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Summary

Polybia-MP1 isolated from South American wasp Polybia paulista is a promising antimicrobial
peptide for drug discovery. In this study, Polybia-MP1 was synthesized the first time in Vietnam by
using solid-phase peptide synthesis with 99 % purity checked by the HPLC system. The molecular
weight of the peptide was confirmed with over 99.99 % accuracy by the LC-MS system.
Furthermore, the initial biological examination at 100 uM concentration demonstrated the dual
antibacterial and antifungal actions of Polybia-MP1 against all tested pathogens, which included
Staphylococcus aureus, Pseudomonas syringae, and Candida albicans. The preliminary data from
this study established the foundation for the future study on not only Polybia-MP1 but also

antimicrobial peptides in Vietnam.
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Pat van dé

Polybia-MP1 1a mot peptid khang khuan néi
tiéng thudc ho Mastoparan dwoc tim thay trong
noc ong bép cay Nam My Polybia paulista. Cac
nghién ctru gan day da cho thay Polybia-MP1 ¢
kha ndng khang khuan phé réng cung tac dung
khang ndm va chéng lai nhiéu loai t& bao ung
thw khang thuéc ma hau nhw khéng gay anh
hwdng dén cac t& bao khoé manh 4. Do vay,
Polybia-MP1 la mét trong nhitng peptid rat cé
trién vong dé phat trién cac ng dung 1am sang
trong twong lai . Tuy nhién, tai Viét Nam, dén
nay chua co cong bbé nao vé viéc tdng hop
duwoc cac peptid khang khuan tinh sach néi
chung hay Polybia-MP1 néi riéng. Trén thuc té,
chi ¢ mot s6 don vi nghién clru san xuét peptid
khang khuén bang con dwdng sinh tdng hop thu
lay sinh khéi, tuy nhién, ham lwong thu vé thap

peptide

va chi phi tinh ché cao. Do dé, trong nghién ciru
nay, chung téi tap trung vao viéc t6ng hop
Polybia-MP1 bang ki thuat tdng hop peptid pha
ran — mot trong nhirng ki thuat tién tién nhéat trén
thé giéi hién nay . Bén canh dd, ching toi
cling tién hanh cac khao sat ban dau vé tac
dung kép khang khuan - khang ndm nham mé&
dwong cho cac nghién civu tiép theo vé peptid
nay & Viét Nam.

Nguyén liéu
nghién ctru

Nguyén liéu

Nguyén liéu c6 do tinh khiét cao duwoc mua
tlr cac nha san xudt ndi tiéng nhu Hang AK
Scientific (My), Hang Sigma-Aldrich (My), Hang
Fisher Scientific (MY).
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e Xulc tdc COMU
e DIPEA

e NMP

e Céac acid amin dwoc bdo vé bao gébm:
Fmoc-Ala-OH, Fmoc-Asp (OtBu)-OH, Fmoc-Glu (OtBu)-
OH, Fmoc-lle-OH, Fmoc-Lys (Boc)-OH, Fmoc-Trp (Boc)-

OH, Fmoc-Leu-OH

e DMF
e Trifluoroacetic acid (TFA)
e Triisopropylsilane (TIS)

e Pha rén: Rink amide MBHA resin
e Acetonitrile (tiéu chudn HPLC)
o Nuwdc cét (tiéu chudn chay HPLC)

Thiét bij
e Pipet va tip céac loai e Heé thédng HPLC va cot sac ki di kém.
e Ong polypropylene e Heé théng do phd khéi LC-MS
e Bom chan khong e Thiét bj siéu am.
e May thoi khéng khi e Thiét bi ly tam.
¢ Vortex mixer ¢ Bé phan trng Vacuum manifold
e Cot phan tng pha ran. e Tiploc

Phwong phap nghién ctru

Nguyén tac téng hop peptid pha ran

Dau cacboxyl cla peptid & amino acid cudi
cung dwoc gan vao pha ran (resin), trong khi
dau amino con lai va mach nhanh (nhém R) da
dwoc bao vé dé tranh sy phat trién mach
polypeptid khéng mong mudn. Tiép theo loai
nhém bdo vé cta dau amino, sau dé hoat hoa
bang chét xdc tac va cho phan &ng véi nhém
cacboxyl cta amino acid tht hai (cling c6 nhém
amino va mach nhanh dwoc bao vé). Qua trinh
dwoc tiép dién cho dén khi chudi peptid dwoc
hoan thanh, khi d6, phan tlr sé cat khdi chat
mang, loai nhém bdo vé & cac vi tri trong mach
va sau cung peptid dwoc tinh ché dé loai cac
san pham phu.

Thwe hién chubi phéan tng téng hop

Pha ran dwoc st dung cho viéc tbng hop la
Rink Amide MBHA resin.

Resin (60 pumol) dwgc ngdm trong DMF 10
phut trwéc khi dung. Nhém bao vé Fmoc dwoc
loai bd bang cach s dung 20 % piperidin/DMF.
Céc amino acid theo thr tw dwoc gan vao bang
xuc tac COMU (ti Ié resin/acid amin/COMU
1/5/5) v&i sw c6 mat ctia DIPEA dw. Sau méi lan

gan amino acid hay loai bd nhém bao vé Fmoc,
resin dwoc rira 1an lwot bdng cac dung dich theo
ther tw DCM, DMF.

Phan (ng dwoc theo ddi bang thubc thi
Kaiser dwéi day:

Muc dich: Nhan biét amin bac 1 tw do.

Thanh phén:

¢ Dung dich A: 40 g phenol pha trong 10 mL
ethanol

e Dung dich B: 1 g nynhidrin pha trong 20 mL
ethanol

¢ Dung dich C: pyridin

Céch tién hanh: Ly mét lwong nhd hat resin
sau phan &ng. Rira sach hat resin bang DMF,
DCM, MeOH. Cho resin vao 6ng nghiém, thém
vao do 2 giot dung dich A, 2 giot dung dich B va
2 giot pyridin (C). Bun néng 6ng nghiém I&én 110
- 115 °C trong 2 phat. Néu hat resin khong
chuyén mau, dung dich gitr nguyén mau vang
ching t6 khéng c6 amin bac 1 ty do. Néu hat
resin, dung dich c6 mau xanh da tr&i nhe, chirng
té c6 amin bac 1 tw do.
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Hinh 1. Minh hoa quy trinh téng hop Polybia-MP1

Tinh ché va kiém tra dé tinh sach

Sau khi loai béo nhdm bdo vé Fmoc, resin
dwoc rira véi DCM nhiéu 1an rdi lam kho qua
dém. Sau dé, cac resin dwoc cho vao hén hop
TFA/TIS/HLO (ti 1& 95/2,5/2,5) trong 2 gidr dé cat
peptid ra khdi resin va loai bd cac nhom bao vé
khac rdi lam kho qua dém. Peptid sau d6 duoc
hoa tan bang hén hop acetonitril - nwéc va loc
dé loai resin. Céac peptid tiép tuc dwoc tinh ché
bang hé théng HPLC v&i cot Zorbax C18
column (Agilent, 5 um, 9,4 x 250 mm) va dinh
tinh bang hé théng LC-MS (Shimadzu LCMS-
2020). Nhan biét peptid dwa vao buéc séng dac
trwng clia Fmoc va tryptophan & 280 nm © hoac
220 nm.

Cdc chwong
va tinh ché

Céc chuong trinh chay phan tich va tinh ché
bang hé théng HPLC va LC-MS duoc trinh bay
trong du¢i day.

Chuwong trinh phén tich HPLC

e Cot séc ki: C18 3,5 um, 4,6*100 mm. Hang
san xuat: Agilent, My.

trinh chay phén tich

e Dung méi: A: 0,1 % TFA/H.0O, B: 0,1 %
TFA/ACN.

e Téc dd dong: 1 mL/phat.

e Gradient néng d6: 5 - 100 % B trong 10
phut, 100% B trong 5 phut, 100 - 5 % B trong 5
phut, 5 % B trong 2 phut.

e Thé tich tiém: 5 — 50 pL.

e Buwdc séng: 280 nm hoac 220 nm.

Chuong trinh tinh ché HPLC

e Cot sac ki: SB-C18 5 ym, 9,4*250 mm.
Hang san xuét: Agilent, MY.

e Dung méi: A 01 %
B: 0,1% TFA/ACN.

e Téc dd dong: 4 mL/phat.

e Gradient néng do: 5 - 45 % B trong 12
phut, 45 - 100 % B trong 4 phat, 100 % B trong
10 phut, 100 - 5 % B trong 6 phut, 5 % B trong 2
phat.

e Thé tich tiém: 5 — 900 uL.

e Budc song: 280 nm hoac 220 nm.

Chuwong trinh phéan tich LC-MS

e COt sac ki: SB-C18 5 pm, 9,4*250 mm.
Hang san xuét: Agilent, M.

TFA/H0,
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e Dung méi: A: 0,1 % HCOOH/H,0, B: 0,1 %
HCOOH/ACN.

e Tbéc d6 dong: 1 mL/phat.

e Gradient néng d6: 30 - 80 % B trong
2 phut, 80 - 30 % B trong 2 phut.

e Thé tich tiém: 1-20 pL.

e Ché do chay: Positive.

e Vung khéi quan sat: 400 - 2000 Dalton.

Thir nghiém kha nang khang vi sinh vat
cua Polybia-MP1

Polybia-MP1 dwgc danh gia kha néng Grc ché
sinh trwdng trén cac chang vi khuan
Staphylococcus aureus PU10203;
Pseudomonas syringae PU10210 va ndm men
Candida albicans KB301 dwa theo phuwong
phap ctia ! v&i mot sb thay déi nhd. Bau tién, vi
khudn va ndm men kiém dinh dwoc nuéi cay
gibng cép 1 1an lwot trong 5 ml méi trwdrng dich
thé LB (peptone 10 g/L, cao ndm men 5 giL,

NaCl 10 g/L) va 5 ml mai trwong dich thé YM
(glucose 10 g/L, peptone 5 g/L, cao nAm men
3 g/L, cao malt 3 g/L) & 37 °C qua dém. Sau do,
dich nuéi ciy dwoc pha loang trong méi trudng
nudi cly twong &ng da khir tring dé dat dwoc
mat d6 106 - 108 CFU. Peptid duoc bd sung
vao méi treong nudi cly dat ndng dd 100 uM.
Dich nudi cy dwoc chia vao dia 96 giéng va sy
sinh trwdng cla vi sinh vat kiém dinh dwoc theo
déi sau 24 gi & 37 °C bang mat thuwong két
hop phwong phap do OD tai 620 nm.

Két qua

Hiéu suét thu dwgc

Khdi lwong MP1 tinh khiét thu dwoc la
33,4 mg duoc xac dinh bang phuong phap can
trwc tiép. Hiéu suét toan qua trinh 1a 33,7%.

Do tinh khiét
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Hinh 2. Banh gia dé tinh sach cia MP1 bang hé théng HPLC

Do tinh khiét [& phan trdm dién tich peak san
pham trong tong dién tich cac pic trén sac ki do
(khéng tinh céc pic tap hé théng). Theo d6, do
tinh khiét cia Polybia-MP1 dwoc xac dinh &
bwédc sdng 220 nm la trén 99 %.

Xac dinh khéi lwgng phan to

Khéi lwgng phan t& ctia san pham trung gian
(MP1-6aa — sau khi da gan 6 amino acid dau
tién va MP1-14aa — sau khi da gan toan bo 14
amino acid) va sau tinh ché dwoc tdng hop
trong bang dwéi day.
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Bang 1. Két quéa xac dinh phd khéi cta Polybia-MP1 va céc chét trung gian

San pham Céng thl:?’c Gid trj ly thuyét Gia trj thu dwoc Sai s6
phan te [M+2H]/2 [M+2H]/2
MP1-6aa Cuas Hes Ng Og 864.4978 864.4000 0.0113%
MP1-14aa Ca3 Hiaz Nag Oy 938.5402 938.7000 0.0170%
Polybia-MP1 Cys Hizz Nag Oqg 827.5062 827.5000 0.0007%

Dw¢&i day la hinh anh két qua xac dinh khoi
lwong phan t& cta Polybia-MP1 bang hé théng

User Spectra

LC-MS (peptid tinh khiét 99 % dwoc xac dinh
bang hé théng HPLC).
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Hinh 3. Két qua xéac dinh khéi ltong phén tir cua Polybia-MP1 sau khi tinh ché

Khao sat hoat tinh khang vi sinh vat
gay bénh thwong gap

Két qua khao sat ban dau cho thdy & ndng
do thtr nghiém (100 uM), Polybia-MP1 cé kha
nang (rc ché hoan toan sy sinh trwdng cla cac
vi sinh vat kiém dinh nhw Staphylococcus
aureus PU10203; Pseudomonas syringae
PU10210 va ndm men Candida albicans KD301
(bang 4). Két qua nay phu hop véi cac cong b
trwdc day cho rdng MP1 c6 kha nang khang

ca vi khudn gram am, gram dwong va ndm men.
Ngoai ra, trong nghién ctru nay chi ra rang
Polybia-MP1 cé thé (rc ché hoan toan sinh
trwdng cla vi khudn Pseudomonas syringae
PU10210 gay bénh trén thwc vat. Bay cling la
lAn dau tién hoat tinh trén Pseudomonas
syringae cutia peptid nay dwoc danh gia. Két qua
nay cho thdy MP1 c6 tiém nang phat trién san
phdm trong céc linh vc nhw bao vé thuc vat
trong twong lai.

Bang 2. Kha nang trc ché sinh truéng céc vi sinh vét cta Polybia-MP1

STT Chiing vi sinh véat Pdc diém Kha nédng trc ché
Staphylococcus aureus . z
1 PU10203 Vi khuan Gram duwong +++
Pseudomonas syringae . z N
2 PU10210 Vi khuan Gram am +++
3 Candida albicans NAM men et
Kb301

(+++: trc ché hoan toan suw sinh truéng)
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Két luan

Peptid tw nhién Polybia-MP1 d3 duwoc tdng
hop thanh céng bang k§ thuat tdng hop peptid
pha rén phu hop véi didu kién phong thi nghiém
tai Viét Nam. Cu thé, peptid thu dwoc cé dd tinh
khiét 99 % xac dinh béng hé théng sac ki 1dng
hiéu nang cao (HPLC). Khbi lwong phan t& cla
Polybia-MP1 thu dwogc chi sai léch 0,0007 %
dwoc danh gia & 3 thoi diém: Sau khi gan duoc
~ 50 % s6 amino acid, sau khi gdn amino acid
cudi cling va sau khi da tinh ché. Quy trinh dua
ra c6 thé ap dung dwoc trong didu kién Viét
Nam v&i sw han ché vé thiét bi va kinh phi hon
cac nuwdc phat trién. Vi du, nghién ctru nay st
dung cht yéu dung méi DMF va han ché NMP |a
mot dung méi dat tién hon nhiéu lan.

Bén canh d6, thir nghiém ban dau kha nang
chéng nhiém khudn, nhiém ndm cho thay
Polybia-MP1 c6 kha nang (rc ché hoan toan hai
ching vi khuan Staphylococcus aureus (Gram
dwong) va Pseudomonas syringae (Gram am)
cung ching ndm Candida albicans & ndng do
100 uM.

Nghién ctru nay mé ra kha nang trng dung k¥
thuat tdng hop peptid pha rén vao viéc tao ra
cac peptid phuc vu cho cbéng tac sang loc hoat
tinh va thtr nghiém trén thwc dia véi cac dbi
twong khac nhau. Bong thoi, cac két qua nghién
ctu thu duoc ciing tao tién d& cho viéc phat
trién cac &ng dung clta Polybia-MP1 néi riéng
va cac peptid khang khuan néi chung trong
twong lai.
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