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SU PHAN BO KHONG DONG NHAT
cUA TUYEN TRUNG Caenorhabditis brenneri
G VUGN QUOC GIA CAT TIEN VA CUC PHUGNG

Lé Tho Son, Buii Thi Mai Hwong, Ha Bich Hong, Nguyén Thi Thu
Truong Pai hoc Lam nghiép

TOM TAT

Sinh vat séng trong diéu kién khéc nhau trai qua nhiéu thé hé thuong dan téi c6 nhimg dac diém tién hoa khac
nhau. Sy tién héa d6 dat trang thai cao nhat khi dwoc luu gitr thanh ma di truyén. Nghién ciu nay trinh bay
quy trinh va két qua phan lap, nudi ciy va mo ta dic diém phan tir cua tuyén trang md hinh Caenorhabditis
brenneri ¢6 ngudn géc tir Vuon Qudc gia Cat Tién va Chc Phuong cua Viét Nam. Két qua nghién ctu cua
chung t6i da phén 1ap, nudi cdy nhan tao va xac dinh dwoc 19 ching C. brenneri ty nhién thu tir Vuon Qudc
gia Cét Tién va 01 chung tir Vuon Quéc gia Cuc Phuong. Do twong ddng phan tir cua trinh tu 18S rDNA giita
céc chung khong dong nhat va dao dong tir 97,95% dén 100% so véi ddi chiung C. brenneri CB5161. Két qua
nghién ctu cho thiy tiém ning da dang cao cua loai tuyén tring C. brenneri ¢ nhirng hé sinh thai thuoc 1anh
tho Viét Nam. Tiép theo, chung t6i huéng téi sir dung tap hop tuyén tring C. brenneri tir hai Vuon Qudc gia
dé nghién ciru méi quan hé cau trac gen va tinh da hinh tinh trang n6i chung.

Tir khéa: Caenorhabditis elegans, da dang tuyén tring, DNA barcoding, phan 1ap, nudi cay

NEMATODE ISOLATES OF Caenorhabditis brenneri YIELDED MORE
IN CAT TIEN BUT LESS IN CUC PHUONG NATIONAL PARKS

Le Tho Son, Bui Thi Mai Huong, Ha Bich Hong, Nguyen Thi Thu
Vietnam National University of Forestry

ABSTRACT

Organisms within subpopulations of the same species may be diverse in respect of any traits because they have
life histories under different conditions. We report the research of the diversity of Caenorhabditis brenneri: the
isolation of the nematodes from decomposing vegetation collected in Cat Tien, and Cuc Phuong National
Parks of Vietnam, molecular classification with DNA barcoding, and cultivation on artificial growth media of
the wild-type C. brenneri. We successfully isolated, and cultured 20 wild-type strains of C. brenneri with
highly conserved 18S rDNA (99.76% to 100%) to a control species C. brenneri CB5161, and found a likely
high diversity amongst them. This result indicated the high potential diversity of the wild-type C. brenneri in
Vietnam. We would extend the research of the diversity of C. brenneri and use this species as a model
organism in biological studies in the future. We will use the strains of C. brenneri in this research to study the
key genetic factors regulating differences within C. brenneri strains.
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I. DPAT VAN PE

Tuyén tring thudc giébng Caenorhabditis da tro
thanh mo hinh cho rat nhidu nghién ctru lién
quan t6i sinh hoc, trong d6 loai Caenorhabditis
elegans dong gép ndi bat thong qua nhimg
nghién ctru tim hiéu chtrc ning gen. Ngay nay,
nhirng loai gan véi C. elegan dwgc quan tdm
nhiéu trong cic nghién ctu tién hoa va da
dang, vi vdy, yéu cau c6 nhiéu loai va chung tu
nhién. Didu nay dd dugc minh chimg xu thé
cia thé gi6i da bit dau sir dung C. elegans
(Brenner, 1973; Le, et al., 2023), tiép 1a C.
briggsae (Gupta, et al., 2007), va cho téi nhiéu
loai ciing ho khac gan ddy (Nuez, Felix, 2012).

Cho t6i nay, c6 khoang 60 loai tuyén tring
Caenorhabditis da dugc ghi nhan, trong d6 phan
16n tai chau A, chau My va mot s6 tai chau Au
(Caenorhabditis Evolution Community, 2020).
S6 luong ndy con ting 1én theo thoi gian vi cac
nha khoa hoc van nd lyc phan 1ap nhitng loai
méi va ching méi tr méi trudng ty nhién,
trong d6 co su dong gop tir Viét Nam. Su tang
truong s6 lugng tuyén trung nay s& gitip con
nguoi hiéu dugc toan canh hon sy hién dién va
tinh chat da dang cia nhom tuyén tring
Caenorhabditis.

Nhitng nghién ciru co ban xuat phat tir loai mo
hinh C. elegans (N2) vé nhiéu van dé di mo
rong ti nhitng loai thudc gibng Caenorhabditis.
Mot cau hoi thong thuong d6 1a nhiing phat
hién dugc tim ra tir sinh vat mo hinh C. elegans
tir nhitng thi nghiém trong phong thi nghiém c6
hay khong ton tai trong diéu kién séng tu nhién
cua sinh vat. Mat khac, su da dang chung tu
nhién cling s€ gén lién véi su da dang dac
diém, cAu tric va chuc nang cua sinh vat, vi du
nhu sy khac bi¢t nucleotide (SNP) trong hé gen
cua C. elegans (Barriere, Fitch, 2005; Barriere,
Felix, 2005) hay C. inopinata (Kanzaki, et al.,
2018). Mdi ching tu nhién c6 thé khong gidng
v6i nhitng chung khac ctng loai vi lich sir tién
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hoéa giita chung khéng giébng nhau. Théng
thuong, su da dang lién két nhu vay déu bit
nguén tur khac biét can ban nao do trong hé
gen, vi du su khéac bi¢t gen co ban da lam cho
nhirng chung C. elegans ty nhién trong nghién
clru ¢o tudi tho khac nhau (Croll, et al., 1977;
Chen, 2011). Xét vé mot tinh trang giita nhitng
tuyén tring ma c6 lich st tién hoa khong giéng
nhau thi tinh trang d6 c6 su giéng hay khac
nhau van con 12 4n sb vi chua thuc sy ¢6 nhiéu
nghién ctu minh chung ¢ nhitng mac d§ hién
tugng cho t6i phan tir. Vi vy, bo sung nhimng
loai va chung méi cung véi viéc mo ta dac
diém s& giup ich nhitng nghién ctru ¢ tuyén
trung bao gdm ca Caenorhabditis.

Theo thong ké, tuyén trung Caenorhabditis
xudt hién ¢ nhimg diéu kién sinh thai kiéu nhiét
d6i quanh xich dao vi hoi tu diéu kién am uot,
nhiét do va hé sinh vat phong phu (Felix, et al.,
2013). So sanh theo tiéu chuan diéu kién sinh
thai nhu vy thi 1anh thé Viét Nam c6 thé co su
da dang vé tuyén tring Caenorhabditis. Vi vay,
can thiét co nghién ciru da dang nhom loai
tuyén trung Caenorhabditis trong nhiing hé
sinh thai rung ¢ Viét Nam.

Chung t6i di tién hanh diéu tra sy hién dién
ctia tuyén trung Caenorhabditis va thiy rang su
da dang chung va loai kha cao. Nghién ctru nay
trinh bay phuong phap va két qua phan lap,
nudi cdy, xac dinh thanh phan loai va tinh da
dang di truyén cua tuyén trung C. brenneri ty
nhién & Vuon Qudc gia Cat Tién va Cuac
Phuong. Két qua 1a mot sé luong 16n chiing
tuyén tring ty nhién c6 kiéu hinh gidng véi
tuyén trung thudc gidng Caenorhabditis da
dugc phan 1ap, nhan nudi nhan tao va mo ta
phan tir. Bang su phan tich trinh ty nucleotide
ctia 18S rDNA, 20 chiing tuyén tring dugc xac
dinh 1a loai C. brenneri. Phan tich tinh da hinh
di truyén dya vao 18S rDNA cho thay sy khac
biét phtrc tap dan t6i tinh da dang trong loai.
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1. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Héa chit va méi truong

NaCl; peptone; agar; nutrient agar; dau an thuc
vat; Yeast extract; cholesterol; CaCly; MgSOy;
KH,PO,4; K;HPOy4; m& lon va dung dich nam.

Moéi truong nudi cdy “New Cheap Media
No.18” (NcM18) (0,4 g m& lon + 20 ml dich
niam + 17 g agar + 4 ml (0,75 g/ml) NaCl + 1L
nudc cit) va “Nematode Growth Media”
(NGM) (1 ml (5 mg/ml) Cholesterol + 2,5 g
Peptone + 1 ml (1IM) CaCly) + 1 ml (1M)
MgSO, + 25 ml IMKPQO, + 17 g agar + 4 ml
0,75 g/ml NaCl + 1 L nudc cat) (Le, et al., 2021).

2.2. Phan Iap va nudi cdy tuyén trung

Mau thuc vat dugc thu tai hai bén tuyén di
chinh xuyén Vuon Qubc gia Cuc Phuong tir
cong vao cho t6i khu Béng. O Vuon Quéc gia
Cét Tién, mau dugc thu hai bén 16i di tir cong
vao cho t&i khu Bau Sau.

Phuong phap phan 1ap va nudi ciy tuyén tring
nhu trong nghién ctru ciia Le T.S va dong tac
gid (2021). Tur 5 g t&i 10 g mau thye vat (mun
la rung dang phan huy, hoa va qua chin dang
thdi) dang trong qua trinh thdi rita, thu tir
nhimng dia diém khac nhau dugc  trén dia Petri
€0 moi truong NGM hodc NcM18 ¢6 nudi trai
Escherichia coli OP50 trong 03 ngay, ¢ nhiét
do6 phong (khoang 25°C). Tiép sau do, trung
binh 02 cé thé tuyén tring truéng thanh chon
loc duoc nudi cay tiép tuc trén mdi trudng
NGM va NcM18 c6 nuoi trai E. coli OP50 &
nhiét do (19 + 1)°C.

Budc tiép theo 1a phan loai hinh thai chung (d6
sang co thé, kich thudc va kiéu dang hong/hau)
trong tu nhu C. elegans. Ca thé tuyén tring
truong thanh dugc lam ti€éu ban va soi dudi
kinh hién vi & d6 phong dai 40X. M&i mot ca
thé tuyén trung truong thanh co nhitng dic
diém kich thudc, co thé trong sudt va kiéu bo

luon séng dudi kinh hién vi (d9 phéng dai 4
lﬁn), tuong tu C. elegans xuét hién trén bé mat
dia trai miu thuc vat NcM18 hoic NGM +
E. coli OP50 duogc chuyén qua 01 dia nudi ciy
NcM18 hoic NGM + E. coli OP50. Dé tao
chung, mdi ca thé mang trimg duoc tiép tuc
nudi cdy trén dia trong 7 - 10 ngay dé sinh san
mot s thé hé tiép theo (>5). Nhing chung nay
dugc quan sat hinh thai hau/hong dudi kinh
hién vi (46 phong dai 40 1an), ching tuyén
trung duge du doan 1a Caenorhabditis can c6
dic diém hinh thai thyc quan/hau dién hinh c6
“2 bong deén tron” (Barriere, 2006). Trong s6
nhiing chung ¢ cac dic diém nhu vay, ching
to1 chon ra ching sinh ra c4 con duc va con cai.

2.3. Xac dinh loai tuyén tring bing DNA
barcoding

Quy trinh tich DNA tong s6 duoc ap dung la
phuong phap “Single Worm Lysis” str dung ph
bién cho tuyén tring Caenorhabditis (Ahringer,
2006). Trinh ty 18S rDNA dugc khuéch dai
bang PCR ciing véi 01 cip primer (SSUI8A (5'-
AAAGATTAAGCCATGCATG-3") va SSU26R
(5-CATTCTTGGCAAATGCTTTCG-3)

(Barriere, 2006)). San phim PCR sau d6 dugc
tinh sach, giai trinh ty va so sanh véi co s¢ dir
liéu 18S rDNA trén trang dién tir “the National
Center for Biotechnology Information (NCBI)”.

2.4. Phan tich phat sinh chiing loai

Kha nang phéat sinh chung loai ctia nhiing
ching C. brenneri trong nghién ciru nay duoc
phan tich va biéu hién bang cdy phéat sinh
chung loai bang phuong phap Neighbor-joining
trong phin mém MEGA11 (Tamura et al.,
2021). Cac trinh ty nucleotide cua nhirng doan
18S rDNA khéng cat ghép, thu dugc tir phan
g khuéch dai PCR bang phan mém va giai
trinh tu dugc st dung lam co so dir liéu.
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[11. KET QUA VA THAO LUAN
3.1. Phan lap tuyén trang

Téng s6 mau thuc vat dugc st dung dé phan
lap trong nghién ctru nay 1a 102 mau (50 tir
Vuon Qudc gia Cuc Phuong va 52 1a tir Vuon
Qudc gia Cat Tién). Trong sé nhitng ching
dugc kiém tra, mot lugng 16n (khoang 100)
chung da dugc chon loc ra tur dia nuoi céy. Véi
két qua nay, 20 trong 50 mau tr Vuon Qudc
gia Ctc Phuong va 30 trong 52 mau tir Vuon
Qudc gia Cat Tién cho tuyén tring. Cac ching
nay déu co dic diém co ban dic trung cho
tuyén tring Caenorhabditis: co thé trong sudt
(c6 thé nhin xuyén qua), kich thudc co thé
truong thanh khoang 1 mm, va c6 hau/thuc
quan kiéu 2 “béng dén”. Thém nita, hau hét cac
ching nay déu xuat hién hai gidi (duc va cai)
tuong tu nhu nhing loai don tinh thudc gidng
tuyén trang Caenorhabditis dé thuc hién xéc
dinh trinh tu 18S rDNA.

M 16 50

54 55 103 104 135 172

1000nt =

M 200 201 203 207 211 213 216 217

Nhu véy, nhitng loai tuyén tring Caenorhabditis
xudt hién trong miu mun thyc vat tr Vuon
Qudc gia Cuc Phuong va Cat Tién. Co thé st
dung moi truong thong dung 1a NGM + E.coli
OP50 va NcM18 + E. coli OP50 dé thuc hién
budc phan 1ap ca thé va nudi cdy ca thé thanh
chung riéng biét. Can ndi thém, NcM18 1a moi
truong co “gia thanh thip” va chu dong tao ra
dwa vao ngudn nguyén liéu xuat hién phd bién
trong doi séng Viét Nam, so véi moi truong phd
thong NGM 1a moi truong gia cao hon phd bién
& nhimg nudc phat trién va nguyén liéu phu
thudc vao nhimng hoa chat cong nghiép tinh sach.

3.2. Phan tich phan tir xac dinh thanh phan loai

Trinh ty 18S rDNA cia mdi mot trong sé 20
ching duoc khuéch dai bing PCR cho san
pham khoang 800 t6i dudi 900 nucleotide (nt)
(hinh 1). San pham PCR duoc gui téi dich vu
giai trinh tu dé thu nhéan trinh tu nucleotide cta
moi chung.

M 220 223 234 225

Hinh 1. San pham PCR dugc dién di trén agarose gel. M-Chi thi kich thuéc DNA;
s6 & trén mdi vach twong tng la san pham PCR tuong tmg (d6 16n gan vai vach 1000nt)
cua 20 chang C. brenneri CFB (16 t4i 225)

So sanh nhitng trinh tu nay véi co s& dir liu
18S rDNA ctia NCBI cho thay rang 19 trong
20 chuang C. brenneri c6 do tuong dong tir
99,05% dén 100% va 01 ching c6 do tuong
dong CFB207 (GenBank 0Q891333) 97,95%
so v6i trinh tu so sanh dau tién cua ching C.
brenneri CB5161 da dugc thé gii phat hién
(bang 1). Nhu vay, noi chung khong c6 su khac
biét 16n khi so sanh doan nhét dinh cua trinh tu
18S rDNA giita chiing dugc phan lap bt nguon
tir hai vuon qudc gia v6i ching C. brenneri
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CB5161 dugc phan ldp tr noi xa khac la
Venezuela (Sudhau, Kiontke, 2007). Hinh dang
va biéu hién dugc quan sat béng kinh hién vi
(40X) cho thay rang, 20 chung nay c6 vé khong
¢6 sy khac biét ndi trdi , chung c6 hinh thai phd
bién cua cac ca thé tuyén trung thudc giéng
Caenorhabditis: kich thudc cé thé trudng thanh
khoang 1 mm, nhirg ca thé & giai doan phat
trién Au tring c6 kich thudc bé hon va tat ca c¢6
co thé trong sudt (hinh 2).
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Bang 1. So sanh trinh tu 18S rDNA cua nhirng chung C. brenneri trong nghién ctru nay

V6i co so dit liéu GenBank (NCBI)

Thirtw| Ky hiéu GenB“::ks?NCBI) Xuét xtr mau (tr:: :"iggsgfé“r?h)f
1 CFB16 00891324 Vuon Quéc gia Cic Phuong 100% (MT039632.1)
2 CFB50 0K086048 99,06% (U13930.1)
3 CFB54 0Q891326 99,29% (U13930.1)
4 CFBS5 00891327 99,05% (U13930.1)
5 CFB103 00891328 100% (MT130970.1)
6 CFB104 OK086049 99,88% (MT130970.1)
7 CFB135 OK086050 100% (MT130970.1)
8 CFB172 0Q891329 98,31% (U13930.1)
9 CFB200 00891330 100% (MT130970.1)
10 | cFB201 00891331 100% (MT130970.1)
11 | CFB203 00891332 Vuon Quéc gia Cat Tién 100% (MT130970.1)
12 | crB207 00891333 97,95% (MT130970.1)
13 | cre211 00891334 100% (MT130970.1)
14 | cre213 00891335 100% (MT130970.1)
15 | CFB216 00891336 100% (MT130970.1)
16 | CFB217 00891337 100% (MT130970.1)
17 | CFB220 00891338 100% (MT130970.1)
18 | CFB223 00891339 100% (MT130970.1)
19 | CFB234 OK086052 99,88% (MT130970.1)
20 | CFB225 00891340 100% (MT130970.1)

" Sw giong nhau giita trinh tiw 188 rDNA ciia ching CFB tim ra trong nghién ciru véi trinh tr ¢6 mirc d¢ giong nhau
cao nhat ciia cde phin ching bdt nguon tir ching C. brenneri CB5161 duoc céng bé trén GenBank (NCBI).

Hinh 2. Ca thé truong thanh chang C. brenneri CFB225. Con duc - hinh trén; Con céi - hinh dudi.

Anh chup bang Camera Optika va xt ly bai phan mém OpticaView 7. Thudc do - 100 pum.
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Phéan tich phat sinh chung loai bing phuong
phép Neighbor-joining vdi trinh tyr 18S rDNA
ctia 20 chiing CFB cho thdy, nhitng hé s thng
ké (boostrap) thap, c6 nghia 13 quan hé nay
khong hé don gian bai vi sy khac nhau phtec
tap gilra cac trinh ty ¢ nhitng vi tri nucleotide

khong gidng nhau (hinh 3). Diéu nay phan nao
d6 dang voi két luan cia Dey va dong tac gia
(2013) cho rang, loai C. brenneri c¢6 sy da dang
cao khi phan tich tinh da hinh d6t bién diém
trong toan bd hé gen (Single Nucleotide
Polymorphis) (Dey, et al., 2013).

CFB54

80 | CFB172
100
CFB55
72
CFB207
20
CFB103
59
CFB16
24 CFB50
22

24
| CFB225
17 CFB234
CFB217

9

CFB223
60 CFB135

8 61
| CFB201
CFB104

36
| CFB203
CFB200
16 | CFB216
CFB220
7 CFB211

36
| CFB213

Hinh 3. Méi quan hé phéat sinh cua chang C. brenneri. Trinh ty 18S rDNA dugc gitr nguyén ban,
khong c6 su cat va ghép. * Chang tir Vuon Qudc gia Chic Phuong.
Nhitng chung con lai tir Vuon Quéc gia Cat Tién.
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Nhu vdy, két qua ndy phan anh c6 su da dang
nhat dinh vé ching cua loai C. brenneri phan
1ap tir hai vuon qudc gia, trong d6 loai nay phd
bién nhiéu ¢ Cat Tién hon so véi & Cuc
Phuong. Rét c6 thé moé hinh chénh léch nay
con dung v6i nhiéu loai tuyén tring khac thudce
gibng Caenorhabditis. Chiing t6i cho rang sb
lrong chung C. brenneri con 1én hon hién tai
néu c6 nghién ctru sau rong hon & nhitng dia
diém khac & Viét Nam, qua do6, sy danh gia da
dang chung s€ duoc toan dién hon. Vi vay, hy
vong rang C. brenneri c6 thé duoc sir dung 1am
sinh vat md hinh nghién ctru da dang phan tu
thay thé cho mé hinh phd bién hién tai la
nhiing tuyén tring Caenorhabditis khac.

V. KET LUAN

Két qua cho thiy rang, 19 chung tuyén trung C.
brenneri di dugc phan lap tir Vuon Qudc gia
Céat Tién va 01 ching tir Ctic Phuong. Gitra cac
ching nay c6 vé nhu khong c6 su khac bigt
hinh thai noi tréi c6 thé thiy. M6 ta phan loai
phan tir mirc d6 18S rDNA cho thiy ¢ nhiéu
su khéc biét nucleotide don 1¢ gitra cac trinh ty
nucleotide 18S rDNA dan t6i tinh da dang giira
cac chung do.

Loi cam on: Chang toi xin gui loi cam on chan
thanh t6i can bé Viwon Quoc gia Cat Tién va
Clic Phuwrong da hé tro chiing téi thu thdp mau.
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