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MO PAU
1. TINH CAP THIET CUA DE TAI

Bénh héo vang 14 chubi con duge goi la bénh héo Fusarium hoac
bénh héo Panama 1a mot bénh phd bién trén ciy chudi, gay ra boi mot
loai ndm bénh Fusarium oxysporum f. sp. cubense (Foc). Bénh héo vang
l4 chudi 12 mot trong nhitng bénh gy hai nghiém trong tai cic ving
trong chudi ¢ Viét Nam va anh huong truc tiép dén nang suat va chit
luong chudi va gay thiét hai nghiém trong dén kinh té ciia nong dan.

Xa khuan da dugc nghién ciru va co nhiéu ing dung quan
trong trong nong nghiép nhu: san xuit cac hop chat khang khuan,
khang ndm va thuc day sy phat trién cta cdy trong. Mot trong nhiing
g dung dang cha ¥ nhit trong thoi gian gan day 13 viéc str dung xa
khuédn dé khang Fusarium oxysporum, tac nhan gy bénh héo vang 1a
chudi, mot cin bénh nghiém trong anh huéng dén san luong va chat
luong ciy trong.

Céc bién phap vat 1y, hoa hoc chinh van 14 str dung céc thudce
diét nam hozc khir tring dat bang hoa chat. Mic du cac bién phap nay
cho hiéu qua nhanh chéng nhung khéng loai dugc bao tir nim trong
d4t dan dén viéc tai nhidm bénh & cac vu mua ké tiép, su ton du cua
cac chit hoa hoc gdy 6 nhiém thir cép... Bién phap kiém soat sinh hoc
trong phong trir cac bénh do nim dang duoc quan tim do tinh an toan
va hi€u qua phong bénh lau dai.

Pé tai: “Nghién cuu ddc tinh sinh hoc, di truyén ctia mot s6
chiing xa khudn ¢é hoat tinh doi khang nam Fusarium oxyporum f. sp.
cubense gdy bénh héo vang trén cay chuoi tai Viét Nam” duoc thuc
hién v6i muc dich nghién ctru, tim kiém cac ching xa khuin ban dja
c¢6 kha ning dbi khang voi ndm bénh héo vang trén cy chudi tai Viét
Nam. Ddong thoi tim hiéu co ché khang ndm duya trén phan tich hé gen



xa khuan tir d6 1am tién dé cho g dung san xuét cac ché phim sinh

hoc tir xa khuan ding trong phong trir bénh héo vang do nim Foc gay

ra.

2.  MUC TIEU NGHIEN CUU

- Phéan lap, lya chon dugc chung nam Foc TR4 gdy bénh héo
vang dién hinh trén cdy chudi tai mot s6 ving trong chudi cua Viét
Nam.

- Tuyén chon duoc ching xa khuan trong bo suu tap giéng c6
kha ning khang nim Foc TR4 manh nhét.

- Phan tich, xay dung co s¢ dit li¢u h¢ gen ctia chiing xa khuén
tuyén chon déng thoi phéan 1ap, xac dinh dugc mot s6 chét co kha nang
khang ndm Foc TR4 tir dich 1én men ching xa khuén tao tién dé cho
viéc phat trién cac san pham khang ndm tir cac ching xa khuén nay.
3. NOI DUNG NGHIEN CUU
Noi dung 1: Phan 1ap, tuyén chon nim Foc TR4 giy bénh héo vang

trén cay chubi tai Viét Nam.

Noi dung 2: Tuyén chon va nghién ctru dac diém sinh hoc cua xa
khuan c6 kha ning d6i khang nim Foc TR4 giy bénh héo vang
trén cdy chubi.

Noi dung 3: Xac dinh va thu nhan hoat chét khang nam Foc TR4 tir
xa khuan dugc tuyén chon

Noi dung 4: Phan tich hé gen, nhan dang cac gen lién quan dén kha
ning sinh tong hop hoat chat khang nidm cua ching xa khuan
tuyén chon.

4. Y NGHIA KHOA HQC VA Y NGHIA THUC TIEN CUA

LUAN AN

Viéc st dung cac cong cu tin sinh hoc trong phan tich hé gen

da gitp phan tich va giai ma cac dir liéu gen cua ching xa khuan
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VNUAL16, tir d6 d3 1am 1o duge co ché di truyén, cAu tric gen, du
doan cac gen lién quan dén kha ning khang ndm Foc cia chung xa
khuédn nay. Nhimg két qua thu dugc tir luan an khong chi ching minh
dugc vai tro, co ché khang ndm ciia chung xa khuan nghién ciru ma
con co gia tri tmg dung thuc tién 16n trong san xuat ché pham sinh hoc
phong va diéu tri bénh héo Fusarium trén cdy chudi, tir d6 gitp giam
thiéu su phu thude vao thudc bao vé thuc vat hoa hoc va gop phﬁn vao
su phat trién ctia nén nong nghiép an toan, bén virng.

5. NHUNG PONG GOP MOI CUA LUAN AN

- Pay la nghién ctru méi o tinh toan dién va c6 hé thong vé
cac ching ndm Foc gay bénh tai mot s6 dia phuong trong chudi tai
Viét Nam.

- Tuyén chon va str dung vi sinh vét ban dia (tinh mai vé tiép
can nguodn vi sinh vat pht hop véi diéu kién Viét Nam).

- Lan dau tién cong bd trinh tur toan bd hé gen, két qua phan
tich hé gen, nhan biét cac gen lién quan dén kha ning sinh tong hop
hoat chat khang ndm Foc TR4 cua ching xa khuin ban dia
Streptomyces lilacinus VNUA116 phan 1ap tai cac ving trong chudi
cua Viét Nam. Toan bg hé gen va cac dir liéu li€n quan cua ching xa
khuédn nay di duoc cong b trén Ngan hang gen véi ma s CP130487.

- Ba phéan lap, thu nhan, tinh sach va xac dinh cAu trac 3 chat
p-hydroxybenzadehyde, 4-hydroxysattabacin va oxindole dugc du
doan c6 tiém ning khang nim Foc TR4 tir dich 1én men ctia ching xa
khuén Streptomyces lilacinus VNUAZ116.

Chwong1l.  TONG QUAN TAI LIEU
1.1. TONG QUAN VE BENH HEO VANG TREN CHUOI
Bénh héo vang hay con goi la bénh héo Fusarium, bénh héo

rll trén cay chuoi dang ngay cang trd nén nguy hiém doi véi nganh san
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xudt chudi toan cau. Bénh héo vang phan bd & cac ving san xuat chudi
trén toan cau, ca ving nhiét d6i va can nhiét d6i. Sy lay lan dé dang
va nhanh chong ctia loai nAm c¢6 ngudn goc tir dat nay dang 1a mdi de
doa nghiém trong tGi nganh san xuat chudi trén toan cau.
Triéu ching bénh héo vang bén ngoai c6 thé quan sat thiy trén

14, than gia, cu. Chu ky bénh héo vang bat dau khi tac nhan gy bénh
xam nhép vao vat ch tiém ning thong qua phan chép ré, nho chét dinh
dudng ctia cdy chi, bao tir nAm nay mam tao hé sgi phat trién. Khi vao
bén trong mach xylem, nam Foc cu tra trong than ré va di 1én mo phan
sinh, chdn cadc mach xylem dan nudce va do d6 ngan can sy van chuyén
nudce, chat dinh dudng tir ré dén cic bd phan phia trén cia ciy.
1.2. CAC HQP CHAT THU CAP CO HOAT TiNH POI
KHANG NAM TU XA KHUAN

Xa khuén c6 kha nang sinh nhiéu hoat chit dugc sir dung dé kiém
so4t mam bénh (vi khuén va vi ne”im) gdy bénh thuc vat. Xa khuén st
dung nhiéu co ché khac nhau nhu kha ning tiét khang sinh, canh tranh
dinh dudng va méi trudng sdng, sinh spiderophores, tiét cac enzyme
phan gii, cic hop chat hitu co d& bay hoi (VOC) va mot s co ché
khac dé kiém soat mam bénh trén cay trong.
1.3. THU NHAN HQP CHAT THU CAP TU XA KHUAN

Tinh sach céac chat trao d6i tir vi sinh vat 1a mot qua trinh phtre tap,
doi hoi rat nhiéu k¥ thuat, do cac chét nay rat da dang vé cdu trac hoa
hoc nén c¢6 trong luong phan tir rat khac nhau.

Viéc xéac dinh céu trac hoa hoc cua cac hop chét tha cép gitp kham
pha va phat trién cac loai thuéc méi c6 hidu qua cao hon va it tac dung
phu. Béng thoi, viéc hiéu rd céu trac hoa hoc gitip cac nha khoa hoc
hiéu duoc co ché hoat ddng cua cac hop chét thir cép, t6i wu hoa viée



sir dung cac hop chat nay trong diéu trj va phat trién cac din xuat méi
¢6 hiéu qua cao hon.
1.4. THONG TIN DI TRUYEN HE GEN XA KHUAN LIEN
QUAN PEN HOAT TiNH KHANG NAM
Giai trinh ty va phan tich b gen 1a mét trong nhting phuong thirc
tiép can moi dya trén cac ky thuat khai thac thong tin by gen sir dung
C4c cong cy, phan mém tin sinh hoc dé kham pha tiém ning sinh tong
hop céc san pham ty nhién, kham pha cau tric hoa hoc cua cac phan
tir mdi chua xac dinh & mirc d6 phan tir. Cac cong cu nay cho phép
thuc hién cac phan tich so sanh, suy ludn vé cac mdi quan hé chirc
ning giira gen va protein ma con gitp du doan vé tinh dic hiéu cua
chat nén va cac tinh chét xuc tac cta cic enzyme sinh tong hop. Dya
vao trinh ty bd gen da biét, phén tich trinh ty ciia cac enzyme dugc mé
hoa boi cac cum gen nham xac dinh cac san pham cta cac cum gen
béng thuc nghiém s€ mang lai co hdi tim dugc cac san phérn moi trong
tu nhién.
Chuwong2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. VATLIEU
B suu tap 45 chung xa khuan duoc phén 1ap tir cac ving dat
tréng chudi tai Viét Nam. 160 mau chudi bi bénh héo vang dién hinh.
Céc chiing nim gay bénh trén thuc vat Colletotrichum gloeosporioides
(VCM-1122), Corynespora casiicola (VCM-1163), Fusarium solani
(VCM-1147), Sclerotium rolfsii (VCM-1098), Diaporthe sp. (VCM-
1056)
2.2. PHUONG PHAP NGHIEN CUU
2.2.1.Phirong phdp ldy mdu chudi bi bénh.
2.2.2.Phicong phdp phdn ldp, tuyén chon, dinh danh va xdc dinh ddc

diém sinh hoc va dinh danh vi sinh vit



2.2.3. Phirong phap tdi ldy nhiém nhdn tao trong phong thi nghiém trén
cay chudi
2.2.4. Cac phwong phdp trong gidi trinh tw, phan tich toan bg hé gen
xa khuan
2.2.5. Nghién citu cdc diéu kién 1én men nham ting kha ndang khdng
nam Foc TR4 ciia chiing VNUA116
2.2.6. Phwong phdp phén ldp va xdc dinh cdc hoat chdt thir cip
Chuong 3. KET QUA VA THAO LUAN
3.1. Phan lap, tuyén chon nim Foc TR4 giy bénh héo vang trén
cay chudi tai Viét Nam
3.1.1. Phén ldp, tuyén chon nim Foc.
Tir 160 mau chudi bi bénh c6 cac biéu hién ciia bénh héo
Panama dién hinh duogc thu thap tai 7 tinh, phan 14p duoc 50
ching ndm c6 dic diém hinh thai twong ty loai Fusarium
oxysporum theo Thangavelu va cong sy nam 2019 da mo ta.
3.1.2.Tdi ldy nhiém cdc chiing ndm gdy bénh trong phong thi
nghiém
Két qua cho thdy: Sau 30, 60 va 90 ngay thi nghiém, cac cay
ctia mdi thi nghiém (3 cdy/1 ching ndm bénh) ctia 50 chiing ndm phan
lap dugc déu c6 biéu hién cac tridu ching dién hinh ciia bénh héo
Fusarium & cac muic do khac nhau.

VPI(5) VP2(6) VCMI520

Hinh 3.2 Tai lay nhiém céc chiing nim dién hinh giy bénh héo

vang trén cay chuoi



Cin clr vao mirc do biéu hién bénh trong thi nghiém tai lay

nhiém, cac ching ndm giy bénh duoc chia thanh 5 nhém véi cac mirc
d6 biéu hién bénh nhu bang 3.2.
Bang 3.2 Mire dd biéu hién bénh cia cac chiing nAm phan lap

sau 90 ngay thi nghiém

Mike 4§

Phiin nhém Tén chiing bidu hién

Mo ti

VPI, VG2C, MSITL,
BMIC, ATS2, AT,
PCS, PCY,  VGIC,
BM2C, YM3, YMS,
QGI(RL2),  HII(T),
ROS

VPI(1), VPI(3), MLOL,
Nhém2 | ML043, MLOG, MLOS, 2
VGITI, QGS(R),

Nhom 1

VP8(2), MLO2, MLO4.1,
Nhom 3 ML04.2, MLOS, NFOIL, 3
IIT10, L05n

- Khéng bicu hién trigu
chimg giy bénh

- Gay bénh yéu
- La vang chi yéu phia
dudi

- C6 giy bénh
- Tét cé céc 14 ving phia
dudi va | 50 14 non bi déi
méu.

Ms1T2 BV06 QH2(R)

&

~—

VP2(6) VP1(2) MLO02.2

=

PR T Mire dj -
Phiin nhém Tén chiing bén hiéa M i
VP3(L), VP3(2), Sy béauh manh ahi
Nhéom 4 THIR), HH5(T), 4 - latca cac cay mhiem

QGS(T). QGA(R), TGt

bénh biéu hign trieu
chimg I ving dam

Nhom 5

QGH(L), QH2(R),
VCM1520, HT39,
VERI(2), VE2(6), VP1(5),
ML02.2, QGI(R).

BV06, BV03, MSIT2

_ Gay bénh nghifm
trong. i

- Cic ciy chét:

+ Sau 50 ngay iy
nhigm: VCM 1520

+ Sau 60 ngay lay
nhidm; VP2(6), VP1(2)

HT39.

+ Sau 90 ngdy Ly
nhiém; QIR(R),
QGHR), VPI(5),
MI.02.2, QGI(R).
BV06, BV03

QG4(T)

Hinh 3.3 Téi lay nhiém céc chiing nam dién hinh gay bénh héo
vang trén la chudi

Sau 5 ngay tai lay nhiém 12 chung nim lva chon, tat ca 14 &

cac thi nghiém déu xuét hién cac triéu ching dién hinh cua bénh héo

vang (Hinh 3.3).

3.1.3.Dinh danh cdic chiing ndm géy bénh.
Tién hanh dinh danh 12 chung nam gdy bénh lya chon dya

trén cac dac diém hinh thai (hé sgi, bao tir va cau tric sinh bao tir) va

trinh ty gen ving ITS cta rDNA. Két qua phan tich cho thy rang 12

ching ndm tuyén chon déu 1a Foc.
Khuéch dai voi cap moi dac hiéu FocTR4-F/FOCTR4-R chi
ra | bang DNA duy nhat, ¢6 kich thudc xap xi 460 bp. Két qua phan
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tich cho thay rang 12 ching ndm tuyén chon déu la Foc TR4. (Hinh

3.5) M 1 2 3 4 56 7 8 9 10 11 12 pos ne

1,500 bp —>

500 bp —>

100bp —>

Hinh 3.5 Hinh anh PCR nhan gen bang cap méi Foc TR4-
F/FocTR4-R
1-BV03, 2-VP1(5), 3-QGIR, 4-VP2(6), 5-M102.2, 6-QH2(r), 7-VP1(2), 8-QGAT, 9-
MS1T2, 10-BV06,11- HT39 va 12-VCM1520 pos: Foc TR4 ddi chimg dicong, neg: Foc
race 1 doi chimg am.

Tir 12 chung ndm duoc xé4c dinh 1a Foc TR4. Lua chon chung
ndm Foc TR4 VCM1520 c6 cac dic diém sinh hoc dién hinh dé sir
dung lam chung kiém dinh dé tién hanh céc thi nghiém tiép theo.

3.2. Sang loc va tuyén chon xa khuin c¢6é kha ning d6i khang nim
giy bénh héo vang trén cay chudi
3.2.1.Tuyén chon xa khuén cé khd ning doi khing nim gay bénh
héo rii vang trén cay chuéi

Bo suu tap 45 chung xa khuin duoc sang loc hoat tinh khang
nam trong d6 84,44% khong thé hién hoat tinh va 15,56% cac chung
thé hién hoat tinh d6i khang manh v&i ndm Foc TR4 VCM1520 (Hinh
3.6).

100 mTy [¢ % ® S0 ching|
84.44

\\\\\

Hinh 3.6. Panh gi4 hoat tinh Hinh 3.7. Kha ning khang nim Foc
khang nim ciia b swu tap xa TR4 VCM1520 cia 03 chiing xa
khuan khuan tuyén chen



Lua chon 3 chung xa khuan VNUA116, VNUA27 va VNUA30
¢6 kha ning khang nim cao nhét 1an luot dat 65%, 54,78% va 52,85%
(Hinh 3.7).
3.2.2.Nghién ciru dic diém sinh hoc ciia cdc chiing xa khudn.
3.2.2.1.  Ddc diém hinh thai, khd ndng sinh sdc t6 cia cac ching
xa khudn tuyén chon
+) Dic diém hinh thai
Trén cac moi truong nudi cdy khac nhau thi hinh thai khuan

lac cua cac ching xa khuén cling thé hién khac nhau. Két qua duoc
trinh bay hinh 3.8 va 3.9.

Hinh 3.8 Hinh thai khuan lac ~ Hinh 3.9 Pic diém hinh thai
cuia cac chiing xa khuan trén cuong sinh bao ti cia cac
cac méi trwong nudi cay. chiing xa khuan nghién cau
+) Kha ning sinh sic t6 Melanin
Két qua nghién ctru cho thiy: trén tit ca cac dia thi nghiém moi

truong chuyén tir mau vang nhat sang mau nau den, ching t6 ca 3
chung nay déu co kha nang sinh sic t6 melanin (Hinh 3.10). Trong d6
moi trudng nudi cly ching VNUA116 chuyén sang mau den ching t6
ching VNUA116 thé hién kha ning sinh melanin manh nhat.

Hinh 3.10. Kha ning sinh sic t6 melanin cia 3 chiing xa khuin
nghién ciru



3.2.2.2. Pdc diém sinh ly, sinh héa cia cac chung xa khuan tuyén chon
Két qua danh gia so bd vé dic diém sinh 1y, sinh hoa cua 3
chung xa khudn tuyén chon cho thy: ca 3 ching déu c6 thé sinh
truong trong dai nhiét do rong tir 20-40°C, cac chung xa khuan ciing
c¢6 kha ning chiu dugc ndng do mudi trong khoang 1-3% . Ca 3 chung
déu c6 kha ning sinh cic enzyme ngoai bao (chitinase, cellulase,
xylanase, protease, pectinase va amylase), sinh IAA, siderophore va
kha ning dong hoa citrate. Ba ching xa khuan nay khong c6 kha ning
sinh idole, khong sinh acetoin, cé kha nang phan giai kali kho tan, chi
c6 chung VNUAZ27 c6 kha ndng phén giai phosphate kho tan.
3.2.3. Pdnh gid hogt tinh sinh hgc ciia cac chiing xg khudn nghién
curu
3.2.3.1. Pdnh gid kha ndng sinh tong hop enzyme ngoai bao

Hinh 3.11 Kha néng sinh enzyme ngoai bao caa 3 ching xa
khuan nghién céu
3.2.3.2. Pdnh gid kha ndng sinh chat kich thich sinh truong IAA,
sinh siderophore

tinh kich thich sinh truimg

®
2
Eou VWEA
0
sy
£ o VAUAS
5.
o W e SA—
Chiing 33 hhiwia nghidn cén
chiing x3 ki

Hinh 3.12 Kha ning sinh Hinh 3.13 Kha niing sinh

IAA ciia 3 chiing xa khuén siderophore cua 3 ching xa
nghién ciu khuan nghién cau
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ba danh gia duoc dic diém sinh hoc cua 3 ching xa khuén tuyén
chon va lya chon dugc ching xa khuidn VNUA116 ¢6 hoat tinh dbi
khang Foc TR4 VCM1520 manh nhat (65%), kha ning sinh céc
enzyme ngoai bao cao nhat, kha ning sinh chat kich thich sinh truéng
thuc vat (IAA) (35,5 pg/ml), kha nadng sinh siderophore dang
hydroxamates va mot sé hoat tinh sinh hoc tiém ning khac
3.2.4. DPinh danh cdc chiing xa khuén.

So sanh trinh tu 16S rRNA vdi dit liéu trong GenBank va xay
dung cay phat sinh chung loai st dung phan mém MEGAG. Két qua
dinh danh xac dinh 3 chung lan luwot 14 Streptomyces
diastatochromogenes VNUAZ27, Streptomyces decanensis VNUA30
va Streptomyces lilacinus VNUA116 véi mirc do twong dong lan luot
14 99,13, 99,8 va 99,0%.
3.2.5.Ddnh gid mirc dj an toan ciia cdc chiing xa khudn tuyén chon.

Két qua danh gia muc d6 an toan theo hudéng din sb
2000/54/EC ctia Cong dong Chau Au vé an toan sinh hoc clia cic
chung vi sinh vat cho thy ca 3 chung xa khuan tuyén chon déu thudc
nhom 1- nhdm c6 muc do rii ro thip, khéng c6 nguy co gy bét ct
mot nguy hiém nao dbi véi nguoi va dong vat.
3.2.6.Lwa chon cdc diéu kign 1én men thich hep nham ting kha

ning khdng ndm Foc TR4 VCM1520 cia chiing xa khudn
VNUA116.

Pi luya chon dugc cac diéu kién thich hop nhét véi ching
VNUA116 cho hoat tinh khang ndm Foc TR4 VCM1520 cao nht:
Moi truong khoang YIM 301, ngudn carbon CBI1 (tinh bdt tan 40 g/l,
D-glucose 1 g/1) va nguon nito N1 (cao thit bo 3 g/l, cao nam men 5
g/, pepton 3 g/l), pH 7, nhiét 0 30°C voi hoat tinh khang nam xuat
hién sém nhat (ngay tha 7) va dat toi da vao ngay thur 10 va 11.
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V6i cac thanh phin méi truong va didu kién 1én men thich hop
duoc lya chon, ching xa khuin VNUA116 di thé hién kha nang sinh
chat khang nim véi duong kinh vong khang ndm dat cuc dai
30,67+0,58 mm tuong duong voi hiéu luc khang ndm dat 93,20%
(tang 1,43 1an so v6i ban du) sau 11 ngay I&n men

6

Hinh 3.16. Kha ning ic ché nam Foc TR4 ciia chiing xa khun
VNUAL16
3.2.7. Ddnh gid hoat tinh khing ném Foc TR4 VCM1520 ciia
chiing xa khuin VNUA116
3.2.7.1  Pdanh gid tic déng cua cao chiét chung xa khuan
VNUA116 dén hinh thai hé soi va khd ning nay mam ciia bao tir nam

® ®

Ak 7R 7 2 0, B8
NP\ Y& X Lo
) i Y,
f
j { ; 3
Py i
| A = o 4 &
3 : -4
Thinghigm - L > o LI
Vif;
"'/ 10 pm am Céng thir

Hinh 3.17. Tac dong cua cao Hinh 3.18. Tac ddng cia cao chiét xa
chiét xa khuén dén sy phat trién  khuin VNUA116 dén kha niing nay
cia nAm Foc TR4 VCM1520  mam bao tir nam Foc TR4 VCM1520

(A)

O miu dbi chimg ndm Foc TR4 VCM1520 c6 hé sgi moc déu,
hinh thai va cAu trac soi nAm moc binh thuong, thrfmg, déu. Trong khi
& cong thire thi nghiém khi xir Iy bang dich chiét xa khuan, hinh thai
soi nAm c6 nhiéu bat thuong, bi bién dang, bé mat soi ndm xu xi, nhiéu
doan sgi ndm bi gdy gap, hinh thanh cac vach ngan trong hé soi nam.
Dong thoi, cao chiét xa c¢6 kha ning e ché manh (72,82%) su nay
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mam cta bao tir Foc TR4 VCM1520 va anh hudng dén kha ning kéo
dai 6ng mam (Hinh 3.18 C) twong duong véi kha ning niy mam bao
tir ndm chi dat 27,18%.
3.2.7.3 Xac dinh néng dé tre ché toi thiéu (MIC) va néng dé diét nam
16i thiéu (MFC).
Bang 3.7 Nong d¢ wic ché ciia cao chiét 1én sinh trwéng nam Foc

TR4 VCM1520.
TT Thi nghiém Mic MFC
) (Hg/ml) (Hg/ml)
Cao chiét xa khuan VNUAI116 > 6,25 > 30
2.| Nystatin > 6,25 >25
3.| Cycloheximide > 0,052 >50

Cao chiét chung xa khuan VNUA116 c6 néng do MIC (> 6,25
pg/ml) twong duong véi khang sinh Nystatin (> 6,25 pg/ml) nhung
thip hon Cycloheximide (> 0,052 pg/ml). Kha niang diét nim t6i thiéu
MEC cta cao chiét xa khuan VNUA116 thip hon khang sinh Nystatin
(> 25 pg/ml) nhung cao hon Cycloheximide (> 50 pg/ml).
3.2.7.4 Pdnh gid kha nang khang nam phé réng cia ching xa khudn

VNUAL16.

Két qua cho thay rang ching xa khuan VNUA116 c6 kha ning
trc ché sy phat trién cta tat ca 6 loai nAm gay bénh thyc vét khac nhau
dugc thir nghiém. Pong thoi, ching xa khuin VNUA116 thé hién kha
niang tc ché nam F. oxysporum dat 71.11%. Nhiing két qua nay cho
thdy rang chung xa khudn VNUA 116 c6 hoat tinh trc ché phd rong ddi
v6i cac loai nAm gdy bénh thuc vat khac nhau.
3.3.Phan lip va xac dinh cu triic héa hoc cic hop chit tir dich 1én

men chiing xa khuan Streptomyces lilacinus VNUA116.

3.3.1. Xt ly mdu, tao cin chiét.
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Quy trinh phan lap can chiét cia chung xa khuian VNUA116
trinh bay tai hinh 3.20. Ki hiéu mau 1a XK4

Dich 1én men chiing
Streptomyces lilacinus
VNUA116

CEIOACHIE 11
+ chiet phanlép 4 lan

Dich chiét EtOAc

Co quay

Cao EtOAc ting
(14.8g)

+ Hoa tan hoan toan trong 0,5L MeOH 95%
+0.5L n-hexane/lan x 3 lan, chiet phan lép

v
XK4N 1.1 XK4N 1.2
(cao hexane 4,2 g) (cao methanol 5,76 g)

Hinh 3.20. So' d tao cao chiét tong chiing xa khuan VNUA116
3.3.2. Phén ldp cdc chit tir cdc cin chiét.

XK4N1.2 (5,67g)

€C, diica, @A -+ 1007AL 10074

e Fo] BT T 1o
XK4N2.1 XK4AN22 XK4N2.3 XK4N24
Ia 950mg 144 e

CC. silica gel, N
R
[ |
XK4N32 XK4N3.3
64,8mg 85,6mg
Prup-HPLC, 3L s <C, silien g,
20110074 Miet HDE 10601 ()
XK4N12.14 XK4N12.25 Nhanas
P
10w "
ieot § saeon
| XKan13.1 XK4N17.1 NK4NSS
(1,1 mg) (2 mg) (4.6 mg)

Hinh 3.21. So' @ phan lap chat trong mau xa khuan VNUA116
Két qua phan 1ap cac chat tir can chiét tong ching xa khuan
VNUA116 nhu (Hinh 3.21). Két qua thu dugc 3 hop chat XK4N13.1
(1.1 mg), XK4N17.1 (2mg) va XK4N5.5 (4,6 mg).
3.3.3.Théng so vit li va dit ligu phé ciia cdc hop chit phén lip
dwoc tir chuing Streptomyces lilacinus VNUAL116.
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3.3.3.1. Hop chdt XK4N13.1: p-hydroxybenzadehyde
Hop chat XK4N13.1 thu dugc dudi dang chit ran vo dinh hinh
mau nau. Cé cong thirc phan tir CsHsO, (M = 122).

i W

L
Hinh 3.23. Dir iléu pno “H-NIVIK cua n(}p cnit XK4N13.1
Két hop cac dir liéu phd NMR va so sanh véi tai liéu tham khao cho
phép xac dinh hop chat XK4N13.1 14 p-hydroxybenzadehyde [47].
3.3.3.2.  Hop chdt XK4N17.1: 4-Hydroxysattabacin
Hop chat XK4N17.1 thu dugc dudi dang chét ran vo dinh
hinh mau vang nau. C6 cong thirc phan tir C13H1803 (M = 222). L

i

— i B -
= {

e | = J |

Hinh 3.25: D ligu phé  Hinh 3.26: Dir ligu phé  Hinh 3.27. Dit ligu phé
'H-NMR cuia hgp chat 3C-NMR ciia hop chét HMBC ciia hep chat
XK4N17.1 XK4N17.1 XK4N17.1

Tir cc dit liéu phd 1D, 2D — NMR két hop véi tai liéu tham
khio co thé két luan hop chit XK4N 17.1 la hgp chat 4-
hydroxysattabacin.
3.3.3.3. Hop chdt XK4N5.5: Oxindole

Hop chat XK4NS5.5 thu dwoc dudi dang chat rén vo dinh
hinh mau nau. C6 céng thirc phan tir CsH;NO (M=133).
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Hinh 3.29. Dit liéu phé ‘H- Hinh 3.30. Dik liéu phé *C-
NMR ciia hgp chat XK4N5.5  NMR cia hgp chat XK4N5.5
Tir cac dit lidu phd két hop voi tai lidu tham khao, két luan
duogc hop chat XK4N 5.5 1a oxindole [245].

Diéu nay cho thiy chang xa khuan VNUA116 c6 tiém ning
rng dung trong san xuat ché pham vi sinh khang nim khi da tach chiét,
phan lap dugc 3 chat p-hydroxybenzadehyde, 4-hydroxysattabacin va
oxindole 1a nhitng chat da c6 nhiéu cdng bd vé cac dac tinh sinh hoc
nhu khang khuan, chéng oxy hoa va dic biét 1a hoat tinh khang nim
Foc.
3.4.Phan tich dic tinh di truyén hé gen ching xa Kkhuin

VNUAL16.
3.4.1 Gidi trinh tw hé gen chiing xa khuin VNUA1IS6.
Bang 3.11. Thong sé hé gen chiing xa khuan VNUA116 theo nén
tang PacBio

Chiéu
. Gid tri | Gid tri | Chiéu dai
- - Chieu ~ _ . .
_ Tong so bazo NSO N90 dai lom nho
So _ i dai trung . . - _
S0 lrgng trong cac caa cuaa nhat nhat
lexgng binh caa
Subreads Subreads Subrea | Subre cua caa
ZWNM Subreads
(bp) ds ads Subrea Subre
(®p)
(®p) (bp) ds (bp) ads
(bp)
59.911 | 421.729 | 3.644.571.672 8.641 9.332 6.120 167.462 1.000

Két qua bang 3.11 chtng t6 cac doan trinh tu giai duoc c6 kich
thuge rat 1on, chét lugng tdt, thuan loi cho cOng tac lép rap dé hinh

thanh mot bd genome hoan chinh.
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Hinh 3.31. Ban @6 hé gen chiing xa khuan VNUA116

Nhu vy, ty 1&¢ GC cua chung VNUA116 1a 72.49% dac trung
cho Streptomyces. Toan b trinh ty hé gen va dit liéu lién quan cua
ching xa khuan VNUA116 dd duoc luu trir tai GenBank (s6 ding ky
CP130487) va Sequence Read Archive (SRR25317685 va
SRR25317686).
3.4.2 Phén tich dic diém di truyén hé gen chiing xq khudn VNUAIIS6.

St dung cong cu GenMark dé dy doan gen cua chung xa
khuidn VNUA116. Két qua bang 3.12 thu duoc 1a 7.172 gen.

Bang 3.12. Pic diém hé gen ciia chiing xa khuin VNUA116

Pic diém VNUA116
Kich thudc genome (bp) 8.306.919
S6 luong contig 1
Céu tric nhidm sic thé Khép vong
S6 luong gen 7.172
Ham lugng G+C (%) 72,49
Sb lwong gen ma hoa protein (CDS) 7.172
S6 lugng rRNA 21
S6 luong tRNA 71
S6 luong SRNA 52

3.4.2.1 Phdn nhém cdc gen chirc ning trong hé gen xa khudn

VNUAL16.

Chung xa khuan VNUA116 ¢6 s6 lugng gen mi hoa protein
(CDS) 1a 7.172 gen, ¢6 6394 gen da dugce dinh danh dua trén CSDL
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InterProScan va c6 3879 protein da ¢ chii thich vé ban thé luan gen
(GO) va van con 778 gen trong hé gen ciia chung VNUA116 chua
duogc dinh danh. Pay 13 nhimg co sé dit liéu tiém ning can khai thac
trong kham pha cac con dudng trao doi chat, cac co ché san xuat khang
sinh moi cua xa khuén VNUA116.
3.4.2.2 Phan nhém enzyme trong hé gen chiing xa khudn VNUA116.
S6 lugng CAZyme dugc dy doan cia ching xa khuan
VNUAI16 la 180 enzyme dugc phan vao cac nhdm nhu bang 3.13.
Bang 3.13. S6 lwgng cac nhom gen CAZyme ciia chiing xa khuan
VNUAL116 (theo CAZy database)

Chire ning cic S6 lwgng
CAZyme gen Ho CAZyme

GHIS (4), GH19 (1), GHO2 (1), GHI3 (4), GHI (1),
GHI01 (1), GH109 (1), GHI13 (1), GH114 (2),
GILI3 (5), GHI35 (1), GHI3 (2), GHI71 (1), GHI176
(1), GH178 (9), GH20 (3), GH23 (2), GH25 (2),
GH3 (2), GH31 (1), GH33 (1), GH38 (1), GH39 (2),
GH4 (2), GH4T (1), GHS (2), GHSS (1), GH6 (1),
GH63 (1), GH6S (2), GHTT (1), GHS4 (1), GHSS
(1), GH$9 (2). GH92 (2), GHnc (10)
CBM12(1),CBM13(12),CBM2 (2), CBM32 (2),

Glycoside Hydrolase 77

Carbohydrate-Binding

63 CBMS35 (1), CBM48 (4), CBM5 (1), BM50 (1),

Module BM32 (é),)am,sn (1() :

GTI (5), GTI1(4), GT2 (20), GT20 (1), GT28 (2),
Glycosyl Transferase 2 GT35(1), GT39 (1), GT4 (15), GT51 (6), GT81 (1),

GT83 (2), GT87 (2), GTne (4)

Carbohydrate Esterase 7 CE14 (2), CE4 (3), CE9 (1), Cenc
Auxiliary Activity 3 AAT0(3)
Polysaccharide Lyase 28 PL8 (1), PLnc (1)

B6 gen cua ching xa khuan VNUA116 c6 ty 16 CAZymes
cao, cho thiy tiém ning manh mé ciia n6 trong viéc phan hity thanh té
bao nam. Nhém GH chira 11 gen chitinase va 01 gen p-1,3-glucanase
(Hinh 3.35 B). Bong thoi, két qua dinh lwong kha ning sinh cac
enzyme chitinase va B-1.3-glucanase ciia chiing xa khuan VNUA116
lan lugt 14 21,22 £ 2,15 va 52,06 + 1,25 U/ml.

) ®)
SO Hoat
- E Hy ,
“nryme enzyme | ONE e
AL YN gen | (U/ml)
Chitinase ::E:fj 0|22z
hitina , s
(EC32114) | Lo 215
p-1.3- B 52.06
’ glucanase GHSS 1 ae
(FC.3.2.1.39) 2

Hinh 3.35. Phan tich cac CAZyme cia chiung VNUA116
(A) S6 lirong cac CAZyme; (B) So hieong cac enzyme c6 kha ndng phdn hiy thanh té
bao ndm
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Véi cac két qua dinh tinh, dinh lugng xac dinh kha ning sinh
cac enzyme nhu amylase, protease, cellulase... c6 thé thay rang kha
nang sinh cac enzyme dic biét la B-1,3-glucanase va chitinase cua
chung Streptomyces lilacinus VNUA116 c6 thé lién quan dén tac dung
db6i khang cua ching hoat dong chdng lai nam gay bénh thyc vat.
3.4.3 Cdc cum gen sinh tong hop hop chit thir cp ciia xa khudn
VNUAL16.

Bang cong cu AntiSMASH, tién hanh phén tich cic cum gen
sinh téng hop hop chat thir cdp (smBGC) ciia hé gen xa khuin
VNUAL116 c6 44 cum gen (BGC) ma hoa sinh tong hop nhidu nhom
hop chat thir cAp, peptide nhu: Non-ribosomal Peptide Synthetase Gen
Clusters (NRPS), Polyketide synthase, terpene, khang khuén, melanin,
hop chét khang ndm, siderophore, geosmin, carotenoid, osmolyte va
terpenes. .. trong 6 mi hoa cho nhiéu hop chit c6 tinh khang, khang
sinh nhu: mitomycin, ginichelins, griseobactin, telomycin.

Cum 6 BGC0002032: pentamycin (100% of genes show similarity), Polyketide
Cum 9 BGC0002051: amipniu(lﬂO“W—
[ E— - -, —
Cl_lm 15  BGC0000853: ectoine (100% of genes show similarity), Other
S T T

Cum 27 BGC0000091: marineosin A/marineosin B (90% of genes show similarity), Polyketide
¢ OSSR e ey S,

Hinh 3.36. Cac cum gen sinh tong hop co ty 1€ twong dong voi
cac cum gen da biét trén 90%

Bén canh cac gen ma hoa cho cac chat chuyén hoa c6 muc do
tuong dong cao (> 90%) thi con lai rat nhidéu cum gen ma hoa cho cac
hop thir cap c6 muc d6 tuong ddng dudi 20% nhu dudomycin A (8%),
hexacosalactone A (13%), hedamycin (9%), legonindolizidine A6
(12%), sarasinoside (18%), kendomycin B (9%), actonamycin (3%).
Diéu nay cho thiy, bd gen ching xa khudn VNUA116 c6 tiém ning
trong khai thac cac chét chuyén hoa thir cdp moi.

3.4.4 Tim kiém con dwong lién quan dén sinh téng hop hoat chit
khdng ndm ciia chiing xa khuin VNUAIIG.
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3.4.4.1 Con duong sinh tong hop hoat chdt khdng nam ciia ching xa
khudn VNUA116.

Mot sb cum gen dugc du doan lién quan dén sinh téng hop
hoat chat khang nam cua chung xa khuan VNUA116 bao gdbm 7 cum
gen: cum gen 3 (Sarasinoside), 6 (pentamycin), 14 (peucechelin), 29
(Guanipiperazine A guanipiperazine B), 34 (griseobactin), 35
(Toxoflavin/fervenulin) 41 (niphimycins C-E). Cac hop chat nay
thudc nhiéu nhom chit héa hoc khac nhau: triterpene glycoside,
polyene macrolide, peptide, alkaloid piperazine, alkaloid di vong...
diéu nay cho thdy kha ning sinh tong hop hoat chat khang ndm cua
chung xa khuan VNUA116 rat phong phu.

Con diong sinh téng hop pentamycin cum gen 6

Hinh 3.37. Dir li¢u so sdnh cum gen 6 trén MIBIG
Pentamycin 1a mdt loai khang sinh polyene- 1a m¢t phan nhom
ctia macrolide- ¢6 hoat tinh khdng ndm manh. Piéu nay cang khéing
dinh rang, ching VNUA116 c6 kha niang khang ndm khi cum gen 6
c6 d6 tuong dong 100% voi cum gen ma héa pentamycin da dugc cong
b cua ching Streptomyces sp. S816.
Con dwong sinh téng hop Niphimycins C-E cum gen 41

Cum gen 41 c6 kich thudc 48,037 cap base dugc du doan la

cum gen san xuit niphimycins C-E- 1a khang sinh thudc nhém
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https://mibig.secondarymetabolites.org/go/BGC0002466/1
https://mibig.secondarymetabolites.org/go/BGC0002582/1
https://mibig.secondarymetabolites.org/go/BGC0000368/1
https://mibig.secondarymetabolites.org/go/BGC0001972/1
https://mibig.secondarymetabolites.org/go/BGC0001700/1
https://mibig.secondarymetabolites.org/go/BGC0001700/1

guanidyl-polyol macrolide c6 mirc d6 twong dong 22% véi cum gen
tham chiéu sinh niphimycins C-E ctia chung Streptomyces sp. IMB7-
145. Cum gen 41 ciing thé hién muc do tvong ddng véi cum gen sinh
chat khang ndm azalomycin F3a (21%), cyphomycin (6%), eurocidin
D/eurocidin E (17%), lasalocid (7%) va megalomicin A/megalomicin
B/megalomicin C1/megalomicin C2 (10%) (Hinh 3.38).

w sp. VNUALLS

BGCOONA0S1: megalomic jcin B lomicin € /megalomicin C2 (10% of genes show similarity), Polvketid:
2 e ——

i
sulig

Hinh 3.38. Dir liéu so sdnh cum gen 41 trén i&ilBiG
3.4.4.2 Con dwong sinh tong hop siderophore.

Phén tich hé gen ctia chiing VNUA116 cho thiy ¢6 2 con dudng
sinh tong hop siderophore bao gom: (1) Con dudng sinh tong hop
carboxylate siderophore va (2) Con duong sinh téng hgp hydroxamate
siderophore.

Con dwong sinh tong hop carboxylate siderophore

Toan bd con dudng sinh tong hop carboxylate siderophore ctia
chiing xa khuan VNUA116 bao gdm cac gen ma h6a cho cac enzyme:
(1) Glycosyl transferase (Q3V23_08630); (2) Pyridoxal-dependent
decarboxylase va pyridoxal binding domain (Q3V23_08670); (3) hai
ho protein sinh tong hop siderophore TucA/lucC (Q3V23_ 08675,
Q3V23 08685) va chit van chuyén FhuF (Q3V23 08675,
Q3V23_08685); (4) ATP-grasp domain (Q3V23_08690) mot mién

protein c6 vai trd quan trong trong qué trinh sinh tong hop siderophore;
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(5) Amino acid permease (Q3Vv23 08725); (6) Hydrolase,
activity lipid catabolic process (Q3V23_08750) (Hinh 3.40B)

BEEELD 8 e N AT 1 s e S > W €1 — i

w

Hinh 3.40. Thdng tin cac gen Hinh 3.41. Thoéng tin cac cum
ma hoéa carboxylate gen ma hoa hydroxamate
siderophore cuaa chiing siderophore cuaa chiing
VNUA116 trén AntiSMASH VNUA116 trén AntiSMASH

Con duong sinh téng hop hydroxamate siderophore

Toan bd con dudng sinh tong hop hydroxamate siderophore
ctia ching xa khuan VNUA116 bao gém céc gen: (1) mot enzyme
aminotransferase class-111 (Q3V23_26895); (2) hai ho protein sinh
téng hop siderophore TucA/TucC (Q3V23_26900, Q3V23_26910) va
chat van chuyén FhuF (Q3V23 26900, Q3V23 26910); (3) mot
acetyltransferase (Q3V23_26905); (4) DUF1348 -m{t protein chua
dugc biét (Q3V23_26935); (5) mién chic ning chua dugce xac dinh
(Q3Vv23_26950) va (6) mdt protein thudc ho histidine phosphatase
(Q3Vv23_26965) (Hinh 3.41 B).

Viéc s hitu diy du cac enzyme can thiét (Hinh 3.28) trong
cac pathway sinh téng hop siderophore giup ching nay c6 thé tong

hop dong thoi ca hai loai siderophore va theo du doan, ching xa khuan
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VNUA116 c6 thé san xuit siderophore va thich nghi t6t hon trong cac

moi truong khan hiém vi lugng sit.

KET LUAN, KIEN NGHI

KET LUAN

1. Phéan lap, lva chon dugc ching ndm Foc TR4 VCM 1520 véi nhitng
dic diém gay bénh héo vang lam chung kiém dinh trong nghién
clru.

2. P tuyén chon, xac dinh dic diém sinh hoc va dinh danh 3 ching
xa khuan thudc loai Streptomyces diastatochromogenes VNUAZ27,
Streptomyces decanensis VNUA30 va Streptomyces lilacinus
VNUA116. Lya chon chung Streptomyces lilacinus VNUA116 c6
hoat tinh d6i khang Foc TR4 VCM1520 manh nhat (65%), kha
ning sinh cac enzyme ngoai bao cao nhat, kha ning sinh chat kich
thich sinh truong thuc vat (IAA) (35,5 pg/ml), kha nang sinh
siderophore dang hydroxamates va mot sb hoat tinh sinh hoc tiém
nang khac.

3. Da phan tach, tinh sach va xac dinh cAu trac 3 chét ¢ tiém nang
khang ndm 1a p-hydroxybenzadehyde, 4-hydroxysattabacin va
oxindole tir dich 1én men xa khuidn Streptomyces lilacinus
VNUA116.

4. Pi giai trinh ty, ldp rap va du doan thanh cong hé gen chiing
Streptomyces lilacinus VNUAL116:

- Hé gen ching xa khuan Streptomyces lilacinus VNUA116 c6
kich thudc genome 8.306.919 bp, s lwong gen 7.172 gen, céu tric
nhiém sic thé dang khép vong, ty 16 G+C dat 72,49 %, tong sb
RNA dat 144 (trong d6 c6 21 rRNA, 71 tRNA va 52 sRNA), sb
lugng gen ma hoa protein (CDS) 1a 7.172 gen.
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- S6 lugng CAZymes duoc dy doan cia chung xa khuin
Streptomyces lilacinus VNUA116 la 180 enzyme. Trong d6, nhom
GH (Glycoside Hydrolase) (77 enzyme), nhom GT (Glycosyl
Transferase) (63 enzyme), nhém CBM (Carbohydrate-Binding
Module) (28 enzyme), nhom CE (Carbohydrate Esterase) (7
enzyme), nhom AA (Auxiliay Activitie) (3 enzyme) va nhém PL
(Polysaccharide Lyase) (2 enzyme).

- Cac cum gen sinh tong hop hop chit thir cip (smBGC): 44
cum gen ma hoa cho nhidu hop chét cé tinh khang nam, khang
khudn, chéng ung thu, khang khang sinh nhu: pentamycin,
mitomycin, ginichelins, griseobactin, telomycin... v6i mirc do
tuong ddng khac nhau.

- Tim kiém, x4c dinh, du doan thanh cong cac pathway lién
quan dén hoat tinh d6i khang nim Foc TR4 VCM1520: kha ning
sinh chéat khang nidm, sinh siderophore, sinh enzyme p- 1,3
glycanese, chitinase... cia chiing xa khuan Streptomyces lilacinus
VNUAL116.

KIEN NGHI

1. Nghién ctru thém vé cac hop chit khang ndm Foc TR4 tiém
nang tir chung xa khuin Streptomyces lilacinus VNUA116, dong
thoi dinh hudng nghién ciru 1am 13 co ché di truyén va sinh hoa
lién quan dén cac duong tong hop ba hoat chit da duoc xac dinh.

2. Nghién ciru toi wru hoa cac diéu kién 1én men quy mé cong
nghiép nham tmg dung san xuat ché pham vi sinh va phan bon hiru
co vi sinh trong phong trir bénh héo vang trén ciy chubi.

3. Thu nghiém ché phim vi sinh khang ndm Foc TR4 trén mo
hinh trong tai mot s6 ving trong chudi chuyén canh mién Bic Viét
Nam (Hung Yén, Phu Tho...)
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