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TOM TAT

Vi khuén lam 13 nhom sinh vat tién nhan quang ty dudng hién dang chua dugc chi trong nghién ciru vé kha ning
sinh tdng hop cac chét diéu hoa sinh truong ddc biét 1a IAA (Indole-3-acetic acid). Trong nghién ctru ndy, bay
ching VKL dang soi tir mét s6 thity vue & Thira Thién Hué da dwoc phan lap va dua vao méi trudng nudi cdy nhan
tao. Cac chung da dugc xac dinh thudc cac chi Anabaena, Arthrospira, Dolichospermum, Lyngbya, Nostoc va
Oscillatoria. Khi nuéi trong didu kién moi truong nhan tao, sinh trudng cua cac ching khac nhau 1a khac nhau.
Trong d6 ching Arthrospira sp. (ARH) cho thiy kha ning sinh truong t6t trong diéu kién nudi nhan tao mat do té
bao cuc dai dat 584,4 x10* TB/mL. Thém nita, cdc chiing VKL nghién ctru déu c6 kha nang sinh tong hop IAA
trong moi truong cd sy hién dién cua L-tryptophan voi nong d6 500 pg/mL. Chung Arthrospira sp. (ARH) va
Oscillatoria sp. (OSK) phéan 1ap duoc cho thay tiém ning san Xuét IAA ngay ca khi khong c6 tryptophan trong moi
truong nudi. B6 sung L-tryptophan vao mdi truong nudi cdy véi nong do 500 pg/mL lam ting dang ké kha ning
sinh tong hop IAA ngoai bao cua cac ching Arthrospira sp. (ARH) va Oscillatoria sp. (OSK).

Tuwr khod: TAA (Indole-3-acetic acid), L-tryptophan, vi khuén lam dang sgi, Thira Thién Hué.

MO PAU

IAA (Indole-3-acetic acid), 1a mét trong s cac hormone thue vat thudc nhdm auxin, dwoc biét 1a giup kich thich
kéo dai t& bao bang cach thay ddi cac didu kién nhuw tinh thdm loc, tng tinh thAm nwéc, gidm ap lwc thanh té bao
va téng téng hop thanh té bao. Ngoai ra, IAA con ngan chén va tri hoan hién twong sinh ly cla 14, thuc day sw ra
hoa va tao qué (Zhao 2010). M&c du kha néng sinh hormon thuwc vat dwoc biét dau tién 1a tir gidi thwe vat, ching
con duwoc phd bién & cac hé sinh vat & dat va nwéc khac nhw vi khuan (bao gém ca vi khuan lam), ndm va tao
(Costacurta et al., 1995; Martinez et al., 1997). Chét didu hoa sinh trwéng thwc vat dwoc tao ra béi hé vi sinh vat
& ré dwoc xem la cong cu cho sw twong tac véi thuc vat. Béng cach tiét ra hormone thwe vat, hé vi sinh nay da
thay ddi can bang hormon néi sinh & vat chl, bing cach dé ting cwéng sw phan chia té bao thuc vat, sinh
trwdng, tiét chat dinh dwdng va hd tro sy sinh trwéng cia ching (Glick et al., 1999). Cho dén nay, nhitng nghién
ctru vé vi sinh vat sinh hormon IAA tap trung nhiéu déi v&i nhém vi khuén.

Vi khuan lam (VKL) da dwoc biét 14 ngudn tiém ndng dé& san xuét cac chat ddng hoa thir cAp ma dwoc st dung
trong cong nghiép thuc pham, thirc &n chdn nudi, phan bén, dwoc liéu, my phdm va nhién liéu sinh hoc. Dac biét
vi khuén lam dwoc biét dén nhidu do c6 kha néng cb dinh ni to phan t& va dwoc st dung dé& Iam phan bon sinh
hoc (Islam et al., 2007; Sergeeva et al., 2002). Gan day, mot sb nghién ctru da cong bd mot sb loai vi khudn lam
c6 kha néng tiét IAA (Ahmed et al., 2010; Amarsinh et al., 2016). Tuy nhién, nhitng cong b vé& nhém déi twong
nay & Viét Nam van con han ché. Trong bai bao nay, chung téi trinh bay khao sat dau tién vé kha nang sinh 1AA
& mot sé chiing vi khudn lam dang sgi dwoc phan lap tr mét sb dia didm & tinh Thira Thién Hué. Két qua nghién
clru nay sé lam tién d& cho nhitng nghién cru tiép theo vé ng dung vi khuén lam trong san xuét phan bén
sinh hoc.

NGUYEN LIEU VA PHUONG PHAP
Thu mau, phan lap va diéu kién nuéi cay

M3u vi khuén lam duwoc thu tir dat va nwéc & mot sé dia diém thudc tinh Thira Thién Hué (Bang 1). Soi téo sau
d6 dwoc phén lap theo phwong phap tach té bao don hay sgi don. Cac sgi tao don dwoc tach bang micro-
pipette. Sau do, chung dwoc chuyén vao moi trucyng nuéi cly sach. Cac thao tac dwoc I3p lai nhiéu 1an cho dén
khi dat dwore nudi cdy sach tdo. Nudi cdy dwoc G trong méi trweng 1dng Z8 (Kotai 1972), chiéu sang bang dén
huynh quang v&i cwéng dd anh sang tir 1.500 - 2.500 Lux, chu ky chiéu sang la 12 gi&r sang: 12 gi¢ tbi. Nhiét do
dwoc didu chinh bing may didu hoa nhiét do tr 22 - 25°C.
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Xac dinh hinh thai va phan loai

Soi tdo dwoc quan sat dudi kinh hién vi huynh quang. Hinh thai t& bao duoc chup anh béng kinh hién vi co gén
may anh (Olympus CK90, Japan). Cac théng sb kich thuwéc té bao dwoc do st dung trac vi thi kinh. Hinh thai cta
chading vi khuan lam phan lap dwoc phan loai st dung phwong phap so sanh hinh thai dwéi kinh hién vi dwa trén
c4c tai liéu vé phan loai vi khuin lam (Komarek, Anagnostidis, 2005).

Sy sinh trwdng cla VKL trong cac diéu Iflen khac’nhau dwoc xac dinh béng cach wéc lvgng bién dgf)ng mat d{)’té
bao st dung phwong phap dém. Cac mau nudi cay da dwoc khao sat dong thoi hai ngay mét lan bang cach dém
té bao bang cach str dung budng dém Sedgewick-Rafter (Nguyen et al., 2007).

Xac dinh ham lwong IAA

Ham lwong IAA sinh ra trong méi trudng nudi cdy clia cac chiing VKL dwoc xac dinh bang phwong phap so mau
st dung thuéc thir Salkowski (Rahman et al., 2010). Dich nudi cay cac ching VKL trong méi trudng Z8 khong bd
sung va c6 bd sung L- -tryptophan (500 pg/mL L-tryptophan) & cac théi gian a khac nhau (6, 12, 18 ngay) & nhiét
dd 25 + 2°C, cwong d6 chiéu sang 1.500 - 2.500 qu v&i chu ky sang ti la 12:12 sau 12 ngay dwoc thu bang ly
tam & 10.000 vong/10 phut. Sau khi ly tam, dich néi dwoc str dung dé phan tich va xac dinh ham lwong 1AA. M6t
1 ml dich néi sau khi ly tam dwoc tron véi 2 ml thude thir Salkowski (2% FeCls 0,5 M trong dung dich HCIO4 déc)
va dwoc 0 30 phut trong téi & nhiét d6 phong. Gia tri OD clia mau dwoc so sanh va dbi chiéu véi dé thi chuan dé
dinh tinh va dinh lwgng IAA trong méi trwérng nudi cay theo don vi pg IAA/mL.

Xt ly théng ké

Cac thi nghiém duoc 18p lai 3 1an. Cac phan tich théng ké dwoc x& ly badng phan mém Excel.

KET QUA VA BAN LUAN
Hinh thai ching va phan loai

T cac mau nuwdc va dat thu thap tai mot sé dia diém & Thira Thién Hué, chung téi d& phan lap va dwa vao nudi
cly duoc 7 chiing VKLAé thdm do kha nang sinh IAA. Sir dung phwong phap so sanh hinh thai dua trén cac tai
liéu v& phan loai VKL, 7 ching VKL phan lap dwoc phan loai dinh danh dén chi. Cac ching VKL phan lap duoc
thudc cac chi Anabaena, Arthrospira, Dolichospermum, Lyngbya, Nostoc va Oscillatoria thuéc 2 b Oscillatoriales
va Nostocales (Bang 1). Mot s dac didm hinh thai hoc clia cac chiing VKL phan lap dwgc mé ta dwoc trinh bay
@ Bang 1 va Hinh 1.

Bang 1. Danh muc cac chung VKL phan lap tir mot sé dia diém & Thira Thién Hué

STT | Chung Loai Hinh thai Dang séng Thi glan thy Nguén thu miu
Oscillatoriales
. Soi gon xqén hinh sin, N 3/2019 Hb Muwng,
1| ARH | Arthrospirasp. | | h500"c6 & bao di hinh MU thanh phé Hué
Soi thang, cé vé bao, ; 2/2019 Hb Hoa My,
2 | LYA Lyngbyasp. | \pang 6 té bao di hinh Phu du Phong Dién
) . Soi théng, khéng vé bao, A 3/2019 .
3 OSK Oscillatoria sp. knhong cé té bao di hinh Phu du An Lwu, Phu Vang
Nostocales
4 | ANH | Anabaenasp. Seithang. co te bao S‘?Egrfgel’:]gat 2/2019 Pha An, Phu Vang
5 DLH Dolichospermum | Sogi théng,‘ d?i, co té bao Phu du 2/2019 An Luu, Pha Vang
sp1. di hinh
Dolichospermum |  Soi thdng, ngan, c6 té ; 3/2019 Séng Nhu Y,
6 | DNH sp2. bao di hinh Pha du thanh phd Hué
Soi cudn Xoan trong khi Song trén 2/2019 . .
7 NOH Nostoc sp. nhay, c6 té bao di hinh d4t ruong Phu An, Pht Vang

M6 ta hinh thai cac chung tao nghién ciru

Chung ARH- Arthrospira sp.

Tao dang soi don doc, trdi ndi, mau xanh lam, khdng cé vé bao, khong eo that & vach ngan cac té bao. Soi xodn
déu, c6 hoi thudn nho lai & phia d4u soi. Cac vong xodn cé chidu rong vao khodng 35 - 45 um, chiéu dai 46 - 65 pm va
ciing hoi hep lai v& phia dau tan cung cta sgi. Cac té bao tan cling thwong nhé hon va cé hinh nén. Cac té bao
con lai hinh try, cé chidu dai ngan hon chiéu rong, dudng kinh 4 - 4,5 pm, réng 4 - 6 pm (Hinh 1.a). Chang phan
lap c6 ngudn gbc tir H5 Mung, trong noi thanh thanh phd Hué vao thang 3 ndm 2019.
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Chung LYA - Lyngbya sp.

Tao dang SQi théng, khong phé&n nhanh, cé vé bao day va rd, khdng phan biét dAu dudi. Soi dai ngan khac nhau
c6 thé dai dén vai cm, mau xanh, dinh v&i nhau tao thanh dam. Té bao dinh dwéng c6 hinh try tron khéng c6 eo
that, khéng cé té bao di hinh. Té bao dau soi ¢ hinh non bet. Sinh san dinh dwéng béng doan tao. Chiéu réng ttr
8 -10 um, chleu cao té bao 2-3 uym. Gitra cac té bao dinh dwéng khéng c6 eo thét (Hinh 1.b). Chdng phan lap c6
ngudn gbc tir H5 Hoa My, Phong Dién, Thira Thién Hué vao thang 2 nam 2019.

Chuing OSK - Oscillatoria sp.

Tao dang soi thang, khéng phan nhanh, khong c¢6 vé bao, khong phan biét dAu dudi, sébng phu du. Té bao dinh
duwdng c6 hinh try tron khong c6 eo that, khong c6 té& bao di hinh. Chung OSK thugc loai Oscillatoria Sp. dang SO
dai ngan khac nhau, mau xanh den, chiéu réng tr 9 - 12 pm, chiéu cao té bao 2 - 4 um. Hai dau cla soi thudn
dan, 16i. Té bao dau soi hinh nén tir hoi nhon dén nhon. Gitra cac té bao dinh dwdng khong cé eo that (Hinh 1,
¢ va d). Ching OSK dwoc phan Iap tir An Lwu, Pha Vang, Thira Thién Hué vao thang 3 ndm 2019.

Chung ANH - Anabaena sp.

Soi thdng, moc don doc hay két v&i nhau thanh dam, mau xanh twoi, cé eo that & vach ngan ngang, cé khuynh
huwong bam trén gia thé. Té bao dinh duo'ng hinh cau hay oval hay tréng, chiéu ngang 3 - 4 ym, chiéu ding
2,5 - 4 um. Cac té bao dau soi hinh nén hay ciu (Hinh 1, e). Ching dwoc phan 1ap tir ruéng lua, Pha An, Phi
Vang, Thtra Thién Hué vao thang 2 ndm 2019.

Chung DLH - Dolichospermum sp1.

Soi thang, hodc hoi cong nhe; ngan hodc dai vai cm trong nubi cay, mau xanh twoi. Sgi khong phan nhanh; té
bao di hinh va bao t&r & gilra soi. Té bao dinh duéng hinh tréng, xép thanh dang soi thang, dau soi I6n nhé dan
& cubi soi, kich thwdc 5 - 8 x 6 - 10 ym. Bao t&r hinh cau don doc hodc chubi, dwdng kinh 6 - 10 pm (Hinh 1, f).
Chung DLH dwoc phan 1ap tir An Luu, Phi Vang, Thira Thién Hué vao thang 2 nam 2019.

Hinh 1. Hinh anh hién vi cac chiing vi khuan lam nghién ctru

a.Ching ARH - Arthrospira sp., b. Chiing LYA - Lyngbya sp., ¢ va d. Chiing OSK - Oscillatoria sp., e. Chiing ANH - Anabaena sp.,
f. Chling DLH - Dolichospermum sp1., g. Chiing DNH - Dolichospermum sp2., h. Chiing NOH - Nostoc sp. Thwdc do: 20 pm.
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Chung DLH - Dolichospermum sp2.

Soi thang, hoac hoi cong nhe; ngan ho&c dai vai cm trong nudi cdy; mau xanh twoi. Té bao dinh dwdng hinh
trong xép chudi, dau soi to tron cudi soi nhé, hoi nhon, kich thwéc 7 x 6 - 9 um. Bao t& hinh cau, don doc hodc
nhiéu bao t& canh nhau, dwong kinh 9 - 12 ym. Té bao di hinh dang hinh cau, dwdng kinh 7 - 9 ym (Hinh 1, g).
Chuing dwoc phan lap tir Séng Nhw Y, Thira Thién Hué vao thang 3 nam 2019.

Chung NOH - Nostoc sp.

Tan thanh I6p day, mau xanh hoi nga vang. Sgi khéng cé vé bao nhung tiét nhiéu nhay, eo that & vach ngan té
bao. Té bao dau soi hinh nén tu. Té bao dinh dwdng hinh tréng hay cau, chiéu ngang 4 - 6 ym, chidu ding
5 -7 um. Té bao di hinh & gira soi. Bao tt tao thanh 1 loat, hinh tring, kich thwéc 7 - 10 x 8 x 12 ym. Ching
dwoc phan 1ap ti rudng lta & Pha An, Phi Vang, Thira Thién Hué vao thang 2 ndm 2019.

Dic diém sinh trwdng clia cac chung VKL nghién clru

Déi véi cac nghién clru &ng dung, viéc xac dinh déc didm sinh trwéng clia cac chiing vi sinh vat 1a rét can thiét dé
lam co s& dinh huéng cho cac nghién ctru tiép theo. Cac chlng tdo nghién ctru sau khi nudi cay én dinh trong
moi trwong sach duoc tién hanh theo ddi dac diém sinh trwdng. Céc thi nghiém dwoc b tri sk dung moéi trwéong
dinh dwéng Z8 va diéu kién nudi nhw nhau. Bién dong mat do t& bao trong 2 tudn nuéi cdy duoc biéu dién &
hinh 2. T két qua theo dbi cho thdy, khi nuéi trong méi trwdng Z8 véi mat d6 t& bao ban dau trong khodng
5-6,32 x 10* TB/mL, cac chiing VKL nghién ctru dat cwc dai sau 8 ngay ngay nudi va thoi gian dat mat do té bao
cwc dai & cac ching khac nhau ciing khac nhau. Gia tri mat do té bao cuc dai dao déng lon tir 11,35 x 10* TB/mL
& chiing LYA dén 584,4 x 10* TB/mL & ching ARH.
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Hinh 2. Bwong cong sinh trwéng cua cac ching VKL nghién ciru
Kha nang sinh téng hop IAA cuia cac ching vi khuan lam

7 chiing vi khuan lam phan Iap tir mét sb dia diém & Thiva Thién Hué dwoc sang loc dé& xac dinh kha nang sinh
tdng hop IAA. Thém vao dd, anh huo’ng clia thdi gian G dén sw sinh tdng hop IAA cla cac ching nghién ctru
cing dwoc khao sat (Hinh 3). Két qua phan tich dwoc trinh bay tai Bang 2. Trong diéu kién nudi cdy mai trwéng
Z8 khong bd sung tién chét L - tryptophan, 02 chiing VKL Arthrospira sp. (ARH) va Oscillatoria sp. (OSK) c6 kha
nang sinh tdng hop IAA véi ham lwong IAA dat 6,36 pg/mL va 5,04 pyg/mL. Trong khi d6, khéng phat hién 1AA
trong moi trwdng nudi cay clia 5 ching VKL con lai LYA, ANH, DNH, DLH va NOH. O diéu kién cé b6 sung
L-tryptophan v&i néng d6 500 ug/mL trong méi trwéng nudi cdy, 7 chiing VKL nghién ctu nay déu cho thdy cé
kha n&ng sinh téng hop IAA sau 6 ngay t. Ham lwong IAA ngoai bao dao dong trong khodng 2,72 - 16,63 ug/mL.
Trong d6, gia tri cao nhét dat dwoc & chiing ARH va thap nhat & ching DLH.

Két qua theo dbi anh hwéng clia thoi gian G dén kha nang sinh IAA cho thdy cé sy bién déng v& ham lvong IAA
sinh ra theo thdi gian khac nhau déi vé&i tirng chiing. Béi véi chiing Arthrospira sp. ARH, ham lwong IAA dat cao
nhét sau 12 ngay U - 26,53 ug/mL. Dbi véi cac ching con lai, ham lwong IAA gidm sau 6 ngay U, tham chi khéng
con phat hién IAA sau 12 ngay U & cac ching ANH, DLH va NOH.

So sanh ham lwong IAA sinh ra & 2 ching ARH va OSK trong diéu kién cé hay khéng co tryptophan cho théy vai
tro tang cuong san xuat IAA cua tryptophan & cac ching nay. Ham lwong IAA tang gap khoang 4 lan doi voi
ARH va khoang gap 2 Ian ddi véi chiing OSK.
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Bang 2. Kha ning sinh tdng hop IAA cta 7 chiing VKL phan lap tai Thira Thién Hué

trong diéu kién khong bd sung va cé bd sung L-tryptophan (500 pg/mL)

"
Céng thirc Ngé;: “"9 | ARH | LYA | OSK | ANH DNH DLH NOH
Z8 khong b sung ) ) ) . )
L-tryptophan (500 pg/mL) 12 6.36 504
X 6 16,63 5,68 10,81 7,68 2,72 3,39 8,15
Z8 b0 sung L-tryptophan _ N _
(500 pg/mL) 12 26,53 2,72 9,44 2,62
18 3,6 - 5,15 - - - -

L - Tryptophan thwéng dwoc coi tién chat quan trong dé sinh tong hop IAA & vi sinh vat. Sw twong ddng vé cau
trac B - indol acetic acid va tryptophan la co s& cho gia dinh rang auxin co6 thé dwoc tdng hop tir axit amin nay.
Nhiéu nghién clru da cho thay kha néng sinh téng hop IAA & mot s6 ching vi khuan va VKL phu thudc vao sw
hién dién cta L-tryptophan trong méi truéng (Mehboob et al., 2010; Mazhar va Hasnain, 2011). Két qua nghién
clru nay rd rang da chirng minh dwoc ca 7 ching VKL nghién clru déu phu thudc Tryptophan trong sinh tdng hop
IAA. Thém vao d6, 2 ching Arthrospira sp. (ARH) va Oscillatoria sp. (OSK) cé kha nang sinh tdng hop IAA phu
thudc L-tryptophan nhung cé ciing kha nang tw san sinh IAA doc lap véi L-tryptophan. Két qua nghién ctru nay
cling tuo’ng déng vai cong bd clia Chittapun (2018). Sinh tdng hop IAA khéng phu thudc vao Trytophan dugc ghi
nhan & hai ching Nostoc la N. carneum TUBT04 va N. soc TUBO5 (Chittapun et al., 2018). Ngoai ra, hai ching
Anabeana c6 kha nang tong hop v&i ham Iwong IAA cao khi ching dwgc nudi cly trong méi trudng khong cod
tryptophan va dwoc nudi & didu kién chiéu sang lién tuc (Prasanna et al., 2010).
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Hinh 3. Bién dong ham lwong IAA trong dich nudi ciy c6 bd sung L-tryptophan
(500 ug/mL) & cac thei gian u khac nhau

KET LUAN

Bay chung VKL dang soi tir mot sb thuy virc & Thiva Thién Hué da dwoc phan lap va dwa vao mdi trwdng nudi
cdy nhan tao. Cac ching da dwoc xac dinh thudc cac chi Anabaena, Arthrospira, Dolichospermum, Lyngbya,
Nostoc va Oscillatoria. Cac chung VKL sinh trwedng sau 8 ngay nudi va thoi gian dat méat do t& bao cwc dai & cac
chung khac nhau ciing khac nhau. Trong do chiing Arthrospira sp. (ARH) cho thdy kha nang sinh trwéng tbt trong
diéu kién nudi nhan tao mat do té bao cwc dai dat 584,4 x10°TB/mL.

Cac ching VKL nghién ciru d&u c6 kha nang sinh tdng hop IAA trong méi trwdng cé sw hién dién cua
L-tryptophan véi ndng d& 500 pg/mL. Chiing Arthrospira sp. (ARH) va Oscillatoria sp. (OSK) phan lap dwoc cho
thay tidm nang san xuét IAA ngay ca khi khdng cé tryptophan trong méi trwéng nudi. Bd sung L-tryptophan vao
moi trwdng nudi cay véi nbng dd 500 pg/mL lam ting dang ké& kha nang sinh tdng hop IAA ngoai bao cla cac
ching Arthrospira sp. (ARH) va Oscillatoria sp. (OSK).

Théng tin tai trg: Nghién citu nay diroc hoan thanh trong khuén khé dé tai cap Pai hoc Hué md sé: DHH 2019-15 - 14,
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SCREENING ABILITY OF IAA PRODUCTION OF SOME FILAMENTOUS
CYANOBACTERIAL STRAINS ISOLATED FROM THUA THIEN HUE
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SUMMARY

Cyanobacteria are a group of autotrophic photosynthetic prokaryotes that have not been attached special
importance to the ability of biosynthesis of growth hormones, especially IAA (Indole-3-acetic acid). In this
study, seven strains of filamentous cyanobacteria from several water bodies in Thua Thien Hue were isolated and
grown in artificial culture. Identified strains belong to Anabaena, Arthrospira, Dolichospermum, Lyngbya,
Nostoc and Oscillatoria genera. When reared on artificial conditions, the growth of each strains is different. In
which, Arthrospira sp. (ARH) showed considerable growth ability under artificial culture conditions with
maximum cell density of 584.4 x10* cells/mL. In addition, all of the strains were able to biosynthesize IAA in
the presence of L-tryptophan at a concentration of 500 pg/mL. Arthrospira sp. (ARH) and Oscillatoria sp.
(OSK) strains shown potential for IAA production even without tryptophan in culture media. The supplement of
L-tryptophan into the culture media at a concentration of 500 pg/mL significantly increased capacity of
extracellular IAA biosynthesis of Arthrospira sp. (ARH) and Oscillatoria sp. (OSK).

Keywords: 1AA (Indole-3-acetic acid), L-tryptophan, filamentous cyanobacteria, Thua Thien Hue.
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