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Background. Glycosylation process helps in stabilization and solubilization natural of compounds.
Glycosyltransferase (YjiC) provides for high efficient glycosylation product with an incredible variety
of sugar moieties, typically from UDP-glucose. Vitamin C (L-ascorbic acid) is an essential nutrient
for humans and certain other animal species. Vitamin C functions in many biological processes,
such as collagen synthesis, antoxidation, intestinal absorption of iron. UDP-glucose acts as a
starting material for glycosyltransferase (YjiC). In order to recycle UDP-glucose after glycosylation
with glycosyltransferase (YjiC), sucrose synthase (AtSUS1) carry out than reversible conversion of
sucrose and UDP to UDP-glucose and fructose.

Materials and Methods. DNA was extracted than E.coli BL 21 and E.coli JM 109 hosts were used
for expression of proteins. The purified protein was then analyzed by 12% SDS-PAGE than used for
enzymatic recycle system. TLC analyse of the products were carried out to the test glycosylation.

Results. In this study, we choose substrate vitamin C for the enhancement of enzymatic recycling
system glycosylation. In this recycle system due to the high concentration of sucrose and vitamin C
but low concentration of UDP-glucose with is relatively expensive made the system more economic.
TLC analyses of the products were carried out to the recycled system worked and glycosylation
product.

Conclusion. Based on proved function an enzymatic recycling system with glycosyltransferse (YjiC)
and sucrose synthesis (AtSUS1) to be applicable to enzymatic production of vitamin C glucoside
and resveratrol glucoside. Further analysis by HPLC and MS will elucidate the products.

Key words: AtSUS1, Enzymatic recycling system, Glycosylation, Glycosyltransferse,
Vitamin C, UDP-glucose, YijiC.
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Yauptran

ButamuH C Hb xyHWI Brie maxboana HUNNanKaarrym
YUMP KUMC >KUMCIOHS, XYHCHUA HOrOOHZ XOOf
TIKIINIIP 3aWnWryn aeax LuaapgnaraTtam.
KonnareHbl HUAN3NKUAT, HAPWIAH r34C3HA TOMPUIAH
LWINMIr4anT 33par GU3NONorMiH yin axunnaraar
X3BUIMH siByynaxag ButamuH C 4yxan yyparTan.
B4y BuTaMmH C Hb XUMWAH LWWHX YaHapbiH
XyBbA Mall TOrTBOPryn, xanaant, caapmar pH,
XYHL MeTannblH HeneeHa amapxaH 3ajapgar
[1]. Tnuko3umkMNT Hb Oaliranb O33pPX HIrANUAH
yycax 4aHapbIr HaMargyyinK, Torrsopxyyngar [6].
Mmukosmmkmnt aBargaxag (-OH) rmgpokcunuiH

Oynar yyxan a4 xondorgonTon [8] Gereen rntoko3
Hb  rmokoTpaHcdepasa (GT)-unH Tycrnamkran
rMapoKCuUnunH  Bynartan xonborgoHo. ButamuH
C 6ywy ackopbuHbl Xxyuun Hb 2, 3-gueHon L-
ryNoHbl XYYNMIAH y-NakToH 0ereepn rmMKO3UIMKMX
OonomxTo 4 rmapokcuUnunH Oynar aryynpar.
ButammH C-uiH HyypcTeperdmiiH 2 ©0rnoH 6-p
BanpnanbiH rMOPOKCUIMIH BYN3ar Hb MMKO3UITKMX
bonomxTan 6ereen VHraX rMUKO3UIMKCIHUA OYHA
BuTamuH C unyy TortBopTon 605K aHTUOKCMAAHT
NO3BXMN HAMAraaar. ButamuH C-niAH rmuKO3nmKCaH
AA2G xanbapwuiir rapraxk aBaxgaa pecaikr CUCTEM
alumrnacaH.



8 MOHTOIbIH AHATAAX YXAAH, 2014, 1 (167)
e OH N
HO\A'%ifo YJIC > HO TH o o
— UDP-D-glucose  ypDp \/ﬁ
HO OH HO o OH
OH
L-Ascorbic acid AtSUS| HO O OH
Fructose  Sucrose

N

Ascorbic acid 2 gl_vcoside/

Figure 1: Schematic reaction pathway of recycling system.

OHaxyy pecankn cuctemp rnokoTpaHcdepasa YjiC
Hb YO®-rntoko3bir 3agnax rnokosbir ButammH C-
T3l xon6oHo. CaxaposcmHTtasda AtSUS1 Hb caxapos
oonoH YO®-uiiH YO®-rnoko3 6GONMoH pyKTo3
©0onroH xyBmprax aprax ypsareir xypgacragar [3, 9,
10]. QHaxyy ypBanbiH yp ayHa YO ®-rntoko3 apraH
HUWMANKMXK pecarknel CUCTEM QdaxuH 3IXII3HI

(Bypar 1).

3opunro

YO®-rnoko3 Oyxuin pecarikii CUCTEM aluurniaH
FAVKO3NIDKCIH BUTamMmH C raprax aBax, pecaviki
cucteMuinH Bycap 6ypangaxyyH xacryyg 6omox
caxapo3, BuTaMumH C-MIMH  KOHLEHTpaLuMinH
XamaaprbIr XonboH cyanax 30punro Tasunaa.

Matepuan, aprasym

PekombuHaHT rMKOTpaHcdepasa YjiC-nnH
renunr Bacillus licheniformis DSM 13 owmrooc
anraH a4 pET302/NT-his BeKTOPT KMOHWHF
xuinH E.coli BL 21-p akcnpeccnacaH. Arabidopsis
thaliana—aac caxapO3CWHTa3arMmH reHWnr snrad
aBy pQE30 BeKkTOpT KMOHUHT XUiH E.coli JM 109-1
aKcnpeccnacaH. E.coli-niiH omryyaeir LB TaxaanT
OpYMHO  ©CreBepneH, YynbTpa COHWKATOPOOpP
3afnaH  ueHTpudyraox, yycamTran — yyprmH
dhpakuaac pepmMeHTUNr eHgep gapantaT LWUHIOHUIA
XpomatorpaduiiH apraap snraH, LU3BIPLUYYIICIH.
AnracaH yypruiiH dpakubir 12% SDS-PAGE-a
LwanracaH.

depMeHTUIH pecaiikn CUCTEMUINH
FINKO3UIDKUNTUIH TOXVUPOMXKTOMN HeXLNIAr
TOLOPXOMNOXA00 ackKopOuHbl  xydnuiiH  100MM,
caxapo3blH 100MM Tortmon Hexuena, Y[O®-
rnoko3blH 2MM, 4MM, 8MM —H KOHLUEeHTpauug Tyc
TyC wanracaH.

["MMKO3NIMKC3H ypBanbiH BYT33rA3XYYHUAT HUMI3H
yeuriH xpomatorpadsiH (TLC) apraap wanracaH.

Yp AYH, X3nL3MXK

Y jiC 6onoH AtSUS1 yaeapwyyncaH OyH

E.coli BL21-g aKcnpeccnacaH ycaHg yycamTram
dpakug aryynargax YjiC xpomatorpacuiiH amuos
OaraHa, Tycran KT awwurnaH anraH aescaH. YjiC
yypruinH copaky, SDS-PAGE-a Tog 3ypBac sinrapaH
xapargax Oaliraa Hb 9KCMpecc aMXunTTam 6ok

KOHLIEHTpaLM XapbLaHry eHgep banraar xapyysmk
OariHa (3ypar 2).
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Figure 2: SDS — PAGE of purifiedYjiC protein.
Lane M, protein marker; Lane 1, Purified YjiC
soluble protein eluted by 100 mM imidazole; Lane
2, Purified YjiC soluble protein eluted by 200 mM
imidazole; Lane 3, Purified YjiC soluble protein
eluted by 500 mM imidazole; (44.7kDa).

E.coli JIM109-4 aKkcnpeccnacaH ycaHa yycamTram
dpakug aryynargax AtSUS 1-ulie xpomaTtorpaduinH
amuno3 OaraHa alwumrnaH, Tycram KuT aluuriad
anraH aBcaH. AtSUS 1 yypruinH dpaky, SDS-PAGE-4
TO[, 3ypBac sinrapaH xapargax 0arraa Hb 9Kcnpecc
amMunTTam 605K KOHLEHTPpaLm XxapbLaHryn eHaep
Oariraar rapunnk 6anna (3ypar 3).
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Figure 3: SDS — PAGE of purified AtSUS1 protein.
Lane 1, Purified AtSUS7soluble protein eluted by
100 mM imidazole; Lane 2, Purified AtSUS 7soluble
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protein eluted by 200 mM imidazole, Lane, 3
Purified AtSUS1 soluble protein eluted by 500 mM
imidazole; M, Protein marker; (88kDa).

Yp ayHraac xapaxag YjiC Hb 44.7 kDa, AtSUS1 Hb
88 kDa Gariraa Hb MONeKysT MacCblH XyBbg, TOXMPY
BanHa.

HumraH yeuiiH xpomaTtorpacduiiH yp AyH
OTrepyyncaH 09933 HUMI3H YEWIiH
XpomaTorpaduiiH apraap wanracaH. HUMraH yeninH
XxpomartorpacuiiH yycrardyygaap 9Tun  aueTar,;
LYYHbI XY4UIT; LUOPrOOSMKHbI Xydunyyguir (6: 1: 1)
Tyc Tyc awwurnacaH. CtaHgapt AA2G, caxapos,
YO®-rnoko3, ButamuH  C-ToW  xapbLyyricaH
xpomatorpama AA2G-Tal HAr TYBLUMHA LUMHI LJr
WIN3PC3H Hb MMUKO3UIMKCIH OyTaaraaxyyH Oariraar
unTtrax 6aviHa (3ypar 4).
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Figure 4: TLC analysis of in vitro glycosylation
of L-ascorbic acid. 1.Sucrose 100mM, 2. UDP-
glucose 8 mM, 3. L-Ascorbic acid 100mM, 4. AA2G
standart 10mM , 5. Control without UDP-glucose,
6. Rxn-with 2mM UDP-glucose, 7. Rxn-with 4mM
UDP-glucose, 8.Rxn-with 8mM UDP-glucose.

OH3 pecaiikii CUCTEMUNT X3PIrnacHasp AtSUS1-
aap xapbLaHrym yHaTam cybectpat YOP-rnokosbir
Ccaxapo3blH 3agparnaap 3praH yycrax 60moMxTown
6aviraar 2mMM ,4mMM, 8MM-g X3parnacaH HUMI3H
YeuiH XxpomatorpauiiH yp LOyHraap xapargax
OanHa.

OyrHanT:

YjiC ©onoH AtSUS1 depmeHT  Byxun
pecankn cuctemp rnvko3umkcaH C  BUTaMuH
TOAOPXOMMNOrACOH. Caxapo3sbir eHaep
KOHUEHTpauuTan, YO®-rntoko3bIr bara

9

KOHLIEHTpauuMTan pecankn CUCTEMUNH X3PIrnax
BornomxTon toM. Yp ayHr 6atatraxsiH Tyng HPLC

bonoH macc- cnektpockonoop (MS) wanrax
Waapgnaratan.
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