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Abstract

Stramenopiles is one of the major line of eukaryotes with more than 25,000 identified species and including
fungal genera that cause plant diseases such as Phytophthora and Pythium. In this study, diseased and disease-
free pepper soil samples were used to assess the composition of Stramenopiles as well as the two plant
pathogenic fungal genera Phytophthora and Pythium based on 18S rRNA HiSeq lllumina metagenome sequence
data. The study results showed that there were differences in the composition and abundance of Stramenopiles
between diseased and disease-free pepper soils. From the diseased pepper soil sample, we identified 29 species
of Stramenopiles, while only 25 species of Stramenopiles were identified from non-diseased soil samples. The
species of Stramenopiles in this study belonged to two classes Diatomea and Peronosporomycetes. Twenty
species were detected in both diseased and non-diseased pepper soil samples, 9 species were found only in
diseased soil samples and 5 species were only found in
. non-diseased soil samples. This study also showed that
1. Vién Nghién ctu Khoa hoc Mién Trung — Vién Han the proportion of pathogenic fungal genera in diseased

lam Khoa hoc va Cong nghé Viét Nam pepper soil sample was higher than that of non-
2. Vién Cong nghé sinh hoc — Vién Han lam Khoa hoc  diseased pepper soil sample. Number of sequences of
va Cbéng nghé Viét Nam the genus Phytophthora and Pythium in diseased
3. Vién Nghién ctru hé gen — Vién Han 1am Khoa hoc  pepper soil sample accounted for 0.9% and 25% of
va Cong nghé Viét Nam Stramenopiles, respectively whereas the proportion of
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these two genera in non-diseased pepper soil sample only accounted for 0.8% and 5% of Stramenopiles,

respectively.

Keywords: 18S rRNA metagenome; black pepper soil; Pythium, Phytophthora, black pepper disease,

Stramenopiles.

1. DAT VAN BE

Stramenopiles hoac Heterokonts, trwéc day
dwoc biét dén nhw Heterokonta 1a mét trong
nhirng nganh sinh vat nhan that véi hon 25.000
loai da dwoc xac dinh. Phan I&n cac loai dwoc
tim thay trong gi¢i phu Stramenopile la tdo, ti
tdo da bao khéng 16 dén tdo don bao va sinh vat
phu du. Ngoai ra, trong gi&i phu Stramenopiles
con bao gdbm hai chi ndm gay bénh thwc vat la
Phytophthora va Pythium. Hai chi nAm nay 1a mét
trong cac tac nhan chinh gay bénh chét nhanh va
chét cham (Barat, 1952, G. 1. Robertson.1980;
Randy C. Ploetz, 2004). Vi vay, viéc nghién ctu
tim ra ndm bénh nam trong gi¢i phu
Stramenopiles 1a rat can thiét dé co6 bién phap
phong trtr bénh hiéu qua.

Cac nghién ctru trée day da phan 1ap va xac
dinh dwoc rat nhiéu vi sinh vat trong dat, tuy nhién
phan I&n céc vi sinh vat khoéng thé phat trién dwoc
trong mdi tred'ng phong thi nghiém va chi moétty 1&
rat thap vi sinh vat cé thé dwoc phat hién bang
phwong phap nudi cay trong phong thi ngh|em
Trong nhi*rng nam gan day, viéc phét trién céc
cdng cu m&i nhw metagenomics cho phép cac
nha nghién cu xac dinh dwgc cac vi sinh vat trec
tiép t& cac mau moi truerng khdng qua nudi cay.
Phwong phap nay cho phép phéat hién dwoc vi
sinh vat khdng nuéi cay dwoc hoac chwa nubi cay
dwoc bang phwong phap nuéi cay truyén théng.
DPa c6 nhiéu nghién clru st dung phwong phap
metagenomics trong nghién ctu da dang vi sinh
vat dat. Rolf Daniel, 2005 da nghién ctu
metagenome cla dat dé xay dwng cac thw vién
DNA va phan tich sy da dang cula cac vi sinh vat
dat cung nhw nghién clru cac chirc ndng cla cac
cdng déng vi sinh vat dat. Trong mét nghién ciru
khac, Xu va céng sy da khdo sat cac dac tinh
phat sinh va phat trién chirc nang cltia cac cong
déng vi sinh vat trong dat tr 33 mau metagenome
tai 5 vung dat khac nhau: ddng cé, dat rirng, sa
mac, viing B&c Cuc, va trAm tich rirng ngap mén
(Xuvacs, 2014). Ngoai ra, Castaneda va Barbosa
cung da st dung metagenomics dé& nghién ctru da
dang sinh hoc va chuyén héa clta céng déng vi
khuén cé trong rirng va dat trong nho & Chile. Két

qua nghién clru cho thay ca hai mdi trwdng cod
thanh phan vi khuan twong déi gibng nhau. Céac
chi chiém ty 1& I&n nhéat trong hai méi trwdng sinh
thai nay la vi khudn Candidatus solibacter;
Bradyrhizobium va ndm Gibberella. (Castaneda va
Barbosa, 2017). Tai Viét Nam, Hoang Quéc
Khanh va Nguyén Bich Ngoc (2013) da &ng dung
ky thuat metagenomics dé khao sat sy da dang
cla gen laccase & ndm trong mau dat rieng Nam
Cat Tién va két qua da kiém ching duoc sw co
mat clGa sinh vat sinh laccase trong mau déat
nghién ctru.

Trong nghién ctu nay, chang téi tién tién
hanh danh gia thanh phan cua gi¢i phu
Stramenopiles cung nhw hai chi nAm gay bénh
Phytophthora va Pythium tlr cdc mau dat trong
hé tiéu bi bénh va khéng bi bénh dwa vao du liéu
trinh tw 18S rRNA HiSeq lllumina metagenome.

2. VAT LIEU VA PHQJONG PHAP NGHIEN CU'U

Vét lidu: cAc mau dét thu thap tr cac vuwdn hd
tiéu bj vang I, théi ré va vwdn khéng bi bénh tai
huyén Cw M’gar, tinh D&k Lak. CAc mau dat dwoc
ldy & d6 sau 5-30 cm, mbi vwon lay 10 diém va
tron déu chia 4 phan theo dwéong chéo, chon hai
phan dbi dién nhau dé 1y mau trung binh, lvong
mau la 1kg, cho mau dat vao tai polypropylen da
dwoc khir trung ghi day da dia diém, ngay, tén
nguwdi ldy mau va gitr & 4°C, dem vé phong thi
nghiém dé tach chiét DNA tdng sé va bdo quan &
-20°C cho céc nghién ctru tiép theo.

Phwong phap tach chiét DNA téng sé cua
hai mdu dét |4y tor viron tiéu bj bénh va khéng
bi bénh: st dung bd KIT tach chiét DNA
metagenome ti¢ dat (PowerMax® - Catalog
No0.12988-10) clia cbng ty MO BIO Laboratories.

Phwong phap phéan tich tin sinh hoc: D
liéu 18S rRNA metagenome cla khu hé vi sinh
vat dat tlr vang tréng ho tiéu bi bénh va khéng bi
bénh dwoc gidi trinh tw 2 chiéu bang thiét bi giai
trinh tw thé hé mai lllumina HiSeq. D& liéu thé
dwoc lwu trir duwdi dang file fastq. Chat luvong
dwoc trinh ty dwgc danh gia bang phan mém
FastQC (https://www.bioinformatics. Babraham
.ac.uk/projects/fastqc/). Hai file fastq dwoc ghép
v&i nhau bang phan mém FLASH (Magog, 2011).
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Céc doan trinh tw kém chét lwong bi loai bd bang
phan mém Qiime (Caporaso va cs, 2010). D
lieu sau khi tinh sach se dwoc chia thanh cac
OTU bang phan mém Upase (Edgar, Robert,
2013). Trong d6, cac doan trinh ty gibng nhau =
97% se duoc xép vao mdt OTU. Cac OTU duoc
chd gidi phan loai bang phan mém Mothur trén
co s& dir liéu SILVA (Quast va cs, 2013). Déi voi
tinh xac thwc cuda trinh tw phan tich, di liéu tho
se duoc hop nhat va loc d& chuan hoa di liéu.

3. KET QUA VA THAO LUAN

3.1 Pa dang thanh phan loai cta gi¢i phu
Stramenopiles tlr cAc mau dét tiéu bi bénh va
dat tieu khong bibénh

Két qua phan tich di liéu 18S rRNA

metagenome t&r hai mau dat trong tiéu bi bénh va
khoéng bi bénh ty |é vi sinh véat thudc gioi phu

Stramenopiles gitra hai mau dat la khac nhau.
Trong mau dét tréng tiéu bj bénh, Stramenopiles
chiém 6% sinh vat téng sb, trong khi do ty lé
Stramenopiles trong mau dat tréng tiéu khong bi
bénh chiém 4% sinh vat téng sé.

Két qua phan tich cung cho thay sw khac biét
gitba thanh phan loai cla gi¢i phu Stramenopiles
gitba mau dét tiéu bi bénh va dat tiéu khong bi
bénh. P& xac dinh dwoc 29 loai dwoc xac dinh
thudc gi¢i phu Stramenopiles tir mau dat vuwon
tiéu bi bénh, trong khi dé chi c6 25 loai thudc gi¢i
phu Stramenopiles dwoc tim thay tr mau dat
vuwon tiéu khdng bi bénh.

Trong d6, c6 20 loai dwoc tim thay trong ca
hai mau dat (bang 1), 9 loai chi dwgc tim thay
trong mau dat vwdn tiéu bi bénh va cé 5 loai chi
dwoc tim thay trong mau dat vuon tiéu khéng bi
bénh (bang 2).

Bang 1. Thanh phanva ty I& cac loai thudc cua gidi phu Stramenopiles xac dinh dajrc
trong hai mau dat tiéu bi bénh (D1) va khéng bi bénh (D2)

1 Cyclotella meneghiniana 0,000656667 0,000246
2 Cyclotella choctawhatcheeana 0,000656667 0,000738
3 Skeletonema subsalsum 0,000328333 0,028301
4 Ditylum brightwellii 0,000328333 0,000246
5 Phytophthora nicotianae 0,008531367 0,007629
6 Pythium splendens 0,2415031 0,013781
7 Pythium monospermum 0,001313333 0,000493
8 Unidentified 0,000164 0,016242
9 Poterioochromonas malhamensis 0,082196367 0,035684
10 | Ochromonadaceae environmental sample 0,058407 0,022641
11 | Ochromonadaceae environmental sample 0,042328667 0,028547
12 | Eustigmatos magnus 0,000164 0,000493
13 | Unculturedstramenopile 0,001148333 0,006399
14 | Diplophrys sp. ATCC 50360 0,011648583 0,00566
15 | Caecitellus parvulus 0,008859483 0,008613
16 | Stramenopile sp. MAST-12KKTS_D3 0,00082 0,013535
17 | Adriamonas peritocrescens 0,00082 0,015504
18 | Unculturedeukaryote 0,08137605 0,103607
19 | Unculturedeukaryote 0,001968783 0,000246
20 | Oikomonas sp. SA-2.1 0,00344535 0,000246
Bang 2. Thanh phan va ty & cac loai thudc gi¢i phu Stramenopiles chi cé trong
mau dét tiéu bi bénh hodc mau dat tiéu khéng bi bénh
TT Loai [Yo}/tong s6 [%)]/Stramenopiles tdng sb

Eukaryote

Cac loai chi c6 trong mau dat tiéu bj bénh

1 Lithodesmium undulatum 0,00000984 0,000164
2 Skeletonema menzellii 0,00000984 0,000164
3 Amphora montana 0,000846573 0,01410955
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[%]/tdng sb

TT Loai Eukaryote [%]/Stramenopiles téng sb

4 Pelagomonas calceolata 0,0000591 0,000985
5 Bicosoeca petiolata 0,000442974 0,0073829
6 Leukarachnion sp. ATCC_PRA-24 0,000315004 0,005250067
7 Uncultured marine eukaryote 0,00000984 0,000164
8 Uncultured eukaryote 0,00012797 0,002132833
9 Uncultured chrysophyte 0,000196878 0,0032813

Céac loai chi c6 trong mau dét tiéu khdng bi bénh

1 Melosira varians 0,000265785 0,006644625
2 Oikomonas sp. SA-2.1 0,00000984 0,000246
3 Spumella like flagellate JBC27 0,000108283 0,002707075
4 Spumella like flagellate JBNZ43 0,0000788 0,00197
5 Chrysophyceae sp. CCMP2296 0,0000492 0,00123

3.2 Mét sé6 chi nAm gay bénh chinh thuéc
gi¢i phu Stramenopiles trong hai mau dat
nghién ctu

Hai chi nAm Phytophthora va Pythium la
moét trong cac tdc nhan chinh gay bénh chét
nhanh va chét cham cho cay trdng, vi vay
thanh phan va sy phong phu cda hai chi nay

/

( unidentified
Stramenopiles

A

\
e

Zionudoykud %€

da dwoc phan tich trong nghién ctru nay. Trong
mau dat tréng tiéu bi bénh, chi Phytophthora
chiém 0,9% so v&i vi sinh vat téng sb nganh
Stramenopiles, trong khi d6, trong mau déat
vuon tieu khde, chi Phytophthora chiém thap
hon nhe (0,8% so v&i vi sinh vat tdng sé gioi
Stramenopiles).

Count: 52
Avg. % Confidence: 1
Rank: genus

3% of
unidentified

0.9% of
Stramenopiles

0.05% of
root

=]
unidentified 0.4%
Phytium 0.4% _|

Hinh 1. Biéu dé Krona biéu thi thanh phan va ty & chi Phytophthorathudc gi&iphu
Stramenopiles trong mau dat cho’n tiéu bi bénh
(6 goc phai phia trén chity 1& % so véi Stramenopiles tdng sb, cac 6 phia dwéi chi dan cac thanh
phan khac co6 ty 1é thap khéng chd dan dwoc trén bidudd)
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unidentified
Stramenopiles /-
root &

Phytophthora

Count: 31
Avg. % Confidence: 1
Rank: genus

7% of
unidentified

0.8% of
Stramenopiles |

0.03% of
root |

]
0% D
Phytium 0.5% .

Hinh 2. Biéu d6 Krona biéu thi thanh phan va ty 1& chi Phytophthora thuéc gi&i phu
Stramenopiles trong mau dat vaion tiéu khéng bi bénh.

Trong sé cac chi dwoc phat hién trong gidi
Stramenopiles, chi Pythium chiém sé lwong I6n
nhat. Chi Pythium chiém 25% trong mau dét
vuon tieu bi bénh vang 14, théi ré va 5% trong
mau dat vuwon tiéu khéng bi bénh. Chi Pythium
cé 2 loai da dwoc phat hién trong hai mau dat
phan tich la Pythium splendens va Pythium
monospermum. Sé liéu phan tich cung cho thay,
trong mau dat vwon tiéu bi bénh, Pythium
splendens chiém 99,4% va Pythium

c
)

Stramenopiles

root

monospermum chi chiém 0,54%, trong khi d6 &
mau dat vuon tieu khdng bi bénh, Pythium
splendens chiém 96,5% con  Pythium
monospermum chiém 3,5%.

So vé&i Stramenopilles tdng sé, loai nAm P.
Splendens gay bénh théi ré thwc vat chiém
t&i 24% trong vwdn tiéu bi bénh vang 4, théi ré
trong khi d6 & vuon tiéu khée ndm P. Splendens
chi chiém 1,3% so vé&i tbng sé Stramenopilles
trong vion nay.

Count: 5014

Avg. % Confidence: 1
Rank: domain

6% of
root

(=]
0.9% -
Hyphochytrium 0% .
by |
unidentified 0% .

Hinh 3. Biéu d6 Krona biéu thi thanh phan va ty |& vi sinh vat thudc gi®i phu
Stramenopiles trong mau dat vaion tiéu bi bénh.
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Stramenopiles| <

Count: 4086
Avg. % Confidence: 1
Rank: domain

4% of
root

Hyphochytrium 0.7% .
0.4% E:]
unidentified 0.1% [:]

Hinh 4. Biéu d6 Krona biéu thi thanh phan va ty 1& vi sinh vat thudc gi¢i phu Stramenopiles
trong mau dat vaion tiéu khéng bi bénh.

Ca hai mau dat déu co cac dbi twong gay
bénh hd tiéu thudéc hai chi Phytophthora va
Pythium. Hai chi nay trong mau déat bi bénh déu
chiém sé lvong vwot troi so véi trong mau dat
tiéu vedn khdng bi bénh.

N&m Phytophthora nicotianae déu xuét hién
trong ca hai mau dat véi ty 1& 0,9% va 0,8% lan
lwot trong mau dat vwon tiéu bi bénh va mau dat
vuron tiéu khong bi bénh. Ky chd cla loai nay
rong, bao gédm 255 chi tir 90 ho chi yéu hai trén
hd tiéu, bdng, cay cé mui, cay canh, thubc |4,
hanh tay, ca chua (Gallegly & Hong, 2008).

Trong chi nAm Pythium, Pythium splendens la
nadm gay bénh théi ré, théi than va ca, qua thyc
vat (Robertson.1980). Trong khi ndm Pythium
monospermum la nAm c6 kha nang dbi khang véi
tuyén trang va trirng cta tuyén tring; sgi ndm
xuyén vao va pha hady tuyén tring. Pythium cung
dwoc chirng minh 1a xuét hién nhiéu hon trén dat
c6 canh tac (Robertson.1980; Ploetz, 2004). Nam
2007, Ngé Vinh Vién nghién clru nguyén nhan
gay suy thoai vwon tiéu tai cac huyén Cam 19
(Quéang Tri), Chu Sé (Gia Lai), Xuan Léc (Béng
Nai), Pht Quéc (Kién Giang) va xac dinh dwoc
nguyén nhan gay bénh la do hai nhém nam
Phytopthora va Pythium.

4. KET LUAN

T dir liéu trinh ty gen 18S rRNA
metagenome tach t& hai mau dat tréng hd tiéu tai
huyén Cw M’gar, tinh D&k Lak, bwéc dau da xac
dinh dwoc thanh phan céac loai trong gidi
Stramenopilles xuét hién 2 Iép Diatomea va
Peronosporomycetes (hay I&p Oomycota). Chi
Pythium chiém wu thé trong gi¢i Stramenopilles
Vi 25% so voi tbng sé Stramenopilles trong mau
dat vuon tiéu bi bénh vang 14, théi ré va 5% so
voi tbng sé Stramenopilles trong mau dat vuon
tiéu khong bi bénh. Dac biét loai ndm P.
splendens gay bénh thdi ré thwc vat chiém
t&i 24% so voi tong sb Stramenopilles trong
vuon tiéu bi bénh vang 14, théi ré trong khi d6 &
vuron tieu khde loai nAm nay chi chiém 1,3% so
v@i tbng sb Stramenopilles

Loi cdm on: Coéng trinh dwoc hé tro bdi dé
tai Poc lap cdp Nha nwéc thudc Chuwong trinh
Tay Nguyén 3: “Nghién cdou hoan thién va
chuyén giao cdng nghé san xuédt sén phdm sinh
hoc POLYFA-TN3 g6p phén céi tao dat cho viing
Tay Nguyén”, ma sb dé tai: TN3/C10 — VAST;
chwong trinh dao tao tién si cha Vién Céng nghé
sinh hoc — Vién Han lam Khoa hoc va Céng
Nghé Viét Nam.
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