"2 (12) BANMO TA SANG CHE THUOC BANG POC QUYEN SANG CHE

(19)  Cong hoa xa hoi chit nghia Viet Nam (VN) (1) ||I|VI|HIIHIIIIIl|||IIIIII\IllI|||||IIIl|ll|lI||||ll|

CUC s6 HOU TRI TUR 0020735
(51)7 A23L 1/228,1/226 (13) B
1) 1-2011-02960 (22) 31.03.2010
(86) PCT/JP2010/055856 31.03.2010 (87) WO02010/114022A1  07.10.2010

(30) 2009-089347 01.04.2009 JP
2009-291151 22.12.2009 JP

(45) 25.04.2019 373 : (43) 25.06.2012 291

(73) AJINOMOTO CO., INC. (JP)
15-1, Kyobashi 1-chome, Chuo-ku, Tokyo 104-8315 Japan

(72)  FUTAKI Fumie (JP), YASUDA Reiko (JP), SATO Seiichi (JP), MIYAKI Takashi
(JP), MIYAMURA Naohiro (JP), ETO Yuzuru (JP)

(74)  Cong ty TNHH mot thanh vién S& hitu tri tue¢ VCCI (VCCI-IP CO.,LTD)

(54) TAC NHAN TRUYEN VI KOKUMI VA TAC NHAN TRUYEN VI KOKUMI
PHUC HOP

(57) Cac tac gia sang ché’ da tién hanh nghién citu nhiéu loai hgp chat ma cé thé
c6 hoat tinh chi van CaSR mong muén dé nhd d6 phét hién ra chét c6 kha ning
truyén vi kokumi, chéit ndy thé hién tdc dung truyén vi kokumi m§ man, cu thé,
tédc dung truyén vi kokumi cla ki€u truyén vi ban dau, chét nay ciing c6 tinh én
dinh m§ man va c6 thé dugc san xudt mot cach d& dang véi chi phi théip va nhu
vay, sdng ch€ dé xudt tidc nhan truyén vi kokumi gém c6 chét nay ciing nhu téc
nhan truyén vi kokumi phifc hgp chita chat d6 va cac chét khac c6 hoat tinh chi
van CaSR & dang két hop. Cu thé hon, sing ch& dé xudt tic nhan truyén vi
kokumi chita y-Glu-Abu (axit L-y-glutamyl-L-2-amino-butyric) v tic nhan
truyén vi kokumi phitc hqp chira y-Glu-Abu két hop véi chat khac c¢6 hoat tinh
cht van CaSR.
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Linh vue ky thuit dwoe dé cap

Sang ché dé cédp dén tdc nhan truyén vi kokumi va tdc nhan truyén vi
kokumi phuc hop, tdc nhan nay chira peptit cé hoat tinh chu van CaSR. Hon nita,
sang ché cling dé cdp dén ché pham gia vi ma chtra peptit ¢6 hoat tinh cht van

CaSR véi 11611g do khong nhd hon so voi muce dinh trude.
Tinh trang ky thuit cia sang ché

Nhu cdu ciia ngudi tiéu ding vé vi va vi ngon clia thuc pham ngay cang
gia ting do, vi du, su da dang vé théi quen an udng cta con ngudi. Theo khia
canh nay, vi va vi ngon cua thuc phém da duoc biéu thi b&i ndm vi co ban, noi
céch khac la, vi ngot, vi man, vi chua, vi déng va vi umami (vi ngon, dam da),
nhung ngdy cang gia tang vé nhu cdu phét trién tac nhan truyén vi kokumi tuyét
voi ma c6 kha ning truyén cho thuc phdm vi “vi kokumi” ma c6 thé truyén cac
vi dugc cai thién hon nita cho thuc phém tham chi vé, vi du, do dam da, gia tang
(hoéc su dﬁy miéng), lién tuc va hai hoa nhu céc du vi cia ndm vi co bdn néu

trén, ma khong thé dugc biéu hién chi bang nam vi co ban nay.

Mit khac, thu thé nhay canxi (CaSR) con duogc goi 1a thu thé canxi. céc
tin hiéu dugc dua ra tir thu thé c6 thé diéu khién nhiéu chtc ning sinh hoc trong
co thé séng va cdc chit ¢6 hoat tinh chu van CaSR c6 thé duge su dung lam tac
nhan truyén vi kokumi (xem céc tai lidu sang ché 1, 3 va tai liéu phi séng ché 4

nhu s€ dugc mo ta dudi day).

Nguoi ta mong mudn co nhiéu mau phét trién vi “vi kokumi” néu trén.
Vé khia canh nay, di c6 nhu cau cdp thiét vé su phat trién tac nhan truyén vi
kokumi ¢6 kha nang truyén vi kokumi cho thuc phdm, va c6 mau phét trién vi
ma ¢6 thé gia tang hodc boc 16 vi vi kokumi cua kiéu vi ban ddu. Hon nita, chét
truyén vi kokumi néi chung s€ duoc st dung trong, vi du, thuc phém va do vay,
n6 nén co tinh dn dinh tdt. Ngoai ra, chit truyén vi kokumi nén duoc san xuat

mot cach dé dang vai chi phi thap xét trén quan diém san xudt trén quy mo 16n.

Do vay, dd mong muon nghién ctru ra nhicu loai hgp chat cé hoat tinh
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chti van CaSR mong mudn dé bang cach d6 phat hién ra chét c6 kha ning truyén
vi kokumi cho chét khac (thuc phérn hozic d6 udng), chit nay thé hién tac dung
truyén vi kokumi wu viét hon, cu thé, tac dung truyén vi kokumi cta chét kiéu
truyén vi ban dau, chit nay cé tinh én dinh m§ mén va c6 thé duoc san xuét dé
dang véi chi phi thip va bing céch d6 tao ra tac nhan truyén vi kokumi chira co
chét nay cling nhu tdc nhén truyén vi kokumi phic hop chira chét nay va chét
khac c6 hoat tinh cht van CaSR & dang két hop.

Mit khéc, vé cac y-glutamyl peptit mang gdc y-glutamin & dau két thic

N, da biét dén céac peptit dugce tbng hop dudi dang chit nén, vi du, trong céc
nghién cru vé hoat tinh enzym (xem tai liéu sang ché 2 va cac tai liéu phi sang
ché 1 dén 3, duoc dé cap dudi ddy), nhung chua biét dén bét ky truong hop nao
trong d6 y-Glu-Abu dugc st dung lam tac nhéan truyén vi kokumi hogc gia vi
hodc dudi dang thanh phan cta thuc phdm. Lién quan dén van d& nay, toan bd
ndi dung cua céc tai lidu sang ché 1 va 3 duogc két hop & day dudi dang céc tai
liéu tham khao néu ching duoc boc 16 1 rang trong ban md ta nay.
Tai liéu tham khao
Tai lidu sang ché:

Tai lidu sang ché 1: WO 2007/055393, toan bo;

Tai liéu sang ché 2: WO 2007/066430, toan bo;

Tai liéu sang ché 3: WO 2008/139945, toan bo;
Tai liéu phi séng ché:

Tai liéu phi sang ché 1: Molecular Pharmacology (1982), 21(3), 629-36;

Tai liéu phi séng ché 2: Agricultural and Biological Chemistry (1981),
45(12), 2839-45;

Tai liéu phi sang ché 3: Journal of Biological Chemistry (1979), 254(12),
5184-90;

Tai liéu phi sang ché 4: Journal of Biological Chemistry, (2010), 285 (2),
1016-22.
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Ban chét k§ thuét ciia sang ché

Muc dich cta sang ché 1a tim ra nhidu loai hop chit c¢6 hoat tinh chu van
CaSR mong mudn dé nhd d6 phét hién ra chit c6 kha ning truyén vi kokumi,
chét nay co6 tac dung truyén vi kokumi wu viét hon, cu thé, tic dung truyén vi
kokumi cta chét kiéu truyén vi ban dau, chit nay c6 tinh 6n dinh my mén va cé
thé duoc san xuét d& dang véi chi phi thdp va nhd d6 tao ra tic nhan truyén vi
kokumi chtra chit c6 kha ning truyén vi kokumi cling nhu tac nhén truyén vi
kokumi phirc hop chtra chét nay va cac chit khac c6 hoat tinh cha van CaSR &
dang két hop. Muc dich tiép theo ctia séng ché 13 @& xuét ché pham gia vi chia

chit néu trén & ndng d6 khong thdp hon mire dinh trudc.

Nho nghién ctru nhidu loai hop chét, cac tac gia sang ché da bt ngd phat
hién ra rang y-Glu-Abu (axit L-y-glutamyl-L-2-aminolactic) ¢6 hoat tinh chu
van CaSR cao va c6 tac dung truyén vi kokumi khéd m§ mén va, cu thé, kiéu phat
trién vi ctia né cho phép truyén vi kokumi cta kiéu truyén vi ban dau cho ddi
tuong. Hon nita, cdc tac gia sang ché d3 nhén thiy ring y-Glu-Abu dugc phét
hién nhu vy ¢6 tinh én dinh tuyét voi va c6 kidu phét trién vi hitu ich tic 1a ¢6
kha nang truyén vi ban ddu manh hon, so véi tinh 6n dinh va kiéu phat trién vi
dwoc quan sat thay dbi véi y-Glu-Cys duéi dang dipeptit twong ty véi chét néu
trén. Hon nira, y-Glu-Abu dugc phat hién nhu vay cé thé déng vai tro lam tac
nhan truyén vi kokumi hitu ich va tdc nhan truyén vi kokumi phirc hop bang
céch két hop chit v6i cac chét khac, mdi chét thé hién hoat tinh cha van CaSR

va nhd vy sang ché da dugc hoan thanh.

Cu th8 hon, sang ché d& xuét tdc nhan truyén vi kokumi bao gbm
y-Glu-Abu. Sang ché ciing dé xuét tac nhan truyén vi kokumi phtrc hgp ma bao
gdm, & dang két hop, (a) y-Glu-Abu va (b) mot hoic it nhét hai axit amin hosc
cac peptit dugc chon tir nhdm bao gbm y-Glu-X-Gly trong dé X 13 axit amin
hodc din xuét axit amin, y-Glu-Val-Y trong d6 Y 13 axit amin hogc dan xuét axit
amin, y-Glu-Ala, y-Glu-Gly, y-Glu-Cys, y-Glu-Met, y-Glu- Thr, y-Glu-Val,
v-Glu-Orn, Asp-Gly, Cys-Gly, Cys-Met, Glu-Cys, Gly-Cys, Leu-Asp, D-Cys,
v-Glu-Met (O), y-Glu-y-Glu-Val, y-Glu-Val-NH,, y-Glu-Val- ol, y-Glu-Ser,
v-Glu-Tau, y-Glu-Cys (S-Me) (O), y-Glu-Leu, y-Glu-Ile, y-Glu-t-Leu va

-4-



20735

v-Glu-Cys (S-Me).

Sang ché cling d& xuét tic nhan truyén vi kokumi phirc hgp ma bao gbm,
& dang két hop, (a) y-Glu-Abu va (b) mot hodc it nhét hai peptit dugc chon tir
nhém bao gdm céac peptit dwoc thé hién bing cong thic chung sau day:
y-Glu-X-OCH-(Z)- CO,H (trong d6 X 13 axit amin hogc dan xuét axit amin va Z
la H (nguyén tr hydro) hoéc nhém CHj; (nhém metyl)); va cac peptit dugc thé
hién béng cong thirc chung: y-Glu-Val-Y (trong d6 Y 1a GlyA hoic LacA).

Tiép theo, sang ché dé xudt ché phdm gia vi (dudi ddy con duoc goi 1a
“ché phim gia vi theo sang ché”) ma bao gdm y-Glu-Abu & lugng khong thip
hon 1000ppm khéi lwong, t&t hon 13 khéng thap hon 2000ppm khéi lugng va tbt
hon nita 1a khong thdp hon 2500ppm khéi luong.

Theo khia canh tiép theo, sang ché d& xuét phuong phap didu ché thyc
phim va dd ubng bao gém céc budc b sung thanh phan cho thuc phim hodc dd
ubng, thanh phan nay chira y-Glu-Abu & lugng khong thip hon 1000ppm khdi
luong, t6t hon 1a khéng thap hon 2000ppm khéi luong va t6t hon nita 12 khong
thip hon 2500ppm khdi luong vio thanh phin cho céc thuc phdm va dd udng
khéc va ty ¥ xit 1y hodc ché bién hdn hop thu dugc ctia céc thanh phan nay.
Sang ché ciing d& xut thyc phdm hodc d6 udng hoic san phidm trung gian duoc
stt dung dé san xuét thuc phim hodc do udng, didu ché theo phuong phép diéu

cheé.

Ngoai ra, sang ché con dé xuét thyc phim hoic dd udng hodc san phim
trung gian dé didu ché thuc phdm hoic dd udng, ma bao gdm y-Glu-Abu &
luong nam trong khoang tir 20 dén 200ppm khdi luong; it nhit mét axit hitu co
hodc mudi cta nd dugce chon tir nhém bao g(‘A)m axit lactic, axit xitric, axit malic
va axit sucxinic va cc mudi cia ching & lugng ndm trong khoang tir 0,005 dén
0,1% khdi luong; va mubi thuong & luong n3m trong khoang tir 0,01 dén 0,5%
khéi lwong; cling nhu chit mang dung cho thuc pham va db udng, va/hosic mot
hodc it nhét hai thanh phan cho gia vi.

Theo mét khia canh khac nita, séng ché d& xuit phuong phap ting cudng
huong thom va/hodc vi cia thuc phdm hodc d6 udng, phuong phép nay bao gém

bude két hop ché pham chira y-Glu-Abu & lugng khong thap hon 400ppm khéi
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lwong, tot hon 13 khéng thip hon 1000ppm khéi luong, tot hon nita 1a khong
thap hon 2000ppm khéi luong va van t6t hon 1a khong thip hon 2500ppm khdi

lugng, vao trong thuc phdm hodc do udng.
Hiéu qua cia sang ché

Sang ché c6 thé tao ra tac nhan truyén vi kokumi ma c6 tac dung truyén
vi kokumi kha m§ man va, cu thé, c6 tac dung truyén vi kokumi ciia kiéu truyén
vi ban dau m§ man va duy nhét duge thé hién béi, vi du, kiéu phat trién vi ma
né thé hién bién dang nhu duoc thé hién trén, vi du, Fig. 1, tdc nhan nay cling c6
tinh én dinh tuyét voi va c6 thé duoc didu ché mot cach d& dang véi chi phi thép,
cling nhu tac nhén truyén vi kokumi phirc hop chira tdc nhan ny. Ngoai ra, sing
ché c6 thé ciing tao ra ché pham gia vi my man ma bao g6m chét cé tac dung

truyén vi kokumi m§ mén & nong d6 khong thap hon mirc dinh trude.

Téc nhén truyén vi kokumi theo sang ché c6 kidu phat trién vi va/hodc
huong kha gibng voi kiéu dugc quan sét thdy cho mubi théng thudng va do vy,
khi st dung tac nhén truyén vi kokumi, kidu nay c6 thé truyén, cho thuc phim
c6 ham lwong mudi thap hoic twong tu, cdm gidc ddm gibéng vi min va dot pha
vi ban dau (hodc tac dong) dén thuc phém c6 ham lugng mudi thép. Do vay,
thuc phém thu duoc chira tac nhan theo sang ché c6 thé duy tri cam giac vi min
clia né giéng nhu trude khi giam ham lugng mudi tham chi khi ham lwong mudi
cta thuc phdm duoc giam va do vdy, tdc nhan theo séng ché cho phép tao ra
thuc phém ¢0 loi cho stre khoe. Cac vi du vé thuc phém nay bao gbm céc loai
xap va cac loai nude x6t khac nhau. Cuy thé, néu dung thuc phdm chira tac nhan
truyén vi kokumi theo sang ché, ngudi tidu ding c6 thé cam nhén duoc cam gidc
dam gidng vi min va dot pha vi ban dau (hoic tac dong) ngay sau khi dn thuc

pham nay.
M ta vin tit hinh vé

Fig. 1 thé hién bién dang vi va vi ngon (kiéu phat trién vi) thu dugc dbi véi

tac nhan truyén vi kokumi ctia ki€u phat trién vi kiéu vi ban dau.
MO ta chi tiet sang che

T4c nhan truyén vi kokumi theo sang ché chtra y-Glu-Abu va c6 thé vé co
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ban tac nhan bao gdm y-Glu-Abu xét vé quan diém vi va do viy, tac nhan nay c6
th8 con chtra cac thanh phan khdc & mirc ma ching khéng gy ra bét ky anh

hudng nao dén tac nhan theo sang ché xét vé vi cua no.

Téc nhan truyén vi kokumi theo sang ché hozc y-Glu-Abu ciing cé thé
duoc sir dung & dang két hop véi it nhat mét thanh phan bd sung cho gia vi dugc
chon tir nhém bao gdm céc axit amin nhu natri glutamat (MSG), céc axit nucleic
nhu inosin monophosphat (IMP), cac mubi v6 co nhu natri clorua, céc axit hitu
co nhu axit xitric, va céc loai dich chiét nAm men khac nhau dé nho d6 tao ra
ché pham gia vi hitu ich ma dugc cai thién vé vi kokumi, so v&i cac gia vi thu
duoc bing cach st dung cac thanh phan bb sung nay cho timg gia vi. Khi st
dung y-Glu-Abu két hop v6i cac thanh phan bd sung néu trén cho gia vi, ndng
do cua chung co thé duogc xac dinh hoic thiét 18p mot cach dé dang hoic chinh
xéc bdi ngudi co hiéu biét trung binh trong linh vue k§ thuat niy sau khi tién

hanh cac su danh gia thong qua, vi dy, thir nghiém cam quan.

Ché phédm gia vi theo sang ché hodc gia vi chtra y-Glu-Abu véi luong
khong thip hon 1000ppm khdi lwong ciing c6 thé duoc két hop véi cac thanh

phan khac cho gia vi d€ nho do6 tao ra cac gia vi riéng biét dugc wa chudng hon.

Trong séng ché, thuat ngt “vi kokumi” c¢é nghia 1a vi ma khéng thé biéu
hién duoc bé‘mg nam vi co ban hodc vi ngot, vi mén, vi chua, vi déng va vi
umami va cu thé hon, cé nghia 1a vi nay trong d6 céc vi phu cia cac vi co ban
nhu vi d4m, vi phat trién (ddy miéng), vi lién tuc va vi hai hoa dugc gia ting
ngoai cac vi co ban. Ngoai ra, thuat ngit “truyén vi kokumi” dugc sir dung & day
c6 nghia la ndm vi co ban dugc thé hién bang vi ngot, vi man, vi chua, vi déng
va vi umami duoc gia tdng, trong khi cac vi phu cta cac vi co ban nhu vi dém,
vi phét trién (d3y miéng), vi lién tuc va vi hai hoa lién quan dén céc vi néu trén
duoc truyén dong thoi dén dbi tuong. Hon nita, tic dung ndy cling ¢6 thé duoc
goi 1a tac dung gia tang huong thom. Do vay, y-Glu-Abu doéng vai tro lam tac
nhan truyén vi kokumi theo séng ché ciing c6 thé duoc goi 12 “tc nhéan gia ting
huong vi”. Tac nhan truyén vi kokumi theo sang ché hoic y-Glu-Abu ciing c6
thé duoc st dung lam chét gia tang vi ngot, chét gia ting vi man, chét gia ting vi

chua, chat gia tdng vi dang hodc chat gia tdng vi umami. Ngoai ra, vi cia thuc
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phim c6 thé thay ddi theo thoi gian sau khi an thuc phdm nay va vi ciia thuc
pham sau khi n néi chung duoc goi 1a vi ban dau, vi luc giita va du vi, ngay sau
khi dung thyc phém. Mic du ching chi 1a khai niém tuong d6i, nhung vi ban
dau, vi lac gifta va du vi clia d6i tuong, ndi chung, dugc dinh nghia 1a vi cam
thy trong thoi gian kéo dai tir 0 dén 2 gidy, tir 2 dén 5 gidy va khong thap hon 5
gidy sau khi an. Vi trong thoi gian kéo dai tir 0 d&én 5 gidy & day duoc goi 13 “vi
ban dau/ltc gitra” va vi d6 xuét hién trong thoi gian kéo dai tir 2 dén khoang 30
gidy dugc goi 1a “vi luc gitra/du vi” (xem dit liéu dugc vé d6 thi trén Fig. 1). V&
su danh gia vi trong truong hop trong dé vi dugc chia thanh ba nhém nhd, viéc
nay 13 khé d6i voi nguoi tham gia dénh gid (ngudi dung thuc pham cén dugc
danh gia) tap trung sy chi y cia ho vao viéc danh giad va tht nghiém dugc su
dung thudng xuyén bao gdm sy danh gia vi trong khi chia n6 ra thanh hai nhém

nho.

Céc tac dung cua chét c6 hoat tinh CaSR dbi véi kiéu phat trién vi va vi
kokumi c6 thé dugce x4c nhan bing phwong phap, vi du, thir nghiém cam quan
clia ngudi dé danh gid vi. Vi du vé thir nghiém cam quan ctia nguoi dé danh gia
vi l1a thtr nghiém dugc minh hoa trong phén cac vi du ctua don sang ché nay,
nhung thir nghiém cam quan dé dénh gia vi ¢6 thé str dung & day khong chi gisi

han & thir nghiém déc trung nay.

Thuét nglt “CaSR” dugc st dung trong ban md ta cd nghia la thu thé nhay
canxi ma thudc 16p C cua thy thé xuyén mang 7 lan va dugc goi 1a “thuy thé
canxi”. Thudt ngft “chit chil van CaSR” dugc sir dung trong ban m ta nay cé
nghia 1a chit dugc lién két voi CaSR néu trén dé nho d6 hoat hod thy thé. Ngoai
ra, thuat ngir “CaSR hoat hod” dugc sir dung & day c6 nghia la phéi tir duoc lién
két voi CaSR dé nho d6 hoat hod protein duoc lién két voi guanin nucleotit va
truyén cic tin hiéu phét ra tir thu thé. Hon nita, kha ning cta chét tao ra sy lién
két véi CaSR dé nho d6 hoat hod thu thé duogc goi 1a “hoat tinh cht van CaSR”.

Phuong phap thir nghiém hop chét c6 hoat tinh chil van CaSR s& dugc md
ta cu thé dudi day, nhung céc budce dé thir nghiém hop chét néi chung khong bi

gidi han & cac bude duge mo ta sau day.

1) Bu6c bd sung hop chat thir nghiém vao hé théng do hoat tinh CaSR
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duogc str dung dé x4c dinh hoat tinh CaSR va budc xac dinh hoat tinh CaSR;

2) Buéc so sanh hoat tinh CaSR quan sét thdy khi bd sung chét thir nghiém

vao hé do hoat tinh v6i hoat tinh ma quan sat thay trude khi bao gdm chét; va

3) Budc chon chét c6 hoat tinh cha van CaSR khi n6 dugc bd sung vao hé
do hoat tinh CaSR.

Qua trinh xac dinh hoat tinh CaSR cling c6 thé duogc thuc hién trong khi st
dung, vi du, hé do str dung céc té bao ¢ kha nang biéu hién CaSR. Céc té bao
ndy c6 thé 13 cac t& bao biéu hién CaSR ndi sinh hodc céc té bao tai t6 hop di
truyén trong d6 gen biéu hién CaSR dugc dua vao tir bén ngoai. Hé do hoat tinh
CaSR néu trén khong bi gi6i han & hé do bét ky mién 13 n6 cho phép xéac dinh sy
lién két (hodic phan umg) gifta chit hoat hoa CaSR va CaSR, hodc n6 cé thé phat
ra hodc cung cAp tin hidu c6 thé phat hién dugc dap lai sy hinh thanh lién két
(hodc phan tng) gitta chit hoat hoa CaSR va CaSR trong cac té bao, khi bb sung
phdi tir ngoai bao (chét hoat hod) dic hiéu cho CaSR dén cac té bao néu trén cd
kha nang biéu hién CaSR. Néu hoat tinh CaSR duoc phat hién nhd phan tmg véi
chat thir nghiém, ngudi ta cho ring chét thir nghiém thé hién hoat tinh kich thich

CaSR mong mudn.

Vi du wu tién vé CaSR dugc st dung sir dung trong ban mé ta nay 1a CaSR
ctia ngudi duge ma hoé bdi gen CaSR ciia ngudi duoce dang ki dudi ma sé ngan
hang gen NM_000388. Tuy nhién, theo khia canh nay, CaSR khong bi giéi han
& protein dugc mé hod badi gen co trinh ty cia CaSR dd dang ki va n6 co thé 1a
protein bt ky ¢6 kha ning dugc ma hod bsi gen c6 mirc tuong ddng trinh tu
khong thdp hon 60%, t6t hon 13 khéng thap hon 80% va tét hon nita 1a khong
thap hon 90% so v&i trinh ty gen néu trén, chi can protein duoc m3 hoé boi gen
nay c6 chic nang CaSR. Hon nfta, chiic ndng CaSR c6 thé duoc danh gia bang
céch tao ra céc té bao biéu hién céc gen nay va sau d6 xac dinh bét ctr su thay
ddi cia dong dién va/hodc su thay ddi v& ndéng d6 ion canxi trong céc t& bao
duogc quan sat khi bd sung canxi vao hé chira cac té bao.

V& CaSR néu trén, ngudn CaSR khong bi gi6i han & mot ngudn bat ky va
6 thé 1a CaSR thu duoc tir dong vat bao g@)m chudt nhét, chudt va cho, ngoai

CaSR cua nguoi.
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Nhu di duogc néu & trén, hoat tinh CaSR c¢é thé duogc xac nhan nho st dung
cac té bao song c6 kha nang bi€u hién CaSR hodc mft manh ctia nd, cac mang te
bao ma c6 thé biéu hién CaSR hodc mdt manh ciia nd, hodc hé in vitro chira

CaSR hoac protein dudi dang mdt méanh cuia no.

Vi du vé viéc st dung cac t€ bao song s€ dugc dé cap dudi diy, nhung

khong c6 nghia la sang ché bi gidi han & vi du nay.

CaSR dugce bidu hién trong céc t& bao dugc nudi cdy nhu nodn bao cia éch,
té bao budng tring thu duoc tir chudt déng, va t& bao than clia bao thai nguoi.
Su biéu bién cia CaSR c¢6 thé dugc thuc hién béng cach dua gen CaSR ma da
dugc dem di xr ly tach dong dudi dang plasmit hodc ARN bd trg thu dugc bing
cach str dung né lam khuén mau vao trong plasmit ¢6 gen ngoai sinh. Thich hop
dé phat hién phan tng nay c6 thé 13 phuong thic dién sinh ly hodc cht chi thi
phat anh sang huynh quang d& phat hién su gia ting ndng do canxi bét ky trong
té bao.

Su bidu hién cta CaSR dugc xac nhan ban dau béi sy ¢ mit ciia dap ung
bat ky quan st duoc khi bd sung canxi hodc tac nhan hoat hoa cé tinh dic hiéu
twong umg. Cu thé hon, thich hop dé str dung lam c4c t& bao mong mudn 13 cac
té bao trong d6 dong dién ndi bao dugc phat hién khi bd sung canxi & ndng do
khoang 5SmM hoic céc té bao trong dé su phat tia huynh quang dugc quan sét
thdy khi bd sung chit chi thi phat 4nh sang huynh quang. Hon nita, ndéng do
canxi duge bd sung vao té bao duoc thay d6i dé xac dinh mutc phu thudce néng
d6 canxi bt ky ctia cuong do cia dong dién noéi bao. Sau d6 chét thir nghiém
duoc pha losing dén ndéng do ndim trong khoang tir khoang 1pM dén 1mM, mirc
phan tan thu duoc duge bd sung dén nodn bao hodc céc té bao nudi ciy va két
qua 1a hoat tinh CaSR véi sy c6 mat cua chét thu nghiém néu trén dugc do dé

nhd d6 xé4c dinh hoat tinh chil van CaSR cta chat thir nghiém.

Cu thé hon, thich hop dé st dung & day lam thir nghiém xac dinh hoat tinh
cht van CaSR 14, vi dy, thtr nghi€ém dugc mé ta ¢ phén Vi du thr nghiém duoc
néu trong ban md ta nay, nhung thir nghi€m xac dinh hoat tinh khong bi giéi han
& vi du cu thé nay.

Céc axit amin hodc cac peptit dugc st dung trong tac nhén truyén vi
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kokumi theo sang ché & dang két hop véi y-Glu-Abu bao gbm, vi du, mot hosc it
nhit hai axit amin hodic peptit dugc chon tir nhém bao gébm y-Glu-Abu va
v-Glu-X-Gly (trong d6 X la axit amin ho#c din xuét axit amin), y-Glu-Val-Y
(trong d6 Y la axit amin hoic din xudt axit amin), y-Glu-Ala, y-Glu-Gly,
v-Glu-Cys, v-Glu-Met, y-Glu-Thr, y-Glu-Val, y-Glu-Orn, Asp-Gly, Cys-Gly,
Cys-Met, Glu-Cys, Gly-Cys, Leu-Asp, D-Cys, y-Glu-Met (O), y-Glu-y-Glu-Val,
v-Glu-Val-NH,, y-Glu-Val-ol, y-Glu-Ser, y-Glu-Tau, y-Glu-Cys (S-Me) (O),
v-Glu-Leu, y-Glu-Ile, y-Glu-t-Leu va y-Glu-Cys (S-Me). Theo khia canh nay,
c4c axit amin ciing ¢ thé bao gém, vi duy, céc axit amin trung tinh nhu Gly, Ala,
Val, Leu, Ile, Ser, Thr, Cys, Met, Asn, Gln, Pro, Hyp, t-Leu; axit amin c6 tinh
axit nhu Asp, Glu; cac axit amin c6 tinh kiém nhu Lys, Arg, His; cac axit amin
thom nhu Phe, Tyr, Trp; cling nhu homoserin, xitrulin, ornithin, axit
a-aminobutyric, norvalin, norleuxin, va taurin. Hon nfta, cac axit amin dugc sir
dung & day cling c6 thé 13 cac axit amin tdng hop (c6 ciu tric phi protein) nhu
tert-leuxin, xyclo-leuxin, axit o-aminoiso-butyric, L-penixilamin, allothreonin,
va allo-isoleuxin. Ngoai ra, trong peptit: y-Glu-X-Gly, X ¢6 thé 13 axit amin néu
trén hodc dan xuét ciia nd, nhung t6t hon 13 céc axit amin hodc cac dan xuét ctia

ching khéc véi Cys.

Ngoadi ra, cac axit amin hodc céac peptit dugc str dung & dang két hop véi
v-Glu-Abu trong tac nhan truyén vi kokumi theo sang ché c6 thé 1a cac dan xuit
peptit ma mdi dan xuét by co clu tric dugc biéu hién bing cong thic:
vy-Glu-X-OCH- (Z)CO, H, trong d6 X la axit amin hodc dan xut axit amin va Z
1a H (nguyén t&r hydro) hoac CH; (nhém metyl). Hon nita, cac axit amin hodc
cac peptit dugc str dung & day cling co thé 1a cac hop chét dugc thé hién bang
cong thic chung néu trén: y-Glu-Val-Y trong d6 Y 1a GlyA hodc LacA. Céc vi
du cu thé cta ching duoc wu tién 1a y-Glu-Val-GlyA, y-Glu- tLeu-GlyA,
v-Glu-Abu-GlyA, v-Glu-Val-LacA, y-Glu-tLeu-LacA va vy-Glu-Abu-LacA.
Ngoai ra, thudt ngir “GlyA” dugc st dung ¢ day co nghia la axit glycolic va
LacA nghia la axit butyrié. Axit butyric c6 thé 13 dang chit dong phan S hoic
chét ddng phan R, nhung t6t hon 14 chét dong phan S. Sau déy 13 cic cong thirc

cAu tao cua cac hop chat nay:
Cong thirc hod hoc 1
11-



H,C CH
0 3 3
HOZC\/\/U\N 0 _-CO0,H
i H
NH, 0
Cong thtrc hod hoc 2
o] SoH
0 3 3
Hozc\/\)j\N 0. _-COH
; H
NH 0
Cong thurc hod hoc 3
CH
0 3
i H
NH, 0
Cong thuc hoa hoc 4
H,C CH
0 3 3
HOZC\/\/U\N : OvCOZH
i H ]
NH 0 CH,
Cong thirc hod hoc 5
R
0 3 3
HOZC\/\)J\N 0 -COoM
E H E
NH, 0 CH,
Cong thirc hoa hoc 6
CH
0 3
5 - H :
NH, 0  CH,
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Cu thé, tac nhan truyén vi kokumi theo sdng ché bao gdm y-Glu-Abu va
tac nhan nay c6 tic dung truyén vi kokumi kiéu vi ban déu duy nhit va m§ man
va bién dang phat trién vi nhu dugc thé hién trén Fig. 1. Do vay, t6t hon néu
v-Glu-Abu duoc str dung két hop véi peptit nhu y-Glu-Val-Gly, n6 thé hién bién

dang phat trién vi khéc véi bién dang phét trién vi clia giai phap trude day.

Trong ban md ta nay, moi (goc) axit amin dugc biéu hién dudi dang cac

chir viét tit sau day:
(1) Gly: glyxin; |
(2) Ala: alanin;
(3) Val: valin;
(4) Leu: leuxin;
(5) Ile: isoleuxin;
(6) Met: methionin;
(7) Phe: phenylalanin;
.(8) Tyr: tyrosin;
(9) Trp: tryptophan;
(10) His: histidin;
(11) Lys: lysin;
(12) Arg: arginin;
(13) Ser: serin;
(14) Thr: threonin;
(15) Asp: axit aspartic;
(16) Glu: axit glutamic;
(17) Asn: asparagin;
(18) Gln: glutamin;
(19) Cys: xystein;
(20) Pro: prolin;

13-
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(21) Orn: ornithin;

(22) Sar: sarcosin;

(23) Cit: xitrulin;

(24) N-Val: (hoac Nva): norvalin (axit 2-aminovaleric);
(25) N-Leu (hoac Nle): norleuxin;

(26) Abu: axit a-aminobutyric;

(27) Tau: taurin;

(28) Hyp: hydroxy-prolin;

(29) t-Leu: tert-leuxin;

(30) Cle: xyclo-leuxin;

(31) Aib: axit a-amino-isobutyric (2-metyl-alanin);
(32) Pen: L-penixilamin;

(33) allo-Thr: allothreonin;

(34) allo-Ile: allo-isoleuxin.

Hon nita, thuat ngit “dan xuét axit amin” duoc st dung & day cd nghia la
cac din xuét khac nhau clia céc axit amin néu trén va cc vi du cu thé cia chung
bao gbém cac axit amin dic trung va céc axit amin tdbng hop, cac ruou amino,
ho#ic c4c axit amin m& mach nhanh ciia n6 nhu cdc nhém carboxyl két thic, cac
nhém amino vé/hodc nhém thiol cta xystein dugc thé bing nhiu phan tir thé
khac nhau. Céc vi du vé& cac phan tir thé ndy bao gdm nhém alkyl, nhém axyl,
nhom hydroxyl, nhom amino, nhém alkylamino, nhém nitro, nhom sulfonyl
hodc nhiéu nhém bao vé khac. Nhu vay, cac vi du vé c4c din xuét axit amin bao
gdbm Arg (NO,): N-y-nitro-alginin, Cys (SNO): S-nitro-xystein, Cys (S-Me):
S-metyl xystein, Cys (S-alyl): S-alyl xystein, Val-NH,: valin-amit, va Val-ol:
valinol (2-amino-3-metyl-1-butanol). Trong khi do, peptit: y-Glu-Cys(SNO)-Gly
duoc st dung & day 1a peptit dugc biéu hién bang cong thirc ciu tao sau day va
ki hidu: “(O)” xut hién trong cac cong thirc: y-Glu-Met (O) va y-Glu-Cys

(S-Me) (O) c6 nghia 1a cac peptit ndy c6 ciu tric sulfoxit. Ki hidu “(y)” cla
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y-Glu ¢ nghia 13 axit amin khac duoc lién két véi axit glutamic qua nhém

carboxyl nam & vi tri y cla axit glutamic.

Cong thtrc hod hoc 7

0 O
I q
HO——C\/\/“\ N "

Zlee.

S-Nitrosoglutathion (GNSO)

v-Glu-Abu dugc st dung trong badn mé td ndy co6 nghia la axit
L-y-glutamyl-L-2-aminobutyric. y-Glu-Abu va céc axit amin va céc peptit dugc
str dung & dang két hop theo sang ché c¢6 thé 13 thuong phim néu ching c6 ban
trén thi trudng, hodc c6 thé thu duge theo bat ky ky thuat d& biét nhu (1) céac
phuong phép tong hop ho hoc hoic (2) phuong phap st dung phan tng enzym,
nhung thudn tién hon khi sit dung phuong phép téng hop hod hoc. y-Glu-Abu
duogc str dung trong sang ché c6 do dai rat ngén vi né chi c6 hai gbc axit amin va
do vay, thuan tién hon néu st dung phuong phép téng hop hoa hoc. Cu thé hon,
né c6 thé duge san xuit mot cach don gian va véi chi phi thp hon so véi
tripeptit bt ky bao gébm ba gbc axit amin va do vay, viéc st dung dipeptit nay la
kha c6 loi xét trén quan diém san xudt & quy mo 1én. Ngoai ra, khi phwong phap
tdng hop hoé hoc y-Glu-Abu duoc sir dung trong sang ché va cac axit amin va
céc peptit duoc st dung két hop v6i nhau, qua trinh diéu ché chiing c6 thé duoc
thuc hién bang cach téng hop hodc ban tong hop céc oligo-peptit nay trong khi
ddng thoi st dung thiét bi téng hop peptit. V& phuong phap téng hop hod hoc
c4c peptit ndy, cé thé 13, vi du, st dung phuong phép tdng hop peptit pha rén.
Peptit duoc tao ra nhu vy cé thé duge tinh ché tiép theo cac k¥ thuét thong
thuong nhu k§ thuat séc ki trao dbi ion, k§ thuat séc ki 16ng hidu ning cao pha

nghich déo, hodc k¥ thuat sdc ki i luc. Ky thuat tdng hop peptit pha rén va k¥
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thuat tinh ché peptit dugc sir dung sau d6 13 céc k¥ thuat da biét trong linh vuc

by

nay.

Theo cach khéc, khi tao ra y-Glu-Abu duoc st dung trong sang ché va cac
axit amin va céc peptit dugc st dung két hop v6i nhau, ddng thoi st dung phan
Ung enzym, qud trinh diéu ché chung c¢6 thé dugc thuc hién bing cach st dung
phuong phép duoc d& cap trong WO 2004/011653. Cu thé hon, ching c6 thé
duoc didu ché bing cach cho axit amin hodc peptit, trong d6 mot trong sé nhom
carboxyl két thiic ctia né duge este hoa hodc amin hoa, phan tmg véi axit amin
khac ma c6 nhom amino & trang thai ty do (vi dy, axit amin ¢6 nhdém carboxyl
duge bao v&) v6i sy c6 mit clia enzym tao ra peptit va sau do6 tinh ché dipeptit
hodc tripeptit thu duoc. Cac vi du vé& cac enzym tao ra peptit 14 cac dich nuoi cy
vi sinh vat c6 kha ning san sinh peptit; céc té bao sinh dudng cua vi sinh vat
dugce tach ra khoi moi trudng nudi ciy; hodic san phim thu dugc bang cach xir ly
céc té bao sinh dudng cua vi sinh vat, hodc enzym tao ra peptit ¢ ngudn gdc tir
vi sinh vat. Pdng thoi, ngudi ta cho ring ban md ta cia WO 2004/011653 da

dugc d& cap trong ban mo ta nay.

Ngoai c4c phuong phép san xuét nhd enzym va phuong phap téng hop hod
hoc néu trén, cac peptit dugc st dung trong sang ché thudng c6 trong céc san
phém xuét hién mot cach tu nhién, vi du, cac thuc vat nhu rau xanh va hoa qua,
céc vi sinh vt nhu ndm men va céc ngudn ty nhién khéc. Khi cdc peptit c6 trong
cac chit xult hién mot cach tu nhién, cdc peptit ndy c6 thé dugc tach khoi cac
chét nay va céc san phim da tach thu dugc ciing c6 thé duoc sir dung trong séang

che.

Téc nhan truyén vi kokumi hoic tac nhan truyén vi kokumi phirc hop theo
sang ché co thé dugc sir dung lam gia vi ma khong can xtr ly tiép hodic co thé
duogc tron voi cac chit mang ding cho thuc phdm va d6 ubng hodc cac thanh
phan ding cho céc gia vi khac d& nho d6 thu duge nhiéu loai gia vi khac nhau.
Céac vi du v& cac thanh phan khac dung cho gia vi bao gdm dd gia vi, sacarit,
chit lam ngot, chit xo ¢6 thé an duogc, vitamin, cac axit amin nhu natri glutamat
(MSG), céc axit nucleic nhu inosin monophosphat (IMP), cac mudi v6 co nhu

natri clorua, va cdc axit hitu co nhu axit xitric hodc cdc muoi cua ching cling
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nhu cac loai dich chiét nam men khéc nhau.

Hon nita, cac thye phdm c6 ham luong mubi thép duoc uu tién 1a cac thuc
phim chira tac nhén truyén vi kokumi hozc tic nhan truyén vi kokumi phirc hop
theo sang ché 13, vé co ban, thuc phém chira mudi thuong va, cu thé, cc thuc
phdm ¢6 ham lugng mubi dugc giam. Thuc phim c6 ham luong mudi thip bao
gd6m khong chi céc thuc phim & dang rén, ma con c6 céc thuc pham & dang léng,
va thuat ngit “thuc phdm c6 ham lugng mubi thdp” ¢ cing nghia véi “thuc

pham va do6 udng c6 ham lugng mudi thap”.

Céc vi du vé céc thuc phim c6 ham lugng mudi thip nay bao gdm céc san
phim tir bo sita nhu bo va pho mat; cic thyc phim chtra chét béo va diu dong
vat va/hodc chira chét béo va dau thuc vat nhu bo thuc vat, nuéce x0t va bot dao
bo; thuc phém duoc nhil hoa nhu nudce sot va st mayone; cac loai ca ri va mon
ham; cac loai thuc phém an nhe; va cac loai sip chira dich chiét thit hodc lam tir
thit va/hodc kem. Hon nita, cac thuc phdm c6 ham lwong mudi thap con bao
gém, vi du, thuc phém 1én men hodc G nhu nudc s6t miso va xi dau; céc loai sup
hosic nude ¢t va nude xbt ma bit bude str dung thuc phérn 1én men hoac U; cac
loai thuc phém duoc ché bién tir thuc vat nhu cadc mén rau il udp mubi va ngam
mubi; cac san phdm ché bién tlr thit nhu thit gidm bong va xtc xich; cac san
phim bién dugc ché bién nhu paté lam tir c4, cac san pham tir bién dugc sdy kho
va thuc phém duge dun trong nude tuong; mon thit vién, moén thit hambogo;
thuc phdm nudéng; va ga nudéng. Trong sb céc thuc phim nay, cac thuc phdm c6
ham lwong mubi thap duoc wu tién 1a thuc phdm c6 ndng d6 mudi binh thuong,
trong khi an cac thyc pham nay, nim trong khoang tir 0,01 dén 0,5% khdi luong.
Hon nita, t5t hon 14 it nhdt mot thanh phan dugc chon tir nhém bao gbm axit hitu
co nhu axit lactic, axit xitric, axit malic va axit sucxinic, va cac mudi cia ching
két hop voi mudi thudng, & lugng ndm trong khoang tir 0,005 dén 0,1% khéi
lwong. St dung céc thanh phan nay & dang két hop cho phép cai thién hon nita
hiéu qua gia ting vi médn cda tadc nhan truyén vi kokumi hozc y-Glu-Abu theo

sang ché.

Sang ché ciing dé xudt thuc phim hogc dd udng chira y-Glu-Abu véi lugng

nim trong khoang tir 20 dén 200ppm khéi lugng va mudi thudng véi lugng nim
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trong khoang tir 0,01 dén 0,5% khdi lugng. Theo khia canh nay, tSt hon 13, thuc
phém hoac d6 uéng con chira it nhat mot thanh phén dugc chon tir nhom bao
gém axit hitu co nhu axit lactic, axit xitric, axit malic va axit sucxinic, va cac

mudi cta chung & ndng d nim trong khoang tir 0,005 dén 0,1% khdi luong.

Néu tac nhén truyén vi kokumi theo sang ché duoc két hop vio trong thuc
phdm c6 ham lugng mudi thap, thuc phim nay co thé tao ra cam giac ddm gidng
vi man va dot phé vi ban dau (hoac tac dong) & giai doan ban dau cho nguoi

ding, khi ho st dung thuc phidm c¢é ham luong mubi thap nay.

y-Glu-Abu dugc st dung trong sang ché va céc axit amin hodc céc peptit
duoc st dung két hop véi nhau c6 thé con bao gdm céc thanh phan & dang mubi
ctia chiing. Néu y-Glu-Abu duoc st dung trong sang ché va céc axit amin hosc
céc peptit dugc st dung két hop véi nhau cé mit & dang mudi cta ching, cac
mudi nay khong bi gi6i han cu thé & cac mubi chép nhan dugc vé& mit duoc ly
va cée vi du cu thé vé& cac mudi nay bao gdm cic mudi amoni, cac mudi véi cac
kim loai kiém nhu natri va kali, cac mubi véi kim loai kiém thd nhu canxi va
magie, cac mudi nhdm, céc mudi kém, céc mubi véi cde amin hitu co nhu
trietylamin, etanolamin, morpholin, pyrolidin, piperidin, piperazin va
dixyclo-hexylamin, va cac mudi vdi cac axit amin cé tinh kiém nhu arginin va
lysin, cho cac nhom axit nhu cdc nhdm carboxyl. Hon nita, cac vi du vé cac hop
chét duoc ké dén con bao gém céc mudi vdi céc axit vo co nhu axit clohydric,
axit sulfuric, axit phosphoric, axit nitric va axit bromhydric; cac mudi v&i céc
axit hitu co nhu axit axetic, axit xitric, axit benzoic, axit maleic, axit fumaric,
axit tatric, axit sucxinic, axit tanic, axit butyric, axit hibenzoic, axit pamoic, axit
enantic, axit decanoic, axit theoclic, axit salixylic, axit lactic, axit oxalic, axit
mandelic va axit malic; va cac mudi véi cac axit sulfonic hitu co nhu axit
metansulfonic, axit benzensulfonic va axit p-toluensulfonic, cho cac nhém bazo

cua cac hgp chat nay.

Téc nhan truyén vi kokumi hodc téc nhan truyén vi kokumi phirc hop theo
sang ché c6 thé dugc st dung & dang bét ky nhu bot kho, bdt nhio, va dung dich,
ma khong bi gidi han bét ky v& cac dic tinh vat ly cia né.

Téc nhan truyén vi kokumi hodc tdc nhan truyén vi kokumi phirc hgp theo
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sang ché c6 thé dugc sir dung dé két hop vao trong, vi du, thuc phdm, dd ubng
va gia Vvi.

Néu tac nhén truyén vi kokumi hodc tic nhan truyén vi kokumi phtrc hop
theo sang ché duoc sir dung dé két hop vao trong, vi du, thuc phdm, d6 udng va
gia vi, lugng sau cung cua y-Glu-Abu va cua axit amin hodc peptit dugc sir dung
& dang két hop v6i nhau khong bi gidi han cu thé mién 13 ching c6 thé dam bao
dat duoc cic hidu qua mong mudn theo sang ché, nhung luong y-Glu-Abu
va/hodc axit amin hodc peptit déu nam trong khoang tir khoang 1ppb khéi lugng
dén 99,9% khéi lwong va t6t hon 13 ndm trong khoang tir khoang 10ppb khéi
lwong dén 10% khéi luong va tét hon nita 1a ndm trong khoang tir khoang 1ppm
khéi lugng dén 1% khéi lugng tinh theo téng khdi luong ctia mdi loai thuc pham,

do uong, gia vi trong ing hodc cac san pham tuong tu khéc.

Theo khia canh tiép theo, sang ché con d& xuat phuong phap ché bién gia
vi ma bao gdm budc trén tac nhan truyén vi kokumi theo sang ché véi chat
mang chép nhan duoc cho cac thanh phén dung cho gia vi hodc thuc pham va dd
ubng khac. Nong do ciia y-Glu-Abu trong gia vi dugc ché bién nhu vay tét hon
1a ndm trong khoang tir 400 dén 500.000ppm khdi lwong. Cu thé, phuong phap
ché bién gia vi theo sang ché t6t hon 14 bao gdm céc bude trén tac nhén truyén
vi kokumi v&i céc thanh phdn cta gia vi khac va didu chinh ndéng do cua
y-Glu-Abu trong gia vi dugc san xuit nhu vdy dén mic nam trong khoang tir
400 dén 500.000ppm khdi luong.

Séang ché con @& xuét phuong phap ché bién thuc pham hodc db udng, ma
bao gém bude két hop tic nhan truyén vi kokumi theo sang ché vao trong thanh
phin ding cho thyc phdm hodc dd udng khac. Nong do cia y-Glu-Abu trong
thuc phdm hodc dd udng dugc ché bién nhu vay tbt nhét 13 ndm trong khoang tir
20 dén 200ppm khéi luong. Do véy, & ddy uu tién bude két hop tic nhan truyén
vi kokumi theo séng ché vao trong thuc phdm hozc d6 udng bao gdm budc didu
chinh ndng dd cua y-Glu-Abu trong thuc phim hozc d6 ubng duogc ché bién nhu

vy dén mirc ndm trong khoang tir 20 dén 200ppm khéi luong.

Thuc pham, do udng, gia vi hodc tuong ty, ma chtra tdc nhan truyén vi

kokumi d& dugc két hop hodc tac nhan truyén vi kokumi phtrc hop theo sang ché,
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c6 thé con chira, vi du, bat ky chit mang rin hodc 16ng va/hodc cac thanh phan

gia vi thich hop, ma dung duoc cho thuc phdm va db udng.

V& céc chit mang dugc dé cap, co thé ké dén, vi du, glucoza, lactoza,
sacaroza, tinh bot, manitol, dextrin, glyxerit cia axit béo, polyetylen glycol,
hydroxyetyl tinh bdt, etylen glycol, polyoxyetylen este sorbitan cta axit béo,

gelatin, albumin, axit amin, nudc, va nudc mudi sinh ly.

Céc thanh phén néu trén dung cho gia vi khong bi gidi han cu thé va ching
c6 thé 13 thanh phan bt ky dang duoc sir dung trong linh vuc nay, nhung céc vi

du cu thé vé cac thanh phan nay 13 c4c thanh phan da dugc néu & trén.

Ham lugng cta cac chat mang dugc dé cap, cac thanh phan gia vi khéc

hodc twong tu khéng bi gii han cu thé.

Ché phim gia vi theo sang ché chira y-Glu-Abu & lugng khéng thép hon
1000ppm khéi lwong, tét hon 13 2000ppm khéi lugng va t6t hon nita 13 2500ppm
khdi luong. Gia vi dic biét thich hop thé hién tac dung truyén vi ctia y-Glu-Abu.
Ty 18 ctia y-Glu-Abu c6 trong ché phim gia vi theo séang ché t6t hon 13 khong
thdp hon 3000ppm khdi luong, t6t hon nita 1a 5000ppm khéi luong, t6t hon nira
1a khong thdp hon 1% khéi luong, t&t nhét 14 khéng thap hon 3% khdi lugng.
Hon nita, con dugc wu tién bao gdm gia vi ¢6 ham luong y-Glu-Abu khéng cao
hon 99,9% khéi lugng. Céc thanh phan cta ché phim gia vi theo sang ché khac
véi y-Glu-Abu khong bi gidi han cu thé va céc vi du cu thé v& cac thanh phﬁn
ndy bao gdm chit mang va cac thanh phan gia vi, ma dung duoc cho thuc phdm

va do udng.

Céc vi du cu thé hon vé gia vi theo sang ché 14 dich chiét nAm men chira
v-Glu-Abu & luong khong thap hon 2500ppm khéi lwong. Dich chiét nAm men
khong bi gi6i han cu thé & bat ky cac té bao sinh dudng clia vi sinh vat, tir d6
phan chiét thu dugc, cac didu kién nuéi cdy vi sinh vat va cac phuong phép chiét
va do d6, dich chiét nAm men bt ky c6 thé duoc sir dung trong gia vi theo sang
ché. Ngoai ra, cac dich chiét ndm men nay c6 thé 14 dich chiét nAm men d3 dugc
dem di, vi dy, xr Iy nhiét, xi 1y biang enzym, xt ly nong do va/hoic xir 1y dé
chuyén hoa dich chiét nay thanh dang bot. Phuong phép ché bién dich chiét ndm
men chira y-Glu-Abu véi lugng khong thip hon 2500ppm khdi lwgng khéng bi
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gidi han cu thé, nhung san phém dich chiét ndm men c6 thé thu dugc bing céch,
vi dy, bd sung v-Glu-Abu vao dich chiét nAm men theo cich ma néng do cua

chat trudec d6 nam trong khodng néu trén.

Ché phdm gia vi theo sang ché c6 thé duoc st dung & dang bét ky va c6
thé ¢ dang, vi du, bot kho, bt nhdo va dung dich, ma khong cé gii han bat ky

ve€ cac ddc tinh vat ly.

Ché phdm gia vi theo sang ché c6 thé duoc sir dung dé két hop vio trong,

vi dy, thuc pham va do udng.

Sang ché ciing d& xuét phuong phap ché bién kiéu ché phim gia vi khac,
phuong phép nay bao gdm budc bd sung gia vi theo sang ché vao céc thanh
phan gia vi khac hodc chit mang ding duoc cho thuc pham va db ubng. Nong
d6 ctia y-Glu-Abu trong ché phdm gia vi dugc diéu ché theo phuong phép nay
t8t nhdt 12 ndm trong khoang tir 400 dén 500.000ppm khdi luwong. Cu thé,
phuong phap ché bién kiéu ché pham gia vi nay theo sang ché t6t hon 13 bao
gdm cac bude tron gia vi theo séng ché véi cac thanh phén gia vi khac va sau d6
didu chinh ndng d6 cua y-Glu-Abu trong kiéu ché phdm gia vi dugc didu ché

nhu vy dén mirc ndm trong khoang tir 400 dén 500.000ppm khéi luong.

Sang ché cling dé xuit phuong phép ché bién thuc phim hoic db ubng, ma
bao gdbm budc két hop ché pham gia vi theo sang ché vao trong céc thanh phan
khac dugc sit dung d& ché bién thuyc phidm hozic d6 udng. Nong do cia
y-Glu-Abu trong thuc phim hozc db udng dugc ché bién nhu vay t6t nhét 13 ndm
trong khoang tir 20 d&n 200ppm khéi luwgng. Cu thé, tt hon 13 bude két hop gia
vi theo sang ché vao trong cac thanh phan khac dugc sir dung dé ché bién thuc
phim hodc dd udng bao gdm budc diéu chinh ndng d6 ctia y-Glu-Abu trong thuc
phdm hosdc db ubng dugc ché bién nhu vay dén mirc nim trong khoang tir 20

dén 200ppm khéi luong.

Sang ché con d& xult phuong phéap ché bién, vi dy, thuc phdm, db ubng
hodc gia vi, ma bao gém budc bd sung, vao san phim trung gian dugc sir dung
cho qua trinh san xuét, vi du, thuc phdm, d6 ubng hoic gia vi, y-Glu-Abu theo
cach ma thyc phim, db ubng hodc gia vi thu dugc chira y-Glu-Abu & lugng nim

trong khoang tir 1ppb khéi lugng dén 99,9% khdi lugng. Theo khia canh nay, t6t
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hon 14 thuc phdm, dd udng, gia vi hodc céc san pham twong tu khéc 13 thuc

phim c6 ham lugng mubi thap.

Sang ché ciing d& xuét phuong phép ché bién thyc phim hodc dd udng, ma
bao gdm budc két hop gia vi theo sang ché vao trong san phdm trung gian dugc
stt dung d& ché bién thuc phdm hodc dd udng. Hon nita, tt hon 13, thuc phdm

hodc dd udng 1a thyc phdm c6 ham luong mudi thap.

Trong phuong phap ché bién thuc phdm hodc dd ubng, hodc san phim
trung gian dugc st dung dé ché bién thuc phim hoic dd udng theo sang ché,
ngudi ta cling ¢6 thé sir dung, vi du, dich chiét ndm men néu trén chira
y-Glu-Abu & ndng d6 cao, 1am thanh phan dugc sir dung dé ché bién thuc phdm
hodc dd ubng, ma chira y-Glu-Abu véi lugng khong thap hon 1000ppm khéi
luong va dugc su dung dé ché bién thuc phém hodc d6 uéng khac. Ngoai ra, co
th8 duoc sir dung & day 1am cac thanh phin nay con bao gém, vi du, cic sin
phdm y-Glu-Abu dugc didu ché theo phuong phap tong hop hod hoc hoic
enzym va sau d6 dugc tach; hodc san phidm dugc pha lodng va/hodc phan tén
clia cac san phdm y-Glu-Abu thu duge duge tach nhu vay. Cac vi du vé cac san
phim pha long v&/hodc phan tan chira y-Glu-Abu bao gdm céc san phim thu
duoc bang cach pha lodng san phdm dang bot ctia y-Glu-Abu véi chit mang rin
hodc 16ng bat ky c6 thé ding dugc cho thyc phim va do ubng, ma da duoc néu &

trén.

Theo sang ché, cum tir “cac thanh phan dugc st dung dé ché bién thuc
phim hosdc dd ubng khac” & day bao gdm tat ca cac loai ctia cac thanh phén
ding cho thyc phim va d6 udng hién duoc sir dung 1am nguyén liéu thé dung
cho thuc phim va db ubng trir “céc thanh phan ding cho thuc phdm va dd udng
chira y-Glu-Abu véi luong khong thap hon 1000ppm khéi lugng” va cac vi du
cu thé cta ching bao gdm cac thanh phan dugc néu duéi day dudi dang thyc
phim va d6 ubng va san phdm trung gian dé ché bién, ngoai chit mang va cac

thanh phan ding cho gia vi néu trén, ma ding dugc cho thyc phém va dd ubng.

Phuong phép ché bién thyc phim hodc db ubng hosc san phim trung gian
duoc st dung dé ché bién thuc phém hodc d6 uéng theo sang ché ¢6 thé bao

gdm bude xir 1y tiép hodc ché bién hdn hop cua cac thanh phan ding cho thuc
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phdm va db ubng, ma thu dugc nhd bude két hop thanh phan dung cho thuc
phim va d6 ubng chtra y-Glu-Abu véi lugng khong thip hon 1000ppm khbi
luong vao trong cac thanh phan khac ding cho thuc phidm va dd ubng. Theo
khia canh ndy, thuat ngt “xtr Iy hodc ché bién” duoc sir dung & day bao gdm
bude ché bién bat ky thong thudng duge st dung trong linh vuc nay. Cac vi du
vé cac budc ché bién nay bao gdm céc bude quay, nudng hosc ran, lude, chién,
dun cach thuy, cat, nghién hodac dép, nao, cha xat va nao, nghién, xay va nghién,
bam, trén, gidn va gid, nhung sang ché khong bi gidi han cu thé & cac budc ché
bién nay.

Céc vi dy vé thuc phidm va dd udng hoic san phim trung gian duoc sir
dung dé ché bién thuc phim va db ubng, c6 thé duoc ché bién theo phwong phép
theo séang ché, bao gdm cac thuc phdm hodc d6 udng da néu & trén, vi du, cac
san phdm lam tir bo sita nhu bo va pho mat; thyc pham chira chét béo va dau tir
dong vat va/hoac chit béo va dau tir thuc vat nhu bo thuc vat, nude x6t va bot
dao bo; thuc phém nhil hod nhu nude sét va sbt mayone; cac loai ca ri va mén
ham; céc loai thuc phém an nhe; va cac loai stip chura dich chiét thit hodc lam tir
thit va/hodc kem. Ngoai ra, thuc phdm va dd udng niy hodc cac san pham trung
gian dugc st dung dé ché bién thuc phém va do uéng cling bao gdm, vi dy, thuc
phém 1én men hodc U nhu nudc s6t miso va xi dau; céc loai sup hodc nude cdt
va nude xot ma bt bude st dung thgc phém 1én men hodc U nay; céc loai thuc
phém duogc ché bién tir thue vat nhu cac moén rau ci udp mudi va ngdm mudi;
c4c san phim ché bién tir thit nhu thit giim bong va xuc xich; cac san phim bién
duoc ché bién nhu paté lam tir ¢4, céc san phdm tir bién duoc sdy kho va thyuc
phim dugc dun trong nudce tuong; thit vién va thit hambogo; thuc phdm nuéng;
va ga nuong.

Thuc phdm va dd udng theo sang ché con bao gdm thuc phim hodc dd
ubng dudi dang céc thanh phim & cac dang ma ching hién dugc bén trén thi
truong va c6 thé an dugc va thuat ngit “cic san phdm trung gian ding dé ché
bién thuc phim va db udng” duge dung & ddy c6 nghia 1a tit ca cac thanh phan
c6 dang bét ky trude khi ché bién ching thanh cac thanh phém. Khi st dung san
phim trung gian ding dé ché bién thyc phdm hodc d6 udng lam thanh phéan gia

vi chira y-Glu-Abu, t6t hon 14 san pham trung gian bao gbdm y-Glu-Abu & lugng
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nim trong khoang tir khoang 400 dén 500.000ppm khdi luong, va tdt hon 1a tir
khoang 4000 dén 40.000ppm khéi lwong va san phdm trung gian c¢6 thé duogc
didu ché bang cach bd sung thanh phan dung cho thuc phdm va d6 udng chua, vi
du, y-Glu-Abu véi luong khéng thap hon 1000ppm khéi Iwong theo cich ma san
phim trung gian thu dugc c6 ndng d6 nam trong khoang néu trén. Theo cach
khac, san pham cudi hodc san phdm hoan chinh tét hon 13 bao gdm y-Glu-Abu
v6i lwong ndm trong khoang tir khoang 20 dén 200ppm khéi lwong nhu duoc
biéu hién xét v& ndng d6 & thoi diém dung ching hodc ndng d6 ctia chiing trong
thie phdm hodc d6 udng duéi dang san phdm cubi va san pham cudi nay c6 thé
duge ché bién bing cach bd sung thanh phin dung cho thyc phdm va d6 udng
chua, vi dy, y-Glu-Abu véi luong khéng thdp hon 1000ppm khéi luong theo

cach ma san pham cuoi thu dugc c6 ndong d6 nam trong da khoang néu trén.

Trong phuong phap ché bién thuc phdm hodc dd udng hoic san phdm
trung gian ding d& ché bién thuc phdm hodc db ubng, theo sang ché, budc bd
sung thanh phan ding dé ché bién thuc phdm hoic d6 ubng, ma chira y-Glu-Abu
vao thanh phan dé ché bién thyc phim hodc db udng khéc, tét hon 13 bao gém
buée kiém soét ndng d6 ctia y-Glu-Abu trong san phdm trung gian thu dugc dén
mirc ndm trong khoang tir 400 dén 500.000ppm khéi lwong, va phuong phép
theo séng ché t5t hon nira 1a bao gdm budc bd sung san phdm trung gian ding
dé ché bién thyc phdm hodc dd udng vao thanh phan ding dé ché bién thuc
phdm va dd ubng khac dé nho @6 didu chinh ndng do ctia y-Glu-Abu trong thuc
phdm thu duoc hodc dd ubng dén mic ndm trong khoang tir 20 dén 200ppm

khéi luong.

Trong phuong phap ché bién thuc phdm hoiic d6 udng theo sang ché, budc
bd sung thanh phin dung dé ché bién thuc phidm hoic db udng, ma chira
v-Glu-Abu, vao thanh phin dé ché bién thyc phdm hodc d6 udng khéc tét hon 1a
bao gdm budc kiém soat ndng d6 cta y-Glu-Abu trong thue phdm thu duge hoic

d6 ubng dén mirc ndm trong khoang tir 20 dén 200ppm khéi luong.

Phuong phap ché bién thuc phdm hodc dd udng theo séng ché thich hop
cho céc trudong hop trong d6 thyc phdm hoic db ubng 1a thuc phdm hodc do

ubng c6 ham lwong mudi thap. Trong trudng hop nay, t6t hon 1a phuong phap
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bao gém bude bd sung, vao thanh phz‘?ln cho thuc phém hodc dd uéng, it nhit mét
thanh phan dugc chon tir nhdm bao gdm céc axit hitu co nhur axit lactic, axit
xitric, axit malic va axit sucxinic, va cadc mudi cua ching, va tot hon 14 axit
lactic va axit malic theo cach ma ndng d6 cua chiing trong thuc phim thu duoc
hodc dd ubng ndm trong khoang tir 0,005 dén 0,1% khéi lwong, va t6t hon 13
phuong phap ndy con bao gdbm budc bd sung mudi thudng vao thanh phan ding
cho thyc phdm hodc db ubng & lwong nhé hon lugng mudi quan sat thay khi ché
bién thyc phdm hodc db ubng tuong tmg hién cé. Theo khia canh nay, thuat ngit
“lugng nhé ctia mudi thuong trong thue phdm c6 ham luong mudi thip” duoc sir
dung & ddy nghia 1a ndng d6 mudi thudong trong thuc phdm cé ham luong mudi
thap, thip hon it nhat 5% va tdt hon 14 it nhit 10% so véi luong mudi cé trong

thue phdm hodc dd udng twong tmg hién cé.

Thyc phim va dd udng theo sang ché ¢ thé 1a dang hoic duoge tao ra dudi
dang bit ky thuong duge sir dung trong linh vuc thuc phdm va d6 ubng, vi du,
céc san phim dugc déng gbi trong vt chira c6 dang binh c6 cong, déng hop va
d6ng chai, hodc & dang céc san pham kho.

Vi du thuwe hién sang ché

Sau ddy, sang ché s& duoc mé ta chi tiét hon dya vao céc vi du dudi day,
nhung sang ché khong bi giéi han & céc vi du cu thé nay.
Diéu ché cac mau khac nhau:

Bén chit sau ddy cé ban trén thi truong: y-L-Glu-L-Abu (Abu: axit
a-aminobutyric; ban tai Bachem Feinchemikalien AG); y-L-Glu-L-Ala (ban tai
Bachem Feinchemikalien AG); y-L-Glu-L-Cys (ban tai Sigma Aldrich Japan Co.,
Ltd.); va y-L-Glu-L-Thr (ban tai KOKUSAN Chemical Co., Ltd).

Téng hop L-Glu-L-Val:

Buéce 1: Hoa tan Z-L-Glu-OBzl (a-benzyl este cia axit N-o-carbobenzoxy-
L-glutamic, 7,619g, 20,51mM) va Val-OBzl * HCI (L-valin benzyl este hydro-
clorua, 5g, 20,51mM) trong metylen clorua (100mL), va dung dich thu duoc
duoce gitt & 0°C. Sau do, trietylamin (3,2mL, 22,57mM), HOBt (1-hydroxybenzo
-triazol, 3,053g, 22,57mM) va WSC * HCI (1-etyl-3-(3-dimetylaminopropyl)
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carbodiimit hydroclorua, 4,326g, 22,57mM) duogc bd sung vao dung dich nay,
va hdn hop thu duge duoc khudy & nhiét d6 phong qua dém. Chét 16ng phan tng
sau d6 duogc c6 dudi 4p sudt gidm va phéan cin thu duoge duge hoa tan trong etyl
axetat (220mL). Dung dich dugc cit phan doan véi dung dich axit xitric 5%
(100mL) va pha nu6c thu duge nhu vy duge chiét tiép vdi etyl axetat (60mL).
Céc pha hitu co dugc két hop va sau d6 rira 1an lugt v6i dung dich mudi d3 béo
hoa (80mL), dung dich 5% cua natri hydro carbonat (80mL) va dung dich mudi
da bdo hoa (80mL). Pha hitu co thu dugc nhu vdy dugc lam khd trén magie
sulfat khan, sau d6 duoc 14y ra bang cach loc va phan loc thu duge duoc cb dudi
ap suét giam. Phin cin dugc rira v6i hon hop etyl axetat/n-hexan (1:1) trong khi
duy tri phan cin ndy & trang thai huyén phu dic va sau d6 dugc loc dé thu lay
Z-L-Glu-L-Val-OBzl (10,0273g). Hon nita, tinh thé két tia tir phan chiét etyl
axetat/n-hexan thu dugc bang cach bd sung n-hexan dugc thu gom va sau do tai
két tinh tir etyl axetat/n-hexan dé nhd d6 thu gom Z-L-Glu-L-Val-OBzl
(1,0399g).

Hiéu sudt: 94,25%.

Buéc 2: B sung Z-L-Glu-L-Val-OBzl (11,71g, 20,86mM) vao etanol
(160mL), tiép theo hdn hop thu duge dugc bd sung paladi 10% trén cacbon
(2,3g) va nude (10mL) va hé phan ung thu duoc duge khudy & nhiét d6 phong
qua dém trong mdi truong khi hydro. Nude (100mL) dugc bd sung vao hé nay &
c4c phén nho trong khi phan tmg. Paladi trén cacbon dugc loai bo bing céch loc,
phdn loc thu duge duge cb dudi 4p suét giam, phan cin thu duoc tir d6 dugc tai
két tinh tir mot lugng nhd nude va etanol dé nho d6 thu duoc v-L-Glu-L-Val
(5,08).

Hiéu suét: 97,23%.

Céc tinh chét dic trung cia san phdm thu duoc 13 nhu sau:

ESI-MS: m/z 247,2 (M+H)"

' H-NMR(400MHz, D,0): § (ppm): 0,86 (3H, d, J = 6,8 Hz), 0,88 (3H, d, J
= 6,8 Hz), 2,04-2,13 (3H, m), 2,42-2,46 (2H, m), 3,74 (1H, t, J=6,3 Hz), 4,13
(1H, d, J=5,8Hz).
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Piéu ché y-L-Glu-L-Ser:

Theo cac quy trinh gidng nhu dwoc st dung trong quy trinh didu ché
v-L-Glu-L-Val néu trén, y-L-Glu-L-Ser duoc tbng hop bing cach sir dung
Z-L-Glu-OBzl va L-Ser-OBzl lam nguyén liéu khéi dau. Cac tinh chit dic trung
ctia san pham thu dugc 13 nhu sau:

ESI-MS: m/z 235,1 (M+H)"

'H-NMR (400 MHz, D,0): § (ppm): 1,98-2,09 (2H, m), 2,40 (2H, t, J=8,0
Hz), 3,71-3,81 (3H, m), 4,33 (1H, t, J=8,0 Hz).

Piéu ché y-L-Glu-L-t-Leu:

Theo cac quy trinh giéng nhu dugc st dung trong quy trinh didu ché
v-L-Glu-L-Val néu trén, y-L-Glu-L-t-Leu duoc tdng hop bang cach sir dung
Z-L-Glu-OBzl va L-t-Leu-OBzl lam nguyén liéu khoi déu. Céc tinh chét dic
trung cta san phdm thu dugc 13 nhu sau:

ESI-MS: m/z 261,3 (M+H)"

Diéu ché y-L-Glu-Aib:

Theo céc quy trinh gidng nhu dugc st dung trong quy trinh diéu ché
v-L-Glu-L-Val néu trén, y-L-Glu-Aib dugc tbng hop bang cach st dung
Z-L-Glu-OBzl va Aib-Ot- Bu lam nguyén liéu khoi ddu. Cac tinh chét dic trung
ctia san pham thu dugc 13 nhu sau:

ESI-MS: m/z 233,3 (M+H)"

'H-NMR (400 MHz, D,0): § (ppm): 1,36 (6H, s), 2,00-2,06 (2H, m),
2,30-2,34 (2H, m), 3,69 (1H, t, J=6,2 Hz).
Vi du thir nghiém 1: Diéu ché plasmit biéu hién CaSR

Plasmit biéu hién CaSR dugc diéu ché theo quy trinh sau day:

Téng hop oligo ADN tong hop dugc sir dung cho céc qué trinh PCR (tuc 1a,
doan mdi Xuoi (SEQ ID NO. 3: ACTAATACGAC
TCACTATAGGGACCATGGCA-TTTTATAGCTGCTGCTGG) va doan moi

nguoc (SEQ ID NO. 4: TTATGAATT-CACTACGTTTTCTGTAACAG) trén co
s& trinh tu ADN dugc ding ki & NCBI (CaSR (thy thé canxi): NM_000388, cac
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SEQ ID NO. 1 va 2).

Céac qué trinh PCR dugc thuc hién dudi cac diéu kién duoc néu dudi day
stt dung ADN b6 trg (ban tai Clontech Company) c6 ngudn gdc tir than cia
ngudi 1am nguyén liéu, bang cach st dung cac doan moi néu trén va Pfu Ultra
ADN Polymeraza (Pfu Ultra DNA Polymerase, ban tai Stratagene Company):
Hé phan Umg duogc xtt ly & 94°C trong 3 phut va sau d6 ¢ 94°C trong 30 gidy, 6.
55°C trong 30 gidy va & 72°C trong 2 phut, trong d6 cac budc nay duoc ldp lai
35 14n va hé nay duoc cho phan tmg sau cing & 72°C trong 7 phtit. H phén tmg
sau d6 duoc dem di xr ly dién di qua nén agaroza, agaroza dugc nhudm bing
tac nhan nhudm ADN va sau d6 no6 duogc chiéu tia UV dé phat hién xem ADN bd
trg ¢6 chic chén dugc khuéch dai trong qué trinh PCR hay khéng. Poéng thoi,
mau dién di dugc so sanh véi gen danh d4u ADN ma cé pham vi dién di dd dugc

biét dé xac nhan d6 dai chuoi cia cac s&n pham PCR.

Vecto plasmit pBR322 duoc cit bing enzym giéi han EcoRV (ban tai
Takara Co., Ltd) va doan gen nay duoc khuéch dai bang cac qua trinh PCR duoc
dugc gin véi vecto plasmit & vi tri cat, sit dung Ligation Kit (ban tai Promega
Company). Céc té bao cta ching Escherichia coli DH50, dugc bién nap véi
dung dich phan ng nay, sau dé chon cac thé bién nap chira plasmit trong d6 san
phdm dugc khuéch dai PCR d4 dugc nhan dong va tiép theo, san phdm dugc
khuéch dai bang PCR duoc xac nhan béng cach phan tich trinh tu bazo ADN.

Plasmit t4i t8 hop nay dugc st dung dé hinh thanh plasmit biéu hién CaSR
hCaSR/pcDNA3.1 cua nguoi.

Vi du thir nghiém 2: Panh gia hoat tinh cht van CaSR

Céc té bao 293E (cac t& bao HEK293 biéu hién EBNAI1, ATCC No.
CRL-10852) duoc nudi ciy trong mdi truong DMEN/Ham’s-F12 (3,15/mL mdi
truong Eagle duoc céi bién ctia Dulbecco chtra glucoza, ban tai Nakaraitesk
Company) duoc bd sung 10% huyét thanh bao thai bé, véi su c6 mit cla
200ug/mL G418 (ban tai Genetisin). Cac té bao duoc nudi cdy dugc U trong binh
F25 & mat do 3x10° t& bao/10mL, binh nay dugc dé yén trong 24 gio trong
budng U CO, (5% CO, 37°C), va sau d6 plasmit biéu hién CaSR
hCaSR/pcDNA3.1 cua nguoi duge bién nap hodc chuyén nhidm vdi chat phan
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g dé chuyén nhiém Fugene6 (béan tai Roche Company). Plasmit dugc chuyén
nhiém duoc giit trong budng i CO, trong 6 dén 7 gid, sau do cac té bao dugc thu
gom bing cach sir dung mdi truong DMEM/Ham’s-F12 chira 10% huyét thanh
bao thai bé va cac t& bao duge U trong timg 18 cla dia c6 96 15 duge phu
poly-D-lysin (BD-Biocoat) & mat dd 70.000 té bao/15.

Pia c6 96 16 dugc dé lang trong 24 gid trong budng & CO,, sau d6 moi
trudng nudi cdy duoc loai bo khoi timg 16 ctia dia c6 96 18 trong do6 céc té bao
duoc 1, sau d6 bd sung vao timg 18 chét chi thi Ca®* phat 4nh sang huynh quang
Calcium 4 Assay Kit (ban tai Molecular Devices Company) dugc hoa tan trong
dung dich dém thr nghiém (Assay Buffer) (chta 146mM NaCl, 5SmM KCl,
1mM MgSO,, 1mg/mL glucoza, 20mM HEPES (d6 pH = 7,2) va 0,75 &n
1,25mM CaCl,) & luong 200ul/16, va sau dé dia c6 96 18 duogc dé lang & nhiét do
37°C trong mot gid va tiép theo 14 & nhiét do phong trong 10 phut sao cho chét

chi thi hoa vao trong céc t€ bao.

Timng 1 cua dia ¢6 96 16 duoc bd sung timg hop chat thir nghiém dugc hoa
tan trong dung dich dém thir nghiém chira 0,1% BSA & luong 50pul/16 va sau d6
bét ky su thay dbi vé cudng do cua anh sang huynh quang dugc thu lai trong 3

phut st dung FLEX Station (ban tai Molecular Devices Company).
Phuong phap xac dinh ECsy:

Muic chénh léch (RFU (Max-Min)) gifta cac cuong do huynh quang 16n
nhit va nhé nhét dugc quan st thiy & timg 13 trude va sau khi bd sung hop chét
thir nghiém dwoc xac dinh bang phép tinh ty dong nho st dung FLEX Station.
Ty 1€ hoat tinh dugc tinh trong khi gié tri RFU (Max-Min) dugc phét hién khi bd
sung hop chit & ndng d6 cuc dai dugc coi 1a 100% va gia tri RFU (Max-Min)
phat hién thiy khi str dung dung dich dém thir nghiém chira 0,1% BSA khong c6
bét ky hop chét thr nghi€ém dugc coi 1a 0%, sau d6 dit liéu thu dugc duge dem
di xtr Iy bang quy trinh lam khép véi dudng cong sir dung phan mém bang tinh
Xfit hoac Graph-Pad-Prism dé nhor d6 xé4c dinh ECsp ma 1a néng do cta hop chét
& ty 18 hoat tinh 50%. Cac két qua thu dwoc nhu trén dugc thé hién trong Bang 1

sau day.
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Bang 1

Hop chit ECsp, uM
v-Glu-Abu 0,21
v-Glu-Ala 1,24
v-Glu-Val 1,03
v-Glu-tLeu 3,06
v-Glu-Cys 0,16
v-Glu-Ser 11
v-Glu-Thr 6,97
v-Glu-Aib 15,4

Khi so sanh véi cac dipeptit khac, y-Glu-Abu dwoc nhan thdy c¢é hoat tinh
cht van CaSR manh c6 thé so dugc voi hoat tinh dugc quan sat théy déi véi
y-Glu-Cys. P biét ring peptit c6 trong lugng phan tir thip c¢6 hoat tinh chu van
CaSR hitu ich d& lam tac nhén truyén vi kokumi (xem tai lidu séng ché 1 néu
trén) va do vdy, ngudi ra cho rang y-Glu-Abu s& ¢ thé 14 tic nhén truyén vi

kokumi dic biét tét.
Vi du 1: Panh gi4 hoat tinh truyén vi kokumi

Trong vi du ndy, y-Glu-Abu dugc danh gia vé cuong do cia hoat tinh

truyén vi kokumi ctia né theo thir nghiém dénh gi4 cadm quan dinh lugng.

Thir nghiém danh gia cdm quan dinh lugng nay duoc thuc hién theo quy
trinh sau day: Cuong dd cua hoat tinh truyén vi kokumi duoc phat hién thdy cla
tung hop chét thtr nghiém duoc xac dinh 13 gia tri dwge phat hién khi tron hop
chit thtr nghiém twong tmg & lwong ndm trong khoang tir 0,001 dén 0,5g/dL véi
nuée cit chira natri glutamat (0,05g/dL), inosin monophosphat (0,05g/dL), va
natri clorua (0,5g/dL). Tiép theo, khi mau cé tinh axit khi hoa tan hop chét thu
nghiém so v6i mau ddi ching khong cé hop chét thir nghiém, d6 pH cua mau
duoc didu chinh, bing cach sir dung NaOH, dén d6 pH (dugc quan st thdy cho
mau ddi chimg)+0,2 trude khi sir dung mau trong qud trinh dénh gié. Tiéu chuén

danh gia dugc dat ra la nhu sau: mAu dbi chimg: 0 diém; manh: 3 diém; rét
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manh: 5 diém, trong khi tht nghiém dugc thuc hién str dung nhom nguoi tham
gia ¢6 n (sd nguodi tham gia thir nghiém) = 4. Hon nita, dé 1am ro hon vé tiéu
chuin danh gig, vi ban dau va vi luc gitta/du vi ctia y-Glu-Val-Gly & nong do
0,001g/dL dugc dat & muc 3,0 diém. Theo khia canh nay, thuat ngit “vi luc
gitta/dur vi” c6 nghia la vi duge phat hién thay trong sudt thoi gian kéo dai tur
thoi gian cam giac vi lac gitra va thoi gian cam giac du vi. Su chdm diém hoic
phan loai dugc thuc hién bang cach sir dung phuong phép thang chia do déu va
cu thé hon, né duoc thuc hién béng cach ghi tung diém twong Ung lén duong
thang trén d6 cac diém tuong tmg véi thang -5 ~ 0 ~ 5 dd duge chi dinh. Cac
tng vién dugc st dung trong trong thir nghiém nay la nhiitng nguoi da tham gia
vao viéc phat trién gia vi cho thuc pham véi thoi gian khong it hon mot nam va
ngudi c6 thé nhan biét sy khic nhau dé do chuan gitta y-Glu-Cys-Gly va
v-Glu-Val-Gly duoc bo sung vao dung dich ¢6 vi umami/man glp khbémg 10 lan
(ddng thoi xac nhan kha ning clia nhitng nguoi nay ¢ céc khodng thoi gian da
dinh). Tac nhan truyén vi kokumi theo sang ché thé hién hoat tinh truyén vi
kokumi trong khoang ndng do ctia cac chét duogc bo sung. Céc két qua vé nong

dd cua cac tac nhan thu dugc nhu vay dugc thé hién trong bang 2 sau day.

Ngoai ra, y-Glu-Ala cling dugc danh gia vé tac dung truyén vi kokumi cia
no6 theo quy trinh gidng nhu quy trinh duge st dung & trén va cac két qua ciing
duoc thé hién ¢ bang 2. Ca hai tac nhan truyén vi kokumi nay 1 cac tdc nhan
kiéu vi ban diu ma thé hién sd diém cao cho vi ban dau, nhung trong s6 do

v-Glu-Abu dugc nhin théy la dipeptit co do chuén cuc cao.

Bang 2

Hop Nong do | Cudng do truyén vi Bién do danh gid cam quan
cht (g/dL) kokumi
Vi ban | Viluc

dau gitra/du vi

y-Glu- 10,005 3,8 3,2 b dam da dugc gia ting tu gial
Abu doan vi ban ddu (tao ra cam giac

hai hoa v&i vi nguyén ven)
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v-Glu- 0,2 4.5 4.3 Hau hét, vi chua va vi ngot dugc
Ala gia tang bat dau tir giai doan vi
ban dau.

Theo cach khac, y-Glu-Cys va cac dipeptit khac cling dugc danh gia vé
cuong do cua hoat tinh truyén vi kokumi theo cdc thir nghiém danh gia cam
quan dinh luong giéng nhau nhu duoc st dung & trén. Cac két qua thu dugc nhu

vily dugc thé hién & bang 3 sau day.

Bang 3
Hop Nong Cuong do truyén vi|Bién d dénh gia cim quan
chét do kokumi
(g/dL) | Vi ban| Vilac
dau gitta/du vi
y-Glu- | 0,01 3.1 3,1 Hop chat nay chu yéu thé hién cac
Cys vi lac gitta va du vi va gdy ra mui
phang phét nhu mui luu huynh.
v-Glu- 0,2 3,6 3,0 Hop chét nay thé hién vi ban dau
Ser manh, nhung gay ra mot sb vi la.
y-Glu- | 0.01 3,1 2.4 Hop chét nay thé hién du vi khd
Val yéu.

Nhu vay, da nhan théy 1‘2“1ng v-Glu-Abu c6 hoat tinh truyén vi kokumi tuyét
voi va la tuyét voi khi lam bat ra vi ban dau theo kiéu phat trién vi hodc gia Vi.
Su lam bat ra vi ban dau nay duogc nhan théy 0 v-Glu-Abu la diém cuc ky ndi
troi so voi y-Glu-Cys. Hon nira, y-Glu-Abu cling ¢6 do on dinh tuyét voi va diéu
nay cling la mot loi thé so véi y-Glu-Cys. Ngoai ra, y-Glu-Abu ¢6 do dai chudi
ngin vi né chi co hai gbc axit amin. Do vay, n6 co thé dugc diéu ché mot cach
dé& dang vai chi phi thip so voi qua trinh didu ché tripeptit bat ky co 3 gbe axit

amin va do dd, tidc nhan theo sang ché la rat hiru ich xét theo quan diém quy md
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cong nghiép.
Vi du 2: Xac dinh cudong do cta hoat tinh truyén vi kokumi

Cudng d6 cua y-Glu-Abu duoc dénh gia bang cach sir dung phuong phép
thir nghiém xdc dinh diém déng thtc chii quan (PSE - Point of Subjective
Equality) theo phuong phéap x4c dinh gidi han (“Statistical Sensory Examination
techniques”, tac gia SATO Shin, do Japan Federation of Science and

Technology xuét ban).

Trong vi du nay, sy danh gid cdm quan dugc thyc hién nhu sau: nude ct
chira natri glutamat (0,05g/dL), inosin monophosphat (0,05g/dL) va natri clorua
(0,5g/dL) dugc st dung lam dung dich danh gid cam quan. V& dipeptit hién tai
¢6 tac dung truyén vi kokumi, y-Glu-Val duge sir dung. Ciing c6 thé nhan thay
v-Glu-Cys va y-Glu-Val c6 muc tac dung gidng nhau, nhung ching khéng thé
hién 3 vi ban dau va cho thiy chat luong vi khéc véi y-Glu-Abu. y-Glu-Ala cho
thdy cudng do cia téc dung truyén vi kokumi yéu hon so véi y-Glu-Val, ¢6 vi
chua manh va né khoé xit Iy vi né can diéu chinh d6 pH. Tuong tu, y-Glu-Ser thé
hién cudng dd cua tac dung truyén vi kokumi yéu hon so véi y-Glu-Val, né cling

gdy ra cac vi la va do vay, n6 kho xur ly.

Pé x4c dinh ndng d6 cua y-Glu-Val c6 téc dung phat trién vi hodc gia vi
ma ¢ cudng do gibng véi dung dich ma dugc st dung cho thir nghiém danh gia
cam quan, bd sung 0,005g/dL y-Glu-Abu, cic dung dich chira y-Glu-Val duge
didu ché c6 ndng do duoc thay dbi trén thang logarit 50% bang cach sir dung
dung dich dugc st dung cho thir nghiém déanh gid cam quan duogc bd sung
0,01g/dL y-Glu-Val 1am chuén. Nong d6 ctia y-Glu-Val thay d6i & 7 giai doan
trong khoang tir 0,0030 dén 0,0337g/dL. Khi mau thé hién tinh axit sau khi mbi
hop chét thir nghiém dugc hoa tan trong dung dich cho thir nghiém cadm quan, so
v6i d0 pH cua miu dbi ching khéng c6 hop chét thir nghiém, d6 pH cta mau
duoc didu chinh bing cach st dung NaOH, dén muc d6 pH (dugc quan sét thiy
cho méu ddi chimg)+0,2, trudc khi str dung mau trong qué trinh danh gid. C6 18
ngudi tham gia thir nghiém duge cho dung cac mau dung dich ma céc dung dich
ndy duoc xip xép theo trinh tu ting dan ndéng do y-Glu-Val va cac thir nghiém

danh gia duogce tiép tuc cho dén khi timg ngudi tham gia thir nghiém nhéan xét
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rang dung dich thir nghiém c6 ndng d6 cu thé da thé hién tac dung truyén vi
kokumi manh hon so véi tic dung truyén vi kokumi ctia dung dich chia
0,005g/dL y-Glu-Abu. Sau mot thoi gian tam nghi, 18 ngudi tham gia th
nghiém néu trén lai duoc cho ding cic dung dich dugc sép xép theo trinh tu
giam dén ndng d6 y-Glu-Val va cac thir nghiém dénh gia duogc tién hanh lién tuc
cho dn khi timg ngudi tham gia thir nghiém nhén xét ring dung dich thir
nghiém c6 ndng do cu thé da thé hién tac dung truyén vi kokumi yéu hon so véi
dung dich chtra 0,005g/dL y-Glu-Abu.

Trong céc thir nghiém danh gi4 cam quan ndy, nhitng ngudi ma da c6 day
du kinh nghiém trong qua trinh phat trién thuc phim duoc stir dung lam tmg vién
tham gia thtr nghiém. Céc két qua thu duoc trong céc thir nghiém danh gia nay

dugc thé hién & Bang 4 sau day.

Bang 4: S6 ngudi tham gia thir nghiém duge sir dung dé danh gia timg ndéng do
v-Glu-Val:

Sy thay dbi | S6 ngudi tham gia | S6 nguoi tham S6 nguoi tham gia

vé Stimn. | thir nghiém nhan | gia thir nghiém | th@ nghiém nhén

Nong  d6 | xét rang tac dung | nhén xét ring sy | xét rang tac dung

clua cia y-Glu-Val 1a khac nhau vé tac | ctia y-Glu-Val 1a
v-Glu-Val | cao hon so véi dung gifta yéu hon so véi
(g/dL) v-Glu-Abu v-Glu-Val va v-Glu-Abu
(0,0050g/dL) (S6 | y-Glu-Abu (0,0050g/dL) (S6
nguoi tham gia thr | (0,0050g/dL) & | ngudi tham gia thu
nghiém) khong rd rang (S | nghiém)
nguoi tham gia
thir nghiém)
0,0030 0 0 36
0,0044 1 0 35
0,0067 3 13 20
0,0100 11 13 12
0,0150 25 6 5
0,0225 | 28 7 1
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0,0337 36 0 0

Bang 5: Nguong dudi va ngudng trén tai do ting nguoi tham gia thr nghiém

nhén xét rang cac mau so véi mau khac ¢ cac nong do giong nhau

Ngudi tham gia | Cach thie bidu | Ngudng dudi Ngudng trén
thir nghiém hién * (ppm) (ppm)
1 1 55,5 55,5
2 1 83,5 83,5
3 1 55,5 125,0
4 1 55,5 125,0
5 1 55,5 125,0
6 i) 125,0 187,5
7 1 37,0 37,0
8 1 55,5 125,0
9 1 55,5 125,0
10 1 125,0 281,0
11 1 55,5 55,5
12 1 55,5 83,5
13 1 83,5 125,0
14 1 83,5 83,5
15 1 125,0 125,0
16 1 187,5 281,0
17 1 55,5 281,0
18 ) 83,5 83,5
19 ! 125,0 125,0
20 ! 83,5 125,0
21 ! 187,5 281,0
22 ! 83,5 187,5
23 ! 83,5 83,5
24 ! 55,5 83,5
25 ! 83,5 125,0
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26 ! 55,5 281,0
27 ! 55,5 125,0
28 l 187,5 281,0
29 ! 187,5 187,5
30 ! 55,5 125,0
31 ! 125,0 125,0
32 ! 83,5 125,0
33 ! 56.0 83,5
34 ! 281,0 281,0
35 ! 55,5 83,5
36 ! 125,0 281,0
Vung tin cay -- 94,5 149,3
| (trung binh)
PSE 121,9

*. Lién quan dén cach thic bi€u hién, 1 c6 nghia 1a trinh tu tdng dan clua

nong d6, va | c6 nghia 1a trinh ty gidm dan ctia nong do.

1) Cac truong hop, trong d6 cac gia tri ngudng dudi va ngudng trén la
gidng nhau, tuong ng véi cc truong hgp trong d6 da nhén xét rang sy khéc
biét gifta cac sy danh gia “manh hon” va “yéu hon” 1a khéng thé xac dinh dugc
hodc trong d6 ndng dd y-Glu-Val khong duge chi ra mot cach rd rang. Vi dy,
ngudi tham gia thir nghiém s 1 nhan xét rang tdc dung mong mudn cia
y-Glu-Val 13 yéu hon so véi y-Glu-Abu & néng d6 y-Glu-Val 44ppm
(0,0044¢g/dL), trong khi anh ta nhan xét rang tac dung ndy manh hon so véi
y-Glu-Abu & ndéng o y-Glu-Val 67ppm (0,0067g/dL) va do vy, gid tri ngudng
dudi (55,5ppm) va gia tri ngudng trén (55,5ppm) la gidng nhau.

2) “Vung (hodc gia tri) tin cy” dugc dinh nghia ¢ ddy 1a mdc trung binh
cua gia tri ngudng dudi va gia tri ngudng trén.

Piém chat lugng dugc danh gid chi quan (point of subjective
equality-PSE) vé y-Glu-Val tuong tmg véi 50ppm (0,0050g/dL) y-Glu-Abu
duoc xéc dinh nhu sau: (Toéng gia tri tin cdy cla gia tri ngudng dudi va gia tri

ngudng trén)=2.
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Ndng do ctia y-Glu-Val (PSE) thé hién tic dung mong mudn ma c6 cudng
d6 gidng véi cudong d6 duge quan sat thiy cho 0,0050g/0dL y-Glu-Abu dugc
xéc dinh 13 khoang 0,0100g/dL khi xét vé s6 lugng ngudi tham gia thir nghiém
duoc thé hién & bang 4. Néu PSE duoc tinh trén co s& céc gid tri ngudng trén va
ngudng dudi ctia y-Glu-Val, tai d6 mdi ngudi tham gia thtt nghiém nhén xét
rang céc tac dung dugc nhan thdy cho hai dipeptit nay 13 twong dwong nhau, gi4
tri ndy duoc nhan thiy 13 0,0122g/dL. Hon nita, cudng d6 cia tac dung truyén vi
kokumi mong muén ctia y-Glu-Abu dugc nhan thay 13 gép khoang 2,4 lan so véi
v-Glu-Val va vi vay, cling co thé két luan ring y-Glu-Abu 12 dipeptit ¢ tac dung
truyén vi rit my méan. Nhu vay, y-Glu-Abu c6 thé duoc coi 1a dipeptit c6 gia tri
ma c6 thé duoc didu ché d& dang so véi cac chit di biét thong thudng va nd cb
thé thé hién vi kokumi ngay & giai doan vi ban dau khi dugc ding cho nhiéu loai

thue pham.
Vi du 3: Banh gia tac dung ctia y-Glu-Abu d6i voi sy gia ting vi min

Trong vi du nay, y-Glu-Abu dugc danh gia vé tac dung gia tdng vi min clia

nd theo céc thir nghiém danh gia cdm quan dinh lugng.

Céc thtr nghiém danh gid cam quan dugc thyc hién theo céc thic sau day:
Hop chét thtr nghiém & lugng ma dugc cho 1a t61 wu, hop chét nay dugc bd sung
vao nude cit chira natri clorua (0,5g/dL) va cuong dd cia tdc dung gia ting vi
min duge xdc dinh. Khi mau thé hién trang thai axit sau khi ting hop chét thir
nghiém duoc hoa tan trong dung dich thr nghiém cdm quan, khi dugc so véi do
pH ctia mu ddi chimg khéng c6 hop chit thtr nghiém, d6 pH ctia miu dugc didu
chinh, bang cach sir dung NaOH, dén d6 pH (duoc quan sit thdy cho mau dbi

chimg)+0,2, trudce khi str dung mau trong qué trinh danh gia.

Vé thang diém danh gia cdm quan, tic dung dugc dénh gid trong khoang
kéo dai tir -5 dén 0 dén 5, véi gia thiét ring mau d6i chimg khéng c6 hop chit
thit nghiém hodc dung dich natri clorua c6 ndng d6 0,5g/dL dugc danh gia co
mure diém 0 va véi dung dich natri clorua cé ndéng d6 0,75g/dL dugc danh gid 1a
¢6 mirc didm 5, trong khi s6 nguoi tham gia thir nghiém (n) 14p thanh timg béang
duge thiét 14p & muc 5. Thuat ngit “vi ban dau” & day nghia la cam gid vi ma

tmg ngudi tham gia thtr nghi¢m cadm nhén thy trong sudt thoi gian tir luc ding
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mau cho dén 2 gidy sau do, dong thoi thuat ngit “vi luc gitta/du vi” nghia 14 vi
duoc timg nguoi tham gia thir nghiém cam nhan thay trong thoi gian 2 gidy luc
an, sau khi an, hodc trong sudt thoi gian cam giac vi lc giira va thoi gian cam
giac du vi. Su tinh diém hodc danh gia dugc thuc hién béng cach st dung k¥
thuat duong chuén va cu thé hon, n6 duoc thuc hién béng cach ghi lai ting diém
sé tuong tng trén dudng thang trén do cac diém tuong ung voi -5 ~ 0 ~ 5 da
dugc chi dinh. Nguot tham gia thi nghiém dugce st dung trong thir nghi€ém nay
la nhitng nguoi da tham gia vao sw phat trién gia vi dung cho thuc phdm khong
dudi mot nam thoi gian tich Ity kinh nghiém va ngudi cé thé nhan xét rang mirc
chénh léch vé do chudn gitra y-Glu-Cys-Gly va y-Glu-Val-Gly 1a khoang 10 lan
(dong thoi xac nhan kha nang cta nhiing nguoi nay ¢ cac khoang thoi gian da

dinh). Céc két qua thu dugc nhu vay duoc thé hién ¢ bang 6 sau day.

Béang 6
Hop Nong Mirc do truyén vi man Bién do danh gia cdm quan
chdt | do Viban | Viluc
(g/dL) | dau gitra/du vi
y-Glu- 0,004 | 1.6 1,5 Vi min gia tang tir thoi diém vi
Abu ban diu va su man sic cia vi
mén ciing duoc truyén.
v-Glu- 10,002 0,8 1,8 Mau mét céc dic tinh nhu kiéu vi
Val- ban dau.
Gly

Trong vi du nay, y-Glu-Val-Gly 1a tripeptit c6 do chudn cao xét vé kha
nang truyén vi kokumi duoc so sanh voi y-Glu-Abu 14 dipeptit theo sang ché.
Két qua 1a, cé thé két luan réng v-Glu-Val-Gly thé hién cuong dd cua hoat tinh
truyén vi cao hon so vdi y-Glu-Abu, khi xét vé ndng do dugc st dung dé danh
giava diém sd thu duoc. Nhu cling dugc thé hién vé bién do danh gia cdm quan,
tuy nhién, tinh cdn bang ctia vi man bi giam déng ké trong truong hop
v-Glu-Val-Gly. Mat khéc, y-Glu-Abu c6 thé tang cuong vi man theo cach tao su
can bang tét va do véy, y-Glu-Abu c6 thé 14 dac biét thich hop dé lam peptit ting

cuong vi man.
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Vi du 4: Péanh gia hiéu qua cua axit hiru co dugc st dung & dang két hop:

Trong vi du nay, hidu qua cta viée str dung axit hitu co & dang két hop dbi
v6i hi€u qua tdng cuong vi mén cua y-Glu-Abu duge danh gid theo thir nghiém

danh gi4 cdm quan dinh lugng.

Céc thtr nghiém danh gia cdm quan dugc thyc hién theo quy trinh sau day.
“Whole Chicken Stock” c¢6 ham luong mubi thdp béan tai Ajinomoto Co., Ltd.
dugce hoa tan trong nudc néng sao cho dung dich thu duoc c6 ndng do mubi
thuong 13 0,48g/dL, sau d6 lwong thich hop cta timg hop chét thir nghiém dugc
hoa tan trong dung dich va cuong do cia vi man dugc xac dinh. By pH cua dung
dich mAu thu dugc sau khi hoa tan ting hop chét thir nghiém khong khéac voi
mau dbi chimg khéng duoc bd sung hop chét thir nghiém va do vay, su didu
chinh d6 pH 14 khong can thiét. Trong khi danh gia cam quan, khéng tinh dén sy
anh hudng cta, vi du, vi chua. V& diém sb ctia sy danh gia cam quan, dé lam rd
hon vé tiéu chudn danh gid, tiéu chudn danh gia vé& vi min duoc dat ra 13 nhu
sau: mau déi ching: 3 diém; vi min duoc nhan thiy cua sip duoc ché bién bing
cach gia ting ndng d6 mubi 1én 1,25 14n so véi mau ddi ching: 4 diém; va vi
min cam nhan dugce & sup duoc ché bién bing cach gia ting ndng d6 mubi 1én
1,5 14n so v6i mau dbi ching: 5 diém, dong thoi thir nghiém duoc thyc hién
bang cach sir dung nhém n ngudi (sb lugng ngudi tham gia thir nghiém) = 6.
Céc tinh diém hodc dénh gia dugc thuc hién béng céach str dung k¥ thuat duong
chuén va cu thé hon, n6 duoc thuc hién bing cach ghi timg diém sb tuong Ung
1én dudng théng trén d6 cac diém sb twong tmg véi mbe 1 ~3 ~ 5 da duge ghi r6.
Nguoi tham gia thtr nghiém dugce st dung trong thtr nghi€m nay la nhitng nguoi
d3 tham gia vao sy phat trién gia vi cho thuc pham véi thoi gian khéng dudi 1
nam tich liiy kinh nghiém va ho c6 thé nhén xét rang mutc chénh léch vé& do
chuin giita y-Glu-Cys-Gly va y-Glu-Val-Gly 1a khoang 10 1an (ddng thoi xéc
nhén kha ning cta nhiing ngudi ndy & cac khoang thoi gian da dinh). Cac két

qua thu duoc nhu vay dugc thé hién & Bang 7 sau day.
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Bang 7
Hop chét Nong o Muc do cua | Bién d6 danh gid cdm quan
(g/dL) vi mdn
(diém sb)
v-Glu-Abu 0,0040 3,56 Vi min dudi dang vi ban dau
duoc gia tang.
Str dung | y-Glu-Abu | 0,0040 3,92 Cam giac vi man dudi dang
két hop vi ban dau duoc gia ting va
1 Axit lactic | 0,0300 dé dam da cua sup dugc cai
thién.
St dung | y-Glu-Abu | 0,0040 3,76 Cam nhan thdy vi min trong
két hop sudt thoi gian tir giai doan vi
2 ban diu dén giai doan du vi
Axit malic 0,0300 dugc gia tang va d6 dam da
cua sup dugc cai thén.

Nhu vay, nhan thdy rang axit lactic va axit malic 1 cac axit hitu co kha thich
hop véi y-Glu-Abu va hiéu qua ting cuong vi mdn ctua y-Glu-Abu tiép tuc duoc
nang cao bang cach sir dung axit lactic va axit malic, 1am céc axit hitu co, két hop

v6i y-Glu-Abu.

Noi cach khac, hiéu qua cia y-Glu-Abu 1a vi mén dugc gia tding mdt cach hai
hoa ¢6 thé tiép tuc dugc cai thién bing cach st dung axit hitu co két hop véi
dipeptit. Do vay, y-Glu-Abu ¢6 thé dugc san xuét tir cac nguyén lidu hién c6 duoc
st dung rong rdi voi gid thanh ré va 13 hop chét c¢6 thé tiép tuc gia ting hiéu qua

truyén vi ctia cac chit di biét thong thuong.
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YEU CAU BAO HO

1. Tac nhan truyén vi kokumi chira y-Glu-Abu.
2. Téc nhén truyén vi kokumi phirc hop chira hon hop gém
(a) y-Glu-Abu; va

(b) mot hodc it nhat hai axit amin hodc cic peptit duoc chon tir nhém bao
gdm y-Glu-X-Gly trong d6 X 1a axit amin hodc dén xudt axit amin, y-Glu-Val-Y
trong d6 Y la axit amin hodc dan xuét axit amin, y-Glu-Ala, y-Glu-Gly, y-Glu-Cys,
v-Glu-Met, y-Glu-Thr, y-Glu-Val, y-Glu-Orn, Asp-Gly, Cys-Gly, Cys-Met,
Glu-Cys, Gly-Cys, Leu-Asp, D-Cys, 7v-Glu-Met (O), 7v-Glu-y-Glu-Val,
v-Glu-Val-NH,, y-Glu-Val-ol, y-Glu-Ser, y-Glu-Tau, y-Glu-Cys (S-Me) (O),
v-Glu-Leu, y-Glu-Ile, y-Glu-t-Leu va y-Glu-Cys (S-Me).

3. Ché pham gia vi chira y-Glu-Abu véi lugng khong thip hon 1000ppm khoi

lugng.

4. Ché pham gia vi theo diém 3, trong d6 ché pham gia vi nay chira y-Glu-Abu véi

luong khong thap hon 2500ppm khdi luong.

5. Phuong phap san xuét thuc pham bao gém budc bd sung thanh phan ding cho
thuc pham, thanh phan nay chta y-Glu-Abu véi luong khong thdp hon 1000ppm

khéi luong, vao thanh phan khac dung cho thuc pham.

6. Phuong phap theo diém 3, trong d6 phuong phap nay con bao g6m budc ché

bién tiép hdn hop thu duge gdm cic thanh phén ding cho thuc pham.

7. Phuong phép san xuat dd udng bao gbdm budc bd sung thanh phan ding cho do
ubng, thanh phan nay chtra y-Glu-Abu véi luong khong thdp hon 1000ppm khdi
luong, vao thanh phan khéac dung cho dé udng.

8. Phuong phép theo diém 7, trong d6 phuong phap nay con bao gdm budc ché
bién tiép hdn hop thu duge gdm céc thanh phin dung cho do udng, néu can.

9. Phuong phap san xuét san pham trung gian duoc st dung dé ché bién thuc pham
hodc dd udng bao gdbm bude bd sung thanh phan dung cho thuc pham hozc db
ubng, thanh phan nay chta y-Glu-Abu véi lugng khong thip hon 1000ppm khoi

luong, vao thanh phan khac dung cho thue pham hozc db udng.
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10. Phuong phép theo diém 9, trong d6 budc bd sung thanh phan ding cho thuc
phim hodc dd ubng chita y-Glu-Abu vao thanh phan khac dung cho thuc phém
hodc dd udng con bao gébm bude didu chinh néng dd cta y-Glu-Abu trong san
phém trung gian dugc str dung dé ché bién thuc phim hogc d6 udng dén muc nim
trong khoang tir 400 dén 500.000ppm khéi luong.

11. Phuong phép san xuét san phim trung gian dwoc st dung dé ché bién thuc
phim hodc dd ubng bao gém budc bd sung thanh phan dung cho thuc pham hoic
d6 ubng ma chira y-Glu-Abu véi lugng khong thip hon 1000ppm khéi lugng véo
thanh phan khac ding cho thuc phdm hodc db ubng dé nho d6 didu chinh ndng do
ctia y-Glu-Abu dén mirc nim trong khoang tir 400 dén 500.000ppm khéi lugng

12. Phuong phap san xuét thyc phim, bao gdm budc: bd sung thanh phin ding cho
thuc phdm ma cha y-Glu-Abu véi lugng khong thip hon 1000ppm khéi luong
vao thanh phan khéc ding cho thuc phim dé theo cach d6 thu duge san phim trung
gian dugc stir dung dé ché bién thuc phim trong d6 ndng do cia y-Glu-Abu nim
trong khoang tir 400 dén 500.000ppm khéi lwong, va sau d6 bd sung san phdm
trung gian thu dugc duge sit dung dé ché bién thuc phim vao thanh phan khac
dung cho thuc phidm dé bang cach d6 diéu chinh ndng d6 cta y-Glu-Abu dén muc
nim trong khoang tir 20 dén 200ppm khdi luong.

13. Phuong phép theo diém 5, trong d6 budc bd sung thanh phan dung cho thuc
phdm chtta y-Glu-Abu vao thanh phin khac ding cho thuc phim con bao gém
cong doan diéu chinh ndng do ctia y-Glu-Abu trong thuc pham dén mirc ndm trong

khoéng tir 20 dén 200ppm khéi luwong,

14. Phuong phép theo diém bt ky trong sb cac diém 5, 6, 12 va 13, trong d6 thuc

pham 14 thuc phdm c6 ham luong mudi thép.

15. Phuong phéap theo diém 14, trong d6 con bao gdm budc bd sung it nhat mot
axit hiru co hoac mubi cia né duge chon tir nhém bao gém axit lactic, axit xitric,
axit malic va axit sucxinic va cac mudi cta ching & ndng dd ndm trong khoang tir
0,005 dén 0,1% khéi lugng trong thuc phdm thu dugc, vao thanh phin ding cho
thuc pham.

16. Phuong phap san xuét dd udng, bao gdm budc: bd sung thanh phan ding cho
d6 ubng ma chira y-Glu-Abu véi lugng khong thap hon 1000ppm khéi luong vao
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thanh phan khac ding cho db udng dé theo cach d6 thu duoc san phidm trung gian
duoc st dung dé ché bién dd udng trong d6 ndng d6 cia y-Glu-Abu ndm trong
khoang tir 400 dén 500.000ppm khdi lwong, va sau d6 bd sung san phim trung
gian thu duoc duoc st dung dé ché bién d6 udng vao thanh phan khac dung cho do
ubng dé biang cach d6 didu chinh ndng d6 cta y-Glu-Abu dén mirc ndm trong

khoang tir 20 dén 200ppm khéi lugng.

17. Phuong phép theo diém 7, trong d6 budc bd sung thanh phin dung cho d6
ubng chtra y-Glu-Abu vao thanh phan khac ding cho thuc phdm con bao gbm cong
doan diéu chinh ndng dd cua y-Glu-Abu trong d6 udng dén mirc ndm trong khoang

tur 20 dén 200ppm khéi luong.

18. Phuong phép theo diém bét ky trong sb cac diém 7, 8, 16 va 17, trong d6 dd

udng 1a do udng cé ham luong mudi thap.

19. Phuong phap theo diém 18, trong d6 con bao gdm budc bd sung it nhat mot
axit hiru co hoac mudi cta nd duoc chon tir nhom bao gém axit lactic, axit xitric,
axit malic va axit sucxinic va cac mudi cia ching & ndng dd nim trong khoang tir
0,005 dén 0,1% khéi lugng trong d6 ubng thu dugc, vao thanh phén ding cho db

uong.

20. Thuc phdm ma c6 thé thu duoc bang phwong phap theo diém bét ky trong sb

cac diém 5, 6, 12 va 13.

21. D6 ubng ma c6 thé thu duogc bang phwong phap theo diém bét ky trong s6 cac
diém 7, 8, 16 va 17.

22. San pham trung gian dung dé san xudt thuc phim hoic dd udng c6 thé thu duoc

bang phuong phap theo diém bét ky trong sé cac diém 9, 10 va 11.

23. Thuc phim chira y-Glu-Abu véi lugng nidm trong khoang tir 20 dén 200ppm
khéi luong; it nhét mdt axit hitu co hodc mudi cia ndé duge chon tir nhém bao gbém
axit lactic, axit xitric, axit malic va axit sucxinic véi luong ndm trong khoang tir
0,005 dén 0,1% khéi lvong; va mudi thudng véi lugng ndm trong khoang tir 0,01
dén 0,5% khdi lugng, cling nhu chit mang ding dugc trong thuc pham, mét hoic it
nhét hai thanh phan gia vi, hodic ca chit mang l4n céc thanh phén gia vi, tinh theo

tdng khéi lwong cta thuc phim.
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24. Bb ubng chira y-Glu-Abu véi lugng nam trong khoang tir 20 dén 200ppm khéi
luong; it nhit mot axit hitu co hodc mubi cta né duge chon tir nhém bao gbm axit
lactic, axit xitric, axit malic va axit sucxinic v6i lwong ndm trong khoang tir 0,005
dén 0,1% khéi luong; va mudi thuong véi luong nim trong khoang tir 0,01 dén
0,5% khéi lugng, cling nhu chit mang ding dugc cho d6 ubng, mot hogc it nhat
hai thanh phan gia vi, hodc ca chét mang 14n céc thanh phan gia vi, tinh theo téng

khéi lugng ctia d6 udng.

25. Phuong phép ting cudng vi cua thuc phdm bao gdm budc két hop ché phim
chira y-Glu-Abu v6i luong khong thip hon 400ppm khéi lwong vao thuc phém.

26. Phuong phép theo diém 25, trong d6 su ting cudng vi 14 sy truyén vi kokumi
cho thuc pham.

27. Phuong phap tang cudng vi cua dd udng bao gdbm budc két hop ché phdm chira
v-Glu-Abu véi lugng khong thip hon 400ppm khdi lugng vao dd ubng.

28. Phuong phép theo diém 27, trong d6 su ting cudng vi 12 sy truyén vi kokumi
cho dd ubng.

29. Thuc phdm chira y-Glu-Abu véi lugng ndm trong khoang tir 20 dén 200ppm
khéi luong va mudi thuong véi lugng nim trong khoang tir 0,01 dén 0,5% khéi
lugng.

30. D6 ubng chira y-Glu-Abu véi lugng nim trong khoang tir 20 dén 200ppm khéi

lwong va mubi thuong véi lugng nam trong khoang tir 0,01 dén 0,5% khbi luong.

-44-



<110> Ajin

<120>

<130> Y1R-

<1l60> 4
<170>

<210> 1

<211> 4924
<212> ADN
<213> Homo

<220>
<221>
<222>
<223>

CDS
(373

<400> 1
caacaggcac

ggagggagct
tgcagaatga
ccacccacat
tctattattt
caagggagaa

gacggcagaa

acc
Thr

cac
His

tagg
Trp

att
Ile

999
Gly
30

gac
Asp

gct
Ala

aaa
Lys

gat
Asp

tat
Tyr

aat
Asn

agg
Arg

ata
Ile

gag
Glu

gag
Glu
80

tac
Tyr
95

gga
Gly

agg
Arg

gcc
Ala
110

acc
Thr

ctg
Leu

omoto Co.,

0006

sapiens

) .. (3609)

ctggctgcag
gtttgccagce
aaggcatcac
tacaagtctg
tattaatcaa
acttctggga
cc atg gca

Met Ala

1

tct
Ser

acc
Thr

ctt
Leu

atc
Ile

caa
Gln

gat
Asp

ttc
Phe
65

cgt
Arg

ata
Ile

aac
Asn

ttt
Phe

ata
Ile

ttt
Phe

agt
Ser

gcc
Ala

999
Gly
35

ctc

Leu

999
Gly

agc
Ser

gac
Asp

gtt
Val

20735

DANH MUC

Inc.

PatentIn version 3.1

ccaggaagga
accgaggtct
aggaggcctc
gattgaggaa
tctgtagaca

gcctccaaac

TRINH TU

ccgcacgcecce
tgcggcacag
tgcatgatgt
ggcagaaatg
tgtgtcccca

tcctagetgt

tttcgcgcag
gcaacgcttg
‘ggcttccaaa
gagattcaaa
ctgcagggag

ctcatccctt

gagagtggaa
acctgagtct
gactcaagga
caccacgtct
tgaactgctc

gccctggaga

ttt tat agc tgc tgc tgg gtc ctc ttg gca ctc
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aag
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atc
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ttt
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gat gag ttc tgc aac tgc tca gag cac att ccc tct acg att gct gtg 795
Asp Glu Phe Cys Asn Cys Ser Glu His Ile Pro Ser Thr Ile Ala Val
130 135 140

gtg gga gca act ggc tca ggc gtc tcc acg gca gtg gca aat ctg ctg 843
Val Gly Ala Thr Gly Ser Gly Val Ser Thr Ala Val Ala Asn Leu Leu
145 150 155

ggg ctc ttc tac att ccc cag gtc agt tat gcc tcc tce age aga ctc 891
Gly Leu Phe Tyr Ile Pro Gln Val Ser Tyr Ala Ser Ser Ser Arg Leu
160 165 170

ctc agc aac aag aat caa ttc aag tct ttc ctc cga acc atc ccc aat 939
Leu Ser Asn Lys Asn Gln Phe Lys Ser Phe Leu Arg Thr Ile Pro Asn
175 180 185

gat gag cac cag gcc act gcc atg gca gac atc atc gag tat ttc cgc 987
Asp Glu His Gln Ala Thr Ala Met Ala Asp Ile Ile Glu Tyr Phe Arg
190 195 200 205

tgg aac tgg gtg ggc aca att gca gct gat gac gac tat ggg cgg ccg 1035
Trp Asn Trp Val Gly Thr Ile Ala Ala Asp Asp Asp Tyr Gly Arg Pro
210 215 220

ggg att gag aaa ttc cga gag gaa gct gag gaa agg gat atc tgc atc 1083
Gly Ile Glu Lys Phe Arg Glu Glu Ala Glu Glu Arg Asp Ile Cys Ile
225 230 235

gac ttc agt gaa ctc atc tcc cag tac tct gat gag gaa gag atc cag 1131
Asp Phe Ser Glu Leu Ile Ser Gln Tyr Ser Asp Glu Glu Glu Ile Gln
240 245 250

cat gtg gta gag gtg att caa aat tcc acg gcc aaa gtc atc gtg gtt 1179
His Val Val Glu Val Ile Gln Asn Ser Thr Ala Lys Val Ile Val Val
255 260 265

ttc tcc agt ggc cca gat ctt gag ccc ctc atc aag gag att gtc cgg 1227
Phe Ser Ser Gly Pro Asp Leu Glu Pro Leu Ile Lys Glu Ile Val Arg
270 275 280 285

cgc aat atc acg ggc aag atc tgg ctg gcc agc gag gcc tgg gec agce 1275
Arg Asn Ile Thr Gly Lys Ile Trp Leu Ala Ser Glu Ala Trp Ala Ser
290 295 300

tcc tcec ctg atc gce atg cct cag tac ttc cac gtg gtt ggc ggc acc 1323
Ser Ser Leu Ile Ala Met Pro Gln Tyr Phe His Val Val Gly Gly Thr
305 310 315

att gga ttc gct ctg aag gct ggg cag atc cca ggc ttc cgg gaa ttc 1371
Ile Gly Phe Ala Leu Lys Ala Gly Gln Ile Pro Gly Phe Arg Glu Phe
320 325 330

ctg aag aag gtc cat ccc agg aag tct gtc cac aat ggt ttt gcc aag 1419
Leu Lys Lys Val His Pro Arg Lys Ser Val His Asn Gly Phe Ala Lys
335 340 345

gag ttt tgg gaa gaa aca ttt aac tgc cac ctc caa gaa ggt gca aaa 1467
Glu Phe Trp Glu Glu Thr Phe Asn Cys His Leu Gln Glu Gly Ala Lys
350 355 360 365

gga cct tta cct gtg gac acc ttt ctg aga ggt cac gaa gaa agt ggc 1515
Gly Pro Leu Pro Val Asp Thr Phe Leu Arg Gly His Glu Glu Ser Gly
370 375 380

gac agg ttt agc aac agc tcg aca gcc ttc cga ccc ctc tgt aca ggg 1563

Asp Arg Phe Ser Asn Ser Ser Thr Ala Phe Arg Pro Leu Cys Thr Gly
385 390 395
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ctg
Leu

ttt
Phe

gcc
Ala

cac
His
595

ccc
Pro

aca
Thr

gtc
Val

ctc
Leu

gtc
Val

gtg
Val
420

acc
Thr

atc
Ile

aac
Asn

gac
Asp

gat
Asp
500

aag
Lys

999
Gly

gca
Ala

gag
Glu

agt
Ser
580

acc
Thr

ttt
Phe

gcc
Ala

aag
Lys

tgc
Cys

gag
Glu
405

tac
Tyr

tgc
Cys

aag
Lys

ttt
Phe

ctg
Leu
485

ggc
Gly

aag
Lys

ttc
Phe

999
Gly

tgt
Cys
565

gcc
Ala

tcc
Ser

999
Gly

ttt
Phe

gcc
Ala
645

tgc
Cys

20735

acc
Thr

tta
Leu

tta
Leu

aaa
Lys

aca
Thr
470

gtg
Val

tcc
Ser

gga
Gly

tcc
Ser

acc
Thr
550

gtg
Val

tgt
Cys

tgc
Cys

atc
Ile

gtg
Val
630

acc

Thr

ttc
Phe

cct
Pro

gca
Ala

cct
Pro

gtt
Val
455

aac
Asn

999
Gly

atc
Ile

gaa
Glu

agg
Arg
535

agg
Arg

gag
Glu

aac
Asn

att
Ile

gca
Ala
615

ctg
Leu

aac
Asn

tce
Ser

-47-

tac
Tyr

gtc
Val

999
Gly
440

gag
Glu

aat
Asn

aac
Asn

gtg
Val

aga
Arg
520

gag
Glu

aaa
Lys

tgt
Cys

aag
Lys

gcc
Ala
600

ctc

Leu

ggt
Gly

cga
Arg

agc
Ser

ata
Ile

tac
Tyr
425

aga
Arg

gcg
Ala

atg
Met

tat
Tyr

ttt
Phe
505

ctc
Leu

gtg
Val

999
Gly

cct
Pro

tgc
Cys
585

aag

Lys

acc
Thr

gtg
Val

gag
Glu

tcc
Ser

gat
Asp
410

tcc
Ser

999
Gly

tgg
Trp

g99
Gly

tcc
Ser
490

aag
Lys

ttc
Phe

ccc
Pro

atc
Ile

gat
Asp
570

cca
Pro

gag
Glu

ctc
Leu

ttt
Phe

ctc
Leu
650

ctg
Leu

tac
Tyr

att
Ile

ctc
Leu

cag
Gln

gag
Glu
475

atc
Ile

gaa
Glu

atc
Ile

ttc
Phe

att
Ile
555

999
Gly

gat
Asp

atc
Ile

ttt
Phe

atc
Ile
635

tcc
Ser

ttc
Phe

acg
Thr

gcc
Ala

ttc
Phe

gtc
Val
460

cag
Gln

atc
Ile

gtc
Val

aac
Asn

tcc
Ser
540

gag
Glu

gag
Glu

gac
Asp

gag
Glu

gcc
Ala
620

aag

Lys

tac
Tyr

ttc
Phe

cat
His

cac
His

acc
Thr
445

ctg
Leu

gtg
Val

aac
Asn

999
Gly

gag
Glu
525

aac
Asn

gg99
Gly

tat
Tyr

ttc
Phe

ttt
Phe
605

gtg
Val

ttc
Phe

ctc
Leu

atc
Ile

1611

1659

1707

1755

1803

1851

1899

1947

1995

2043

2091

2139

2187

2235

2283

2331

2379



999
Gly
670

atc
Ile

gtc
Val

tgg
Trp

atg
Met

agc
Ser
750

cac
His

ctg
Leu

ccg
Pro

ttc
Phe

ggc
Gly
830

ttt
Phe

ttc
Phe

gct
Ala

gtc
Val

ccc
Pro
910

cag

655

gag
Glu

agc
Ser

ctc
Leu

tgg
Trp

cag
Gln
735

tac
Tyr

gag
Glu

ctg
Leu

gag
Glu

ttc
Phe
815

aag

Lys

ggc
Gly

aag
Lys

cac
His

tcc
Ser
895

tcc
Ser

cccC

ccc
Pro

ttc
Phe

ctg
Leu

999
Gly
720

att
Ile

cgc
Arg

ggc
Gly

gct
Ala

aac
Asn
800

atc

Ile

ttt
Phe

ttg
Leu

cca
Pro

gct
Ala
880

cgc
Arg

tcc
Ser

gag

cag
Gln

gtg
Val

gtg
Val
705

ctc
Leu

gtc
Val

aac
Asn

tcc
Ser

gcc
Ala
785

ttc
Phe

gtc
Val

gtc
Val

ctg
Leu

tcc
Ser
865

ttc
Phe

aag
Lys

tcc
Ser

agg

gac
Asp

ctc
Leu
690

ttt
Phe

aac
Asn

atc
Ile

cag
Gln

ctc
Leu
770

atc

Ile

aat
Asn

tgg
Trp

tct
Ser

gcg
Ala
850

cgc
Arg

aag
Lys

cgg
Arg

atc
Ile

cag

tgg
Trp
675

tgc
Cys

gag
Glu

ctg
Leu

tagt
Cys

gag
Glu
755

atg
Met

tgc
Cys

gaa
Glu

atc
Ile

gcc
Ala
835

tgc
Cys

aac
Asn

gtg
Val

tcc
Ser

agc
Ser
915

aag

660

acg
Thr

atc
Ile

gcc
Ala

cag
Gln

gtg
Val
740

ctg
Leu

gcc
Ala

ttc
Phe

gcc
Ala

tcc
Ser
820

gta
Val

atc
Ile

acc
Thr

gct
Ala

agce
Ser
900

agc
Ser

cag

tgc
Cys

tca
Ser

aag
Lys

ttc
Phe
725

atc
Ile

gag
Glu

ctg
Leu

ttc
Phe

aag
Lys
805

ttc
Phe

gag
Glu

ttc
Phe

atc
Ile

gcc
Ala
885

agc
Ser

aag
Lys

cag

20735

cgc
Arg

tgc
Cys

atc
Ile
710

ctg
Leu

tgg
Trp

gat
Asp

ggc
Gly

ttt
Phe
790

ttc
Phe

att
Ile

gtg
Val

ttc
Phe

gag
Glu
870

cgg
Arg

ctt
Leu

agc
Ser

cag

ctg
Leu

atc
Ile
695

ccc
Pro

ctg
Leu

ctc
Leu

gag
Glu

ttc
Phe
775

gcc
Ala

atc
Ile

cca
Pro

att
Ile

aac
Asn
855

gag
Glu

gcc
Ala

gga
Gly

aac
Asn

€cg

-48-

cgc
Arg
680

ctg
Leu

acc
Thr

gtt
Val

tac
Tyr

atc
Ile
760

ctg
Leu

ttc
Phe

acc
Thr

gcc
Ala

gcc
Ala
840

aag

Lys

gtg
Val

acg
Thr

ggc
Gly

agc
Ser
920

ctg

665

cag
Gln

gtg
Val

agc
Ser

ttc
Phe

acc
Thr
745

atc
Ile

atc
Ile

aag
Lys

ttc
Phe

tat
Tyr
825

atc

Ile

atc
Ile

cgt
Arg

ctg
Leu

tcc
Ser
905

gaa
Glu

gcc

ccg
Pro

aaa
Lys

ttc
Phe

ctc
Leu
730

gcg
Ala

ttc
Phe

ggc
Gly

tcc
Ser

agc
Ser
810

gcc

Ala

ctg
Leu

tac
Tyr

tgc
Cys

cgc
Arg
890

acg
Thr

gac
Asp

cta

gcc
Ala

acc
Thr

cac
His
715

tgc
Cys

ccc
Pro

atc
Ile

tac
Tyr

cgg
Arg
795

atg
Met

agc
Ser

gca
Ala

atc
Ile

agc
Ser
875

cgc
Arg

gga
Gly

cca
Pro

acc

ttt
Phe

aac
Asn
700

cgc
Arg

acc
Thr

ccc
Pro

acg
Thr

acc
Thr
780

aag

Lys

ctc
Leu

acc
Thr

gcc
Ala

att
Ile
860

acc
Thr

agc
Ser

tcc
Ser

ttc
Phe

cag

ggc
Gly
685

cgt
Arg

aag
Lys

ttc
Phe

tca
Ser

tgc
Cys
765

tgc
Cys

ctg
Leu

atc
Ile

tat
Tyr

agc
Ser
845

ctc

Leu

gca
Ala

aac
Asn

acc
Thr

cca
Pro
925

caa

2427

2475

2523

2571

2619

2667

2715

2763

2811

2859

2907

2955

3003

3051

3099

3147

3195



Gln Pro Glu

gag
Glu

cag
Gln

cag
Gln

cag
Gln

cag
Gln

ccc
Pro
960

ttc
Phe
975

tca
Ser

acc
Thr

tct
Ser

aat
Asn

agg
Arg
990

acg
Thr

ctg
Leu

acc
Thr

tta
Leu

acg
Thr

gac
Asp

ggt
Gly

gtg
Val

gga
Gly

tcc
Ser

cca
Pro

gca
Ala

ggt
Gly

gga
Gly

ggc
Gly
aatggaagga
gaggaatcgc
cccgaattta
aaaaaaaaga
ggtcagattt
gctcagagat
caaatttgcc
tgccttgaca
atttatgaaa
gaaggtttgc
catgtttaga
ccaatgagct
tctgttgtaa

cagtattatt

Gln
930

Arg L

C
P

cag
Gln
945

cag
Gln

aga
Arg

tgc
Cys

a
L

t
P

ctg
Leu

agc
Ser

cac
His

c
G
9

acg
Thr

cga
Arg

cac
His
1010

gat
Asp

ctg
Leu
1025

gac
Asp

cag
Gln
1040

ctt
Leu

gta
Val
1055

act
Thr
1070

agc
Ser

gaagactggg

cccagactcc
gtcacaccat
agagccttgt
gctgttcacc
gaaactatgg
accactagag
acagactgaa
accatatgat
acccctccta
ttccaggatc
gtatctgtaa
tagtccatgg

gagctctatt

20735

Gln Gln

ys

CccC
ro

acc
Thr

ctg
Leu

ag
ys

cag
Gln

aag
Lys
965

tt
he

gat
Asp
980

gag
Glu

tcc
Ser

aac
Asn

ag
1n
95

tta
Leu

cag
Gln

cca
Pro

acc
Thr

gtc
Val

cag
Gln

cca
Pro

cgg
Arg

gag
Glu

tcc
Ser

agt
Ser

gtg
Val

gtt
Val

aca
Thr

gaa
Glu
ctagggagaa
tttcctctga
cttaaatgac
gtttctgtgg
cacatctaat
ctttaaacta
ctgagagtct
ttttaaatgt
attttgtctc
taccatatgt
acaagaatca
ttaatattcc
acaatataaa

tccccacccce

Gln

ctc
Leu
950

gtc
Val

cct
Pro

ctg
Leu

ctc
Leu

gaa
Glu

gtg
Val

tca
Ser

aac
Asn

Pro
935

cca
Pro

atc
Ile

cag
Gln

gag
Glu

Leu

cag
Gln

ttt
Phe

aag
Lys

A

c
G

g
G

a
A
9

gcc
Ala

1000

ccg
Pro
1015

aca
Thr
1030

gag
Glu
1045

cag
Gln
1060

gta
Val
1075

ctg
Leu

ggt
Gly

gac
Asp

agc
Ser

gtg
Val

la Leu Thr

caa
Gln

ag
1n

cga
Arg
955

gc
ly

agc
Ser
970

ggc
Gly

ac
sn
85

gcc
Ala

atg
Met

cag aaa ag
Gln Lys Se

cag
Gln

tgc
Cys

g
G

caa
Gln

ctg
Leu

g
G

cct
Pro

gaa
Glu

g
G

ttt
Phe

gtc
Val

a
I

tca t

Ser

aat
Asn

tgcagagagg tttcttgggg

ggaagaaggg
agtgaattga
ttgcatttgt
gtctcttcct
ccctccagag
gaaagacaga
tcacaacata
ctacctgctg
ctgcttctgt
cctcaaattg
tatatgtagc
ctgaaaaatg

actatcctca

-49-

a

C

C

C

t

a

a

(¢]

C

t

t

t

C

taatagaca
ccatgttcc
aaagcattg
tgttctatc
gtgcagact
tgtcaccag
ggagaatgt
tgctattat
caggacatg
taggaaggg
ttatcctta
cagtctggt

tcccataag

Gln
940

Gln

tct
Ser

cag
Gln

gtc
Val

acg
Thr

cac
His

gcc
Ala

c agc gat
r Ser Asp
1005

gg
ly

gaa
Glu
1020

cct
Pro
1035

ga
ly

ttg
Leu
1050

ag
1u

tc
le

agt
Ser
1065

aa

tcccagggaa
catcaaatgc
ctttaaaatt
agatctccac
ccacccaaca
gatgggacat
tcctgeccaa
atctcctcct
gtaacatcca
atactgatgc
actgcataaa
ggaaaatgct
ttatataagg

ctaagcctta

3243

3291

3339

3387

3432

3477

3522

3567

3609

3669

3729

3789

3849

3909

3969

4029

4089

4149

4209

4269

4329

4389

4449



tgtgagcccce
tcctgaagece
atagctgcta

atgttcccte

cagaccgggg

ccttaacctc
cccctcagag

acctagcaca

<210> 2
<211> 1078
<212> PRT
<213> Homo

<400> 2

Met Ala Phe
1

Thr Ser Ala

Ile Leu Gly

35

Gln Asp Leu

Phe Arg Gly

Ile Asn Ser

Ile Phe Asp

Phe Val

115

Ser

Asn
130

Cys Cys

Thr
145

Gly Ser

Tyr Ile Pro

ttcagggact
agatccaccc
gggtaggaaa
cagcagtggt
ttcaagccat
tctaagccac
ctcttatgtg

caataagcat

sapiens

Ser

Tyr

Tyr
20

Gly
Gly Leu
Lys Ser
Phe

Arg

Pro
85

Ser

Thr
100

Cys
Ala

Gln

Ser Glu

Gly Val

Cys

Pro

Phe

Arg

Trp

70

Ala

Asn

Asn

His

Ser

20735

caagggtcca
tatccctgta
gcgtggttcce
attaatactg
ggcttcgtca
agcttcttca
gattaaacga

tcaataaata

Cys Trp

Gln

Asp

Ile
40

Pro

Pro Glu

55

Leu Gln

Leu

Leu

Thr

Val

Ile
120

Lys

Ile
135

Pro

Thr Ala

150

Gln Val

165

Ser

Tyr Ala

gaagtccctc
cagagtaagt
aagaaagatc
ccggtcaccce
tttgcaagct
tctttaaaat
gataatgtat

ttagttaata

Val Leu Leu

10

Arg Ala Gln

25

His Phe Gly

Ser Val Glu

Ala Ile

75

Met

Asn Leu

90

Pro

Ser Ala

105

Lys

Asp Ser Leu

Ser Thr Ile

Val Ala Asn

155

Ser Ser

170

Ser

-50-

ccatctctac
tctcaattat
caccctcaaa
aggctctgga
gagtgactgt
aaggataata
ataaagtact

ttattaaaaa

Ala Leu Thr

Lys Lys Gly

30

Val Ala

45

Ala

Cys Ile

60

Arg

Phe Ala Ile

Thr Leu Gly

Glu Ala

110

Leu

Leu
125

Asn Asp

Ala
140

Val Val

Leu Leu Gly

Arg Leu Leu

cccaaagaat
tggcctgcta
tgtcagagct
gccagagaga
aggcagggaa
atcattcttt
ttagcctggt

aaaaa

Trp His

15

Asp Ile

Lys Asp

Tyr Asn

Glu Glu

80

Tyr
95

Arg
Thr Leu
Glu Phe
Gly

Ala

Phe
160

Leu

Ser Asn

175

4509

4569

4629

4689

4749

4809

4869

4924



Lys

Gln

Val

Lys

225

Glu

Glu

Gly

Thr

Ile

305

Ala

Val

Glu

Pro

Ser

385

Ile

Ser

Asp

Asn

Ala

Gly

210

Phe

Leu

Val

Pro

Gly

290

Ala

Leu

His

Glu

vVal

370

Asn

Ser

Tyr

Ile

Gln

Thr

195

Thr

Arg

Ile

Ile

Asp

275

Lys

Met

Lys

Pro

Thr

355

Asp

Ser

Ser

Asn

Tyr
435

Phe

180

Ala

Ile

Glu

Ser

Gln

260

Leu

Ile

Pro

Ala

Arg

340

Phe

Thr

Ser

Val

Val

420

Thr

Lys

Met

Ala

Glu

Gln

245

Asn

Glu

Trp

Gln

Gly

325

Lys

Asn

Phe

Thr

Glu

405

Tyr

Cys

Ser

Ala

Ala

Ala

230

Tyr

Ser

Pro

Leu

Tyr

310

Gln

Ser

Cys

Leu

Ala

390

Thr

Leu

Leu

Phe

Asp

Asp

215

Glu

Ser

Thr

Leu

Ala

295

Phe

Ile

Val

His

Arg

375

Phe

Pro

Ala

Pro

Leu

Ile

200

Asp

Glu

Asp

Ala

Ile

280

Ser

His

Pro

His

Leu

360

Gly

Arg

Tyr

Val

Gly
440

20735

Arg

185

Ile

Asp

Arg

Glu

Lys

265

Lys

Glu

Val

Gly

Asn

345

Gln

His

Pro

Ile

Tyr

425

Arg

Thr

Glu

Tyr

Asp

Glu

250

Val

Glu

Ala

Val

Phe

330

Gly

Glu

Glu

Leu

Asp

410

Ser

Gly

-51-

Ile

Tyr

Gly

Ile

235

Glu

Ile

Ile

Trp

Gly

315

Arg

Phe

Gly

Glu

Cys

395

Tyr

Ile

Leu

Pro

Phe

Arg

220

Cys

Ile

Val

Val

Ala

300

Gly

Glu

Ala

Ala

Ser

380

Thr

Thr

Ala

Phe

Asn

Arg

205

Pro

Ile

Gln

Val

Arg

285

Ser

Thr

Phe

Lys

Lys

365

Gly

Gly

His

His

Thr
445

Asp

190

Trp

Gly

Asp

His

Phe

270

Arg

Ser

Ile

Leu

Glu

350

Gly

Asp

Asp

Leu

Ala

430

Asn

Glu

Asn

Ile

Phe

Val

255

Ser

Asn

Ser

Gly

Lys

335

Phe

Pro

Arg

Glu

Arg

415

Leu

Gly

His

Trp

Glu

Ser

240

Val

Ser

Ile

Leu

Phe

320

Lys

Trp

Leu

Phe

Asn

400

Ile

Gln

Ser



Cys

Arg

465

Glu

Ser

Val

Leu

Asp

545

Cys

Thr

Glu

Thr

Phe

625

Pro

Ser

Gln

Val

Val

Ala

450

His

Cys

Pro

Tyr

Trp

530

Cys

Cys

Asp

Asn

Glu

610

Leu

Ile

Leu

Asp

Leu

690

Phe

Asp

Leu

Gly

Glu

Ala

515

Ser

Leu

Phe

Ala

His

595

Pro

Thr

Val

Leu

Trp

675

Cys

Glu

Ile

Asn

Asp

Asp

500

Lys

Ala

Glu

Ser

580

Thr

Phe

Ala

Lys

Cys

660

Thr

Ile

Ala

Lys

Phe

Leu

485

Gly

Lys

Phe

Gly

Cys

565

Ala

Ser

Gly

Phe

Ala

645

Cys

Cys

Ser

Lys

Lys

Thr

470

Val

Ser

Gly

Ser

Thr

550

Val

Cys

Cys

Ile

Val

630

Thr

Phe

Arg

Cys

Ile

Val

455

Asn

Gly

Ile

Glu

Arg

535

Arg

Glu

Asn

Ile

Ala

615

Leu

Asn

Ser

Leu

Ile

695

Pro

Glu

Asn

Asn

Val

Arg

520

Glu

Lys

Cys

Lys

Ala

600

Leu

Gly

Arg

Ser

Arg

680

Leu

Thr

20735

Ala

Met

Tyr

Phe

505

Leu

Val

Gly

Pro

Cys

585

Lys

Thr

Val

Glu

Ser

665

Gln

Val

Ser

Trp

Gly

Ser

490

Lys

Phe

Pro

Ile

Asp

570

Pro

Glu

Leu

Phe

Leu

650

Leu

Pro

Lys

Phe

-52-

Gln

Glu

475

Ile

Glu

Ile

Phe

Ile

555

Gly

Asp

Ile

Phe

Ile

635

Ser

Phe

Ala

Thr

His

Val

460

Gln

Ile

Val

Asn

Ser

540

Glu

Glu

Asp

Glu

Ala

620

Lys

Tyr

Phe

Phe

Asn

700

Arg

Leu

Val

Asn

Gly

Glu

525

Asn

Gly

Tyr

Phe

Phe

605

Val

Phe

Leu

Ile

Gly

685

Arg

Lys

Lys

Thr

Trp

Tyr

510

Glu

Cys

Glu

Ser

Trp

590

Leu

Leu

Arg

Leu

Gly

670

Ile

Val

Trp

His

Phe

His

495

Tyr

Lys

Ser

Pro

Asp

575

Ser

Ser

Gly

Asn

Leu

655

Glu

Ser

Leu

Trp

Leu
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480

Leu

Asn

Ile

Arg

Thr

560

Glu

Asn

Trp

Ile

Thr

640
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Pro
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705 710 715 720

Leu Asn Leu Gln Phe Leu Leu Val Phe Leu Cys Thr Phe Met Gln Ile
725 730 735

Val Ile Cys Val Ile Trp Leu Tyr Thr Ala Pro Pro Ser Ser Tyr Arg
740 745 750

Asn Gln Glu Leu Glu Asp Glu Ile Ile Phe Ile Thr Cys His Glu Gly
755 760 765

Ser Leu Met Ala Leu Gly Phe Leu Ile Gly Tyr Thr Cys Leu Leu Ala
770 775 780

Ala Ile Cys Phe Phe Phe Ala Phe Lys Ser Arg Lys Leu Pro Glu Asn
785 790 795 800

Phe Asn Glu Ala Lys Phe Ile Thr Phe Ser Met Leu Ile Phe Phe Ile
805 810 815

Val Trp Ile Ser Phe Ile Pro Ala Tyr Ala Ser Thr Tyr Gly Lys Phe
820 825 830

Val Ser Ala Val Glu Val Ile Ala Ile Leu Ala Ala Ser Phe Gly Leu
835 840 845

Leu Ala Cys Ile Phe Phe Asn Lys Ile Tyr Ile Ile Leu Phe Lys Pro
850 855 860

Ser Arg Asn Thr Ile Glu Glu Val Arg Cys Ser Thr Ala Ala His Ala
865 870 875 880

Phe Lys Val Ala Ala Arg Ala Thr Leu Arg Arg Ser Asn Val Ser Arg
885 890 895

Lys Arg Ser Ser Ser Leu Gly Gly Ser Thr Gly Ser Thr Pro Ser Ser
900 905 910

Ser Ile Ser Ser Lys Ser Asn Ser Glu Asp Pro Phe Pro Gln Pro Glu
915 920 925

Arg Gln Lys Gln Gln Gln Pro Leu Ala Leu Thr Gln Gln Glu Gln Gln
930 935 940

Gln Gln Pro Leu Thr Leu Pro Gln Gln Gln Arg Ser Gln Gln Gln Pro
945 950 955 960

Arg Cys Lys Gln Lys Val Ile Phe Gly Ser Gly Thr Val Thr Phe Ser
965 970 975
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Leu Ser Phe Asp Glu Pro Gln Lys Asn Ala Met Ala His Arg Asn Ser
980 985 990

Thr His Gln Asn Ser Leu Glu Ala Gln Lys Ser Ser Asp Thr Leu Thr
995 1000 1005

Arg His Gln Pro Leu Leu Pro Leu Gln Cys Gly Glu Thr Asp Leu
1010 1015 1020

Asp Leu Thr Val Gln Glu Thr Gly Leu Gln Gly Pro Val Gly Gly
1025 1030 1035

Asp Gln Arg Pro Glu Val Glu Asp Pro Glu Glu Leu Ser Pro Ala
1040 1045 1050

Leu Val Val Ser Ser Ser Gln Ser Phe Val Ile Ser Gly Gly Gly
1055 1060 1065

Ser Thr Val Thr Glu Asn Val Val Asn Ser

1070 1075
<210> 3
<211> 49
<212> ADN

<213> ©Nhén tao

<220>
<223> doan mdi

<400> 3
actaatacga ctcactatag ggaccatggc attttatagc tgctgctgg

<210> 4
<211> 29
<212> ADN

<213> ©Nhén tao

<220>
<223> doan mdi

<400> 4
ttatgaattc actacgtttt ctgtaacag
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Fig.1
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