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Abstract: Exploring the potential of natural bioactive peptides is becoming more and more
important for new drug discovery. First isolated from the European wasp Vespa crabro, the
antimicrobial peptide Mastoparan C was found in higher content than many other molecules in the
Mastoparan family. In addition to the mast cell degranulation that is similar to some components in
insect venom, this compound possesses remarkable biological activities such as broad-spectrum
antibacterial and antifungal, inhibiting the proliferation of many human cancer cell lines. However,
unfortunately, Mastoparan C has the notable side effect of causing mammalian hemolysis. By
investigating its structure-activity relationships, this review pointed out some suggestions to
overcome the disadvantages of this potential peptide and thereby support further in-depth study in
the drug discovery field.
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Tiém ning cua peptid khang khuan Mastoparan C
phan 14p tir ong bap cay chau Au Vespa crabro
trong linh vuc kham pha thudc
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Tém tit: Khai thac tiém ning cua cac peptid tu nhién mang hoat tinh sinh hoc ngay cang tré nén
quan trong d6i voi qua trinh kham pha thude méi. Mastoparan C 1a mot peptid khang khuan dugc
phan 1ap dau tién tir ong bép cay chau Au Vespa crabro véi ham lwong cao hon so v&i nhiéu phéan
tir cing ho khac. Bén canh tic dung gy thoai hoa té bao mast twong ty nhu mot sé thanh phén trong
noc con trung, hgp chit nay s hiru nhirng hoat tinh sinh hoc dang cha y nhu khang khuan, khang
nam phd rong, wre ché sy ting sinh cta nhiéu dong té bao ung thu ngudi. Tuy nhién, Mastoparan C
lai co tac dung phu déng luu ¥ la kha ndng gdy tan huyét dong vat co va. Qua phan tich moi lién
quan cu trac - tac dung, dé chi ra dugc phuong hudng nham khéc phuc nhitng nhuoc diém cua
peptid nhiéu tiém nang nay, tir d6 tao tién dé cho nhitng nghién ctru chuyén sau trong linh vuc phat

minh thudc.

Tir khéa: Mastoparan C, peptid khang khun, tic dung sinh hoc, lién quan ciu truc - tac dung

1. Gi6i thi¢u

Trong qua trinh kham pha thudc moi, khai
thac tiém ning cua cac peptid tw nhién co hoat
tinh sinh hoc 1a huéng nghién ciru dang ngay
cang thu hat dugc su quan tdm cua cac nha khoa
hoc. Su san sinh ra cac peptid nay tir té bao biéu
mo va thyc bao 1a mét trong nhitng dép g mién
dich cua sinh vat nhim chéng lai cac tic nhan
gdy nhiém trung. Chinh vi viy chung con duoc
goi la cac peptid khang sinh (AMP -
antimicrobial peptide).

" Téc gia lién hé.
Dia chi email: binhnguyen.smp@gmail.com
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Noc ddc cta nhirng loai con trung va ludng
cu 1a mot trong nhimg ngudn quan trong cung
cap cac AMP tiém ning [1-3]. Trong s6 d6, ong
bép cay duoc nghién ctru nhiéu nhat [4-6]. Tac
dung khang khuan tét dbi v6i nhiéu vi sinh vat
gay bénh bao gdm ca mot sé ching khang thude
trén 1am sang va kha ning gy tan huyét thap da
lam cho cac hop chit nay trg thanh nhiing tng
clr vién tiém ning dé phat trién thanh thudc
chéng nhiém trung [3]. Bén canh d6, cac peptid
tir noc ong bap cay con so hiru nhimg hoat tinh
sinh hoc dang chi y khac nhu e ché ting sinh
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khdi u, kich thich giai phong serotonin tir tiéu
cau, thodi hoa té bao mast,... [7-9].

Mastoparan (MP) 1a mét ho gom céc peptid
nho, dugc tim thay gidi han trong phén bo canh
nua (Hemiptera) nhu noc va tuyén noc ctia mot
s0 loai ong bap cay song theo dan hodc don doc,
phan 16n thudc ho Vespidae, cac chi nhu Vespa,
Polistes, Polybia, Protopolybia, Eumenes,....
Cic hop chat nay thuong c6 cau tric
tetradecapeptid, ddu C dugc amid hoa va tich
dién duong. Khoang 40 chudi peptid tir noc ong
bép cay séng theo dan va 6 chudi tir nhitng loai
don doc da duoc mo ta. Két qua nghién ctru di
chung to cac peptid thudc ho nay cé nhidu tac
dung sinh hoc nhu kich hoat protein G, kich hoat
phospholipase Az, C va D, gidi phong serotonin
va insulin, khang khuan, tan huyét, chong ung
thu, thiic day su gia tang Ca® noi bao nham diéu
chinh qua trinh giao tiép giira cac té bao [6].

Bai tong quan tap trung vao Mastoparan-C
(MP-C), mot hop chat dugc phan lap dau tién tir
noc ong bap cay chau Au Vespa crabro. Hop
chit niay c6 ham luong khoang 57 nmol
(86 pg)/tui, cao hon so v&i nhiéu so voi cac MP
tir noc ong bap cay khéc, chang han nhu MP-M
va MP-T (tr Vespa mandarinia va Vespa

tropica) khoang 20 nmol/tai; MP-L (Vespula
lewisii), MP-X (Vespa xanthoptera) va mot sb
MP tir chi Polistes c6 thé con it hon nhiéu so véi
20 nmol/tdi [10]. Bé dinh hudng cho cac nghién
ctru chuyén sdu nham khai thac triét dé tlem nang
ctia MP-C, ciu tric, tac dung sinh hoc, mdi lién
quan cau tric - tac dung ciing nhu nhiing thach
thirc trong qué trinh phat trién hop chét nay s&
duoc mo ta va phan tich.

2. Céu triic ciia Mastoparan C
2.1. Cau triic bdc mét

MP-C ¢6 cong thirc phan tir C72H135N19015
v6i khéi lwong mol bang 1506,98 g/mol.
DPay 1a mot chudi peptid ngin gdm 14 acid
amin véi trinh ty Leu-Asn-Leu-Lys-Ala-Leu-
Leu-Ala-Val-Ala-Lys-Lys-lle-Leu-NH; hay H-
LNLKALLAVAKKIL-NH,. Nhém amino & dau
N ton tai du6i dang tu do va nhom carboxyl &
dau C duoc amid hod [6, 10]. Phan tir khong
chira cic acid amin ddc biét nhu Cystein va
Prolin. Cau tric bac mot ciia peptid nay dugc thé
hién trong Hinh 1.
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Hinh 1. Ciu truc bac 1 ciia Mastoparan C.

Twong ty nhu cac MP khac, MP-C la mot
phan tir ludng phan v6i ham lwong acid amin ky
nude cao. Ty 18 giira s6 acid amin ky nuée (Leu,
lleu, Val, Ala) va than nudc (Asn, Lys) cua
MP-C 14 10 : 4. Chi s6 than dau (H) v moment
than dau (uH) caa hop chit nay lan luot 13 0,399
va 0,634. Pic tinh ludng phan cta phan tir tao

diéu kién thuan lgi cho viéc lién két véi cac
phospholipid.

Phan tir MP-C tich dién duong voi tri s6 +4,
duoc dong gop boi 3 acid amin than nude (-Lys-)
dcacvitrid, 11, 12 va 1 nhém amino ty do cua
acid amin than dau (-Leu-NH,) ¢ dau N. Trong
trinh ty ctia cac MP thién nhién thuong c6 tur 1
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dén 4 géc Lysin tai cac vi tri khac nhau, tao nén
su bién thién vé tri s6 dién tich duong tir +1 dén
+5 cling nhu mat d¢ va sy phan bd dién tich trén
toan phan tir [6, 10, 11]. Day 1a dic diém quan
trong d6i v6i kha niang tuong tac chon loc cia
cac AMP n6i chung véi té bao vi sinh vat giy
bénh. Cac MP ¢6 3 gbc Lysin tir ong bép cay
song theo dan (giéng nhu Vespa crabro) thuong
nam & céc vi tri: 2-8-9, 3-10-11, 4-5-11, 4-5-
12, 4-11-12, 5-8-9. Trong d6 4-11-12 nhu
truong hop ciia MP-C 1a pho bién nhat. D6i véi
ong bap cay sdng don ddc, cac vi tri nay la 2-8—
9 va 5-8-12 [6].

L
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3 [ Nonpolar
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f 3 —
LMat than diy 7
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2.2. Cdu truc bdc hai

Trong méi trudng mang té bao gia lap chira
50% 2,2,2-trifluoroethanol, MP-C thé hién ciu
tric xoan alpha («) dién hinh. Trén quang phd
ludng sic tron ciia dung dich quan sat thay hai
cuc tidu (negative peak) & Cac budc song 208
nm, 222 nm va mot cuc dai (positive peak) ¢ 190
nm. Ham luong xoin a ctia MP-C trong dung
dich nay 1a 24,85% [12]. C4u trtc bac hai theo
vong xodn « ciia MP-C dugc biéu dién trong
Hinh 2.

LNLKALLAVAKKIL

—
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Hinh 2. Céu trac xodn a ctia Mastoparan C biéu dién theo chiéu ngang (A) [13] va chiéu doc (B) [14].

Xodn « 1a cau tric phd bién nhét cua cac
AMP ty nhién. Céu trac nay duoc on dinh boi ba
yéu t6 chinh 1a lién két hydro tao thanh giita cac
nhoém > N-H va > C=0, tuong tac ky nudc va
tuong tac tinh dién tur cac mach bén. Trén thuc
té, MP- C cling nhu hau hét cac AMP khéc c6 cau
tric xoan ngau nhién trong moi truong nudc.
Trong moi trudng mang te bao gia 1ap, mot phén
duoc chuyen dbi thanh céu trac xodn a. Khi do
cac goc ky nude trong phan tir duoc dinh vi ¢
mot mit cia ciia chudi xodn con cac goc than
nuéc duge dinh vi & mat bén kia. Mot sO AMP
c¢6 thé mang cau tric phién beta (8) do tao cau
nbi disulfid nhu Tachyplesin, Protegrin,
Bactenecin,... Mot s6 khac s& hitu déng thoi ca

hai dang a va f ching han nhu Human beta
defensin (HBD). Ngoai ra ciing c6 nhitng AMP
khong mang ciu triic bac hai c¢6 dién do phan tir
chira ham lugng Prolin va/hodc Glycin cao [15].

3. Tac dung sinh hgc
3.1. Tac dung lén hé mién dich

Té bao mast hay dudng bao 1a mét thanh
phan quan trong ctia hé mién dich ciing nhu hé
mién dich than kinh, dugc tim théy trong cac mo
lién két khép co thé, dic biét 1a dudi da, g?m
mach mau, mach bach huyét, trong day than



14 B. T. P. Hai et al. / VNU Journal of Science: Medical and Pharmaceutical Sciences, Vol. 39, No. 1 (2023) 10-19

kinh, phoi va rudt. Cac té bao hiéu lyc nay chira
nhiéu hat giau histamin va heparin, gan lién véi
hoat dong cua té bao lympho T hd trg (T CD4+)
va globulin mién dich E (IgE). Chung tham gia
vao cac dap ung viém, qua trinh mién dich tu
nhién va thu dugc. Sy thoai héa hay thoai hat té
bao mast (mast cell degranulation) giai phong ra
céc chét trung gian, chang han nhu histamin va
serotonin, dac trung cho hoat tinh sinh hoc cua
MP va céc peptit gidong MP. Nhiing chat nay &
dang phan 1ap hodc két hop v6i phospholipase
A, gy ra cac tri€u chu’ng chinh cua phan tmg voi
noc ong bép cay nhu viém, dau, phu né,.

Ngay tir khi méi dugce phan lép, MP C da
cho thay kha ning kich thich giai phong histamin
tir té bao mast phic mac chudt cdng va kich thich

phospholipase A; tinh ché tir nhiéu nguén [10].
Céc dap ung dang ké trong nhimng thir nghiém
khac nhau duoc quan sat thdy & nong do peptid
2,5 ug/ml (1,7 uM) va déap ung téi da ¢ khoang
20-50 pg (13,3-33,2 uM). Kha nang kich thich
giai phong histamin cia MP-C tuong duong voi
Crabrolin, mot AMP khac cling dugc phén lap
lan dau tién tir Vespa crabro, nhung hiéu luc
kich thich phospholipase A: lai manh hon tir 2
dén 4 1an (Bang 1). Pho tac dung rong goi ¥ rang
c6 1€ MP-C cling nhu cac MP ndéi chung kich
thich phospholipase A trong ca noc doc va nan
nhan cia chung. Hau qua la thac dély viéc tao ra
axit arachidonic, tién chat cua prostaglandin va
leukotrien — chit trung gian ctia cac phan tng bat
loi lién quan dén qua mén tuc thi.

Bang 1. So sanh tac dung ctia Mastoparan-C vai Crabrolin (cung 47,5 pM) va Mastoparan (48,5 uM)
trén su thuy phan liposome bdi cac phospholipase Az khac nhau tinh theo lugng axit arachidonic

dugc giai phong (ug) [10]
Peptid Nguén phospholipase A» ’
Noc ong Raén duoi chuong Tuyén tuy lon
Mastoparan 12+1,0 15+£12 48 + 3,0
Mastoparan-C 10+£0,8 8+05 2215
Crabrolin 705 4%0,3 5+0,2

Bang 2. Hoat tinh khéng khuan, khang biofilm cua Mastoparan-C trén mot sé chung vi sinh vat [18]

Chung vi sinh vét MIC (uM) MBC (uM) MBIC (uM) MBEC (uM)
S. aureus 2 2 4 64
E. coli 4 8
C. albicans 4 4
MRSA 4 4
P. aeruginosa 8 16 32 128
E. faecalis 8 8

CFU/ml, u 18 git ¢ 37 °C dé tao biofilm.

MIC (minimal inhibitory concentration): nong d6 kim khuan téi thiéu, 105 CFU/ml;

MBC (minimum bactericidal concentration): nong do diét khuan téi thiéu, 105 CFU/m;

MBIC (minimum biofilm inhibitory concentration): nong do tic ché biofilm t6i thiéu, 108 CFU/mI;
MBEC (minimum biofilm eradication concentration): nong d6 loai bo biofilm téi thiéu, 108;

3.2. Khang khudn, khang ndm

MP-C c6 kha ning trc ché nhiéu loai vi sinh
vét, bao gém ca vi khuan Gram duong, Gram am
va vi nim, hau hét & ndng do peptid 0,5 mM. Thir
nghiém tai ndng do vi sinh vat 3,6x108 té bao/ml

cho thay hoat tinh ciia MP-C ting dan trén cac
chung Escherichia coli (E. coli; ndng d6 kim
khuan t6i thiéu (MIC) > 1000 upM),
Staphylococcus aureus (S. aureus) va Botrytis
cinerea (cung MIC =~ 500 pM), Candida
albicans (C. albicans; MIC = 100 uM). Khi so
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sanh v&i mot s6 MP khéac, hoat tinh caa MP-C
trén E. coli va C. albicans thap hon 2 1an MP-A
tir Vespa analis [16]; trén ca 4 chang thp hon
khoang 4-100 1an MP-L tir Vespula lewisii [17].

Trong mét nghién ciu khac, MP-C cho thay
tac dung khang lai 6 chiing vi sinh vat bao géom
Gram duong (S. aureus, S. aureus khéng
methicillin (MRSA), Enterococcus faecalis
(E. faecalis)), Gram am (E. coli, Pseudomonas
aeruginosa (P. aeruginosa)) va nim men
(C. abicans). MP-C ciling c6 kha nang ngan can
su hinh thanh 16p mang sinh hoc (biofilm) cuaa S.
aureus va P. aeruginosa. Tuy nhién, hiéu qua
trén viéc loai bo 16p mang sinh hoc da ton tai
kém hon (Bang 2) [18].

Téc dung cia MP-C trén céc vi khuan Gram
duong (S. aureus, Bacillus subtilis (B. subtilis))

15

va Gram am (E. coli, P. aeruginosa, Klebsiella
pneumoniae (K. pneumoniae)) ciing dugc bao
cdo. Tai ndng dé vi sinh vat 5x10° CFU/ml, MIC
cuia hop chit nay ddi voi 3 chung dau 14 4 uM va
2 chung sau 14 8 uM. So sanh véi mot sé khang
sinh (Bang 3) cho thay MP-C tac dung yéu hon
gentamicin trén hau hét cac chung thir nghiém va
khéac biét 1-4 1an so vai polymycin B. Tac dung
ciia MP-C trén Gram duong yéu hon kanamycin,
vancomycin, rifampin nhung trén Gram am lai
manh hon. Trong thir nghiém dé khang, khi dugc
xtr Iy véi MP-C & ndng do thap hon MIC, E. coli
khé phat trién thanh chung dé khang. Mat khac,
MP-C duy tri hiéu lyc trén E. coli dot bién khang
rifampin vai gié tri MIC tuong ty nhu trén chiing

khong dot bién [12].

Bing 3. So sanh hoat tinh khang khuan cia Mastoparan-C véi mot s6 khéng sinh qua MIC va higu qua
ctia phoi hgp MP-C vé&i mot so khang sinh qua FICIL, nong dd vi sinh vat 1a 5x10° CFU/ml [12]

MIC (uM) FICI
Hoat chat S. B. E. P. K. E. P.
aureus subtilis coli aeruginosa pneumoniae coli aeruginosa
Mastoparan-C 4 4 4 8 8
Gentamicin <1 <1 <1 <1 8 0,625 0,5625
Kanamycin <1 <1 8 > 128 64
Vancomycin <1 <1 64 > 128 128
Rifampin <1 <1 8 32 32 0,75 0,75
Polymyxin B 16 8 4 4 8 0,5625 0,3125

Phéi hop gitta MP-C voi cac khéang sinh
thong thuong nhu gentamicin, rifampin,
polymyxin B cho tac dung tot trén céc vi khuan
E. coli va P. aeruginosa. Chi sé ndéng do wc
ché phan doan (FICI, fractional inhibitory
concentration index) déu nho hon 1 (Bang 3) cho
thiy hiéu qua cong hop hoic hiép ddng. Péang
cha y 1a phéi hop MP-C véi polymyxin B tao tac
dung hiép dong trén P. aeruginosa véi FIC nho
hon 0,5.

3.3. Khang ung thw

MP-C thé hién hoat tinh khang tang sinh pho
rong, trén nhiéu dong té bao ung thu nguol. 6]
noéng do 100 pM, MP-C lam giam ty 1¢ song sot
ciia cac dong t& bao ung thu budng trimg
SK-OV-3 va NIH:OVCAR sau 24 va 72 gio tiép

xuc. Hoat tinh nay c6 phan thip hon so véi
MP-A tir Vespa analis, ¢6 thé 1a do MP-C s¢ hitu
it hon 1 acid amin mang di¢n tich duong nén
tuong tac voi mang té bao yéu hon [16].

Béng 4. Poc tinh ciia Mastoparan-C trén mot sb

dong té bao ung thu nguoi [18]

Dong té bao ICs0 (UM)
H157 13,57
MDA-MB-435S 27,70
PC-3 6,29
U251MG 36,65
MCF-7 25,27

Kha ning tic ché sy ting sinh ciia MP-C dbi
v6i 5 dong t€ bao ung thu nguoi, bao gom ung
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thu phoi khong phai té bao nhé H157, ung thu té
bao hic t& MDA-MB-435S, ung thu biéu mo
tuyén tién liét PC-3, u nguyén bao than kinh dém
U251MG va ung thu vii MCF-7 dugc thé hién
trong Bang 4. Trong dd, hoat tinh trén dong
PC-3 1a manh nhit v&i ndng d6 tc ché téi da
mot nta (ICsp, half maximal inhibitory
concentration) la 6,29 uM [18].

3.4. Béc tinh véi cdc té bao khong phdi ung thu

Bén canh hoat tinh khang khuan va khang
ung thu tét, MP-C ¢6 doc tinh déng luu ¥ 1a kha
nang gay tan mau dong vat c6 vu. Thir nghiém
trén hong ciu chudt lang cho thay hoat tinh tan
huyét cia MP-C manh hon so véi Crabrolin. O
ndéng d6 25 pg/ml (16,6 uM), MP-C gay tan
huyét hon 90%, gip khoang 2,5 lan Crabrolin
[10] Nong do thap nhét gay tan huyet 10% hong
cau chudt nhit la 64 uM [12]. Nong do gay tan
huyét 50% hong cau ngya 1a 40,11 uM [18].

May mén 14 doc tinh cia MP-C chi thé hién
mot cach han ché dbi voi hong cau nguoi trong
khoang nong do 10-200 pM. Tai ndng do
200 pM, kha ning gay tan huyét caa MP-C thip
hon khoang 7 lan so véi MP-A tir Vespa analis.
MP-C thé hién hoat tinh chéng ung thu ¢ nong
d6 thap hon so v6i nong do can thiét giy tan
huyét hong cau nguoi, cho thay hop chit nay c6
thé mang doc tinh chon loc cao hon ddi véi cac
té bao khéi u [16].

Doc tinh caa MP-C ddi vai mot sb loai té bao
khac cling dugc bao cao. ICso cia MP-C trén cac
té bao c6 ngudn gdc tir than phdi nguoi HEK293t
12 16 pM, géap 2,5 1an so v&i trung binh nhan cia
cac gia tri MIC trén 5 chung vi sinh vat tha
nghiém [12]. HEK293t ciing c6 thé duoc sir dung
nhu mot bién phap kiém soat trong nhung nghlen
clru vé tac dong cua phuong phap diéu tri d6i voi
cac dong té bao ung thu cy thé. I1Cso cia MP-C
dbi véi dong té bao ndi mé vi mach binh thuong
& nguoi HMEC-1 1a 57,15 puM, cao hon tur 1,5
dén 9 1an so v6i cac dong té bao ung thu nguoi
H157, MDA-MB-435S, PC-3, U251MG, MCF-7
[18]. Piéu nay mot lan nira cho thiy tac dung
chon loc hon cia MP-C trén céc té bao khéi u.

4. Sw 6n dinh d6i véi dich sinh hoc

Kém 6n dinh trong cac dich sinh hoc 1a mot
trong nhitng tré ngai chinh ddi véi viée g dung
in vivo cua cac thude c6 ban chat peptid. Dac tinh
nay co the dugc danh gia truc tiép bang cach
phan tich sic ky hodc gian tiép bang cach so sanh
hoat tinh khang khuan cua peptid trudc va sau
khi G vé1 dich sinh hoc hoac cac yéu t co trong
dich sinh hoc.

Két qua nghién ctru cho thdy MP-C c6 kha
ning khang lai cac enzyme gy thoai bién protein
trong dich tiéu hoa nhu trypsin va chymotrypsin
& muc do vira phai [12]. Khi duoc G trong moi
truong chira 10% huyét thanh bao thai bo &
37 °C, MP-C bi phan hity véi toc d6 dudong nhu
tuyén tinh (3,54% giot). Udc tinh lugng peptid
con lai sau 2, 4, 8, 16 va 24 gid 1an luot 1a khoang
95, 80, 65, 25 va 10% [18].

5. Lién quan cau truc - tac dung

Co ché tac dung chinh dugc biét dén cua cac
AMP thudc ho MP 14 pha v& mang va 1am chét
té bao gy bénh. Cac MP twong tac tinh dién véi
bé mit mang thong qua cac axit amin tich dién
duong trong cau trac Chu01 X04n a. bay la bude
dau tién giup peptid tiép can va tao diéu kién cho
mit than dau twong tac voi 16p lipid kép ciing
nhu cac thanh phan than dau khic ctua mang
[1, 19, 20]. Nhiéu peptid voi khung céu trac
tuong tw MP-C ciling dugc chirmg minh la c¢é kha
ning xam nhap vio bén trong té bao, tao ra cac
ton thuong ddi v6i mang cta cac bao quan khéac
hodc gy anh huong dén cac chuc nang ndi bao,
qua do ciing gy chét té bao [11, 13, 19]. Vi vay,
cac yéu tb quan trong déi voi hoat tinh cua MP-C
14 trinh ty sdp xép axit amin, cAu tric xoan, do dai
chudi, dién tich duong va tinh ky nuéc [3, 13, 21].

Peptid can phai c6 do dai chudi & muc thich
hop dé dam bao kha ning tuong tac hidu qua véi
mang t& bao dich [22]. Didu nay duoc khing
dinh trong nghién ctru gan day cua N. Zhu va
cong sy (2021). Khi tién hanh cit ngan chudi
MP-C, nhom tac gia nhan thdy mic du cai thién
tac dung gdy tan mau, hoat tinh khang khuin
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giam manh trén ca vi khuan Gram duong va
Gram am [12].

Lién quan dén dién tich cua peptid, nhiéu
nghién ciru cho thdy sy ting cuong dién tich
duong doéng vai trd quan trong trong viéc cai
thién hoat tinh khang khuan. Diéu nay duoc giai
thich thong qua sy tang cudng tuong tac tinh
dién gitra phan tir vi mang té bao vi khuan va té
bao ung thu von c6 nhiéu thanh phan tich dién
am [22-25]. B¢ tang cuong dién tich dwong cho
peptld can thay thé cac axit amin khong tich dién
vbn ¢6 ciia chudi bang cac axit amin co Kha nang
tich dién duwong. Khi thay thé mot s axit amin
than dau, khong tich dién trong phan tir MP-C
nhu Leucin (L1), Alanin (A5, A8) bang Lysin
(K) mot axit amin than nudc, tich dién duong thu
dugc cdc dan xuat L1K, A5K, ASKABK. Cac
peptid ndy cd hoat tinh khang khuin duoc cai
thién hodc giit nguyén dong thoi doc tinh trén té
bao mau giam manh, qua do, tinh chon loc dugc
tang thém tir 2-5 lan [12].

Két qua nghién ciru vira trinh bay ciing cho
thiy tuong quan giita hai mat than dau va than
nudc anh huong 1on dén tac dung sinh hoc va
ddc tinh cia MP-C ndi riéng ciling nhu cua cac
AMP néi chung. Pang chi y, viéc thay thé mot
s6 axit amin than dau cia MP-C bang axit amin
c6 tinh than dau kém hon (vi du nhu Leucin
thanh Alanin hoac Glycin, Valin thanh Alanin)
cling gitp cai thién ro rét tinh chon loc. Hon thé
nira, ba phién ban cai tién L1G, L7A va
L1GASK khi duoc két hop véi cac khang sinh
thong thuong nhu gentamicin, rifampin va
polymyxin B cho tac dung hiép dong chdng lai
E. coli va P. aerugmosa Ngoai viéc khong the
hién doc tinh ddi voi hong cau clia chudt va té
bao HEK293T, chling con cho thiy kha ning
chéng viém va ching minh duoc su an toan trén
md hinh in vivo. Dic biét, LIGAS5K thé hién hoat
tinh khang khuin manh ddi véi vi khuan E. coli
khang rifampin. Cac két qua htra hen nay cho
théy mit than diu cua MP-C ty nhién dang manh
va mé rong hon mirc can thiét, do vay, nhitng cai
tién cu trac theo huéng 1am giam tinh than dau
nhiéu kha nang cho phép gia ting tac dung sinh
hoc c6 loi dong thoi gidp giam thiéu tac dung
phu [12].

6. Thach thirc trong qua trinh nghién ciru
phat trién Mastoparan

Céc phan tich trén day cho thdy MP-C s hitu
nhiéu tac dung sinh hoc quan trong nhu khang
khuan, khang nim va khang ung thu phd rong.
Mac du vay, kha nang gay tan mau la tac dung
phu dang quan tim ciia hop chét nay. Tuy nhién,
doc tinh ddi véi hong cau co thé duoc cai thién
thdng qua viéc cai tién cau truc bang céch thay
thé mot s6 axit amin than dau bang axit amin it
than dau hon hodc than nudc tich dién dwong.

Bén canh d6, do bén sinh hoc cua peptid
trong cac moi truong khac nhau ciing can duoc
chu y. Dic biét 1a trong béi canh cac phién ban
c6 dién tich duong cao hon (thu dugc nho viéc
tang sb luong Lysin hoac Arginin trong chudi)
thé hién tac dung chon loc tét hon nhung ciing
lam tdng kha nang bi thuy phan cua peptid boi
enzyme tiéu hoa trypsin. Trong nghién cau gan
day, X. Chen va cong su (2018) tim cach cai tién
cau triic cia MP-C thdng qua viéc chuyén peptid
tir dang mach thang sang mach vong c-MP-C
[18]. Méc du phuong phap nay da cai thién dugc
d6 bén trong dich sinh hoc mé phong nhung lai
lam suy giam nghiém trong hoat tinh cia MP-C.
Vi vay trong tuong lai, viéc tim ra cac bién phap
nham duy tri d6 6n dinh cua peptid trong dich
sinh hoc 1a rat can thiét.

Ngoai ra, do phan tir c6 kich thuéc Ion
(trén 1500 Daltons) va chtra nhiéu nhom than
nudéc, kha nang hap thu caa peptid qua cac hang
rao sinh hoc 1a rat han ché [13, 26]. Vi vay, viéc
phét trién duoc cac hé dua thude gitip ting cuong
d6 6n dinh va kha ning hap thu s& gilp phét huy
t6i da tiém nang cia MP-C ciing nhu cic AMP
noi chung.

Qua phan tich cho thiy ban than MP-C con
ton tai nhitng han ché vé mit doc tinh, &6 6n dinh
trong dich sinh hoc ciing nhu sinh kha dung qua
mang nén chua thé sir dung tryc tiép dé phat trién
thanh thudc diéu tri cho ngudi duoc. Tuy vay,
khung phan tir cua hop chat nay lai rat cé tiém
nang trong linh vuc kham pha thudc. Nhitng cai
tién vé mit cAu tric nhu d3 chi ra & trén, cu thé
la ting cuong dién tich dwong, thay d6i tuong
quan gitra mat than dau va than nuéc, én dinh
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cAu trdc xoan « dong thoi wng dung cac hé dua
thudc phu hop s& cho ra doi cac san pham khang
khuan, khang ung thu phd rong, hiéu luc cao,
doc tinh thap, sinh kha dung bang duong ngoai
mach tét.

7. Két luan

MP-C 1a mét trong nhitng AMP ndi bat thudc
ho MP. Céc nghién ctru trén thé gidi di cho thay
nhitng déc tinh sinh hoc quy gia cua peptid tu
nhién ndy nhu kha ning khang khuan, khang
nam phd rong cung hoat tinh manh trén nhiéu
dong té bao ung thu. Tir viéc phéan tich mdi lién
quan ciu tric - tac dung da chi ra duoc nhimg
thach thuc va xac dinh dugc phuong hudng
nham khai théc tiém niang cia MP-C trong linh
vuc phat minh thudc. Tuy vay, cho dén nay chua
tim thdy cong bd trong nudc nao vé MP-C. Thoi
gian t6i, cac tac gia nhdm dén hai chién lugc chu
yéu 1a cai tién cau tric dé thu dugc nhitng dan
xuit cia MP-C c6 tac dung sinh hoc tbt, it tac
dung phu, 6n dinh d6i véi dich sinh hoc va phat
trién nhirg dang bao ché thich hop cho phép gia
tang kha ning hap thu cua cac chit ndy qua mang
sinh hoc.
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