TAP CHi KHOA HOC BHSP TPHCM Ngo Xudn Qudng va tgk
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TOM TAT
Mdu tuyén tring song tw do ¢ song Sai Gon bude dau dwoc ap dung phirong phap
sinh hoc phén tir cho viéc xdc dinh loai. Sau khi xac dinh hinh thai cua 18 mau cd the
tuyén tring, phwong phdp sit dung sinh hoc phan tir dwege dp dung bang viéc sir dung moi
JB3-JB5 va 61884 4R. Két qua nghién ciru da xac dinh dwoc 14 10ai tuyén tring song tu
do cia 9 giong thuéc 9 ho: Comesomatidae, Linhomoidae, Spharolaimidae,
Desmodoridae, Xyalidae, Chromadoridae, Oxystominidae, Oncholaimidae va Ironidae.
Két qua nghién ciru cho thay moi JB3-JB5 va G1854 - 4R trong phuong phdp sinh hoc
phan tur doi véi tuyén tring dat ti ¢ thanh cdng rat cao.
Tir khéa: tuyén tring, sinh hoc phan tir, dinh danh, sdng Sai Gon.
ABSTRACT

Applying molecular biology method to identify free-living nematode species
in the Sai Gon river

The molecular biology method was initially applied to identify free-living nematode
species in Sai Gon river. After identifying 18 nematode species by morphological
characters, molecular methods were applied by using primer JB3-JB5 and G18S4 - 4R.
Results of the study identified 14 species belonging to 9 genera, 9 families:
Comesomatidae, Linhomoidae, Spharolaimidae, Desmodoridae, Xyalidae,
Chromadoridae, Oxystominidae, Oncholaimidae and Ironidae. The results proved that
primers JB3-JB5 and G18S4 - 4R in the molecular methods for free living nematode
species identification prove higly efficient.

Keywords: free living nematode, molecular method, identification, Sai Gon river.

1. Mé diu

Ngay nay, viéc diéu tra da dang sinh hoc cua tuyén tring song tu do trong cac hé
sinh thai khéng nhimg duoc timg dung rong réi trong cac nghién ctru sinh quan tric moi
truong, ma con lam sang to cac mdi quan hé gitra dang sinh hoc va chirc nang ctia hé
sinh théi. Tuy nhién, viéc nghién ctru vé da dang sinh hoc cua tuyén trling bién vin
con gap mot s6 han ché, kho khan nhét dinh (Derycke et al., 2010). Cho dén nay, tai
Viét Nam thi cac nghién ctru vé tuyén tring hoc néi chung va tuyén trling bién noi
riéng chi yéu van dya vao phan tich vé cac dac diém hinh théi hoc, nhitng nghién ciru
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nay khong nhitng mét nhiéu thoi gian ma con bi han ché boi mot s cac dic diém dong
kiéu hinh (phenotipe) thuong gip trong cic quéan thé tuyen trung Trong nghlen clru cua
Nguyén Binh T va cs. (2013), tac gia ciing d& cong bd mot s nghién ciru vé dic diém
phan tir cua ving gen D2/D3 va ITS cua 5 lodi tuyén tring bién thudc ho
Comesomatidae. Hon thé nira, gin ddy cac nghién ctru vé phan loai hoc va di truyén
quan thé cua tuyén trung d4 phéc 16 ra kha ning sir dung sinh hoc phéan tir mot cach dé
dang théng qua phan tich trinh tu cdy chung loai phat sinh (Derycke et al., 2010) dbi
v6i nhiéu lodi tuyén tring c6 chung ngudn gdc ho hang.
2. Vatli¢u va phwong phap
2.1. Dia diém va thei gian nghién citu

Mau dung cho viéc phan tich sinh hoc phan tir duoc thu trong mua mua (thang 9
nam 2015) tai 12 vi tri trén sdng Sai Gon dugc Ki hiéu nhu sau: SG1(Khu vuc dia dao
Bén Dinh, huyén Cu Chi), SG2 (Tan Cang), SG3 (Nha may déng tau Ba Son), SG4
(Cang Sai Gon), SG5 (Cang Tan Thuan Pong), SG6 (Cang Bén Nghé), SG7 (Cang
Cong ti Lién doanh phat trién Tiép van sé 1), SG8 (Cang ELF GAS Sai Gon), SG9
(Cang Bién Pong), SG10 (Cang Nha may Tau bién Sai Gon), SG11 (Cang Bdng Sen),
SG12 (cang dau thuc vat) (Hinh 1).
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Hinh 1. Ban do thu mdu tuyén tring song tir do trén séng Sai Gon
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2.2. Phwong phdp thu méu ngoai thuc dia

Cé4c mau myén trung sau khi thu duoc gan loc tai chd va ¢ dinh trong dung dich
DESS (DMSO 20%, 0,25 M disodium EDTA, va lam bdo hoa vdéi saturated with
NaCL, pH 8,0) (Yoder et al., 2006). Mau sau d6 dugc mang vé phong thi nghiém dé
phuc vu cho cac budc phan tich tiép theo.
2.3. Phwong phdp tién hanh trong phong thi nghigm

Phirong phdp tach loc sit dung Ludox: tuyén trung dugc tach ra khoi tram tich
bang dung dich Ludox-TM50 (ti trong 1,18) (Heip et al., 1985), sau d6 dugc rira lai voi
nuée va cb dinh lai trong dung dich DESS.

Phirong phdp phan tich cdc ddac diém hinh thai (Voucherlng) trong méi mot mau
thu dwgc sau gan loc, timg ca thé tuyén triing s& duoc gap ra dudi kinh lp, rira ba lan
véi nude cat dé loai bo DESS, sau d6 dat 1én mot lam kinh sach véi mot giot nudc cét
va day lai, quan sat duéi kinh hién vi dé dinh loai, chup hinh, ghi nhan céc kich thudc
s6 do cuia co thé.

Cac ki'thugt sinh hoc phan tuir dp dung:

Luu trit: sau khi cac ddc diém hinh thai va sb do dugc ghi nhan, timg ca thé tuyén
trang dwgc chuyén vao cac 6ng li thm nho chtra 20pl dung dich dém Worm Lisis
Buffer (WLB) (50mM KCL; 10mM Tris pH 8,3; 2,5mM MgCI2; 0,45% NP 40
(Tergitol Sigma); va 0,45% Tween 20) (William et al., 1992). Cac 6ng nho chta tuyén
tring nay dugc ct giir tai -20 °C.

Téch chiét ADN tong sb: dé tach chiét ADN, su dung Ipl proteinase K
(10mg/ml) thém vao 6ng chira tuyén tring véi dung dich dém, u mot gio tai 65°C rdi
chuyén sang nhiét d6 95 °C trong vong 10 phit. Mau sau d6 dugc dem di li tam 1 phut
v6i te do khoang 14000 rpm.

Khuéch dai ADN bang phan tmg tring hop Polimerase chain reaction (PCR):
ving 13-M11 caa gen ti thé COI duoc khuéch dai bang mdi xudi JB3 (5’-
TTTTTTGGGCA TCCTGAGGTTTAT-3’) (Bowles et al., 1992) va mbi nguge JB5
(5’-AGCACCTAAACTT AAAACATAATGAAAATG-3’) (Derycke et al., 2005).
Chu trinh ciia phan tmg PCR bao gém 5 phut bién tinh ban dau tai 94°C, theo sau 1a 35
chu ki bao gom 30 gidy bién tinh tai 94°C, 30 gidy bét cap tai 50°C va 30 gidy kéo dai
tai 72°C; cudi cling la chu ki kéo dao cudi tai 72°C trong 10 phut. Ving FO4 900 bp
cia gen 18S ADNr dugc khuéch dai st dung mdi xudi GI8S4 (5'-
GCTTGTCTCAAAGATTAAGCC-3’) va moi nguoc 4R (5°-
GTATCTGATCGCCKTCGAWC-3’) (Creer et al., 2010). Chu trinh cta phan tng
PCR bao gém 5 phut bién tinh ban dau tai 94°C, theo sau 1a 39 chu ki bao gém 30 gidy
bién tinh tai 94°C, 30 gidy bét cip tai 56°C va 60 gidy kéo dai tai 72°C; cudi cing la
chu Ki kéo dai cudi tai 72°C trong 10 phut.
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bién di trén gel Agarose: nap san pham PCR trén gel agarose 1% dugc nhuom
V&1 0,003% ethidium bromide. Kiém tra sy thanh cdng dya trén cac bang quan sat dugc
(cac bang ADN trong gel dugc quan sat trén may soi gel bang tia tir ngoai).

Giai trinh ty: T4t ca cic san phdm cua phan timg PCR dugc guri di va giai trinh ty
tai cong ti Macrogen Inc.

Phuong phap kiém soat chit luong cac chudi trinh ty dwoc gidi: cac chudi trinh tu
dugc kiém tra 16i bang phan mém DNASTAR Lasergene SeqMan Pro v7.1.0 va cin
chinh trén phan mém MEGA v6.0 (Tamura et al., 2013). D& dam bao tat ca cac chudi
trinh tu déu 1a caa tuyen trung ching s& duoc kiém tra trén ngan hang gen vé trinh tu
trong dong (cac truy van cé két qua 99%-100%) trude khi cdy pha hé duoc xay dung.
Trong trudng hop cac chudi trinh ty ciia COI, viéc dich ma ra cadc amino acid gitip
Kiém tra chat lwong ciia cac chudi trinh ty. Trong trudng hop cac chudi trinh tu cua 18S
ADNTI, chuong trinh Gblocks dugc ap dung dé kiém tra cac vi tri “gap” (khoang trong)
cua ADN.

Pé xéac nhan cac chudi trinh ty thu duoc, cac cdy pha hé dugc xay dung dua trén
phan mém MEGA v6.0, st dung phuong phap Neighbour-joining tree (NJ) va mo hinh
khoang cach so sanh tirng d6i mot (pairwise distance). Bootstrap 1000 duoc su dung dé
danh gia d9 tin cay ctia sy phan nhanh trén cac cay pha hé NJ.

Khoang cach di truyén cung loai (intraspecific) va khac loai (interspecific) tinh
toan trén phan mém Species Identifier of TaxonDNA v1.6.3. st dung mo6 hinh khoang
céach so sanh tung d6i mot.

3.  Két qua va thao luin
3.1. Dic diém phén tir ciia cdc lodi tuyén tring

Trén co s& hinh thai cia 18 mau ca thé tuyén triing thudc 14 loai tuyén tring bién
cia 9 giong nam trong 9 ho: Comesomatidae, Linhomoidae, Spharolaimidae,
Desmodoridae, Xyalidae, Chromadoridae, Oxystominidae, Oncholaimidae va Ironidae.
Ti 1& khuéch dai va giai trinh tu thanh cdng caa céac loai dugc thé hién trong Bang 1.

Ti 18 thanh cdng cua viéc khuéch dai ADN bang phan tng PCR ddi véi cip
mMG18S4-4R dat 20 mau (dat 80%) va doi voi cip moi JB3-JB5 la 13 (dat ti 1é thanh
cong 12 52%). Ti 1é thanh cong cua viéc giai trinh tu cho doan gen 18S 12 14 mau (dat ti
1& 70%) va dbi véi doan gen COI 1a 10 mau (dat 77%).
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Béng 1. Bang m& AND, ti 1é khuéch dai va gidi trinh tir thanh cong
Cua cdc lodi tuyeén trung

Ho tuyén triing Tén loai ggg ggnl A'\EI)?\I
Comesomatidae 1.  Sabatieria sp. X 9Q
2.  Terschellingia elegan X 21Q
Linhomoidae 3. Terschellingia sp. X 10Q
4.  Terschellingia sp. X 16Q
5.  Parasphaerolaimus sp.1 X X 4Q
6. Parasphaerolaimus sp.1 X X 19Q
L 7.  Parasphaerolaimus sp.2 X X 5Q
Spharolaimidae -
8.  Sphaerotheristus sp. X X 22Q
9.  Sphaerotheristus sp. X 8Q
10. Sphaerolaimus maeoticus X 18Q
Desmodoridae 11. Desmodora sp. X 6Q
. 12. Daptonema spl. X 1Q
Xyalidae
13. Daptonema sp2. X 3Q
Chromadoridae 14. Spflophorella spl X X 2Q
15. Spilophorella sp2 X X 20Q
Oxystominidae 16. Halalaimus sp. X 11Q
Oncholaimidae 17. Viscosia sp X 15Q
Ironidae 18. Trissonchulus sp. X 7Q

3.2. Khodng cdch di truyén va nhitng sai khdc ciia gen 188 ADNr va doan gen I3-
M11 cia COI

Chiéu dai doan gen 18S cia cac loai trong miu nghién ciu dao dong tir 625
(Halalaimus_sp 11Q) dén 768 Nucleotit (Daptonema_spl 1Q,
Parasphaerolaimus_spl_4Q...). Trong 4 loai Nucleotit thi Nuclceotit loai T, C va A
chiém ti 1& cao hon loai Nucleotit G (Béang 2).

Ddi v6i doan gen COI thi chiéu dai doan gen ndy ngan hon so v6i doan gen 188,
ching dao dong tr 208 (Sphaerolaimus_maeoticus_18Q) dén 399 nucleotid
(Viscosia_sp_15Q). Ciing tuong ty nhu doan gen 188, ti 1€ cac 3 loai Nucleotit 12 T, C
va A cao hon so vo6i loai Nucleotit G (Bang 3).
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Bdng 2. Thanh phan nucleotit va chiéu dai gen 18S ADNTF ciia cdc lodi tuyén triing

Tilé % cac loai
Tén loai Nucleotit S6 Nucleotit
TWU)| C A G
Desmodora_sp_6Q 2741261 | 279 | 18,6 767,0
Daptonema_spl_1Q 266 | 27,0 | 259 | 20,6 768,0
Daptonema_sp2_3Q 263|259 | 275|204 765,0
Spilophorella_spl_2Q 270 | 26,6 | 26,2 | 20,3 764,0
Halalaimus_sp_11Q 26,1 | 27,7 | 27,2 | 19,0 625,0
Parasphaerolaimus_spl_4Q 258 | 26,7 | 25,7 | 219 768,0
Parasphaerolaimus_spl_19Q 258 | 26,7 | 25,7 | 219 768,0
Parasphaerolaimus_sp2_5Q 26,3 | 264 | 259 | 214 768,0
Spilophorella_sp2_20Q 26,6 | 26,5 | 26,7 | 20,2 763,0
Sabatieria_sp_9Q 25,6 | 27,6 | 26,1 | 20,7 767,0
Sphaerotheristus_sp_22Q 266 | 264 | 254 | 21,6 768,0
Trissonchulus_sp_7Q 26,2 | 258 | 28,7 | 19,3 581,0
Terschellingia_sp_16Q 266 | 27,3 | 24,0 | 22,0 736,0
Terschellingia_sp_10Q 26,3 | 26,8 | 24,6 | 22,3 719,0
Trung binh 26,4 | 26,7 | 26,2 | 20,8 737,6

Bdng 3. Thanh phan nucleotit va chiéu dai gen doan gen COI ciia cdc lodi tuyén tring

. Til¢ % cac loai Nucleotit .
Tén loai S0 Nucleotit
TWU)| C A G
Spilophorella_spl_2Q 42,8 | 106 | 28,9 | 17,7 339,0
Parasphaerolaimus_spl_4Q 39,3 | 152 | 248 | 20,7 270,0
Parasphaerolaimus_spl_19Q 385|141 | 26,3 | 21,2 312,0
Paraspaherolaimus_sp2_5Q 37,7 1106 | 30,8 | 209 292,0
Spilophorella_sp2_20Q 433 | 94 | 274 | 199 307,0
Sphaerotheristus_sp_22Q 40,1 | 111 | 273 | 215 289,0
Sphaerotheristus_sp_8Q 40,8 | 106 | 27,1 | 216 292,0
Sphaerolaimus maeoticus_18Q 452 | 11,1 | 25,0 | 188 208,0
Tersschellingia elegan_21Q 426 | 129 | 210 | 235 319,0
Viscosia_sp_15Q 454 1113 | 258 |175 399,0
Trung binh 416 | 11,7 | 265 |20,3 302,7
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3.3. Méi quan hé phdt sinh chiing lodi ciia gen 18S ADNr va doan gen COI

Bang phuong phap phan tich doan gen 18S va phan tich méi quan hé di truyén
cua mot sb loai tuyén triing tai séng Sai Gon, ching toi thu ducc két qua nhu sau: Cac
loai co ddc diém hinh théai khac nhau thi cho ra két qua vé di truyén 1a khac nhau,
ching toi chua tim thiy loai dong hinh nao trong cAc mau nghién ciru nay (hinh 2).

100, Pamsphaerolamus _sp1_40

51 I Pamasphasrolamus_sp1_190
100

Pamsphasrolamus_sp2 50
Sphaemthenstus_sp_220
Daptorema_sp2_30
B Daptonema_spl_10
Sabatiena_sp 90
0 ITerscl*-ellirgia_sq:)_18(I!

100U Terschdlingia_sp_100
Desmodora_sp_60

1|I|l— Spilophorella_sp_20
L Spilophordla_sp_200

Haalaimus_sp_110

Trissonchuus_sp 70

oz

Hinh 2. Céy phat sinh chung loai dua trén gen 185 ADNr
(Phuwong phap Bootstrap neighbor-joining voi so lan lgp 1000)

Bang phuong phap phén tich doan gen COI va phan tich mbi quan hé di truyén
cua mot sb loai tuyén tring tai sdng Sai Gon, chung t6i thu dugc két qua nhu sau: Qua
cay phat sinh chiung loai hinh 3 c6 thé thay rang viéc st dung phuong phap phan tir dé
danh gia da dang sinh hoc quan x4 tuyen triing 1 mot viéc 1am céan thiét, nd bd trg cho
nhitng kho khan trong viéc dinh loai bang hinh thai.

100— Sphaerotheristus_sp_22Q
96 L Sphaerotheristus_sp_8Q
99 Parasphaerolaimus_sp2_5Q

59 — Parasphaerolaimus_sp1_4Q

100 L Parasphaerolaimus_sp1_19Q

Sphaerolaimus_maeoticus_18Q

T Spilophorella_sp1_2Q

ag Spilophorella_sp2_20Q
Terschellingia_elegan_21Q
48 Viscosia_sp_15Q

0.05

Hinh 3. Cay phét sinh chiing lodi diza trén gen COI ciia cdc lodi tuyén tring
(Phuong phdp Bootstrap neighbor-joining vdi so lan lap 1000)
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4.  Kétluan

Viéc sir dung mdi JB3-JB5 va G18S4 - 4R trong trong phuong phap sinh hoc
phén tir doi vai tuyén trung dat ti 1¢ thanh cdng rat cao.

Chiéu dai doan gen 18S cua cac loai trong mau nghién ciru dao dong tir 625 dén
768 Nucleotit. Po6i vdi doan gen COI thi chiéu dai doan gen nay ngan hon so vdi doan
gen 18S, chiing dao dong tir 208 dén 399.

Trong 4 loai Nucleotit thi Nuclceotit loai T, C va A chiém ti 1& cao hon loai
Nucleotit G.

~ Ghi chu: Nghién ciu nay duwoc i tro boi Quy phat trién khoa hoc va cdng nghé
quéc gia (NAFOSTED) trong Pé tai mé s¢ 106-NN.06-2013.66.
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