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AARITVEAE S ROMT 73 & DRI B & W o - AR E A L TR L il LT Y .
HEROU AN AR EORFESCHE SRR EORMITHICEI 6 INTWD, FRICHBE T RE O
I AR AZHAD K5 72 AR I BB e 2 o T A7, B & TS
WHENRE L, REMBIAL o TEY |, KL L TERkREE - LI ch s [1]. <
DIz, FEHERILZ < OIRRIEIME BICEET 2O EREFARK L 2oTnDH EEZX L
NTWD, Bix RRIRRLEHER D X O BB ERESF DML L CHRERDPFEELTEH
., ZOFEERRETO—>2L LTHEBET 5N, FrikILESRE O FFC o ag iieic X
LR OBARARET D47 Y = A0 EOEMRIC K o> TEMOPERZAT 5, ik n I3, 2
AROEEH (heavy chain, HEH) & 2 AROEEEE (light chain, LEH) 757254 KOKRY X7 F R
THERINTEY, PALT 4 NEA LIFILARAIC I MUTREEZER L TWD, HE L
FHEHT I K (N RS ANTIZAIEE & MHEN L2883 o 0 . 7 I BB OF 70 5 a8
HEFFOPURD L/N— N —%1ED 2 & Thix R B %385, PRI 22 &nTx 5, Bk
I H DI VARF K (C Kb MAMERT 2EFEHOT I BRESIOEWNZED | 1gG,
IgA. 1gM. IgD, IgE @ 5 2D 7 T RSN TND, ZNHDHUED 7 T ADHH IgA
TR FEUCAFEAE L, JRRIR D FE2RIRARRER & 72 o T 2 MIRHARRIZ 35 1T 2 a2 By
BEAE D —dia 40 5 HER 0y Th D, KRR D 1gA 13, KR ERGHIE O T & 2 R A
BIFET DIREMIIC L > TEASN TS, WEMRNSEESIND IgA X, 2 51O
HEAR IgA N JHE T L TRA Lz “BIK IgA & LCEEA S, MBEEA B~ Eh 5,
Z LT, DibShiz ZEfR 1gA 1RSI Rz AR o> LB ChERSEREIAA @) 12 RBL L7=R Y
Ig 245K (polymeric g receptor, pIgR) IZA5A L. b7 U AW A h— A2 L0 ERHAE % 8
. plgR OHIFLAMEL T & 5y ib%sy (secretory component, SC) AUl <5, Z OYIKF
STz SCIE IgA Fiik LG LR EE THREIRR T RIS/ S 4L, 2D &K IgA & SC A6
L 728 R 1gA (secretory IgA, SIgA) & FEIEIL TV D [2], SIgA 1% SC DIFFEIZ LV
BN B REER R 2R U, 7 IO RETE 5 L9120 1H
LB THfREND Z & RMICEY & DG HEREIT O 2 &N TE D [3-5], £D72d,
LB 72 EOREZ T L TRAT D X5 20 RE ., REESEN D BEAT D2ER TR LT,
A7 SIgA &/ 7 m—F ik & UTERIT 5 2 & TE L PR G-TRE e UK E SR
i & LCOIHNAIREICR D &2 bivd,

BUE, Z2< OFURERELBTHICHTEB Y | mWIBEREL IO TV, LaL, Fukix
B D 2 T B OEHEIALH L TR, FIRRREMA NI 2 VN ETH D720, WFLE
M2 FWTAERET 2 HER ER TH D, WABMIREZ AW ehURO AR, kiR 072
D ORER 7o fiiek DR, MEFE, BEHOTLD O A NOGEINREE > TND [6,7], £ Dfif
WRD 1 & LT, MICEREM & U THRARTURERIE T2 HA0A R, A S 5 LD
ZRINTEY, MY CTARE S BT PURITRYEUA, plant & antibody % %17 T plantibody & -
T 5 [6-10], HEWAERLIZE ML & B LT & 2 R B ORI T, BHIRRIE A 23T
biv, Flz, AR ZEE T DNEREFICHRE L2 OWPHSHPBRE OMIX, ZiulX EFeRI 2 it i
IMEE LW, IKa XA N THREEZEETE L LWV T2fREZR->TnD, LT, A
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BIEICHARZ BB S TR, TOFFEHREREROERT S22 b afEThH D [11-13], — 7 T,
b & OFESHERI OBV X DHURDBEEEDHIRC, 7 L AF—RISHREE 2> TE D |
b k& RIBROBEHIEAR 21T O BAG TR X W ORI, FWREE O FESHIE A % [F1kE L 7= 51
ROFBLR EPFFRINTND [14],

i i KB (Enterohemorrhagic Escherichia coli, EHEC) O157:H7 13 & H D JFRIA & 73
LZHETH Y fREMEZ I L CTROEYT 5 [15, 16], EHEC (2 X 2 & EER IFKEED T
e, HfE KA 4% (hemorrhagic colitis, HC) 7238 0 | IR ifn/ M s> 4R BE9%  (Thrombotic
thrombocytopenic purpura, TTP) CRMEE A4, EWiltEE I, /MR EZ F580E 3 % %
PR FEESEMERE (Hemolytic uremic syndrome, HUS) SCHMIE7R & & W o 7= AEmIc b 5 BE 7
AOHEESI ST ZELHD [17].

Zh B DJEIRIZ EHEC AT 5 Shiga toxin (Stx) &MEEN S FHEICL->THlERH I SN
Do SIXILStXL & Stx2 D 2 DOV T X A TPFET H 2 EDNHHAILTN D, StxL 1 LAEE IR
(Shigella dysenteriae 1) OFEAET D8 LT X/ BEESINFE—DOFHEETH Y | Stx2 1L Stxl
& — S I TAHFEIVEDSKT 54% L AR FURMEN 72 203, Z OSLIEEECIERTFIZRI U CTh
% [18,19], Stx TN CEHMEEZRBET LAY T 2=y b1 & MREmICHEAS L, M
JAN~DORAIZED S B 7 2= k5 3 TR ENDH X XV ETH 5 [20], B 7
=y MZEDHfE~OREE ., MIEASORADEZ 520 E, laNTOA H72=y
FNOBEEEORBLEZ S22, B 7 2=y hOMIE~OEEZHEST D Z N
EHEC IZ L5 BFHDO T, IBROFRRFERIZZRD 2 5,

WMRFEETIE, TNETIT StXL © B 7 == k (Stx1B) (2R 72 IgA B L O IgG
MO N—7"D8R72% 2 FHEOE ) 7 a—FTAHUEREERL T D [21), £, Zhb 0
T 7 a—F HUROMIR O LGN S StXIB O ~DFEAFLER ML 1gA B XY 1gG HY
DE ) 7 a—FVHURDO T NENZ ERPALNIEN TS [21], 2T, IgA Hifkd, SC
EREE L THmWA L 7o) | TEEEER OB L =TT, MK LRICRTETE, M L CRhEm
B ZENTEDEWIHIRRITZDOEFIZ, HURD Y T F~OfEEBREEED @O LR
LTI, AX—Fa Ruypbe U UHETE IgG £/ 7 a—F AR, W OfEE
EALE LTHGND Ca2 285 Cad3 D C Kk T IgA Lk & L7z A7V v N IgA Hifk H
PFBEFIER STV D [22],

AHFIETIE, ZDONA 7Y v K IgA 2008 1IgA & L TRBSE, fFLEcERT S Z
ETSIXLIC K D EBTHEIERE T, 18T 5 LN TE rln -z s ERT 5 Z &
ZHHOE LT, ETMVEHTHDL Y aA XF A ;L BRIEOEM THDH L X A EHIRE LT
ATV v RIgA OFEBLE A, FBL LA HUR OMIRENT 21T - 7=,



H1E StXIBIZHT D “BIEKANA T YU v R IgA BH Y oA X+ X F /e

1-1 Hi

0157 X° 0111 & Vo 7= i/ M RIGE I ZER B 29 L TR L. BN T Stx % 7
AT H & T HIMPED FRZ FiER & LIz BRESCEE A IHEL S & 29 [15, 16], Stx
TN TEEE TS AV T 2=y b1 L lRREA~O/RKE, MIEN~DORAZ
o) BY 7=y (StXIB)5 ¥ H7e5 ABS mETH D [23], IHE AT S5 ks
Bk TIX Stx D & 95 e BRSO IFIED ~D EH R BHEIE 1 & LT IgA FLiER @ T b [2],
MBS TIZ IgA 1322 PR I 8#HZ N L TREE L7 &K IgA & L TSR CELE S,
HERBE b Rz MRS 2 3 U CREIEZR A~ W S LD BRI SC AN E 4L SIgA & LTI
[3], E£7z. invitro [ZHBW T &K IgA & SC ZIRAT 5 Z & THIEIMIZ IgA & SC B35S L,
SIgA #EfITX %, SC 28 IgA &S LWl & 72 51213 I SHOTFENRR AR TH 5728
SIgA 2155 7201213 &R IgA 2 {ER4 25 = kﬂ%?@X7/7k@ék%x%hé[M]

MR TIZZNE TIC S DY T H A 7D—>TH D Stxl OIEHJHII~DFESE %95 B
7=y kb (SXIB) IZ%f9 5 I9gG €/ 7 u—F AFUEZHES L T\D [21], F/=, #AEL
72 19G €/ 7 v —F AFURD@mOFEGEEEZFF S, Wi e LT, BRI > T
fiESIND Z &7 HBSECE 2N TEXLHEREHEHT-OIT, IgA O %ETe Fab
IR OB T % 19G £/ 7 0 —F AR RO FITHABRZ -4 7 U v N IgA H 8438
B HEREINTWD [22], 2O StXIB R4 7' U » R IgA Z 53wl & U C Pl
PNZHBLSE 2 Z EMTEIE, BFL L LICHRAEITE, Sl ICX 2R EH%Z T,
IR CE DRk NG ATRe R IR APUAR L L CORHAREIRFCE 5,

A TITRET Z & THARZROEBIRCTE 2 OEREZ B L TV, MWIEAT S
T T A MIHIERS A NV ARKO L DONEENTWD & ZaH, MBIz CRHE
Db, ZZ THhKRBEFORIUMHT L7 mE—F—L X —I X —F =%, X\
BE@BBTE, 2 2O R BERFFHCEBTE D2 LW OFENLL, ETVEM TH S
v A XA @ Chlorophyll a/b binding proteins 1, 2 (CAB1, CAB2) D3I % Hli#d 5 M7
M7 e —H— (PCAB) EHF—IFX—HF— (Teapr,2) ZHWWDHZ L L LTz,

ERO XS IT, AR ST IgA DPEAEITIT, EIK IgA ZEAT DR E M &
=R IgA 12 SC%HN?%L&@W@Z@%®ﬁ@ﬂ%bofkw‘%O®ﬁwf TR IgA
VRS2 Z LIIREETH D . BT O TH oW 1IgA ERITEE LV Z E R TRE S L,
ZDH, FTHE L BTIE, O oOMATHIERATRER &A1 7V v N IgA Z 387
LR 2 AERLL | Stxl ORI ENEZ R CE 2PURZ Y CTIERIT X 5008 5 a2 et L7z,
INETIZYWIEZET, "7V v NIgA D HE, LEOBEIMET & Peas. Teas, 2 ZFLAG D
HlenA 7Yy RIgA BBy NORELZHIEL, YoE—4¥ —%Z2HATHRIETDT 7
A MEERL TS (Fig.1-1), ZDOT7 T 7 A2 M Peap ZBALT/ANA 7 U » K IgA %
Bty Esgiist, YFEEERLE J BB TF28A LA, T U —_T Z—~n
A7V Yy RIgARHE Ity FE2EATHZ L ToBIEANALT Y v N IgA BT Z— % (Ef
L7z, ZLTC, 77uansT7 UV AECEY v, XFTAFICBIEFE2EATHIET &
ATV RIgAREL Y v A XF X FZ/ERL, BELLT- IgA OMERIENT 21T > 72,
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Nsi I Not I Not I Not I Not I NotI NotI Nsi I

o el e -E.

Y. Y

Not I Not I Not I Not I

HindII

Hind I Apa I Hind I

HindIII Sacll Sacll HindIIl

UG hybrid He  [EEOR Tcnse

Sacll T Sacll

Fig. 1-1 Construction of Stx1B-specific Hybrid-IgA cassette



1-2 MBS KOV H

1-2-1 #4864

T4
Arabidopsis thaliana Col-0 1%

FRIFR
Agrobacterium tumefaciens GV3101
Competent high E. coli DH5a

g S li)
Ramos cell
Vero cell

Vectors

pBCH1

pBCH1/Jc

PGEM3zf/Tcasi/hybrid He/lgG Lc/Tcag2
pGEM-5Zf (+)

0.25% trypsin-EDTA (1x), phenol red
10 x tris/glycine (premix buffer)
2, 2’-azino bis (3-ethylbenzothiazoline-6-sulfonic acid) diammonium salt
(ABTS) (4E1bH)
2-amino-2-hydroxymethyl-1, 3-propanediol (Tris) (4324424078 )
2-mercaptoethanol
20% glutaraldehyde solution (Z5--BA{# &)
3-morpholinopropanesulfonic acid (MOPS)
30 % hydrogen peroxide (H202) (45%)
6-benzylaminopurine
6 x loading buffer
99.8% methanol (45%)
AccessQuik™ RT-PCR System
AccessQuick™ Master Mix (2X)
AMV Reverse Transcriptase
Nuclease-Free Water (pH 7.0)

[25]

[25]
(HEED)

(ATCC)
(ATCC)

[26]
[27]
[28]
(Promega)

(Gibco)
(BIO-RAD)
(FOOGHIZE T )

(FHTATAY)
(SIGMA)
(FEHEET %)
(R ALZERF 72 7)
(FEHEET %)
(FEHEET %)
(5534 4)
(FOEHEET %)

(Promega)



Agarose- |
Ampicillin sodium salt
Bacto agar
Bovine serum albumin (BSA) Fraction V
Can Get Signal
solution 1
solution 2
Calf intestine alkaline phosphatase (CIAP)
10 x CIAP buffer
Citric acid monohydrate (%)
Digoxigenin-conjugated Stx1B (DIG-Stx1B)
Dipotassium hydrogenphosphate (K:HPO.)
DNase I
Buffer RDD
Nuclease free water
Ethanol (4##%)
Ethidium bromide (EtBr)
Ethylenediaminetetraacetic acid disodium salt (EDTA - 2Na) (4##k)
Expanded vermiculite
Fetal bovine serum (FBS)
Gellan Gum
Gentamycin sulfate
Globotriosylceramide (Gb3) from Porcine Erythrocyte
Glufosinate ammonium
Glycerol
Goat anti-mouse I1gA
Goat anti-mouse kappa
Hi Di™ Formamide
HiMark Pre-stained Protein Standard
HindIII
10 x M buffer
HRP-donkey anti-goat 1gG
HRP-goat anti-mouse IgA (o chain specific)
HRP-sheep anti-digoxigenin Fab fragments
Hygromycin B (ZE{L52H)
HYPONeX
Isopropanol
Kanamycin sulfate (2421t H)

(FU=ARZAAIFERT)

(SIGMA)

(Becton Dickinson)
(SIGMA)

(CRFE#D)

(F 1734 F)
(BEAEE)

[29]
(Fotii T 3€)
(QIAGEN)
(FoEii T3€)
(FoEiiE T3€)
(BESAL)
(83— IR H)
(Hyclone)
(FoEiii T3€)
(FoEiii T3€)
(FTHT7AT A7)
(SIGMA)
(FoEiE T3€)
(Zymed)

(Southern Biotech)
(Applied Biosystems)
(invitrogen)

(=R - =)

(Santa Cruz)

(Southern Biotech)

(Roche)

(Fnye ik T.3)

(NA Ry T AT ¥ IRY)
(FYEHiZE T.38)
(Fnye ik T.3)



KOD FX Neo (1.0 U/ul)
2 x PCR Buffer for KOD FX Neo
2 mM dNTPs
L-glutamine
MagicMark XP Western Protein Standard
Medium 199 (M199)
Mini-PROTEAN TGX gel (stacking; 4%, separating; 7.5 or 12%)
Murashige and Skoog Plant Salt Mixture
Nicotinic acid
OCT compound
PrimeSTAR® HS DNA Polymerase
5 x PrimeSTAR Buffer
dNTP mixture (2.5mM each)
Protease Inhibitor Cocktail for plant cell and tissue extract
Proteinase K
Polyoxyethylene (20) sorbitan monolaurate (Tween 20)

Polyvinyllidene fluoride (PVDF) membrane (Immobilon-P transfer membrane)

Potassium hydroxide (KOH)
Potassium dihydrogenphosphate (KH2PO4)
Purified Goat 1gG
PVDF Blocking Reagent
Pyridoxine hydrochloride
Pyronin G ({b% )
Rabbit anti-goat 1gG-AP
Rabbit anti-mouse J chain
RNase A
RPMI1640
Sac Il
10 x T buffer
SeaKem GTG agarose
Silwet-L77
SOC medium
Sodium dodecyl sulfate (SDS)  (4:{b5: )
Sodium hydrogen carbonate (NaHCO3) (4#%)
Sodium hydroxide (NaOH)
Sodium hypochlorite solution
Spectinomycin dihydrochloride pentahydrate
Stx1B

(TERA)

(FOOGLHIEE T )
(Invitrogen)

(Gibco)

(BIO-RAD)

(HAHTE)
(FOOLHIEE T 2E)

(P2 7774 Tw7)
(F 1734 F)

(SIGMA)
(Roche)
(SIGMA)
(MILLIPORE)
(FOOGHIEE T )
(FOOGHIZE T )
(invitrogen)
(CRFEAR)
(FOOGHIZE T )
(FOOGHIZE T )
(invitrogen)
(Santa Cruz)
(QIAGEN)
(Gibco)

(F T34 F)

(Cambrex)

(A FRAT 4 NP A T R)
(CRIFEA#A)

(FoEHiE T3€)

(BHAE)

(FoEAiE T2€)

(BHAE)

(SIGMA)

[29]



Sucrose

SuperSignal® West Pico Chemiluminescent Substrate
Luminol/Enhancer Solution
Stable Peroxide Solution

Mouse IgA, « (TEPC15)

Thiamine hydrochloride

Tris-Acetate-EDTA Buffer (10 X)

Triton X-100

Trypton

Wide-Range DNA Ladder

Yeast Extract

Kit
APOPCYTO Intracellular Caspase-3 Activity Detection Kit
BCA Protein Assay Kit
BCIP/NBT Alkaline Phosphatase Substrate Kit IV
BigDye Terminator v3.1 Cycle Sequencing Kit
Big Dye terminator
5 x Sequencing Buffer
Cell Counting Kit-8
DNA Ligation Kit <Mighty Mix >
FITC Apoptosis Detection Kit I
MinElute Reaction Cleanup Kit
PERFORMA® DTR Gel Filtration Cartridges
QIAprep Spin Miniprep Kit
QIAquick Gel Extraction Kit
RNeasy® mini kit

Primers
Gene Name of primers

(Frotmti T3€)
(Thermo Fisher Scientific)

(SIGMA)
(FoEii T 3€)
(THT7A4T A7)
(SIGMA)

(Becton Dickinson)
(A T34 F)
(Becton Dickinson)

(MBL)

(Thermo Fisher Scientific)
(Vector)

(Applied Biosystems)

(FALZEIFFERT)
(#7177 734 F)
(Becton Dickinson)
(QIAGEN)

(Edge BioSystems)
(QIAGEN)
(QIAGEN)
(QIAGEN)

DNA sequence

CAB promoter PCAB2F2-Sacll  5-TTGTTGAGGCCCGCGGTGAAACTTTTTTGTGTT-3'
CAB promoter PCAB1R2-Sacll  5-TTGAGGCCCGCGGTGAGGTTGAGTAGTGC-3'

CAB promoter  PcagiF
CAB promoter  Pcag2F

5'-GTTTATTGCATCACTTTCCACGAAGCAC-3'
5-TAATAAGCCAATTCCAACGGCCACC-3’

CAB promoter  Pcag2 rv Nco 5'- TAACCATGGTTCGATAGTGTTGGATTA-3’

J chain JCF-Xba
J chain JCR

5'-ACAGTCTAGACAAGATGAAG-3'
5-CTAGTCAAGGTAGCAAGAAT-3'

IgG H chain IgG Heavy NotF  5'-CACTGCGGCCGCTGACTCTAACCATGGGATGGAGC-3’
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IgA H chain
IgG L chain
IgG L chain
ACTIN2
ACTIN2

LB medium
1%
0.5%
1%
YL

Murashige and Skoog medium (MS medium)

4.6 g/l
5 mg/l
50 pg/l
3mgl/l
2%
0.4%

IgA-H/NotR
IgGk NotF
IgGk NotR
actin2-F
actin2-R
M13F
M13R

Tryptone (w/v)
Yeast Extract (w/v)
NaCl (w/v)

MilliQ water

Murashige and Skoog Plant Salt Mixture

Nicotinic acid

W
5%
0.05%
vt

Pyridoxine hydrochloride

Thiamine hydrochloride

Sucrose (W/v)

Gellam Gum (w/v)

pH 7% (pH5.8) KOH

Ay LS

MilliQ water

DNA HiH buffer 1

200 mM
250 mM
25 mM
0.5%
YL

Tris-HCI (pH 7.5)
NaCl

EDTA

SDS

MilliQ water

Tris acetate EDTA buffer (TAE buffer)

40 mM
20 mM
1 mM
iy L

Tris

Acetic acid
EDTA
MilliQ water

5-GGGCGGCCGCTCAGTAGCAGATGCCATCTCCCTC-3'
5-TGTGCGGCCGCAGCAGAAACATGAAG-3'
5-CGAGCGGCCGCTTCTAACACTCATTCC-3’
5-GTTGGTGATGAAGCACAATCCAAG-3’
5-CTGGAACAAGACTTCTGGGCATCT-3'
5'-GTAAAACGACGGCCAG-3’
5'-CAGGAAACAGCTATGAC-3’

Sodium hypochlorite solution
Tween 20
MilliQ water

DNA HiH buffer 2

100 mM
1M

10 mM
YL

Lysis buffer
10 mM
10 mM
0.5%
YL

11

Tris-HCI (pH 9.5)
KCI

EDTA

MilliQ water

Tris-HCI (pH 7.4)
EDTA

Triton X-100
MilliQ water



& 37 B buffer 1 4 x SDS sample buffer

10 mM MOPS-KOH (pH 7.5) 0.25M Tris-HCI (pH 6.8)
150 mM NaCl 8% SDS
0.5mM EDTA 40% glycerol
0.17% Protease Inhibitor Cocktail for 20% 2-mercaptoethanol
plant cell and tissue extracts (2-ME (-) (Zi3mz %)
NIU MilliQ water 0.08% pyronin G
L MilliQ water
Running buffer Blotting buffer
25 mM Tris 25 mM Tris
192 mM glycine 192 mM glycine
0.1% SDS 5% methanol

1-2-2 “BRANAT Y v RIgA BB NA F U —_7 Z—DfER

1-2-2-1 v aA XF X FOFEE

TTAF 78Oy hNIZ TR R+ expanded vermiculite & 2 | BRI AN, HRIAIEE
HYPONeX % 1,000 {57 R L7 b D& ETekE 21 FREM X+l Bk S E, BokSE7
expanded vermiculite Z 7~ > ~Z 100 ml 2 AL, FE TR LED 7, LI FREDKEZE S
WDy MRy &I~ Ry b1 DIXfFE 2~30 fiod oA XFXFOf%E, RNy b4
IR IR %D £ DI F Wz, 20°C, #ReMIASRIET T, 2~3 HEBEITKLD 2170,
r ARREERSE LTz,

1-2-2-2 PCR (T & % Peag BB T DR

1 » HEEEE Licv A XFXFOEEL a VI TV Y, 1.5 ml Fo2—7~EIXL
oo Ny ANEHNTELT D -DO5 L, DNA#H buffer 1 %2 200 pl #sA0L 72, 99.5% =~ % /
—/L% 400 pl iINL, AT v 7 ATHREE LIz, =i, 21,500 x g T 5 min &0 (/O
HITACHI himac CT 15RE) L. EifZFRE L7z, TE buffer 2 200l ML, AVT v 7 A TH
min #H#E L7z, SRR, 21,500 x g T5 minss0 L. 3100 Wl % PCR iT > FL— k& LT
15 ml Fa—T7 AU L7, Pcasitfs T (FIN18 BAC clone, accession number AC008030 &
16,915 7~ 19,092 bp DALE) OHIAHN A el /ER L, HIFRE%ESR Sac 1T OFBEKASI 210 L
7-7 4 ~—"T& 5 PCAB2F2-Sacll & PCAB1R2-Sacll % F\ T Table 1-1 ® 54T PCR % 1T
VN, Peap i fnf-ZHEME L7= (MyCycler ¥-—~ /L4 7 7 —: BIO-RAD),

12



Table 1-1 Reaction mixture and cycling parameters for PCR

5 x PrimeSTAR Buffer 40 pl

dNTP mixture (2.5 mM each) 16 ul' | | predenature | 94°C 5 min 1 cycle
Sample 4 pl | | Denature 94°C 15 sec
PCAB2F2-Sacll (10 uM) Sl | | Annealing 55°C 5 sec 30 cycles
PCAB1R2-Sacll (10 uM) 5pl | | Extension 72°C 2 min

PrimeSTAR HS 2l Extension 72°C 10 min | 1cycle
DNA polymerase (2.5 u/ ul)

DNase free MilliQ water up to 200 pl

1-2-2-3 PEIE S 3072 Poas 8 Az 1B O R

Pcas @ PCR HEIEFEY) 191 ul & 10 x Loading Buffer 21 pl ZJE4& L.1.5%7 47— A (SeaKem
GTG agarose) (ZC TAE /Xv 7 7 —HT 100 V. 40 min BRIkEI %247 -7 (Mupid®2plus,
TaKaRa), 1 pg/mlEtBr 7T 15min#iE& 5 L7z, UV IBENZ X Y DNA 2115 L. 2 kbp 1+
ITD/N K% 80% ethanol T L7 vy —F A7 &ty FEHWTEID L, 15 ml
R FrbE L rFa—7 (2059, Falcon) ~[ENN L7z, #¢V T QIAquick Gel Extraction Kit % H
WTEIX L7247 v DNA OffitH %, Kitifffo 7' v b a— I iig-> TiT- 72,

1-2-2-4 Pcag 1151~ O il PR 5 ALER

FEBL L 72 Poag i@ An 1> 7 /v & pGEM-5ZF (+) % L F Uil [RE%E Sac Tl THLEE L 7=, £7°,
2 ug @ DNA #2742 10 x T buffer 2 ul, 0.1% BSA 2 ul. #ilfEE%3 SacIl (15 U/ul) 1 pl, DNase
free MilliQ K&z, &% 20 ul & L7, 37°C T3 hr £ > Fa—v 3 v Lz, BT
MinElute Reaction Cleanup Kit % A\, Kit iRkt 1 b a2 — W iZit-> TiTr- 72,

1-2-2-5 77 A ROBLY R bauet

HilFRAE%SE Sac Il TALEE L 7= pGEM-5Zf (+) (2B W C. BV 7 T4 F— 3 »&BE< T2, Calf
intestine alkaline phosphatase (CIAP) (Z XV il U > Ee{bALER % Jifi L 7=, Sac I ZLPE L 7= pGEM-5Zf
(+) 29 pl, 10 x CIAP buffer 5 ul, CIAP (30 U/ul ) 1 ul, DNase free MilliQ 7k & JEFn L 4= & 50 pl
& L7z, 50°C, 1hr A % =2~_— 3 L7, MinElute Reaction Cleanup Kit %z I\, Kit #s
o7 b a—iit- TRERLL 7=,

1-2-2-6 Peag i1 & pGEM-5Zf (+) DT A 7 —3 = > i

SacIl CTHill[REEZNLEE L 7= Peap IBIn 1 & Sacll THIRBEEZLEE L=, WY B (ba21iT-
72 pPGEM-5Zf (+) @ F A 7 —3 = > [i~% DNA Ligation Kit <Mighty Mix> % i\ CT{T > 7=,
ALY = ERXT Z—DFNEN 31 72D KD, Peas BInF & pGEM-5Zf (+) ZIRG L.
DNase free MilliQ /K T 10 pl (2 A X7 » 7’ L7z4%. Ligation Mix 10 pl Z{2% L. 16°C T 30 min
Ao FaX—T g LT,
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1-2-2-7 Competent high E. coli DH5a /& #ix#

Peae 15T & pGEM-5Zf (+) DT A &' — 3 » iR % T Competent high E. coli DH5a
DI E #xfa % 1T - 7=, Competent high E. coli DH50. 20 pl (2, 7 A 7 —3 3 VKGR 2 ul 2N Z,
K2 30 min §fi& L7z, 42°C T30sect— ha v 7 x5 27k, KFET2minBHEILT,
SOC medium 200 pl Zh1 %, 37°C Tlhrfik & 5554 L7z, 100 ug/ml ampicillin sodium salt %A
LB 7L — b (LB/Amp) |ZEEHxHE U 7= @ik 2 50 ul @4 L, 37°C CT—Muts#& L7z, #H, &
bivican=—%z7 7 L—h& LT, Peas BInfDHEEIZHNZT T A ~—PCAB2F2-Sacll
& PCAB1R2-Sacll # HH\WC, 2@ =—PCRIZ LV A P — F@ﬁﬂ%ﬁﬁ%}r} Lz, £ —Fh
B f TN 3 = LB/AMp IARESH 3 mIICHEE L, 37°C IS C—BriE & 9 153 L=,
QIAprep Spin Miniprep Kit Z ]\ Kit #7710 b a—/2fE-> Tiﬁ% LTeHRN D 7T A
I REfhi L7z,

1-2-2-8 Peap B An 1D v — 7 = A fighir

YA 7N —7 v 7 KIGIZIE BigDye Terminator v3.1 Cycle Sequencing Kit (Applied
Biosystems) & 7z, flith L7277 XA X FIRiR A 858 & LT, M13F, M13R, Pcag:F. PcasiF.
Pcag2 v Nco, PCABLR2-Sacll 77 A ~—& L CTHUY, Table 1-2 D&FETH A 7 L—r
v T ROGEAT -T2 (MyCycler —< /LA 7 T —), PCR #& 11, RUGSEEHRIZ 2.2% SDS 2
ul 250 %, 98°C, 5min, 25°C, 10 min )& S 7= (MyCycler y—~< /%A 7 7 —), IS4,
PERFORMA® DTR Gel Filtration Cartridges z A\, Kit iisff O~ == 7 /MCHREVERL L 7=, K
4% EODIEAERE (CC-181, TOMY) % V™ JUE F.330 x g T 1 hr 3 D EEIC L v i S,
Hi Di™ Formamide 20 ul Z N2 A/LT v 7 A2 K VIRA L, 95°C, Smin VLB L o — 2 =
AT E L,

7 T AEMTIZIE. ABI PRISM 3100-Avent (Applied Biosystems) % /=, v —27 =
A7 X 10 pl A L7, Buffer (Z1% 1 x Genetic Analyzer buffer (Applied Biosystems), 7~
Y ~—|Z1% ABI PRISM POP4™ 80 cm (Applied Biosystems) D v &°7 U — % U \kE) L7z,
o 7-7— %1% DNA sequencing Analysis ~ 7 k7 =7 Version 5.1 for Win XP and 2000
(Applied Biosystems) # i ffl L CTEHT L7=, DNA ECFNZZER D2 Peap A STV
7 A R%& pGEMbSzf/Pcas & L, LIBEOEAETHEMH L7z,

Table 1-2 Reaction mixture and cycling parameters for cycle sequencing

Big Dye terminator 2 ul Predenature | 96°C 1 min 1 cycle
5 x Sequencing Buffer 3ul Denature 96°C | 10sec

Template (50 ng/ul) 5l Annealing 50°C 5 sec 25 cycles
Primers (3.2 uM) 1yl Extension 60°C | 4 min

DNase free MilliQ water | 9 pul
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1-2-2-9 pGEM5Zf/Pcag D il PR S ALER

PGEM5zf/Pcas % HilBRE%SE Sac Il THUHE L7z, BUSHKOFEIT 1-2-2-4 & [FIERIZATV, 37°C
T3hrA v FaX— 3 L7, Sacll IR 18 pl & 10 x Loading Buffer 2 pl 2724 L., 1.5%
7 Hr—A (SeakKem GTG agarose) (2T TAE /N 7 7 —H1"C 100 V. 40 min EXIKEN 21T -
720 Lpg/mlEBr - C15minfR & 9 L72t%, UV BBEHZ LD DNA 287k L, 2 kbp fFird N
> K% 80% ethanol CYEF L7y X —F A7 vy NEAWTEIDHL, 1.5ml F2—
7 ~[EIY L 7=, %5éV T QIAquick Gel Extraction Kit Z F U ClalIX L 7= 47 /L7 5 DNA O %
Kit Istf D71 h a— Lzt > TiT o 7=,

1-2-2-10 pGEM3zf/Tcasy/hybrid He/IgG Lo/ Teapz D HIBREEZEALER, it U fR{L

PGEMB3zf/Tcasi/hybrid He/IgG L/ Teas: % il RE#3% Sac IT THLER L 72, SUSHK OFREEIT 1-2-2-4
& FIBRIZATV, 37°C T3 hr A ¥ 2_—3 3 > L7z, QIAquick Gel Extraction Kit % T,
Kit ¥R OEERISIE ORI EO 7 a ha— Wit -> T, Sacll MGk Z R L=, L
72 DNA ¥ > 7 ZHONW T, 1-2-2-5 L [AEED HETH Y (L ALEE 247V, QIAquick Gel
Extraction Kit T L 7=,

1-2-2-11 Pcag & pGEM3zf/Tcai/hybrid He/lgG Le/Teage P 7 A 77— a U i, JTEE R

1-2-2-9 THIBRMEFRLIE L7z Peas BAn T &\ 1-2-2-10 THIBRMERLHE, BLY L L 72
PGEM3zf/Tcasi/hybrid He/IgG Lc/Tease D7 A 77— a VS EAT 2 7o RO O 1-2-2-6
EREEIZITUVY, 16°C T 30 min A X aX—Yar Lz, 747 —v a U EHWT
1-2-2-7 L [AkkD J715 T E. coli DHSa DFEEER#L A 1T\, 50 pg/ml @ Kanamycin sulfate % & A
L7z LB 7' L — [ (LB/Km) ~JEE#A#L L7 Bk A 50 pl @47 L, 37°C CT—Rak5#E L7, 2 H |
BEonhi-ano=—%7 71— k& LT, PCAB2F2-Sacll & PCAB1R2-Sacll %7 J A ~—I|C
MAWT, ar=—PCRIZEV A = NOFELHER LI, A —FEHFATWzar=
— X LB/Km AL L 3 mlZHEE L, 37°C 12 C—Huflk & 5 553 L 7=, QlAprep Spin Miniprep Kit
ZAV Kit it o7 m ha— > TR LEERNS 77 A REefitt Lz, Foni
77 A3 K% pGEM3zf/hybrid-lgA expression cassette & L7z,

1-2-2-12 hybrid-lgA expression cassette oD ffill [Rfi% 5 ULER

pGEM3zf/hybrid-IgA expression cassette % ffill BRE%SE Hind I CALEE L7z, F£3°, 2 pug @ DNA
27 10 x M buffer 2 pl, #illBRE%SE HindII (20 U/ul) 0.5 pul, DNase free MilliQ /K &/l x_,
£EZ20u & L7-,37°C T3hr A > F 2-—3 3 > L7, Hind I 18 pl & 10 x Loading
Buffer 2 ul 27845 L.1.5%7 /72— (SeaKem GTG agarose) (ZC TAE /Ny 7 7 —H1CT 100 V,
40 min FBRIKEN 21T > 72, 1ug/mIEBr FT15miniE & 5 L7of., UV IBEHIC LY DNA &4
WAL L, 6 kbp fHL /3 K% 80% ethanol T L7ch v ¥ —F A 7 &ty FE2HNT
FIwH L, 1.5ml Fa—7~REIXL 7=, H T QlAquick Gel Extraction Kit % Fv TR L 7=
it DNA Offitti 2, Kit it o7 a kb a—/WIig-> TiT - 72,
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1-2-2-13 pBCH1/Jc Dfill REEELEE, i U i1k,

pBCH1/Jc % fillBRE% S Hind I THLEE L7z, BUSIKOFHEIT 1-2-2-12 & FIERIZITV, 37°C C
3hr A % 2_—3 3> L7, QlAquick Gel Extraction Kit Z FV T, Kit ¥sft OB SOGK D
WRIGEO 7 1 b a— - T, HindIIFUS K 2R3 U7z, K3 L 72 DNA 32 7 1izoun
T, 1-2-2-5 L [AERD FIETH Y R LALEE 21TV QIAquick Gel Extraction Kit THEHRL L 7=,

1-2-2-14 hybrid-IgA expression cassette & pBCH1/Jc ® 7 A 77— 3 > i, TE iR

1-2-2-12 CHIFREEZALER L 7= hybrid-IgA expression cassette &, 1-2-2-13 Tl [REFEALEE, i
U b L7z pPBCHUIc DT A 7 — a Y& T > 7o, ISR OFHEIE 1-2-2-6 & [FIERICAT
W, 16°C T—#iA v Fa—arLic, T4 57— a VRIS ZAWT 1-2-2-7 L[RERD
J71£7C E. coli DH50 DB 21TV, LB/IKm ~JEE s U 7= ik % 50 pl @A L, 37°C T
—Wps & L=, BH, fohlcan=—%75 7L — k&L T, PCAB2F2-Sacll &
PCAB1R2-Sacll # 75 A4 <v—IZHWT, =22 =—PCR IC LV A v ¥ — NOHEL IR LT-,
AP — R a2 ATV e =—X LB/Km EIREGH 3ml IZHERE L, 37°C IZCT—Hlk & 5 5%
# L7=. QlAprep Spin Miniprep Kit Z i\, Kit isffd 7 1 b a— LiZit > THEEE L7 @il h»
57T A Rt Lz, 55777 %3 K% pBCH1/dimeric hybrid-IgA & L 7=,

1-2-3 " BiEANA TV v FIgA BE L 1A XF X FD/ER

1-2-3-1 Agrobacterium tumefaciens GV 3101 o J&/& #ix#a

pBCHZ1/dimeric hybrid-IgA % f T A. tumefaciens GV 3101 ®=L 7 FriR L — 3 LIS
X AR AT > 7=, Bk 40 pl (2 pBCH1/dimeric hybrid-IgA 1 pl 201z, & 672> U doKE
LTBWe L7 hafRlb—ya fFaXy b (Fvy v 7 02 cm) OFMOM~ANT,
F =X h%& Gene pulser II(BIO-RAD) (2t » k L7=t%.Wolt % 2.5 kV, Capacitance % 25 uF,
Resistance % 200 Q (Z5%7E L. ¥ L7z, WKz 1 ml © SOC medium ~ L, 28°C T 1hr i
EOREE LT, B FEALZEREZ LB/IKm 7L — M50 pl A7 L, 28°C T3 HEE&EL
72, 3 B, BFohnlman=—%77L— k& LT, JCF-Xba & JCR 277 A ~—IZHW
T, 2B =—PCRIZEV A Y —FDOFELEHR LI, AP —F2HFATWar=—|
LB/Km LG 3 ml (THERE L, 28°C I TR & o Kid L7,

1-2-32 bR LIBIc kb v a4 XF X F~0 HE{, L8, J8#EETFOEA

1-2-3-1 CTHREHE#H L7- A tumefaciens Z VT A XF X T OB EIT 72,
BioPhotometer (eppendorf) Z VT ODeoo 2l L7214, 352 L7cH kA 1.5 ml F 2 —7 128
L. 21,500 xg, 1miniz0 L, RIEABRE L7, K MS i A ODeoo 2% 1.0 & 72 % K 912N
ZT_Ly FEEERE L, ARSE L EIRIC, RIBENZNZEI0.05%, 1pg/ml &7 X
NIRRT H D silwet L-77, 5 A N A =2 Td % 6-benzylaminopurine % Il 2 7=,
1-2-2-1 DX HIT 15 » AR LI-v v XTF XF OOIEHE L- g2 %A L, H 2 %
X, Ny MZEEZL. 7y TES ZET1 AR L, FEEOBRELZ 3 BB &I,
Wiz 2 [\, § 3 [ETV, EAEREEE, 3 BIHOKED 1 ERICKED 200, S
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RV LIk, 15 ml Fa—T AR L7z, BO/RYE, vrdf XFXFTORE
HR AR DFIF TR T-HAHE 2 ERETE O FRAGR O b & PIP gk N TIT o 72,

1-2-3-3 WEH=H L= a4 X X DK L 58K

1-2-3-2 CEU L7-FE% 100 KIFEEE 1.5 ml F = — 712 A L, 80% ethanol % 1 ml jil z. CHisfH
BRL, LIZBLKEHEL THEEZILD %, ThrT7—a kv BiGERET 2 0EElE
Z2 BT 7= R I ml 2z, 12— U — 3 34— (RT-30mini, TAITEC) % H\>"C 10 min
LR Lo, ANVESEE OB (HF-120, TOMY) ZHWCiEL L, EEEBRE L, HE
MilliQ K I ml Nz CHEAENRAI L, LIES S FRE L CHAZILD 2%, REEZRET D 0ER5RIE
Z5 [V L7, 0.2%7 e —A 1 ml CRz%E L7-t%. 20 pg/ml Hygromycin B % & ¢¢
MS i (MS/Hyg) (2% =, 20°C, R T 2 BREE Uiz, FEANCmHE 2 L7 8k %
LW MS/Hyg IZR L, 2 BEFRRELRE Lz, B a A XFXF2m0 L, it
KTHRAZWwEE L%, 1,000 57K L7z HYPONeX % &ie/KZ 432k SH7= expanded
vermiculitt D A -7y M2 B x 70, KEFESTNNy MZva A X T X FEHEZ TRy
M AL, 2L, 7 TEWVW2 HRRIE L7, 7 v 7 &4 L, Ny FOKDBIFEIL2W K
9 2~3 HBZIZARD 217\, i L7z,

1-2-4 8RN A 7V v R IgA OFEBUENT

1-2-4-1PCRIC X % HEH, L8, JEEm O

1-2-3-2 THE LN TEE N HEEZ S 5 3 mm B2V B 1.5 ml F 2 — 7RI L=,
DNA it buffer 2 2 100 pl Nz, RAT v 7 ATHEHBE L%, 10min B W L=, "7 v
ATHBL, EEEZT 7L — e LTEIRLTZ, 7T 4 ~—& LT H 821 1gG Heavy NotF
& IgA-H/NotR, L #5121% 1gGk NotF & 1gGk NotR, J #4(21% JCF-Xba & JCR % V>, Table 1-3
DM T PCR %177z, WEMEHEIZIZ Y 0 A XF AT ONTAXF—E L THBIETTHD
ACTIN2 Z F\>, actin2-F, actin2-R % 77 A ~—IZfi H L 7=, PCR E# 5 ul & 6 x loading buffer
1ul ZIRAL, 2% 7 Ha—RAF ML, TAE Ny 7 7 —HT 100V, 40 min ykE L7-, 1
pg/mlEBr T 15minfiRE 5 Lo, UV RBFHZ LD N Fafit L7,

Table 1-3 Reaction mixture and cycling parameters for PCR

2 X PCR Buffer for KOD FX Neo 10 pl -
Predenature 94°C 2 min 1 cycle
2 mM dNTPs 4 ul
- Denature 98°C 10 sec
Forward primer (10 uM) 1l )
- Annealing 55°C 30sec | 30cycles
Reverse primer (10 uM) 1 ul ; ;
Extension 68°C 2 min
KOD FX neo (1.0 U/ul) 0.4 ul ) X
Extension 68°C 7 min 1 cycle
Sample 0.6 ul
MilliQ water up to 20 pl
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1-2-4-2 RNA filiH

1-2-4-1 TH 8 L8 J BU8Un T O HADNHERE S IV EAED B RNA iY77 v & LT
% 20 mg FEEERHL L . QlAshredder spin column, RNeasy® mini kit % F T RNA Z 4 L 7=,
FT HLEAATEE AT, WRELZ A CTHAE S 7%, HETT 0 iE L7z, RNeasy® mini kit
AT > Buffer RLT 450 pl A iz TH&E L 721, QIAshredder spin column IZiRIN L 72, iR T T
15,000 rpm, 2 min &[> (MC-150, TMA-2, TOMY) L., 72 —Z/L—{Z 400 ul % 1.5ml F = —
ZIZEML Lz, FUY L7 7 v — A )b—§g % 71 & LT RNeasy® mini kit Z T, kit i
ffo7m ha—iZhE-> T, RNA Ot &2 T - 72, filift L7 RNA #&#&7)>5 DNA ZRrE7T 5
7212 DNase I ZLEE A 4T 572, RNA fliHiiZ (2 RNase free DNase I stock solution 2.5 ul, Buffer
RDD 10 pl, RNase free water # /12 Ta®&4 100pul & L, EE FT10min f > F=2X— 3
> L7-, DNase I #L# L 7= RNA ¥&i%Z % RNeasy® mini kit 2 F\ T, kit it~ v b a—1iz
e THERL L 7=,

1-2-4-3RT-PCRIZ L% H 4. L8, J80EET % 2 — K L7- mRNA Ot

1-2-2-2 THE LIV RNATI K 27 7' L— K & LT Table 1-4 D54 TRT-PCR =17 7=,
7' Z 4 ~—& LCH #IZ1% 1gG Heavy NotF & IgA-H/NotR, L #4213 1gGk NotF & 1gGk NotR,
J $4121% JCF-Xba & JCR, WIBIEHETH 5 ACTIN2 (21 actin2-F & actin2-R % i\ 7=, PCR
PE®) 5 Ul & 6 x loading buffer 1 pl 2B & L., 2% 7 4 v — A Z/LIZHII L, TAE buffer #1-C 100
V., 40 min ykEh L7=, 1pg/mlEBr F T 15minfkE 5 L7, UV IBEHZ L 0 Ny REft L
77

Table 1-4 Reaction mixture and cycling parameters for RT-PCR.

Access Quick Master Mix 10 ul | | Reverse transcription 45°C | 45 min 1 cycle
Forward primer (10 uM) 0.4 ul | | RT inactivation and ]

- . 94°C | 2min| 1 cycle
Reverse primer (10 uM) 0.4 ul | | predenaturation
Template (20 ng/ul) 2 ul | | Denaturation 94°C | 30sec
AMYV Reverse 044l Annealing 55°C | 1min| 30 cycles
Transcriptase (5 u/pl) “H T Extension 68°C | 2 min
RNase Free Water up to 20 ul | | Final extension 68°C | 7min| 1 cycle

1-2-4-4 oYt |2 L B HEHZ v R Of

1-2-3-3 THELNT-ERNHEEZEE L, 2% glutaraldehyde-0.1 M potassium phosphate buffer
(PH7.2) D A->7=1.5ml F o2 —T7 ~EIL L7z, 21,500 x g, 2min &L L, TEEPR LI-%, =
IR, 2hr[#7E L7=, OCT compound %7~ Li=Z UAENRK2 B (M7 T 774 T 7)) ~
BEL-EZANTUE L, MEERTamL, B7 ey 7 2ER- LT, 7V ARAZ > K
(HM525, ~Af 7« o F A VAV AL N) ZHNWTHE 72 v 27 %2 10 um (2D L, 3
U AER LT, BRI 2 AT A4 R T2 (RiRT T R) ~#t, A L%, /Ny 7
> (Dako) TUIF ZM~7=, PBS ~5 min ZJ 2V #iEE 3 [lfT>72, 1%0 BSA % & i
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PBS (3% BSA-PBS) % 100 ul/section TIRANL . AN TEIR, 1hr 7 v v ¥ 7 L7z, PBS
~5miniZ T HPEEEIEE 3 14TV, 0.3% BSA-PBS T 2 pg/ml (Z7H %L L 7= Goat anti-mouse IgA
% 100 pl/section CUSHI L, BN CT=IE, 1 hr ;S E w72, PBS ~ 5 min i21F % BeifelE
Z 3 [A1TV), 0.3% BSA-PBS T 2 ug/ml (27 %L L 7= Rabbit anti-goat 1lgG-AP % 100 ul/section T
wmhnL., MEANTEIR, 1 hr Ui S 72, PBS ~5 min 2 2 PeidlE% 3 [BlfT- 727,
BCIP/NBT Alkaline Phosphatase Substrate Kit IV Z H\»C, KitftED 7 v h 22— LiZfit > T
B &1T> 72, 100 mM Tris-HCI (pH9.5) (Z 5 min {2iF7-t%., [EID K THF L7, 50% 7V tn
—VEF L, A N—=TF A (MR T RA) BT, FBMEE (BX51, 4V /3R) T
B L7-, 72, Goat anti-mouse IgA DOV IZT A VX A T2 hr—/L& LTREERIZ 2
ug/ml [ZFHEL L 7= Purified Goat 19G % Kt S H 729/ b RIFFICHE L7,

1-2-4-5 % > X7 B

1-2-3-3THRELNIEEN D E AT L, Fbk~ AT, IRIRER LI THGE S B2k, A
BECT VB L, ¥ 37 Ehlitbuffer 121z CTR¥E L7, 1.5mIF=—7ZB L, 4°C,
21,500 x g 1O minE.L L, EiFAEY 7L E LTCRI LTz, o P d X X7 EiEEDH
TEIXBCA Protein Assay Kitz F\V ), KitisfsfO 7' v k23— Wit > TiT-o 7z, o7 s LL IR
0.1~1.0 mg/mIZ 7% U 72 BSAREHERR25 WA 96 7 = /L~ A 7 17 L — | (269620, Thermo Fisher
Scientific) (Z#sN L 7=, BCA™ Protein Assay Reagent A & BCA™ Protein Assay Reagent B%
50 : 1 CiRA LF# L 7=Working Reagent %200 pl/well "> L7z, 37°C T30 minA{ > % =X
—va U LCREA S, 562 nmiZis i 5O EE A #IlE L= (SUNRISE Rainbow RC-R, Tecan),
BSAREYER DUOLE N DI EMREER L, Yo7V OREEZRH LI,

1-2-4-6 Western Blotting (2 & 5 — &K A 7 U v N IgA OfH

1-2-3-3 TH#, L, JEER T DOEADEGD SN TERICOW T, 1-2-4-5 THiH L7
YR BITOWT western blot Z1TWEIANA 7Y » N IgA Ot a1 To72, 7%k
PBS TR L., # & /X7 EIRE % 1.0 mg/ml GE&EILSEM) & L < 1.5 mg/ml GEIuSfF) 12
iz 72, o7 10 ul & 4 x sample buffer 3.3 pl & Z R4 L. 5 min &# L 7=, Mini-PROTEAN
TGX gel (stacking; 4%, separating; 7.5 (FEiZ7c) or 12 (iZ7C) %) (27 774 L. Running buffer
M1 ¢ SDS-polyacrylamide gel electrophoresis (SDS-PAGE) % 200 V. 35 min 1772 (Mini
PROTEAN 3 Cell, BIO-RAD), 7 /v 7> & PVDF lE~Di#isE % Blotting buffer #7-C 100 V T 40 min
1 L TIT>72 (Mini Trans Blot, BIO-RAD), #55- L 7= PVDF [li£% SNAP i.d. Protein Detection
System Blot Holder (Z[#E & L. SNAP i.d. Protein Detection System (Millipore) (2 >~ k L 7=, Blot
Holder ® well (Z PVDF Blocking Reagent zZ 15 ml {&AI L. 10 min A > &% =2_X—3 3 > L7z,
a5 LT r X7 Lz, 0.05% Tween 20 % & ¢ PBS (0.05% Tween 20-PBS) % well (2
WL, a3 2 %EEES 3 Rk K L7=, Can Get Signal solution 2 "¢ 500 fFIZAM L7
HRP-Goat anti-mouse IgA % well (ZFA L .10 min 1 > F 22— 3 > L% k&2 W5 L=,
0.05% Tween 20-PBS % well (ZiRANL . W51+ 2 VEif#fE2 3 [Hl#: X L7, Blot Holder 7%
PVDF &2 B Y HH L. West Pico Luminol/Enhancer & West Pico Stable Peroxide # 1:1 CTiR& L
7=t O % PVDF EIZHN A, ZiR T 5min A > % 2~X— = > L, LAS-3000 UV mini (FUJIFILM)
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ERWCA A=V T E{To72,

TSNz, L 5oz 1 btk & LT Can Get Signal solution 1 C 2 pg/ml (ZFE%L L 7=
Goat anti-mouse kappa,2 XHi{4&Z Can Get Signal solution 2 T 0.4 ug/ml (Z3% L 7= HRP-donkey
anti-goat 1IgG ZfEH L, JSHOMMIZIZ 1 kHifA L LT Can Get Signal solution 1 T 1 pg/ml {2
FH#4 L 7= Rabbit anti-mouse J chain, 2 X#T{A&|IZ Can Get Signal solution 2 T 500 f#IZAR L 7=
HRP-goat anti-rabbit IgG Z A L. [AEROENEELIT > 72,

1-2-4-7 Sandwich ELISA (2 L 51 7' U v K IgA Hiik Ok

EIA/RIA96 7 = /L 7' L — |k (9018, Corning) (Z. PBS T 1 pg/ml (Z7#%L L 7= Goat anti-mouse
kappa % 100 pl/well 3 >WIIL, 4°C CT—Bt=— bk L7z, =— MERAFRZE L PBS T 3 [AI¥EH
LT, 1% BSA-PBS % 200 pl/well TS L=EIRC2hr 7 a v 7 Lz, 7Ry X 7K
ZBRZEL 0.1% Tween 20-PBS T 3 [A#E¥ L7=, 0.1% BSA %71 0.1% Tween 20-PBS (0.1%
BSA-0.1% Tween 20-PBS) T 5~25 ng/ml [Z#% L7z TEPC15 % L < % 1-2-4-5 CTEIR L7z ¥
7% 100 pliwell TOUIIL=|IE Tl hr f o F 22— 3 > Lz, BUGE T#. Sample i %
FZ L 0.1% Tween 20-PBS T 3 [A%E#4 L C. HRP-goat anti-mouse IgA % 0.1% BSA-0.1% Tween
20-PBS T 1,000 #1247 LT, 100 pliwell ORI LR T L hr 1 »F 2 _X— 3 > LTs,
FOGHE T %, BHHPUIRTATR 2 BRZ5 L 0.1%Tween 20-PBS T 3 [mI¥E# L7=, 1 mM ABTS % & ¢
0.1 M citrate buffer (pH 4.2) (2 0.03% & 72 % &£ 9 30% H.0, % il 2 C, 100 pliwell 3" 2¥sh L=
IR CHREA S, 20 min 212 405 nm (28T 2 WL ZHIE Lz, FIREICHE L7- TEPC15 @
WO N B MERAERIL . S 7 oho IgA BEZEH LT,

1-2-5 " EBARANA TV v R IgA OPERAEHT

1-2-5-1ELISAIZ £ 5 /~1 7 U » R IgA @ StX1B ~DfE & MO R
EIA/RIA96 7 = /L7 L — | (9018, Corning) {Z 5 pg/ml Stx1B-PBS % 100 pl/well F° 2% L
4°C T—Wpa— L7z, LABEIT 1-2-4-7 L [AEROBEIEZ 1TV, StXIB E#EA L7z IgA O H 8%

B U7z, F72. LEOBHIZIE 1 KHLIRIC 0.1% BSA-0.1% Tween 20-PBS T 1 pg/ml (275
L 7= Goat anti-mouse kappa, 2 XKHTIAIZ 0.1% BSA-0.1% Tween 20-PBS T 0.4 ug/ml ([ZFHHL L 7=

HRP-donkey anti-goat IgG Z /] L7z, ¥ > 7o Tidk, 1-2-4-5 THIH L= X o 7 B %
IgA & & LT 05, 1.0, 1.5, 2.0 pg/ml (}a% > 37 B &L LT 045, 0.9, 1.35. 1.8 mg/ml) &
RHEIICHR L, £, IgA Dy br— b LTHiIlRO~ 7 A IgA Téh % TEPC15 %

BTNV ERBED IgA RE L 70D X OICHABI L, v aAd XF X o LizZ v 7D
ayvha—LE LTHAROY 0 A XF X FDH X7 ERHIK i 2 o7 B RE N Y
TNVERUTIZRS KO ICHRBLT,

1-2-5-2 54 7'V » FIgA Z Wiz StxdB & U > R & OfEE HEREM:OHIE

MaxiSorp 96 7 =L 'L — K (Nunc) {Z. methanol C 4 nmol/ml (ZFH%L L 7= 7 % JR L BR HH k
globotriosylceramide (Ghs) % 50 pl/well "> L ., IBENERIEIE T H ET37°C TA »
Fo2_X— 3 L7, 1% BSA-PBS % 200 pliwell T >MIL 4°C T—Hp7m v 7 LT,
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25 ng/ml @ DIG-Stx1B & 1,25 % L <iZ 5 ug/ml ® N1 7 U » R IgA % 0.1% BSA-0.1% Tween
20-PBS HT4°C, Lhr S SHT, —B7my X 7L UL L— b7 e yXy
J % B2 L 0.1% Tween 20-PBS T 3 B L7z, DIG-StX1B//~\A 7'V » K IgA i&4& % 50
uiwell FOUML, BIRTLhr A > FaX—T a3 L, KIS TH%, DIG-SXIB//NA 7'
> R IgA IRAH & B2 L 0.1% Tween 20-PBS T 3 [E#E#4 L 7=, HRP-sheep anti-digoxigenin Fab
fragments % 0.1% BSA-0.1% Tween 20-PBS T 500 {52 4R L T, 100 pl/well >4l L=IR T
Lhr A Fa—3g L, ROSH T, PuiiaiEzErZ L 0.1% Tween 20-PBS T 3 [RITE4
L 72,1 mMABTS %% 0.1 M citrate buffer (pH 4.2) (2 0.03% & 72 % X 9 30% H,0, /1% T,
100 pliwell FSFRNN L SRIR TR S, 20 min 12 405 nm 12 351F B W6 % Bl L7-,

1-2-5-3 MTT EZ W= A 70w R IgA I & 5 Stxd iz o hfngh B o kgt

Vero #ifil 2 10% FBS Z & de M199 k5 (10% FBS-M199) Thi# L7-, K% L7- Vero M
% 0.02% EDTA-PBS Ty L. WsIFRER. 0.25% Trypsin-0.02% EDTA-PBS % A\ CHilE %
FIN LTz, EEIMTE M199 ([ZHIE 2 . 4°C, 200 x g, 5min &0 L7z, BiEZBREE. 10%
FBS-M199 CHk# L 7=, Mifu%k % 51%%. 96 well flat bottom plate (353072, Falcon) (Z 2 x 10*
cells/well TF &, 37°C, 5% CO fF(E T T—WuksaE L7, MRS Stx1 Z A& 20 pg/ml (2
2B I ATV R IgA Z &R EE 10, 30, 100, 300 ng/ml 1272 % X 5 IZiRA . 37°C,
5% CO fFE FT1hr A > F axX— 3 Uiz, Vero fifEiZ A7V v R IgA THILEE L 724
FEHL Stx1 & ¥RAN L. 37°C, 5% CO, 774E T 48 hr 5538 L7z, Bk T4, Be a5l fR%E L.
M199 % 100 pl/well Sl % 7=%% . Cell Counting Kit-8 % 10 pl/well #h0 L 7=, 37°C. 5% CO2 {E{E
TT4hr iz Lctk, HERE 450 nm, 2/ R 650 nm TOWROGE 2 HIE L7z,

1-2-5-4DNA 7 & —iE&E W= A4 7 U » R IgAIZ & % Stxl ffia gt o dhfngh R o met
Vero flifin & 1-2-5-3 & [AEEICFHEL L. 6 well plate (3046, Falcon) (Z 1.5 x 10° cells/well T% %,
37°C, 5% CO fF{E [ CT—Mu5s% L7, MRS Stx1 Z A &R 10 pg/ml 12725 X912, ~A
7 U R IgA ZHHREE 30, 300 ng/ml 1725 & 9 1CIE A4, 37°C. 5% CO,f#(E FC 1hr A &
FaX— g Uiz, Vero flfEIZ A 7 U » R IgA THIZLVER L 72 Stx1 2 ¥shn L 7=, 37°C,
5% CO, f#1E T 48 hr 858814 . KERiRA BN L, V3%l L 72 SEMifa 4 & T Rs B ik A I L 7=, 6
well plate (2 0.02% EDTA-PBS %/l x T, Mifm & Peif L 7o, YEiR &2 B L7z, & 512, 6 well
plate |Z 0.25% Trypsin-0.02% EDTA-PBS %/l 2., 37°C “C 10 min )& S CHil@ZzZ 1323 L, [a]
WUL7, B L7=Mas 2 T—o2o0F 2—7I12F &, 4°C, 200 x g, 10 minz.L L=, E
B &2 RER, LA PBS ~FE#E L, 4°C, 200 x g, 10 min T% > —Eml L7z, EiEZKR
VW72 %% . 100 pl @ Lysis buffer 200 % . FRR#E L7-, K _EIZ 10 min #&%, 4°C, 21,500 x g,
10 min .0 L, EiEZBID 1.5 ml 7 = — 7 ~[EIL L7z, 10 mg/ml @ RNase A % 2 ul iz, 37°C
T 1hr S EE72%. 10 mg/ml @ Proteinase K % 2 ul A1z, 50°C, 30 min St S 72, ek
#=EC 0.5 M NaCl & 50% isopropanol & 725 X 5 Zi iz, -30°C T—WtfHiE L7-, 4°C,
21,500 x g, 10 min =.00 L, RiEZFRELIHEZ, & 9 —F 4°C, 21,500 x g, 10 min &L LT kL
B & 52 2CbrE L, 10 Wl @ TE buffer 128 R L7, WE L7T2Y 7 L%k 10 pul & 10 x loading
buffer 2 ul ZIRA L. 2%7 H o —ZFVZEM L, TAE Ny 77 —H§1T 100 V., 40 min k&)
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L7, 4 pg/ml EtBr #C 15 min ik & 5 %, 7KK~ 30 min 3215 TP L. UV BUHIC L D
v REmH LT,

1-2-5-5 Annexin V & F\ 724 7' U K IgA @ Stx1 #5384 7 R b — 3 A2xb9 2 BLEZ RO
TS

HLURS B Stx1 & BRI E 10 pg/ml (2725 K912, A 7 U v B IgA & # i 30, 300 ng/ml
2725 X 9 ICiRET.. 37°C, 5% CO fFE FTlhr f ¥ a_X—3 3 L7, 10%FBS & te
RPMI1640 55 H#1 (10% FBS-RPMI) TEz# L 7= Ramos 4 15 ml F = — 7| ZEL L, 4°C, 200
x g, 5min Tl L7z, EiG&EERE L. RPMIL1640 % 10 ml iz T L. 4°C. 200 x g, 10 min
mL L7z, EiEEERZEL. 10% FBS-RPMI1640 THERE L7-, M % #H4#%. 96 well
round-bottom plate (351177, Falcon) (Z 2 x 10* cellsiwell TE &, /~A 7 U v K IgA THIALEEL L
7ML StxL ZUSIN L, 37°C, 5% COf77E FT5 hr 58 L7z, B L7oMiliasd 1.5 ml F =
—ZNZEIL L, 4°C, 200 x g, 5min Tl L7z, EEZBRZE L, 1ml o PBS THINE % FH R
L. 4°C, 200 x g, 5min CTiz.0» L7z, EIEZFRZE%, FITC Apoptosis Detection Kit T 2 T,
Kit it D 7'm b a2 —iZfE> T, Annexin V GHEML DY 2TV, 7 —H A h A —H —
(FACSCanto™ 11, BD) T##T L7-,

1-2-5-6 FITC-DEVD-FMK % iV /2o 7 U R IgA @ StxL FEMET R b — 3 212wt 2 fH5E
hE DKt
1-2-2-5 L [AIBEIZ SXUBTIRIR SR OFREL, Ramos M OFHHL, Stk AWHL & 1T -7, Z D%,
APOPCYTO Intracellular Caspase-3 Activity Detection Kit % V> CTi& (L caspase-3 B HIAE O
HEITW, 7a—%A M A= —%HW T LT,

1-3 &5

1-3-1 “&EA TV v R IgA FBUEY) O (ERL

AKETIT 7007 ) LEEHWT Z8&EANAT Y v B IgA FEHY 1A XF X F D1
#l&1T-7-, CABL, CAB2 ODRB &M 2R M7 nE—2— F—Ix—Z—% M
TAAT7 U RIgAD HEHE LEHEZRIFFIRBITEX 214 7 U v RIgA3HL &~ b % {E
U BB T2 HAALTE AL TV =R Z—~H AT HZ L T8RN T U > R IgA %
B 2 —%E8L7- (Fig. 1-2), fE L7z~ ¥ —ZHOTHEFR LIEICLY vl XF X
T O G B ATV, Hygromycin B \Z X 2k 1T o7 & 2 A, EANCHHEOEIAZ 5 {EAE
Bz, 5575 fEIK) D DNA ZHiH L. PCRIC & D i#HT L7-fE R, & TR Clifs+
DIASNTNDZ 2R LT, ZHODOEIERTAA 7Y » R IgA BREBELL TWDH1E D
MEMERT DT, Zox7HEME L, v 7T v —$HuKIC Goat anti-mouse kappa %, #&
HIPTIAIZ HRP-goat anti-mouse IgA % A>T sandwich ELISA #4757, 5 ff{A4 T CE/AER &
G U CaEmW RN A bit, A7 U v R IgA OBBDBHER I NI, D727 T IgA OFEL
DS o T B RIZ OW T RICFEM R T 2D 5 Z L1 Lz, HEE, L8 JgHE TR
F—E BT TH D ACTIN2 ICTNTNRRIR T T A ~—2 AW T PCRIZ X Vit L
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7oL 2 A, ACTIN2 IZ DWW IR fR & B AR o i 5 Ciltfs - OEE A R Sz —F, H
. LEH, JBHIC W T ERBA CORBIR T OEN OV, 2D OBETOEAN
R 7z (Fig. 1-3), RT-PCRIC KL BfENTTH ., [FBRICIEEERHA TOA H 5, L 84, J 8HIC
FRERA N ROMEN RO, 3 DOE(E D mMRNA ~DEEE M s S 4v7z (Fig.1-4), =
DGR (dimer Tg) & BFAER (WT) DY A XFRXFOFEARRLI-ZEZA, fED
SREIC T, A LB IR YA XFTAFOEREZRE LR L 268 Lz (Fig.
1-5),

1-3-2 8k A 7Y » K IgA OFRBUENT

Dimer Tg & WT OHEN LEHFEEI A 2 /ER L HLH 8P 2 O TRz T o7 & 2 5,
dimer Tg TO A H SRR e Y a3 L 5 au, dimer Tg OIETHADHBIL L TV D Z L D3
W T& 7= (Fig. 1-6), Dimer Tg DIEMNL Z X7 E a2 L, HTH S, B L 84, B J 8Pk %
P TIERIT AT T Western Blot 217\, mir &M &AL 7 U » R IgA L Bbitd
AN RPBRH S, 8T v RN IgA BBLZ R L7 (Fig.1-7A), £7-. ZOMIZH H
O ZBIRICIHDFES LIicH oo BB A ROHEE LR 1L AT oG L
~7u TEE, H EHERESOMY L B b Ny Rig EEEO R RBFER Sz, #o
ZME T D Western Blot TIZ H 8, L8, JBHOHM TOSFEICENENFHEYL T 530 RO
H &z (Fig.l-7B), 7=, HEH Tl 30 kDa fHirlc & H 8 D gy & b b3 RS
N7-. WT TIIIEEITLSEM. BRI nd 59°, Western Blot T 7 /b S vZens
572, Dimer Tg M HHH L7=Z o R BEF DAL 7w R IgA &% X ¥ 7 F v —HKIZH L
BHHUIR 2 . B PUAICHT H 855T1A % I\ T sandwich ELISA TRERR L7= & Z A, dimer Tg M/~
A7V v FIgA BEREITRZ 7 BED 011%, #1930V 11ug Th-o7- (Fig. 1-8), Zh
HOFERNG, dimer Tg THEH, LEH, JBHFZ V7 ERRIBLL, —&FE A7V v NIgA &
LTHEINTWD Z L 2R LT,

1-3-3 A 7 U v K IgA FEMHURIZ L 5 StxIB D Ghs ~DiE & DL

FEHL LT TR D SIB ~DOifs Gz i3 5720, Stx1B Z[EfH{k L T ELISA 17>
7oo BUHSHPUAR, PLLBEIERDO &6 5 THRIE L7235 A I8V TH, PR O R KT 72
WD EANR G, MEAED SIXIB EFEETE 5 2 & 28 L7c (Fig. 1-9), WT X
TEPC15 TIIWILEE D LR B 72D o o, IRITHEBIHUA DS StxAB D U A R ~Di & % i
ECTEDLMNE I DERTT H72012, EFE L7z Gbs & V72 ELISA 12 & » TR HLIA T
B L7z DIG-Stx1B @ Ghs ~DfEH i L7z, AL L 7-HEMHTUAR DR EERFRIZ DIG-Stx1B
D Ghs ~DFEAMNLE S 7= (Fig. 1-10), WT <° TEPC15 (% DIG-Stx1B ¢ Ghs ~Dfi & % BLE
LZaotlc, ZNHOFRERND ., FEBLLIHUAD StXIB ~OfiAHEZ A L. StXIB DY
v R~DfEEELETE D ERH LN E 2o T2,

1-3-4 ~A 7 U v K IgAFEPLIRIC X D Stx1 O Mo HFnZhH
Stx1 % Vero #liff<° Ramos #lifii & VN> 7= Gb3/CD77 3 EL4 A O/t 2 5| 2 =4 =
ERIMBNTWD, 2T, 202 FEOMIEZ AW THEMHUAD Stx1 (237 2 Mgzt o Hh
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FZh A it Lz, 20 pg/ml @ Stx1 % 48 hr LB L 7= = & T 60% D Vero a2 fllia 58 2 it =
L7228, Stxl ZFEMHiil CRTALEL L TR < 2 & TR OEIA MR E KA LTz, 300
ng/ml OFEMHUROFTLERZ L 0 MIIEFEILEEIcifl Sz (Fig. 1-11), — ¢, TEPC15
RLWT D& X7 BRI TIEZ O X 9 23T A b vZeh o 7o, StxLIZ K D MsEX, Stxl
DO T R b=V AEFHETHIETRIDZ ENMOLNTWD, £ 2T PR Stxl
WZEDMIEDT AR h = ZAZWMHITE L0 E D DERETT D720, TR b—3 AR OIS
KL LTHbILD DNA OW ik, MBEEOIEHA~D KRR 7 7 F 2t O,
caspase-3 DIEMALD 3 2% T AR b— ADFRIE L U THT L7,

10 pg/ml @ Stx1 % Vero fifEiZ 48 hr 4LEEF 2% Z & T DNA OWr i{b23 7 5417223, 300 ng/ml
DOREV PR Z RiTALEE T 25 Z & T DNA OWr b3 5222l S ivfz (Fig. 1-12), WT D & X
7 E 4> TEPC15 Tid DNA OWr i{bOfillE A S g o 7o, RIS, v 0 MMEAFRY
WCHRAT 7 FIONB Y o~FEETHZENMOND X NI EThD Annexin V Z Tk
A7 7 FNE Y OMIAESNE~OFBEH AR L7z L 24, 10 pg/ml @ Stx1 % Ramos il
(Z5hr L4 2% Z & T Annexin V & &AL 7= Ramos flim D EIE& 1 E5H L, Stxl (2 X % Ramos
MO T R b= AOFBEN A LT, Stxl % 30, 300 ng/ml OEMHUR CTRILEES 5 = & T
KR 72 Annexin V BEMERIIE O 23 /L S iz (Fig. 1-13), F£7=. [AERIZ Stxl ALBRIC X
0 1& ML caspase-3 [ D Ramos fifOFI & 6 EH L7223, fEPPLA%E StxL IZHTLELL Tk
< Z & TEMAL caspase-3 [P OFIG 23 L7z (Fig. 1-14), Th b DOJiiE TEPC15 %
WT O & 2 37 BRI CIE R S e oo, 2D OFER X0 fEHLA Stxl 12 £ % Stxl
PRI DT R b — A Z2MHEITE 52 L 2L LT,

g "

Fig. 1-2 Construction of binary vector pBCHZ1/dimeric hybrid-IgA.
LB; left border of T-DNA
hpt; hygromycin phosphotransferase (hygromycin resistance gene)

pBCH1/dimeric hybrid-IgA

Tnos; terminator of a nopalin synthase gene

Jc; immunoglobulin Joining chain gene

35S; cauliflower mosaic virus 35S promoter

Teas1 and Teasz, chlorophyll a/b-binding protein terminators

Lc; hybrid-IgA light chain gene

Pcas, chlorophyll a/b-binding protein promoter

Hc; hybrid-1gA heavy chain gene

npt /7; neomycin phosphotransferase (kanamycin resistance gene)
RB; right border of T-DNA
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Hc Lc JC ACTIN2

dimer dimer dimer dimer
(bp) Tg WT Tg WT Tg WT Tg WT

1,500
1,000

500

Fig. 1-3 Incorporation of the dimeric hybrid-IgA transgene into the genome of A. thaliana

Genomic DNAs were extracted from transgenic (dimer Tg) and wild type (WT) A. thaliana. And
then, dimeric hybrid-IgA genes were amplified by PCR using gene specific primers. ACTIN2 is a
house-keeping gene of A. thaliana.

Hc Lc Jc ACTINZ2
dimer dimer dimer dimer

Tg WT Tg WT Tg WT Tg WT

Fig. 1-4 RT-PCR analysis of the mRNA for the dimeric hybrid-1gA
The mRNAs in dimer Tg and WT were reverse transcribed, and then cDNAs of Hc, Lc, Jc and

actin2 (inner control) were amplified by PCR using gene specific primers.
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dimer Tg WT

Fig. 1-5 Appearance of a transgenic plant grown on soil for 7 wk

anti-a isotype control

dimer

WT

Fig. 1-6 Immunohistochemical analysis of leaf tissue sections
Frozen 10 um sections of leaf tissue were stained with goat anti-mouse IgA (anti-a) or an irrelevant

goat IgG (isotype control). Bars represent 100 pm.
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Fig. 1-7 Western blot analysis of proteins extracted from leaves of transgenic A. thaliana

Total protein extracts of leaves were separated by SDS-PAGE under non-reducing (panel A; 7.5%
gel; 10 pug protein/lane) or reducing (panel B; 12% gel; 15 ug protein/lane) conditions, and then
blotted onto a PVDF membrane. Each immunoglobulin chain of the hybrid-IgA was detected with
goat anti-mouse IgA (anti-a), goat anti-mouse kappa (anti-x), and rabbit anti-mouse J chain (anti-J)
antibodies. Arrows indicate assembled dimeric hybrid-IgA (A), and arrowheads indicate each chain
after reduction (B). The positions of molecular weight standards are shown on the left in kDa.
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dimer Tg

D§ 0.5

3 I
0.5 4
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Total soluble protein (pg/ml) TEPC15 concentration (ng/ml) IgA

23.23 ng/ml

Fig. 1-8 Quantification of assembled hybrid-IgA on sandwich ELISA

(A) Hybrid-1gA in extracts of transgenic A. thaliana leaves, which contained the indicated amounts
of total soluble protein (TSP), was captured with immobilized goat anti-mouse k and then detected
with HRP-goat anti-mouse IgA (a chain-specific). The samples were from dimer Tg plants (closed
circles) or wild-type plants (closed triangles). (B) Standard curve for quantification of IgA. IgA
molecules that had been captured by the immobilized goat anti-mouse « chain were detected with
HRP-goat anti-mouse IgA on ELISA. Various concentrations of purified mouse myeloma protein
TEPC 15 were used to generate a standard curve. Data are expressed as means +SD of triplicate
determinations. Error bars underneath the symbols are not visible. The results are representative of
three experiments.

anti-a anti-K
0.8- 0.4=
2 0.6 0.3
=
)
O pa4- 0.2-
Y
E:'I 1 1 | | 0 1 1 1 |
IgA (ug/ml) 0 0.5 1.0 15 2.0 0 0.5 1.0 15 2.0
TSP (mg/ml) 0 045 0.9 135 1.8 0 045 09 1.35 1.8

Fig. 1-9 Binding of the hybrid-1gA plantibodies to immobilized Stx1B

Extracts of dimer Tg plants (closed circles), ones of wild-type plants (closed triangles), or purified
mouse IgA myeloma protein TEPC 15 (closed squares) were allowed to bind to immobilized Stx1B.
The bound hybrid-IgA was detected with goat anti-mouse IgA (anti-o)) or goat anti-mouse kappa
(anti-x). Data are expressed as means == SD of triplicate determinations. Error bars underneath the
symbols are not visible. The results are representative of three experiments.
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n 0.3+ TEPC15
@]
0.2m
dimer Tg
0.1-
O 1 1 1 1 1
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TSP (mg/ml) 0 09 18 27 36 45

Fig. 1-10 Inhibition of the binding of DIG-Stx1B to immobilized Gb3

DIG-Stx1B was pre-treated with extracts of dimer Tg plants (closed circles), ones of wild-type plants
(closed triangles), or purified mouse IgA myeloma protein TEPC 15 (closed squares), and then the
mixture was incubated with immobilized Gbs. The bound DIG-Stx1B was detected with sheep
anti-DIG antibodies. The dashed line indicates the absorbance reading without DIG-Stx1B. Data are
expressed as means *=SD of triplicate determinations. Error bars underneath the symbols are not
visible. The results are representative of three experiments.

120 —

100 dimer Tg
~ 80—
&=
> 60 WT N
8 =
> 40 TEPC15

20—

0 I I |
IgA (ng/ml) 0 100 200 300
TSP (ug/ml) 0 90 180 270

Fig. 1-11 Neutralization of Stx1 holotoxin by the plantibody

20 pg/ml of Stx1 holotoxin was pre-treated with an extract of dimer Tg plants, an extract of a
wild-type plants (WT), or control IgA (TEPC 15) for 1 h, and then the mixture was added to Vero cell.
After 48 hr incubation, cell viability was measured by a colorimetric cell viability assay. The IgA
concentration is effective for Tg and TEPC 15, and TSP for Tg and WT. Cell viability was exhibited
as a percentage of the control level (without toxin exposure). Data are expressed as means =+ SD of
triplicate determinations. Error bars underneath the symbols are not visible.
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Fig. 1-12 Inhibition of Stx1-induced DNA fragmentation by plantibody

10 pg/ml of Stx1 holotoxin was pre-treated with an extract of dimer Tg plants, an extract of a
wild-type plants (WT), or control IgA (TEPC 15) for 1 h, and then the mixture was added to Vero cell.
After 48 hr incubation, DNA ladder formation was observed on agarose gel electrophoresis. Lane 1,
untreated; lane 2, Stx1 only; lane 3, Stx1 + TEPC 15 (300 ng/ml IgA); lane 4, Stx1 + Tg (30 ng/ml
IgA); lane 5, Stx1 + Tg (300 ng/ml IgA; 270 mg/ml TSP); lane 6, Stx1 + WT (270 mg/ml TSP).

Stx1+TEPC15
None st (IgA 300 ng/mi)
E007 B0
i 36.2% 31.1%
G007 GO0
400 400,
2004 200
E DHerym - 7 1 o . iy [ - : v
:E} D102 100 104 10% 010 10* 104 108 010¢ 10¢ 104 105
Z Stx1+dimer Tg Stx1+dimer Tg Stx1+WT
S {lgA 30 ng/ml) (IgA 300 ng/ml) (TSP 270 pg/ml)
500 GO0 800
Q o, Lo}
- 245%)| . 127%)| o 28 6%
400 400! | 400§
2004 200 200
[Here ™ =T Lk T Lk} T ) D-—.n ey T Link]
010 10* 10¢ 10° D10* 10* 10¢ 10° o010 10* 10“__105

FITC-Annexin V

Fig. 1-13 Prevention of Stx1-induced apoptosis by plantibody

Ramos cells were cultured for 5 h in the presence of 10 pg/ml of Stx1 that had been pre-treated as
indicated. The binding of FITC-annexin V revealed cell surface exposure of phosphatidylserine. The
number in each graph indicates the percentage of cells labeled with annexin V. The results are
representative of three experiments.
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Fig. 1-14 Suppretion of Stx1-caused caspase-3 activation in Ramos cell by the plantibody

Ramos cells were cultured for 5 h in the presence of 10 pg/ml of Stx1 that had been pre-treated as
indicated. Activated caspase 3 was probed with FITCDEVD-FMK, and analyzed with a flow
cytometer. The number in each graph indicates the percentage of cells with activated caspase 3. The
results are representative of three experiments.

1-4 #%5%

ARFTIX SIB IZHRF RN 8RN, 7 U » RIgA ZRHBLT 5014 XF X F2/EHT 5
eIz, PR LIEIC K> TAA 7 U » FIgAH S, L8, JHEBFEEA LY A X T
R EAERL L WEHUAR DR EL & MHIRARIT 21T - 72,

Al NA T Y v RIgA ZREBESE L2007 1T —F—E& LT CABL, 2 DI A Hl#-4
L7 —4—%FHA L, 2O —4—3HHYOEIB N TH R EBE S
H7HE—H—O—D2L LTHLNTED, £, 2 DOBGETEFRIRFIZEIIE LD
FHaEO7rE—4—Ths [30], ZD7d, ZOTvE—X—%FfHTH5LTHATY
v KIgA ® HEH, L#EEZFRFICEBIHSEOND EE X, AEER LIy A XFXF0O
ATV R IgA OB EITE 1 gl LT 11 pg. DKL X7 ED 011%I2EL, B Y
7T —FY A TA)NA3IBS T aE—F—7pE RS TS rE——%
WTZBER OO SCRR D & 2 /X 7 3 B & [R5 L~V Tdh > 7= (Fig. 1-8) [31], M A FIH L7-#
Bz 2 Xy OFEAITEEE R EZ R L2581 Ta R RMEWZ EBRFIEE L
THHITWD, EEEIZ, "7V > R IgA ZUEETEALAT LHHEDIA e rA X
FAXF L COS-1MifTLEET DL, 1mg?DIgA #5720 D a A MR A XFXF 1K
600 F172DIZxF L, COS-1 TiX5 HHfEELRY | 100 FIEEDELR STz, TOaAX DA
IFEEO TR THLHME SN TEY, IgA ZEASEIETHHMEFIT Lz ¥ v EDRE
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ATEIREEMRZEZ NS LD b aX MUICERITH D Z L s s iz [8, 101, A ENEHW
TWRWA, TEMCIB W THARZ X 7 BEORB % LR SE 5 HEE LT, #oxrE
\Z/NaEER R 7 v Thh D KDEL BLANZ AT 2 HERM G TEY . N1 7 U v K IgA
DELBTITH OB Z L TRIAZEZBNEE5 2L T, VKR A NTONAT T >
N IgA OFEAEDBHGFTE S [32), ZNHOREERNS, CAB 7ot —F —I3HED L 572 2 43
F-DE R EEBR R CREESELIDICAD R e —4—Th5H I LT ENT,

AETH, “BENA TV v RIgAZRBASEDLZ E2HME LTI rA X T XFI HEH,
L#H, JBHOBEFEZEAL, B FHAMIEY ZERLTZ, BBLLTeAM 7Y v FIgA
Z IR ITCSA T Western Blot (Z K DT L7 & 2 A, “EELUANDIEOFUR L REL T\ D =
LR E T (Fig. 1-7A), £7-. BILEUETOMITNS HEOS FEE D b/ Sng s
J7EBBRM Sz (Fig. 1-7B), THH DX LRI ENFAET HBH & LT, — D3
JONTO X I EDRRNEZ HiLD, THETIZ, X ANTTBW TR IS IgA Uik
DRI T R T T AN TT T 7T —RBIC LD E T TnD 2 ERmESh Ty, v
A XFT AT THRBEOBENDEE WD ENEZLND [33,34], 7=, BloA[gEM L LT
ISHEY LB DO 2 R UORIHEOEN D D ARERRPUEDFEE SNV TV D ARENRZ X b D,
B & R ERBUCBWTC, FEFCTOME L7za ROFHEOFEND, FROBEO 7 L
— LY T7 MR T RSN TORFUT I, FIFUEE DR TIC K D2 X7 HD I AR—)L
T4 T ORI D Z EDREBINTND [35-37], FEEE. AFEIHAWZ AL 7Y v KIgA ®
H#BERTZRTAHATH, A E2a— K753 RO 585%7° CTG ZF|HLTED
H#EG 22 R TH 477 7 JBROWN, 26 72 JFRIZCTG TR > TCWnb, —F, vaA
XFRAFDF ) AR v Ea— RT5a KON CTGC OFIHFEIL105%TH Y |
70 KNAERERTE 1,000 72 JERIZ9.8 T 2 JBROEIATLIFA SR TWRNED, 20
Lo a FUNPURELG FORREZD EL CWAAREELEZBND, "7V v R IgA %
AW T LD BRI EA ST D T-DIITIN O OREZRRT 20BN H L5000 LIV,

R A X F RS RIS ST PUROTE ARG 5 72 DI E M Lz StxIB % v
ELISA 12k V., HUR~DOREEMEZHIE Lz 25, SIXIB ~DIREERGFHRFEANR LN
(Fig. 1-9), F7-. DIG-StX1B Z#HMPLE TRILIE L7z & Z A, MPHUEOREKRTFIIC
DIG-Stx1B O EFA{L L7z Gbs ~DfEA 3 LE S 7= (Fig. 1-10), EHHUAIZ L 25 DIG-Stx1B
D Ghy ~DFEA DFEABLEMARIT. FWMHIAD StXIB ~DJEEERIGHIFR & X < WHERI LT
oo THUHLORERND, HEMPURIL SXIB ITHEET 5 Z & T StxIB @ Ghs ~DfE & #BHEH L
TWDHZ ERRENT,

A FE B DS Stxl ORIz Z FRTE 57208 9 A StxL IS MED 2 FEO MK,
Vero i & Ramos #llfmz IV CHagt L7=. Vero Ali<> Ramos AR IZHIARAE 2 Gbs &2 78 H1
LTHY, 2D Gbs ZJr LT Stxl BSHIRIN IRV IAENT A h— A Z7H83 5, Stxl QL
12X V. Vero il Ramos FIlD 7 7R b — 3 ZA0NFFE S =08, St ZEWHLA TR -4
HZETTR M= 2RI SN T (Fig. 1-11~14), HEMHLAD DIG-Stx1B ¢ Gbs ~DifE & %
PRES 2 2 L0 n, HWHURIC K D Stk OO PRI RIL, HEWHTED StxIB ICHES
T 52 LT, Stxl MERIMI FD Gbs EFEE TE <20, MlRNMRATERI D L
IZLnEEBEZBND,
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U bkv, AETIE, EFE LIEZ VT StxIB R 2172 Bk A 7 U v N IgA 255
ToHvaA XFAF AR L BB L THEMPUAD SIB ~DFEGEZRFL VWL 2 &%
el L7z, = LT, 388 L 72 AEHUIR DY invitro (2B C Stxl OfiadtEs2 it 52 & %
HOENZ LT, Bbhlz 8RN 7V v R IgA BBl v A XX )% SC B v A X T
R L AL S D Z L TStxAB R AR SIgA Z R BT 5 v A XF X FOIERINFEETH 5
EEZOND, F. BONIHMHEZ VT, B TR S HUA L O g
SOAEHUR DRERELCHEE IOV T OB AR BHFFE 21T 5 Z LN ATRE L 7a o 72,
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#2 B OSIBICKT A WHRANAL T v N IgA FEH L 1A XF XF O/ER
2-1 A

lgA [XVEILE D K 5 2 KRR I C FEITAET 2HURD 7 7 2 TH U | RlED & O M
BAEMRLHERORAZHNTND, Mﬁt@mAiz\%#Jﬁ%ﬁbfzim%%ﬁb\

FAZ T EBAR IgA DREIEA~DEGENZ 233 D & 2737 'E poly-Ig Receptor (plgR) DAl sEL T
7% SC BNFEA L= SIgA & L TIFIEL TV D [2],SC MfEA 5 = & TN LEEHEIZ X D40
~OEBME, RS R ~OFREYED R E &\ o 7o BERE 2 45 L, RS C oo 2 &
MTED [3-5], Stxl D K 9 e FFRCWIRIRICFERA 72 SIgA Z/FRIC & AuE, REEHARE BT
B PR T &, THROMEERDEERN~DRAZFI < Z LD TE DHURESES & LTOFR
AR CE %,
K%T@\%1%T%wkﬁﬂBﬁﬁﬁﬁﬁﬂ479yFMA@HﬁﬁLﬁiJ%ﬁB%
IZINZ T, SCEBI T HHEMITEANT S Z & T, WA A 7Y v RIgARE L v A XFXF
ZAERLL7-, J4H. SC DFEBUCH CAB Yt —H —%ZFIH L TIl-SCHHAI v b2 ER L
72 (Fig.2-1), EL T, "7 Vv RIgAFRBL Y N EIRIT—2DN A F ) =T Z—~iF
AL, GUWIRINAT Y v R IgA BB 2 —%2{ERI L7z, 2L C, 77unr7 U Ak
FVET WM THL YA A X T AFIEBFEEAT DI ETHWANA 7Y > R IgA 3§
BoaA XFXF a2 L, BB LT IgA OMRIENT 21T - 72,
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EcoRV  blunt blunt Xba I XhoI Spel

4

HindIII Sacll SacIl HindIIl

|
—mi

Hind I Sac I Hind I

HindIII Sacll SacIl Sac I HindIII

P SC ESTE - OY

Sacll T Sacll

Fig. 2-1 Construction of Jc-SC expression cassette
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2-2 MEbR KOV

2-2-1 #B}

Vector

pcDNA3.1/Jcl4

pcDNA3.1/SC

pGEM3zf/hybrid-IgA expression cassette
PGEM5zf/Pcag:

PGEM5zf/Tcag:

PGEM5zf/Tcagz

pUC19

[ S
Acetic acid
EcoR V

10 x H buffer
Mung Bean Nuclease

10 x Mung Bean Nuclease buffer
Goat anti-mouse plgR
Sac I

10 x L buffer
Sal I

10 x H buffer
Sma I

10 x T buffer

0.1% BSA
Sodium acetate
Spe I

10 x M buffer
Xba I

10 x M buffer
Xho I

10 x H buffer
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(55531 )
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Primers

Gene Name of primers DNA sequence

CAB terminator Hc-T1-PGrv 5-GATGACTCTTCAGTTAAGC-3’
CAB terminator Lc-T2-PG rv 5'-GCTAACATCCGAGAATC-3’
CAB promoter P2-LcF 5'-AAACGCTTGGCTGCAAT-3'
35S promoter 35S-prom 5'-GGAAGTTCATTTCATTTGGAG-3'
IgG L chain IgAlccrk 5-GTTGATGTCTTGTGAGTGGCC-3’
J chain JCF15 5-TCTTTCTAGAGTGAAGACAAGA-3’
SC plgR (seq) 2-R 5-TTATTAGGAAAGGACAGTGG-3'
SC SCF-Xho 5'-CCTCTCGAGTCTCTTTAGTTGGCAAAAGGC-3’
SC SCR-Xba 5'-CTTAATCTAGACAAGCAATGAGGCTCTACT-3'
& vy EHhH buffer 2

50 mM Acetate buffer (pH 5.0)

05M NaCl

0.5 mM EDTA

0.17% Protease Inhibitor Cocktail for plant cell and tissue extracts

L MilliQ water

Z DM OFEHT 1-2-1 = 5 R
2-2-2 SyWRIANA T ) R IgA BB ASA ) —_ 7 X —D{EHR

2-2-2-1 pcDNA3.1/Jc14 il [ fi% 5 L ER

pcDNA3.1/Jc14 % HilpREESE Xba I & Xho I CRLEE L 7=, £9°.4 ug ® DNA H> 7 /L2 10 x M
buffer 3 pl, il [REZZE Xba I (20 U/ul) 0.5 ul, Xho T (10 U/ul) 1 ul, DNase free MilliQ /K & il z_,
28530 ul £ L7, 37°C T3 hr A > FaX—T gL, HREEERGR 18 ul & 10 x
Loading Buffer 2 ul Z/E&A& L. 1.0%7 41— A (SeaKem GTG agarose) (ZC TAE /Xy 7 7 —Hi
T 100V, 40 min EXIKEN 1T o772, 1ug/mlEBr 1 C15min gL 5 L7z, UV BEHZ XD
DNA Z 854k L. 500 bp {13 ® Je 5T /3 K% 80% ethanol TUEis L7 A v & —F A 7
LYy FEHAWTEID L. 15ml F = —7 ~[EIY L7, i\ T MinElute Reaction Cleanup
Kit Z W TEIX L7277 6 DNA Offitti Z . Kitiisfto 7 m b a—/uZfig-> TiT o7z,

2-2-2-2 pGEMSZf/Tcage D il BB 3 AL R

PGEMSZf/Tcape % HillFEF%FE Spe I & Sal I TRLEE L7z, £9°, 1pug ® DNA #7210 x H
buffer 2 pl, HIFREESE Spe I (10 U/ul) 1 ul, Sal I (12 U/ul) 1 ul, DNase free MilliQ /K Z 1 %,
EEZ20pul £ L7z, 37°C T3hr A ¥ a_— 3 v Uiz, KL MinElute Reaction Cleanup
Kit Z ., Kitikffo 71 b a— it TiTo 7,
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2-2-2-3 Jc 51 & pGEMSZfITepee DT A 77— a3 Vi, TR A

Xbal & XhoI CHIEEEFRMLELL 7= Jc Bis &, Spel & Sal I CTHIIPREEFALEL L 7=
PGEMSZf/Tcase D7 A 77— a U RIS EAT o T2, BOSIKOFREIT 1-2-2-6 & [FEEIZITV, 16°C
T30 mn A r¥a—rarli, T4 a rRSEERWT 1-2-2-7 L REBEDFIET
E. coli DHSa DB #AHLZ 1T\, LB/AmMp ~EHAHL L 72 Bk % 50 wl #3475 L, 37°C T—Bhk%
L7z, BH, BFonizae=—%7>7L—rE LT, IF15 & Lc-T2-PGIv &7 T A ~—
WZHWT, 28 =—PCRIZLVA v — b DOFEEFER LT, AP —hEGATWzanrm
=—% LB/Amp i iRBs 1 3 mlCHER L. 37°C (2 C—WriE & 9 K5 L 7=, QlAprep Spin Miniprep
Kit Z W, Kit iIR(TO 7\ b3 — )Ll > THR LICEK N7 7 A Fefiti L7z, 556
Ni=7F A3 F% pGEM5zfllc-Tease & L2,

2-2-2-4 pcDNA3.1/SC O i FR % 35 ALE

pcDNA3.1/SC % il fRE%ESE Xba I & Xho I TRLEEL 7=, £9°. 4 ug @ DNA B> 7112 10 x M
buffer 2 pl. HJFRE3E Xba I (20 U/ul) 0.5 ul, Xho I (10 U/ul) 1 pl, DNase free MilliQ /K % /il z_.
LBA 20wl L L7z, 37°C T3 hr A v ¥ a~— g Uiz, fHIIREEERIGK 18 ul & 10 x
Loading Buffer 2 ul ZJ&4& L. 1.0%7 % = — A (SeaKem GTG agarose) (ZC TAE Ny 7 7 —H
T 100V, 40 min EXIKEN AT o772, 1ug/mlEBr 1 C15min gL 5 L7z, UV BEHZ XD
DNA 5k L. 2 kbp £F1T D SC s D/ K% 80% ethanol THF L= v X —F A 7
¥y FEHWTEIY L. 1.5ml = —7 [\ L7, i\ T MinElute Reaction Cleanup
Kit Z W TR L 7270725 DNA oflitti z2 . Kit iIRffo 7'\ b 22— i2ié»> TiT o 72,

2-2-2-5 SC Ein1 D Figft

Xbal & Xho I THLEE L 7= SC {5 1-% Mung Bean Nuclease THLEE L, —AEH DNA KD
Vb x17 > 72, SCiEfn¥ 3> 7L 10 ul IZ 10 x Mung Bean Nuclease buffer 5 ul, Mung Bean
Nuclease (30 U/ul) 0.5 ul, DNase free MilliQ k&%, 4&% 50 ul & L7z, 37°C T 10 min
V¥ a— 3 Lz, FERIE MinElute Reaction Cleanup Kit % fA\Vy, Kit #fto 71 h=—)1
\ZHE > TIT o T2,

2-2-2-6 pGEMS5Zzf/Tcapy DI FRIEEFALEL, it U > b L e

PGEMS5Zf/Tcap: % il [RE%FE EcORV TR L 7=, £7°. 1 ug @ DNA H > 7 /{2 10 x H buffer
2 ul, fHIBRE%E EcoR V (15 U/ul) 1 ul, DNase free MilliQ k&l x, &% 20ul & L=, 37°C
T3hArFa— 3 Lz, FERIZ MinElute Reaction Cleanup Kit % Uy, Kit st~ 1
ka2 — > TiTo 7, KR L7 DNA H o 7z oW, 1-2-2-5 L [REED FETHLY >
FR LR 217\, MinElute Reaction Cleanup Kit TR L 7=,

2-2-2-7 SC {n¥ & pGEMSZfTeasr D 7 A 77— = UG, TEE AL

Xbal & Xho I CHIPREEZFALE L, ik L7- SCEIE ¥ & . EcoRV THill[REFZEMLEE L, it
U A LTz pGEMSZETeast D7 A 77— a U G E AT > 1o, IOSEOFHBLIL 1-2-2-6 & [FlkE
IZATV, 16°C T30 min £ ¥ a_X—ar Liz, A7 a VRGN ZHWT 1-2-2-7 &
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[A#k D J5775C E. coli DHSa OFFE LA 17\, LB/Amp ~JEE#aH U 7= ik % 50 pl @A L,
37°C TMiEE L7, #HH, BHohlcae=—%7>71—Kr& LT, plgR (seq) 2-R &
He-T1-PGIv & 7T 4 ~—IZHWT, a8 =—PCRIZEV A vV —FDOHFELFHER LIz,
Y b &G ATV 2 m = — (% LB/AMp RS HE 3 ml (A L, 37°C 12 TR & 9 K5
L7, QIAprep Spin Miniprep Kit % >, Kit IRfFD 7 1 b 23— 2> THE LT EKD D
TITAI REHMB Lz, 5oz 7 A % pGEMSZf/SC-Tcas: & L 72,

2-2-2-8 pGEM5zf/Jc-Tcaga. PGEMSZE/SC-Teap: il [R5 WL EE

PGEMS5zflic-Tcasz. PGEMSZF/SC-Teas: & Z 4VZ 41Ul BREEFE HindIl & Sac Il CTALER L 72,
PGEMSzf/Jc-Teapz 13 4 ug @ DNA H > 77112 10 x M buffer 2 ul. i FRE%3% Hind L (20 U/ul) 1 pl.
SacIl (15 U/ul) 1 ul, DNase free MilliQ /K% iz, 428 % 20 ul & L7, pGEMSZF/SC-Teap: 1T
4 ug ® DNA #7112 10 x M buffer 5 pl, fillFRE£E HindII (20 U/pl) 1 pl SacIl (15 U/ul) 1 pl,
DNase free MilliQ K&z, &% 50ul & L7, 37°C T3hrf o FaX—T =3 L7, il
A% R RO & 1.0% 7 41— A (SeaKem GTG agarose) (2 C TAE /3w 7 7 —H1T 100 V., 40
min BRIKEI 21T -7, 1 ug/ml EtBr T 15 minfg & 5 L72#%., UV BREIC L Y DNA Z#4%
fbL. BARDGF-8&D/S > F% 80% ethanol THEF LI v ¥ —F A 7Lty P2 HWT
oL, 1.5ml F=—7 [\ L7z, i\ T MinElute Reaction Cleanup Kit z F > CEIL L
727 vinb DNA ofittiz . Kit ivff o 7'\ b a2 — W Zié > TiT o 72,

2-2-2-9 pUC19 DO [REFFRALER, Wi U Rk ALBE

pUC19 Z il [RE%3E Hind Il TALEE L 7=, 2 pg ™ DNA ¥ 7 /1{Z 10 x M buffer 2 pl, HI[REZ
% HindII (20 U/ul) 1 pl, DNase free MilliQ /K /M zx., &% 20l & L7z, 37°C T3hr A >~
X2 _X—3 g3 > L7z, KT MinElute Reaction Cleanup Kit 2 A, Kit st~ v k a2—1(Z
B> THT o7z, KEHLL 72 DNA B0 7/ DNWT, 1-2-2-5 & [REED FIE TR Y » ER (L ALHE %
1T\, MinElute Reaction Cleanup Kit TR L 7=,

2-2-2-10 Jc-Tcaa. SC-Tcapi. pUCI9 D 3 B — R T A 7 —3 3 Vi, TR HRH

2-2-2-8, 2-2-2-9 TYEL L7z, Jc-Tcage. SC-Teapr. PUCL9 D 3 DD DNA 75 7 A v k& ]
W23 E—RTA = a VRIS EIT 572, Jc-Teasn SC-Teasr, pUCL9 DE /L LS 5:5:11 & 7
% & 9. Je-Tcapa. SC-Teapi. PUCL9 % iEA L. DNase free MilliQ K C10pl iZ A AT v 7 L7z
1. Ligation Mix 10 ul ZIE& L. 16°C T30min A > F a_—L g L, A5~ a VK
JERE & FN T 1-2-2-7 L [AIRED J514: T E. coli DH50 DIFE#EHAZ 1TV, LB/Amp ~TEE s L
7o % 50 ul @A L, 37°C T—HiE& L7z, ¥H, fonican=—%27 7L —F&L
T, Le-T2-PGrv & He-T1-PG v 27T A v —IZJHWNT, am=—PCRIZLV A ¥ —FDFH
MAMR LT, AV — b EEATWzae =— % LB/Amp iERE# 3 ml (ZHEE L, 37°C
2Tl & 5 85 L7-, QlAprep Spin Miniprep Kit 2\, Kit st 71 b a— /it -
TERELEZERNO 77 A Refith L7z, 567277 2 I % pUCLI/Tcapz-Je-SC-Teast
L7,

39



2-2-2-11 pUC19/TcaB2-Jc-SC-Teasr Difill SREZSRALER i U b ALsf

PUC19/Tcaga-Jc-SC-Teap: % HillBRE%SE Sac Il THLEE L 7=, SIS OFHEIL 1-2-2-4 & [FIREICAT
VY, 37°C T3 hr A Fa~X—3 3 L7, QIAquick Gel Extraction Kit Z T, Kit ifi:fFD
FE R SR DORERTED 7 1 b a— uiZht> T, Sacll MONRZREH L7z, B L7- DNA ¥
YT ATONT, 1-2-2-5 L[RERD FIETHLY VR (LALEE A 1T\, QIAquick Gel Extraction Kit
TR L7,

2-2-2-12 Pcag & pUC19/Tcap2-Jc-SC-Teagt D7 A 7 —3 3 Vi, B Haifh

1-2-2-9 THillPREFFRLIE LTz Peap BAs - & 2-2-2-11 THIREERAH, BV b L7z
PUCL9/Tcap2-Jc-SC-Teasr D 7 A 77— a U RIS EAT o T2, RISIKDOFHEIT 1-2-2-6 & [FAERICAT
VW, 16°C T30 min A ¥ aX—Ta Lz, T4 — a3 URIGIEZERWT 1-2-2-7 &Rk
O J51%C E. coli DH5a DJEE #2417\, LB/AmMp ~JEE#aH U 7= Hik % 50 ul ¥4 L. 37°C
TR L7, BH, Bonh/ran=—%27 7L —hrE LT, P2-LeF L ICREZT T A~
—|IZHWT, 28 =—PCRIZLV A >V~ OFBEMR L], 4P —F E2EALTWZ2
1 =—(% LB/Amp #&{IEEGH 3 ml [ZHEE L, 37°C I CT—BiR & 9 55# L 7=, QIAprep Spin
Miniprep Kit # i\, Kit IR 71 b a3 — W ZH> THEE LTEEKRN D 77 A REHH L
2o BN 7-77 A3 R%& pUC19/Jc-SC expression cassette & L 7=,

2-2-2-13 Tepee D7 A 77— a U ST > 7 v O

4 ug @ pGEMb5zf/Tcasz (Z 10 x M buffer 5 pl, il FRE%£3E HindIIT (20 U/ul) 1 pl, DNase free MilliQ
KEMZ, 2% 50ul & L7z, 37°C T3hr A > Fa— 3 Lz, F#IT QlAquick Gel
Extraction Kit Z V. Kit IsifO 71 k a2 — it » T 7, FERLL 7= DNA ¥ 7 Lico
WC, 2-2-2-5 L [RIKED J5 15 T LA EE 2 17V . MinElute Reaction Cleanup Kit THHL L 7=,
FEEL L7297 r 8 ul, 10 x L buffer 2 pl, ilBRE%5E Sac T (10 U/ul) 1 ul, DNase free MilliQ 7k
ANz, &2&%220ul & L72.37°CT3hA ¥ 2~— 3 L7=% . MinElute Reaction Cleanup
Kit THIL L7z,

2-2-2-14 pBCH1 | PR 35 AL

pBCH1 % HllfR[#%% Sma 1, Sac I CLELL 7=, 2 pg ® DNA > 712 10 x T buffer 5 ul,
0.1% BSAS5 pl, HilfRE%E Sac I (10 U/ul) 1 ul, Sma I (10 U/ul) 1 ul. DNase free MilliQ 7k % il
2 EEZ50ul & L72,30°C T3hr A v =— 3 L7, BT QlAquick Gel Extraction
Kit # V., Kitisfto 7 e b a— it ->TiTo 7z,

2-2-2-15Teass & PBCH1 O T A 77— 3 U it R HRA

2-2-2-13 TH#E U7z Teaee &, Sma 1, Sac I THlfREEFREE L72 pBCHL O F A 7 — 3 >
RIGZEAT > Te, ROSHEOFEIE 1-2-2-6 & [AARIZITVY, 16°C T30 min A > F=2X— 3 L
2o TA T —va VROSKE VT 1-2-2-7 & [AEEO 15T E. coli DHSa O EHRM 21T,
LB/Km ~JE s U 7= ik % 50 ul ¥4 L, 37°C CT—Wufs& L7-, ¥ A, HSohizapg=—
77 L—hkELT, 35S-prom & Le-T2-PG rv 277 A4 ~—IZHWT, 22 =—PCRI|Z &
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DAY —NOREBELZMEZR LI, A ¥ — FE2E ATV o3 =—|% LB/Km &AL H 3 ml
(ZHERE L, 37°CIZC—MRIE & 9 8548 L7=, QIAprep Spin Miniprep Kit # FV >, Kit i{kfF o7 1
Fa— > THEEBLEHKNO 77 ZAI Fefii Lz, o772 Fa&
PBCHL/Tcas2 & L7z,

2-2-2-16 pBCH1/Jc-SC expression cassette ¢ /E#

pUC19/Jc-SC expression cassette & pBCH1/Tcap: % il [RE#% HindII, Sac I CTHLEEL 7=,
pUC19/Jc-SC expression cassette 1% 2 ug @ DNA > 7" /L2 10 x M buffer 2 pl, #IFRE£E Hind
I (20 U/l) Ll SacT (10 U/ul) 1 ul. DNase free MilliQ k& % . 4&% 20 ul & L=,
PBCHL/Teas2 13 2 ug @ DNA > 7112 10 x M buffer 5 ul, HIFRELSE HindII (20 U/ul) 1 pl.
Sac I (10 U/ul) 1 pul, DNase free MilliQ K% Nz, 284 50 ul & L7z, 37°C T2hr f v ¥ =
R— g L%, QIAquick Gel Extraction Kit Z W CTHELIL 72, KL 7= 2 FEE D DNA
P TNERNTTA T =2 a YRS EIT > T, ORI OFET 1-2-2-6 & [FIERIZITVY, 16°C
T3 mnA rFax—rarllz, 47— a KGR EAWT 1-2-2-7 L REOHIET
E. coli DHSa DS EHAHAZ 1TV, LB/Km ~JEE AL L 72 ik A 50 pl @47 L, 37°C T—Hhks
#L7, ¥AH, fohlcaon=—%7>71L— KL LT, P2-LcF & Lc-T2-PG v 27 7 A4~
—IZHAWT, 28 =—PCRIZLVA VY- NOFEEHER LT, 1P — b EeEATWZ
1 =—{F LB/Km JEREH 3 ml [ZHEE L, 37°C ([ C—BEfRE 9 55# L7z, QlAprep Spin
Miniprep Kit # ), Kit IO 71 b 32— WZHt> TR LTZERN O 77 A REft L
2o N7 7 A3 K% pBCH1/Jc-SC expression cassette & L 7=,

2-2-2-17 pBCH1/Jc-SC expression cassette D Hll[REEE LR, il U R ALEE

pBCH1/Jc-SC expression cassette - ifil] [RE%5& Hind I CALEE L 7=, 3 ug @ DNA H > 712 10 x
M buffer 5 pl, HIFRE%ZE HindIII (20 U/ul) 1 pul. DNase free MilliQ k& iz, &% 50ul & L
72o 37°CT2hr f ¥ a_X— 3 Lo, FERIE QlAquick Gel Extraction Kit 2 Y, Kit 7R
fo7a ha—iiit->TiT-o 72, FBRIL7Z DNA 2 7o, 1-2-2-5 & RIERD 51k
THLY U ER{LALERE A2 47V, QIAquick Gel Extraction Kit THEHL L 7=,

2-2-2-18 hybrid-1gA expression cassette & pBCH1/Jc-SC expression cassette 7 A 7 —3 = > i,
AR i

1-2-2-12 THiIPREZELLER L 7= hybrid-1gA expression cassette &, 2-2-2-17 THilIPREEZE LI, i
U »E{k L 7= pBCH1/Jc-SC expression cassette 7 A 77— a Vs w7272, NUGR DO FHL
1% 1-2-2-6 L [AERIZITVY, 16°C T—HiAf v FaX—Ta Lz, A4 57—V a Vb E A
W 1-2-2-7 L [AERD 5L T E. coli DHS0 DFFE A 21TV LBIKm ~EE A L 72 EiK &
50 ul A7 L, 37°C T—Mks&E L7, BH . HFohican=—%7 71—k & LT, IgGk NotF
& IgAlcerkR 275 A4 ~—IZ/AVWT, a2 =—PCR IZL VW A > I — FNOHFELHER LT~ 1
v —hEEATWzae =—(% LB/IKm & {IRE:H 3 ml (ZHEE L., 37°C (12 C M & o K54&
L7z, QIAprep Spin Miniprep Kit Z >, Kit iIcffD 7 1 b a— /2> THEE LT IR
FI A RERIH Lz, B5h7/=7F %3 K% pBCH1/Secretory hybrid-IgA & L7=,

41



2-2-3 ZyURIANA T ) R IgA B 1A X F X F DR

2-2-3-1 Agrobacterium tumefaciens GV 3101 D& #irffa

1-2-3-1 L[FEIBRIC, =L 2 bRl — 3 &% T pBCHL/Secretory hybrid-lgA % A.
tumefaciens GV 3101 ~¥& A L 7=, B -8 A L7 H ik % LB/Km 7L — ~Z 50 pl #347i L, 28°C
T3 HRELL, 3 AR, fonlan=—%7 7L — K& LT, P2-LcF & Lc-T2-PG v
BT IA~—IZHNT, I =—PCRIZLY A ¥ — h@ﬁﬂm‘ﬁ%}a Lice AU — &5
ATV anm =—(% LB/Km &AL 3ml (THER L. 28°C I C—HiRE H & LT,

2-2-32 fEFIR LIEIC kA YA XF X F~DO HE., L#H. I8, SCHEETDEA, BBk
2-2-3-1 CIEEHsHa L7- A. tumefaciens # VT, 1-2-3-2 L[EIRED LTy A XFXF D
SRR AT 72, £7-. MS/Hyg % T 1-2-3-3 L [ARED LT, WEERHAR DL 217

-7,

2-2-3-3PCR L% H#{, L, J84. SC @Ot

2-2-3-2 THRLNfEE~D H 8, L8, J8. SC BB DEANE 1-2-4-1 L[FAERD HFIET
PCRICE VR LT=, 7T A ~—& L CTHEHIZIZ 1gG Heavy NotF & 1gA-H/NotR. L 41213 IgGk
NotF & IgGk NotR, J#4(Zi% JCF15 & JCR, SC i#{m -1 SCF-Xho & SCR-Xba & 77 A ~
—E LML,

2-2-3-4 YT LA HEH, SC & /X7 B DOk

2-2-3-2 THOLNTEEN S IEZRILL . 1-2-4-4 & [FEED kTR m%E{T>72, SC D
BHciE, — &Pk & LT 0.3% BSA-PBS T 1 pg/ml (2744 L 7= Goat anti-mouse pIgR %, —
RPURIZIE 0.3% BSA-PBS T 1 ug/ml (7% L 7= Rabbit anti-goat 19G-AP Z i H L 7=,

2-2-3-5 X X7 EHh

2-2-3-2 THOLNTEENBRELBRINL . A ~AIL, WIKRER LN THRE S E7-%. #L
BT DI L, # v 7 8hi buffer2 2Nz TREB L7-%, 15ml F=—71ZB L, KE
T1hrfE L7z, 4°C, 21,500 x g CT10miniE.L L, EiFERO 1.5 ml F = —7 ~[[Eltk, k=
EORFED 10 430 1 8D 1 M Tris-HCI (pH 8.0) Z¥#shi L. Acetate buffer 2t L7, 4°C
21,500 x g C10 minzE.L L, EFEEV I LE LTI LT, Yo7y 7 E /%f“@
WE 1L 1-2-4-5 L [FAIEED J51% T BCA Protein Assay Kit # V., Kit ikt 71 b a— 1 iZiE-
TITo 7,

2-2-3-6 Western Blotting (2 & 5 38 ~A4 7 U » K IgA Of

2-2-3-5 T L7z & o X7 % VT 1-2-4-6 & [AIERD 55T western blot (2 K 2 434N
A7V v R IgA OB Z1T -7, BEHURIZIE H 8o R HIZ Can Get Signal solution 2 € 500
5247 L 7= HRP-Goat anti-mouse IgA # i/l L, SC O HIZIE 1 KHLAIZ Goat anti-mouse
plgR % Can Get Signal solution 1 C 1 pg/ml (ZFA%L L, 2 &HiIARIZ HRP-donkey anti-goat 19G %
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Can Get Signal solution 2 T 0.4 ug/ml (ZFHHL L TR L 7=,
2-2-3-7 Sandwich ELISA IZ X 21 7 U v R IgA FUR DR H

2-2-3-5 THIH L7= % /"7 E & AT 1-2-4-7 L [RIKED 775 C sandwich ELISA 21TV, ¥
BHBLinA7Yy RIgADEEER LT,

2-2-4 S3WRIANA T U R IgA OPEIRFEYT

2-2-4-1 ELISA 1T X 2558 ~NA4 7 U K IgA @ StX1B ~DF5 AP O R

2-2-3-5 T L7 % o B & VT, 1-2-5-1 & [RIEE J57E CREFI{E L 72 Stx1B % v /-
ELISA Z4T\, FEHL L7200 A 7 U » R IgA @ StxIB ~DOfEAMEZ2 R L1Z, H8EOM
Hi1Z13 0.1% BSA-0.1% Tween 20-PBS T 1,000 f%(Z 47 #R L 7= HRP-goat anti-mouse IgA Z 8] L .
LEHORHIZIT 1 RPUAIZ 0.1% BSA-0.1% Tween 20-PBS C 1 pg/ml (274 L 7= Goat anti-mouse
kappa, 2 RPLIAIZ 0.1% BSA-0.1% Tween 20-PBS T 0.5 pg/ml {27 %L L 7= HRP-donkey anti-goat
IgG Z M L, SC O HICIZ 1 RPLAIZ 0.1% BSA-0.1% Tween 20-PBS T 0.5 ug/ml (ZFHHL L
7= Goat anti-mouse plgR. 2 KFUAIZ 0.1% BSA-0.1% Tween 20-PBS T 0.5 pg/ml (2% L 7=
HRP-donkey anti-goat 19G Z i L 7=, # > 72>\ Tid, IgA & & LT 0.1, 0.3, 1.0 ug/ml
(Mo X7 EE L LT0.09, 027, 09mg/ml) &725 Xk HIZFHR LT,

2-2-4-2 MTT iE%& oA 770 > R IgAIZ K 5 StxL fifn B2t o fnsh R o ket

2-2-3-2 CHEBL L 7= v m A X X 0 B AR ST HE TR DS St OMifa 2 FfnT& %
DNE D DE | 1-2-5-3 L [FERED J7HET MTT IEIC X 0 BT U7z, MU Stxd 13 10 pg/ml
2725 X212 "7V FIgA I3a &R E 100 ng/ml 1272 % X 9 IZIRG L THEH L7z,

2-3 FEERfE R

2-3-1 WA 7 U R IgA FEBLREY) O VERL

ARETIET 7oy 7)o hkE W THiog 70 v R IgA BBy a1 XFXFDOE
WAIT o7, RFETIE, Pcas. Tcasts Team 2 L72 Jc-SC EEL Ay FA{ER LT, H1 &
TER L7 A 7Y » R IgA BBy Nz, FA—0NRAF U —_7 X —|THAIAT T
ETHWRINA T Y v RIgA BT Z— 2 LT (Fig. 2-2), (FRL7-~7 2 —%H\T
HEFPR LIEIC LD e XX OREES ATV, Hygromycin B I L2 EZ To72 & 2
A, FEHNHHEOERE 12 EIRS7-, S 57z 12 fER2> 5 DNA 4 L, J 88 s 112
FpRIN72 7 T A4 ~—% T PCRIC L Y fiffT L7-AE R, 8 A TEEBTFBNIHEASN TS Z
& HHER LT-, F£7-. Hygromycin B ifift:d 12 KN SHH L= 7 B 4% $T L $HPUA
& HUH SRz v 7z sandwich ELISA IZ K DRI L7- & 2 A, BT O AR S 72 8
fEETAA 7 U > B IgA OFBLNFER S 4Tz, Z D72 T IgA DFRBLD Fe b @ h o T iRz
DUWTHIZFEMZefffT 2D 2 Z LI Lic, HEH, L84, J8HE SCICENENFRINN 2T Z
A~—ZHWTPCRICEVEIT LT L Z A, IEISHA (Secretory Tg) TOA H #4, L #4.
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184, SC AT OHIEAR b, N DOMETOEANHER SN (Fig. 2-3).

2-3-2 SrRioNA 7Y R IgA OFSBUENT

Secretory Tg & WT OFE, EOEHEUI A 2 /FR L, Ht H $H55UAK, HT SC Hilk % v Tha
Yett i1 o7- & Z A5, Secretory Tg TOH H $4, SC ICFNFHUTH R RGN /b,
Secretory Tg DEE, X THUANRELL T\ D 2 E D3R TE 7= (Fig. 2-4), BETIHMHEMEART
[FIFREE DY’ [ O T3, 22 TIRRE & AEE R TR IRV L2 /L b7z, Secretory Tg @
WEND X X7 B2 U Bt H 8, it SC $HHuiR & FH v TR IT A1 T Western Blot 2470 Y,
B BN R NA 7 ) » RIgA LB b Ny ROV S, 2o A 7 U » K IgA
BHE MR LTz (Fig.2-5), I L7z g7 v RIgA Oy f&EiF=a be—/LE LT
Wiz~ ZHEE O3 WA IgA L VKo 7o, E2, FoMIc b ilEEERL O SC <o H #{o —
BN, HEBEEERSOMY) & B o\ Rig EEED N RSHER S 417z, Secretory Tg 7>
S L& v 7o, 7 U v R IgA &% X ¥ 7 F v —HURICH L #HpiiR %z, Bt
RIZHT H $HHTIAR%Z F VT sandwich ELISA TR L 7= & = A, Secretory Tg D /~A 7 U+ K IgA
FEHLRIIR X /N7 B & D 0.063%, ¥ 1gilh 13.9 ug Tho7z (Fig. 2-6), ZALH DOFEFM
5. Secretory Tg THA 7 U w NIgADIEHL L oW & U THEE SN TWD 2 & s LT,

2-3-3 pURIANA T ) R IgA R IARIZ X 5 Stxl OsffifiazztE o s h &

FEHL L TAEMTUR D SIB ~DFEEMVE LR T 5729, StxIB # [EfH{k L T ELISA 17>
7oo PUH PR, PLLEEIEO EL L TR LESEEICB W TH, IR DOIR AR 72
WHEED EFN RO, HETUEN StXIB LA TE 5 Z L&l L7z (Fig. 2-7), WT X
TEPC15 TIFWOLEED LA N R 6oz, E£72. HUSC HiikEZ AWz T b HUAD
TEPERAERRREE D EFN R BAL, W OREMHAN StXIB LA TE 52 L 2R L
72 PLSC Pk & 7= ELISA Tix., WT < TEPC15 {2/ % C dimer Tg THREL W 7=t
FIZBWNTHIOEED EFITR 67> 7o, I, Vero fllidZ W TREHUED StxL 125t
T DA O PRI R A2 L7z, 10 pg/ml @ Stx1 % 48 hr 4LEE L 7= Z & T 30% Vero
Ja S HERRAE A il Z L7223, Stx1 % 100 ng/ml OREMHTA CTRIALEE L T < Z & CTHllastITESR
[l &7z (Fig. 2-8), — 5 C. TEPC15 o WT D ¥ L X7 EHIHEM TIXZ D KL 9 72 3%
Roneholz, THHOMELY | BB LMW HIRN StxIB &fES L, Stxl 12X % Vero
AL OAPIFEZ IHI TE H 2 LA BT LT,
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SC ,Tcaet Tcae2

pBCH1/Secretory hybrid-1gA

Fig. 2-2 Construction of binary vector pBCHZ1/Secretory hybrid-1gA
LB; left border of T-DNA

hpt; hygromycin phosphotransferase (hygromycin resistance gene)
Teag1 and Tcagz, chlorophyll a/b-binding protein terminators

Jc; immunoglobulin Joining chain gene

Pcas, chlorophyll a/b-binding protein promoter

SC; secretory component gene

Lc; hybrid-IgA light chain gene

Hc; hybrid-1gA heavy chain gene

npt Z/; neomycin phosphotransferase (kanamycin resistance gene)
RB; right border of T-DNA

Hc Lc Jc SC

Secretory Secretory Secretory Secretory
(kbp) Tg WT Tg WT Tg WT Tg WT
2.69

1.88
1.49

0.93

0.42
Fig. 2-3 Incorporation of the secretory hybrid-IgA transgene into the genome of A. thaliana

Genomic DNAs were extracted from transgenic (Secretory Tg) and wild type (WT) A. thaliana.
And then, secretory hybrid-IgA genes were amplified by PCR using gene specific primers.
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Leaf Stem

Secretory Tg ecretory Tg

Isotype

Fig. 2-4 Immunohistochemical analysis of leaf and stem tissue sections
Frozen 10 um sections of leaf and stem tissue were stained with goat anti-mouse IgA (anti-a), goat
anti-mouse pIgR (anti-pIgR) or an irrelevant goat IgG (isotype control). Bars represent 100 um.
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Fig. 2-5 Western blot analysis of proteins extracted from leaves of transgenic A. thaliana

Total protein extracts of leaves were separated by SDS-PAGE under non-reducing conditions (7.5%
gel; 10 ug protein/lane), and then blotted onto a PVDF membrane. Each immunoglobulin chain of the
hybrid-IgA was detected with goat anti-mouse IgA (anti-a) and goat anti-mouse plgR (anti-plgR)
antibodies. Arrows indicate assembled secretory hybrid-IgA. The positions of molecular weight
standards are shown on the left in kDa.
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Fig. 2-6 Quantification of assembled hybrid-IgA on sandwich ELISA

(A) Hybrid-1gA in extracts of transgenic A. thaliana leaves, which contained the indicated amounts
of total soluble protein (TSP), was captured with immobilized goat anti-mouse k and then detected
with HRP-goat anti-mouse IgA (a chain-specific). The samples were from Secretory Tg plants (closed
diamonds) or wild-type plants (closed triangles). (B) Standard curve for quantification of IgA. IgA
molecules that had been captured by the immobilized goat anti-mouse « chain were detected with
HRP-goat anti-mouse IgA on ELISA. Various concentrations of purified mouse myeloma protein
TEPC 15 were used to generate a standard curve. Data are expressed as means =SD of triplicate
determinations. Error bars underneath the symbols are not visible. The results are representative of

three experiments.
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anti-o. anti-ik

0.4+
0.6
0.31
€ 0.44
=} 0.2
@)
0.22 ﬂ =l 0.1 ‘
0 0

IgA (ng/ml) 0 0.2 04 06 08 10 0 02 04 06 08 10
TSP(mg/ml)0 018 036 054 072 09 0 018 036 054 072 09

0.5 anti-plgR

%

IgA (ug/ml) 0 0.2 04 06 08 10
TSP (mg/ml) 0 018 036 054 072 09

Fig. 2-7 Binding of the hybrid-1gA plantibodies to immobilized Stx1B

Extracts of Secretory Tg plants (closed diamonds), ones of dimer Tg plants (closed circles), ones of
wild-type plants (closed triangles), or purified mouse IgA myeloma protein TEPC 15 (closed squares)
were allowed to bind to immobilized Stx1B. The bound hybrid-IgA was detected with goat anti-mouse
IgA (anti-a), goat anti-mouse kappa (anti-x) or goat anti-mouse pIgR (anti-plgR). Data are expressed
as means =SD of triplicate determinations. Error bars underneath the symbols are not visible. The

results are representative of three experiments.
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- 100
S
> 80 -
S 60 -
I
> 40 -
20 -
O -
None Stx1 Secretory dimer TEPC15
only Tg Tg
Stx1 (10 pg/ml) — + + + + +
IgA (ng/ml) — — 100 100 — 100
Total protein
- — 0.14 0.24 0.24 —
(ng/ml)

Fig. 2-8 Neutralization of Stx1 holotoxin by plantibody

10 pg/ml of Stx1 holotoxin was pre-treated with an extract of Scretory Tg plants, an extract of dimer
Tg plants, an extract of a wild-type plants (WT), or control IgA (TEPC 15) for 1 h, and then the
mixture was added to Vero cell. After 48 hr incubation, cell viability was measured by a colorimetric
cell viability assay. The IgA concentration is effective for Tg and TEPC 15, and TSP for Tg and WT.
Cell viability was exhibited as a percentage of the control level (without toxin exposure). Data are
expressed as means =+ SD of triplicate determinations.

2-4 FE5%

AREE Tl SXAIB IZRF R 22 3 WRIANA 7Y » R IgA ZRBLT 5 v m A X X F & {Ffld %
=0, IEFRLIEICE > TS 7 U v RIgA HEE, LEH, J8H, SCEIzFAEAL-V 1
A XFRAFHAER L, REWHUR DR B & MERAENT 21T - 7=,

AT Y K IgA OFEBUT Peas & HAWTZEE 1 BEORERING (Poas 132 O ¥ X7 B %
FIFFIZEBBESELDICHE T nE—F—ThHAHZ ENRBEINT, DD, KETIE
NAT Y RIgA D HE, LIS, J85& SC b Pope & HIWCTHRILSESH Z LT LT,
ARETHER LI 0 A XFXFONAT Y v R IgA OB EITHE 1 g 12k LT 13.8 ug. ED
M2 N7 ED0.063%E 70 1 BETHERLZ &R ANAA T v FIgA BB n A XF X
FTERREDHBE TH ST, 2Tk, BV 77 T0—%F¥ 17 174’/1/%7"12%—5'—0)
koA zamkTone—4% —%22 O L bW IgA DRRINTE -, HLE,
HgA D&% EMEIZEET D FIENRN =0, FEMHURD 5 wﬂ&Lf&®&Fffbfw
HDEIRBTH D3, SC BB T OBEADPEDHTUROBBLEITHE L W2 b7, SC
& X7 B O C Rl KDEL Bl 2 N4 5 Z & THoul IgA OB A2 LR IEHZ &0

50



TEDLEVHIHENRREINTEY  ABEIVER L720WB g 7Y v K IgA BB % —D SC
DIBAE 112 KDEL Bl A 11 L7z SC OB ICHAHLZ 5 Z & T Wi g 7 U v K IgA
DR EE FRIEDHENTELEEZLND [39],

AEEH L TWD Peap lENEARRICE D2 Z v R0 BORBAHE L TRV, SeFEhEo 7
nE—X—& LTHBHNTUWD [30], Secretory Tg D fEdeta a2 T o7& Z A, BETIIHHRE
R THURICE R 2 7 F AR EN 0I5 L, X TIEEE &S IR TmVgiiko s 7
T SN (Fig. 2-4), AAFUTUT VDB OB ITIERER B FAEL TR Y . StA K E1T
I EMTE DN AN LENFLEROME CTIIERARDFEE T, AR EIT > TR0,
XDOEBTHIRO L 7T AR ENT=—FHT, HTIHIFEAERHINRD ST E W)
FIIHERA LT Paas DHEEICL Db D EB X HND, —J7, MEEAGHER I & R
T TR HEDND BT, W ARSI N, SRR LR oE s -2
B RTED N KN, ~ 7 ADH D TH 2 BB ~D U 7 VBRI E TN D,
~ T ADFW T F IOV SN TR BB W T B RS~ DMWY TP D 2
EDPE SN TND [33,34], =D/, AEWERL L 7= Secretory Tg THEL L 72 HuiR 23 a4
fagh~o3h S 4, HEE R Z 8 C CHEMERNZ BB L T\ D Z L AR IS N7,

ARETIE. W NATY v RIgAZRBSELZ L2 HE LTy rA XF X FIT HEH,
L&4, JEH. SC DB FZEAL, B AR ZERL L=, BB LTA TV >
R 1gA % Western Blot (2 X D fiftr L7z & Z A, RSN DTEOHUAR S I L TWD Z &7
RE X (Fig. 2-5), ZD7, WAL 7Y v R IgA b “EE LRk, TeTrT7—%
IZ X DRSO ERIRPURNFEA SN TV D AN B 2 bz, WA A 7Y » K IgA
FEHUR D 43 1 &ld~ 7 AMER H O 438 1IgA LV 1K -7, ™A 7 U v R IgA X IgA &tk
NTH#OSFENNENWZ ENBICHN->TEBY ., £, Y & B O FEEERTOE NI
L O CRILS B SCIXEWHIIN CHRILSEIZSC LY b FEN NSV E L 00-> T
W5H[22,40], ZHHOEHEIZE Y WA IgA HHURIL~ U A RO 1IgA & T
DFEDNSIL 2ol B2 biD, IFRETLFMETOMmIZIBNT, Fi IgA ik & Bt plgR Hit
R T220kDa L U m 4y FEO /N RiL 1 DOHT BB Xl 5 O HPUE T L T,
Z ORI, BT REONY RIZpWANA 7 » R IgA RO 7L Thh, Bk
A7V » RIgA FRHEENTWRNZ EEZRLTND, D0, HEWHITEN TR S - —
BIK IgA T2 T SC LA L TERY ., MY TOHWT 1IgA ORBIZIB VT EIK IgA O
DHHEEECH D Z L ERE LTV D,

vuA XFRF TR ST ANA 7Y K IgA FESHURDOTE M 2 T 5 72 12 [H
FEfE L7z Stx1B Z HV 2 ELISA IC LY | FURA~OFREAEMEEZHE L7 & 25, StxIB ~DJRE
KFERAEE N R bz (Fig. 2-7), U SC Huikz W7 fi##r Tl Secretory Tg D% /37
FHER TOBRWSEE D EF-HBN R S0, Secretory Tg THREL L 7AW PN /3 & L CTHESE S
. PURASOREEGHEERFFL TV D Z VRSN, £72, HEMHUAD Stxl OfilazEE %
MTEXo0EIE, Vero fMilEZHWTHE L7-E 2 A, Stxl 2R CRILEET 5 Z &
T Stx1 (2 & 5 Vero MO HIIREDH S 7z (Fig. 2-8), HLAD AIZEEIEH 1 T &k
A7V vy RIgA LA LTWAD Z &b fEMHUARIC X 5 Stxd Offa DRI RIT &
BN A 7T RIgA L RERIZ, FEHUAD StXIB IZH5 A L Stxl 2MERIMIRE > Gbs & AT
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<70 MIEAMEATE RS DI EIZLDEEZ BN,

U bkXy, AETIE, IEFE LEEZ O T SXIB #2772 0WAR A 7 U » R IgA 3881
ToHIRARXFAF R BB LUTEMTURD StXIB ~DREEMHELZRFF L TWnWDH 2 L%
MesB Uiz, & LC, BB L 72BN invitro 1238V C Stxl offifadittaHfc& 52 & %
HOMNI LT, BoNT0WRANAd 7Y v R IgA B b A XF X F o~ 7 AT/EIIE,
invivo (Z81) 5 Stxl OFMEICKHT 2 RS IEE RETT 5 2 & T, PUERRRA A 0 1gA 5
BUE S, EBRITRE OB TREARPUAREIN & L CTRIHTE 2089 hORFREITH 2 &M
FHEE TR0 T,
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B3 3 SIB T A WIANA T w R IgA BHL L ¥ AD/ER
3-1 MY

Fl T, F2 FEIBWT Peass Teasd /A 7 U v RIgAH S, LEHEMAE DR ANAT
Uy RIgAFRBL > M I8, SC LHAEDET Jc-SCHE Iy M EZNENHEL
NG 2Oo0B Ity Ne—DoD_Y X —ZEA LW A 7Y v K IgA FEL~T X
—&fFl L7z, 2L T, 77TV L EZAWTET MER TH DL r A X T AT
INLOBIRTEEANTDHZET, WAL 7Y v K IgA #Blom A X)X (Secretory
Tg) Z1/ERIL7-, = L C. 1EHRI L7 Secretory Tg 731 7'V v R IgA &4y & UCTHRHLL.,
FEEL LT DS St OMIRFEEZ PR TE L 2 L AW LN L TE T2, 2D DGR
5, BIEETITET /UM TH DL 1A XF XF % VT Stxl O RG22 Ho 508 1gA
PERITEX 5 L A/RLCE e, £TITHE3 BTIE, ZoMMPEOFERIcHT T %
HEIEDLHD, ATEMEY~O HE, L#H, J$H, SCEIZEFOEAZIT) Z &1L, it
WITH LRI ETHDL D, MAEZLE LT ETRERXDNDHEMT A 7Y > R IgA
ERBESEDLNEND D,

L& A (LactucasativaL.) IZETRERGIL, MY T CTHREETE 5700, EHOREZ
Bitf, REOREBEZ T T —EOMEEZRLLTWE NS TZFENG, FUED X 5 72159 H
BTG PEE ORI LT E ST\ D [12,41], 7=, AFZECTHW WS 7' 1
T IR E o THI SN TERY . £/, F2 BHICBIT HEXOREREADORRNS, il
WIPURIZIER EONEREITH) 2L DT A/ CRIIT oL EZXBND [30], £Z T, #E
BRTHY, I0RHZ X7 ERBUCHE LTZRTH L L2 R, T 7uans TNtk
AWTHS, L# J8H, SCHEIxFAEAL, GFOoNTBEEWRKIZ OV THWE AT Y
> R IgA OFEBURHT 21T > 72,
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32 Mt KOV

3-2-1 # ¥k

ES NI

Lactuca sativa L. cv. green wave

= S

1-Naphthylacetic Acid (NAA)
3',5'-Dimethoxy-4'-hydroxyacetophenone (acetosyringone)
Agar (Powder) (ffi# 5% Hi )

Polyvinylpyrrolidone (PVP)

Meropenem Trihydrate

Primers
Gene Name of primers
UBQ UBQ-F
UBQ UBQ-R
T 7 v YL
4.6 g/l Murashige and Skoog Plant Salt Mixture
3% Sucrose (W/v)
059/ PVP
0.1 mg/l NAA
0.05mg/I BAP
1.6% Agar (w/v)
pH Fi# (pH5.8) KOH
TR MilliQ water

AN A{b, BofbisH
77 v Y R

Jv— MEEEHI
2.3/l
3%
1.6%
pH %% (pH5.8)
a1

12.5 mg/l @ Meropenem Trihydrate % #s/Il

Murashige and Skoog Plant Salt Mixture
Sucrose (w/v)

Agar (w/v)

KOH

MilliQ water
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DNA sequence
5-GCAGATCTTCGTGAAAACCCTAACGGGGA-3’
5'-GTAAACGTAGGTGAGTCCACACTTACCAC-3’

(& & A Tire)

(FRYE i T2)
(FRoGtiE T3€)
(R T2)
(FRoGtiE T3€)
(e T 3€)



F OO EHT 1-2-1, 2-2-1 25

3-2-2 WHIANA T R IgA FEL L X A DERL

3-2-2-1 L X ADOFEF

L& ADFE 0.5 ml &2 50 ml = — 7|2 AfL, 80% ethanol % 40 ml Jix CHEAENREFIL., LIE
BB L CTREZLDIB.TH T —va itk EEZBRETDIREEREL 2 [E{T- 7,
WEWR 40 ml 2Nz, o—# 1Y —=3 FH%— (RT-30mini, TAITEC) % H\ T 20 min BxfEJEF1 L
7, EWEEBRE L, BE MIlliQ K 40 ml iz CTHEERREFI L, LIEH < H#E L CRZILD
T-th. BiE&ERET DUEEIEL 5 B K L7Z, 0.2%7 41— A 40 uh CHEZ W L7214,
MS F5ilic F &, 25°C, R HSAMT1 EEEEE L,

3222 77T IVULEIL DV A~OHE, LB I8 SC if&%@i%]\

2-2-3-1 CTIEE M L 7= A tumefaciens % LB/Km jiZiARGH 3 ml IZHEE L, 28°C 12 C—MulE
& ) B2 L 7=, BioPhotometer (eppendorf) % VT ODeoo % Il E L 7-1%, 52 Lf:(ﬁ%’a‘: 1.5 ml
F 2 —T7IZF L, 21,500 x g, 1 min &0 L, EJEZBRZE L7-, 100 uM @ acetosyringone & 10 uM
@ 2-mercaptoethanol Z & Teikf& MS 5512, F D ODeoo 2% 0.02 £ 725 L O ITMA TRy
AR L, RS L, LY ADOFEZERERIZA 4X4mm ORE SR L, kg
AR, 15 min A UFaX—v g Ui, WELTEF L ANTRy K EREL, T
7 a BRI~ 20 Y17 L — Rl R7e, 25°C, KSR T2 HEESE L,

3-2-2-3 TRHEAMA L7- L X ATE T DA L 28k, B LOHESb

3-2-2-2 T A. tumefaciens & 3L:15# L 7= L % ZFE % 50 mg/l © Kanamycin sulfate 2 & ¢ 7 /L
24k, o b ~BAi L, 25°C, B A& CHE Lz, OB, 2~3 BB XITH LV
~EE LT, v 2 — MEDS R SR % 50 mg/l © Kanamycin sulfate % & #e/L— MMEEG I~
BL., 25°C, EHSMETHER L, v— MBS~ IR ORI TR0 572, 5
cm FRDOL— R DOMEN O EERZ L — MEBEHIZS HE L, JiAK TR Z P L 7%,
IKIE K & 43 12K & H7= expanded vermiculite D A->7-2 SRy M2 72, KEE-
ey MIVERAERZTZRy e A, &L, 7y 7 TEVW2 HRERE L, 77~
1 7Pk ZERT, B2 HIEFEEE Lz, 7y 72450, 4 LIE EHICT 2 HEFEE LT,
FBEINL, Ny FOKRBPEERIRNE D 2~3 BEXIIKOD 2170, #b57 L7, AZEN 2~3
DNeh 6 FRYy hABLEZ, HIE LT, KENS BIIE IR OE L2 EE O
12 5Ky b~ L., PABERIRZENT 25°C, & H &M THEE LT,

3-2-3 WAL T U K IgA DR BLURHT

3-2-3-1PCRICX A H#., L. J#H. SCHElzTF O
3-2-2-3 THEON-EE~D HEH, LEH, J8H, SCEBaFDE AL 1-2-4-1 L [RIEED HET
PCRICE VR LTz, 7T A ~—& L CHEHITIZ 1gG Heavy NotF & IgA-H/NotR, L #4(2 1% 1gGk

55



NotF & IgGk NotR, J #8iZ1% JCF15 & JCR. SC iEfz 121X SCF-Xho & SCR-Xba & 77 A ~
— L LT L, NEBIEAREIZIZL X ADNT AX—E U TG T THDHIE X TF U HER
# (UBQ) #fv>, UBQ-F, UBQ-R #7774 ~—IZfH L7,

3-2-3-2 X N B

3-2-2-3 THOLNT KNG TEL I L, Hbh~AN, IRIREFRZ2INA THE S 2%, 3L
BCTTVIE Lz, X X7 8hhi buffer2 iz TE®W L7-1%, 1.5ml F=—7 12 L, KE
Tlhr & L7z, 4°C, 21,500 x g T10min L, EFEERBIO 1.5 ml F = — 7 ~[alui, k=
BEORRED 10 430 1 8D 1 M Tris-HCI (pH 8.0) Z#shi L. Acetate buffer 2 s L7-, 4°C,
21,500 x g C10 min =L, RiFEH 7V ELTRIN L, oo T ERED
HIE X 1-2-4-5 L [FEED S5 7T BCA Protein Assay Kit 2 V>, Kit st~ v b a— it -
TiT-o7=,

3-2-3-3 Sandwich ELISA IZ L 5N 7 U v N IgA iR Dk
3-2-3-2 THiH L7 & v 37 B % VT 1-2-4-7 & [RAED J71E T sandwich ELISA #1T7VN, %
BLiA7Yy RIgADEEERE LT,

3-2-3-4 ELISA IZ L 253 ~A 7 U » R IgA @ Stx1B ~DifE & O ffEd

3-2-3-2 CTHItH L7= % v R0 B & VT, 1-2-5-1 & [RIEED J5iE CHEM L L 7= Stx1B % v 7=
ELISA 47\, J8H L= N, 7Y o R IgA @ StXIB ~DfE a2 MGl Lz, H 8O
Hi1Z13 0.1% BSA-0.1% Tween 20-PBS T 1,000 f%(Z 47 FR L 7= HRP-goat anti-mouse IgA Z i ] L .
SC OFHIZIE 1 RHUAIZ 0.1% BSA-0.1% Tween 20-PBS T 0.5 pg/ml (Z7H% L7~ Goat
anti-mouse pIgR.2 XHLIAIZ 0.1% BSA-0.1% Tween 20-PBS T 0.5 pg/ml (2% L 7= HRP-donkey
anti-goat 1I9G ZffiH L7z, ¥ 7 iz oW\ Tid, IgA & & LT 100, 400 ng/ml & 72 % X 5 IZFH
7,

3-3 EERHER

3-3-1 W AA 7V > K IgA F B O VEL

ARFETIIFE 2 ECTERLIESWRIANAT Y v RIgARBR7 X —Z2H\W T, 7rurTr
UULEZLY WA 7Y v R IgA 38 L 2 ZAD(E AT - 7=, Kanamycin (2 X % 8k
IR~ DTFILE AT o T2 & 2 A FRANCIHEOMEIRZ 5 EiRG7-, S o725 @ RN
DNA ZHith U, J SBE IR R 72 7 7 4 ~—Z HW T PCRIC K VENT LT-FER, &2 To
EIRCEIE T AEAINTND Z LR LIz, £, Bohiz5 B L Lz &2 o]
78 & B L $HBUA & H 855U A 7= sandwich ELISA IZ X W figfr L= & 2 A, 2T
RTAAL 7Y v KN IgA OFRBIDNHER SN2, ED7e)T IgA ORELD e b @20y - o BRIz
WCHIZFEM 2t 2 tEd 5 Z &l L, HEH, L8, J8H, SC &Ny RAF—E UV EInT
ThiHrabexF U ERSE (UBQ) IZENENSRFRN T T A ~—7% T PCR IZ XV fi#fT
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L7z& Z A, UBQ IZ oW TITEE AR (Tg-Ls) & B4R (WT-Ls) Difi )i CiEfs 1 DOHIE
DR LNT-—FH, HE, L, J#H, SC BB TFIZOWTIL Tg-Ls TOAEIEA R, T
5 DBETF-DEANFER S L= (Fig. 3-1),

3-3-2 3WEIANA T Y R IgA OFEHLFET

Tg-Ls O L7=Z L X BEHRO AT U v R IgA &% F ¥ 7 F ¥ — PRIt L 4k
%, MHHURICHT H 8850 2 VT sandwich ELISA THERR L7 & 2 A, Tg-Ls DA 7 U v
N 1gA FEHL BT # /37 H &0 0.0138%, # 19V 1.1 ug THo72 (Fig. 3-2), #il T,
FEBL L T HUR D StxIB ~Difi G & sl 3 5 72 StxdB A [EFH{k L T ELISA 21T > 72,
U H BHPUA, BLSC BHBUAD &6 6 TR L72HAICB W T, MR O B R A7) 72 Tk
HEO EFENR S, WO, StXIB LRiATE 5 2 & 2 L= (Fig. 3-3),
TEPC15 TIXWEED ERNA Lo Tz, 2RO ORERL Y HEH, L, J8H, SCi#Ex
FHEEA LT L X A ZBWT, HWHUARL SC OfEE L7zl & UTREL L, StxIB & Ok
BHRERFL WD Z EZHALMNT LT,

Hc Lc Jc
Tg-Ls WT-Ls Tg-Ls WT-Ls Tg-Ls WT-Ls
: = =

SC UBQ
Tg-Ls WT-Ls Tg-Ls WT-Ls

Fig. 3-1 Incorporation of the secretory hybrid-1gA transgene into the genome of L. sativa L.
Genomic DNAs were extracted from transgenic (Tg-Ls) and wild type (WT-Ls) L. sativa L. And
then, secretory hybrid-IgA genes were amplified by PCR using gene specific primers.

57



03 0.4 y =0.0163x + 0.0925
TSP =0.
To-ts wopgm oo T T T L
g 0.2 I
a
o 0.2 |
WT-Ls
0.1 o1 |
¢ I
0 0 |
0 200 40 60 80 100 0 5 10 ¢15 20
IgA 13.8 ng/ml
Total soluble protein (ug/ml) IgA concentration (ng/ml)

Fig. 3-2 Quantification of assembled hybrid-1gA on sandwich ELISA

(A) Hybrid-IgA in extracts of transgenic L. sativa L. leaves, which contained the indicated amounts
of total soluble protein (TSP), was captured with immobilized goat anti-mouse k and then detected
with HRP-goat anti-mouse IgA (a chain-specific). The samples were from Tg-Ls plants (closed
circles) or WT-Ls plants (closed squares). (B) Standard curve for quantification of IgA. IgA molecules
that had been captured by the immobilized goat anti-mouse « chain were detected with HRP-goat
anti-mouse IgA on ELISA. Various concentrations of purified mouse myeloma protein TEPC 15 were
used to generate a standard curve. Data are expressed as means £SD of triplicate determinations.
Error bars underneath the symbols are not visible. The results are representative of three experiments.

anti-ou 0.25 anti-plgR
0.3 0.2 Tg'LS —)
g 0.2 0.15 TEPC15
8 -4
TEPC15 N 0.1
0. -k
0.05
0 0
0 100 200 300 400 0 100 200 300 400
IgA concentration (ng/ml) IgA concentration (ng/ml)

Fig. 3-3 Binding of the hybrid-1gA plantibodies to immobilized Stx1B

Extracts of Tg-Ls plants (closed circles) or purified mouse IgA myeloma protein TEPC 15 (closed
triangles) were allowed to bind to immobilized Stx1B. The bound hybrid-IgA was detected with goat
anti-mouse IgA (anti-a) or goat anti-mouse plgR (anti-plgR). Data are expressed as means *=SD of
triplicate determinations. Error bars underneath the symbols are not visible. The results are

representative of three experiments.
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3-4 BE

ARFETIE, TR L U CHEMAIER WA IgA BBWEYOERZ B E LT, 77 a7
TUULEZED LRI SXIB IR R A 7 U » R IgA H8{, L8, J8. SCi#fx
TEBHANL, HEDTURDORBURNT 21T > T2,

B2 EIBWTC, ET MV THD v aA XF AT THWANA T Y v R IgA 2R SH
T EE DB DX #—"T 5 pBCH1/Secretory hybrid-IgA A CTH M H Lz, A CIER L
TCBIRFRAAHZ L ZADNA T Y > B IgA OFBIEITHE 19 123 LT 1.1 pg, FEDFRHZ /3
JED0.0138% L0 1 mERH2 ECFERLIENAAT Y v RIgARBL 1A XF X)L
HRT10 50 1 BEORBETH 72, VX AIIBEMA X R B oA LT B &
EZHNTNWAED, ZNETICHMAMZ X o R EORBRFNPNL Db EEN TS,
INHOWMETIE, BWHDOTHEL gAY 0.8 mg DAL ¥ L 7 B2 FHREETED,
SYWIINA TV » B IgA IZOWTHAEVER L7z L Z 2 L0 & &R E iR A % (ERl4
L2 LITVEETH L LIS, ¥BlELY FAIEL2FERE LTI H1 BPH2 ETHR
~7= KDEL BEA O e 2 Ko OFas{bic iz <, iRz A\ —EFI O L 2 20D
HEBICEEB LW E R E% RNAINIZE ST/ v I BT T2 TRYRA LV NTED
B Z A, FEXHINCHAIZ & XV BEORBLEZ KI5 FIERE 2 b5 [41, 42).

L2 ATHELS G 0WRANA 71 v R IgA FETURDOTEM Z i 5 72 oI EfEl L
Stx1B Z H 72 ELISA IC LV | FUR~OFREAMELZRIE L& 2 A, HiH 845tk $t SC Hik
DELLTHRHLZGEIZE N TS SXIB ~OREKRFI MG 0N L oz (Fig. 3-3), HiH
PR TORIZEL, BT SC HURTOMH T, IgA 100 ng/ml & 300 ng/ml O D
BRI o TN D, ZORIKE LTE IgA OREENEIREOMER TIX, Wik
72N HER IgA ZZEDOMDOIE D N, T U v R IgA BHURA~EET 5 Z & T, A owsl
AT Yy R IgA OfaZHE L TV D AREMENRE X Bivd, ELISA OFFRED, LE AT
FHL LU THEHURD WA & U TR S AL, URSOREEMEZRFF L TV D Z LR STz,

UEEY, AEMHEMTHL L Z AW THWRANAL T v N IgA ZEASE, Hii~
DFREEMEZRFF LT WAL 7 U » RIgA 2155 Z LIZFh Lz, B o=Hiko Stxl o
IR FEME SR 5 TR R OMTC, L # 2 TOMMPUERDO R B B 5H 742 FICHZE L
TN Z &N, IREIEE U TEMTTRRZRIEDIURDOBFRIZ L > THBROBEELRPEIC /R D &
Exbivb,
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ﬁﬁ%?i %ﬁmmﬁﬁﬁiowﬂﬂ@ﬁéTéﬂﬁfﬁé&mamm1®8ﬁ71ﬁ

IZRERM72NA 7 ) » B IgA Z23W e U CORBLL, B5 & LT Stx 12 L 2R EER
%%%\éﬁ#é_kﬁf%ékh%ﬁ@x%%%W%ﬁégk%H%&LT\:%¢A4
7 Uy RIgARBLY v A XFXF 0 GUWHIANA T v RIgA FBLy v A X7 XF 0 3uAoN
A7V v FIgAFEH L & ZADOERAEIT - 7=,

1 BT WA IgA OEE KR - TH D EERANA TV v RIgA ZREBLT 5 a1
XF RFOVERE T 7=, 3. 1A XF XF 0 Chlorophyll a/b binding protein ™ 3§ % i
W DR mET B E—4%— (Poap) EZDH—I F—H— (Teapr, 2) ZHNTNNA TV v F
IgA D HEH & LA RIRHCRELT 24 7V » NIgAFEL & N EMEEE L7z (Fig. 1-1), Pcas
L2 DOBLTFEZRFHCERATE 7 nE—4X—L LTHLNTEY [30]. HilEisT %
1 A7 v T THRIIBIHTEDLEEL, TV v K IgA OBBEFHIET L vt —4—
ELTHHLEE, "7 Uy RIgARBLIEy N J BRI ATV —_7 X —|Z
FHAIAIR "B NA TV N IgA FEBART Z—Z2E8I L fTEFFR LIBIZ XD v r A XF X
ICHEH, LY, JEE 28 AL (Fig. 1-2), B2 EALZY oA XF A FIZoNT
AT 24TV H 85, L 84, J S0 DA mRNA ~DERENFER S - EK % 157 (Fig.1-3,
4), FONTMEENGERIRLIZHEL, HT H St 2 AW TRk sritom & 24, WHEER
AR (dimer Tg) IZHBWTHURIZR A2 > 73 S, FEERRN T OBk 2 X7
HORBLER TE 7= (Fig. 1-6), Dimer Tg 2> Sl L7=4 > /37 B d western blot |Z X % fi#
$ﬁf FEEILFMFIZBNTES TR ZE&FR AL 7V v RIgA L Bbitd v 1\75%‘%

BRANA T Y v R IgA OFBLE A THRER TE 72 (Fig.1-7TA), £7-, T OMIZ
%@:E%:Jﬁmwbkbt&/ﬂ&gtEtmfv»/wéH%&Lﬁﬁﬂp&?oﬁALt
~Tu BIR, H HEERSOE E B b b0 Rig EEE O KPR ST, &t
AT Westernblot TH HEH, L#H, JBHOBIM TOSFEIZENENHY T 5 FEdt

(2, H 8 TiE 30 kDa {13z H 1o ffy & o 583 Rz s vz (Fig.1-7B), 241 bH
DY RPRR LT Z & DDA TR 72 iR, %L<i#%@“%%ﬂfﬁbfm
HZENEZONTZ, “BIEANAL TV v R IgA HWHUAROMIR & @95 7201, Bk L
k&ms*ﬂ#éﬁA@®%a& FEBUIRIZ K D SXIB @ Ghs ~DfE A B EIEMEE ELISA

ICE D BRETLIZE 2 A, IBERFZ: StXIB ~DFE A 0 iR T & . T OREA M Stx1B @ Gbs
~DOFEEILERATEME L L <HE L7 (Fig.1-9, 10), Stx1 (2@ Mo 2 FEOHMIEEL, Vero #l
Jitl . Ramos i 2 F W THEMHTIRIZ X 5 Stxd OFfEE M C x4 2 G2 Rt Lz & 2 A,
Stx1 Z PR CTRILEEG 5 Z L2 K Y. Vero %’*Eﬂﬂ@ Ramos Ml 7 AR b — 2 A3l & h
7= (Fig. 1-11~14), 2N HDORERNMG, 1 T, —&EW-ANA 7V v RIgA BB v A X
AFZAERA 5 Z LR TE, BB L IEDHUE) & W&Lf%ﬁb\%amﬂhﬂ@%¢
mMTcEHZ LB LML,

52 ETIE, WAL 7Yy RIgA ZHBLT 5 u A X T X FOFE/REITo, H1 &=
THWE Peae 2 J #{ & SC BA T ORBUZHFIHAT H7201Z Jc-SC BB &~ N EHE LT
(Fig. 2-1), =L T, #E L2 -SCHIAI Y FEH 1 BTER LA TV v N IgA 85
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Tty b EIRITASA T Y =T Z— | THBIA B WIRINA 7Y > R IgA FEBAR T X — % (ER
L. EFRLEICEY Y af X7 AFICHE, L8, I8 SCHETFAEALL (Fig 2-2),
BT EEAN LTy aA X T X biil L7247 7 2 DNA % N C PCR i#AT 217V H 84,
L &4, J8H. SCHEfinFDE AL LT~ (Fig. 2-3), SO AN SR L-EL XL,
H 84PTA, H1 SC Hiih % WV TRt 2 T~ 7= & 2 A, JBE A (Secretory Tg) (2B T
PURICR R 72> 7 Tk S, MPHEERN TOHUR S 7 B OB R TE -
(Fig. 2-4), FRICEXOYMLTIX, RJE THROWEEN L O, HIZ L > THREDHIE S v T
% Poag DME % LS KB LR L Te o lo, E0 HEE R THIMWENR RO Z &b,
FHL L - HURD IS~ W S 0, HMEE ARV TV D FTREME & & 2 B A7z, Secretory Tg
ORI Uiz # o3 7 B 3 western blot (2 X DT T, FRE LRI T s a1 AN 75l
BIANA 7Y v RIgA LB DN RBHER SV, WA 7Y v R IgA OB &AL
THfER TE 72 (Fig. 2-5), £/, TOMIC HFERED SC R H 8D &k & Ebivd v R
EBE DN RRFERE T, Secretory Tg (2B W T HMAN THRR o7k, & L < I3HiK
DEFEIDAFAEL TWD Z EMEZ BTz, BB LI GW AL 7Y v K IgA TEHTIEO M
WE AT 272012, B L7z StIB ICXT DA 251 H $4htiR, BT L $4huik, Hit SC
PURZ W T ELISA I X W fERR L 72 & 2 A IREEKAFR 72 SXIB ~ D& 05 iEsd T & 7 (Fig.
2-7), HFITHL SC Pk v 7= ELISA TiE. dimer Tg (ZBWTHMWNEED EH N R 51,
Secretory Tg TOARBIEN EF- L7e Z LD, 3B g 7 U v R IgA BHUR~ORE A%
L TWD Z LR T 72, Secretory Tg CTREAE SN T-AEWHUAN Stx1 DffnFEN: % d
MTEDLINEINE, Vero fllfinz ANTMTTIEICE Vgt L7 & Z A, Secretory Tg D X v
R R T Stxd A RTALEES S Z & T Vero MR Stx1 12 & A HIRSE N IH S vz (Fig.
2-8), ZNDHDOFRERND, 2 BT, WA T U » R IgA R v A X)X F % {Eil
THZENTE, BELIEDPUERN WAL L UCTRBLL, Stxl OMfEEZPfiTcE sz
EEFOMNT LT,

%3 BTIL, WAL T Uy FIgA 3BT 25 L AOE-E T 7z, 2 ETHERL
T3 WRINA 7 U R IgA BN X —% T, 77a 77U 7 AR VX RITH
$H, L8, J8 SCEIETEEALL, BxTEEBALLLVHZ X (Tg-Ls) b L2y /
2 DNA % IV T PCR fi##T 2470, H 84, L 85, J 84, SC BinFDE AL LTz (Fig. 3-1),
Tog-Ls Mo Lz Z o X7 EHIZEENDINA TV v RIgA &%, ¥ 7 F ¥ —HURIZHI L
PR Z . B HUAICHT H 8550A % FAV T sandwich ELISA THERB L7 2 A, ~NA 7Y » K
IgA DOIEHLEITEE 1 g l2xF LT L1lug, TEORYK /X7 E D 0.0138% CTh - 7= (Fig. 3-2), =D
FHLEITH 1 BOF 2 BCHER LA T Uy RIgARBL B A XFXF L HRT10 55D
1 BEORBETHY, LEXRATHNAT7 U v KIgA ZE58 S8 57291213 KDEL 5o}
Mg &, BABLBTORENLETH D EE X DT, Tg-Ls 5 FEAE SN /pA A 7
> R IgA HEHUAD SXIB ~OfE& %, Bk L7z StxdB Z V2 ELISA I LV | T H
PR, Pt SCHUARZHWTHER LTz & 2 A, IREMKFIZR StXIB ~DOfE&H 03 e CE 7o (Fig.
33) ZNHLOFERNL, F 3 BT, EFHMREY TH L L X AIZBWT, iR EMEE
PREF L7200 WA T » N IgA ZEASE S Z LI Lz,

VLD, ARBFFE T SIXIB IR RA A 7Y v R IgA OEE T EMEMIEANT S Z &
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CTOBEALTY v RIgA BB 0 A XFRFL5WHANA 7Y » R IgA FB a4 XF X
T WHRIANA T Yy RIGAFEBLL X AD 3 FOMEMEER ST 22 LN T&, Sbiz, Z
O DR D HIEBL L TR IR &R, WA TR L | invitro (2380 T Stxl Oz
PEZFFI L, MO T R b= 2 EMElT5 2 L2 Lz, ZNDDORERID ., Stxl
(ZHFIENE 2 FEO 0 BIe —BfR DA 7Y R IgA 2R CIED Z LT LTz, AR,
UWNA TV R IgA BB ZERLCE -2 LI2 X » T, WA 7 U v K IgA fEW
PUAD invivo IZ351F % Stx1l OABIAFEMET IR0 R A G LTZEROZ BRI OV TORER &
AR Z VT fEAT /S FTRE & 72 U . EHEC I X A2 BYEHZ2 70, IBE T 2RO G R/ it
IR G O F MBI BT TR Lz, ABFSETiE StXLICRF RN, 7 U v R IgA ZET /L
ELTHEHLTHDN, "7 Uy R IgA OfEREEZ WD Z & THOFERMERIZHS T 5 1gA
HIERAEECTH D720, R THONRRIL EHEC IC X 2 BFHD AT < £ < ORI
~OBPIEIIGHT 2 Z ENTE 5, RS HY 2 R L U0 &G mae e fiiRESEKD
PARICEN D = & 2 W 5,
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A

AWPFEDBATI KOG SNERRICH T2V . RAGTRU) T B2 D8, MHMiEEZ Y £ L7oF
MIRSERFRFBE  HPWTER SOEMUEYRHE 2% AR ok, Heddx )IBREA
Jodi. RERT ZEIERCeAE. BhE BRI FE RO © NS R AR BB AT el AEik
RERHJEMTIE R, % /e, B FRPIERIJCAICTR GG L £97

£l RRLOIERRICH T2 Y | J&ERE S HIE 2050 £ Ui RSP RF R FE5E
Pt BRI R B PR e/l FEENETER AR, Bk B nidE ek
(CTR < EHEL £,

RBFFEEAT OB L. BE < OWIRE, B H 2 HE £ L REMEMEE. RinkE
BT SESERE A B RE B FE AT T2 28 ORI < HALFR L BT E 9

ARWFZEIE B AR B R AT 58 B 2R d6 L O ] RS2 K% 7 o — )L COE 35 FAFSE
BEREREDIR A 2T THEMm L E LT,

BB, ZOXD R E sy, FAERZ LA THWZIEIEHER L £,

i
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