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Linh vwe k§ thuat dwoc dé cap

Sang ché dé xuat polypeptit c6 hoat tinh phospholipaza C, phan tir axit nucleic aé
ma hoa polypeptit va ché pham enzym bao gdm polypeptit .

Tinh trang ky thuit ciia sang ché

Loai nhya la budc quan trong trong qua trinh tinh ché dau va chét béo. Qua trinh
loai nhua truyén thdng bang cach hydrat héa c6 chi phi kinh té cao, tiéu thu nhiéu nguyén
vét liéu va ning lugng va gy 6 nhiém moi trudng nghiém trong. Trong nhitng nam gan
day, nhiéu nghién ctru da dugc danh dé ap dung viéc loai nhua bang enzym trong qui
trinh loai nhua cta qu4 trinh tinh ché dau va chét béo. So v&i phuong phép truyén thong,
phuong phép loai nhua bang enzym c6 céc loi thé 16n vé bao vé moi trudng, hidu qua
kinh té, va chét lugng, v.v., vi c6 thé cai thién cac loi ich kinh té, lam giam ti€u thyu va
phat xa nang lwong va lam gidm 6 nhiém mai trudng sinh thai. Mot loai trong s céc
enzym dugc st dung trong qua trinh loai nhua cua dau va chét béo 1a phospholipaza.
Phospholipaza C (PLC) thé hién cac loi thé dang ké, nhu ting hiéu sudt clia cac
diaxylglyxerol (DAG) va giam that thoat san luong dau, so véi cac enzym khac dé loai
nhuya.

Phospholipaza C dic hiéu phosphatidylcholin tir Bacillus cereus (BC-PC-PLC) la
phospholipaza C dugc nghién ctru trude day. Chiéu dai ddy da cia BC-PC-PLC 14 283
axit amin, bao gdm peptit tin hiéu gdm 24 axit amin va peptit din gbém 14 axit amin.
Peptit trudng thanh gém 245 céc axit amin (xem, vi du, Johansen, T., Holm,T., Guddal,
P.H., Sletten, K., Haugli, F.B., Little, C.(1988). “Cloning and sequencing of gene
encoding the phosphatidylcholine-preferring phospholipase C of Bacillus cereus.” Gene
65(2):293-304).

b3 co6 bao céo réng cac vi tri hoat dong ctia BC-PC-PLC kiéu dai 12 Glu4, Asp55,
Tyr56, Glul46, Ser64, Thr65, Phe66, Phe70, 11e80, Thr133, Asnl34, Leul35, Serl43
(xem, vi du, Hough, e., Hansen, L.K., birknes, B., jynge, K., Hansen, S., hordvik, A.,
little, C., Dodson, e., derewenda, Z. (1989) “High-resolution (1,5 A) crystal structure of
phospholipase C from Bacillus cereus.” Nature. 338:357-60).
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C4u truc tinh thé cia BC-PC-PLC da duoc bao céo, gdm c6 nhidu ving X04n va it
nhét ba vi tri gén két Zn**, vai vi tri xtic tac & axit aspartic & vi tri 55 (vi du, xem Hough,
e., Hansen, L K., birknes, B., jynge, K., Hansen, S., hordvik, A., little, C., Dodson, e.,
derewenda, Z. (1989) “High-resolution (1,5 A) crystal structure of phospholipase C
from Bacillus cereus.” Nature. 338:357-60). Su biéu hién khong ddng nhit cia BC-PC-
PLC it dugc nghién ctu. Da c6 bdo cdo rang BC-PC-PLC duogc biéu hién trong Bacillus
subtilis va Pichia pastoris (ching han, xem Durban, M.A., silbersack, J., schweder, T.,
Schauer, F., bornscheuer, U.T. (2007) High level expression of recombinant
phospholipase C from Bacillus cereus in Bacillus subtilis. Appl Microbiol Biotechnol
74(3):634-639; va Seo, K. H, Rhee J. I. (2004) High-level expression of recombinant
phospholipase C from Bacillus cereus in Pichia pastoris and its characterization.
Biotechnol Lett 26(19):1475-1479).

Tuy nhién, do 4n dinh nhiét cia phospholipaza C da biét kém, c6 thé khong chiu
duoc trén 60°C. Do d6, nhiét do loai nhua t6i wu can phai duge kiém sodt & 50°C, lam
han ché viéc chép nhén no trong cong nghi€p. Néu d6 6n dinh nhiét ctia phospholipaza
C ¢6 thé dugc cai thién mot cach hitu hiéu, ¢ thién vi cho su chép nhan trong cong
nghiép ctia phospholipaza C vi cic ly do bao gbm: thir nhét, nhiét d6 cao hon trong qua
trinh loai nhua c6 thé 1am giam dg nhét cua dAu, cai thién su tach dau va phospholipit,
lam giam déu bi cubn theo phospholipit, va gia ting hon nita san lugng cta dau; thir hai,
hién nay, PLC va PLA1 dugc sir dung phdi hop d loai nhya sdu. CN201480017114.5
boc 16 PLA1 méi v6i nhiét do loai nhya t&i uu bang 65°C, nén PLC bén nhiét hon dugc
wa thich hon cho qua trinh loai nhua cing v6i PLA1. Ngoai ra, doi khi nhi€t do cua dau
thd s& vuot qua 50°C trong qué trinh bao quan, ddc bi¢t 1a khi thoi tiét co nhiét do cao,
nén néu nhiét do phén Ung tdi wu ctia PLC thép hon 50°C, cAn nuéc lanh nhiéu hon dé
lam ngudi diu tho, din dén tiéu thu nang lugng 16n. Do d6, s& c6 gié trj kinh té va thuc
tidn to 16n khi phét trién dugc mot polypeptit mdi v6i hoat tinh phospholipaza C bén
nhiét.

Ban chit ky thuit ciia sang ché

Theo khia canh thir nhat, séng ché d& xuét polypeptit c6 hoat tinh phospholipaza

C, trong d6 polypeptit nay cé 1) trinh tu axit amin thé hién trong SEQ ID No: 2 véi cac

su thay thé axit amin & mot hodc nhiéu vi tri, trong d6 mdt hodc nhi€u vi tri dugc chon
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tir nhom bao gdm: vi tri 6, 8, 10, 104, 205 hodc phdi hop bat ky cia chung cta trinh ty
axit amin thé hién trong SEQ ID No: 2; hodc

2) c6 do tuong ddng it nhat 80%, tét hon 1a it nhat 85%, tét hon nita 14 it nhat 90%,
tt hon nita 1a it nht 95%, tot hon nita 1a it nhit 97%, tét hon nita 14 it nhat 98%, tot
hon nita 13 it nh&t 99% véi 1), va it nhit mot trong s6 cac vi tri 6, 8, 10, 104 va 205 khac
biét vai vi tri 6, 8, 10, 104 va 205 cua trinh ty axit amin thé hién trong SEQ ID No: 2.

Theo mot sb phuong an, céc sy thay thé axit amin xay ra & tat ca vitri 6, 8, 10, 104
va 205 ctia trinh ty axit amin thé hién trong SEQ ID No: 2.

Theo mdt sb phuong 4n, axit amin lysin 6 vi tri 6 cla trinh ty axit amin thé hién
trong SEQ ID No: 2 dugc thay thé bang prolin, glyxin, hydroxyprolin, serin hogc
threonin.

Theo mdt sd phuong 4n, lysin & vi tri 6 cua trinh tu axit amin thé hién trong SEQ
ID No: 2 duoc thay thé bang prolin.

Theo mot $6 phuong an, axit amin lysin & vi tri 8 cua trinh tu axit amin thé hién
trong SEQ ID No: 2 dugc thay thé béng isoleuxin, leuxin, valin, methionin, alanin,
phenylalanin hodc n-leuxin.

Theo mot s6 phuong éan, lysin ¢ vi tri 8 cla trinh tu axit amin thé hién trong SEQ
ID No: 2 dugc thay thé bang isoleuxin.

Theo mot sb phuong 4n, axit amin glyxin ¢ vi tri 10 cua trinh tu axit amin thé hién
trong SEQ ID No: 2 dugc thay thé bang threonin hodc serin.

Theo mdt sé phuong 4an, glyxin & vi tri 10 cla trinh tw axit amin thé hién trong SEQ
ID No: 2 dugc thay thé bang threonin.

Theo mot sb phuong 4n, axit amin lysin & vi tri 104 cua trinh ty axit amin thé hién
trong SEQ ID No: 2 dugc thay thé bang glyxin hogc prolin.

Theo mot sé phuong 4n, lysin & vi tri 104 cta trinh tyr axit amin thé hién trong SEQ
ID No: 2 dugc thay thé bang glyxin.

Theo mdt sb phuong 4n, axit amin serin ¢ vi tri 205 cua trinh tu axit amin thé hién
trong SEQ ID No: 2 dugc thay thé bang tyrosin, tryptophan, phenylalanin, hodc
threonin.

Theo mot sd phuong an, serin & vi tri 205 cta trinh ty axit amin thé hién trong SEQ

ID No: 2 dugc thay thé bang tyrosin.
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Theo mdt sé phuong 4n, trinh ty axit amin cta polypeptit bao gbm trinh ty axit
amin nhu dugc thé hién trong SEQ ID No: 4.

Theo mot s6 phuong 4n, trinh ty axit amin ctia polypeptit gbm c6 trinh ty axit amin
nhu duoc thé hién trong SEQ ID No: 4.

Theo khia canh thi hai, sang ché dé xuét polypeptit phan 1ap, trong d6 polypeptit
ndy c6 do ddng nhét 80%, tt hon 12 it nhAt 85%, tbt hon nita 1a it nhat 90%, tot hon nita
I3 it nhét 95%, tét hon nita 1a it nhit 97%, t6t hon nita la it nhat 98%, va tot hon nita 1a
it nhit 99% v&i trinh tu axit amin duge thé hién trong SEQ ID No: 4, va polypeptit phan
1ap ¢6 prolin, isoleuxin, threonin, glyxin va tyrosin & cac gbc axit amin twong Umg Vi
vitri 6, 8, 10, 104 va 205 ctia SEQ ID NO: 4, tvong ung. Tt hon 13, polypeptit nay thu
duogc tir Bacillus subtilis.

Theo khia canh tht ba, sang ché d& xuét phan tir axit nucleic ma hoa polypeptit nhur
dugc mo ta theo khia canh thir nhét hogc thir hai.

Theo mot s6 phuong 4n, phén tr axit nucleic bao gbm trinh ty axit nucleic thé hién
trong SEQ ID No: 3.

Theo mdt s& phuong 4n, trinh ty cia phén tir axit nucleic 1a nhu dugc thé hién trong
SEQ ID No: 3.

Theo khia canh thir tu, sang ché dé xuét vecto chira phan tir axit nucleic nhu duge
md t4 theo khia canh thir ba.

Theo mot sb phuong an, vecto 1a vecto biéu hién.

Theo mot ) phuong an, vecto dugc thiét ké dé biéu hién trong cac té bao c6 nhan
dién hinh hodic chua c6 nhan dién hinh.

Theo mot sb phuong an, vecto dugc thiét ké dé biéu hién trong céac té bao vi khudn,
cac t& bao ndm, cac té bao nim men, cac t& bao dong vat c6 vi, cac té bao con trung,
hodc céac té bao thuc vat.

Theo khia canh tht ndm, sang ché dé xuét t& bao bao gdm phan tir axit nucleic nhu
dugc mo ta theo khia canh thit ba hodc vecto nhu duge md ta theo khia canh thi tu.

Theo mét sd phuong an, té bao 1a t& bao c6 nhan dién hinh hodc té bao chua c6
nhan dién hinh.

Theo mdt s6 phuong an, té bao 1a té bao vi khuén, t bao nam, té bao nim men, té

bao dong vat c6 vi, t€ bao cdn tring, hodc t€ bao thuc vat.

4
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Theo khia canh th{r sdu, sang ché dé xuit phospholipaza C dugc tao ra béi té bao
nhu dugc md ta theo khia canh thr nam.

Theo khia canh thir bay, sang ché dé xuét viéc str dung polypeptit nhu duge md ta
theo khia canh thitr nhit hodc thir hai, hodc polypeptit dugc ma hoéa boi phan i axit
nucleic nhu dugc md ta theo khia canh tht ba, hodc polypeptit duoc ma hoa bai vecto
nhu duge mo ta theo khia canh tha tu, hodc canh thang 1én men, ph?m c0 hodc polypeptit
duoc biéu hién boi té bao nhu dugc md ta theo khia canh thir nam, hodc phospholipaza
C nhu dugc md ta theo khia canh thr sdu dudi dang phospholipaza C.

Theo mot sb phuong 4n, sir dung 1a st dung trong qué trinh loai nhwa cia dau va
chit béo.

Theo khia canh tht tim, sang ché dé xuit ché phdm enzym, bao gdm polypeptit
nhu duoc mo ta theo khia canh thir nhat hodc thtt hai, hodc polypeptit dugc ma hoa boi
phan tir axit nucleic nhu duge md ta theo khia canh thir ba, hodc polypeptit dugc mé hoa
bdi vecto nhu dugc md ta theo khia canh tht tu, hodc polypeptit dugc biéu hién boi té
bao nhu dugc md ta theo khia canh thi nam, hodc phospholipaza C nhu dugc md ta theo
khia canh thir sau, va it nhit mot enzym loai nhya.

Theo mdt sb phuong an, it nhat mot enzym loai nhya dugc chon tir nhém bao gém:
phospholipaza A1, phospholipaza Az, phospholipaza B, phospholipaza D, pectinaza va
mananaza.

Theo khia canh thi chin, sang ché dé xuét viéc stt dung polypeptit nhu dwgc mé ta
theo khia canh thir nhét hodc tht hai, hodc phén ti axit nucleic nhu dugc mo ta theo
khia canh thtr ba, hodc vecto nhu duge md ta theo khia canh thir tu, hodc té bao nhu
dugc mo ta theo khia canh thir ndm, hodc ché ph'ém enzym nhu dugc mo ta theo khia
canh tht tdm trong qua trinh didu ché enzym dé loai nhua.

M ta vin tit cac hinh vé

Fig.1 la duong cong chuén cua hoat tinh phospholipaza.

Fig.2 thé hién su so sanh dd dn dinh nhiét gitta PLC-9-49 va PLC-
N63DN131SN134D-Y56H, trong d6 cac vong tron thé hién PLC-9-49 va cac hinh tam
giac thé hién PLC-N63DN131SN134D-Y56H.

Fig.3 thé hién lugng ting DAG cta qua trinh loai nhyua bang PLC-9-49 va PLC-
N63DN131SN134D-Y56H & 55°C va 60°C, tuong tng, so voi dau tho.
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MO ta trinh ty

SEQ ID No: 1 1a trinh tu axit nucleic md hoa PLC-N63DN131SN134D-YS6H.

SEQ ID No: 2 14 trinh ty axit amin cia PLC-N63DN131SN134D-Y56H.

SEQ ID No: 3 1a trinh tu axit nucleic ma héa PLC-9-49.

SEQ ID No: 4 1a trinh ty axit amin cia PLC-9-49.

MO ta chi tiét sang ché
Dinh nghia

Nhu duge st dung & diy, phosphatidylcholin phospholipaza C ddc hiéu va
phospholipaza C lya chon phosphatidylcholin ¢6 cung y nghia va co thé hiéu mot cach
dé dang bdi nguodi c6 k§ nang trong linh vuce k¥ thudt nay. Nhu dugc st dung & déy, chir
viét tit, PC-PLC, ¢6 nghia 1 dé chi phosphatidylcholin phospholipaza C dac hiéu hodc
phospholipaza C lya chon phosphatidylcholin.

Nhu duge st dung & ddy, vi du vé phosphatidylcholin phospholipaza C ddc hicu la
phosphatidylcholin phospholipaza C dédc hiéu cta Bacillus cereus, dugc viét tat 1a BC-
PC-PLC & ddy. Cin phai hiéu ring BC-PC-PLC c6 thé thé hién khong chi
phosphatidylcholin phospholipaza C déc hi€éu kiéu dai cua Bacillus cereus, nhung cling
thé hién thé dot bién thu duoc dya trén phosphatidylcholin phospholipaza C dac hiéu
kidu dai nhu vay & day.

Trong trudng hop trong d6 vi tri clia axit amin dugc bidu thi bang cac con sb ¢ day,
cac con sb dung dé chi vi tri axit amin trong SEQ ID No: 2. SEQ ID No: 2 1a trinh tu
axit amin cua thé dot bién phosphatidylcholin phospholipaza C dic hiéu PLC-
N63DN131SN134D-YS6H cta Bacillus cereus.

Céc chit viét tit c6 mdt chit hodc c6 ba chit cla cac axit amin dugc sit dung quéc
té duoc st dung & day.

Thuét ngits “polypeptit”, “peptit” va “protein” dugc sit dung ¢ day co thé duogc st
dung thay cho nhau dé chi polyme dugc tao ra boi sy lién két cua nhiéu axit amin nho
céc lien két peptit. Cac axit amin c6 thé 13 cac axit amin xuét hién trong tu nhién hoic
cac chat tuong tu dugc tdng hop nhan tao.

Cac thuat ngit “axit nucleic” va “polynucleotit” duoc st dung & day co thé dugc sir

dung thay cho nhau, bao g?)m nhung khong bi gigi han & ADN, ARN, v.v.. Céac nucleotit
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c¢6 thé 12 céc nucleotit xudt hién trong tu nhién hodc cac chét tuong tu dugc téng hop
nhén tao.

Céc té bao nhu duoc st dung & day c6 thé 12 c4c té bao c6 nhan dién hinh hodc cac
té bao chua c6 nhan dién hinh, ching han, nhung khong bi gi¢i han & céc té bao vi
khuén, céc t& bao ndm, cac té bao ndm men, cac té bao dong vat c6 v, cac té bao con
trung hodc cac té bao thuc vat.

Thuét ngit “su thay thé bao toan” nhu duge st dung & day dung @& chi sy thay d6i
trong thanh phan axit amin ctia protein ma khong lam thay d6i dang ké hoat tinh ctia
protein. Do d6, “su thay thé bao toan” cia trinh tu axit amin dic hiéu ding dé chi su
thay thé cta cac axit amin khong quan trong d6i véi hoat tinh protein, hodc su thay thé
cua cac axit amin br?mg c4c axit amin khéac vé6i cac tinh chat tuong tu (nhu do axit, do
bazo, dién tich dwong hodc 4m, phin cuc hodc khong phan cuc, v.v.), sao cho ngay ca
su thay thé clia cac axit amin quan trong s& khong lam thay d6i dang ké hoat tinh.

Thuét ngir “dot bién bdo hoa ngﬁu nhién” dugc st dung ¢ day dung dé chi qué trinh
st dung céc codon thoéai bién NNK trong cac doan mdi PCR dbi véi vi tri can duge dot
bién, ma c6 thé bao gf”)m tAt ca 20 axit amin dé dat dugc dot bién bao hoa. Trong ltc do,
do nhiéu vi tri dugc chon dé gy dot bién, su phéi hop 13 ngiu nhién. Phuong phép nay
duoc goi 1a dot bién bio hoa ngiu nhién theo sang ché.

Pa biét rd trong linh vuc k¥ thuét nay 1a tao ra cac thay thé bao toan biang cac axit
amin ¢6 céc chirc nang twong tu. Chang han, cac thay thé axit amin béao toan khac dbi
vGi mdi axit amin dugc liét ké nhu sau:

Su thay thé bao toan cla alanin (ALA) 1a valin (Val)*, leuxin (Leu) va isoleuxin
(Ile);

Su thay thé bao toan ctia arginin (Arg) 12 lysin (Lys)*, glutamin (Gln) va asparagin
(Asn);

Su thay thé bao toan ctia asparagin (Asn) 1a glutamin (Gln)*, histidin (His), lysin
(Lys), arginin (Arg) va axit aspartic (Asp);

Su thay thé bao toan ctia axit aspartic (Asp) la axit glutamic (Glu)* va asparagin
(Asn);

Su thay thé bao toan ctia xystein (Cys) 1a serin (Ser);
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Su thay thé bao toan ctia glutamin (Gln) 1a asparagin (Asn)*, histidin (His) va lysin
(Lys);

Sy thay thé bao toan cla axit glutamic (Glu) 1a axit aspartic (Asp)*, axit y-
hydroxyglutamic (Gla);

Su thay thé bao toan cla glyxin (Gly) 12 prolin (Pro);

Sy thay thé bao toan cua histidin (His) 12 asparagin (Asn), glutamin (Gln), lysin
(Lys), arginin (Arg)*;

Su thay thé bao toan ctia isoleuxin (Ile) 1& leuxin (Leu)*, valin (Val), methionin
(Met), alanin (Ala), phenylalanin (Phe) va n-leuxin (Nle);

Sy thay thé bao toan ctia leuxin (Leu) 1 n-leuxin (Nle), isoleuxin (Ile)*, valin (Val),
methionin (Met), alanin (Ala), phenylalanin (Phe);

Su thay thé bao toan cta lysin (Lys) 1a arginin (Arg)*, glutamin (Gln), asparagin
(Asn) va ornithin (Orn);

Su thay thé bao toan ctia methionin (Met) 1 leuxin (Leu)*, isoleuxin (Ile),
phenylalanin (Phe) va n-leuxin (Nle);

Su thay thé bao toan ctia phenylalanin (Phe) 1a leuxin (Leu)*, valin (Val), isoleuxin
(Ile) va alanin (Ala);

Su thay thé bao toan ctia prolin (Pro) 12 glyxin (Gly)*, hydroxyprolin (Hyp), serin
(Ser), threonin (Thr);

Su thay thé bao toan ctia serin (Ser) 1a threonin (Thr);

Su thay thé bao toan cta threonin (Thr) 1a serin (Ser);

Su thay thé bao toan cia tryptophan (Trp) 1a tyrosin (Tyr);

Su thay thé bao toan cuia tyrosin (Tyr) 1a tryptophan (Trp), phenylalanin (Phe)*,
threonin (Thr) va serin (Ser);

Su thay thé bao toan cua valin (Val) la isoléuxin (Ile), leuxin (Leu)*, methionin
(Met), phenylalanin (Phe), Alanin (Ala) va n-leuxin (Nle).

Trong d6 * 1a su thay thé bao toan dugc uu tién.

Ngoai ra, xem Creighton, Proteins: Structures and Molecular Properties, W.H.

Freeman and company, New York (xuét ban 1an thir hai, 1992).

Mo ta phuong an
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Trong don CN201510946696.1 truéc day cua tac gia sang ché, bbn axit amin cia
BC-PC-PLC (nghia la c4c axit amin ¢ céc vi tri 56, 63, 131 va 134) bi d6t bién thanh
histidin (Y56H), axit aspartic (N63D), serin (N131S) va axit aspartic (N134D), tuong
tmg. Trinh ty axit amin dot bién duoc thé hién trong SEQ ID No: 2, va trinh tu ma héa
dugc thé hién trong SEQ ID No: 1, ma ¢ ddy con dugc goi la “PLC-N63DN131SN134D-
Y56H”. Hoat tinh enzym ddc hiéu cia PLC-N63DN131SN134D-Y56H cao hon hoat
tinh cia BC-PC-PLC kiéu dai, nhung thé dot bién nhu viy khong 6n dinh va khong thé
chiu duoc nhidt do trén 60°C, véi nhiét do loai nhya t6i wu bing 50°C, han ché viée sit
dung thé dot bién nay trong cong nghiép.

Tht nhét, nhiét do cao hon trong qu4 trinh loai nhya c6 thé 1am giam d) nhét cua
dau, cai thién su tach cia dau va phospholipit, lam giam dau bi cudn theo phospholipit,
va gia tang hon nita san luong cua dau; thir hai, hién nay, PLC va PLA1 dugc st dung
phdi hop d6i v6i qua trinh loai nhya sdu. CN201480017114.5 boc 16 PLA1 méi véi
nhiét do loai nhua tdi wu béng 65°C (xem doan [0173] cia CN105073985A), nén mong
mudn c¢6 mét PLC chiu nhiét t5t hon dé phéi hop v6i nhiét d§ loai nhua nhu vy trong
qua trinh loai nhya cung v6i PLA1. Ngoai ra, d6i khi nhiét do cua dau thé s& vuot qua
50°C trong qua trinh bao quan, déc biét 1a trong didu kién thoi tiét c6 nhiét do cao, nén
néu nhiét do phén Ung tdi wu cua PLC thép hon 50°C, can dén luong nudce lanh nhiéu
hon dé 1am mat dau tho, din dén tiéu thu luong niang luong 16n. Do do, dé cai thién d6
4n dinh nhiét va/hoic kha ning ap dung cuia phospholipaza C, tac gia sang ché da cai
tién PLC-N63DN131SN134D-Y56H, va tao ra cac phat minh khéc nhau ciia séng ché.

Theo khia canh thir nhit, sang ché dé xuét polypeptit c6 hoat tinh phospholipaza
C. Polypeptit nay c6 1) trinh ty axit amin thé hién trong SEQ ID No: 2 v6i cac thay thé
axit amin & mot hodc nhiéu vi tri, trong d6 mot hodc nhiéu vi tri dugc chon tir nhém bao
gém vi tri 6, 8, 10, 104, 205 hodc phéi hop bat ky cta chung c6 trinh tu axit amin thé
hién trong SEQ ID No: 2; hofic 2) c6 do twong ddng it nhét 80%, tot hon 14 it nhét 85%,
tét hon nita 13 it nhat 90%, tt hon nita 1a it nhit 95%, t6t hon nita la it nhat 97%, tt
hon nira 13 it nhat 98%, t6t hon nita 1 it nhat 99% véi 1), va it nhét mot trong s cac vi
tri 6, 8, 10, 104 va 205 khac biét vdi vi tri 6, 8, 10, 104 va 205 cua trinh tu axit amin thé
hién trong SEQ ID No: 2.

Theo mot sb phuong an, cac su thay thé axit amin xay ra & tAt ca céc vi tri 6, 8, 10,

104 va 205 trong trinh ty axit amin thé hién trong SEQ ID No: 2.
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Theo mdt sd phuong 4n, axit amin ¢ vi tri 6 cla trinh tu axit amin thé hién trong
SEQ ID No: 2 duogc thay thé bang mdt axit amin khac.

Theo mét s6 phuong 4an, axit amin & vi trf 8 cua trinh tu axit amin thé hién trong
SEQ ID No: 2 duogc thay thé bang mot axit amin khac.

Theo mdt sb phuong 4n, axit amin & vi tri 10 cta trinh tu axit amin thé hién trong
SEQ ID No: 2 dugc thay thé bang mot axit amin khéc.

Theo mdt sb phuong 4n, axit amin & vi tri 104 cla trinh ty axit amin thé hién trong
SEQ ID No: 2 dugc thay thé biang mot axit amin khéc.

Theo mét sb phuong 4n, axit amin & vi tri 205 cta trinh tu axit amin thé hién trong
SEQ ID No: 2 dugc thay thé bang mot axit amin khéc.

Theo mot sb phuong an, cdc axit amin & céc vi tri 6 va 8 cia trinh tu axit amin thé
hién trong SEQ ID No: 2 dugc thay thé bang cac axit amin khéc.

Theo mot sd phuong an, cac axit amin ¢ cac vi tri 6 va 10 cua trinh tu axit amin thé
hién trong SEQ ID No: 2 dugc thay thé bang cac axit amin khéc.

Theo mdt sd phuong 4n, cic axit amin & cc vi tri 6 va 104 cua trinh tu axit amin
thé hién trong SEQ ID No: 2 dugc thay thé bang cac axit amin khéc.

Theo mt sb phuong 4n, céc axit amin & céc vi tri 6 va 205 cua trinh ty axit amin
thé hién trong SEQ ID No: 2 dugc thay thé bang cac axit amin Khéc.

Theo mot sb phuong én, cac axit amin ¢ cac vi tri 8 va 10 cua trinh tu axit amin thé
hién trong SEQ ID No: 2 dugc thay thé bang cac axit amin khac.

Theo mot s6 phuong 4n, cac axit amin & cac vi tri 8 va 104 cua trinh tu axit amin
thé hién trong SEQ ID No: 2 dugc thay thé bang cac axit amin khéc.

Theo mot sb phuong an, cac axit amin & cc vi tri 8 va 205 cua trinh tu axit amin
thé hién trong SEQ ID No: 2 duogc thay thé bing cAc axit amin khéc.

Theo mdt sb phuong 4n, céc axit amin & cac vi tri 10 va 104 cua trinh tu axit amin
thé hién trong SEQ ID No: 2 dugc thay thé bang cac axit amin Khac.

Theo mét sb phuong an, cé4c axit amin & cic vi tri 10 va 205 cua trinh tu axit amin
thé hién trong SEQ ID No: 2 dugc thay thé bang cac axit amin khéc.

Theo mot sb phuong 4n, cac axit amin & cac vi tri 104 va 205 cua trinh tu axit amin

thé hién trong SEQ ID No: 2 dugc thay thé bang cac axit amin khac.
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Theo mot ) phuong 4n, cc axit amin & cac vi tri 6, 8 va 10 cua trinh tu axit amin
thé hién trong SEQ ID No: 2 dugc thay thé bang cAc axit amin khéc.

Theo mdt ) phuong an, céc axit amin & cac vi tri 6, 8 va 104 cua trinh tu axit amin
thé hién trong SEQ ID No: 2 dugc thay thé bang cac axit amin khéc.

Theo mdt s6 phuong 4n, cac axit amin 6 cc vi tri 6, 8 va 205 cua trinh ty axit amin
thé hién trong SEQ ID No: 2 dugc thay thé bang cac axit amin khéc.

Theo mdt sb phuong 4n, céc axit amin & cac vi tri 6, 10 va 104 cua trinh tu axit
amin thé hién trong SEQ ID No: 2 dugc thay thé bang cac axit amin khéc.

Theo mdt sb phuong an, cic axit amin ¢ cac vi tri 6, 10 va 205 cua trinh tu axit
amin thé hién trong SEQ ID No: 2 dugc thay thé bang cac axit amin khéc.

Theo mot ) phuong 4n, c4c axit amin & cac vi tri 6, 104 va 205 cua trinh tu axit
amin thé hién trong SEQ ID No: 2 dugc thay thé bang cac axit amin khéc.

Theo mét sd phuong é&n, cic axit amin & cac vi tri 8, 10 va 104 cua trinh tu axit
amin thé hién trong SEQ ID No: 2 dugc thay thé bang cac axit amin khéc.

Theo mdt sb phuong an, cac axit amin & céac vi tri 8, 10 va 205 cua trinh tu axit
amin thé hién trong SEQ ID No: 2 dugc thay thé bang cac axit amin khéc.

Theo mdt sb phuong 4n, céc axit amin 6 cac vi tri 8, 104 va 205 cia trinh tu axit
amin thé hién trong SEQ ID No: 2 dugc thay thé bang cAc axit amin khéc.

Theo mdt sb phuong 4n, cc axit amin ¢ cac vi tri 10, 104 va 205 cua trinh tu axit
amin thé hién trong SEQ ID No: 2 dugc thay thé bang cac axit amin khéc.

Theo mot s6 phuong an, cac axit amin & cac vi tri 6, 8, 10 va 104 cua trinh tu axit
amin thé hién trong SEQ ID No: 2 dugc thay thé bang cac axit amin khac.

Theo mot sb phuong 4n, cac axit amin & cac vi tri 6, 8, 10 va 205 cua trinh tu axit
amin thé hién trong SEQ ID No: 2 dugc thay thé bang cac axit amin khac.

Theo mdt sb phuong an, céac axit amin & cac vi tri 6, 8, 104 va 205 cua trinh tu axit
amin thé hién trong SEQ ID No: 2 dugc thay thé bang céac axit amin khac.

Theo mdt ) phuong 4n, cac axit amin & cac vi tri 6, 10, 104 va 205 cua trinh tu
axit amin thé hién trong SEQ ID No: 2 dugc thay thé bang cac axit amin khac.

Theo mot sb phuong én, cac axit amin & cac vi tri 8, 10, 104 va 205 cuda trinh tu

axit amin thé hién trong SEQ ID No: 2 dugc thay thé bang cac axit amin khac.
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Theo mét sé phuong 4n, axit amin lysin & vi tri 6 clia trinh ty axit amin thé hién
trong SEQ ID No: 2 duogc thay thé bang prolin, glyxin, hydroxyprolin, serin hodc
threonin.

Theo mdt sb phuong 4n, lysin & vi tri 6 cta trinh ty axit amin thé hién trong SEQ
ID No: 2 dugc thay thé bang prolin.

Theo mdt sb phuong 4n, axit amin lysin ¢ vi tri 8 clia trinh ty axit amin thé hién
trong SEQ ID No: 2 duogc thay thé béng isoleuxin, leuxin, valin, methionin, alanin,
phenylalanin hodc n-leuxin.

Theo mdt s6 phuong an, lysin & vi tri 8 cla trinh tu axit amin thé hién trong SEQ
ID No: 2 dugc thay thé bang isoleuxin.

Theo mdt sé phuong 4n, axit amin glyxin & vi tri 10 ctia trinh ty axit amin thé hién
trong SEQ ID No: 2 dugc thay thé bang threonin hoc serin.

Theo mot sd phuong 4n, axit amin glyxin & vi tri 10 cta trinh tu axit amin thé hién
trong SEQ ID No: 2 dugc thay thé bang threonin.

Theo mdt s6 phuong 4n, axit amin lysin & vi tri 104 cua trinh ty axit amin thé hién
trong SEQ ID No: 2 dugc thay thé bang glyxin hogc prolin.

Theo mot sb phuong 4n, axit amin lysin ¢ vi tri 104 cta trinh ty axit amin thé hién
trong SEQ ID No: 2 dugc thay thé bang glyxin.

Theo mdt s6 phuong 4n, axit amin serin ¢ vi trf 205 cua trinh ty axit amin thé hién
trong SEQ ID No: 2 dugc thay thé bang tyrosin, tryptophan, phenylalanin, hodc
threonin.

Theo mét sé phuong 4n, serin & vi tri 205 cua trinh tu axit amin thé hién trong SEQ
ID No: 2 duoc thay thé bang tyrosin.

Theo mét sé phuong an, trinh ty axit amin cla polypeptit bao gbm trinh tu axit
amin nhu duge thé hién trong SEQ ID No: 4.

Theo mdt s& phuong 4n, trinh ty axit amin ciia polypeptit gbm c6 trinh ty axit amin
nhu duogc thé hién trong SEQ ID No: 4.

Sang ché ciing xem xét cac bién thé chirc ning cia polypeptit nhu duge md ta theo
khia canh th& nhit. Theo mot sd phuong én, bién thé chtrc nang 12 bién thé thay thé bao

toan.
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Theo khia canh thi hai, sang ché dé xuét polypeptit phan 1ap, trong dé polypeptit
nay c6 c6 do twong d@)ng it nhat 80%, tot hon 1a it nhét 85%, t5t hon nita 12 it nhat 90%,
£t hon nita 13 it nhat 95%, tdt hon nira 1a it nhat 97%, tot hon nita 12 it nhat 98%, tot
hon nita 12 it nhit 99% v&i trinh tu axit amin dugc thé hién trong SEQ ID No: 4, va
polypeptit phan 1ap c6 prolin, isoleuxin, threonin, glyxin va tyrosin ¢ cac gdc axit amin
tuong g véi cac vi tri 6, 8, 10, 104 va 205 ctia SEQ ID NO: 4, tuong ung.

Theo mdt s6 phuong 4n, polypeptit ndy thu dwgc tir Bacillus subtilis.

Theo mét s6 phurong 4n, polypeptit ndy c6 do tuong ddng it nhat 97%, it nhét 98%,
it nhit 99%, it nhét 16n hon hodc bing 99,5% v6i trinh tu axit amin thé hién trong SEQ
ID No: 4.

Theo mot sé phuong 4n, polypeptit ndy c6 do tuong ddng it nhét 97,2%, it nhit
97,6%, it nhét 98%, it nhat 98,4%, it nhat 98,8%, it nhat 99,2%, it nhat 16n hon hoic
bang 99,6% vé6i trinh tu axit amin thé hién trong SEQ ID No: 4.

Theo mét sé phuwong an, gdc axit amin ctia polypeptit phan 1ap tuong ing v&i vi tri
6 cia SEQ ID NO: 4 1a prolin.

Theo mét sé phuong an, gbc axit amin ctia polypeptit phan 1ap twong tng v6i vi tri
8 cua SEQ ID NO: 4 14 isoleuxin.

Theo mét sé phuong 4n, gbc axit amin ctia polypeptit phan 14p twong Gng v6i vi tri
10 cua SEQ ID NO: 4 1a threonin.

Theo mét sé phuong an, gdc axit amin ctia polypeptit phan 1ap twong ing v6i vi tri
104 cua SEQ ID NO: 4 1a glyxin.

Theo mdt s6 phuong an, gbc axit amin cuia polypeptit phan 1ap twong tmg véi vi tri
205 cua SEQ ID NO: 4 1a tyrosin.

Theo mt sb phuong 4n, gbc axit amin cia polypeptit phan 1p twong tng v6i vi tri
6 cua SEQ ID NO: 4 1a prolin, va/hodc gdc axit amin cta polypeptit phan 14p twong tng
v6i vi tri 8 cia SEQ ID NO: 4 1a isoleuxin, va/hodc gbc axit amin ctia polypeptit phan
1ap twong tng v6i vi tri 10 cua SEQ ID NO: 4 la threonin, va/hodc gbc axit amin cia
polypeptit phan 1ap twong tng v6i vi tri 104 ciia SEQ ID NO: 4 1a glyxin, va/hodc gbe
axit amin cta polypeptit phan 1ap twong Gng véi vi tri 205 ctia SEQ ID NO: 4 1a tyrosin.

Theo khia canh tha ba, sang ché dé xuat phan tt axit nucleic ma héa polypeptit nhu

dugc md ta theo khia canh thir nhit hoic thi hai. Séng ché xem xét cac phéan ti axit
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nucleic khac nhau c6 thé thu dugc dua trén su thodi héa clia cac codon hodc su vu tién
codon cua cac loai khac nhau.

Theo mt sb phuong an, phan tir axit nucleic bao gém trinh tu axit nucleic thé hién
trong SEQ ID No: 3.

Theo mot s6 phuong 4n, trinh tu clia phén tir axit nucleic duge thé hién trong SEQ
ID No: 3.

Theo khia canh thir tu, sang ché d& xuit vecto chira phén tr axit nucleic nhu duoc
md t& theo khia canh tha ba.

Theo mdt sé phuong 4n, vecto 1a vecto biéu hién.

Theo mét s6 phuong an, vecto duge thiét k& dé biéu hién trong té bao c6 nhan dién
hinh hodc chua c6 nhén dién hinh.

Theo mot sé phuong 4n, vecto dugc thiét k& @8 biéu hién trong té bao vi khuan, té
bao nim, té bao ndm men, té bao dong vat co vu, té bao con tring, ho#c té bao thuc vat.

Theo mdt s phuong 4n, vecto 12 plasmit.

Céc vecto thich hop dbi vai té bao c6 nhan dién hinh hoic té bao chua c6 nhan dién
hinh da duoc biét dén dbi voi ngudi c6 k§ ning trong linh vue k§ thuat nay, va nhiéu
vecto ban dAu hién c6 trén thi truong. Cac vi du vé céc vecto bao gbém nhung khong bi
gi6éi han & nhiéu vecto duoc st dung trong cac vi du cla sang ché.

Theo khia canh th&t ndm, sang ché dé xuét té bao bao gdm phan tir axit nucleic nhu
dugc mo ta theo khia canh thir ba hodc vecto nhu duge md ta theo khia canh thir tu.

Theo mot s& phuong 4n, té bao 1a té bao c6 nhan dién hinh hoac té bao chua c6
nhan dién hinh.

Theo mot sb phuong én, té bao 1a té bao vi khuén, té bao nim, té bao nim men, té
bao dong vat cd vu, té bao con trung, hodc té bao thuc vat.

Theo mot s6 phuong 4n, té bao 14 té bao Pichia pastoris.

Theo mot sb phuong an, té bao 12 té bao Bacillus subtilis.

Theo mdt sb phuong én, té bao 12 té bao Escherichia coli.

Dbi vai té bao chira phan tir axit nucleic theo sang ché, phan tr axit nucleic c6 thé
ndm bén ngoai nhiém séc thé (chang han, trong vecto) hodc dugc hop nhit vao trong

nhidm séc thé cua té bao chil. Ngudi c6 k¥ ning trong linh vuc ky thuit nay da biét 13
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cach 1am thé nao dé hop nhit phan ti axit nucleic vao trong nhi®m sic thé cia té bao
chii va cach 1am thé nao dé dua vecto vao trong té bao chl nhd qua trinh bién nap hoic
chuyén nhiém.

Theo khia canh thi sau, sang ché dé xuét phospholipaza C dugc tao ra boi té bao
nhu dugc mo ta theo khia canh thir nam. Nguoi ¢ k¥ ndng trong linh vuc ky thuat nay
d3 biét cach tao ra peptit hodc protein dich bang té bao chii dugc thao tac ky thuét di
truyén.

Theo khia canh thtt bay, sang ché dé xuét viéc str dung polypeptit nhu duge mo ta
theo khia canh thir nhét hodc thir hai, hodc polypeptit dugc ma héa boi phan tir axit
nucleic nhu duge mo ta theo khia canh thi ba, hodc polypeptit dugc ma hoa boi vecto
nhu duge mo ta theo khia canh tht tu, hodc canh thang 1€n men, phan c6 hodc polypeptit
duoc biéu hién boi té bao nhu dugc md ta theo khia canh tht ndm, hodc phospholipaza
C nhu duge mo ta theo khia canh thr sau du6i dang phospholipaza C.

Theo mdt sb phuong 4n, st dung 1 sit dung trong qua trinh loai nhua cia dau va
chit béo.

Ung dung ctia phosphatidylcholin phospholipaza C déc hi¢u trong qué trinh loai
nhya ctia ddu va chét béo 1a da biét trong linh vuc k§ thuét nay. Phospholipaza C c6 thé
thuy phan phospholipit thanh phén than kinh dém trong diu d8 tao ra phan phosphat ua
nude va DAG wa md. Phan than kinh dém duoc loai bo dudi dang ph?m ua nudc duoc
loai bd bang nuéc. DAG lam ting san lugng cua diu. Chang han, qué trinh loai nhua
bing enzym bao gdm gia nhiét dau tho dén 60°C, bd sung dung dich phospholipaza C,
khudy tron trong thiét bi phan tng trong 2 gid sau khi trén cit tdc d6 cao, va sau d6 ly
tdm dé tach pha nudc va pha dau.

Theo khia canh tht tAm, sang ché dé xuét ché phdm enzym, bao gbm polypeptit
nhu dugc md ta theo khia canh thir nhét hodc thr hai, ho#c polypeptit dugc ma hoa béi
phan tir axit nucleic nhu duge mo ta theo khia canh tht ba, hodc polypeptit dugc mia hoa
boi vecto nhu dugc md ta theo khia canh th tu, hodc polypeptit dugc biéu hién béi té
bao nhu dugc md ta theo khia canh thit ndm, hodc phospholipaza C nhu dugc mo6 ta theo
khia canh thr sau, va it nhéat mot enzym loai nhya.

Theo mot sd phuong an, it nhit mdt enzym loai nhya dugc chon tir nhém bao g@)m:
phospholipaza A1, phospholipaza A., phospholipaza B, phospholipaza D, pectinaza va

mananaza.
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Theo mdt sb phuong 4n, ché phim enzym bao gdm polypeptit nhu dugc md ta theo
khia canh thir nhét hodc thir hai va it nhit mot enzym loai nhua.

Theo mdt sé phuong 4n, ché phim enzym bao gdm polypeptit dugc ma héa béi
phan tir axit nucleic nhu dugc mo ta theo khia canh thir ba va it nhéat mot enzym loai
nhuya.

Theo mdt sb phuong an, ché pham enzym bao gdm polypeptit dugc ma héa béi
vecto nhu dugc mo ta theo khia canh thir tu va it nhéat mot enzym loai nhya.

Theo mot s& phwong 4n, ché pham enzym bao gdm polypeptit dugc biéu hién boi
té bao nhu dugc mé ta theo khia canh thir nim va it nhét mot enzym loai nhya.

Theo mét s6 phuong an, ché phdm enzym bao gdm phospholipaza C nhu dugc md
ta theo khia canh thir sdu va it nhit mot enzym loai nhya.

Theo mét s6 phuong 4n, ché pham enzym bao gdm polypeptit nhu dugc md ta theo
khia canh thir nhat hodc thir hai, va/hodc polypeptit duge ma hoa béi phén tir axit nucleic
nhu duge mo ta theo khia canh thir ba, va/hodc polypeptit dugc ma hoa boi vecto nhu
duoc mo ta theo khia canh thir tu, va/hodc polypeptit dugc biéu hién boi té bao nhu duge
md ta theo khia canh tht nim, va/hodc phospholipaza C nhu dugc md ta theo khia canh
thir sau, va it nhit mot enzym loai nhua.

Theo khia canh thi chin, sang ché d& xuat viéc st dung polypeptit nhu dugc mé ta
theo khia canh thi nhét hodc tht hai, hodc phén ti axit nucleic nhu dugc md ta theo
khia canh tht ba, ho#ic vecto nhu dugc mo ta theo khia canh thir tu, hodc té bao nhu
dugce mo ta theo khia canh thr ndm, hodc ché phém enzym nhu dugc mo ta theo khia
canh thi tdm trong qua trinh diéu ché enzym dé loai nhura.

Can phai hiéu ring phin mo ta chi tiét néu trén chi dé hiéu rd noi dung cia sang
ché boi ngudi c6 k¥ ning trong linh vyc k§ thut nay, va khong dugc dy dinh lam gidi
han sang ché & khia canh bét ky. Ngudi ¢6 k§ ning trong linh vuc k§ thudt ndy sé& thuc
hién c4c thay d6i khac nhau ddi véi cac phuong 4n.

Vi du thue hién sang ché

The sau day céc vi du dugc cung chp dé mo ta tiép sang ché ma khéng co bit ky
gi61 han nao.

Nguyén liéu thir nghiém

Céac nguyén liéu chinh duge st dung trong céc vi du clia sang ché 1a nhu sau:
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1. Ching

Pichia pastoris SMD1168 (Invitrogen, s6 catalog C17500), Escherichia coli DH5a
(TAKARA, sb catalog D9057A).

2. Moi trudng va dung dich nuoi chy

Mai trudng 16ng LB: phan chiét nAm men 0,5%, trypton 1%, NaCl 1%, pH=7,0.

MBoi treong ran LB: Mbi trudong 1ong LB véi aga 1,5% duoc b6 sung.

Moi truong long YPD: phén chiét ndm men 1%, pepton 2%, glucoza 2%.

Moi trudng ran YPD: Mbi trudng 16ng LB véi aga 2%duoc b6 sung.

Moi trudng ran MGYS: bazo nito cta ndm men (YNB) (chtta amoni sulfat va
khong c6 axit amin)1,34%, glyxerol 1%, sorbitol 1M, D-biotin 4x10%, aga 2%.

Mbi trudng sang loc BMM-phospholipit ddu nanh: bazo nito cta ndm men (YNB)
(chtra amoni sulfat, khong c6 axit amin) 1,34%, D-biotin 4x 107%, metanol 0,5% (dugc
bd sung sau khi khtt tring), nhil twong lexithin ddu nanh 2%, dung dich dém axit xitric
natri xitrat 0,1M (pH = 6,6), aga 2%, va ZnSO4*7 H20 10uM dugc bd sung.

Diéu ché nhil twong phospholipit ddu nanh 2%: 2g phospholipit ddu nanh va 100ml
H,0 dugc can va lam ddng nhét & 8000rpm béng may dong nhét hoa téc d6 cao trong 1
phut.

Moi truong long BMGY: phéan chiét ndm men 1%, pepton 2%, bazo nito cua nam
men (YNB) (chira amoni sulfat, khdng c6 axit amin) 1,34%, glyxerol 1%, D-biotin 4x10~
59%, dung dich dém kali dihydro phosphat-dikali hydro phosphat 0,1M (pH = 6,0).

BMMY méi trudng 16ng: phin chiét nAm men 1%, pepton 2%, bazo nito cia nam
men (YNB) (chtta amoni sulfat va khong c6 axit amin) 1,34%, ZnSO4*7 H20 0,3%,
metanol 0,5% (dugc bd sung sau khi khit tring), D-biotin 4x 10°% (dugc bd sung sau
khi khir tring), dung dich dém axit xitric-natri xitrat 0,1M (pH = 6,6).

3. Xac dinh hoat tinh enzym: phuong phap pNPPC
3.1. V& db thi duong cong chufm cua hoat tinh phospholipaza

0,01391g p-nitrophenol dugc cén va hoa tan trong 50ml nude vo khudn dé pha ché

dung dich 1am viéc 2mmol/l. Xem bang 1, c4c tac nhén khéc nhau dugc bd sung, dudng

cong chuan dugc tao ra, va dudng cong chuin thu dugc duge thé hién trong Fig.1. Diéu
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kién d& x4c dinh hoat tinh enzym ctia mau phu hgp véi didu kién dé tao ra dudng cong
chuén.
Béang 1: Cac lugng cua céc tac nhan dugc bd sung khi v& db thi dudong cong chuén cla

hoat tinh phospholipaza.

Sb 1 2 3 4 5 6 7
pNP 2,0mmol/l (ul) 0 75 15 225 | 30 | 37,5 | 45
ddH,0 (ul) 62,5 | 55 | 475 | 40 | 32,5 | 25 17,5

Dung dich dém co chét (ml)| 562,5 | 562,5 | 562,5 | 562,5 | 562,5 | 562,5 | 562,5

tdng pNP (umol) 0 | 006 | 0,12 | 0,18 | 024 | 0,30 | 0,36

Sau khi cac dung dich néu trén dugc trdn, né duge xtt Iy & 37°C trong 15 phut, sau
d6 500p1 NaOH 0,5N dugc bd sung. Hé s6 hip thu & 410nm duoc do.
3.2. Diéu ché dung dich dém phan tng

Dung dich dém axit boric-natri borat 0,1M (pH = 7,6) chita pNPPC 20mm.

600pl dung dich dém néu trén dugc st dung, 25ul duge bb sung, va phan tng &
37°C trong 15 phut, sau d6 500pl NaOH 0,5N dugc bd sung. Phan ung duoc dung lai
va hé sb hép thu & 410nm dugc xac dinh.
4. Tinh hoat tinh enzym:

Hoat tinh enzym dugc tinh theo cong thirc sau day:

Hoat tinh enzym ctia mau (U/ml) = A (hé s6 hép thu & 410 nm)x0,1935xhé s6 1am
loang=10/15
5. Céc tac nhan thir nghiém ndng d protein:

B kit thir nghiém ndng do6 protein Modified Bradford (c6 san tir Shanghai Sangon
Bioengineering Co., Ltd.).
6. Cac enzym dugc st dung trong thir nghiém:

Sal I (c6 san tir New England Biotechnology (Beijing) Co., Ltd.);

Polymeaza ADN: PrimeSTAR®HS DNA polymeaza (c6 san tir Takara (Dalian)
Co., Ltd.);

Ligaza ADN T4 (c6 sin tt Fermentas Co., Ltd.).

Vidul
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Xay dung va sang loc thu vién thé dot bién phospholipaza C
Vecto pmAO-PLC-N63DN131SN134D-Y56H duge diéu ché theo phuong phap
dugc mo ta trong CN 201510946696,1.

Vecto pmAO-PLC-N63DN131SN134D-Y56H duoc sir dung 1am khudn, thu vién
cla cac axit amin & cac vi tri 6, 8, 10, 104 va 205 dé gay dot bién bdo hoa ngau nhién
duogc xdy dung bdi Synbio Technologies (Suzhou) Co., Ltd.. Thu vién plasmit nay duoc
bién nap vao trong E. coli DH5a, va tAt ca cac dong vd tinh E. coli thu dugc dugc rira
vao trong moi truong 16ng LB (chira ampixilin 100pg/ml), duoc nudi ciy & 37°C trong
4 gi¢. Plasmit nay dugc chiét va tuyén tinh héa bang Sall, va manh khoang 8,5KB duoc
thu hdi. 500ng vecto dugc st dung va bién nap vio trong cac t& bao c6 di kha ning clia
chung Pichia pastoris M314 bang cach dién di. Cac thé bién nap dugc cdy 1én cac dia
MGYS va i & 30°C trong ba ngdy dé thu dugc thu vién thé dot bién Pichia pastoris cua
PLC-N63DN131SN134D-Y56H. Cac dong vo tinh don trén dia duoc chon ra va chy lén
dia sang loc BMM-phospholipit ddu nanh. Cac dong vo tinh v6i vong tron két tia mau
tréng duoc chon. Ching dot bién thu dugc va duoc chi dinh 1a PLC-9-49.

Vidu2
Phan tich trinh ty cta thé dot bién phospholipaza C

Ching PLC-9-49 dugc cdy trong 3ml mdi truong 1ong YPD & 30°C qua dém, va
sau d6 ADN hé gen dugc chiét. ADN hé gen cuia chiing PLC-9-49 dugc sit dung lam
khuoén. Khuéch dai PCR dugce thuc hién v6i PrimeSTAR®HS DNA polymeaza va cp
doan mdi AOX1-5/A0X1-3 dé thu dugc trinh tw ADN ciia chung PLC-9-49, trong do,

Trinh tu cua doan mdi AOX1-51a 5’- GACTGGTTCCAATTGACAACG-3’;

Trinh tu cta doan mdi AOX1-3 14 5°- GGCAAATGGCATTCTGACATCCTC-
3.

Céc trinh tu thu duge dugc giri dén Shanghai Sangon Bioengineering Co., Ltd. va
duoc xac dinh trinh tw bing cdp doan mdi AOX1-5/A0X1-3. Céc két qua cua viée xéc
dinh trinh tu ADN cta PLC-9-49 dugc thé hién trong SEQ ID No: 3. Sau khi xép théng
hang, so v6i SEQ ID No: 1, m¢t vai bazo trong SEQ ID No: 3 bi dot bién, trong d6 lysin
& vi tri 6 bi dot bién thanh prolin, lysin & vi tri 8 bj dot bién thanh isoleuxin, glyxin & vi

tri 10 bi dot bién thanh threonin, lysin & vi tri 104 bi dot bién thanh glyxin, va serin & vi
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tri 205 bi dot bién thanh tyrosin. Trinh ty axit amin cia PLC-9-49 dugc thé hién trong
SEQ ID No: 4.

Vidu3

Phan tich do n dinh nhiét ctia thé dot bién PLC-9-49

Chiing PLC-9-49 va ching PLC-N63DN131SN134D-Y56H dugc st dung va hoat
hoa trong YPD 1dng, va sau d6 U trong mdi truong BMGY & 30°C qua dém & 220rpm.
Gibng nubi cdy dugc cdy vao moi truong BMMY, trong d6 ODeoo ban dAu bang 6.

Trudc tién, viéc gy cam tng dugce thuc hién bang metanol 2%, dugc bd sung
metanol 1% sau 48 gio va 56 gio, twong Ung, va dugc ldy mau & 72 gid. Cac mau thu
dugc duge ¢ 40 1an bang cach khir mudi siéu loc bang cac dng siéu hoc c6 ngudng
trong lugng phan tu bang 40kDa. Cac mau da duge xu ly dugc bd sung vao dung dich
dém (dung dich dém axit xitric-natri xitrat 20mM (pH=6,6), ZnSO410uM).

Canh thang 1én men da dugc co bang cach siéu loc duge gitt & 60°C, 65°C, 70°C
va 75°C trong 2 gid, va 0,5ul canh thang 1én men da dugc ¢ dugc bd sung vao 600u1
dung dich dém phan tng pNPPC va phan Gmg ¢ 37°C trong 15 phut, sau d6 500ul NaOH
0,5N duoc bd sung dé dimng phan ting, va hé s6 hip thu duge do & 410nm. Theo dudng
cong chudn, hoat tinh ctia phospholipaza C dugc tinh d6i v6i mdi mau 1én men.

Do bn dinh nhiét cia PLC-9-49 va PLC-N63DN131SN134D-Y56H dugc thé hién
trén Fig.2. Sau khi xtt ly ¢ 60°C trong 2 gi0, kha nang séng s6t cua thé dot bién PLC-9-
49 con lai 91%, trong lic kha ning sdng sét cia PLC-N63DN131SN134D-Y56H gidm
xudng 44%. Sau khi xit ly & 70°C trong 2 gio, kha ning séng sot ctia thé dot bién PLC-
9-49 con lai 83%, trong lac kha nang sbng sot cia PLC-N63DN131SN134D-Y56H giam
xudng 13%. Sau khi xur ly & 75°C trong 2 gio, kha nang sdng s6t ca thé dot bién PLC-
9-49 con lai 61%, trong lac kha nidng sbng sét ciia PLC-N63DN131SN134D-Y56H giam
xudng 3%.

C6 thé nhan thiy ring do én dinh nhiét ciia PLC-9-49 cao hon déng ké d¢ 6n dinh
nhiét cia PLC-N63DN131SN134D-Y56H.

Vidu4
Thir nghiém loai nhya PLC-9-49

100g du d4u nanh tho dugc gia nhiét dén 55°C va 60°C, tuong tmg dé loai nhya.

Cac mau PLC-9-49 va PLC-N63DN131SN134D-Y56H 50ppm dugc bd sung twong tng
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dé thu duge pha nudc 3% trong hé théng, va cit trong 1 phut bing may cét tbc do cao
(10000 vong/phut), khudy tron & 55°C va 60°C (750 vong/phut) trong 2 gio, gia nhiét
dén 85°C va giit trong 5 phut. Mau dugc ly tm ¢ 12000rpm trong 10 phit, va khoang
10g mau diu & trén duge st dung. Mitc DAG dugc xac dinh béng HPLC. Lugng tdng
DAG ctia miu PLC-9-49 vi mau PLC-N63DN131SN134D-Y56H so véi dau tho duge
thé hién trén Fig.3. Viéc loai nhya béng cach st dung PLC-9-49 ¢ 60°C lam tang luong
tang cia DAG khoang 10% so v6i ¢ 55°C, trong lic vige loai nhya bang cach st dung
PLC-N63DN131SN134D-Y56H ¢ 60°C lam giam lugng ting cia DAG khoang 9,4%
so véi ¢ 55°C.

C6 thé nhén thiy ring nhiét d6 loai nhua ctia PLC-9-49 cao hon khoang 5°C so véi
nhiét d6 loai nhua ctia PLC-N63DN131SN134D-Y56H. Do d6, kha néng ap dung cong
nghiép ctia PLC-9-49 tét hon.
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YEU CAU BAO HO

1. Polypeptit ¢6 hoat tinh phospholipaza C, trong d6 polypeptit nay bao gom:

trinh tu axit amin thé hién trong SEQ ID No: 2 v&i céc thay thé axit amin & mot vai
vi tri, trong d6 mot vai vi tri nay 1a cac vi tri 6, 8, 10, 104 va 205 cua trinh tu axit amin
thé hién trong SEQ ID No: 2; trong do,

axit amin lysin & vi tri 6 trong trinh ty axit amin thé hién trong SEQ ID No: 2 duoc
thay thé bang prolin, glyxin, hydroxyprolin, serin ho3c threonin,

axit amin lysin ¢ vi tri 8 duoc thay thé bﬁng isoleuxin, leuxin, valin, methionin,
alanin, phenylalanin hodc n-leuxin,

axit amin glyxin ¢ vi tri 10 dugc thay thé bang threonin hoc serin,

axit amin lysin & vi tri 104 dugc thay thé bang glyxin hodc prolin, va

axit amin serin & vi tri 205 dugc thay thé bang tyrosin, tryptophan, phenylalanin,
hoac threonin,

trong do,

axit amin lysin & vi tri 6 trong trinh ty axit amin thé hién trong SEQ ID No: 2 dugc
thay thé bang prolin,

axit amin lysin & vi tri 8 dugc thay thé bang isoleuxin,

axit amin glyxin & vi tri 10 dugc thay thé bang threonin,

axit amin lysin & vi tri 104 duoc thay thé bang glyxin, va

axit amin serin ¢ vi tri 205 dugc thay thé béng tyrosin,

va trong d6 trinh ty axit amin cta polypeptit bao gbm trinh tu axit amin thé hién
trong SEQ ID No: 4.
2. Phan tir axit nucleic ma héa polypeptit theo diém 1.

3. Phan tir axit nucleic theo diém 2, trong d6 phan tir axit nucleic nay c6 trinh tu axit

nucleic thé hién trong SEQ ID No: 3.

4. Vecto bao gdm phan tir axit nucleic theo diém 2 hoic 3.

5. Vecto theo diém 4, trong d6 vecto nay 1a vecto biéu hién.

6. Vecto theo diém 5, trong d6 vecto ndy dugc thiét k& @8 biéu hién trong té bao c6 nhan

dién hinh hojc té bao chua cé nhan dien hinh.
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7. Vecto theo diém 6, trong d6 vecto ndy dugc thiét k& @& biéu hién trong té bao vi
khun, té bao nim, té bao dong vt co v, té bao con trung hodc té bao thuc vat.

8. Vecto theo diém 6, trong d6 vecto nay dugc thiét ké dé biéu hién trong t& bao nim
men.

9. Té bao bao gdm phan tir axit nucleic theo diém 2 hogc 3 hoic vecto theo diém bat ky
trong sb cac diém tir 4 dén 8.

10. Té bao theo diém 9, trong d6 té bao nay 1a té bao c6 nhan dién hinh hoic té bao chwa
c6 nhan dién hinh.

11. Té bao theo diém 10, trong d6 té bao nay 1a té bao vi khudn, té bao ndm, té bao dong
vét ¢ va hodc té bao con tring.

12. Té bao theo diém 10, trong d6 t& bao nay 14 té bao nim men.

13. Phospholipaza C dugc tao ra boi té bao theo didm bt ky trong s6 cac diém tir 9 dén
12.

14. Ché phim enzym, bao gdm polypeptit theo diém 1, hoic polypeptit dugc ma hoa bsi
phéan tr axit nucleic theo diém 2 hoic 3, hoic polypeptit dugec ma hoa bdi vecto theo
diém bat ky trong sb cac diém tir didm 4 dén 8, hodc polypeptit dugc biéu hién bai té
bao theo diém bét ky trong sb cac diém tir diém 9 dén 12, hoic phospholipaza C theo
diém 13 va it nhit mot enzym loai nhya. |

15. Ché phém enzym theo diém 14, trong do it nhét mot enzym loai nhua dugc chon tir
nhdm bao gdm: phospholipaza A1, phospholipaza Az, phospholipaza B, phospholipaza

D, pectinaza va mananaza.
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Fig. 1
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Fig. 2
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Fig.3
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<110>
<120>
<130>

<150>
<151>

<160> 4
<170>

<210> 1

<211> 738
<212> ADN
<213>

<220>
<223>

<400> 1

tggtcagctg
gccattgata
aatgaatggc
tacgatgaca
ccattcgcca
tacaagaata
ggcgatgtca
tttcactcca
gggaacggat
gtagttgcaa
aaagccgcag
ggtaaacgac
acttacggtg

<210> 2

<211> 245
<212> PRT
<213>
<220>
<223>

<400> 2

19A592

aggacaagca
taatgtctag
gtacagagct
gtaccttcgce
agcaagctaa
aagacatgaa
accaacctat
agtacgagaa
attggaattg
aacaggacta
tctcccagga
taatggatgc
acaggtaa

477172

Danh myc trinh ty

CN 201811625457.6
2018-12-28

SIPOSequencelisting 1.0

trinh tu nhan tao

taaggaaggt
gaatacaact
agagaatggc
ttctcacttt
ggagactgga
gcaggccttc
gcatgccgca
ctttgtcgat
gaaaggcacc
ctctggaatt
atatgcagat
ccaaagagtt

trinh ty nhan tao

gtgaatagtc
ctggttaagc
atctacgctg
tacgatccag
gctaagtact
ttttatcttg
tcctttacgg
actattaaag
aaccctgaag
gtcaatgaca
aaatggagag
actgctggtt

acttatggat
aagatagagt
ctgatcatga
acaacggaaa
tcaagttggc
ggttgtcatt
acctgtccta
acaactacaa
aatggattca
ataccaaaga
ctgaagttac
acattcaatt

trinh tu axit amin cla PLC-N63DN131SN134D-Y56H

POLYPEPTIT CO HOAT TINH PHOSPHOLIPAZA C VA SU DUNG NO

trinh tu axit nucleic mad héa PLC-N63DN131SN134D-Y56H

cgtgaaccgt
tgctcaattg
aaacccctat
gacatatatc
tggagagtca
gcattatttg
tccacagggt
agttaccgat
cggtgcagca
ttggtttgtg
acctatgact
atggttcgac

Trp Ser Ala Glu Asp Lys His Lys Glu Gly Val Asn Ser His Leu Trp

1

5

10

15

Ile Val Asn Arg Ala Ile Asp Ile Met Ser Arg Asn Thr Thr Leu Val

20

25

30

WILMAR (SHANGHAI) BIOTECHNOLOGY RESEARCH & DEVELOPMENT CENTER CO., LTD

60
120
180
240
300
360
420
480
540
600
660
720
738
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Lys Gln Asp

35

Asn Gly Ile
50

Thr Phe Ala

65

Pro

Phe Ala

Ala Gly Glu
Leu
115

Ser

Leu Gly

Ala Ala
130
Tyr Glu Asn
145
Gly

Asn Gly

His Gly Ala
Thr
195

Lys

Asp Asn

Ala Asp
210
Met Asp Ala
225
Thr

Tyr Gly

210> 3

<211> 738
<212> ADN
<213> trin

<220>
<223> trin
<400> 3
tggtcagctg
gccattgata
aatgaatggc
tacgatgaca
ccattcgcca
tacaagaatg
ggcgatgtca
tttcactcca
gggaacggat
gtagttgcaa
aaagccgcag
ggtaaacgac

Arg Val

Tyr Ala

Ser His
Gln
85
Tyr

Lys

Ser
100
Ser Leu

Phe Thr

Phe Val

Ala
Ala
Phe
70

Ala
Lys
His
Asp

Asp

Gln Leu
40
Asp His
55
Tyr Asp

Lys Glu

Asn Lys
Leu
120
Ser

Tyr

Leu
135

Thr Ile

150

Tyr Trp
165
Ala Val
180
Lys Asp

Trp Arg

Gln Arg

Asn
Val
Trp
Ala

Val

Trp Lys

Ala Lys
Val
200
Val

Phe

Glu
215

Thr Ala

230

Asp Arg

245

h tu

h tu

aggaccctca
taatgtctag
gtacagagct
gtaccttcgc
agcaagctaa
gggacatgaa
accaacctat
agtacgagaa
attggaattg
aacaggacta
tctatcagga
taatggatgc

nhan tao

tattgaaact
gaatacaact
agagaatggc
ttctcacttt
ggagactgga
gcaggccttc
gcatgccgca
ctttgtcgat
gaaaggcacc
ctctggaatt
atatgcagat
ccaaagagtt

477172

Asn Glu Trp

Glu Asn Pro
Pro Asp Asn
75
Thr Gly Ala
90
Asp Met
105

Gly Asp

Lys
Val

Tyr Pro Gln
Asn
155

Asn

Lys Asp
Thr
170
Asp

Gly

Gln
185
Lys

Tyr

Ala Ala

Thr Pro Met
Ile

235

Gly Tyr

axit nucleic ma hdéa PLC-9-49

gtgaatagtc
ctggttaagc
atctacgctg
tacgatccag
gctaagtact
ttttatcttg
tcctttacgg
actattaaag
aaccctgaag
gtcaatgaca
aaatggagag
actgctggtt

Thr
45
Tyr

Arg Glu
Tyr
60
Gly

Asp

Lys Thr

Lys Tyr Phe

Gln Ala Phe
110
Gln Pro
125

Phe

Asn
Gly His
140
Tyr

Lys Val

Pro Glu Glu
Ile
190

Gln

Ser Gly

Val Ser
205
Thr Gly
220

Gln

Lys

Leu Trp

acttatggat
aagatagagt
ctgatcatga
acaacggaaa
tcaagttggc
ggttgtcatt
acctgtccta
acaactacaa
aatggattca
ataccaaaga
ctgaagttac
acattcaatt

Leu Glu

Asp Ser
Ile
80
Leu

Tyr

Lys
95
Phe Tyr

Met His

Ser Lys

Thr Asp
160
Trp Ile
175
Val Asn

Glu Tyr

Arg Leu

Phe Asp
240

cgtgaaccgt
tgctcaattg
aaacccctat
gacatatatc
tggagagtca
gcattatttg
tccacagggt
agttaccgat
cggtgcagca
ttggtttgtg
acctatgact
atggttcgac

60
120
180
240
300
360
420
480
540
600
660
720
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acttacggtg acaggtaa

<210>
<211>
<212>
<213>

<220>
<223>

<400>

Trp
1
Ile
Lys
Asn
Thr
65
Pro
Ala
Leu
Ala
Tyr
145
Gly
His
Asp
Ala
Met

225
Thr

Ser
Val
Gln
Gly
50

Phe
Phe
Gly
Gly
Ala
130
Glu
Asn
Gly
Asn
Asp
210
Asp

Tyr

4
245
PRT

trinh tu

trinh tv

4
Ala

Asn
Asp
35

Ile
Ala
Ala
Glu
Leu
115
Ser
Asn
Gly
Ala
Thr
195
Lys
Ala

Gly

Glu
Arg
20

Arg
Tyr
Ser
Lys
Ser
100
Ser
Phe
Phe
Tyr
Ala
180
Lys
Trp

Gln

Asp

nhan tao

477172

axit amin cla PLC-9-49

Asp Pro His Ile Glu

5
Ala

Val
Ala
His
Gln
85

Tyr
Leu
Thr
Val
Trp
165
Val
Asp
Arg

Arg

Arg
245

Ile
Ala
Ala
Phe
70

Ala
Lys
His
Asp
Asp
150
Asn
Val
Trp

Ala

Val
230

Asp
Gln
Asp
55

Tyr
Lys
Asn
Tyr
Leu
135
Thr
Trp
Ala
Phe
Glu

215
Thr

Ile
Leu
40

His
Asp
Glu
Gly
Leu
120
Ser
Ile
Lys
Lys
Val
200
Val

Ala

Met
25

Asn
Glu
Pro
Thr
Asp
105
Gly
Tyr
Lys
Gly
Gln
185
Lys
Thr

Gly

Thr
10

Ser
Glu
Asn
Asp
Gly
90

Met
Asp
Pro
Asp
Thr
170
Asp
Ala

Pro

Tyr

Val
Arg
Trp
Pro
Asn
75

Ala
Lys
Val
Gln
Asn
155
Asn
Tyr
Ala

Met

Ile
235

Asn
Asn
Arg
Tyr
60

Gly
Lys
Gln
Asn
Gly
140
Tyr
Pro
Ser
Val
Thr

220
Gln

Ser
Thr
Thr
45

Tyr
Lys
Tyr
Ala
Gln
125
Phe
Lys
Glu
Gly
Tyr
205
Gly

Leu

His
Thr
30

Glu
Asp
Thr
Phe
Phe
110
Pro
His
Val
Glu
Ile
190
Gln
Lys

Trp

Leu
15

Leu
Leu
Asp
Tyr
Lys
95

Phe
Met
Ser
Thr
Trp
175
Val
Glu
Arg

Phe

Trp
Val
Glu
Ser
Ile
80

Leu
Tyr
His
Lys
Asp
160
Ile
Asn
Tyr

Leu

Asp
240

738
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