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IEL®IC

SENERNAF VY -2 2—ICFE - BEL
ALIF>oO0—> (EMU6OEER. YOVIARUTY
h#)207E%H) Z. Table 1 ICREEAFBAZMLTEFED
THOHET, FE/O—VOBRICITEANAF VY —
AR —=DR—LR=ID 5T TETET [ B
MNLFVY -2 E8— - BELEFMHEBERE > U
V—EHR > BE&&UZ b~ > F5EE X b - Nishi,
Nozomu —» &7/ 00—, FLLVHBEN MRERIO—>
ICBL Tld. MIGT2HL I F > OEICEBEFIEZLH
L £ L7z Table 1iCIdpTrc-HisB vector (R £ XF
TV E BT R FE4,000 ~ 5,000 D 2T HN-Kifk
AlicmEnsg. KBERRREANIZ—) 2EALID
DHEENTVETH IFLALDIFE. ALIFVD
KRNSO/ O—2ZMATEX )y MMEHD EHE
Ao RXPHERATHERTZHLIF > OBEHR (B 75
LZF>-1. G1) IZDWVWTIF. Table lORIHDE%E
SR LTHFEL, Table 2(3. #HEX XY NNIEDDF
ERCDBERZFEDEHDTY, O/ — NTHERT
373/ BEEESIE. BIOERESHAVERED. BA
OARVICHIETEIAFAZVHEEELELTVET,

TOMEATEALIFUIE LEOREERE N X 1>
(carbohydrate recognition domain, CRD) @& THERk
INFETH. FAFEALIF Y (G3) IEN-FKimfld
IEMEHRB N X 7> (A5 —7 VB R X1 >) + CRD,
AT LIVE—RREALIFY (G4, G8, G9, G12) (&
N-FKIEHB/ICRD + U > A—RTFF K + C-Kimf| CRD
PoDET. G3DAT—7 Uk R X+ > CRD. &%
BWMIEYTLUE—RBALIFUICHEITEZCRD L
U2 A—RTTF RORRZBEEISRET 5 CISRHL
DT, UTICEEH T % CRD DEED H BIREDEBR S
ZELHBDTY, o CCTEAIBCRDEVSE
MRS BEHE S ICH ARG R/NEAZ BRI 5D TIFH <
TOMEA TRALIFOTHNE. TORFLEZIE
LTWET,

1LEANGHRR - BRAEZCHEBRZA
LOFU2ONIEDINE

Table 3|3, KEEEZBEL LIBBRA 2> NNIBD
4E (INE) ICFAT 237 —4%TT, ALIFUORRERE
BRIFCNETICHZ AT TET L LD, EREHEDE
—TIFRWEH. CD/— b ZERTBICHTc>TT—

WAEBAALIF U2 NIBORRCRERICEATS/— b

2ERODELF L. GI, G3, G4, G7, G8M, GISIZD
WTId. 3TBEOHEREM (37°C, 2 h; 30°C, 3 h; 20°
C,16 h). #hUANFE—%H (20°C, 16 h) TE 2[4
ToltRBRT —RZZDFILHLE LT GSTRE
2> INUE (G2, G4, G10, G13, G14/PPL13) DIFH.
GSTRJZBRELLDDZRERZNIBeLFLE
(Fig. 288). #IR - H¥BE%M =z Fig. 1 (pET vector) &
Fig. 2 (GST vector) IC7RL &9, Fig. 1 DAAIXGly-
coPOD (GlycoScience Protocol Online Database;
Sugar binding proteins: Expression and purification
of recombinant human galectin-9) ICEE& L7cHD &
BEAMNICAL T, —MEEHHDET, BH. D
J = hTIRKRBEUANDOBEICOVWTIFMNEEADN
ALOFUT7 7)) —DHR TROBERDPEHE G X >N —
DIDTHZGIDHE. CNETICHAALEE (K5
®. BEH [S. cerevisiae, P. pastoris]. /NF¥aO7-1J)LR
R R HMAD [expres SF+]. MHILEMAZ [COS-1/7,
HEK293, CHO]. 1/ [Physcomitrella patens)) O
Tld. RKBEEPRDENTVRZ DD D>TVLET,
¥ 7. codon optimization ® GO D HIRIZ IFMRH H
DEEATLI RBEUNDBEICETST —2DK
BRIE. (k) ALT7—< GLIZ3T) ICEVWTIES
nrHLoTYI,

REAL I FORERIZTRT20°C, overnight (14
-18h) TIT>TWE T, Table 3DIFHEZ > /NI EDIUX
2757 —4 (mg, mg/L culture) H50h 3 &SI, HIE
BECHBZEZEZ TNEZERLICINTOHALIF
>T. 20°C, 16 hOFRHHERHR/NEL B >TLET,
Lh L. NEZEMREEEHD (mg/E. coli [g]) Tl
B3 GIPG/TIREREBEICLSERIFLAY
RHonT BRIV NIVEONREITEFNEDEL
ZRMLTVWBZEZRLTVWEY, —AH. G3EGIS
DIFE. 20° CUATIRINED BIHICE . +52 78I
BER3LOHICIMEBETORBEIUBEALEZIOSNET,
Table 3D 7T —ZIFNZXT—IILORBARRTH/LSNID
DT —MBEICIE. T —ILT v FIC&DIE (mg/L
culture) (ZIBML £

MBI 2 NI EDEEHRERMEICE TS SDS-PAGE
DNRE—> (BR) ZFANDB . BFEHERZ lac-
tose-agarose T/\w FAUIE L 7B DR/ E7E GEREE
7). AT LDFFEDICHIABOEBRI XV NIE
NEENTVBHELNBDET, G1LGMICDWNT,
HMEBED CRFEDD SHBBRR 2N T B =B L T
T—H5%Table 3ICKRFTHRLTHDET* H DD
BZzBINT3Z N TETEITH BIEICIEFELD DD



FITDOT. +HBRNENESNTVRIFE. EIUEEZ
T2AVY MEDBVWERBWE T, FFBEDANDOXIC
L TIE WERAEEROBZ ST LT, REER
DMEZZEL IR, HBIREMRSIEHNTES L
BHNF7, glutathione-Sepharose DIHZFE. D7a< &
AT LOFFEEDNDERZ 2 NIEDREIFIFL
AEHD EE Ao

*IEREE D TR AR CRERIC/N Y FAT. HRE
E1mLOTIWNENY D LIcAhT LEBVWTIHER l,to
TINOFEAR BH. BRGED%MHIIFig. 1 (Step 18/19
-24) £ [ELC,

EHR - BTy 7 (Fig. 1,2) ICEET 3
XYk

*+ Step 1

GST Gene Fusion System < = 27 )L (GST Gene
Fusion System Handbook 18-1157-58 AD 11/2014,
GE Healthcare Life Sciences ; A F. GSTY =27 /L)
Tld. COERMENSE YL L T2xYT (+ ampicillin)
ZEALTVWET,

+ Step 3

SEIOFFEE TIE. 1,000 mLD 7 5 X J12220
mL Dy (+ overnight culture) # AN THEERIT-
TVWEY, BML75XOT400 mLIEEEDF#Z BT
H. & (mg/L culture) ICKZTHEWVEHD FHAT
LTco BEL. COEBRERTIFT7 S XD (7]/\“—)
ELT2HMERDTILIEZFE>TLETOT, BRI
DEVEERZBVISE. INEICEDHE B AREED B
DEF,
GST < = 2 7 JL : overnight culture % IR F 5 #h T
1:100 (&R,

* Step 4
WMHEXZF TV I IRODEMOY T T
i 7R >Far—4E—x—H—IlEv L
EEFTo>TVEIDT, BEICERNLBRAETIZHD
Ft Ao, IPTG (isopropyl -D-1-thiogalactopyrano-
side) =AM 30° CH B WLF20° CTHEEZITOHA.
WAEHN05IREICH SRR T, REOREREZ T
FTVET, [ FEACDRIRT600 nmIZH T BW|AE
$40.60 - 0.65|C7% o 7c XA XV TIPTGZMATWE
M —REBDIHES TREEEERDORICE Z A

WAEBAALIF U2 NIBORRCRERICEATS/— b

ELGE. AEBEILELBVD
ZFEE A

« BERECIEV

*ERBICIIRINTIE R <. KEBDIFRENDOHEICL B
DTY,

GSTY=27J)L : Agoonm = 0.5 ~ 2 TIPTGHMN (Bf&
5)%}1‘5_0.1 ~ 1 mM)o

* Step 8

EARERZER L L T10 mM Tris-HCI (pH 7.5),
0.5 M NaCl, 1 mM PMSF (phenylmethanesulfonyl
fluoride, synonym: benzylsulfonyl fluoride) * % {5 F
LTVWETH ALIFUVRICERELLIEDDTIED
DERBA. AT —IT v TT35H5I1F. FALEE (BE
& D 18%. Triton X-100 % il X T 20%) DIEER %z
BLTWEY, PMSFIZKFTIERLZE TS, DMSO
(dimethylsulfoxide) IC/Af2 L o358 TH. DMSOIC
BENBZKDICE > THRIEAE T DT, ARRERD
RAITY,

*G1/mG1 DBEIE. T5IC1 mM DTT (dithiothreitol)
ZHRM (GloEER), DTTIE. GI/mGlOL o F >
SEMLAMC. B 2N EOMECINBICHHESR
BEX 30N HD FTH. CORICDOVWTORETIX
ToTLWEE A

GSTYZ a7/l ERREREERL LT, HBERKR100
mLIZxt L T5 mL®PBS Z A,

* Step 9

BRIBOR, AEMEE Eifseoicaoty o —
1) > 24 )L (Rosette Cooling Cell; Fig. 3A) % 5K/KIC
BUTTERETERALTVWEY, BRUBICHS RELR
NERAIZROINERTESEICE DRERFE T 2 DHIITEA
TN AADEOBVERZEAT3HE. 1EOL
EBREZEC TR EDEENUEND LNEE Ao

* Step 10

Bz 2 NTEDAR Lz (RE Y 5 BRI T Triton
X-100 (BEE1%) ZMATVWEY (GSTY=a7 )L
CRILEM) . BRBRERAEERCEK BHENICER
LTWBHDT. AL I FUOBERICEL THHRIRET
FTo TV EE A,



* Step 14

BEE. 400 - 500 mL OFFERICK LT 1.5 mLO7 )L
ZEALTVWET. Ny FETREZITSHE. TR
DRATY T TOORZEZBETINDENDBTEBZD
IEEERD T, COERTIF200 mLOBTERICKHL T
I mLO7 IV ZERL & LT, Fiulld 3 lactose-aga-
rose (F—R>I—HRL—>3Y) OREREXEICIE.
f& & A E & L Peanut agglutinin (molecular weight =
98,000), 5.0 mg/mL gel (=51 nmol/mL gel) U k. &
SEEHINTWVWET, Table 3DHEHE > /NI EINE (mg)
NHEETZ . G1DHE (20°C, 16 h) #7600 nmol
(A4 —% 19F LT3 #1300 nmol). G8M D5
B13#7200 nmol 7' 1 mL D7 )Lz > THEREI N
CICRDET, AIRD K SIS, FMBEES L HRET I
HESOHEBEZ 2V NIVBHEENZHEDHE L%
ZRID . KEEOZVWHLIFUDIFE, TILOE
DA+ DTHBEREMEIRETETCETEEA. GSTY=2
7L T3, 400 mLDFEEKH 72D 0.2 mL D glutathi-
one-Sepharose 7' JLZEA (BL. Ny FETIE%HRL
H T Lk %z # 5 ; GST-tagged protein DN E % 1 mg
CRE) LTVERTA PRV RTETELIICRELF
¥, glutathione-Sepharose 4BDIEE B E(F. HMA
X ETIZGST, > 5 mg/mL gel. GSTY =2 7L Tld.
horse liver GST, 25 mg/mL gel E2&8 TN TWVF T,

WEEL L TNy FEZRAVTWS DI, fttDiEHX
2NV EEERT BRI, BRBEROMEDE <.
RENICH S LEDMERBVISENH o7 cHTT, B
L. AL FUORBERTHHAOKEEN S BB
CIFRBRLTVWEEA.

* Step 15
Fig. 3BB,

* Step 18

Econo-Column Chromatography Column (1.0 x
10 cm, Bio-Rad) ZEAHALTWE T, ZFILDONYF VT
CFRFERIE. MEZE LIFR7DHICHTLOHOICRT
10 cmBEOFa1—T%2&IFTVWET (Fig. 3C; AH
BrICIZFa—TZz99),

* Step 19

S RREER1$0.03% CHAPS (3-[(3-cholamido-
propyl)dimethylammonio]-1-propanesulfonate) %
BATWETY, i (M4 %) REEEETHS
CHAPSIF. Y NIVBZH/S LTHRLABH R ZzH-

WAEBAALIF U2 NIBORRCRERICEATS/— b

TWBHFATERLTWVWETH [1]. LB
BIECHRRTT, REEERZSEBV. HBLIE
Tween 20 7% & DI 74 U MEREEMEE* = ST HER
ZEALTH. FREGOMEANDOZEIIVLZVEERN
EJER

*—RREGIC. FE A MREVEEANCIE. 1) B TREIC
<V (BRI TILBENMELS S EILENKEIVED). 2)
MREEEA R L. 3) 280 nmICRVRINZEFD Z L HE
W BREDBEIEN DD T, I 74V EREEERZ 6
BL7EE. BAEEICREEERZz 2 T2 VEERTY
W KR TIHENDD T,

- Step 20 (Fig. 1)

lactose-agarose 7' )L DI E. AHK L L TEERIC
TBS, 0.2 M lactose Z{ERE L TWX<d, ALIF>T7
S 1) —DH Tlactose |3 L THBRIE VRNt ZRY
G9 (&, 10 - 15 mM lactose T lactose-agarose h* 5 &
HEINFTOT (FERL 7= GY % lactose-agarose |[CFEE
THB ISPV MARET o IBEDBHEE -7
D lactose BE). AH KD lactose BE % 50 - 100 mM
BEFTTFFTHOBMERVEEBWVWE T, galactoseld
lactose L AR THEMBED T X v ~MIDRNWTIHN
A £ L T500 mM galactose 2 E > Z E HAEET
¥ G913200 - 250 mM galactose TAHINFT (L
MDEM) . ALTFUDOXFERBITICEEL T, HBH
BF2 Tlactose ZEA L o356, +RICERZTo>TH
—HDAL I F >R FICKEE Liclactose hiiE & FICIR
HENBZeRHD FT [2] BEERIFIToTLEREAN
lactose DX D IC galactose £S5 Z & T, #EEIFL A
CBFERRBVERNMEONIAIREMNHD £,

B®ICHE A L 7 )L (lactose-agarose, glutathi-
one-Sepharose) |3, B4E L THROEBELFALTVLE
T ERBRDTIVICBABEH (0.05% NaN3 & &) Zi1x
T4 CTHREL. H3EEBE > (~20mL) £ T3
THREHDTHELEFT, 7I)L%ZEHNF L (Econo-Column
Chromatography Column, 2.5 x 10 cm) (CFEL. 7
IRy RO 2EEDOPBS. 2 & & D6 M guanidine
hydrochloride /K& %, 5fSEDPBS. DIEE TiHL#F
L. RIEHIIZ50% (v/v) slurry £ 7% & 512 PBS, 0.05%
NaNz; ICBE L T4 CTHREFEL TVWE I, BERKIZ
FRICBRE L TWEH Ao Fig. 2 (Step 21 LAB%) IZ7RL
ek SIS GSTRER Y NVENTILICKEE LR
T thrombinLIB % 17 > 1235 & 1E. GST-free DA X
ZYNVB=EEURL &, 7L ZRES ZH1IC50 mM



Tris-HCI (pH 8.0), 10 mM glutathione % f£ > T glu-
LTWL3GSTZAE (1 mL
x4, FBAHOBICSDEDA >R —/NIL) LTVWET,

tathione-Sepharose I[Zf& S

« Step 21 (Fig. 1)

BIROEYE (BRABROE. FE. RXBEK) HHE
HICAVWTWEHDTY, 5. ARDEZRD
L ERE THARZ RIS 2 (MO HIFIEXP9) C & T,
£ OMERClactose @ EZR LN TET D BN
FIH. BT A3 T7T—RIFHF>TLWEEA

. Step 24 (Fig. 1)

BREROZEEICOVWTIFRHL I F U DIETHN
FIH. —MBWIEROTLVE—REALIF> (Null
A TOREEERL) . LENEHEBTOBRINE
I CRALTVWR ZOF7—CICLB U Y H—RTFFR
DY) . Ffew RACT2HEMEN DS 7D HiER
EIB3RITEENVET,

» Step 20 (Fig. 2)

Fig. 2 T |F glutathione-Sepharose 7 JL IZf& & L 7=
KR8 T thrombin LI % 1T > TULWF T (Step 21 4F#),
GSTREXYNIVBLLTZDOEEEAIZ. H50
BRE R >NV BZBE L1#&(IC thrombin (LB Z17 5
BEIE. TOXT v 7 T50 mM Tris-HCI (pH 8.0), 10
mM glutathione Zf£> TAH L 9. GSTREXZ /N
VBEBAHTIBOEFRRUCOVTIE. GSTYZa7
NEBRLTTEL,

- Step 21, 22 (Fig. 2)

RINTYIRZTFY—ZFE>T. ATLATYTILL
thrombin/AKZ/EE L TWX F, overnight LIED
b, TAWEEMRMEONDIDITTRHD FEAN
HADdv I %ZEALC. EBZENZ T ILLTESHT
LEAYFaR—E—S A A—THEELTLET, 5
B, —fE(Covernight WIBZTTLE L7chH #EHTR
FE?W&LE?TET?%J%@E% DEJT. KBFEBROZ7OT
T—EILL BRI BB L ZHEIE. BEZEEY S
Bne (Z\%kfﬁb’(thrombm%i £93%). NEBXRHED
REDHBETT,

- Step 23 ~ 27 (Fig. 2)

2T v 723,24 TESNS GST-freeff#ax 2> N7
BZzB3CRRDOTIE (Ao nm) FD7BRDEMEZTL
FIH. B BOEOLBEORMEIFKIBICETL

WAEBAALIF U2 NIBORRCRERICEATS/— b

F9. UTIFG4DHA (20°C, 16 h) T, supernatant
I& eluate-1 ¥ eluate-2 (1st & 2nd) #EBE L TEFR L
%, &m0 PABRELIEY Y FILTY,

Sample Volume (mL) A’80 nm
eluate-1 1.0 1.346
eluate-2 (1st) 1.0 1.241
eluate-2 (2nd) 1.0 0.348
supernatant 2.9 0.204

B> 7LD SDS-PAGE 7 — & &, & - BOXF
BREICEDPOXTIECOEZHATIRVWI L ETRL
TWZE 7 (data not shown), eluate-1, -2 DERANEBIKXIY
AR MILDE—=UHE L #Z260 nm. supernatant (F
280nm THBD & zEZEHE S L. eluate-1, -21F
B (BN THREPIRAKE) 23 ATULWSREENS
WwWeEzxonfEd, tMOGSTRER VY /NNIVEDHED
BT,

EEIEMIE thrombinZZATVWE T, HEICHBLT
benzamidine-Sepharose *> HiTrap benzamidine FF
(HS) 7 5 L. (GE Healthcare Life Sciences) % FA L) T
thrombinZfR< CE MW TEFITH (GSTYZa7ILB
#8). benzamidine (FF 4 ED pH TIFEICHTE (B
PREETESN 1 11.90 + 0.40) L TWB 7o, FEHNMNET
T, FEAMMELG2 (pl =5.92) DiFA. Fig. 20 A%
TiE 5Nz eluate-1, -2 (PBSAR) % %D % % HiTrap
benzamidine 71 5 LICT7 75+ 3% &. thrombin7Z
17 T% < G2 (GST-free G2) HIBAICHES L £ (Fig.
4D AFT ; HOFHRBIETEER). FHNaCLEEZ 0.5

ICEIFTHLL T (FIRIFE. 1 mLOPBSARS T
D%’\J0.0S mL®D5M NaClZzhlz3). CODREE% B
T=%7 (Fig. 4D BFT),

Fig. 4D D38

eluate-1 + eluate-2 (Z D EE&RIL Fig. 2D 2 D X7 —
LTI ofclcd. 96 mL) Z22F D L. —F (A) 3%
DEF. 75 B) (215 M NaClZ M X TNaCLEE %
0.5 MIZFA% L. benzamidine EE 1t 51 5 L (HiTrap
benzamidine FF(HS), 1 mL) (& L7z G, 0.5 mL/
min)o A7 LDFEBEEREL T ATV TILDEH
&13PBS. B> FILDIFEIZ20 mM Na-Pi (sodium
phosphate) (pH 7.5), 0.5 M NaCl%= i L 7co FETR
E2ED (RBOED) Z2REL. AZLICKEE LIRS
Z. AT > FIL 01551320 mM Na-Pi (pH 7.5), 0.5 M



NaCl £ 0.1 M Glycine-HCI (pH 2.7) (%2 mL). B

> 7L D5EIF0.1 M Glycine-HCI (pH 2.7) (2 mL)

TAH LT BNV RZEERLERTETSLSIC. B

L=ICT7 72492 TINEZREL TH B, &

H. Fig. 4-7 & 9IC "I SDS-PAGET IF 2 BE D 73

F & ¥ — /1 — (Unstained Protein Standard, Broad

Range [10-200 kDa], P7704 & P7717, New England

BioLabs) Z A L TWX Y (Fig. 4D DI5&(EP7717),

G2: eluate-1 + eluate-2

AFT, BFT : JEREES

AEl 20 mM Na-Pi (pH 7.5), 0.5 M NaCl 3& 4
B

AE2, BE2 : 0.1 M Glycine-HCI (pH 2.7) AHE%

GST Y= 2 7))L : benzamidine EE{LIBAZFERHT 3
BEDFEL - fEEEE R LT, 0.05M Tris-HCL, 0.5
M NaCl, pH 7.4 % &8,

2.BHLIFUVICHTBEER

Fig. 4A - C, Fig. 5A - G, Fig. 6A - C, Fig. 7A, C, D,
Eic. EALIFUOER - BRIBIZICH T 3 SDS-
PAGENZ—>%RLFT, Table 30T — X =BT E
DT> FIL (2EFT > eRBROFEINN—F) 2FERLT
WETo UTIEXKEIT > FILICDVWTDFHETY,

HO: IPTGZMZ2ERIDYT > )L (Step 4)

H (37H/30H/20H ; U FREAK) :
R A8 R T KL - Triton X-100 01 L 7=
BOY>TIL* (Step 11)

S:  Triton X-100I2#% 0i=/0 E5E (Step 12)

P:  Triton X-100 LB D2 A (Step 12)

LFT : lactose-agarose /\ v F {12 D=/ £75 (Step

16)
GFT : glutathione-Sepharose /\ v FLIEB& DR D EiE
(Step 16)
LE . BIBFRIZER (purified G1 etc.) (Step 23, Fig. 1)
GE | REIERIESR (purified G2 etc.) (Step 27, Fig. 2)

XEY U TILE !
HO - LFT/GFT, 0.1 mg wet pellet equivalent**
/10 pL (10 pL/lane)
LE/GE (= purified protein), AL 7 F>IZ&D
#7123 (MOHAICEH)

WAEBAALIF U2 NIBORRCRERICEATS/— b

* IBHIEREATI AL Triton X-1000EBZ TS IDT >
)L (Step 8,9) EAWIBE ALV FVOBEICEL
Tid. SDS-PAGETHIRZ >V /NIBD/N> RO T
FHEVWIEABDET,

*H-LFT/GFTD B &, 1L—>H 7D DX E IS
Step 7 T SMNTZE. colirL vy hDEEE (Table 3, E.
coliyield) 0.1 mgIZH% “H%k$ 3 (0.1 mg wet pellet
equivalent) > )L TY, FIZIZGlDHE (37°CD
1[EH). BREERIF0.7 gD T Step 10/11 TIE0.7
g E. coli/40 mL (36 mL [E{x & EAEERK] + 4 mL
[10% Triton X-100] ; EAILEIC & & AREDO RIS
89 %) — 17.5 pg wet E. coli pellet/uL (17.5 pg wet
pellet equivalent/pL) £ %D £9, Ti2id0.1 mg wet
pellet equivalent/10 pL D k& > 7 )L % 100 uL1FH
TBHBEDRMHETT,

Step 11DF>F)L,57.1 puL +
SDS sample buffer (4X)*, 25 pL + H,0, 17.9 pL

*0.25 M Tris-HCI (pH 6.8), 8%(w/v) SDS, 20%(v/v)
mercaptoethanol, 25%(w/v) glycerol

HO D5 & &, Step 6 TH 5N 2B ER (overnight
culture) @ Agoo nm DEZRAE L. BHREEE CIBER
D Aspo nm DEERZHEL F9. LD GLDHEITIE.
A600nm = L.LODIBER]1I mLASEBSNIBEREEE(E
238 mgrADET, COMEEIO—VICE > THAED
DIESD2EFHHBOET GOEDT—RDFE LIZHER
#:1.93 + 0.55 mg). IPTGEMZ 3EHICH > TV
> LTeEER (HO) 1% Agoo nm = 0.63 TdH o Fo 728,
FIROBEFRE L TEH D . COBER]L mLE=ROL
TESNBEERL Y FORERIE. 150 mgL B0 &
I* TORL Y k2150 pL @ SDS sample buffer (1X)
Z A CTAIET L. 0.1 mg wet pellet equivalent/10
uLOXE T > FILHESNB CICBD £ (BEL
BICL2EBEOENIIERT ), Step 4ICBIT 35X
Y hORTHNICK SIS, —RIBRDIEET TAREBRE
BEERORAEZBBICAE TS CISE#ETYT, o
HARE L Asoo nm DIEIF. BEFRED B B2 &
LER<ADETDT, Step 6 DFEHERDIBE. AIEMEH
BRO0.7UTICARZLSICHERLTAELTVWET,

CEERLY R HOY Y TIL) IE BEREEECEER
(overnight culture) M Aggo nm PEARENFHETEZET
BRIERTE



+ Gl

HLOFUIEE. LOFUEEOERBIOETED
SRTAVEER ((SHE) "R EBERLIVFV T 73—
rEZHN, CELIFUVCDORETSELIF > T
ENTWELE (COFFIFRETHEODNTULET),
F<HBENTVWEELSIC. CNIFGID YR T1 5%
B0t (DFA/ DFEIRILT 1 REEEDOER) I
HOSBEZTICE > TLIFUERERS D TH -
T. -SHEHIBEHLOBEICHBRIDTIEHD FE
A [3]lo G1/mGl1 Di5&. Step 8 (Fig. 1,2) TlE1 mM
DITZAML -BAEBEREERZER L TULWETHN
REICEAT I2EMNARICIGETEZMZI TVEL Ao
COFFORETHREIT S . G1OFE. 10 BRICIE
EM ROMEESEEN) 30 1/4IETLET [4]. &%
F@iIC1 mM DTT Z MR /358 TH. 20 BRICIIFERE
EFXFTETLET, ROREFEIZ. LYFVEED
EBIZe LTULKFIASN TV IHRBARAEAETT, —
FREVIC. IBEMRICHTZHL I F Y OERRIRICIE.
RMEREEEE CBRTEDBVWEEZHRELLETOD
T, HOEREEEEZRETTELIERTH. BEMEL
CICHTRIERNREMICEKONTVRIHENHD £
(G7, G8DIEBHR),

CSG1IZG1 D2 T D Cys%EZ SerFREICE# L 1c
ZEEAT, B EELRVRETTRABRELT
DIEHIMETLEEA (4] COZRISIIAREEPCHEHE
EAEREMICREEZEXFEADT. CSG1ZGLOR
BMLTHEBTZ N TEET, GlLIFLIFVL
LT, #RRRERTF C L TOMEEZIFD Z EHH
SNTVET. BFRTIADIRILT 1 RIEEZTZM
L7z oxidized Glid. LU FViEMEKS—HT. XU
07 7 =2 =N LIcRiEmROBERE S EZ B
TERIECHBESINTWVWET [5], > T BILICE
THRRER T L TORREZER T 3L BV L
WS R T, CSGLIZGl1 DELHBREMTIEHD £H Ao

+ G2

G2(Flactose | L THMMEZ RSB WVWDITTIED
b & AN [6,7]. lactose-agarosez B W17 7« =
T —FERIIRENICRERET Y, BH. XEk6, 7T
PA-1t (pyridylamination) # % L\ & pNP-1t (p-nitro-
phenylation) S 7-¥E#H%z A UL\/=FAC (frontal affini-
ty chromatography) IC& > TRMMZAEL TVWET
DT, 7AO—RTIVICEEL S Niclactose DIFE IF
ZVELIAREMENHD 9. BRG21EH (Fig. 4C)
ICEENTVWBRDFER26,000D/N> Rk, tIrEn

BEBRIALIF VRNV EORREBRICETS /— b
7= GST-tag DIEA L ZX 5N E T (Fig. 7BEER).

*+G3

Fig. SAODERICE KR BEE TORBRGIER 3
1g/10 pL [10 uL/lane]) DXEN/NZ—>ZLERTRL T
HDET, CORBRTRAVBEIERDREIZ47 ug/
mL (37° C), 323 pg/mL (30° C), 2.40 mg/mL (20° C)
72 M T, SDS sample buffer (4X) = FERA L 72FE.
BHRES20° C DRSNS 3 pg/10 uL OXEH > Tl
TERT R CIETEEEA. DD, 37°C/30°C
DIEGIE. SDSALIE T 5 H1ICSCR (StrataClean Res-
in) ZFE>TEML TVWET, SCRICBIT BFHERIF M
BIDEZEZRLTTFEIL,

G3lEFASEY T I7IU—ICBT2H—DHL Y
FUTN-RFHBDIELIFURXA> (AT =T
BRXAY) EC- KRB CRDNSHEBRINTUVWET,
G3CRD (Ile!'!5 - 11e?) (2 @ C-KRimfl] CRDICAEE L
F9 %, Table 3 L IFHRHGNERD FITH. MUHEIICITo T
525% (pET-G3CRD; 20° C overnight) (285 11 2 HERIZ
mDINE (343 mg/L culture T. G3D 1/10AFTL 7,

* pET-G3CRD O E#)IE N- KK AR T 2 —ER5IHEKD
MetAMINE N3,

- G4

G4 % lactose-agarose z AWV TT7 7 1 Z7 1 —fEH T
% CIFG2 LAk, REMICAARETY,

G3DIZELEL L SIS, GADBERIER (G40 5
BIFETORE) bRV NIERENBEWVTSH. SDS
SLIRT ZHEIICSCR%Z > TEML TULWE T (Fig. 5B,
37GE*/30GE*/20GE*), i=#aL 7c 3 DDERIERT/NY
FORBRSIZELICHZIFTTIN BHSMNCER>TW
£9, CHE BT FICEFRBEN37°CL30°C
DIEHIZR) N2 Y NIBUNOTH (HE 5 < I3
B) ZBATVRTCO. Agonm M OFHRELICZ VNS
BEENERLDEFEL Ao TVWBLHEBONET,
BHEIERICZENTLS 2 FERN 76,000 £ 63,000 D/\
Y RIE BLRABEY v ~RO>ODnaK ¥ GroEL T
(BNY FON-FKIFT I/ BRECH 2R . G4HES
L 724K 88 O glutathione-Sepharose = ATP J& /& T it 4
TBILICE>T. DnaKzHBRREMR LN TEF
9 (GO DIEBR),

* PFERT6,000D/8> K 1 GKIIGIDLGT
DFEH63,000 /N> K AAKDVKFGNDARVKM



G4Null, GANT, G4CT DIBEEIFUTDEH D T,

G4Null : N-K %8 CRD (Met! - GIn!>3) + U > H—
RTF KD — & (Pro'>-Leu' + Thr!d7 -
Pro'!) + C- ki CRD (Val'®2- I1e323)

GANT : N-KiHEICRD (Met! - GIn'>3) + U > hH—~
7F RDO—EE (Pro!> - Tyr!)
G4CT : ' > A —RTF R DO—EB (Thr!8l- Pro!®l) +

C-FIAICRD (Vall? - I1e323)

1ERITOERT—XTIH (Table 3 & (ZIFXRE L%
). G4Null, GANT, G4CT (GST-tag % bR L\ 7o ¥ B
Zim) OINEF. &4, $91.6 mg/L culture, 10 mg/L
culture, 20 mg/L culture TL 7z,

* G7

G7R54H 3. HEEST M b 2R TEEERT I
JEBERED1DOTH S Arg* Z His ICBIR LI ZERHET
To IFIFRERBREEZR>TVWETH . FRIIIEEE
MISRHTETZABEDHD T, MOAL I FUDHE
BHREKTY (G8DIERRE),

* G8

ERG8ICIE. UYH—RTFROBEDANER

VB CH2BEOTAVI+—L (RTZA4>Y
TJT7AY 74— :G8M, G8L) i"FEL £9., GSM
EG8LD ) YA —RTFRIF 28FE 70X E T
9o G8L (pET-G8L) D IX £ IFG8M L A & T ¥,
GS8MR69H (GSLR69H) ¥ G8MR233H (GSLR275H)
. & < G8M (G8L) d N- 3K i fil CRD & C- K i fl
CRD OHEHEEY 1 S Z WY 5 Argz His ICE# L
T=ZEAK. G8MR69,233H (G8LR69,275H) (75 D
CRDIZZEEZEALTHDTY., G8DHZE
12X g 5 BA M IEN- K% CRD & C-KixAICRD T
AEFCELD, N-KIHAICRDABEWHEMEZFO—
AT C-RHACRDIFIFLACHMMEETRLEEA
[6,7]o > T. N-KiHf CRD A F5EEL SNz R69H
ZHK%Z. lactose-agarose Z AWV T T 71 =T« — 15
BITBCIFTEEFHA. UFTDFRIIZ GEMR69H H
TBRELETRIT—HZH
B TWVWETH. asialofetuin DIFETH Y > TILARMER
DHZ LFERZRNRICEDAEWVWE. GBMR69H I 7]

LIZRFEEINEEA [8].

G7DIETHMNE LIH BEEST 1 bZ2ERT
% Arg % His ([CE#: L e ZEAD FIMKEEEE T

. lactose

asialofetuin-agarose & &

WAEBAALIF U2 NIBORRCRERICEATS/— b

BIEEMA B D £ 3. Fig. 813 G8M & GBMR69,233H
@ﬁﬂiﬁéﬁ%xﬁ Mz B LR T, BEHAEICDOW
TIFTHBIDEEZ BB L TTIFIV. £HERIZ 7D,
m#& £ H GST-fusion & L TRIVEE /. GST-tag=
BRELLEREAVTVWET, ALIVFYT7I)—0
FT. GBM OFRIMEEREF S IFLEENEL . SEFER
LI T TESZRE TE 2 R/NVEEIZ0.2 - 0.4 uM
T9 (Fig. 8A). G8MR69,233H (56.4 pM I ETiEM
ZRl. GBM D3 - 6% EEDES = FREFL TWLWSAHE
EHHD T, GEBMDIEMRIE50 mM lactoseiZ & > T
BEIhFIH. EEE (12.8, 25.6 uM) D G8M IC &
BARMBUREISEETNICCL. 1 YFark—gYy
B x 2 BBICER T2 &0 12.8 yM THILEEHNR
NROGNBLSICHD 79 (Fig. 8B)e —FH. G8M-
R69,233H %A, 50 mM lactose (2 & ZPHE IR
N, A oFan—2a VEEE 2BBICERL THIE
RIFEDD FE A (Fig. 8C)o G8MR69,233H N SRE
THRMEEEZEZ R CCIFHRETIE LA, Ch
WNEETZLIFUVERICEDCHDOAE S ME. BBS
MTIEHD FE Ao

G8LRI97AZG8LD ) V> A—RTFF RICFEET S
Argz AlallB# L - EEAKTY, GSLOU > H—
RTF R (GEMICIFEE L A UVEBRS) (C 13 thrombin

HWER#E T 5T b ((IAPRT-) HEEL. CDOEPAD
Arg” Z AlaiICB# 3 % & thrombin THIMi S 1L 4
CHBODFET 9] o T COEEZEALTLARL
GST-GSL (pGEX-G8(L), pGEX-G8(L)R69H, pGEX-
G8(L)R275H, pGEX-G8(L)R69,275H D E %) ) %
thrombin THUEY 3 &, GST-tagh'BREINZEFT
B UYA—RTFROYFICE>T2DDCRDA
DEELTLFEVE T,

BT LIE—RBRALOFUIEFEETSR) VAR
TFRIF. —EDILKEEZ R L %4 L disorder TE1
(disordered region) TH O (TR DIBEBZEBHR). #k4&
BIOTT7—LILE>TRBICHBINE T, fBBX
RUNTVEBDHZED. 7714271« —RBHELEITTIEK
BEHEROIOT7—EOREFZELETIESD £ A
G8NulliZG8 D) > h—RTFF R ZIZFBRELLEE
HT. 7O77—EICL BRI L TRVLINEZSRL
%7 [10], G8Null (pET-G8Null) DI 3440 mg/
L culture TY, B, ZEEFRRARNI 2 —ZFHL
7oBRICHIA L= Ndel site ' 2 DD R X1 Y OBEFHIC
FELEIDT. TOHYA b (CATATG) ICHRT S
RPB27 I /BEERE HM) "EFEFN £, GSNull,
G8NT, G8CT, GSNCRD, G8CCRD D& IFUTD &



EDTY, 7 /BEEESIIGIMOESTY,

G8Null : N-3k i {8l CRD* (Met! - Ser'®) + Ndel
site 8 3k @ B2 5 (HM) + C- >k i 8] CRD
(Arg'® - Trp®V7)

G8NT :  N-KifECRD* (Met! - Ser') + 1) > H—
RTFRDO—ER (Asp!'®6 - Thr!8)

G8CT: UYHh—RTFRDO—EB (Ser'”!- Leu!®3) +

C-K il CRD (Arg'®- Trp3?)
GS8NCRD : N-Ki#fl] CRD* (Met! - Phe!>?)
G8CCRD : C-52l|CRD (Arg!$* - Trp®!7)

* G8 O N-K1ffl CRD I& (Met! - Ser!™) £ E X fc AN &
DETEBONET,

+G9

ERGIYICIE. UYH—RTIFROBEDHHER S
DR EHIBEDT Y 7 +—L (GIS, GOM, GIL)
HEELEFT, VA—RTFRIFEL. 335%E. 45
RE. 77RE T, UFIDFHX TILC-KimfH CRD %
Thr!% - Thr3l! (GO9SHT7 = /BHRESRS) t LELK
M [10]. LAEEED S HIBTE 5 & Pro'®? - Thr3ll /5
HNBEYEEEZONE T, GIDHE. BRI XV /IND
BOWNEIEZTAY 74— LBTERD., —RIBENLE
ERICERATZE2DGILZEZDIFHEETT, GIMD
IN2IZGISD30%RETHD. UYH—RTF RO
fRIEGIS & DR A& D £, Fig. 6B D 30LE* X 20LE*
TNV ROBEIHER->TVBEDIE. G4DBE LRI
30LED X VNV BEEMBARFTMHEINTVS Z AR
HD1DOTHHEEMNHD FT, Fce GIZFT L)
KOHDHLIFUIZERT. SDSEMMEDZTEK, B
EEXROER (FILEHDNY R) BEROSNET (G13,
G14/PPLI3DIEEHR), ERIERBETOZEMRHE
BEHOED. XA VN ROBIICEELTVWS R
bnFEd,

GIMRG65H, GOMR239H, GOIMR65,239H (3 G8 L A
Bk N-FKi#A CRD & C- K| CRD (%3 LMEiEA)
DYEHEEST 1 b EHNT 2 Argz His ICBHB L EE
KTY,

GINulliZGID ) > Hh—RTF RDO—ER%ZREL -
ZEETTH., EBROKXSICVYA—RTFREER
5N35167 I/ BEE L. G8DIHFE L Rk, Ndel
site [CHANRT ZRNDR27 I /BEE (HM) BEENT
WET, GINulliZz 7077 —FICL20BICH L Ta

WAEBAALIF U2 NIBORRCRERICEATS/— b

Wt ZER L. FBBRx 2o NI0BONESRELT
WE7 [10]. G9 (GINullZFT) Id. lactose-agarose
h5lactose TEHINKRTIE. HHEERVEE
DBERLLTEELTVWE Y, LHL. BHEIFES
ICE D 1a®. PBS 4 KRR 4 pH OEERICK L TE
MT B AKBRHFRALLET, BEELD AR
DOEEL7GINUlDHZETH., PBSHTREL TEE
TE2REIZ400 pg/mLUT T, CDOFRICKE
LT3 BETHNIIEET 2 GIEEDOEVALES
CEREDBREEDZFOHRELTHL T LT, &R
BOWNEZ EIFRCHTEET, BL. FEHE1ICZ400
pg/mLETHERLIBETH, BNICLZHIERED
RAIFEBITSNABWTD. EMFIOREZ FFTE
3C. REREMOBENMEC R D XY, Table 30D G9S
EGINUlDT—RIFZ DL SBHEZRAVWTELNT:
HDTY. GIDFALIE. AHRKR. BHNEDOpH%ZE
TIF2THhADDEEBSCZENTEXT [11],
BMKHETTORBICOVWTIK TER] 0BEEBRLT
T & L\ GINulIR65D/GINullIR211D (& GOIMR65H/
GIMR239H I W 5T 2 ZEE K T 3, GINullR65H/
GINulIR211H (FEERICHEIEZR 2 > NI BNESNA
hofcted. CNEDEEFRZFERALTUVET,
GINTOF7—EICEWEREEZ R T L WS HEIF
GINulliC & > THEESNFE LA, £ENpHTOH
BHORBEEHEOHEL TVWEE A, ssGI (highly
stable and soluble form of G9) | Z DB R T %
TeDIEBI L= EERETY [12]o GINullIZFXE->TW B
DYA—RTFTFRDS55107 3 JEBEEEZREL. 1D
DT /BEBRETEALTVWEY, COXEBKIL. £1B
HpHICEWVWTAHL L H 2 mg/mLEBEDARL L TR
HBREICREIZCENTEEY, FOT 77—k
ELOFUERIFGINUll L [EEFEH B WIEENULETT,
$sG9 1% 2 DD CRD DEIZ6 7 = / EEF5E HPPYPM (55
SR OESIZHPAYPM) H'EHET 2HEETT. ROA
TI/BEREOBBAEHD FEA. BEEGI cDNAIC
I3 BamHI site "F7E L £ HY ssG9 (pET-ssG9) Tl
CORFEEBLTHD £9 (GGATCC — GTATCC),
G9Null, ssG9, GINT, GICT, GINCRD, G9CCRD D
BEIEUATOLHED T, 73 /BEEESIZGICTD
HHGIM. fIEGISNDE ST,
G9Null ©:  N-3K i 8lCRD (Met! - GIn'*8) + Ndel
site AR DES (HM) + ) > A—RTFR
D—EB (Thr'® - Met!8!) + C-ZKif{8] CRD
(Pro'®2 - Thr3!)



ssG9 : N-Kif @ CRD (Met! - GIn'*®) + HE &
niz) > A—R7F RO—E (HPPYPM)
+ C-ki%f8 CRD (Pro'$? - Thr3!!)

GONT N- KAl CRD (Met! - GIn'48) + 1) > h—
RT7F RD—E (Pro'® - Thr!®?)

GICT - > h—RTFRDO—EF (1le'® - Met!®?)
+ C-Ki#f8] CRD (Pro'®* - Thr3??)

GINCRD : N-Kif#] CRD (Met! - GIn'48)

GY9CCRD : U > A—RTF RDO—EB (Thr!'® - Met!8!)
+ C-ki%f8 CRD (Pro'$? - Thr3!1)

+ G10

G10 % lactose-agarose Z VNV T 7 7+ =7 1 — {5
T3 EIFREMICRARTY,

BEGIVZERITEEMNMEV . SDSUIET ZHFIIC
X&) =)L ZE>TERLTWETY (Fig. 7A, 20GE*),
IEEAAEICOVWTIE, TR DEZZRLTRE L,

G4 LAk BRERICABES v ROYHEFENT
WETODT. GSTYZ a7 )L THEINTL S DnaK
PBREFEDHMRZ G10 THER L TH & L 7 (Fig. 7B),
GSTRYZa7ITIRT 714 =7« —KHOH (B
B ICATPE A > FaN— bR CEHRELTVET
N (ATPEEH S LOFABICHANTULEY). Fig.
7B DEFRTIF. GST-G10 7' glutathione-Sepharose |Z
e LR TREZTVWE L. £, thrombin
BIEFig. 20& M Tl <. GST-Gl0Z 7 IILh 5AH
L7=&ICTT o TLWE J, GST-Gl10HES L 7= glutathi-
one-Sepharose z ATP Z SUREERE 1 > F aX— |
9% . DnaKh' st L T & & 9 (Fig. 7B ATP-W),
BRZRZ R TS . ATP TR L -4 > 7L (Fig.
7BARID G10) TIFLIEB LB WD D LB TDnaKh
BOYLTWVWET, GroELOZEHEFHAILTULS &
5TY,

Fig. 7B D38A

Fig. 2D 25D X7 — )L TStep 17 £ THE®D %, Step
18T ILZ2ADHZ LI/Ny 2 L (1 mL gel/col-
umn).Step 19 L ECRGTHET B, —HFDATL(A
S LA) 1550 mM Tris-HCI (pH 8.0), 10 mM gluta-
thione TGST-G10%Z AT 2. H51D2DAT L (5
Z [sB) IZ 1 mL® 50 mM Tris-HCI (pH 7.5), 2 mM
ATP, 10 mM MgCL =Mz (Rt &IFEE). 37°CT
1091 >Fan—+bd3, CORFEEIEHEDRL.
2B 3EIEDRHER ATP R RES L L TRET

-10-

WAEBAALIF U2 NIBORRCRERICEATS/— b

%o 17 L% 3 mLODTBS, 0.03% CHAPS T## L 7o
#%. 50 mM Tris-HCI (pH 8.0), 10 mM glutathione T
GST-G10Z/AE 9 %, NT LA, BOBEHKIZ30 uLD
thrombin’a7& (1 u/pL) Zf1Z. 25°CT16h1>F 2
~N— ¥ 3, Fig. 2 Step 25, 26 DEMA THEN 20T 3.
85N 7 k5% glutathione-Sepharose 75 L1 (0.5 mL
gel) ISR L. FMBEDZED THREERE L. &
> 7 )L 30 uLiZ 10 pL @ SDS sample buffer (4X) %=
X THALIE L 7-4. SDS-PAGE THH L7 (10 ul/

lane),

GE: 10 mM glutathioneZ & % 77 5 LIAHE S
GE-Th : thrombin I L 7= GE

GE-Th-d : GE'Th Z3&#f - OO EE

Gl10:  EEIZS

ATP-W : ATP%E D (H <5 LB)

- G12

Table 12588 L7 O—> L Fig. 20 AEZA LT,
aAMDG12, LNG12, GI2NT, G12CT %283 Z & &
EEMICAREEETY . AR (Fig. 7C, 20GE) 0 X
42N> RidE. GroELEBbhbnEd,

Gl2i3Yang et al. [13] (CEEEINTWVWBo7O—IC
XL 9. Hotta et al. [14] (F. Yang et al. DF&XIC
REHINTULWARABIRFYEDH5 ERMAINC. 51D
DRABIR A EFEET S EZRELTHED. LNGI2
FZorsO—>ICHin L £9. LNGI213G12& D B
N-FRFANC227 = /BEREBEER L TVWET, ANDH
XTH. GRREZVYNVBEORERERICITTVT ARV T
Hw MED LIRS 7 = / BIEES A AL, FBaEs
AAVNVBEXRRE LIEERIFITONTVEEA. &
B. invitroBIRZEF A L TER L 7= G12 ([*>S]Met
1Z58) I3 lactose-agarose IC55 WA Z /R L £ 9 [14].
GI2NT, CTDRBEIFATDOEHD T,

GI2NT : N-KRi##H A CRD (Met! - Leu!s!) + U > 5 —
RTF RD—EF (Asn'®? - Ser!”?)
)Y h—_RTF RO—EB (Pro'7* - Vall®8) +
C-KimAICRD (Pro'8? - Ser314)

G12CT :

GIR2OIAEBEIFHRE SN TWVRWIE® (in silico
analysis f%<). CRD /> H—~_RTF RO&EHIIH
EMBRHDTT,

* Maller et al. [15] |&. pET-28aRJ &2 — X EREYIDZ



YINOBRRISEL T ABEM (Rosseta 2(DE3)pLysS
ABECHEREEOEWV7EED I R V. AGA, AGG,
CGG, GGA, AUA, CUA, CCCIZxf It 9 % tRNA D F
REBzaOABEEK €AV T. AIAEDOT T ZXGI12
OB - BRERELTVWET, COAETERIER
YU ZXG12 (His® 7 &) & Ni-NTA1BE*lactose-
Sepharose TIFEH T T 4L /c®. Q-Sepharose & CM-
Sepharose Z B\ e/ A Y RII/ ORI 5T« —TH
BLTWLWEY (X2 : 5mg/L culture).

+ G13, G14/PPL13
G13, G14 £ % [Clactose-agarosez W7/ 77 7 1 =
« —KERIIREMICREIETT,

fEE G14/PPLI3Z RIFEEIE VL /oD SDSHLIE
FTRRNCXR /=)L zE>TEBL TWEJ (Fig. 7E,
20GEY), BfEAEICDOVWTIE TEE] 0IEZ8RL
THREV, BH. G14/PPLI3 OBEIERIFZED A4l
M (5% 5<IEGroEL) ZEATWE T DT, Table 2
@ “Protein concentration (mg/mL, A280 nm = 1.0)”
Table 3 ® “Purified protein yield” F|ZEFETE 21ET
B FE A

Fg7D@maﬁtﬂm9§;\ﬁ@muamﬁ%
ToTWAEWTYTFILTY, HBRELIGI3:EmA%Z SDS
sample buffer (1X) F THULIE (98° C, 3 min) § 3 &,
SDSIEMM DL ER BEKHIERENE T (Fig. 7D,
20GE/20GE*), BIL &S BZER BEFDOEKD
GISETHROOSNF TN 47 LHBNIE L (FBDHE
LFEEA

3. /R

SDS-PAGEDTc® D% > IND BiFRDiRHNE

IRHE X BETIE R NI B S BICHERVREICIT
ODNBEETIN EMEUZBBEOBVWI EHRE
wiZE. BETHEOIDZEETHHDFI. —F.
SDS-PAGE (Coomassie # 2. Western blot. Lectin
blot% ) O1=DICHEREZ VNIV BERRT BIET D1
IE. EOBERBFEZFRIZCHTEET. ALY
FUMBEFNRERIEHD FLAN. BRALIF

VIERDEMICHA LA E (X &/ —ILiLEE e SCR
& %) & TCA-DOC (trichloroacetic acid-deoxy-
cholic acid) JCBEZFEH L THITFT UTXE/ —
JLiE. SCRE. TCA-DOCE) . Fig. 912 3 DDEHEE
DOERMHZTR LT

WAL T2 KO EORRERRIET S/ —
Fig. 9 D&

Fig. 9A, 9B 38 4. Sv k OEBERIC LR 378
HORMEZBRALIERCBRAL IV FUER (+
IC 2 BEEDIRMEE (XA
J—ILEESCRE) ZBRALHERTT, C (control
sample) (3 Fig. 9A D355 7.5 pg protein/lane. Fig. 9B
D% EIE 1 ug protein/lane, MeOH, TCA-DOC, SCR
IE& 4. XR/—)Lii. TCA/DOCA. SCRATIENME
LicH>7ILTY, Zv MEBHEERDZE. TLOE
BEMTIEIXAR/ —IILENRDRVWERZRLTVLE
o SCRETIE. EUREDEL. H5WVIFIFL A LD
INTE%ZWANY R (Fig. 9A, arrowheads) DWW < Dh'd
BEDDMDET, BRALIVFUERDHZEDIFIF
BT DFENDEIEEARATVFASEALIF P
BT LIVE=RBRALIFUTIF X& /=LKL
SCRZEDE TAEITHEWEIHD FEAD. SCRETIE
TORRATEAL I F > (EBSA) OEUEMET L
TWFEY, SCREARBEETENTORMEETTH. FA
IZBR L TEFENBETT, SCROTZ1 > (FEE
SCROIBER) a2V NVBEDEINKRICE R Z7EIZD
WTId EBERZITo>TVWARWES, BASHTIEHD
FH A, Fig. IBOGAIERIE. REICH>TELD
BYMESATVET, GI3EZRIFTRTHLERT-
TWEEA (G13, G14/PPLI3 DIEBE),

BSA, bovine serum albumin) |

« X&RJ—=I)iE

MZABBECEKR 2 NIERBREDLI DT,
TEBGEIE. —RREVICIITTER R VNI EARICITERT
EP RN VEREN mg/mLIEEU EANBRTIN
Fig. 907 — &3 X TEEBED X > /NI EARK (100
pg/mL DS MEBHER L 20 ug/mLOAL I F A
&) ICERALIEERTY, SARICHLTD4BEDX A

J=ILEMATVWEY (&IEXE/—ILEEIZHKI80%),

Rat tissue extract (100 ug/mL in TBS), 300 puL in a
2-mL tube
! + 1.2 mL of methanol, followed by mixing
! 30 min on ice
| cent., 14,000 rpm (15,000 xg at Ray), 20 min
Ppt.
| residual methanol was removed by an
additional brief centrifugation and careful
aspiration
| dissolved in 40 pL of SDS sample buffer (1X),



WAABRZI AL VF VRNV BORREEHICETS/ — +

and then subjected to heat treatment mL tube
SDS-PAGE ! + 10 pL of SCR slurry (50%[v/v] in H,O)
| mixed for 1 min
Galectin solution (20 pg/mL in PBS), 200 pL in a 1.5- | cent., 30 sec (table top centrifuge)
mL tube Ppt.
| + 0.8 mL of methanol, followed by mixing | residual supernatant was removed by an
| 30 min on ice additional brief centrifugation and careful
| cent., 14,000 rpm, 20 min aspiration
Ppt. | suspended in 40 pL of SDS sample buffer (1X),
| residual methanol was removed by an and then subjected to heat treatment
additional brief centrifugation and careful | cooled on ice
aspiration | cent., 30 sec (table top centrifuge)
| dissolved in 40 pL of SDS sample buffer (1X), Sup.
and then subjected to heat treatment {
SDS-PAGE SDS-PAGE
+ SCR%& + TCA-DOCi&E
SCRIFE FOFIILEE NI ) H¥IFT. DNAE COHEER BmEYMEESCHAHMOZ Y NIERE
BOSHIRERGCZRCEIC. 7z /—JL- 200 %Z Lowry A CEE T 2 eOICHREINIZDHDTI [17]0
THILABICRDZD D LTEDNTULWE Y el EBED 1 DTIH. DOCZ—RDF v )7 LTH
SCRAEFEMICEZ NI BZRET 2B ZFAL R332 T. BFELIVNIEBRRICHERAIARET
T AYNIEBRRDBBICOFATZENTEET, To MEBHIE LTTCAZAVLWTWVWA LS. X& /=)L
SCRZAWZ 2V NI BEDEMEIFLBRECIZRLD, TTCAZMR<KALEBEZMATWVWET (Lowry EDFE &

BERAVNVERARICHEATET,. ERETITS C TRHBBRAERERETT),
ENTEET, TROERATIE300 Wl DEFE (100 pg

protein/mL) 2 % \L\ (%200 uL @ & ¥} (20 pg protein/ Rat tissue extract (100 ug/mL in TBS), 300 uL

mL) (Z% L T10 pld SCR slurry % il X TUL F T A% ! 4300 pL of TBS

SCROMERERTHNIE. HE =BT e TS } + 5 pL of 2% sodium DOC*, followed by mixing

F9o AR/ —ILiEB Ak, & L TSDS-PAGE® | 15 min at room temperature

BENMAORR ZRART 2 ODHETHD. £IBE I + 150 pL of 30% TCA, followed by mixing

MZROICXESCRICRELIZ YNV EZEINT S | 15 min on ice

DIFHREE BhOhNFET, REEEFISSCRE XV /NY | cent., 14,000 rpm (15,000 xg at R,y), 20 min

BOREZEELETOT. REELEFZETAERDS Ppt.

BIFERNBETT, | residual supernatant was removed by an
Otto et al.ig. SCRZFIB L2V /NI EDIEHELC additional brief centrifugation and careful

FREICODVWTEFLWESZITo>TWVWET [16]e DX aspiration

BICEBHESNTWVWBHETIE. RIICSCROTF 1 = ! + 1 mL of methanol, followed by mixing

>4 (3EEEFRT100° C, 6 hOBMLIE) 1T > TWLWETH. | cent., 14,000 rpm, 5 min

TRHROERTIITZM > JE 707, mROSCR%E Ppt.

FOFRFREALTWVET, AH. SCRIZN A D SHif4 | residual supernatant was removed by an

AETY, additional brief centrifugation and careful

aspiration

Rat tissue extract (100 pg/mL in TBS), 300 pL in a | dissolved in 40 pL of SDS sample buffer (1X),

1.5-mL tube and then subjected to heat treatment

Galectin solution (20 pg/mL in PBS), 200 pL in a 1.5- SDS-PAGE

_12.



*TAFSOA-IEETF ST LAY BIE. NaOH AR
TpH%8 ~ 85BEDH7ILAVMKISRET 5. REFEH
ICEDZEELZ e HBD BEHL TEDOIIEMAAEE.

FRmEKEREEERIE

IRMBRSEEMRAIE ICIIRA B 7A - DEFEL
FIH CO/— TR TEROAEZAVE LT

96-well plate, V-bottom (U-bottom)

| + 50 uL/well of sample (serially diluted with PBS,
10 mg/mL BSA, 0.05% NaN3)

1 + 50 puL/well of 2% (v/v) suspension of
trypsinized, glutaraldehyde-fixed rabbit
erythrocytes (diluted with PBS, 10 mg/mL BSA,
0.05% NaN3), and then mixed by pipetting
several times using a multichannel pipette set at
50 uL

| stand for 1 h (2 h) at room temperature

The extent of hemagglutination was observed visually.

IRIMERERSE /R RIE CIERRMICRED B EZ MY
378 LOFUOMEIZE > TE. RNVBMEELR R
ETHDONDEHLWVFEENHD XY, £/, FHTZ S
L— hOFRPAMKEERDOBEDHIMICEEEZS
ZBZehHD £Y, Fig. 1012 G8M, GBMR69,233H,
GY9Null, CSG1 D= RL 7. GINUllDFE. FL —
kDK (V-bottom & % LV U-bottom) (&, R/NER
EBEOHBICHEL £8AD. GE8MR69,233HDHBE
I&. U-bottom 7L — b ZFERHT 2 CHEHAEEL <D
£9, £7o. GBM & CSG1 (FFICCSGI) &, BED L
FUITH > TRAICKRMEROBRERENEL T B, &
550 7L — baEoTH, HIHAEENICHR S 06
HHO £,

XOFLIE—RBHL I F > D disorder FEiF

Fig. 11137 L2 F > (G1 - G13) @ disorder &35 F A
DT —HTY, UFIICPOODLE (Prediction Of Order
and Disorder by machine LEarning) ® web# —E X
ZRALTIRONT—42TY, RECDOTFT—ERIFK
TLTWEIH, OIS L=dry>rO0—FRL. O—
AIWPCLETRITIT B LIFABEL K S TY (Protein
Structure Prediction Active Workflow: https://togo.
medals.jp/active.html) s G3DN-FKIHAIDIEL 7 F >

_13.-

WAEBAALIF U2 NIBORRCRERICEATS/— b

RXA2 YT LIVE=RBALIF>D) Y H—
RTF RICHE T %85 O disorder probability 1'% <
BoTWET, UYA—RTFROKRBDZREL K
G8Null £ GINull D15 &, disorderEIFH & FRITN B
BRAIHFELEEA. HHOZTLIE-REAL I F
Y EIFEL D LNG12/G12ICI3 887 disorder 781
FEELBVELS TY, ®Xdisorder probability h'5
KHE->TWVWBEED., UYAh—RTIFRBbn2EE
CR—HLTVWEEA. Thid. GI12DFHLMRERS
1 (91t L 7= 3T3-L1#AA2 0 lipid droplet DNEIZBTE
33)[15] . LBFEPHEZOHLDLNEEA. TORE
1 7RIZE T % G7 £ G13IZ P disorder probability A
EFEVEEIFEL T ITHERIEFEISDDD EEA.

BEMRETTDGIDIEH

Fig. 1 Step 20 L& % FER DA% ICEE L TGINull
ZHIF - BRLEERZUTICRLET (BER. 200
mL ; 20°C, 16 h),

MM 0.708 mg/mL** x 3.85 mL
Fig. 1 D&M * 1 0.385 mg/mL x 5.00 mL

CEEERTEZLSIC. BRI 2 DOXHGTIT X
BoiER,

* GINull @ 280 nm IC 1T 3 WALHEEHA. pH 7.5 £ pH
6.0 THAL &1RTE L 118,
HEEZSDvolume B> TWVWEDIE. GIDIETEH
BAL7=&SIC. %% (Fig. 10%MH) TIHEEDEWVEA
HEDZMZ TERLTWS720HTY, Fig 1OAET
|3 Step 22 THHEEDILE (AL L 7= GINull) H'1§5
NEJ, TOILEHD 5. lactose = ELEMEDIEER (20
mM Na-Pi (pH 6.0), 0.15 M NaCl, 0.2 M lactose) %
B> TGINull DEIURZ A F Lzh'. KREIFEDALS
NnFEtHATLT: (data not shown),

20) Wash the gel with 2 gel-bed volumes of 0.15 M NaCl.
\)
21) Elute the recombinant protein from the gel with
20 mM Na-Pi (pH 6.0), 0.15 M NaCl, 0.2 M lactose.
)
22) Dialyze the eluate against 20 mM Na-Pi (pH 6.0),
0.15 M NaCl*.
*1st, 4 - 5 h (500 mL); 2nd, overnight (1,000 mL);
3rd, 4 - 5h (500 mL)

2



23) Transfer the dialyzed solution to a centrifuge
tube, and then spin down the insoluble material
at 25,000 xg for 20 min.

l

24) Sterilize the supernatant with a sterile filter (0.2 um).
l

25) Store the sterilized solution at 4 ° C.

E

ATRDIERL « RBAICHTED. THHETHEZTES
L. RBEEFEL EREREESHZRR LY
—). PHESER (B)IIKFEFM) . PHEEL (F
ERAMHE SRR E S THEE) ISRF UV LE T

WAABRZI AL VF VRNV BORREEHICETS/ — +

Abbreviations
BSA: bovine serum albumin
CHAPS: 3-[(3-Cholamidopropyl)dimethylammonio]
propanesulfonate
CRD: carbohydrate recognition domain
DMSO: dimethylsulfoxide
DOC:  deoxycholic acid
DTT: dithiothreitol
FAC: frontal affinity chromatography
G1 - G14: galectin-1 - galectin-14
GST: glutathione S-transferase
IPTG:  isopropyl 3-D-1-thiogalactopyranoside
Na-Pi:  sodium phosphate
PA: pyridylaminated/pyridylamination
PMSF:  phenylmethanesulfonyl fluoride
(3% : benzylsulfonyl fluoride %)
pNP: p-nitrophenylated/p-nitrophenylation
SCR: StrataClean Resin
TBS: Tris-buffered saline
TCA: trichloroacetic acid
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Table 1. Galectin clones deposited in the RIKEN Bioresource Center DNA Bank

WS AL IF U2V NVBORREERICETS / —

Catalog #h Name of clone Vécmr, Expressed recombinant protein
(cloning site)
Galectin-1
Gl pGEX-4T-2 - ) .
RDB04217 | pGEX-Gl-la (Baml/Xhol) Human galectin-1 (G1), GST fusion protein
G- pET-11a = .
RDB08392 | pET-Gl-la (Ndel/BamHI) G1, tag-free protein
pGEX-4T-2 G1 in which all Cys residues are substituted with Ser residues
RDB08448 | pGEX-CSG1-2a (BamHI/Xhol) | (G1C3,17,43,61,89,131S: CSG1), GST fusion protein
" N pET-11a ~ .
RDB08449 | pET-CSGl-la (Ndel/BamHI) CSG1, tag-free protein
RDB08433 | pGEX-mGl-la PGEX-4T-2 Mouse galectin-1 (mG1), GST fusion protein
(BamHI/Xhol)
" ~ pET-11a ~ .
RDB08434 | pET-mGl-la (Ndel/BamHI) mG1, tag-free protein
Galectin-2
RDB04218 | pGEX-G2-la PGEX-4T-2 | 55 GST fusion protein
(BamHI/EcoRI)
RDBO08435 | pGEX-mG2-la PGEX-4T-2 | 1157 GST fusion protein
(BamHI/EcoRI)
Galectin-3
RDB04219 | pGEX-G3-la PGEX-4T-2 | 53 GST fusion protein
(EcoRI/Xhol)
Werh pET-11a ~ :
RDB08393 | pET-G3-la (Ndel/BamHI) G3, tag-free protein
pGEX-4T-2 G3 (C-terminal lectin domain/carbohydrate recognition domain, G3CRD) ,
RDB08394 | pGEX-G3CRD-la (BamHI/EcoRI) | GST fusion protein
' _ pET-11a ~ .
RDB08395 | pET-G3CRD-la (Ndel/BamHI) G3CRD, tag-free protein
e PGEX-4T-2 ) .
RDB08436 | pGEX-mG3-3a (BamHI/EcoRI) mG3, GST fusion protein
Galectin-4
A PGEX-4T-2 . )
RDB08396 pGEX-G4-1a (EcoR1/Xhol) G4, GST fusion protein
G- pTre-HisB . e .
RDB04220 | pTrc-G4-la (Xhol/EcoRI) G4, (His)¢-containing-tag protein
RDBI8238 | pGEX-G4Null PGEX-4T-2 1 54 with a truncated linker peptide (G4Null), GST fusion protein
(EcoRI/Xhol)
RDBI18237 | pGEX-G4NT pGEX-4T-2 G4 (N-tcrmmal CRD with a part of the linker peptide, G4NT), GST fusion
(EcoRI/XhoI) protein
RDB08398 | pGEX-G4CT-la pGEX-4T-2 G4 (C—tcrmmal CRD with a part of the linker peptide, G4CT), GST fusion
(EcoRI/XhoI) protein
e PGEX-4T-2 ) .
RDB08437 pGEX-mG4-1a (BamHI/EcoRI) mG4, GST fusion protein
Galectin-7
. PGEX-4T-2 . )
RDB04221 | pGEX-G7-5a (BamHI/Xhol) G7, GST fusion protein
G- pET-11a ~ :
RDB08399 | pET-G7-1a (Ndel/BamHI) G7, tag-free protein
] : PGEX-4T-2 . ) ) )
RDB08400 | pGEX-G7R54H-12a (BamHI/Xhol) G7 with an R54H mutation”, GST fusion protein
e PGEX-4T-2 ) .
RDB08438 pGEX-mG7-7a (BamHI/Xhol) mG7, GST fusion protein
" ~ pET-11a ~ .
RDB08439 | pET-mG7-1a (Ndel/BamHI) mG7, tag-free protein
Galectin-8
pGEX-4T-2 G8 (the predominant isoform of G8 in most cell and tissue types,
RDB04222 | pGEX-G8(M)-2a (BamHI/Xhol)? | G8(M)/G8M), GST fusion protein
RDB08404 | pET-G8(M)-la PET-Tla | GRM, tag-frec protein
(Ndel/BamHI)
RDB08405 | pGEX-GS8(L)-la POEX-4T-2 | g with a long linker peptide (G8(L)/GSL), GST fusion protein
(BamHI/Xhol)”
RDB08410 | pET-G8(L)-12a PET-Tla | GRI tag-free protein
(Ndel/BamHI)
GEX-4T-2 . L . .
RDB08401 | pGEX-G8(M)R69H-1 P )
p (M) a (BamHIXhoD)" G8M with an R69H mutation”™, GST fusion protein
GEX-4T-2 . .2 . .
RDB08402 | pGEX-G8(M)R233H-2 P )
p (M) a (BamHIXhoD)" G8M with an R233H mutation™, GST fusion protein
RDB08403 | pGEX-G8(M)R69,233H-1a| POIEX4T2 "1 Genp i R69,233H mutations”, GST fusion protein
(BamHI/Xhol)
RDB08454 | pGEX-G8Null-la POEX-4T-2 | g with a truncated linker peptide (G8Null), GST fusion protein
(BamHI/Xhol)”
RDB08455 | pET-G8Null-5a PET-11a G8Null, tag-free protein
(Ndel/BamHI)
RDBO8411 PGEX-GSNT-1a pGEX-4T-2 N G8 (N-termmal CRD with a part of the linker peptide, GENT), GST fusion
(BamHI/Xhol) protein
RDB08412 | pGEX-GSCT-la pGEX-4T-2 ) G8 ((;—termlnal CRD with a part of the linker peptide, G8CT), GST fusion
(BamHI/Xhol) protein
RDB08406 | pGEX-GS(L)R69H-la PGEX-4T-2 | 81 with an R69H mutation”, GST fusion protein
(BamHI/Xhol)
RDB08407 | pGEX-GS(L)R275H-3a POEX-AT2 | G81. with an R275H mutation”, GST fusion protein
(BamHI/Xhol)
RDB08408 | pGEX-G8(LR69,275H-1a | POEX-4T2 "1 e it R69,275H mutations”, GST fusion protein
(BamHI/Xhol)
RDB08409 | pGEX-GS(L)RI97A-1a POEX-AT2 | G81. with an R197A mutation”, GST fusion protein
(BamHI/Xhol)
RDB08413 | pGEX-GSNCRD-1a POEX-4T-2 | g (N-terminal CRD, GSNCRD), GST fusion protein
(BamHI/Xhol)”
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RDBO08414 | pGEX-GS8CCRD-1la (BPG‘;:_?/‘;:'?W G8 (C-terminal CRD, G8CCRD), GST fusion protein
am 0
pGEX-4T-2 mGS8 (the predominant isoform of mG8 in most cell and tissue types,
RDBO8440 | pGEX-mG§(M)-2a (BamHI/Xhol) | mG8(M)mG8M), GST fusion protein
RDB08441 | pET-mG8(M)-la (NgfITI;;riqzi{I) mG8M, tag-free protein
RDB08456 | pET-mG8Null-2a (NgSI/Té;;q%I) mG8 with a truncated linker peptide (mGSNull), tag-free protein
-4T- Rat G8 (the predominant isoform of rat G8 in most cell and tissue types,
RDB0844 EX-RaG8(M)-1 PGEX-4T-2
08445 | pGEX-RaG8(M)-la (BamHI/EcoRT) | RaGS8(M)RaG8M), GST fusion protein
RDB08446 | pET-RaG8(M)-la (NgSI/Té;;q%I) RaG8M, tag-free protein
Galectin-9
RDB08415 | pGEX-G9(S)-1a PGEX-4T-2 | 59 ith a short linker peptide (G9(S)/G9S), GST fusion protein
P (EcoRU/Xhol) pep P
RDB08416 | pET-G9(S)-3a (Ndp'f;'l 1:11)4’ G9S, tag-free protein
€. am
pGEX-4T-2 G9 (the predominant isoform of G9 in most cell and tissue types,
RDB04223 | pGEX-GO(M)-la (EcoRI/Xhol) G9(M)/GIM), GST fusion protein
RDBO08420 | pET-G9(M)-4a (Ndpf/]g‘l 1:11)4) G9M, tag-free protein
C. am
RDBO08421 | pGEX-G9(L)-2a (gffﬁ;;‘({fl) G9 with a long linker peptide (GO(L)/GIL), GST fusion protein
RDBO08422 | pET-G9(L)-5a (Ndpf/]g‘l 1:11)4) GYL, tag-free protein
C. am
RDB08417 | pGEX-GO(M)R65H-2a (gf’fg;gfl) GO9M with an R65H mutation”, GST fusion protein
RDB08418 | pGEX-GO(M)R239H-1a (gf’fg;gfl) GO9M with an R239H mutation?, GST fusion protein
RDB08419 | pGEX-GO(M)R65,239H-1a (léf’fg;gfl) GIM with R65,239H mutations”, GST fusion protein
RDB08451 | pET-G9Null-11a (NgeEIr/rP::;S-II) G9 with a truncated linker peptide (G9Null), tag-free protein
RDB08452 | pET-GINuIIR65D-2a (Ngflgiﬁm GONull with an R65D mutation”, tag-free protein
RDBOS4s3 | pET-GONuIR212D-3a | PELIS 1 GoNull with an R212D mutation”’ tag-free protein
RDB15282 ET-ssGO pET-11a GYNull with a 10-amino acid deletion and a single amino acid mutation at
P (Ndel/BamHI) the remaining linker peptide (ssG9), tag-free protein
RDB08423 GEX-GONT-1a pGEX-4T-2 G9 (N-terminal CRD with a part of the linker peptide, GINT), GST fusion
P (EcoRI/Xhol) protein
RDB08424 GEX-GOCT-1a pGEX-4T-2 G9 (C-terminal CRD with a part of the linker peptide, G9CT), GST
P (EcoRI/Xhol) fusion protein
RDBO08425 | pGEX-GYNCRD-la (léf’fg;;‘(gfl) G9 (N-terminal CRD, GONCRD), GST fusion protein
RDBO08426 | pGEX-G9CCRD-1la (gffﬁ;;‘({fl) G9 (C-terminal CRD, G9CCRD), GST fusion protein
pGEX-4T-2 mG?9 (the predominant isoform of mG9 in most cell and tissue types
RDB08442 | pGEX-mGO(M)-2a (BamHI/EcoRT) | (mGO(M)mGOM), GST fusion protein
RDBO08443 | pET-mG9(M)-1a (leeEl/Té ;;3_") mGOM, tag-free protein
RDB08444 | pET-mGI(L)-3a (N]f[g ;r:_") mG9 with a long linker peptide (mG9(L)/mGOL), tag-free protein
RDB08457 | pET-mG9Null-5a (Ng‘ig;;;") mG9 with a truncated linker peptide (mG9Null), tag-free protein
RDB08458 | pET-mGONullR64H-1a (th;/;;;”m mMGONull with an R64H mutation?, tag-free protein
RDB08459 | pET-mGONulIR211H-2a (th;/;;;”m mGONull with an R21 1H mutation?, tag-free protein
pTre-HisB RaG9 (the predominant isoform of RaG9 in most cell and tissue types
RDB08447 | pTre-RaGI(M)-2a (XholPsil) | (RaGO(M)RaGOM), (His)-containing-tag protein
Galectin-10
RDB08427 | pGEX-G10-8a (B*;?n';);g;;] , | G10.GST fusion protein
RDB04224 | pTre-G10-4a (];’gTH';'ET;E) G10, (His)s-containing-tag protein
Galectin-12
RDB08428 | pGEX-G12-1a (B*;?n';);g;;] , | G12, GST fusion protein
RDB04225 | pGEX-LNG12-3 (B‘;?n‘if](/'é;;]) G12 with an N-terminally extended NCRD (LNG12), GST fusion protein
pGEX-4T-2 G12 (N-terminal CRD with a part of the linker peptide, GI2NT), GST
RDB08429 | pGEX-GI2NT-1b (BamHI/EcoRl) | fusion protein
pGEX-4T-2 G12 (C-terminal CRD with a part of the linker peptide, G12CT), GST
RDB08430 | pGEX-GI2CT-1b (BamHI/EcoRI) | fusion protein
Galectin-13
RDBO08431 ‘ PGEX-G13-1a ’ (Bifn'il’;‘é:(;ﬁ] , | G13.GST fusion protein
Galectin-14/PPL13
RDB08432 ‘ PGEX-PPL13-1a (Bifn'il’;‘é:(;ﬁ] | | GI4/PPLI3, GST fusion protein

1) Catalog number in RIKEN BioResouce Center DNA bank.
2) The mutations abolish lectin activity of respective CRD almost completely.

3) The insert sequence was amplified using forward and reverse primers tagged with extra 5' BglII and Sall sequences, respectively. The amplified cDNA was

digested with BglII and Sall, and the resulting cDNA fragment was inserted into the BamHI-Xhol sites of pGEX-4T-2.

4) The insert sequence was amplified using forward and reverse primers tagged with extra 5' Ndel and BgIII sequences, respectively. The amplified cDNA was

digested with Ndel and BglII, and the resulting cDNA fragment was inserted into the NdeI-BamHI sites of pET-11a.
5) The mutation abolishes thrombin sensitivity of G8L.

6) The insert sequence was amplified using forward and reverse primers tagged with extra 5' Nhel and BglII sequences, respectively. The amplified cDNA was

digested with Nhel and BglII, and the resulting cDNA fragment was inserted into the NheIl-BamHI sites of pET-11a.
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Table 2. Molecular properties of galectins

. . pET-11a vector pGEX-4T-2 vector Protein concentration
¢DNA insert-encoded protein | (1. gee protein) | (GST-fusion protein)  (GST-free protein®) (mg/mL, A280 nm = 1.0)”
Residues| M. W. pI” |Residues| M.W. |Residues M. W. Residues M. W. Tag—fr.ee GST_ﬁl.S on GST—f.ree
protein protein protein
Galectin-1
Gl 135 14,715 | 5.18 <9 — 361 41,008 137 14,860 1.69 0.697 1.57
CSG1 135 14,619 | 5.18 — — 361 40,911 137 14,763 1.63 0.730 -
mG1 135 14,866 | 5.17 — — 361 41,158 137 15,010 1.99 - -
Galectin-2
G2 132 14,644 | 592 358 40,936 134 14,788 0.739 136
mG2 130 14,880 | 7.39 356 41,172 132 15,024 - -
Galectin-3
G3 250 | 26,188 | 8.88 — — 480 52,844 256 26,696 0.550 0.555 -
G3CRD 136 15,470 | 9.84 137 15,601 362 41,762 138 15,614 1.11 - -
mG3 264 | 27,514 | 8.60 490 53,806 266 27,658 — —~
Galectin-4
G4 323 | 35,940 | 9.44 553 62,597 329 36,449 - 0.852°
G4Null 202 | 32,609 | 9.58 522 59,265 298 33,117 - 0.844”
G4NT 166 18,709 | 8.88 396 45,366 172 19,218 - 0.683”
G4CT 143 15,783 | 9.98 373 42,439 149 16,291 0.630 138
mG4 326 | 36,371 | 9.40 552 62,663 328 36,515 - -
Galectin-7
G7 136 15,075 | 7.54 — — 362 41,367 138 15,219 1.03 - -
G7R54H 136 15,056 | 6.78 362 41,348 138 15,200 - -
mG7 136 15202 | 6.43 P — 362 41,494 138 15,346 1.38 - -
Galectin-8
G8M 317 | 35,808 | 839 — — 543 62,100 319 35,952 1.20 0.829 1.25
GSMR69H 317 | 35,788 | 7.97 543 62,081 319 35,933 - -
G8MR233H 317 | 35,788 | 7.97 543 62,081 319 35,933 — -
G8MR69,233H 317 | 35,769 | 7.44 543 62,062 319 35,914 - -
GSL 359 | 40,397 | 9.33 — — 585 66,689 361 40,541 1.33 0.829 -
GSLR69H 359 | 40,378 | 9.18 585 66,670 361 40,522 - -
GSLR275H 359 | 40,378 | 9.18 585 66,670 361 40,522 - -
GS8LR69,275H 359 | 40,359 | 8.99 585 66,651 361 40,503 - -
GSLRI197A 359 | 40312 | 9.17 585 66,604 361 40,456 - -
G8Null 291 33,065 | 9.03 P — 517 59,357 293 33,209 1.16 - -
GSNT 168 18,893 | 8.18 394 45,186 170 19,038 0.661 1.55
GS8CT 147 16,690 | 9.13 373 42,982 149 16,834 0.554 1.04
GSNCRD 153 17,345 | 9.15 379 43,637 155 17,489 - -
G8CCRD 134 15,295 | 8.50 360 41,587 136 15,439 - -
mG8M 316 | 36,161 | 9.25 — — 542 62,453 318 36,305 — 0.675 1.02
mG8Null 200 | 33,321 | 9.27 — — -
RaG8M 316 | 36,072 | 9.40 — — 542 62,364 318 36,216 1.06 0.729 -
Galectin-9
G9S 311 34,690 | 8.10 - — 541 61,347 317 35,199 1.05 - -
G9M 323 | 35887 | 8.10 — — 553 62,544 329 36,396 0.824 - -
GY9MR65H 323 | 35868 | 7.78 553 62,525 329 36,377 - -
GYMR239H 323 | 35868 | 7.78 553 62,525 329 36,377 - -
GY9MR65,239H 323 | 35849 | 7.40 553 62,506 329 36,358 - -
GIL 355 | 39,517 | 9.37 — — 585 66,174 361 40,026 - - -
GONull 296 | 33,144 | 8.10 — — 1.00
GYNullR65D 296 | 33,103 | 7.36 — — _
GYNullR212D 296 | 33,103 | 7.36 - — -
ssG9 284 | 31,803 | 8.10 — — 1.02
GYNT 167 18,323 | 7.35 397 44,980 173 18,832 0.661 1.03
G9CT 164 18,476 | 8.49 394 45,133 170 18,985 0.622 0.981
GY9NCRD 148 16,345 | 7.30 378 43,002 154 16,854 - -
GYCCRD 146 16,549 | 8.43 376 43,205 152 17,057 - -
mGIM® 322 | 36,543 | 8.75 325 | 36,833 548 62,835 324 36,687 - - -
mG9L® 353 | 40,021 | 9.56 356 | 40,310 -
mG9Null 295 | 33,453 | 855 P P —
mGONullR64H® 205 | 33,434 | 8.35 298 33723 -
mGONullR211H® | 295 | 33,434 | 8.35 298 33723 _
RaGIM 322 | 36,340 | 8.56
Galectin-10
G10 142 | 16481 | 723 | | 368 | 42773 144 16,625 0.643 0.853”

B g N e
L N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N e
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Table 2. Molecular properties of galectins

Galectin-10

G10 142 | 16481 | 723 | 368 42,773 144 | 16,625 | | 0643 | 08537
Galectin-12

LNGI12 336 | 37,541 [ 9.26 562 63,833 338 37,685 - -

G12 314 | 35220 [ 9.02 540 61,513 316 35,365 - -

GI2NT 170 | 19,178 | 7.87 396 45,470 172 19,322 - -

GI12CT 141 | 15612 [ 1026 367 41,904 143 15,756 - -

Galectin-13

G13 | 139 [ 16118 | 536 | | | 365 | 42410 | 141 | 16262 | [ - [ 113

Galectin-14

G14/PPL13 | 139 [ 16113 | 721 | | | 365 | 42405 | 141 | 16257 | | - | 140
GST

GST” | 224 | 26166 | 6.10 | | | | | | | 0549 | |

1) The theoretical isoelectric point values calculated using GENETYX (GENETYX Corporation).

2) Number of amino acid residues and molecular weight of recombinant proteins after removal of the GST tag with thrombin.
3) Protein concentration (mg/mL) of a solution exhibiting absorbance at 280 nm of 1.0.

4) The same as for the cDNA insert-encoded protein.

5) These preparations contain a significant amount of contaminants, mostly E. coli chaperones.

6) The cDNA was inserted in the Nhel-BamHI sites of the pET-11a vector.

7) GST moiety obtained on thrombin digestion of GST-fusion proteins.
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Table 3. Summary of the yields of human galectins expressed in E. coli

Galectin Temp. | E. coli yield Purified protein Purified protein yield
(°C) | (g, wet weight) | Volume (mL) Conc. (mg/mL) Conc. (uM mg mg/E. coli (¢)  mg/L culture
Galectin-1 (pET-G1)
37 0.70 2.35 1.13 77.0 2.66 3.80 13.3
37 0.69 2.40 1.22 83.0 2.93 4.24 14.6
30 1.11 2.40 1.85 126.0 4.45 4.00 222
30 1.00 2.55 1.89 128.5 4.82 4.82 24.1
20 2.15 3.90 2.67 181.6 10.41 4.84 52.1(11.3%)
20 2.02 4.05 2.14 145.3 8.65 4.28 43.3 (13.9%%)
CSGalectin-1 (pET-CSG1)
20 1.89 2.55 2.01 138.0 5.14 2.72 25.7
20 1.85 4.00 1.39 95.2 5.56 3.01 27.8
Galectin-2 (pGEX-G2)
20 2.04 2.90 0.518 35.5 1.50 0.737 7.51
20 2.00 3.00 0.505 34.6 1.51 0.757 7.57
Galectin-3 (pET-G3)
37 0.67 1.00 0.047 1.78 0.047 0.070 0.23
37 0.60 1.00 0.031 1.20 0.031 0.052 0.16
30 0.91 2.30 0.323 12.3 0.743 0.816 3.71
30 0.86 2.30 0.332 12.7 0.764 0.888 3.82
20 1.42 3.85 2.40 91.5 9.23 6.50 46.2
20 1.24 4.00 1.72 65.7 6.89 5.55 344
Galectin-4 (pGEX-G4)
37 0.71 1.85 0.043 1.19 0.080 0.113 0.40
37 0.70 2.95 0.048 1.31 0.141 0.201 0.70
30 0.92 2.90 0.080 2.20 0.232 0.252 1.16
30 0.94 2.95 0.137 3.77 0.405 0.430 2.02
20 1.56 2.90 0.174 4.77 0.504 0.323 2.52
20 1.64 2.95 0.181 4.99 0.535 0.326 2.68
Galectin-7 (pET-G7)
37 0.66 4.00 1.03 68.1 4.12 6.24 20.6
37 0.66 3.95 0.91 60.6 3.61 5.47 18.1
30 1.00 3.90 1.98 131.0 7.71 7.71 38.6
30 0.83 3.90 2.11 140.0 8.24 9.93 41.2
20 1.53 4.00 2.90 192.4 11.62 7.59 58.1
20 1.44 4.00 2.46 162.9 9.84 6.83 49.2
Galectin-8M (pET-G8M)
37 0.56 2.40 0.792 22.1 1.90 3.39 9.50
37 0.64 2.40 0.736 20.5 1.77 2.76 8.83
30 0.76 2.50 0.974 27.2 2.44 3.21 12.2
30 0.84 2.40 1.11 30.9 2.65 3.16 13.3
20 1.30 3.80 1.98 55.3 7.52 5.79 37.6 (5.85%)
20 1.32 3.80 2.15 60.0 8.16 6.18 40.8 (8.98%%)
Galectin-9S (pET-GYS)
37 0.71 1.10 0.012 0.35 0.013 0.018 0.06
37 0.70 1.10 0.020 0.58 0.022 0.031 0.11
30 0.98 1.10 0.040 1.15 0.044 0.045 0.22
30 1.03 2.35 0.059 1.70 0.138 0.134 0.69
20 2.25 5.40 0.221 6.35 1.19 0.529 5.95
20 1.90 5.35 0.212 6.11 1.13 0.597 5.67
Galectin-9Null (pET-G9Null)
20 1.73 5.50 0.380 11.5 2.09 1.21 10.45
20 1.92 5.35 0.384 11.6 2.05 1.07 10.27
Galectin-10 (pGEX-G10)
20 1.81 2.90 0.155 9.41 0.450 0.249 2.25
20 1.70 3.00 0.113 6.88 0.340 0.200 1.70
Galectin-12 (pGEX-G12)
20 1.16 - — - - - -
20 1.29 - — - - - -
Galectin-13 (pGEX-G13)
20 1.79 3.10 1.73 106.0 5.36 2.99 26.8
20 2.02 3.10 2.11 129.0 6.53 323 32.7
Galectin-14/PPL13 (pGEX-PPL13)
20 1.88 3.00 0.162 9.96 0.487 0.259 2.44
20 1.98 2.90 0.195 11.9 0.564 0.285 2.82

* Recovered from the unadsorbed fraction obtained on batch affinity adsorption.
** Recoverd from the column wash fraction.
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PET vector
Procedure

1) Inoculate 10 mL of LB-broth containing 100 ug/mL ampicillin with a loop full of frozen glycerol stock BL21(DE3)*
cells carrying the expression plasmid.
*In the case of pET vectors, an expression host containing a chromosomal copy of the T7
RNA polymerase gene under lacUV5 control, e.g., E. coli BL21(DE3), must be used.
\

2) Incubate the inoculum at 37° C overnight with shaking (200 rpm) in a shaking incubator.
)
3) Dilute 4.4 mL of the overnight culture with 220 mL of 2xYT medium containing 100 pg/mL ampicillin in a 1,000-mL
flask.
)
4) Incubate the inoculum at 37° C for ~ 2 h with shaking until the absorbance at 600 nm (Agoo nm) reaches 0.6 - 0.7*.
* Measurements of absorbance were done on samples collected at intervals by withdrawing culture liquid from the
flask.
)
5) Add 0.22 mL of 0.1 M IPTG (isopropyl- [ -thiogalactopyranoside) solution to the culture
(final concentration, 0.1 mM).
)
6) Incubate the culture at 37° C for 2 h/at 30° C for 3 h/at 20° C for 16 h (overnight) with shaking (200 rpm).
\)
7) Transfer 200 mL of the overnight culture to centrifuge tubes and then spin down the cells at 6,000 xg for 10 min.
)
8) Resuspend the pellet in 36 mL of 10 mM Tris-HCI (pH 7.5), 0.5 M NaCl, 1 mM PMSF (phenylmethylsulfonyl fluoride)*
*10 mM Tris-HCI (pH 7.5), 0.5 M NaCl, 1 mM PMSE 1 mM DTT (dithiothreitol) was used for G1 and mG1.
)
9) Transfer the cell suspension to a cooling cell and then lyse the E. coli cells using a sonicator*.
* When using a rosette cooling cell and a Sonifier 250 (Branson) equipped with a 1/2" diameter horn, sonicate the
cell suspension for 2 min x 2 and an additional 1 min (with 1-min intervals between the bursts) with the following
settings: % duty cycle, 100; output control, 5.0. Place the cooling cell in an ice-water bath during the sonication.

10) Add 4 mL of 10% (w/v) Triton X-100 to the cell lysate (final concentration, 1%).

11) Mix thie lysate for 30 min at 4° C with a magnetic stirrer.

12) Transfer the lysate to a centrifuge tube and then spin down the cell debris at 18,000 xg for 30 min at 4° C.
13) Transfer the supernatant to a 100-mL bottle.

14) Add 2 mL of the lactose-agarose slurry (50%][v/v] in TBS [Tris-buffered saline: 20 mM Tris-HCI, pH 7.5, 0.15 M NaCl])
to the supernatant.
)
15) Mix the lactose-agarose gel suspension by rotating the bottle for 1 h on a tube rotator*.
* Do not use a magnetic stirrer to avoid destruction of the gel beads.

N

16) Transfer the gel suspension to a 50-mL conical tube and then spin down the gel at 1,500 xg for 5 min.

17) Discard the supernatant and then suspend the gel pellet in an appropriate volume of TBS,
0.03% CHAPS (3-[(3-cholamidopropyl)dimethylammonio]-1-propanesulfonate).
)
18) Pack the gel into a column.

19) Wash the gel with 20 gel-bed volumes of TBS, 0.03% CHAPS.
20) Elute ;Lhe recombinant protein from the gel with 4 mL (1 mL x 4) of TBS, 0.2 M lactose.
21) Dialyzie the eluate against PBS*.
*1st, 4 - 5h (500 mL); 2nd, overnight (1,000 mL); 3rd, 4 - 5 h (500 mL)
22) Transfer the dialyzed solution to a centrifuge tube, and then spin down the insoluble material at 25,000 xg for 20 min.

23) Sterilize the supernatant with a sterile filter (0.2 um).

24) Store the sterilized solution at 4 ° C.

Fig. 1. Expression and purification protocol for galectins (tag-free proteins).
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pGEX vector
Procedure

1) Inoculate 10 mL of LB-broth containing 100 ug/mL ampicillin with a loop full of frozen glycerol stock BL21 cells
carrying the expression plasmid.
3

2) Incubate the inoculum at 37° C overnight with shaking (200 rpm) in a shaking incubator.

3) Dilute 4.4 mL of the overnight culture with 220 mL of 2xYT medium containing 100 ug/mL ampicillin in a 1,000-mL
flask.
)
4) Incubate the inoculum at 37° C for ~ 2 h with shaking until the absorbance at 600 nm (A600 nm) reaches 0.6 - 0.7*.
* Measurements of absorbance were done on samples collected at intervals by withdrawing culture liquid from the
flask.
)
5) Add 0.22 mL of 0.1 M IPTG solution to the culture (final concentration, 0.1 mM).
\
6) Incubate the culture at 37° C for 2 h/at 30° C for 3 h/at 20° C for 16 h (overnight) with shaking (200 rpm).
\J
7) Transfer 200 mL of the overnight culture to centrifuge tubes and then spin down the cells at 6,000 xg for 10 min.
)

8) Resuspend the pellet in 36 mL of 10 mM Tris-HCI (pH 7.5), 0.5 M NaCl, 1 mM PMSF*
*10 mM Tris-HCI (pH 7.5), 0.5 M NaCl, 1 mM PMSE 1 mM DTT was used for G1 (GST-G1) and mG1 (GST-mG1).
9) Transfer the cell suspension to a cooling cell and then lyse the E. coli cells using a sonicator*.

* When using a rosette cooling cell and a Sonifier 250 (Branson) equipped with a 1/2" diameter horn, sonicate the
cell suspension for 2 min x 2 and an additional 1 min (with 1-min intervals between the bursts) with the following
settings: % duty cycle, 100; output control, 5.0. Place the cooling cell in an ice-water bath during the sonication.

10) Add 4 mL of 10% (w/v) Triton X-100 to the cell lysate (final concentration, 1%).
)
11) Mix the lysate for 30 min at 4° C with a magnetic stirrer.
12) Transfer the lysate to a centrifuge tube and then spin down the cell debris at 18,000 xg for

30 min at 4° C.

\J

13) Transfer the supernatant to a 100-mL bottle.
\)

14) Add 2 mL of the glutathione-Sepharose slurry (50%[v/v] in TBS) to the supernatant.
)

15) Mix the glutathione-Sepharose gel suspension by rotating the bottle for 1 h on a tube rotator*.
* Do not use a magnetic stirrer to avoid destruction of the gel beads.

16) Transfer the gel suspension to a 50-mL conical tube and then spin down the gel at 1,500 xg for 5 min.
17) Discard the supernatant and then suspend the gel pellet in an appropriate volume of TBS, 0.03% CHAPS.
18) Pack tte gel into a column.
19) Wash the gel with 20 gel-bed volumes of TBS, 0.03% CHAPS.
20) Wash ihe gel with 2 gel-bed volumes of PBS.
21) Add llmL of thrombin solution (50 u/mL in PBS) to the gel in the column, and then mix.
22) Incubite the gel suspension (in the column) at 25° C for 16 h (overnight) with shaking (120 rpm).
23) Drainithe GST-free recombinant protein solution from the column (eluate-1).
24) Elute tlhe GST-free recombinant protein from the gel with 2 mL (1 mL x 2) of PBS (eluate-2).
25) Dialyzie the combined eluates (eluate-1 and eluate-2) against PBS*.
* 1st, 4 - 5 h (500 mL); 2nd, overnight (1,000 mL); 3rd, 4 - 5h (500 mL)
26) Transfler the dialyzed solution to a centrifuge tube, and then spin down the insoluble material at 25,000 xg for 20 min.

27) Sterilize the supernatant with a sterile filter (0.2 um).

28) Store the sterilized solution at 4 ° C.

Fig. 2. Expression and purification protocol for galectins (GST-fusion proteins).
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Fig. 3. Laboratory ware used in the purification of recombinant proteins.
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Fig. 5. Expression and purification profiles of galectins on SDS-PAGE.

(A, B, and C) Expression and purification profiles of G3, G4, and G7, respectively. See text for
explanation of the lane headings. M, molecular weight marker proteins. HO ~ LFT/GFT, 0.1 mg wet pellet
equivalent/lane; 37LE/30LE/20LE (G3 and G7), 0.3 mg wet pellet equivalent/lane; 37GE/30GE/20GE
(G4), 5 mg wet pellet equivalent/lane; 37LE*/30LE*/20LE*/37GE*/30GE*/20GE*, 3 ug protein/lane.
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Fig. 6. Expression and purification profiles of galectins on SDS-PAGE.
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(A, B, and C) Expression and purification profiles of G8M, G9S, and G9Null, respectively. See text for
explanation of the lane headings. M, molecular weight marker proteins; HO ~ LFT, 0.1 mg wet pellet
equivalent/lane; 37LE/30LE/20LE (G8M), 0.3 mg wet pellet equivalent/lane; 37LE/30LE/20LE (G9S) and
20LE (G9Null), 1 mg wet pellet equivalent/lane; 37LE*/30LE*/20LE*, 3 ug protein/lane.
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Fig. 7. Expression and purification profiles of galectins on SDS-PAGE.

(A, C, D, and E) Expression and purification profiles of G10, G12, G13, and G14/PPL13, respectively.
(B) Effect of ATP washing on the content of E. coli chaperones in the G10 preparation. See text for
explanation of the lane headings. M, molecular weight marker proteins; HO ~ GFT, 0.1 mg wet pellet
equivalent/lane; 20GE (G10,G12, and G14/PPL13), 2 mg wet pellet equivalent/lane; 20GE (G13), 0.5 mg
wet pellet equivalent/lane; 20GE*, 3 pg protein/lane; 20GE® , 20GE**, heat treatment was not performed.
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Fig. 8. Hemagglutination assay of G8M and G8MR69,233H.

(A) Twofold serial dilutions (in PBS, 10 mg/ml BSA, 0.05% NaN3) of purified GST-free G8M
and G8MR69,233H were prepared and then added to the wells of V-bottom 96-well plates (50
uL/well). Trypsinized, glutaraldehyde-fixed rabbit erythrocyte suspension (2%[v/v] in PBS,
10 mg/ml BSA, 0.05% NaN3) was added to each well (50 pL/well) and then mixed by pipetting
several times using a multichannel pipette set at 50 pL, followed by 1-h incubation at room
temperature. (B and C) Effect of sucrose and lactose on the hemagglutination activity of G8M
(B) and G8BMR69,233H (C). Sucrose or lactose was added to both the sample solution and the
erythrocyte suspension at a concentration of 50 mM. Hemagglutination was evaluated after 1-
and 2-h incubation. The plate was scanned with a flat bed scanner.
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Fig. 9. Comparison of protein enrichment protocols for SDS-PAGE.

(A) Rat tissue extracts concentrated by the three methods (methanol method, TCA-DOC method, and
SCR method) were analyzed by SDS-PAGE. (B) Purified galectin preparations and BSA concentrated by
two methods (methanol method and SCR method) were analyzed by SDS-PAGE. M, molecular weight
marker proteins; C, 7.5 pg protein/lane (rat tissue extracts) and 1 ug protein/lane (purified galectin
preparations and BSA); MeOH, samples concentrated with methanol method; TAC-DOC, samples
concentrated with TAC-DOC method; SCR, samples concentrated with SCR method.
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Fig. 10. Hemagglutination assay of G8M, G8MR69,233H, G9Null, and
CSGI1.

Hemagglutination assay was performed as described in the legend to Fig. 8, except that
two types of 96-well plates (V-bottom and U-bottom) were used. G9Null and CSG1 were
expressed as tag-free forms (pET vector).
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Fig. 11. The prediction of disordered regions of galectins with POODLE.
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