, while the details
of mammalian free GPIs are still remaining vague for lack of probes. When the ER-localized GPIT
is defective, proteins to be GPI-anchored are degraded whereas a fate of GPIs is unclear. We aim to
clarify the latter.

[Methods] Free GPIs were analyzed by fluorescence-activated cell sorting (FACS) method and
Western blotting using TS5 monoclonal antibody (mAb). Some protein-linked GPIs have
N-acetylgalactosamine (GalNAc) side-branch attached to the first Man. The GalNAc may be
elongated by galactose and sialic acid”. T5 mAb is known to bind to Man-linked GalNAc of
GPI-anchor but loses its affinity if galactose is attached.

[Results] TS mAb stained wild-type Chinese hamster ovary (CHO) cells only weakly due to
galactose capping whereas it strongly stained CHO-Lec8 cells defective in UDP-galactose
transporter, hence GalNAc is not capped (Hirata’s unpublished observation). Here, we present that
CHO cells defective in GPIT subunits lose the cell surface GPI-APs, instead, abnormally
accumulate free GPIs modified with GalNAc as the side branch. Western blotting with TS5 mAb also
demonstrated the accumulation of free GPIs in PIGT-defective cells. The free GPIs were completely
lost when GPIT defective cells were treated with PI-PLC, which specifically cleaves GPI-anchors,
indicating that almost all free GPIs modified by GalNAc in PIGT-defective cells were on the cell
surface. Since inositol-acylated GPIs are resistant to PI-PLC, this result also indicates that
inositol-linked acyl chain present in GPI precursor was removed by PGAP1 in the ER. The second
Man-linked EtNP of free GPI was removed by PGAPS5, because PIGS & PGAPS5-deficient cells
were negative for staining with TS mAb. Unlike GPI-APs, some of free GPIs in GPIT defective
cells were found in detergent soluble membrane fraction. The structural analysis of free GPIs by
Mass spectrometry is needed.

[Conclusion] Overall, our current findings indicate that free GPIs in GPIT defective mammalian
cells are exported to the plasma membrane and accumulated on the cell surface. On the way, free
GPIs are structurally remodeled and modified by GalNAc-side branch like GPI-APs. Functional
significance of the cell surface free GPIs in mammalian cells needs to be clarified.

[References] 1.Kinoshita, T., Fujita, M. (2016) J. Lipid. Res. 57, 6-24
2.van't Hof, W., Rodriguez-Boulan, E., Menon, A. K. (1995) J. Biol. Chem. 270,
24150-24155
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PGAPG is involved in shedding of GPI-anchored protein, CRIPTO,
A ] 4 which regulates Nodal signaling.

OGun-Hee Lee', Morihisa Fuj ita’, Yoshiko Murakami', Noriyuki Kanzawa',
Yusuke Maeda', Taroh Kinoshita'

'"WPI Immunology Frontier Research Center and Research Institute for Microbial Diseases,

Osaka University, “School of Biotechnology, Jiangnan University

(Objective) Shedding of glycosylphosphatidylinositol-anchored proteins (GPI-APs) from the cell
surface by GPI cleaving enzymes has two potential biological effects: removal of inhibitory
GPI-APs and function of released proteins at remote sites'. The latter example has not been

demonstrated. We aim to identify a new GPI cleaving enzyme.

(Methods) As a candidate GPI cleaving enzyme, we chose PGAP6, a member of a putative
transmembrane hydrolase superfamily, to which PGAP3 belongs. The released GPI-APs were
analyzed by TritonX-114 partitioning, mass spectrometry and hydrophobic chromatography. The
activity of released CRIPTO as a Nodal co-receptor was determined using HEK293T cells
expressing a Nodal-responsive luciferase reporter, ALK4 and FAST?2.

(Results) Overexpression of PGAP6 decreased the surface expression of some GPI-APs.
Especially, CRIPTO was highly sensitive whereas its close homologue CRYPTIC was resistant. In
human embryonic carcinoma NTERA?2 cells, PGAP6 and CRIPTO were expressed endogenously,
and CRIPTO was secreted continuously, which was almost completely inhibited by knockdown of
PGAP6. The CRIPTO released by PGAP6 was active as a Nodal co-receptor. Cell-autonomous
CRIPTO activity was reduced when PGAP6 was expressed. A model GPI-AP secreted from
PGAP6-expressing cells was a product of phospholipase D cleavage whereas one still associated
with the cells had lyso-GPI. From PGAP6-expressing cells, CRIPTO bearing lyso-GPI was secreted
and then cleaved by phospholipase D.

(Discussion) We conclude that PGAP6 is a GPI-specific phospholipase A2 that selectively secretes
CRIPTO. PGAP6 likely recognizes both GPI moiety and protein structure of CRIPTO. CRIPTO

released by PGAP6 may act non-cell-autonomously in Nodal signaling during embryogenesis.

(Reference) (1) Fujita M and Kinoshita T (2012) Biochem. Biophys. Acta 1821(8):1050-1058.



(BT TCoNs & "7 ERMMAEERBTE] OB L
A15 BERNZ R BEEE S IFT-B OB LK O 25
OB, <FHEH, FPilfnA
FOK -« Bedk - AR

[BEM] MIENOZ X7 EIIZHEMTE b0 L, BEROX R IEPRMBEDLE ST
B bORD D, ZHOX //\7’575>6%J552éh5<7/1/?4}7iﬁ v MEAIRIX, HO
BT TR L 2 R WM RE A - TN D, & LR 7 B R AR O fRAT (1
K2 A7V Rk, GST FVZ 0 ik, kit EAHWLRTWAD R, b
IZEZ L1 OX R ERMAEERZRL20ICHE LT FIETHY, EEoX I8
VN ES R A RPSE A2 A A/ %ﬁﬁ@%%ﬁmé CIXREETH D, 2 CTANFIETIE
~NVFHTa=y MEGRIZ Té@%ﬁ&/AﬁEWWEW%%M%ﬁétb@ﬁt@
T oA EERE T L. TOFEEZHOCTHENZ 7 Bk 4K IFT-B O
KA 2MAIT 522 E LT,

[(BE#RT 3] =X &R

[ 5] BlLH720T Thnd & X7 G R B AE R Tk GFP
(Visible immunoprecipitation (VIP) 7 > &) D% Y, @©GST w -
GFP @& IFT-X & RFP @& IFT-Y Zflaic 58l <&, GST (IFTy )
Bl A7 5T GFP-Nanobody (Nanobody (77 /L2377 5 3k 0 BLEH
?JWF) ETNEFA = ATHRERREL, E—X %400 [eE#RLEw]

5 il = = S GFP
BMGECBSE LT, GFP WA IFTX IC RFP O IFTY 3 @ gjest G .
IFT-X

*f*/\ﬁ“%.’)ia/\ ITE— ARSI | S LW EIZIE
b RN, E— X A BMEE CBLS 7 T2 v R B .@-
HEEROBRIATETHS (41),

E.1 VIP7 v &1 OIRE

[#ERLEEER] £9°. FTLBEAEREERT 2O 14 7 2= b, BLU2 DO
& %78 (Cluapl & TTC26) DEFF 16 FEFHD GFP 35 L O RFP @l & B~ 27 &4 — %1
KLz, WIZ, &Y 72=y FMEOHKRYE7ZD (16 x16=256EY) OVIP 7 vEtAIZLD
MR 70 2 o X7 G R AAERMT 21T o 12, S BICEEOY 7 2=y FEAEHhE T,
1:2X°2:2 DX RV ERMAEERA LI LT, 2O ORENS, IFT-B HAEKIX 10
VT a=y bOarTVTEAK, BXO6 VT 2=y FORY T2 T Y THEHERNS L
HEWVW) BIEROHEGFAEANHIA L, £2, ZhETIY Ta2=y b EI bbb
7>~ 7= Cluapl |% IFT20 & IFTS80 (Zf54 L, TTC26 IX IFT46 L& L, ThFh~<) 7 =7
NP TEERE a7V TEAROEEY 7 2=y b THDHZ EH L2,

VIP 7 v &A1 ZHM7e 1 % 1 OMEIER N SEMEIRZ 52 OMEIER £ T, S22 fRAT
WD Z LM TE D70 IFT-B EEIKRTET Tl kkx 7 &2 VX7 EEEIROREEARAE
%%ﬁét IZIHATRE T H B,

GFP- nanobody

[ k] 1. Katoh, Y., Nozaki, S., Hartanto, D., Miyano, R., and Nakayama, K. (2015).
Architectures of multisubunit complexes revealed by a visible immunoprecipitation
assay using fluorescent fusion proteins. J. Cell Sci. 128, 2351-2362.

2. Katoh, Y., Terada, M., Nishijima, Y., Takei, R., Nozaki, S., Hamada, H., and
Nakayama, K. (2016). Overall architecture of the intraflagellar transport (IFT)-B
complex containing Cluap1/IFT38 as an essential component of the IFT-B peripheral
subcomplex. J. Biol. Chem. in press.
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KIF17 & IFT BEA RO EERKERXOMEA L BN @wEICB T 5 %E
A'l 6 O fEERED, MNEREESE, HliFn/A
UK« BEdk - ARG

[EM] B DIZIEETOMIICFET DHEIL, xRNy VIV e w520
—& L THERET 5, MEEOIARAR SRR E 1L, BN &R S5 2Rk B arEE &
EHIEE T, MEBICRET DX LN EOBEN~OE, X OMEN TOREEH
R UNTEBEEERE LTIFTBEAIR L IFT-A #AE01 5 5, IFT-B @A RITF v &
H L THENOIR TS 2, IFT-A HEAKRIT A A =0 &5 L CHif Tk 2 503 5,
L L, FRX0R0F A =N IFT HAKRE EO X ) ITHAEER L TH o7 Bk %2
T 50ONIRHTH D, FAT=biZxF 2y EMEERAT 2V 7 2=y F&2REEL T, IFT
BAERIZ X DB ACHRENZ X7 Bk Oy ZH 60T 572912, IFT-B
BAERICHEAET LSO TVWA X R D) B TKIFITIZEHR LT,

[ 71k - R BB OWFEE T, /RO FETIERECTH 722 HOY T 2= )
57 5 EEEROEEREXTHLEHICH D Z LD TX 5 VIP (visible immunoprecipitation)
T oA EZREL, 16 VT 2=y "5 5 IFT-B #HEKROHEEHEX O 2R Z A L T
20 FF.VIP 7 vEAHFANWCIFT-B ® ¥ 0% 7=y F KIF17 L E/ERT 50
[ZBE T2 DO E RN~ T, ZORER, KIF17 IX IFT-B #8K0 oY 7 2=y &
t 1:1 TITFEMEAET, IFT46 & IFT56 O~T 0 _BIKICHEE T2 2 e RN ahotz, &5
12, ZOREEIZIZKIFL7 O C KGN ML ETH D Z ENgholz, Z OFEMIZIE KIF17
DAL RERE 28 2 CRIIRE D DIREBERN~EBATT 272 DI v T T VESINFAET D
2, IFT AKX Z O > 7 F AES TR0 fEEICHE S Lz, £72, IFT-B #Ea R S AAE
T & 7R WA KIF17 (KIF17(R1000A,R1003A)) Z/E8L LT, Z OMIFARNRLEZ i~ 7-
&2 A, BpAM KIF17 X O e ERE T2 O12xt LT, KIF17(R1000A,R1003A)1F— &
WEBIZRE L2 2o T,

CRISPR/Cas9 v A7 L& HWTIFTS6 / v 7 7 7 MKOMIIEZER L=, B IXE4E
R & ARSI S AU, IFT-B AR B IRCHENICRTET 5 KIF17 LS o & 78
DJRFTEZ BB RSN o iz,

[E£2] SEORT-HOMZEIZ L - T, KIF17 ® C KEGFEE)Y IFT46 & IFT56 O~F 11
BIR AT D EDNHALMNIR -T2, EHIT KIF1T BMREN~LEENSICIE. CR
SRR D > 7 F VBN Z T, IFT-B AR E O BEERNRMLETH S Z L R¥mholz,
F7-. KIF17 IXEEEEE L O IFT HEERCMD L O F X7 B DN Tk IZB 5 L
N EEZ LD,

A%, IFTS56 KO #i<° KIF17 KO fMIC B W T, #BICRIET DL 72 X X7 ED
JATEZ X, KIF17 & IFT #HEKROMAERNHEN ¥ o7 Bkl B W TR -3 %%
IZOWCEEICENT 2T 5 TETH D,

[ik] 1. Katoh, Y., Terada, M., Nishijima, Y., Takei, R., Nozaki, S., Hamada, H., Nakayama,
K. (2016) J. Biol. Chem., in press
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Rablla IZ/NBIZ BT apical EZ ' X7 B O R[EEZHIHE T 5
Al7 ORTF 1% 12, (5 B 254 (510, BE Be ', 50 A
LB U 12, B 0y 2 S k2 R g

Bk - BRI - SRR, 2K - BREE - KRR

[HE9] /BRI bR e & LCabi Y, TEum (apical) & HIJEH
(basolateral) & U9 JLEXSORERE D F /e A 2 SO EAENK 2 B>, = Ot OREEE 1 TAE ~
B AEBIEE ZTIRIN L 22BN, TOEED 1 DI EZENIE & FEEN 2 BEa TR &
NHD, WREEMEDRINELFIXT 7 F vE—H—% /37 'E MyosinVb TH 1V . #l
AR DR 2N 2 TR B D ZERECM BB AR L FFIEN A EEM N R o5 Z & T
FHILTWD, Rab 7 7 X U — T E I/ NEEE ITHEEET 23, 2B T 5 Rab8 <°
Rabll |E_Eik D MyosinVb IZHEAT 501 & LTHLIL TV D, JEITAFEIZI VT, Rab8
J v 77wk (KO) =7 AD/NMETIE apical Z /827 B D JaE S oMk B O ZEHG . ik
FEEAEN L 541, Rab KO ~ 7 A DK BEZAMERE ORI 2 R+ FERHRE I N TV 5D,
F7-. Rabll [ZRab8 EFRICY YA 27V T RY—24 (RE) &N DN/ NG
BAZ/RTE LT RE 240 L7oAk & 72 iR I 1T RE 5 2 L CEIL LD A3, £ D —J5C Rabll
AEHZHYIZ Rab8 DIEMALIZ B EIE-3 5 Z L7225, Rabll 7% Rab8 <° MyosinVb & #EREIIZ
FAEAEA U< LR 20 9 FIREME N & 5, T4 E T Rabll @ bRz fEARM:~
DORAGIZHOWTITEEEMIEIC L2 AOARTH Y | EEOERNTOMRITE STV
W, FZCAFZETIZ Rabll 77 XU —D1-5Th 5 Rablla D FRER KO ~ 7 2%
TERLL . AR TO Rabll O _ERHIIEIE~DBI 5z >V THRET L 7=,

[515] W bRz #0 Rabl1a KO (Rabl1aIKO) ~ ™7 A (Villin-Cre; Rab11a¥1%) 2 {E#
L. HA - BE~OREL, I ERMIEICIS 1 % apical £ 7213 basolateral % > /X7 & D45y
i LOF /37 FEEIZOW T ORGE, B BRI X 58183417 > 7, £7-, Rab8a KO
~ 7 AR B ZEEE BB /M & F VO C Rabll 38 XUV Rab8 D JHTEIC OV T H MR LT,

[#5R] Rabl1aIKO ¥ 7 A Tl L 2B AR LOREAM (o h ko F5H)
EHEFROWDO N BT, IKO v 7 AD _ERZANE TlX apical & > /X7 EIZE W T
basorateral E~DJGIEL &V Y Y — A~OZEMEPHER S 41, FBELREIZE T 5 HFCix IKO
~ U AITHEWT apical ¥ X7 HOFRBLE O L FEHEM O (G FEOEEM) D3
STz, —J5 T basolateral # > /X7 BEIZ-DOUNTIE apical ¥ /X7 B D L 9 7 RTEZEALES
FORBLEFAITR bR oTo, o, BEFHEMEEIC L 28122026 IKO v 7 ZTEBWT
TRk B DR & IRk B B AR HERR S 47z, 12 Rab8a KO ~ 7 A 5 K UMM B ZMEIE
F O/ R AIZ 81T % Rablla X°, RabllaIKO ~ 7 2@ _ERHIfETO Rab8a 13, =
e — e L CEDORENEN LT,

[Z%2] Rabl1aIKO ~ U AR EZEMNERO KRB Z RS Z LA N E 20 | B LR
AIMIZ 35T Rablla (F apical # /X7 B DR L OWIKEDORRICEE TH H Z & R
% X172, RabllaIKO < 7 A & Rab8 KO ~ 7 A Tl apical ¥ /X7 B\ DI R(ERE MR A
54U basolateral # > /X7 BT RERE DR 572D, F D—75 T MyosinVb D2 BT I
D FEIE T DI EZERFIE Tl apical & basolateral D & L /X7 'E D EH HIZB VT JRTER
WAL D, ZDZ & MyosinVb/Rabl1a/Rab8 1 774 apical it & MyosinVb (K71
Rablla/Rab8 FE{K 77" basolateral #5723 7-7E L. basolateral Hiik (22> TiZBI D Rab & > /%
7 87 Rablla/Rab8 DERIZHERE L TW A FREMENE X b D, £72. Rab8 KO v 7 AT
SL5AUY Rabl1a IKO ~ 7 AUZ DA GBIV KRB & U ORISR D3B8 S L7z, Z
&1L Rabl1 23@7E LT\ % RE O 7= e AW PRI 7R BRMINT OB 500 LiL7eu,
Thebb, AREHEMOITDILD N T v A ALY TO/NMIREIZ Rabll BEET 5, &
5T RE T B 22O FESHIERRi DM T 5 &0 ) ATREMETH 5,



TuTF T OREEHOETEZRE TS
A18 PR AN ER N L RRERE DR
BORRAK, /RS, BHEEE, Mt JlEER, EHE,
Ve e RNEZRTL, EMREKR, HHFBH
FLE IR - BE - A

[H] GAVEA RNV RARE LIZTAN VRO BELZFEIL L CRETT 2B ThH L, =
IVETIZ, VTR A N L AREZHRER - TFE3 2SHENAE CHL Y > iR b S CTREIZREAT L.
TV AROREE R & L X7 B N ANESUERIC B 2 R 72 & OBIR T OT 2355
52 L EBHLINT LIz (TFE3 &)Y, LvL, 2L PEROBREIL S HIZEIRICHh iz > T
5728, TFE3 RSN D AV ARA b UV RSB DIFEN "B IS, a7 47U %
E. 7V a0 T BB LTS B TH Y . BRSO RET O 7S
TR HIRIZEIT B T 7T R ECHRR O E B A 7 EAERIC & o Tl CTEE /R
FHERIZLTWDZ ERMDLINLTWND, £I2 T, INVUERICET 5 O BESHEMD—>T
o 7T ATV OFESEMTERE ORBZHIE T2 TR b L RRERE (G0
VIERA N VRIRET T AT Y 1 URRE) ERIET A EEEMNET D,
(E] 7eTH 7 ) 0 OfHEMZHET 2281280, T3 7)o OFHE
il FEORBEN LHT 5 L FREND, 22T, a7+ 7Y b OEEEMLERTH
% xyloside THIfIZALELL . ~A 7 0T VAT 21T o7, S HIZ, A4 717 LA TH
B ERNR S NZE R IV T, qRT-PCR % AW CHRIL EF-F L O TFE3 (KIFEIC S0
TN, EHICENDLDBETFOT rE—F —HkEZ LY 7 =7 — BB FIZO7R VT,
His G EL A1 D AT 24T - 72,
[#5H] xyloside TULEEL7-flaD~A 7 a7 LA T 1T ofER, 2> KaA F Ui
2 (CSGALNACT2, CHSTT7) o~/NT U Riile D FESHIE A% # (NDST2, GLCE, HS6ST1, HS3ST1) @
BN EAT 52 2L LT, £ 2006 OFERER T OFEL L F7- 13 TFE3 (2417 L
72NZ &% qRT-PCR Z HHWTH G NT Lz, EHICIN D DOEMNER O vE—4 —iF
a7 27 —BRBIEFIZORWTHMIIZEA L, xyloside TRELT L Z LI2XY | 5
BENRFEINLZEEZHLNC LT, SHICINbD T 1T —& —fEKRO K L RBELS L
OREBIROENT NG, a2 Y AEF (GGGCGG £REL) % [FE L7,
[E22] DLEDOFEENS, FaT 427U v OFESIEREESE DR A2 HI-4 5 20 DR =
N U R SERR RS IE, TFE3 B8 S VTBIOFHAD I DR A b L ARERE TH D 2 L 13Rg
S,
[3C#k] 1. Taniguchi, M., Nadanaka, S., Tanakura, S., Sawaguchi, S., Midori, S., Kawai, Y.,
Yamaguchi, S., Shimada, Y., Nakamura, Y., Matsumura, Y., Fujita, N., Araki, N.,

Yamamoto, M., Oku, M., Wakabayashi, S., Kitagawa, H., Yoshida, H. (2015) Cell.
Struct. Funct. 40, 13-30



BFERAREIKHEEEE

MRS~ ~ U 7 2 mindin D53 W EKIZ BT 5 C-mannosyl b D 1E
A19 | ormez, hmr? FEIDE, RIS, BUFCIR, MW
ERET Y, R Y HEREEA 2
RITLRE K - B - S0 6 6, DRI K - B - AL, AL R K -
5 - KB, KR R T

[ Bm] Mifast~ & U 2 X mindin (%, monocyte, macrophage 72 & Do lifid 2 12 U, i
DOREAE THEL U EYUECREHER e & Ofil#NC B 53 20w & /37 E T %, F- spondm
domain, thrombospondin type-1 repeat (TSR) @D 2 DDIERE KA AV InB 72 b 2 DX /X7
L. TSR D W-X-X-W EF— 7 DL LD Trp | mannose 7’ C-C fi A2 X > T (C-mannosyl
fb) LTEY, thoPHEMZ 72720, Z4UE TIZ 10 FELL - TSR superfamily @ % > /3

7 'EH D W-X-X-W E&F— 722 T Z ® C-mannosyl 1K75§$§ﬁ:§2@'(b\575§\ z @*Fﬂkﬁfﬁ@
FEEEIZ DWW T OIFHRIZIBER TH D, £ Z T, mindin (2515 5 C-mannosyl 1D £ BRAYE
DFTEIT -T2,

[/71£] =~ 7 A mindin @ c¢cDNA % Jfifi total RNA J U % L, myc 3 X OV His-tag @& L7z
mindin-wild type (WT) FEH 7T 2 I F&/ERI L7z, C-mannosyl {t %3 \} % Trp % Phe ~
ZEHSE A L, JE C-mannosyl /b mindin (mindin-mutF) & U CEBRIZHV /2, Mindin D430
FRNIRE, 2 FRFEEMEH. 7 I s v~ X proteasome FLEAIOIER 72 El>0n
C. Western blotting 15, 3 2 B EE ARl LA, ﬁﬁrﬁ@f?ﬁ\ PR ILREE 7 E R VLT
L7z, B4 mindin @ C-mannosyl 1t DREFRIZ ITE &0 8riEE AV T2,

[F5 %] COS7 MEIZ mindin-WT FHL 77 2 I REZEAT D & REHKAARISHIESMNE O
mindin 23N L 7=, COS7 ffE DMIfEsME L VU His-tag &2 AWV TR L 72 mindin-WT % K U
7 b IZ MALDI-TOF-MS, nanoESI-IT-MS (2 X > Tl L7z & Z A, W-X-X-W E
F— 72T C-mannosyl {LIERi #5217 T /=, —7F. mindin-mutF (X, WT &g LT
AR ~D A3 B DMK < HIFE N~ DR D3RR S 4172, Mindin-WT 23/ Mk 35 & OV Golgi
RIZAFAET 5 D% L. mindin-mutF [3/MEE~O FIENHI L T\ 5 2 & B iEae ek
FOBEINT, ZOREITY a EEAREECE > TOiERINTZ, £2 T, /MM
Ry v v o OFBS° mindin & OMHAEAZMHEF L7 & 2 A, mindin-mutF O/NMafks v
~u & OB OMAEIE Shic, — 77 I by ~m ALBIZ K> T mindin-WT,
-mutF [ )5 D3 s S 7z,

[BL)LL EOFRE RS  mindin @ TSR IZF51F 5 C-mannosyl ki, Z D & 7327 EH D folding
et 505, Mk v e s L O EAEM 26 L Golgi M ~DBAT 2 Z &2
ANy (e

[ k] 1. Ihara, Y., Inai, Y., Ikezaki, M. (2011) Trends Glycosci. Glyc. 23, 1-13
2. Furmanek, A., Hofsteenge, J. (2000) Acta Biochim. Pol. 47, 781-9
3.Li, Y., et al. (2009) EMBO J. 28, 286-97



BFERARE RS EE

INVT 4 F 2] Ui MEEMERR (HTR8/SVneo) IR W T

A20 WREEECE 5T 5

OWAN ', full A v 2 aiEwse |, g, e HEBEA
VAR L REE K - B - pER, P FnARILIRE K - EE - A1k

[BEr] MITRHAR E IR 2RO, WA MmEHH R T 2 IEFICEE 2B TH 5, HIRY)
HNZ 1T D AT R ORI W TSR FE AR (extravillous trophoblast, EVT) D
MEAFEFICEHBEREF ZR2T, EVT ITRHEOMEREN O FEHEOERBIRE L, 1
EEED MAEABENEVTICK VBB IND Z LI L D MRERIE~ & RAT D R 03 e
REND, HHRFIEA D EVT ORENA 70 Th 5 L BB E & 72 0 iR iR & 558 et
LR ERER EOEBREE-T LS TS Y, EVT OREMED X = X A3 F
AR B %< . F ORI ROEFAE RO a7 b TR L ESEGERE R &
DIFEBOIFREMIC G DR DA REMEN B 5, T, MR & & I PREN ML, 4
BRI FREEREIC R 5T A0 FE LTHA LT X2 (CRT) N#@EINn-2, Ly
LUIBRRIZ 01T D F OBRESC AR ERICOWTIRIZH ST/ <, 4FE CRT ® EVT &
PRI RZENC OV THE LT,

(5] £ v FIRERERE & © N ASEL EVT #% HTR8/SVneo flifid, #% B M fEE Bewo, Jar,
JEG3 1281} 5 CRT OFHLD A #E % Western blotting (Z CHEFR L7=, ¥&IZ HTR8/SVneo i
(2t b CRT-shRNA FH~_7 ¥ —%E A L, CRT {EFEIMNEEZ ERL L 7=, CRT O3EHI
HlZ X 2 sEEE, IR, 3 X OIS Y E ~ DS RE DO ZLIZ OV TRET L 7=,

[ F] v MaER. 3 X O0V4 SOMifiEkk T CRT OFELEZ 72D 7=, HTR8/SVneo flifaiZ
F\ T CRT BEMHITAIREERS L O 7 4 7 a3 7 Fr~OEREK TS, Zh
SOWFERHT L7200, 74 7 a0 F Lo L FE—ThHiA T 7V (tg) aspl IH
H L Itg ORBLZFEHMN L 72, CRT RFEBAMALIZIB N T ItgasSpl O~T r X A ~— T L T
Wb DD s Y a Tl TtgBl OAMAE~DIRIEDBILE 4172, Western blotting Tl
ItgBl NLCE 0 b L TE Y | Lectin blotting Tl DSA fEA Itgpl ML L BHLNT-Z & »n
5. ItgBl ORESHEMIC N B D L& 2 BT,

[Z%22] v MREHEICI W T CRT OFIDFE D HiL7-, HTR8/SVneo fifEIZ35V T CRT

FEIENTREREB L7 T e 27 F o ~OHERAIET &8, CRT REHEIMEHNIT LY
ItgBl 73 Golgi K% #% TR CIREL TWD Z & h . HIEN TO ItgBl @ turn over
DL, ZFOERICEEZKITL TWAHILDEEZ LIV, CRT IIVEFHEZ T 501
TNy ThY, PEHAE SO ItgBl DAEGRR Itg BERDOMAN T2 E~DEE- %24 L
T EVT Ml FEEHERE S X ONRIMEE 2 FHHET L TV 2 AIREME S R S 47z,

[ k] 1. Gerretsen, G., Huisjes, H.J., Elema, J.D. (1981) Br. J. Obstet. Gynaecol. 88, 876-881.
2. Gu, V.Y., Wong, M.H., Stevenson, J.L., Crawford, K.E., Brennecke, S.P., Gude, N.M.
(2008) Mol. Hum. Reprod. 14, 309-315
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A EROE/IIERA PV ABEKROT R b — 2D,
A21 RO # h— o AL R & 7 O
OBURERE, AJIKRFRR, [ B, o

FUK - BEEt - A

[ B9) BEx 22BN - SRERAYZRJRIRNC K 0 /NEik o 2 o o8 7 B VB BRE 0B 7 b,
PO T le IR U T2 2 XV EDRERET D /PR A R U AR ET L. Ml Z i
K L/NRER R b L R RE &M ET DB 2 B S, MR RE R MO RIE 23 R 5 08, /)
JaR A B U ADFEEH R TEEENEE L2 WA, TR =V A E2HFESTH. ZET
O/NERA N L AZRIK T D TR b — 3 AFEEE O IIEMIC LV ERZ LA LR
ZRAWTITOTREZ., LML, ZOEBRZTITETE TIEd V1520 L-UL o gRV N
A NUVARGIEEZ E4, FRABRRENIGELTLE I 72, /MMaEA ML RICERT 5
TR N = AD L THEREITE BT o TR,

ZORIEZ RIS D72, AR TIEA X D Z AW EE L~ L OFEBRZRICERL, £
AN A U ABEEOT R b= AT EITH Z & L Lie. £, IRHEAY /N
KA NV RAZFHEIEH7-0EH LTz Megio Ba 1 OB T IKEE A X DERZITV, £ 0
ENT 21T 5 Z & & L7z, Meigo Bn FI3/NNaBBEICHFET 5 SEIHE@EY > XV HE a—
KL, vavya vz HAnBTiE TIEE O KIBIZ X D/MaE A~ v A OHEIND e
BENTWD Y E7-, AR - FER/NUE A B L REEDOT R b — ZDOMBHT D79,
FRET ZFH L7z SCAT 7u—7%E AL, 7&K h— ADOuf{bZ2 il # 7=

[77£] TALEN % H\\ T Meigo 815 FEE X & 1 OVERLAITV, BAG TR DR B

DT 24T o7, £z, /MEAKA NV RAINED~— I —8BIFThD BiP 7BE—X—D
TURIZ EGFP & 101 L 7= %#E & FV T Meigo 1BAR 1k X & 71 O BiP OFEBLE % ffht L7z
D Z LT, KRR b LRGN O mRNA J318 % qRT-PCR Till~7=. &kIZ, SCAT 7
0 —=>7 % HCT116 MlaIZEAL, /MMaEA R LRI KD TR b— 2O AL &2 AT L,
F72, AX DRI HEANZITV, SCAT 70— 7 FHL A X H OVERL 24T - 7~

[#5 R IMeigo B1n T-HEE A & 1 1358 AW RS CLIRICBRENE S, 2 TESE LD T L
Noyinod=. £7-2, Meigo B fn AR A 2 O IR CTIEFAEDOMEST & ILITBFAEAR L [ BiP DF
BLENHONIZHEML T ZERBEINTE. 2 LT, /MIER b L RARER T O
mRNA F B & 1, Meigo A5 T-AE A Z W IS CIXE AR LB L TWD 2 ERboo Tz,
WIZ, SCAT 7o — 7 Z IS EA L7 R, Ik L ACRRT D7 R b—2 205
|2 LA FRET RN R OB NBIE SN . EBIT, SACT P i —7 % A X I IRIE AN LTk 5,
ZDTa—T DRBNC L DHEIENBIEL S, SCAT 7' — 7 3B A X 5 OERNI R L7z,

[E£2] DL EDOFERN D, Meigo & 1n 1Ak EE A & 0 IRIT T AL Be B CREL 72/ NIk 2 L &
BFEESN, ZUCERT 27 R b= 2RFEEND B2 BND. BT, DIETRE
TRRBIBNET D Z D, DIROFEATIZ K U /Mafk A F L AZERT DT R h— AD
ERTINAIREIC 72 D L WIS D, £7-, SCAT 7 u— 12k BT AR F— 2D A AR E)
Lic=®, 1% SCAT Vu—T%EALT-AZ I HWTAX I OIEEERETAE L D4
B/ NEER A N L ATERINT 2T R b= 2RO 24T 5 . & 512, Meigo i@ fn-lEE X &7
& DIENT ATV, JRERR/NEAR A NV RIZEKRT 5T R b= AT HIT9 TETH D,

[>cik] 1. S. Sekine et al., (2013) Nature neuroscience. 16 (6), 683-91
2. T.Ishikawa et al., (2013) Molecular biology of the cell. 24 (9), 1387-95
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ﬁfﬁ%ﬁ"]kJ:U‘ﬂﬁ?ﬁ‘]i?ﬁ%)ﬂU\T_ﬁﬂfkrélﬂ}]@@ﬁ@flﬁ%%@%ﬁ
A22 OmEEL ', THIES jtﬁﬂﬁ* , TR !

e e /J\JIUELZKZ, #*OMEE?, WA
YRR - BEEET - AR, TERA - BRI - ERESE

[HE’J] oL (C. elegans) V& invitro TSI Z K~ L IEMELTE 2D T, FHEROHF
2 LI BT VER TH D, SREIZE T DR T Tl spe-8 7 7 AB R TIRAFRI £ 721X
élFﬁkT?E'inftﬁﬁ)/Eﬁﬁﬂﬁéﬂ, 125 /2 (”ﬁ?lﬁ’ﬁ#‘%@/\h% ZHY) OffR R O O
FNTHXZ (MO, FHFLERE DRI Y) kﬁ’*ﬂﬂﬂ@ﬂ%@ﬁﬁ/\ﬁt 5 (1), EDH
3D Pronase (Pron) 33 TN Proteinase K (ProK) 1 in vitro ([231F A K HiRiE LA+ CTH

L0 (K1), Wb spe-8 7 ﬁxﬁfﬁ%ﬁkﬁéﬁﬂ‘i%%ﬁﬁmféo
Calreticulin (CALR) 3 J O Calnexin (CANX) [ZAH. VT paralog D BEFRIZ e A SN
Ry ELTHLATWD, BERDOYE, CALR BT (a-1) LT CANX uz:% (enx-1)
WAFTHIZEAG L TN D ZENRBEINTWNDED, EN DO FEHA~DOBEGIE2 ARHT
5o —J, invitro THTEMREZ BB TE 2O R EZ LT 720, FxidMbEm 7 A
77V —% A7V —="7 LT, fHlaoiEE bz lE ST 516589 (DDI-1) %4157,
AWFFETIE, ort-1 BRO enx-1 EREOFFRUFENTIZINZ, DDI-1 & DDI-1 tiZE AT &
% L ERE 2 R, BRI ORI & 2 AT LTz,

[FiE] A AR LD FEMd%Z SM (sperm medium, A& 755 SISk 724, Pron
F721E ProK ZMA TR Z AR S ¥, TOEE, SMHIZFEM1-43 2z TH &, ¥
TR > TR & 2O Zl ((AROMEL IO MO & OfElE) %S CHEMEE T C
BE LT AEWONREZTRDERATIL ALY E TORKMBE LA o FaX—T 3
v L721%, Pron £721% ProK Z N2 TREMIADSTEMEIL T D008 2 a7,

[FERIBLIOBELE] ort-1 £7213 enx-1 PEE L TOW DM, WT4LE Pron 35 X O ProK
B CHRE~EIEMAL LTz —, crt-1 & cnx-1 O _EERAKDYGE, ProK CTIXEHEN
EMHE LS NTZH DD, Pron TIXIEMAL S 7eh o p—

2o THHODORERIEL, (1) spe-8 7 T ABIn1KAT

. W Pron ProK

FIREIE, e ‘B 2 DL EDOY T (Pron T p— —
TR & ProK #21%) (oA ihvs, (2) T ERIC crt-1 s e
BT 5 crt-1 & enx-1 @Hé ITAWZEELTEY, cnx-1 Ex N
73)/3PI’OIl'f:I:ll:'téZ BE(/E éﬂé, \_ki(i’/T‘ﬂ LTWab, crt-1; cnx-1 MO+ R E¥

&
[t

RIZ, DDI-1 {F7E F CEEM (WT) FHia % WT + DDI-1 we
Pron 33 L O ProK CiEM L &5 &, fifafEE & MO WT + DDI-1C w2 BE<E%

OFEIFBIR I N0, BRITHRE Lo T,
DDI-1 ®&ZE{& (DDI-1C) D4, Pron 12 L HiE
MAL % DDI-1 & FAE D% — TR L7273, ProK

HENE
252

12 L DIHEZNRITME T L, Pron fRE8IZ %7 5 Hr i }
D E < e oo
AKWFFEIz LD (X 1), spe-8 7 T ABIE KT Cii;
RIS BB 1T B0 TR DIFIED D TR S 4
77o X HIZ, CRT-1 X° CNX-1 ¥ X7 EEB I MODKE BREOBE
DDI-1 & DDI-IC OIEHS 2D Z & T, W BROmE
TR A 8D TSRS A LR O SRR AR ARG

T3 E- b, E1. AFROEED



