90 Nguyén Huy Thudn, Nguyén Van Giang / Tap chi Khoa hoc va Céng nghé Pai hoc Duy Tan 01(68) (2025) 90-98

TAP CHI KHOA HOC VA CONG NGHE DAI HOC DUY TAN @ PAI HQC DUY TAN
DTU Journal of Science and Technology 01(68) (2025) 90-98 R A SIS IR

Peptaibol tu Trichoderma: (;éu tric hoa hoc, phan loai
va sinh tong hop

Peptaibol from Trichoderma: Chemical structure, classification and biosynthesis

Nguyén Huy Thuan®", Nguyén Vin Giang®
Nguyen Huy Thuan®’, Nguyen Van Giang®

“Trung tam Cong nghé Sinh hoc Duoc, Dai hoc Duy Tdn, Pa Nc%ng, Viét Nam
“Center for Pharmaceutical Biotechnology (CPB), Duy Tan University, Da Nang, 550000, Vietnam
bKhoa Céng nghé Sinh hoc, Hoc vién Néng nghiép Viét Nam, Gia Lam, Ha Noi
bDepartment of Biotechnology, Vietnham Academy of Agriculture, Gia Lam, Ha Noi

(Ngay nhdn bai: 21/10/2024, ngay phdn bién xong: 24/12/2024, ngdy chap nhdn dang: 20/01/2025)

Tém tit

Chi ndm Trichoderma c6 nhiéu ing dung khac nhau trong cong nghiép, nong nghiép va y duoc hoc. Nhiéu loai ¢6 vai
tro kinh té quan trong duoc ding 1am ngudn téng hop enzyme, chat khang sinh, kich thich sinh truéng thyc vat, tic nhan
phan hay xenobiotics va ngudn thudc trir sau sinh hoc da dwoc thwong mai héa. Peptaibiotics va peptaibol 1a mot 16p
peptide mach thiang dugc tong hop & cac loai nim, ¢ kha niang khang khudn manh nén dugc xem nhu khang sinh loai
peptides. Bai béo nay trinh bay khai niém, qua trinh sinh tong hop, tach chiét va img dung co ban mot sé loai peptaibol
tir chi ndm Trichoderma.

Tu khoa: Trichoderma; peptaibol; protein; hoat tinh sinh hoc.
Abstract

The genus Trichoderma has a wide range of industrial, agricultural, and pharmaceutical applications. Numerous
members of this genus are of economic importance as sources of enzymes, antibiotics, plant growth promoters, xenobiotic
degrading agents and commercialized biopesticides. Peptaibiotics and peptaibols are a class of linear peptides synthesized
by fungi. This review paper presents the concept, biosynthesis and biological properties of some peptaibols from the
genus Trichoderma.
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1. Giéi thiéu chung tiét ra nhiéu loai enzyme va cac hoat chat
Céc loai nAm Trichoderma phan b rong rii tra_o doi bac hal' (chat bay hm,rchat khong bay
hoi va céac peptides). Do d6, nam Trichoderma

trong dAt va c6 nhiéu vai trd sinh thai hoc quan N o N .
trong nhu ¢ ché ndm gdy bénh va kich thich da dugc nudi cay, phan lap tir nhicu loai dat va
sinh truong thuc vat. Trong thuc tién, chi ndm moi truong khdc nhau ‘Erong dicu ki’én phong thi
ndy cing c6 nhidu mg dung quan trong do nghiém (Hinh 1). Chat tiét tr nam trén moi
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truong nudi cay va dich chiét nam da dugc sir
dung rong rdi trong cac thi nghiém d6i khang
ndm va vi khuan gdy bénh. Co nhiéu loai hoat
chat da duoc phat hién tir nAm Trichoderma bao
gom: polysaccharide, chat bay hoi, chat khong
bay hoi,
Peptaibiotics va peptaibol la 16p peptide mach
thang duoc phat hién 1an dau tién tir dich nam

anthraquinone, peptaibol, v.v.

nudi Trichoderma viride nam 1967. Hoat cht
nay chi yéu dugc san xuit ¢ cic loai ndm gy
bénh trong dat va thuc vat thudc cac chi
Acremonium, Paecilomyces, Emericellopsis va
mét sb loai Trichoderma. Hoat chat thé hién hoat
tinh khang khudn manh nén dwgc xem nhu
khang sinh loai peptides [1, 2, 3].

Peptaibiotics c¢6 cac dai dién dién hinh bao
gém: lipopeptaibol, lipoaminopeptaibol va

lipoaminopeptides. V& mit cdu tric, cic hoat
chét nay co6 chira mot sb6 amino acid khong thude
nhom protein nhu a-aminoisobutyrate (Aib) va
isovaline (Iva). Pau tin cung N-terminal cua
peptide thuong & dang acetyl hoa (trong
peptaibol) hoac acyl hoa (trong peptaibiotics),
trong khi do, dau tan cung C la mdt amino
alcohol nhu phenylalaninol hodc méot sb truong
hop la wvalinol, leucinol, isoleucinol hodc
tryptophanol. Thuat ngit peptaibol xuat phat tir
tén goi ctia cac thanh phan ciu trac bao gom:
peptide, Aib va amino alcohol. Cho t6i nay, co
so dir liéu peptaibol da duoc thiét 1ap voi hang
ngan trinh ty va thong tin cau trac. Ngoai ra,
nhiéu dan xuét peptaibol da dugc tong hop va
duogc li¢t ké, cap nhat lién tuc [2, 3, 4].

Hinh 1. Su bién ddi ciia mau sic va hinh thai cua cac khuan lac nAm Trichoderma trén moi truong dich chiét khoai tay
(Potato Dextrose Agar, PDA). (1) T. cremeum AN 392, (2) T. longipile AN 414, (3) T. viride AN 253,
(4) T. harzianum AN 261, (5) T. atroviride AN 287, (6) T. citrinoviride AN 262 [5].

Gan day, thuat ngit peptaibiome va
peptaibiomics dugc su dung (twong tu nhu
proteome va proteomics) dé md ta sy phan tich
va nghién ctru tat ca cac loai protein va peptides
duoc biéu hién trong mod hodc sinh vat. Hoat tinh
sinh hoc cua peptaibol 1a do chung lién quan t61

su hinh thanh cac kénh dan truyén trong mang
lipid. Do ¢6 tinh chat ludng tinh nén cho phép
tao thanh cac kénh ion phu thudc dién thé nam
rai rac trén mang lipid kép. Vi du, alamethicin la
mdt peptaibol do 7. viride tong hop, co thé tao
thanh kénh nhan tao thdm dugc ion Ca®' trén
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mang plasma chromaffin. Cac loai peptaibol
khéac nhu harzianin HA V va saturnisporin SA
IV, khi tham gia trong t6 hop ciu tric clia mang
lipid phang trung tinh, thic day hinh thanh cac
kénh dan truyén phu thudc dién thé [6].

2. Sy tong hop peptides

Sy da dang trong céu trac va thanh phan
amino acid cua hoat chét peptide dugc bit ngudn
tir qua trinh sinh tong hop. Trong qua trinh tong
hop cac khang sinh peptide khong phu thudc
ribosome (non-ribosomal peptide antibiotic,
NRPA), cac amino acid dugc hoat héa bdi mot
phitc hé enzyme va sy hinh thanh lién két
peptide xay ra ma khong can ¢ su tham gia cua
ribosome. Peptaibiotics va peptaibol, do chua
thanh phan 13 cic amino acid khong pho bién,
cling dugc dua vao nhom hoat chét nay. Vi du,
su tong hop cia alamethicin chtra 18 peptide
vong da dugc nghién ctru ¢ loai 7. viride. Nguoi
ta da ching minh rang dich chiét nim khong

chira acid nucleic va ribosome c6 thé xiic tic tong
hop alamethicin [3, 6]. Phitc h¢ enzyme NPRS
(Non-ribosomal peptide synthetases) san xuat ra
nhiéu loai peptide bac hai & vi khuan va nim. Mic
du cdu tric da dang nhung hau hét cac hoat chat
nay déu chia sé con duong tong hop chung: co
ché phtic hé enzyme sir dung khuon thio. Nhiing
phirc hé enzyme nay sir dung nhiéu tién chat khac
nhau (bao gdm céc amino acid khong c6 ban chét
protein va hydroxyl hoic carboxylic acid) dé tong
hop nén ciu trac khung, rdi tir d6 tiép tuc bi N-
methyl hoa, acetyl hoéa hodc bi khir. Cac thanh
phan cia chudi peptide dau tién dugc hoat hoa
dudi dang acyl adenylates, qua trinh nay co tiéu
hao ATP. Su hoat hoéa nay xdy ra tuong tu nhu
hoat h6éa amino acid do enzyme aminoacyl-tRNA
synthetases xuc tac, tuy nhién, khéng co chat
trung gian tRNA dugc tao thanh, thay vao do
peptide synthetases tao ra lién két hoa tri cua
amino acid hoat hoa dudi dang hop chét carboxy
thioester (Hinh 2).
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Hinh 2. So db téng quat mé ta qua trinh hoat hoa co chat trong hé théng da enzyme téng hop peptide [3].
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Enzyme peptide synthetase c6 cau triic dang
module va mdi module 12 mot don vi ban tu dong
(semi-autonomous unit) thuc hién nhan di¢n, hoat
hoa va cai bién mot chirc héa hoc (a single
residue) trong thanh phan cia peptide. Mdi
module c6 thé duoc chia ra thanh 3 vi tri lap lai.
Céc vi tri nay thuong dugc goi 1a vung (domain)
¢6 chirc nang khac nhau bao gom: adenyl hoa
(ving A), thio hoa (vung T) va tring ngung (vung
C, condensation). Nhu vay, cac domain cua phirc
hé enzyme cung cip khudn mau dé hinh thanh
trinh tu peptide dugc xac dinh trudc. Phan Ung
kéo dai dwoc xiic tac boi mot cofactor gin
enzyme c0 tén goi la 4’-phosphopantetheine [7].

Céc phurc hé enzyme tong hop peptide khong
phu thudc ribosome c6 thé san xuat mot hdn hop
peptaibol trong qué trinh nudi cdy. Su phtc tap
vé mit ciu triic va sb lugng cta san pham duoc
do ludng bang cach bd sung vao dich nudi cac
loai amino acid dic hiéu. Vi du, su bd sung Aib,
acid glutamic hodc arginine vao dich nuoi 7.
harzianum dan toi tong hop mot sé din xuét
peptaibol moéi c6 ham luong Aib cao; tuong tu
tir dich chiét cua ching 7. longibrachiatum da
thu dugc cac peptaibol chira gdc glutamine ham
luong cao [8].

Céc nghién ctru sinh tong hop alamethicin da
chi ra rang dau tan cung N bi acetyl hoa va céc

HO

D E

gdc amino alcohol ¢ dau tan cung C duoc xuc
tac boi enzyme alamethicin synthetase. Cu thé,
enzyme ndy xuc tac sy acetyl hoa, chuyén nhom
acetyl-CoA dén amino acid dau tién cua hoat
chat alamethicin. Tir dich nudi cdy cua T, viride,
mot hon hgp ciia peptaibol chira 20 nhém chirc
(tham gia hoat hda mang) la alamethicin da dugc
phan lap [9].

Sau ndy, bang cach sir dung k¥ thuat PCR da
cho phép khuéch dai nhanh va dic hiéu trinh tu
DNA ma hoda cho enzyme peptide synthetase &
cac loai Trichoderma. Cac nha nghién clru da
tim ra khéi lugng phan tir cia peptide synthase
& T. virens chiu trach nhiém tong hop céc 16p
peptaibol 1a 2.3 MDa [10, 11, 12].

3. Cac loai peptaibol & Trichoderma

Peptaibol 1a loai polypeptide mach thang va
ludng cuc. Thanh phan bao gdm tir 5-20 gbc
amino acid, chiém ty 18 cao 1a cac loai amino
acid o,0-dialkyl hoa, khong co ban chét protein
va cac chuc hoa hoc a-aminoisobutyrate (A,
Aib), isovaline (B, Iva) va 2-amino-6-hydroxy-
4-methyl-8- oxodecanoic acid (C, AHMO). Pau
tan cung C chura amino alcohol thuong la loai
phenylalaninol (D) hodc leucinol (E) hoac 2-
[(2'-aminopropyl)methylamino]ethanol (F,
AMAE); nhom N-acyl thuong 1a acetyl (Hinh 3).

Hinh 3. C4u tao ciia mot s6 loai o amino acid khong c6 ban chét protein (A-C) va céc cu triic p-amino alcohols (D-F)
dugc tim thay trong peptaibol.
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Peptaibol dugc chia thanh 3 nhom khac nhau
tly thudc theo do dai chudi amino acid [3, 6].

- Peptaibol trinh ty dai chua tir 18-20 gbc
amino acid, vi du: alamethicins 47 hoac
trichorzianins.

- Peptaibol trinh ty ngan chira tir 11-16 gbc
amino acid, vi du: harzianins.

- Lipopeptaibol ¢6 6 hodc 10 gc amino acid,
trong d6 amino acid & dau tan ciing N dugc acyl
héa bodi mot chudi acid béo ngin (octanoic,
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decanoic hodc cis-dec-4-enoic acid), vi du:
trichogin A IV, 15.

Cong thirc hoa hoc cua peptaibol cu thé tuy
thudc vao thanh phan amino acid va cic nhom
chure hoéa hoc nhung ndi chung ching c6 dang:
H — (trinh ty amino acid) - OH. “Trinh ty amino
acid” 1a cac amino acid dugc hinh thanh tur qua
trinh sinh t6ng hop theo so d6 trong Hinh 2. Cau
trac cua mot s loai peptaibol duoc thé hién
trong Hinh 4.
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Hinh 4. C4u tric hoa hoc cua mét sb loai peptaibol thuong gip bao gdm alamethicin F50, trichokindin Illa,
harziarin HB 1, trichorzin HA 1 va trichokonin Ib [3,6].

Céc chung loai Trichoderma c6 kha nang
tong hop tat ca 3 nhom peptide trén, vi du
trichoaureocins dugc phan 1ap tu 7. aureoviride.
Tac gia Marik va cong sy [13] da su dung
phuong phap HPLC-ESI-MS phan tich ciu triic
peptaibol tir T koningiopsis va T. gamsii. Két
qua cho thay cac peptaibol méi chira 19 amino
acid c6 trinh tu tuong tu nhu mot s6 loai
peptaibol di biét bao gdm: trikoningins,
tricholongins, trichostrigocins, trichorzianins va

trichorzins. Mgt nhom peptaibol mo1 da duogc
phat hién & loai 7. koningiopsis va dat tén la
“Koningiopsin”.

Hoat tinh sinh hoc ctia hdn hop céc peptaibol
dugc san xuat tir hai chung 7. koningiopsis va T.
gamsii ndy da duogc thir trén cac ching nam soi
(Alternaria alternata SZMC 16085, Rhizoctonia
solani SZMC 6252], Fusarium solani SZMC
11467, v.v...), nAm men (S. cerevisiae CGMCC
2395 va C. albicans CGMCC 2538) va vi khuan



Nguyén Huy Thudn, Nguyén Van Giang / Tap chi Khoa hoc va Céng nghé Pai hoc Duy Tan 01(68) (2025) 90-98

(Micrococcus luteus, S. aureus, P. aeruginosa
va E. coli). Két qua trc ché thu dugc phu thudc
vao cau trac thanh té bao cua mdi loai sinh vat
thr nghiém. Vi du E. coli ¢6 kha nang khang lai
peptaibol manh hon so v&1 P. aeruginosa.
Alternaria alternata man cam nhat véi dich chiét
tir 7. gamsii trong sO cac chung duge thir nghiém
theo trinh tu sau: 4. alternate > Fusarium solani
> Rhizoctonia solani > Phoma cucurbitacearum,
v.v... [14].

Tuong tu, nhém nghién ciu da so dung ky
thuat HPLC-ESI-MS tim hiéu su da dang vé cAu
trac cua 17 loai Trichoderma thudc nhanh
Longibrachiatum bao gdm: T. aethiopicum, T.
andinense, T. capillare, T. citrinoviride, T.

effusum, T. flagellatum, T. ghanense, T.
konilangbra, T. longibrachiatum, T. novae-
zelandiae, T. pinnatum, T. parareesei, T.

pseudokoningii, T. reesei, T. saturnisporum, T.
sinensis va T. orientale. Két qua thu dugc cho
thdy chi1 yéu céc peptaibol co chira 20 gbc amino
acid nhu trichobrachins, paracelsins,
suzukacillins, saturnisporins, trichoaureocins,
trichocellins,

longibrachins, hyporientalins,

A A > A -
Nuéi cay chung nam Trichoderma
trén méi treong ran

Kiém tra va dinh gia
hoat tinh sinh hoc

cua peptaibol

Nuéi ciy long tao
sinh khéi 16n

Xic dinh trinh tw va ciu tric

95

trichokonins, v.v. Dac biét peptabol méi chira 19
géc amino acid dugc dat tén la brevicelsins.
Nghién ctru md phdng dong hoc phan tir da duoc
tién hanh véi cac peptaibol nhu paracelsins B, H
va brevicelsins I va IV. Két qua 1a da quan sat
thdy nhiéu cac cau triic xoan dc c6 do udn cong
cao, gan gidng dang kep toc va véi cau tric dang
thang trong phan tir peptaibol nay. Dich chiét
peptaibol tir nAm 7. reesei da duoc thir nghiém
hoat tinh v¢i cac ching nam soi, té bao dong vat
va hat nady mam Arabidopsis thaliana. Té bao
than va tinh trung lon duc thé hién muc do nhay
cam cao v6i dich chiét peptaibol. Bac biét, dich
chiét c6 nong d6 peptaibol > 0.3 mg/ml di {rc ché
su nay mam cua hat 4. thaliana [14].

4. Mot s6 diéu kién nudi cAy nam Trichoderma
dé tong hop peptaibol va phwong phép tich
chiét

Moi trudng nudi thuong phai chira ngudn
carbon, nitrogen va phosphate, canxi, kali,
magie, sit, mangan, dong, kém nhu cac nguyén
t6 vi luong. Peptaibol phéan lap tir dich nudi 7.
harzianum trén moi truong chira khoai tdy va

dudng 6C [15].
4

Sang loc peptaibol bang LC-MS

Boennnnnne
i

e 1)

Phin tich két qua MS

Hinh 5. Qua trinh nudi cdy, tach chiét, phan tich thanh phan peptaibol va thir nghiém hoat tinh sinh hoc.
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Peptaibol dugc tach chiét tir dich 1én men va
/ hodc khuan ty vé&i cac dung méi hitu co khac
nhau nhu: ethyl acetate, ethanol va butanol. Cac
peptides nay sau d6 dugc phan lap va tinh sach
bang cac k¥ thuat sic ky st dung resin loai
XAD-2, sic ky loc gel Sephadex LH-20 (sur
dung MeOH lam dung dich rira giai) hoic sic ky
hap thu (SiO2 v6i hé dung méi CH2CI2—
MeOH). Cac phuong phap nay sau dé dugc tién
hanh sir dung thiét bi HPLC diéu ché hoic ban
diéu ché vé6i pha tinh 1a cot C18, C8 hodc cot
chua silica ddo pha RP-18 (dung moi rua giai la
MeOH-nudc¢ hoac acetonitrile-nudce) [16, 17].

Phan tich peptaibol bang TLC trén nén silica
gel va nhudom véi hdn hgp anisaldehyde-
sulfuric, sau d6 nung néng ban mau & 100 —
110°C /5 phat.

Dich chiét tho tir nAm duoc phan tich bang
thiét bji HPLC-DAD dé nhan dién céc ching
Trichoderma. Pay la phuong phap phéan tich
nhanh, nhay va tin cady thuong duoc su dung dé
xé4c dinh cic nhom chét trao d6i thir cap. Ngoai
ra, ngudi ta st dung cac k¥ thuat khac nhu phd
tia X, quang phd ludng sic tron (Circular
Dichroism) va NMR dé phan tich chi tiét cu
tric cua peptaibol [18, 19].

Van Bohemen va cac cong sy [20] da phat
trién phuong phap LC-MS dinh luong peptaibol
trong dich chiét chung ndm bién T
longibrachiatum (MMS 151). Cac két qua
nghién ctru d chi ra rang thoi gian nudi cdy nam
t6i wu dung cho phan tich 1a ngay thir 9 voi ndng
do sinh khéi dat duoc 1.4 +0.2% va 2.3 + 0.4%
tuong mg vai viée phan tich peptaibol c6 chidu
dai 11 va 20 gdc amino acid. Nghién ctru ¢ mo
rong d6i voi 13 ching Trichoderma khac nhau
va tuyén chon dugc 3 ching co ky hiéu MMS
1541, MMS 639 va MMS 151 c6 thé tong hop
cac peptaibol chira lan lugt 18, 19 va 20 gbc
amino acid v&i san lugng dat twong ung 1a 0.4,
0.4 va 2.1% [20]. So d6 qua trinh nudi cdy, tach

chiét, phan tich thanh phan ciia peptaibol va thir
hoat tinh sinh hoc dugc minh hoa trong Hinh 5.

5. Cac dac tinh vat ly va hoa hoc ciaa peptaibol

Thanh phan amino acid chu yéu dugc tim thay
trong peptaibol la a-aminoisobutyrate (Aib) va
glutamine, trong d6 Aib chiém téi 40%. Cac
peptaibol ngan thudng co ty 1¢ Aib thip hon so
vO1 voi peptaibol dai, thuong chi tir 14-56% [21].

Ham lugng amino acid ludng cuc 16n co vai
trd quan trong véi cac peptide nam xuyén mang.
Nhirng amino acid nay tham gia hinh thanh kénh
dan truyén trén mang phospholipid. Cac amino
acid thom dugc tim thay khong thuong xuyén
trong peptaibol, chi chiém c¢& 4%. Cac amino
acid co ban nhu histidine, arginine, lysine,
aspartic acid tich dién am, cysteine chua sulfur
va methionine hau nhu khong tim thiy & cac loai
Trichoderma [22].

6. Mot s6 wng dung tiéu biéu ciia peptaibol tir
chi nAm Trichoderma

Peptaibol tir chi nidm Trichoderma dugc
nghién ctru rong rai vi tinh an toan va hi¢u qua
cao trong nhiéu mg dung thyc tién. Cac tng
dung
Trichoderma dac biét tir loai T. harzianum.

tiéu biéu cua peptaibol tr ndm

Khang khuan va khang nAm. Peptaibol c¢6 kha
ning tiéu diét va trc ché su phat trién ctia nhiéu
loai vi khudn va nim gay bénh trén cay trong.
Do d6, ching nim Trichoderma 1a mot thanh
phan quan trong trong cac thude trir sau sinh hoc
[3,6]. Gan ddy, ngudi ta dd nghién ctru sir dung
ching Trichoderma Brev T069 1am thudc trir sdu
sinh hoc md&i. Chung nay dugc 1én men trén co
chit 1a vo san. Str dung liéu lugng 107 bao tir
nam/ 1 gram dat c6 hiéu qua kiém soat sinh hoc
dat mirc 64.65% d6i v6i bénh héo rii do nim
Fusarium giy ra & chudi. Nhu vay thudc trir siu
sinh hoc Trichoderma c6 vai tro quan trong
trong bao v¢ thuc vat, cé thé thay thé cho mot sb
loai thudc trir sau téng hop doc hai véi moi
truong [23].
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Ung dung trong coéng nghiép thuc pham:
Peptaibol c¢6 thé duogc nghién ctu dé sir dung
trong viéc bao quan thuc pham, ngan ngira su
phat trién ctia nAm mdc va vi khuan gay hu hong
thuc pham [5,6]. Alfaro-Vargas va cong su
(2022) da béo céo viéc st dung dich chiét nAm
T. asperellum c6 chura peptaibol trong viéc diét
nam Alternaria alternate, chuyén gay hai trén ca
chua. Nghién ctru cho thdy rang peptaibol c6 kha
ning giam sy phat trién ctia vi nim trén bé mat
thuc pham, gitip kéo dai thoi gian bao quan va
duy tri chat lugng thyc pham [24].

Ung dung trong y hoc: Cac nghién ctru gan
day cho thay peptaibol co thé c6 tiém ning trong
diéu tri mot s6 bénh do vi khuan va ndm gay ra,
mo ra co hoi cho phat trién cac loai thudc khang
sinh méi [2,3]. Dalla Torre va cong su (2023) da
nghién ciru vé viée str dung dan xuét peptaibol,
trichogin GA IV, chong lai mét s6 tac nhan giy
bénh co hoi da khang thudc. Cu thé, trichogin GA
IV 1a mét peptaibol chudi ngén co tac dung chong
lai cac vi khuan Gram duong khang thuéc manh
bao gdm Staphylococcus aureus, Acinetobacter
baumannii, va ca mot sb chung Pseudomonas
aeruginosa khang thudc mé rong [25].

7. Két luin

Peptaibol tach chiét tir chi nAm Trichoderma
12 mot nhom céc peptide c6 khdi luong phan tir
nho va chira céu tric vong dic trung. Thanh
phan amino acid bao gom céc loai hiém gap gitip
cho peptaibol c6 kha nang tuong tic vdi mang
sinh chit cia vi sinh vat (vi khudn va ndm) va
tao ra cac hoat tinh sinh hoc dac trung. Cho toi
nay, ngudi ta da tim hiéu dugc mot s6 qua trinh
sinh tong hop ciia peptaibol & vi sinh vét. Cac
qué trinh tach chiét peptaibol va xac dinh thanh
cong cau trac hoéa hoc thong qua cac phuong
phap quang phd. Mot sb ing dung cuia peptaibol
da dugc nghién ciru va trién khai trong thuc tién
nhu st dung lam thude trir sdu sinh hoc, ung
dung trong cong nghiép thuc pham va y hoc.
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