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PHAN TiCH PEPTIDE TRONG NQC PQC CUA OC NON CONUS MARMOREUS
O VUNG BIEN KHANH HOA BANG LC MALDI-TOF MS

STUDY ON VENOM PEPTIDE DERIVED FROM CONUS MARMOREUS COLLECTED IN
KHANH HOA USING LC MALDI-TOF MS

Nguyén Bio', Tran Vin Khoa!, Jean-Piére LECAER?, Ngé Ping Nghia?,
Buii Tran Nit Thanh Viét', Phan Thi Khanh Vinh!
Ngay nhan bai: 30/1/2018; Ngay phan bién thong qua: 1/4/2018; Ngay duyét dang:27/4/2018
TOM TAT
Béc t6 b¢ nén c6 chira ham heong I6n cdc peptide tin cong lén cdc kénh ion va thy thé than kinh khéc
nhau. Péc 16 ciia cdc loai Conus la nguon dwoc liéu tiém nang chuwa khai thac. Sir dung ky thudt sdc ky long
pha dio RP-HPLC dé phan tach déc té ciia Conus marmoreus & vinh Nha Trang, sau do cac phin doan dwoc
phan tich khoi lwong phén tir bang ky thudt MALDI-TOF-MS. Két qud chay RP-HPLC cho thdy noc déc thé c6
chira nhiéu peptide ki nudc. S dung ky thudt MALDI-TOF-MS da xac dinh dwoc téng cong 7543 dir lieu khoi
luwong thé. Bén canh do, quan sat dwoc 1751 peptide trong noc doc tho Conus marmoreus o Vinh Nha Trang.
Trong sé do, ching téi xdc dinh dwoc khoi heong phdn tir ciia 39 peptide trong noc déc loai C .marmoreus ¢
Viét Nam so voi téng $6 92 phdn tir peptide ciia C.marmoreus da dwoc dinh danh triede do.
Tu khoa: Conus marmoreus, Peptide, Noc doc, LC MALDI-TOF MS.
ABTRACT

The venom of cone snails is composed highly conopeptides that target a variety of ion channels and
receptors on the nerve system. The venom of Conus genus represents unexploited resources of potential
pharmaceutical compounds. The venom of Conus marmoreus collected in Nha Trang Bay was separated by
reversed—phase high-performance liquid chromatography (RP-HPLC), and fractions were analyzed using
matrix-assisted laser desorption ionization-time of flight mass spectrometry (MALDI-TOF-MS). The results
of RP-HPLC showed that the crude venom consists mainly hydrophobic peptides. Using MALDI-TOF MS
analysis of crude venom yielded a total of 7543 distinct masses. Besides, there were 1751 compounds found in
crude venom of Conus marmoreus in Nha Trang Bay. Among them, we determined the molecular weights of
39 peptides of C. marmoreus venom in Vietnam compared to the total 92 peptides of C. marmoreus previously
identified.

Key words: Conus marmoreus, Peptide, Venom, LC MALDI-TOF MS.

I. DAT VAN BE cho t&i hang ngan peptide duoc tinh khac nhau

Conopeptide 1a nhém hop chét peptide tir tAn cong trén mot phd rong protein xuyén mang
noc doc 6¢ non Conus. Cac nha phan loai hoc éc (kénh ion, thu thé bat cap protein G, ké&nh van
woe tinh ¢ 500-700 loai Conus dwgc chia lam 3 chuyén xuyén mang) (Olivera va Teichert 2007,
nhém chinh theo ché d6 &n: ca, nhuyén thé, giun Lewis, Dutertre va cdng sw., 2012). Cac phan
bién. M&i loai Conus cé thé san sinh ra hang tram tlr ndy cung cap nhiéu coéng cu nghién ctru vo
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gia dé khao sat ti mi vai tro sinh ly than kinh
cla cac loai kénh ion chuyén biét (Mclntosh,
Hasson va cong sw., 1995, Mcintosh, Santos
va cOng sw., 1999). Conopeptide dwgc xem la
ngudn dwoc liéu diy hira hen dé tim ra thuéc
diéu trj d3c hiéu cac bénh réi loan than kinh vi
phan t& peptide nhé, dé téng hop, va tinh dic
hiéu cao.

O vung bién Viét Nam c6 khodng 76 loai
6c nén khac nhau, 1a mét ngudn dwoc liéu
phong phu dé khai thac trong d6 cé6 mot sb
loai 6¢c chwa dwoc nghién clru chuyén sau,
chi yéu tap trung nhém san mdi giun bién
va nhuyén thé. Bén canh d6 cé nhiéu loai
bc non dwoc nhiéu nha nghién clru chuyén
sau vé noc doc, mot trong sb doé phai ké dén
Conus marmoreus. Viéc nghién ctru noc doc
cta Conus marmoreus & vung bién Khanh
Hoa 1a can thiét, bdi d6 1a co s& danh gia
tiém ndng noc doc cua loai nay, cling nhw
cho nhirng nghién ctru &ng dung tiép theo.
Hon nira, thanh phan va hoat tinh ctia cac
conopeptide tr noc ddc é¢ non thay ddi va
cé anh hudng I&n bdi diéu kién dia ly, moi
trwong sbéng va phwong phap lay va tach
chiét.

Mét trong nhirng cdng cu hiéu qua dé danh
gia mirc dd phirc tap vé thanh phan peptide/
protein cla doc t6 la két hop ky thuat phan
tach cla sac ky 16ng hiéu nang cao (HPLC) va
phan tich khéi phd (Mass spectromatry-MS).
O day chang téi phan tach doc t6 trén cot C,g
va cac phan doan doc té dwoc phan tich béng
ky thuat MALDI-TOF-MS (Rodriguez, Dutertre
va cong sw., 2015). Phép do khdi phd 1a mot
phwong phap gitp xac dinh khéi lwong phan
tlr va héa hoc cé trong mot mau béng cach do
ty 1& khéi lwong trén dién tich va sb lwong cla
cac ion pha khi.

Trong khi d6, MALDI (Matrix-assisted la-
ser desorption/-ionization) la ky thuat ion hoa

mau dwa trén sw hd tro clia cac chat nén (acid
hiru co yéu) va nang lvong laser. Ky thuat nay
dwgc xem la mét trong cac phwong phap phan
tich khéi phd cé d6 phan giai tot va cho két qua
v&i d6 chinh xac cao.

Tém lai, HPLC két hop ky thuat khéi phd
MS 13 phwong phap thwdng dwoc str dung dé
danh gia dé phtrc tap cling nhw nhirng khac
biét vé thanh phan-cuwéng dd peptide trong noc
doc clia cung mét loai. Chinh vi ly do d6, trong
nghién cru nay chung téi str dung phwong
phap RP-HPLC két hop MALDI-TOF MS trén
dbi twong la 6n nén Conus marmoreus & ving
bién Khanh Hoa.

Il. VAT LIEU VA PHUONG PHAP NGHIEN CUU
1. Déi twong nghién ctru

Oc noén Conus dwoc khai thac tlr bo bién
Ké Ga cla vinh Nha Trang (tinh Khanh Hoa),
duorc gitr séng trong bé nhd nuwéc bién va van
chuyén vé& Trung tam thi nghiém thwc hanh (Pai
hoc Nha Trang). Sau khi phan loai hoc éc theo
phuwong phap da ghi nhan trwédc dé (Rockel,
Korn va cdng sw., 1995), chung t6i thu dwoc
4 mau bc nén C. marmoreus (Linnaeus, 1758)
(chiéu dai 60 - 70 mm) trong cac loai 6¢ nén
Conus khai thac dwoc. Oc sau khi vé sinh vd
bén ngoai duwgc bao quan déng & -80°C trong
ti dong sau (Ultra-Low Temperature Freezer
-86°C, MDF 236 Lab, Han Quéc).

2. Phwong phap nghién ciru
2.1 Phuwong phap phén tich
2.1.1 Phau tach tuyén ddc va chiét noc doc thd

Mau ¢ C. marmoreus dwoc dap vé vé ¢
va thu nhan phan thit 6c. Tién hanh phau tach
phan thit bang kep va kéo nhon dé lay tuyén
noc doc. Tuyén noc doc dwoc cét nhd, nghién
trong coi s va chiét béng 0,1% trifluoroacetic
acid (TFA) qua 4 1an. Phan dich chiét sau ly tam
duwoc dong khé va bao quan dong & nhiét do
-80°C. Cho 7 mg bdt noc doc dong khd hoa tan
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trong 1 mL 0,1% TFA va ly tam trong 5 phut &
2000xg dé loai bd phan nguyén liéu khéng tan.
Phan dich trong thu héi, duwoc loc qua mang loc
Amicon Ultra 10 kDa (Millipore), ly tdm 12,000xg
trong 20 phut & 4°C. Nong do protein clia noc
ddc thdé dwoc xac dinh theo phwong phap Brad-
ford trén may do phd NanoDrop 2000c (Thermo
Scientific), két qua di chiéu véi mau protein
huyét thanh bo chuén va insulin.
2.1.2 Phan tich va phan doan noc déc C. mar-
moreus bang séc ky 16ng cao ap pha dao
Phén doan noc déc thé C. marmoreus
dwoc thwe hién 13p lai 3 1an chay trén hé théng
sac ky 16ng cao ap (Shimadzu LC-class 10) st
dung cdt phan tich Vydac C45 (300 A, 5mm, 4.6
mm i.d. 250 mm). Cac phan t& peptide clia noc
doc xac dinh & cac buwdc séng UV (220 nm,
254 nm, 280 nm) va rira gidi cung mét chwong
trinh gradient v&i pha dong A (1000 mL H20/1
mL TFA) va pha déng B (900 mL CH3CN/100
mL H20/1 mL TFA). Chwong trinh gradient
gdm 0% cuta pha déng B trong 10 phat dau,
tang 0-100% cla pha dong B trong 90 phut
véi tbc dd dong 1mL.phat? (Hinh 1). M&i phan
doan thyc hién thu dung dich pha déng qua cét
Vydac C18 va thoéat ra ngoai trong thoi gian 1
phat. Chwong trinh sac ky thwe hién trong 100
phat va viéc thu mau tryng phan doan dwoc
thwe hién cin than 13p lai 3 1an. Tdng thé tich
ctia méi phan doan trong 3 1an thu la 3 mL, sau
d6 mau dwoc sdy ly tam chan khéng (& nhiét
dd 25°C bang thiét bi SpeedVac™ Concentra-
tor) trong 12 gi® dé chuan bi cho phan tich khéi
phd.
2.1.3. Phan tich khéi phd cac phan doan doc té
phéu tach theo phwong phap MALDI-TOF-MS
Cac phan doan noc doc C.marmoreus
duoc phan tich bang may phan tich khéi phd
4800 MALDI TOF/TOF™ (AB Sciex, Phap).
Thiét bi dwoc trang bi mot laser Nd: YAG hoat
doéng & budc séng 355 nm. Mbi phan doan
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RP-HPLC séy khé dwoc hoa tan lai trong 20
pL clha 60 % acetonitrile/0,1 % trifluoroacetic
axitaxit. LAy mdi phan doan 0,5 pL tron véi 0,5
ML dung dich axit cyano-4-hydroxycinnamic
(v&i ndng dd 4 mg/ml trong acetonitrile/meth-
anol 55:30), sau d6 nhé nhe nhang Ién vij tri
dat mau cla dia tir 96-16 (AB Sciex) va chd
mau kho truwéc khi di phan tich. Két qua thu
nhan dwoc thuwe hién trén ché do bay phan hoi
dién tich dwong.
2.2 Phuong phap xtr ly sé liéu

Nhan dang phd khéi MS clia conopeptide

D@ liéu thé cta phd khéi lwong (cac gia
tri m/z phat hién trong méi phan doan) dwoc
xuét ra Excel 2010 Microsoft Office, tién xt ly
bang cong cu "Remove duplicate masses" va
cbng cu "Compare mass lists" trén trang web
ConoServer (http://www.conoserver.org). Cac
phd khdi lwong chénh léch trong khoang 0,1
Da dworc loai bd (Kaas, Yu va cong su., 2012).
D@ liéu khdi lwong phan t& dwoc loc tiép dé
phat hién cac peptide c6 lién két véi Na* va K*.
D liéu da xt ly cia noc doc C. marmoreus
(vung bién Khanh Hoa, Viét Nam) so sanh vé
khéi lwong phan t&r véi co s& div liéu chudi
conopeptide da coéng bd cia C. marmoreus
trich xuét tlr co s& di liéu ConoServer.

ll. KET QUA NGHIEN CUU VA THAO LUAN

1. Séc ky d6 pha dao cua noc doc thé
C. marmoreus

Két qua sac ky do pha-déo (viét tat 1a RP-
HPLC) cta noc doc thé éc nén C. marmoreus
dwoc thé hién trong Hinh 1. Chwong trinh
gradient bat dau t phat thé 10 (véi chwong
trinh gradient 0-100% B trong 90 phut) thé hién
bang dwdng nét dut trén séc ky db. Cac sac
ky d6 dwoc chdng 1én nhau theo thoi gian &
cac buwdc séng UV khac nhau dac trwng cho
mot dac diém thanh phan cla peptide, 1an lvot
nhw & buéc séng 220 nm (xanh) dac trwng cac
lién két peptide (-CH-NH-); buéc séng 254 nm
(mau xanh 14 ma) hap thu manh dic trwng cho
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tyrosine; buéc séng 280 nm (mau dd) hap thu
manh dac trwng cho tryptophane. Ty phut 70
tré di khong thé hién trong Hinh 1 vi khéng con
phan t& peptide nao hap thu thém, tuy nhién
tdng thé séc ky dd (twong trng 90 phut) dwoc
thé hién trong Hinh 2. Két qua sac ky do da
bwéc séng UV cung cip mot sé thong tin so bd

vé thanh phan phan bd wa nwéc-ky nwédc cla
hén hop peptide noc déc, ham lwong twong
déi gitra cac thanh phan peptide noc déc theo
thoi gian Iwu trén cét pha dao (& buwdc séng
220 nm) ciling nhw thanh phan peptide c6 kha
nang hién dién tyrosine, tryptophane bén trong
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Hinh 1. Sic ky d6 pha-dao (RP-HPLC) ciia noc ddc thd 6¢ néon C. marmoreus
qua ¢t Vydac C18 (300 A, 5mm, 4.6 mm i.d. 250 mm) véi téc dd dong ImL.phut-!.

chudi peptide (theo th&i gian lwu), cu thé nhw
cac phan ttr co thoi gian lwu & phut 27 va 50.
V&i noc doc thd C.marmoreus thi thanh
phan conopeptide da phan tap trung vao ving
ki nwde tir phat 35 tré di, so véi noc doc cua
6c nén Conus bandanus dwoc cong bb trwédc
do6 (Nguyen, Caer va cong sw., 2014). Két qua
conopeptide rira gidi clia noc déc C.marmoreus
& vung bién Khanh Hoa trén sac ky do cot
phan tich kha twong déng véi két qua séc ky
dd ion ctia noc ddc C.marmoreus & ving bién
Great Barrier Reef (Queensland, Uc) (Dutertre,
Jin va cong sw., 2013). Tuy nhién, c6 sy khac
nhau vé s lwong va ham lwong thanh phan
conopeptide gitra hai nghién ctru. Diéu nay cé
thé giai thich mot trong cac yéu té nhw didu
kién dia ly va sinh thai khac nhau lam viéc san

sinh ra doc t6 khac nhau, tham chi trén cung
mot ca thé 6¢c nén san sinh ra doc td khong
giéng nhau vao thoi diém khac nhau da duwoc
lam r trén noc doc thu nhan tlr ca thé sbéng
Conus purpurascens (Rodriguez, Dutertre va
cbng sw., 2015).

2. Phan tich MALDI-TOF-MS cua cac phan
doan doc to

Phan tich cac phén noc doc phau tach
bang phuwong phap MALDI-TOF-MS mang
lai nhiéu wu diém & cac mirc khac nhau. Cac
gia tri m/z ctia cac thanh phan trong méi phan
doan dwoc ghi lai & ché do phan xa (m/z 800-
5500 Da), vi né cho phép do khéi lwgng phan
tr (KLPT) c6 dd phan giai va dé chinh xac cao
hon so v&i ché do tuyén tinh. Phwong phap
d&t mau giot-dé kho (dried-droplet-spotting) dé
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Hinh 2. Phé khéi [M*H]" ciia MALDI-TOF MS ¢ phan doan phiit thir 26 ciia noc dgc C.marmoreus

phan tich cac phan doan noc ddc phau tach co
dod nhay cao trong phat hién KLPT.

Vé&i cach tiép can nay, phwong phap
MALDI-TOF-MS x&c dinh duwoc tébng cdng
7543 div lieu khéi lvong thd, riéng biét.
Céac khéi lwong trung nhau trong khoang
0,1 Da dwoc loai bd. Bén canh dé, nhirng
phan t&r lién két véi Na va K hodc ca hai
kim loai nay, lan lwot 1a 14, 14 va 6 KLPT.
Téng cong c¢6 1751 hop chat dwoc nhan
dién v&i KLPT riéng biét trong noc doc
thd ctia 6¢ non C. marmoreus & vinh Nha
Trang. Két qua nay thap hon kha nhiéu so
v&i nghién ctru cuing loai & vung bién nwéc
Uc, cu thé 1a xac dinh dwoc 2710 peptide
(Dutertre, Jin va céng sw., 2013). Sy khac
biét I&n nay cé thé giai thich do anh huwéng
cla dia ly, méi trwdng sdng, ma loai éc C.
marmoreus san sinh ra thanh phan doéc té
khac nhau. Bén canh d6 c6 sw khac biét
nhau nhiéu vé phwong phap thu doc té.
Trong nghién ctu nay, éc nén dwoc khai
thac vao mot thoi diém nhét dinh va doc
t6 thu dwoc theo phwong phap phau tach,
codn Sébastien D. va cong s, tién hanh thu
doc td dinh ky tr 6¢ nén con séng trong bé
nwéc bién.

Phé MALDI-TOF-MS cla twng phan
doan noc doc dwoc kiém tra trwc quan mot
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cach can than dé xac dinh sy hién dién va
cuwong do6 xuat hién cla cac conopeptide.
Hinh 2 thé hién phé khéi [M*H]* ctia MAL-
DI-TOF MS & phan doan séc ky phut thi 26
clia dd noc déc C.marmoreus. Trong phan
doan nay thé hién trén sac ky dé la mot
peak hap thu cao nhat & buwdc séng UV céd
A220nm, tuy nhién phan doan chra nhiéu
khéi lvgng déng vi (monoisotopic mass)
[M*H]* v&i m/z 1462,60, 1377,59, 912,38,
861,03. Diéu d6 cho thay cac phan t& nay
c6 KLPT chinh xac trong tw nhién 1an lwot
la 1461,59 Da, 1376,58 Da do cac phan tw
nay dwoc tich dién 1 proton H* nén z = 1.
Bén canh d6, chi tiéu cuwéng dd xuét hién
clia mot phan t& thé hién twong quan ti l&
thuan dén ham lwong chét hién dién bén
trong hédn hop. Diéu nay cé y nghia quan
trong trong nghién ctu tach chiét chat co
hoat tinh sinh hoc, cho phép danh gia dé
tinh sach cla mot phan doan séc ky, déng
thoi danh gia mirc do6 tap cia mot hop chép
dé diéu chinh phwong phap tach chiét-tinh
sach phu hop. Nhw phan doan phut 26, ta
c6 thé thay tén tai it nhat 4 phan ti peptide
c6 cwdng dd6 gan nhw ngang nhau. Néu
phan doan nay c6 thé hién hoat tinh thi viéc
tién hanh it nhat mot bwdc “tinh sach” 1a
can thiét.
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3. Nhan dang phé khéi MS cuia conopeptide

D& lieu phd khdi lvong dwoc xuat tw
DataExplorer 4.9 (AB Sciex) vao bang tinh
Excel 2010 Microsoft Office. Dong thoi, 92
conopeptide cta C.marmoreus (da cong bd
tinh dén ngay 3/1/2018, dwoc tbng hop &
ConoServer), duwoc bién tap trong cung bang
tinh Excel. Bang 1 la két qua so sanh gitra
khdi lwong ddng vi clia conopeptide noc ddc

C.marmoreus (bién Khanh Hoa) tr phwong
phap MALDI-MS vé&i di liéu loai nay da
céng bdé nhdm nhan dang cac phan t& dwoc
san sinh ra trong tuyén déc. Vi da phan cac
két qua thong tin chubi peptide xuéat phat to
nghién ctru transcriptome (Lavergne, Duter-
tre va cong sw., 2013). Chung téi nhan dang
dwoc 39 phan t& conopeptide da cong bb co
trong tdng sd 92 phan t& cta C.marmoreus.
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Hinh 3. Sic ky dd pha-dio (RP-HPLC) ciia noc ddc thd é¢ non C. marmoreus
qua cdt Vydac C18 (300 A, 5mm, 4.6 mm i.d. 250 mm) véi téc dp dong 1mL.phit!

Ghi chii: sdc ky d6 mau xanh (mdu noc déc) va mau den nét dirt (dwong nén) & bide séng A220nm.

Diém dang chu y 1a cac chudi conopeptide
(xuat phat tir nghién clru proteome, nhw
MrllIA, MrllIB, MrllIC...) hadu hét dwoc nhan
dién.

Con céac chudi tr nghién cru tran-
scriptome thi chi nhan dién mot phén dir
liéu. Trong s6 phan tlr nhan dién & 6c nén
C.marmoreus & Khanh Hoa, cé phan tk
Mr1.8 (con goi la MrIC) thudc lién ho A (A
superfamily) c6 bd khung cysteine -CCX-
aCXbC-, théng thuwdng sé goi la doc té

alpha 4/7 conotoxin tac dong &c ché trén
cac thu thé nicotinic achetycholine trén
hé than kinh. Tuy nhién trong nghién ctu
co ché doc hoc thi Ian dau tién phat hién,
phan t&r nay co6 tac dung trai ngwoc la
kich hoat cac thu thé nicotinic acetycho-
line, gibng cac phan t& hiru co nhé (bao
gém PNU12059, TQS va SB-206553)
dwoc ban trong nghién ctru va diéu tri cac
bénh ly vé than kinh (Mueller, Starobova
va cbng sw., 2015).
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Ngoai ra, két qué Bang 1 két hop voi div
liéu khéi phd clia cac phan doan noc doc, ta
thdy con rat nhiéu phan t& conopeptide mai
chwa dwoc dinh danh. Bay la co s& tiém nang
dé khai khac ngudn dwoc qui tr noc déc bc
nén C. marmoreus ving bién Khanh Hoa. Hinh
3 thé hién két qua tdng thé phan doan doc té &
bwdc séng A220nm tich hop phd khéi [M] cta
conopeptide phat hién dwgc v&i cwong dd cao
va dinh danh-dinh vi cac phan tlr da coéng bo
clia C.marmoreus trén séc ky dd pha dao. Két
qua Hinh 3 cho thay tdng thé séc ky db cla noc
doc thd bc nén C.marmoreus thé hién do phirc
tap vé thanh phan ctia noc doc. Két qua khdi
lwgng phan tlr cla doc té conotoxin phu hop
VvOi cac conotoxin, da dwoc dinh danh ctia cac
nghién ctu truéc, duwoc chi ra trong sac ky dob.
IV. KET LUAN VA KIEN NGH]I

Két qua nghién ctu thé hién rd tinh da
dang trong thanh phan ctia noc doc clia éc nén

TAI LIEU THAM KHAO

C.marmoreus & vung bién Khanh Hoa, cu thé
da xac dinh duwoc 1751 hop chét trong noc doc
thd. Trong sb do, ching t6i quan sat dwoc khoi
lwong phan tlr ctia 39 peptide trong noc doc
loai C.marmoreus & Viét Nam so v&i tbng sb
92 phan tlr peptide clia C.marmoreus da dwoc
ghi nhan truéc d6. Pa phan trong sé phan t
phat hién thuéc lién ho M (nhw MrllIA, MrllIB,
MrllIC...), ma cac conopeptide cla lién ho nay
co xu hwéng twong tac véi cac kénh ion Na
va Ka trén hé than kinh. Nhirng két qua buéc
dau nay la co s& dé chang téi nghién ciru (ng
dung mét sd sa&n pham chirc nang trén noc doc
C.marmoreus trong twong lai.

LOI CAM ON

Nghién clru nay duoc tai trg bdi Quy
Phat trién khoa hoc va céng nghé Quéc gia
(NAFOSTED) cho dé tai ma sb 106-NN.02-
2015.14.
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