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(54) PHUONG PHAP SAC KY BE TACH VA TINH CHE LACTOFERRIN O NGUOI
TAI TO HGP TU HAT THOC GIONG CHUYEN GEN

(57) Sang ché dé cap dén phuong phap sic ky dé tach va tinh ché lactoferrin ¢ nguoi tai t6
hop (rLF) tir cac hat thoc giong chuyen gen, bao gdm cac budc sau: (1) sur dung chat dém
chiét dé tao ra phan chlet tho rLF bang cach sir dung cac hat thoc glong chuyen gen co
lactoferrin ¢ nguoi tai t6 hop lam nguyén liéu thé; va (2) tach va tinh ché phan chiét tho
rLF bang sic ky trao d6i cation, dé thu duoc d6i twong dich rLF tinh khiét. Phuong phap
sdc ky con bao gém bude tai tao nhura.
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Linh vire ky thuét ciia sing ché

Sang ché thudc vé linh vuc céng nghé sinh hoc, va cu thé dé cap dén phuong phap
tach va tinh ché lactoferrin & ngudi tai t6 hop.
Tinh trang ky thuit ciia sang ché

Lactoferrin (LF) 1a protein lién két sit ma c6 mat pho bién trong stra va cac md khac
nhau, ma duoc tiét ra boi céc dong vat cd vu, co nhiéu chtc nang sinh 1y nhu khang
khuan, chéng viém va tang cudong hé mién dich. Cac nghién ctu trong thir nghiém trén co
thé séng va thir nghiém dong vat di thé hién Lactoferrin ¢6 tic dung phong ngtra nhiém
vi khuan duong rudt, nhu nhiém rotavirus hinh banh xe, Giardia, Shigella, Salmonella.
Hi¢u qua trc ché cua lactoferrin trén vi khuan gay bénh duong rudt dat duoc chu yéu qua
hai co ché: e ché sy tang truong cia vi khuan; pha huy cac chirc nang cua yéu t6 doc luc
trén bé mat cua vi khudn va do dé 1am suy yéu kha ning cua virus bam vao hodc xdm
nhap cac té bao dong vat c6 vi. Cac nghién ctru di cho thdy su bo sung ctia Lactoferrin
trong thuc pham cong thirc ding cho tré nho ¢ ¥ nghia 16n, va co thé khong chi dap ung
céc nhu cau tang trudng va phat trién ciia tré, ma con ¢ loi cho stic khoe cuia tré em. Cac
nude phat trién trén thé giéi nhu New Zealand, Thuy Si, Uc, Ha Lan, c6 ngudn sira cht
luong t6t nhét trén thé gidi, hau hét stra bot cong thiic cho tré so sinh cao cip cua cac
nuge nay chira lactoferrin, ma day 1a thanh phan quan trong trong sira me.

Do su han ché cua nguén stra, sy cung cép lactoferrin khong thé dap ung dugc nhu
cau thi truong, nén can thiét phai tim ra cac céach thay thé dé thu duoc lactoferrin. Vi vay,
nhiéu nha nghién ctru da chiét xuat lactoferrin trong mot loat cac hé chiét xuat khac nhau
dé thu duoc Lactoferrin tai td hop. Tuy nhién, cac van dé nhu san luong thép, va su khoé
khin 16n khi tinh ché van con ton tai. Tai liéu nay danh riéng dé nghién cuu hé chiét xuit

gao va da chict thanh cong lactoferrin & nguoi tai to hop trong cac hat thoc giong

s
A

Béan chat ky thuat cia sdng ch
Muc dich cua sang ché la dé xuat phuong phép sac ky dé tach va tinh ché lactoferrin
& nguoi tai to hop tur cac hat thoc giong chuyén gen. Dé dat duoc muc dich trén ddy, sang

ché dé xuat phuong phap sac ky bao gom céac bude sau day:
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1) chiét lactoferrin & ngudi téi to hop tir cac hat thoc gidng chuyén gen, dé thu duoc
phan chiét tho chira lactoferrin & ngudi téi t6 hop;

2) tién hanh sic ky trao doi cation déi voi phan chiét thd chia lactoferrin & nguoi
tai t6 hop dé thuc hién tinh ché so bd, dé thu duoc phan doan rira giai chtra lactoferrin &
ngudi tai td hop; trong dé, bude sac ky trao doi cation duge thuc hién trén nhua trao doi
cation yéu, budc sic ky bao gdm:

2A) can bing cot sic ky bing chat dém chira Tris 10-25mM, NaAC 10-25mM, NaCl
0-250mM, do pH=6,0-7,5, v6i luong gip tir 5 dén 15 lan thé tich cot, & toe do dong la
50-200cm/gio;

2B) st dung phéan chiét thé & budc 1) lam mau dua 1én cft, trong do mau c6 do dan
la 2-25ms/cm, va do pH=6,0-7,5; rtra cac tap chit v6i chat dém ria tap chét, chat dém rira
tap chit chira NaH,PO, 3-10mM, Na,HPO, 3-10mM, 200-NaCl 300mM, pH 6,5-8,0, va
tbc do dong rira giai 1a 50-200cm/gid;

2C) rura gidi lactoferrin voi chit dém rura giai chita NaH,PO,3-10mM, Na,HPO,
3-10mM, 400-650mM NaCl, d6 pH=6,5-8,0 & téc d6 dong 1a 50-200cm/gid, dé thu dugc
phén doan rira giai;

3) thu phan doan rtra gidi ¢ budc 2), dé thu duoc dung dich chia lactoferrin & nguoi
tai t6 hop.

M@ ta vin tit cdc hinh vé

Fig.1 thé hién hinh anh dién chuyén cua séc ky trao dbi cation trén CM sepharose
Fast Flow; trong d6, M: danh diu phan tu, S: mau dua lén cot, FT: dinh chay qua, Elu:
dinh rira giai rLF, Wash: dinh rira tap chét.

Fig.2 thé hién hinh anh dién chuyén cua sic ky trao dbi cation trén UNO Sphere S;
trong d6, S: mAu dua 1én cot, FT: dinh chay qua, CIP: sach tai chd, 20%, 40%, 60%,
100% la céc ty 1& phan trim twong Gmg ctia NaCl 1,5M.

Fig.3 thé hién hinh anh dién chuyén cua viéc xac dinh kha ning nap mau thuc té cua
CM sepharose Fast Flow; trong do, M: danh du phan tir, Elu: dinh ria giai rLF, Wash:
dinh rira tap chét, 100, 150, 200, 250, 300, 350, 400, 430, 450 1a thé tich chay qua cta
phén chiét thd (ml), L: mau dua 1én cot.

Fig.4 thé hién hinh anh dién chuyén ctia budc rira gidi trén CM sepharose Fast Flow;
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trong do, M: danh dau phén tu, L: mau dua 1én cot, FT: dinh chay qua, 10%, 20%, 40% la
cac ndng d6 mudi rira gidi twong tmg.

Fig.5 thé hién hinh anh dién chuyén cla céac diéu kién rira tap chit do tim trén CM
sepharose Fast Flow; trong d6, M: danh d4u phan tu, L: mau dua 1én cot, FT: dinh chay
qua, 10%, 20%, 40% la cac ndng do mudi dé rira tap cht tuong g, Elu: dinh rira giai
rLF.

Fig.6 thé hién do tinh khiét HPLC ciia san pham rLF da tinh ché thu dwgc (RP
-HPLC); trong d6, do tinh khiét 14 1én hon 95%.

M3 ta chi tiét sang ché

Séang ché dé xuat phuong phap sdc ky bao gdbm cac budc sau day:

1) chiét lactoferrin & nguoi tai to hop tir céc hat thoc gidng chuyén gen, dé thu dugc
phin chiét tho chira lactoferrin & ngudi tai t6 hop;

2) tién hanh séc ky trao ddi cation ddi v6i phan chiét tho chira lactoferrin & nguoi
tai t6 hop dé thuc hién tinh ché so bo, dé thu dugc phan doan rira giai chua lactoferrin &
ngudi tai tb hop; trong do, bude sic ky trao déi cation dugc thuc hién trén nhua trao d6i
cation yéu, budc sic ky bao gom:

2A) can bang cdt séc ky bing chit dém chira Tris 10-25mM, NaAC 10-25mM, NaCl
0-250mM, do pH=6,0-7,5, v6i luong gép tir 5 dén 15 1an thé tich cot, & toc do dong la
50-200cm/gio;

2B) stt dung phén chiét thd & bude 1) lam mau dua én cft, trong d6 mau c6 do dan
la 2-25ms/cm, va d6 pH=6,0-7,5; rira cac tap chét voi chit dém rira tap chét, chat dém ria
tap chét chira NaH,PO, 3-10mM, Na,HPO,3-10mM, 200-NaCl 300mM, pH 6,5-8,0, va
tdc do dong rira giai 1a 50-200cm/gio;

2C) rira giai lactoferrin voi chét dém rua giai chra NaH,PO,3-10mM, Na,HPO,
3-10mM, 400-650mM NaCl, d6 pH=6,5-8,0 & tbc do dong la 50-200cm/gid, dé thu dugc
phén doan rira giai;

3) thu phan doan rira giai ¢ budc 2), dé thu duoc dung dich chira lactoferrin & nguoi
tai to hop.

Tét hon 13, nhua trao ddi cation yéu ¢ bude 2) 1a CM Sepharose FF.

Phuong phép sic ky ctia sang ché con bao gom céc budc tai tao nhya sac ky la:
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a) rira cOt bang dung dich mudi néng do cao chira NaCl 1-2M, d6 pH=6,5-10,0 voi
luong gAp tir 3 dén 10 14n thé tich cot & toc 6 dong 1a 50-200cm/gi dén khi UV280
khong co su thay dbi 1o rang;

b) rra cot béng chit dém chtra natri xitrat 5-25mM, d6 pH=2,0 dén 4,0, voi luong
oép tr 3 dén 10 1an thé tich cot, & tde do dong 1a 50-200cm/gio.

b) rira cot bing dung dich NaOH 0,5-1,0M, véi luong gép tir 2 dén 5 lan thé tich cot,
& téc d6 dong 13 30-100cm/gio.

d) rira ¢ot bing nude siéu tinh khiét véi lugng gép tir § dén 15 1an thé tich cot dé do
pH nho hon 10,0, gitt nhya trong dung dich etanol 20%.

Cu thé, theo phuong phap sic ky theo sdng ché, trong d6 viéc chiét lactoferrin &
ngudi tai té hop & bude 1) bao gdm cac budc sau day:

(1) st dung cac hat thoc gidng chuyén gen chua lactoferrin & nguoi tai t6 hop lam
nguyeén liéu tho, xat cac hat thoc thanh gao nguyén cam va nghién chung thanh bdt gao
v6i1 dO min 1a tir 80-100 mesh;

(2) tron bot gao va chat dém chiét & ty 1é trong luong/thé tich 1a 1:5-1:10 & nhiét do
phong trong thoi gian tir 0,5 dén 2 gio, dé thu duogc hdn hop; chat dém chiét chira Tris
10-25mM, NaAC 10-25mM, NaCl 0-250mM, d6 pH=6,0-7,5;

(3) loc hdn hop, dé thu dugc phan chiét thd chira lactoferrin & ngudi ti t0 hop.

Theo phuong phap sdc ky ctia sang ché, trong d6 budc sic ky & bude 2) bao gdm:

2a) can bang cot sic ky bang chat dém can bang chira Tris 25mM , NaAC 25mM,
NaCl 200mM, do pH=6.5, v6i lugng gip 10 lan thé tich cot, & toc do dong la 150cm/gio;

2b) stt dung phan chiét thd & budce 1) lam mau dua 1én cot, trong d6 mAu c6 do dan
1a 22,5ms/cm, va do pH=6,5; rtra cac tap chét v6i chit dém rira tap chét, chit dém rtra tap
chat chira NaH,PO,44mM, Na,HPO,6mM, NaCl 300mM, d6 pH=7,5 & tbc do dong la
150cm/gio;

2¢) rira giai Lactoferrin v6i chit dém ria giai, chit dém rira giai chira NaH,PO,
4mM, Na,HPO, 6mM, NaCl 600mM, do pH=7,5 ¢ téc do dong la 50-200cm/gio, dé thu
thap phan doan rira giai chira lactoferrin & nguoi tai t6 hop.

Sang ché la dé xuét phuong phap chiét xuét @& didu ché lactoferrin & ngudi tai to

hop tr cac hat thoc gidng chuyén gen, bao gdm lan luot cc bude sau ddy:



26101

(1) str dyng céc hat thoc gibng chuyén gen chita lactoferrin & nguoi tai t6 hop lam
nguyén liéu thd, xay cac hat thoc gidng thanh gao nguyén cam va nghién chiing thanh bot
gao voOi do min 1a 80-100 mesh;

(2) tron bot gao va chit dém chiét & ty 18 trong luc_mg/thé tich 1a 1:5-1:10 & nhiét do
phong trong thoi gian tir 0,5 dén 2 gio, dé thu dugc hdn hop; chit dém chiét chua Tris
10-25mM, NaAC 10-25mM, NaCl 0-250mM, dé pH=6,0-7,5;

(3) loc hén hop, dé thu duoc ph?in chiét tho chura lactoferrin & nguoi tai td hop.

Vi du thue hién sang ché

Trir khi duoc quy dinh khéc, cdc mdy moc va thiét bi duoc sir dung trong cac vi du
sau ddy c6 ban san trén thi trudng.

Vi du 1: Didu ché phin chiét thd ctia lactoferrin & ngudi tai t6 hop (rLF)

Lua chtta lactoferrin & nguoi tai to hop dugce xat vo dé thu duoc gao nguyén cam va
duoc nghién dé thu duoc bot gao véi do min 1a 80-100 mesh. Bot gao duge tron voi chét
dém chiét & ty 16 1:10 (trong luong/thé tich, kg/L), va dugc chiét & nhiét do phong trong
thoi gian 1 gio. Céc thanh phin ctia chit dém chiét 1a: Tris-HC1 25mM, natri axetat
(NaAC) khan 20mM, NaCl 200mM, dé pH=6,5. Hén hop thu dugc trai qua bude loc ap
luc béng cach str dung bd loc nén khung tAm loai vai loc, dé thu dugc phén chiét tﬁ() sach
chua rLF.

Vidu 2: Lua chon nhya sdc ky va céc diéu kién rua giai trong sac ky trao ddi cation

Lua chon nhua séc ky trong séic ky trao d6i cation: Vi céc hat thoc gidng c6 ham
lugng sic t6 va polysacarit cao hon, nhua cation c6 thé tranh su ling dong cta cic sic t6
trén moi truong séc ky, nho do cai thién kha nang st dung cta nhua va dam bao d6 tinh
khiét ctia cac mAu. Vi du nay da st dung céc nhua trao ddi cation véi toc do dong lam
viéc cao hon 1am nhua sic ky, bao gdm UNO Sphere S cua cong ty Bio-Rad va CM
sepharose Fast Flow (CM Sepharose FF) ctia cong ty GE va vv... Phéan chiét thé thu dugc
trong vi du 1 dugc sir dung lam mau nap cua sic ky trao doi cation.

1. Séc ky trao ddi cation duoc thuc hién trén CM sepharose Fast Flow

Khoang 18ml nhya CM sepharose Fast Flow dugc dong vao cot econo 15/20 cbt, va
cOt dugc lam can bﬁ“lng véi 200ml chat dém (Tris-HC1 25mM, natri axetat khan 20mM,
NaCl 200mM, do pH=6,5) & tdc do dong 1a 150cm/gio, dén khi tri s6 pH va do dan



26101

khong ddi dén dudng co so. Mau ¢6 do dan 1a 22,5ms/cm va do pH=6,5. Sau khi nap,
mau duoc rira véi chit dém (NaH,PO, 4mM, Na,HPO, 6mM, NaCl 300mM, do pH=7,5)
& tbe d6 dong la 150cm/gid dé rua céc tap chit. Sau khi ria tap chat, Lactoferrin duoc
rira giai vol chat dém (NaH,PO, 4mM, Na,HPO, 6mM, NaCl 600mM, d6 pH=7.5) ¢ tde
d6 dong 1a 150cm/gid, va cac phan doan rira giai duoc thu thap dé thu duoc phan doan
chira rLF. Hinh anh dién chuyén duoc thé hién trén Fig.1.

2. Shc ky trao ddi cation duoc thuc hién trén UNO Sphere S

Khoang 18ml nhya UNO Sphere S duoc dong vao cot econo 15/20 ¢dt, va cot dugce
can bing v&i 200ml chat dém (Tris-HCl 25mM, natri axetat khan 20mM, NaCl 200mM,
d6 pH=8,0) & téc do dong 1a 150cm/gid, dén khi tri s6 pH va do dan dién la khong doi
dén duong co sé. MAu c6 do dan 14 22.5ms/cm va d6 pH=6,5. Sau khi nap, mau dugc trai
qua budc rura giai véi chit dém chira NaH,PO, 4mM, Na,HPO, 6mM, d6 pH=7,5 va chira
NaCl 300mM, NaCl 600mM, NaCl 900mM, NaCl 1,5M tuong Umg & tbe do dong la
150cm/gid, va cac phan doan rira giai dugc thu thap. Hinh anh dién chuyén duoc thé hién
trén Fig.2. Trén hinh, 20%, 40%, 60%, 100% la céac ty 1€ phén tram tuong ung cua NaCl
1,5M tuong ung véi NaCl 300mM, NaCl 600mM, NaCl 900mM va NaCl 1,5M tuong
ung.

3. X4c dinh kha nang nap miu thuc té ciia CM sepharose Fast Flow

Khoang 18ml CM sepharose Fast Flow dugc dong vao cot econo 15/20 cot, va cot
duge can bang vai 200ml chit dém (Tris-HCI 25mM, natri axetat khan 20mM, NaCl
200mM, d6 pH=6.5) & téc do dong 1a 150cm/gid, dén khi tri s6 pH va do dan dign khong
dbi dén dudng co s¢. MAu cta vi du 1 ¢6 do dan 1a 22.5 ms/cm va d6 pH=6.5 va téng thé
tich 1a 450ml. Cac mau da dugc nap vao trén CM sepharose Fast Flow & toc do dong la
150cm/gid. Tri sb hép thu ctia UV280 trong khi nap mau duoc ghi lai dén khi trj s& hip
thu vuot qua mirc ngang bing 10%. Thé tich mau dugc ghi lai va kha nang nap mau thue
té trén mdi ml CM sepharose Fast Flow dudi tbc do dong nay duge tinh toan; sau dé
nhua dugc tai tao. Hinh anh dién chuyén dugc thé hién trén Fig.3.

Pugc phat hién ra tir cac thir nghiém & trén ma dud6i cac diéu kién giéng nhau cua
viéc nap mau, nhya trao dbi cation yéu CM Fast Flow thé hién d6 phan giai va hiéu qua

phén tach cao hon, gidng nhu nhya trao ddi anion manh hon; Trong khi d6 CM sepharose
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Fast Flow dugc phat trién sém hon, va c6 qua trinh hoan thién va do 4n dinh héa hoc
tuyét voi, tudi tho st dung 1au hon va chi phi tuong db6i thap. Theo goc do cac yéu t6
khac, CM sepharose Fast Flow dugc st dung lam nhya sc ky uu tién cho séc ky trao doi
cation.

Téi wu hoa cac diéu kién rira giai: San phém chiét chtra rLF duoc nap vao cot CM
sepharose Fast Flow va trai qua rira gidi gradient bang cach b sung mubi (Fig. 4). Két
qua cho thdy, dudi gradient 10% NaCl 1,5M, cac bang tap chit rd rang duoc ria giai, va
khong protein dich nao bi mét; dudi gradient 20% NaCl 1,5M, mot luong nhé cla céac
bang tap chat duoc rira giai, va tén hao protein dich 1a it; protein dich duoc rira giai ¢
dang c6 dic dusi gradient 40% NaCl 1,5M; khong c6 dinh rira giai dudi nong do mudi
60% hodc cao hon, diéu d6 nghia la protein dich c6 thé duoc rira giai hoan toan dudi 40%
NaCl 1,5M. Qua nghién ctru thém vé néng do rira gidi, phat hién duge rang khi nong do
mubi nhé hon 40%, d6 tinh khiét cta protein duge rira giai khong bi anh hudng. Pinh rira
gidi ¢6 doan cudi dinh dédng chu ¥ va t 1¢ thu hdi giam. Cudi ciing, 40% NaCl 1,5M da
duoc lua chon 1am diéu kién rira giai x4c dinh.

Téi wu hda céc diéu kién rira tap chét: Dudi cac didu kién can bing va diéu kién rira
giai gibng nhau, cac didu kién rira tap chét 1a 10%, 15% va 20% dugc so sanh, tuong ting
(Fig.5). Voi su gia tang ndng d6 mudi dung cho rra tap chét,ton hao ctia protein dich tang
1én, nhung hiéu qua loai bo tap chit duoc cai thién dang ké. Dudi ba diéu kién, khong c6
khéc biét dang ké trong ty 1€ thu hdi protein. Pé dam bao do tinh khiét cta protein dich,
20% NaCl 1,5M duoc x4c dinh 1a didu kién rira tap chit cudi cung.

Dua hiéu qua tinh ché va tbc do thu hodi vao xem xét, NaH,PO, 4mM, Na,HPO,
6mM, NaCl 300mM, do pH=7,5 dugc str dung lam cac diéu kién ria tap chit vu tién, va
NaH,PO, 4mM, Na,HPO, 6mM, NaCl 600mM, d60 pH=7,5 duoc su dung lam cac diéu
kién rtra giai vu tién cua protein dich.

Vi du 3: Xac dinh céc diéu kién tai tao cia nhua CM sepharose FF sau khi tinh ché rLF

Sau khi tinh ché rLF qua trao ddi cation, da phat hién thdy su ldng dong sic t6 nau
nghiém trong trén cot sdc ky trong khi CIP (lam sach tai chd), ma khong thé loai bo bang
cach tai tao thong thuong voi nude, rugu isopropyl 30%,etanol 70%, HCI1 0,01M, NaOH

IM va uré 8M. Puoc biét dén boi phan tich sét ma duge lién két véi rLF tao thanh st
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hydroxit két ta dudi kiém manh. Do nhua khong thé chiu dugc nff)ng dd cao cua axit,
cudi cung céc sic t6 ling dong da dugc loai b thanh cdng qua dic tinh tao phirc ion sét
(IIT) manh cua natri xitrat dudi cac diéu kién axit.

Trong khi tai tao CM Sepharose FF bang cach st dung natri xitrat, d& phat hién thdy
natri xitrat chi tao phtrc st trén cdt dudi didu kién pH thép. Dua pham vi pH ma nhua cé
thé chiu duoc vao xem xét, do pH=3,0 dugc lua chon cudi cung; dudi viéc st dung binh
thuong cta dung dich tai tao nhua (khoang 5 14n thé tich cot), n@)ng do xitrat dugc xac
dinh. Néu céc ion sat (IIT) khong thé duoc g& bd hoan toan dudi ndng do6 nay, trong budc
tai tao NaOH tiép theo, su ling dong sic td nau c6 thé c6 mit trong cot sic ky. Néu
khong, cot sic ky s€ thé hién mau sic binh thuong. Cac két qua thuc nghiém duoc thé

hién trong bang dudi day:

Nong d0 natri xitrat Mau cot sic ky Str dung
10mM Léing dong mau nau 100ml
20mM Binh thudong 100ml
50mM Binh thuong 100ml
100mM Binh thuong 100ml

Céc két qua cho thiy: 100ml ctia natri xitrat 20mM c6 thé tao phirc v6i cc ion sat
(I11) trong cot sic ky hoan toan. Do d6 ndng d6 cua natri xitrat dugc xac dinh. Tom lai,
theo protein dich cu thé, qua trinh tai tao cuia CM sepharose Fast Flow dugc thay dbi tur
viée rtra v6i mubi cao binh thuong tiép theo 1a bang NaOH vao trong cic budc sau: loai
b6 rLF ma khong duoc rira giai bang cach sir dung mubi cao (NaCl 2M, d6 pH=7,0), sau
d6 loai bo sit trong du lugng rLF bing cach stir dung axit natri xitrat (natri xitrat 20mM,
do pH=3,0), sau d6 thuc hién quy trinh lam sach binh thuong béng cach st dung NaOH
IM. Cot sic ky ma dugc dong voi 18ml nhua CM Sepharose FF cho sic ky trao doi
cation dugc st dung trong vi du 1 diu tién duoc rra v6i 100ml dung dich mubi néng do
cao (NaCl 2M, d6 pH=7,0) & tbc do dong 1a 150cm/gior dén khi UV280 khong ¢6 sy thay
ddi 16 rang; sau d6 dugc rira voi 100ml dung dich chit dém (natri xitrat 20mM, do
pH=3,0) ¢ tbc do dong 1a 150cm/gid cho dén khi d6 pH giam xubng dudi 4,0; sau do cot
sdc ky duoc rira lai vai 100ml dung dich NaOH 0,5M ¢ tbc d6 dong 1a 50cm/gid; va sau

do6 duogc rira vai 200ml nude siéu tinh khiét cho dén khi d6 pH nhé hon 10,0; cudi cling,
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nhya duoc gitt trong dung dich etanol 20% trong mot thoi gian dai.
Vi du 4: Tach va tinh ché lactoferrin & ngudi téi t6 hop va tai tao nhua séc ky

Viéc tinh ché mot budc duoc thuc hién béng cach trao dbi cation: Khoang 150ml
nhua CM sepharose Fast Flow dugc dong vao cot XK50, va cac cot duge can béng Vol
2000ml chit dém (Tris-HC1 25mM, natri axetat khan 20mM, NaCl 200mM, d6 pH la 6,5
) & tbe d6 dong 1a 150cm/gio, dén khi tri s6 pH va do dn khong ddi dén duong co s6.
Phan chiét thd thu duoc trong vi du 1 dugc st dung 1am mau. Cac miu c6 d6 dan 1a
22.5ms/cm va d6 pH=6,46. Sau khi tai, mau duoc rira gidi véi chat dém (NaH,PO44mM,
Na,HPO, 6mM, NaCl 300mM, d6 pH=7,5) & téc do dong 1a 150cm/gid dé rira giai cac
tap chét va thu thap phén rua tap chét; sau d6 mau dugc rira giai voi chit dém (NaH,PO,
4mM, Na,HPO, 6mM, NaCl 600mM, d6 pH=7,5) ¢ tdc do dong la 150cm/gio, va phan
doan rtra giai duoc thu thap dé thu duoc phan doan chira rLF.

Hon nita, nhua dugce tai tao bdi cac bude sau day: trude tién nhita dugce rira voi
500ml dung dich mubi néng d6 cao (NaCl 2M, do pH=7,0) & tbc do dong 1a 150cm/gio
dén khi UV280 khong c6 su thay ddi rd rang; sau d6 rira v6i 500ml dung dich chat dém
(natri xitrat 20mM, d¢ pH=3,0) & tdc do dong 1a 150cm/gior cho dén khi pH giam xudng
dudi 4,0; sau d6 cot sic ky dugc rira lai véi S00ml dung dich NaOH 0,5M ¢ tdc do dong
12 50cm/gidy; va sau d6 dugce rira vai 1500ml nude si€u tinh khiét dén khi do pH nho hon
10,0; cudi cung, nhua dugc gitt trong dung dich etanol 20% trong mot thoi gian dai.

Céc rLF thu duoc tir viéc tach va tinh ché duoc x4c dinh bing HPLC. Nhu dugc thé
hién trén Fig.6 cho thdy do tinh khiét HPLC ctia rLF 1a 98%; va san lugng rLF c6 thé dat
27,24 + 0,77%, twong ung véi 2,25g rLF trén mdi kg gao nguyén cdm, cu thé nhu duoc

thé hién trong bang dudi day.

, , , Tong ham Tong Tong Iugng | Tong luong
Budc tinh ché Tong thé . .
luong protein | lactoferrin thu hoi thu hoi LF
tich (ml)
(mg) (mg) protein (%) (%)
Phan chiét tho
1750 1639 820 100 100
rLF
San pham chiét
. 222 450 427 27,5 52,1
tinh ché rLF
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YEU CAU BAO HOQ
1. Phuong phap sic ky @& tach va tinh ché lactoferrin & ngudi tai t6 hop tir hat théc gidng
chuyén gen, phuong phap nay bao gdm 1an luot cac budce sau day:

1) chiét lactoferrin & nguoi tai t6 hop tir cac hat thoc gidng chuyén gen; dé thu dugc
phén chiét thd chta lactoferrin & nguoi téi t6 hop;

2) tién hanh sic ky trao dbi cation d6i voi phan chiét tho chira lactoferrin ¢ ngudi dé
thuc hién tinh ché so b0, dé thu dugc phan doan rira giai chua lactoferrin & nguoi tai td
hgp; trong do:

sic ky trao ddi cation duoc thuc hién trén nhya trao ddi cation yéu CM

sepharose FF, budc séc ky bao gom:

2A) can bing cot sic ky bing chit dém chira Tris 10 dén 25mM, NaAC 10
dén 25mM, NaCl 0 dén 250mM, d6 pH = 6,0 dén 7,5, v6i lugng gip tir 5 dén 15 lan thé
tich cot, & tbe do dong 14 50 dén 200cm/gio;

2B) st dung phan chiét thd & bude 1) lam mAu dua 1én cot, trong d6 mau c6
d6 dan 1a 2 dén 25ms/cm va do pH=16,0 dén 7,5; rira c4c tap chét béng chét dém rura tap
chét, chit dém rira tap chét chira NaH,PO, 3 dén 10mM, Na,HPO,3 dén 10mM, NaCl
200 dén 300mM, do pH = 6,5 dén 8,0, va tdc d6 dong rira giai la 50 dén 200cm/gio;

2C) rlra giai mAu bing chdt dém rira giai chita NaH,PO,3 dén 10mM,
Na,HPO, 3 dén 10mM, 400 dén 650mM NaCl, d6 pH = 6,5 dén 8,0 & toc do dong 1a 50
dén 200cm/gid, dé thu duge phan doan rira giai; va

3) thu phin doan rira giai & budce 2), dé thu duogc dung dich chira lactoferrin ¢ ngudi
tai td hop.

2. Phuong phép sic ky theo diém 1, trong d6 phuong phap nay con bao gbm cac budc tai
tao nhua sic ky nhu sau:

a) ria cot béng dung dich mudi néng do cao chtra NaCl 1 dén 2M, d6 pH = 6,5 dén
10,0, v6i lugng gép 3 tir dén 10 1An thé tich cot, & toc do dong 1a 50 dén 200cm/gid cho
dén khi UV280 khong c6 su thay ddi rd rang;

b) rira cot béng chit dém chira natri xitrat 5 dén 25mM, d6 pH=2,0 dén 4,0, voi
lwong gép tir 3 dén 10 1an thé tich cot, & toe dd dong 1a 50 dén 200cm/gid;

¢) rita cot bing dung dich NaOH 0,5 dén 1,0M, véi luong gép tir 2 dén 5 lan thé tich
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cot, & tde do dong 1a 30 dén 100cm/gio.

d) rira cot bing nudc siéu tinh khiét, v&i lugng gip tir 8 dén 15 1an thé tich cot, dén
d6 pH nho hon 10,0, va gitt nhua trong dung dich etanol 20%.

3. Phuong phép sic ky theo diém 1, trong d6 viéc chiét lactoferrin & nguoi tai to hop &
budc 1) bao gbm cac bude sau:

(1) str dung cac hat théc gibng chuyén gen chura lactoferrin & ngudi tai t6 hop lam
nguyén liéu thd, xat cac hat théc thanh gao nguyén cam va nghién chung thanh bdt gao
v6i d6 min 12 tir 80 dén 100 mesh;

(2) tron bot gao va chat dém chiét & ty 18 trong lugng/thé tich 1a 1:5 dén 1:10 & nhiét
d6 phong trong thoi gian tr 0,5 dén 2 gio, dé thu duoc hdn hop; chit dém chiét chira Tris
10 dén 25mM, NaAC 10 dén 25mM, NaCl 0 dén 250mM, d6 pH= 6,0 dén 7.5;

(3) loc hdn hop, dé thu dugc phan chiét thd chira lactoferrin & nguoi ti tb hop.

4. Phuong phép sic ky theo diém 1, trong d6 budc sic ky & budce 2) bao gom:

2a) cin bang cot sic ky bang chat d&m cin bang chira Tris 25mM , NaAC 25mM,
NaCl 200mM, d6 pH=6,5, vi luong gép 10 1an thé tich cot, & tdc do dong la 150cm/gio;

2b) st dung phén chiét thd & bude 1) 1am mau dua 1én cot, trong d6 miu ¢ dd dan
la 22,5ms/cm va d6 pH=6,5; rua tap chit v&i chat dém rtra, chit dém rtra chita NaH,PO,
4mM, Na,HPO, 6mM, NaCl 300mM, d6 pH= 7,5 ¢ tdc do dong 1a 150cm/gio;

2¢) rua giai mAu v&i chit dém rira giai, chit dém rua gidi chira NaH,PO, 4mM,
Na,HPO, 6mM, NaCl 600mM, pH 7,5 & téc do dong 1a 150cm/gid, dé thu thip phan doan
rira giai chira lactoferrin & nguoi tai t6 hop.

5. Phuong phép séc ky theo diém 1, trong d6 budc tai tao nhua sic ky bao gdm céc budce
sau: ‘

a) ria cot b?mg dung dich mudi ndng d6 cao chira NaCl 2M, d6 pH = 7,5, voi lugng
glp 5 lan thé tich cot, & te do dong 1a 150cm/gio cho dén khi UV280 khong c6 su thay
d6i rd rang;

b) rira cot béng chét dém chira natri xitrat 20mM, d6 pH = 3,0, véi lugng gép 5 lan
thé tich cot, & tbe d6 dong 14 50 dén 200cm/gid.

b) rira cot bang dung dich NaOH 0,5M, voi luong gép 3 1an thé tich cot, & toc do
dong 1a 50cm/gio.
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d) rira cot bing nude siéu tinh khiét, v6i luong gip 10 1an thé tich cot, dén do pH
nho hon 10,0, va gilt nhya trong dung dich etanol 20%.

6. Phuong phép sic ky theo diém 3, trong do6 viéc chiét lactoferrin & ngudi tai t6 hop bao
gdm céc budc sau:

(1a) sir dung céc hat thoc gidng chuyén gen chtra lactoferrin & ngudi tai t6 hop lam
nguyén liéu tho, xat cac hat thoc thanh gao nguyén cam va nghién chiing thanh bot gao
v6i 4o min 1a tir 80 dén 100 mesh;

(2a) tron bot gao va chat dém chiét & ty 18 trong luc_mg/thé tich 1a 1:10 & nhiét 4o
phong trong thoi gian 1 gio, d thu duoc hdn hop; chit dém chiét chta Tris 25mM ,
NaAC 20mM, NaCl 200mM, d6 pH = 6,5;

(3a) loc hén hop, dé thu duoc phn chiét tho chita lactoferrin & nguoi tai t6 hop.
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