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KHA NANG SUDUNG CAC NGUON NITO VO CO CUA VI KHUAN
QUANG HOP PHAN LAP PUQC O VIET NAM
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Vién Cong nghé sinh hoc
DIETHELM KLEINER

Truong dai hoc Téng hop Bayreuth, CHLB Diic

Giong nhu nhiéu loai vi khuin khac, vi
khuin quang hop (VKQH) thuong st dung
amon 1lam nguon nito cho sinh trudng va mot s6
loai ¢6 kha nang st dung nitrat lam nguén N
[1]. R4t nhiéu lodi thuoc nhém vi khuin tia
khong luu huynh c¢6 kha nang c¢6 dinh nito phan
tir [2]. Cac nguon nito dugc hap thu vao trong t€
bao bang nhiéu con dudong khic nhau tiy thuoc
hé théng enzym ctla timg loai va su diéu chinh
hoat dong cua cic enzym nay tuy thudc vao su
can bang NH," giita bén trong va bén ngoai cua
t€ bao [3]. Su dong héa NH," xay ra trong t€ bao
nho hé thong enzym phu thudc nang luong khir
glutamin synthetaza/glutamat synthaza (GS/
GOGAT) khi néng d6 amoén trong moi trudong
thap, con khi trong moi truong du thira amon thi
enzym glutamat dehydrogenaza (GluDH) duoc
tong hop dé thay thé hay bé sung cho hé thong
trén [3].

Trong nhitng nam gan day, & nuéc ta VKQH
da dugc phan lap va nghién ctu trong cic
chuong trinh nghién ctu co ban vé da dang sinh
hoc va dinh huéng cho viéc ting dung ching [4,
5, 6].

Trong bai bdo nay, ching toi trinh bay cic
két qua nghién ctu vé kha nang trao déi nito vo
co ctia mot s6 chang VKQH tiéu biéu phan lap
duoc.

I. PHUONG PHAP NGHIEN CUU

Do6i twong nghién ctu la 10 chingVKQH
duoc phan lap tr cac thuy vuc tich ldy nudc thai
giau hitu co va nito lién két, 2 ching VKQH c6
nguén goc tir nudc bién 12 Rhodopseudomonas

acidophila 24 va Rhodobacter capsulatus SL,
nhan tr Truong dai hoc Thanh Pao (Son Dong,
Trung Quoc). Ching dugc nuodi trong moi
truong AT [7] 16ng hay thach duéi anh sdng dén
sgi dot & nhiét do 28°-32°C va khi quyén nito.

Su sinh trudng cia ciac chingVKQH dugc
quan sét trén dia thach hay dénh gid bang mat
do quang hoc dich nuoéi trén mdy quang phd tai
budc séng 660 nm.

Ham lugng amon (NH,") duge xac dinh theo
phuong phap microbiuret [8].

Hoat dong clia hé thong van chuyén amon
(NH,"-transport system) dugc danh gia theo hap
thu "*C-methylamin. Him luong '*C-methylamin
dugc xédc dinh bang phuong phap dém dong vi
phoéng xa theo nguyén ly nhap nhay long [9].

Kha nang c6 dinh nito phan to dugc xéac
dinh qua kha nang khir axétylen thanh étylen.
Luogng étylen tao ra duoc xdc dinh bang phuong
phap séc ky khi theo nguyén 1y ion héa ngon lira
[10].

Enzym dugc tach ra khai t€ bao nho thiét bi
pha méu French Pressure (Vién Vi sinh vat hoc,
Trudng dai hoc Téng hop Bayreuth, CHLB Diic)
& 4p suét 16000psi va ly tam & 13000 v/phit dé
loai xac t&€ bao.

Hoat tinh cua enzym glutamat synthaza
GOGAT (EC.2.6.1.53) va glutamat dehydro-
genaza GluDH (EC1.4.1.3) dugc danh gia theo
toc do oxy héa NADPH (hoac NADH) thanh
NADP (hoac NAD). Ham lugng NADPH (hoac
NADH) dugc xac dinh theo mat d6 quang hoc &
340 nm [11].

Cong trinh dugc ho trg kinh phi ctia Chuong trinh nghién ciu co ban.
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Hoat tinh sinh téng hop glutamin synthetaza
GS (EC 6.3.1.2) dugc danh gia thong qua phan
ung tao ra y-glutamylhydroxamat. Ham luong y-
glutamylhydroxamat dugc xac dinh theo hap thu
anh sang tai budc song 500 nm cta phic hgp
mau do(duge tao thanh khi két hop véi ion Fe -
III). Phuong phap xac dinh nay dua theo phuong
phap cutia Shaprio va Stadtman [11] c6 cai bién.

Ham lugng protein dugc xic dinh theo
phuong phap Lowry [12].

II. KET QUA VA THAO LUAN

1. Kha nang sit dung mét s6 nguon nito vo co
cho su sinh truéng cua cac ching VKQH

Céac ching thi nghiém dugc nuo6i cady trong
diéu kién ky khi trén dia thach dué6i khi quyén
nito va bé sung thém amon hoac nitrat (2 mM
theo N). O cong thic doi ching, nguén N chi 1a
khi nito phan t. Két qua theo doi sinh trudng
sau 4 ngay nudi cdy dugc trinh bay & bang 1.

Bdng 1

Kha nang sinh truong cua cac ching VKQH
trong mot s6 nguon nito vo co

Chung thi nghiém Nguon nito
N, | NH; | NOy
T, + ++ +
Ty, + ++ +
7 + ++ +
10I + + +
SH + ++ +
RV + + +
HP + ++ +
Pb + ++ +
DN + + +
40 + + +
R. acidophila 24 + + +
R.capsulatus SL, + + +

Két qua thu dugc cho thdy cac chung thi
nghiém déu c6 thé sinh trudng dugc ngay ca
trén moi truong chi chita nito phan tir la nguén
N. Diéu d6 néi 1én rang khi nito con déng vai
trd 1am nguon nito dinh dudng cho céc vi khudn
sinh truéng nho qua trinh ¢ dinh nito phan ti.

Kha nang nay & nhiéu loai vi khudn tia khong
luu huynh ciing da dugc dé cap t6i trong nhiéu
cong trinh cong bé trude day[1, 13].

Két qua con cho thdy tit ca cac ching déu
c6 thé sinh trudng dugc trén moi trudong cé bd
sung thém NO;. Theo khéa phan loai cua
Bergey [1], ¢c6 mot s6 ching thudc cic loai
Rhodobacter capsulatus, R. sphaeroides va R.
Veldkampii c6 kha nang dong héa dugc nitrat.
Su sinh trudng cua cac chiing VKQH ma ching
t0i quan sat duoc ciing c¢6 thé 1a do su c6 mat
cua nito phan tu [2, 14, 15].

Nhu da biét, amon 1a nguon nito duge su
dung rat ph6 bién boi nhiéu vi khuén, tuy nhién
két qua & bang 1 ciing cho thdy kha nang dong
héa amon cta cdc ching vi khuédn thi nghiém
khong giong nhau. Su sinh trudéng clia cac chiing
T,, T,;, 711, SH, HP, PD cao hon so v&i cac
chiing con lai. Su khdc nhau ndy c6 thé lién
quan tGi co ché diéu hoa chuyén héa amon hoic
chic niang van chuyén amon qua mang mang
tinh dac thu ching, loai [3].

Nhu vay, tir két qua néu trén cho thiy cac
chung VKQH thi nghiém c6 kha nang stt dung
nito phan tr cho sinh trudng va kha nang dong
héa amon khac nhau. Su ¢6 mat ctia cac ngudn
nito lién két c¢6 thé anh hudng manh t6i kha
nang c6 dinh nito.

2. Kha nang c¢6 dinh nito phan tir trong moi
truong chita nguon N vo co khac

Dé danh gi4 hoat tinh c6 dinh nito phan t
ctia cdc chung nghién cdu khi ¢c6 mat nguon nito
vO co khac, ching t6i nuoi cdy ching trong moi
truong AT 16ng chita amon hodac nitrat v6i nong
do 2 mM theo N. O cong thic d6i chiing, nguén
nito chi 1a nito phan tr. Sau 24 gid nuoi cay,
mau duge U voi GH, trong vong 20h va sau do
ti€n hanh xac dinh ham luong étylen tao thanh.
Két qua dugc trinh bay & bang 2.

Két qua thu duoc cho thay kha nang c6 dinh
nito phan tr cta cic chung rat khac nhau. Sau
24 gio nuoi cay trong moi truong cé chira amon
hoac nitrat v6i ndong do ban dau 2 mM (theo N)
thi qué trinh c¢6 dinh nito phan tir van xay ra &
tat ca cac ching. Hoat tinh enzym nitrogenaza
cla tung chung ciing khac nhau khi sinh trudéng
trong moi truong chda nguon N khac nhau va
cao nhat trong moi truong chi chita nito phan ti
lam nguén N. Su sinh trudéng cta tat ca céac
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chung manh nhit trén moi trudong chia amon.
Khi c6 mat nitrat, su tich lily sinh khoi cta cac
chiang T,, 711, PD va 40 gia tang trong khi hoat
tinh c6 dinh nito bi gidm han so v6i mai trudng
chi ¢6 nito phan tir. Hién tuong nay c6 thé lién

quan tGi kha nang dong hoa nitrat ctia cac ching
nay. Hoat tinh c6 dinh nito cling nhu su tich liy
sinh khdi cta 2 chung nuéc man R. acidophila
24 va R.capsulatus SL, déu khong khac biét &
cdc nguon N khac nhau.

Bdng 2

Hoat tinh c6 dinh nito phan tir ciia cac ching vi khuin quang hop trong méi truong
¢6 chita mét s6 nguon nito lién két

Chisé|  Moi truong N, Moi trudng KNO, Moi truong NH,CI
Chimg ™| 80D | sl | 39 | maprotcini| 274 | maproteinh
T, 0,419 26,87 0,470 1,100 0,630 4,900

Tp, 0,654 45,32 0,625 | 11,800 0,703 27,470

711 0,732 18,45 0,768 | 13,770 0,850 10,750

101 0,690 18,71 0,700 0,218 0,890 2,230

SH 0,759 2,07 0,679 1,910 0,818 0,718

RV 0,849 11,45 0,700 3,120 0,921 7,060

HP 0,633 41,24 0,570 9,730 0,876 23,250

PD 0,523 14,65 0,600 0,280 0,570 3,860

DN 0,648 48,93 0,593 | 26,110 0,677 28,380

40 0,493 22,70 0,548 1,020 0,700 11,100

R. acidophila 24 | 0,787 30,91 0,788 | 27,300 0,829 30,900
R.capsulatus SL, | 0,854 20,44 0,735 | 20,000 0,833 21,300

Nhu vay, qud trinh c6 dinh nito van xay ra
khi nuo6i cic chung thi nghiém trong moi truong
chita nitrat hay amon & nong do ban dau 2 mM
theo N. Theo nhiéu tai liéu cong bd truGe day thi
qua trinh c6 dinh nito phan tir rit nhay cam véi
cdc nguon nito lién két khac dac biét 1a amon
[16, 17, 18]. Pé xac dinh 4nh huéng clia nong
dd amon dén hoat tinh ¢6 dinh nito phan tir clia
cac ching VKQH nghién ctu, ching toi da
danh gia hoat tinh nitrogenaza sau 24h nuoi cay
chiing trong moi truong chita amon véi nong do
ban dau khac nhau. Két qua xac dinh ham luong
C,H, tao thanh sau 20h G mau véi axétylen dugc
trinh bay & bang 3.

Tur bang 3, ta thdy 6 nong do amon ban dau
2 mM, hoat tinh c¢6 dinh nito & hau hét cac
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chling thi nghiém déu bi giam so v6i moi trudng
chi chia nito phan tir dang khi. O néng do 5
mM NH," hoat tinh nitrogenaza & cac chung T,
PD, 40 va R.capsulatus SL, bi tc ché€ hoan toan,
trong khi van xac dinh duoc hoat tinh ¢6 dinh
nito & cac chung con lai v6i mic do suy giam
khac nhau so v6i méi truong khong chita amon.
Khi nong do amon trong moi truong ban dau
qua cao (10 mM), hoat tinh nitrogenaza & tit cac
chung nghién ctiu khong xac dinh duge. Két qua
nay khing dinh ring su c6 mat amon trong moi
truong nuoi cay da lam giam hoat tinh ¢ dinh
nito phan tr cua cac chung VKQH thi nghiém
va khoang nong do amon tc ché€ hoan toan hoat
tinh enzym nay khac nhau & cic chung khic
nhau.



Bdng 3

Anh huéng ciia ham luong amon ban dau dén hoat tinh co dinh nito phan tir
(nmolC,H,/mgPr/h) cta cac ching thi nghiém

Ham lugng amon (NH,)
Chiing ban dau (mM)

0 2 5 10

T, 49,38 40,77 7,50 0

T, 41,12 18,68 0,00 0

71 158,72 39,00 23,16 0

101 85,70 39,70 17,65 0

SH 79,70 47,85 16,03 0

RV 129,21 60,65 27,70 0

HP 149,36 81,40 45,95 0

Pb 80,21 12,26 0,00 0

DN 149,00 65,70 49,66 0

40 43,60 31,65 0,00 0

R. acidophila 24 127,10 113,20 13,81 0
R.capsulatus SL, 22,18 17,12 0,00 0

Dé xdc dinh su bién dong ca céc qud trinh
tich lily sinh khéi, ¢6 dinh nito phan tir va dong
héa amon theo thdi gian, chung dién hinh T, da
dugc nudi cay trong moi truong chira ham lugng

NH,* ban dau 1a 5 mM. Két qua theo ddi su bién
dong cua ham lugng amon va ham luong C,H,
tao thanh theo thoi gian cua chling nay duoc
trinh bay & hinh 1.

NH,* CH,
mM nmol/mgPr,
(mM) Aop (nmol/mgPr/h)
5+ 4 T 9
J—
45 1 / + 80
4T 170
35+
+ 60
34
+ 50
25+
T+ 40
2 4
15+ —a NH4CI T
11 —e— 0D 120
— —C2H4
0.5 + 110
0 N } } —_— - 0
0 12 24 36 48 60 72

Hinh 1. Bién dong cta qua trinh tich lily sinh khéi (AOD), nong d6 NH,*
va hoat tinh nitrogenaza ctia chung T, theo thoi gian
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Tir hinh 1, ta thiy hoat tinh c6 dinh nito gia
tang theo thoi gian nudi cay trong khi ham
lugng amon lai giam dan vi da duoc st dung
lam nguén N cho sinh trudng. Su bién dong nay
cling di duoc cdc nha nghién ctu trude day dé
cap t6i khi nghién ctu anh hudng cia amon dén
co ché diéu chinh téng hop nitrogenaza [15, 19].
Trong di€u kién thi nghiém da tién hanh thi hoat
tinh nitrogenaza ctia chung T, bat dau dugc gia
tang khi ndong d6 amon trong moi trudong nudi
giam xuong dén 2,3 mM (sau 12 gi® nuoi cdy)
va tang manh khi < 0,3 mM (sau 24 gio nudi
cay).

Giong nhu nhiéu vi khuin khac, amén 1a
nguén N wa thich cia VKQH va anh hudng
manh t6i kha nang c6 dinh nito phan tir & cac
chung VKQH phan 1ap dugc & Viét Nam. Miuic
do 4nh huéng nay tuy thudc vao chang, loai. Dé
tiép tuc tim hiéu vé kha nang sir dung NH,* clia
cac chung VKQH nghién cttu, ching toi da xac
dinh hoat tinh cia mdt s6 enzym tham gia vao
quad trinh dong hoa dang nito nay.

3. Hoat dong enzym cuia con duong dong hoa
amon trong VKQH

Amon dugc van chuyén vao trong t€ bao vi
khuan theo hai hinh thifc van chuyén: thu dong
theo gradient néng d6 (khi ham lugng NH,"
trong moi trudng cao) hodc van chuyén tich cuc
nho hé thong van chuyén NH," dac hiéu (NH,
transport system) khi nong do trong moi truong
bi gidm thiéu [20]. Khi ¢6 mat NH,* trong t&
bao, cac enzym tham gia vao qua trinh dong hoa
amon (GS, GOGAT, GluDH) dugc téng hop. Su
diéu chinh tdng hop ciing nhu hoat tinh ctia cdc
enzym nay lai phu thudc vao mitc do amon
trong t€ bao [3].

Chiing t6i da tién hanh nuoi cdy cac chung &
moi truong AT long chita ham lugng amon gidi
han 1 mM. Khi sinh trudng dat t6i dau pha ding
(4 ngay), t€ bao dugc tach ra khoéi moi truong
bang ly tam & 13.000 v/phit dé tién hanh xac
dinh hoat tinh ctia cic enzym. Két qua nay dugc
trinh bay & bang 4.

Bdng 4
Hoat tinh cac enzym cua con duong dong héa amon cua VKQH
Chung Hap thu 14CH31\.IH3 (mUG/gg)?Znin) mU/Gml;]]))rI/{min) mU/mgpSr/min)
(pmol/mgpr/min)
NADPH | NADH |[NADPH | NADH | Mg™ Mn**
T, 203 23 9 24 134 3,7 3,2
T, 50 8 0 10 8 41 40
711 45 23 0 17 43 56
101 68,2 12 16 0 12 52 72
SH 112,5 10 33 30 19 16,7 9
RV 29,4 9 9 29 37 14,3 5
HP 0 7 0 4 29 20 30
Pb 89,2 0 0 0 0 6 10
bN 127,8 13 11 22 88 45 75
40 42,9 0 0 23 196 5 24
R. acidophila 24 53,8 0 0 0 0 113 118
R. capsulatus SL, 0 22 10 23 36

Két qua & bang 4 cho thdy, trit 2 chung HP
va R. acidophila 24, hoat tinh hap thu "“C -
methylamin xac dinh dugc & da s6 cac chung thi
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nghiém, d6 1a bang ching vé hoat dong cta hé
thong van chuyén NH,* dac hiéu. Hoat dong clia
hé¢ thong nay & VKQH thuéc ho



Rhodospirilaceae ciing da dugc Kleiner va cs.
dé cap téi trude day [8].

Két qua thu dugc con cho thdy phan 16n céc
chung VKQH nghién cttu ¢6 chita day du cac
enzym cua con dudong dong hoéa amon, trir 2
chung PD va R. acidophila 24 khong quan sat
dugc hoat tinh cia ca GOGAT ciing nhu
GluDH. Tuy nhién, hoat tinh ctia 2 enzym nay
ciing phu thuoc rat nhiéu vao ngudn nang lugng
khtr duge st dung. Hoat tinh cia GOGAT phu
thuoc NADH khong xac dinh duogc & cac ching
T,, va HP trong khi chiing lai c¢6 biéu hién cta
hoat tinh enzym nay khi c¢6 mat chit khu
NADPH. Dic tinh ndy ciing c6 thé dugc st
dung trong phéan loai VKQH vi theo mot s6 tai
litu cong bo trude day thi GOGAT phu thudc
NADH duoc tim thdy trong Rhodospirillum
rubrum, Rhodobacter capsulatus..va GOGAT
phu thuoc NADPH dugc tim thay trong
Rhodopseudomonas acidophila, R. palustris..
[21, 22, 23, 24].

Hoat tinh téng hop clia glutamin synthetaza
GS déu dugc tim thdy & tdt ca cdc chung thi
nghiém. Tuy nhién, hoat tinh nay biéu hién & 2
dang: phu thuoc Mg™" (GS,,,) va phu thuoc Mn*"
(GSy) rat khdc nhau & cdc chiing. Ty 1&¢ GSy,
/GSy, > 1 6 cac ching T,, SH, RV, T}, trong khi
G cdc ching con lai ty 1& nay lai nho hon 1.
Theo Shaprio va cs. [10], Mg™ va Mn™ la co-
facto cia enzym GS & trang thai deadenylyl héa
va adenylyl héa tuong tng. Theo Cardenas va
cs., GS dugc deadenylyl héa la trang thai hoat
héa va ngugc lai khi & dang anylyl héa thi GS &
trang thai bat hoat [25].

Nhin chung, & cdc diéu kién ma ching toi
ti€én hanh thi nghiém, & cdc chiung VKQH
nghién ciu ton tai ddy di enzym cua cdc con
dudng dong héa amoén dic trung & t€ bao vi sinh
vat. Diéu d6 cho thdy du sinh truéng & diéu kién
nao thi ching ciing c¢6 thé théa man nhu ciu
dinh dudng nito theo nhiéu cach khac nhau.

1. KET LUAN

1. Cac chiing VKQH nghién ctu déu c6 kha
nang st dung nito phan tir lam nguon N cho sinh
truong. Qua trinh sinh trudng cua chiing khong
gia tang ddng ké khi bé sung NO; nhung phét
trién manh trén moi trudng c6 bé sung NH,".

2. Hoat tinh c6 dinh nito phan tlr clia cac
chung VKQH nghién citu kha cao sau 24h sinh
trubng vGi nito phan to lam nguén N dinh
dudng. Hoat tinh nay bi giam trong moi truong
nuoi chira NH," va bién dong ty 1& nghich véi
nong do NH,* ban dau. Con xdc dinh dugc hoat
tinh cd dinh nito & hiu hét ciac chung nghién
ctru khi nong do amon ban dau 1a 5 mM. Tat ca
cdc chiing déu khong biéu hién hoat tinh
nitrogenaza trong moi truong chita 10 mM
NH,".

3. O chang T,;, v6i néng do amon ban dau 5
mM, da phat hién dugc hoat tinh nitrogenaza khi
NH," trong moi truong giam dén khoang 2,3
mM va tang manh khi amon nho6 hon 0,3 mM.

4. C4c chiing VKQH nghién citu biéu hién
khac nhau vé hoat tinh ctia hé thong van chuyén
NH," dac hiéu. Pa xdc dinh duoc hoat tinh cta
cic enzym dong héa NH,": GS, GIuDH va
GOGAT 6 hau hét cac chung.
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UTILIZATION OF SEVERAL NITROGEN SOURCES BY
PHOTOSYNTHETIC BACTERIA ISOLATED IN VIETNAM

DO THI TO UYEN, TRAN VAN NHI, NGUYEN NGOC DUNG,
DIETHELM KLEINER

SUMMARY

Twelve strains of photosynthetic bacteria were cultivated on solid agar medium in absence or presence
of NH,* or NO;™ under nitrogen air condition. Their nitrogenase activity after 24h of cultivation in liquid
medium containing these components was determinated.

The activity of the GOGAT, GS and GluDH enzymes and the NH,*-transport system in cell-free extracts
of all strains were found.

The nitrogenase activity, biomass accumulation and NH," concentration were followed during the
growth of the strain T ,.

The obtained experimental results showed that all studied photosynthetic bacteria strains were capable to
fix N,. Ammonium and nitrate could be used for the bacterial growth and inhibited nitrogenase at certain
concentration.

Ngay nhdn bai: 6-6-2002

104



