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Tém tét:

Biri bio ndy khdo sdt bién dgng mdt d6 vi khudn theo miwa vé theo mdt cit tir
dinh dam Nha Phu — vinh Binh Cang dén vink Nka Trang sir dyng mdy do
dong té bio (low cytometry} va kp thugt hién w hupnh quang. MGt a6 vi khudn
trung binh bién ding tir 5— 103 x10° 1€ bao mI' va khdc biét 16 rét giira thing,
cdc tram v theo miwa trong ndm. MGt 46 vi khudn cao nkdt ghi nhén trong
thing 12 (57+ 18 x 10° té bao.mI") va ¢6 dinh cao thir 2 trong thing 7. Mdt d
vi k!ulan gidm dén theo thie tie la miva mea, vao théi ky gié mia dén, bac (31,7
x 10° 1€ bao.mt"); miia kk6, vao thoi ky gié mita tdy ncrm (24 7x1 te bao.ml
!); giai doan chuyen tiép gi6 mua (18,5 x 10° te bao.mI!; v thip nhdt vio mia
khé, thoi ky gié mita déng bic (15.8 x 10° € bao. ml’) Mgt dg vi khuén bién
ding khic nhau & ting mat va ddy. Mdr dg vi khuan & tang mét giao dgng
manh tir 3.4 + 10.0x 10° dén 32,9 + 28.7) x 10° té bao.ml, nhung it bién déi
hon @ [ang day fir (13.7 £ 4.4) x 105 dén (242 12.)x 105 1 bao.ml”. Mt
5 vi khuin cao trong thi diém 6 6 mudi gmm (31-32 %a) va nhiét &g thip
(25,5-26,5°C). Vi khudn HNA gidm dén tir miva miea dén miva khé, va ting lai
véo cudi mia khé, thoi gian ¢6 gié miwa tdy nam. Vi khudn HNA luon c6 mdt 45
cao hon vi Hman LNA (>30%). Khdo sdt qua kinh hién vi hupnh quang cdc
dang vi khudn khdc nhau cho thiy thanh phén cdc logi vi khudn c6 bidn dpng
theo mita. Nhom cdu khudn luén chiém ty ié cao nhdt qua cdc mia (blen dong
tir 61,0 -76,7%)

SEASONAL DYNAMICS OF FLOW CYTOMETRIC CHARACTERISTICS OF
BACTERIOPLANKTON IN NHA PHU, BINH CANG AND
NHA TRANG WATERS

Abstract:

This paper presents seasonal variation of planktonic bacterial density along
the transect from Nha Phu lagoon to Bink Cang and Nha Trang bays in 2009-
2010 with the application of flow cytometry and fluorescent microscopy
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technique. Yearly average bacterial density were from 5.0 — 103.0 x1 & cells
ml' and showed clear different among i and sampling moths.
Bacterial density reached the highest peak in December (57.0 % 18.0 x 1 0’ cells
ml') and another smaller peak in July. Bacterial density were high during wet
season with northeast (NE) monsoon and dry season with southwest (SW)
monsoon, 31.7 and 24.7 x 16° cells mt* respectively; and low during the dry
with northeast monseon and dry 'with transitional monseon (from NE to SW),
15.8 and 18.5 x 10° cells mi” respectively. There is also different in density
between surface and bortom layes of water column where stronger variation at
surface (13.4 + 10.0 — 32.9 £ 28,7 x 10° 1€ baoml?) than at bottom layer
(13.7+ 4.4 - 24.2 = 12.1 x 10° cells ml'). There were negative correlation of
bucteria density with salinity and lemperature while positive with suspended
matter concentration, especially at stati in Nha Phu lagoon. Higher
bacterial densities were associated with salinity from 31-32 % and
temperature from 25.5-26.5 °C. The HNA bacteria density decreased from wet
to dry seasons and always contributed larger proportion (>50%) comparing to
LNA bacteria. Investigation on fluorescent microscopy showed there were
mainly 4 tvpes of bacteria morphology including cocoid, rode, commar and
spiral shapes. Ratio (%) among shese groups showed clear different between
seasons. The cocaid bacteria contributed the largest proportion (61.0 -76.7%)
among others.

1. MO PAU

Trong cic vi sinh vat bSén, vi khuln chiém vu thé boi sy phong phu, da dang va hogt
ddng trao doi chit. Vi khuin bién déng vai tro quy_/ét dinh trong phén ity cdc chat him co
vd chu trinh cia cic chit dinh dudng, chiing ¢6 thé phén hiy tat ca cac hop chit hitu co
ahién va ning cao higu qué dinh dudng cla ca ludi thic an & bién va céc qud trinh quan
trong (vi dy, niing suat cia agdnh thiy sén, sin xudt lugng carbon & ddy bién(Karl, 2007).
Hién nay, cé nhiéu nghién ciru vé vi khuén trong hé sinh thai bién va nude ngot d chin
ring cdc qudn x¥ vi khuin thudng bi chi phdi béi cac nhém phén loai rat khdc nhau va b
céc yéu 10 méi trudmg khic nhau (Schauer va cs., 2000). Alavandi {1990) cho ring phin b6
cta vi khuin phu thuéc vio sur thay déi vé nhiét d nwéc, 46 man va yéu 1é héa 1y khie,
Bouvier & del Giorgio (2002) chitng minh sy phan bd ctta cac nhém vi khudn r rang theo
gradient 49 man c6 lién quan dén lugng mua hay diéu kién thuy van, Rheinheimer (1997)
¢ling da chi ra ring thanh phin cla cic quin xa vi khudn nudi cly lien quan chit ché vdi
nhitng thay déi 46 mén & céc cita séng, )

FCM), duorc sit dung phé bién ¢ nhidu noi trén thé gidi. Nguoi ta phén biét vi khudxd
ban dya trén viée nhudm mau hitynh quang nucleic acid. CFM di tro thanh mdt tro!fg‘
nhitng céng cy manh nhét d& nghién ciru cde quin X3 vi sinh V4t tw nhidn. CEM cd the &
dang ap dung dé dinh lugng vi khuén tdn tai trong mdt méu, dinh lugng chinh xdc sf lugng

Ngéy nay, phuong phap nghién ciru vi khuén bing miy do dong té bao (flow cytometry,



Tiéu ban Sinh hoc va ng-uén Jot sinh vit Bién 271

vi khu'fl.n séng, chét, véi dd chinh xic cao va nhanh hon so véi phuong phap dém bfmg
kinh hién vi quang hoc huynh quang.

Cac nghién otru trén FCM da cho théy ¢6 st tdn tai cia hai nhém vi khudn khéc nhau,
dic trung boi him lugng acid nucleic cao (HNA) va ham lugny acid nucleic thdp (LI\A)
Co nhing gia thiét cho rang ty 18 HNA/LNA ¢6 lién quan dén nhitng bién ddng cia quin
the, nhung chua xdc dinh dwge d6 1 d¥c trung cla nhimg nhém quén thé khac nhau lmy la
cac gial doan sinh 1y khac nhau cia vi khudn (Jochem va cs. 2004, Longnecker va cs.

2005, Moran va cdng sir, 2007). Buovier va cdng sy (2007), cha thay mic di HNA/LNA
c6 mit trong héu hét cac miu, nhung cAuhink co ban CFM thay ddi rit nhiéu trong h¢ sinh
thai khéc nhau.

Trén lhe pidi, trude tinh hinh bién @31 khi héu, cdc nghién citu vé sinh thai va da dang vi
khuan bién la rit quan trong. Theo ly thuyel nhiét 6 tang s€ lam tang hoat dong tiét enzim
vi cudi ciing 1a mit 46 té bao cao hon. Anh hudng cia khi hiu néng 1én trén vi khudn di
dudng co thé kiém tra duge thdng qua nhing thay ddi da dang, d6 phong phi hofic hoat
dng cia ching vdi su thay ddi nhiét d trong nhing didu kién tr nhién hién nay. Trong
phin tich ¢da Li va es. (2004) va Apple va cs. (2008) cho thdy i 18 sinh khdi vi khudn vi
thue vit phi du tang 1En ty 1€ véi tang nhiét d6.

J Viét Nam, nghién ciru vi khudn & bién chira duge quan tam nhidu. Qua cdc dé tii
nghién ciru cia Vién Hai Dueng Hoc trong nhung nim 2001-2006, & cic vung bién ven by
nam trung bd va nam bg, cho thiy s8 lizgng vi khuin rit cao & nhitng ngudn nudc bi 6
nhiém (Vo Hai Thi va cs. 2001, Duong Van Thiing va cs. 2003, Lé Lan Huong va cs.
2006), dac bidt 14 céc vi khudn gy bénh (V5 Hai Thi vi cs. 2003).

Bai bio ndy nhim tim hiéu cic bién dong cua cic yéu 16 thai tiét (mba) ctng véi mdi
trzdng (nhiét ¢, dé min, d¢ duc) anh hudng dén mat 4o va thanh phan vi khuan phi du
nhu thé ndo trong thity vire Nha Phu, Binh Cang va Nha Trang.

II. MAU VAT VA PHUONG PHAP NGHIEN CU'U

Céc miu vt sit dung fir chrong trinh thu mau cda dy 4n ClimeeViet (Vién Hai Duong
Hoc). Miu duoc thu tir thing 8/2009 dén thang 7/2010, & 5 tram theo mat cat tir dinh dam
Nha Phu ra ngoai giita vinh Nha Trang (Hinh 1} ¢ tang mit va tang gin day, 15 mL miu
duge rit ra tir cic chai thu miuy, loc qua ry c6 mit {uéi 20 pm va chira trong cic lo v6
tring ¢6 dung tich 1,5 mL. Miu duge co dinh bang 10 p! dung dich paraformaldehyde bio
hoa, Mau sau khi ¢ dinh dirge dé trong dicu kién nhiét do thudng trong 10 phit va sau 46
nhanh chéng ¢6ng lanh trong nito 16ng. Sau d¢é ching duge luu trir déng anh & -30°C cho
dén khi phin tich.

St dung phuong phap dém bang mdy d:m dong té bao (flow cytometry) FACS Canto IT
dé khio sat bién dong s6 hugng vi khuan tong thé va bién ddng thanh phan vi khudn HNA
va vi khudn LNA. MAu duge r& dong & nhiét do phong, sau d6 nhugm SYBR green If
(Molecular Probes) 10 philt, pha lodng véi mede cat (khi cén thidt), thém vio dung dich
bead (Trucount, BD), sau d6 chay miu bing may flow cytometry (Marie va cs. 1997).
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Sir dyng kinh hién vi quang hoc huynh quang dé khio st cac hinh dang Vl khuén khic
nhau vi bién dong ti 18 cia chiing. Méu duge 13 dong, 0.5 mL duge loc m3u qua méng
Whatman Anodisc (duémg kinh 13 loc 0.02um, duémg kinh méng loc 19 mm), nhuém biing
SYBR Gold {Molecular Probes) 10 phit, sau 6 dat mang dé loc trén Jam kinh cd chuz
dung dich cityflour va diy lai bing lamen (Chen & Wang 2007) vA quan sét bing kmh hién
vi hitynh quang Leica DMLB & 4§ phong dai 1000x.

Khu vuc nghién ciru chju anh huong cia khi hau gio mua nhigt déi va ¢ 2 mia mua vi
kho 13 rét nén ¢6 the chia céc giai doan voi dnh hwémg khi hdu kbac nhau nhu sau:

+ Mtia musa, gié miia déng béc, ki hidu: mwa, DB - gdm thang 9-12/20609.
+Miia kho, gio mia dong bic, ki hiéu: khd, DB - gbm thang 1, 2, 3/2009.

+ Miia kh, giai doan chuyén tifp gi6 mia, ki higu: khd, CT ~ gbm thang 4,
5/2010.

+ Mia kho, gi6 mia tay nam ki hiéu: khé, TN ~ gdm cac thang 8/2009 va 7/2010.
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1L KET QUA NGHIEN CUU;
IL1. Bién dgng mit 43 vi khudn phi du theo mila

Mar do vi khudn trong todn khu virc nghién ciru dao ddng trong khodang 5. 10°-103.10° té
bao. ml”, Mit do vi khuin cao nhit ghi nhan dugc trong thang 12 14 57,0 x10° té bao.ml"
(500 - 66, 6 x 10° té bao.ml" ) Dinh cao thit 2 ghi nhan trong thing 7 dat 32.3 + 14,0 x 10°
1é bao.mi™! (19, 3-51,6 x 10° té bao.ml™). Nhitng thang con lai, mat d6 vi khuin thip (7,14 x
10° - 20,05 x 10° té bio.ml™") (Hinh 2).

So sénh cc thiy vic khéc nhau bao gdm dam Nha Phu (tram 4, 5), vinh Binh Cang
(tram 2, 3), va vinh Nha Trang (tram 1) cho thﬁy bién déng nam cia mét 46 vi khuin pht
du & cae thiy vuc ndy 14 khd tuong ty nhau (Hinh 2). Diém khéc bist trong blen doéng nim
¢ ddm Nha Phu Ia mft 43 vi khufn cao hon hin trong thang 10/2009 va thip hon trong
thang 7/2010 so véi hai thiy vuc con lai.
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Hink 2; Bién dong mardg vi khudn trung binh theo cdc thang thu mdu cia toin khu viec
nghién ciru (hinh trdai) va cde thity viec khde nhau (hinh phai)

Mit dé vi khuin cao hon trong mua mua, thdi ky gié mia dong b%&c (3138 + 26,0 x 10°
té bao.ml" )va mua kho, thoi ky gié mua tdy nam (24,8 + 13,8 x 10° t& bao.ml” ), thdp hcm
trong thai ky chuyén tiép gi6 mia tir dong bic sang tiy nam (18,5 + 8,3 x 10° le bao.ml)
vi thip nhdt trong mia kho, théi ky c6 gio mia dong bic (158 £6,6 x 10° ¢ bio.ml™).
Mét d6 vi khudn trong tht ca cac miia déu khéc nhau (t-test, p<0.5).

I1.2. Bifn djng mat 43 vi khufn mit cit

Trong thm glan gi6 mba déng bic & ¢ mia khé vi mia mua, thi gian mia khd,
chuyén nep gi6 mila, m4t 4% vi khudn déu ¢6 xu hudng gidm din it trong b ra bién, rigng
trong mua kho, thdi gian c6 gi¢ tiy nam thi mat 49 vi khudn ¢6 xu hudng nguge lai, tang
tit trong bér ra bién (Hinh 3).

IL3. Bién dgng mit d{ vi khudn phi du gira ting mat va diy
Bién déng mit 4§ cua vi khudn & tang mit rét cao tir (13,4 + 10,0) x 10° dén (32, 9’1

28,7) x 10° t& bao.ml”, ; trong khi & thng déy it bién ddng hon ti (13,7 = 4,4) x 10° dén
(24,2 +12,1) x 10° té bio.mlI" (Hinh 4).
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Hinh 4. Bién dpng mdt 45 vi khudn theo ang mét va ddy (¥* khdc nhau p<0.1; * khic

nhau p<0.5, T-test)

Mat dd vi k’hu;in tAng mijt rt cao vio mia mua, thoi gian c6 gié Déng Bic (32.94 +
28.70) x 10° 1 bao.mI" vi mia kho, thdi gian c6 gio Tay Nam (31.44 + 15.49) x 10° 2
bao.ml™" vi cao hon & tang day. Mat dd vi khuan & 1ang m3t va ddy khong khéc nhau trong
céc mita con lai. Bién dng m3t 49 vi khufn trong khu vyc chiu sy chi phéi cia bién dong
tal tang mat.
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Hinh 5. Biéu db phtm tich ﬂowcytumetry biéu dién phan b6 cic nkém vi khudn ctia tram
IB-théng 5-2010, G tdng mgt vd tram 5-thing 12-2009 (HNA- vi khwin ¢6 hdm legng acid
nucleic cao; LNA- vi khudn c6 him hegng acid nucleic thdp, bead — hat cdu)

I1.4. Bién d§ng cAc nhém vi khnin HNA va LNA

Céc nhém vi khudn HNA va LNA bién dong khdc nhau theo mia va trem (Hinh 5). Ty
1§ phén tr¥m cia vi khudn HNA cao hon vi khudn LNA v luén trén 50% qua céc moa. Ti
12 mét 4§ cta vi khudn HNA vi LNA thay dm qua cdc mua, tj 1& vi khuén HNA gism din
tir mia mua dén mna khé va ting lai vao cudi nmia kb, thi ky co gié mia tiy nam.

ILS. Anh' hiémg cia cic yéu tb nhiét 45, 49 man, 49 dyc dén mjt dp vi khuin phi du

Két qua ching t6i thu dugc cho thiy mat 4o vi khuan cao nhit & khoang nhiét d¢ 25,5-
26,5°C, 46 muodi 31-32%o. Tuong quan gitta cic yéu tb ndy voi mat 45 vi khudn gidm dén
tr dinh d3m Nha Phu dén vinh Nha Trang. O tram dinh dAm (tram 5) hé s6 twong quan
gilta mét 49 vi khudn va d min, nhigt 49 va do duc lén lirgt 14 -0.9, -0.4, v2 0.7; tram 4 14
04, 03 vi -0.6; tram 3 chi ¢& twong quan thép voi nhiét 86 tai lﬁngmﬁt (-0.5) va 46 duc
tai tnng 44y (0,5). Trgm & vinh Nha Trang (tram 1B) 1 trgm sém nhét (43 siu 32m) thi mét
45 vi khun khéng o6 trong quan manh véi cac yéu tb khao st & thng mit, & ting d4y lai
6 trong quan duong véi df min (0,5) va tuong quan dm véi d9 duc (-0,5).
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11.6. Bién déng mua ciia ti 1¢ cic dang té bao vi khuén khic nhau

Khao sat ti 1¢ % cac dang vi khudn khac nhau bao gom céc chu khudn, phay khuau, true
Kkhuén va xoén khuan (Hinh 6) cho thiy ¢6 bién déng 15 rét theo mila, trong 6 bién dong
thanh phan vi khufin tir mia kho, giai dogn chuyén tip gi¢ mia qua cac mita khéc 1 1d nét
nhit (Hinh 7). Chu Kkhuén luén chiém ty 18 cao nhdt qua cdc mia (bién dong tix 61,0 -
76,7%).

Hinh 6. Cédc dang hinh thai vi Khudn chup qua kinh hién vi huynh quang, thuoc 10 pm, a -
xodn khudn, b - phdy khudn, ¢ - truc khudn, d - cau khudn.

Trong théi gian gid mia dong bic & ci mila mua va mia kb, mila khd ¢$ gid tAy nam
ty 18 vi khudn dang chu chiém wu thé nhét (trén 70%), sau d6 1a phéy khuin (bién dong
16,1-19,4 %), sau o 1a ty 1§ tnre khudn (bién ddng tir 3,54-5,89%), sau do 12 ty 1€ xoan
khudn it nhit (bien dong fir 2,6-3,6%); riéng mua kho, giai doan chuyen tiép gi6 mia thi ty
1§ cac thanh phan vi khuin véi ciu khudn vén 1a chiém wu thé nhat nhu'ng chiém tylé thap
hom céc mia khac(61,0%), thay vao dé 1a cée ty le que khuan, xofn khua.n tang 18n (15,8%,
7,3%); Ty 1¢ phiy khuin trong quén hop vi khudn ciing tuong dbi én dinh (bién dong ti
16,12-19,35%) qua cac mia (Hinh 7).
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Mita mua, g6 mia dong Bac Miia khé, gié mia déng bic

Mua kho, chuyén tiép gio mua Mia khé, glé mua tay nam

Xoan 73

Hinh 7. Bién dgng ty 1€ % cdic dang vi Khudn: xodn khuén, phdy khudn va triece khudn khdc
nhau theo cac mia.

II1. THAO LUAN

Mat d6 vi khudn tir khu vire nghién ciru bién déng tir 5.10°-103.10° té bio. mI™ 1a phu
hop voi nhung nghién ciru trude ddy, nhét 13 & khu vyc nhigt d6i (Jochem va cs. 2004) hay
khu vyre cira séng nhiét ddi (Jochem 2003). Theo Whitman va cs. (199 ) Jochem (2003),
Jochem va cs. (2004) mat d¢ vi khun phi du & bién trung binh tir 10°-107 té bao.m!"!

Bién dgng mat d¢ theo mua cua vi khudn duge khao sat tir nhiéu nghién ciu truge day
vi ¢6 lién quan dén nhiét d6 nhu mit d6 cao ghi nhan trong nhitng thing mua hé va thip
trong nhung thing mua déng (Li 1998, Stemberg va cs. 2001, Alonso'Sdez va cs. 2008,
Garneau va cs. 2008). Thay dbi mét do theo mia c6 thé do sy thay déi vé trao dbi chit ciia
vi khuin (Kirchman va cs. 1993, Carlson & Ducklow 1996). Két qua khio sit mat d6 vi
khudn trong vung nghién ciru ciing cho thay mat d¢ vi khudn bién dong theo mia va bién
dong theo cdc thing trong nam. Mua mwa cé mét d§ vi khuén cao do lwong vét chét hiru co
dugc tai ra bién nhxeu hon cung cip lugng cacbon dbi dio cho vi khuin. Ddng thoi voi
luvng cac bon tir dit lién, sinh trucmg cua tdo trong thiy vyc cling cao trong mila mua nén
on bb sung thém cho hé tir ngudn cacbon ndi tai trong thiy vuc. Céc mua kho tir thang 1-
thing 3 ¢6 gié mia déng bac thiy vuc khdng nhan duge nguou vit chét hiru co ddi gido tir
ddt lién va nhiét do nuéc bién thap 1a nhitng nguyén nhan din dén mat 46 vi khudn khéng
cao. Trong théi ky gié mia chuyén tiép (thang 4-5), mét dg vi khudn ¢6 cao hon vi nhitng
con mua tiéu man trong thoi ky ndy cé thé cung cap mQt luqng Vit chit hiru co dang ké tir
dit lién. Trong nhirng thing mua hé (thang 7-8) c6 gié mia tdy nam mét df cia thyc vat
phi du thudng cao (HS vin Thé & Nguyén Ngoc Lam 2005, Nguyén thj Mai Anh vi Poin



278 Hgt nghi Khoa hoc v Cdng nghé bién toén quéc ln thit ¥

Nhu Hai 2005, Nguy&n Ngoc Lam va cs. 2006) nén tuy khdng dugc bd sung vat chét hin
co tir dit lién do mua ma ¢6 thé chinh tir nguon san sinh trong thiy virc md mdt dj vi
Kkhun dat dinh cao thiz 2 trong nam.

Wang va cs. (2007) khdo st nhiét dd ting trudng t6i wu cho vi khudn phi du bang nusi
cay cho thiy khoang nhiét d6 t6i 1z cho sinh tredng 13 20-30 °C. Trong khio st cta ching
161, mit d§ cao cia vi khuin thuong ghi nhén trong khoang nhigt d6 25,5-26,5 °C trong khi
bién d6 dao ddng nhigt d6 nude bién trong théi gian_ khao satla 23- 33°C. M4t d6 cao cua vi
khudn con ghi nhin trong mua mua nita nén co thé thay ring vi khudn ¢6 diéu kién sinh
trudmg t5t nhét trong thdi ky miia mua (lugng vit chét hitru co cao) vé trong théi gian ]
nhiét 49 thich hop.

Troussellier va cs. (1999) Gasol va del Giorgio (2000), Lebaron v cs. (2002), Servais
vi cs. (2003) cho ring céc té bio HNA cd trao dm chit va ty 18 tang tmcng dic biét cao
hon so v6i cée t& bao LNA, vé nhiing thay dm vé 46 phong phit cua vi khufn thudng lidn
quan dén nhiing thay d3i ciia nhém HNA. Két qua cua chung t6i v& thanh ti 1& vi khudn
trung hop véi nhing quan didm trén cho thay ty 1& vi khudn HNA ludn cao hon vi khuan
LNA va ludn trén chigm trén 50% so véi vi khudn LNA. Tuy nhiéo ciing c6 mdt s6 Qquan
diém khac cho ring cic té bdo LNA ciing c6 thé hoat ddng, v thim chi chiém wu thé quin
x4 vi khuin phii du ¢ bién (Zubkov va cs. 2001, Jochem va cs. 2004},

L& cam on

Cényg trinh nay 1a mét trong cic ndi dung nghién ¢iru ¢ia dy dn CLIMEEViet (2009-2011).
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