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SUMMARY
(FE 2 FF)

1. Title
Studies on the purification and production of the D-pinitol and D-chiro-inositol from

soybean and buckwheat.
II. Background and the purpose of the research

D-pinitol and D-chiro—inositol is accumulated upon drought and salinity stress as
osmoprotectant in plants. D-pinitol and D-chiro-inositol has the effect on glucose
homeostasis in type II diabetes. Accordingly we want to clone the cDNAs coding for
the two enzymes, myo-inositol methytransferase and ononitol epiemrase which are
involved in the conversion from myo-inositol to pinitol in soybean. These two genes
will be introduced into the yeast and check the pinitol concentration in transformed
yeast. We want to compare the D-pinitol and D-chiro-inositol content in Korean
soybean and buckwheat varieties. By using the soybean cured wastewater after making
tofu, we want to set up the purification system for the recovery of D-pinitol and

D-chiro—inositol. This purification system will help to decrease the water contamination.
III. Content of the research

We have cloned the two genes coding for myo-inositol methytransferase and ononitol
epiemrase in soybean. These two genes were introduced into the yeast to check the
concentration of D-pinitol. We have selected the best breed which has the most amount
of D-pinitol and D-chiro-inositol in soybean. In case of buckwheat, we have selected
the breed which has the most amount of fagopyritol Bl which is the galactoside of
chiro—inositol. =~ We have developed the enzymatic and chemical method to produce
chiro-inositol from Fagopyritol Bl. After setting up the purification system from the
wastewater, we have quantified the amount of D-pinitol and D-chiro-inositol by HPLC.
We have conducted the toxic test and animal test with these purified D-pinitol and

D-chiro-inositol.
III. Results and suggestion for application

The genes for myo-inositol methytransferase and ononitol epiemrase are expressed upon
the salinity and drought stress in soybean. By searching the EST database which are
made from the salt treated roots of soybean, we can clone the cDNAs for the two
enzymes, myo-inositol methytransferase and ononitol epiemrase. After introducing the

two genes into the yeast, we can find that the pinitol peak in GC-FID data.



Sinpaldal soybean has the most amount of D-pinitol and D-chiro-inositol among 12
soybean varieties. Yangjul buckwheat has the most amount of Fagopyritol Bl among 3
buckwheat varieties. To produce D-chiro-inositol from Fagopyritol Bl, we have
conducted enzymatic and chemical methods. The efficiency of the two methods is almost
same. There was not much of by-products in case of the enzymatic method.

The macromolecules in the wastewater have been removed by using diatomaceous earth
filter. The supernatant has been concentrated and lyophilized. The HPLC analysis has
revealed that the concentration of pinitol in the lyophilized powder was around 10 2%,
and there was not any D-chiro-inositol peak. The toxic test results with this lyophilized
powder was negative. The animal test with the diabetes induced rats was not very

effective.
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1) D—pinitol (3-0-methyl-D-chiro-inositol) %+ D-chiro-inositol< myo-inositol®]
EAZA AEA| e oato] HZo] WX At} D-pinitolS 2 &= A7} stress
(drought, salinity) & ¥+ 45 FE4AE A8 4AF £2=24 F45Hs Aoz 9
& vl At} (Loewus and Murthy, 2000).
2) D-pinitol ®=¥ D-chiro-inositole o 2] A & A o] t}kslA EFx o]
E A FHAAE 53 FuEd vEFer EAG U 2

(Hong and Pak, 1999).

) &<t D-chiro-inositole] @@ x4 ANEHGE Iy Fof| Tt AAZA 9 g
of HIAWHA WS FHE W Aok d&Ed HgEAH End AT
D-chiro-inositol®] Fo =2 Jd| st a37F e Aoz wa st (Pak et al,
1993; Asplin et al,, 1993). o]2#]3F o] & <l&] D-chiro-inositole] ¢l&# H]o&EA
9lt} (Pak et al.,, 1998).

4) ded HoEY Dol oF thdd
% D-chiro-inositol®] Foi= <Al A4
(Nestler et al., 1999).
5) A& Aol A D-pinitol®] A =Z7F W ed 2= o3 2o

A 3k(polycystic ovary syndrome)®! 73

w9l 9ol shbel Az o] g0 4
£[>_
4ol Wge] dojib o ma Wt

FE ruﬁ

myo-inositol > D-ononitol > D-pinitol

O-methyltransferase ononitol epimerase

Fol= o]y AR WS B o] AP HAseE a4y I FHAAI 2
o7 gl w3 FEACAAME ol 25 F3] D-pinitole] A= Ho] H

6) Wdel ol A Fo A= myo-inositole] o] g FF diA}L AAHS AXA @A
A% D-chiro-inositol®Z A3¥H+= Aoz F=5 1 v (Horbowicz et al., 1998).
7) FHEE A HYe o8 FFAAE A isoflavoned} saponing 3|

3= FAHo] T o] Qo] of7|d D-pinitole] v} D-chiro-inositols 3] <F3dl= &4

S AA F7HAE =
8) D-pinitole] Y} D-chiro-inositole] tt&o g 3tHd ZF wd FZS AEd g gAol
Atk
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7k =]
D =ueAs &, wE S g A7 diP oy F2 FegsiE, duld, i]
Ad T kel dis) sHEAQl A7 S ¥ D-pinitol# inositolfr=A €] F
7 Fof gl A" Aol §lvk (A et al, 1994; 4 et al., 1998).
2) 53] T #-EE welA tEFor AHHI Qe FHY AxHY (£E5)S H
U=, FEATFI HFERE FRE oldqHE AL Ao dFE ¢

ogﬂ, HE

& A a1
=a T EAHoR o9 FEATIE It (K, 1994, & et al, 1993).
3) mide] Aol wpE Aojael o] tha] A3 Aol oy Mide] Fo AE

Ql inositol fFE=A ] FAA] ol il AF7F glvk (o] et al, 2000, #H et al,
1991).
4) olu] MA HExZE FH £EA isoflavoned} saponing 3|4 st TAHS A X

o FEstn 9

2). =9

D ZFoll dis) vz gk A4t7F o] Folxa ol T3 Fo] A wE 4% w
FolEel At Wstol] digh
et al., 1997).

2) dwrxow FL 6-17%Y FE&A4 w©Fs=s EIstal il D-pinitol ¥

F9 cyclitol2 Egsta gt AT Fo ZFo] wt D-pinitol

3 & cyclitol®] FaFo] o] ®W3letS H AT (Kuo et al, 1997; Guo and
Ossterhuis, 1997).

3) F& T3 D-pinitol®d A %9 D-chiro-inositol, D-ononitol, myo-inositol®} 37|
galactopinitol A, ciceritol, galactopinitol B, fagopyritol B1% %] D-chiro-inositol&

33t Qv kX% galactosyl FFEA ZEE

e AFER &3 9ltd (Obendorf et al.,

myo-inositol &

X3sl=  galactosyl FE2AE
D-chiro-inositol& #g| - &
1998).
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of dejz AFEsteto] s A dUNAAR At = FEjelth
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Kornienko and d’Alarcao, 1997, US Pat. 5,091, 596).
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fagopyritol Bl 484 B43lE 2] 40%E =A%t} (Horbowicz et al., 1998).
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1995; Nelson et al., 1999).
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EX FHAg AT
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<A 2 M -2 A >
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H}GE& AAA & n-galactosidase 8] Al €] D-chiro-inositol 29 E&4S Y]
wake] Zrh of#f Fig. 12 &AuAste] WHES Ho Fi 9lom Fig. 2&
cross-linking®l] 7Hg &EstA 2o]l= A S A8V 2S Hol Fa Q)

—_ [
- R
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Fig. 1. Methods for enzyme immobilization
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ENZYME

Fig. 2. The most common reagent used for cross-linking
<A 37A>
7F 225 E E2 ¥ D-chiro-inositol?] A% 2 FE5473

1. HPLC ¥ GC-MSZE °]£3}¢] D-chiro-inositol 2 D-pinitol % #3}%1t}.
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<A 2 M -2 A >
1. F89} F o2 RE pinitol¥ D-chiro-inositole] A3} F&Eey &9

FE oAz A A 7 A WEE Fst FHESFEH SEE oW EH= pinitol,
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Az A T FRAA ] e F84 FF oldq FHRFE Wste] #d B
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F HAZE gFE 3 AR F upg Az wel FadRe] FE8AYGF o ER
ol FE i WS BEIAUT A EE 28, 4%, 6202 PR3l TS W3
AZ T US. No. 1 FE& didoz %’49} 2ol wpA S WMAA AR, 7Y FH A3}
H e AIES FHEte] St F 128 F JE8AA FaAEe AFEAS 2
At

A WAZE SuAlRA CaClet MgChE AF&3sldth US. No. 1 FF5& o=
SHAE WAANARYD, M A SuAR it FO12% T HEAA FEHE
o] AFEAE A dHAE oﬂH~ CaSO4.1/2H20¢ S A=A AFEES o
Eo] E84498 Tz < 0}04 froll AH3] Aol wAA] ol uwhekA
FEAREC] TER oldH= A&7t it ololA AbgstA gttt 7] AFelA &
HE HAH] FHAL UHM 7 FIAE AMEEY Al T O12%F T HEAIA
FradEe] AFEAS oo 2ol Aot

A
i

7h FRAE o5
US No. 1 #F¢ i+ 100 g& 500 mle] S/l T3 AIZE 1413, 3A1%E, BAIFS =
10A1%F, 1541 3F, 20/\]{}9—i zZhzh deke] AR =3 & Fol thAl 500 mle
SHTE Fol T dFo Fol 10ui7F HA Zhedhoh GA oA 23, 4868052 T
g]_oq a2y gk o, U]’ﬁ}lﬂ TS 907100C ol A 105— ot A% H]'ﬁ]-u‘i/ﬂ 7t4as. 7t

d Tt FRE At TR g5t TR CaCl; 52 MgCLs d#d 3 F
ﬂl—% 2 %(2 g YolFa 70775Tol A tA] 20+ %?} 7hgste]l §aLAZIt ofgf €
Fig. 33 #o] ¥=o] 360 mm, AE50 mm¢l PVC# AZ 49 mm(950g)9] F= 20&

5ok dEao] FRE AP PVCH oYz £BE wala,

o IJ

U TR 5 B4
FH AlzEzEY HEdd £ES degy 1112 &3] 3000 rpmelA 258 F<F
44 ° = E3)

welsto] Aeds A o FsdS thAl 10,000 MW. cut-off filter&
14

mlS 15 ml screw cap tubed] 7]
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internal standard® phenyl-no-D-glucoside (20 pg)& Z+zhe]l A
2o #Hr7pgth. 7o A gE JAEF S97](speed vac)E AlE 5
3o &S A ASFa, tHA] phosphorus pentoxide?t 34 dry E
ovenol Al overnightdle] &S A3 AAY. FEAA F
trimethylsilyl-imadazole:pyridine mixture (1:1, v/v)& =g A
71 % 22TColl A 204 o] WX|gth. Derivatization® o]zl Al =
£ gas—chromatograpy(Hewlett Packard 5890A)E o] 838} #
2138}+=d), split mode injector(1:70)

Fig. 3. ¥4 ¥&-——>
A 10Z injectiondtdt}h. Gas-chromatograpy® column® &
HP-1capillary column(25m length, 0.25mm ID, 0.25um film
thickness) S AF£3}41 3, 27| % 150CHd A 3C/ming &%
200C7HA] Btgo] 5&3F FA g v, YAl 7C/mine] £
300C7}A] w50 10%S FA AT

e
LER&

{

Alsol A FelE = WEds Feleke, 28 S whste WY Bds IS5t 3§
S E2e dds] st o] 7z wiy AR WY 10gs "ol EtOH-H:0
(1:1, V/V) 50mlz 8A17F o] shaking 3te] 84 AEES F=3th 5 ¥, 25T
o A 3200rpm o & 30 F<F A ke AF ANt ZEdh e ¥ dus AR

o} o]
S AASIE FEH B E Fo|7] 938t] 40Tl A vacuum evaporators Al-&3}e]
H ol

1}. Non-carbohydrate components #| 7]

=3 wd  FE9S diatomaceous earth plate filterd]l < E3AIZ &
non-carbohydrate components& #|A3&}7] $]3Fo]  polyvnylpolypyrrolidone(PVPP) &

At 94 EFske], oAl 10,000 MW. cut-off filterS F3] 2000g® U4 &
A7l 3 bentonite®} ion-cxchange resing %3471t} Ion-cxchange resine 2 A
2 W ZF 84 aoa 2 peptideE A A7) Yol A& HEd), mixed strong
anionic and cationic resin¢! Amberlite MB-150(sigma)& A}&3Fth Column bed®
25x900mmE A3t om, olgfst 4HAd e 7F resing 24inch 7HA S XA A
AL-83+99 Tt (Fig. 4). Non-carbohydrate componentsZ A 73k wld &S 59 %<
T4 fdxste] FES s A Az AT

t}. Fagopyritol Bl #32 A=A
oA = 9] pon-carbohydrate componentsE #| A% Wd FEFA] EAAXE
23lo] FF/o| =olil baker's yeast® 37CeolAl 3F5 incubation AlAA sucroseE
A A%}, Soluble carbohydrate’} *3$+®  samples carbon(Darco G60)3} celite
545-AW (supelco), 1:1(viv)e] Aoz =" 43x360mm column Aol A

o
ﬂ,‘



chromatography 2 A A13tt} (Fig. 5). MonosaccharideE A 738}7] $138le] 1.0LY &=
elutiondtd, thA] 4%9] EtOHZ elutiond}l®] galactinol® fagopyritol BlS ot}
Galactinol¥} fagopyritol B1S X33t sampleS evaporationdte] EtOH A && A 73}
i oAl A Axste FHAige] FRFA oA carbon(Darco G60)¥  celite
545-AW (supelco), 1:1(viv)e] Ao = FZE 25x900mm  column’doll Al THA|
chromatography S 4 A| &1 t}.

g muiah W 3 EFel dlg fagopyritol B1 Hdl &

ik v 3FF(FAv s, FAE, diabeld)el A 3hfrskal 9= fagopyritol
Bl1S HU= a7l fste, F=F37] A mpfA s 138, 28, 422

sample2 FH|3IG T 479 v A 7R FH]H samples &A% A3} st ZHz)
v AZPEE Wl 10gS AFste] EtOH-H.0 (1:1, V/V) 50mlZ 8A|ZF o]+
shaking 3le] 84 AHEESS sttt & 5, 25TAA 3200rpme & 308 Fot
A FEete] Asdnt 2Estt. 28 F dqugs 8-S AAs L FE FIE
=ol7] $13te] 40TolA vacuum evaporatorg AR&ste] W AEs FET 50%
EtOH §9& =3ttt v53 v FF S diatomaceous earth plate filterol| &}
A7l ¥ non-carbohydrate componentsE A A3}7] $3te] polyvnylpolypyrrolidone
(PVPP)E AHzlata 94 #g3sted, Al 10,000 MW. cut-off filterE® &3 2000g=
PR AlZl & bentonite®} ion-cxchange resin® E3}A]ZIt} non-carbohydrate
componentsE A A% wU FZNE 54 FoF 52 AXS e S 944 AAT AT

N
it

v}, Gas-chromatography & %3t 7z} %3F 9 fagopyritol Bl i3 &4

FE9, vhAEE FrjEo 24 dxd 7] samples UHAl 1mle] FHFO
o &4As #E3t 3 F sylilation vial(supelco)® %713, internal standard®
phenyl-a-D-glucoside(20ug)&  ZtZte] Almo| H7lstth AW Z17Fe]  samples
nitrogen evaporator(mini-vap 6-port, supelco)E AF-g&3dle] &S A A st o] FES
243 AAs7] S, phosphorus pentoxide (P:Os5)7F w7 desiccatordl] A
overnight A1t} =847 % trimethylsilyl-imadazole : pyridine mixture (1:1, v/v)
= A gAZ] F 70C heating blockel A 30%E7F ¥H$-A#A sylilationd 20% oA A2
ol A WX %th. Derivatization® o] % A|8Z  gas-chromatograpy(Hewlett Packard
5390A)E o] &3l EA &=, split mode injector(1:50)o1 4 1S injectiond} A
Gas—chromatograpy® column®. & HP-1 capillary column(25m length, 0.25mm ID,
0.25¢m film thickness)S AH&aFaL, 272 % 150TCIA 3C/min®] &%= 200C7HA]
o] 5 FA% v, oAl 7C/mine] £EE 300C7HA] 23Fo] 108 FAAl
Z1t}. injector &%= 280CAlA 35 3L detector ==+ 300CANA T = oA

. W brano ZH-E| fagopyritol Bl o F& = A A
W o] pranel &= HlLA E2 FXE9 fagopyritole] AT 23 A% A

)
AA Aol A fagopyritol S E@]ste] gFaFAdto] sEgkom o] o] 3% AL oAE
hulle A Ag WL brantt WE EE3dtoa] Ad o AFE3FA T



Washing Cold water 15T
Soaking Cold water 15TC, 1hr
Steaming 15 min

Drying 80C 120min, 5% below

Roast: first roasting temperature : 310C
oasting ) .
second roasting temperature : 260C

Grinding 20-100 mesh pass

Fig. 4. Scheme for preprative process of buckwheet bran

7} W o] XS (roasting) &7
i 985 AAEE 1683 AFste] 15C Y52 AR s ExES AAS L, A
A 15ETE SRS & Az AxE =0l E 0TAA 2A3 Ax & 4
A 17N AA AT ELE popping EHE FE 12 LS 310CoA st 2
2 260ColA 2tz 15683 AAISA T Ha34d F blender (Waring, USA)2.
S ES AT e E2S 20mesh sieveE 533 A& 5 100mesh
&ttt (Fig. 4). 4713 A5 olde] Wy v 5
Setow

Fd 5 AUk

i

98 internal standard$! phenyl-o-D-glucoside(2omg)¥} 374 <4
zb upf] AlzbE R wE 5g8 A skl 1070€] cornical tube(Z50g
o] sample)°l &7 & ¥ EtOH-H20 (1:1, V/V) 25mle. 2 9331 shaking 3t <=
A4S F ¥ dEste F 500mlF= §F, 25Tel A
e

do gzow AT Ba ¥ ogg 4R A



Mol BuZE Fol7] 93dle] 40T A vacuum evaporator(EYELA, Japan)

=
£ ARgSte] vE AES FE39 50% EtOH &5 5533t

t}. Non-carbohydrate components A7
T WEd FE9S diatomaceous earthE 30mmx100mm<e] coloum©l FIAIA &
HA 1 & wde] thE $fE small phenolic compoundsE A AE7] 15}
polyvnylpolypyrrolidone(PVPP, SIGMA)E ] 2] 3t} PVPP= sample 0.2g/100mle] &
T2 Ao, =83] shaking$ 37ColA 3A17F o] 4 incubationdt 3, 25T ol A]
15000rpm o2 3023 94 Zedte] Aedrts FHske] PVPPE A7 stel &4 &
<53} o8 7}A] phenolic compoundsE A A 3g sampled 10,000 M.W. cut-off filter
2 F3 2000g2 YAEY A7l F oJ3H smapleg THA] ion-cxchange resing &3}
A 71t} Ton-exchange resin T2 AstE W 7% 584 oA 9 peptideE #1 7
37 93sle] AF&%+=dH, mixed strong anionic and cationic resin%l amberlite
MB-150(SIGMA)S AF&3t99 T} Column bede 25x900mmE A3l oW, o]l <F
24 HaZ 7}A resing 2dinch 7}A ZZAA  AFEEA T Non-carbohydrate
componentsE A A wd FEHL 59 Ft T4 Axdte FES 43 AAS A
o FANAXES ST ¢ Jde LYY 3F FFFTE 94 non-carbohydrate

2
componentsE #| A3 sampled =T

g}. Fagopyritol Bl #2 A A

oA =9 pon-carbohydrate componentsZ #| A3 W@ FEA] FAAZES F
23] FHSFo| ZIolal, baker's yeast® 37ColA 35 incubation A #A A sucroseZ
A A ge}h. Soluble carbohydrate’} 3%  sample2 carbon(Darco G60)3} celite
545-AW (supelco), 1:1(viv)e] mAAo= ZHF  43x360mm column ol A
chromatography S A A&t} MonosaccharideZ A A3l7] 9138t 1.0LY &= elution
3t thA] 4%9] EtOHZ elutiondle] galatinol®} fagopyritol B1& o] Wit} Galatinol
¥} fagopyritol B1S ¥3%F3F sampleS evaporationd}e] EtOH AE¥S A 7AsIaL thA
T4 HAxste] HATe FHT FoA carbon(Darco G60)# celite 545- AW
(supelco), 1:1(viv)¢] Ao 7 ZFAE 25x900mm  columnolA  ThA]
chromatography & ZAAlstAth. 919 A4S A sample> A &4 A3},
gas—chromatography S %3 &
o Ao Hygch

l

2 Ko,

i
i)
2
ot
rlo
1:0[A
B>
2
o
e
)
&
Mo
:og
il
do
_0|L
£
B
o
o

n}. gas—chromatography= %3k Fagopyritol Bl & D-chiro-inositol $F3F &4
Derivatization®} 42 $lol A 7]<® wle} SU3HAl o] FoJ A, Derivatization® o]
AN B E gas—chromatograpy(Simazu-17A, JAPAN)S o] &3lo] E413+=1], split mode
injector(1:50)1 A 1u0E injectiond} . Gas- chromatograpy®] column®® DB-5
capillary column(30m length, 0.25mm ID, 0.25um film thickness)S AF&38t9 i, %7)
<X 150CelA 3C/min®] H=& 200C7HA gt b5&3F A s, ©Al 7T
/min® %2 300C7HA Z@Fo] 1082 FA A7tk Injector 25+ 280Co A 43
% a3l detector =% 300CoA F=3 = o] 4
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~

A TR o 93 galatosyl S EAZFE 9 D-chiro-inositol g%

og] 712 AAANAELE E3 7 B galatosyl =42 fagopyritolS FHf-3k AAS
100ulES #H st silylation vial® &7]3, 2N trifluoro acetic acid(TFA)S 100ul = 2] s}t
o] 30 < 70T <] water bathell A incubation A1AA 7H=%381E Alzlth. TFA2 A
o] ¢3le] fagopyritol B series(Fig. 5)¢] a-galactosyl linkagesS S3jsto =4
D-chiro-inositol s 4<& 4 Ut}

CH ,OH
0]
(0]
OH
OH
CH ,OH OCH ,
o (0] 0 (0]
OH OH
OH OH
CH ,OH OCH , OCH ,
(0]
(0] 0 0 O 0
OH OH OH
OH OH OH
0]
iy I iy
27 1 _ 2 1 2 1

D-chiro-inositol Fagopyritol B1 Fagopyritol B2
Fig. 5. Fagopyritol B series

5. n—-Galatosidase assay

7} pHeF 2% 9 &3to] uE n-galatosidased] 7|%

3\ OH 6 3\ OH 6 OH
|\l 5/ OH 3|\(|)H /O?H |\l 5/ OH |\I 5/ OH
HO | HO 4 ? HO | HO |

OH OH OH OH

Fagopyritol B3

n-galatosidase(Sigma, USA)2] &4 -2 p-nitro-phenyl-ua-D-galactoside assay®ll <3|
AP 50mU/ul %9 n-galatosidase 5ulE 95uld] A= ©& pH (pH= 55,
6.4, 755 YUelUE 50mMe potassium phosphateol] 34 gth o8 A XA &4
100ulell A 24ulES #H 3t 1176ule] A= B2 Al 714 pHE 7Fd 50 mM9 potassium
phosphate bufferell thA] 328}, p-nitro-phenyl-a-D-galactoside(ImM, 300ul)E 4tk
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SAIA Akt pH=65°14 15T, 25T, 40T Al 7FA 2% Wl Azte] &
&0 @A, 25CoA pH=55, 6.5, 742 Al 7kA pH W= &4 &AL 405nml
A EREE ZAse Adsc

6. n—-Galatosidase immobilization

7}. a-Galatosidase®] cross-linking method

|<j|<j|<j|<j|<j|

Fig. 6. a-Galatosidase2] cross-linking method scheme

v aA4s step H HA 271 59

D =A AAg

AAE = FA4 xdolv gHAC 4o Id& F v EES AASY] A 540
gafzict 2 7EA Al%ke]  tiEiA WA E  FWSHaL,  silanization yield €}
glutaraldehyde modification yieldE ##ZggozH HHo ZHS FHaelux At
Age 1149 F/F FE7F 244 vE AA= Akl digh  silanization
glutaraldehyde modification +&& T3t HAth Silanization?} glutaraldehyde
modification yieldE S AAZ 249 binding 3t7] Aol A8 v AAHo=,
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& 3gshe] Faol 44A9 Aol gtk

pot

2) Silanization

Silanization g2 @A ®Wel| silane groups P Fo=ZA HAAZR g4V}
binding & F AEE FAZ FA I (activation)A 71 = FARoltt, 71 Hol] ALy
Il 90+ silanization reagent ¢1 3-APTES ¢ 3-APTMSE A g3l &4 1A
nF H g4 FAS uwde] BYgtt Axy AAHE v GAE silica-geld] Ak
3l S 4= Qe %9 120CaA 9d3s] AxA7] tS) acetoneS SR o
3-APTES (3-AminoPropylTriEthoxylSilane) 10% &Ho = 50T, 243+ <k
shaking water batholl 4 150 oscillation/min © 2 %¥H&A]Zt}.

3) Glutaraldehyde modification
Glutaraldehyde®= &4 1A 3lo] ) oA cross-linking agent® @] 2:0]1 gt} 1
21} glutaraldehyde &<fol 9= oW EEEoly, A87]5 78 A= Adste] A
7] schiff baseES LASHE $o 49 @Aoly, 1 24 A IS = F

Ak E, wEEel R EC Wt E Bae] FAd 2 FFS = F W] dEd, 2

) S22

Glutaraldehyde= Schiff baseE ¥ F A1, AAHo 2 5A4& 7FA a1 ok

oF gl 5A Fito] ofvlv|Eo] @Al :xWe| glutaraldehyde 3w ol ZA3}3HA|

W A% E A e glutaraldehyde #8752 oln] nAslE o] 9=
of Ajtste] Ao EA4& "ojmygs Fao dile]l "dvta ¢#A o

A% reducing reagent® 7} schiff basee] IS ®HaEst, AA

glutaraldehyde #8715 FA& & JA AFEE FAHE A5 B4 HHol

1 8 4 9t} L-lysine, Ethanolamine, glycin, BSA(Bovin Serum Albumin) % ¢

=
gy AZAELES o83t m|RES glutaraldehyde #8715 A|Aste] Fof &
2 Ao gAY kA S SUAIRIY

5) a-galatosidase immobilization
Zyzyol 3 A3} stepol A HAstH Z7 lollA A8 &4 a-galactosidase(from
green coffee bean, sigma)s A3} ATt 35% HAHs 4L E o] &, 25TolA 24]
ok AAe e FAE 10% 3-APTES, 50CZA A 9A9] activation FAHS A
2 a1, 2% glutaraldehydeZS 60ColA A2 3te] nmixl=to 2 Ao n-galactosidaseZ
lodingstSith. o9} 22 A3 A4S AA n-galactosidaseE silica-geldl 11438} 3}
P

7. Free a-galatosidase ¢ immobilized a-galatosidase 2| stability H| L
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Free ua-galatosidase <9} immobilized a-galatosidase® 22 40C< 25TolA
incubation Al7]3 OA|ZHEE] 30A17H7bA 9] stabilityS Z=AstAch 4 249 A7rd
samples F3le] 25Tl A 587F 7| A3} HESAIAA ) 28 =

Wl

8. Free n—galactosidase®] 9|3t galatosyl =4 25 9 D-chiro-inositol g%
Aoz FAnE = a-galactosidase?] 7o+ 3.2Me ammonium sulfateo] R x|
o]z 9=t ammonium sulfatex gas chromatography S ©] &3k A Alo) =3 o] %

silylation ¥H-8-& Walste] FA4ge FAARE E=Fat7] wited AA=AAF 3

t, Aoz Ag5E 98 AASE dialysisd A$o enzymed £2o] oAt

TS AZke] 28 Aee 9Ao] k. B AFA = A4S AAS] $18] 10,000

cut-off spin columnes AL, STF4E 5-73] elution? AL A4 ammonium

sulfate® A At} ammonium sulfate’} AAH enzyme 0.1mle} Eof Zolde &

A FF 0.1mlS olA FHE oW n-galactosidase?] 23 =7 pH=6.5, 25C A

24N 75 ¢k wke A7tk HbSEof internal standardE A 7Fska, S A Aol gas

chromatography & ©| &3} #2153t}

A e ol

9. Immobilized a-galactosidase®l] 2|3+ galatosyl = Z5E 2] D-chiro-inositol &%
Yol FHE ZAOSZ immobilization ¥ o1 % ao-galactosidaseZ £ galactosyl
ZAZHE D-chiro-inositols #5384tk 0.1g9 silica®l immobilization ¥ o]% n
-galactosidase= oA BHA IR HA 2 wEl Agstgoew, free
enzyme®| 35 v ulste] H ok

SASA| -2 A >

1. pinitol #2] "
F Fol A inositol?] oA AA F<o 3 <l pinitole] At o Wol dfFEo] Jorm
2 o] pinitol¥ ¥83le] T4 WFEA|A D-chiro-inositole AAF & 4 At} o] Ho
o I
= o©°

ZFQtsto] pinitol dAem FAAol A= FHYHSE WA st

3
S FFFA F2AI71AL, 60 WA 80 To] =& o] &3] FAl gt
A =S40 UF AA Fole, Fole FA BT A

skalA] kol Hl=FA Xl F &% HP 20, SP 825 (Samyang Co. Koeea),
XAD-7(Rhom & Hass co. USA)E ¥ g o]&3%

® ZAde 533 5 AL 30 WA 40 CTZ FAANINEAN F2E 7|2 53

N EdR=

ol FRE oHfrld Aed FFREE A 413 g2 771 (Samson Co,
Korea) &3 % (1kg, ¥4 ¥ 3 : 1S AF&38At o] A2 =FAI7HS 5-10
ol Aelal, T o JATFS 2-3A k0] Qg HT

® E4E ddE JAFsFHaa olE IF Az

il
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TH

=0

=]

2. Pinitol®] A

EE (A Ft-—>olB U FH>FEE AR>5F

ol (D)

&5
T

TTEE o3

ol (C)
}o] pinitol ¥ #F&

3 5
135

5
2=

o< (B)

ke
T

o 7}
A, B, C, D A &lA

el

Z

3 O
AES

TAHE

il

s

A%Fad oF 308 A = o

Gt
finy

i)
>

FHom FaA

2~ 5
A

3]l

isoflavone®} saponin®]

Ho

3|25

=
=

= A

D-chiro-inositol

=1}
=

7] D—pinitol

EE!

=1}
=

A

o &/Fol EFA —>% 5

(CI/CIF-=A))

S
=

FA >

2k

B >0l s>

Al
h |

)

il

/Y

} o

1P =s A7E

o] § o]

=
=

(6800rpm; =49 Westfaliar}2] Model SA 20-47-076)

alil
A

14 Aste 7t

3]

s

=
=

o] &/%Fo] & 54

o
=

Ho

Qi

i

junt

I

!

o

ojojat) —>

i3

A EH -> FRE oA > (

N

1o
0

7h ol M el el Aol st whel Aot

z:;l.

e

A

Tl

bed 58 oy,

S

s

< AA

1|

2k 10,000 o] =dE& AlA
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-

o e

ojar ghejo]3hA| =

]
ZS|

[e]
=

tod 55CellA 14

o]-&3

=
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5. D-pinitol#} D-chiro-inositol®] &4 = A=
HPLC ¥ GC-MSE o] &3 v S %3}o] D-chiro-inositol @ D-pinitol®] % %
6.5 = Z5E D-pinitol ¥ D-chiro-inositol 3|4~ 2% ZdH]
7F ol B Fol 2w FFAE o] &gt W

A = D-
T ool AY EAEHA 7] "WEd HeZ FdEn.
=
]
A

2 FAo) AeHgor EFA7 T A £33}

chiro-inositol ©] A9 &A3A &ttt —Erl"f*fﬂ LA s
A

= oF 0.03°006% YRl ol AEel $AE AdHe AFeE At o

o

[e)
maRe Beld 88 SAel weh HAF 4ZAd FAZ Agselol @l

D-chiro-inositolZ} D-pinitol& 57 ©]/2] dlo]=ZA7](OH)E 71 EAF#ko] 180Da,
194Dadl A= st EEA L= 3]st ZtaEe 2ottt weba 2 3t

A M= AL mel Hde] 238 7H FA5 94 a4 =96H7]9]

&t

T7hA 9] A E dEete] Ads A thPK-228, WK-40, HP-20, XAD-1600, XAD-4,

SP-850% <] —’FX]E AHESER S W FREATE A e, Bd EeEAAE 9t
of FAE FAY W i AAHIE 5S40 9)\9113} WA-30& eFAHd A1 Hl =
&5k ]”% Ada F2Ee] Mmoo, 3l4s wek vfg modkvh ey 3
Fol7lflste] FAHAFE HaLFIH%) S AHEeto = 0%517\] gFobA datelnt 7HA
2R NS ALGstoforst=d olul= HFAE FEAE ATol FAA AHH
ESHA HEg AFe] AN dAdS AstA7l= adle] "k AAlE WA-30=
AF-&3to] pinitol o]l 20% HEe] AES =

Z°] pinitol &% ¢F 0.0370.05%0°l H]3}
o] o] REssin

ARG $£E29 olE&EEE 1520m] FHsgon, ex= 30~35C7} 7 AA
sttt §E8vEE dAkgd Bl 0.IN NaOH &9o] A dsigon &4 54
o] 576u)e] F-urt A Adsld
< AAEFA 1>
TE- >R > >l aE el FAFA->Fol A (WA-30)-—>8&=
(0.IN NaOH)-->%3}--—>¥Z=——- -——>7x% >
o]9} o] HF A¥F Fol pinitol 2 $FEFo] 20%0|H o R =L AES A= WHES F
ARAEC] 270 10%AE ZESA Ho] TEATdE AAlaA20 wel pinitol %
o] 10%H Zol A Ago] AAHA e FAHOE AL AES A&
< AAFA 2>
TE- YA > ->o|AFgE FERFA-->FREAY -——>FE ->Ax
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A3 A

A LA -2 A >

1. myo—inositol methyltransferase (IMT) A =}¢] &2
7F A& Mesembryanthemuml A cloning © IMT9} ol Al HE E3]) 7144

A7} fAEE 5 ESTS NCBIoA A4
AS E3) full sequenceE el & HYF

!

pul

Fol Mesembryanthemum®] IMTS} vfl-$-

—

3
H

% 319 ESTE 2tnste] DNA 97|44

2719 clones A3l full sequenceE FHATE WA A

reading
frame
ATH
ALC
AAA
£ET
Tee
ACC
T
BT
e
At
BAC
Aiin
ATA
ATT
aTT
At

RBTT

Fig. 7 IMT¢}

frame 971494 % otvAt AL

CAC

ATR

[HiH

[HE]

TCT

TAT

CTT

GTA

AAT

17T

CTT

AGR

CTT

CCT

ACT

AGH

TaEC

CTT

(HiH

¥

GET

ii

GCT

A

CTT

GCT

CTT

Hi'}

AT

TAC

RCC

L]

CCA

ART

GCT

ACC

ART

AHA
K
TAT
L
GAA
E
CCe
P
AT
¥
TCC
8
AL
o
TTC
F
GTT
Ll
G&A
E
CCC
B
TAT
¥
COA
H
AT
¥
HAR
K
CHA
a
BTC

CAQ

CCR

GRT

ACD

ACT

AAR

AN

AAL

TTC

[HHH

AT

QTT

70

[HH.]

AGT

CAT

TCT

GTT

1T

[HeH

ATO

GAA

TAT

HiH

ARR

HAL

TTT

TCC

T

[HE]

AAA

GET

[HE]

[HH &

G&A

[HiH

HAR

TR

AT

TTT

TTC

RBTT

AAA

HAR

HAT

HAR

GTA

[HiH

TTC

TTC

TTC

[HE]

RBTT

CTH

GAC

CTC

QTC

70

CAT

GCT

AAC

AGA

AAR

AT

ATT

[T ]

AT

TaR

714 binding site”}

[HH

[WHH

TCA

[HHH

CAA

ACT

[HE]

TCC

ATO

ATT

[L1H

TGT

ACC

RTT

GCT

[HE]

RTT

A}3F putative soybean IMT1 cDNA9| open reading

CAA

ACC

GCA

CTT

CAT

GAT

AGC

AT

TTC

HAT

AT

TCC

CAA

(HiH

AL

TG

AT

GAT

[HRH

[HH

CTC

[HH

GCT

it

CALC

AAL

ARG

RBCT

CCA

[Hi W

RALC

CTC

[Hit]

GAA

GET

H

ATT

[HH

ii

L1HH

CAA

1]

AT

ACT

TCA

CTT

CTT

TCC

[L1=H

TTA

TTA

TTA

TTA

1T

ATA
1
AR
E
ATT
1
TTA
L
HAL
H
GET
[
G&A
E
TTT
F
ACT
T
GTR
Ll
CTA
L
GAA
E
HAR
K
ATT
1
ATR
M
AGBT
8
TAT
L
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CTT

TTA

ATH

70

TCT

g

QTC

CTR

[H1H

ACT

GAT

CAT

GAC

70

CTT

ATR

TCT

AAR
K

TTC

F

[HHH

H

[HH

B

GET

A

CCT

P

TCGR

HAN

TALC

ATH

AT

ACLC

CCC

TTA

CCC

ACT

HH]

TAA

aTOP

[His

A

ATC

1

CHA

¥}

AGBT

g

LEH

K

TTC

[HH

CCA

GTC

GET

CCC

CAT

HAR

ATT

CHA

TTC

AT

17

P

CTT

CAC

AR

[HH]

[Hi W

[Hi'}

ATR

[HHH

[HH

17T

ANT

it

AAL

AGT

HAL

RALC

[HHH

TCC

CTC

GCT

ATC

RTT

HAD

GTT

ATT

TTA

TAT

CCC

TCA

HHH

frame©] 1054 bpo]il 352 amino acid® (Fig. 7 ) ¥ WHA)
1110 bpe] I 369 amino acid® T4 o] At} (Fig. 8).

ATR

ATC

ACA

ATR

TAT

ACC

TR

AT

LH

AHA

[ H]

TTA

CAT

GAG

[HH]

ATC

clone?] open reading

AT

ATA

AAR

LT

ART

70

[HE]

CCT

QTT

17T

ACA

AAR

AR

AL

[HH]

AR
K

HA  cloned open

TCT

[HeH

HAL

TCT

CTT

HAL

[HHH

ARR

CTT

TTT

TRT

TGG

GCT

¥

ACA

T

HAN

K

ATC
1

Al
21
126
a2
1080
%]
a5
a4
415
105
Tt
126
dai
147
S04
168
567
1A80
k1]
210
=]
231
756
53
Aif
a7
HAZ
204
45
415
1008
Rk
1054
450

i

Ay



ATR

[H.E]

[His

TCC

AN

ACC

W

ATT

AT

GTT

AT

[His

GTT

CAT

HAD

AL

[H.E]

HAL

[HH

AL

i

70

QBTC

CTC

ATR

AGA

ACO

[HiH

QBTT

ATC

[HH]

AL

ACK

GTT

AR

GCT

Fig. 8 IMT%} 7]1# binding site”}

ACT

TCA

LEE]

TCR

TR

L

TTC

T

RAA

GET

TCC

(HH]

HAL

GET

TER

HHE]

[HHH

HAL

ETC

GTT

i iH

GET

CHA

AN

[HHS

TR

[HHH

TR

HAR

GRT

TTT

AL

[L1HY

AHA

ATC

i HH

CCT

CTT

LCTA

[HiH

ATT

[HiH

70

CTR

ACA

GAT

GCT

[HH .

GAC

ATR

RALC

[HiH

[Hi]

AAR

TCC

TTC

[HHH

ATH

(HiH

ATR

ACH

[HH

AAA

CCT

(HiH

ATT

TG

TTC

RAR

ATH

TTC

TER

ATC

HAT

AN

AR

AR

[HiH

COA

HAL

HAT

AR

ATC

[HH]

CCT

GTR

CAC

ATC

AL

[ {H

ATT

CAC

[HiH

CTT

AAL

[RH

[Hi

CAC

[HH .

TAT

ACT

[HHH

CAT

TCC

TaC

QTR

ATR

TIC

[HH

TCC

RAA

CAT

ATH

AGA

TCG

CCH

ACT

HAT

[HHH

TCT

HiH

ATT

ATC

AT

ATO

HALR

HiH

CCA

ATA

ATA

HET]

HAR

HAD

ATT

GCT

L

TALC

CTT

GTT

CCT

HAR

CAC

CTT

AN

E
TTT

CCT

TaR

[HiH

[H1H

ATC

it

CAC

TIC

70

ARN

TCR

[Hi

ART

ATC

QTT

CTC

ACLC

T
CCA

T

ARR

H 4

Hi]

TTC

ATC

TR

1T

TTC

GAT

RAR

ACT

GCT

T

CTT

GCT

[HH§

ATC

G&A
E
TALC
¥
ATA
1
W
P
ABT
8
CTT
L
HAL
H
HAR
K
HAT
H
[HHH
[
ATT
1
GET
A
GAT
o
HAR
K
COA
H
AL
H
TTC
F
TGA

TTC

AT

LT

TCC

RCA

[RHH

CCT

TaC

[HH

TTC

BTT

CCT

GCT

AAL

CCC

AAL

[HRH
A

HAR

ACA

H 14

CCA

CAA

H 14

[HeH

CAT

[HHY

HAL

ARR

HAD

ATT

TRC

[HE]

[HHH

CRT
]

[HH}

TiC

CoT

GAT

[H.E]

ACD

AL

[HH]

AT

CAR

GCT

TTC

TALC

L1HH

[HHS

[HH}

TAC
Y

70

TIC

TAT

[HH

TCA

AR

TAC

CAT

QTR

ATT

TAT

GAT

ATR

AAR

AAC

[HHH

AAL
H

[L1HH

ACR

GET

TCT

RAR

ATO

ATC

RAR

TRC

HAD

CCT

HHH

HAD

Hi'}

[HE]

LT

ATC
1

HAR

[H.1H

AHA

CTT

ALCA

ACC

AGT

AN

ACT

TCC

CAT

ATC

TR

ATA

CTC

AR

ATC
1

[HH

TCC

CCA

CTC

GRA

LT

[HH

17

GCT

70

ATC

ACC

ATT

CCA

TTC

AGR

AAR
K

[HH

(HiH

CTH

AR

RAA

[Hi ]

ATT

RAR

L1HH

GTT

HAT

CAT

TR

L

RAR

ACH

T

ACC

T

ATC
1

K]
21
126
a2
1A0
%]
252
a4
415
105
|
12R
441
147
S04
18R
BA7
1A
R30
210
=]
231
56
52
A18
a7
HAZ
204
045
315
1008
Rk
07
357
1004

F 8 1 1 BE & F F T seep A6l

A3

gl

frame 9714 <E H ofuj=At M

710 83 A IMT, caffeic acid methyltranferase, catechol methyltranferase?] o}v]
LA 3 eSS vwsty] Yal CLUSTAL WE AFg3te] He]3k putative IMT

clone?] ofn:=2t A A¥} vl s} (Fig. 9 ).

caffeic
catechol
IKT
soyibeand
soybeand

caffeic
catechol
IKT
soybeanl
soybeand

caffeic
catachol
IMT

————— HGETGETOT TPTHISDEEANL—FAMOLASASVLE ——MILESALELDLLETTAKRG 52
————— HGETSESQSNSL THTEDEAFL—FAMOLCSASVLE ——MVLESAVELDLLELMAKAG 52
————HTTYTHGHY TOPETLOEDEQLAGLAVTLANARAFE —MILESAFELEILDIFSKEAG 54
————————————— MHLEQVEEECDGTLFAMNMMETMVYP——FUVRTAIELGIFDTTAKAG 45
METVLFNHSPPLEFEGLSKEEEDSLLOVETWRYNTCFTDSVALEAVIELRIADTLORYG 60
M- H L L - ]
PGARTEPTETASCLETTNFDAPVMLDAMLALLACY TTL TCSVRTO-——-QDGEVIRLYGL 108
PGAAL SPSELAMLSTONFEAPVMLDAMLALLASYSVLNCTLRTL-——-PDSSVERLYSL 108
EGVFVETSETASQIGAENFHAPVLLDRMLALLASHS VL TCELOK ————- GEGGAQRVYGE 109
EGAKLEAEET TEQLGTENFEAPTHLDALLALLASHSMLSSSLOTERLOHGONSPERLYSL 105
E--PLELSQIVENIEDAPSPDASLLORVLRVHVARK I FSAOESETG————————| ETLFGL 110

R - Y B B T H . oL,
ATVAEYLVENEDGVST S ALNLMNODEVLMESWYHLEDAVLDG—-GIPFNEAYOMTAFEY 165
APVCEYLTENADGVSVAPLLLMNODEVLMESWYHLEDAVLDG—-GIPFNEAYOMTAFEY 165

APLCHYLASNDGOGSLAPLLVLHHDEVMMESWFHLNDY [ LEG—-GVPFERAMCMICFDY 166
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soybaan] TYASKYFVTDADGVSFOATLNLLLDEVFLESWTELKGAT LEG—-GVAFNEVHIMHSFEY 162

soybean? TRASKWILADT-ENTLAPMLLL ENHPTHLNPAHYISE IREGTENGTAFFECHGHEQFEN 169
H R HE. H RN H HE- L L
caffoic HETDPRFNKVE NKGHSDHST TMKKTLETYTG-FEGLESLVOVEGATGAVINTIVERYPT 224
catechol HGETOPRFNKVENRGMSDHS THSMKK T LEDYRG-FEGLNSTVOVEGATGATVNMIVSKYPS 224
INT TETOERFNHVENOGHAHHT TLVMKKLLONYNG-FHDVEVLVOVEGHIGVNVSMIVARHTH 225
soybaan PAVDPRENDVENKAMFNL TTI VMKRVLEF YEG-FKNINRLVIDGG-———VEFFOLAPMSH 217
soybean? TGLDPEYNRLFNEGHVCTARVYSKAV I TEYEDGFNOTRSLVIVGGGTGESLSETVRAYPH 220
L] HL L L - L - B B[ D] (WE W
caffoic THGINFTLPHVTEDAPS YPGVEHVGGDNE VST PRADAVEMEWI CHDWS-DEHCLEFLENG 283
catechol TXGINFLLPHVIGDAPTYPGVEHVGGDNS ASVPXADATFMEWI CHIWE-DEHCLEFLENC 283
INT THGINYLPHVTADAPS YPGVEHVGGH!F ESTPOADATFMEWVLHDHS-DEHCVETLIEC 284
soybaan RSMASLHTPGIRTCRRRYVLEK———- CSPTEDPHFLLYWILERL EVNTCALELLENT 270
soybean? INATHFLPHVVATAPEFDG] THVGGDNE VST PSADATYMEWI LHDHS-DEHCTKILENC 288
B H L] HL L HEHL L
caffoic VEALPDN-GEVIVAECTLPVAPDSSLATRGVVHIDVINLAHNPEGKERTOREFEDLAKGA 342
catechol VEALPAN-GKVTTAECTLPEAPDTSLATRNTVHVDT VHLAHNPEGKERTEREFEALAKGA 342
INT VESLAG-GKI TLVESLIPVIPEDNLESHNVFSLOCHTLVHNOGGKERSKEDFEALASKT 343
soybaan HEATPSD-GEVIVWILILPILPESTVTAKSGFOADLLMNTONSGGRERTOHEFMELALSS 320
soybean? REATPEXTGHVIIVIHVLAPE-GNELFTDVGT AFDHML LAHNAGGKERTEENWHWLFEET 347
L I . L] AL L L L L M- L] H
caffeic GFOGFEVHCNAFNTYIMEFLEXY 365 B suoscote biding dimer
catachol GFTGFARLVALTTLGSWNSTSN- 364 B s binding
INT GFSTVDVICCAVDTWVMELYKK- 365 B > sAVibindine
soyean] GFSGIXIVCSVSGFWVMEFYKE- 351

soybean? GFARYNTTEINALPSTIEAFET- 360

L 1] H
Fig. 9 o1& 7}A methyltransferase 7Fe] ofun]w=aF & vl
1 .caffeic acid methyltransferase
. catechol methyltransferase
. Mesembryanthemum IMT
. soybean IMT 1
. soybean IMT 2

O &= W o

1}, Putative soybean IMT2 442 PCRE E3 523t 5 expression vector
Lo AX

(pET15b)oll A Foll E coliol ZAH3S AA8ta blue/white selections E3f |2
cloneg A}t A3 DNAZ BL21 cell lineo] &2 A3t A|FHtl d2AA3 © BL21S
IPTG induction®H 0.2tz DA A AIZHE 1S Fal 714 Bo] Ty = Altte] 6113

Ql o=z RISt U HdE dide =84 gids kS 13l His « Tag binding
resing AME5lY] imidazole] wEwste] wiel EaE e A
olglA B ¥ odS SDS-PAGEE %E3iM &l vt (Fig. 10.)
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i

o] =l
r X

Fig. 10 SDS-PAGEZ & =

lane 1 @ protein marker

lane 2 : ¥l vector

lane 3 : IPTG induction¥ total protein

lane 4 : wash ¥ total protein

lane 5 : = &= o] E2l ¥ putative IMT

t}. Gas chromatographyS %3k 7] 2 EolA 9l
% myo-inositol methyltransferase (IMT) X 27} =<1% BL21 cell line2 6A]3F
=t IPTG inductiond}t$ith. A3 & 10000gZ AR T JAAEES o] extract
buffer& #H7bet § 3% S 253 ZHTIE AL cellg AT ol E thA
12000g= A EE et Fsds Aok FTHE WS buffer (100 mM Tris-HCI
pH 80, 1 mM MgCl)2 7]1#¢l myo-insitol®} A Egtale] 37CoNA 1A 7HE<E v
SAZHT g & vialZ2 7] control # ZFZbe] sampleS nitrogen evaporatorg Al
gato] &5 AAG A T FEE dd] AAS7] $138ke], phosphorus pentoxide
(P205)7F &% desiccatorol A SHAIZTE FEAA & trimethylsilyl-imadazole 2}
pyridine mixture (1:1, v/v) 400 wlE HeAlZl F 70C heating blockol Al 303+
sylilation ¥®F& & 2087 oA ®X ST} Derivatization¥ ol A2 E
gas—chromatography S ©]&3}¢] #4339t} Split mode injector (1:50)l A 1 wE
injectiond} 1 2™ gas—chromatography® column® @ DB-1 capillary column (30 m
length, 0.25 mm ID, 0.25 m film thickness)S AF&3}t}. Gas-chromatography 2] =
1S EE 150Te A 287 {4 Fo] 1T/ming =2 300C &8 thd 300Ce] Bt5of
58S FA A7t} injector &XE 280TColA 8 E A detector &%= 3007TC ol A
TP = o]zt
Gas—chromatography & ©|&3% #4& EalA IMTe &4 g<2lsr] $lste] 71 &3
A EE 9] retention times WA s}
o] 863594 peak’} Al ¥ %Il ononitold retention timee] 7.79791 A peak’} A F
At (Fig.11 ). 7123 BAE9] retention times &3 % controlE empty vector +
SAM + inositolZ (Fig.12-1) sample2 IMT + SAM + inositol (Fig.6-2)2 ¥F3-3}%)
o Aydoz wt o] BEFAH 1A Fo <F retention time©] 7.557¢ 4] ononitol
o] AdES AT + Ut (Fig.12-2 ).

o tu

2

=4 712 ¢l myo-inositol& retention time

o 3@
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Mpyo-inositol ononitol
2)

Fig. 11 Myo-inositol ¥} ononitol®] Gas-chromatography &4
1) Myo-inositol retention time

2) Ononitol retention time

Empty vector + SAM + inositol | Soybean IMT + SAM + inositol
2

Q

T

Fig. 12 Soybean IMT & AHI3S &
1) 7149¢l myo- 1n051t01JJr empty Vect0r7} WHE E colif
extracte} &3+ = 37CAA 1 hr 7#§ 59 GC data
2) 7149l myo—mosnol»} soybean IMT 2 A7} &% E. coli®
extracte} &3t ¥ 37CAA 1 hr °#H§ $9] GC data

retention time 7.667 %1 ononitol peak

0z

A & ononitol

o
N
X
m
3
ox
fou
-0,

Z}. RT-PCR< ©] &3 soybean myo-inositol methyltransferase 4 x && A4 £

Al o
2=

-

2 FA
myo-inositol methyltransferase 7% A7} salt condition®] 4] induction®th= A
292135}l7] ¢13] normal conditiono]A 17§ €7+ 7]% soybeano] salt stress (250 mM
NaCh)E A& & A&z AlZH(1hr, 2hr, 4hr, 8hr, 12hr)oll 7z A3} oA mRNA
2 =3 F DNAZS IdAsYT). (total volume 25psto] total RNA  (3ug),
Oligo(dT)12-18mer primer (10 pmol), dNTP (25 mM) , 10x RT buffer, reverse
transcriptase (NEB, 200unit) 1uxl)9} #Z2 2422 mixtureE &9 reactiondt

A El cDNAZ template® 319] gene specific primerE A Za| A PCRE 389tk
(total volume 50ul¢to] A ¥ cDNA (2uf), gene specific primer(10 pmol), ExTaq
polymerase (TakaRa, 5Sunit), dNTP (10 mM) 10x reaction buffer®} #& ZA oz
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5min7t

94C ol A

mixtureE WE9]  reactiondttt. PCR ¥FE 2L H%
0 cycle ¥H-&

pre-heating3F, ©]% 94C 1 min, 55C 1 min, 72C 1 min®. = 3
2 uto g 72coﬂA1 10 minZt W8 A1},

}'})\J— }

A 23k primer sequence
Gene specific LB : 5 GGT ACC ATG GAG ACT GTT CTT 3
Gene specific RB : 5" TCT AGA TCA GAT TGG AAA CGC 3’

Leaf — Normal condition

Specific gene
€4— Actin
2hr

Root — Normal condition

E )

2hr  4hr 8hr

Fig. 13 RT-PCRZ ©]&3 IMT fFd=te] x4 Solz 23 g9l

1) M : Marker
lane 1 : Normal condition 2 hr &2] leaf
lane 2 : Normal condition 4 hr ¥2] leaf

lane 3 : Normal condition 8 hr 3 ¢] leaf

Leaf — Salt stress (250mM)

1)

Specific gene
P! g ;

C 1 24 81224 M

Fig. 14 RT-PCRE o] &3t IMT A9 Salt stressoll tfsh =2 Eo]4 by

1) M : Marker

lane 1 : Salt stress 0 hr 9] leaf
lane 2 : Salt stress 1 hr 9] leaf
lane 3 : Salt stress 2 hr 9] leaf
lane 4 : Salt stress 4 hr $9] leaf
lane 5 : Salt stress 8 hr $9] leaf
lane 6 : Salt stress 12 hr 9] leaf
lane 7 : Salt stress 24 hr 9] leaf

2) M : Marker
lane 1 : Normal condition 2 hr 2] root
lane 2 : Normal condition 4 hr 2] root

lane 3 : Normal condition 8 hr %9 root

Root — Salt stress (250mM)

2)

¢— Actin

C 1 24 81224 M

s
e

2) M : Marker

lane 1 : Salt stress 0 hr 9] root
lane 2 : Salt stress 1 hr %9 root
lane 3 : Salt stress 2 hr $¢] root
lane 4 : Salt stress 4 hr 9] root
lane 5 : Salt stress 8 hr 9] root
lane 6 : Salt stress 12 hr %2 root
lane 7 : Salt stress 24 hr %9 root
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g4 IMT Fdxs FerRvs Sola Bo] Wiy As 99 &+ U,
stressE W2 2A1%F o] S H-E @ o] FUbstE As T

vl A kAgk drought stressE A3 Z2E /A= AF )

stressoll A1 ¢} 7S patterns H G AT salt stress Et} @o] @

AH A3 Fig13, Fig.l4E BW alrchs QoA wao] ¥l salt stressE 2 8] 3
o] 4 Al7Fo] A== myo-inositol methyltransferase (IMT) +d=Fe] wd oFol

Zrbete @l @ ¢ Ao

2. Ononitol® pinitol ¢ &g

7}. OEPE E£8317] 93] OEPY 7] & ¥ ononitol®} AFE<l pinitolS T e QAo
AATE OEPS] 71 <1 ononitolZt 2H=<l pinitols 737 918 CDE S35k Th

of Ay o]dHAR] F =HLE FHEHol He Ao gl HAT &F ononitol
pinitolS T+Y¥3 F circular dichroism (CD)E &34 o|AddAU F 28 +HT

T AAJH (Fig. 15).

Wavelength (nm)

Fig. 15 Ononitol¥} pinitol®] CD spectrum

3. Ononitol epimerase % =2}o] £

7}. Ononitol epimerase(OEP) #dx}7} 4, 71 ~2Ed 2o 94 induction® th= AR
o A3t soybean EST homepage (http://129.186.26.94)14 4 A2 library 2} 7}
8 A3 libraryollA Zo] @dstE ESTES A9t 1 & NAD -dependent
epimeraseS 3t} A3 H 3 NCBIol A Al &3dtE Two Blast NS E3Fo] full length
EST clone®} sequences #H3sFth. T3k full length EST cloneE Iowa State
University 9] Dr. ShoemakerZ -8 #|-gwol A7|LES £438 A in silico ol Al
zbo- full length sequence®t A3t A& 1A o™ SequencingZ ¥} open
reading frame©®] 1053 bpe] i, 351 amino acids® T ASS At (Fig.
16).

1 ATG CGC GRS KRG RCT GTG CTG GTA ACC GGC GGEA GOC GGT TAC ATC GGC ACC CAC ACC GTT
M B DD E T W L W T 6 G A & ¥ I G T H T W

Gl CTT ChE CTC TTG CTC GGA GGT TGC AGA ACC GTC GTC GTC GAC RAT CTC GAC RAT TCC TCC
2 L L L &g &g C R T % % % D N L I N & 8

121 GAG GTT TCT ATC CAC CGA GTC AGG GAG CTT GOC GGC GRA TTT GGG AAC AAC CTC TCC TTT
E ¥ 8 I H R ¥V R E L A G E F G H N L 8 F
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181 CAC MG GTG GAC CTh CGG GAC MGG GAT GCA CTh GAG CRR ATT TTT GTT TOC ACA ChA TTT
H ¥ ¥ b L R D R D AL E o I F ¥V 5 T & F
241 GAT GCT GTC ATA CAC TTT GCT GGA CTG Rhh GCh GTA GGR GAR AGT GTG CAA AR CCT TTA
b0 A ¥V I H F A B8 L K K ¥V 6 E 58 ¥V 0 EKE P L
301 CTA TAC TAT RAC RAC ARC TTG ACT GGG ACK KTC ACT CTA TTG GRA GTC ATG GCT GCC CAT
L ¥ ¥ ¥ N N L T ¢ T I T L L E ¥ M A A H
361 GER TGC AAG RAG CTC GTG TTC TCT TCT TCh GCh ACT GTA TAT GGT TGG CCA ARG GAR GTT
&G C K K L ¥ F 8 58 8 A T Vv ¥ 6 W P K E W
421 CCA TGC ACK GRA GAG TTC CCT CTG TCh GCA KTG RAC CCR TAT GGA CGA ACT ARG CTT ATC
P C T EEF P L 5 A NN P Y 6 R T EKE L I
481 ATT GAA Ghh ATT TGT CGT GAT GTC CAC CGT GCA GRG CCR GAT TGG Ahh ATA ATA TTG TTA
I E E I ¢ R D ¥V HR K E P D W E I I L L
541 AGR TAC TTC RAC CCh GTC GET GCA CAC CCT AGC GGT TGT ATT GGG GAG GAT CCC CBC GGA
R ¥ F N P ¥ 6 A H P 3 6 C I 6 E I P R G
601 ATT CCA ARARC RAT CTC ATG CCA TTT GTT CAG CAA GTA GCR GTT GGC CGA CGG CCT GCA CTG
I P N N L M P F ¥V 0 @ v A v 5B R R P A L
661 ACH GTT TTT GGA ART GAT TAT AANT ACAR ACT GAT GGC ACT GGG GTT CGG GAT TAC ATT CAT
T v F G N b Y W T T DG T G Vv R I ¥ I H
721 GTT GTT GAT TTh GCh GAT GGG CAC ATT GCT GCG TTG CTT ARA CTA GAT GAT CCT AAT ATA
v v 0 L A DG H I A A L L E L D D P N I
781 GET TGT GAS GTT TAT AAC CTG GGA ACAR GGA ARG GGA ACR TCA GTT TTG GAG ATG GTT CGA
& C E ¥ Y W L &8 T 6 K 6 T &8 v L E M ¥V H
B41 GCT TTT GAG ATG GCA TCT GGA ARG RRA ATT CCA CTT GTG ATG GCT GGC CGT AGR CCT GGT
A F E M A 5 6 K K I PP L v M A G B R P @G
901 GAT GCT Ghh ATT GTT TAT GCA TCA ACK RAG AAA GCG GAR AGK GRG CTT ARA TGG AAG GCA
b A E I ¥ ¥ A 8 T K K A E R E L E W K A
Q61 AAR TAT GGC ATT GAT GAG ATG TGC CGC GAT Chh TGG AT TGGE GCT AGC ARA RAC CCT TAT
E ¥y 6 I b E W C R D @ W N W A 58 E N P ¥
1021 GGC TAT GGA GAT ChGE GAG GAT TCC ACC GTT ThA
G ¥ 6 b @ E D 5 T WV stop

Fig. 16 Putative OEPZ coding3}+ clone? nucleotide sequence®} amino acid sequence

S 7 &3 putative OEPe] oflnxAt A E3 o]} FAFSH NAD-dependnet
epimeraseE 2] o}m] At Y wlw (Fig. 17).
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soybhean 1l GENMREVYVVDHLDNSSE

cyamopsais 1 ::FI WYVDHLDHESE h 1
arabidopsis 1 G YYVYVDHL [H"""M ?

oryza 1 RVVVIEDHLDWES EIRR TIRR L

Zea 1 REVVVVDHLDH

soybhean SFHEVDLRD F':h EXIFN "ﬁFI:'h‘-.’:J.I.FhS'_Eh‘-.’EEG‘-."l:i'l".F"_'_'-"-'l

cyamopais 1 "'FLI.FI_I'[" RDRIEALEINIFS55T) 1F£:'E‘-.’:J.I.Fh:3'_l"..h [GESVOEFPLL ) {
arabidopsisa 1 "'FLI.E‘-.’[" R AL EH'F"'_ AFDAVIHFAGLEAVGESVERPLLY YN Vi

oryza LIEFEEVDLE IFS -FE?;‘-.’:J.I.F?;E'_E.F; EEG‘-."'FF"_'_E'-'IHH'H

Zea "FLI.F.‘-.’[:"_F'.I- JH IFSSEREIFEAYVIHEFAGLEAVGES VP LLYYDHH LY

soybean AAHGCEELYVF S SATVYGWPEEVPCTEEFPLEAUNEPYGRTEL

cyamopais AAHGCEELVFESSATVYGMPEEVECTEEFPLS .hHHF'E]F'._F':EE:::'F'.E' B
arabidopsisa hELI.:]::‘EE'_‘-.’FGEEh'"“"EF'FE"F""EEFF'E hHHFE]F' F'd"EE""F'['" I'E[ F'I-'n‘l":
oryza .hh].l.]"‘ﬁ!'.'_"FGEE.h'"“""F'FE"F' :‘:EEEF"ﬁhl‘HF‘E]F‘.-F'H'EE"F‘ il Hﬂ I
Zea A AECEELVF3SEATVYGHPEEVPCTEEFP Limk ::‘F‘['"J.lF""[ FIEWE I
soybhean :'.'.F‘.!E'HF‘"]M.[F'S3,5::3EI:'F'F'.E:F'HH'_]-!F'F‘

cyamopais ILLRYFHPVGAEPSGYIGEDPRGIPNNLMEFY

arabidopsis ILLEYFHEVGAHPSGEIGEDPRGIPHHLKEEF!

oryza ILLREYFHEVGAEPSG) :EIPE]:F‘HH ]-"F'F‘ ‘-.’h EF'F'F'.FL'_:‘-.'H H

Zea ILLEYFHEVGAHPSGY IGEDENGH OVAVGRIMEEILT VG

soybhean RN THY VDL hI'aLl h.h'_ 4 -: GTGEGTEVL E]-""-'FLE'EI AREGEEI F""l*h
cyamopais 238 EEIR R T T5VL E]-""QFLFEE.FL"' GEEIPLVIGR
arabidopais 237 EERRNTIEA hI'aLl h.h F'l" ElK BVLEMVIERFEERSGEEIPLVIMA
oryza RN THY VD LADGHIARLEEL LG GTGEGTEVLEMYEAFEEASGEKIPLYIgA
Zea PR IHY VD LADGHI ARLRELE BVLEMVEIRFEERSGEEIPLVIGh
soybean 296 [ thE'""ﬁ""l FAREGELEWEAKYGIIEEMC F'['Hh‘l{h'h SENPYGY G Vi
cyamopais PRI GEREGDAEN VYRS TS FthE':HF?‘FEEZHEF EDEWHRASEHEY 5
arabidopais 295 aF.F.F';IhEH‘-.’”h""?hE ELWEARYGIEEMCRDLWHRASIH !3'_

oryza R CEREGDAELVY T EAEIE] EWEARYGEEEMCRDLWHRASEHEY!

Zea NN CEEPGDAEIVYR ':'HEFLEIHE'_F.HE?;EE:3:EE]-!::‘F‘.[:".WHHF;EF.HF‘!S! G5 5K -

Fig. 17 NAD-dependent epimerase 2] o}v]:=AF A& H|ul

. Ecoli oA % #3d 3 SDS-PAGEZ #Ab=F <l
gxE ESTE PCRE &3 TZ3 & T-vectoro]l AYstda, E coliol
transformations 2 A3k % blue/white selections 3 A %3 cloneS At}
AHE  clonedl A plasmidE 3 st & AFE insertE elutionstel E. coli
expression vector (pETI15b)oll A<13sts 1, E coli (BL21)e transformation 3}$3
o] FAA3 9 BL21 cell lineE IPTG induction ¥ 2 & proteing g HIAAA
Fo1S B 714 wo] Wy = A 7h7F IPTG induction & 441 74 &)
U ddE gude 84 dud= ddste] His - Tag binding
OZ] imidazole®] &=R3}te] wel elE= AEE o] &diM Eds &
SDS-PAGEZ %34 <18ttt (Fig. 18).
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50 KDa ——s M- i
40 kDa —» - —e
—
40.2 kD a
3

I

Fig. 18 SDS-PAGEE 3% W& 23d ¥ putative OEP?] &2+ &<l
M : protein marker,
lane 1 : putative OEP (IPTG induction ¥ 4 hr)
lane 2 @ 80 mM imidazole wash buffer (after IPTG induction)
lane 3 : Total protein (after IPTG induction)

o}, 5 2] ononitol epimerase (OEP) #AA7F =¥ BL21 cell lines 44 7Hs <t
IPTG inductiondlitk. A& & 10000g®E HAEZI} & AAEE FH o] extract
buffers H7Fgh & 3% < 253 ZHVIE AFEEA cellE EHAAT. o] A
12000g= 9422 ste] deds A deds WS buffer (100 mM Tris-HCI
pH 80, 1 mM MgCly)2 712<l ononitol?} 7] E3ste] 37CoA 1A 2HESE HE-A]
Atk ¥ & vialZ 7] control ¥ ZZFe] sampleS nitrogen evaporatorE Al-&3}o]

S AASAY. o 8L 9Hd3d] AASY] $18F9, phosphorus pentoxide (P:05)7F &

71 desiccatorel Al FHAIZHT. FE A A F trimethylsilylimadazole?}  pyridine

mixture (1:1, v/v) 400 S A ZAZ F 70T heating blockoll 4] 30%7t sylilation HF

S T 208 Aeoa x| 3th Derivatization® o] d A E Gas-chromatography

S o] g3l EAET) Split mode injector (1:50)o14 1 wlE injectiondl sl o™

Gas-chromatography 2] column® 2 DB-1 capillary column (30m length, 0.25mm ID,

0.25 ¢m film thickness)2 AF&3F T Gas—chromatography @ 7|2 %% 150CoA 2

B2 #A43% o, oA 1C/ming £%2 300C7HA] @311 300TC oA 38S FAA

21t} injector =%+ 280TC oA 3L detector 2%+ 300ColA S H

Gas-chromatography & ©]-83 418 E3lA OEPe A4S A3 71 UA+=

714 ¢l ononitol& retention timeo] 7.7979) A peak’} A E A1 OEPY HEZALE

pinitol2 6.508°1 4 peak’} A E ATt (Fig. 19). &3 OEP7} #H7}¥ sample] 74

Wzl o] BH5AE 1A ¥kS-717F EoF retention time©] 6.4339] 4] pinitole] A

de &dd 5 A (Fig. 20).

il
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. Pinitol
(0] tol
nonito 2)

Fig. 19 Ononitol®} pinitol®] Gas-chromatography +4]
1) Ononitol retention time

2) Pinitol retention time

Empty vector + ononitol 5 Soybean OEP + ononitol

®

M A E pinitol

Fig. 20 E4W&S &3 71245014 &4l

1) 7149l ononitol®} empty vector’} Z&dH E. coli® extracte}
E35tsk % 37Tl A 1 hr 98 $9 GC data
retention time 6.267 <1 pinitol peak

2) 7122l ononitol¥} ononitol epimerase F A&7t THE E. coli9l extracte}
E3tsk % 37Tl A 1 hr 98 $9 GC data
retention time 6.433 ¢! pinitol peak

2}, RT-PCR< ©]$3F soybean® ononitol epimerase f+dA} @& &
IMT Fd=Fef mk3k7bA] & ononitol epimerase A% salt stressoll 4] induction ¥ TF
= Al S &2ld 7] 98l normal conditiond A 17§ €7 718 soybean©l] salt stress
(250 mM NaCDE A &stsith. o] % AzAoA =282 mRNAE FE3 5 cDNA
5 skt (total volume 50ptol /3 E cDNA (2u), gene specific primer(10
pmol), ExTaq polymerase (TakaRa, 5unit), dNTP (10 mM) 10x reaction buffere} 7

A1
A
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o
T
4

npxjeto 2 72ColA 10 minZt

ZA 072 mixture®

IMT +3dA+= normal condition¥

t} (Fig. 21).

1)

Fig. 21 RT-PCR< o] &3+

1) M:
lane 1 :
lane 2 :

lane 3 :

Specific gene
P g )

1 M:
lane 1 :
lane 2 :
lane 3 :
lane 4 :
lane 5 :

lane 6 :

Leaf — Normal condition

2hr 4hr 8hr M

Marker

Normal condition 2 hr 3¢ leaf
Normal condition 4 hr 9] leaf

Normal condition 8 hr % 2] leaf

Leaf — Salt stress (250mM

1 2 481224 M

Fig. 22 RT-PCR< ©]&3F OEP A #H9] salt stressoll thal gta kA

Marker

Salt stress
Salt stress
Salt stress
Salt stress
Salt stress

Salt stress

1 hr
2 hr

9] leaf
9] leaf
4 hr 9 leaf
8 hr 9 leaf
12 hr $-9] leaf
24 hr 9] leaf

[e]
wg

OEP 7

=0 reactionst i th. PCR WHS
7+ pre-heating3F, ©]% 94C 1 min, 55C 1 min, 72C 1 min® & 30 cycle W83} L,
A Atk &2 A3 Ononitol epimerase A A=
el QoA Wdo] HA &=

2)

Root — Normal condition

M 2hr 4hr

Actin
o x4 Sold wd el
2) M : Marker
lane 1 :
lane 2 :
lane 3 :

2) M:
lane 1 :
lane 2 :
lane 3 :
lane 4 :
lane 5 :

lane 6 :
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) Root — Salt stress (250mM

2712 Hx 94TA 5min

A% FA%

<4— Actin

8hr

Normal condition 2 hr ¥¢] root
Normal condition 4 hr ¥¢] root

Normal condition 8 hr 2] root

«4— Actin

12481224M

Marker

Salt stress
Salt stress
Salt stress
Salt stress
Salt stress

Salt stress

1 hr
2 hr

9] root
%] root
4 hr 9] root
8 hr %9 root
12 hr $9] root
24 hr $9] root



Salt stressE A2t Z2H oA Wy LGS oJuAE 2187 95 RT-PCRE ¥
 A8E ERUtt A3 A3 OEPE normal condition oA E A& 2IHA ¥4
Aol salt stress o A=FS LAS wf Ay} B A BF BFHeE AS Gl

DAYE 4 hrs 7IHo R A S713s & 71 Aok (Fig. 22).
4. Myo-inositol methyltransferase 2} &2 229 =%

7}, Foll A cloning® myo-inositol methyltransferase 4 A5 yeast vectorol]l AH¢)3s}l7]
$13lo] gene specific 3 primerE A 231 PCRS 4334t

PCR mixturetx (total volume 50 pl<toll H 352 Myo-inositol methyltransferase -
HAAF (2u0), gene specific primer(10 pmol), ExTaq polymerase (TakaRa, 5unit), dNTP
(10 mM) 10x reaction buffer) %3 PCR ®Hbg =2 Hz 94Tol4 5mingt
pre-heating 3, ©|% 94C 1 min, 55C 1 min, 72C 1 min® & 35 cycle ¥+$-3% 1L, v}
Ao 2 72TCoA 10 mingt W& A A olgA FZH FHAAE T-vectorel]l 443t
A3, E colidl transformations A A]3F & blue/white selectiong E3| A =3 clone
& AEstdth A¥E cloneol Al plasmidE F% 3 § AFd¥ insertE elutiond}o
leu markerE 7}A yeast vector (pBR425)9] A13}$i 3l yeastol] transformation 3}$3
t}. o]% A H3t H yeast cell lineS leu— SD platee] AlH3te] single colonyE 4
W o leu- SD media 100 mlol| A 44zt vl Fabd o).

v A d3 o yeast & 7000gE U4 3o pellets o] Tris-HCI pH=7.9
bufferoll ZEFeIth g Ao tunicase A4S 1.5 mM H A A g]dte] 38ToA 124]
F b AIAY. dvjd S BalA yeast cello] FE3] lysis ® S 3 & TCA
(Trichloroacetic acid) AF-&3}o] proteing A A|AT A5 HE vial&2 7)1 control
(empty vector7} Ad% yeast) ¥ sample (methyltransferase’} A4 %  yeast) &
nitrogen evaporators AR&ate] FEE AT ol FES SHE AAGT] 96k

phosphorus pentoxide (P:0s5)7F %371 desiccatoroll Al SEAIHY. FE A A F

trimethylsilylimadazole®} pyridine mixture (1:1, v/v) 400 wE AHgA71 & 70C
heating blockell A 3087t  sylilation ®¥HS & 2087 ALoA  HxFU}

Derivatization®| ] % A& Z gas-chromatography 2 ©]&3lo] EA39t}k.  Split
mode injector (1:50)914 1 wE injectiond}$ ™ gas-chromatography®] column® &
DB-1 capillary column (30 m length, 0.25 mm ID, 0.25 um film thickness)< A}-&3}
9 t}h. Gas-chromatography® %7]2x% 150CelA 28 7+ #A3% L&, oA 1T
/ming] HE2 300C7-A] 233 300CAA 3&S FAAIZT injector &%+ 280T
oA 3L detector ==& 300CoNA == H

Gas—chromatography & ©| &3 #24& 94 ononitol?} pinitol®] peak time (Fig. 23)
S g3t & FAAF @ yeastol A ononitol peak’t BAEHE=AE el st F A
A%k ¥ yeastol A ononotolS gl = o= WIF o] 5 H retention time©]

10.3789 A ononitol peak7} A HE 213ttt (Fig. 24).
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Pinitol Ononitol

1) 2)

Fig. 23 Ononitol®} pinitol®] Gas-chromatography 4]
1) 1 mM pinitol (retention time 9.017)
2) 1 mM ononitol (retention time 10.378)
3) 1 mM Pheny a-D-glucopyranoside (retention time 13.147, 13.010)

Empty vectorJt & &) & yeast IMT S & X & & &l yeast

1) 2)

LB}

S M & yeastOl Al 24 4&F &l ononitol

Fig. 24 A A% ¥ yeast?] Gas-chromatography +74

1) Empty vector’} @3 ¥ yeaste] GC-FID data
2) IMT +A27F 44 % vector7} 2a ¥ yeast®] GC-FID data retention time 10.578
ol A ononitol peak ¢l

5. Myo-inositol methyltransferase -7 A2} ononitol epimeras FAA &R 29 =¢

7}. Myo-inositol methyltransferase %A} ononitol epimerase X A& yeast vecto

o Ast7] 98te] gene specific 3 primerE A %31 PCRS 433

mixture:= (total volume 50 pl¢tol] BT Zze] F4dA (2 ), gene specific
primer(10 pmol), ExTaq polymerase (TakaRa, 5 unit), dNTP (10 mM) 10x reaction
buffer) #Zi. PCR ®¥F$ ZAL& Hx 94ToA 5 min%t pre-heating?F, ©]& 94T 1
min, 55C 1 min, 72C 1 min® % 35 cycle W&3tH 3, vpxjuto g 72Co|A 10 min
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Rk A FHT ol#EA FEFHE FHAAE S T-vectordl MY, E colidl
transformationS 2 A1 & ¥ blue/white selectiong 3 z}2te] %3 clones A3}
gt AEE  clonedlA plasmidE F& 33 F AYE  insertZ  elutiondlt]
myo-inositol methyltransferase %A= leu marker® 7}7 yeast vector (pBR425)9l
A+ 3}al ononitol epimerase A= ura marker® 7} yeast vector (pYES2)el 4+
AstAtt. Fh9 vector® EAlo] & yeaste] transformation 3F9] leu-, ura- SD
plated] Z=wstozx HAAAS ¥ yeastE colonyE AP o]F HAAZ =
yeast cell lineS leu—, ura- SD plated] 2=, 32} Als}o] single colonyS A® 9
leu-, ura- SD media®l 4¥ 3t w3}l o.

. T4 vector7t A E O] & A3 H yeast 50 mlE 4U 7 Wl Fof] 7000g =
ARE o] pellets €o] Tris—HCl pH=7.9 bufferd] &€ st &
= 15 mM A g ste] 38TelA 12A]3F ¥FH-3A1A yeast cells
Ao dAvAdS Fd A yeast celle] FE3F] lysis ®H AL i F TCA
(Trichloroacetic acid) 100 mM =7l H7}sto] proteing A At vhAl Q42 st
o] proteing A AT F A5 AS vialZ2 7] control (empty vector’} A4 4H yeast)
sample (methyltransferase, epimerase’} ¥ yeast) & nitrogen evaporatorg Ah-&3}
FES AASAY. o] F=ES 4435 AAsY] Y] phosphorus pentoxide (PoOs)
7b "2 desiccatorel A 10 hrold AT SR A AV A A
trimethylsilylimadazole®} pyridine mixture (1:1, v/v) 400 wZ AHgA71 ZF 70T
heating block®| 4] 303t sylilation WHg § 20%3F Aol A] WX]3tt}. Derivatization
Hojzx AlEE gas-chromatographyS ©]-&3te] ¥4351¢t}. Split mode injector
(1504 1 wE injectiondtN 2™  gas—chromatography® column®® DB-1
capillary column (30 m length, 0.25 mm ID, 0.25 gm film thickness)& A}-&3}th.
Gas-chromatography 9] %7]2x %= 150CoA 287 #X3% thg, ©A 1CT/ming £
T2 300C7HA] 231 300Ce A 375 A A7 injector &%=+ 280ColA G35
A3l detector ==& 300CoA Gl Gas-chromatography & ©]-8&3F &4
A % ononitol¥} pinitol®] peak time (Fig. 25)& #<ldt & A A3 ¥ yeastol A
ononitol peak®} pinitol peak”’} AAAHE=AE Gl T A I #H yeastol A
ononotol#} pinitole] A HS A3k W3 9] EHFAH Y retention time®] 10.378
o] A1 ononitol peak’} A E S Q13 2™ retetion timee] 89104 pinitol peakZE
glstArt (Fig. 26).
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Pinitol Ononitol

1) 2)

Internal standard

Fig. 25 Ononitol ¥} Pinitol®] Gas-chromatography &4
1) 1 mM npinitol (retention time 9.017)
2) 1 mM ononitol (retention time 10.378)
3) 1 mM Pheny a-D-glucopyranoside (retention time 13.147, 13.010)

Empty vectorJt & & & yeast | IMT,OEP S & Xt S Al Ol & & yeast
2

M & & pinitol, ononitol

Fig. 26 @A A% ® yeaste] Gas-chromatography &2
1) Empty vector7} @3 ¥ yeast?] GC-FID peak
2) IMT, OEP A =x}7F A% vector’} &A% yeast?] GC-FID peak
retention time 10.492¢Y 4] ononitol peak &<l
retention time 8.9109] A pinitol peak <l

o} A A3 © yeasto] A ononitol¥} pinitole] Lrty A o] HERE A Sy 96l
Internal standard¢! Pheny a-D-glucopyranoside 1 mM< =74 (Fig. 2002 E3}o] 9
HE&L 086 %= A3t} ononitol¥ pinitol 71EE A7) 9] 1 mM 1 S 2
Attt GCZA gkol ononitole 125(mV#sec), pinitolS 177(mV#sec)e] WA n]7}
% ¥ 92 ononitol, pinitol®] %2 194 ng/wle] H ATt empty vector’7} #ZA HA3skw
yeastoll A1 ononitol¥} pinitolS A EH A &kow IMT FHx7F 2 A3E yeastol
1 ononitol 25 pg/ml AN IMTe OEP7F & HAEE yeastdl 4] ononitol<
13 pg/ml, pinitol 53 pg/meo] A4 = ATHFig. 27).

r N
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12007

1000

800

600
400- O Ononitol (mV*sec)

B Pinitol (mV*sec)
200
O,

IMTempty IMTyeast IMT+OEP IMT+OEP  1mM  1mMpinitol

vector enply yeast  ononitol
yeast vector
yeast
1 2 3 4 5 6

Fig. 27 84 A3H yeastoll 4] A4 ¥ ononitol, pinitol GC-FID data

1. IMT empty vector’} @& A3 yeastE 100ml 8] &3] lysis Al7! HAAg slo
1l inject A1 WA

2. IMT #327F F4 489 yeastE 100ml wiF3le] lysis A7 & Az a4
1ul inject A1Z1 &4

3. IMT, OEP empty vector’} @& A3 9 yeastE 100ml = Fsle] lysis A2l & #x]7
o] 1wl mJect N EARR R

4. IMT, OEP +AA7F F2ASE yeastZ 100ml vl d3te] lysis A7 3 A=A 2] 3fof
10 inject A1Z1 W=

5. 1 mM ononitol & F A2 ste] 1 ul inject AlZl A

6. 1 mM pinitolS AA 2 3] 1 ul inject A2 WA

AN 2A) F 2 A >

1. 39} Fo 2 RE pinitol®} D-chiro-inositol®] w3} FEE¢5hy g4y}

7} CaCly -§aA| AF& Al FHAZM wpA 2 H FadE &4
CaClgs SuAZ AFE Al oldle] Table 1-3¥ Fig. 28~3001A4] HXo] =X AIZF 14]
ZH A BAIZI A 2 A+ S pinitol, D-chiro-inositol, myo-inositole] $F=Fo] 7135}

=

T7F SAIZE o] FH-E 20AI Al 3 AlRro] HojdaE FEAY A3 Fa%Es =
F AT AAFH R E w A 7FR] F3AE 5 pinitole] 7HY wWol £&

o] 3L, myo-inositolZ} D-chiro-inositol> 4% 5ol A& Zo] #EHS
R A e e fFEAE TS mRA AR 4RO TP B FEAE

N

LS B &l = 28d wf B} 479 A pinitol, D-chiro-inositol, myo-inositol <]
heFol Wol Frtetom, wpHAIZE 6l A= whHAIZE 437 31’3}04 Attt Aol &
HolX & A4t pinitole] dFL k7t ZAAsAT. o] Ade= CaClhE SIAZR A&
sto] FOoERYH £S5 4o W HAYE FIAES €& 7 dE 57&% FHAIZE 5
AIZE, mEAIZE 4] HA Y 29dEs o 7 AT



Table 1. CaCly AF&-A] PR AIZE 22 oM 9] FEAE T

Soaking time Component(xg/mt)
(hr) Pinitol D-Chiro-inositol ~ Myo-inositol
1 356 19.5 25.6
463 25.6 32.3
5 589 23.8 38.4
10 403 17.3 24.8
15 397 16.7 27.7
20 358 18.1 24.9
500 —&— Pinitol
0+ D-chiro—inositol
—¥— myo-inositol
= 600 -
£
jeli]
=
o
O 400 -
=
200 -
0 5 10 15 20
Soaking Time(hour)

Fig. 28 CaCly AF& A vFajAIZE 220l M 9] fraAdd o Ml
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Table 2. CaCly Ab&A]l wESJAIZE 4o 48] FadE 3

Soaking time Component(ug/mé)
(hr) Pinitol D-Chiro-inositol ~ Myo~-inositol
1 461 20.5 33.6
516 23.0 38.0
5 847 31.2 48.7
10 614 26.1 36.8
15 541 22.4 39.2
20 208 0.59 18.7
800 - —&— Pinitol
~O-- D=chiro—inositol
—-v¥— myo-inositol
= 600
£
o
2
o
:q:) 400 -
>
200 -
0 5 10 15 20

Soaking Time(hour)

Fig. 29 CaCly AF&A] PR AIZE 420l A 9] FaAde

_47_



Table 3. CaCly AF&A] wEAIZE 6ol A o] Fradid T

Soaking time Component(xg/mt)
(hr) Pinitol D-Chiro-inositol ~ Myo-inositol
1 154 24.7
341
3 395 18.3 29.6
5 742 32.3 47.8
10 608 63.7 58.6
15 537 42.8 52.0
20 318 11.7 194
—— Pinitol
800 O+ D-chiro-inositol
—-w¥— myo-inositol
= 600 -
&
o)
)
o
E 400 -
i
200 -
e —— "—“—“"_‘o'““"_—""*_—_ T——
(') ; 110 115 2'0

Soaking time(hour)

Fig. 30 CaCly AFE&Al wRjAIZE 62l A o) fradds &

. MgCly $31A4] AF&A] 3 5 .
SuAR)el ohe FEAEE AolE AWmr] st SuAZA CaCh Al
MgClLg AHg3te] #AAIZE 5AZEE 20 A7k WSlel A FRAEL Mats 2]
ugkth Table 4~64 % & gl A% Lo MgChE SLARA A4HAE o
D-chiro-inositol % myo-inositol®] F& AAHOR ek F7FP o} pinitole] Fe

Hl LA @ol Attt webA CaCls §AZ st ta A4dS P53
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Table 4. MgCly AF-&-A]

PEAAIZE 2ol M o] AR

Soaking time component(zg/ml)
(hr) Pinitol D- Chiro-inositol Myo—inositol
5 428 22.5 40.0
10 341 21.3 33.2
15 315 18.2 29.3
20 270 20.1 30.1

Table 5. MgCly AF&A] m A1 7F 4

=]
guN

AA el FrEAdw

32k

=

Soaking time Component(ug/mé)
(hr) Pinitol D- Chiro-inositol Myo-inositol
5 776 42.1 75.6
10 605 28.2 455
15 388 23.6 41.1
20 359 26.0 35.3

Table 6. MgCly AF&A] A 7F 6

H
R

Ar e FEAL TF

Soaking time Component(ug/m)

(hr) Pinitol D~ Chiro-inositol Myo-inositol

5 592.3909 34.1400 59.8231

10 480.1947 28.3247 45.4217

15 425.5536 29.0579 46.5496

20 415.8966 28.9990 46.8530

o @t 3 128 %) FEAE v

CaCly 34 A& A A A7 wl fFEadw T4 A e Ao ugt 3
AlZE BAIZE, BFAITE 48 S A (TR CaClhs AFE3tE 24 slolA FHZEA
PHoRREH FHPL FXA F 2EZ(NEF, 29T, BPT AEF2E T 7
S, AT, dFE, ALGE A5E, dulE LR RE £ES WS 7 E
T FEAdEe HItE ZAFSHY
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ol#f o] Table 7% Fig. 31~320A & & Q= AAH =4t 2%FH Fadie =
At = US No. 1. #%£3 wlz7FA & pinitol®] D-chiro—-inositol®| Y} myo-inositololl

Hgto] F5 F=dA 4 52 FE2 st e, 2FFdME 59 AIEF,

T, AF259 wHZ 2 EES skl =2 pinitdl $3S A3 Agich
£3 ABaFIAE US No. 15T 20% %2 pinitole i3t 80| wSojxuz
Bobge] BHo) Age =i EEow waud w@ oels AuE Fa FolAt

D-chiro-inositol Xt} pinitol®] &7} R g&AHel
D-chiro-inositold] E#Ex F Hru:s WU Fo FRAYFF el fagopyritol
Bl(W2 9 & 84 TF T 42% AFADE 7trEdste] 45 Ho] E4 g&85d A

o= Hokg

Table 7. 3+=2F & 12%F ¥ <594 pinitol, D-chiro-inositol, myo-inositol®] &%k

Component(ug/m¢)
Soybean species
Pinitol D-Chiro-inositol Myo-inositol
AET 355 17.1 53.4
29T 463 20.2 66.6
BEF 411 18.6 67.4
EF23% 684 38.1 125.4
e 454 19.1 76.5
ki 267 17.0 63.3
F=3F 300 18.3 34.4
HeaF 430 21.7 32.0
AELF 1048 72.8 72.2
i 397 46.2 38.0
S F 397 19.1 31.5
B33 758 26.7 52.9
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Yield(ug/ml)
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2. Wd 2 8E fagopyritol Bl ¥+&2

M
2
2
g
Y
=
ot
i)
%

AFs) @ HH oA 7)&% Bvel o) fagopyritol Bl1e T E4S AAS = Wil
ggo] Ho] FaAdE A Wye] SHEAL, o= o FFAAY FEAES F
=ole WHeR ad= g9gE 5 Qdrh —rFJEl fagopyritol Bl 10xg®} internal

standard® phenyl-a-D-glucoside(20pg)S AF-&3F<], 2zt

S O 2ol AteAn (Fig. 33~35). Al 7HA % 5 <$dd™E 2571 714
% fagopyritol B19 &&= el gom, mpAA| 7 280 A fagopyritol B19]
2 FE25e 2195 el vl 259 fagopyritol Bl A&o FHo 3t
F2 vhE W vEE 10g9 83.8ugo. 2 FHEwE el 37.7ugel wlEl] oF 220%° &
el o g4k wd e 473ugel HE] 170% A4 = =2 &€& YERAY (Fig. 36).
4 255 vt 28] e ® FEAS W M =2 fagopyritol
Bl& a8 & o]%% o] ]_ q_

%49 fagopyritol B19] g
Z
[e}

Hir

N

o Ho

¢d WH

50

40 A

30 o
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Fig. 33 &t=2b Fdud oA vl Al 7kell wE fagopyritol Bl & Bl
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FB1(ug)

40 A

20 A+

42 M 2% A2 w4 WAt

Fig. 36 3+=4F v E=29  fagopyritol Bl 48 v
3. Wl F&% galactosyl FFE=AZHE] D-chiro-inositol 3%

7}. Free n-galatosidase assay

AT "ol A  71&3d w9l Zo] n-galatosidase(Sigma, USA)Y &4
p-nitro-phenyl-n-D-galactoside assay®l <3l &= At} a-galatosidase®] # % pH
o 225 Z7] $9sto] A 7HA & pH(pH=5.5, 6.5, 74014 A& ste] 2% pHE 2+
o q7IA ggd HA pHAlA HA 2E 7] fstd Al 7 BE 2%(0157T, 2
5C, 40C)olA A&t UV/VIS spectrophotometer(HP8453, USA)ES A}-&3}¢]
405nmell Al FHEE 1RH 2 ¥ pHER Fiete] ZA AT Fig. 37~4591 4]
UEebdulel 7Fo] free a-galatosidase:= pH=6.53 40TolAM 714 =& A3 HFU&Ee
& YER AT

flo
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1) 25CelA pH 23}

pH 5.5 ,25°C
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Fig. 37 pH=55, 25 Co| A free a-galatosidase®] activity
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Fig. 38 pH=6.5, 25Co|A free n—-galatosidase®] activity

_56_



Absorbance (405nm)
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1.2

1.0

0.8

0.6

0.4

0.2

0.0

0.35

0.30

0.25

0.20

pH 7.4 , 25°C

0 5 10 15 20 25 30 35 40 45
Time (min)
pH 7.4, 25°C
| y=0.046224x
R%=0.9987
(] 1 2 3 4 5 6 7 8 9

Time (min)

Fig. 39 pH=74, 25ColA free n-galatosidase®] activity
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2) pH=65°14 &% 34 3}
pH 6.5 ,15°C
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Fig. 40 pH=6.5, 15Col| A free n-galatosidase®] activity
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Fig. 41 pH=6.5, 25 Col A free n-galatosidase®] activity
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pH 6.5, 40°C
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Fig. 42 pH=6.5, 40Cl A free n-galatosidase®] activity
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3) 24 free n—galatosidase A= H]

ol

Free enzyme, pH=6.5
120
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2 80 -
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2
° 60
=
s
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0 T T T
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Fig. 43 pH=65, +%=3 free n-galatosidase?] ¥4 & %= H| L
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& 40
20
0 T T T
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Fig. 44 25C, pHY¥ free n-galatosidase?] A th$ %= v

)

1}, a-galatosidase immobilization 2

D aA A A48k 4

immobilization# % 3}

Fig. 459 A¥elA BZo], HoSOsF HiOxE 5112 &3k §43 H.O, 30%, 35%

=

=
=
=
T T

= A3s Bo] FAv. 53

Atgste] AA B E 8 ¢ silanization¥ glutaraldehyde modification yield7} X

o
5

=]
RN

Fig. 4621 Azte} o], H0.9 7

A FE
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Yo AAA mEA FL& A7t YEYE RS
o ZAA A, glutaraldehyde modification yielde=

sld = AAT H:02 20% ~35%
W2 ZolE HolA Fpont

silanization yieldell $lejAl ze]E& H 7] Wil silanization yield7} 7 =gd

3% HsrarE AR S PHe A4 2aow Aqeg

80
I Silanization
[ Glutaraldehyde
60 -
§ . ) ) _ o
T 40 A - M
2 1
=
20 -
0 - = = = = = = = = = = T

1 2 3 4 5 6 7 8

Pretreatment Reagents

9 10

1"

©O© oo N Oy O ok~ W N =

—
)

None

Sonication

: HoSO4 + H202 (51 1)

: 5% H20q2

- 10% H20-

: 15% H20-

. 20% H20-

: 25% H20»

: 27% H20-

1 30% H20.

1 35% H209

Fig. 45 Silanization, glutaraldehyde modification yield with various pretreatment reagents
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Fig. 46 Silanization yield with H2O2 concentration

2) Silanization & %3 4%}

Fig. 47 vehd Z3tep 3Fo], 3-APTES7} tha
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Fig. 47 Preparation of 3-APTES and 3-APTMS with immobilized enzyme activity

3) a-galatosidase immobilization 4 3} 2 3}
A 0.1g 3 WHgEN0.6ml(enzyme soln. 0.3ml +pH6.5 potassium phospate buffer
0.3mD% loading® &4+ 153mgel™, vEg & dAto] @& Tl A ke 0.1mg/mlo]

=5

o 2822 0.06mg(0.1mg/mlx0.6ml)e] i d o] Ao At el on %

T2 ZAES uo JF dmFGe A%EA F 96%°e  a-galatosidase’} & A ol

Agat AT
t}. Immobilized a-galatosidase assay

A 10mgoll A3 a-galatosidased] 100ul®] pH6.5 potassium phospate bufferE 4
I, F 12mle] Y buffer®2 %93Fo] £ F ImM, 300ul® p-nitro-phenyl-a
-D-galactoside®] 7] S 4Yo] HkS-A|Z v} Immobilized n-galatosidasei:= Al 7}#] pH
(pH= 55, 65, 749 F 2%(25C, 40T vrge A9, UV/VIS
spectrophotometer(Ultraspec 2100Pro, USA)E A}-&3}¢] 406nmolA S3 =5 289
2 29 pHE=® T&ste] S5t Fig. 48~55 oA uebdniel o] free a
-galatosidase= pH=7.43} 40CoA 7} =2 437 Fo&EE Yk
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Fig. 48 pH=55, 25 C Al immobilized a-galatosidase®] activity
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Fig. 49 pH=6.5, 25Cl A4 immobhilized n-galatosidase®| activity
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Fig. 50 pH=74, 25C°l 4 immobilized n-galatosidase®] activity
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Relative velocity

Relative velocity
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%9 free enzymed} immobilized enzyme®l| 2|3} fagopyritol B12e] #3129 Zol= A
o YetyA gkkom Ax wHILF 10g°ﬂ £+ fagopyritol Bl 19.54mge] 7}
E3 2 D-chiro-inositol 2.69mgS F 53t ol Akl o3 Ao  w|F|
0.07mg/10g(A MU F&F)o] B FHojty. A3 AFZol| ©sto] Abel gt
fagopyritol Bl #3l= enzymeol &3 fagopyritol Bl &3e] WS
D-chiro-inositol ©] o] oJ#] 7}A] phenolic compounds 59| FAHES AAlElo] Ubs
2 Qow, AA B Ao el gas-chromatography®2] A3} D-chiro-inositol X.t}h

W2 retention timeol A 17 71A] EEHI ZFS peak’l A ES TS A=
& =9 A enzymeol 23 fagopyritol B12] &7} Aol 2]%F fagopyritol B1¢]
ol wlE] Ak 9o AA= Foy ou A FARES DAATIA] oA
Eo]2 0 & fagopyritol B1S 33l D-chiro-inositole 53 4 J= Fdo] o
w 9] 2] immobilized enzyme A I ZA I 2 4 Q50| immobilized enzyme 75
FA 7 enzyme?| stability® XYl AAE-©] 7hEske] a17h9] enzymeol thdk ]84S
Ad = e Aol v & 4 Ak

<A 3A -2 A >

1. ¥R 452 2E D-pinitol @ D-chiro-inositol®] 3|84 A H)

7h F At o] 2ugFAE o] &ste] T FEolA pinitols EElskalAl dxpA o
2 AgAem Ager gs Adstar of7joA AdkE HE o] &ste] ARnED
g Mool 2AES Y pinitolS EE T F = ZAE HH3)

g A o w Aget Hs Adstr] s F&TA=E HP 20, SP 825 XAD-7S Af
oA HPLCEZ ©]&3F pinitol 3%, &% &, <% &

7} Zo] HP 20¥ SP 8257} |28k %S Yehiision

0Xth @7 o] Zo] adH oz SP 825 dWS Aesdnh

B 2rA
HP 20 SP 825 XAD-7
D-chiro-inositol % (%) 33.3 334 31.7
=& % (mg/ml 2.701 2.695 2.125
o= 9 (kg) 40.51 40.42 31.87

A QT2 (BOD) 2 3tk AbA~Q 32 (COD)S =4

2) BEHA
Hog AHgA77] YA AAR o= AL AHAHJEAEZ nelsfor HEE

@A o] o A4S skl BOD9 CODE 43ttt (Table 9).
Fo] 5 o] BODZF 800 ppm ©]dt=EA Az ow %3
2 W3tEo] gk HaeAg vE Ao @ SHed oo
o A7+ =]

==
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7F. B4 %7 Column @ YMC-Pack Polyamine, 250%4.6mml.D.
Eluent : acetonitrile/DW (75:25)
Flow rate : 1.0 ml/min
Detection : RI, 32%10-6 RIU/FU

U}, HPLC 4] A zvbe-1e

7%, i 4
&
[
M8, v
5 214.TiE6
o]
£, DB ]E m
=
W -
-1, ; ;
S 700,00, 04,0508 07 08, £10.NT 2. 3. TANE 6.7 16 18 E0.51 2 5.0
MuLEl
Fig. 56 Y &= 7mg
Adi 1l

AUl

fron s B B Y
&
=
a T :
i A
1 iy
it} R e R R L TR Tl L L D WS
N 2O E 8T IO IZIEETRIEITIATINT 3 EOEITS NSO = O
L e
Fig. 57 A% 5 mg
A0, TR
=
|
e | e }
; TRl
Hod |

g

| Y
|'\-|. s

L |aaéd;

BT

-An. 2618

N1, 2. D Ok, OF5, D66, 8708, D8 C10, 00 200NE. 1AL BCiTEET, 1R 160,81 . @2. 23.0
AT

Fig. 58 =% 7 mg
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A, . BSEE e R e e S S S W S N S
|||.| O, (N DA, (. OB O, CNE, R L1010, 12, 03 A, 5. 0,0, 18, nY, o0 &) e,

HPLC ZA¥3]4: 7] Fig. 56~58°4 & 4 U= AAHH EF D-pinitol> 9.9% A,
MEre 1838, T2 128%dA Zr] v E&EAY wE yaE BoFa

= 1
HE P52 50 mgs 22 xdolA 4% A= Fig. 59414 & + A=,

AR €] D-pinitolt A&l Sl e #2T 5 Ao fihe] xmdo] Q&
S ¢l 3 F ot AW o= AR 9ot o4 HAW D-chiro-inositol S x|
Aokt EaAe] A4S S AT YRl 0= D-pinitole] FE oF 9 %=

AN ATAE el o ate] 2 F o) okE b A LA A11999-615 (19991 12€22) 9
S 544 7l wE =S AR s om, dEAlFed A 5000 mg/kgel F
oAl ob 'l o]4o] WAEA ¢hol T3 AFFolo] FAEHFORE Fo] AR E =

2000 mg/kgs & FOE AP T obFH o]do] WAEA kgt o] ¥ &F

)
pinitol & &A= ¢F 200 mg/kge] ¥i= Folt}.

tFol A FE3 3UE (3-O-methyl-chiro-inosito)> 373 AR o=z dex] <l
b w3k QA rato]l A glucose toleranceE 7HAE Aoz wrag . IUE3 FAS
AR Jlo]2 o]x=AlE (Chiro-inositol) ¥ w}o] @ o] .= A = (Myo—-inositol)©] dt}. A}
A oA S5 AWolA Fho]Zo]:=AlE (Chiro-inositol)©]

e 4R =Y IYE Jlol2 olkAlEe] B d9E dste Ves 7HA
At geA Qv B Ao AE gAbtol g we diFFEES AL

At o] dFFEEdE IAYUE 10 %7t FirEo] Atk

1). Sample Preparation
wistar rat TR S AHESE o MEFSA FY
=y
=

JUE2 Al npol oo wgrow o

[1

0

1gom. % 210 WafE Az,
% 10%° AYUE FEe AL

FEE
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At AFEAE sample WFFEE dAEFS Eo E2HA)A 4] A

2). ¥afrE
217128] 9] wistar rat AL AM&EAN o dx FE37]¥8IA] Streptozotocin 45
mg/kgS0.1 M citrate buffer(pH=4.0) 100 wloll = 3 FoF FoJsid) d4 &
dodo] 300-400 mg/di7F HW Bt fFEHATGL G = o, 7k OFEE

Bt Aol w%asl 5 nhely $else] A4 89

3). Pinitol ¢
Pinitol 27 Fol& 38171 $18iA 4A17F A2 Al 9 59 ratel 5 mg/kg, 10
mg/kg, 100 mg/kg §%°] pinitolS 500 wX A7 Fostdch 9 A8t gdks #F @
71998 AT Fol § g Agebrh dis wEsklth Ao
£ frAsMe JUES A75F A ¥ 1wE o =
mg/kg, 10 mg/kg, 100 mg/kg FE= 24 st ZAF5Fo] 3 A3 hxo v
ato] dd wistrh A glolvh we Adage wE dgwstere] fojAde 3ol

= 7 $lddh (Fig. 60)

=

130

120

110 -

90

Blood Glucose Con, (%)

80 T T T T T
0 1 2 3 4 5

—@— Negative control Time (hour)
—@— 5mgl/Kg P.O
—~— 10mg/Kg P.O
—~7— 100mg/Kg P.O

Fig. 60 Pinitol A% ¥ &3 W3}
1. 5 mg/kg &% T A sample
A 230 g wistar rat AFE, A7 FolF 500 b ©]= 2 piniole] ¥-FE powder 69
mg<S 3ml D.Wol o4 vortexing 3te] +H] a3t}
2. 10 mg/kg &% FA sample
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wistar rat®] FA, A7 FAHE group29t &L E. Pinitole] #+% power 138 mgS
3 ml D.Well =94 vortexing 3te] s=18] 3},

3. 100 mg/kg&%F F Al sample
wistar rat®] A, A7 FAHFE group2¢t F LT Pinitole] F¥ power 1.84 g
4 ml D.Well =94 vortexing 3te] 18] 3} ).

Fig. 61 M= BFo%S 200 = =RXe™ 100 mg/kg 477 atdet. ool
=tz vjaste] I Wk gllvh

120

105

Blood Glucose Con. (%)

100

95 T T T

Time (Hour)

—@— Negative control (n=4)
—@— Pinitol 100mg/kg P.O(n=4)

Fig. 61 Pinitol 475 % (100 mg/kg) &3 W3}

Sample H 200 g wistar rat= A8, A7 FA% 200 w0 ] =2 pinitole] ¥

powder 2 g& 2 ml D.Woll 394 vortexing o] <4H]3F3dth.

o] A¥+= oln BEuE 10-20 mg/kgolA 7HE =& FEAC dom, L

7F oF 40 %<1 A ¥ vlastd 2 HA| AFAH}E FEde] BA ¥ AeE Y
=

ofnl wiE fEAN 2 Aol7h vl I AAL o}4 WA Eahgrh.
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T & AT E R AT e 2 HY

- myo-inositol methyltransferase |- &2 EST&H L o]o] EcolidlA 23d

frax 28 2 oy - 71d Hold 54
1% | - ononitol epimerase®] & - A stressstel Al FUEZRE g4 w4
WE | - £ 0 Z5E D-pinitol®} D-chiro |+ FEAE F&5UY 39
(200D)|  —inositol®] 2], A T F5H FERAE =4

- O L WBFA S o] &3 FEAA |- o] 2w A] A flow rate, =&, column
D-chiro-inositol #2]%WH &9 21 AARE Sa olzudxe A s}

 peptide sequencing2 =31 - 225 OEP 449 peptide sequence=
g A olgate] OEPHAA el 9 Ecolidls 2
OEP Traﬂ;q‘gl T':‘:q o) B ==yl o] 3ka)

23} R A crERE FEYHY H
- W 25 E D-chiro-inositol ¥ = = 6 = A1
Hx ol A -HEe] FFE FEAE A
QO0D) S Dechiro-inositorel | BT AGEOIES ol 83t welshs
Hewd gy W sl o e BFAE o s
Tow = H Hg"j}jﬂ} H]_]T_

. —inosi 1 f ‘ .
myo moosrz)lmmezhy 1ir(a;ns erase | IMT 372 22 & yeast expression
e G R 9] Aol B &1 a2 7] S

3 |- T HWE Y galactosyl vectore] A4 ¥ ZE Fd&
33 o g SV - 9244, 3384 A gl Z D-chiro-inositol
Ye | FEAZ5F D-chiro-inositol Bolu A
P A5y S HPLC = GC-MSE ol §3ho] D-chi
. 1| — = 0O a1 — —
TEERE Fd D-chiro- inositol e D- init‘:(jliﬂ % ‘:* o
inositol®] A% % FEAY i o
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2. A7 7o) Zeh

&

T
2 Qb Ab 7 A (=
O IMT % A+9] cloning ¥ ©]9] E.coliol A &4 30
O ononitol epimerase?] +2] 10
O F #3¥ FEA8E v 20
1A =( 2001 ) ] ] ]
O fradw Hds ¥y gy 10
O T4 TEZHE D-chiro-inositol ] 30
(o] L k2] ©]-§)
O ononitol epimerase®] %%} cloning 30
O WY FFd FaEAde vl 20
22PA=( 2002 ) |O FraAw Hds U g d 20
O F% £E=ZHE D-chiro-inositol & 30
(B & ASeolE o] &)
O IMT #Fx#ke] AR 29 9] 30
3xhd=( 2003 ) |O D-chiro-inositol ®2W ¢ 40
O D-chiro-inositol 4 %3} % TEAY 30
O IMT A} ononitol epimerase -7 #}2] 100
cloning % ©]¢] £4
4297 O &, W Z5EE D-pinitol¥®} D-chiro-inositol 100
Ty AT
O F% <& 23 H D-pinitol#} D-chiro-inositol 100
3lad A
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3.97MEL FE 2XE 2 #HEF Ve THx

<A1 A FTA >

FollA  myo-inositolol A pinitol®  FH3E = d  #s=  F & (myo-inositol
methyltransferase®} onnitol epimerase)E codingst= +d A& cloning st ©] & #4
A5 axe =9dste] Fd HeE g R A pinitole] ol Tt AS AT

100% =% A9

<A 2 Al >

T4 =23 FoA pinitol?} D-chiro-inositol®] #2] WS H A3 93 o5 o]&3}9]
12714 #3F TollA AFY FolA fFaAwol 71 B2 o=z Ay ATt

el Ag- FAwdE 28594 7 m=e 459 fagopyritol Bl(D-chiro-inositol 2]
galactosyl Fr=A)S 71 A5S & F AUNTH wWE2FE L& fagopyritol BlZ=5-H
D-chiro-inositolS 7] $1&] A7FEelH, 2203 Y 58 o &8 Hlud Ay F
WA Ao 55 E84ES AT F AATh

100% 3% EA A=

o

<Al 3 AF-A >

TR EOA pinitolZt D-chiro-inositol S 373l 38X Qo] FAAE AM&st= W
Hol AAAe] glo] ANEAES T2E FHE o &3 AAST & w53t Ysdxs &
st sl AES A9 o= HPLCE F3te] #43% A¥ oF 10 %2 pinitol©]
stEo] e Aoz ¥E H i D-chiro-inositol e A& HEE A ok},

5A44F A ofFd oS #AFY & Y IxE S HAE 7FA I pinitol T
9 st Az} Ao a8 ax &kt
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1. Fo A cloning?d ¥ 4 A (myo-inositol methyltrasnferase ¢ ononitol epimerase)+=
o)
AR

A 585 =8 Tl A& F F pinitol HFGA] FE&EA o] 8F G Avkal AbRE.
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A6 AT NEIgAN s s ed R
AT g Fol vEe] FHAo] type I Fxgl 5 Pk 2ol FAH st At
A Lo sEed tgos wgd

= ARl T s A EEE S
D-chiro-inositol w<=o]t}, W] 7§
A3 E = FIHEZQ ononitold pinitole] AE AEHA Ze= Ho=Z 23] myo-inositolll
A chiro-inositol &2 A A= 7tsAdo] vl =vh & F wddA myo-inositolol A
chiro-inositol©. & A3A7)1E= 49 FHAE cloning?dthd w9 F&35HA4 2Y Ao=R

Abgs|E wpolt.

9} 28] myo-inositolol Al chiro—inositol &. &
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AEE o]g3} olAY, FH<4g. 1998, Fharab W] AR A Esks x] 30
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