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Abstract

Coral associated bacteria and their host are currently one of the interested issues for research and scientists
worldwide. The densities of zooxanthellae and bacteria associated with three most prevalent species
Acropora hyacinthus, Acropora muricata and Acropora robusta in Hang Rai, Ninh Thuan was evaluated
over time by staining with SYBR Gold and direct counting with epifluorescence method. The most
dominant bacteria were isolated by culture dependent method. The densities of zooxanthellae and bacteria
ranged from 0.39-1.83x107 cell/g, and 0.83-2.52x10° cell/g, respectively. Bacterial density in the 3 months
was significantly different compared to the density of the bacteria in ambient water. Total heterotrophic
bacteria, comma shaped bacteria and bacillus form showed negatively correlated with pH, PO, while
zooxanthellae showed no correlation with all factors.
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téi han

Pham Thj Mién”, Nguyén Kim Hanh, Nguyén Minh Hiéu, Phan Minh Thu, Hoang Trung
Du, V0 Hai Thi, Nguyen Trinh Pirc Hiéu, Lé Tran Diing, Nguyén Hiru Huén

Vi¢gn Hai dwong hoc, Vién Han 1am Khoa hgc va Cong nghé Viét Nam, Viét Nam

“E-mail: mien.pham@gmail.com

Nhan bai: 11-2-2018; Ché&p nhan dang: 7-7-2018

Tom tat

Ran san ho trén toan thé gi¢i dang d6i mat vai sy huy diét, mot trong nhitng nguyén nhan chinh 1a do vi
khuan gay bénh va nhiing tac dong ciia méi trudng. Nghién ciru vé hé vi khuan séng cing san hd va méi
tuong quan giira vi khuan, san hd va céc yéu té méi trudng la quan trong va cap thiét. Vi tao Symbiodinium
sp., vi khuan séng cung 3 loai san hd cirng Acropora hyacinthus, Acropora muricata va Acropora robusta
phd bién tai Ninh Thuan dwoc danh gia vao cac thoi diém trudc, trong va sau khi san hd bi tay tring bang
phuong phap dém huynh quang va pha lodng téi han. Mat d6 tao Symbiodinium khac nhau c6 ¥ nghia théng
ké (dao dong 0,39-1,83x10’ th/g) & céc loai san ho khac nhau. Tuy nhién, mat do tao cong sinh khong cé
khéc biét 16n giita cc thang nghién ctru. Mat d6 vi khuan dao dong tir 0,83-2,52x10° tb/g va c6 su sai khac
¢6 ¥ nghia théng ké khong chi giira cac loai san hd ma con ¢ cac thoi diém trudc trong va sau tay trang.
Tong vi khuan, phay khuan va truc khuan co tuong quan nghich va co ¥ nghia vé mat thong ké véi chi sé pH
va ham lugng PO,. Nguoc lai, mat d6 tao hoan toan khéng twong quan véi cac yéu té méi truong.

Tir khéa: Vi tao cong sinh, vi khuan, Acropora hyacinthus, Acropora muricata, Acropora robusta, théng sé

moi truong, Ninh Thuan.

MO DAU

Ran san ho bién Viét Nam c6 tong dién tich
110.000 ha vei it nhat 28 vung ran san ho phan
b ven bo tir Bic dén Nam va ving ngoal khoi
& Hoang Sa, Tru’orng Sa [1]. Ran san ho ¢ bién
Nam Trung B6 c6 thanh phan loai da dang nhat
vai 351 loai dugc ghi nhan tai Nha Trang [2]
Ran san hd Vi¢t Nam con la noi cu ngu cho
nhiéu loai nguon loi ¢ gid tri, co dén 70-90%
cac loai ca co Vong doi phu thuoc ran san ho ¢
mot giai doan nao do trong qua trinh sinh séng,
thuc su ran san h6 khong chi mang lai lgi ich
vé sinh thai ma con mang lai lgi ich kinh té cho
Viét Nam [3]. Hién trang chung trén toan cau
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dang dién ra ddi vai ran san hd la chang bi tac
dong basi su nong 1én cua nhi¢t d6 nudéc bién va
dan dén nguy co suy thoai, tham chi c6 nhung
du doan ran san hd c6 thé thanh ran hai mién
hoac sinh vat khac- khong phai san ho [4]. Cling
da c6 nghién cuau cong bé, khi san ho bi anh
huéng boi su tay tring, thi hai mién chiém
dong va thay chd cua san ho, nhu vay lam tang
cuong su de doa ddi véi san hd [5]. Hién tuong
tay trang san hd-mot hién tuong dwoc biét dén
phd bién gay ra cai chét hang loat cho san ho
trén toan thé gisi cling da quan sat thay & vung
bién Nam Chau A Thai Binh Du’O’ng va Viét
Nam vao nam 1998, c6 mét s noi dwoc quan
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sét thay la xay ra rat nghiém trong véi hon 30%
san ho trong khu vuc bi tay trang. Hién tuong
tay trang quan sat thdy & vinh Thai Lan, vinh
Nha Trang, vinh Van Phong va mot sb noi khac
vao nam 2010, nguyén nhan dugc cho la do anh
hudéng cua hién twong El Nifio lam cho nhi¢t do
nudc bién tang mat tang [6].

Hon the c6 nhiéu gia thuyet néu ra riang
nhiét do ting mat nudc bién ting dan dén sy
suy giam s6 luong hoac tiéu diét hoan toan tao
cong sinh bat buoc (Symbiodinium) cua san ho,
sy mét di tao cong sinh co thé lam suy yéu
mién dich ¢ san ho do thiéu dinh dudng, stress
hoic mot sé nguyén nhan khac [7]. Bong thoi,
o dleu kién thuan loi nhu diéu kién twong thich
vé nhi¢t do, nhiing vi khuan gay bénh co hoi
dang song cung san hd c6 co hdi bung phat va
tan cong san ho dé canh tranh noi &, thirc an,.
Ket qua la san ho bi chét hang loat khi h¢ thong
mién dich khong da manh dé chdng lai sy tan
cong boi cac vi sinh vat gay bénh co héi [8]. Vi
sinh vét song cing c¢6 vai trd nhat dinh ddi voi
vat chu san ho, ching la nhirng nha cung cap
chat dinh dudng cho san ho [9] tham gla Vao co
ché phong vé ty nhién, chong lai cac vi sinh vat
gdy bénh qua viéc san sinh ra cac chit co kha
nang khang vi sinh vét, vi du nhu peptides va
thude khéng sinh [10, 11] va su diéu hoa canh
tranh gifra cac loai vi sinh vt trong cung vét
cha [12]. Thanh phan vi sinh vat trong san hod
dan dugc chimg minh c6 lién quan mat thiét
dén ting loai san ho riéng biét, vai trd cia
chung trong san hé ciing dang dugc lam rd dan.
Roseobacter, Spongiobacter (trye. khuan Gram
am), Vibrio va Alteromonas- (phay khuan) 1a
nhing vi khuan chu yéu tham gia vao chu trinh
sinh dia hoa sulfur dugc tim thidy & san
hd Montipora aequituberculata va san ho A.
millepora. Ching dugc chimg minh co lién
quan dén vi¢e san sinh ciing nhu tiéu thu sulfur
tr nguén vat chi, khi thi nghiém voi
dlmethylsulfomoproplonate (DMSP) mot chat
hitu co giau sulfur dugc tao ra chu yeu nho tao
cong sinh vdi san ho [13, 14]. Bang phuong
phép sinh hoc phén tfr khong phu thudc nudi
cay, Vibrio dugc phat hién trong san ho A.
millepora truge khi tay trang, trong thoi gian
tay trang Vibrio duoc xac dinh la nhom chiém
vu thé nhit voi s luong ting cao va sau thoi
gian tay trang thi s6 lwong c6 xu huéng giam

dan dén ngang bang véi sb lugng trude khi téy
trang. Bén canh d6 nhém vi khuan
Spongiobacter sp. 1a tryc khuan Gram am,
duoc coi la chlem uu thé nhat & nhitng mau san
ho khong bi tay trang Maic du Vibrio da duoc
biét dén 1a nhitng vi khuin giy bénh cho san
hd, nhung viéc phat hién ra chung ¢ ca san ho
khoe manh, san ho dang bi tay trang va sau khi
bi tiy trang di cho thdy co thé chung chi la
nhom co hoi d6i ung voi trang théi stic khoe
cua san ho trudc nhiing tac dong tur ngoai moi
trudng séng vi du nhiét d6, pH. Hon thé trong
nghién ciru cua Bourne et al., [15], trong khi
tdo cong sinh c6 twong quan nghich vdi nhiét
do, tong protein cua coral holobiont (host va
symbiont combined = san ho va nhﬁ'ng sinh vat
song cung), dugc chi ra 1a khong co tuong quan
v6i nhiét d6 nude bién ting mat trong sudt thoi
gian dai nghién ctru 2,5 nam.

Nhiing nghién ctru gan day nhat cua Garren
et al., [16] vé mdi tuwong quan khi san hé bi
cang thang bai nhiét thi chat nhay s& tlet ra moi
truong xung quanh chat DMSP Véi nong do
cao hon gip 5 lan, & néng do cao nay chat
DMSP cé hoéa &i luc (chemotaxis) thu hat vi
khuan gay bénh san hd Vibrio mic do DMSP 1a
mét chat hitu co giau dinh dudng nguon C va S
nhung vi khuan gay bénh lai khong dong hoa
DMSP trong thoi gian thi nghlem 24 gio, diéu
ndy cho thay dé phan tng voi su cing thiang
cliia moi truong san ho di tiét ra chat hoa hoc
c6 hoa & luc d6i véi vi khuan gay bénh, chit
nay nhu tin hiéu hoa hoc cua san hd chuyén ra
mébi treong. Mot nghién ciru khac cua nhom tac
gia Rainna [17] rat dang chu y khi cong bd tim
thdy vi khuan Pseudovibrio sp. chung P12 la
mot phay khuan thuong dwoc tim thay trong
san ho tao ran, vi khuan nay dong héa DMSP
va sinh chat khang sinh tropodithietic acid
(TDA) phan tich cau trdc cho thiy chat khang
sinh nay co sulfur va co thé dugc hinh thanh tur
viéc déng héa DMSP cua vi khuan, TDA c6
kha ning kim ham sy phét trién cua vi khuan
gay bénh cho san ho nhu V. coralliilyticus, V.
owensii & nong do rat thap 1a 0,5 pg/ml.

Gop phan tim hiéu vi sinh vat séng cing
san ho bién Viét Nam, nghién cau thyc hién
Vi viée danh gia mat do cua vi tao cong sinh,
vi khuan di dudng va vi khuan chiém uu thé
khi nudi ciy trong 3 loai san ho tao ran phd
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bién & Hang Réi, Ninh Thuan & céc thoi diém
khac nhau (mau thu thang 5, 6/2016 thoi gian
c6 ghi nhén san ho tai khu vyc thu mau dang bi
tay tring va mau thu thang 8/2016 tuong ung
vé6i thoi gian san ho sau tay trang) Két qua cua
nghién cau nay s¢ giup hiéu 16 hon vé hé vi
sinh vat va bién dong vé thanh phan tuong ing
vao cac thoi diém va diéu kién moi truorng khac
nhau dic bi¢t thoi gian thang 5,6 ¢6 ghi nhan
san ho dang bi tay trang va thang 8 1a thoi diém
sau tay trang.

PHUONG PHAP
Pia diém va thoi gian thu mau, xir Iy mau

Ba loai san ho dugc dung dé nghién ciru
trong dé tai nay la Acropora hyacinthus,
Acropora muricata, Acropora robusta dugc thu
trong 3 lan khao sat vao thang 5, 6 va thang 8
ndm 2016 tai Hang Rdi - Ninh Hai - Ninh
Thuén. Mau san ho séng dugc thu nho tho lin
c6 khi tai (SCUBA) ¢ @6 sau 5—7 m tai vi tri ¢
toa do 109°18°28,1”E, 11°67°71,7”N, tai Hang
Rai-Ninh Thuan (hinh 1). San hé dugc thu vao
tdi nilong vo trung, bao quan trong toi, dat
trong binh dé lanh va van chuyéen ve phong thi
nghi¢m trong khoang thoi gian nhanh nhat c6
the (ca. 2 gio), va ngay sau do dugc thuc hi¢n
cac thi nghiém. Cac thong s6 moi truong nhu

nhiét do (do C), pH va d6 man duoc do bang
may da yéu to cam tay (HORIBA Model U10-
Nhat Ban). Nhiing thdng s6 khac nhu DO,
BOD5, NH,, NOZ, NOg, TOM Chl- q POé, du’():C
phéan tich theo phuong phap chuan vé chat
luwgng moi truong nudce bién [18].

Phwong phap nudi ciy va phan tich mau

Mau san ho sau khi lay vé, can 2 g mau
d6ng nhit trong 18 ml nuéc bién loc vo triing
qua mang loc 0,02 um dé duoc nong do 10™.
Mau san hd ding dé dém tong s luong vi
khuan bang phwong phap dém tryuc tiép dudi
kinh hién vi huynh quang duoc cé dinh voi
formaldehyde dén nong do cudi cuing 3%, 1am
lanh nhanh trong ni to 16ng va bao quan ¢ -
80°C cho dén khi phan tich. X Iy mau san hd
vé6i dung dich potassium citrate 1% nham loai
nhitng chat bit mau huynh quang c6 sin trong
san ho, sau d6 loc qua mang loc 0,02 um
(Anodisc™ Whatman) va nhuom véi SYBR
Gold (Invitrogen) [19] va soi duéi kinh hién vi
quang hoc huynh quang. Tong sé vi khuan,
hinh dang vi khuan (hinh cau, que, phay
khuan,...) s& dugc dém voi kinh hién vi huynh
quang Olympus Provis AX70, xu ly hinh anh
Vv6i phan mém chup anh k¥ thuat s (Olympus-
DP71).

108.4°  108.6° 108.8°  109°  109.2°  109.4°  109.6°  109.8°  110°
120 128
Ban @8 tram vi thu m&u san hd
na VIET NAM e
Tinh
Ninh Thuan
11.6° NINH THUAN 11.6°
11.4° 1140
T I \ e
OKm 50Km 100Km
1084°  1086° 1088°  109°  109.2°  109.4°  1096°  109.8°  110°

Hinh 1. Ban db vi tri ldy mau
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Dém vi khuan bang phuong phap pha loang
t6i han: Vi khuan duoc cay truyén lién tiép dén
nong d6 10° vao moéi truong Sea Water Broth
(SWB-peptone 5 g/l, yeast extract 2,5 g,
glucose 1 g/l, MgS0,.7H,O 0,1 ¢/l, K,HPO,
0,1 g/l, NaCl 30 g/l). Quan sat su ton tai va
phat trién cua vi khuan sau 24, 48, 72 gio nudi
cay ¢ nhiét do phong 30°C va so sanh VQ’I 16 d6i
ching chi c6 méi truong ma khang cay mau.
Tinh sé lugng tong vi sinh vat trong 2 g mau
san ho tir 2 nong d6 pha lodng lién tiép cao nht
c6 vi khuan theo phuong phap téi han A(cfu/g)
= N/(n1Vf1 +...+ nVf). Trong do: A: Khuan Iac
vi khuan trong 1 g mau (cfu/g) N: Téng sé
khuéan lac dém duoc trén cac dia da chon; ny,
ni: S6 luong dia cay tai lan lugt & nong do
pha lodng thua 1 va thir i; V: Thé tich dich
mau (ml) cdy vao mdi dia; f;; Nong do pha
loang tuong ung.

Xéc dinh, dinh danh vi khuan gdy bénh co
hoi chiém wu thé: Tir cac mau san ho da dugc
dong nhat trong nudc bién loc vo trung, ding
1 ml miu cdy lén mdi truong Thiosulfate-
citrate-bile salts-sucrose agar (TCBS) agar
(HiMedia, An P9) nham phan 1ap Vibrio, va vi
khudn gdy bénh co héi dudng rudt nhom
Enterobacteriaceae trén moi truo‘ng
MacConkey (HiMedia, An D). Vi khuan gay
bénh co hoi nhom Vibrio va vi khuan
Enterobacteriaceae dugc phan loai dén loai
dya vao phuong phip nudi cdy truyén
théng/hoic dung bo KIT sinh hoéa API20E
(Biomerieux, Phap).

Phuong phap xir ly so liéu

Toan bo sb liéu duoc xt ly trén phan mém
théng ké R -R Development Core Team, [20],
ban do tram vi thu mau duoc xdy dyung trén
phan mém Surfer va Maplinfo.

KET QUA VA THAO LUAN
Téng sé vi tao cong sinh dém truc tiép duéi
kinh h|en vi quang hgc huynh quang

S6 lwong tao (té bao/g san ho tuorl) duoc
trinh bay trong hinh 2 biéu dién gia tri trung
binh va d¢ léch chuan. Hinh 2 cho thay tdo
cong sinh ¢ A. hyacinthus ¢ cd 3 thang déu cao
nhét so v6i hai loai san ho A. muricata va A.
robusta. S6 luorng tao cong sinh tim thiy trong
A. hyacinthus ciing dao dong tir 5,69 x 10° th/g
dén 1,83 x 10’ tb/g, trong khi tao cong sinh &

san ho A. muricata dao dong tir 3,92 x 10° thig
dén 5,48 x 10° th/g va A. robusta dao dong tir
trong khoang 3,99-6,17x10° th/g.

tb/g san hd
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A. muricata robusta

. hyacinthus

Hinh 2. Tong s6 tao cong sinh ¢ém vai kinh
hién vi quang hoc huynh quang

Sy sai khac vé mat do tao cong sinh trong
ba loai san hd nghién ctru c6 ¥ nghia vé mit
théng ke, khi kiém tra ANOVA mot chiéu cho
thay su sai khac nay phu thudc vao céc loai tao
(Fsanho= 6,81 > Fo 05 = 3,42 VA Pegnns = 0,0045 <
0,05). Hon thé khi kiém tra hé sé di truyén (0 <
hi< 1) xem thyc sy ¢6 tac dong dén su sai khac
tao hay khong, cho thay hé s6 di truyén tuong
d6i cao véi h*=0,8 do d6 cang khang dinh so
lugng tao thuc sy phu thuoc vao loai san ho.
Trong d¢ s6 lugng tao & A. robusta it bién dong
nhét, nguoc lai s luong tao & A. hyacinthus
bién dong 16n nhat. Nhin chung 50 luong tao &
ca 3 loai san hd ¢ 3 thang déu nam trong gioi
han thdng thuong dugc tinh trén 1 cm? bé mat
mo san hd séng 1a 1-5x10° té bao. Tuy nhién,
sb luong tao trong A. hyacinthus & thang 8 la
1,83x10" tb/g cao hon muic thong thudong
khOang 100 Ian Khi phan tich moi tuong quan
gitra so luong tao dbi vai vi khuan va céc thong
s6 méi truong (bang 2) thi cho thdy mat do tao
khong c6 tuong quan thuén ciing nhu tuong
quan nghich di véi tit ca cac yéu td so sanh.
Nghién ctru vi sinh vat ¢ 34 tap doan Acropora
millepora song & Grear Barrier Reef (Australia)
ter thang 10 nam 2000 dén thang 3 nam 2003
bao gom ca thoi gian san ho bi tay trang da chi
ra rang trong khi tay trang mat dg tao cong sinh
giam dén 64% va co tuong _quan nghich voi
nhiét do, nguoc lai ty 1& phan tram tao cong
sinh bi thoai hoéa (degenerate zoox-) cé tuong
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quan thuan [15]. Mot s6 nghién ciru khac nhu
nghién ctu vé tao cong sinh véi ba loai san hd
Acropora hyacinthus, Acropora japonica va
Cyphastrea chalcidicum ¢ vinh Tanabe, Nhat
Ban tao duoc danh gia bién dong s6 lugng qua
thoi gian dai trong nam, Symbiodinium clade C
duoc cho 1a nhém tao vu thé & nhiét do thap
[21] trong khi Symbiodinium clade D la nhém
vu thé dugc tim thdy khi nang nhiét do cao
trong thi nghiém véi san hd Porites ¢ rang san
ho ¢ Palau [22]. Trong khi xay ra hién tuong
tay trang Symbiodinium C3 dugc phat hi¢n la
loai chiém wu thé nhung trai qua mot thoi gian
chiu nhiét va sau khi hién tuong tay tring xay
ra nguoi ta phat hién ra Symbiodinium Dla
chiém wu thé [23]. Tuy nhién mét nghién cau
khac chi ra nhiét do khong Iam anh huéng dén
tao cong sinh cling nhu h¢ vi sinh vat séng
cung san ho, dong thoi dé nghi rang chinh sy
linh hoat trong moi quan hé sinh ly cua san hd
va hé vi sinh vat séng,cung mai gidp san ho
vuot qua anh huong bat lgi khi nhiét do moi
truong tang 1én [24]. Nghién ctu nay chi tim
hiéu vé sb luong tao qua phuong phap nhuom
va dém duéi kinh hién vi huynh quang do do
khong thé chi ra cac nhom tao cu thé cd mat
trong san ho. Khong chi c6 Symbiodinium
(dinoflagellate alga) c6 moi quan hé tuong hd
cong sinh ddi voi san hd cing, khi Chromera
velia dugc phan lap tr san hd Plesiastrea
versipora & cang Sydney va san hd Leptastrea
purpurea ¢ dao One Tree Queensland, Australia
[25] va gin day, Chromera velia -dong vat
nguyén bao ky sinh thugc nganh apicomplexan
¢ cung to tién véi tao quang hop Symbiodinium
duoc phét hién tir san hd Montipora digitata va
dugc cho ring dong vat nguyén bao
apicomplexan khéng quang hop nay ndi cong
sinh vai au tring san hd Acropora digitifera va
san hd A. tenuis [26]. Nghién citu nay chi dung
phwong phap nhuém va dém dudi kinh hién vi
huynh quang, do d6 chi c6 thé dua ra mat do
tao trong san ho vao cac thoi dlem san ho dang
tay tring (thang 5, 6) va sau tay trang (thang 8),
ma khdng thé chi ra cac nhdm tao Cu thé c6 mat
trong san ho ciing nhu ty I¢ tao sbng tao chét.
Do d6 can nhiéu nghién ciu chuyén sau hon
nita dé dua ra nhung nhan dinh ve sy bién thién
cua tao cong sinh va dol Vvéi san ho & cac trang
thai tiy trang va sau tay trang.
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Tong s6 vi khuan @ém huynh quang va nudi
cay pha Ioang téi han

Tong s6 Vi khun (té bao/g san ho = th/g, té
bao/ml nuéc = tb/ml) dém tryc tiép qua kinh
hien  vi huynh quang epifluorescence
mlcroscope -EFM dugc trinh bay trong hinh 3
biéu dién gia tri trung binh va do léch chuan.

3,50E+02 - Bacteria EFM

@ Thang 5

3,00E+02 - O Thang 6
QR O Thang 8
=8 2,50E+02 - €
=]
= =
g
&0 E 2,00E+02 -
S8
&S 1508402
—

1,00E+02

5,00E+01 -

0,00E+00

A. hyacinthus ~ A.muricata A. robusta water

Hinh 3. Téng vi khuan di dudng
dém huynh quang EFM

Téng s6 vi khuan c6 mat trong cac mau san
h6 A. hyacinthus dao déng 1,17-2,25x10° thig
& mau A. muricata 1a 0,83-2, 52><108 tb/g va A.
robusta 12 1,10-2,08x10° th/g. Trong nghién
ciru nay tong sb vi khuan thép nhat dugc tim
thdy o A. muricata vao thang 5 Ia
0,83+0,22x10° th/g va cao nhét vao thang 8 voi
2,52+0,43x10° th/g. Vi khuan trong nudc bién
dao dong tir 0,82-1,04x10° th/ml. Vi khuan c6
mit trong san ho cao hon rat nhiéu (khoang 200
1an) so vé&i vi khuan trong nuéc bién khi dém
truc tiép bing phuong phép nhu¢m va dém
huynh quang. Két qua nay tuong dong voi
nhitng nghién ciru twong tw cua Nguyen et al.,
[27, 28].

Tong sb vi khuan di dudng qua nudi cay pha
lodng téi han dugc trinh bay trong hinh 4, biéu
dién gia tri trung binh va d¢ léch Chuén Hinh 4
cho thay ca 3 mau san ho déu c6 sd lugng tong
vi khuan thap hon trong nuéc, vi khuan trong
nudc cao nhat vao thang 8 véi 1,04+0,0016x10
cfu/ml, thang 5 va thang 6 gan nhu tuong du:(m%
v6i 9,43+0,64x10° cfu/ml va 9,98+2,15x10
cfu/ml. Tong sé vi khuan thap nhat va cao nhat
déu duoc tim thdy trong san hd A. muricata
tuong (g vao thang 6 véi 7,96+0,18x10° cfulg
va thang 8 véi 5,38+6,42x10° cfu/g.
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cfu/g san hd
cfu/ml nuwée
1,20E+07

Téng vi khuén (NA)

1,00E+07
8,00E+06

6,00E+06

4,00E+06
2,00E+06
0,00E+00 = - s

* A. hyacinthus | A. muricata A. robusta Nu('yc
DThang 5| 2,86E+06 1,22E+06 4,81E+06 9,43E+06
BThang 6| 4,15E+06 7,96E+05 6,22E+05 9,98E+06
@Thang 8| 1,32E+06 5,38E+06 1,36E+06 1,04E+07

Hinh 4. Tong vi khuan nudi cy trén NA

Trong nghién ciu ndy vi khuan duge dong
nhét trong nudc bién loc qua mang loc 0,02 pm
dd han ché téi da vi khuan bén ngoai xam
nhiém va cdy truyén truc tiép vao méi trudng
dinh dudng khéng qua pha lodng vai muéi sinh
Iy nhim khic phuc han ché cua nudi ciy truyén
thong. Do d6 co thé thay sb luong vi sinh vat
tong sb trong ca 3 loai san hd cang cao hon so
véi nghién ctru phan 14p vi sinh vt trong 4 loai
san hd mém tai vinh Nha Trang [29]. Qua hinh
4 cho thay vi khuan trong nudc cao hon vi
khudn trong san ho. Moi trudong SWB va NA

A. hyacinthus
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100%
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60%
40%

20%

0%
thang 5 thang 8

thang 6

B cu khuan @ phdy khuin

Otryckhudn ™ sgi khudn

¢6 cac thanh phan dinh dudng thong thuong
nham phan l4p vi sinh vét tir mdi trudng bién,
do do chung c6 thé 1a moi trucng thich hop cho
vi khuan c6 trong nuéce bién ma khong phai 1a
mdi truong uu thich cua vi khuan trong san ho.
Trong nghién ctru da dang vi khuan song cung
san ho Alcyonium digitatum & bién Baltic, co
rat it vi khuan duoc phan 1ap tir moi truorng
ghéo dinh dudng BSA chi c6 agar va nude bién
Baltic sau khi nudi cay 4 tudn & 28°C, nguoc lai
cling trén moi truong BSA nhung & 10°C thi ¢
s6 lwong vi khuan nhiéu hon va da dang hon
[30]. Khi kiém tra sy sai khac sb luong vi
khuén trong san ho va trong nudc co thyc sy
khac nhau hay khong bang phan tich ANOVA
cho thy sy khéac biét nay 1a c6 ¥ nghia vé& mat
thong ké (p = 0,0038 ya Feanho = 5,57 > Foos =
2,93 va hé sb di truyén h® = 0,82). Tuy nhién
khi kiém tra ANOVA hai yéu t6 (san ho va thoi
gian: thang 5, thang 6, thang 8) thi cho thdy yeu
t6 thoi gian ch1 phoi sy sai khac vé sé luong vi
khuin trong san ho. Trong d6 Pygng= 0,01 < 0,05
Va Finsng = 17,58 > Fo s = 6,94 trong khi Pean ns =
0,39 > 0,05 va Fenne = 1,19 < Fy 5= 6,94.

A. muricata
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Hinh 5. Thanh phan vi khuan dém tryc tiép EFM
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Trong nghién ctu nay hinh dang té bao vi
khuan cling duoc phan biét qua dém soi truc
tiép bang kinh hién vi huynh quang va duoc thé
hi¢n qua hinh 5.

So lugng vi khuan trong ca 3 loai san hd &
c4c mau thu thang 5 déu thp hon ¢ cac mau
thu vao thang 6 va thang 8 (hinh 4). Thanh
phan vi khuan & A, hyacinthus, A. robusta va &
mau nudce trong thang 5 gan tuong tu nhu nhau,
v6i thanh phan chiém da s6 1a ciu khuén, phay
khuan va tryc khuan it nhat, nguoc lai 6 A.
muricata thanh phan phay khuan chiém ty 1¢
cao nhat. Tryc khuan duoc tim thay ting dan
vao cac thang 6 va thang 8 & mau nudc, san hd
A. muricata va A. robusta. So v6i mau nuéc,
thanh phan vi khuan trong 3 loai san ho co thay
dbi theo thoi gian khi & mau nude cau khuan
luén chiém ty 1& cao nhit tlep dén 1a phay
khuédn va truc khudn. Nhitng vi khuan san sinh
va st dung nito dugc truc khuan Gram Am nhu
nhom Roseobacter, Spongiobacter va phay
khuan Gram am nhu Vibrio va Alteromonas tim
thdy trong md cua san hd c6 mdi lién quan véi
vat chu ma thue chét 1a méi lién quan rat mat
thiét vé dinh dudng [13, 14].

Bdng 1. So sanh tuong quan theo Pearson’s
Product moment

So sénh r(n=27) p
Vi khuin va PO, 0,521 0,01
Vi khun va pH 0,573 0,01
Truc khuin va pH -0,553 0,01
Truc khuén va PO, -0,422 0,05
Truc khuin va d6 man 0,562 0,01
Truc khuén va nhiét do -0,453 0,05
Phay khuin va NO4 -0,462 0,05
Phay khuan va DO -0,735 0,01
Phay khuin va Chl-a -0,630 0,01
Phay khuan va BODs -0,545 0,01
Phay khuan va TOM -0,543 0,01
Phay khuin va PO, -0,516 0,01
Phay khudn va NH, -0,497 0,01
Phay khuan va NO4 -0,462 0,05

Trong thang 8 c6 pH thap nhat so véi cac
thang con lai. pH o thang 8 thip va quan sat
thidy truc khuan trong A. muricata va A.
robusta tang, trong khi phay khuan chiém wu
thé trong A. hyacinthus. Két qua kiém dinh hé
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s6 tuong quan Pearson cho thay tong vi khuan,
truc khuan c6 tuong quan nghich véi pH (bang 1)
do d6 khi pH thap thi tong vi khuan cao va
nhém phay khuan, truc khuan chiém wu thé.

Nghién ciru ndy twong ddng véi nghién ctru
ciia Meron et al., [31, 32] trén san ho Acropora
eurystoma ¢ V1nh Eilat, Bién Do, trong dé chi
ra rang 6 pH = 7.3 hé vi khuén sdng cling san
h6é da dang hon vé thanh phan ciing nhu sb
lugng so voi hé vi khuén sbéng cung khi & pH =
8,2 nhom Vibrionaceae and Alteromo[ladaceae
chiém wu thé nhit. Pac bi€t khi vi khuan c6 kha
nang sinh khang sinh da s6 cling duoc phan lap
tr san ho & pH = 7,3 trong s6 54 chung sinh
khang sinh thi c¢6 dén 50% chung thudc
Vibrionaceae va 29% thudc Rhodobacteraceae.
RO rang co the thé}y duoc khi san hé dugc nudi
& diéu kién pH thap thi hé vi sinh vat lién quan
dén bénh tat va cang thang cho san ho tang.
Mit khac vi khuan c6 tiém ndng khang khuan
cling tang khi san ho ¢ pH thap. Trong thang 8
ham lugong PO, thap nhit thi phay khuan va
tryc khuan déu ting l4n at cau khuan. Klem tra
muc d§ tuong quan cho thay, vi khuan song
cung san hd nhom truc khuan va phay khuan co
tuong quan ty 1€ nghlch c6 y nghia vé mit
thong ké (bang 1) v6i ham lugng PO,, trong khi
ty 18 cau khuan, tryc khuan phay khuin ¢ miu
nudc qua cac thang thay doi khong dang ké va
kiém tra anova cho biét sy sai khac nay ciing
khong c6 y nghia (p > 0,05) thong ké.

binh danh mét s6 vi khuan chiém wu the
Vi khudn co hoi nhom Vibrio hau nhu
khéng dugc tim thay 0 cac mau san ho vao
thang 5, thang 6 c6 rt it khuan lac xuét hién
trén TCBS (it hon 10 khuan lac cho ca 9 mau
san ho/thang). S6 lwong phay khudn trén TCBS
0 3 loai san ho vao thang 8 1a 30 khuan lac cho
9 miu san hd. S6 luong phay khuén co tuong
quan nghlch ¢6 y nghia thong ké voi cac thong
s0O mdi truong nhu DO, Chl-a, BODs;, TOM,
NH,4 va NO3 (bang 1) kh1 cac thong s nay vao
thang 5, 6 cao hon vao thang 8. Khong c6 vi
khudn nao tir cac mau san ho thu thang 5, thang
6 dugc xac dinh la uu thé ciing nhu dlnh danh
dén loai. Vi chting xudt hién trén TCBS nhung
khong phat trién khi duoc nudi céy tiép theo dé
lam thuan do do6 khong thé phan 18p va dinh
danh dén loai. Co thé chung can chat dinh
dudng dic biét nao do, hoic can didu kién nudi



Nghién c:zu vi sinh vdt séng ciing mét sé loai san hd

ciy khac ma nghién ctru khong déap ung duoc.
Su that la sy hleu biét ctia chung ta vé vi sinh
vat blen c6 thé chi 1a 0,01% vé sinh thai, di
truyen va ddc tinh sinh hoc, trong khi vi sinh
vat co the nudi ciy udc t1nh chi khoang 0,1%
trong sd cac loai duoc phat hién [33]. Tuy
nhién ciing bang nudi cay thong thuong cho
thay nhom phay khuén Vibrio Sp- 1a vi khuén
chiém wu thé trong ca chét nhay va mé & san ho
Acropora digitifera vinh Mannar [34], trong
san ho cﬁ’ng Mussismilia hispida ¢ bién Brazil
[35] va san ho cu:ng Acropora hyacinthus,
Stylophora plstlllata ¢ Great Barrier Reef [10].

Gan day co nhleu phat hién cho thay ke ca
nhitng vi khuan thuong dugc cho rang lién
quan dén gay bénh nhu Vibrio, Shewanella..

nhung khi chung dugc khai thac tor dong vat
khong xuong song vi du Shewanella algae truc
khuan Gram 4&m phan 13p tr hai mién
Callyspongia diffusa bién An B9 1a chung thé
hién khang lai nh1eu vi khuén ddng thoi ¢ kha
nang khang ca ndm gy bénh [36].

Nghién ctru nay da xac dinh dén loai dugc
hai chiing vi khuin gy bénh co hoi d6 1a ching
TCBS 3.1 (v) duoc xac dinh la Enterobacter
amnigenus 1 va chung TCBS 3.3 dugc xac dinh
la Pseudomonas aeruglnosa Hai chung nay
déu duoc tim thay 12 vi khuan chiém wu thé tu
san ho A. muricata. Hinh dang khuan lac va két
qua dinh danh bang KIT API20E cho hai ching
nay dugc trinh bay trong hinh 6-7.

Hinh 7. Két qua KIT API 20E cho TCBS 3.1 (v) va TCBS 3.3
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Ca hai vi khuan E. amnigenus 1 va P.
aeruginosa chiém wu thé déu la nhiing tryc
khuan Gram am. So sanh tuong quan gitra truc
khuan va cac thong sé moi tmong cho thay truc
khuan c6 twong quan nghich ¢6 ¥ nghia thong
ké véi nhiét do, pH va PO, (bang 1). Vao thang
8, théng sé pH va PO, thap hon thang 5 va
thang 6, khi @6 truc khuan chiém ty 1¢ cao nhét
trong thanh phan cua vi khuan song cung san
hé. Pic biét hai chung chiém uu thé va duoc
dinh danh dén loai c6 twong quan voi cac thong
s6 moi truong pH va PO,. Kha nang sur dung
phét pho (P-phosphorus) v6 co & Vi khuan c6
tuong quan mat thiét voi pH mai truong, khi vi
khuan phai tiét ra cac axit hiru co nham giam
pH dé hoa tan céc khoang chat c6 chaa phét
pho va cac dang phot pho ¢ dang ion nhu la
PO, (phosphate) va giai phong phét pho ra
ngoai. Vi khuan cé kha ning sir dung P v6 co
dugc st dung lam phan bon sinh hoc tir nam
1950. Mat trong s6 vi khuan c6 kha ning hoa
tan P v6 co hiéu qua phai ké dén 1a nhiing
chung thuéc chi Enterobacter va Pseudomonas
[37]. Trong mét sé trudng hop chinh sy thiéu
hut phosphate (PO,) thiic day qué trinh hoa tan
phosphate [38].

KET LUAN VA KIEN NGHI

Mat do tao cong sinh véi san hé ¢ ca ba
loai san hd c6 su khéc biét co ¥ nghia thong ké
va phu thudc vao loai san hd, mat khac su khac
biét v& mat do tao trong céc thang cling c6 y
nghia vé mat théng ké. ,

Vi khuan trong san hé qua nhuom dem truc
tiép dudi kinh hién vi huynh quang va vi khuan
c6 thé nudi cdy duoc trén NA c6 su chénh léch
rat I6n dén 200 lan. Vibrio khong phai la vi
sinh vat gay bénh co hoi chiém wu thé, nguoc
lai, truc khuin Gram &m E. amnigenus 1 va P.
aeruginosa tinh c& dugc xac dinh 1a vi khuén
Chiém uu thé va ¢6 mdi tuong quan mat thiét
dén thong sb PO, (phosphate) ciing nhu pH la
nhiing két qua bat ngo nhung rat dang cha ¥
cua nghién cau nay.

KIEN NGHI

Nghién cau nay chi ding lai 6 mic do dém
tdng sb tao cong sinh va khong dua ra dugc
thanh phan loai cu thé c6 mat trong cac mau
san ho. Bé hiéu r5 hon vé cac clade cua tao
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cong sinh Symbiodinium hay tham chi la c&c vi
tao khac (Chromera sp.) cong sinh véi san ho,
thi can c6 nhirtng nghién ciru chuyén sau nhu ap
dung cac phuong phap xac dinh gen.

St dung thuéc nhuom DNA va loai bo
duogc chat bat mau huynh quang san co trong
md san ho dé nhudm va dém vi khuan trong san
hé lan dau tién dugc thyc hién trén 3 loai san
ho tao ran 1a két qua ndi bat cua nghlen ciru
nay. Véi su chénh léch glua vi khuén c6 mat
thuc su va vi khuan c6 thé nuodi cay theo
phuong phép truyen thong cho vi khuan trong
san ho thyc sy can nhitng chat dinh du:orng hodc
diéu kién nudi cdy dic biét va diéu nay s€ gitp
1qh cho nhitng nghién ctru da dang vi ’smh vat
song cung san hd phu thudc nudi cay trong
tuong lai. Mat khac, nhom phay khuan (h|nh
dang dién hinh cua Vibrio) da timg dugc xac
dinh la nhitng vi khuan gy bénh co hoi cho san
ho, 6 moi twong quan nghlch ¢6 ¥ nghia thong
ké vai mot so thong $0 moi truong, cung mé ra
mot cach nhin méi vé vi khuan séng cung san
hé va dong thoi goi ra nhirg hudéng nghién ciu
mai cho tuong lai.

Loi cdm on: Dé tai duoc thyuc hién bang ngudn
kinh phi cép cho d& tai co so niam 2016 cua
phong Sinh thai bién, Vién hii dwong hoc.
Chung t6i xin dugc gui 101 cdm on chén thanh
Ban Lanh dao Vién Hai duong hoc, da duaray
tuong tim hiéu v€ tic dong cua ENSO ciing
nhu gitip d§ ve tai chinh dé Chl'mg toi thuc hién
nghién ciru ndy. Chang t6i xin gui 161 cam on
chan thanh dén anh Phan Kim  Hoang cung mét
sd can bo thudc phong Ngudn lgi thuy sinh,
Vién Hai dwong hoc da thuc hién thu mau va
phan loai san hd ctng trong cac chuyén thuc
dia thugc dé tai PTDL.CN-28/17..
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