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MO PAU

Tang huyét ap 1a bénh tim mach phd bién va nguy hiém, 1a nguyén nhan
chinh giy céc bién ching nhu dot quy, suy tim va bénh than man. Theo T
chic Y té Thé gigi (WHO), sé ca méc ting huyét ap dang gia ting, dic biét
tai cdc nudc dang phat trién nhu Viét Nam. Co ché quan trong lién quan 14
hé renin—angiotensin, trong d6 enzyme ACE dong vai tro trung tdm trong
diéu hoa huyét ap.

Hién nay, cac thudc e ché ACE tong hop dugc sir dung rong rii trong
diéu trj ting huyét ap, nhung dung lau dai c6 thé gy ho khan, tut huyét ap
hoac suy giam chuc nang than. Do do, cac hop chit tu nhién, dic biét 1a
peptide sinh hoc ¢tc ché ACE, dang duoc quan tim nhu giai phap an toan va
hi¢u qua hon.

Viét Nam c6 ngudn tai nguyén bién phong pht, trong d6 muc xa dai
duong (Sthenoteuthis oualaniensis) cé trir lugng 16n nhung chu yéu duoc st
dung tho nén gia tri con han ché. Nhiéu nghién ciru cho thay protein thity san
sau thay phan co thé tao peptide sinh hoc, bao gém peptide c ché ACE. Tuy
nhién, tai Viét Nam, nghién ctru khai thac peptide tir muc xa, dic biét vé hoat
tinh tc ché ACE, van con han ché.

Xuét phat tir cac van dé néu trén, dé tai: “Nghién ciru thu nhén va
danh gia hoat tinh trc ché enzyme chuyén héa angiotensin (ACE) ciia
peptide tir dich thiy phan mwc xa dai dwong (Sthenoteuthis oualaniensis)”
duogc trién khai nham gép phan nang cao hiéu qua khai thac ngudn nguyén
lidu bién, dong thoi mo ra dinh hudng mg dung trong phat trién cac san pham
thuc pham chirc nang hd tro kiém soat ting huyét ap.

Muc dich nghién ciru

Thu nhan cac peptide tir dich thuy phan muc xa dai duong va tién hanh
danh gia hoat tinh trc ché enzyme chuyén hoa angiotensin (ACE).

Noi dung nghién ciru thiily phan protein mue xa
- Xay dung quy trinh thity phan protein tir myc xa dai dwong nham thu nhan

dich peptide.
- Xéc dinh enzyme thuy phan tdi wu nhat.
- Nghién ctru tinh ché va dic diém cua peptide e ché ACE.

- Paénh gia hoat tinh ¢c ché enzyme ACE cua cac phan doan peptide.
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- Xéc dinh ndng do @e ché 50% (ICso) ctia peptide ddi véi enzyme ACE.

Co sé khoa hoc va tinh thue tién cia dé tai

Co sé khoa hoc: ACE 1a mgt enzyme dong vai trd quan trong trong hé
renin—angiotensin, c6 chtrc ning xuc tac qua trinh chuyén angiotensin I thanh
angiotensin II — chat gay co mach va 1am ting huyét 4p. Cac peptide sinh hoc
c6 ngudn gdc tir protein thuc pham cé kha ning e ché ACE thong qua co
ché canh tranh hoic khong canh tranh tai vi tri hoat dong cua enzyme. Qua
trinh thuy phan protein bang enzyme c6 thé tao ra cic peptide mang hoat tinh
sinh hoc cao, phu thudc vao loai enzyme sir dung va cac diéu kién thuy phan.

Tinh thyc tién: Myc xa dai duong 1 nguén nguyén liéu phong phd, ¢6
chi phi hop 1y dé phat trién cac san pham co gia trj gia tang. Cac peptide c6
kha nang tc ché ACE thé hién tiém niang tmg dung trong linh vuc duoc pham,
thuc pham chtrc nang. Nhimng san pham nay dap Gng xu hudng sir dung cac
san pham c6 ngudn gdc tu nhién va an toan cho stc khoe.

Nhirng dong gop ciaa luan vian

Xay dung dugc quy trinh thu nhan peptide tir muc xa dai duong bang phuong
phap thuy phan enzyme.
Xéc dinh duoc phan doan peptide c6 hoat tinh trc ché ACE dang ké.
Cung cap dir liéu khoa hoc vé kha niang tng dung peptide tir muc trong hd

tro kiém soat huyét ap.



Chuong 1. TONG QUAN NGHIEN CUU
1.1. Ting huyét ap va enzyme chuyén héa angiotensin (ACE)
1.1.1. Gi6i thiéu bénh ting huyét ap

Tang huyét ap 1a mot trong nhitg bénh tim mach phd bién trén thé gidi
va 12 yéu td nguy co chinh giy ra cac bién ching nghiém trong nhu d6t quy,
suy tim va bénh than man. Day 1a tinh trang huyét 4p trong dong mach duy tri
& murc cao kéo dai, gdy ap luc 1én thanh mach va anh hudng dén nhiéu co quan
trong co thé. Theo To chuc Y té Thé giéi (WHO), bénh duge xac dinh khi huyét
ap tam thu > 140 mmHg va/hodc huyét ap tim truong > 90 mmHg & ngudi
truong thanh khi do lac nghi. Bénh thuong tién trién Am tham, it biéu hién &
giai doan dau nén duogc goi 13 “ké giét nguoi tham lang”. Néu khong kiém soat
kip thoi, tinh trang ndy c6 thé gay ton thuong nghiém trong dén tim, ndo, than
va hé mach mau [1].

Hién nay, ting huyét ap dang 1a van dé stc khoe cong dong nghiém trong
trén toan cau. Theo WHO, ¢6 hon 1,28 ty ngudi tir 30—79 tudi mac bénh, chi
yéu & cac qudc gia thu nhap trung binh va thap [1]. Pang cha ¥, gan mot nira
s6 ca chua duoc chan doan hodc diéu tri day du, lam ting nguy co bién chimg.
Nhiéu nghién ciru cho thay day 1a nguyén nhan hang dau giy tr vong sém do
lién quan truc tiép dén bénh tim mach va mach mau ndo. Huyét ap cao kéo dai
c6 thé 1am ton thuong ndi mé, thuc day xo vira dong mach va gia ting nguy co
nhéi méu co tim, dot quy ciing cic bénh tim mach khéc [2].

Su gia ting nhanh ciia bénh ting huyét ap lién quan dén 16i séng khong
lanh manh nhu it van dong, béo phi, dn nhiéu chat béo, ruou bia, hit thude va
cang thang. Céc yéu t6 nay 1am réi loan diéu hoa huyét ap, dan dén ting ap luc
tuan hoan.

1.1.2. Enzyme chuyén hoa angiotensin v co ché gay ting huyét ap

Huyét ap cua co thé duoc diéu hoa béi nhiéu co ché sinh 1y khac nhau,
trong do h¢ renin—angiotensin—aldosterone (RAAS) dong vai tro trung tdm
trong viéc kiém soat huyét 4p, can bang dich va dién giai (Hinh 1.1) [3]. Mot
thanh phan déng vai trd quan trong trong hé théng nay 1a enzyme chuyén hoa
angiotensin (Angiotensin converting enzyme — ACE), ¢6 vai tro xuc tac qua
trinh chuyén hoa angiotensin I thanh angiotensin I — mot peptide c6 hoat tinh

sinh hoc manh gy co mach va lam tang huyét ap [4].
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Hinh 1.1 Co ché tic ché enzyme angiotensin-converting enzyme (ACE) cua
peptide sinh hoc trong hé renin—angiotensin. So d6 tong hop tir Fyhrquist &
Saijonmaa (2008) [3] va cac tai licu RAAS.

Ngoai vai trd xuc tic chuyén angiotensin I thanh angiotensin IT, ACE con
phan haty bradykinin — mét peptide c6 tac dung gidn mach va ha huyét ap [5].
Vi vay, hoat dong cua ACE vua lam ting angiotensin II vira lam giam
bradykinin, tir 6 1am ting truong luc mach mau va gop phan thuc day ting
huyét ap. Su mat can bé“mg cua h¢ RAAS, dac biét 1a tang hoat tinh ACE, duoc
xem 1a mét co ché quan trong trong su hinh thanh va tién trién ctia bénh [3].

Do vai tro quan trong ctia ACE trong diéu hoa huyét ap, enzyme nay trd
thanh muc tiéu chinh trong diéu tri ting huyét ap. Cac thudc tc ché ACE nhu
captopril, enalapril va lisinopril dugc str dung phd bién nhim ngin chuyén
angiotensin I thanh angiotensin II, qua d6 giam co mach va ha huyét 4p [5].
Tuy nhién, sir dung kéo dai co thé gay tac dung phu nhu ho khan, tut huyét ap
hoac suy giam chirc ndng than. Vi vay, cac peptide tu nhién tir protein thuc
phém, dac biét tur thuy san, dang duogc nghién ctru nhu nhitng chét rc ché ACE
tiém nang voi kha nang hd tro diéu hoa huyét ap, it tac dung phu hon [6].

1.1.3. Céc chit trc ché enzyme ACE

Cac chat e ché enzyme chuyén d6i angiotensin (ACE inhibitors) 1a
nhom hop chat ¢ kha niang e ché hoat dong ctia enzyme ACE, tir 6 lam giam
su hinh thanh angiotensin II — chit gdy co mach manh va 1am tiang huyét ap.

Péng thoi, viée trc ché ACE ciing han ché sy phan hay bradykinin, mot chat c6



tac dung gidn mach, gop phan giam strc can ngoai vi va ha huyét ap. Vi vay,
nhom chat ndy dong vai trd quan trong trong diéu tri ting huyét p va cac bénh
tim mach lién quan [3]. Trong thuc hanh 1dm sang, nhiéu thudc tc ché ACE
tong hop nhu captopril, enalapril, lisinopril, ramipril va benazepril da duoc st
dung rong rai. Cac thude nay hoat dong theo co ché canh tranh v&i co chét tai
vi tri hoat dong ctia enzyme. Nho d6, chung lam giam nong do angiotensin I
trong hé tuan hoan, din dén gidn mach, ha huyét ap va cai thién chirc ning tim
mach [7].

Mic du cac thude tc ché ACE tong hop c6 hiéu qua cao, viée st dung
kéo dai co thé gdy ra mot sb tic dung khong mong mudn nhu 13 ho khan kéo
dai, lién quan dén su tich tu bradykinin va cac peptide gidn mach trong duong
hé6 hap [8]. Ngoai ra, mot s6 trudng hop co thé gip tut huyét ap, suy giam chirc
nang than, ting kali mau hodc phan tng di ing [9]. Trudc nhitng han ché néu
trén, cac nghién ctru gan day da tap trung vao viéc tim kiém cac hop chat sinh
hoc c¢6 nguodn gbe tu nhién tir protein thuc pham. Trong dé, cac peptide sinh
hoc thu nhan tir qué trinh thiy phan protein dang dugc quan tam dic biét, do
c6 thé duogc giai phong nho tac dong ciia enzyme protease va thé hién nhiéu
hoat tinh sinh hoc tiém nang [10].

Nhiéu nghién ctru cho thiy cac peptide c6 ngudn gdc tir thuc pham co
kha ning tc ché ACE dang ké. So véi thude tong hop, cac peptide nay cé uu
diém nhu ddc tinh thap, d& hap thu va it gdy tac dung phu. Nhiéu ngudn protein
nhu sita, dau nanh, c4, tom va cac loai thuy san khac da dugc nghién ctru dé thu
nhan peptide tc ché ACE [6, 11, 12].

1.2. Protein thily sin va tiém niing tao peptide hoat tinh sinh hoc
1.2.1. Peptide hoat tinh sinh hoc

Peptide hoat tinh sinh hoc 1a cac doan peptide ngan dugc tao ra tir qua
trinh phan giai protein va c6 kha nang anh hudng tich cuc dén cac chic ning
sinh 1y cia co thé. Chiing thuong gom khoang 2—20 axit amin va ton tai & dang
khong hoat dong trong ciu tric protein ban dau [13, 14]. Cac peptide nay chi
duoc giai phong khi protein bi thuy phan thong qua enzyme protease, qua trinh
1én men vi sinh hodc ti€u héa trong dudong ti€u hoa. Sau khi dugc giai phong,
chung c6 thé twong tac véi thu thé hodc enzyme trong co thé dé tao ra cac tac
dung sinh hoc dac hi¢u [15].
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Gan day, cac peptide hoat tinh sinh hoc nhan dugc nhiéu su quan tam
nhd kha ning Gng dung trong dinh dudng, y sinh do chung ¢ nhiéu hoat tinh
nhu @c ché enzyme, chdng oxy hoa, khang khudn, chdng viém, diéu hoa mién
dich, chdng huyét khdi va hd tro kiém soat huyét ap [16].

Hoat tinh sinh hoc ctia peptide chiu anh hudng boi nhiéu yéu td, trong d6
quan trong nhit 13 thanh phan axit amin, d6 dai chudi va cau tric khong gian.
Céc acid amin ky nudc nhu leucine, isoleucine, valine hodc acid amin vong
thom nhu phenylalanine, tyrosine gbp phan ting kha ning tuwong tic voi
enzyme hodac thu thé. Ngoai ra, vi tri cac axit amin trong chudi, dic biét & dau
N va C, cling anh huong ro rét dén hoat tinh sinh hoc cua peptide [17].

Ngudn thu nhén peptide hoat tinh sinh hoc chii yéu tir protein thyc pham
nhu sita, trimg, dau nanh, ngii cdc va thuy san. Trong d6, protein thuy san dugc
danh gia cao nho thanh phan acid amin can doi, dé hoa tan va dé bi thuy phan,
tao ra cac peptide kich thudc nho, hép thu tét [14].

1.2.2. Nguon protein tir thily san

Protein tir thuy san duoc xem 13 ngudn nguyén liéu tiém ning dé tao
peptide hoat tinh sinh hoc. Cac loai nhu ¢4, tom, muc c6 ham lugng protein
cao, gié tri dinh dudng tot, bao gdm cac acid amin thiét yéu nhu lysine, leucine,
isoleucine, valine va methionine. Nho cau triic dé bi phan cat boi enzyme
protease, protein thily san pht hop dé tao peptide sinh hoc thong qua qué trinh
thuy phan [14, 17].

Protein tir thuly sdn c6 mot s6 dic diém thuén loi cho viéc san xuét peptide
sinh hoc nhu kha ning hoa tan tbt, cau tric linh hoat va dé tiép can doi véi
enzyme thiy phan. Khi protein tir cic ngudn thily san dugc thuy phan bang
enzyme protease, cac lién két peptide trong chudi polypeptide s& bi cit dut, giai
phong cac doan peptide c6 kich thudc nhé hon. Mot sé peptide duoc tao ra
trong qua trinh nay c6 thé thé hién cac hoat tinh sinh hoc khac nhau nhu khang
khuan, chdng viém, trc ché enzyme chuyén hoa angiotensin (ACE) [6, 17].

Trong nhiing nim gan day, nhiéu nghién ciru tap trung khai thac protein
thiy san dé thu nhan peptide hoat tinh sinh hoc. Cac phu phém nhu dau, da,
xuong ca hay vo tom duoc xem 1a ngudn nguyén liéu doi dao, gitip ting gia tri
kinh té ngudn tai nguyén bién [18]. Nhiéu peptide tir thity san da dugc phat hién

v6i kha nang chong oxy hoéa, bao vé t€ bao va ho trg di€u hoa cac qua trinh sinh
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Iy [11, 19]. Pic biét, peptide trc ché ACE tir ngudn nay dang duoc quan tim do
tiém nang ung dung trong phong ngtra va hd trg diéu tri ting huyét ap.

Cac peptide c6 kich thudc phan tir nho, thuong dudi 3 kDa, dugc cho la
c¢6 kha nang trc ché ACE hiéu qua va d& dang hip thu trong co thé [17]. Nhiéu
nghién ctru ciing cho thiy protein tir cac loai myc bién 1a ngudn nguyén licu
tiém nang cho viéc san xuét cac peptide ¢ hoat tinh sinh hoc.

Do d6, viéc nghién ctru khai thac ngudn protein tir cac loai muc bién, dé
tao va tinh sach céac peptide c6 hoat tinh sinh hoc dang tr¢ thanh mot hudng
nghién clru quan trong.

1.3. Mot s6 enzyme sir dung trong thiiy phan protein tao peptide

Thuy phan protein bang enzyme 13 qua trinh st dung cic enzyme
protease dé phan cat lién két peptide trong cu trac protein, tao thanh cac
peptide ¢ kich thudc nhd hon hodc axit amin tu do. Cong nghé enzyme mang
lai kha ning kiém soat phan tGng t6t, ddm bao san pham thiy phan giir duoc
hoat tinh sinh hoc va an toan cho con nguoi. Nho do, cac peptide chirc nang thu
duogc tir qua trinh thity phan c6 thé mang lai nhiéu loi ich nhu e ché, chdng
oxy hoa, khang khuan, chéng viém, diéu hoa huyét ap, hd trg mién dich [20].

Ung dung cong nghé enzyme trong thily phan protein tir dong vat than
mém hién dang dugc khai thac theo nhiéu hudng nhu trong cong nghiép thuc
pham, trong linh vuc duoc pham, mot sd peptide ¢ ngudn gdc tir dong vat bién
d3 cho thdy kha niang (¢ ché enyzme chuyén angiotensin (ACE-inhibitory
activity), tiém ning phong ngira ting huyét ap [6].

Viéc ung dung hiéu qua cong nghé enzyme phu thudc vao nhiéu yéu tb
nhu: lya chon loai enzyme thich hop (alcalase, papain, thermolysin, pepsin...),
x4c dinh cac diéu kién toi wu (pH, nhiét do, thoi gian, ti 16 enzyme/nguyén
lidu...), cling nhu xay dung quy trinh cong nghé phu hop voi dic diém ting
loai nguyén liéu. Bong thoi, can két hop véi cac phuong phap hién dai nhu siéu
am, chiét siéu t6i han, hodc mang loc phan tr nham tang hi¢u suét thu hdi va
chat luong san pham cubi.

1.3.1. Papain (EC 3.4.22.2)

Papain 13 enzyme protease ngudn gdc thuc vat, chil yéu thu tir mu qua du
du xanh (Carica papaya) [21]. Thudc nhom cysteine protease, enzyme nay co
kha ning cat lién két peptide tai cac vi tri chira lysine, arginine va

phenylalanine. Papain hoat dong hi¢u qué trong khoang pH 5—8 va nhi¢t d¢ 50—



65°C, nén dugc danh gia 1a linh hoat va phu hop dé thuy phéan protein tir nhiéu
nguén, bao gém ca dong vat nhuyén thé nhu muyc, bach tudc, nghéu, so va hau.

Viéc sir dung papain trong thuy phan protein nhuyén thé duoc quan tdm
nhd cc wu diém chinh: kha niang phén cit hiéu qua gitip giai phong peptide c6
hoat tinh cao tir ngudn protein gidu acid amin thiét yéu va tinh an toan, than
thién moi truong do ¢ ngudn gdc tu nhién, duge tng dung rong rii trong thuc
pham va duoc pham [21].

Mot trong nhitng wu diém noi bat ctia papain 1a tinh dic hiéu thap — tirc
c6 thé thily phan nhiéu loai lién két peptide khac nhau — nén c6 thé tng dung
tot voi da dang cAu truc protein. Ngoai ra, do hoat dong hiéu qua trong diéu
kién tuong d6i 6n hoa, papain khong lam bién tinh manh protein hay lam mét
hoat tinh sinh hoc cta cac peptide, day 1a yéu t6 then chét trong san xut cac
peptide chtic nang chat lugng cao.

1.3.2. Thermolysin (EC 3.4.24.27)

Thermolysin 1a enzyme metalloendopeptidase thuéc nhém protease phu
thudc ion kim loai (Zn?"), c6 ngudn gdc tir vi khuan B. thermoproteolyticus
[17]. Enzyme nay c6 kha nang chiu nhiét cao, hoat dong tdi wu & 65-85°C va
6n dinh trong khoang pH 6,0-8,5, nén dugc tmg dung rong rii trong thity phan
protein dé tao peptide sinh hoc, bao gdm tir cac loai nhuyén thé nhu muc, bach
tudc, so va hau. Uu diém ndi bat cua thermolysin 1a tinh chon loc cao, uu tién
cit tai cac lién két chira acid amin khong phan cuc nhu leucine, isoleucine,
valine va phenylalanine. Nho do, cac peptide tao thanh c6 kich thudc va trinh
tu tuong ddi déng nhét, thuan loi cho kiém soat va ung dung.

Khi sir dung thermolysin dé thuy phan protein tir dong vat than mém,
nhiéu nghién ctru cho thay kha ning tao ra cac peptide c6 hoat tinh sinh hoc
manh nhu chdng oxy héa, rc ché ACE va hd trg mién dich [6].

Bén canh do6, thermolysin hoat dong hiéu qua ¢ nhiét do cao, gitup ting
tbc d6 thity phan, han ché nhiém vi sinh va pha v& cdu tric protein bén viing
trong mod co nhuyén thé. Nho vay, qua trinh nay nang cao hiéu suat giai phong
va thu hdi cac peptide hoat tinh.

1.3.3. Pepsin (EC 3.4.24.27)

Pepsin 1a enzyme protease ndi bao thugc nhom aspartic protease, co
trong dich vi da day dong vat c6 v (thudng tir heo hodc bo trong san xuat)
[22]. Enzyme nay hoat dong tdi wu & pH rat thap (1,5-3,0) va c6 kha nang cit
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lién két peptide tai cac vi tri chtra acid amin thom nhu phenylalanine, tyrosine
va tryptophan.

Viéc sir dung pepsin mang lai 1oi thé trong viéc pha v& cdu tric protein
bén vitng nhd mdi trudng acid, giup phan cit thanh cic peptide nhé ¢ hoat
tinh sinh hoc [17].

Ngoai ra, pepsin dic biét phit hop dé mé phong qua trinh tiéu hoa trong
co thé nguoi, nén cac san pham thity phan bang enzyme nay thudng duoc danh
gia cao vé kha ning tuong thich sinh hoc va hiéu qua sinh 1y.

1.3.4. Alcalase (EC 3.4.21.62)

Alcalase tir vi khuan B. licheniformis 13 enzyme serine endopeptidase, c6
kha ning cat lién két peptide bén trong chudi protein. Pay 13 enzyme cong
nghiép pho bién, dugc san xuat thuong mai boi nhiéu cong ty nhu Novozymes
(Pan Mach). Enzyme hoat dong hiéu qua trong mdi truong kiém (pH 8—10) va
nhiét d§ 50-60°C, vdi kha nang thuy phan nhanh va sau céc protein phuc tap,
nén dugc ung dung rong rii trong thuc pham, duge pham va xir 1y phu pham.
Alcalase dic biét phii hop dé tao peptide chirc niang nhu chdng oxy héa, khang
khuan, chéng viém va ha huyét ap, dong thoi hd tro trong bao ché duoc pham
va vat li€u sinh hoc [22].

1.4. Muc xa dai dwong (Sthenoteuthis oualaniensis)

1.4.1. Phan loai

Muyc xa dai duong, con dugc goi la muc ma, 1a mot loai muc 6ng co kich
thude 16n v6i tén khoa hoc S. oualaniensis. Loai ndy dugc cong b 1an dau tién
vao nadm 1830 bdi nha ty nhién hoc ngudi Phap René Primevere Lesson, dya
trén cac ghi chép thu thap duoc trong chuyén tham hiém “La Coquille” ctia Hai
quan Phéap [23]. Trong tiéng Anh, loai nay dugc goi 1a “Purpleback flying
squid”, xudt phat tir dic diém phan lung c6 mau tim dic trung. Theo hé thong
phan loai sinh hoc, S. oualaniensis thudc nganh Mollusca, 16p Cephalopoda,
bd Teuthida va ho Ommastrephidae [24].

1.4.2. Pic diém sinh hoc
1.4.2.1. Hinh thai

Muc xa dai duong (S. oualaniensis) 1a mot trong nhiing loai dai dién cua
nhom dong vat than mém c6 co thé dang hinh dng. Co thé chung thon dai va
thudén dan vé phia sau, dugc ciu tao boi ba ph::in chinh gém dau, than va hai

vy bén phat trién hinh tam giac [25]. Hé co va hé tim mach cua loai nay phat
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trién tt, gitip ching di chuyén linh hoat trong méi trudng nudc. Phan ddu mang
tam tua ngdn va hai xac tu dai; & ddu xtc tu ¢6 bong xuc giac vdi bén hang giac
hut, trong d6 hai hang giita 16n hon 13 rét. Cac giac hit & dau béng nho va xép
lién tuc, con & phan giira thua hon, khoang 8—10 chiéc. Cudng tay xtic giac hep,
chira cac giac hut nho dang 6 van hodc gan chit nhat. Vong stmg cia giac hut
c6 cau tric dic trung voi 8—10 rang 16n nhon ciing mot sd rang nho xen k&. O
con duc, tay th tu bién d6i thanh tay giao phéi (hectocotylus), nim ¢ méot bén

va c6 chtrc ndng chuyén tinh nang khi sinh san.

Hinh 1.2 Hinh théi va cau tao muyc xa dai duong. a) mit lung, b) bong xuc giac,
¢) tay giao phoi con duc, d) ring vong siing tay xic gidc, €) ring vong sing tay
[26].

Phan than ctia muc xa c6 bé mit lung 4o twong ddi tron nhin. Mit bung
ctia 40 than lién két v6i phéu thong qua mot hodc hai mép khép sun. Trén mat
lung ciia co thé xuat hién cac cham sic t6 mau nau phan bd kha dong déu.
Ngoai ra, & phan giap phia trén mat lung con c6 mot ddm sang 16n hinh 6 van
nam dudi 16p da. Phan vay cua muc phat trién khoe, co dang hinh thoi. Chiéu
dai vay chiém khoang 44-48% chiéu dai than, trong khi chiéu réng vay dat
khoang 75-80% chiéu dai vay. Chiéu rong phan dau gan twrong duong véi chiéu
rong than. Géc vay khoang 62° (dao dong tir 61-71°), gitip loai nay c6 kha nang
boi 16i linh hoat va thich nghi t6t v&i méi truong bién khoi.

1.4.2.2. Phén bé dia ly
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S. oualaniensis 13 1oai c6 pham vi phan bd rong, chu yéu xuat hién tai
cac vung bién xich dao va cin nhiét d6i thuéc Thai Binh Duong va An Do
Duong. Thong thuong, pham vi phan b cua loai dao dong tir khoang 30°B dén
25°N. Tuy nhién, mot sé ghi nhin cho thiy loai nay c6 thé xuét hién rai rac &
cac khu vuc phia Bic téi khoang 40°B va phia Nam téi 47°N [27].

Tai Viét Nam, muc xa phan b6 nhiéu & cac ving bién xa bo thude khu
vuc duyén hai mién Trung, dac biét 1a cac ngu truong thuéc Nam Trung Bo
nhu Pa Nang, Quang Ngai, Gia Lai va Pak Lik. Ngoai ra, loai nay ciing dugc
ghi nhan vo1 mat d§ dang ké tai khu vuc quﬁn dao Hoang Sa va Truong Sa, noi
c6 do sau khoang 800 m [28].

1.4.2.3. Thanh phan héa hoc ciia mwe xa dai dwong

Muyc xa dai duong S. oualaniensis dugc danh gid la mot loai hai san co
gia tri dinh dudng cao nhd ham luong protein doi dao, dao dong tir khoang 16—
20% khdi luong tuoi. Protein 13 thanh phan dinh dudng chu yéu cua loai nay
va chtra ddy du cac acid amin thiét yéu nhu lysine, leucine, valine va methionine
[29].

Ham luong lipid trong co thit muc xa dai duong tuwong ddi thap, chi
khoang 1-3% va khong chita cholesterol dd gép phan lam ting gia tri dinh
dudng cling nhu tiém ning Gmg dung ctiia muc xa dai duwong trong cic san pham
thuc phém chtrc nang [22].

bang chu y, khi ché bién dang kho, muc xa dai duong co thé dat khoang
68,4 g protein/100 g, cing v&i 2,1 g lipid va 7 g khoang, cao hon nhiéu loai
muc khac. Mot sd nghién ciru ciing di tach duoc collagen type I tir da S.
oualaniensis va thu nhan peptide khdi luong thap khoang 1,3 kDa [21]. Céc
peptide nay c6 nhiéu hoat tinh sinh hoc tiém ning, mé ra huéng tmg dung trong
y sinh, thuc phdm chtrc ning va my pham, dong thoi nang cao gia tri ngudn
nguyén liu.

1.5. Tinh hinh nghién ciru vé peptide tir mue xa dai dwong
1.5.1. Trén thé gioi

Thoi gian gan day, nhiéu nghién ciru vé peptide sinh hoc c6 nguén goc
tir cac loai muc duoc danh gia rat tich cuc nho thanh phan acid amin phong pht
va kha nang dé bi thity phan bdi cac enzyme protease [15, 25]. Pac biét, loai
muc xa dai duong S. oualaniensis da dugc chirng minh 1a nguén protein ddi

dao c6 thé tao ra nhi€u peptide sinh hoc c6 gia tri cao.
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Mot trong nhitng hudng nghién ciru noi bat hién nay la khai thac collagen
tor da muc xa dai duong dé tao ra cac peptide collagen c6 hoat tinh sinh hoc.
Nghién ctru cia Wang va cong su (2024) da tién hanh tach chiét collagen tir da
muc S. oualaniensis bang hai phuong phap: collagen hoa tan trong acid (ASC)
va collagen hoa tan nho pepsin (PSC) [30].

Nhiéu nghién ctru d3 chi ra rang peptide sinh hoc c6 ngudn gbc tir cac
loai muc c6 thé thé hién hoat tinh chong oxy hoa manh thong qua kha niang loai
bo cac gbe tu do hoic (e ché qua trinh oxy hoa lipid [17]. Ngoai ra, sy hién
dién ctia cac acid amin ky nuéc ¢ dau C-terminal ctia peptide dugc cho 13 yéu
t6 quan trong giup tang cudng kha niang tc ché enzyme ACE.

Mic du dd c6 mot sb nghién ctru vé collagen peptide va cac peptide sinh
hoc tir myc xa dai duong, tuy nhién cac nghién ctu vé viée phan lap va tinh
sach cac peptide riéng 1€ c6 hoat tinh sinh hoc, dac biét 1a peptide tc ché ACE,
van con chua nhiéu. Vi vy, viéc nghién ctru tao dich thiy phan protein tir muc
xa dai duong, két hop voi cac phuong phap phan tach va tinh sach hién dai
nham thu nhan céc peptide co6 hoat tinh sinh hoc cao 1a huéng nghién cuu can
thiét va c6 y nghia khoa hoc ciing nhu thyc tién quan trong.

1.5.2. Tai Viét Nam

Trong nhitng nim gan day, cac nghién ctru trong nudc vé muc xa dai
duong chii yéu tap trung vao khai thac va sir dung hiéu qua ngudn tai nguyén
thong qua danh gia ngudn loi, cong nghé khai thac, bao quan va phat trién san
pham ché bién. Mot s6 nghién ctru cia Vién Nghién ctru Hai san da khao st
dic diém sinh hoc, phan bd, trit lugng, dong thoi xay dung quy trinh khai thac
va bao quan phu hop [31].

Ngoai ra, mot s6 nghién ctru trong nudc da bat dau khai thac cong nghé
ché bién sdu nhim nang cao gia tri myc xa dai duong. Noi bat 1a céc nghién
clru san xuat surimi va danh gia cac yéu td anh huong dén kha ning tao gel cta
protein muc. Két qua cho thdy protein muc xa dai duong co tiém ning tng
dung trong cong nghiép thuc pham va c6 thé dung 1am ngudn tao peptide hoat
tinh sinh hoc thong qua qué trinh thiy phan [31].

Tuy nhién, cac nghién ctru lién quan dén thu nhan, phan 1ap va danh gia
hoat tinh sinh hoc ctia peptide tor muc xa dai duong S. oualaniensis, dac biét la
cac peptide c6 kha ning (rc ché enzyme chuyén hoa angiotensin (ACE), van
chua duoc nghién ctru nhiéu.
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Do do, vi¢c nghién ctru tao dich thuy phan protein tir muc xa dai duong,
két hop véi cac phuong phap phan tach va tinh sach nham thu nhéan cac peptide

c6 hoat tinh trc ché enzyme ACE 1a can thiét.
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Chuwong 2. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. POI TUQNG NGHIEN CUU
2.1.1. Nguyén li¢u

Muc xa dai dwong (S. oualaniensis) duoc danh bat & bién Phu Yén (nay
la bak Lak, 13°5'17.47"N, 109°5'34.354"E). Muyc xa dai duong nay dugc xac
dinh dung loai bai TS. P6 Manh Hao dang cong tac tai Vién tai nguyén va moi
truong Bién. Mau dugc luu giit ¢ diéu kién dong lanh trong qua trinh véan
chuyén va luu gitt ¢ -20 °C tai phong Sinh hoc thuc nghi¢m, Vién Hoéa hoc.
Kich thudc trung binh: chiéu dai ~ 65 cm va khéi luong ~7.2 kg/con. Nguyén

liéu stir dung trong nghién ctru 1a phan co thit cua muc xa.
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Hinh 2.1 MAu Muc xa dai duong duogc thu thap ¢ bién Pha Yén (Pak Lak).
2.1.2. Héa chit

Céc hoa chit da lugng, vi lugng dugc dung trong qua trinh thyc hién dé
tai cO xuat xur tir Trung Quéc, Viét Nam, Buc nhu: Bradford, KH,PO,4, KNO;3,
MgSO0,4.7H,0, KCl, K,HPO,, CaCl,, CuSO45H,O, MnCl,.H,O, H;BOs,
NaMo04.2H,0, FeCls, HCI, glucose, agar, ethanol 96°C, ...

Alcalase, proteinase K, -chymotrypsin, pepsin, papain, thermolysin,
trypsin, 2,2-diphenyl-1-picrylhydrazyl (DPPH), huyét thanh phoi bo (FBS),
moi truong nudi ciy Dulbecco’s Modified Eagle Medium (DMEM), penicillin—
streptomycin va 2',7'-dichlorodihydrofluorescein diacetate (DCFH-DA) duogc
mua tir Sigma-Aldrich (St. Louis, MO, USA) hodc Novozymes A/S (Bagsvard,
Pan Mach). T4t ca cac hoa chat va thube thir khac déu thudc loai tinh khiét
phan tich (analytical grade).

2.2 PHUONG PHAP NGHIEN CUU

2.2.1. Phwong phap xir Iy miu
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Muc xa dai duong sau khi danh bat, duoc van chuyén vé phong thi
nghiém va xtr Iy so bd bang cach tach bo cac phan khong can thiét nhu dau, da,
mang,... Nguyén liéu sir dung phan tach thanh 2 phan riéng biét gdm co thit va
ndi tang, dong goi trong thi polyethylene (PE). Khéi lugng 1 kg/tai va bao quan
& nhiét do -20 °C cho dén khi st dung.

Trude khi budc vao thi nghiém, mau da bao quan trudc d6 dem rd dong
tw nhién & diéu kién lanh 4-8 °C trong khoang 8-12 gio nham han ché sy bién
tinh va that thoat hoat tinh sinh hoc cua protein do tac dong boi nhiét do.
Nguyén lidu ri dong hoan toan xong sé rira sach bang nudc lanh dé loai bo cac
tap chét co hoc, dich nhdt va cin ban bam trén bé mat.

Tiép theo cat nhé mau vai kich thude khoang 1-2 cm, sau d6 xay nhuyén
bang may dong nhét & téc d6 cao nham pha v cau trac md va tao hdn hop dong
nhit. Qu4 trinh nay lam ting dién tich tiép xuc gitta protein va enzyme trong
cac budc thyc hién tiép theo. MAu duoc chia 1am 3 phan dé (1) xac dinh cac
thanh phan co ban; (2) thuy phan bang enzyme két hop siéu am; (3) khao sat

hi€u qua tinh sach va hoat tinh sinh hoc.

ity W¥,. -
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Hinh 2.2 MAu muc duoc cit nhé va sau khi xay nhuyén
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2.2.2. Xac dinh nong do protein bing phwong phap Bradford

Phuong phap Bradford dugc ap dung dé dinh lugng protein dya trén su
hinh thanh phtc gitta thuéc nhuém Coomassie Brilliant Blue G-250 va protein
trong moi truong acid, lam xuét hién mau xanh véi cuc dai hép thu tai 595 nm.
Trong thi nghiém, dung dich chuan (BSA) va mau dugc trén véi thude thir
Bradford theo ty I¢ 1:10, sau d6 t & nhi¢t do phong trong 5—10 phut. Mat do
quang duoc do tai 595 nm bang may quang phd, va ham luong protein duoc
xéc dinh thong qua dudng chuan xay dung tir BSA [32].

2.2.3. Thiiy phan protein muc xa (MX) biang enzyme c6 hd tro
sieu am

Pé thu nhéan peptide, protein myuc dugc thity phan bang nhiéu protease
(alcalase, proteinase K, a-chymotrypsin, pepsin, papain, thermolysin va
trypsin). Trong d6, enzyme chinh st dung 1a alcalase® AF 2.4 L (EC 3.4.21.62)
tor Bacillus licheniformis (Novonesis, Pan Mach), c6 hoat tinh khoang 7.000
U/mL (2.4 AU/g), véi pHopt 8.0 va Topt 40 °C. Ty 1é enzyme/co chat duoc
thiét 1ap 1:100 (w/w) pH va nhiét d6 duoc kiém soat theo diéu kién phu hop
nhat. Phan tng duoc ding bang gia nhiét & 95 °C trong 10 phat, sau d6 ly tim
& 10.000 vong/phut trong 15 phut dé loai bé phan khong tan. Dich ndi dugc thu
nhén va bao quan & —20 °C cho dén khi sir dung theo cac phuong phap da cong
bo [33, 34].

Qua trinh thuy phan protein dugc thuc hi¢n vdi si€u am tang cuong hi¢u
qua tiép theo giita enzyme va co chét. Siéu 4m duoc tién hanh trong bé Asonic
PRO-70S (Ljubljana, Slovenia) v&i tan s6 40 kHz va cong suat khoang 300 W.
Tan s6 va cong suét siéu 4m dua trén cac két qua nghién ciru trude d6 ciia Phong
cong nghé sinh hoc-Vién hda hoc. Cac thong s6 khao sat dé tbi uu hoa qua trinh
phan tich thiy phan (9 diéu kién phan tng) bao gém ty 1& enzyme/co chét
(0,5%, 1% va 2% w/w) va thuy phan thoi gian (10, 20 va 30 phut).

2.2.4. Xac dinh ham luwgng protein hoa tan

Ham lugng protein hoa tan dugc xac dinh theo phuong phap Folin—Lowry,
dua trén phan tng tao phuic giita cac nhom peptide voi ion dong trong méi
truong kiém va phan tGng khtr thude thir Folin—Ciocalteu tao san phim mau
xanh lam [35]. Mau (0,5 mL) duoc tron vo1 0,7 mL thude thir kiém—déng, u 20
phut & nhiét do phong, sau d6 bo sung 0,1 mL thude thir Folin—Ciocalteu (pha
lodng 2 1an) va tiép tuc G 30 phit. o hap thu quang duge do tai 750 nm bang
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may quang phd, va ham luong protein dugc xac dinh dua trén dudng chuan
dugc xdy dung tir albumin huyét thanh bo (BSA).
2.2.5. Xac dinh ham lwgng peptide

Ham lugng peptide trong dich thity phan duoc xac dinh bang phuong
phap quang phd sir dung thudc thir o-phthaldialdehyde (OPA), dya trén phan
ung voi cac nhom amino ty do ctia peptide tao san phém hép thu manh tai 340
nm [36]. Thudc thir OPA (50 mL) dugc chuan bi tir dung dich natri tetraborat
100 mM, SDS 20%, OPA hoa tan trong methanol va B-mercaptoethanol, sau
d6 bd sung nude khir ion dén du thé tich.

Dich thuy phan dugc ly tim & 6.000 vong/phut trong 10 phut dé loai bo
can. Lay 50 pL dich ndi tron v6i 2 mL thude thir OPA, u 2 phit ¢ nhiét do
phong, sau d6 do d6 hap thu tai 340 nm bang may quang phd. Ham luong
peptide duoc xac dinh dya trén duong chuan tir casein tryptone trong dém

phosphate (pH 7,4). Ham luong peptide tinh theo cong thirc:
(A-B)-b

Ham lugng peptide (mg/mL )=

a
Trong d6: A:do hép thu ctia mau tai 340 nm
B: do hép thu ctia mau tréng
a: hé sd goc cua dudng chuan
b: hé s chan cua dudng chuan
2.2.6. Xac dinh d¢ thuy phan (Degree of hydrolysis, DH)

Do thuy phan (DH) cua cac dich thuy phan protein dugc xac dinh bang
phuong phap o-phthaldialdehyde (OPA) theo quy trinh cia Wanasundara va
cong sy [37]. ToOm tat quy trinh nhu sau: 0,4 mL dich thay phan muc dugc tron
v6i 3 mL thude thir OPA va U ¢ nhiét d6 phong trong 20 phit. Do hap thu dugc
do tai budc song 340 nm bang may quang phd. Ham luong cac nhém amino tir
do duoc tinh toan bang cach sir dung L-serine 1am chat chuan. Téng ham luong
nhoém amino cia protein myc dugc xac dinh sau khi thity phan hoan toan bang
axit HC1 6 M & 110 °C trong 24 gid, dudi cac diéu kién dam bao su phan cit
hoan toan céc lién két peptide.

D¢ thuy phan dugc tinh todn theo phuong trinh sau:

(NH2)1x)— (NH2) 1]
%) =
DH(%) ((NHZ)[Total]_(NHZ)[TO]

) x 100%

Trong do:
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(NH:)7o: ham lugng cac nhoém amino tu do tai thoi diém 0 phut (trude
khi thuy phan) (mg/mL).

(NH2)ry: ham lugng cac nhom amino tu do tai thoi diém x trong qua trinh
thuy phan (mg/mL).

(NH2)rota: tong ham lwong nhém amino duoc xac dinh sau khi thuy phan
hoan toan bang axit (mg/mL).

2.2.7. Tach va thu hoi peptide

Sau qua trinh thuy phan, dich thity phan dugc lam sach bang ly tam &
15.000 vong/pht trong 5 phut nham loai bé co chat chua phan tng va protein
con lai (bao gom enzyme). Phan dich ndi duoc loc qua vai tho va gidy loc GF6
(Whatman, UK) dé loai bo tap chét. Dich loc tiép tuc duoc phan doan theo kich
thude phan tir bang hé thong siéu loc (MWCO 10, 3 va 1 kDa) st dung thiét bi
Vivaflow 200 hodac Amicon® Ultra (Sartorius) & 11-19°C. Céac phan doan
peptide dugc danh gia hoat tinh sinh hoc, trong d6 phan doan cé kha nang tic
ché ACE cao nhét dugc lya chon cho budc tinh sach tiép theo.

Phan doan nay duoc tinh sach bang sic ky gel loc trén cot Sephadex G25
vol dém Tris-HCl 20 mM chira 100 mM NacCl (pH 7.,5), tbe do dong 0,3
mL/phut. Cac phan doan rtra gidi duoc thu riéng va theo doi ham lugng protein
tai 280 nm bang UV-Vis. Nhitng phan doan c6 hoat tinh sinh hoc cao dugc co
dic bang bay hoi chan khong va dong kho dé thu nhan peptide dang bot phuc
vu cac thi nghiém tiép theo.

2.2.8. Tinh sach peptide tir miu thiiy phan

Peptide duoc phan tach va tinh sach bang hé FPLC AKTA Pure 25M
(Cytiva, Thuy Dién) thong qua cac cot Sephadex G-25 va trao doi anion
HiTrap™ Q XL/FF. Mau dugc ly tAm, loc va diéu chinh vé dém natri axetat 20
mM (pH 5,0). Cot dugc can bang bang 5-10 thé tich dém, sau d6 nap miu va
rira dén khi 6n dinh duong nén. Qua trinh rira giai thuc hién bang gradient NaCl
tir 0—1,5 M véi toc d6 dong 1 mL/phat. Cac phan doan (1-2 mL) duoc thu tu
dong va theo doi tai 214 nm va 280 nm; phﬁn c6 hoat tinh ACE cao nhét duoc
thu nhan va c6 dic bang bay hoi quay.

Phan doan nay tiép tuc duoc tinh sach béng RP-HPLC trén ¢t Kromasil
C18 (4,6 x 250 mm) v&i pha dong gdm dung méi A (0,1% TFA trong nudc) va
dung méi B (0,1% TFA trong acetonitril). Qua trinh tach duoc thuc hién bang
gradient 0-25% B trong 30 phut, toc d6 dong 1,0 mL/phit, theo ddi tai 214 nm.
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Phan doan c6 hoat tinh cao duoc thu, c6 dac béng siéu loc va ly tam; quy trinh
duogc lip lai cho dén khi thu du peptide tinh sach cho cac thi nghiém tc ché
ACE.

2.2.9. X4c dinh khoi lwong phan tir va phén tich trinh tu cia
peptide da tinh sach

Trinh ty axit amin va khéi lugng phén tir ctia peptide dugc x4c dinh bang
phuong phap MALDI-TOF/TOF MS/MS tai Genomine (Han Qudc). Mau dugc
phan tich trén hé¢ Autoflex Speed MALDI-TOF/TOF (Bruker Daltonics, Dtic)
v6i ché d6 phan xa ion duong. Pho khdi duoc thu trong khoang m/z 500-3000
Da, trong do ion so cép wu thé duoc lya chon dé phan manh MS/MS.

Dir liéu phd dugc xtr 1y bang phan mém FlexAnalysis va BioTools, va
trinh tu peptide dugc xac dinh bang phuong phap giai ma de novo dya trén su
sai khac khéi luong cta cac ion phan manh a-, b- va y-.

2.2.10. Xac dinh hoat tinh trc ché ACE

Hoat tinh (rc ché ACE duoc x4ac dinh bang cach st dung phuong phap do
quang phd. Thanh phan phan tng 100 pl dung dich co chat bao gdm HHL
(hippuryl-histidyl-leucine) 10 mM pha trong dém phosphate pH 8,3, thém vao
20 pl mau, 5.0 mU ACE pha trong glycerol 50%. Hon hop 0 & 37 °C, trong 30
phut. Axit hippuric (HA) dugc hinh thanh sau phan img va dugc tach ra khoi
hdn hop bang cach thém 600 pl ethyl acetate, sau d6 ly tdm trong 10 phit va
ethyl acetate dugc loai bo bang u & 95 °C trong 10 phut. HA duoc xac dinh
bang cach do huynh quang & budc song 228 nm. Mdi cho vao phan tng véi
noéng d6 0,4 protein mg/mL.

Ty 1¢ e ché ACE (%) = 7 X 100

Trong d6: Ac 1a d6 hap phu ciia HA duoc hinh thanh sau khi ACE hoat
dong khong co chit (rc ché, Ab 1a d6 hép phu cia HHL, As 1a 6 hép phu ctua
cua HA dugc hinh thanh sau khi ACE hoat dong c6 chét trc ché (ACEi). Cac

mau co biéu hién hoat tinh (% trc ché >50%) dugc xac dinh gié tri ICs (ug/mL

hodc pM) 14 nong dd cia mau thir ma tai d6 e ché 50% hoat tinh ACE so véi
d6i ching (-), st dung phdn mém TableCurve AISN Software (Jandel
Scientific, CSan Rafiel, CA).
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2.2.11. Xac dinh d bén ciia peptide véi cac enzyme hé tiéu hoa

Do 6n dinh cua peptide dugc danh gia thong qua mé hinh tiéu hoa in
vitro theo Chen va cong sy [38], c6 diéu chinh phu hop. Pepsin (2%, w/w) dugc
hoa tan trong dém KCI-HCI (pH 2,0) va chymotrypsin (2%, w/w) trong dém
KCIl-NaOH (pH 7,0). Peptide (1 mg/mL) dugc u vdi cadc enzyme nay & 37 °C
trong 4 gid, sau d6 phan Gmg dugc ding bang dun séi 15 phut. Sau ly tim &
4.000 vong/phut trong 15 phut, dich ndi dugc thu, diéu chinh pH 8,0 va danh
gia hoat tinh (rc ché ACE. Pong thoi, mau dugc phén tich bang RP-HPLC dé
theo ddi su bién ddi peptide sau tiéu hoa. Cac mau dbi chiung sir dung enzyme
da bat hoat va dugc xur 1y tuong tu trudc khi danh gia hoat tinh.

2.2.12. P 6n dinh ciia cac peptide ddi v6i enzyme ACE

Do 6n dinh cia cac peptide dbi véi enzyme ACE duoc phén tich theo
phuong phap cia Deng va cong su [39], vdi mot sd thay d6i. Mdi phan (mg bao
gém 30 pL peptide (2 mg/mL) duoc trén vai 30 puL dung dich ACE 0,25 U/mL
va dugc 0 & trong 30 phut. Sau d6, enzyme ACE duoc bat hoat bang cach dun
soi dung dich trong 10 phut. Sau d6, 20 uL ctia mdi mau peptide dugc sir dung
dé phat hién hoat tinh trc ché ACEi nhu di mo ta trong ph?m "X4ac dinh hoat
tinh trc ché ACE".

Panh gia doc tinh trén té bao thuong

Phuong phap MTT gian tiép danh gia hoat tinh ctia chat thir thong qua
kha ning @c ché enzyme oxidoreductase phu thuoc NAD(P)H cua té bao.
Enzyme ndy xuc tac qua trinh khir thubc nhudém tetrazolium MTT thanh dang
formazan khong hoa tan (mau tim), tir 46 phan 4nh tuong quan véi s6 luong té
bao dang phat trién khi do & budc song A = 540/720nm.

Té bao duoc nudi cdy ¢ 37 °C trong méi trudng 5% CO: voi cac moi
truong thich hgp nhu DMEM, EMEM (Sigma-Aldrich, USA) hoac RPMI 1640
(ThermoFisher, Ptc), bd sung L-glutamine 2 mM, khang sinh (penicillin—
streptomycin) va 5—10% huyét thanh bé. Té bao dugc gieo vao dia 96 giéng
(1,5 x 10° té bao/giéng) va xur 1y v6i mau & dai nong d6 2568 pg/mL (lap lai
3 1an).

Ellipticine, paclitaxel, doxorubicin hodc cisplatin dugc str dung lam doi
ching duong, trong khi DMSO (<1%, v/v) 1a d6i chimg am. San pham
formazan dugc hoa tan trong DMSO va do mat d6 quang tai 540/720 nm bang
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thiét bi Tecan Spark® (Thuy S¥). Kha ning trc ché su ting sinh té bao clia mau
thir duoc tinh theo ty 1& % so voi ddi chimg dya trén cong thirc:

» 1A A A WAn (0/ — 0OD(Mau) o
Ty 1€ trc ché té bao (%) =[1 + oD (06 Chl,mg)] x 100%

Cac mau duge xac dinh gia trj ICso (ug/mL hodc uM) la nhitng mau c6
biéu hién hoat tinh (% trc ché >50%). Chi s6 ICso 12 gi4 tri ma ndng d6 ctia mau
thtr tai d6 (rc ché 50% kha nang séng sot cua té bao. Gia tri ICs duoc xac dinh
bang cach str dung phan mém TableCurve AISN Software (Jandel Scientific,
San Rafiel, CA).

2.2.13. Xir 1y s liéu

Nham dam bao d6 tin cay ciia két qua, cac thi nghiém duoc thuc hién lap
lai it nhat ba lan. Dit liéu thu dugc sau d6 duge xu 1y va tinh toan bang phan
mém Microsoft Excel va duogc trinh bay dudi dang gid tri trung binh + d6 1éch
chuan (Mean + SD, SD: Standard Deviation).

Déi voi cac mau thé hién hoat tinh sinh hoc (% tc ché > 50%), gia tri
ICso (ng/mL hodc pM) s& duoc xac dinh. ICso 12 nong d6 ctia mau thir tai do trc
ché 50% hoat tinh hodc dap ung sinh hoc ctua hé thir nghiém. Gia tri nay duoc
tinh toan bang phin mém TableCurve AISN Software (Jandel Scientific, San
Rafael, CA, USA).
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Chuwong 3. KET QUA VA THAO LUAN

3.1. San xuit dich thiy phén protein tir muc

Kha nang thuy phan protein ctia cac enzyme hoat tinh protease dugc danh
gia thong qua do thuy phan (degree of hydrolysis, DH %). DH 1a chi s6 quan
trong phan 4nh muc d6 phan cit lién két peptide trong qué trinh thuy phan
protein. Gia tri DH quyét dinh kich thuéc phan tir, thanh phan cac peptide va
axit amin tu do dugc tao thanh, tir d6 anh hudng truc tiép dén cac dic tinh chuc
nang va hoat tinh sinh hoc cia dich thiy phan protein. Trong nghién ctru nay,
protein tir muc xa dugc tién hanh thity phan bang nhiéu loai protease khac nhau,
bao gom thermolysin, alcalase, papain, pepsin, trypsin va a-chymotrypsin,
proteinase K nham lwa chon enzyme phu hop dé thu nhan céc peptide c6 hoat
tinh sinh hoc, dac biét 1a hoat tinh chéng oxy hoa va trc ché enzyme ACE. Theo
két qua, gia tri DH cua cac enzyme thuy phan protein tir muc xa S. oualaniensis
c6 su khac biét ro rét tuy thudc vao loai hoat tinh protease sir dung (Hinh 3.1).
Trong cic enzyme thir nghiém, alcalase cho thay hiéu qua thuy phan cao nht,
dat gia tri DH 1a 36,1%, tiép theo 1a proteinase K (31,0%) va thermolysin
(27,9%). Nguoc lai, papain, trypsin, pepsin va a-chymotrypsin cho thiy mitrc
d6 thity phan tuong ddi thap (DH < 25%).
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Hinh 3.1 D6 thuy phan (DH, %) cta cic enzyme ddi voi protein tir muyc
S. oualaniensis. Cdc gid tri biéu thi sé trung binh + d¢ léch chudn (SD) (n=3).

Két qua thu dugc (Hinh 3.1) biéu thi sy khac biét dang ké vé do thay
phan (DH) gilra cdc enzyme protease st dung trong nghién ctru, phan anh rd

vai tro cua tinh dac hi€u co chat va co ché xuc tac cua tirng enzyme doi véi cau
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tric protein tir muc xa S. oualaniensis. Gia tri DH cao nhat ghi nhan ¢ alcalase
(36,1%) cho thiy enzyme nay c6 kha ning phan cit manh mé& cac lién két
peptide trong protein co muc, von cé cu tric phirc tap. Diéu nay phu hop véi
dac tinh cta alcalase 1a mot serine endoprotease c6 phé) cit rong, it bi gidi han
bdi cau trac bac cao cua protein, tir d6 tao ra sd lugng 16m peptide c6 kich thude
nhd va trung binh [22].

Nguoc lai, cac enzyme nhu pepsin, trypsin va a-chymotrypsin cho gia tri
DH thap hon déng ké (DH < 25%), c6 thé dugc giai thich bai tinh dic hiéu co
chat cao clia cac enzyme nay. Cu thé, trypsin uu tién cat tai cac vi tri c6 lysine
va arginine, trong khi o-chymotrypsin chi yéu tac dong Ién cac lién két peptide
c6 chira amino acid thom. Diéu ndy 1am han ché s6 lugng vi tri cit trong protein
muc néu thanh phan acid amin khong pht hop, ddn dén muc do thay phéan thap
hon. Tuong tu, papain mac du la mét cysteine protease c6 kha nang thuy phan
protein, nhung hoat tinh ctia enzyme nay phu thudc manh vao diéu kién phan
g va c6 thé khong toi wu ddi véi protein tir myc trong diéu kién thi nghiém.

Kha niang phan cit twong ddi cao cia proteinase K (31,0%) va
thermolysin (27,9%) ciing cho thiy tiém ning cua cac enzyme ndy trong thiiy
phan protein tir ngudén nguyén liéu bién. Proteinase K c6 kha ning hoat dong
6n dinh trong diéu kién rong vé pH va nhiét do, déng thoi ¢6 thé tiép can cac
ving protein bi che khuét. Trong khi d6, thermolysin c¢6 xu hudng cit tai cac
vi tri ky nudc, diéu nay phu hop véi dic diém cua protein co muc, von chira
nhiéu vung ky nudc trong cAu tric béc ba. Tuy nhién, do muc d6 dac hi¢u nhéat
dinh, kha ning tao peptide da dang cta cac enzyme nay van thap hon so véi
alcalase.

Tir goe do Gng dung, gia tri DH cao thuong lién quan dén viéc tao ra cac
peptide co khdi lwong phan tir thap, dé hip thu va c6 tiém ning hoat tinh sinh
hoc cao nhu chéng oxy hoa va uc ché ACE. Do dd, viéc lya chon alcalase 1am
enzyme chinh trong qua trinh thuy phan 1a hgp 1y, dac biét khi muc ti€u nghién
ctru huéng dén thu nhan cac peptide chirc nang. Tuy nhién, néu DH qué cao
cling ¢ thé din dén sy hinh thanh cac peptide rat ngan hodc acid amin tu do,
lam gidm mot s6 hoat tinh sinh hoc ddc hiéu cua san phém.

Bén canh d6, su khac biét vé DH giita cac enzyme ciing goi ¥ cho chung
ta kha ning phéi hop enzyme (enzyme combination) nham tbi wu hoa qua trinh

thuy phan. Viéc st dung két hop céc protease ¢ co ché cit khac nhau c6 thé
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gitip gia ting muc do thiy phan va da dang hoéa phd peptide thu duoc, tir d6
nang cao hi¢u qua sinh hoc cua dich thuly phan protein.

Hiéu suat thuy phan vuot troi cia alcalase c6 thé duge 1y giai boi tinh
dic hiéu co chat rong cing véi hoat tinh endo-peptidase manh, cho phép
enzyme nay tic dong va phan cit trén pham vi rong céac lién két peptide trong
cac cAu truc protein co phirc tap. Nho kha nang tiép can nhiéu vi tri khac nhau
trén chudi protein, alcalase c6 thé pha v cu trac protein mot cach hiéu qua
hon so véi nhiéu enzyme khac. Cac két qua twong tu cling dd duoc ghi nhan
trong cac nghién ctru vé thily phan protein tir sinh vét bién, khi alcalase thudng
tao ra gia tri d6 thiy phan (DH) cao hon so véi céc protease khac, do co ché
phan cit it ddc hiéu va hiéu suit xuc tic vuot troi, gilp tao ra lugng 16n peptide
trong thoi gian ngan [40, 41].

Proteinase K va thermolysin 1a cac enzyme protease thuong dugc su
dung trong thuy phan protein, v6i cac dic diém xuc tac khac nhau, anh hudng
dén hiéu qua va dic tinh peptide thu dugc [42] diéu nay phu hop véi dic diém
ctia protein co muc, von c6 nhiéu ving ky nudc trong cdu tric bac ba. Tuy
nhién, do mirc d§ ddc hiéu cao hon trong co ché xuc tac, kha nang tao ra tap
hop peptide da dang cia cic enzyme ndy van han ché hon so véi alcalase, von
c6 pho phan cit rong va linh hoat hon.

3.2. Nghién ciru lya chon phin doan peptide tir dich thiy phan cé hoat
tinh trc ché ACE cao

Dinh thity phan sau khi ly tim 10.000 vong/phut, phan dich ndi dugc siéu
loc va danh gié hoat tinh tic ché ACE. Bang 1 thé hién gia tri ICso cua cac dich
thily phan protein v&i cac phan doan c6 khéi lwong phan tir khac nhau, lién
quan dén do hoa tan cta protein va ham luong peptide. Két qua cho thay céac
phan doan c6 kich thuéc nhé6 (MWCO 10 kDa — 3 kDa — 1 kDa), ham lugng
peptide va hoat tinh trc ché ACE déu cao va cao hon nhiéu so véi dich protein
tho trude thuy phan.

Alcalase khong chi cho thdy hiéu qué xtc tac thuy phan dich protein v6i
ham luong peptide cao, ma hoat tinh @c ché ACE cua peptide sau thuy phan
bang alcalase ciling cao nhat. Dong thoi hoat tinh ting twong Gmg véi khéi luong
phan tir (MW) giam 10-3-1 kDa. Cu thé, ham luong peptide ting 1,55 1an sau
siéu loc MWCO 30 kDa va t4i 1,79 1an sau loc MWCO 1 kDa so véi MWCO
10 kDa. Trong khi hoat tinh trc ché ACE cua peptide tang (ICso giam) 1,95 lan
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sau MWCO 3 kDa va tang 1én 3,15 1an sau MWCO 1 kDa. Bén canh d6, cong
thirc phéi tron 2 enzyme ciing cho thdy hiéu qua ting dang ké cac thong so trén.
Qua danh gid nay giup lua chon phuong an téi wu theo thyc té san xuét dya trén
tinh toan vé gia thanh enzyme va hiéu qua san pham thu dugc. Tir goc do cong
ngh¢ va ung dung, viéc lya chon phan doan peptide co6 MW thép (dacbigt< 1
kDa) 12 huéng di tiém nang dé phat trién cic san phdm c6 hoat tinh sinh hoc
cao, chéng han nhu thuc phém chtrc ning hd tro diéu hoa huyét ap. Tuy nhién,
can can nhac rang qua trinh siéu loc véi MWCO thap thuong di kém véi chi
phi dau tu va van hanh cao hon, cling nhu kha ning that thoat mot sb peptide
co gia tri. Do d6, viéc lva chon ngudng MWCO phu hop can dua trén su can
dbi giita hiéu qua sinh hoc va tinh kinh té trong san xuat.

Nhiéu nghién ctru da ghi nhan rang alcalase c6 kha ning tao ra do thay
phan (DH) cao hon so v6i cadc enzyme khac nhu flavourzyme, papain hodc
pepsin khi 4p dung cho cac ngudn protein thuy san khac nhau. Két qua nay cho
thay alcalase c6 hiéu qua xuc tac vuot troi nho kha nang phan cit rong va nhanh
cac lién két peptide trong ciu trtc protein. Cu thé, Wisuthiphaet va cong su khi
nghién ctru thay phan protein c4 bing cic enzyme protease khac nhau di ghi
nhén alcalase dat do thuy phan cao nhit 1én dén 88,9%, vuot xa so véi
flavourzyme va papain [43].

Tuong tu, theo nghién ctru cia Senadheera va cong su [44], alcalase cling
cho gia tri DH cao nhit, dao dong khoang 12—13,5% sau 4 gid thiy phan, cao
hon dang ké so véi flavourzyme va corolase trong cung diéu kién thi nghiém.
Nghién ctru nay dong thdi cho thdy do thiy phan c6 xu hudng ting dan theo
thoi gian phan tng, do sd lugng lién két peptide bi phan cit ngdy cang nhiéu
khi qua trinh thuy phan dién ra [45]. Tir cac két qua nay c6 thé nhan thay
alcalase c0 hi¢u qua cao trong viéc thiy phan protein muc xa so vdi cac protease
khac da khao sat, va khi so sanh v&i cac cong bd trude do, két qua thu duogc la
phu hop va cé co sé khoa hoc.

Do viy, enzyme alcalase duoc lua chon cho cac thi nghiém tiép theo
nham t6i wu héa qua trinh thity phan protein, bao gom viéc danh gia anh huéng
ctia cac yéu td hd tro nhu siéu 4m dén hiéu qua thuy phén, tir d6 nang cao kha

nang thu nhan céc peptide co6 hoat tinh sinh hoc.
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Bang 3.1 Ham luong peptide va hoat tinh @c ché ACE cta cac dich thay phan

protein
Mu® Siéu loc MWCO Ham luong Gia tri ICsg
cut-off peptide (mg/g)  (mg/mL)"
Dich protein tho ND. 74,5+1,8 ND.
MX
MXaie 10,000 341,3+0,3 1,670
3,000 528,9+4,2 0,857
1,000 612,2+2.9 0,531
MX Therm 10,000 391,1£5,2 ND.
3,000 401,6+2,5 1,224
1,000 465,6+2,5 0,944
MXpot 10,000 278,1£3,1 1,840
3,000 282,7+4,3 1,118
1,000 324,7+1,0 0,709
MXmix 10,000 276,7+2,5 1,824
3,000 587,5+1,1 1,052
1,000 621,6+2.4 0,780

*MX va MX ate, MX therm, MXprot, MXwmix 14n Iurot 13 cac mau dich protein
tho tir thit muc xa va dich thuy phan protein bang enzyme alcalase, thermolysin,
Proteinase K va hdon hgp cua hai enzyme (“Enzyme cocktail”: alcalase &
thermolysin). * Nong d6 thir nghiém cao nhat dén 2 mg/ml; ND.: khong xac
dinh.

3.3. Thiiy phan protein muc xa dai dwong biang enzyme két hop siéu am

Viéc 4p dung song siéu am trong qua trinh thily phan da gop phan cai
thién hiéu qua phan mg, thé hién qua gia tri DH tuong d6i cao dat dugc trong
thoi gian ngan (20-30 phat). Qua trinh siéu 4m tao ra cac vi bot khi va luc cat
manh, gitp phé vo cAu tric bic cao cla protein, lam 10 ra nhiéu vi tri cat tiém
nang cho enzyme. Ngoai ra, siéu 4m con gitip ting cuong su khuéch tan va tron
1an trong hé phan tmg, tir d6 ning cao kha ning tiép xtc giira enzyme va co
chat. So véi cac nghién ciru khong sir dung siéu 4m véi thoi gian thity phan kéo
dai hang gio, két qua trong nghién ciru nay cho thiy tiém ning rat ngan dang

ké thoi gian xtr Iy ma van dat hiéu qua thiy phan cao.



27

60 -

50 | 010 m20' @30 b

40 -

30 -

DH (%)

20 -

10 4 [

0,5% 1% 2%

E/S loading ratio
Hinh 3.2 Anh huong cta ty 1¢ enzyme/co chét (E/S) va thoi gian thity phan dén
murc d6 thity phan (DH) protein muc xa ¢6 hd trg siéu am.
Cac chit cai viét thuong phia trén cac cot biéu thi sy khac biét co ¥ nghia thong
ké (p <0,05).

Tir két qua nghién ctru cho thiy ty 18 enzyme/co chét (E/S) va thoi gian
thty phan 13 hai yéu t6 c6 anh hudng rd rét dén muac do thuy phan (DH) cua
protein myc xa trong diéu kién c6 hd tro siéu 4m. Xu hudng gia ting DH khi
tang nong do enzyme 1a phi hop voi nguyén 1y dong hoc enzyme, khi s6 luong
phan tir enzyme tham gia phan tung nhiéu hon s& 1am ting xac suat va cham
giita enzyme va co chit, tir 6 thuc ddy qua trinh phén cat cac lién két peptide.
Tuy nhién, két qua ciing cho thay khi ting E/S tir 1% lén 2%, muc do gia ting
DH khéng con dang ké, dic biét tai thoi diém 20 phut, cho théy hé phan Ung
da tién gan dén trang thai bdo hoa enzyme. Diéu nay phan anh rang khi nong
d6 enzyme vuot qua mot ngudng nhat dinh, co chét trd thanh yéu to gidi han,
dan dén hiéu qua sir dung enzyme giam.

Su gia ting nhanh chong ctia DH trong giai doan dau (1020 phut) c6 thé
duogc 1y giai boi viée cac enzyme uu tién thity phan cac lién két peptide dé tiép
can nam trén bé mit hodc & cac vung it bi can tré vé mat khong gian trong ciu
trc protein. Khi thoi gian phan tmg kéo dai, cac lién két peptide con lai thuong
nam sau trong ciu tric bac ba hoic bac bdn cua protein, gy kho khan cho
enzyme tiép can. Pong thoi, su tich lily cta cac san pham thuy phan nhu peptide

ngan va acid amin tu do c6 the gy ra hién tugng trc ché ngugc, lam giam hoat
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tinh clia enzyme va dan dén toc d6 phan tng cham lai. Py 1a nguyén nhan dan
dén xu hudng tiém cin bio hoa cia DH sau 20 phat, mic du thoi gian thuy
phan tiép tuc duoc kéo dai.

bang chu y, viéc &p dung song si€éu am trong qua trinh thuy phan da gép
phan cai thién hiéu qua phan tng, thé hién qua gia tri DH twong ddi cao dat
dugc trong thoi gian ngan (20-30 phut). Quaé trinh siéu Am tao ra cac vi bot khi
va lyc cit manh, giap pha vo cAu tric bac cao cua protein, lam 10 ra nhiéu vi tri
cit tiém ning cho enzyme. Ngoai ra, siéu 4m con gip ting cuong su khuéch
tan va tron 1an trong hé phan tng, tir 46 nang cao kha nang tiép xtic gitra enzyme
va co chat. So v6i cac nghién ctiru khong st dung siéu Am véi thoi gian thuy
phan kéo dai hang gio, két qua trong nghién ctru nay cho thiy tiém ning rat
ngan dang ké thoi gian xir Iy ma van dat hiéu qua thay phén cao.

Viéc Iya chon diéu kién t6i wu E/S = 1% va thoi gian 20 phut 1a hop 1y
khi xét ddng thoi ca hiéu qua k¥ thuat va yéu to kinh té. Miac du gia tri DH tai
E/S 2% c6 xu hudng cao hon, nhung su khac biét khong c6 ¥ nghia thong ké
so v6i E/S 1%, trong khi chi phi enzyme ting 1én dang ké. Piéu nay cho thay
E/S 1% la diém cén bang toi vu giira hiéu suat va chi phi, dic biét trong bdi
canh tng dung & quy mo san xuat cong nghiép. Bén canh d6, viéc han ché thoi
gian thily phan & mirc 20 phut cling gitip giam tiéu hao ning luong va han ché
nguy co hinh thanh cac peptide qua ngan hoic acid amin tuy do, vn co thé anh
hudng khong mong muébn dén hoat tinh sinh hoc cuia san pham.

Céc thong sb chinh ctia qua trinh thily phan protein muc xa bang enzyme
alcalase c6 hd tro siéu am da duoc khao sat, bao gom ty 18 enzyme/co chat (E/S:
0,5%, 1% va 2% v/v) va thoi gian thuy phan (10, 20 va 30 phtt). Hinh 3.2 trinh
bay anh hudng cia cac yéu td nay dén mirc do thuy phan (DH, %) cta protein
muec xa trong diéu kién co hd tro siéu am (40 kHz, 300 W) & nhiét do phan tGng
30 °C. Két qua cho thiy mirc d6 thity phan (DH, %) c6 xu hudng ting khi ty 18
enzyme/co chat ting tir 0,5% 1én 2%. O thoi gian thity phan 10 phut, gia tri DH
cao nhat dat 33,0% khi sir dung E/S 2%. Khi kéo dai thoi gian thity phan 1én 20
phut, DH tiép tuc ting va dat 47,5% tai E/S 2%. Tuy nhién, gia tri nay khong
c6 su khéc biét ¢6 y nghia thong ké so v6i diéu kién E/S 1% (46,1%) (p < 0,05).
Khi kéo dai thoi gian thity phan dén 30 phut, gia tri DH chi ting nhe, dao dong
khoang 51,5-53,3%, cho thdy qué trinh phan tng dan tién tdi trang thai bio
hoa va toc d thay phan khong con ting dang ké nhu giai doan trudc. Diéu nay
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chtng to viéce tiép tuc kéo dai thoi gian sau mbc 20 phat khong mang lai su cai
thién rd rét vé hiéu qua thuy phan protein. Su gia ting nhanh cua DH ¢ giai
doan dau c6 thé dugc giai thich do cac lién két peptide dé tiép can bi phan cit
nhanh chéng khi enzyme bat dau hoat dong. Tuy nhién, khi phan tmg tiép dién,
qua trinh thity phan chim lai do nhiéu nguyén nhan nhu sy suy giam ndng do
co chét, hién tuong uc ché ngugc boi san phém tao thanh, hodc do cac lién két
peptide con lai nam trong nhimg ving cau tric kho tiép can hon, giy can tro
cho enzyme [46, 47].

Nghién ctru ctia Tran va cong su cho thay do thuy phan c6 xu hudng tang
khi tang thoi gian va diéu kién xtr 1y enzyme, dong thoi hiéu suat thu hoi protein
cling duoc cai thién trong cac diéu kién thuy phan thich hop [45].

Tiép d6, Phongthai va cong su, ciing chi ra rang do thuy phan (DH) cta
enzyme alcalase ting dan khi ting nong do enzyme va kéo dai thoi gian thay
phan. Cu thé, két qua dugc minh ching thong qua qua trinh thity phan protein
dau nanh den bang alcalase v&i cac nong do tir 0,25-0,75% va thoi gian thiy
phan tir 3-6 gid [46]. Trén co sd cac két qua tdi wu hoa diéu kién thuy phan véi
ty 1& enzyme/co chat (E/S) 1% va thoi gian phan tmg 20 phit dugc lwa chon
khi xét dong thoi ca hidu qua k¥ thuat va yéu 6 kinh té. Mic du gi tri DH tai
E/S 2% c6 xu hudng cao hon, nhung su khac biét khong co ¥ nghia thong ké
so v&i E/S 1%, trong khi chi phi enzyme ting 1én dang ké. Piéu nay cho thay
E/S 1% la diém cén bang toi vu giira hiéu suat va chi phi, dic biét trong bdi
canh Gmg dung & quy mo san xuét cong nghiép. Bén canh d6, viéc han ché thoi
gian thily phan & mirc 20 phut ciing gitip giam tiéu hao ning lugng va han ché
nguy co hinh thanh cac peptide quéa ngin hoic acid amin tu do, vén c6 thé anh
huong khong mong mudn dén hoat tinh sinh hoc ctia san pham.

3.4. Tinh sach va phan tich trinh ty peptide

Qua trinh tinh sach qua cot sic ky loc gel Sephadex G-25 va trao ddi
anion HiTrap™ Q XL sir dung hé thiét bi sic ky long protein/peptide nhanh
(FPLC) AKTA Pure 25M da thu duoc ba phan doan chinh (I-11I) (Hinh 3.3).
Trong d6, phan doan f.IIT xuét hién khi rira giai bang dung dich dém phosphate
50 mM va ting nong d6 mudi NaCl téi 0,5 M cho thdy hoat tinh tc ché ACE
cao nhét t6i 78,16% & ndng do thir nghiém 100 pg/mL, twong (mg vai ty 18 hiéu
suat trc ché (IER) 188,33 %/mg mL-1 (Bang 3.2). Két qua sic ky va phan doan
hoat tinh cho thay phan doan f.III giau peptide c6 hoat tinh tiém ning va cé thé
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lién quan dén thanh phan axit amin cy thé va dién tich tong (-) cao hon dé twong
tac manh v&i nhua trao doi anion cua cot HiTrap™ Q XL. C4ac md6 hinh lam
giau véi két qua tuong tu ciing dd dugc ghi nhan d6i véi cac peptide c6 hoat
tinh sinh hoc phan 1ap tir dich thiy phan protein tir muc, trong doé cac phan doan
c6 hoat tinh cao chu yéu duoc rira giai & ndng dé6 mudi cao hon trong qua trinh
sac ky trao d6i ion [35, 44].

Su xuat hién ciia mot dinh hoat tinh chiém uwu thé tuong ung voi phan
doan f.II trén sac ky do FPLC cho thay d tinh khiét cao, goi ¥ hoat tinh trc ché
ACE thé hién boi mot peptide cu thé duoc lam giau trong phan doan nay. Nhin
chung, su gia ting dan dan hoat tinh sinh hoc cta peptide qua cac budc tinh
sach lién tiép da khrflng dinh tinh hi¢u qua cua chién lugc tinh sach st dung. Két
qua nay thé hién & cac bao cao trudc ddy vé cac peptide hoat tinh phan 1ap tir
sinh vat bién, noi hoat tinh sinh hoc duoc 1am giau dang ké thong qua phuong
phép phan doan timg budc [22, 47]. Bé xac dinh peptide hoat tinh, phan gom
ctia phan doan f.IIT dugc tiép tuc rira giai qua cot sac ky pha dao C18 (RP-
HPLC) va phan tich ph6 khdéi MALDI-TOF/TOF MS/MS.

40007
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Fraction number

Hinh 3.3 Sic ky dd FPLC qua trinh rira giai, tinh sach peptide c6 hoat tinh trc
ché ACE trén cot sic ky trao doi anion. P hip thu quang (absorbance) tai A =
214 nm (dudng nét lién) va gradient ndng do NaCl (duong nét dut).

Két qua tinh sach peptide bang sic ky trao d6i anion (HiTrap™ Q XL)
cho thay sur phan tach rd rang cac phan doan peptide dua trén dic tinh dién tich,
trong d6 phan doan f.III thé hién hoat tinh rc ché ACE cao nhét. Diéu nay cho
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thay phuong phap sac ky trao doi ion 1a mot céng cu hiéu qua trong viéc phan
1ap céc peptide c6 hoat tinh sinh hoc tir dich thiy phan protein. Viéc phan doan
f.I11 duoc rira giai & ndng dd mudi cao (NaCl 0,5 M) cho thay cac peptide trong
phan doan nay c6 di¢n tich am tuong ddi 16n & diéu kién pH cua hé dém, tur do
tuong tac manh véi pha tinh mang dién tich duong cta cot. Khi ting ndng do
mudi, cac ion CI- canh tranh véi peptide dé lién két voi cac vi tri tich dién trén
cot, dan dén su giai hap cac peptide co i luc cao nhat, dong thoi ciing 13 cac
peptide ¢ tiém ning hoat tinh sinh hoc cao.
Bang 3.2 Hoat tinh trc ché ACE va ty 1¢ hiéu suat trc ché (inhibitory

efficiency ratio, IER%) clia cac phan doan sau sac FPLC trén ¢t HitrapTM Q

FF
Ky hiéu mau/ Ham luong Ty 18 trc ché IER™
phan doan peptide (mg/mL) ACE (%)’ (%/mg mL™")

Dai chimg (-

ot ehimng (- ND. 0 ND.
(DMSO)
Mau tham khdo (+)

, 0,005 94,09 +0,8 18.818,00

(Captopril)
f. 11 0,049 31,74+1,4 647,76
f. 111 0,036 78,16=x1,1 2.171,11

“IER (ty 18 hiéu suat tc ché) = % trc ché/ham luong peptide. ND.: khong
xac dinh.

Hoat tinh (rc ché ACE vuot trdi caa phan doan f.III (78,16%) cung véi
gia tri [ER cao cho théy muc do tinh sach va hi€u qua lam giau peptide hoat
tinh da duogc cai thién dang ké so voi cac budce trude do. Piéu nay phan anh
r?mg cac peptide co6 hoat tinh manh da dugc tap trung vao mgt phan doan tuong
d6i tinh khiét. So v6i phan doan f.II, mic du co6 ham luong peptide cao hon,
nhung hoat tinh rc ché ACE lai thap hon dang ké, cho thdy khong phai tat ca
cac peptide déu cé hoat tinh sinh hoc twong duong. Diéu nay nhan manh vai tro
quan trong cua trinh ty acid amin va cdu trac peptide trong viéc quyét dinh hoat
tinh sinh hoc, thay vi chi phu thudc vao ham luong peptide tong. Phan doan
f.I11 cho thiy gia tri IER thap hon dang ké so v&i chat chudn captopril. Piéu
nay l1a hop 1y do captopril 1a mot chat rc ché ACE tong hop c6 cau trac tdi uu
hoéa cao, trong khi cac peptide tu nhién thudng c6 hoat tinh thap hon nhung lai

co uu diém vé dd an toan va kha nang tng dung trong thuc pham chirc nang.
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Do d6, cac peptide thu dugc tir nghién ciru nay c6 tiém nang tmg dung trong
linh vyuc thuc phim chtrc ning hodc hd tro diéu tri, thay vi thay thé hoan toan
thude diéu tri.

3.5. Xac dinh trinh tu peptide va khdi lwong phén tir

Peptide trc ché da tinh sach tur phan doan f.II1 tiép tuc dugc dac trung hoa
bang phan tich MALDI-TOF MS va MALDI-TOF/TOF MS/MS dé x4c dinh khdi
lwong phan tir va trinh t axit amin. Nhu thé hién trong Hinh 3.4 A, phé6 MALDI-
TOF MS xuét hién mot dinh ion phan tr chiém uu thé tai m/z 775,386 Da, cho
thay day 1a mot peptide co do dong nhat cao voi khoi luong phan tir thap. Dé xac
dinh trinh tu peptide, ion so cap (precursor ion) tai m/z 775,386 Da dugc phén tich
MALDI-TOF/TOF MS/MS. Ph6 phan manh thu dugc (Hinh 3.4 B) hién thi cac
ion manh loai b- va y- dugc phan tach ro rang, cung vai céac ion loai a- ho trg, cho
phép gidi trinh tu de novo mdt cach tin cay cho peptide la Glu—Cys—Pro—Gly—
Asp-Lys—Gln (ECPGDKQ). Viéc quan sat thdy mot ion so cap duy nhat chiém
uu thé va cac kiéu phan méanh c6 thé dién giai va cung cap bang chimg cho d6 tin
cay cua viéc xac dinh trinh tu nay.

Két qua phan tich MALDI-TOF MS va MALDI-TOF/TOF MS/MS d xac
nhan su hién dién cia mdt peptide co khéi luong phan tir thép va do tinh sach cao
trong phan doan I1I-d, véi dinh ion phén tir duy nhét tai m/z 775,386 Da. Viéc chi
xuat hién mot ion so cAp chiém uu thé cho thay qua trinh tinh sach truéc d6 da dat
hiéu qua cao, gitp loai bo hau hét cac tap chat va peptide khong mong mudn. Diéu
nay dic biét quan trong vi do tinh khiét cao 1a diéu kién tién quyét dé danh gia
chinh xéc hoat tinh sinh hoc cling nhu x4c dinh trinh tu peptide bang phuong phép
giai trinh ty de novo.

Trinh ty peptide ECPGDKQ dugc xéac dinh tir phd MS/MS cho thay day 1a
mdt oligopeptide gdm 7 acid amin v6i khéi luong phan tir nho (<1 kDa), phtt hop
v6i xu hudng chung cta cac peptide c6 hoat tinh trc ché ACE manh d3 duoc cong
bé trudc day. Cac peptide ngan thuong c6 kha nang khuéch tan nhanh, dé dang
tiép can trung tim hoat dong clia enzyme va it bi can trd boi cau trac khong gian,
tir d6 nang cao hiéu qua e ché. Gia tri ICs dat dugc (20,4 pg/mL, twong duong
26,31 uM) cho thay peptide ndy c6 hoat tinh sinh hoc dang ké, didc biét khi xét
dén ngudn gdc tw nhién va chua qua tdi wu hoa ciu truc.

Xét trén phuong dién mdi quan hé cau tric — hoat tinh (SAR), trinh ty
ECPGDKAQ thé hién nhiéu dic diém thuan loi cho hoat tinh trc ché ACE. Sy hién
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di¢n cua cysteine (C) véi nhdm chure -SH déng vai trd quan trong trong viéc turong
tac vdi ion Zn** tai trung tdm hoat dong cua enzyme ACE, tuong tu co ché cua
cac chit e ché ACE tong hop nhu captopril. Piéu nay cho thiy peptide c6 thé
hoat dong theo co ché (rc ché canh tranh hodc ban canh tranh thong qua viéc chiém
giit vi tri gén két ctia co chat ty nhién. Ngoai ra, su ¢6 mit cua proline (P) trong
chudi peptide gop phan tao nén cau trac khong gian phi hop dé twong tac véi cac
vi tri lién két ddc hiéu (S1, S2) cua enzyme. Proline ciing dugc biét dén 1a acid
amin gitp ting do bén cta peptide d6i v4i su phan giai boi cac enzyme tiéu hoa,
tir 46 cai thién kha niang ton tai va phat huy tac dung sinh hoc trong co thé.

Bén canh do, cac acid amin tich dién nhu glutamic acid (E), aspartic acid
(D) va lysine (K) trong trinh tur cling c6 thé gop phan tao ra cac tuong tac dién tich
va lién két hydro v&i enzyme dich, gitip ting cudng do bén ctia phirc hop enzyme—
peptide. Su két hop giita cac acid amin ky nudc (proline), acid amin chira luu
huynh (cysteine) va cc acid amin tich dién tao nén mét cu tric peptide cé tinh
linh hoat va kha ning twong tic da dang, tir 6 nang cao hiéu qua trc ché ACE.

So vdi cac peptide trc ché ACE di duoc cong bd tir cac ngudn protein bién
khéc, peptide ECPGDKQ c6 hoat tinh & mtrc trung binh dén kha, méc du chua dat
dén mirc d ctia cac chat tic ché tong hop. Tuy nhién, vu diém ndi bat ctia peptide
tu nhién 13 d6 an toan cao, it gy tic dung phu va c6 thé img dung trong thyc pham
chirc nang hoic cac san pham hd trg sirc khoe. Piéu nay dic biét co ¥ nghia trong
bbi canh nhu cau str dung cac hop chét sinh hoc tu nhién ngay cang ting.
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Hinh 3.4 Xac dinh trinh tu axit amin va khdi luong phéan tir ctia peptide tinh
sach tir phan doan f.III. (A) Phd MALDI-TOF MS cuia peptide di tinh sach. (B)
Ph6 phan manh MALDI-TOF/TOF MS/MS véi cac ion phan manh dugc chu
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giai dé giai trinh tu de novo. (C) Cau triac héa hoc dé xuét cua peptide da xéac
dinh.

Hoat tinh tic ché enzyme chuyén angiotensin (ACE) ctia peptide tinh sach
dugc xac dinh véi gia tr1 ICso =20,4 pg/mL (tuong duong 26,31 uM). Céac peptide
c6 khdi luong phan tir dudi 1 kDa duge cong nhan rong rii 13 c6 tiém ning hoat
tinh vuot troi, nho kha ning hap thu va tinh sinh kha dung cao. Cac nghién ctru
gan day vé moi quan hé cau tric—hoat tinh (SAR) da nhdn manh rang cac peptide
nho (<1.000 Da) thuong thé hién hoat tinh sinh hoc cao hon do kha niang khuéch
tan va tuong tac hi€u qua vdi cac dich sinh hoc [48]. Xét mbi quan hé cAu tric-
hoat tinh, tiém ning chéng oxy hoa cia ECPGDKQ c6 thé dugc giai thich boi
chiéu dai trinh ty ngan ciing thanh phan axit amin.

Hoat tinh trc ché ACE ctia mot peptide duoc quyét dinh boi kha ning no
"khoa" trung tAm hoat dong clia enzyme, ngin khong cho Angiotensin I gan vao.
Trinh tr ECPGDKQ c6 nhiing dic diém céu tric chién luoc nhu: Cysteine (C)
va sy phdi tri v6i ion kém (Zn?") c6 thé 1a yéu to then chdt nhat do ACE 1a mot
metalloenzyme can ion Zn?* dé hoat dong. Nhom sulfhydryl (-SH) trén mach bén
cua cysteine c6 ai lyc manh vaéi kim loai, dong vai tro nhu mét "mo neo” gén truc
tiép vao ion tai trung tim hoat dong ciia ACE, 1am bat hoat enzyme. Day 1a co ché
tuong tu nhu thube huyét ap noi tiéng Captopril (von chita nhom -SH). Peptide co
chira proline (P) - thudng xuét hién trong cac peptide trc ché ACE manh nhat. Cau
trac vong cua proline tao ra mot do gap 1y tudong dé peptide khop voi ving lién
két S; hodc S, cuia enzyme. Pic biét, proline cling bao vé peptide khoi sy thity
phan bdi cac enzyme tiéu hoa, giup peptide duy tri hoat tinh khi di vao hé tuan
hoan [4, 48].

3.6. P bén, d9 on dinh va danh gia doc tinh cia peptide
3.6.1. D) bén ciia peptide v6i cac enzyme hé tiéu hoa

Cac peptide c6 kich thudc nho hon duge biét 1a d& duoc hap thu boi cac
té bao & rudt non, diéu nay do cac peptide chudi ngan it bi phan giai boi cac
enzyme protease cua tiéu héa va c6 thé khang dugc peptidase trong huyét
tuong. Tuy nhién, mot sd peptide c6 hoat tinh trc ché ACE cao trong diéu kién
in vitro lai khong thé hién tac dung ha huyét ap twong tng trén co thé séng (in
vivo). Hién tuong nay c6 thé dugc giai thich do cac peptide bi thity phan hodc
bién ddi boi cac enzyme tiéu hoa hodc chinh enzyme ACE, dan dén thay do6i

cdu tric va giam hoat tinh sinh hoc [49]. P bén véi enzyme thuy phan thudc
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hé ti€u hoa cta phan doan f.III dugc nghién ctru khi u in vitro voi cac protease
duong rudt-da diy nham danh gia kha nang khang lai diéu kién thuy phan trong
dich tiéu hoa trén co thé séng cua cc peptide tinh sach. Két qua hoat tinh tc
ché ACE cua phan doan f.III khong cé sy khac biét co y nghia thong ké so véi
d6i chimg (khong 1 v6i enzyme thuy phan), nghia 1a chung khong bi anh huong
bdi cac protease tiéu hoa. Theo d6 ty 18 tc ché ACE xéc dinh dugc 1an luot 13
72,15%, 74,05% va 71,28% sau khi xir Iy v6i pepsin, trypsin cling nhu hdn hop
trypsin va chymotrypsin, so véi gia tri d6i chimg 13 73,52%. Nhiing két qua nay
pht hop véi cac nghién ctu trude day, trong d6 mot sb6 peptide Grc ché ACE
van duy tri hoat tinh sau khi trai qua qua trinh tiéu hda mé phong in vitro, cho
thay tiém niang 6n dinh sinh hoc cta cac peptide nay [50]. Két qua nay cho thay
rang cac peptide chudi ngan tir dich thiiy phan bang alcalase c6 hoat tinh trc ché
ACE cao c6 thé khang lai su thuy phan

trong dudng tiéu hoa va co tiém nang ung dung trong phong va diéu tri cao
huyét ap.

Két qua nghién ctru cho thdy phan doan peptide f.III duy tri dugc hoat
tinh e ché ACE sau khi x@r 1y voi cac enzyme tiéu hoa chinh nhu pepsin,
trypsin va chymotrypsin, chimg to cac peptide trong phan doan nay c6 do bén
cao trong diéu kién mé phong hé tiéu hoa in vitro. Dy 1a mot dic diém rat quan
trong dbi véi cac peptide c6 ngudn goc thuc pham, boi vi kha niang khang lai
su phan giai boi enzyme tiéu hoa 1a diéu kién tién quyét dé peptide c6 thé ton
tai, hap thu qua rudt va phat huy hoat tinh sinh hoc trong co thé.

Su on dinh ciia hoat tinh e ché ACE sau xir 1y enzyme c6 thé dugc giai
thich boi dac diém céu trac cua céac peptide co6 trong phan doan f.II1, dac biét 1a
cac peptide c6 khdi lwong phan tir thap va chta cac acid amin dic trung nhu
proline. Cac peptide giau proline thuong c6 cdu tric bén viing hon trudc tac
dong cua protease do lién két peptide lién quan dén proline kho bi thuy phén.
Ngoai ra, sy hién dién cta cac acid amin ky nudc hodc cac goc tich dién trong
chudi peptide ciing c6 thé gop phan lam giam kha nang nhan dién va cat cta
enzyme tiéu hoa. Piéu nay phu hop véi nhan dinh rang cac peptide trc ché ACE
hiéu qua thuong co cdu tric dic biét gitp ching vira twong tac tot v4i enzyme
dich, vira khang lai sy phan giai sinh hoc.

Mot yéu td khac c6 thé gbp phan vao d6 bén cua peptide 1a kich thudc
phan tir nho (<1 kDa), gitip peptide it bi anh hudng bdi cac co ché phan giai
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khong dic hiéu trong dudng tiéu hoa. Cac peptide ngan thuong cé kha ning
khuéch tan nhanh va giam thoi gian tiép xtc véi enzyme tiéu hoa, tir d6 han
ché sy phan huy.

Két qua nay co ¥ nghia quan trong ddi voi viée danh gia tiém ning tmg
dung cua peptide trong thuc phim chirc ning hodc dugc pham, dic biét 1a trong
cac san pham hd trg diéu hoa huyét ap. Viéc peptide duy tri hoat tinh sau khi di
qua méi truong da diy va rudt non cho thay kha nang sinh kha dung cao hon
va tang kha nang phat huy tac dung in vivo.

Tuy nhién, ciing can hiéu rang mé hinh in vitro chi phan 4nh mot phan
diéu kién thuc té trong co thé. Trong hé ti€u hoa in vivo, peptide con chiu anh
huong cua nhiéu yéu td khac nhu pH bién ddi lién tuc, su hién dién cta nhiéu
loai enzyme khac nhau, thoi gian luu tra trong duong ti€u hoa va su tuong tac
v6i cac thanh phan thuc pham khac. Ngoai ra, sau khi dugc hap thu, peptide
con co thé bi chuyén hoa tiép trong huyét twong hoic tai cac mo dich, anh
huéng dén hoat tinh sinh hoc cudi cuing.

Do d6, trong cac nghién ctru tiép theo, can tién hanh danh gia d6 bén va
hoat tinh ctia peptide trong cac mé hinh in vivo dé xac nhan kha nang tmg dung
thuc té.

3.6.2. P on dinh ciia cac peptide ddi véi enzyme ACE

Do 6n dinh cua cac peptide da tinh sach (ECPGDKQ) ddi véi enzyme
ACE cho théy c6 gia tri ICso khoang 25,97 uM thap hon so véi ddi ching (4
chung v6i ACE da bt hoat; ICso = 27,20 uM). Do d6, nhitng peptide nay c6
thé dugc xép vao nhom céc chat e ché ACE thé hién hoat tinh dugc cai thién
do sy hinh thanh ctia phan manh hoat dong manh hon sau khi bi thuy phan boi
ACE. Két qua cho thay peptide ECPGDKQ khong nhing duy tri duoc hoat tinh
trc ché ACE sau khi tiép xtc v6i enzyme ndy ma con c6 xu hudng gia ting hiéu
qua trc ché (thé hién qua gia tri ICso giam nhe so v6i d6i ching). Piéu nay goi
y rang peptide ban dau c6 thé bi ACE thuy phan mdt phan, tao ra cic phan
manh peptide ngan hon véi hoat tinh trc ché manh hon. Hién tugng nay phu
hop vé6i co ché dd duoc ghi nhan d6i véi mot sé peptide sinh hoc, trong d6
peptide “tién chat” (pro-peptide) dugc chuyén hoa thanh dang hoat dong hon
thong qua qua trinh cat boi chinh enzyme dich. Két qua nay c6 ¥ nghia quan
trong trong viéc danh gia tiém nang ung dung cta peptide trong diéu kién sinh

Iy thuc té. Trong co thé, peptide khong ton tai ¢ trang thai tinh ma ludn chiu
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tac dong cua cac enzyme khac nhau, bao gdm ca ACE. Do d6, viéc peptide c6
thé chuyén héa thanh céc dang hoat tinh manh hon khi tuong tac véi ACE la
mot loi thé, giup duy tri hodc ting cudng hiéu qua sinh hoc theo thoi gian. Day
cling 1a mot dac diém tich cuc so véi nhiéu peptide khac bi mét hoat tinh sau
khi bi enzyme phan giai.
Ddc tinh hod sinh va doc tinh in silico cua peptide

Peptide hoat tinh ACEi tinh sach tor muc xa dai duong (Peptide MX)
dugc phan tich doc tinh in silico st dung cong cu ToxinPred 3.0 [51] dé du
doén tinh chat peptide doc hay khong dde. Bo dit liéu chinh dugc st dung cho
phan tich trong phuong phap nay bao gom 1805 peptide doc (kich thudc < 35
axit amin). Duya trén thong sb cung cap, peptide ECPGDKQ cho két luan khong
doc. Ngoai ra, cac gid tri d0 ki nudc (hydrophobicity) va do wa nudc
(hydrophilicity) ctia mot peptide cho ta biét vé tinh chat hoa tan cia né trong
moi truong nudc. Theo do, peptide ECPGDKQ c¢6 dién tich -1,00, 1a mdt
peptide c6 tinh axit. Do mang dién tich 4m, né s& c6 xu huéng day cac phan tr
cung dién tich va hit cac phan ta/bé mit mang dién tich duong. Pién tich nay
gitip peptide duy tri trang thai hoa tan tét trong dung dich dém sinh 1y, it bi két
tia do cac luc day tinh dién giita cac phan tir peptide voi nhau. Peptide c6 gia
tri 46 ky nudc (hydrophobicity) = -0,43, chi s6 ky nuéc = -1,19; do wa nude
(hydrophilicity) = 1,17. Xét dong thoi ca hai gia tri, c6 thé két luan rang peptide
nay cé tinh wa nudc rd rét. Cac peptide ngin, wa nudc va mang dién tich am
nhu thé nay thuong xuét hién trong cac motif nhan di¢n té bao, hodc dong vai
tro 1am chat mang (carrier) trong my pham va duoc pham nhd kha nang tan tot.
Pay 1a mot peptide c¢6 do linh hoat cau tric cao va kha nang phan g hoa hoc
t6t nhd nhom Cysteine.

Bang 3.3 Phan tich doc tinh in silico stt dung cong cu ToxinPred 3.0:
, Chisd Tinh '
Peptide @ SVM Doc bo ki ua bién Mol
ID Score”  tinh ki nude ', ) tich  wt.
nudc  nudc
Peptide  -0,03  Khong -0,43 -1,99 1,17 -1,00 678,83
MX doc

* Chii thich: “SVM score” la gid tri dau ra ciia mé hinh SVM (Support Vector

Machine) thé hién mirc dé peptide thuoc vé lop dwoc dw doan.
Score > 0 — peptide dwoc dw doan thuoc [op duwong (trong truong
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hop nay la doc tinh), Score < 0 — peptide thuoc lop dm (khong
déc tinh). Gid tri |score| l6n — peptide nam xa ranh giéi — dir
dodn chdc chan hon; |score| nhé — peptide gan ranh gidi — dir
dodn kém chdc chan hon hodc can kiém chimg. Mol wt.: Khoi
lwong phan twr (My, Dalton).
3.6.3. Két qua danh gia doc tinh trén té bao thuwong
Peptide dugc danh gia doc tinh in vitro trén cac dong té bao Vero (té bao
than khi xanh chiu Phi) va HEK-293 (té bao than phdi ngudi) bang phuong
phap MTT [3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide].
Panh gia doc tinh in vitro cho thy peptide co hoat tinh wrc ché ACE tir myc xa
khong gay doc dang ké trén 2 dong té bao thudng Vero va HEK-293 (véi nong
do tht nghiém td1 256 pg/mL):

Bang 3.4 Két qua danh gia wrc ché cia peptide voi té bao

Dong té bao Vero Dong té baio HEK-293

Ky hiéu mau | Tilé Gc ché | Gia tri ICso | Tilé ttc ché | Gid tri ICso
tébao (%) | (ug/mL) | tébao (%) (ug/mL)

Péi chimng (-) 0,00 - 0,00 -
Chét tham khao 90,83 +
0,71 91,72 +2,83 0,32
(+) 2,91
Peptide 17,02 +
>256 17,45 + 0,32 >256
ECPGDKQ 1,92

Ty 16 song cua té bao duoc duy tri & mirc cao trong toan bd khoang nong
d6 khao sat, cho thay peptide khong gy anh hudéng bat lgi dang ké dén kha
nang ton tai va chic nang sinh 1y cua té bao trong diéu kién thi nghiém. Két
qua ndy phan anh tinh twong thich sinh hoc tét cia peptide, dong thoi goi ¥
rang hop chat c6 thé duoc xem 1a an toan khi tiép xuc vai té bao ¢ cac mirc lidu
da danh gia. Quan sat nay ciling phu hop véi xu hudng chung da dugc ghi nhan
trong cac nghién ciru trudc day vé peptide co6 ngudn gdc tir sinh vat bién, von
duoc biét dén voi kha nang thé hién hoat tinh sinh hoc cao nhung it gdy doc té
bao. Dic biét, cac peptide c6 hoat tinh e ché enzyme chuyén angiotensin
(ACE) thuong vira duy tri hiéu qua sinh hoc vira dam bao murc d§ an toan tuong
db6i trong cac mé hinh thtr nghiém in vitro [52].

Ngoai ra, nhiéu nghién ctru ciing cho thiy cac peptide sinh hoc thuong
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khong gay doc dang ké trén cac dong té bao thudng khi danh gia bang phuong
phéap MTT [53].

Phuong phap MTT 1a mot trong nhitng k¥ thuat phd bién dé danh gia kha
ning sdng cua té bao thong qua hoat dong clia enzyme ty thé, tir d6 phan anh
murc d6 doc tinh cia cac hop chat thir nghiém. Theo cic nghién ctru dd cong
b, cac peptide sinh hoc dugc xem 1a khong gy doc dang ké khi ty 16 séng cua
té bao van duy tri trén 80% so voi dbi chimg. Trong nghién ctru ndy, viéc khong
ghi nhan sy suy giam déng ké vé kha ning song cia té bao Vero va HEK-293
cho thay peptide thu nhan khong gay anh huong tiéu cuc dén chirc ning té bao
& ndng do thtr nghiém [54, 55].
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KET LUAN VA KIEN NGHI

KET LUAN

Nghién ctru ndy di minh chimg tiém ning khai thic protein tir muc xa
dai duong (Sthenoteuthis oualaniensis) dé tao ra cac peptide c6 hoat tinh sinh
hoc, dic biét 1a kha ning (rc ché enzyme chuyén hoa angiotensin (ACE). Két
qua lwa chon dugc enzyme alcalase toi vu trong qué trinh thiy phan, véi do
thuy phan (DH) cao nhét 36,1%, vuot trdi so véi cac enzyme thtr nghiém khéc.
Khi két hop véi siéu am, diéu kién t6i uu duoc xac dinh tai ty 18 enzyme/co
chat 1% trong 20 phut (DH = 46,1-47,5%).

Qua trinh siéu loc cho thiy kich thudc phén tir peptide c6 anh hudng 1d
rét dén hoat tinh sinh hoc. Phan doan <1 kDa cho ham luong peptide cao nht
(612,2 mg/g) va hoat tinh tc ché ACE manh nhit v6i ICse giam xubng con
0,531 mg/mL. Piéu nay khang dinh peptide c6 khéi lugng phan tir thap dong
vai tro quan trong trong hoat tinh sinh hoc.

Quy trinh tinh sach bang FPLC va RP-HPLC d4 thu dugc mot peptide va
xac dinh c6 trinh ty ECPGDKQ), khdi lugng phan tir ~775,386 Da, hoat tinh trc
ché ACE véi gié tri ICso = 20,4 ng/mL (=26,31 uM). Peptide nay thé hién cu
truc phu hop cho hoat tinh tc ché ACE nh¢ sy hién dién cua céac acid amin dic
trung nhu cysteine va proline.

Ngoai ra, peptide thu dugc ¢ d6 bén cao trong diéu kién tiéu hoa in vitro,
v6i hoat tinh trc ché ACE duy tri 6n dinh (~71-74%) sau xtt Iy véi cac enzyme
tiéu hoa. Pong thoi peptide biéu hién doc tinh khong dang ké trén 2 dong té
bao thuong Vero va HEK-293.

Téng thé, nghién ctru di xay dung dugc quy trinh twong dbi hoan chinh
tir nguyén liéu dén thily phan roi phan doan sau d6 tinh sach va xac dinh cau
truc va hoat tinh peptide, tao nén tang khoa hoc cho viéc phat trién san phém

gia tri gia tdng tr nguén nguyén li¢u myc xa
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KIEN NGHI

Tir cac két qua dat duoc, nghién ctu dé& xuat mot sd dinh hudng phat
trién va timg dung nhu sau:

Thir nhat, can tiép tuc nghién ctru mé rong quy mo san xuit & muc pilot
hodc ban cong nghiép nhim danh gia tinh kha thi vé cong nghé va kinh té. Diéu
kién ti wu da x4c dinh (E/S 1%, 20 phut, siéu am 40 kHz) can dugc kiém ching
& quy md 16n dé dam bao tinh 6n dinh va hiéu qua chi phi enzyme, dic biét
trong bdi canh alcalase cho hiéu suit cao nhung chi phi tvong dbi 16n.

Tht hai, can nghién ctru sdu hon vé tac dung sinh hoc in vivo ctia peptide
ECPGDKQ. Mic du ICso dat muc 20,4 pg/mL va do bén tiéu hoa tét, nhung
can danh gia thém vé sinh kha dung, chuyén hoa va ddc tinh cip trén dong vt

dé danh gia tiém nang tng dung cua peptide.
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