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DA DANG DI TRUYEN CUA TUYEN TRUNG Caenorhabditis briggsae
G TINH NINH BINH, PONG NAI VA LAM BONG, VIET NAM

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

TOM TAT

Caenorhabditis briggsae 1a mot trong s cac lodi tuyén triung ludng tinh va ty thy tinh trong. Loai ndy 1a muc
tiéu mo ta trong chudi nghién ctru da dang ciia gidng Caenorhabditis & nhitng khu bao ton thién nhién. Nghién
clru nay trinh bay két qua phén l4p, nudi ciy va mé ta phén tir cua loai C. briggsae phan bé & Vuon Qudc gia
Cét Tién (tinh Pong Nai va Lam Ddng) va Cic Phuong (tinh Ninh Binh) cia Viét Nam. Két qua nghién ctru
da phan 1ap va nuéi cdy nhan tao dugc 17 chiung C. briggsae thu tir Vuon Qudc gia Cat Tién va 10 ching thu
tir Vuon Quéc gia Cic Phuong. D6 twong ddng phan tir cua trinh tu 18S rDNA giira cac ching giao dong tir
99,53% dén 100% so v&i ddi chimg C. briggsae AF16. Két qua nay cho thdy tiém nang da dang cao cua loai
tuyén tring C. briggsae & Viét Nam. Tiép theo, chung t6i hudng t6i st dung cic ching tuyén trung C.
briggsae tir hai Vuon dé nghién ctru mdi quan hé cdu triic gen va tinh da hinh tinh trang n6i chung.

Tir khéa: Caenorhabditis briggsae, tuyén tring, DNA barcoding, nudi cdy, phan lap

GENETIC BIODIVERSITY OF THE NEMATODE Caenorhabditis briggsae FROM NINH BINH,
DONG NAIL AND LAM DONG PROVINCES, VIETNAM

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

SUMMARY

Caenorhabditis briggsae is hermaphroditic nematode species. This species is targeted in the biodiversity
research of the nematode genus Caenorhabditis in ecological systems of national parks. In this research, we
conducted the isolation, cultivation and genetic diversity of the nematode C. briggsae from Cuc Phuong and
Cat Tien National Parks in Vietnam. In the results, we successfully found 17 new C. briggsae strains in Cat
Tien while 10 in Cuc Phuong. The analyses of thel8S rDNA sequences presented the identities of 99.53% to
100% to the control C. briggsae AF16. This indicated the rich biodiversity of C. briggsae in the ecological
systems within national parks. In the future, we possively use the numerous strains for the trait-to-genetics
diversity within.

Keywords: Caenorhabditis briggsae, cultivation, DNA barcoding, isolation, nematode
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I. PAT VAN PE

Céc loai tuyén tring thudc gidng Caenorhabditis
da tro thanh mé hinh cho rat nhiéu nghién ctru
lién quan t&i sinh hoc, trong do loai
Caenorhabditis briggsae 1a mot trong nhiing
loai ¢6 vai trd ndi bat trong nghién ciru tim
hiéu chic nang gen (Brenner, 1973; Gupta, et
al., 2007). Khi nhirng nghién ctru da dang sinh
hoc gin lién v6i da dang di truyén phan tir vugt
ra khoi khuon khé mot hodc mot sb loai thi nhu
ciu c¢6 duoc nhiéu loai va chung ty nhién ngay
cang 16n (Nuez & Felix, 2012).

Cho t6i nay c6 khoang 60 loai tuyén tring
Caenorhabditis da dugc phan lap trén toan thé
gidi, trong d6 phan 16n 1a tir chau A, chau My
va mot sé tr chdu Au (Caenorhabditis
Evolution Community, 2020). Vi su phat hién
thém tir Viét Nam, s6 lugng nay con tang 1én
theo thoi gian (Le et al., 2017; Le et al., 2021).
Sy ting truong sé lwong tuyén trung dugc phan
1ap s& gitp con ngudi hiéu hon vé su hién dién
va tinh chat da dang clia nhém tuyén tring
Caenorhabditis.

Mbi ching ty nhién c6 thé khong giéng vdi
nhiing ching khéc cting loai vi lich sir tién hoa
giita ching khong giéng nhau. Thong thuong,
su da dang lién két nhu vay déu bat ngué)n tur
khac biét can ban nao do trong hé gen, vi du su
khac bi¢t gen co ban da lam cho nhiing ching
C. elegans c6 tudi tho khac nhau (Croll et al.,
1977; Chen, 2011). Sy da dang chung tu
nhién ciing s& gan lién voi sy da dang dic
diém, cdu tric va chuc nang cua sinh vat, vi
du su khac biét nucleotide (SNP) trong hé
gen cua C. elegans (Barriere & Felix, 2005)
hay C. inopinata (Kanzaki et al., 2018) dan t&i
tinh da hinh. Tuy nhién, xét vé mét tinh trang
gitta nhitng tuyén tring ma c6 lich st tién héa
khong giéng nhau thi tinh trang d6 ¢6 sy giéng
hay khac nhau van con 1a an s6 vi chua thyuc su
¢6 nhiéu nghién ctru minh chimg & nhitng mirc
do hién tugng cho tdi phan ti. Vi vay, tim

kiém va mé ta dac diém nhiing loai va ching
tuyén tring tu nhién dé bd sung vao co so dir
liéu 12 v6 cung can thiét d6i v6i nhitng nghién
ctru da dang néi chung & quy md gidng va
ngoai giéng tuyén trang Caenorhabditis trong
tuong lai.

Tuyén tring Caenorhabditis phan bd rong &
nhitng viung nhiét déi can xich dao 1a nhiing
vung am udt, nhiét do 6n hoa va c6 tham thuc
vat phong phu, vi du nhu khu vuc Pong Nam
A (Felix et al., 2013). Lanh thé Viét Nam la
mot trong nhiing ving sinh thai ¢6 nhimng diéu
kién nhu vay va can duoce tién hanh nghién cuu
su da dang cua tuyén trung Caenorhabditis &
Viét Nam. Chiing t6i da tién hanh diéu tra sy
hién dién cua tuyén tring Caenorhabditis va
thay rang c6 su phong pht ciia nhém sinh vt
ndy tai nhitng khu bao ton thién nhién.
Nghién ctru ndy trinh bay két qua phan lap,
nudi cdy va tinh da dang di truyén cia tuyén
trung C. briggsae ty nhién & Vuon Qudc gia
Cat Tién va Cuc Phuong.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Phén lap va nudi cdy tuyén trung

Phuong phéap phéan 1ap va nuéi cdy tuyén trung
theo phuong phéap cua (Le et al., 2021). Liy
khoang 10 g mau thuc vat (mun 14 rung dang
phan huy, hoa va qua chin) dang trong qua
trinh théi rira thu tir nhiing dia diém khac nhau
tai Vuon Qudc gia Cat Tién va Cic Phuong dé
u trén dia Petri c6 moéi truong NcM18 da nuoi
trai Escherichia coli OP50 trong 03 ngay ¢
nhiét d6 phong (khoang 25°C) (Hinh 1A-C).
Tiép sau d6, trung binh 02 c4 thé tuyén tring
truong thanh chon loc dugc nuoi céy tiép tuc
trén moi truong NcM18 va NGM c¢d nuoi trai
E. coli OP50 ¢ nhiét d6 (19 + 1)°C. Sau d6
phan loai hinh thai chung (vi du hinh thai tron
thuoén hai ddu va d¢ dai khoang 2 mm) va co
thuc quan/hau véi cdu tric kidu “2 béng dén
tron (bulb)” (Barriere, 2006).
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2.2. Xac dinh loai tuyén trung bang DNA
barcoding

Phuong phap thu dung dich DNA tong s dugc
ap dung la “Single Worm Lysis” (Ahringer,
2006). Trinh tu 18S rDNA duoc khuéch dai
bing PCR cung véi primer (SSUISA (5-
AAAGATTAAGCCATGCATG-3") va SSU26R
(5-CATTCTTGGCAAATGCTTTCG-3"
(Barriere, 2006)). San pham PCR sau d6 dugc
tinh sach b?mg kit tinh sach, giai trinh ty va so
sanh voi co s& dir liéu 18S rDNA cua “the

III. KET QUA VA THAO LUAN

3.1. Phén lip tuyén tring
A

4 1“

National Center for Biotechnology Information

(NCBI)”.

2.3. Phan tich phat sinh ching

Cac trinh ty nucleotide cua nhitng doan 18S
rDNA khong cit ghép thu duoc tir phan {mg
khuéch dai PCR bang phan mém va giai trinh tu
dugc su dung lam co s¢ dir liéu xdy dung quan
h¢ ching loai cua C. briggsae trong nghién ctiru
nay. Cdy quan hé chung loai duoc thuc hién bang
phuong phép Neighbor-joining trong phan mém
MEGAT11 (Tamura et al., 2021).

Hinh 1. Cac budc can ban phén l4p tuyén tring tir 14 cdy dang phan huy.
A- Tui mau thyc vat dang phan hity; B- Mau thyc vat duoc 0 trén dia (9 cm) méi truong NcM18 +
E. coli OP50; C- Ca thé tuyén tring dugc nuéi trén dia (5 cm) méi trudong NGM + OP50;
D- Tuyén trang Caenorhabditis ¢6 thuc quan kiéu “2 béng dén tron”.

Sau thoi gian 0 mau trén dia nudi cdy, tuyén
trung bat dAu xuét hién trén mat dia. Mdi mot
c4 thé tuyén trung truong thanh cé nhimng dic
diém kich thudc, co thé trong sudt va kiéu bo
luon song dudi kinh hién vi (46 phéng dai 4X)
tuong tu C. elegans xudt hién trén bé mat dia
trai mau thuc vat NcM18 hoic NGM + E. coli
OP50 dugc chuyén qua 01 dia nudi cdy NcM18
hoic NGM + E. coli OP50. Dé tao chung, mdi
c4 thé mang trimg duoc tiép tuc nudi cdy trén
dia trong 07 t6i 10 ngay dé sinh san mot sb thé
hé tiép theo (> 5). Nhing chung nay dugc quan
sét hinh thai hau/hong dudi kinh hién vi (46
phong dai 40X), chung tuyén trung dugc dy
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doan 1a Caenorhabditis can c6 dac diém hinh
thai thuc quan/hdu (pharynx) dién hinh c6 “2
béng dén tron” (Hinh 1). Trong sb nhiing
ching duogc kiém tra, mot lugng I16n (khoang
100) ching da dugc chon loc ra tor dia nuoi
cdy. Thém nita, hau hét cac ching nay déu xut
hién hai gidi (duc va céi) tuong tu nhu nhiing
loai don tinh thugc giéng tuyén tring
Caenorhabditis dé thuc hién xéac dinh trinh tu
18S rDNA. Nhu vay, nhitng loai tuyén tring
Caenorhabditis xuét hién nhiéu trong mau muin
thuc vat & Vuon Qudc gia Cat Tién va Cic
Phuong.
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Két qua thé hién dugc su hién dién “phong
phu” cia nhém chung loai C. briggsae trong
nhirng noi thu miu nhu dy bao. Rat co thé sb
lugng ching thudc nhom loai nay con nhiéu
hon nita vi s6 luong mau thu nhan con han
ché trong 2 vuon bao ton. Hién nay, nhirng
nghién cuu sy da dang loai va chung thudc
giéng tuyén trung Caenorhabdtis van dang
duoc tiép tuc trong d6 c¢6 C. brenneri (Le,
Nguyen, 2021). Tép hop nhitng nghién ctu
nay sé& cho thay tong quan da dang tuyén trung
Caenorhabditis.

Qua trinh phan 1ap can nhiéu kinh phi cho viéc
tao moi trudong nudi cdy. C6 thé sir dung moi
truong thong dung la NGM + E. coli OP50 va
NcMI18 + E. coli OP50 dé thyc hién budc phan
1ap c4 thé va nudi cdy ca thé thanh chung riéng
bit. Tuy nhién, NcM18 la moi truong cd “gid
thanh thip” va chii dong tao ra dua vao ngudn
nguyén liéu xuat hién phd bién trong doi séng
Viét Nam so véi méi truong phd théng NGM
1a modi truong gia cao hon phd bién ¢ nhimg
nudce phét trién va nguyén lidu phu thudc vao
nhitng héa chat cong nghiép tinh sach.

3.2. Phén tich phén tir xac dinh thanh phan loai

M 83 248 252 255 257 269 270 273

1000nt —>

M 208 210214 215 218 221 222 230

M 276278 34 51 63 202 205 206

M 233251 281 Cel Cbr

Hinh 2. San pham PCR dugc dién di trén agarose gel.

M- Chi thi kich thuéc DNA; Con s6 & trén mbi san pham PCR tuong tmg (d6 16n gan
v6i vach 1000nt) cua 27 chung C. briggsae (CFB83 t&i 278 tir Vuon Qudc gia Ctc Phuong
va CFB34 t&i 281 tir Vuon Quéc gia Cat Tién); Cel va Chbr - Doi chung tir loai C. elegans N2
va C. brenneri CFB50 (Le & Nguyen, 2021).

Tiép theo phan lap mo ta dic diém cua tuyén
trung thudc giong Caenorhabditis, nudi cay,
cic ching tuyén tring dugc xac dinh thanh
ph?m loai dua vao trinh tr DNA barcode. Trinh
tu 18S rDNA cua mdi mot trong sd 27 ching

dugc khuéch dai bang PCR cho san pham
khoang 800 t&i dudi 900 nucleotide (nt) (Hinh
2). San pham PCR dugc g t6i dich vu giai
trinh tw DNA dé thu nhan trinh tu nucleotide
clia mdi chung.
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Bang 1. So sénh trinh tuy 18S rDNA cua nhitng ching C. briggsae trong nghién ctru nay
voi co s¢ dit liéu GenBank (NCBI)

Sét:vm Ky hiéu chiing Ma(ﬁ%ﬁf nk Xuét xtr méu (trmﬁ‘ilf‘é? Isoanr?h)t

1 CFB83 0Q927242 99,53% (MN519141.1)
2 CFB248 0Q921598 100% (MN519141.1)

3 CFB252 0Q921594 99,65% (MN519141.1)
4 CFB255 0Q921596 99,88% (MN519141.1)
5 CFB257 0Q921597 Vuon Quéc gia Ciic Phuong | 99,88% (MN519141.1)
6 CFB269 0Q921602 (tinh Ninh Binh) 99,65% (MN519141.1)
7 CFB270 0Q921601 99,53% (MN519141.1)
8 CFB273 0Q921603 99,76% (MN519141.1)
9 CFB276 0Q927241 100% (MN519141.1)

10 CFB278 0Q921605 100% (MN519141.1)

11 CFB34 0Q921606 99,64% (MN519141.1)
12 CFB51 0Q921607 100% (MN519141.1)

13 CFB63 0Q921600 99,41% (MN519141.1)
14 CFB202 0Q921592 99,76% (MN519141.1)
15 CFB205 0Q921589 99,76% (MN519141.1)
16 CFB206 MZ467311 99,65% (MN519141.1)
17 CFB208 0Q921590 99,88% (MN519141.1)
18 CFB210 0Q921588 o 99,88% (MN519141.1)
19 CFB214 0Q921587 (ﬁ%”ggniul\?:i ?/': I_Cé]ar:]g‘:;;g) 99,76% (MN519141.1)
20 CFB215 0Q921586 100% (MN519141.1)

21 CFB218 0Q921593 99,76% (MN519141.1)
22 CFB221 0Q921608 99,65% (MN519141.1)
23 CFB222 0Q921591 99,65% (MN519141.1)
24 CFB230 0Q921599 99,76% (MN519141.1)
25 CFB233 MZ457559 100% (MN519141.1)

26 CFB251 0Q921595 99,88% (MN519141.1)
27 CFB281 0Q921604 99,76% (MN519141.1)

! S gzong nhau gitva trinh ty 18S rDNA cua chung CFB tim ra trong nghién civu véi trinh tw c¢6 mire d¢ giong nhau
cao nhat la véi trinh tw so sanh MN519141.1 cua ching C. briggsae AF16 duoc cong bé trén GenBank (NCBI). Phan
béi mau ndu la mdu thu tiv khu viee Vieon Quoc gia Cat Tién thude tinh Lam Pong; Phan khong béi la thudc tinh

D&ng Nai.

So sanh nhiing trinh ty nay vaéi co so dit liu 18S
rDNA ciia NCBI cho thdy riang tit ca chung
C. briggsae ¢6 d6 tuong dong tir 99,53% dén
100% so véi trinh ty so sanh dau tién cta ching
C. briggsae AF16 di duoc thé giéi phat hién
(Bang 1). Nhu vay, noi chung khong co su khac
biét 1on khi so sanh doan nhét dinh cua trinh tu
18S rDNA gitta 27 chung dugc phan lap bat
nguon tr hai vuon quoc gia cua Viét Nam voi
chung cung loai C. briggsae AF16 dugc phan lap
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tir mau dat thu tai thanh phé Ahmedabad, An d6
(Fodor, et al., 1983). Hinh dang quan sat hién vi
(40X) cho thdy rang 27 ching nay c6 hinh thai
phd bién ctia cac c4 thé tuyén tring thudc gidng
Caenorhabditis: kich thuéc co thé truong thanh
1a khoang 1 - 2 mm va co thé trong sudt (Hinh 3).
Chi thich: mau xanh trong hinh 3 13 do méau nén
mac dinh cia phﬁn mém OptikaView 7 dé van
hanh Camera 4083.B5 gin vdi kinh hién vi
Optika B-293.



Tap chi KHLN 2023

Lé& Tho Son ez al., 2023 (SH 3)

100um

Hinh 3. Ca thé trudng thanh ching C. briggsae. Co thé cua nhiing ching C. briggsae trong sudt,
¢6 thé nhin xuyén qua.

Phan tich phat sinh ching loai bang phuong phap
Neighbor-joining véi trinh ty 18S rDNA cua 27
ching C. briggsae cho thiy nhiing hé s6 thong ké
(boostrap) thap, boi vi ¢6 su khac nhau phirc tap
vé nucleotide gita cac trinh ty (Hinh 4).
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Hinh 4. Mdi quan hé phat sinh ctia ching
C. briggsae. Trinh tu 18S rDNA dugc gilr nguyén
ban, khong c6 sy cit va ghép. CP- Chiing phan
lap tir Vuon Qudc gia Ciic Phuong; Nhing
chung con lai tir Vudon Quéc gia Cat Tién.

Nhu vay, két qua nay phan anh c6 su da dang
nhat dinh vé ching cua loai C. briggsae phan
1ap tir hai vron quoc gia.

Dua vio phan tich trinh ty 18S rDNA bang
phuong phap phéan tich Neighbor-joining, 27
chung C. briggsae phan lap trong nghién ctru
nay cho thdy sy khac nhau. Hai nhém loai tir
02 vudon qudc gia ¢6 xu thé “tach nhau” chu
khong phai “dan xen” ton tai, diéu nay cho thiy
¢6 thé co xu thé biét hoa di truyén da xuét hién
giita hai nhém. Sy phéan ly di truyén cé thé
phan anh lich sir tién héa lau doi ciia mdi nhém
trong hé sinh thai mdi khu bao ton ma ching
phat trién va ton tai qua rat nhiéu thé hé. Ching
t6i cho rang s6 luong ching C. briggsae con
16n hon hién tai néu cé nghién ctru sdu rong
hon & nhimg dia diém khic & Viét Nam,
nhu vy su danh gia da dang di truyén cia
C. briggsae s& dugc toan di¢n hon. Vi vdy hy
vong rang C. briggsae c6 thé dugc sir dung lam
sinh vat mo hinh nghién ciru da dang phan tr
bd trg cho mé hinh phd bién hién tai la
C. elegans.

IV. KET LUAN

Két qua cho thiy rang 27 ching tuyén trung C.
briggsae d3 dugc phan lap tir mau thyc vat &
Vuon Qudc gia Cuc Phuong va Cat Tién.
Chung dugc nudi cdy nhan tao thanh cong va
md ta phan loai phan tr mirc d¢ 18S rDNA. Co
nhiéu sy khac biét giita cac trinh tu nucleotide
ciia 18S rDNA din tdi tinh da dang di truyén
gitta cac chung C. briggsae.

Loi cam on: Chung t6i gui loi cam on t6i can bo
Vwon Quoc gia Cat Tiéen va Vuon Quoc gia Cuc
Phwong da ho tro trong qua trinh thu mau.
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