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N&m Pythium vexans 12 mot trong nhirng tic nhan 16n gy ra
bénh théi & va (e ché cay rau phat trién. Hién nay, nghién cliiu
tmg dung ché pham sinh hoc trong kiém soat, phong trir nam gay
hai dang ngdy cang duoc quan tdm trong chién luoc phat trién
mot nén noéng nghiép sach va bén vimng. Nhiéu loai xa khuan
thudc chi Streptomyces dugc danh gid 1a an toan cho con nguoi
cling nhu cdy trong, c6 kha ning tc ché sy phét trién ctia nhiéu
loai ndm gay bénh & ciy trong nho tiét ra mot sd hoat chét sinh
hoc. Trong nghlen clru nay, chiing t61 da phan lap duoc 20 Chung
xa khuan tlr 15 mau dat tai cac vuon trong rau ¢ tinh Lam Dong.
Trong do, chung Streptomyces LD5.4 dugc danh gia c6 hi¢u qua
trc ché cao nhat ddi v6i ndm Pythium vexans (51.80%), sau 48h
bang phuong phap khuéch tan dia trén méi truong Potato
Dextrose Agar (PDA) & nhi¢t d§ phong. Dua trén déac diém hinh
thai va trinh ty 16S rRNA, ching xa khuén LD5.4 dugc xac dinh
thudc loai Streptomyces filamentosus. Véi nhfmg dac tinh nay,
chung Streptomyces f lamentosus LD5.4 c6 tiém nang ung dung
vao san xudt che pham sinh hoc trc ché bénh thdi 1& trén rau an 1a
ho thap tu do nAm Pythium vexans gay ra.

ABSTRACT

Pythium vexans fungus is one of the major causes of root rot
and reduces crop growth. Currently, research on the application
of biological products in controlling and preventing harmful
fungus is increasingly concerned with the strategy of developing
clean and sustainable agriculture. Many Actinomycetes species of
the genus Streptomyces are considered safe for humans as well as
plants, capable of inhibiting the growth of many plant pathogenic
fungi by secreting a number of bioactive compounds. In this
study, from 15 soil samples of vegetable gardens in Lam Dong
Province, 20 strains of Streptomyces spp. were isolated. Of 20
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isolates, the strain Streptomyces LD5.4 was rated with the highest
inhibitory effect on the fungus, which can suppress root rot
Pythium vexans fungus in cruciferous vegetables, reached
51.80%, after 48 hours by disc diffusion method on Potato
Keywords: Dextrose Agar (PDA) environment at room temperature. Based
on morphological characteristics and 16S rRNA sequence,
) i Streptomyces sp. LD5.4 was determined to belong to the species
vexans; streptomyces; . . .
streptomyces filamentosus; root Streptomyces  filamentosus. With these properties, strain
rot Streptomyces filamentosus 1LD5.4 has the potential to be used in
the production of probiotics against root rot in Cruciferous
vegetables, which is caused by Pythium vexans.

bioactive compounds; pythium

1. Giéi thi¢u

Viét Nam 1a mot nude ndng nghiép, c6 khi hdu nhié¢t déi nong 4m, mua nhiéu rat thuan
loi cho cac Vi Sinh Vat (VSV) phat trién, trong d6 c6 cac VSV va nam gay hai trén nong pham
n6i chung va rau mau néi riéng. Hién nay, Lam Pdng 1 tinh trong rt nhiéu hoa mau khéac nhau,
phé biét nhat 1a cay ho rau ho thap tu cung cép thuc ph'fim xanh cho cac chg dau méi 16n nhu TP
Pa Lat, TP. HCM, Nha Trang, Pong Nai va cic cho nho 1an can. Tuy nhién, rau ho thap ty co
chu ky sdng ngan, cong véi diéu kién phat trién c6 am do cao nén rat dé bi vi sinh Vﬁt x4m nhiém
va gay bénh. Trong do, nguyén nhan gay hai nghlem trong nhat 13 bénh théi ré do nam Pythium
vexans. Bénh rat kho phong tru cay c6 thé chét vai ngay sau khi nhiém bénh boi vi tic nhan giy
bénh co thé lay lan theo ngudn nudc, con trung va cac dung cu trong trot. Dé phong trir cac bénh
thdi ré do nAm bénh gay nén, nguoi nong dan thuong st dung thude héa hoc véi lidu luong cao.
Diéu nay mQt mat s€ dan dén viée khéang thudc & cac loai VSV gdy bénh, mat khac sé lam 6
nhiém moi truong, 1am mat can bang sinh thai, anh huéng nghiém trong dén sirc khoe con ngudi
va cac dong vat khéac. Do an toan cho con ngudi va cho mdi truong, nén bién phap str dung céc
tac nhan sinh hoc thay thé cac tac nhan hoa hoc duoc xem 1a mot chién lu’orc ctia T6 chirc Luong
thuc va Nong nghlep Lién Hiép Qudc FAO (FAO, 1992) Mot trong s6 d6 1a sir dung cac VSV
c¢6 kha nang ddi khang véi cac VSV gay bénh trén cay trong. Hién nay, xa khuan 1a nhom VSV
dugc quan tim nghién ctru nhiéu nhat vi chiing c6 kha ning tiét ra cac hoat chat d6i khang va
dic biét 1a cac chat khang manh véi nhiéu loai ndm gy bénh trén thuc vat (Le, Dinh, Vu, &
Nguyen, 2014). Tir nhing li do trén, ching toi da tién hanh nghién ciru: “Phan 1ap va tuyén chon
cac chiing xa khuan tai tinh Lam Dong co hoat tinh khang ndm Pythium vexans giy bénh thoi ré
trén rau an 14 ho thap tu”.

2. Vatli¢u va phwong phap nghién ctru

2.1. Phdn ldp va kiém tra khd néing gdy bénh théi ré ciia ndm Pythium sp. trén rau dn
ld ho thap tw

2.1.1. Phuwong phdp phan ldp ndam bénh

Theo Akter, Hossain, Nahar, Meah, va Hossain (2007), quy trinh phan 1ap nAm Pythium sp.
gay bénh théi r& trén rau an 14 ho thap tu duoc thyc hién nhu sau: Can 10g mau rau bi bénh duoc
cit thanh tung manh nho cho vao hop nhya, che mot miéng vai tréng 1én phia trén mau. D6 nude
cat vo trung vao hop nhyua sao cho myc nudc cao hon so véi miéng vai khoang 01 - 02cm. Sau do,
dat 05 canh hoa héng vao hop, gilr trong diéu kién toi, & nhiét do phong. Sau 02 - 03 ngay, chon
cac canh hoa hong bi chuyén mau, khir tring bé mit canh hoa véi con 70 do, sau d6 cét thanh timg
miéng nho ¢ kich thudc 05 x 05mm, rdi dat 1én bé miat dia moi trudng Potato Carrot Agar (PCA)
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6 bd sung khang sinh (Chloramphenicol, nong d6 0.1¢/1), G & nhiét 46 phong. Khi thdy c6 soi ndm
phat trién tir mau canh hoa thi tién hanh cay truyén va lam thuan (Akter et al., 2007).

2.1.2. Kiém tra kha ning gdy bénh ciia ching nam theo quy tic Koch

Chuén bi dich huyén phu du déng bao tir nAm: Nam Pythium sp. duoc nudi cy trén
moi trudng PCA & nhiét 46 25°C trong 05 ngay, cit sinh khéi ndm thanh tirmg manh nho rdi
chuyén vao cic binh Erlen chtra 100ml nuéc cét vo trung, dé tinh ¢ nhiét do phong trong 02
ngay. Sau do, dit cac binh Erlen vao ta mat (4°C) trong 45 phat. Sau do, cac binh Erlen s& dugc
loc qua bén 16p vai dé thu duge huyén phu du dong bao tir. Pha lodng huyén phu du dong bao tir
dén mat d6 10" dong bao ti/ml. Phuong phap nay duoc thuc hién dua theo phuong phép cua
Mohammad va cong sy (2015) va Shouan va cong sy (2010) c6 cai tién.

Cach thue hién: thir nghiém kiém tra duoc thuc hién theo phuong phap cta Shouan va
cong su (2010) c6 cai tién trén rau cai ngot. Pau tién, cac bo ré rau cai ngot (bao gdm ca phan cb
ré) dugc rira sach dudi voi nude chdy, khtr trung bd ré véi dung dich javel 10%, rura sach lai
bang nudc vo tring va lam kho trén gidy thdm v tring. Sau do6, dat cac bo ré ngap trong dich
huyén phu ¢ chira mat 6 10* du dong bao tir/ml, dé yén trong mot gid & diéu kién phong. Sau
do, léy bo 1é ra va dit trong cac hop nhua chira giéy am duogc vo trung, gilt trong diéu kién tdi, u
& 25°C trong 04 ngay. Quan sat biéu hién ciia ré va danh gia kha ning gay bénh ctia ching ndm
Pythium sp. phan 1ap duoc.

2.1.3. Dinh danh ndm bénh phan lgp dwoc bang sinh hoc phén tir

Sau khi chon dugc ching ndm nghi ngd 13 Pythium sp. c¢6 kha nang gy bénh théi ré trén
rau ho thap tu, tién hanh tich DNA va khuéch dai ving gen COI bang phan tmg PCR véi cap
mdi chuyén biét OomCoxI-Levup (5’-AAAAGAGAAGGTGTTTTTTATGGA-3") va
OomCoxI-levlo (5-GCAAAAGCACTAAAAATTAAATATAA-3). Kiém tra két qua dién di
clia san pham sau PCR trén gel agarose 1% v&i thang DNA 01kb, theo nhém nghién ctru cia
Gregg va cong sy (2011) thi kich thuéc doan DNA mong mudn phai dat khoang 680bp. Sau do,
tién hanh tinh sach san phiam sau PCR va giai trinh ty ving gen COI & dinh danh nim bénh
thong qua so sanh su twong dong vdi cac trinh ty khéc trén ngan hang gen vi sinh vat (NCBI).

2.2. Phwong phdp thu thip va sang loc cdc mdu dit trong rau tai Lam Pong cé tiém
nang doi khang nam Pythium vexans

2.2.1. Phurong phdp thu mdu

Mau dung dé phan 13p xa khuén duoc thu thap tor 15 vuon tréng rau ho thap ty ¢ tinh
Lam Pong. Mau duogc 1y theo md ta cia nhom nghién ctru ciia Amin, Ashraf, va Khosrow
(2014). P61 v6i mdi vuon, thu miu ¢ nim diém khac nhau (bdn diém xung quanh vudn va mot
diém chinh giita vuon), Mau dat s& dugc 1y phia dudi viing xung quanh ré ciia cdy rau khong bi
bénh v6i cac do sau khac nhau tir 05 - 10cm, roi tron lai thanh mdt mau, cho vao bao zipper co
dan nhan. Bao quan ¢ 4°C cho tGi khi lam thi nghiém.

Ky hi¢u: XYi, trong d6: XY la chir cai dau cua vung duoc thu mau, i 1a sb thr tu vuon
duoc thu mau.

2.2.2. Phwong phdp sang loc nhanh cdc mdu dat chira cdc ching xa khudn c6 khd néing
doi khang nam Pythium vexans

Ciach thwe hign: Nudi cy nam Pythium vexans trén dia Petri chira méi truong PDA
trong 05 ngay. Dung khoan thach dudng kinh 05mm 4n nhe 1én bé mit tan ndm roi dit mau cdy
sang dia Petri chira moi truong PDA & tdm dia. Sau d6 dung khoan duc thach duong kinh 05mm
duc ba giéng xung quanh khoan nim Pythium vexans va cach tan nim 03cm. Pha lodng 10g mau
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dat véi 90ml nude mudi sinh 1y vo trung, lic 200 vong/phut trong 30 phut, hat 10ul dich vao mdi
giéng khoan. Béng nuoi céy dich d4t v6i nAm bénh, theo ddi tde d6 lan to cua tan nAm sau 24h,
48h va 72h. Mdi mau dat dugc 13p lai ba 1an, ddi ching 13 dia Petri co chira nAm bénh, dich dat
dugc thay thé bing nudc cat vo trung. Lya chon nhimg mau dat c6 kha ning dbi khang nim
Pythium vexans dé tién hanh phan 1ap xa khuan.

2.3. Phin I3p xa khuin va chuin bi mau nam Pythium vexans gdy bénh thoi ré trén rau

Sau khi da c6 duogc két qua sang loc cac mau dat c6 tiém nang doi khang nam bénh, tién
hanh phan 1ap xa khuan tir cdc mau dat nay.

Cach thuc hién: Str dung phuong phap pha loang thap phan dé phan lap chung xa khuan
trén cac ndng do 1072 107, 10™. Cu thé 1a can 10g mAu pha trong 90ml nudc cit da vo tring dé
méu c6 ndng do 107, tiép d6 hut 1ml mau do6 trong 09ml nude cit vo trang va tiép tuc pha lodng
t6i cac nong do tiép theo. Sau khi cic miu di dugc pha lodng, hat 100ul dich miu & ndng 4o
khéo sat trai trén dia thach chira moi trudng Gause L. Nudi trong ti 4m 30°C sau 07 ngay, quan
sat khuan lac va danh dau cac khuan lac nghi ngd 1a Streptomyces spp. dé cdy truyén va lam
thuan trén moi truong Grause | (Mansour, Mohamedin, Esmaeel, & Huda, 2008). Ky hi¢u chung
theo tén mau thu thap duoc.

Xac dinh hinh thai co quan mang bao tir, bao tir va cach sap xép cta bao tir dudi kinh
hién vi huynh quang c6 vat kinh 40X va 100X theo nghién ciru ctia Pridham, Hesseltine, va
Benedict (1958). Két hop v6i dic diém khuan lac trén méi truong Gause I dé xac dinh hinh thai
Streptomyces spp.

Nam Pythium vexans dugc nudi cay trén moi trudng PDA & nhiét d6 25°C trong 05 ngay.

2.4. Khdo sdt khd ning irc ché Pythium vexans ciia dich nuéi cdy logi bé té bao ciia
cdc chung xa khudn dwoc phén lap tai Lam Dong

Cich thue hign: Nam gay bénh dugc nuéi trén dia Petri chita méi truong PDA trong 05
ngdy. Céc chiing xa khuan dugc nudi trén moi truong Gause 1ong ¢ diéu kién lac 200 vong/phut,
nhiét do 30 + 1°C. Sau 05 ngay, tién hanh ly tim dich nuéi cdy xa khuan & 10,000 vong/phut
trong 15 phit. Thu hoach dich ndi, loai bo té bao bén dudi 6ng i tim. Dich ndi sau d6 dugc dem
loc qua mang loc 0.2pm dé loai bo cac té bao con sot lai duge dich chiét 1. Chuéan bi méi truong
PDA, dem hap tiét tring, d¢ ngudi xudng 45°C - 50°C roi bo sung 10% céc dich chiét 1 vao moi
truo’ng, lic déu roi phan ph01 ra cac dia Petrl (IOml/dN a) Dung khoan thach duorng kinh 05mm
an . nhe 1én bé miat nudi ciy ndm gay bénh rdi dat mau cdy sang giita dia Petri, ba lan lap 1a1 cho
mdi loai dich chiét ctia cdc ching xa khuan, ¢ & nhiét do 25 + 1°C, 05 ngay. Ddi chimg: cay nam
vao giira dia Petri chira moi trudng PDA khong bo sung dich chiét (Harpreet & Leena, 2010;
Simi, Sajjalaguddam, Vijay, Rajeev, & Hari, 2015).

Chi tiéu theo do6i: duong kinh khuén lac nAm bénh sau 24h, 48h va 72h u. Sang loc cac
chung xa khuan dua vao: H= (D1 - D2) /D1 x 100 (1)

H: Phén tram trc ché nim bénh trén dia Petri (%);
D1: Pudng kinh khuan lac nim bénh trong cong thirc ddi chimg (mm);
D2: Pudng kinh khuan lac ndm bénh khi duoc nudi cting véi xa khuan (mm).
] 2.5. Dinh danh sinh hoc phén ti chiing xa khudn cé khd néing déi khdng manh nhit
ndam Pythium vexans

Chon loc chung Streptomyces sp. c¢6 kha ning dbi khang manh nhat ndm Pythium vexans.
Xa khuan s€ dugc nudi cay trén moi trudng Gause I & 30°C. Sau 05 ngay, thu hoach sinh khéi xa
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khuan dé tach chiét DNA tong sd.

Thu hoach DNA téng s6 dé thuc hién phan tng PCR. Cap mdi duge st dung dé khuéch
dai doan gen 16S-rRNA cia cac chung xa khuén trong nghién cuu la: 20F
(AGAGTTTGATCATGGCTCAG) va 1500R (GGTTACCTTGTTACGACTT) theo Kawuri va
Darmayasa (2019).

San phim PCR duoc dién di trén gel agarose 0.8% véi thang DNA 1kb (Nha san xuét
Fermentas, Drc) dé kiém tra két qua. Sau do, tinh sach san pham PCR bang kit Isolate IT PCR.
Chu trinh phan tGng thiét 1ap: 01 chu ky & 95°C - 04 phut; 30 chu ky gdm c6: 94°C - 01 phat,
54°C - 45 gidy va 72°C - 01 phiit 45 gidy; 01 chu ky ¢ 72°C - 10 phit; tong thé tich phan tng 1a
25ul. San pham sau khi tinh sach duoc giai trinh tu. Két qua thu duoc s& xir Iy bang phan mém
ATGC, BLAST trinh ty da xir 1y 1én NCBI dé so sanh su tuong dong véi trinh ty cac ching da
c6 san. Xay dung cdy phat sinh loai bang phan mém MEGA?7.

3. Két qua va théo ludn

3.1. Két qua phan lap va kiém tra kha néing gdy bénh thoi vé ciia ndm Pythium sp. trén
rau an lda ho thap tw

Tir ba mau rau an 14 ho thap tu co triéu chung bénh thdi & do ndm Pythium sp. gy ra tai
vuon rau & Lam Pong. Sau 02 ngdy quan sat bay nim bang canh hoa hong, cho thiy c6 hai mau
rau 1am chuyén mau canh hoa nhu ¢ Bang 1. Két qua phan lap ndm Pythium sp. tir nhimg canh
hoa d4 chuyén mau nay trén méi truong PCA c¢6 bo sung khang sinh thu dugc hai ching nam ky
hiéu RR1 va RR2 c6 dic diém hinh thai dai thé va vi thé nhu Bang 1. Sau 05 ngay nudi cay trén
mdi truong PCA, céc tan nim nay déu c6 hinh dang dic trung ctia nAm Pythium sp. nhu hinh
canh hoa hong, ngdi sao, ... Bén canh d6, két qua quan sat hinh théi vi thé dudi kinh hién vi ciing
cho thiy, ca 2 chung RR1 va RR2 déu c6 thi bao tir hinh tron va chtra nhu trong sudt (Bang 1),
gidng v6i mo ta cia Hon (2018) vé cac loai nAm trong Pythium sp. trong ho Pythiaceae.

Tir cac két qua trén, tién hanh danh gia kha ning gy bénh nhan tao cia ca hai chung
phan lap ndy trén bd ré rau ca1 ngot. Sau 04 ngay thir nghiém chung bénh nhén tao theo quy tic
Koch, két qua cho thay bo ré & chung RR1 da biéu hién nhitng déu hiéu cua bénh thdi ré, dic biét
1a céc ré to gan nhu di bi th6i den hét toan bd. Con bo ré & chung RR2 van chua biéu hién rd
triéu chimg bénh. Két qua nay phu hop véi nghién ctu trude d6 ciia nhom nghién ctru cua
Lester, Burgess, Knight, va Phan (2009). Trong khi d6, bo r& ¢ nghiém thic ddi chimg van
khong biéu hién bénh, cac ré to hau nhu khong bi théi den (Hinh 1). Sau d6, tién hanh tai phan
1ap lai nam tir bo & & nghiém thirc RR1. Két qua cho thiy ching ndm tai phan 1ap nay c6 hinh
thai gidng voi hinh thai cua ching ban dau. Tir nhitng két qua nay cho thay, chung ndim RR1 ¢
tiém nang gay bénh thdi ré trén rau ho thap tu.

Poi chirng RR1 RR2

Hinh 1. Két qua ching bénh nhén tao theo quy tic Koch trén ré rau cai
cua chiung RR1 va RR2 sau 04 ngay
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Bang 1

Két qua bay canh hoa hong va hinh anh dai thé, vi thé ciia cac ching nAm RR1 va RR2

Tén chiing RR1 RR2

Cénh hoa hong bi mat mau

Dai thé

Vi thé ,2 >
s

Ngudn: Két qua phan tich dit liéu cia nhoém nghién ctru

Sau do, tién hanh tach chiét DNA ctia chung RR1, khuéch dai ving trinh ty gen COI ctia
chung nim RR1 bang phan mg Polymerase Chain Reaction (PCR) véi cip mdi dic hidu la
OomLevup (5’-AAAAGAGAAGGTGTTTTTTATGGA-3’) va Oomlevlo (5’-
GCAAAAGCACTAAAAATTAAATATAA-3’). Két qua dién di ¢ Hinh 2 cho thdy, doan trinh
tu dugc khuéch dai c6 kich thuéc khoang 680bp phu hop véi két qua ctia Gregg va cong su
(2011). Tién hanh tinh sach va giai trinh ty san pham PCR thu dugc, xir 1y trinh ty bang phan
mém ATGC va BLAST so sanh véi trinh tu gen ciia cac ching thudc ngan hang gen NCBI. Két
qua so sanh cho thay, ching RR1 c¢6 do twong dong 99.14% véi chang Pythium vexans STE-
U6712 dugce trinh bay ¢ Bang 2.

omon 1. San pham sau PCR cuia chung RR1
3000bp 2. Thang DNA

Z7OObp
s @ls

Hinh 2. Két qua dién di DNA cua ching ndim RR1 gy bénh théi ré rau cai
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Bang 2
Két qua BLAST viing gen COI ciia chiing RR 1

Mi s chiing so P9 twong dong

Tén chiing sanh (%)

o phu Tén loai

RR1 GU133471.1 99.14 99 Pythium vexans

Ngudn: Két qua xtr 1y tir dir lidu diéu tra

Trinh ty gen COI cua ching RR1 dugc khuéch dai bﬁng cap mdi OomCoxI-Levup va
OomCoxlI-levlo:

CTTTTTTCAACAAATCATAAAGATATTGGTACTTTATATTTAATTTTTGGTGCT
TTTTCAGCAATAGTTGCAACTGTAATGTCTGTATTAATTAGAATTGAATTAGCACAA
CCAGGTAATCAAATTTTTATGGGAAACCATCAAGTATATAATGTTATGATTACAGCA
CACGGTTTATTAATGATATTTTTTGTGGTTATGCCTATATTAGTTGGTGGTTTTGGTA
ACTGGTTTGTACCTATAATGGTAGGAGCACCTGATATGGCTTTTCCTCGTTTAAATA
ATATTAGTTTTTGGTTATTACCACCATCTTTATTACTATTAGTATCTTCTGCTTTAGTT
GAATCAGGTGCAGGTACCGGTTGGACAGCTTATCCACCATTATCAAGTGTAGCTGCA
CATTCAGGACCTTCAATAGATTTAGCTATTTTTAGTTTACATTTATCAGGTATTTCTT
CATTATTAGGTGCAATTAATTTTATTGTTACTATTTTTAATATGAGAGCTCCTGGATT
AAGTATGCATAGAATGCCTTTATTTGTATGGTCTCTTTTAATTACAGCTTTTCTTTTA
GTTATAACTTTACCAGTATTTTCAGGTTCAATAACTATGTTATTAACTGATAGAAATT
TTAATACTTCTTTTTATGACCCAGCAGGAGGAGGAGATCCAGTATTATTCCAACATT
TATTTTGGTTTTTCG

3.2. Két qua thu thip va sang loc cdc méu dit trong rau tai Lim Déng cé tiém ning
doi khang nam Pythium vexans
Ttr 15 mau dat thu thap dugc tai cic vuon trong rau ho thap ty & Lam Pong. Sau khi sang

loc thi 10/15 méu dét thu thap dugc c6 dau hiéu ddi khang voi Pythium vexans, duoc ky hiéu tir
LDI1 dén LD15 (Hinh 3).

Maiu dat Ngay 1 Ngay 2 Ngay 3

LD5

]
5 6 7 8 9 101112 13 14 15 8 7 8 9 1011 12 13 14 15 IERETe 9 1011 12 13 14 15
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Dbi chimg

6 7 8 9 1011 12 13 14 15 6 7 8 9 101112 13 14 15 B8 9 1011 12 13 14 15

Hinh 3. Két qua sang loc mau dit LD5 va dbi chimg trén moi truong thach PDA

Tir két qua Hinh 1, cho thiy trong 10/15 mau dat xuit hién déu hiéu d6i khang voi
Pythium vexans, mau dat LD5 1a c6 dau hiéu dbi khéang nam bénh tt nhit so v&i cac mau dat
con lai. Pidu nay chimg to, mau dat LD5 c6 tiém ning chira hé vi sinh vat c¢6 khing dbi khang
t6t v6i nAm gay bénh théi 1& trén rau ho thap tu nhu Streptomyces spp., Bacillus spp., ...

3.3. Phan ldp xa khudn va chudn bi mau ndm Pythium vexans gdy bénh théi ré trén rau

Tt cac mau dat nay, 20 chung xa khuan da duoc phan lap trén moi truong Gause I voi
cac dac diém mau sic va khuan lac khac nhau. Hinh dang khuén lac, bao tir va hé 30’1 khi sinh
dwa trén bang mau chi Streptomyces cua tac gia Tresner va Backus (1963). Trong s 20 ching
Streptomyces sp. phan 1ap dugc c6 nim nhém mau xuit hién vé6i sé lugng va ty 16 khac nhau
(Hinh 4 va Bang 3).

Bang 3
Su phan b theo nhdm mau cia cac ching xa khuan
STT Nhém mau S6 chiing Ty 18 (%)
1 Tring 11 55
2 Den 1 5
3 Nau dét 4 20
4 Xam 3 15
5 Xanh 1 5

Ngudn: Két qua phan tich dit liéu ciia nhém nghién ctru

5 mm

Khuan lac mau  Khuan lac mau  Khuan lac mau

< P Khuan lac mau xam Khuan lac mau xanh
trang den nau dat

Hinh 4. Hinh anh mau sac khuan lac dai di¢én cho ndm nhém mau xa khuan phan lap dugc tai cac
vuon rau ¢ 1am dong trén moi truong Gause I sau khi sang loc
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3.4. Két qua khdo sdt kha néng irc ché Pythium vexans ciia dich nudi cdy loai bé té
bao cua cac chung xa khuan dwoc phdn lap tai Lam Dong

Kha ning tc ché t6 do lan to nim Pythium vexans cua dich nudi cy loai bo té bao cua
cac chung Streptomyces spp. sau 48 gio. K&t qua thé hién ¢ Bang 4 va Hinh 5.

Bang 4

Hiéu qua trc ché t6 d6 lan to ctua chung nAm Pythium vexans cia cac chung Streptomyces spp.
phén ldp ¢ tinh Lam Dong sau 48 gio

Phan tram trc ché toc do lan to nam (%)

STT Tén ching Sau 48 gio
1 LDI.1 14.29%
2 LD1.2 23.12°
3 LD2.1 13.20%
4 LD2.2 0.00°
5 LD3.1 14.30%
6 LD3.2 0.00°
7 LD4.1 18.07
8 LD5.2 12.95%
9 LD5.4 51.80°

10 LD6.1 8.53%
11 LD6.4 39.60°
12 LD7.1 24.90°
13 LD7.2 13.79
14 LD8.1 14.46%
15 LDS8.2 20.72¢
16 LD9.1 17.73%
17 LD9.2 17.97%
18 LD10.1 23.79¢
19 LD10.2 14.30%
20 LD10.3 17.56%
Trung binh 18.06

CV (%) 36.98

P <.0001

Ngudn: Két qua phan tich dir liéu ciia nhom nghién ctru

Trong cling mot cdt, cc gid tri trung binh 6 ki tu theo sau giéng nhau khong c6 sy khac
biét vé mat thong ké (P < 0.05).
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Dua vao két qua d6i khang & Bang 4 cho thdy, Phan trim tc ché sy lan to ndm caa 20
chung Streptomyces sp. ¢o su khac nhau gi&a cac chung (su khac biet gitra cac nghiém thurc c6 y
nghia vé mit thong ké). Sau 48 glor nudi cdy c6 18/20 dich nudi ciy loai bo té bao cua cac chung
xa khuan Streptomyces spp. biéu hién kha ning trc ché sy lan to ciia ndm bénh chiém 90%.
Khuén lac ndm bj tc ché s& ¢6 duong kinh nhé hon so véi khuén lac & nghiém thirc ddi ching
(Hinh 5). Trong d6, phan trim trc ché to nim dat tir 8.53% dén 51.8%. Trong do6, chung xa khuan
LD5.4 ¢ hiéu qua e ché ndm bénh sau 48 gid dat 51.8%. Thap nhét 1a chiung LD2.2 (0%) va
LD3.2 (0%) (Hinh 5). Phan trdm trc ché ndm giira cac ching déu c6 sy khac biét co y nghia vé
mit théng ké sau 48 gid nudi cay. Két qua nay cao hon nhom nghién ctru ciia Le va cong su
(2014) khi khao sat ching xa khuan NA1 va HN6 d6i khang voi nAm gy hai thuc vat. Bén canh
d6, nghién ctru cta Trinh (2014) ciing cho thay kha ning sinh chat khang ndm Pythium sp. cua
cac chung xa khuan dugc phan 1ap. Tur nhimng két qua trén cho thiy chung Streptomyces sp. LD
5.4 c6 kha nang kiém soat tot d6i voi su phét trién nam Pythium vexans gy bénh thdi ré trén rau.

Mat trude Mat sau

LD3.2

Déi ching

2 o 10 11 12 41

A ST

Hinh 5. Khuén lac ndm Pythium vexans & nghiém thtrc d6i chimg va nghiém thtrc nuéi
cung dich chiét tir ching LD5.4 va LD3.2 sau 48 gid

3.5. Pinh danh sinh hoc phén tir chiing xa khudn LD5.4 c6 khd ning doi khdang manh
nhdt ndm Pythium vexans

Tir két qua sang loc trén, lwa chon duoc chung Streptomyces LD5.4 1a ching c6 tiém
nang kiém soat nam Pythium vexans gdy bénh thoi ré trén rau nho ti€t hoat chat thir cap. Tién
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hanh tach DNA tong sb cac chung LD5.4 va thuc hién phan tmg PCR véi cip moi 20F, 1500R.
Két qua dién di san phém PCR cho thiy, ching LD5.4 xuit hién vach c6 kich thudc khoang
1,300bp, phu hop voi két qua nghién ctru cia Kawuri va Darmayasa (2019) (Hlnh 6). San phdm
PCR sau d6 dugc tinh sach bang bo Isolate I PCR va Gel Kit (Bioline) va tién hanh giai trinh tu.
Sau khi doc trinh ty bang phan mém ATGC va BLAST so sanh véi ngan hang gen NCBI. Két
qua so sanh cho thdy, ching LD5.4 c6 do twong déng 100% véi trinh ty gen cua ching
Streptomyces filamentosus AY999878.1 vé trinh ty ving 16S-rRNA cu thé nhu & Bang 5.

10000bp
3000bp
1300bp
1000bp 1. Thang DNA 1kb
s00bp 2. San pham PCR cua chung LD5.4

Hinh 6. Két qua dién di DNA cua ching Streptomyces LD5.4

Dic diém hinh thai ciia ching LD5.4 dugc cdy trén méi truong Gause I va nudi cay trong
07 ngay ¢ 30°C tao khuén lac co dang tron, bé mit hoi xu xi. Mau khuan lac thay ddi theo thoi
gian nudi cdy, & 01 - 05 ngay dau nudi cdy khuan lac c6 mau trang, hinh tron, kich thudc 01 -
02mm, bé mat min va 15i 1én. Tir ngay 05 tr¢ di khuén lac bét dau chuyén dan sang mau nau nhat
hay néu do voi dudng kinh khoang 02 - 03mm, phia xung quanh khuan lac ¢6 nhitng to moc moc
ra xung quanh. Mat duéi khuan lac phang, khuan ty co chit c6 mau trang hong. Khi quan sat
hinh thai hé s¢ va bao tir ciia ching LD5.4 bang kinh hién vi quang hoc c6 d6 phong dai 1,000
lan, két qua cho thdy sau 05 ngdy bat dau hinh thanh bao tr. Chudi bao tir dang chudi thing,
chudi bao tir dai 06 - 09 bao tir & mdi chudi co dic diém giéng véi chi Streptomyces phu hop véi
khoa phan loai cua nhém nghién ctiru Pridham va cdng sy (1958) (Hinh 7).

Dai thé Vi thé

%

. ! i
v y g
O\ C

Chubi bao tir va to' nam

3 4‘ SM&E 78 9 10 1 12

Mat truoe

Hinh 7. Dic diém hinh thai khuan lac va vi thé ciia ching LD5.4 nudi
trén moi truong Gause |
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Bang 5
Két qua BLAST vung gen 16S rRNA cta chung LD5.4

Mai s6 ching so P twong dong

Tén chung sanh (%) b phu Tén loai
LD5.4 FJ792560 100 99 57 Streptomyces
filamentosus

Ngudn: Két qua xtr 1y tir dit liéu diéu tra

Trinh tu doan DNA dugc khuéch dai bang cip mdi 20F va 1500R cua ching LD5.4:

GCTTACCATGCAAGTCGAACGATGAAGCCCTTCGGGGTGGATTAGTGGCGAACGGG
TGAGTAACACGTGGGCAATCTGCCCTTCACTCTGGGACAAGCCCTGGAAACGGGGT
CTAATACCGGATACGACTTGTCGAGGCATCTTGAGGGGTGGAAAGCTCCGGCGGTG
AAGGATGAGCCCGCGGCCTATCAGCTTGTTGGTGGGGTAACGGCCCACCAAGGCGA
CGACGGGTAGCCGGCCTGAGAGGGCGACCGGCCACACTGGGACTGAGACACGGCCC
AGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGAAAGCCTGATG
CAGCGACGCCGCGTGAGGGATGACGGCCTTCGGGTTGTAAACCTCTTTCAGCAGGG
AAGAAGCGAAAGTGACGGTACCTGCAGAAGAAGCGCCGGCTAACTACGTGCCAGC
AGCCGCGGTAATACGTAGGGCGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGAGC
TCGTAGGCGGCTTGTCACGTCGGGTGTGAAAGCCCGGGGCTTAACCCCGGGTCTGCA
TCCGATACGGGCAGGCTAGAGTGTGGTAGGGGAGATCGGAATTCCTGGTGTAGCGG
TGAAATGCGCAGATATCAGGAGGAACACCGGTGGCGAAGGCGGATCTCTGGGCCAT
TACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAG
TCCACGCCGTAAACGTTGGGAACTAGGTGTTGGCGACATTCCACGTCGTCGGTGCCG
CAGCTAACGCATTAAGTTCCCCGCCTGGGGAGTACGGCCGCAAGGCTAAAACTCAA
AGGAATTGACGGGGGCCCGCACAAGCAGCGGAGCATGTGGCTTAATTCGACGCAAC
GCGAAGAACCTTACCAAGGCTTGACATATACCGGAAAGCGCCAGAGATGGTGCCCC
CCTTGTGGTCGGTATACAGGTGGTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGT
TGGGTTAAGTCCCGCAACGAGCGCAACCCTTGTCCTGTGTTGCCAGCATGCCCTTCG
GGGTGATGGGGACTCACAGGAGACCGCCGGGGTCAACTCGGAGGAAGGTGGGGAC
GACGTCAAGTCATCATGCCCCTTATGTCTTGGGCTGCACACGTGCTACAATGGCCGG
TACAAAGAGCTGCGATGCCGCGAGGCGGAGCGAATCTCAAAAAGCCGGTCTCAGTT
CGGATTGGGGTCTGCAACTCGACCCCATGAAGTCGGAGTTGCTAGTAATCGCAGATC
AGCATTGCTGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACGTCACG
AAAGTCGGTAACACCCGAAGCCGGTGGTCCCAACCCCTCGGGGAGGGAGC

Két qua khi phan tich cdy phat sinh loai ciia chung xa khuan LD5.4 véi cac loai tham
khao bing phan mém MEGAS, cho thdy chung LD5.4 gan voéi xa khuan Streptomyces
filamentosus va khong co twong dong voi loai gay bénh (Escherichia coli), twong ty nhu két qua
BLAST trén NCBI (Bang 4 va Hinh 8).

Tir cac két qua nay cho phép két luan chung xa khuidn LD5.4 13 chung xa khuan
Streptomyces filamentosus. Theo Bavya, Mohanapriya, Pazhanimurugan, va Balagurunathan
(2011) ciing da cho thay nhiéu loi ich va an toan cta chung Streptomyces filamentosus trong d6i
khang vi sinh vat gay hai.
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{ Streptomyces showdoensis (NR 041129.1:9-1409)
52 Streptomyces viridobrunneus (NR 112481.1:6-1406)
52 Streptomyces violaceorectus (EU570697.1:1-1397)

[ Streptomyces filamentosus strain cfcc3140 (FJ792560.1)
68— 1 D54

Streptomyces roseolus (NR 041076.1:4-1403)
Escherichia coli (NR 024570.1)

Hinh 8. Ciy phat sinh loai ciia chiing xa khuén LD5.4 véi cac loai xa khuan ¢6 quan hé ho hang
gan dua trén phan tich trinh tw 16S rRNA

4. Két luan va kién nghi

Tir 15 mau dat thu duogc tai cac viing trong rau ho thap tu tai Lam dong, da phan lap duoc
20 chung Streptomyces spp. va 1 chung ndm Pythium vexans tir mau rau bénh thi ré trén rau ho
thap tu. Két qua sang loc dugc 1 chung Streptomyces sp. (LD5.4) ¢6 kha nang sinh hoat chat trc
ché ndm Pythium vexans gy bénh théi ré trén rau dat 51.80% sau 48 gio' bang dich méi truong
nudi cay di loai bo té bao va cao hon cac ching Streptomyces sp. con lai. Két qua dinh danh sinh
hoc phan tir cho thdy, chung LD5.4 twong dong 100% voi ching Streptomyces filamentosus
FJ792560. Tuy nhién, hiéu qua (¢ ché nim cta ching LD5.4 can dugc tién hanh khao sat thém
mot sd diéu kién nudi céy, thoi gian, kha nang trc ché Pythium vexans trong diéu kién in vivo dé
tang cao hiéu luc e ché bénh thdi ré trén rau.
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PHU LUC
A. Két qud phé gidi trinh ti chiing RR1
A.1. Phé gidi trinh tu bang méi OomCoxI-Levup

Insertion Point: 0 B3 (= 702 bases
AAAA AAAATTGEGTAC T TTATATTTAATT TTT GG TGECTTTTTCAGCAATAGT TECAACTGE TAATGTCTE TATTAATT

Y ” /‘C‘ "‘ () “ ..
T e T TN T T LT T L NN T L LT N N TT LTI

>

<

Insertion Point: 0 B3 =) 702 bases
TATTAATTAGAAT TGAATTAGCACAACCAGG TAATCAAATTTTTATGEGGAAACCAT CAAGTATATAATGTTATGA

70 80 a0 100 110 120
<

Insertion Point: 0 B3 (=] 702 bases
[ TATGATTACAGCACACGG TTTATTAATGATATTTTTTGTGGTTATGCCTATATTAGTTGGTGGTTTTGGTAACT

=|E]702base5|
TAACTGGTTTGTACCTATAATGGTAGGAGCACCTGATATGGCTTTTCCTCGTTTAAATAATATTAGT TTTTGGTT |

Insertion Point: 0

210 220 230 240 250 260 270 280 1.0x
< >

Insertion Point: 0 B3 (=] 702 bases
GGTTATTACCACCATCTTTATTACTATTAGTATCTTCTGCTTTAGTTGAATCAGGTGCAGGTACCGGTTGGACAG

AR RANAN I

280 290 300 310 320 330 320 150 Lox
<

>

Insertion Point: 0 &3 (=] 702 bases
GEETACCG6G6TTGGACAGCTTATCCACCATTATCAAGTGTAGCTGCACATTCAGGEGACCTT CAATAGATTTAGCTATTT

B3 (] 702 bases
TATTTTTAGTTTACATTTATCAGGTATTTCTTCATTATTAGGTGCAATTAATTTTATTGTTACTATTTTTAATATG

Insertion Point: 0

>

-
410 420 430 440 450 460 470 480 1.0x
<

Insertion Point: 0 &3 (=) 702 bases
"AATATGAGAGCTCCTGGATTAAGTATGCATAGAATGCCTTTATTTGTATGGTCTCTTTTAATTACAGCTTTTCTTT

u
480 430 500 510 520 530 520 550 1.0x
<

>
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Insertion Point: 0 (] 702 bases

FTTCTTTTAGTTATAACTTTACCAGTAT T TTTCAGGTTCAATAACTATGTTATTAACTGATAGAAATTTTAATACTT

-

550 560 570 580 590 600 610 620 1.0x
< >

Insertion Point: 0 B3 (=] 702 bases
ATACTTCTTTTTATGACCCAGCAGGAGGBAGGAGATCCAGTATTATTCCAACATTTATTTTGEGTTTTTCGECAACCC

‘. A'AA“A‘ =

620 630 640 650 660 670 680 690 1.0x
< >

A.2. Phé gidi trinh ty bang méi OomCoxI-levio

Insertion Point: 0 (=] 704 bases

AAAAATTGGAAAAACCTGGEGGAITCTCCTCC TCC TG CTGE GG TCATAAAAAGAAGTAT TAAAAT TTCTATCAG TTAATAA

i ne an DR N n A o NN NN D0 ww ROR N o o RENRRAR DR nnn RN RAN RRNRRR R RONNRD
1 10 20 30 40 50 60 70 i

< >

1.0x

Insertion Point: O 704 bases

CAG TTAATAACATAG T TAT TG AACCTG AAAATACTG GTAAAGTTATAACTAAAAGAAAAGCTGTAATTAAAAG

T N T T R T T NN TE R T TN T TN

< >

AAGAGACCATACAAATAAAGGCAT TCTATGEGCATACTTAATCCAGG AGCTCTCATATTAAAAATAGTAACAATAA

140 150 160 170 180 190 200 210
< >

1.0x

Insertion Peint: 0 [==] 704 bases

.
1.0x

Insertion Point: O [#=] 704 bases

AATAAAATTAATTGCACCTAATAATGAAGAAATACCTG ATAAATGTAAACTAAAAATAGCTAAATCTATTGAAG

AAGGTCCTGAATGTGCAGCTACACTTGEGATAATGGTGEGGATAAGCTGEGTCCAACCGEGTACCTGCACCTGATTCAACT

280 290 300 310 320 330 340 350

Insertion Point: 0 [+=] 704 bases
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Insertion Point: 0

CAACTAAAGCAGAAGATACTAATAGTAATAAAGATGGTGGTAATAACCAAAAACTAATATTATTTAAACGAGG AAAY

Insertion Point: O

[+=] 704 bases

[E3 (=] 704 bases
G6 AAAAGCCATATCAGGTGCTCCTACCATTATAGGTACAAACCAGTTACCAAAACCACCAACTAATATAGGCATAA

Insertion Point: O

-
420 430 440 450 480 470 480 430 1.0x
< >

GCATAACCACAAAAAATATCATTAATAAACCGTG TGCTGTAATCATAACATTATATACTTGATGGTTTCCCATAAA

[E (=] 704 bases

Insertion Point: 0

4390 500 s10 520 530 sS40 550 560 1
<

>

&3 (< 704 bases

CCATAAAAATTTGATTACCTGGTTGTGCTAATTCAATTCTAATTAATACAGACATTACAGTTGCAACTATTGCTGA

RN ARN NN RN NN RN nRn NN RN NN Eannnnnnnnnin
560 570 580 590 600 610 620 630
< >

Insertion Paint: O

GCTGAAAAAGCACCAAAAATTAAATATAAAGTACCAATATCTTTATGATTTGEGTTGAAAAAAGC ATCCTAGATGAA

| Ol

1.0x

[+=] 704 bases

1.0x

B. Két qud phé gidi trinh tw chiing LD5.4
B.1. Phé gidi trinh tw bang moi 20F

Insertion Point: 0

RN RN NN RN RN RN RN RRRRNINRRRINTNT -y
630 640 650 660 670 680 630 700
<

>

1198 bases

5“‘ ““

GGNGCTTACCATGCAAGTCGAACGATG AAGCCCTTCGGGGTGGATTAGTG GCGAACG GG T

0V -

1 10 20 30

40

50

|

601.0x

Insertion Point: O

[+=] 1198 bases

TG AGTAACACGTGGGCAATCTGCCCTTCACTCTGGG ACAAGCCCTG GAAACGGGGTCTAA

100

110

1.0x
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Insertion Point: 0
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B3 (=] 1198 bases
CGG6GGTCTAATACCGGATACGACTTGTCGAGGCATCTTGAGGGGTGGAAAGCTCCGGC

i |
110 120 130
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1.0x

>
Insertion Point: O

=3 (+=] 1198 bases
GCTCCGGCGGTGAAGGATGAGCCCGCGGCCTATCAGCTTGTTGGTGGGGTAACGGCCCA

|
o 170 180
<

190 200 210

1.0x
Insertion Point: 0

>

1198 bases |
TAACGGCCCACCAAGGCGACGACGGGTAGCCGGCCTGAGAGGGCGACCGGCCACACTG G

Insertion Point: 0

B3 (=] 1198 bases
CACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATT GC

1.0x|
Insertion Point: 0

[E3[+=] 1198 bases
GAATATTGCACAATGGGCGAAAGCCTGATGCAGCGACGCCGCGTGAGGGATGACGGCCT

|
310 320 330
<

Insertion Point: 0

B3l [+ 1198 bases
TGCATCCGATACGGGCAGGCTAGAGTGTGGTAGGGGAGATCGGAATTCCTGGTGTAGTC

1.0x
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Insertion Point: 0

&3 (+=] 1198 bases
TGACGGCCTTCGGGTTGTAAACCTCTTTCAGCAGGGAAGAAGCGAAAGTGACGGTACCT

|
Bs0 370 380

400
Insertion Point: 0

1.0x

[E3[+] 1198 bases
GACGGTACCTGCAGAAGAAGCGCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTA

|
410 420 430
<

440 450 460

1.0x
Insertion Point: 0

>

ses

[E3(+] 1198 ba
TAATACGTAGGGCGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGAGCTCGTAGGCGGC

|
460 470 480 490
[«

500

510

1.0x
Insertion Point: 0

ses

[E3 (=] 1198 bases |
TAGGCGGCT TGTCACGTCGGGBTBTGEGAAAGCCCGEGBGGECTTAACCCCGGGTCTGCATCCGA

||
510 520 530
<

1.0x

Insertion Point: 0

>

B3 (=] 1198 bases
TGGTGTAGCGGTG AAATGCGCAGATATCAGGAGGAACACCGGTGGCGAAGGCGGATCT C

660 1.0x
Insertion Point: 0

&3 (=] 1198 bases
S CGGATCTCTGGGCCATTACTGACGCTGAGGAGCGAAAGCGTGGGG6AGCGAACAGGATT

1.0x
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Insertion Point: 0

[E3(+] 1198 bases
AACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGTTGGGAACTAGGTGTTGGCGA

‘ ‘ |
710 720 730
<

Insertion Point: O

=3 (=] 1198 bases
TGTTGG6CGACATTCCACGTCGTCGGTGCCGCAGCTAACGCATTAAGTTCCCCGCCT GGG

>
Insertion Point: 0

B3 [«] 1198 bases
.C6CCTGGG6G6AGTAC GGCCGCAAGGCTAAAACTCAAAGGAATTGACGGGGGCCC GCACAA

) ‘d A ) Nugh

Insertion Point: O

>

B3l (=] 1198 bases
CCC GCACAAGCAGCGGAGCATGTGGCTTAATTCGACGCAACGCGAAGAACCTTACC AAGG

ol i) ‘ e .m [l

Insertion Point: 0

>

B3 [«] 1198 bases
CCTTACCAAGGCTTGACATATACC GG AAAGCGCCAGAGATGGETGCCCCCCTTGT GG TC GG T

) huml W ml“ ;

‘ |

910 920 930 940 950 960 1.0x
< >

Insertion Point: O 1198 bases
I TGTG66 TCGG TATACAGGTGGTGCATGGCTGTCGTCAGCTCGTGTCGGGAGATGTT GGG T

bl Bl “M“d“‘“

|
960 570 990

1000

1010 1.0x
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Insertion Point: 0 1198 bases
GATGTT GGGTTAAGTCCCGCAACGAGCGCAACCCTT GT C TGGEGG6TT GCCAGCATGCCCTTC

| o St i A M

1.0x

1010 1020 1030 1040 1050 1060

Insertion Point: 0 1198 bases
CATGCCCTTCGGGGTGATGGGGACT CACAGGAGACCGCCGGGG TCAACTCGGAGGAAGGT

A\ =

1.0x

1060 1070 1080 1090 1100 1110
[«

>

Insertion Point: 0 1198 bases
5366 TCAACTCGGAGGAAGGT G GGACGACGT CAAGTCATCATGCCCC TTATINNCTT GG6GCT

1.0x

1100 1110 1120 1130 1140 1150

Insertion Point: 0 1198 bases
TGCCCCTTATNNCTT GGGCT GCCACGTGCTNAAAT GG CCGGTAAAAAAA CTTCG AAT CCC

1140 1150 1160 1170 1180 1190 1.0x

B.2. Phé gidi trinh tw bang moi 1500R

Insertion Point: 0 B3 (=) 1270 bases
GCCT GG TCXCTT CGEAMNG CTCCCTCCCCG AGGGGT TG GGALCACCG 6 CTTCGE GGTGEGTTACCGACTTTCG TGACG TG ACC

<

Insertion Point: 0 B3 (=] 1270 bases
CGG6 C6GTEG TG TACAAGGCCCG6GG AACGTATTCACCG CAGCAATGCTGATCTGCGATTACTAGCAACTCCGACTTC

IR Ammn Ann A AR AN AN NRRR R A e n AR AR RN RN AN RN ARRR A n
80 90 100 110 120 130 140 150 1.0x

>

<

Insertion Point: 0 B3 [+ 1270 bases
GACTTCATGGGGTCGAGTTGCAGACCCCAATCCGAACTGAGACCGGCTTTTTGAGATTCGCTCCGCCTCGCGGCA

150 160 170 180
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Insertion Point: 0 I3[+ 1270 bases

iC6G6CATCGCAGCT CTTTGTACCGGCCATTGTAGCACGTGEGTGCAGCCCAAGACATAAGGGGCATGATGACTTGACGT

220 230 240 250 250 270 280 290 1.0x
< >

Insertion Point: 0 1270 bases
TTGACGTCGETCCCCACCTTCCTCCGAGTTGACCCCGEGCEGTCTCCTEGTGEAGTCCCCATCACCCCGAAGGGCATGCT G

|
EARRN R RN RN AN RN NN Annnnnnnnn
290 300 310 320 330 340 350 360 1.0x
<

>

Insertion Point: 0 E3l(+] 1270 bases
CATGCTGGCAACACAGGACAAGGGTTGCGCTCG6TTGCGGGACTTAACCCAACATCT CACGACACGAGCTGACGACAG

360 370 380 390 400 410 420 430 1.0x|
< >
Insertion Peint: 0 [E3 (== 1270 bases
CB6ACAGCCATGCACCACCTGTATACCGACCACAAGGGGGGCACCATCTCTGEGGCGCTTTCCGGTATATGT CAAGCCTT

> \

Insertion Point: 0 B3+ 1270 bases

CAAGCCTTGGTAAGGT TCTTCGCGTTGCGTCEGAATTAAGCCACATGECTCCGEGCTGCTTGTGCGE6G6G6GCCCCCEGT CAATT C

u‘uuutu Htm ‘h

1.0%|

Insertion Paint: 0 3 [+ 1270 bases

FCAATTCCTTTGAGTTTTAGCCTTGCGGCCGTACTCCCCAGGCG6G6G66AACTTAATGCGTTAGCTGCGG6CACCGACG

() -
PR R RN RN N N R RN NN i nininann
570 580 590 600 610 620 630 640 1.0%
< >

Insertion Point: 0 1270 bases
CGACGACGTGGAATGTCGCCAACACCTAGTTCCCAACGTTTACGGCGTGG6ACTACCAGGGTATCTAATCCTGT T

) /) -

LR RN NN NN NN R R RN NN RN NN RN N AN NN NN AN
&40 650 660 670 680 6890 700 710

< >

1.0x

Insertion Point: O 1270 bases
CTGTTCGCTCCCCACGCTTTCGCTCCTCAGCGTCAGTAATGG CCCAG AGATCCGCCTTCGCCACCGGTGTT CCT CC

Insertion Point: 0 1270 bases

CCTCCTGATATCTGCGCATTTCACCGCTACACCAGGAATT CCGATCTC CCCCTACCACACTCTAGCCTGCCCGTA ]
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Insertion Point: 0 E3l(+] 1270 bases
CE6TATCGEGATGECAGACCCGGG6G6TTAAGCCCCGGGECTTTCACACCCGACGBTGACAAGCC G CCTACGAGCTCTTT Y

Insertion Point: 0 B3 (+=] 1270 bases
TTTACGCC CAATAATTCCGGACAACGCTTGCGCCCTACGTATT ACCGCG6GCTGCTGG6CACGTAGTT AGCC GGC

a0 st M bon Mo, Al

5 1.0x

>

Inninenn aBnn DR Au OBl u o Do NN DN DN RN R AN N RN RN N au BRe o B Ol RO
B20 930 940 950 960 970 980 990
<

Insertion Point: 0 [+ 1270 bases
GGCGCTTCTTCTGBGCAGGETACCGTCACTTTCGBGECTTCTTCCCTGCTGAAAGAAG TTTACAACCCGAAGG CCGT
WW@@&MW&MWMMM.
990 1000 1010 1020 1030 1040 1050 10641.0%
< >
Insertion Point: 0 1270 bases
CCCGAAGGCCGTCATCCCTCCGGCGGECGTCGCTGCATCAGGCTTTCGCCCATTG GGCAATATT CCCCACTG
-
1050 1060 1070 1080 1090 1100 1110 1120 1.0X
< >
Insertion Point: 0 [+=] 1270 bases

[6 CTGCCTCCCGTAGGAATCTGGG6 CCGGTGTTCCACT CC CAGGTING 66 666 66C CCCC TCCAGG CCG GTTHN

[ HIE NN T ey e mm " mmem e
1130

1120 1140 1150 1160 1170 1180 1.0x
< >

Insertlon Point: O B3 =] 1270 bases
T 6 66666 CCGTTA CCC CCNCAAAAAA TTETA AGGBGGCC C6 GG CNT TT TTTTTCC CCC66 AATTTT CC

DS VS WV a0 Vs

- EE N - EEE- EEE EE - B Eem e o = e mm o m — e e m oem m m o - e el e m e E W= mE
1210 1220 1230 1240 1250 1260 127¢1.0%

< >
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