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CAU TRUC, SINH TONG HQP VA HOAT TINH SINH HQC CUA CAC HQP CHAT
CYCLOOLIGOMER DEPSIPEPTIDES TU NAM

Nguyén Thi Thly Van'2, Nguyén Dinh Viét! va Duong Minh Lam®”
'Khoa Sinh hoc, Truong Pai hoc Sur pham Ha Ngi
2Khoa Ki thudt Hinh sw, Hoc vién Canh sat Nhan dan

Tom tit. Cyclooligomer depsipeptides (CODs) la cac peptolides ma trong cau tr(ic mach
vong cua chung c6 2 hay nhiéu lién két ester dugcC hinh thanh gitta amino acid véi a- hydroxy
acid, céc lién két ester trong vong duoc sap xép mot cach xen kg, déu dan tao nén cau tric
dbi xtmg. Cac CODs dwoc xép chu yéu vao bdén nhém cyclotetrapeptides,
cyclohexadepsipeptides, cyclooctadepsipeptides va diketomorpholines dwgc phéan I1ap tur chi
Beauveria, Cordyceps, Isaria, Acremonium, Nigrospora, Peacilomyces, Verticillium,
Fusarium, Aspergillus... Qua trinh sinh téng hop CODs dién ra bén ngoai ribosome bai cac
enzyme phtic hop chira mot hay nhiéu protein I6n (NRPSs). Hién ¢ hai mé hinh gia thuyét
vé sur hinh thanh céc depsipeptide nay. CODs tir ndm dwoc ghi nhan cé hoat tinh sinh hoc da dang,
dic biét 1a kha nang diét con tring, irc ché sy phat trién cua té bao ung thu va kha nang khang
cé4c loai vi sinh vat. Vi vdy, CODs duoc coi 1a hoat chat tu nhién rat tiém ning c6 tmg dung
trong y hoc va néng nghiép. Bai bao nay s& cung cap thdng tin tong quan vé da dang ciu tric
ctia CODs duoc phan 1ap tir ndm va céac dic tinh sinh hoc dic trung ciia cac chat nay.

Tir khéa: Cyclooligomer depsipeptides, hoat tinh sinh hoc, nam.

1. Mé dau

Cyclooligomer depsipeptides (CODs) 1a peptid dic biét gdm 2, 3 hoic 4 don phan. Trong d6
mdi don phan duoc cau tao boi it nhat mot phan tir axit 2-hydroxycarboxylic va mot 2-amino
acid. CODs dugc sinh tong hop bén ngoai ribosome nho hé enzymes phuc hop (nonribosomal
peptide synthetases - NRPSs) [1]. CODs I hoat chét tu nhién dugc tim thay & vi khuan, nam, thuc
vat, tao, hai mién, va mot sé loai sinh vat bién khac [2].

Trong cdc nhém CODs thi CODs tir nam la mot nhém chiém ti 1§ lon nhat va thé hién nhicu
dic diém quy [3]. Cyclooligomer depsipeptides tur nam ki sinh con tring ¢ pho hoat tinh sinh
hoc réng, bao gom kha néng gy doc thuc vat, gay doc té bao, khang vi rat, diét con trung chéng
sét rét, chdng khdi u, tc ché hoat dong cua mot sb loai enzymes ciing nhu 13 han ché su hinh
thanh céc amyloid & bénh Alzheimer [4]. Dic biét trong cac nghién ctu gan day cho thay CODs
tir ndm ki sinh con tring c ché sy phaét trién ciia mot sé dong ung thu khac nhau va rat cé tiém
ning trong phong chéng ung thu & ngudi [3]. Hién nay, cac hoat chat CODs tir nam duoc coi 1a
nguoén nguyén liéu ty nhién tiém ning méi nham tng dung trong y duoc.

Trén thé gioi viéc nghién ciru CODs ciing nhu cac (ng dung ciia CODs bét dau tir nghién
cuu ve tach chiét enniatin A tir nam Fusarium orthocera var. enniatinum. Tiép theo la c&c nghién
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ctru vé sinh tong hop cyclodepsipeptides D- D-, L-L-, and D-L- Cyclodi- (8-seryloxy- propionyl)
hay nghién ctiu Vé cdu tric va co ché cua beauvericin tir nAm.... [5]. Trai qua hon 50 nam, CODs
noi chung va CODs tir nAm ki sinh c6n tring van dang thu hat dugc sy cha y cua rat nhiéu nha
khoa hoc trén thé gisi. O Viét Nam da co mot s6 cong trinh nghién ctru vé nam ki sinh cong tring
va ung dung cua chung da duoc cong bd. Céc nghién cau tap trung chu yéu vao da dang nam ki
sinh cdn tring hoac st dung sinh khéi nam dé san xuat cac ché pham tng dung 1am thudc trir sau,
tiéu biéu nhu nghién cau cua cAc tac gia Nguyan Thi Loc (2006), Pham Thi Thiy (2010), Pham
Vin Nha (2013) [6-8]. Trong bai bao nay, cau tric héa hoc, phan loai, qua trinh sinh tong hop va
cac hoat tinh sinh hoc cua cac CODs tir nam duoc cap nhat va hé théng hda nham cung cap nhiing
hiéu biét v& nhdm hoat chit ty nhién nay.

2. Noi dung nghién ciru
2.1. CAu tric va phan loai CODs tir nam

2.1.1. Pon phan ciu tric nén CODs

Thuat ngir “cyclooligomer depsipeptides” con dugc goi la “cyclooligomeric depsipeptides”
lan dau tién dugc gidi thidu trong cac tai liéu khoa hoc vao nim 2008 [9], mic du cac nghién ciu
vé cac hop chat nay c6 tir rat sém. CODs 1a cac peptide ngoai ribosome dic biét thudc cac nhom
hop chat peptolides mach vong. Pay 1a nhitng peptide c6 phd hoat tinh sinh hoc rong duoc san
sinh tir cac vi sinh vét théng qua con dudng sinh tong hop peptide ngoai ribosome bai cac enzyme
phirc hop chira mot hay nhiéu protein I6n [4].

Trong cau tric vong cua CODs, mdi vong 1a cac amino acid va céc hydroxy-acid lién két véi
nhau bang cac lién két amide va lién két ester [10]. CODs thudng dugc cAu tao tir 2, 3 hoidc 4 don
phan dé tao thanh cac depsipeptides dén céc tricadepsipeptides. Trong d6 mdi don phan dugc ciu
tao boi it nhat mot phan tir axit 2-hydroxycarboxylic va mot phan tir amino acid [4] (Hinh 1).

0§
%50 ! Ao Octadepsipeptides
—N (cyclic tetrameric esters) i =y

oH | oH

Dipeptidol monomer )HLT,JYO

T -3

AN O

oél\é/0 Hexadepsipeptides Enniatin A: R= s-Bu =-!)_
25 9 (cyclic trimeric esters) Enniatin B: R= 1-Pr = 4<
Enniatin C: R= i-Bu = -$__

Beauvericin Enniatins

Hinh 1. Cdu trc mgt sé logi cyclooligomer depsipeptides [10]
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Theo khoa phén loai ctia Taevernier va cong su, cac peptolides vong khac nhau bai loai ester
hay sy hinh thanh lién két ester giira nhém carboxyl C-terminus va nhém hydroxy-acid cu thé
(a-hydroxy acid, B-hydroxy acid hodc hydroxy-acid chudi dai) va sé luong lién két ester trong
cAu trac vong. Cac CODs nhu bassianolide, beauvericin, enniatin va PF1022A dugc nhdm lai vao
cung mét 16p (ma 16p 121) sau 3 lan phan tach [11] (Hinh 2). Theo d6 CODs bao gom cac
peptolides ma trong cau trdc mach vong cua ching c¢é 2 hay nhiéu lién két ester duoc hinh thanh
gitta nhém carboxyl véi nhom a-hydroxy acid, cac lién két ester trong vong duoc sip xép mot
cach xen k&, déu dan tao nén cau tric ddi xang [4].
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Hinh 2. Cdu trac chung ciia cac lién két ester giza nhém carboxyl C-terminus

a-hydroxy acid, B-hydroxy acid va hydroxy- acid chudi dai [11]
2.1.2. Cac dang CODs tir ndm

Hién nay cac CODs tir ndm duoc tim thy rat da dang va phong phd. Dya vao s6 lugng céc
amino acid va cac hydroxy-acid trong hop chat c6 thé chia CODs tir nam thanh 4 loai chinh bao
gom cyclotetrapeptides, cyclohexadepsipeptides, cyclooctadepsipeptides va diketomorpholines [4].

Cyclotetrapeptides bao gém 6 hop chat CODs la pseudoxylallemycin (A-F) duoc phan lap
tir chi ndm Pseudoxylaria [12]. Pseudoxylallemycin (A-F) 1a cac peptide mach vong c6 kich thuée
trung binh chira cac amino acid thom, ky nudc duoc xép xen k& vai cac nhom N-methyl. Vi du
nhu Psedoxylallemycin A 1a mét dimer mach vong cia monomer N-methyl-L-leucine-L-
phenylalanine. Psedoxylallemycin B Ia dimer mach vong ctia monomer N-methyl-Lleucine-4-
(buta-2,3-dienyloxy)-L-phenylalanine. Riéng Psedoxylallemycin B, C, D con s& hitu méot goc
allenyl hiém gap [12]. Trong d6 psedoxylallemycin C 1a hop chit cyclotetrapeptides dau tién duoc
téng hop nhan tao trong phong thi nghiém [13].

i Pseudoxylallemycin B
Psendoxylallemycin A il 1

Hinh 3. Cdu trac Pseudoxylallemycin [12]

Cyclohexadepsipeptides 1a nhém CODs Ion nhat, dugc tim thay phd bién & cac chi nim
Acremonium, Aspergillus, Beauveria, Cordyceps, Fusarium, Isaria, Nigrospora, Peacilomyces,
va Verticillium [3]. Cac CODs chinh thuéc nhém cyclohexadepsipeptides bao gdm beauvericins,
beauvericin (A, B, C, D, F, J, G1, G2, G3, H1, H2, H3), allobeauvericin (A, B, C), enniatins
(A, Al, A2,B1,B2,B3, B4, C,EL1, E2, F, G, H, I,J1,J2,J3, K1, L, M1, M2, MK1688, N, O1,
02, 03, P1, P2, Q, R, S, T, U, V), hirsutellide A, cardinalisamide (A, B, C), cordycecin A,
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verticilide B1...[3]. Beauvericin Ia mot trimer mach vong cua dipeptidol. Trong d6 mdi dipeptidol
duoc hinh thanh tir (2R) -2-hydroxy-3-methylbutanoic acid (D-hydroxyisovaleric acid, D-Hiv) va
N-methyl-L-phenylalanine (N-Me-Phe). Enniatin c6 ciu tric trimeric twong tu nhu beauvericin.
Tuy nhién, cac goc N-Me-Phe thom dic trung trong cic don phén beauvericin dipeptidol dwoc
thay thé bang aliphatic NMe-Ile (enniatin A), N-Me-Val (enniatin B) hoac N-Me-Leu (enniatin C) [5]
(Hinh 1). Khé&c vai beauvericin va enniatin, hirsutellide A la mot dimer mach vong cua
tripeptidolmonomer D-2-hydroxy-3-phenylpropanoic acid-L-allo-isoleucine-N-methylglycine [14].

Cyclooctadepsipeptides bao gém cac CODs ma bén trong cau tric ¢ chtra 8 amino acid va
hydroxy-acid. Tiéu biéu nhu cac bassianolide dwoc phan lap tir nAim Beauveria bassiana,
Verticillium lecanii hay mét sé loai thugc chi Xylaria. Vong macrolactone trong cau tric cua
bassianolide dugc hinh thanh duéi dang tetramer cua dipeptidol monomer D-Hiv-N-Me-Leu. Céc
monomer cua bassianolide tuong tu véi monomer cua cyclohexadepsipeptides enniatin C [10].
Mot nhdm céc cyclooctadepsipeptide phé bién khac 1a PF1022 (A, B, C, D, E, F, G, H). Cu tric
ctia PF1022 dugc ciu tao tir hydroxycarboxylic acid D-Lac hodc D-PheLac va amino acid N-Me-
Leu lién két voi nhau hinh thanh Ién cac dipeptidol. Trong qué trinh sinh tong hop PF1022, tir cac
dipeptidol trai qua qua trinh cyclotetramer hoa hinh thanh nén céc tetradepsipeptides. Mdi PF1022
bao gom 2 tetradepsipeptides sip xép dbi xtirng nhau (Hinh 1). Trong tu nhién PF1022 duoc ghi
nhan tim thay & chi nim Rosellinia [15, 16]. Ngoai ra, cac cyclooctadepsipeptide dién hinh khac
nhu verticilide (A1, A2, A3) [17, 18].

Diketomorpholines 1a cadc CODs ma trong cau trdc chi gom mot monomer duy nhit.
Pién hinh nhu bassiatin va lateritin - diketomorpholines dugc tim thdy & mét sb chi nim
Beauveria, Cordyceps, Fusarium, Gibberella hay Isaria [4]. Bassiatin va lateritin 1a hai c4u trang
diketomorpholines vé&i nhau, dwoc ciu tao tir (2R)-2-hydroxy-3-methylbutanoic acid (D-
hydroxyisovaleric acid, D-Hiv) va N-methyl-L-phenylalanine (N-Me-Phe) tuong tu nhu
monomer trong cau tric cua beauvericin [19, 20] (Hinh 4).

CHs CHs
n, N 0 m” (0]
TLL UL
bassiatin lateritin

Hinh 4. Cdu trdc ciia bassiatin va lateritin, 02 diketomorpholines dién hinh [4]

C6 thé thay cac CODs tor nam twrong d6i da dang va phong phu pho bién hon rat nhiéu so
Vai & vi khuan. Hién chi mét s rat it CODs duoc tim thiy & Vi khuan. Dién hinh nhu gramicidin S
sinh tong hop tir vi khuan Bacillus brevis. Gramicidin c6 cau trac d6i xtng, duoc hinh thanh tir
hai pentapeptide giéng hét nhau (-Val-Orn-Leu-D-Phe-Pro-) [21].
2.2. Sinh tong hep CODs

Céc enzyme ngoai ribosome chira mot hay nhiéu protein 16n (cac mé dun) tham gia vao qua
trinh tong hop CODs duoc biét dén 1a enniatin synthetase (ESyn), beauvericin synthetase
(BeauvSyn), bassianolide synthetase (BassSyn) va PF1022 synthetase (PFSyn) [2]. Mdi modun
bao gém mot mién C (Condensation - Mién ngung tu), mot mién A (Adenylation - Mién kich hoat
amino acid phu thuoc ATP bang céach adenyl hoa acid cachboxylic tao thanh aminoacyl adenylate)
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va mién PCP (Peptidyl carrier protein - Mién van chuyén peptidyl). Ngoai ra modun 2 s& lién két
vGi mat midn dau cudi c6 tén 1a PCP2b-C3 (Hinh 5) [22].

Tai modun 1, mot D-hydroxycarboxylic acid duoc kich hoat tai mién Al va lién két cong
hoa tri v&i mién PCP1. Cac L-amino acid dwoc kich hoat mién A cua modun thir 2 (A2), duoc
lién két vai mién PCP2a lién ké va bi methyl hoa tai mién Mt (Methylation - Methyl héa).
Céc D-hydroxycarboxylic acid va L-amino acid sau khi dwoc kich hoat béi modun 1 va modun 2
s& bét cap v6i nhau cho dén khi tao thanh cac hexa- hoic octapeptidol (goi la su kéo dai chudi
hinh thanh cac depsipeptide) [22].
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Hinh 5. Céu triic cdc mé dun v con dwong sinh téng hgp CODs [22]

C6 hai mé hinh khéc nhau da dugc dé xuat vé su kéo dai chudi hinh thanh céc depsipeptide.
Thiz nhat 1a md hinh “parallel’. Trong mé hinh nay, chudi depsipeptide duoc hinh thanh bang cach
thém mot dipeptidol bao gom mot hydroxycarboxylic acid di dwoc néi véi mot amino acid bi
methyl héa trong mién C2. Mién PCP2a hozic mién PCP2b hoat dong nhu mét “vi tri chd” cho
dén khi dipeptidol tiép theo duoc hinh thanh. Sau d6, su hinh thanh lién két ester va ciu trdc vong
s& duoc dién ra & mién C3 [22]. Thi hai 1a m6 hinh thang (linear) hoic vong (looping). Trong mo
hinh nay, qua trinh ngung tu caa D-hydroxycarboxylic acid dién ra tai mién PCP1. Sau d6 su kéo
dai cua cac dipeptidol duwoc chuyén qua cac mién PCP1 va PCP 2a/b. Sy hinh thanh lién két
peptide duoc x(c tac trong mién C2 con mién C3 xUc tac cho su hinh thanh lién két ester va tao
nén cau truc vong. Tuy nhién trong mé hinh nay, vai trd cta hai mién PCP2a/b van chua rd rang,
vi chi cAn mét trong hai mién da du dé sinh tong hop san pham cubi cung. P c6 gia thuyét cho
rang mién C1 khdng c6 chirc ning xtic tac tryc tiép vi khi cac enzyme bi cat ngén thiéu mién C1
van c6 thé hoat dong binh thudng. Do d6, mién C1 c6 thé dong vai tro trong viéc on dinh hoic hd
tro qua trinh xc tac [23]. Cho dén nay, co ché sinh téng hop cac CODs chua duoc hiéu biét day du.
Co ché hinh thanh cac CODs c6 phan tir 6 hozc 8 don phan van chua 16 rang, can tiép tuc nghién cau.
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2.3. Hoat tinh va tiém ning wng dung

CODs la nhém hop chat co phd hoat tinh sinh hoc rong. Trong do6, dang chu y la kha ndng
diét con trung, kha nang uc ché sy phat trién cua té bao ung thu va kha nang khang vi sinh vat.

2.3.1. Diét cbn trung

Tinh khang con triing cia CODs dugc phat hién lan dau tién boi Hamil va cong su [24]. Hoat
chat beauvericin tir nAm Beauveria bassiana cd hoat tinh diét con trang manh di vai phd rong
cac loai cbn trung gay hai nhu Artimia salina, Calliphora erythrocephala, Aedes aegypti, Lygus
spp., Spodoptera frugiperda va Schizaphis graminum [25]. Mot s6 cac CODs khac ciing duoc
ghi nhan 1a c6 hoat tinh khang con tring nhu enniatin A tir nAm Fusarium tricinctum [26],
bassianolide phan lap tir nam Beauveria bassiana va Verticillium lecanii [27].

2.3.2. Uc ché sy phat trién caa té bao ung thw

Céc hoat chat CODs c6 kha ning tic ché cua da dang cac dong té bao ung thu khac nhau.
Tiéu biéu nhu beauvericin, beauvericin (A, E, J) c6 kha ning ¢c ché ung thu nguyén bao sgi &
khi xanh chau Phi Vero, té bao ung thu hach bach huyét don nhan & nguoi U-937, ung thu va &
ngudi BC-1, MCF-7, ung thu than kinh trung wong & ngudi SF-268, ung thur bidu M6 té bao &
ngudi KB, té bao ung thu bach cau & ngudi CCRF-CEM, ung thu phdi & nguoi (NSCLC) A549,
NCI-H460, ung thu biéu md tuyén tuy & ngudi MIA Pa Ca-2, bénh bach cau tan huyét & nguoi
HL60, ung thu gan, u nguyén bao vong mac & ngudi Y79... [25]. Enniatin (A, Ay, A2, B, By, G, J)
phan lap tir cac ndm thuoc chi Fusarium, Halosarpheia c6 thé khang dong té bao ung thu gan
Hep-G2 va dong té bao ung thu dai tryc trang HT-29 [3, 5]. Bassianolide phan lap tir nam
Beauveria bassiana va Verticillium lecanii duoc ghi nhan c6 kha ning &c ché su phat trién cua
khéi u, chdng té bao ung thu phoi. Bassiatin va lateritin thé hién hoat tinh khang té bao ung thu
manh khi thir nghiém trén 6 dong té bao ung thu (ung thu tuyén tuy BXPC-3; ung thu va MCE-7,
CNS SF268; ung thu phdi NSC H460; ung thu truc trang KM20L2; va ung thu tuyén tién liét
DU-145) [27]. Cac két qua nghién ciru trén thé gigi cho thiy CODs cé phd uc ché cac dong té
bao ung thu rong trén dudi 14 loai té bao ung thu khac nhau, dang 1a ddi twong hop chat ty nhién
dé cho céc nha khoa hoc tiép tuc quan tdm nghién ctu.

2.3.3. Khéang vi sinh vt

Bén canh kha ning diét con tring va kha nang wrc ché cac dong té bao ung thu, cac hoat chat
CODs tir nam con c6 kha ning khang khuan, khang nam va khang virus. Mot s6 chat CODs nhu
beavericin, enniatin Ji, J3 ¢4 kha nang khang khuan manh, phd rong vi khuan Gram dwong va vi
khuan Gram &m gay bénh cho con nguoi, dong vat va thuc vatnhu Bacillus spp., Bifidobacterium
adolescentis, Eubaterium biforme, Peptostreptococcus spp., Paenibacillus spp., Clostridium
perfringens, Enterococcus faecium, Listeria monocytogenes, Mycobacterium tuberculosis,
Staphylococcu haemolyticus, Agrobacterium tumefaciens, Escherichia coli, Pseudomonas
lachrymans Xanthomonas vesicatoria, Escherichia coli CECT 4782, Pseudomonas aeruginosa,
Salmonella enterica, Shigella dysenteriae, Yersinia enterocolitica va mét sé loai vi khuén lactic
[3, 5, 25]. Khéc véi céc loai hop chat khang sinh thuong gap, CODs khong ngan chan qua trinh
sinh tong hop peptidoglycan ma tin cong hé thong enzyme cua vi khuan. Chinh vi thé hién nay
céc hoat chat CODs dugc coi 14 tAc nhan khéng khuan tiém ning, ¢ thé dwoc sir dung trong giai
quyét van dé vi khuan khang thuéc gay bénh ¢ nguoi va thuc vat [25].

La céc hoat chat duoc sinh tong hop tir nAm nén hoat tinh chéng nam cua CODs tuong ddi
han ché. Tuy nhién ciing c6 nghién ctru chirng minh hoat tinh chdng nim cua mot sé CODs. Theo
Ponhanka va cs, c&c enniatin B, Bi, D, J1, J3 ¢6 kha ning ¢ ché su hinh thanh bao tir ciia nim
Botrytis cinerea [28]. H3n hop giira beauvericin va ketoconazole c6 thé chéng nam Candida
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parapsilosis mot cach hiéu qua trong khi céc chat don 1é khdng c6 hoat tinh [29, 30]. Hn hop
giira ba chit enniatin A, B, C thé hién hoat tinh khang nam Candida albicans [29].

Theo nghién ciu cua tac gia Cha- Gyn Shin va cs, beauvericin la chat &c ché HIV-1 integrase
hiéu qua nhat trong cac hexadepsipeptide duoc nghién ciru. Enniatin ¢6 hoat tinh twong dbi yéu
mac du ¢6 cau triic trong tu [30]. Virus 1a mét trong nhing yéu té gay bénh cho ngudi, dong vat
va thyc vat ma dén nay van lam kho céac nha khoa hoc. Viéc tim kiém cac hoat chat c6 kha nang
khang virus ¢ liéu lugng khong gay doc cho co thé chii van ludn dugc cac nha khoa hoc quan
tam. Céc két qua nghién ctru gan diy cho thady CODs la nhém chét tiém ning, can duoc tiép tuc
nghién cau vé tc dung l1am sang tiém nang va hoat tinh chdng lai cac loai virus nguy hiém khéac
nhu HBV, SARS, HINI1, AlV va Corona virus.

Ngoai kha ning diét con tring, kha nang @c ché su phét trién cia té bao ung thu va kha ning
khéng vi sinh vat, mot s6 CODs con duge xac dinh thé hién nhiéu hoat tinh sinh hoc khac nhu
enniatin (M1, M2, N, O1) chdng ki sinh tring sét rét; beauvericin (F, G, H) chong di tng; PF1022
(A, B, C, E, F, G, H) chdng giun sén; enniatin D, verticilide (A2, As) ¢ ché sy hoat dong cua
enzyme cholesterol acyltransferase (ACAT) tir d6 han ché su hinh thanh cac amyloid & ngudi
bénh Alzheimer,...[3, 4]. Cac két qua nghién ciru cho thiy CODs 1a nhém cac hop chit c6 phd
hoat tinh sinh hoc rong, c6 nhiéu tiém nang trong diéu tri chéng lai cac can bénh do nhiém virus
hodc vi khuan ciing nhu cac loai bénh ung thu. Nghién ctru nay gop phan chimg t6 can diy manh
cac nghién ciru vé nam hoc ¢ Viét Nam, dic biét 1 nhom ndm con tring dang duge quan tam [31].

3. Kétluin

NA4m la céc sinh vat nhan thyuc thudce gidi nam, da dang v6i hon 1,5 tri€u loai udc tinh va hon
150 nghin loai da dugc phat hién va mi€u ta. Sy da dang cia nhém sinh vat nay kéo theo sy da
dang cac hoat chat ctia chiing, CODs tir nAm la nhém hoat chat thién nhién c6 mirc d6 da dang
cao vé ciu truc cling nhu hoat tinh sinh hoc. Cac nghién ctru sau vé hoat tinh cho thiy kha ning
diét con tring, kha niang e ché sy phét trién cua té bao ung thu va kha ning khang vi sinh vt rat
tiém nang ctia cac hop chat CODs, ciing nhu tinh kha thi ciia viéc img dung cac hoat chat nay
trong y hoc va nong nghiép. Hién nay, nhu cau sir dung CODs cho viéc nghién ctru va tng dung
1am sang trong diéu tri bénh trén thé gidi ngay cang cao da chi ra rang can phai day manh nghién
ctru vé CODs, sinh tong hgp CODs, hoat tinh ciing nhu tmg dung CODs & nudc ta.
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ABSTRACT

Structure, biosynthesis, and biological activities of cyclooligomer depsipeptides from fungi

Nguyen Thi Thuy Van?, Nguyen Dinh Viet! and Duong Minh Lam®*
'Faculty of Biology, Hanoi National University of Education
Department of Forensic Science, The People’s Police Academy

Cyclooligomer depsipeptides (CODs) are peptolides, in which their symmetric structure ring
structure has two or more ester bonds formed and alternately arranged between amino and
a-hydroxy acid. CODs belong to four main groups of cyclotetrapeptides, cyclohexadepsipeptides,
cyclooctadepsipeptides and diketomorpholines. These compounds have been mainly isolated
from Acremonium, Aspergillus, Beauveria, Cordyceps, Fusarium, Isaria, Nigrospora,
Peacilomyces, and Verticillium. The biosynthesis of CODs takes place outside the ribosome by
giant multi-domain enzymes called nonribosomal peptide synthetases (NRPSs). Two different
models about the formation of these depsipeptides were proposed. Fungal CODs are known to
exhibit various biological activities, especially insecticidal, antitumoral, antimicrobial and
antiviral activities. Therefore, CODs are considered to be natural substances with extremely
potential applications in medicine and agriculture. This review highlights the structures,
classification, biosynthesis, and biological activities of the fungal CODs.

Keywords: biological activities, cyclooligomer depsipeptides, fungi.
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