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PHUGNG PHAP XAC PINH HOAT TINH KHANG KHUAN
CUA PEPTIT TAI TO HOP PEP-H

Trong nhitng nam gan day, su khang thudc
ctia vi sinh vat gay bénh ngay cang gia tang.
Nhiéu loai thudc khiang sinh méi da nhanh
chong mat hiéu luc, dong thoi xuat hién céac
bénh nhiém virut mang tinh toan cau nhu HIV,
viem gan B, C, viém mang ndo... dang 1la mdi
quan tam dac biét ca cac quoc gia cling nhu cic
nha khoa hoc trén toan thé€ gidi. Vi vay, cac nha
khoa hoc khong nging tim ki€m cac loai vacxin
mdi, cac loai khang sinh méi véi nhitng co ché
tdc dong khac véi co ché tic dong cla céac loai
khang sinh thong thudng, dong thoi cé hiéu luc
khang khudn manh va dic hiéu. Mot trong
nhiing huéng nghién ctu tim ki€m d6 la céc loai
thudc khang sinh cé ban chat peptit. Ngoai cac
peptit tu nhién dugc tach chiét tir dong thuc vat,
con ¢6 céc peptit tdi t6 hop ciing dang dugc cac
nha nghién cttu dic biét quan tam.

Dé gbp phin nghién citu cac peptit c6 hoat
tinh khéang khuin ung dung trong y hoc, trong

LE QUANG HUAN
Vién Cong nghé sinh hoc

thoi gian qua, ching t6i da ti€n hanh nghién ciu
hoat tinh khéng khuan clia peptit tai t6 hop [2,3,
4] dua trén tinh tu nucleotit cia peptit khang
khuidn di dugc tim thdy trong sam bién
Tachypleus tridentatus ma cac tac gia Nhat Ban
da cong bo trude day [5].

Trong bai nay, chiing t6i trinh bay phuong
phdp xéc dinh hoat tinh khdng khudn cla peptit
tdi t6 hgp PEP-H.

I. PHUONG PHAP NGHIEN CUU

1. Nguyén liéu

Dua trén trinh tu peptit tachypleusin, mot
peptit trong méiu sam bién (horshoe crab:
Tachypleus tridentatus) cling nhu tinh chat cla
cdc amino axit, chdng toi thiét k& doan
oligonucleotit c6 trinh tu nhu sau:

5’-AATTCATGAGAAGTGGTGTTATAGAAAGAAACCATATAGAAAATGTAGATGA-3’
3’-GTACTCTTCTACCACAATATCTTTCTTTGGTATATCTTTTACATCTACTTCGA-5’

Trinh ty nucleotit cua doan gien nay dugc
hang GENSET Singapore Biotech. Pte Ltd. téng
hop duéi dang cic sgi doc 1ap theo phuong phap
héa hoc. Chung vi sinh vat Esherichia coli BL,;;
Vecto biéu hién pMAL-C2; Cic héa chat sir
dung trong thi nghiém: IPTG (isopopyl [B-D-
thiogalactopyranosit) (Sigma), sephadex G-75,
sephadex G-25 (Sigma), coOt sic ky ai luc
amyloza resin cia hang New England Biolab,
maltoza (Sigma), facto Xa va cac hoda chat su
dung khéc déu 1a nhiing héa chat tinh khiét. Moi
truong nuoi cdy vi sinh vat: moi truong 1ong LB
(2% trypton, 1% yeast extract, 1% NaCl); moi
truong chon loc 1a moi trudng LB bd sung
ampixillin nong d6 100 pg/ml.
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2. Phuong phap
a) Nuoi cdy vi khudn

Chuing vi khuan biéu hién peptit tai t6 hop la
E. coli BL,, mang gien t4i t6 hgp duoc nuoi trén
moi truong LB cho dén khi dat ODy, = 0,5, b6
sung chit cam tng IPTG vé6i nong do 0,3 mM,
va ti€p tuc nuoi lac (200 vong/phit) & 37°C, thoi
gian 180 phut.
b) Tdch chiét protein lién két

Tir 300 ml dich nuoi cay té€ bao, sau khi cam
ung 3 gio, duoc ly tam véi van toc 5000
vong/phut & 4°C trong 20 phut, phan t€ bao két
ling duoc hoa lai trong 15 ml dung dich dém
(10 mM Tris-HCI, pH = 8,0; | mM EDTA). Sau
do, su thay giai t€ bao duge thuc hién bang siéu



am hoac enzym lysozym (100 pg/ml).

Lay 1 ml dich thuy giai t€ bao dua lén cot ai
luc amyloza resin. Sau khi rita cot véi 15 ml
dung dich dém (20 mM Tris-HCI, pH = 8,0, 1
mM EDTA, 200 mM NacCl), protein lién két
duoc gidi hap véi dung dich dém trén cé bd
sung maltoza (20 mM Tris-HCI, pH = 8,0, 1
mM EDTA, 200 mM NaCl, 10 mM maltoza).
Thu 10 phan doan ngay sau khi cho dung dich
giai hap, m6i phan doan 1 ml. Xdc dinh céc
phan doan chita protein lién két, x{r 1y véi facto
Xa dé tach protein MalE va peptit tdi t6 hop
Protein lién két duogc cét bang facto Xa trong
dém TE ¢6 b6 sung 20 mM CaCl, & nhiét do
23°C, trong thoi gian 16 gio. Sau d6 dich protein
da cat bang facto Xa dugc sac ky di luc qua cot
amyloza resin (cOt sac ky 1 x 1 cm). Thu cdc
phan doan (10 phan doan, 300 pl/phan doan)
ngay sau khi cho dung dich protein. Hoat tinh
khang khudn clia peptit & céc phan doan dugc
kiém tra theo phuong phdp vong khang khuan.
¢) Xdc dinh hoat tinh khdng khudn cua peptit

Céc ching vi khuén str dung trong phép thi:
E. coli DH-50 va Pseudomonas aeruginosa

Moi truong va héa chat:

- Trypticaza soy broth (TBS, Difco,
Detroit, MI): hoa 30 g TBS trong 1 lit nuéc
cat khtr ion (dH,0), khtr trung 20 phit &
nhiét do 121°C, bao quan & nhiét do phong.

- Bém photphat: dung dich stock (100 mM),
hoa riéng biét 15,6 g NaH,PO,2.H,0; 26,8 g
Na,HPO,7.H,0 trong 1 lit dH,0O. Pha dung dich
dém photphat (100 mM) c6 pH la 7,4 hoac 6,5
bang cdch tron hai dung dich theo ty 1é nhat
dinh cho dén khi dat pH mong muo6n. Khir tring
hoac loc qua mang loc (0,45um), bao quan &
nhiét do phong.

- Agaroza (sigma): st dung agaroza dé han
ché t6i miic t6i thiéu sy tuong tac clia céc peptit
mang dién tich duong véi agar la diéu can thiét
khi x4c dinh hoat tinh khang khuén cta peptit .

- L6p gel dudi: tron 50 ml dém photphat 100
mM v6i 5 ml TSB, thém 5 g agaroza, thém
dH,O @t 500 ml, chinh pH = 7,4 hoic 6,5 bang
IN NaOH hoac HCI. Khur trung. Bao quan &
nhiét do phong. Trudc khi st dung, c6 thé lam
néng chay béng 10 vi séng hoidc trong bé nudc
néng 42°C.

- L6p gel trén: hoa tan 60 g trypticaza soy
broth (sigma) va 10 g agaroza trong 1 lit dH,0.
Khu trung va bao quan & nhiét do phong. Trudc
khi st dung, c¢6 thé lam néng chdy bing 10 vi
séng hodc trong bé nudc néng 42°C.

- Dung dich 10 mM photphat, pH = 7,4 dugc
chuédn bi tir dung dich 100 mM, khir tring va
bao quan & nhiét do phong. Dung dich dém nay
duoc 1am lanh truée khi rira t€ bao.

Quy trinh thir nghiém:

1. Cay chuyén mot khuén lac vao 50 ml TSB,
nuoi lac (200 vong/phiit), 37°C, 18-24 gid.

2. Cay chuyén 50 pl (d6i v6i t€ bao 1a E.coli)
vao 50 ml moi truong TSB méi va nuoi tiép
2,30 gid 6 37°C trong may lic.

3. Ly tam thu t€ bao: 400 vong/phut, 10 phit &
4°C.

4, Rua t€ bao v6i 10 ml dung dich dém
photphat (pH = 7,4) da 1am lanh, ly tam thu
t€ bao nhu budc 3. Sau d6 hoa lai t& bao
trong 5 ml dung dich dém photphat (pH =
7,4) da lam lanh.

5. Lay 1 ml dich t€ bao vira thu duoc do pho
hép thu. Két qua xac dinh ODg,, s€ cho phép
tinh toan va pha phan dich t€ bao con lai (4
ml) t6i nong do 4.10° CFU (cong thiic tinh
nhu sau: CFU/ml= OD,, X 2,5.10%).

6. Lay 10 ml dung dich gel duéi cho vao 6ng
ly tam dung tich 15 ml va bé sung 4.10°
CFU, vortex 15 gidy, d6 lén dia petri, dé gel
dong chat khoang 2 phuit.

7. bDat dia lén trén to gidy ké oly va duc giéng
theo s6 luogng: 4 X 4 hoac 5 x 5.

8. Cho 5 pl cdc mau peptit can thir nghiém vao
cac giéng da duc (peptit dugc pha trong
0,01% axit axetic). Day dia petri va nuoi
trong 3 gio ¢ 37°C.

9. B6 sung thém 10 ml 16p gel trén gidu dinh
dudng vao cac dia; sau khi gel dong chat
day dia petri va nuoi ti€p qua dém & 37°C.

10. Sang hom sau, b6 sung 10 ml dung dich tdy
léen bé mat dia (dung dich tdy: 5% axit
axetic trong 25% metanol); sau 20 phut, xac
dinh ban kinh vong khdng khuan.

II. KET QUA VA THAO LUAN

1. Thiét ké vecto mang gien peptit tai t6 hop
31



Gien téng hop sau khi duoc gin vao vecto
PMAL-C2 nh¢ ciac enzym giéi han E.CoR1 va
Hindlll, duoc bién nap vao chiing vi khuén E.
coli DH50 va chon loc trén moi truong LB chaa
ampixillin (100 pg/ml).

Dé kiém tra két qua bién nap, ching toi da
ti€n hanh tach chi€t ADN cua plasmit pMAL-

Poan ADN sau
khi cit biang 2
enzym

C2 mang gien peptit tdi t6 hop va cit ADN
plasmit bang cdc enzym giéi han E.CoR1 va
Hind 111, sau d6 kiém tra bing dién di trén gel
polyacrylamit. K&t qua trén dién di d6 thu dugc
2 bang ADN, mot bang tuong tng vGi ADN c6
trong luong phan tir 16n va mot bang c6 trong
luong phan tir tuong Gng véi trong lugng phan ti
cuia doan oligonucleotit téng hop (hinh 1).

«——— Doan oligonucleotit téng hop

Hinh 1. Két qua dién di ADN plasmit sau khi cét bang cac enzym E.CoR I va Hind 111
Cic giéng 1, 2, 3: ADN plasmit c4c khuén lac sau khi xir Iy v6i E.CoR 1 va Hind 111
Cic giéng 4, 5: Poan oligonucleotit téng hop

Tir cdc két qua trén day, c6 thé khang dinh
ring doan oligonucleotit do ching toi téng hop
da duoc gin vao vecto pMAL-C2 va thay thé
cho doan polylinker cia pMAL-C2. Vi tri cla
doan oligonucleotit nam gitta vi tri nhan biét cua
céc enzym gi6i han E.CoR1 va HindlIlIL.

2. Bi€u hién gien tai té hop

Sau khi bién nap vecto pMAL-C2 mang gien
peptit tdi t6 hop vao ching vi khuin E. coli BL-
21, céc t€ bao vi khudn da bién nap duoc nuoi

cdy trén moi truong LB chia khang sinh
ampixillin (100 pg/ml) cho t6i khi dat nong do
0Dy, = 0,5, b6 sung chit cam tng IPTG t6i
nong do cudi cung 1a 0,3 mM. Nudi ti€p trong 3
gi0 6 37°C, sau d6 thu nhan t€ bao va tach chiét
protein vi khudn.

Két qua kiém tra su biéu hién cta gien sau
khi cam tng bang IPTG bing dién di trén gel
polyacrylamit SDS-PAGE dugc trinh bay trén
hinh 2.
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Hinh 2. Dién di d6 cua protein t€ bao vi khuén trudc va sau khi cam tng béng IPTG
Giéng 5: Marker protein; Céc giéng 1, 3, 6, 8 1a protein trudc khi cam tng bang IPTG
Ciac giéng 2, 4,7, 9 1a protein sau khi cam tng bang IPTG.
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Trén hinh 2, sau khi cam tng bang IPTG, ta
thdy luong protein c6 trong lugng phan tu
khoang 43 kDa xuat hién rat ro so véi trude khi
gay cam ung. Diéu ndy c6 nghia 1a gien tdi t6
hop trong vecto di hoat dong manh (téng hop
mot luong 16n protein tdi t6 hop) sau khi bd
sung IPTG vao moi truong nudi ciy.

3. Tinh ché peptit
1 2 3
==
43 kDa —
—_—

— — —

Pha loang dich pha t€ bao bang dém TE (TE:
50mM Tris-HCI, pH = 7,4, 0,1% EDTA va 100
mM NaCl). Sau d6, cho 1én cot sic ky 4i luc véi
chat amyloza resin, giai hap bing dém TE c6 b6
sung maltoza. Cac phan doan chwra protein lién
két dugc kiém tra bing dién di tréen SDS-PAGE.
Két qua thu duoc mot bang protein c6 trong
lugng phan tir khoang 43 kDa (hinh 3).

4 5 6

Phan doan sau sic
Ky 4 luc

Hinh 3. Dién di d6 cdc phan doan thu duoc bing sic ky 4i luc trén amyloza resin

Giéng 1: Marker protein

Cic giéng 2, 3, 4, 5, 6: Protein clia cdc phan doan thu dugc sau khi bé sung maltoza.

Protein lién két, sau khi tinh ché trén cot sic
ky 4i luc, dugc cét bang facto Xa trong dém TE
c6 bd sung 20 mM CaCl, & nhiét do 23°C, thoi
gian 16 gid. Sau d6 dich protein da cat bing facto
Xa dugc sic ky 4i luc qua cot amyloza resin (cot
sdc ky 1 x 1 cm). Thu cdc phan doan (10 phan
doan, 300 pl/phan doan) ngay sau khi cho dung
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dich protein. Hoat tinh khéng khudn cla peptit &
cdc phan doan duoc kiém tra theo phuong phép
vong khdng khudn. Két qua cho thdy, & phan
doan thi 4, kha nang (c ché su phat trién cla vi
khudn 12 rat rd. K&t qua x4c dinh hoat tinh khing
khudn cta peptit theo phuong phdp vong khing
khuén dugc trinh bay trén hinh 4.

Hinh 4. Kha nang tc ché su phat trién clia vi khuan gram duong Bacillus subtilis
Giéng 4: phan doan 3 sau sic ky 4i luc ¢6 su c ché€ d6i v6i Bacillus subtilis
Ciéc giéng 1, 2, 3, 5: Cdc phan doan 1, 2, 4, 5 sau séc ky i luc khong ¢6 hoat tinh.
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IIL. KET LUAN néi riéng, cic peptit néi chung.
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METHOD FOR DETECTION OF THE ANTIMICROBIAL ACTIVITY
OF THE RECOMBINANTIAL PEPTIDE PEP-H

LE QUANG HUAN
SUMMARY

The gene encoding the recombinant peptide has been synthesized by chemical method and it was
sucessfully expressed in E. coli. The new method was developed for detection of the antimicrobial activities of
the pure recombinant peptide which after has been purified on affinity chromatography and cleaved by the
factor Xa.
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