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CHU KY SONG CUA VIRUS TREN SAN HO O TRANG THAI SUC KHOE
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TOM TAT: Virus séng ctng san hd cé thé dong vai tro quan trong dén sirc khoé cua san hd, tuy
nhién, nghién ciu vé virus trong san hd hién con han ché. Trong nghién ciru nay, tong s6 lwong va
chu ky sdng (tiém tan va sinh tan) cua virus sbng ciing san hé dugc nghién ciru va so sénh gitra cac
loai san hd va & trang thai sicc khoé khéc nhau, cling véi vi khuan va tao cong sinh Symbiodium
dugc dinh lugng bang kinh hién vi huynh quang. Két qua cho thy, khi san hé khéng bi tay tring
(KTT), s6 lugng virus ting 1,2 1an va vi khuan giam 1,73 l1an so vai san ho bi tay trang (TT). Tao
cong sinh Symbiodinium giam dang ké & san hd TT, khoang 5,6 1an so véi & san hd KTT. Mot
trong nhitng két qua quan trong trong nghién ctru nay 1a xac dinh duoc sy ton tai song song va hoat
dong manh mé cua virus ¢ ca 2 dang tiém tan va sinh tan trong san hd KTT so vai san hd TT. Ti Ié
vi khuan mang virus tiém tan cao gip 2 lan & san hd KTT so véi san hd TT. Sé lwong virus phéng
thich ra tir chu ky sinh tan & san hé KTT cao gap 3,5 lan so véi con s nay & san ho TT. Nhu vay, &
trang thai khoé manh, san ho 1a mot méi truong thich hop cho sy x&m nhiém cua virus o ca 2 chu
ky tiém tan va sinh tan. Ca 2 chu ky nay déu tiém niang déng vai trd quan trong trong viéc duy tri
sic khoé cuia san ho, trong d6 chu ky tiém tan c6 thé 1a phuong thirc XAm nhiém ma vi khuan “cé
loi” dugc bao vé khoi sy boi nhiém va chu ky sinh tan 1a phuong thic dién ra vai cac vi khuan gay

bénh co hdi, gitip ngén chan sy xam nhap caa chidng vao san ho.

Tur khod: Symbiodinium, san hé, tan, tiém tan, tay trang, vi khuan, virus.

MO PAU

Tay trang san ho 1a mot hién tuong phd bién
¢ cac vung bién nhiét doi va da gay ra su suy
giam lon veé d6 phua san hoé trong nhiing thap ky
qua (De'ath et al., 2012; Hoegh-Guldberg,
2011). Sy kién nay thuong xay ra khi moi quan
hé cong sinh gitra san hd va tao cong sinh bat
bUOC cia ching  (Symbiodinium  hay
zooxanthellae) bi pha v&. Hién tuong tay tring
thuong gay ra béi ap luc méi truong, dac biét la
nhi¢t do nuéc ting cao bat thuong (Brown,
1997; Glynn & Dcroz, 1990; Jokiel & Brown,
2004) va & mirc d6 anh hudng it hon nhu: sy
thay d6i cia buc xa mat troi (Lesser et al.,
1990), 46 man (Coles & Jokiel, 1978), pH 0 aX|t
héa dai duong (Anthony et al., 2008), cac chat
gay 6 nhiém (Guzman et al., 1991) va su phu
duong (Vega Thurber et al., 2009)

Gan day, mot sé nghién cuu da ching minh
vi sinh vat c6 thé cling tham gla vao su tay trang
san hd, mac di dién blen ctia cac co ché van con
chua rd rang va con nhiéu tranh céi (Rosenberg
et al., 2007; Rosenberg et al., 2009). H¢ vi
khuan song cung san ho dugc blet da trai qua
mét thoi gian dai chon loc va ddng tién hoa voi

vat chu cua ching (Rosenberg et al., 2007).
Nhirng vi sinh vat nay c6 vai trd cung cap dinh
dudng cho san hd (Kushmaro & Kramarsky-
Winter, 2004; Rosenberg et al., 2009), mot s6
trong d6 tham gia vao co ché phong vé tu nhién,
chéng lai cac vi sinh vat gay bénh théng qua
kha ndng san sinh cac hop chat khang khuan
nhu peptides, thuéc khang sinh (de Lima et al.,

2012; Kvennefors et al., 2012; Rypien et al.,

2010; Shnit-Orland et aI., 2012) va su canh
tranh giita cac loai (Reis et al., 2009; Ritchie,
2006). Chinh nhiing vai tro quan trong nay ma
bt ky su thay doi vé sinh ly va/hodc cau truc
ctia quan x4 vi sinh vat SOng cung san ho déu co
thé anh huong tryc tiép dén stc khoe cua san
ho, thi du tao co hoi cho su tiép can cta vi sinh
vat gy bénh Ién bé mat caa san hd. Diéu nay di
dugc néu trong thuyét “Coral Probiotic”

(Reshef et al., 2006; Rosenberg et al., 2007)
Ngoai ra, mgt sb nghién cuu khac ciing da codng
bo ket qua, vé su thay d6i dot ngot trong cau tric
hé vi khuan séng cung san ho trong qua trinh
xay ra hién tuong tay tring trong tu nhién lan
trong nghién ciu thuc nghiém (Bourne et al.,

2008; Lins-de-Barros, 2013; Littman et aI.,
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2011; Vega Thurber & Correa, 2011). Tuy
nhién, cho dén nay, chua cé nghlen cliiu Nao
chung minh duoc nhing thay doi nay la nguyén
nhan hay 1 két qua cua hién tuong tay trang san
ho va nhiing thay d6i @6 1a do tac dong cua yéu
t6 sinh hoc hay phi sinh hoc.

Trong sé cac yéu té sinh hoc co thé c6 kha
ning tic dong dén hé vi khuan sdng trong san
ho, virus duoc xem la mot yéu té quan trong
nhat (Fuhrman, 1999; Suttle, 1992). Cho dén
nay, virus duoc tim thay véi sé luong 16n trong
chat nhiy cua san hd (Davy & Patten, 2007;
Leruste et al., 2012; Nguyen-Kim et al., 2014)
va ching c6 kha ning tan céng ca vi khuan “c6
loi” 13n vi khuan gay bénh trong san ho (Barr et
al., 2013; Bettarel et al., 2014; van Oppen et al.,
2009; Vega Thurber et al., 2014). Bang kha
ning linh hoat trong viéc phdi hop hai hinh thuc
Xam nhiém sinh tan va tiém tan, virus duoc gia
thuyet rang c6 thé mot mat bao vé san ho tir sy
tan cong cua vi khuan gay bénh va boi nhidm tur
virus khéc, hodc nguoc lai, virus ¢ thé 1am ting
téc do 1am suy yéu strc khoe cua san hd, nhat la
trong diéu kién méi truong khong thich hop
(nhu tang nhiét d6 nuéc) (Bettarel et al., 2014).
Tuy nhién, hién nay chwa du din ching cu thé
dé chung minh céc gia thuyét nay. Con it di
liéu vé& su ton tai cua virus trong san hd tay
tring (bi bénh do vi khuan gay ra) trong tu
nhién, chua rd mbi twong tic tac giira virus va
vi khuan chua cua ching, va loi ich cta tuong tac
nay dén sirc khoe san hé.

bé gop phan lam rd méi quan h¢ tuong tac
gitta virus va vi khuin cha séng cung san hd
trong qua trinh tay trang san hd, nghién ctru nay
khao sat thanh phan vi sinh vat, dac biét 1a hinh
thac xam nhiém cua virus, trong cac cac loai
san ho khoe manh va bi tiy tring tai Hang Rai,
Ninh Thuan.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

Pia diém, dbi twong nghién ciu va phwong
phéap xir ly mau

Hang Rai (109°1828.1" kinh d¢ dong,
11°67'71.7" vi d6 béc) thuoc vinh Vinh Hy, tinh
Ninh Thuan duoc lua chon 1a dia diém thu mau
trong nghién ctu nay (hinh 1). Nhiét d6 nudc
bién tai thoi diém thu mau l1a 30,5°C, do man
34,3%o. Ba loai san ho canh Acropora hyacinthus
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(AH), Acropora muricata (AM) va Acropora
robusta (AR) duoc hra chon 1a d6i twong nghién
ctu. Mau san ho duoc thu bai cac tho 1an ¢ khi
tai (SCUBA) & d6 sau 3-5 m. O mdi loai, thu 3
canh san ho, dai 10-15 cm, tir 1 tap doan san ho
khdng c6 dau hiéu tay tring (KTT) va 3 canh tir
tap doan bj tay trang (TT). Mau sau khi thu duoc
gitr trong ong falcon da khir triing c¢d chira nudc
bién va duoc bao quan ¢ nhigt do 4°C. Mau san
hé sau khi lay v&, can 2 g mdi mau, nghién, pha
lo&ng véi 18 ml nudc bién loc vo triing qua mang
loc ANODISC 0,02 pm (Whatman) va ddng nhét
bang may vortex.
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Hinh 1. Pja diém thu mau (danh diu sao) &
Hang Réi, Ninh Thuan

Phuong phap dém tong sé tio Symbiodium,
vi khuan va virus

Mau san ho dung dé dém s lwong vi khuan
va_virus duogc co dinh voi formaldehyde 37%
(ndng do cudi la 3%) [am lanh nhanh bang ni to
léng va bao quan & nhiét d6 —80°C cho dén khi
tién hanh phén tich. Trudc khi dém, mau san ho
duogc xur ly véi dung dich potassium citrate dé
tach cac te bao tao, vi khuan va virus (Leruste et

al., 2012). Tong s6 tao, vi khuan va virus dugc
Ioc trén mang ANODISC 0,02 pm, sau do6
nhuom bang SYBR Gold (Invitrogen) va dém
bang kinh hién vi huynh quang Olympus Provis
AXT70 (Patel et al., 2007).



Chu ky séng ciia virus trén san hd

Phwong phap xac dinh virus é dang tiém tan

Trong nghién ctu nay, ti I¢ té bao vi khuan
mang virus ¢ dang tiém tan trong san ho Ian dau
tién duoc xac dinh bang phuong phap chiéu dén
UV. Tia UV duoc dung dé kich hoat céc virus &
dang tiém tan chuyén sang dang sinh tan.
Phuong phéap nay dugc cai bién &p dung cho
nghién ctu virus & dang tiém tan trong san ho
dya theo Weinbauer & Suttle (1999). Mau san
ho sau khi xt ly dugc u t01 dudi dén UV trong
vong 17 gio. Cac mau doi ching u ¢ nhiét do
phong, trong t6i cling dugc tién hanh song song.
Mau sau khi u dugc cb dinh bang dung dich
formaldehyde 37% dén nong do cudi cung la
3%, lam lanh nhanh véi ni to 16ng va bao quan
& nhiét d6 —80°C cho den khi phan tich. Sb
lugng virus trong cac mau i UV va dbi ching
dugc dém bang kinh hién vi huynh quang két
hop V6i phuong phap nhu¢m SYBR Gold. Ti I¢
vi khuan mang virus & dang tiém tan (FLC)
dugc tinh theo cdng thac sau: FLC(%) = 100 x
(Vm — Vc)/BS X BAw, trong d6 Vim la So virus
trong mau u UV, V. so6 virus trong mau doi
ching, BS 1a hé s6 nhan virus hay burst size (50
lugng virus dugc phong ra tir 1 té bao vi khuan,
¢ san ho trung binh la 24) va BAo la s6 luong vi
khuan trong miu ban dau, truéc khi chiéu
den UV.

Phwong phap xac dinh virus san sinh tir chu
ky sinh tan

Chat doc kali cyanua (KCN) c6 thé tc ché
qué trinh san sinh virus trong chu ky sinh tan
cia mdi mau san hd va duoc s dung dé tinh
téng sb virus duoc san sinh qua chu ky sinh tan
(Heldal & Bratbak, 1991; Suttle & Feng, 1992).
Céc mau san ho dugc bo sung KCN dén nong
d6 cudi 1a 2 mM va i & nhiét do phong trong
17 gid. Qua trinh u duoc két thic bang viéc bo
sung formaldehyde 37% (ndng d6 cudi cing
3%). S6 luong virus dugce xac dinh trong mau
c6 va khong ¢ bd sung KCN duoc dém bang
kinh hién vi huynh quang bang cach si dung
SYBR Gold. Su sai khac gitta s6 lwong virus
trong mau c6 va khong c6 KCN (mau ddi
ching) cho phép ude lugng cua ) luong virus
san xuat trong chu ky sinh tan (goi tit 1a V/P).

Phwong phap phan tich théng ké

Phin mém Excel, R 2.1 dugc su dung dé
tinh toan va chay cac phép kiém dinh thong ke.
Phép thir t-test dugc sir dung dé kiém dinh sy

sai khéc gitra cac thong sb nghién cau. Két qua
p < 0,05 dugc cho la co su khac nhau c6 y nghia
thng ké gitra cac mau.

KET QUA VA THAO LUAN

Tong sé6 lwong tao Symbiodinium, vi khuan
va virus

S6 lugng tao Symbiodinium, trén trung binh,
o san ho KTT (TB =6,7 £ 2,7 x 106 te bao (TB)
gl) cao gap 5,6 Ian S0 v6i mau tay trang (TB =
12+11 x 10° té bao g™) (hinh 2a). Su khac
biét ndy c6 y nghia thong ké (Wilcoxon,
p <0,01; n=9). Xét ting loai san hd, s6 lugng
nay & moi cdp san ho vei tinh trang stiic khoé
khac nhau déu cho thay sy khac nhau Ve mat
thong ké. Trong do6, san ho AH khong tay trang
c6 tong s6 té bao Symblodmlum I6n nhat trong
cac loai san ho (10 £ 0,8 x 106 TB g?), cao gap
6 1an sao véi AH bi tay tring (1,7 + 1.6 x 108
TB g*) (Wilcoxon, p < 0,05 ; n = 3). San ho
AM khong tdy trang co 3, 9 + 1,7 x 106
Symbiodinium g*, nhiéu hon gan 5 lan so véi
san hd AM tay tring (0.8 + 0.7 x 10° TB g%)
(Wilcoxon, p < 0,05; n = 3). San hd AR khong
tay tring chtra 6,2 + 0,6 x 10° TB g, cao gép
khoang 4 lan so véi AR tay tring (1, 7 + 05 x
10° TB g!) (Wilcoxon, p < 0,05; n = 3).

S6 lugng vi khuan trung binh ¢ san h6 KTT
la 11,2 + 3,8 x 1O7TBgl thép hon 1,73 1an so
Vvéi con s6 ndy & san ho tay trang (19, 4+ 12,3 x
10’ TB g 1) (hinh 2b), tuy nhién su sai khac nay
khong c6 y nghia thong ké. Cu thé, khi so sanh
tirng cap san h6 véi tinh trang suc khoe khac
nhau ¢ 3 loai san hd, cho thiy sb luong lan luot
l@12+0,2;83+23;136+45x10'TBg'¢
san h6 AH, AM va AR khong tay trang, thap
hon 2,1; 1,5 va 1,7 so v&i cac san ho tuong g
AH, AM va AR b1 tay trang

) Ciing glong nhu s6 luong tao va vi khuan,
so lugng virus c6 su dao dong ¢ ca 2 nhom san
hd KTT va TT. Trén trung binh, sb luong nay
cao hon ¢ san ho KTT (17,3 + 1,6 x 108 virus

g?) so v&i san hd TT (13,9 £ 9,4 x 108 virus

g?) (hinh 2c). Su sai khac nay khong c6 y nghla
vé mit thdng ké. Xeét ting cap, chi duy nhat &
san ho AR cho thiy sy gia tang virus cé y nghia
thong ké & san hd KTT (17,3 + 4,5 x 108 virus

g?!) sovsisanho TT (9,3 £ 0,5 x 108 virus g?)
(Wllcoxon p < 0,05 n=3). O 2 loai con lai,
AH va AM khong tay trang khong cho thay su
khac biét ¢ so lugng virus vé mat thdng ké so
véi san ho ty trang cung loai.
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Tur s6 luong vi khuan va virus phan tich
dugc, ti 1€ virus/vi khuan (VBR) ciling dugc Xac
dinh. Ti I¢ nay dat 16,5 ¢ san h6 KTT, cao hon
gap 1,7 lan so véi san ho bi TT (9,7) (Wilcoxon,
P < 0,01, n=9) (hinh 2d). San hd AH khdng tay

tring (VBR = 17 + 3) c6 ti 1¢ VBR cao gap 1,7
lan véi AH tay trang (VBR =10 + 0,8). San ho
AM va AR khong tay trang lan luot c6 s6 VBR
la 18 + 4,9 va 14 + 4,2, cao gap 1,5 va 2 lan so
véi AM (12 £ 9,6) va AR (7 £ 5,9) tay trang.
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Hinh 2. S6 luong Symbiodium (A), vi khuan (B), vi rat (C) va ti 1& vi rat/vi khuan (VBR) (D) ¢ 3
loai san ho Acropora hyacinthus (AH), Acropora muricata (AM) va Acropora robusta (AR). Do thi
cot biéu din s liéu trung binh vai d6 léch chuan (n = 3). Cac dd thi hop bén phai 1a biéu dién sé
liéu trung binh cua céc chi sb tuong (ng so sanh gitra san hd khong (KHOE) va c6 dau hiéu bénh
(BENH) (n = 9). Su khac nhau c6 ¥ nghia théng ké gitra cAc mau duoc biéu dién bing diu ngoic
vuodng (t-test, *p < 0,05; ***p < 0,001, ns: khéng y nghia)
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Tong virus san sinh tir chu ky sinh tan

Trung binh, san h6 KTT cho két qua so
lwong virus san xuét tir chu ky tan (VP) 12 7,8 +
7,0 x 10" virus gt htva TT la 2,2 £ 1,8 x 107
virus g h (hinh 3) Su khac biét nay 1a 3,5 Ian,
tuy nhién khong c6 y nghia vé mat thong ke.
Chi sb nay dugc tim thdy cao nhat ¢ san hd AH
khong tay trang (18,1 £ 3,8 x 107 virus g* h™").
S6 lwong nay cao gap hon 38 1an s virus trong
cung san hé AH tay trang (0 48 + 0,02 x 107
virus gt h1). Sy khac nhau nay c6 y nghia thong
ké (Wilcoxon, p < 0,01; n = 3). O 2 loai san ho
AM va AR, s6 lugng nay khdng chénh léch
nhiéu ¢ ca 2 trang thai suc khoé¢ khac nhau.
Trong do, san hd khong tay trang AM va AR c6
lan luot Ia37+10x 10°va 35+ 2,1 x 10’
virus dugc san xuat ra trén 1 g san ho trong 1
gio. AM va AR tdy trang san xuét lan luot 12 2,4
+2,0 x 107 va 3,9 + 0,6 x 107 virus g h-%,
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Hinh 3. S6 lugng vi rdt sinh méi tir chu ky tan
(VP) ¢ 3 loai san hd Acropora hyacinthus (AH),
Acropora muricata (AM) v;a Acropora robusta
(AR). D6 thi cot biéu dién 0 ligu trung binh véi
do6 léch ChUan (n = 3). b6 thi hop bén phal la
biéu dién sé liéu trung binh cua cac chi sb tuong
rng so sanh gitra san hd khong (KHOE) va c6
dau hiéu bénh (BENH) (n= 9) Su khac nhau c6
y nghia thong ké glua cac mau dugc biéu
dién bang diu ngoic vuong (t-test, *p < 0,05;
***p < 0,001, ns: khong y nghia)

Ti 18 vi khuin mang virus tiém tan

Trung binh, ti 1¢ FLC (38 + 19,9%) & san ho
KTT cao hon gap 2 lan so vai san hd TT (18,5 t
8,9%) (hinh 4). Sy sai khic nay c6 y nghia vé
mat thong ké (Wilcoxon, p < 0,05; n = 9). Ti I¢
nay dugc phat hi¢n cao nhat & san hd AM
khong tay trang (46,2 + 22,4%), l6n hon 1,8 lan
so véi cung loai san ho nhung c6 dau hleu tay
trang (25 6 + 0,5%). Theo sau la AR c6 38,5 +
18,3% va 16,1 + 12 % vi khuan mang virus tiém
tan lan lugt ¢ san hd KTT va TT. Cudi cung la

25 + 7,8% & AM khong tay trang va 13,8 +
3,4% AM tay trang.
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Hinh 4. Ti I& vi khuan mang vi rat tiém tan
(FLC) ¢ 3 loai san hd Acropora hyacinthus
(AH), Acropora_muricata (AM) va Acropora
robusta (AR). D4 thi cot biéu dién sb liéu trung
binh va6i @6 léch Chuan (n = 3). Db thi hop bén
phai la biéu dién s liu trung binh cua cac chi
SO tuong ng so sanh gitra san hd khéng
(KHOE) va c6 dau hiéu bénh (BENH) (n=9).
Sy khac nhau c6 y nghia thong ké glua cac mau
duoc biéu didn bang du ngoic vuong (t-test,
*p < 0,05, *** p <0,001, ns: khong y nghia).

THAO LUAN

Hién tuong tdy tring san ho dugc biét dén
khi xay ra cac loai tao cong sinh Symbiodinium
bi tach khoi md cua san ho dudi tic dong cua
bién d6i moi truong, dac biét la sy tang nhanh
nhiét d6 nuéc bién trong mot thoi gian dai
(Brown, 1997; Harvell et al., 2007). Trong
nghién cuu nay, ca ba loai san hd bi tay trang
AH, AM va AR déu cho thiy sb luong
Symblodlnlum giam dang ké (khoang 5,6 Ian) SO
vé6i nhitng san ho khdng co dau hiéu tay trang
(hinh 2a). Diéu nay mét phan khing dinh moi
lién hé cong sinh gitra tio Symbiodinium va san
ho vat chu bi pha v khi san hd bj tay trang. Két
qua cudi cuing c6 thé san ho bi chét.

Bén canh sy thay d6i cua sb luong tdo cong
sinh, téng s lugng vi khuan va virus ciing duoc
phan tich va so sanh gitta san h KTTva san ho
TT. Trong dé, s6 lwong tdng vi khuan duoc woc
luong thap hon khong dang ké (1,73 Ian) o san
ho KTT so véi TT. Nhu:ng diéu nay khong
khang dinh rang khong c6 su khac biét cua hé vi
khuan séng cung san ho khi san ho thay dbi tinh
trang stic khoé vi day chi la mot ket qua mang
tinh chat dinh luon tong s6. Can c6 nhiing
phan tich bé sung dé c6 the cho thay su khac
nhau rd rét hon lién quan dén thanh phan loai va
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cau tric hé vi khuan khi san ho thay ddi tinh
trang stc khoé. Cac nghién ctu trude day o ca
ngoai tu nhién lan trong phong thi nghi¢m da
khang dinh, khi san hé bi tay trang, thanh phan
lodi/cau tric hé vi khuan song cung san hd bi
thay d6i hoan toan (Bourne et al., 2008; Lins-
de-Barros et al., 2013; Littman et al., 2011,
Vega Thurber & Correa, 2011). Tuy vay, cho
dén nay, ngoai nhitng dan liéu ké trén van chua
cho c6 mot nghién ctru nao xac dinh rd ligu
nhirng thay ddi (vé thanh phan vi sinh vat) nay
la nguyen nhan hay két qua cta qua trinh tay
tring va liu nhitng thay d6i nay 1a do tac dong
cuia cac yéu té sinh hoc hay phi sinh hoc.

Nhu da noi trong phan gici thigu, virus la
maot trong nhitng yeu to sinh hoc tiém ning nhat
O anh huéng lon dén sy bién dong cau trdc hé
vi khuan théng qua hai hinh thac xam nhiém
dac trung cua chung sinh tan va tiém tan. Virus
trong san ho & cac nghién ciu truée dugc tim
thiy véi sé luong rat 1on (Leruste et al., 2012;
Nguyen-Kim et al., 2014), c6 khd ning xam
nhim tat ca cac smh vat trong holobiont san hd
(Davy & Patten, 2007), trong do, phan 16n 1a
virus xam nhlem vi khuan (bactenophage)
(Nguyen-Kim et al., 2015a) Trong nghién cau
ctia ching toi, virus trong cac loai san hd ¢ tinh
trang khoe manh cao hon ¢6 y nghia thong ké so
véi khi san ho & trang thai tay trang (hinh 2c).
Pay co thé la két qua cua qua trinh sinh tan
manh m& hon cua virus dbi véi vi khuan vat cha
50ng cung san ho KTT. Qua trinh sinh tan nay
c6 thé da lam giam sb luong vi khuan va ting so
luong virus & san hd KTT, dan dén su gia ting
ti I¢ VBR nhu da dugc xac dinh trong nghién
ctiru nay (hinh 2d). Trong mot nghién ctru truéc
day, ti I¢ VBR cao thuong duoc cho rang tuong
quan vé6i sy phat trién manh m& hon cua qua
trinh sinh tan, véi két qua l1a sy gia ting sb
lwong tong virus (Maurice et al., 2010).

Thyc té trong nghién ciu nay, sé luong
virus san sinh tir chu ky sinh tan ciling dugc uéc
lugng cao hon & san ho KTT, déc biét ¢ loai san
hd AH, so vai san hd co dau hiéu tay tring
(hinh 3). Gan day, Barr et al. (2013a,b) da dua
ra mot mé hinh gia thuyet vé su lién két chat
ché vé mat hod hoc giira protein Ig -like cua
virus vai nhom proteln mucin caa mang nhay &
san ho. Sy lién két nay vo hinh chung Iap thanh
mot hang rao bao vé san ho tir sy xam nhap cua
cac vi khuan co hoi (gay bé¢nh hoic khong)
thong qua sy xdm nhiém & ky sinh tan cua
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virus. Md hinh nay cho thay hinh thic xam
nhiém tan cua virus ¢ thé dong mot vai trod rat
quan trong ddi véi san ho trong viéc bao vé
ching trudc sy tham nhap cua cac vi khuan gay
bénh co hoi. Trong nghién ciu nay, sé luong
virus san sinh trong ky sinh tan ting lén & san
ho KTT c6 thé la két qua cua hoat dong Xam
nhiém tan dbi véi cac té bao vi khuan co hoi
(gay bénh hodc khong) cua virus nham ngin
chan sy tin cong cua nhitng vi khuan “gly hai”
nay vao co thé cua san hé. Tur do, so lugng vi
khuan c6 thé giam va nguoc lai s6 luong virus
tang 1én, va hién nhién dan dén sy ting 1én co y
nghia thong ké cua ti I¢ VBR ¢ san ho KTT so
vé6i san ho ¢ dau hiéu tay trang. Véan dé dat ra ¢
day 1a ligu ngoai hinh thuc sinh tan, virus con
c6 thé str dung hinh thac tiém tan nhu thé nao
va c6 hay khong su tuong quan cta 2 hinh thirc
nay dén sirc khoé cua san ho.

Hinh thtc tiém tan dugc biét dén nhu mot
phuong thirc xam nhiém quan trong cta virus
khi diéu kién moi truong khéng thuan lgi (nhu
nhu méi truong nudc lanh, nghéo dinh dudng)
cho su phat trlen ctia vat chu (nhu vi khuén) cua
ching, dan dén khong thuan lgi cho su phan
chia cua ban than virus. Trong nghién ciu nay,
phuong phap chiéu dén UV duoc sir dung dé
xac dinh ti 16 vi khuin mang virus tiém tan
(FLC) trong san hé. Truge do, ky thuat nay da
dugc sir dung rong rai ddi véi vi khuan trong
moi truong nuéc (Jiang & Paul, 1996;
Weinbauer & Suttle, 1999) nhung day 1a lan
dau tién phuong phap nay dugc ap dung trong
nghién citu FLC ¢ san ho. Phuong phap UV
dugc st dung thay thé phuong phap dung chét
khang sinh mltomycm -C trong mot so nghién
ctru trude ddy nhung c6 thé chua cho két qua ti
uu (Nguyen-Kim et al., 2015a,b). Bén canh do,
day cling 1a nghién ctru dau tién so sanh vius
tiém tan ¢ san ho véi tinh trang suc khoé khac
nhau thu ngoai tu nhién. Trong nghién cau nay,
tat ca san hd KTT co ti ¢ FLC cao gap 2 lan so
Vi nhitng san hd tay trang (hinh 3.2). Ti lé FLC
cua nghién ctu nay (dao déng 12,0-77,8%)
trong san ho ciing cao hon so véi ti 1€ FLC
trong cac loai san hd khac nghién ctu trude do
(1,1-25,4%) (Nguyen -Kim et al., 2015a). Pay
la mot két qua méi va quan trong, mo ra nhing
thao luan mai vé vai tro cua virus tham gla pha
tiém tan trong sac kho¢ san ho. O day co thé
dua ra gia thuyet cho rang phan I6n nhiing vi
khuin mang virus tiém tan nay co thé 1a vi
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khuan “c6 lgi” cho san ho. O trang thai bi xam
nhiém tiém tan, nhitng vi khuan nay c6 thé tranh
dugc sy bdi nhiém hay sy xam nhap cua loai
virus khac vao co thé ching va t¢ bao vi khuan
van dugc bao toan. Chinh vi the, nhimng vi
khuan nay van cé thé tiép tyuc tién hanh nhiing
chirc nang quan trong cua no ddi véi san ho nhu
cung cap dinh dudng hogc sinh chét khang sinh.
Loi ich cua hinh thirc tiém tan doi vé6i suc khoé
cta san ho co the dugc virus tng dung trong
diéu kién moi truong on dinh. Tuy nhién, hinh
thire nay sau do c6 thé bj kich hoat khi c6 mot
hay nhicu thay d6i mot cach dot ngot trong moi
truong sbéng cua san hd (nhu tang nhiét do, thay
d01 dd man nuéc bién, 6 nhiém), hé qua la virus
tiém tan chuyén qua pha sinh tan, pha v té bao
vi khuan vat chu “c6 loi” va cudi cuing 12 sy suy
yeu vé mgt sac kho¢ trong san hd. Gia thuyct
nay van can nhiéu nhiing nghlen ctru, khao sat
lién tuc ¢ cac ran san ho va cac bién dong trong
hé vi sinh vat song cung tuong quan véi su bién
dong 1y hod trong méi trudng nudc.

KET LUAN

Virus ton tai va_hoat dong rat manh song
song ca hai chu ky tiém tan va sinh tan  trong san
hd khong bi tay trang so vai san ho bi tay trang.

Sy ton tai song song va kha ndng lya chon
linh hoat phuong thuc xam nhiém (tiém tan,
sinh tan) cua virus dbi vai vi khuan vat chu cé
tiém nang déng vai tro quan trong trong viéc
duy tri sicc khoé san hd.

Can tiép tuc co nhung nghién ciru sau hon
dé dua ra cac sd lieu va bang chung cu thé
nham xac dinh rd vai trd quan trong cua virus
trong strc khoé san ho.

Loi cdm on: Bai bao duoc thuc hién tur
ngu0n kinh phi tai trg cia Vién Han 1am Khoa
hoc va Cong nghé Viét Nam (VAST) qua dé tai
tr¢ 2016 cua tac gia Nguyén Kim Hanh va mot
phan két qua tir dé tai co s¢ 2016 cua tac gia
Pham Thi Mién. Cam on d& tai VAST06.02/16-
17 da ho tro mot phan kinh phi trong qué trinh
thu mau. Nhém tac gia trn trong cam on ong
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LIFE CYCLES OF CORAL-ASSOCIATED-VIRUSES RELATED TO DIFFRENT
HEALTH STATES COLLECTED IN HANG RAI-NINH THUAN, VIETNAM

Nguyen Kim Hanh, Pham Thi Mien, Doan Nhu Hai
Institute of Oceanography, VAST

SUMMARY

In recent years, coral associated viruses could play primal role in protecting coral health, yet their ecolog-
ical traits are poorly investigated. In this study, the abundance and life cycles (lysogeny and lytic) of viruses
associated with contrasted coral health states (healthy and bleached) were studied and compared. In addition,
the density of bacteria and Symbiodium were also be determined by epifluorescence microscopy. The results
showed that viral abundance increased 1.2 times and bacterial abundance decreased 0.6 times in healthy cor-
als compared to bleached ones. The number of Symbiodinium significantly reduced 5.6 times in bleached cor-
als compared to healthy corals. One of the most important results in this study was the coexistence of the both
lysogenic and lytic viruses in healthy coral. The fraction of lysogenic bacteria was 2 times higher in healthy
corals than in bleached ones. Healthy corals carried 3.5-fold more viral production than the diseased ones.
Overall, the results showed that, in healthy state, corals might be a favorable environment for viral infection,
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promoting the development of both temperate and virulent phages. This coexistence might be crucial for coral
viability through the complex links with their coral-associated bacterial hosts.
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