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TOM TAT

Noc doc 1a hén hop phiic tap cua nhidu loai hop chét, trong d6 protein va peptide 1a nhimg thanh phén chit

yéu. Bén canh tinh déc, noc doc 6 tiém nang mg dung trong céac liéu phap diéu trj bénh. Nghién ciru xac dinh
thanh phén ciia noc doc 1a bude quan trong déu tién cho nhiing nghién ctru img dyng noc dgc trong y hoc. Viét
Nam 14 nudc ¢6 nhiéu ngudn nguyén lidu quy trong d6 noc doc co thé sir dung trong y hoc. Trong nghién ctru nay,
chung t61 phan tich h¢ protein/peptide cua noc doc ong Vespa velutina (V. velutina), mét trong nhiing loai ong déc
trung cho vung Dong Nam A trong d6 c6 Viét Nam, bang cac ky thudt proteomics. Noc doc ong V. velutina sau
qua trinh tach chiét bing Jphuong phap thu cong duge thuy phén béng trypsin véi su hd trg ciia mang loc va phén
tich bing phuong phéap sic ky long két nbi khéi pho hen tiép. Qua trinh nhan dién, kiém dinh protein va giai trinh
tu de novo peptide sau d6 duoc thuc hién boi phan mém Peaks. Két qua, chung t6i da xac dinh dugc 36 protein tir
noc doc ong V. velutina, trong d6 cod nhidu protein déc trung cho noc dgc. Dya vao chu gidi ban thé gen, hé
protein noc dc ong V. velutina dugc chia thanh cac nhom chirc ning sau: protein lién két (53%), protein c6 hoat
tinh xtic tac (33%), protein ciu triic (8%), protein c6 hoat tinh chéng oxy héa (4%) va protein c6 chuc ning khac
(2%). Bén canh do, 81 peptide da dugc phat hién bing phuong phap gidi trinh ty de novo, trong d6 c6 34 peptide
(42%) tiém ning cho noc doc. bay la dit liéu dAu tién vé hé protein/peptide ctia loai ong nay trén thé gioi, 1a co s

cho nhiing nghién ctru sdu hon dé img dung noc doc ong V. velutina trong y hoc.

Tir khéa: Noc dic, peptide, protein, proteomics, sdc ky long két néi khéi pho, Vespa velutina.

MG PAU

Noc doc 1a mot hdn hop phirc tap cua nhidu
protein, peptide va cac phan tir khdi lugng thap
(Lewis, Garcia, 2003; Yan et al., 2016). Hén hop
nay c6 chtra cac hoat chét sinh hoc ¢6 tinh dgc dbi
v6i nan nhan, gy ra céc triéu chimg phu né, tay do,
sung, dau, sbc phan vé va c6 thé dan den tor vong
(Moreno, Giralt, 2015). Tuy vay, mot s6 thanh phan
clia noc doc ong co tiém ning mg dung trong y hoc
nhu 1am chit khang khuan (Yang ef al., 2013), thubc
giam dau (Moreno, Giralt, 2015), hay thudc chita cac
bénh réi loan thin kinh (Silva er al., 2015), bénh
mién dich (Hwang et al., 2015), viém khép dang
thdp va viém da khép (Moreno, Giralt, 2015; Dongol
etal., 2016). Mot s6 nghién ciru gin day da cho thay
noc doc ¢6 nhidu tiém nang trong diéu tri mot sd
bénh nan y nhu ung thu (Heinen, da Veiga, 2011) va

HIV (Moreno, Giralt, 2015). Do d6 cac nghién ciru
ung dung noc doc trong diéu tri bénh dang thu hut
dugc nhiéu quan tam.

Viét Nam ndm trong ving nhiét déi véi hé dong
thyc vét phong phu. Do do, nghién ctru Gng dung
ngudn vat liéu sinh hoc san c6 nay trong nhitng linh
vuc khac nhau 1a rit hira hen. V. velutina, mot loai
ong dugc phan bd phd bién & cac nuéc Pong Nam A
trong d6 c6 Viét Nam, c6 kha ning tan cong va tu vé
nho noc doc san c6 (Nguyen et al., 2006, Villamil
Cajoto et al. 2015). Phan tich thanh phan cua noc
doc s& gbp phan tao ra tién dé cho nhimng nghién ciru
ung dung noc doc V. velutina sau nay. Nhitng nam
gan day, sy phat trién ciia cac ky thuat proteomics
dya trén khoi phd da cho phép nhéan dién duoc dong
thoi nhidu protein/peptide tir cac mau sinh hoc phirc
tap (Angel et al.,, 2012; Van Riper et al., 2013).
Nghién ciru proteomics trén ddi tugng noc doc cho
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dén nay da xac dinh dugc hang tram protein/peptide
tr nhiéu loai khac nhau (Yang er al., 2008; dos
Santos et al., 2010; Vincent et al., 2010; Li et al.,
2013, Sookrung et al., 2014).

Trong nghién clru nay, chiing t6i phan tich va
xac dinh hé protein/peptide cua noc doc ong V.
velutina phan lap ¢ Viét Nam. Noc ddc sau qua trinh
tach chiét dugc thuy phan va phan tich bang sic ky
long két ndi khbi phd. Qua trinh nhan dién protein va
giai trinh tu de novo peptide dugc thuc hién boi phan
mém Peaks. Két qua, ching t6i di phat hién 36
protein va 81 peptide tir noc doc ong V. velutina.
Day 1a dir lidu cong bd dau tién vé hé protein/peptide
noc doc ciia loai ong nay trén thé giéi.

VAT LIEU VA PHUONG PHAP
Vit liéu

Ong V. velutina (27 cé thé) thu thip ¢ ving nai
tinh Phti Tho, Viét Nam dugc phan loai tai Vién
Sinh thai va Tai nguyén Sinh vat, Vién Han lam
Khoa hoc va Cong nghé Viét Nam. Cac ca thé ong
dugc bao quan song trudce khi tien hanh thi nghiém.

Céc hoa chat chu yéu bao gém: Trypsin, (loai
dung cho giai trinh tu, Sigma, Dtc), Dithiothreitol
va lodoacetamide (Sigma, Dirc), hoéa chat cho dlen di
SDS-PAGE, hoa chét cho sic ky long két n01 khoi
phd. Cac hoa chét co ban khac duge cung cdp boi
phong Hoa sinh Protein, Vién Cong nghé sinh hoc,
Vién Han 1am Khoa hoc va Cong nghé Viét Nam.

Phuong phap nghién ciu
Tdch chiét noc dpc va dién di kiém tra

Bau doc va éng doc cua ong dugc tach chiét tir
chc ca thé ong V. velutina (27 ca thé) bang cong cu
giai phau chuyén dung, rura sach v6i dém PBS lanh 3
lan va dwa vao cung 1 ong Eppendorf 2 ml. Bau doc
sau d6 s& dwoc cit ra, bd sung dém chiét (dung dich
ABC 100 mM) va lic nhe ¢ 4°C trong 3 gid, budc
nay duogc lap lai 3 lan. Nhdm muc dich hoa tan hoan
toan cac protein, sau khi chiét véi dém ABC 100
mM, mau duoc chiét thém 1 1an bang dung dich urea
6 M. MAu tir cac 1an chiét khac nhau dugc bao quan
trong cing 1 6ng Eppendorf 2 ml tai -20°C cho dén
khi sir dung. Ham luong protein ctia mau tach chiét
dugc xac dinh theo phuong phap Bradford nhu mo ta
trude day (Nguyen Thi Minh Phucmg et al., 2012).
Qua trinh tach chiét dwoc kiém tra bang dién di SDS-
PAGE theo quy trinh ciia Laemmli (Laemmli, 1970).
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Thuiy phan protein

Protein noc doc (30 pg) duge phan cit bing ca 2
phuong phap: phuong phéap thuy phén trong dung
dich truyén thdng va phuong phap thiy phan c6 hd
tro cua mang loc (filter-aided sample preparation
(FASP) - phuong phap FASP). Phuong phap thuy
phan trong dung dich dugc thuc hién theo quy trinh
nhu mo ta truée day (Nguyén Thi Minh Phuong et
al., 2012). Phuong phap thuy phan FASP duoc thuc
hién theo Mann va cong sy (Wisniewski et al., 2009)
voi mot s6 thay dbi nho. O phwong phap nay, protein
tong s6 dwoc hoa trong 500 pl dém UA (8 M ure; 0,1
M Tris-C1 0,1 M, pH 8,5) c6 b6 sung DTT 0,1 M va
dé ¢ nhiét do phong trong 1 h. Mau sau d6 dwoc dwa
vao thiét bi loc va ly tim & 11.500 vong/phut trong
15 phat dé loai bo hoan toan DTT. 100 pl dém UA
c6 chra TAA 0,5 M tiép tuc duoc bd sung vao va u
miu trong t6i 30 phat, sau do ly tdm 11.500
vong/phut trong 10 phut dé loai bo IAA. Thiét bi loc
duoc tiép tyc rira 3 1an voi dém UA va 3 1an v6i dém
pha enzyme (ABC 50 mM). Sau qué trinh rua,
enzyme trypsin (loai dung cho giai trinh tw) dugc b6
sung voi ty 1& vé khdi lugng enzyme/protein 1a 1/30.
Phan Gng thiy phén thuc hién ¢ 37°C trong 16 h.
Sau qua trinh thiy phan, cac peptide dugc thu nhan
bang cach bd sung 100 pl dém ABC 20 mM va ly
tam 11.500 vong/phut trong 15 phat. Budc nay dwoc
lap lai 2 lan. Hon hop peptide sau d6 dugc lam kho
bang SpeedVAC, lam sach nhd dau con Ziptip, va
bao quan ¢ diéu kién lanh (-20°C) dén khi sir dung.

Phan tich peptide bang séc ky long két néi khéi phd

Mau sau thily phan dugc hoa vao dém FA 0,1%
va dwa 1én cot sic ky nguoc pha (C18, 75 um id x 15
cm) v6i tbe d6 dong 0,2 pl/phut. Hon hop peptide
duogc phan tach boi gradient ndng d6 ciia dung dich
A (FA 0.1% trong H,O) va B (FA 0,1% trong ACN
90%). Qua trinh thoi mau dwogc thuc hién & tbe do
dong 0,2 pl/phut theo gradient tuyén tinh dung dich
B tir 5-100% trong 60 phut. Peptide sau do s€ dugc
ion hoa bang ngudn phun mau ESI va phan tich bang
hé thong khdi phd Orbitrap. Hiéu dién thé dugc dat ¢
ngudn dé ion hoa mau 14 1800V. May khéi phd dugc
cai dat & ché do duong vé6i qua trinh quét hoan chinh
(full scan) dwoc thyc hién trong dai khdi tir 400 amu
dén 2000 amu. Hé thong hoat dong & ché do DAA
(Data-dependent Acquisition), theo d6 qua trinh
phan manh (MS/MS) s& dugc thyc hién véi 3 ion ¢
mat do cao nhit duoc lwa chon tir qué trinh MS truédce
d6. Cac phd chira dir liéu vé cac manh MS va
MS/MS s& dugc ghi nhan va xir 1y bang phan mém
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Xcalibur (Thermo Scientific, USA).
Nhdn dién protein va gidi trinh tu de novo

Dé nhan dién protein, phé MS/MS thu dugc s&
duogc tim kiém, so sanh v6i co s dit liéu Uniprot cap
nhat ciia té bao nhan chuan (khoang 19 trigu trinh tu)
nh¢ phian mém Peaks (Bioinformatics Solutions Inc,
Canada). Cac thong so0 phan tich cua phan mém
Peaks duoc cai dat nhu sau: sai sO cua ion tién than:
20 ppm; sai s6 ctia phan manh: 0,5 Da; enzyme:
trypsin; cai bién ¢ dinh: carbamydomethyl (C), cai
bién bién ddi: oxidation (M). Kiém dinh qué trinh
nhan dién protein dugc thuc hién boi phin mém
Peaks trong d6 cac két qua c6 diém s6 thoa man gia
tri FDR (False Discovery Rate) <0,1% s€ dugc lya
chon (Elias, Gygi, 2007).

Giai trinh ty de novo cua céac peptide dugc thuc
hién boi phan mém Peaks. Cac thong s co ban cua
qua trinh giai trinh ty dugc lya chon twong tu qua
trinh nhan dién protein. Diém khac biét ¢ day la
thong sb vé& enzyme phan cat dugc dit & ché do
khong dac hiéu (Zhang et al., 2012).

Phan logi protein theo chirc ning

Céc protein dd nhan dién va kiém dinh s& dugc
phan loai theo chirc ning trén co s chu giai ban thé
gene (Gene Ontology Annotation) tuong ung voi
protein d6 (Gene Ontology Consortium, 2008). Qua
trinh phan loai theo chitc niang dugc thyc hién nho
phin mém STRAP (Bhatia et al., 2009) v6i su hd tro
ctia Trung tdm nghién ctru proteomics vé bénh mach
vanh ctia Truong Pai hoc Boston, Hoa Ky.

KET QUA VA THAO LUAN

Thu thip miu ong va tach chiét noc doc

Tong cong, 27 c4 thé ong V. velutina (Hinh 1a) thu
thap tir ving nii Phu Tho, Viét Nam dugc sir dung dé
tach chiét noc doc phuc vu cho nghién ctru. Ong sau thu
thap duoc dua va diéu kién lanh (-20°C) trong 1 h, sau d6
md dé tach thu bau doc va éng doc (Hinh 1b). Bau doc
va éng doc s& duoc rira sach bang dém PBS lanh 3 1an,
sau do ct ra dé tach chiét va thu nhan noc doc. Téng
cong, 4,9 mg protein da duoc tach chiét va thu nhan tir
27 ca thé ong V. velutina. Dé danh gia so bd két qua tach
chiét, phuong phap dién di SDS-PAGE di dugc sir dung.
Hinh 4nh dién di (Hinh 1c) cho thdy, phd bing protein
ctia noc doc ong V. velutina kha 1o nét véi dai khdi lugng
phan tir phan bd rong, tir vai kDa cho dén trén 60 kDa.
Két qua nay, voi su tuong dong véi nhimg nghién ctru

trudc day vé noc doc cua ong Chelonus inanitus, bo cap
va mt sb loai ong khac thugc chi ong bép cay (Kulkeaw
et al., 2007; dos Santos et al., 2010; Estrada-Gomez et
al.,2014; Yan et al., 2016) cho th?iy noc ong V. velutina
da dugc tach chiét thanh cong.
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Hinh 1. Minh hoa hinh anh ong V. velutina (a), bau doc cla
ong V. velutina (b) va két qua dién di SDS-PAGE mau noc
déc tbng s da tach chiét (c). M, thang protein chuan; 1,
mau noc doc tdng sb.

H¢ protein noc doc V. velutina

Mot trong nhitng kho khan cua phan tich
proteome 1a sy thiéu hut co s¢ dit liéu cua loai
nghién ctru. Giai phap kha thi trong truong hop nay
la st dung co s& dit liéu chéo loai (cross-species
database) hodc st dung phuong phap giai trinh tu de
novo (Liska, Shevchenko, 2003; de Graaf et al.,
2009). Trong nghién ctru cua ching toi, do chua co
co so dit liéu cua ong V. velutina, co s& dit li€u
Uniprot cta sinh vat nhan chuén duoc st dung dé
nhan dién protein véi sy hd trg cua phén mém Peaks.
Qua trinh nhédn dién dugc kiém dinh lai dya vao gia
tri FDR (Elias, Gygi, 2007) theo d0, cac két qua tim
kiém thoa man FDR<0,1% s& duogc lya chon cho cc
phan tich tiép theo. Tir danh sach nhan dién cta phan
mém Peaks, cic két qua khong thoa man gid tri
FDR<0,1% va cac protein trung lap s€ dugc loai bo.
Téng cong, chung téi phat hién 36 protein tir noc
ong V. velutina (Bang 1). Pay la dit liéu dau tién vé
hé protein noc doc cua loai ong nay trén thé gidi.

Pé tim hiéu rd hon vai tro cua protein noc ddc
ong V. velutina, h¢ protein da nhan dién va kiém
dinh dugc phan loai theo chirc ning dya vao chu giai
ban thé gen (Gene Ontology Annotation) twong tng
(Gene Ontology Consortium, 2008). Két qua phan
loai (Hinh 2) cho théy, protein lién két chiém ti 1¢
cao nhét (53%), tiép dén 1an luot 1a protein c6 hoat
tinh xuc tac (33%), protein ciu triic (8%), protein cd
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hoat tinh chéng oxy hoa (4%) va protein giir cac
chure nang khac (2%).

Trong nhoém protein xuc tac, ching toi phat hién mot
s6 protein va enzyme dién hinh cho noc doc nhu
phospholipase Al (PLA1) va arginine kinase. PLA1 la
protein phd bién trong noc doc cua rin (Richmond,
Smith, 2011) va mot s6 loai thude chi ong bép cay nhu
Vespa magnifica (Yang et al., 2008), Vespa affinis
(Sukprasert et al., 2013). Trong co ché tac dong ciia noc
doc, PLA1 tham gia vao qua trinh gy di ung, viém va
tao huyét khdi trong dong mach chu (Yang ez al., 2008;
Richmond et al., 2011). Arginine kinase dong vai tro
thiét yéu ddi véi qua trinh phosphoryl héa protein va la
tac nhan gy di tmg tiém tang trong thuc pham (Yu et al.,
2003; dos Santos et al., 2010). Enzyme nay da dugc phat
hién trong noc doc cia ong mat (Li ef al., 2013) va mdt
s6 loai ong bép cay nhu Polybia paulista (dos Santos et
al., 2010) va Vespa affinis (Sookrung et al., 2014).

Nguyén Tién Diing et al.

O nhém protein c6 hoat tinh oxy hoa,
peroxiredoxin 1 (PRDX1) va superoxide dismutase
(SOD) 1a nhiing protein dang luu tdm. PRDX1 tham
gia diéu chinh qua trinh phat trién, phan bao va chét
theo chuong trinh cta té bao (Ding et al., 2016).
Protein nay d3 dugc phat hién trong nghién cuu
proteomics noc ddc mat (Peiren et al., 2005) va
nghién ctru transcriptomics trén d6i twong ong
Anisopteromalus calandrae (Perkin et al., 2015).
SOD - mét enzyme quan trong bao vé té bao trudc
cac nguyén tr oxy hoat dong, 1a mot chét tiét phd
bién trong noc doc cua nhiéu loai khac nhau nhu bo
cap (Ramanaiah, Venkaiah, 1992) va ong ky sinh
Leptopilina boulardi (Colinet et al., 2011). SOD
duoc gidi phong va hoat dong nhu tac nhan gy doc
trong noc doc dé chdng lai dap tmg mién dich cua
vat chu, c6 vai tro quan trong trong qua trinh ky sinh
clia mot sb loai ong ky sinh (Colinet et al., 2011).

Bang 1. Danh sach protein dwoc nhan dang trong mau noc déc V. velutina.

R . Diédm sb R . Diém sé
STT Tén protein nhan dién STT  Tén protein nhan dién
1 14-3-3 protein zeta 203,84 19 NAD(P)H-quinone oxidoreductase 33,79
subunit H
2 Actin_ muscle 159,17 20 Nesprin-1 68,22
3 Alpha-actinin_ sarcomeric 144,93 21 Paramyosin_ long form 67,05
4 Arginine kinase 122,82 22 PDZ and LIM domain protein Zasp 38,67
5 Argininosuccinate synthase 102,64 23 Peroxiredoxin 1 66,29
Calcium-transporting ATPase
6 sarcoplasmic/endoplasmic 57,43 24 Phosphoglycerate kinase 64,88
reticulum type
Energy-coupling factor
7 transporter ATP-binding 33,79 25 Phospholipase A1 51,28
protein EcfA
8 Filamin-A 122,82 26 Probable histone H2Axb 48,0
9 G[utamate thydrogenase- 922 27 Probqple phospholipase A1 44,02
mitochondrial magnifin
10  Clyceraldehyde-3-phosphate 80,68 28 Pyruvate kinase 39,15
dehydrogenase
11 Heat shock 70 kDa protein 75,27 o9  Sarcoplasmic/endoplasmic 57,43
reticulum calcium ATPase 1
Sarcoplasmic/endoplasmic
12 Histone H2A 74,81 30 reticulum calcium ATPase 2 calcium 57,43
ATPase 2
13 Histone H3.3 72,91 31 Superoxide dismutase [Cu-Zn] 38,71
14 Inactive hyaluronidase B 33,69 32 Threonine-tRNA ligase 38,49
15 Muscle LIM protein MIp84B 72,91 33 Tropomyosin 35,56
16 Myosin heavy chain_ muscle 68,43 34 Tropomyosin-1 34,15
17 Myosin regulatory light chain 2 54,66 35 Tropomyosin-2 33,68
18 Myosin-2 29,03 36 Troponin T 32,49
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4%, 2%

8% .
¥ Lién ket
B Xuc tac
Chu truc
B Chéng oxy héa

B Chirc nang khac

Hinh 2. Phan loai protein noc ddc V. velutina theo chirc
nang

Trong tap hop protein dd phat hién, bén canh
nhém protein xtic tic va protein co chirc ning chéng
oxy hoa, mét s6 protein cau tric ciing dwoc phat hign
nhu actin, myosin, tropomyosin... Sy xuat hién cua
nhitng protein nay, nhu dé cap trong nghién ctru
trude day (dos Santos ef al., 2010) 1a hé qua cia qua
trinh tach chiét noc doc theo phuong phap thu cong.

Giai trinh tw de novo peptide noc doc

Peptide chiém ty 18 16n va la thanh phan c6 hoat
tinh quan trong ctia ngc doc. Theo wdc tinh, noc doc
ctia mdi loai ¢6 thé chira dén hang trim peptide bén
canh protein va cic hop chit khac (Lewis, Garcia,
2003). Trong nghién ctru nay, ching t6i phat hién
peptide tir noc ong V. velutina bang quy trinh két
hop phuong phap thily phan FASP, sic ky long két
nbi khéi phd va giai trinh tu de novo. Sau qua trinh
thity phan FASP, nhiing peptide khdi lwong phan tir
nho di qua mang loc s€ dugc thu nhan, 1am sach va
phan tich trén hé thong sic ky long két ndi khdi phd
lién tiép. Qua trinh giai trinh ty de novo dugc thyc
hién boi phﬁn mém Peaks dua trén dir liéu vé phé
MS/MS cua peptide. Két qua phan tich cho thiy, 81
peptide trong noc doc V. velutina d3 dugc xac dinh.

Mot trong nhitng dic diém dang chi ¥ cia
peptide noc ddc 1a trong phan tir c6 chira nhiéu
amino acid ki nu6c va amino acid kiém tinh. Pic
tinh nay c6 vai trd quan trong ddi voi chirc ning cua
peptide noc ddc, dac biét 1a cac peptide cé hoat tinh
khéang sinh (Corzo et al., 2001; Konno et al., 2016).
Nhim tim hiéu sau hon chirc ning cua cac peptide da
dugc giai trinh ty de novo tr noc doc ong V.
velutina, ty 1€ cia amino acid ki nuéc va amino acid
kiém tinh ctia peptide da dugc khao sat dua vao cong
cu tin sinh hoc truc tuyén Peptide 2.0
(http://peptide2.com/index.php). Két qua phan tich
cho thdy ty 1& cao cua peptide ky nudc va peptide

gidu amino acid kiém tinh. Trong sé 81 peptide da
phat hién, 34 peptide (42%) c6 ty 1¢ amino acid ky
nuée >50%, trong d6 nhiéu peptide c6 ty 1& amino
acid ky nudc >75%. Nhitng peptide c6 tinh ky nude
cao nay la nhitng peptide tiém ning ctia noc doc ong
V. velutina lan dau tién dugc xac dinh.

KET LUAN

Bing cic ky thuat proteomics, 36 protein da
dugc nhan dién tr noc ong V. velutina phan ldp &
Viét Nam. H¢ protein noc ddc V. velutina dugc phan
loai thanh cac nhom: protein lién két (53%), protein
c6 hoat tinh xtic tac (33%), protein cAu trac (8%),
protein tham gia vao qué trinh chéng oxy hoa (4%),
va protein chua rd chiic ning (2%). Pay 1a 1a nhitng
dir liéu dau tién vé hé protein noc ong V. velutina &
Viét Nam ciing nhu trén thé gigi. Bén canh do,
chung t6i da phat hién 81 peptide tir noc ong V.
velutina bang phuong phap giai trinh tu de novo.
Trong do, 34 peptide (42%) cé tinh ky nudc cao 1a
nhitng peptide tiém ning ciia noc doc ong V. velutina
lan dau tién duogc phat hién.

Loi cam on: Cong trinh dwoc thuc hién voi su tai
tro kinh phi ciia PTNTD vé Céong nghé Gen cho dé
tai: “Nghién citu khdo sat cdc protein/peptide co
hoat tinh khang té bao ung thu trong noc doc mdt
quy ciia Viét Nam” (Md s6: NV03-PTNTD 2015).
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SUMMARY

Wasp venoms are complex mixtures of various types of compounds, of which proteins and peptides are
major components. Beside its toxicity, wasp venom is potential for treatment of diseases. Characterization of
venom proteins and peptides is the first and most important step toward its applications in medicine. Vietnam
possesses many valuable materials, of which venoms could be used in medicine. In the present work, we aim
to identify proteins and peptides in the venom of Vespa velutina (V. velutina), a species of social wasp
indigenous to Southeast Asia including Vietnam using proteomic techniques. The venom isolated from V.
velutina by manual extraction was digested with trypsin via the FASP (Filter Aided Sample Preparation)
method and analyzed with liquid chromatography tandem - mass spectrometry (LC-MS/MS). The following
protein identification, protein validation, and peptide de novo sequencing were carried out using the Peaks
software. In total, we detected 36 proteins from V. velutina venom and many of them had been reported as
venom-specific proteins. According to Gene Ontology Annotation (GOA), V. velutina venom proteins were
functionally classified into five categories: binding proteins (53%), catalytic proteins (33%), structural proteins
(8%), antioxidants (4%), and proteins with other functions (2%). In addition, 81 peptides were detected in the
venom of V. velutina by de novo sequencing, of which 34 peptides (42%) are potential venom peptides. We
introduced for the first time the collection of proteins and peptides from V. velutina venom, providing the basis

for its further application in medicine.
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