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N1 dung nghién cuu:

Phyc hoi cac dong nam Trichoderma duoc phan 1ap tir nhitng dia diém khéc
nhau ¢ Viét Nam (10 mau), cic mau nay chi dugc dinh danh dya vao hinh thai
hoc ciia cac dong ndm va nhitng dong Trichoderma ciia nudc ngoai (10 mau)
tir nhitng 6ng nghiém chira bao tir.

Nhén sinh khoi, thu sinh khoi nam.

Ly trich thu DNA.

Thuc hién phan tng PCR khuéch dai vung ITS1 — 5,8 — ITS2 bang primer
ITS4, ITS5 va khuéch dai ving tefl — tef2 bang primer ElongR, ElongF cua
cac dong ndm Trichoderma .

Poc trinh tu san pham PCR cua dong Trichoderma trén ca vung khuéch dai
bang cdp primer ITS4, ITS5 va cidp primer Elong R, Elong F; so sanh véi co
so dir liéu (NCBI) dé danh gia mirc do twong dong ciia ving ITS1-5,8-1TS2 va

ving tefl — tef2 tir d6 xac dinh chinh xac tén loai ctia timg dong nam.

Két qua dat duoc:

T4t ca 20 dong nam Trichoderma cta Viét Nam va nuée ngoai déu phuc hoi va
thu duoc sinh khdi can cho ly trich DNA nhan s6i ndm.

Ly trich DNA t6ng sb.



- Chay PCR bang cip primer ITS4, ITS5 va cap primer Elong R, Elong F trén 4

dong T.harzianum (T4), T.koningii (T6), T.asperellum (T19), Trichoderma spp. (2

— 41 — 2) va dong T.harzianum (GJS 00-39 — mdu Trichoderma cuia nuréc ngoai da

dwoc dinh danh) dang lam mau doi chiing

- Tién hanh khuéch dai ving rDNA — ITS va ving Tef v6i 2 cip primer: ITS1-

ITS2 thu dugc san pham khuéch dai c6 kich thudc 670 bp (cin cir trén thang

ladder), trong ti nhu trén ddi véi cip primer: ElongR, ElongF thu duoc san phdm

khuéch dai c6 kich thudc 260 bp (cin cur trén thang ladder) trén 4 dong

Trichoderma cta Viét Nam va 1 dong ddi ching cua nude ngoai Trichoderma

harzianum.

- Giai duogc trinh tu vang ITS1 — 5,85 — ITS2 va vung Tef ctia dong Trichoderma

harzianum (T4)

- So sanh trinh ty DNA vung ITS1 — 5,8S — ITS2 gitta dong Trichoderma nghién
ctru véi nhitng dong Trichoderma trén co s dit liéu NCBI va dua vao phan mém
CLUSTALX.

= Khang dinh T4: Trichoderma asperellum,

» Kich thudc cuia ving ITS1 — 5,85 — ITS2 1a 54 Sbp.

» Kich thudc vung Tef 1a 223bp.

* Trinh ty nucleoted ¢ vung ITS1 — 5,85 — ITS2 cua dong Trichoderma
asperellum (T4) cua Viét Nam so vdi dong Trichoderma asperellum c6 mirc do
tuong dong 1a 98%.

* Trinh ty nucleoted & vung Teflfw — Tef2rev cuia dong Trichoderma
asperellum (T4) cua Viét Nam so vdi dong Trichoderma asperellum c6 mic do

tuong dong 98%.
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DANH SACH CAC CHU VIET TAT

dNTP: 2’ — dideoxynucleotide — 5’ — triphosphate.
dATP: 2’ — dideoxyadenine — 5° — triphosphate.
dCTP: 2’ — dideoxycytosine — 5° — triphosphate.
dGTP: 2’ — dideoxyguanine — 5’ — triphosphate.
dTTP: 2’ —dideoxyadenine — 5’ — triphosphate.
EDTA: Ethylene Diamin Tetracetic Acid.

ETS: External Transcribed Spacer.

ITS: Internal Transcribed Spacer.

LSU: Large Subunit.

NCBI: National Center for Biotechnology Informatic.
PCR: Polymerase Chain Reaction.

rDNA: ribosomal DNA.

RAPD: Random Amplified Polymorphism DNA.
RNA: Ribonucleic acid.

RFLP: Restriction Fragment Length Polymorphism.
SDS: Sodium Dodecyl Sulfate.

SSU: Small Subunit.

Taq: Thermus aquaticus..

TAE: Tricacetic ethylene diamine tetra acetate.

TE: Tris ethylene diamine tetra acetate.

Tm: Melting Tempereture.
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PHAN 1: MO DAU

1.1 Dit van dé

Ngay nay nhitng vin nan vé méi trudng sinh thai, moi trudng sbéng cua con
ngudi vat nudi cling nhu nhitng van dé vé an toan thuc phim va sirc khoé cong dong
ngay cang dugc quan tAm nhiéu hon, khi ma nhitng ca cap ctru vi ngd doc do an phai
rau qua chtra du luong thude trir sdu va thude kich thich sinh truong ngdy mot ting
1én.

Cong ngh¢ hoa hoc phat trién kéo theo viéc san xuat hang loat thubc bao vé
thuc vat tir cac loai hoa chat tong hop. Chung ta khong thé phii nhan kha ning diét trir
siu bénh, con trung, nidm, vi khuan giy bénh trén ciy trong cua nhiing san pham
thude béo vé thuc vat cd nguén géc ho4 hoc 1 rat nhanh va hiéu qua. Thudc kich
thich sinh trudng c6 nguén gdc hoa hoc ciing tac dong nhanh chong lén su sinh trudong
cua: cu, qua, than, 14 cay tréng. Nhung h¢ luy cua thudc bao vé thuc vat va thude
kich thich sinh trudng c6 ngudn gbc hoéa hoc d6 13 sy tan pha nhanh chong moi truong
sinh, gy tinh trang 6 nhiém dat dai, ngudn nudc va ca khong khi, tir d6 gy hai cho
stuc khoé cho con nguoi va vat nudi, ti€u dié¢t ca nhitng loai thién dich c6 loi cho dat
dai va cay trong, 1am pha v& can bang sinh thai giira cac giong loai, gay tinh trang ngd
doc c6 thé dan dén chét nguoi.

Hon thé nita, xu hudng cia thoi dai doi hoi nghiém ngic hon nhimg chi tiéu
vé an toan thuc pham néi chung va an toan khi sir dung rau qua néi riéng. Vi thé can
phai tim ra nhiing giai phap vira giai quyét nhitng van dé sau: mot 1a: van nan vé moi
do nhitng loai thudc hoa hoc rdi sé& tac hai ngay mot nhiéu hon dén mai sinh va st
khoé cong ddng; hai la: d& dam bao chi tiéu an toan cho mdi trudng sdng; ba la: tim
dau ra cho nong san Viét Nam trg nén can thiét va cap bach, khi Viét Nam gia nhap
WTO.

Vi vay huéng phat trién néng nghiép bén viing 1a giai phap toi wu dé giai

quyét nhiing van dé néu trén. Budc dau tién 1a can thay dan thuoc bdo vé thyc vat co



ngudn gdc hoa hoc sang viéc dung nhitng ché phdm c6 ngudn gbc sinh hoc. Nam
Tricoderma 13 loai ndm d6i khang manh, c6 phd ddi khang rong 16n ddi véi cac loai
nam gdy bénh va sau bénh hai cy trong. Ngoai ra, nAm Tricoderma con c6 kha ning
kich thich su phat trién cta b ré cay trong khi co xir Iy Trichoderma; vi thé ndm
Tricoderma tré thanh nguén sinh vat tuy nhién hiru ich va hi¢u qua trong viéc tao ra
nhitng ché pham sinh hoc phong trir nAm bénh cho cay trdng va nhitng san pham kich
thich sy phat trién cua bd ré nho vao kha nang loai bo mam bénh & bd ré cay cua nim
Tricoderma giup cho cdy khoé manh hon thi kha ning hap thu chat dinh dudng cua
cdy ciing t6i uu hon.

Tuy nhién nhiing nghién ciru vé hinh thai hoc, vé cic phan mg sinh hod hay
qua phuong phap tuyén chon cac dong nim theo phuong phéap co dién can thoi gian
dai ma két qua khong chinh xac. Cung véi su phat trién vuot bac ciia cong nghé sinh
hoc va sinh hoc phan tir véi nhiéu k¥ thuat hién dai nhu PCR, RFLP, AFLP, RAPD
d3 duoc xem nhu cong cu hitu ich vi thoi gian tién hanh thi nghiém cho dén luc cho ra
két qua can thoi gian ngin , chinh xac trong nghién ctru tinh da dang di truyén, biéu
hién cta gen lién quan dén co ché tac dong cua sinh vét.

1.2 Muc dich nghién ctru
Khuéch dai ving gen ITS —rDNA va ving Tef cac ngudn ndm Trichodema tir
d6 giai trinh tu doan DNA khuéch dai, dinh danh cac dong nim Trichoderma.spp.
1.3 Yéu ciu
- Phyc hdi cac dong ndm Trichoderma tir nhitng dng nghiém chtra bao tir.
- Nudi cay va nhén sinh khdi cac dong nam.
- Thu sinh khéi va nghién mau ndm.
- Ly trich DNA cua cac dong nam.
- Thyc hién quy trinh PCR: khuéch dai ving gen ITS1 — 5,8 S — ITS2 va ving
Teflfw — Tef2rev cua cac dong ndm Trichoderma.
- DPoc trinh ty ving gen ITS1 — 5,8 S — ITS2 va ving Teflfw — Tef2rev tryc tiép
tir san phdm PCR va so sanh cac théng tin tir co s dir lidu NCBI dé d6i chiéu

xac dinh tén loai.



PHAN 2: TONG QUAN TAI LIEU

2.1 Giéi thiéu vé nAm Trichoderma
2.1.1 Phéan loai

Gioi : Fungi

Nganh : Ascomycota
Lop: Euascomycetes
Bo: Hypocreacea

Gidng:  Trichoderma
2.1.2 Ngudn goc
Trichoderma 1a mot loai nam dat. Chung duoc tim thidy khiap moi noi trur
nhiing vi 46 cuc Nam va cyc Bac. Nam Trichoderme pho bién trong nhiing khu rimg
nhiét doi am hay can nhiét d6i, chiing trén ré cay, trong dat hay séng trén xéac sinh vat
da chét, xac ba hitu co hay ki sinh trén nhiing loai nim khiac. Mdi dong nidm
Trichoderme spp. khac nhau s& yéu cau nhiét do va d6 am khac nhau (Gary E.
Harman 2000).
Trichoderma phat trién & trong dat c6 do pH tir 3,5 cho dén 7 nhung khong thé
phat trién trong diéu kién pH nho hon 3,5, phat trién tot & do pH trung tinh.
2.1.3 Pic diém hinh thai
Trichoderma 13 mot loai nam bat toan, sinh san vo tinh bang dinh bao tir tir
% Khuén ty: Khudn ty ctia vi nAm khong mau, cudng sinh bao tir phan nhanh
nhiéu, & cudi nhanh phét trién thanh mot khdi tron mang cac bao tir tran khong co
vach ngin, khong mau, lién két nhau thanh chim nho & dau canh nhd chit nhay. Bao
ttr hinh cau, hinh elip hoac hinh thudn. Khuin lac ndm c6 mau trrfmg hoac tur luc
trang dén mau lyc, vang, xanh. Cac ching nam Trichoderma phat trién rat nhanh,
chung c6 thé dat dudng kinh khuén lac tir 2-9 cm sau 4 ngay nudi cay ( Bui Xuan
Pong, 1982. Nhém nam Hyphomytes & Viét Nam. Tap I. Nha xuét ban Khoa hoc va
ky thuat, Ha Noi).



T. harzianum
KRL-AG2

e TN : A —~ £
Hinh 2.1 Khuén ty va co quan
sinh bao tir (Gary.J. Semuels).

Hinh 2.2 S¢i nim phit trién trén méi trwong
PDA (vung xanh chia bao tir, vung trang
khong chira bao tir).(Gary. J. Semuels)

% Bao tir: C6 mau xanh dic trung, nhung ciing c¢6 thé c¢6 mau traing nhu T.virens
hay vang hay xanh xam tuy thudc vao dong ndm. Bao tir ludn don bao, hinh elip,
ovan, hinh cdu, hay hinh chit nhat va da sb cac bao tr thi tron lang. Kich thudc bao
tir cia nam Trichoderma khéng qua 5 pm.

< Bao ttr chdng chiu — chlamydospores (theo Gary J.Samuels 2004):

Chlamydospores 1a nhing cu tric dang ngi 1am ting kha ning song sot trong
dat- moi truong séng nguyén thuy cua Trichoderma. Chlamydospores ¢ thé duoc
dung dé diéu ché chat kiém soat sinh hoc do kha ning song sé6t manh mé cta chung
trong moi trudng khong dugc cung cép chat dinh dudng.Chlamydospores ctia nAm
Trichoderma harzianum cé thé ton tai 110 -130 ngay du khéng cung cip chat dinh
dudng.

2.1.4 Pic diém sinh thai

Piéu kién phat trién t&i wu ctia ndm 25- 30°C. Mot vai loai phat trién tot &
35%C. Mot sb it phat trién tét & 40°C (Gary J. Samuels, 2000). Tuy nhién, theo Prasun
K. Mukherjee va Kanthadai Ragh (1997) thi da sé cac loai Trichoderma phat trién
manh & 25- 30°C, phat trién chdm & 35°C -37°C. Hinh thai khac nhau khi & nhitng
nhiét d6 khac nhau. O 35 oc ching tao ra nhiing khuén lac ran di thuong véi sy hinh
thanh bao tir nho va & mép bt thuong, & 37 °C khong tao ra bao tir sau 7 ngdy nudi

cay.



2.1.5 Co ché tac dong ciia nam Trichoderma Ién nam giy bénh cAy trong

Néam Trichoderma dugc st dung dé bao vé cay trong chéng cac bénh do ndm
hai (Pythium, Phytophthora, Rhizoctonia, Sclerotinium, Botrytin, Fuaorium) gay
bénh trén céc loai cdy trong nhu: Béng, nho, bip, ddu nanh, man. Nam Trichoderma
khong nhitng anh hudng tryc tiép 1én mam bénh ma con anh hudng gian tiép 1én hé ré
gia bang kha ning loai bé mam bénh hay ho tro cung cap chat dinh dudng cho ciy
(theo Gary J.Samuels 2004).

Harman .E. Gary (2000) : m6 ta hién twong Trichoderma ky sinh trén nam gay
bénh la hién tugng “giao thoa soi nam”. Hién tuong giao thoa gém 3 giai doan:

(1) Soi ndm Trichoderma bao vay iy soi nAm gay bénh.

(2) Soi ndm Trichoderma that chit 1iy soi nAm gay bénh.

(3) Soi ndm Trichoderma dam xuyén 1am thang sgi ndm gdy bénh lam cho

chat nguyén sinh trong sgi ndm gay bénh bi phan huy va din dén sgi nim

gy bénh sé& chét.

I QU AGRIC

Hinh 2.3 Hé s¢i nam Trichodermaky  Hinh 2.4 S¢i nam Trichoderma iin

sinh trén khuén ty nam R.solani. mon vich té bao tao 16 hdng trén
(Harman, 2000) s¢gi nam R .solani (Harman, 2000)

Theo Gary J.Samuels 2000: Khi cong sinh trén r&, nidm Trichoderma in mon
ky sinh va mat khac danh chat dinh dudng tir nhiing loai ndm khac. Chiing phat trién
manh cho cé hai co ché ky sinh vao cac loai nAm khac va ting su phat trién cta cay va

ré. N6 bao gom céc co cheé sau:



Nam ki sinh

- Su khang sinh

- Su canh tranh dinh dudng

- Chiju dung su cing thing, ting cudng phat trién cua ré cay.

- Hoa tan,c6 dong dinh dudng vo co.

- Gay ra sy d6i khang.

- Enzyme lam mat hoat tinh ctia cic mam bénh.

< Pythium

Hinh2.5 Trichoderma Ky sinh trén
Pythium giy bénh trén ré cay ho
dau (Trichoderma nhuém mau
vang Pythium nhu¢m mau luc)
(Harman, 2000)

Hinh 2.6 sw xdm chiém cia vi
khuian giy bénh lén ré cay
bip va mic d tieu diét vi
khuin ciia nAm Trichoderma
(Harman, 2000)

2.1.6 Co ché d6i khang ciia Trichoderma dwgc mé ta nhw sau

2.1.6.1 Khang sinh

n Gliotoxin va gliovirin: dugc san xuat bai T.virens va chung kiém ham sy phat
trién ctia cac loai Rhizoctonia va Pythium.

. Alkynpyroses (huong dira) duoc san xudt boi: T.atroviride, T.konigii,
T.hamatum. Hoat dong cua Phytotoxin c6 thé ngin can sy nay mam cta nhitng nodn

bao tir cia nam gdy bénh Phytophthrora cinnamomea va bao tir

cinnerea.

cua Botrytis



. Isonitriles duwgc san xuit boi T.hamatum, T.harzianum, T.viride, T.konigii,
T.Polysprum han ché sy phat trién cua nhimg nim bénh.
. Peptalbols: dugc san xuat tir  T.polysporum, T .harzianum, T.konigii, hoat
dong trén mang dé ngin can su tong hop enzyme membrance associated trong su hinh
thanh té bao, dong thoi hoat dong hd tro enzyme pha huy thanh té bao ngan chin sy
phat trién ctia mam bénh.
. Viridin dugc san xuét boi T.virens han ché sy nay mam cta bao tir, nd cling co
kha nang nhu mét doc td thuc vat c6 hiéu luc nhu mét loai thude diét co.

2.1.6.2 Ky sinh
. Tinh hudng ho4 chat: Trichoderma c6 thé nhén ra vat cha cia né. Nam ky sinh
phan nhanh huéng vé nhitng ndm da duoc dinh trudc. Miac du tinh huéng hoa chat
duogc cho 1a thuan loi cho d6i khang nhung né van khong duge cho 1a bién phap k¥
thuat thiét yéu d6i voi nidm ky sinh.
. Sy thira nhan vé mit sinh hoc phan tr: do 1a su sép xép boi lectin trén bé mit té
bao ctia mam bénh va vat ddi ching.
. T4n cong truc tiép: Trichoderma gin vao va cudn quanh sgi ndm vat chi thong
qua hinh thanh cic dang moéc hay dang gidc bam rdi bai tiét enzyme chinase,
glucanase, protease. Nhitng enzyme nay c6 kha ning bao mon thanh té bao cua vat bi
bam gii hay tiét ra nhirng loai khang sinh gay thing soi ndm bénh.

2.1.6.3 Canh tranh
= Sy khai thac canh tranh: nAm Trichoderma lam suy kiét va sau d6 hat hét dudng
chét cia ndm gy bénh mot cach thu dong va dai dang bang nhirng bao tir chdng chiu
(chlamydospores).
= Sy canh tranh d6i véi mo chét hoai: nAm gay bénh Botrysis va Sclerotina xam
nhap vao nhitng md gia hay chét nhu 1a mot nén tang dé tir d6 xAm nhap vao nhiing
mo khoé. Nam Trichoderma sir dung nhitng mé gia va mé chét cia cay chu , bang
cach @6 nam Trichoderma canh tranh va 1am mat di sy xAm nhiém cua nim Botrysis

va Sclerotina trén bé mat 4.



. Su canh tranh dich tiét cua cay: dich tiét cua cay kich thich sy nay mam nhiing
tai bao tir nAm Phytium (ndm gy bénh cho cdy), tir d6 hinh thanh nén soi nim va lay
nhiém vao cdy. Nam Trichoderma lam gidm sy ndy mam ctia nAm Phytium bang cach
str dung dich tiét 6 vi thé ma cac bao tir Phytium khong thé nay mam.

. Su xam nhiém nhiing vi tri bi thuong: ngan cén sy lay nhiém ciua mam bénh
bang cach chiém vi tri bi thuong do.

2.1.7 Ung dung ciia nAm trichoderma trong céc linh vue
2.1.7.1 Lwong thuc va nguyén li¢u sgi

Néam Trichoderma cé hiéu luc cao trong san xuit nhiéu loai enzyme ngoai bao.
Chung duoc st dung cho san xuat cellulose va nhitng enzyme khac dé 1am giam tinh
phtc tap ciia polysaccharide. Polysaccharide 1a chat duoc sir dung nhiéu trong luong
thuc va trong cong nghiep soi. Chéng han, cellulose cua nhiing sgi1 nam nay dugc su
dung dé lam ting do mém va ting do trang clia vai bong.

Nhitng loai enzyme nay ciing dugc st dung trong thirc n gia cAmdé ting su
tiéu hoa hemicellulose tir lda mach hay tir nhiing loai thuyc pham khac (Gary E.
Harma, Corel University, Geneve, NY14456).

2.1.7.2 Chat sinh hoc

Nam Trichoderma thudng duge st dung dé kiém soat bénh cdy trong cong
trinh nghién ctru cia Well va cong su (1972) thong bao: & diéu kién ngoai dong, nim
Trichoderma harzianum di ngin chin duoc bénh & than va ré cdy giy ra béi
Sclerotium rolfsii.

Theo Backman, Rddriquer (1975) cho biét si dung phan bén tir nam
Trichoderma harzianum dang hat (140kg/ha) cho phép ngin chian duoc bénh do nim
Sclerotium rolfsii ~ Pytium, Rhizoctonae solani ngoai déng, e ché Pytium,
Rhizoctonae solani va bao vé cac cdy ho dau va cu cai tranh duogc bénh chét éo trén
ddng rudng.

Emxep V.T (1989) cho biét nAm Trichoderma khong chi tiéu diét nam gay

bénh cay tréng con c6 tac dung cai thién cAu trac va thanh phﬁn hod hoc cua dat, déy



manh su phat trién cua nhiing vi khuén ndt san cb dinh dam c6 ich cho dat va kich
thich sy sinh truong phat trién cia cay trong.
2.1.7.3 Chit giiip ting sy phat trién ciaia ciy

Kha ning ctia ndm Trichoderma 1a 1am ting sy ndy mam va phat trién cua cay,
gitip cho b ré phat trién manh hon. Giap cho nhitng vu mua nhu bap, cdy cai tré nén
khang tot v6i kho han khi sir dung nhitng ché pham tir nAm Trichoderma.

Theo G. E. Harman, Corel University, Geneve, NY 14456 nghién ctru trén cay
béap cho thay khi bon vao ré cdy dong ndm Trichoderma harzianum T-22 thi giam

40% luong phan dam can bon cho cay.

) A . A 3
Without T-22 With T-22 Without T-22 With T-22

Hinh 2.7 Sw phat trién ciia bd ré cAy ho dau khi sir dung
nam Trichoderma va khéong dir dung .

With T-22:¢6 sir dung nAm Trichoderma.

Without T-22: khéng sir dung nAm Trichoder

ma.
‘;,&,n C 3 ..M' ) P

ey S

Hinh 2.8 Swr gia ting san lwong va phat trién ciia
cay trong c6 xir ly Trichoderma dong T-22

Rootsheild:co str dung ndm Trichoderma

Untrealed: khong sir dung nim Trichoderma
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2.1.7.4 Nhur 12 ngudn trao doi thong tin di truyén

Mot sb gene cua Trichoderma dugc tach dong co trién vong 16n nhu su trao doi
thong tin di truyén dé san xuit vu mua, tao tinh khang voi bénh cay (Gary E. Harman,
Corel University, Geneve, NY14456).

Nghién ciru co ché tao ra cac loai enzyme phan huy 16p cellulose hay 16p chitin
nhu cellulase, chitinase, beta — 1,3 glucanase va tir d6 cé thé xéc dinh thong tin vé
gene va dap tng cho nghién ctru tao dong va hi¢u qua loai bo nhiing gen hay gia tang
nhitng ban sao ctia gene va bang cach tiang lugng enzyme san sinh ra. Ngoai ra nhiing
thong tin nghién ciru vé gene ctia ndm Trichoderma ma hoa chitin dugc bién nap vao
trong cdy lam gia tang kha nang khang bénh cho cay.

2.2 Tong quan vé ITS-rDNA

2.2.1 Giéi thiéu vé ving rDNA va vang ITS

. rDNA 1a nhom gene ma hod rRNA cua ribosome va dong vai trd quan trong
trong cac nghién ctru quan hé phat sinh loai. rDNA dugc nghién ctru vi no6 1a gen c6
nhiéu ban sao va dit biét khong ma hoa cho bat ky protein nao. Cac ban sao clia gen
nam lién tiép trén mot locus va lién quan mat thiét téi qua trinh tién hod. Ribosome
hau nhu ton tai trong moi sinh vat va c6 cing ngudn gdc. Phan 16n phan tir rDNA
tuong d6i bao ton nén duge xem 14 co so dé tim ra sy twong dong va cac khac biét khi
so sanh cac sinh vat khac nhau. Cac primer thiét ké dua trén nhitng Oligonucleotide
c6 tinh bao ton cao duoc st dung cho tat ca sinh vat nham khuéch dai cac ving twong
duong dung trong so sanh. Ngoai ra, nhiéu primer va probe ciing duoc thiét ké dua
trén cac vung khong bao ton dung trong phat hién va dinh danh vi sinh vat (Van de
peer va cong su, 1996).

. rDNA chuta vung 18S, ITS1, 5,8S (mot tiéu don vi ribosome nhé hon tré thanh
mot phan ciia LSU), ITS2, 28S va ving IGS (intergenic spacer). Ving phién ma 18S
két thuc tiéu don vi nho (SSU), trong khi 28S cong vé6i 5,8S va mot gen 5S thém vao
tir nhitng phan khac ctia genome hinh thanh tiéu don vi 16n (LSU) ciia ribosome RNA.
Nhitng vang ITS duoc phién mi (téng hop tir RNA), nhung bi cét trude khi rRNA

hoan thién dugc hinh thanh, tuy nhién ITS lai ¢6 chicc nang trong sy hinh thanh
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ribosome (Albert va cong su 1994). O dau két thic 5 cta 18S va dau két thuc 3’ cua
288, ciing c¢6 mot ving dugc biét dén 1a ETS (external transcribel spacer). IGS
(intergenic spacer) 1a ving kém bao ton nhat cia rDNA. Tuy nhién ving khong gian
khong phién mi cta nhitng rDNA chta trinh tu két thuc phién mi cua nhimg gene

rRNA .

ITS1fungal
ITSY,
ITS5, ITS3,
18S |i1s1|58S 152 28S
rDNA r rDNA
“Ts2 “sa  “ITs4basidio
"ITs4-s

Hinh2.9: So' d6 viing rDNA- ITS ciia nim
. Cac rDNA 5,8S; 18S; 28S phién ma thanh céc tién rRNA riéng r&, nam xen ké&
vo1 cac vung phién ma bén trong (ITS) va cac vung phién ma bén ngoai (ETS). Gifra
cac nhom gen gém nhiéu ban sao 1ap lai 13 ving khong phién ma . C6 mot rDNA 5S
thuong khong c6 vi tri ¢d dinh va c6 chiéu sao mi nguoc voi cac gen con lai, IDNA
5S thuong chi ¢6 ¢ nhan, khong c6 & ty thé ctia mot s6 loai nam (Guarro, 1999).
= rDNA 18 S thudng duoc quan tAm nghién ciru, rDNA 5.8 S c6 kich thudc rat
nho va it c6 su bién d6i song rRNA 5'S 13 thanh phan khong thé thiéu ctia nu-LSU-
rRNA, c6 vai trd 6n dinh cdu triic ribosome va thiic day qua trinh tong hop protein
(Szymanski va cong su, 2001)
- Vung ITS 1 ving cé rat nhiéu bién doi, mac du ving ITS thuong dugce st dung
trong nghién ctru tién hod cua sinh vat tuy nhién phan 16n cac so sanh trén ving nay
chi thuong str dung & mirc d9 xac dinh cac biét hoa trong cung loai (Guarro, 1999).
" Nhing gene rRNA & sinh vat ¢6 nhan dién hinh (ribosome DNA hay rDNA)

dugc tim thiy nhu nhitng phan don vi lap lai dugc sap xép thanh ting cap.
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n Mbi don vi lap lai chira mot ving phién ma (ETS1, ETS2, 18S, 25S va 5,8S)
va mot viung khong phién ma (NTS). Trong ving phién ma, ITS dugc tim thiy trén
gen 5,8S TRNA bao gom ITS1 va ITS2.

2.2.2 Lich sir nghién ctiru rDNA
. Nghién ctru rDNA dé xac dinh mdi quan hé trong phat sinh loai cia dong vat
da bao (Field va cong su 1988). rDNA nhin ma hoa rRNA 18S c6 thé dung lam co s&
dé giai quyét van dé lién quan dén lich sir phat sinh dong vat da bao (Halanych
Kenneth M., 1998).
= rDNA duoc quan tim nghién cru tir rat sém. Bing cach tach gen, nhan dong
va doc trinh tu. Tuy nhién phuong phap doc trinh ty DNA truc tiép tir san pham PCR
ra doi tao rat nhiéu thuan loi cho cac nghién ciru lién quan dén ving rDNA (White va
cong su, 1989). Ngoai ra phuong phap PCR duoc cai tién thay vao d6 13 phuong phap
RFLP, RAPD, AFLP dugc dua vao dé nghién ctru tinh da dang di truyén cua sinh vat
dua vao vung rDNA thay vi doc trinh ty viing rDNA.
. Thyc vat cling dugc quan tdm ngién cuu vung rDNA. Palmer va cdng su
(1990) da so sanh trinh tr SSU-rDNA ctia nhan, ty thé va luc lap cta thyc vat hat kin.
Két qua cho thdy trinh ty rDNA 18S ctia nhan 14 ¢6 nhiéu bién ddi nhat.
. Trén nam, cac nghién ctru trén tDNA dé phan loai nam, nhan biét tinh da dang
di truyén, mdi quan hé di truyén ctia nhitng loai nam soi khi so sanh thay d6i ctia nu-
SSU-rDNA (18S) (Bruns va cong sy 1991,1992).

Nhiing nim gan ddy , ngoai y nghia phan loai, rDNA va ving ITS rat dugc
quan tim nghién ctru ¢ cdp d6 phéan tr. Christian P. Kubicek, John Bissett, Irina
Druzhinina, Cornelia Kullnig- Gradinger, George Szakacs (2002) rng dung k¥ thuat
PCR, giai mi trinh ty ving ITS1, ITS2 ctia rtDNA, nghién ciru ndy trén 96 mau nam
Trichoderma (nidm ddi khang véi ndm gdy bénh cho ciy trong). Trén co sd nghién
ctru nay xac dinh sy tuong quan cua cac dong Trichoderma dugc phan 1ap tir nhitng

dia diém khac nhau.
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2.2.3 Sir dung ving rDNA dé nghién ciru sy da dang di truyén

. Vi¢c phan loai nam dua vao dic diém hinh thai, co ché trao ddi chit, ciu truc
vach té bao va thanh phan protein nén két qua phan loai thudng khéng chinh xac va
can khoang thoi gian dai. Viéc so sanh dya trén trinh ty nucleoted dugc giai ma cua
vung ITS — rDNA dugc xem 13 co s& chinh xac dé phan loai nAm ciing nhu xac dinh
tinh da dang di truyén ciia sinh vét ciing nhu cdc dong nam (Guarro,1999).

. Nho nhitng phan tich trén nu-SSU-rDNA ¢6 thé chia gidi nam thanh 4 16p
Acrasiomycota, Myxomycota, Oomycota, va Fungi (Bruns va cdng su, 1991).

. rDNA chira nhitng ving bao ton (18S, 28S, 5,8S) ciing nhu nhitng ving it bao
t6n (ITS) va nhimng ving bién dong hon (IGS). Nhitng ving nay cé thé duoc st dung
dé phan tich sy phat sinh loai va sy da dang di truyén cta sinh vét. (Carbone va Kohn,
1993; Rehner va Uecker, 1994; Lloyd-MacGilp va ctv., 1996, Hallenberg va ctv.,
1996; Hirata va Takamatsu, 1996; Sreenivasaprasad va ctv., 1996).

. Vung ITS1 va ITS2 duoc tim thiy giita gen cia tiéu don vi ribosome nho (18S)
va tiéu don vi ribosome 16n (28S) chi ra su bién thién trong ciing loai. Khuéch dai
vung ITS nay sau d6 phén tich bang cac enzyme cit gii han, duoc sir dung dé kham
pha su khac nhau cua cac loai nam (Bernier va ctv., 1994; Fabre va ctv., 1995; Arora
va ctv., 1996; Buscot va ctv., 1996; Gac va tv., 1996, Redeckera va ctv., 1997).
Vung ITS2 kham pha sau vung ITS1, vung ITS2 c6 tinh bdo toan cao hon & mdt vai
vung 18S (Hershkovitz va ctv., 1999).

. Chiéu dai va trinh tu cta nhitng viung ITS ciia rDNA duoc cho rang ving tién
hoa nhanh nhét va vi vy co thé rat bién ddi. Ving ITS duoc nghién ctru vé su tién
hoa va phat sinh loai, da dang di truyén.

2.2.4 Nghién ciru trén vang rDNA-ITS va ving Tef ciia nAm Trichoderma
Nghién ctru trén ving rDNA- ITS dé xac dinh chinh xac timg dong chua thiét
thyc va con xay ra nham 1an do dé nghién ctru thém ving Tef thi kha nang nhan dién

chinh x4c ting loai dugc tang thém.
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Budc dau tién 1 phan 1ap 35 dong Trichoderma trong tw nhién, nhan dién céc
dong nam thu duoc 1a cac dong Trichoderma, tién toi doc trinh ty ving rDNA-ITS,
trinh tu doc dwoc nay ddi chiéu véi trinh tu cé trong co s¢ dir liéu luu trir trude do
trong ngan hang gene cua cac loai nAm. Tir d6 xac dinh tén loai cta tirng dong nim
chinh xac hon cach dinh danh b'fmg hinh thai (John Bissett,1991).

Dinh danh lai tén goi chinh xac ctia dong G.virens. Phuong phap dinh danh
bang cac cong cu trong sinh hoc phan tir, chay PCR khuéch dai ving bao ton rDNA-
ITS 16i tién t6i doc trinh tu doan gene duoc khuéch dai d6. Dua trén co sé dir liéu, xac
dinh dong G.virens la dong Trichodema virens chir khong phai la Glioclacdium virens
(John Bissett, 1991).

Nghién ctru trén 83 dong nam. Duya trén kiéu hinh va xac dinh hinh thai hoc
nhan dién 72 dong 1a Trichoderma va 19 dong chua xac dinh chinh xac c¢6 phai do 1a
dong Hypocrea. Phuong phap dinh danh bang hinh thai hoc chua thé phan biét giong,
loai gitra Trichoderma va Hypocrea. Phuong phap dinh danh trén phan tir 1a nhitng
doan gene chuyén biét hay chirc ning mang dic trung cta loai sinh vét tré nén can
thiét va hiéu qua. Trudc tién, c6 dugc doan DNA muyc tiéu dé can cho phan ung
khuéch dai ving ITS1 — 5,85 — ITS2. Budc ké tiép 1a doc trinh tr vang ITS1-5,8S-
ITS2 va so sanh véi co s dir liéu NCBI dé xac dinh tén loai. Tuy nhién, dua vao vung
rDNA-ITS ko hoan toan chinh xac vi cac loai van ¢ su twong dong vé trinh ty trong
vung rDNA-ITS. Do do6 vi¢c xac dinh vung gen chuyén biét hon nhu vung gene ma
hoa actin, calmodulin, endochitinase, ving Tef s€ chinh xac hon. Phan biét dugc
nhiing gilta cac nhom véi nhau hay gitra loai cung nhém. Vung Tef dugc nghién ctru
nhiéu hon vi chra trinh tw DNA dic trung cho ting nhém loai. Trong phong thi
nghiém, ving Tef dugc quan tam va khuéch dai doan gene c6 kich thuéc khoang 600
bp (Gary J. Semuels).

2.3 Giédi thiéu ky thuat PCR
2.3.1 Gi6i thiéu so lwgc vé phian ing PCR
K¥ thuat PCR (polymerase chain reaction) dugc mo ta bdi Kary Mullis va céc

cong sy (1985).
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2.3.1.1 Khai niém

Pay 1a phuong phép in vitro dé tong hop DNA duya trén khuon 1a mot trinh tu
dich DNA ban dau, khuéch dai, nhan s lugng ban sao cua khuon nay thanh hang
triéu ban sao nho hoat dong ctia enzyme polymerase va cap primer dac hiéu cho doan
DNA cén dugc khuéch dai.
- Tét ca cac DNA polymerase khi hoat dong téng hop mdt mach DNA méi tu
mach khuon déu can sy hién dién ctia nhitng primer chuyén biét.
- Mach khuon thuong 1a mdt trinh ty DNA cua bd gen (goi 1a trinh ty DNA muc
ti€u) dac trung cho tung loai vi sinh vat muc ti€u hodac gen quy dinh viéc tf)ng hop
mot loai doc t6 chuyén biét ctia vi sinh vat.
- Primer 1a nhitng doan oligonucleotide c6 kha ning bat cip bo sung vao dau 3’
ctia khuoén, DNA polymerase s& ndi dai primer dé hinh thanh mach méi (Bui Trang
Viét, 2002).

2.3.1.2 Nguyén tic

Su khuéch dai duge thuc hién nhd chu trinh nhiét 1ap lai.

Phan tmg PCR gdm nhiéu chu ky 1ap lai ndi tiép nhau. Mdi chu ky gom 3 giai
doan:
> Giai doan 1 (giai doan bién tinh:tich soi don DNA, denaturation): & diéu kién
nhiét do cao phan tir DNA tir mach doéi tach ra thanh dang mach do can thiét dé bién
tinh hoan toan DNA thirong 1a 94-95°C trong 30-60 gidy.
> Giai doan 2 (giai doan bt cip giita primer va khuén, anealation): khi nhiét do
ha thap hon nhiét d6 néng chay Tm cta primer, primer s& bét cip voi mach khuon tai
vi tri ¢6 trinh ty bo sung voi primer. Nhiét do cho giai doan nay 5 0-64°C.
> Giai doan 3 ( giai doan téng hop, kéo dai, elongation): nhi¢t do tang 1én 72°C,
& nhiét 46 nay Taq DNA polymerase hoat dong tdi wu. Trong khoang 30 gidy cho dén
vai phut tiry theo kich thuéc can khuéch dai. Khi d6 Tag DNA polymerase tong hop
mach DNA méi dya trén trinh ty caa mach khuén, do dai doan khuéch dai 1a khoang

cach gitra hai primer don da bét cap véi 2 DNA khuén mach don, céc nucleotid lan



16

lwot duge gin vao mdi ddu DNA khuon soi don , gin ké tiép cac nucleotid cua primer
va chiéu bo sung 1a 5> & trén ca 2 DNA soi don.

Trong phan tmg PCR mét chu ky gdm 3 giai doan trén s& duogc lap di lap lai
nhiéu chu ky va 1am gia ting s6 lugng DNA theo cdp sb nhan. Sy khuéch dai nay
duoc tinh nhu sau:

Téng s6 DNA khuéch dai=m x 2".
Trong do6:
- nlasdchu ky thuc hién.
- m 12 s6 ban sao cta chudi trinh ty DNA can nhan ra.

Yéu t6 quan trong nhét trong phan tmg PCR 1a nhiét 6 néng chay cta primer
Tm. Trong s6 3 giai doan trén, giai doan 2 quan trong nhat béi vi trong giai doan nay
su lai DNA-DNA giita primer va khuon xay ra. Néu nhiét do chon cho phan tGng quéa
thép thi viéc lai DNA s& bi nhiéu 15i. Néu nhiét do chon cho phan Gng qua cao thi
khong lai duoc DNA. Vi thé dé thiét 1ap nhiét d6 cho phan tmg PCR ngudi ta xac
dinh nhiét d§ ndng chdy Tm v6i ting nhom primer nhu sau:

Tm= 4 x (G+X) +2(A+T)°C.
2.3.2 Cac yéu t6 anh hudéng dén két qua phan wng PCR
2.3.2.1 DNA khuén
DNA khuon dung trong phan img PCR phai that tinh sach nhung doéi khi k¥
thuat nay ciing cho phép khuéch dai DNA thu duoc truc tiép tir dich trich té bao ma
van cho két qua tét, thong thuong phuong phap nay duoc ap dung trong chan doan.
Luong DNA khudn dung trong phan tng PCR phai that nho khoang 1 pg. Néu luong
DNA khuén qué cao co thé tao ra nhitng san pham phy khong nhu mong mudn hay
con goi l1a duong tinh gia.
2.3.2.2 Enzyme
DNA polymerase dung trong phan ung PCR phai la enzyme chiu nhiét cao:
Taq polymerase duogc tach chiét tir vi khuan Thermus aquaticus (vi khuan subi nuéc

nong).
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Taq polymerase qué cao chung ta s& thiy hién tuong tong hgp DNA do phan
g gia cta primer trén day don, day 13 nhitng két qua khong chuyén tinh s& lam sai
1éch két qua, con néu ndng d6 Taq polymerase qua thip ching ta s& khong c6 du sb
lwong enzyme dé xuc tac tao ra san pham PCR theo ¥ mudn.
2.3.2.3 Primer va nhiét d¢ lai
Primer c6 vai trd rit quan trong trong tién trinh khuéch dai cua phan tng
PCR. Viéc thiét ké va chon primer phai dap tng di cac yéu cau sau:
- Trinh ty primer duoc chon sao cho khong cé su bét cip bd sung giita primer
“xubi” va primer “nguoc”, khong cé nhirng cau tric “primer dimer” do sy bat cip bd
sung giita cac thanh phan khac nhau ctia mot primer.
- Nhiét 3o nong chady Tm ctia primer xudi va primer ngugc khong dugc cach biét
qua xa. Thanh phan nucleotid ctia cic primer phai can bang tranh 1ap di 1ap lai nhiéu
lan.
- Céc primer phai dit trung cho trinh ty DNA can khuéch dai, khong tring voi
trinh tu 1ap lai trén gen.
2.3.2.4 Cac thanh phan khac trong phén ing PCR
- Bén loai nucleotid (ANTP) thirong duoc st dung ¢ ndng d6 1a 200nM/ mdi loai
nucleotid. Néu néng do cao hon dé& dan dén sy khuéch dai san pham duong tinh gia
hay tap nhidm. Su mat can bang trong thanh phan cic nucleotid lai 1am ting cac 15i
sao chép cua polymerase.
- Nong do Mg2+ cao hay thap déu tao anh huong rat khac nhau trong phan tng
PCR.
2.2.3.5 S0 lwgng chu ky phén vng
S6 chu ky trong phan tng thong thuong khong duoc vuot qu 40 chu ky. Do
phan tmg PCR dién tién qua hai giai doan dau s6 lugng ban sao ting theo cap s6 nhan
ti 1¢ voi luong mau ban dau, sau d6 hiéu qua khuéch dai giam han vi nhirng nguyén
nhan sau: sy phan huy va can kié¢t cac thanh phﬁn cua phan Gng, sy xuat hién cac san

pham phu 1am e ché phan tng khuéch dai, cac ban sao vira dugc tong hop khong bat
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cdp voi moi ma chung ty bét cip véi nhau. SO chu ky cho mot phan tng con phu

thudc vao so6 luong mau ban dau.

2.3.2.6 Thiét bi va dung cu phan img PCR

May PCR can dép tmg duoc yéu cau thay doi nhiét do that nhanh, that chinh
x4c, tranh t6i da su bdc hoi nudc trong qué trinh phan tmg PCR.

Eppendorf dung cho phan tng PCR phai 1a loai c6 vach mdéng va c6 kha nang
truyén nhiét tot.

2.3.3 Ung dung cia PCR:

Hién nay thanh tyu cua PCR mo ra nhiéu trién vong cho sinh hoc phan tir voi
nhiéu tng dung trong sinh hoc, y khoa, nong nghiép, kiém nghiém vi sinh vat giy
bénh: thuc phém, bénh phém, my phém, nudc, trong phat hién phap v, diéu tra toi
pham. Ung dung PCR d¢ san xuat nhitng mau do dung trong phuong phap lai phan tu,
xéac dinh céc trinh tu acid nucleic, tao cac dot bién diém dinh huong.

Hon thé nita PCR con duoc tng dung trong nhiéu linh vuc khac nhu:

* Trong nghién ctru genome hoc:

—  Nhaén ban vo6 tinh vé1 PCR.

—  Recombinant PCR.

—  K¥ thuat footprinting Dnasel.

—  Multiplex PCR.

—  HLA DNA (cac khang nguyén bach cau ngudi) .

= Phat hién DNA c¢6 tinh da hinh nho PCR:

PCR 14 k¥ thuét chudn va tir d6 cai tién dé ting thém hiéu qua nghién ctru cho
nhitng gene c6 tinh da hinh cao hay 1ap ban dd di truyén, ban do vat 1y. Tinh da hinh
ctia gene duoc ing dung rat nhiéu trong di truyén va chon giéng.

PCR chuén can phai biét trude trinh tir dau tién ctia gen dé thiét ké cac primer
dic hiéu. Tuy nhién c6 nhiing nghién ctru thyc hién trén nhiing ving thong tin vé cac
chudi ma di truyén trén viing genome mot sé ddi twong chua biét truéc. Cho nén dé

phat hién tinh da hinh ciia DNA trén nhitng ving chua biét truc d6 ta phai cai tién



19

ky thuat PCR dé c6 thé ung dung vao nhiing nghién tinh da hinh hay nhiing trinh tur
DNA ngén hay tinh lap lai ciia mot ving nio dé ciia genome.
Dua trén nguyén tic co ban cia PCR cic marker phén tir sau duoc dua ra

dé phuc vu cho muc dich trén:

Marker Thuét ngir bing tiéng Anh Tac gia
A AS-PCR | Aribitrarily primer PCR Welsh et al.1990
P-PCR Allele sp eccific PCR Sarkar et al 1990
AFLP Amplified fragment length polymorphism Vos et al 1995
RADP Random amplified polymorphic DNA William et al 1991
RFLP Restriction fragment length polymorphism Botsein et al 1980
STS Sequence tagged site Fukuoka.et.al 1994
= Nhitng nim gan diy ngudi ta c6 xu hudng xdy dung nén cac thu vién DNA

cua genome va thu vién cDNA trén co s& PCR.
= Gan day nhitng nghién ctru dé giai ma bd gen ngudi ciing dua vao nhitng dong
gbp cua PCR.
. K¥ thuat PCR 1a cong cu hitu ich dé khuéch dai trinh tu cua doan gen chua
vung ITS1-5,8S-ITS2 va vung Tef qua sir dung cac cap primer ITS4 va ITS5 va
primer ELONG R va ELONG F va tir san pham khuéch dai nay ta c6 thé doc trinh tu
chudi md DNA truc tiép biang may sequencer
2.4 Gi6i thiéu so lwgc vé Ky thuit DNA sequencing

K§ thuat DNA sequencing 1a cong trinh dugc cong bd boi Maxam va Gilbert
(1977). Tuy nhién hon 20 nam qua ky thuat nay duoc cai tién rat nhiéu. Dic biét voi
su tro gitp cua computer, k¥ thuat huynh quang, tién bd cua phuong phap PCR va ky
thuat dién di, k§ thuat DNA sequencing trd thanh cong cu rat ¢o gia tri, [am nén tang
cho phéan tich genome.

Khai niém: K¥ thuat DNA sequencing 1a k¥ thuat xac dinh tit ca nhitng hop
phan do nucleotid hinh thanh nén phan tir DNA (Alphey 1997).
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2.5 Tinh hinh nghién ciru trong nuéc

O Viét Nam viéc nghién clru ndm Trichoderma dugc tién hanh tur nhitng nam
1987- 1990. B6 mon bénh cay Vién Bao Vé Thuc Vat tién hanh phan 1ap cac chung
nam Trichoderma tir cac ngudn gdc khac nhau va xac dinh kha ning e ché cia nim
Trichoderma ddi véi mot sé nam gay bénh. Tim phwong phap nudi cay, tao ché phim
roi tién dan dua ra san xuit v6i qui mé 16n. Céc chung Trichoderma di thu thap duoc
c¢6 hiéu qua e ché cao tir 67,7- 85,5% ddi vai cac loai nAm gdy bénh : Rhizoctonia
solani, Sclerotium rolfsii, Fisarium , Aspergilus ( Nguyén Vian Lam, 1995).

Nguyén Xuan Thanh (2003) nAm Trichoderma dung dé phan giai rac sinh hoat
va cac phé thai nong nghiép nho kha nang tiét ra hé thong enzyme celluloase, enzyme
nay bén nhiét hon vi khuan.

Nhém nghién ciru Cao Cudng, Nguyén Puc Luong ( truong Pai hoc Bach
Khoa TPHCM 2003) da khao sat qua trinh cam rng cua enzyme chitinase, celluloase
cta T. harzianum c6 tac dong phan huy vach khuén ty cia ndm Sclerotium rolfsii lam
khuan ty nAm giy bénh nhin nheo diit vun va bién dang.

Gan day vién Nghién Ctru mia dudong mién Nam dang tién hanh thir nghiém
nhan nim Trichoderma trén moi truong ba mia, bon 16t hom mia dé han ché mot s
bénh xay ra trén gbc mia giy ra do Rhizoctonia solani, Sclerotium rolfsii (Cao Anh
buong, 2005).

Cong trinh nghién ciru dem lai két qua tot trong viéc dung ndm Trichoderma
chdng bénh cho cay bong, khoai tiy va mot s6 ciy trong khac. Két qua cho thay co su
canh tranh v&i cac tic nhan gay bénh: thdi ré cdy hoa thao, thdi den ré cay bap cai,
dua leo, ca chua, bau bi, bénh chét éo trén cay ho dau, bénh chét rap trén cay thude 14,
bénh héo cdy & cay bong, dua hau, cy an trai va hang loat cac bénh do ndm giy ra
(Nguyén Ngoc T, Nguyén Ciru Hrong Giang 1997).

P4 Tan Diing va cong tac vién (2001) da khao sat dic tinh sinh hoc va kha
ning chong chiu mot s6 nam hai ré ciy trong can ciua nam dbi khang T.virides. Két
qua thu dugc cho thiy ché phim tir ndm T.virides co thé sir dung nhu mot bién phap

sinh hoc trong phong chéng nhom bénh ndm gay hai ving ré cay trong trén cc bénh
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l6 ¢6 ré, héo rii trang gbe ca chua, dua chudt, dau twong trong giai doan hat va cdy
con. Trong diéu kién chau vai cho thay khi ndm T.virides c6 mit truéc thi hiéu qua
canh tranh, (rc ché va tiéu diét siu bénh mat do cao nhét so v&i khi ching c6 mat cung
hay sau ndm gy bénh.

Nhom Phan Thi Thanh Hodi va cong tac vién (Pai hoc Tay Nguyén 2004) nam
Trichoderma khi phdi hop véi vo ca phé, voi, phan uré, phan chudng va xa khuén s&
thanh phan hitu co vi sinh gitp ting ning xuit dau phung, cai ngot 1én dén 30%, giam
sau bénh, giam chi phi phan bon , giam vin d& 6 nhidm méi truong do vo ca phé gay
nén.

2.6 Tinh hinh nghién ciru trén thé gi6i

Ngay nay viéc nghién ctru phong trir bénh bang phuong phap sinh hoc trong
bao vé thuc vat da duoc nhiéu nude trén thé g161 quan tam.

— O Hungary, Lién X (cii), Philippin, Thai Lan d& nghién ctru ndAm Trichoderma
va san xuét ché phém sinh hoc tir nAm dé han ché sy ton tai trong dt ctia nAm hai gay
bénh cho cay trong ndi chung va Rhizoctonia solani, Sclerotium rolfsii, Pythium,
Verticillum va Botrytis (Nguyén Vian Tuét va Lé Van Thuyét 2001).

—  S.V.Badai (1980) di st dung 30 — 40 g/m® ché phidm tir ndm Trichoderma
lignorum (7-8 ty bao tir) ché pham bon vao cac hd ndng khi ciy ciy con. Két qua cho
thay giam dugc sd cdy trong bi nhiém bénh, trong d6 bénh thdi ré giam 2 — 2,3 1an va
thu hoach ting thém 1,6 — 2 kg/m?. Khi c6 ndm bénh cao trong dat (9 — 10 khudn lac
nam gdy bénh /gam) can phai bon thém ché pham Trichoderma vao thoi ky sinh
truong, tudi vao dat dich huyén phu tir 5 g ché pham 250 ml nudc/1cay.

— Guilia V.V va cong sy (1982) Trichoderma lignorum d6i khang dugc véi
nhiéu loai ndm gay bénh nhu Fusarium, Alternaria tenus, Phomabetae, Sclerotium,
Botrytis cinerea, Verticillum, Helminthosporium sativum ché pham dugc bon vao dit
va xu ly hat.

—~ Emxep. V. T (1989) ndm Trichoderma khong chi tiéu diét rat nhiéu loai nim

giy bénh cdy trong trong dat ma con cé tac dung cai thién cau tric va thanh phan hoa
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hoc cua dat, déy manh su phat trién cac vi khuan ndt san cb dinh dam c6 ich trong dat
va kich thich sinh trudng, phat trién ciia cay trong.

- Well va cong su (1972): ¢ diéu kién ngoai ddng ndm Trichoderma harzianum
ngin chin dugc bénh & than va r& do nam Sclerotium rolfsii, néu bén vao dat véi sd
lwong 1:10 theo thé tich.

- Backman, Rddriquer (1975): cho biét khi sir dung phan tir ndAm Trichoderma
Harzianum dang hat (140 kg/ha) ngin chin do ndm Sclerotium rolfsii ¢ ngoai dong.
Vé6i nhirg bénh Pythium .spp, Rhizoctonia solani ndm Trichoderma harzianum cé
tac dung trc ché, bao vé hat ho dau va cu cai tranh bénh chét éo.

- Nhat Ban: Trichoderma lignorum trir bénh théi than thude 14 do Corticium
rolfsii va dang ky ché pham thwong mai (1995).

- Genecor (2000): di khai thac thong tin vé trinh tuy DNA dé nhan biét nhimg
gen md&i quan trong trong nhirng t6 chirc cua sinh vat. Sy tong hop va diéu hoa luong
enzyme tiét ra do nam Trichoderma reesei, nghién ciru nhitg vu thé trong viéc tao ra
nhirg vat liéu sinh hoc va nhitng loai thudc c6 ngudn gde sinh hoc. Genecor dé cap
dén viéc thuc déy qua trinh hoan thanh viéc doc trinh ty genome cua nam
Trichoderma, nhitng thong tin thu thip tir viéc doc trinh ty DNA cua nidm
Trichoderma reesei cho két qua rat quan trong trong viéc tong hop va diéu tiét dé tao
nén cic enzyme quan trong. Tir @6 lam tang kha ning hinh thanh nhiing san pham
sinh hoc va hudng nghién ctru chuyén sau, iing dung.

2.7 Huéng phat trién twong lai trén cac dong nam Trichodermatheo (Harman,
2000)

1. Protein phan huy chitin (thanh phan cau tao nén 16p vo boc bao vé kién cb cia
nam giy bénh va sau hai), nghién ctru, xac dinh nhitng gen c6 kha ning kiém
soat viéc san sinh ra enzyme. Tir d6 diéu khién duogc sy diéu tiét enzyme va
dinh huéng san xuit san pham protein nhu chat kiém soat sinh hoc tham duy
vao tién trinh phong trir sdu bénh ma budc dau tién phan huy vach té bao cua

chung.
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2. Chit kiém soat sinh hoc va khang sinh: nghién ctru co ché va su hinh thanh
chat kiém soat sinh hoc hay khang sinh chdng lai sau bénh cia nhitng dong
Trichoderma. Tir d6 san xuat véi quy mé 16n luong chit kiém soat sinh hoc c6
hiéu lyc cao.

3. Tao ra nhiing dong Trichoderma dot bién c6 kha ning tao ra nhiing enzyme
ngoai bao nhu cellulose, glucanase, endoglucanase c6 hoat tinh enzyme gap 2-
4 1an so v&i hoat tinh enzyme cua nhiing dong Trichoderma hoang dai tiét ra.

4. Cay trong dugc chuyén nap gene tir nhitng gene biéu hién tinh tiéu diét sau
bénh tot nhu nhitng gene mi hod enzyme chitinase, cellulosae, glucanase,
protease, pectinase ctia nim Trichoderma: nghién ctru, thao tac cat ghép lai tao

dua vao nhitng cong cu trong sinh hoc phan tir, cac loai enzyme gidi han.
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PHAN 3 : VAT LIEU VA PHUONG PHAP THi NGHIEM

3.1 Thoi gian, dia diém, ddi twong nghién ciru

3.1.1 Thoi gian va dia diém nghién ctu

> Thoi gian thuc hién dé tai 20/2/2006 dén 5/2006.

» Tai phong Bao v¢ thuc vat, Khoa nong hoc truong Pai hoc Nong Lam va trung

3.1.2 Poi twong nghién ciru

tam phan tich thi nghiém — phong cong nghé sinh hoc Thuc vat Pai Hoc Nong

Lam- TPHCM.

» Céc mau nam cua nudc ngoai:

1.

© © N o g~ D

DaOm 172827:
DaOm 230010:
GJS 95-7:

GJS 00-101:
GJS 91-162:
GJS 90-18:

GJS 00-39:

Tri 3:

Dis 7:

10.CBS 34293:

T.stritipile

T. sossicum
T.clonostachysrosa
T.atroviside
T.virede

T.konigii
T.harzianum
T.asperellum
T.erinaceum

T.minutisporum.

> Cac dong nam Trichoderma ciia Viét Nam

Cac dong Trichoderma dugc dinh danh dua vao cach thirc phan biét hinh thai

hoc cuia sgi nam dudi kinh hién vi dién tir: khuan ty, bao tir va cac chi ti€u sinh hoa.
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Ciac dong nam

STT | Ky hiéu _ Dia diém phan lap Tinh ddi khang
Trichoderma
N Collectotrichum
T.koningii N o _
1 T3 Dong Nai (sau riéng) Pythium
Corticum salmonicolor
: Cu Chi — TPHCM
2 T4 T.harzianum .
(dat)
N Collectotrichum
T.koningii s , .
3 T6 Tién Giang (dta) Pythium
T.koningii .
4 T11 Bac Liéu (dua)
Trai khoa Nong Hoc Collectotrichum
T.asperellum . A _
5 T16 truong PH Nong Pythium
Lam TPHCM.(d4t) | Corticum salmonicolor
T,.asperellum Tay Ninh (dau
6 T19
phung)
Trai khoa Nong Hoc
T. asperellum . A
7 T20 truong DH Nong
Lam TPHCM (dat)
Trai khoa Nong Hoc
8 T41 T.virens treong DH Nong Phytophthora
Lam TPHCM (d4t)
9 2-41-2 | Chua xac dinh | Binh Phudc (cao su) | Corticum salmonicolor
10 L35-5 Chua xac dinh | Binh Phudc (cao su)
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3.2 Ho4 chit va trang thiét bi thi nghiém
3.2.1 Hoa chat

3.2.1.1 M&éi truomng dé lwu trit mguon nAm: mdi truong CAM .

Thanh phéan cho 1 lit méi trudng:

Bot bép: 30g.
Duong dextrose: 20g.
Agar 15 g.

Nudc cat cho du 1 lit.

3.2.1.2 Méi trwong dé phuc hdi nhanh dong nim: mdi treong PGA

Khoai tay: 200g.
Glucose: 20g.
Agar: 15¢.

Ntroc cét cho du 1 lit.

3.2.1.3 Hoa chit can cho dung dich nhan sinh khdi nAm

Yeast Extrax:1,59
Mat ri: 30g.

Nudc cat dé du 1 lit moi truong .

3.2.1.4 Hoa chat can cho tach chiét DNA s¢i nam

Nito 16ng ( nghién mau nam).

Lysis buffer.

Phenol/chloroform/ isoamyl alcohol (25:24:1)
Chloroform/ isoamyl alcohol (24:1)
Isopropanol

Ethanol 70%

Dung dich TE

3.2.1.5 Hoa chit sir dung trong dién di



27

Gel agarose dung dé phan tich DNA qua dién di thirong dung c6 nong d6 1%
agarose.

Dung dich d&m TAE 1X dung dé pha gel va chay dién di voi cac thanh phan

sau:
+ Tris HCI 4,48 g
+Na 2 EDTA 0,5M (pH 8,0) 2ml
+ Glacial acetic acid 1,14ml
+ Nudc cat vira da it

Dung dich nhudm trén gel: 1% ethidium bromide

3.2.1.6 Hoa chit cho phan tng PCR

- Tag DNA polymerase.

- DPém 10X PCR: di kém véi Taq polymerase.

- dNTP 10 mM

- MgCI2 25mM

- Forward primer, reverse primer.

3.2.1.7 Ho4 chat trong tinh sach sain pham PCR

- Agar polyacryamid dung cho dién di dé thu san pham PCR.

- B0 kit GFX gom: cot GFX, capture buffer, wash buffer, elution buffer.
3.2.2 Dung cu va thiét bi

- Binh tam gidc:250ml, 500ml

- Noi nap khir trang Tommy ( M¥).

- Can dién tu (Ohaus, MY)

- Tu say.

- Taam.

- Tu ciy nam

- May lic.

- Ong nghiém véi dung tich 15 ml.

- B0 cdi chay nghién mau (Puc)

- Micropipette: 10 ul ,100 wl,1000 pl.
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May ly tam.

Tu gitr mau: ti lanh (-70°C, 20°C), tu mat (- 4°C).
B chay dién di.

May cét nudc 2 lan.

May do pH.

May PCR ( biorad).

May chup hinh gel.

3.3 Phuc hdi cic dong nam trichoderma tir nhitng 6ng nghiém chira cic bao tir

nam trichoderme bang méi truong PGA

Chuan bi cho 1 lit méi truong PGA :

Chuan bi phan dich tiét ciia khoai tay: 200 khoai tdy duoc got vo cit nho va
dun soi, chi 1y phan nudc.

BO sung cac thanh phan can thiét: thém vao d6 lugng glucose, agarose nhu
trén va luong nude cho vira dua 1 lit.

Pun hén hop trén cho dén khi agarose va glucose tan ra.

Moi truong PGA dugc cho vao binh tam giac

Hap moi truong PGA bang ndi ndp Autoclave & 121°C trong 20 phut dé khir
tring moi truong khong bi nhiém khuan.

DPé moi truong ngudi bét rdi dd moéi trudng tir nhitng binh tam giac vao dia
petri sach (9cm) khoang 15ml moi truong.

Pia petri ¢6 chira moi truong dé ngudi, dong cting lai thi ta co thé cdy
nhimg bao tir nAm Trichoderma vao. Sau 4 ngiy cic khuan ty ciia nam sé&

moc bén trén bé mat dia.

3.4 Nhan sinh khoi nam va thu lay cac mau nam

+* Nhan sinh khoi nam

Ném tricoderma dugc ting sinh trong méi trudng long. Méi trudng molas.

Chuan bj méi truong Molas:

30 g mat ri duoc hoa chung vao nudc cat loc qua tim vai loc duoc khir tring.



29

- Tét ca duoc cho vao mot chiée coc voi lugng nudc cat vira du dung lugng can
thiét. Dung may khudy tir hoa tan cac chat. Cho vao mdi binh tam gidc 100ml moi
truong. Hap khir trung trong 20 phut & 121° C dé diét nhitng loai vi sinh vét khac co
thé 1am tap nhiém mai truong nhan sinh khéi ndm Trichoderma.
- Nhitng soi ndm moc trén méi trudng thach duge thu ldy cho vao méi truong
16ng trong nhitng binh tam giac. Dit nhitng binh tam gidc vao may lic, diéu chinh &
mirc 200 vong/phut lic lién tuc khoang 5 ngay khong dé cho nhitng soi nAm moc bao
tir. Ding lai va thu ldy khéi soi ndm.
% Cach thu lay khéi sgi nAm:

Vai loc va phéu loc phai dugc khir tring siy kho ding dé loc thu 1ay phan soi
nam. Ep kho rdi dat trén gidy bac. Roi ct giit vao tu lanh & -70°C.
3.5 Ly trich DNA tir nAm da dwoc nghién min

Luong mau can ly trich trong mdi ong nghiém chiém 1/6 thé tich éng.
Budc 1: Nghién mau ndm trong dung dich nito 16ng. Mau nim duoc nghién min cho
vao cac ong nghiém c6 thé tich 15 ml. Trong qua trinh nghién cho nito 16ng vao lién
tuc d¢ mau nam khong bi tan.
Biroc 2: Thém vao 4ml lysis buffer vao trong éng nghiém. Tron déu, u 4m & 65°C
trong vong 1 gio.
Budc 3: Thém vao 3 ml phenol / chloroform / isoamylalcohol (25:24:1). Lac déu, nhe.
Ly tam 10 phut vé6i toe do 3000 vong/phut ¢ nhiét do phong.
Budc 4: Hat 1dy phan dich ndi ¢ trén (3 — 5 ml). Cho vao dng nghiém c6 dung tich
15ml khac.
Budc 5: Thém vao 6ng ly tAm méi 3ml chloroform / isoamylalcohol (24:1). Tron déu,
ly tam véi tbe dd 3000 vong/ phit trong 10 phit.
Budc 6: Hat 1ay phan dich ndi & trén (3-5 ml). Cho vao 6ng nghiém c6 dung tich
15ml khac.
Budc 7: Thém vao isopropanol lugng chat : 0.6 tong thé tich ctia dng nghiém. Lac
nhe, dé ¢ nhiét 46 phong 5°- 10”,ly tAm.
Budc 8: Dung que thu DNA tia & day ong
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Budc 9: Dung ethanol 70% dé rira tta DNA. Rira lai nhiéu 1an 3-4 lan.
Buéc 10: Phoi kho mau (khoang 2-3 gio). Mau DNA kho, thi thém vao 200 ul TE 1X.
3.6 Kiém tra két qua ly trich DNA va pha loing DNA

> Budc 1: Chuén bi gel agarose 1% (w/v) : Can 0,125 g agarose cho vao 12,5 ml
TAE 0,5X, lic nhe cho agarose phan tan déu, dun néng trong 10 viba & 650W
trong 2 phut. D¢ nhiét do trong chai giam xudng dan, d6 vao khudn c6 gan lugc
v6i s6 giéng mong mudn. Cho gel dong (thuong 30 phit), ldy luge ra va bat
dau tién hanh nap mau.

> Budc 2: Nap mau, xac dinh cac thong sb dién di va doc két qua:

- Dbi véi DNA tong so:

Dung micropipette hiit 1y 2 pl miu, tron déu voi 2 pl loading buffer 6X, hut
téng luong thé tich 1a 4 pl bom vao giéng twong tng di bd tri san. Lan lugt bom cac
mau khac d3 duoc tron déu voi thude nhudém vao tat ca céac giéng con lai. Tién hanh
dién di trén gel agarose 1% trong dung dich dém TAE 0,5X, hiéu di¢n thé 1a 100V,
cuong do dong dién 250A trong khoang 15 - 20 phut. Két thic qué trinh dién di, bang
gel dugc chuyén vao thuée nhudém ethidium bromide (1%) trong khoang 15 - 20 phut,
rira sach gel va doc két qua bang phan mém Quality One ctia may Gel doc 2000
(Biorad).

Két qua dién di thé hién qua chuong trinh ctia may doc gel ta c6 thé du doan
duoc d6 pha lodng can thuc hién dbi véi timg mau DNA tong s6.

— Pdi véi DNA duoc pha lodng, mdi nong do6 1ay 4 ul vai 2 pl loading buffer 6X,
thao tac tién hanh twong ty nhu trén. Két qua thu duoc qua chwong trinh cua
may gel doc cho ta x4c dinh duoc néng do can thiét dé chon lay va thuc hién
phéan trng PCR.

— Ddi v6i san pham PCR, kiém tra két qua phan tmg PCR va luong DNA duogc
khuyét dai 1én trong phan mg ciing théng qua qua trinh nap miu lwong miu
can lay 4 pl, dién di trong dung dich dém TAE 0,5X, hiéu dién thé 1a 50V
khoang 90 phut , nhuom gel trong ethidium bromide (1%) va doc két qua trén
may chup hinh gel doc bang chwong trinh Quality One. Band xuét hién trén
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miéng gel cho ta két qua duong tinh, chi mét band duy nhit cho két qua kiém
tra san pham DNA trong phan ng PCR.
3.7 Thuc hién phan ing PCR khuéch dai vang ITS — rDNA cic dong nim
Trichoderma

3.7.1 Vit liéu va thanh phin hoa chét cho phan ing PCR

% Primer:

Primer Trinh ty primer theo chiéu 5°- 3’

ITS4 TCC TCC GCT TAT TGA TAT GC

ITS5 GGA AGT AAA AGT CGT AAC AAG G
ElongR GCC ATC CTT GGA GAC CGA

Elong F GTG AGC GTG GTATCACCATCG

< DNA khuén duoc thu nhan qua qua trinh ly trich DNA va pha lodng kiém tra
ndng d6 DNA thich hop phan tng PCR.

Céac dong Trichoderma lam khuoén mau dé chay PCR: Trichoderma asperellum
dong cta nudc ngoai dé lam ddi chimg cho 4 dong ndm trichoderma cua Viét Nam:
T4., T6, T19 va 2-41-2 (Trichoderma).

Thanh phan phan tng PCR va luong can dung di cho mot phan tng:

Thanh phan Liéu luong (ul) Nong d6 cubi
PCR buffer 10X 2,5 1X
MgCl, 0,75 1,5mM
dNTP 0,5 0,2 mM
Primer 1 1 10 pmol/ul
Primer 2 1 10 pmol/pul
Khuon DNA 1 20 ng/ul
Taq polymerase 0,2
Nudc cat 18,05

Tong cong 25
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3.7.2 Chu ky nhiét phan tng PCR (Wang C. Z., 2002)
© Cho primer ITS4 va ITS5:
—  Giai doan 1: 94°C trong 3 phut
—  Giai doan 2:
Budc 1: 94°C trong 1 phuat
Bude 2: 58°C trong 45 giay 30chu ky
Budc 3: 72°C trong 1 phuat
—  Giai doan 3: 72°C trong 5 phut
@ Cho primer Elong R va Elong F:
— Giai doan 1: 94 °C trong 3 phut
— (Giai doan 2:
Bude 1: 94°C trong 1 phut
Budc 2: 56°C trong 45gidy 30chu ky
Bude 3: 72°C trong 1 phut
— Giai doan 3: 72°C trong 5 pht
Trong chu trinh nhiét phan tng PCR: khac biét duy nhat 1a nhiét do bat cap cia
2 cap primer khac nhau vi kich thudc va nhi¢t 40 Tm cua 2 cdp primer khac nhau.
3.7.3 Panh gia két qua PCR
> San phém PCR dugc dién di trén agarose gel 0,8 %, dich dém TAE 0,5 X.
» Chay dién di: 100 V, 250 mA, 25 phut.
> Nhuom gel bang dung dich ethidium bromide tir trong vong 15 phut
> Két qua duoc ghi lai nho doc tia UV va chup anh bang phan mém Quality One
cua may Gel Doc 2000 (Biorad).
Bang tom tit quy trinh khuéch dai ving ITS-rDNA bang primer ITS4 va ITS3;
primer Elong R va Elong F:



Dong nam Trichoderma é dang bao tir

|

Phuc hdi nAm trong
moi trweong PGA

Il

Nhan sinh khdi nim trong méi trwong Molas

A 4

Thu s¢i nam

Nghién s¢i nim

Hoa4 chit:

PCR Buffer 10X
MgC|2

Primer ITS4
Primer ITS5
dNTP

Taq polymerase
DNA khuon
Nude cat

}

Ly trich DNA

Y

A 4

Thuc hién phan vng PCR

34

A

Chu Ky nhiét:
94°C/3 phut

94°C/1 phut

T°C/45 giay | 30
72°C/1 phit [chu ky
72°C/5 phiit

Hinh 3.2 Quy trinh khuéch dai ving ITS-rDNA bang primer ITS4 va ITS5 va Elong R
vaElong F (vé6i T=56°C d6i voi cap primer ITS4 va ITS5

T=58"C véi cap primer Elong R vaElong F
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3.8 Poc trinh ty sin pham PCR
3.8.1 Chuén bji DNA khuén
3.8.1.1 Tinh sach san pham PCR
Nguén DNA dung lam khuon dé doc trinh tu 13 san phém PCR: thuc hién
khuéch dai bang 2 cdp primer ITS 4, ITS 5 va Elong R, Elong F trén dong nim
Trichoderma Harzianum ( phan 14p tir dit Ca Chi — Thanh phé H6 Chi Minh — Viét
Nam) .
Thuc hién budc tinh sach san pham PCR bing cot GFX (Amersham).
Phuong phap nay cho phép tinh sach truc tiép tir dung dich DNA hay tinh sach
DNA tir gel. Luong DNA thu lai sau khi tinh sach tir dung dich khoang 80% va tir gel
12 60% so v6i lugng DNA ban dau. Pbi v6i san pham PCR nhitng thanh phan con du
nhu primer hay DNTP c6 thé duoc loai bé hoan toan sau khi tinh sach.
- Bién tinh protein: capture buffer c6 tac dung bién tinh protein va ting cuong
kha nang lién két chudi DNA véi cot GFX.
- Thu gitt DNA: c6t GFX gitt DNA bam dinh vao c0t.
- Rira: DNA dugc rira bang dung dich wash buffer dé loai bo mubi va cac
thanh phan khéc.
- Hoa tan DNA: DNA tinh sach dugc hoa tan trong TE (elution buffer).
» Céch 1: Quy trinh tinh sach tir dung dich DNA (Amersham):
1. bat cét GFX vao 1 eppendorf 1,5ml.
2. Dung micropipette hut capture buffer cho vao cot GFX. Sau d6 cho dung dich
DNA can tinh sach vao cdt GEX chira capture buffer.
3. Tron nhe hdn hop bang micropipette khoang 4-6 1an.
4. Ly tam 10.000 vong/phiit trong 30 gidy, lay cot GFX ra dat vao eppendorf 1,5
ml moi.
5. Hut 14y 500 pl wash buffer nho vao cot GFX, ly tam 10.000vong/phut trong 30
gidy. Chuyén cot GFX vao eppendorf 1,5 ml moi.
6. Hut 50 pl elution buffer nhd vao cot GFX, u ¢ nhiét do phong trong 1 phut.
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7. Ly tam téc do 10.000 vong/phut trong 1 phuat, 1dy cot GEX ra, thu lay dung
dich DNA.

> Cach 2: Quy trinh tinh sach DNA san phdm PCR bang phuong phap cét gel
(Amersham):
= Budc 1: Dién di san phém PCR va cit gel c6 chira band DNA can tinh sach:
Mau can dugce tinh sach 1a san phém PCR dugc chay dién di trén gel agarose

0,8% tan & nhiét do thép. Gel sau khi chay dién di dugc nhuom ngén (2 — 3 phut)
trong ethidium bromide ndéng d6 thip. Bang gel duoc nhudém xong duoc rira sach
bang nudc cat vo trung, gel duoc dit trén may chiéu tia UV d3 duoc boc k§ bang
saran wrap va phu 1én trén 16p gidy bac dugc cit 16 ¢6 kich thudc bang kich thudce
miéng gel.

Bat UV, dinh vi band can cit léy,dl‘mg dao lam cit gel co chtra band DNA can
tinh sach cho vao eppendorf 1,5 ml. Dung can dién tir dé xac dinh trong luong cua gel
chira band vira ct trén.

Manh gel dugc cat c6 chirta band DNA can tinh sach c¢6 thé duoc cat giit trong
td -70°C néu nhu chua thé tinh sach ngay dugc.

= Budc 2: thao tac tinh sach DNA tir gel duoc cit léy O trén.

1. Dung tim tre da dugc khir tring dé phan nho phan gel c6 chira band DNA can
tinh sach ¢ trong eppendorf 1,5 ml.

2. Dung micropipette hit capture buffer theo ty 1¢ khéi lwong / thé tich (10 mg
trong luong gel chira DNA can 10 pl capture buffer, day nip eppendorf, vortex
nhe, 0 & 60° C cho dén khi agarose c6 chirta DNA can tinh sach tan hét.

3. Sau khi agarose tan hoan toan, ly tdm 10.000 vong/phut trong 30 gidy dé tap
trung mau & day eppendorf.

4. Dung micropipette hiit mau cho vao c6t GFX, i & nhiét d6 phong trong 1phut.

5. Ly tam 10.000vong/phut trong 30 gidy, 1dy cot GFX ra dit vao eppendorf.

6. Hut 500 pl wash buffer nho vao cot GFX, ly tam 10.000 vong/phut trong 30
giay.

7. Lay cot ra va dat vao eppendorf 1,5 ml méi.
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8. Hut 50 pl elution buffer nhé vao cot GFX, 0 ¢ nhiét do phong trong 1 phut.

9. Ly tam tc d6 10.000vong/phut trong 1 phut, 1dy c6t GFX ra, thu 14y dung dich
DNA.

> Nhiing diéu can luu y khi tinh sach san pham tir gel:

- Bon dién di can phai dugc vé sinh sach trudce khi chay dién di.

- Dung dich dung cho chay dién di mdéi, khong bi can ban.

- St dung loai agarose: low melting agar.

- Dong dién chay trong dién di 50V, muc dich: gitip cho d0 phan tach DNA v&i
cac phan tap tot hon.

- Can eppendorf trudc va sau khi tién hanh cit gel. Pé xac dinh trong luong
phan gel c6 chira san pham DNA.

- Trong qua trinh nhudém gel bang ethidium bromide néng d6 sir dung dé nhudém
1a 15 pl ethidium bromide + 300ml TAE 0,5 M, ndng d6 nay lodng hon '/, so
véi ndng do thuong dung trong nhudém gel dé doc bing may doc gel véi
chuong trinh gel doc.

- Thoi gian nhudm gel tir 2- 3 pht.

- Bang gel sau khi nhuém can phai duoc rira sach bang nude cit vo tring.

- Thoi gian mau tiép xtc dudi tia UV trong qué trinh cat gel phai ngan (<40
gidy), muc dich 1a tranh tinh trang tia UV gdy mat luong DNA.

- Céc dung cu dung cho viéc tinh sach DNA nhu: bon dién di, lo niu agarose,
eppendorf, dao cit, gidy 16t ....phai tuyét d6i dam bao sach, vo tring.

- Sau qué trinh & 60°C agarose phai tan hét.

- Khi nhé dung dich capture buffer, hay dung dich rtra ¢t wash buffer phai nho
tur tur trén thanh cua cdt GFX.

- Khi nho elution buffer phai nho ngay gitra cdt GFX, tig giot mot.

Trong subt qua trinh tinh sach DNA phai ddm bao cac dung cu sach, vo trung

va thao tac nhanh, chinh xac d&é khong bi xaAm nhiém tir nhitng tic nhan bén ngoai.
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3.8.1.2 Pinh hrong san pham PCR di tinh sach

Sau khi tinh sach DNA, chay dién di v6i hiéu dién thé 50 V va cuong d¢ dong
dién 250A, trong khoang 60 phut. Thu nhan két qua thong qua phuong phiap nhudém
gel trong ethidium bromide (1%) va doc két qua trén may chup hinh gel doc bang
chuong trinh Quality One (Biorad).

Két qua dién di trén duoc phan tich va dua vao d6 pha lodng 2, 4, 6 lan. O dd
pha lodng ra 4 1an cho ndng do DNA thich hop cho viéc doc trinh ty.

3.8.3 Chay dién di va ghi nhin tin hi¢éu trén may sequencer

San phém DNA sau khi khuéch dai duoc load vao cac ¢t mao dan chira
polymer dé dién di phan tich két qua.

Két qua thu dugc tir tin hiéu huynh quang s& dugc ghi nhan bang phan mém
clla may sequencer.

Quy trinh tom tat cac bude doc trinh tu

San pham PCR
GFX PCR DNA and gel R : I:' -
band Purification kit »  Tihsac
Hoa chat: Chu ky nhiét:
< BDTmix 7 95%C/5 phit
0 Buffer A
R ,| Phanungdoc trinh tuwr | O 95°C/30 ay
-~ DNAkhutn | 0 58°C/10 glay 25
] Primer l o 60°C/4 phft chu ky
O Nudc khir ion
M Tinh sach

|

Dbi¢n di, ghi nhan tin hi¢u

Hinh 3.3 So' d6 tém tit quy trinh doc trinh tw sin pham PCR.
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PHAN 4: KET QUA VA THAO LUAN

4.1 Két qua phuc hdi nAm Trichoderma tir nhirng 6ng nghiém chira nhirng bao tir
nim

> Sau khi cdy nhiing bao tir 1én trén phan thach cua dia petri chita méi truong
PGA phuc hdi ndm va trén phan thach nghiéng trong 6ng nghiém chira moi trudng
CAM d¢é giir ndm. Pay kin va giit trong diéu kién ¢ nhiét d6 phong, & noi mat. Sau 4
— 6 ngay khuan ty va dinh bao tir nAm Trichoderma moc & mit trén cua phan thach
nghiéng va dia petri. Khuan ty cia nAm Trichoderma c6 mau trang con bao tir c6 mau
xanh dic trung ctia dong ndm Trichoderma. Cac dong nim can phai dugc luu gitt dé
cho nhitng nghién ciru sau va 1a ngudn dy trit cho nhitng nghiém thirc sau néu nhu cac
két qua thyc hién chua dat yéu cau.

> So v6i moi truong CAM luu trit ndm thi trén moi truong PGA nam
Trichoderma phat trién manh va nhanh hon, sy hinh thanh bao tit sém hon vi trén méi
truong PGA nam Trichoderma sé& st dung truc tiép ngay thanh phan glucose b sung
va luong glucose trong khoai tiy nén soi ndm Trichoderma phat trién mau chong.
Trong moi truong CAM nam Trichoderma phai qua giai doan phan giai dudng
Dextrose thanh 2 phan tir Glucose va tinh bot tir bot bap phan giai thanh n-glucose
cho nén thdi gian ndm Trichoderma phat trién cham hon, bu lai thi ¢6 thé gitt nAm
duoc 1au hon (c6 thé 2-3 nam), con ddi v6i mdi truong PGA chi ¢6 thé giir nAm khong
qué 4 thang.

> Két qua nhan sinh khéi sau khi cdy soi nAm c6 hodc khong cé dinh bao tir vao
nhiing binh tam gidc c¢6 chita mdi truong nhan sinh khéi long (MOLAS — YEAST
EXTRAX) giit & nhiét 6 27°C, dit vao may lic diéu chinh véi téc dd 200 vong/phit.
Sau 4-5 ngay, két qua thu dugc tir 10 dong nidm Trichoderma cua Viét Nam dugc
phan 13p tir nhitng dia diém khac nhau va 10 dong nim Trichoderma ctia nudc ngoai.
Tt ca cac dong Trichoderma ciia Viét Nam va nudc ngoai déu co kha ning tao ra soi

nam trong moi truong MOLAS.
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4.2. Két qua ly trich thu DNA tir cac dong nim Trichoderma
Ly trich 10 dong ndm Trichoderma cua Viét Nam va 10 dong nim

Trichoderma cuia nuéc ngoai. Két qua ly trich thé hién qua hinh sau:

DNA tbng s6—>

phantap — »

Hinh 4.1 két qua ly trich DNA tong sb tir cac dong
Trichoderma

Két qua ly trich cho thdy DNA tong s6 khong tinh sach hoan toan. Ngoai DNA
tong sd con c6 thém nhitng doan DNA bj dit gily ma qua trinh ly trich khong thé loai
bé duoc.

Nguyén nhan tao ra nhitng doan DNA dut gay:
> Qua trinh nghién chua tot hodc do hoa chat nhu Phenol, chloroform.
> Thoi gian cho phenol dé pha huy 16p vo, 16p mang nhan, loai bo protein. Néu
nhu thoi gian qua dai s& gdy nén su dut gdy DNA mot luong rat dang ké.
» Ly tam (téc do, thoi gian, thao tac):

- Ly tam véi thoi gian ngin, toc do thap thi sy phan 16p chua tot gitta phan

dich chita DNA, 16p x4c té bao, 16p phenol.

- Ly tAm voi thoi gian qua dai thi phenol pha huy nhiéu DNA hon giy ra

nhiéu doan dut giy

- Ly tam véi toc d6 qua cao va thoi gian dai thi DNA s& bi gy rat nhiéu.

> Nguyén nhan thu luong DNA tong sé it 1a do:

- Mau nghién chua min.
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- Thoi gian va nhiét d6 u chua du dé pha v& véach té bao.
- Su phan 16p chua tét ¢ cac budce ly tam.
> Thyc hién cang nhiéu budc ly tim thi lrong DNA dut gdy cang nhiéu cho nén
budc tia DNA khong can phai ly tim dé tip trung luong DNA ma dé ling
khoang 30 phut sé thu dugc DNA tinh hon.
> Nhu viy mirc @ DNA tinh sach c6 hoidc khong c6 bi dit giy, lugng DNA tdng
sO thu dugc nhiéu hay it 1a do viéc nghién nim va qu4 trinh ly trich.
> Cac dong Trichoderma duoc chon dé chay PCR: T.harzianum (T4), T.Koningii
(T6), L35.5 ( chua dinh danh), 2-41-2( chua dinh danh), va mdt dong ctia nudc
ngoai lam dbi chung: Trichoderma harzianum (GJS 00-39). Tién hanh pha
lodng cac mau trén v6i do pha loang thich hop.
DNA pha loang truwéc khi chay PCR
Dua vao band DNA thu nhan duogc tir két qua dién di san phém ly trich DNA,
tién hanh pha lodng cic nguén DNA téng sd xudng ndéng d6 thap hon, dua vao do
chon lua thang biéu thi ndng do DNA thich hop cho qua trinh chay PCR. Két qua dién
di 6 hinh 4.2 cho théy band thtr 2 dugc chon lam chuan dé tién hanh chay PCR

DNA pha loan

Hinh 4.2 DNA tong s6 dwgc pha loing trwéc khi chay PCR.
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4.4 Két qua khuéch dai vang ITS1 -5,8S — ITS2

Hinh 4.3 Sén pham PCR khi Hinh 4.4 Sén phim PCR khi
khuéch dai bang cap primer khuéch dai bang cap primer
Elong R-Elong F. ITS4 &ITSS.

Voi: 1,1': T4, 2,2: Te, 3,3: T19, 4,4’: L355, 5: GJS 00-39 (dong
Trichoderma .harzianumcua nuéc ngoai duoc dung lam mau dbi chang)
= Dua vao thang ladder, cho thiy cac dong nim Trichoderma chay véi primer
ITS4 - ITSS ¢6 kich thude khoang 670 bp. Tuong ty véi primer ElongR - ElongF so
sanh voi ladder thi kich thudc ving elong khoang 260 bp.
=  Primer l& doan mdi c6 tinh dic hiéu khac véi tinh ngdu nhién do primer ITS4 -
ITS5 thyc hién trén vung ITS1 —5,8S — ITS2.
= Néu qué trinh ly trich t6t it DNA bi dut gy, khong bi tap, san pham DNA
trudc khi chay PCR can tinh sach thi két qua PCR tot hon. Can phai tinh sach san
pham PCR vi theo nguyén tic va thuc nghiém thi trong éng eppendorf chira hang
tricu DNA dugc nhan 1én nho vao qué trinh khuéch dai thi van con sot lai luong
hoa chat can dé chay PCR ciing nhu lugng DNA dut gdy c6 1an trong lugng DNA
mAau ban dau. Do d6 can phai tinh sach san pham PCR truéc khi doc trinh tir DNA.
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= Sau khi tinh sach san phim PCR. Chuan bi pha lodng dé c6 thé doc trinh ty
DNA wvung ITS1 —5,8S —ITS2 va vung Tef.
4.5 San pham PCR tinh sach ciia dong Trichoderma harzianum
Trong sb cac san phim PCR duoc khuéch dai, chon 1iy dong Trichoderma

harzianum (T4). Band 1: san pham PCR khuéch dai véi cap primer Elong R va
ElongF. Band 2: san pham PCR khuéch dai voi cip primer ITS 4 va ITS 5 cia cing
dong ndm Trichoderma harzianum.
Pha lodng san phdm PCR 1am & muc d6 2, 4, 6, lan.

Do pha lodng 4 c6 thé str dung dé tién hanh doc trinh tiy viing gene can thiét.

Band 1: Vi cap primer ElongR - ElongF
Band 2: Véi cé@p primer ITS4 — 1TSS

Hinh 4.5 San phim PCR dwoc tinh sach truwée khi doc trinh tuw DNA.

4.6 Két qua giai trinh tw ving ITS-rDNA va vung Tef
4.6.1 So sanh trinh tw nucleotid giira vung ITS — rDNA va vung Tef

San pham khuéch dai ving bao ton ITS — rDNA va viang chirc ning Tef cua
dong nam Trichorderma duoc doc truc tiép bang may Sequencer. Trinh ty ving ITS —
rDNA va ving Tef dugc dbi chiéu trén nguon gen (dit liéu NCBI). Chon nhiing dong
Trichoderma dbi chiéu co trinh ty DNA tuong dong 1a cao nhat trong hang loat
nhitng dong khac nhau .

% S0 sanh ving trinh tu ITS — rDNA dong T4 (mau nim Trichoderma harzianum -

Viét Nam) véi cac dong Trichodrma trén ngan hang gene (GeneBank): két qua thé

hién nhu sau:
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Bang 4.1: Cac ngudn nam Trichoderma trén genbank dwogc dung dé so

sanh vang I'TS1 - 5,85 - ITS2

Tén Trichoderma Tac gia Dia diém

Nam

T.asperellum. TUB Nyla N. An Db
2004

T.asperellum.RRLF-20 Hermosa M.R Nhat
1998

T.harzianum. THAJ4020 Hermosa M.R Nhat
1998

T.viride.GJS90-95 Gary J.Semuels My

2000

T.viride. TVRRNATR3 Kula N. buc
1996

T.viride. TVAJ3773 Hermosa M.R Nhat
1998

T.hamatum.GJS Gary J.Semuels My

2000

T.hamatum.MA Wuczkowsd N. Uc
2000

T.atroviride.BBA Lieckfeldt E. buc
1998

So sanh trinh ty nucleotid vumg ITS — rDNA dong T4 véi cac dong
Trichoderma khac trén geneBank. Str dung phan mém CLUSTAL.

DQ315455-T.
AY857218-T.

viride.GJS90-95
asperellum.TUB

X93981-T.viride.TVRRNATR3

AJ230660-T.
AJ223773-T.
AJ224020-T.
AJ849895-T.
DQ109530-T.
AJ507086-T.
T4-ITS5

DQ315455-T.
AY857218-T.

atroviride.BBA
viride.TVAJ3773
harzianum.THAJ4020
asperellum.RRLEF-20
hamatum.GJS
hamatum.MA

viride.GJS90-95
asperellum.TUB

X93981-T.viride.TVRRNATR3

AJ230660-T.
AJ223773-T.
AJ224020-T.
AJ849895-T.
DQ109530-T.
AJ507086-T.
T4-ITS5

atroviride.BBA
viride.TVAJ3773
harzianum.THAJ4020
asperellum.RRLF-20
hamatum.GJS
hamatum.MA

———————————————————————— TCATTACCGAGTTTACAACTCCCAAA
—————————————— AGCGGAGGGATCATTACCGAGTTTACAACTCCCAAA
TCCGTTGGTGAACCAGCGGAGGGATCATTACCGAGTTTACAACTCCCAAA
TCCGTTGGTGAACCAGCGGAGGGATCATTACCGAGTTTACAACTCCCAAA
——————————————————— AGGGATCATTACCGAGTTTACAACTCCCAAA
——————————————————— AGGGATCATTACCGAGTTTACAACTCCCAAA
——————— CCGTGAACCATGGGGGATCAT-ACCGAGTTTACAACTCCCAAA
————————————— CTGCGGAGGGATCATTACCGAGTTTACAACTCCCAAA
—————————————————————————————— CCGAGTTTACAACTCCCAAA
————— NAAAGCTATGGAGCGGAGGATATTAC-GAGTTTACAACTCCCAAA

* kKA AR A A KA A A A A Ak Kk Kk Kk Kk

CCCAATGTGAACCATACCAAACTGTTGCCTCGGCGGGGTCACGCCCCGGG
CCCAATGTGAACGTTACCAAACTGTTGCCTCGGCGGGGTCACGCCCCGGG
CCCAATGTGAACGTTACCAAACTGTTGCCTCGGCGGGGTCACGCCCCGGG
CCCAATGTGAACGTTACCAAACTGTTGCCTCGGCGGGGTCACGCCCCGGG
CCCAATGTGAACGTTACCAAACTGTTGCCTCGGCGGGGTCACGCCCCGGG
CCCAATGTGAACGTTACCAAACTGTTGCCTCGGCGGGGTCACGCCCCGGG
CCCAATGTGAACGTTACCAAACTGTTGCCTCGGCGGGGTCACGCCCCGGG
CCCAATGTGAACGTTACCAAACTGTTGCCTCGGCGGGGTCACGCCCCGGG
CCCAATGTGAACGTTACCAAACTGTTGCCTCGGCGGGGTCACGCCCCGGG
CCCAATGTGAACGTTACCAAACTGTTGCCTCGGCGGGGTCACGCCCCGGG

Kk Kk kK kkkkkkk AR R R R R RS EEEEEEEEEEREEEEEEE SRR EEE S S




DQ315455-T.viride.GJS90-95
AY857218-T.asperellum.TUB
X93981-T.viride.TVRRNATR3
AJ230660-T.atroviride.BBA
AJ223773-T.viride.TVAJ3773
AJ224020-T.harzianum.THAJ4020
AJ849895-T.asperellum.RRLF-20
DQ109530-T.hamatum.GJS
AJ507086-T.hamatum.MA

T4-ITSS

DQ315455-T.viride.GJS90-95
AY857218-T.asperellum.TUB
X93981-T.viride.TVRRNATR3
AJ230660-T.atroviride.BBA
AJ223773-T.viride.TVAJ3773
AJ224020-T.harzianum.THAJ4020
AJ849895-T.asperellum.RRLF-20
DQ109530-T.hamatum.GJS
AJ507086-T.hamatum.MA

T4-ITS5

DQ315455-T.viride.GJS90-95
AY857218-T.asperellum.TUB
X93981-T.viride.TVRRNATR3
AJ230660-T.atroviride.BBA
AJ223773-T.viride.TVAJ3773
AJ224020-T.harzianum.THAJ4020
AJ849895-T.asperellum.RRLEF-20
DQ109530-T.hamatum.GJS
AJ507086-T.hamatum.MA

T4-ITS5

DQ315455-T.viride.GJS90-95
AY857218-T.asperellum.TUB
X93981-T.viride.TVRRNATR3
AJ230660-T.atroviride.BBA
AJ223773-T.viride.TVAJ3773
AJ224020-T.harzianum.THAJ4020
AJB849895-T.asperellum.RRLEF-20
DQ109530-T.hamatum.GJS
AJ507086-T.hamatum.MA

T4-ITS5

DQ315455-T.viride.GJS90-95
AY857218-T.asperellum.TUB
X93981-T.viride.TVRRNATR3
AJ230660-T.atroviride.BBA
AJ223773-T.viride.TVAJ3773
AJ224020-T.harzianum.THAJ4020
AJB849895-T.asperellum.RRLEF-20
DQ109530-T.hamatum.GJS
AJ507086-T.hamatum.MA

T4-ITS5

DQ315455-T.viride.GJS90-95
AY857218-T.asperellum.TUB
X93981-T.viride.TVRRNATR3
AJ230660-T.atroviride.BBA
AJ223773-T.viride.TVAJ3773
AJ224020-T.harzianum.THAJ4020
AJB849895-T.asperellum.RRLF-20
DQ109530-T.hamatum.GJS
AJ507086-T.hamatum.MA

T4-ITS5

TGCGTCGCAGCCCCGGAACCAGGCGCCCGCCGGAGGGACCAACCAAACTC
TGCGTCGCAGCCCCGGAACCAGGCGCCCGCCGGAGGAACCAACCAAACTC
TGCGTCGCAGCCCCGGAACCAGGCGCCCGCCGGAGGAACCAACCAAACTC
TGCGTCGCAGCCCCGGAACCAGGCGCCCGCCGGAGGAACCAACCAAACTC
TGCGTCGCAGCCCCGGAACCAGGCGCCCGCCGGAGGAACCAACCAAACTC
TGCGTCGCAGCCCCGGAACCAGGCGCCCGCCGGAGGAACCAACCAAACTC
TGCGTCGCAGCCCCGGAACCAGGCGCCCGCCGGAGGAACCAACCAAACTC
TGCGTAAAAGCCCCGGAACCAGGCGCCCGCCGGAGGAACCAACCAAACTC
TGCGTAAAAGCCCCGGAACCAGGCGCCCGCCGGAGGAACCAACCAAACTC
TGCGTCGCAGCCCCGGAACCAGGCGCCCGCCGGAGGAACCAACCAAACTC

* Kk Kk Kk Kk R R R I S S S kb b b b b b b b b b h b h b b SR b b b b b b b h b 3 b

TTTCTGTAGTCCCCTCGCGGACGTTATTTCTTACAGCTCTGAGCAAAAAT
TTTCTGTAGTCCCCTCGCGGACGT-ATTTCTTACAGCTCTGAGCAAAAAT
TTTCTGTAGTCCCCTCGCGGACGTATTTCTTTACAGCTCTGAGCAAAAAT
TTTCTGTAGTCCCCTCGCGGACGTATTTCTTTACAGCTCTGAGCAAAAAT
TTTCTGTAGTCCCCTCGCGGACGTATTTCTTTACAGCTCTGAGCAAAAAT
TTTCTGTAGTCCCCTCGCGGACGT-ATTTCTTACAGCTCTGAGCAAAAAT
TTTCTGTAGTCCCCTCGCGGACGT-ATTTCTTACAGCTCTGAGCAAAAAT
TTTCTGTAGTCCCCTCGCGGACGT-ATTTCTTACAGCTCTGAGCAAAAAT
TTTCTGTAGTCCCCTCGCGGACGT-ATTTCTTACAGCTCTGAGCAAAAAT
TTTCTGTAGTCCCCTCGCGGACGT-ATTTCTTACAGCTCTGAGCAAAAAT

R R R R R R R R R * % R R R R R R

TCAAAATGAATCAAAACTTTCAACAACGGATCTCTTGGTTCTGGCATCGA
TCAAAATGAATCAAAACTTTCAACAACGGATCTCTTGGTTCTGGCATCGA
TCAAAATGAATCAAAACTTTCAACAACGGATCTCTTGGTTCTGGCATCGA
TCAAAATGAATCAAAACTTTCAACAACGGATCTCTTGGTTCTGGCATCGA
TCAAAATGAATCAAAACTTTCAACAACGGATCTCTTGGTTCTGGCATCGA
TCAAAATGAATCAAAACTTTCAACAACGGATCTCTTGGTTCTGGCATCGA
TCAAAATGAATCAAAACTTTCAACAACGGATCTCTTGGTTCTGGCATCGA
TCAAAATGAATCAAAACTTTCAACAACGGATCTCTTGGTTCTGGCATCGA
TCAAAATGAATCAAAACTTTCAACAACGGATCTCTTGGTTCTGGCATCGA
TCAAAATGAATCAAAACTTTCAACAACGGATCTCTTGGTTCTGGCATCGA

R R R R R R R R R R R

TGAAGAACGCAGCGAAATGCGATAAGTAATGTGAATTGCAGAATTCA-GT
TGAAGAACGCAGCGAAATGCGATAAGTAATGTGAATTGCAGAATTCA-GT
TGAAGAACGCAGCGAAATGCGATAAGTAATGTGAATTGCAGAATTCA-GT
TGAAGAACGCAGCGAAATGCGATAAGTAATGTGAATTGCAGAATTCA-GT
TGAAGAACGCAGCGAAATGCGATAAGTAATGTGAATTGCAGAATTCA-GT
TGAAGAACGCAGCGAAATGCGATAAGTAATGTGAATTGCAGAATTCA-GT
TGAAGAACGCAGCGAAATGCGATAAGTAATGTGAATTGCAGAATTCA-GT
TGAAGAACGCAGCGAAATGCGATAAGTAATGTGAATTGCAGAATTCA-GT
TGAAGAACGCAGCGAAATGCGATAAGTAATGTGAATTGCAGAATTCA-GT
TGAAGAACGCAGCGAAATGCGATAAGTAATGTGAATTGCAGAATTCATGT

R R R SRR SRR EEE SRR EEEEEEEEEEEEEEEEEEEEEEEE SRR R RS IS

GAATCATCG-AATCTTTGAACGCACATTGCGCCCGCCAGTATTCTGGCGG
GAATCATCG-AATCTTTGAACGCACATTGCGCCCGCCAGTATTCTGGCGG
GAATCATCG-AATCTTTGAACGCACATTGCGCCCGCCAGTATTCTGGCGG
GAATCATCG-AATCTTTGAACGCACATTGCGCCCGCCAGTATTCTGGCGG
GAATCATCG-AATCTTTGAACGCACATTGCGCCCGCCAGTATTCTGGCGG
GAATCATCG-AATCTTTGAACGCACATTGCGCCCGCCAGTATTCTGGCGG
GAATCATCG-AATCTTTGAACGCACATTGCGCCCGCCAGTATTCTGGCGG
GAATCATCG-AATCTTTGAACGCACATTGCGCCCGCCAGTATTCTGGCGG
GAATCATCG-AATCTTTGAACGCACATTGCGCCCGCCAGTATTCTGGCGG
GAATCATCATAATCATTGAACGCACGTTGCGCCCGTCAATACACTGACTG

K kKKK KKKk KKK KN KAAAAAAAAAKX KAAAAAAAA*x **x *% *kKk Kk Kk

GCATGCCTGTCCGAGCGTCATTTCAACCCTCGAACCCCTCCGGGGGGTCG
GCATGCCTGTCCGAGCGTCATTTCAACCCTCGAACCCCTCCGGGGGATCG
GCATGCCTGTCCGAGCGTCATTTCAACCCTCGAACCCCTCCGGGGGATCG
GCATGCCTGTCCGAGCGTCATTTCAACCCTCGAACCCCTCCGGGGGATCG
GCATGCCTGTCCGAGCGTCATTTCAACCCTCGAACCCCTCCGGGGGATCG
GCATGCCTGTCCGAGCGTCATTTCAACCCTCGAACCCCTCCGGGGGATCG
GCATGCCTGTCCGAGCGTCATTTCAACCCTCGAACCCCTCCGGGGGATCG
GCATGCCTGTCCGAGCGTCATTTCAACCCTCGAACCCCTCCGGGGGATCG
GCATGCCTGTCCGAGCGTCATTTCAACCCTCGAACCCCTCCGGGGGATCG
GCTTGCCTGTCCTACCGACTTTACTACCCTCACATCTTTCCCCTGGAACG

KKk KAk AkAAAAAKX kK kK kK kK k KAk kKkKkK * % * Kk Kk * x * x
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DQ315455-T.viride.GJS90-95
AY857218-T.asperellum.TUB
X93981-T.viride.TVRRNATR3
AJ230660-T.atroviride.BBA
AJ223773-T.viride.TVAJ3773
AJ224020-T.harzianum.THAJ4020
AJ849895-T.asperellum.RRLF-20
DQ109530-T.hamatum.GJS
AJ507086-T.hamatum.MA

T4-ITSS

DQ315455-T.viride.GJS90-95
AY857218-T.asperellum.TUB
X93981-T.viride.TVRRNATR3
AJ230660-T.atroviride.BBA
AJ223773-T.viride.TVAJ3773
AJ224020-T.harzianum.THAJ4020
AJ849895-T.asperellum.RRLF-20
DQ109530-T.hamatum.GJS
AJ507086-T.hamatum.MA

T4-ITS5

DQ315455-T.viride.GJS90-95
AY857218-T.asperellum.TUB
X93981-T.viride.TVRRNATR3
AJ230660-T.atroviride.BBA
AJ223773-T.viride.TVAJ3773
AJ224020-T.harzianum.THAJ4020
AJ849895-T.asperellum.RRLF-20
DQ109530-T.hamatum.GJS
AJ507086-T.hamatum.MA

T4-ITS5

DQ315455-T.viride.GJS90-95
AY857218-T.asperellum.TUB
X93981-T.viride.TVRRNATR3
AJ230660-T.atroviride.BBA
AJ223773-T.viride.TVAJ3773
AJ224020-T.harzianum.THAJ4020
AJ849895-T.asperellum.RRLF-20
DQ109530-T.hamatum.GJS
AJ507086-T.hamatum.MA

T4-ITS5

DQ315455-T.viride.GJS90-95
AY857218-T.asperellum.TUB
X93981-T.viride.TVRRNATR3
AJ230660-T.atroviride.BBA
AJ223773-T.viride.TVAJ3773
AJ224020-T.harzianum.THAJ4020
AJ849895-T.asperellum.RRLF-20
DQ109530-T.hamatum.GJS
AJ507086-T.hamatum.MA

T4-ITSS

GCGTTGGGGACTTCGGGAACCCCTAAGACGGGATCCCGGCCCCTAAATAC
GCGTTGGGGA--TCGGGACCCCTCACAC--GGGTGCCGGCCCCTAAATAC
GCGTTGGGGA--TCGGGACCCCTCACAC--GGGTGCCGGCCCCTAAATAC
GCGTTGGGGA--TCGGGACCCCTCACAC--GGGTGCCGGCCCCTAAATAC
GCGTTGGGGA--TCGGGACCCCTCACAC--GGGTGCCGGCCCCTAAATAC
GCGTTGGGGA--TCGGGACCCCTCACAC--GGGTGCCGGCCCCTAAATAC
GCGTTGGGGA--TCGGGACCCCTCACAC--GGGTGCCGGCCCCGAAATAC
GCGTTGGGGA--TCGGGACCCCTCACC---GGGTGCCGGCCCTGAAATAC
GCGTTGGGGA--TCGGGACCCCTCACC---GGGTGCCGGCCCTGAAATAC
GTGGCGGAAA--CCGAGACCCCACATGC--GAATTCTTTTTCTTACATCC

* % * % * * Kk kK Kk k Kk * * * % * * ok k%

AGTGGCGGTCTCGCCGCAGCCTCTCCTGCGCAGTAGT-TTGCACAACTCG
AGTGGCGGTCTCGCCGCAGCCTCTCCTGCGCAGTAGT-TTGCACAACTCG
AGTGGCGGTCTCGCCGCAGCCTCTCCTGCGCAGTAGT-TTGCACAACTCG
AGTGGCGGTCTCGCCGCAGCCTCTCCTGCGCAGTAGT-TTGCACAACTCG
AGTGGCGGTCTCGCCGCAGCCTCTCCTGCGCAGTAGT-TTGCACAACTCG
AGTGGCGGTCTCGCCGCAGCCTCTCCTGCGCAGTAGT-TTGCACAACTCG
AGTGGCGGTCTCGCCGCAGCCTCTCCTGCGCAGTAGT-TTGCACAACTCG
AGTGGCGGTCTCGCCGCAGCCTCTCCTGCGCAGTAGT-TTGCACAACTCG
AGTGGCGGTCTCGCCGCAGCCTCTCCTGCGCAGTAGT-TTGCACAACTCG
GTTACCTCTTTCACCTACACCTCACAAGTAATAGAGTCTTGCAAAAGCCC

* * *  kkx k% * Kk kk Kk * *kk Kk kkKk kK *

CACCGGGAGCGCGGCGCGTCCACG---TCCGTAAAACA---CCCAACTT-
CACCGGGAGCGCGGCGCGTCCACG---TCCGTAAAACA---CCCAACTTT
CACCGGGAGCGCGGCGCGTCCACG---TCCGTAAAACA---CCCAACTTT
CACCGGGAGCGCGGCGCGTCCACG---TCCGTAAAACA---CCCAACTTT
CACCGGGAGCGCGGCGCGTCCACG---TCCGTAAAACA---CCCAACTTT
CACCGGGAGCGCGGCGCGTCCACG---TCCGTAAAACA---CCCAACTTT
CACCGGGAGCGCGGCGCGTCCACG---TCCGTAAAACA---CCCAACTTT
CACCGGGAGCGCGGCGCGTCCACG---TCCGTAAAACA---CCCAACTT-
CACCGGGAGCGCGGCGCGTCCACG---TCCGTAAAACA---CCCAACTT-
TTCCAGTCAACTGCTGAGCCAATAAAATCTACCAACCTGTTTCCCCCCTT

* Kk Kk * R S S * Kk * Kk Kk * Kk *  x

CTGAAATGTTGACCTCGGATCAGGTAGGA--ATACCCGCTGA-ACTTAA-
CTGAAATGTTGACCTCGGATCAGGTAGGA--ATACCCGCTGA-ACTTAAG
CTGAAATGTTGACCTCGGATCAGGTAGGA--ATACCCGCTGA-ACTTAAG
CTGAAATGTTGACCTCGGATCAGGTAGGA--ATACCCGCTGA-ACTTAAG
CTGAAATGTTGACCTCGGATCAGGTAGGA--ATACCCGCTGA-ACTTAA-
CTGAAATGTTGACCTCGGATCAGGTAGGA--ATACCCGCTGA-ACTTAA-
CTGAAATGTTGACCTCGGATCAGGTAGGA--ATACCCGCTGA-ACTTAAG
CTGAAATGTTGACCTCGGATCAGGTAGGA--ATACCCGCTGA-ACTTAAG
CTGAAATG———————— =~~~ ——— - —————
CGCACATATGGGTGTTGATTGATGAATTATGATACGTGCTCATGCCCCCC

* * Kk k

CATATCAATAA
CATATCAATAA

CATATCAATAG
CATATCA----

CCTTTCAAATA
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Trinh ty ving ITS1 — 5,85 — ITS2 cua dong T4 (miu nam Trichoderma

harzianum -Viét Nam) so véi cac dong Trichoderma trén ngan hang gene (geneBank)

cho thiy murc d6 tuong dong & ving ITS — rDNA 13 98%.

Két qua so sanh vung bao ton ITS — rDNA giira cac dong nam Trichoderma van

chua thé khang dinh chinh xac T4 thudc dong nam nao trong sé cac dong nam trén.
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Vi thé, viéc khuéch dai viung Tef (ving chac nang). Sau do, giai ma trinh ty ving
Teflfw — Tef2rev trd nén can thiét hon dé dinh danh dong T4 (trichoderma
harzianum- dinh danh dua vao hinh thai hoc, Viét Nam).
% s0 sanh vung teflfw — tef2rev cua dong ndm Trichoderma (T4) véi cac dong
nam Trichoderma trén ngan hang gen (geneBank). Két qua thé hién qua bang sau:
Bang 5.2 Cac ngudn nam Trichoderma trén genbank dwge diung dé so

sanh vung Tef

Tén Trichoderma Tac gia Dia diém
T.asperellum. TUBF-106 Druzhinina T.S Uc
T.asperellum.TUB Druzhinina T.S Uc
T.hamatum. Zhang C.C Trung Quéc
T.hamatum.T-382 Gary J. semuel My
T.viride.ATCC Kulling G.M Uc

So sanh trinh tw nucleotide vung teflfw — tef2rev dong T4 véi cac dong

Trichoderma trén genbank. St dung phan mém CLUSTAL.

AY857292-T.
AY857299-T.
AY298863-T.
DQ151582-T.
AF400992-T.

asperellum.TUBF-106
asperellum.TUB
hamatum.
hamatum.T-382
viride.ATCC

T4-Sequence tef

GAAGTTCGAGAC---TCCCAAGTACTAT-GTCACCGTCATTGGTATGTTT
GAAGTTCGAGAC---TCCCAAGTACTAT-GTCACCGTCATTGGTATGTTT
GAAGTTCGAGAC---TCCCAAGTACTAT-GTCACCGTCATTGGTATGTTT
GAAGTTCGAGAC---TCCCAAGTACTAT-GTCACCGTCATTGGTATGTTT
——————————————————— AAGTACTAT-GTCACCGTCATTGGTATGTTT
—----TTCCACCCCCTTCCCAAGTACTATAGTCACCGTCATTGGTATGTTT

R R R R R R R R R R R R R R R R R R R R R R R

AY857292-T.asperellum.TUBF-106 TGGA-CTCTTCTCTCTAGCTATCGACATTCCAAGTCCGCCATTCTAACAT
AY857299-T.asperellum.TUB TGGA-CTCTTCTCTCTAGCTATCGACATTCCAAGTCCGCCATTCTAACAT
AY298863-T.hamatum. TCAG-TCCGACTG-—-———--— GTCACTATCCCAACATCATCATGCTAACGT
DQ151582-T.hamatum.T-382 TCAG-TCCGACTG-—————— GTCACTATCCCAACATCATCATGCTAACGT
AF400992-T.viride.ATCC TCGC-TTTTCCTC-———--— ATTGATACTTGGAGACCAAGATTCTAACGT
T4-Sequence tef TGGACTCCTTCTCTCTAGCTATCGACATTCCAAGTCCGCCATTCTAACAT

* * ok * * * * K,k kkkxkx K

AY857292-T.asperellum.TUBF-106 GCTCTTCCCACAGACGCTCCCGGTCACCGTGATTTCATCAAGAACATGAT
AY857299-T.asperellum.TUB GCTCTTCCCACAGACGCTCCCGGTCACCGTGATTTCATCAAGAACATGAT
AY298863-T.hamatum. GCGACTCC-ACAGACGCTCCCGGTCACCGTGATTTCATCAAGAACATGAT
DQ151582-T.hamatum.T-382 GCGACTCC-ACAGACGCTCCCGGTCACCGTGATTTCATCAAGAACATGAT
AF400992-T.viride.ATCC GCCGCTCT-GTAGACGCTCCCGGTCACCGTGATTTCATCAAGAACATGAT

T4-Sequence_tef

AY857292-T.

asperellum.TUBF-106

GCTCTTCCCACAGACGCTCCCGGTCACCGTGATTTCATCAAGAACATGAT

* * * * ER R R RS SRS EE RS R R R EEEEEEEEEEEEEEEEE RS S S

CACTGGTACCTCCCAGGCTGACTGCGCTATCCTGATTATCGCTGCCGGTA

AY857299-T.asperellum.TUB CACTGGTACCTCCCAGGCTGACTGCGCTATCCTGATTATCGCTGCCGGTA
AY298863-T.hamatum. CACTGGTACCTCCCAGGCCGATTGCGCTATCCTCATTATCGCTGCCGGTA
DQ151582-T.hamatum.T-382 CACTGGTACCTCCCAGGCCGATTGCGCTATCCTCATTATCGCTGCCGGTA
AF400992-T.viride.ATCC CACTGGTACTTCCCAGGCTGACTGCGCTATCCTGATTATCGCTGCCGGTA

T4-Sequence_tef

CACTGGTACCTCCCAGGCTGACTGCGCTATCCTGATTATCGCTGCCGGTA

Kh KA A A Ak Kk Ak hkhkhkhkhkdh hkk Ahkhkhkhkhkhkhkhkhkd dhkdhkdkdkhkdkhkhkdkkkkkkkx
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AY857292-T.asperellum.TUBF-106 CTGGTGAGTTCGAGGCTGGTATCTCCAAGGATGGCCAGACCCGTGAGCAC
AY857299-T.asperellum.TUB CTGGTGAGTTCGAGGCTGGTATCTCCAAGGATGGCCAGACCCGTGAGCAC
AY298863-T.hamatum. CTGGTGAGTTCGAGGCTGGTCTCCAAGG-——————————————————————
DQ151582-T.hamatum.T-382 CTGGTGAGTTCGAGGCTGGTAT ————————————————————————————
AF400992-T.viride.ATCC CTGGTGAGTTCGAGGCTGGTATCTCCAAG-————————————————————
T4-Sequence_tef CTGGTGAGTTCGAGGCTGGTCTC--CAAGGATGGCAAAGGCGAGGGGGAT
*hkkkhkkkkkhkhkkhkkhkkkkkkx *
AY857292-T.asperellum.TUBF-106 GCTCTGCTCGCCTACACCCTGGGTGTCAAGCAGCTCATCGTTGCCATCAA
AY857299-T.asperellum.TUB GCTCTGCTCGCC-——== === === ———————— e ———————

AY298863-T.hamatum. = —oo oo m
DQ151582-T.hamatum.T-382 = ————— - m oo
AF400992-T.viride.ATCC = —- - oo oo oo
T4-Sequence tef TGTCAATGGAGTACATACGGTGTCGGGAGGTCTGTGCGGAGAGATGTAAA

AY857292-T.asperellum.TUBF-106 CAAGATGGACA
AY857299-T.asperellum.TUB = =—=—=————————
AY298863-T.hamatum.  ———————————
DQ151582-T.hamatum.T-382 —=——————————
AF400992-T.viride.ATCC @ ————m—————=—
T4-Sequence tef AGGGG--————

Trinh tu so sanh trén ving Tef giita cac dong Trichoderma cho thdy mirc do
twuong dong cua dong ndm T.asperellum.TUBF-106, T.asperellum.TUB,
T.viride.ATCC 12 98% , dong T.hamatum, T.hamatum.T — 382 ¢6 mirc do twong dong
14 96%, ving Tef khong tim ra su twong dong cua dong T4 véi dong Trichoderma
harzianum trong dir li¢u geneBank .

Trén co sé ddi chiéu ving ITS1-5,8S-ITS2 két hop ving teflfw-tef2rev . Ta
xac dinh dong nam T4 1a dong Trichoderma asperellum.

Qua d6 cho thay dinh danh bang hinh thai khong chinh xac vi méi trudng song
ctia cac giong loai ¢ nhitng diéu kién khac nhau thi hinh thai ciing ¢6 sy thay doi dan
dé thich nghi, ton tai va phat trién. Cho nén, dinh danh phan ti hiéu qua hon, chinh
xac hon dinh danh bang hinh thai hoc cac dong nam. Cong cu trong sinh hoc phan tu
nhu: k§ thuat khuéch dai cac vang bao ton gidng loai va nhirng ving chirc nang khéc,
cac probe danh dau va giai trinh ty san pham khuéch dai cung cip nhitng thong tin
chinh xac hon vé giéng loai.

4.6.2 Két qua giai trinh tw vang ITS1 —5,85 — ITS2
< T4 la dong Trichoderma asperellum, két qua doc trinh ty ving ITS-rDNA caa
dong ndm T4 duoc 758 nucleotid, trong do:

#18S
NAAAGCTATG GAGCGGAGGA TATTACGAGT TTACAACTCC
CAAACCCAAT GTGAACGTTA CCA



#ITS1
GCAGCCCCGG
ACTCTTTCTG
TCTGAGCAAA
GGATCTCTTG
#5.8S
CATAATCATT
CTGGCTTGCC
TTCCCCTGGA
#ITS2
CACCTACACC
TCCAGTCAAC
TCCCCCCTTC
ATACGTGCTC
TAAACGACTC
#28S
GTAAGTGTAA
ATAATATACA
CTTCTACTAT
TTTTTGATTT

% S0 sanh su twong dong trinh ty nucleotide trong ving ITS-rDNA cia dong T4

AACCAGGCGC
TAGTCCCCTC
AATTCAAAAT
GTTCTGGCAT

GAACGCACGT
TGTCCTACCG
ACGGTGGCGG

TCACAAGTAA
TGCTGAGCCA
GCACATATGG
ATGCCCCCCC
AACCCACCTC

TAAACGACTC
TGTGCCCCCC
TTTTTCACAC
CCCTTTAAAT

CCGCCGGAGG
GCGGACGTAT
GAATCAAAAC
CGATGAAGAA

TGCGCCCGTC
ACTTTACTAC
AAACCGAGAC

TAGAGTCTTG
ATAAAATCTA
GTGTTGATTG
CTTTCAAATA
CGTACTATTC

AACCCACCTC
CCAAAGTACC
AAGGCTGACA
CCGCCACTCC

AACCAACCAA
TTCTTACAGC
TTTCAACAAC
CGCAGCGAAA

AATACACTGA
CCTCACATCT
CCCACATGCG

CAAAAGCCCT
CCAACCTGTT
ATGAATTATG
GTAAGTGTAA
ATAATATA

CGTACTATTC
CCTAAGAAAC
AACCTTACCT
CTTACCAA

TGCGATA

AATT

(Trichoderma asperellum cua Viét Nam) va dong T.Asperellum.RRLF-20 (Uc).

= So sanh ving ITS1 cho thay trinh ty nucleoted cia dong T4 va dong
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T.Asperellum.RRLF-20 (Uc) c6 do twong dong 100%, khong co bat ky su sai
khac nao trong trinh tu DNA ving ITS1. St dung phan mém CLUSTAL.

ITS1-T.Asperellum.RRLF-20

T4-ITS5

ITS1-T.Asperellum.RRLF-20

T4-ITS5

ITS1-T.Asperellum.RRLF-20

T4-ITS5

ITS1-T.Asperellum.RRLF-20

T4-ITS5

—-—--AAACTGTTGCCTCGGCGGGGTCACGCCCCGGGTGCGTCGCAGCCCCG

ACCAAACTGTTGCCTCGGCGGGGTCACGCCCCGGGTGCGTCGCAGCCCCG

Rk kb b bk kb b b b b b b kb b b b b b b b b b b b b R

GAACCAGGCGCCCGCCGGAGGAACCAACCAAACTCTTTCTGTAGTCCCCT

GAACCAGGCGCCCGCCGGAGGAACCAACCAAACTCTTTCTGTAGTCCCCT

Rk kb b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b 3 3

CGCGGACGTATTTCTTACAGCTCTGAGCAAAAATTCAAAATGAATCA---

CGCGGACGTATTTCTTACAGCTCTGAGCAAAAATTCAAAATGAATCAAAA

Rk kb b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b i

CTTTCAACAAC
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- So sanh vung 5,85 cho thdy trinh tu nucleoted cua dong T4 va dong
T.Asperellum.RRLF — 20 (Uc) c¢o6 15 nucleoted sai khac trong tong sé 205
nucleoted. D6 twong dong gitra hai dong Trichoderma nay ¢ ving 5,85 1a 93%,.
Str dung phin mém CLUSTAL.

T4-ITS5 TCGATGAAGAACGCAGCGAAATGCGATAAGTAATGTGAATTGCAGAATTC
5.85-T.Asperellum.RRLF-20 ---ATGAAGAACGCAGCGAAATGCGATAAGTAATGTGAATTGCAGAATTC

KKK KA KA KA A A A A A A A A A A A A A A A A A A A A A A A A A A A AR AR AR AR AKX KK
T4-ITS5 ATGTGAATCATCATAATCATTGAACGCACGTTGCGCCCGTCAATACACTG
5.85-T.Asperellum.RRLF-20 A-GTGAATCATCG-AATCTTTGAACGCACATTGCGCCCGCCAGTATTCTG

K KKK KKAKAKAK KK KAKAK KAAAAAKAAAAKX *AAXAAAAAA* **x *% * Kk Kk

T4-ITS5 ACTGGCTTGCCTGTCCTACCGACTTTACTAC
5.85-T.Asperellum.RRLF-20 GCGGGCATGCCTGTCCGAGCGTCATTT--—--

KX kKK AKXk KAAKAAAKAK kK kK ok kK

- So sanh ving ITS2 cho thdy trinh ty nucleoted cia dong T4 va dong
T.Asperellum.RRLF-20 (Uc) c6 76 nucleoted sai khac trong tong so 172
nucleoted. P twong dong giira hai dong Trichoderma niy & ving ITS2 1a
55%,. St dung phan mém CLUSTAL

T4-TITS5 GACTTTACTACCCTCACATCTTTCCCCTGGAACGGTGGCGGAAACCGAGA
ITS2-T.asperellum.RRLF-20 —=---——- CAACCCTCGAACCCCTCCGGGGGATCGGCGTTGGGGATCGGGA
* kK kK k Kk * % * % % * Kk kk Kk Kk * % *  kk k%
T4-T1TS5 CCCCACATGCGAATTCTTTTTCTTACATCCGTTACCTCTTTCACCTACAC
ITS2-T.asperellum.RRLF-20 CCCCTCACACGGGTGCCGGCCCCGAAATACAGTGGCGGTCTCGCCGCAGC
* Kk Kk Kk Kk Kk * * * % * *  kx X * * *  kkx k% *
T4-T1TS5 CTCACAAGTAATAGAGTCTTGCAAAAGCCCTTCCAGTCAACTGCTGAGCC
ITS2-T.asperellum.RRLF-20 CTCTCCTGCG-CAGTAGTTTGCACAACTCGCACCGGGAGCGCGGCGCGTC
* Kk x Kk * * * *kk Kk Kk k * **x  *x * *  x %
T4-T1TS5 AATAAAATCTACCAACCTGTTTCCCCCCTTCGCACATATGG
ITS2-T.asperellum.RRLF-20 CACG---TCCGTAAAAC---ACCCAACTTTCTGAAATG-~~
* * * **x  *x * * * Kk kkx * k%

Két qua so sanh giita cac vung cho thdy muc do tuong déng caa vung ITS1 la
100% , ving ITS2 cho thay sy sai khac rat nhiéu du xét trén ca ving rITS — rDNA
trinh tu nucleoted co6 sy twong dong la 98%. Qua do cho thiy ving ITS2 ¢ sy bién
d6i nhiéu nhét trong ving ITS — rDNA.

4.6.3 Két qua giai trinh tw vung Teflfw — Tef2rev ciia dong T4
TTCCACCCCCTTCCCAAGTACTATAGTCACCGTCATTGGTATGTTTTGGACTCCTTCTCTCTAGCTATCGACATTCCAAG
TCCGCCATTCTAACATGCTCTTCCCACAGACGCTCCCGGTCACCGTGATTTCATCAAGAACATGATCACTGGTACCTCCC

AGGCTGACTGCGCTATCCTGATTATCGCTGCCGGTACTGGTGAGTTCGAGGCTGGTCTCCAAGGATGGCAAAGGCGAGGG
GGATTGTCAATGGAGTACATACGGTGTCGGGAGGTCTGTGCGGAGAGATGTAAAAGGGG
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PHAN 5: KET LUAN VA PE NGHI

5.1 Kétluin

>

Phuc héi cac dong nidm Trichoderma va tir d6 tién hanh nhan sinh khéi ly trich
cac dong nam qua cac budc khac nhau va st dung céc loai hod chét ciing nhu
tac nhan co hoc dé nghién min sgi ndm thu DNA téng $6.

Tién hanh khuéch dai ving gene rDNA-ITS va Tef voi 2 cdp primer: ITSI1-
ITS2 thu dugc san pham khuéch dai c¢6 kich thudc 670 bp (cin cr trén thang
ladder), twong ty nhu trén ddi v6i cap primer: ElongR, ElongF thu dugc san
pham khuéch dai c¢6 kich thude 260 bp (cin ctr trén thang ladder) trén 4 dong
Trichoderma cta Viét Nam va 1 dong d6i chiing cia nude ngoai Trichoderma
harzianum.

Tién hanh doc trinh ty viung ITS1 — 5,85 — ITS2 va vung Tef cua dong
Trichoderma harzianum (T4)

So sanh trinh ty DNA vung ITS1 — 5,85 — ITS2 gitra dong Trichoderma nghién
ctru voi co so dir liéu NCBI va dya vao phan mém CLUSTALX chua khang
dinh T4 1a T.harzianum hay T. asperellum .

Qua d6 cho thiy, dinh danh bang hinh thai khong chinh xac, trinh ty DNA
vung ITS1 — 5,85 — ITS2 ddi chiéu trén co s& dir liéu NBCI cling chua that su
dang tin cay khi ma chi dua trén mdi trinh ty ving ITS1 — 5,85 — ITS2 (ving
bao ton cta sinh vat). Do d6 phai phan tich thém trinh ty DNA ving Tef (Ving
c6 chirc nang chuyén biét va dac trung cho tirng loai).

So sanh két qua doc trinh ty cac ving ITS1 — 5,85 — ITS2 két hop ving Tef
Dinh danh T4: Trichoderma asperellum.

Kich thuéc cua vung ITS1 - 5,85 — ITS2 1a 54 Sbp.

Kich thude ving Tef 1a 223bp.

Trinh ty nucleoted & vung ITS1 — 5,85 — ITS2 cia dong Trichoderma

asperellum (T4) cua Viét Nam so vdi dong Trichoderma asperellum c6 mirc do

tuong dong 14 98%.
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* Trinh ty nucleoted ¢ ving Teflfw — Tef2rev ctia dong Trichoderma
asperellum (T4) cua Viét Nam so vai dong Trichoderma asperellum c6 mirc do
turong dong 98%.

5.2 D¢ nghi
= Tiép tyc tim kiém thém nhitng dong Trichoderma hoang dai tir tw nhién.
= Nghién ctru kha ning dbi khang cao va nhitng diéu kién phat trién tdi vu.
® Pua nhitng cac dong Trichoderma. spp nghién ctru & mic d phan ti: vung
bao ton cua cac dong nAim ITS1 — 5,8S — ITS2, va nhitng ving chirc ning khac.
Twr do6 phuc vu cho nhitng nghién ctru chuyén sau .
5.3 Han ché aé tai

= Chua tim ra mdi lién hé giira kha ning khang bénh ciia ndm véi trinh ty ving

rDNA- ITS va vung Tef.

* Chua so sanh duogc trinh ty ving rDNA-ITS giita cac dong Trichoderma duoc

phan 1ap tir nhitng dia diém khac nhau & Viét Nam.

= Chua xéac dinh trinh ty DNA biéu hién tinh doc ctua ndm Trichoderma véi sau

bénh hai tréng.

= Chua x4c dinh trinh ty ving chirc ning kiém soat sinh hoc ctia Trichoderma

v6i sau bénh hai trong, va su thay doi trinh tu cua ting dong anh hudng 1én mirc

do khang lai sdu bénh.
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PHU LUC

Céch pha va tac dung cua cc hoa chit ding trong qua trinh ly trich DNA tir nAm:

- Tris-HCI 1M (C4H1,CINO3, M=157,60g/ml):

Céch pha: Dung 39,4g bot Tris — HC1 IM pha véi 200ml nude cat 2 1an va vo
trang. Chinh pH dat 8,0 sau d6 hip trong ndi Autoclave & 121°C trong 20 phit trudc
khi dung.

Téc dung: Tris- HCI 1M la dung dich dém, bao quan moi truong ly trich mau 1a
8,0 vi & pH nay DNA 6n dinh. Néu trong mdi trudng acid, cac acid nucleotid rat d& bi
loai thai va cau ndi phosphodieste dé bi pha v& thi cAu trac DNA khong bén viing.

- EDTA 0,5M(CyoH14N,Na,03, M=372,54g/ml)

Céch pha : Dung 37,244g bot EDTA pha v6i voi 200ml nude cit 2 1an va vo
trang. Chinh pH dat 8,0 sau d6 hép trong ndi Autoclave & 121°C trong 20 phut trude
khi dung.

Tac dung:EDTA gén ndi cac ion c6 hoa tri II ( nhuw Mg®*, Ca®") ¢6 trong dich
trich mau, ngin chin sy hoat dong cua cac enzyme phan huy DNA, vi cac enzyme nay
hoat dong rit manh néu c6 mit caa cac ion hoa trj I nhét 13 sy ¢6 mat cta Mg2+

- Mercaptro ethanol: Co tac dung bao vé DNA.

- Phenol: Co tac dung pha v& hoan toan 16p vo té bao va mang nhan, lam bién
tinh protein, ngoai ra phenol con c6 tac dung tach 16p sau khi ly tam.

- Chloroform: Lam bién tinh protein va cac sic td c6 sin trong mau, ngodi ra
chloroform con c¢6 tac dung tach 16p sau khi ly tam, DNA duogc gidi phong
tn tai trong pha nudc nam & 16p trén.

- Isoamyl Alcohol: Gitip mau khong bi sui bot trong qua trinh vortex hay ly
tam véi tde do cao.

- Isopropanol: Gitp tia DNA.

- TE: Dung dich b4do quan DNA.
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Két qua doc trinh ty ving ITS — rDNA dong T4, két qua doc dugc mach DNA bit cip
Véi primer 1TS4
File: T4-ITS4.abl Sequenc:e Marne: T4-IT34  Fun ended: Jun 14, 2006

an 30 40 a0 &0
ANALNALNCALGLTGNNTC NCCG ATC G AGE TCACL TTTCAG AAAGTTG GGTGETTTTACGG ACGE TR

W\ i q

File T4-1T34.abl  Sequence Marne T4-IT34  Run ended: Jun 14, 2004
&l 0 gn an 100 110 1z0
CG TGG ACGCGCCGCGC TCOCGG TGCGAG TTG TGCALLC TAC TGCGCAGG AGAGGC TGCGGCG A

| N

SN

File: T4-IT34.ahl  Sequence Mame T4-1TE4  Run ended: Jun 14, 20068
1z0 130 140 150 1a0 170 180
CGAGACCGECCAC TG TATTTEGGGG6CCGGCACCCG TG TG AGGG6G6TCCCGATCCCCALRCGC CGAT

I |
i) hl‘_-. lﬁhi - h‘

Uk l(.‘ A

File T4-1T34.abl  Zequence Mame T4-1T34  Run ended: Jun 14, 2006
180 190 200 210 220 230 240
LTCCCCCGGFAGGGG TTCGAG GG TTGALLATGACGC TCGG ACAGGCATGCCCGCCAGLATACTG G

R
Ll




File: T4-IT34.abl  Zequence Name: T4-1T34  Run ended: Jun 14, 2006

240 250 260 Z70 280 £50 300
TGEGOGCHNGGECGC LATGE TGC G TTCAALAGATTCA ATGATTCACTGALTTCTGCALT TCACATTAC TTA

Jh\“l“‘““rmmum m* hlllmm!mhml“ummﬂl

File: T4-IT34.ab]l  Sequence Mame T4-1T34  Run ended: Jun 14, 2008
300 310 320 330 340 350 360
LACTTATCGCATTTCOCGC TGCHTTCTTCATCG ATGC CAG AACCHN AN AGATCC GTCTGT TG A L4AG TTT

File: T4-IT34.abl  Sequence Mame T4-IT54  Run ended: Jun 14, 2006

360 370 el=li] 390 400 410 420
AG TTTTGATT CAALATT TALAT TTTCTCC TCAL &4 ACNGNNATALAA L T CHNCHNCNCCHNNATG CTGH C

File: T4-IT34.abl  Sequence Mame: T4-1TS4  Run ended: Jun 14, 20068
420 430 440 450 460 470 450
HCTNCHC AC THNNALACTC TCT L& TATG ATTCTTHNCNTT CAALC N NCNCNCTCTTHN CHTC CHNTC TTTT
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File: T4-IT34.ahl  Sequence Mame T4-1T34  Run ended: Jun 14, 2008
450 430 500 510 520 530 540 550
TTTTH HLNCAHN TTALATC N GCGNTTCHTCHATTNN AT NCH CCTCTHN NCC TCCTACAL CA T 4 AATH TALNNNL &4

Tile: T4-1T24.abl  Zequence Name T4-1T34  Run ended: Jun 14, 2006
550 560 570 580 590 &00 610 620

NiA ATCCHNTCCCT TN C CCHNGAL TTALCNACK NCCCTHNTHN CAC NCATNTTHNCCHN CHNLATHNNNNNATANTANCCTC

File: T4-ITS4.abl  Sequence Mame: T4-IT34  Run ended: Jun 14, 2008
Gzl 030 G40 a0 1) a70 &g 020
CCTCARATN TN NNCC CAC CTACTTAATTA TA NNNTHNNNAACC ANTANNAACCTAATTANNTTCHNCALTCCNTT A N

}.ﬁumﬁh‘ AN N, 2

File: T4-IT34.abl  Zequence Name: T4-1T34  Run ended: Jun 14, 2006

=] 700 710 720 T30 740 750 760
NTTAL NTCAACCC ATATACTCCCTHNAAATACCNTAC TCHTTHNTANNTTALC N CCCTA AC CTANNC TTC CNTCCCC
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File T4-IT34.ahl  Sequence Mame T4-1T34  Run ended: Jun 14, 2008

760 770 780 790 a0o 810 gz20
HTCCCCTHNTC ANNANLNANC TCHNLNTALNAATHNCHT TCCHNNNTTL NNNALATTLALATN TTANNCANTNTCTHT

Sequence Mame: T4-IT34  Run ended: Jun 14, 2006

780 oo al0 Szo a3n &40 gl
ATHNCNT TCCNNNTTA NHNNALT TAATN TTANNCANTNTCTNT ANTCCN CCC CCC CNACTTCNCCEH
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Két qua doc trinh ty vang ITS — rDNA dong T4, két qua doc dugc mach DNA bit cap

véi primer ITS5
File T4-IT35abl  Sequence Marne T4-IT35  Run ended: Jun 14, 2004

10 z0 40 50 an T
AANCCTTIN GG ANGCG GAA GG AT AT TACCG AG TTTACAAC TCCCAAACCCAA TGGTG AACG TTACCAAACT

! ! il | ‘ ik

Filee T4-IT35.abl  Sequence Marne T4-IT35  Run ended: Jun 14, 2004

1

70 a0 Q0 0o 110 lz0 130
CTG TTGCCTCG GCG GGG TCACGCCCCGGG TGCG TCGCAGCCCCGGE AACCAGGCGCCCGCCG G
N

File: T4-IT35.abl  Sequence Matne: T4-IT35  Run ended: Jun 14, 20064
130 140 150 1a0 170 150 130
CGGAGG AACCALCCALAC TC TTTC TG TAGTCCCE TCGCGGACG TATTTE TTACAGC T TE TGAGC

T [ (PO Y

P AL A

Filee T4-1T35abl  Sequence Mame T4-IT35  Run ended: Jun 14, 2004
190 200 210 220 230 240 250
LG CAALL AT TCALLATGAATCAL AL TTTCALACAACGGATC TCTTGGTTCTGGCATCFLATGALALG

Ut




File: T4-IT35.abl  Sequence Marne: T4-1T35  Run ended: Jun 14, 2006

250 260 270 280 290 300 310
GLALGLACGCNGCG AANTGCE GATALN TNATGTGALT TGCAG ALATTCATNTG A ATCATC TAALATCHTT

File: T4-IT55.abl  Sequence Mame T4-ITS5  Run ended: Jun 14, 20068
ilo 3zZ0 330 340 350 3a0 370
CHTTGAACGC ACHTTGHNGTC CHTHANTANTH TGNNNGGCTTGCCTGTCHNANNNACTTTNNTHC

Filee T4-1T35abl  Sequence Mame T4-IT35  Run ended: Jun 14, 2004

370 380 390 400 410 420 430
NTNCCCTTNNNNCTT TTCHN NTGHN LATG NTGCGCG GAG LAC C N AG ACCCCACATN CHN N AT NNTAT

File T4-IT35.abl  Sequence Marne: T4-1T55  Run ended: Jun 14, 2006
430 440 450 460 470 450 490
NHTATTNTCTT ACALTHN CGTTEOAC CT CCTT THNAC CTACACNT CANNTG  TAATL G AGTCTTNGTALL
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File: T4-IT55.abl  Sequence Mame: T4-1TS5

Eun ended: Jun 14, 2006
490 S00

310 S20 530 540 550

NGTLALANTC CC CT TCCANGHNC & ACNTGCT AAGTN C ANTANAA ATTCNACCNA MATCTHNTTTC NCCC

File: T4-IT35.ab]  Sequence Mame: T4-1T35

Fun ended: Jun 14, 2006
550 Lal0

570 580 5490 a0 alo
TITCHNCCC CCNTNHNG CAANA TCTGGT GTGT TG TTTTGANGAT TTA THNATACGTGNCTC NT T CC

File T4-IT35abl  Zequence Mame T4-IT35

Eun ended:; Jun 14, 2006

630 640 650 6a0 670
rcc CCCC CHNCTHTTN AACAT GNNATALALTGLA TANNNAATN C GNACTT NALTCCHNNL CCATC CALTHNC N A

&alo 620

File: T4-IT35.abl  Sequence Mame: T4-1TE5
670 580

Fun ended: Jun 14, 20068
£90 700 710

720 730 740

CCLTHNNCNATTCC ATTALATTNTTACATTHGTGN CCCC CCNNCTC ACARACH WAC NC CTTANNNGHNLACHNCTNT
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File T4-1T35abl  Sequence Mame T4-1T35  Run ended: Jun 14, 2006

740 750 760 770 780 790 go0 810
THTTTNNTNC TALT TTTT NTTCHNNTLLL NANNN N TNNNNNN AANNCCHNN THANNCTNNT NNTHNTTHNNTTTHNNC

Sequence Mame: T4-IT35  Run ended: Jun 14, 20046

7a0 00 g10 Gz0 &30 &40 5N
HNCCNNTHANNCTNNT NNTHTTNHNNTTTHNNNCCN TTTANAALLTC NNC CHNCTCCNCNCTHNNTALCNNAAR
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Két qua doc trinh tu vung Teflfw — Tef2rev dong T4, két qua doc dugc mach DNA
bat cap véi primer ElongF

Filee ABIZ100_EF 015 2006-05-12.sc  Sequence Mame: (noned)  Run ended: (unkmown)
10 20 30 40 50 &0

TT CCACCCCCTT CCCAh G TALACTL TAG TCACC G TCATT  GGTATGTTTT GGACCCTTCTCTC

File: ABI3100_FEF_015_2006-05-12.sc  Seguence Mame: (none)  Run ended: (unknown)
50 70 30 a0

b

File: ABIZ100_FF_015_2006-05-12.5c Sequence Mame (noned  Fun ended: (unbmow)
lz0 130 140 150 180 170 150

.hnnmh.lu_mmhnmumlmm_mhm.thlhuu_n.u.ll

File: ABI3100_FF 015 2004-05-12.sc  Sequence Name: (none)  Fun ended: (unknown)

140 130 ] zZ10 Zz0 230
CTGEATTATCGCTGCCGGTACTGGOGTGAGTTCGAGGOETGGTCTCCAAGGAT GGCA A4 G GC




65

Két qua doc trinh tu vung Teflfw — Tef2rev dong T4, két qua doc dugc mach DNA

bat cap véi primer ElongR

File ARBIZ100 FR_013 2006-05-12.sc  Sequence Mame (none)  Fun ended: (unknowrn)
10 20 30 40 50 al
ic GT Ta TTC T T TACCT T6 G AARACGC A C GGT GA CCGG A GCGTCT GT GG AL GA GC T GTTA

v

File:t ABI3100 ER_013 2006-05-12.sc  Secquence Name: (none)  Fun ended: (unkmovwn)

&0 70 g0 an 100 110 120
T GTTAE GRAT GGCC GACTT GGALAT GTC ATA GCTA GAGAG AL GAGTCC ARAC TACC ATGACGGT GACATA

File: ARBI3100_ER_013_2006-05-123c Sequence Name: (none)  Fuon ended: (unknow)
120 130 140 130 lai 170

GT GACATA GTACTT GGGA GTCTC GAACTTCCA GA GGGCAAT GTC GAT GGTGATACCAC GCTCACA






