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Tom tit:

Trong nhirng nim gin day, nhiéu loai peptide khiang khuin (AMPs) di dwgc tim thiy trong cdc sinh vat khac nhau
va rat da dang, bao gdm ca dong vat luong cw, ddng vat c6 vii, thue vit va prokaryote. Hoat dong khang khuin caa
cac peptide hiéu qua trén nhidu vi khuin Gram im va Gram dwong. Bén canh cic peptide tu nhién, nhiéu AMPs
tong hop di dwoc nghién ciru va thu nhin. Cac peptide ¢é hoat tinh khang khuén la do sy tac dong ciia peptide 1am
bién ddi ciu tric tw nhién ciia mang vi khuén, vi viy peptide khang khuén van c¢6 hoat tinh trén mét s vi khuén da
khang thudc. Nghién ciru nay tip trung toi wu héa thanh phin méi treong nudi cidy nham thu nhén peptide khing
Kkhuén tir chiing Bacillus subtillis DB104 tai t hop. Trong mdt mdi truomg thich hop, cic thanh phin nay dugc sang
loc lai véi cac yéu t6 anh hwéng dén hoat tinh khang Khuén cua peptlde bimg thiét ké thi nghiém Plackett-Burman.
Trong cac yeu t6 khao sat, pepton, K. HPO, va ri duong la ba yeu td tac dong nhiéu nhit (p<0,05). Thi nghiém dwgc
thiét ké theo phuwong phap dap ung be mat (Response surface methodology-RSM). Két qua nhian dwgc moi treong
thich hop cho qua trinh sinh tong hop peptlde gom 12,4 g/l pepton, 5,1 g/l K,HPO,, 8 g/l ri duo’ng Thoi gian 1én
men sau 36 gio' cho hoat tinh khang khuén cao nhit 1.600 AU/ml, cao hon tr1r0’c khl t0i wu 2,5 1an (640 AU/ml),
chiém 60%.

Tir khéa: Bacillus subtillis, dap vng bé mit, peptide ti t6 hop, thanh phian méi trudng, téi wu hoa.
Chi 56 phin logi: 2.8

gén va chén vao mang doi ciia té bao vi khuan hinh thanh cac
16 trén mang va tidu diét vi khuan [7]. Gen mé hoa cho mot sb
cecropin dugc thiét ké va tong hop da cho thay higu qua khang
bénh ¢ dong vét va thuc vat do vi khuin giy nén [5]. Cecropin
¢6 chu trac bac hai dang X0dn a, mang di¢n tich duong manh,
ludng cuc, gdm 35-50 amino acid, khoi lvong phén tir khoang
4,1 kDa. Trong nghién ctu trude d6 co lién quan, ching toi sur
dung k¥ thuat gen tao ching B. subtilis DB104 c6 kha nang
biéu hién peptide cecropin B trong giai doan tao bao tir. Peptide
cecropin B s€ dugc phién ma trong giai doan mudn cua sy hinh
thanh bao tir nho' hoat dong cua promoter P va duoc giai
phong ra ngoai méi truong khi té bao me ly g1a1 phong thich
bao tur. Trong nghién ciru nay, ching t6i tap trung khao sat toi
wu héa mdi truong nudi cdy cho thu nhan peptide cao nht.

Gioi thiéu

Hién nay, cac peptide khang khuén (antimicrobial peptide
- AMPs) dugc coi nhu nguon “khéng sinh tw nhién” cua sinh
vat da dugc phat hién ¢ nhiéu loai sinh vat khac nhau. Chung
dang dugc cic nha khoa hoc quan tdm nghién clru, mang mot
¥ nghia 16n khi hién trang khang thudc khang sinh cta cac vi
sinh vét gdy bénh trén nguoi va dong vat ngay cang nhiéu. Cac
peptide c6 hoat tinh khang khuén c6 ngudn gbc kha da dang, tir
con trung, glap xac, dong vat ¢ vl tdi vi sinh vat [1-3]. Peptide
khang khuan thuong gdm 12-50 amino acid. Hoat dong khang
khuédn cia céc peptide kha da dang va hiéu qua trén nhiéu vi
khudn Gram am va Gram duong, ndm méc, virus va mot so
ky sinh tring. Bén canh cac peptide ty nhién, nhiéu peptide
khang khuan tong hop da dugc nghién ciru va thu nhan. Thudc

nhom peptide nay, cecropin da dugc phéan 1ap dau tién tir nhong
buém tim Hyalophora cecropia bi lay nhiém vi khuan. Boman
va dong tac gia (1994) da phan lap dugc ba nhém cecropin A, B
va D. Trong d6 cecropin B ¢ hoat tinh khang khuan manh, tac
dong 1én ca vi khuan Gram am va Gram duong [4-6]. Cau tric
xodn o, mang dién tich duong, kich thudc nho nén cho phép
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Phuong phap t6i wu héa truyén thong thuc hién viée i uu
timg nhén t (one-factor-at-a-time) don gian, dé thuc hién va
nhiing tac dong cua cac thanh phan c6 thé dugc nhan thiy trén
dd thi ma khong cin phai phén tich thong ké. Tuy nhién, mo
hinh nay thuong xuyén thét bai trong viéc xac dinh vi tri tai khu
vue dap img t6i uu vi nhitng tic dong chung ciia cac yéu td trén
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Abstract:

Antimicrobial peptides (AMPs) were described as having
a broad spectrum of antibacterial activity against both
Gram-positive and Gram-negative bacteria, but lacking
the ability to lyse eukaryotic cells. Some peptides which
exhibit antimicrobial activity derive from quite diverse
sources, such as insects, crustaceans, and mammals. In
this study, we optimised the medium composition for
the production of recombinant antibacterial peptides
from Bacillus subtillis DB104. The medium composition
was selected in order to make the base for screening
factors affecting the peptide activity by Plackett-
Burman experiments. Among factors surveyed, pepton,
K,HPO,, and molasses were considered significantly
(p<0.05). These factors were subsequently optimised
using the response surface methodology (RSM). The
obtained results showed the appropriate medium for
the biosynthesis of peptides included 12.4 g/l pepton,
5.1 g/l K,HPO,, and 8 g/l molasses. After 36 hours of
fermentation, the peptide activity reached the highest
level of 1,600 AU/ml, 2.5 times higher than that of the
pre-optimized one (640 AU/ml).

Keywords: Bacillus subtilis, medium composition,
optimisation, recombinant peptide, response surface
methodology.
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bé mat dap ung khong thiy dugce, didu nay co y nghia khi 1én
men & quy mo 1on [7].

Thiét ké th1 nghiém thong ké cung cap mot cach tlep can
hiéu qua dé t6i wu hoa. Phuong phap nay t6i uu nhleu hon mot
yéu t6 ¢ hai hay nhiéu mirc d6 khac nhau va bao gdm nhiéu
thiét ké nhu thiét ké cac yéu t6 day du (full factorial design),
thiét ké Box-Behnken (Box-Behnken design-BBD). Phuong
phép bé mit dap g la mot ky thudt mo hinh thuc nghiém
duoc sir dung dé danh gia mbi quan hé giira mot tap hop cua
cac yéu to thir nghiém kiém soat. Dua trén ket qua kiém tra
bién, md hinh kiém tra cac bién thir nghiém can thiét cho tong
hop peptide toi wu bang cach sir dung thiét ké Box-Behnken va
phuong phap bé mit dap g [8].

Vi viée su dung thong ké trong thiét ké thi nghiém dugc
thyc hién véi cac yéu t6 dugc chon nham tim ra moi truong t01
uu cho thu nhéan peptide dat ning sudt cao nhat 1a hudng tiép
can cta nghién ctu nay.

Vat liéu va phuong phap nghién ciu
Chiing vi sinh vt

Chung vi khuan Bacillus subtilis DB104 [his, nprR2,

nprE18, Aapr43] (Dai hoc Bayreuth, Buc) dugc chén Cassette

 scecp O DO gEN, biéu hién gen ma hoa cecropin B (B. subtilis
DB104 amyE:PcotB-cecB).

Ching vi khudn khao sat khéng khudn: Edwardsiella
ictalury do Vién Nghién ctru nu6i trong thuy san II (TP HO Chi
Minh) cung cap.

Xdc dinh hogt tinh khdng khudn

Tir moi trudng thich hop, cdy vi khuan (d3 dwoc tang sinh
tir 12-16 gid) vao cac moi truong khao sat vai ty 18 nap gidng
1% va nuéi trong diéu kién lic & 37°C vai toe d6 lic 200 vong/
phat. Thu canh trudng nudi cdy sau 24 gio. Ly tm 15.000
vong/phut ¢ nhiét do phong thu dich dé loai té bao. Kiém tra
hoat tinh khang khuan cta mau dich thu duoc trén vi khudn
Edwardsiella ictalury bang phuong phép xac dinh hoat tinh
khang khuén. Hoat tinh khang khuén (AU/ml) duogc xac dinh
theo phuong phap pha loang hai lan tuan ty (Schilliner va Rest,
2003): hoat tinh khang khuan duoc tinh theo cong thirc AU/ml
= DFi x (1/V), AU: don vi hoat tinh; DFi: d pha loang cao
nhét co vong ¢ ché [9].

Dién di polyacrylamide va phén tich hogt tinh trén gel

bién di protein SDS-PAGE duogc thuc hién trén gel 12,5%
polyacrylamide va 4% gel gom theo phuong phap dugc mo ta
boi Leammli (1970) [10].

Pé thir nghiém hoat tinh khang khuan, tién hanh dién di
tuong tuw SDS-PAGE, tuy nhién mau khong qua budc xir ly
nhiét. Sau khi chay dién di xong, cit phan gel chira peptide
ngam trong dung dich Triton-X100 2,5% dé loai SDS, sau do
rira lai bang dung dich dém Tris-HCI pH 7,0. Tién hanh ap gel
1én dia thach chtra méi trudng cao thit peptone da trai vi khuan
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Edwardsiella ictalyry. U 30°C trong 24 gid. Quan sat ving vo
khuan.

Toi wu héa va thiét ké thi nghi¢m

Sang loc yéu té 6 y nghia bang thiét ké Plackett-Burman:
tir két qua nghién ctru trude d6 c6 lién quan moi truong duoc
chon ¢6 thanh phan gdm: 10 g/l glucose, 1,7 g/l ammonium
citrate, 11,13 g/l peptone, 7,2 g/l ri duong, 1uM FeSO,.7H,0,
0,38 g/l MgSO,.7H,0, 4,58 g/l K,HPO,, 0,01 g/1 CaCl dugce
sir dung thiét ke Plackett—Burman nham sang loc cac yeu t6
c6 anh huong dén hoat tinh khang khuan cia peptide [7]. Cac
yéu t6 duoc chon cho nghién ctru nay 14 ri glucose, peptone,
MgSO,, K,HPO,, ri duong, CaCl,, MnCl,, amonium citrate va
FeSO, duoc het ké trong bang 1 Thiét ke ma tran Plackett-
Burman duoc trinh bay trong bang 2. Két qua nghién ctru dwoc

phan tich bang chuong trinh “Design Expert® 7.0” Stat-Ease,
Inc., Minneapolis, Hoa Ky.

Bang 1. Céc bién trong ma tran Plackett-Burman.

Bang 3. Nong do cac yéu to st dung trong Box-Behnken.

A . o Miic
Yéu to Ponvi Ky hiéu
-1 0 Sl
Peptone g/l X1 5 10 15
Ri duong g/l X2 5 7,5 10
K,HPO, g/l X3 4 5 6

Ham dap tmg dwoc chon 13 hoat tinh khang khuan (Y, AU/
ml dich nudi cdy). M6 hinh héa dugc biéu dién bang phuong
trinh bac hai: Y = B + B X, + BX, + BX, + B XX, +
B XX, +B, XX, +B X2+B X2+B X Trongdo B la
he soh01 quybacO B, B 1a cac he sobacl B,,B,, VaB
la hé so bac 2; B, B Va B13 1 cac hé s6 tuong tic cua tu’ng
cap yeu t6; X, X, X la cac bién doc lap. S6 liéu dugc phan
tich bang chuong trlnh “Design Expert® 7.0” Stat-Ease, Inc.,
Minneapolis, Hoa Ky. Tir két qua phan tich xac dinh mtc toi
wu ciia cc yéu td khao sat cho hoat tinh khang khuédn cao nht.

Bang 4. Thiét ké Box-Behnken.

Véu 16 ot en Mike Mitc 49 anh huing Thi nghiém Cic bién Hoat tinh .lfhaing khltﬁn‘(AU/ml)
onvi Ky hi¢u Thip (1) Cao (+1) :Zgng Prob>F : X1 X2 X3 Thwc nghiém Mo hinh
1 0 1 1 640 653,5
Glucose g/l X1 5 15 9,42° 0,1136 5 1 0 1 800 773375
Peptone o/l X2 5 15 121,25*  0,0008 3 a1 a 0 200 186,875
MgSO, g/l X3 0,3 0,5 9,420 0,136 4 1 ] 0 457 473,875
K,HPO, g/l X4 4 6 31,75 0,0118 5 0 0 1067 1067
Ri duong g/l X5 5 10 36,58 0,0089 6 0 -1 1 201 300,75
CaCl, g/l X6 0,01 0,05 -4,58" 0,3182 7 0 1 -1 533 523,25
MnCl, mM X7 10 20 9,420 0,136 8 -1 0 =l 229 255,625
Amonium citrate 2/l X8 1 2,5 -13,42° 0,0611 9 0 0 0 1067 1067
FeSO, uM X9 0,5 2 -18,25° 0,0344 10 0 0 0 1067 1067
11 -1 0 1 400 403,375
°C6 y nghia 6 do tin cay a=0,05; "Khong c6 y nghia & do tin cay a=0,05. 12 1 1 0 914 927,125
13 1 0 -1 800 796,625
Béng 2. Ma tran thiét k& thi nghiém Plackett-Burman. 14 -1 1 0 32 303,125
15 0 -1 -1 320 306,5

Hoat tinh khang khuén

i Cle bién (AU/ml)

M X2 X5 X4 X5 X6 X7 X8 X9 Z’,’l‘;;m MG hinh

1 11 1 1 1 a1 457 462

2 -1 1 -1 -1 1 1 -1 -1 320 324,83

3 1 1 1 1 1 -1 101 -1 160 155

4 1o 1 1 1 11 -1 160 155

5 | T TS LS TS R B R 50 54.83

6 11 1 11 1 30 315,17

7 401 1 1 a1 11 320 315,17

8 -1 1 1 -1 -1 B S 291 295,83

9 T N e L 50 55

10 T o L e L 50 4517

1 I T T TS T T S 50 55

12 | T RS LS I T T 267 262
T6i wu héa bang phiong phdp ddp g bé mat: ba yéu to

chinh tir két qua sang loc thu duoc duoc xac dinh gid tri tbi vu
va dugc nghién cuu ¢ 3 mue (-1, 0 va +1) (bang 3) véi 15 thi
nghi¢m trong d6 c6 3 thi nghi¢ém ¢ tam (bang 4).
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Két qua va thao luan
Sang loc cdc yéu té anh huong dén hoat tinh khdang khuin

Vi 9 yéu td duge chon dé sang loc gdm glucose, ammonium
citrate, peptone, ri duong, FeSO,.7H,0, MgSO o TH,0,
K,HPO,, MnCl, va CaCl, v6i hai muc thap va cao, tién hanh
th1 nghlem theo ma tran Plackett Burman. Qua két qua xir ly
bang phan mém Design expert 7.0 (bang 1) cho thay, cac yéu
t6 c6 gia tri anh huong duong va 1én gom pepton, K HPO, va
i duong s€ anh hudng duong (+) toi hoat tinh khang khuan
voi mic y nghia 0=0,05 (p-value <0,05). Trong khi d6, két
qua nghién ciru sang loc yéu t6 ctia Juan va cong su (2005) khi
khao sat 17 yéu t6 da chon glucose, NH,NO,, glutamic acid,
CaCl, va MnSO, [11]; Monteiro va cong sy (2014) [12] chon
glucose ammonlum sulphate va CaCl,; Shi va cong su (2007)
[13] chon (NH,),SO,, bot bap va MgSO anh hudng manh 1én
kha nang tao bao tu cta vi khuan. Két qua nghién ciru cia
chang t6i chon pepton, K, HPO, va ri duong cho thiét ké thi
nghié¢m theo phuong phép dap ung bé mit-Box-Behnken.
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Toi wu héa gid tri cac yéu 16 dnh huwdéng lén hogt tinh
khang khuan

Cac thi nghiém lén men thu nhan dich peptide dugc thuc
hién trén ba yéu té & ba mirc gdm 15 cong thic, trong d6 3 lan
lap lai cta cac diém trung tam dugc thé hién trong bang 4 vai
cac gi tri ham dap tmg. Két qua phan tich ANOVA (bang 5) cho
thay, md hinh ¢6 ¥ nghia thong ké (P<0,0001), hé s hoi quy R
12 0,9980 > 0,75 chling t6 m6 hinh twong thich vdi thuc nghiém.
Hon nita, gia tri R? dw doan 14 0,9679 phu hop v6i R? diéu chinh
1a 0,9944 (do 1éch 0,0265<0,2), ty I¢ tin hiéu so véi nhidu 1a (A)
24,12>4 thé hién tin hiéu da day du.

Béang 5. K&t qua phan tich ANOVA.

Hoat tinh khang khuan

Ton n . X R c
Source b‘mhg dch b f:::lg(:l ﬁ:(l:ng F - Value Prob>F ;E §‘§§§§f§§§-§§§§§§§:‘§§§§i§‘:§§“ E‘é§§:{:§§3§’"
Model 1445679 9 13,93 276,07 <0,0001 £ . »
X, 4149605 1 8,53 22775 713,17 <0,0001 s gy
X, 162165,1 1 8,53 142375 27871 <0,0001 g o
X, 7750,125 1 853 3L125 1332 00148 S e
XX, 2839225 1 1206 8425 4880  0,0009 ® 0, ) vepw“e\e,l
XX, 731025 1 1206 4275 1256 00165
XX, 4624 1 1206 34 795  0,0371
X 2153437 1 1255 2415 37010  <0,0001
X 4504433 1 1255 35275 789,63 <0,0001
X 2656913 1 1255 26825 45663  <0,0001
Téng 1448588 14 "i":"::;g"““:“““‘

R2=0,9980; CV=3,97%; R2-diéu chinh=0,9944; R*-du doan=0,9679.

Phuong trinh hdi quy nhan dwoc nhu sau: hoat tinh khang
khudn (AU/ml) = 1067 + 227,75 X, + 14238 X, +31L12 X, +
84,25 X X, —42,75 X X, +34 X X, —241,5 X >~ 352,75 X ? -
268,25 X 2.

Dé xé4c dinh mue d6 tdi wu ciia mdi bién cho hoat tinh khang
khuén coa peptide t6i wu, d6 thi bé mat ba chidu tuong tac dugc
xay dung voi truc Z la hoat tinh khang khuén va hai bién doc
lap bt ky, trong khi duy tri bién con lai & mirc t6i wu cua
chiing. Két qua & hinh 1A cho thay, hoat tinh khang khuan ting
cuc dai khi gia tdng pepton va ri duong. Trong khi do, ¢ hinh
1B va 1C cho thy hoat tinh khang khuan dnh hudng nhiéu boi
pepton va ri duong. K,HPO, dudng nhu khong anh hudng dén
hoat tinh khang khuan. Tu cac dit liéu thi nghiém thu dugc va
phuong trinh trén, cac thong s t6i wu ciia mdi bién dugc xac
dinh: pepton 12,4 g/, K.HPO, 5,1 g/l va ri duong 8 g/l, m6
hinh du doan hoat tinh khang khuan toi da dat dugc (1.143,5
FU/ml). Trong nghién ctu cua Chen va cdng su (2010) chon
ham lugng peptone 7,7 g/l va nhén thdy ri dwong 1a ngudn
carbon thich hop cho B. subtilis WHK-Z12 sinh bao tir tdt hon
cac duong don (glucose, fructose...), tuy nhién ham lugng cao
hon trong nghién ctru nay (20,75 g/1) [14]. M6 hinh dwoc kiém
chtiing khi thuc hién thi nghiém tai cac gia tri t6i wu trén dat
hoat tinh khéng khuén 14 1.067 AU/ml sau 24 gio nudi cdy. Qua
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Hinh 1. M3t dap tng hoat tinh khang khuin theo hai yéu to: (A)
Peptone (X,) - rf dudng (X,) v6i K,HPO, & nong do 5 g/I; (B) Peptone
(X,) - K,HPO, (X,) v6i rf dudng & ndng do 7,5 g/l; (C) Ri dudng (X,) -
K,HPO, (X,) v6i peptone ¢ nong do 10 g/I.

thyc nghiém cho thiy nghién ctru di dua ra thanh phan moi
truong toi uu cho thu nhan peptide cao nhat.

Anh huwéng ciia thoi gian nudi cdy lén hoat tinh khing
khuan ciia peptide

Tién hanh thu nhan va khao sat hoat tinh khang khuén cua
peptide sau 24 gio, 30 gio, 36 gio, 48 gid va 72 gid nudi cdy
chiing vi khuén trén méi truong t0i wru. Két qua hinh 2 cho thay
khi ting thoi gian nudi cdy tir 24 dén 36 gio, hoat tinh khang
khuan ting dan va dat gia tri cao nhat ¢ ca hai moi trudng trudc
va sau toi wu hoa. Khi so sanh v6i méi trudng khi chua toi uu
hoat tinh khang khuan dat 640 AU/ml, sau toi wu hoa tang 2,5
1an (60%). Két qua nay ciing tvong dong voi nghién ctru ciia
Chen va cong su (2010) khi chon thoi diém sau 36 gid cho hiéu

61
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suat tao bao tir cao nhat [14]. Chung t6i chon thoi diém 36 gid
nudi cay cho thu nhan peptide.

1600
1600
1400 | 1280 m sau tdi wu
1200 | 1067 wtrweée toi wu

Hoat tinh khang khuan
(AU/m)
(o]
8

ﬁ

Theoi gian (gid)

000 | 800
i 640
600 | -
400 |
200 - 100 5,
ew

Hinh 2. Anh huéng cia thoi gian nudi cdy dén kha ning khang
khuin ctia peptide khi 1én men ching Bacillus subtilis trén moi
truding trudc va sau khi téi uu héa.

Két qua thé hién trong hinh 3 véi peptide c6 khéi luong
phan tir 4,1 kDa theo thiét ké xuét hién vach ddm va rd hon &
dich sau 1én men Bacillus subtilis trén mdi truong sau toi wu
s0 vOi moi trudng ban dau. Giéng 4 (hinh 3) ciing thé hién 16
hoat tinh khang khuan cua gel sau khi chay dién di twong tmg
vdi vach peptide.

kDa

Hinh 3. Pi¢n di SDS-PAGE va phan tich hoat tinh khang khuin
trén gel.

Gleng 1: thang proteln chudn; Gleng 2: dich nuoi trén moi trudng ban
dau; Giéng 3: dich nudi trén moi trudng tdi uy; G|eng 4: band gel dugc
cdt sau khi chay dién di va ap lén thach dia chda moi truong vi vi khuan
Edwardsiella ictalury.

Tir 9 yéu t6 ban dau chon 3 yéu t6 anh huong 1a pepton,
K, HPO, va ri duong bang thiét ké ma tran Plackett- Burman.
Su dung phuong phap dap g bé mat-Box-Behnken d tdi vu
héa thanh phan méi trudng cho hoat tinh khang khuan cao nhat
véi pepton 12,4 g/l, K. HPO, 5,1 g/l vari duong 8 g/l. Hoat tinh
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toi da dat dugc 1a 1.600 AU/ml sau 36 gio' nudi cdy ching B.
subtilis DB104 tai to hop. Két qua 1am co s& cho nghién clru
1én men v&i quy mé pilot nham thu nhan peptide nhidu hon dé
¢6 thé img dung trong thuy san. Huéng nghién ctru mé ra trong
twong lai nhim nang cdp quy md nhan nudi va thu nhan & mirc
cong nghiép dé co thé tmg dung vao thyc tién.
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