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MO PAU
1. Tinh cip thiét caa luan an

Sy sinh trudng va ning suat cua cly trong bi anh huong nghiém
trong boi cac yéu td stress sinh hoc va phi sinh hoc. Céc yéu té stress
sinh hoc nhu con trung pha hoai hoac vi sinh vat gdy bénh cho cay
trong. Cac yéu tb stress phi sinh hoc bao gom han han, &6 man, nhiét do,
kim loai nang va cac chét & nhidm hitu co. Trong sb cac yéu té stress phi
sinh hoc, d man anh huéng nghiém trong nhat va duoc coi 1a mot trong
nhitng yéu t6 han ché dang ké nhat ddi véi ning sudt ndng nghiép va an
ninh lwong thyc. Tinh trang xam nhap man dang lan rong trén toan cau
V6i toc do tang nhanh va lam ting nguy co mat an ninh luong thuc &
mot sé qudc gia. Cac khu vuc ddng bang cia An PO, Myanmar va
Bangladesh la nhitng viing san xuit lda gao 16n cua thé giéi dang phai
d6i mat véi mbi de doa nghiém trong vé an ninh lwong thyuc do dat ven
bién bi nhidm man. O Viét Nam, xam nhap man xuét hién khéng theo
chu ky & cac vung ven bién nhat 13 & ving Bong bang séng Cuu Long,
gay thiét hai 16n cho san xuat nong nghiép dic biét 1a lua nude. Theo
thdng ké nam 2015, woc tinh c6 khoang 35,5% dién tich trong lda 8 tinh
ven bién bj anh huéng. Xam nhap min ting ky luc trong nim 2016 giy
ra thiét hai 139.000 ha lta & ddng bang séng Ciru Long véi uéc tinh
ning suat giam 30-70%. Nam 2020, xam nhap man gay thiét hai khoang
34.600 ha thudc 4 tinh Ca Mau, Kién Giang, Bén Tre va Soc Tring véi
nang suat woc tinh giam tir 30-70%.

C6 nhiéu phuong phap khic phuc xam nhiém man nhu 14 xay dung
hé théng ngin man-liy ngot-tiéu (ng, tao ra cac gidng lda chiu man va
gia ting rung ngap man ven bién... Nhitng phuwong phap nay doi hoi
nhiéu thoi gian va kinh phi. Gan day, trén thé gisi ¢ nhiéu nghién ctu
ung dung vi sinh vat chiu man kich thich sinh trudng thuc vat (PGPB)
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dé giam thiéu tac hai cuia cac yéu tb stress sinh hoc va phi sinh hoc khac
nhau ¢ thyc vat. Két qua cho thay PGPB véi kha ning sinh axit indole-
3-acetic (IAA), 1l-aminocyclopropane-1-carboxylate deaminase
(ACCD), ¢6 dinh nito, phan giai phosphate va sinh siderophores... hd
trg cho cay trong chdng chiu vai stress man, co thé duoc sir dung dé cai
tao, niang cao niang suat cua cac hé sinh thai ndng nghiép ving dat
nhiém man.

O Viét Nam, viéc st dung PGPB chiu mian dé ting kha ning chong
chiu man cua cay lua con chua dugc chi y. Cac nghién ciru mai tap
trung vao phan 1ap cac chang vi sinh vat c¢é hoat tinh sinh hoc nhu ¢6
dinh nito, phan gai phosphate va sinh IAA... Chua c6 cac nghién cuu
danh gia hiéu qua cua vi sinh vat chiu man sinh IAA va sinh ACC
deaminase trong viéc hd tro cy lua sinh trudng va phét trién trong diéu
kién nhidm man, ddng thoi, chua c6 nghién ciru vé sy biéu hién cua céc
gen lién quan dén dap (mg man & cay lta do sy hd trg cua vi sinh vat. Vi
vay, luan 4n: “Nghién cizu tuyén chen cac ching vi khudn chiu mgn
c6 diic tinh kich thich sinh truwéng thuc Vit va tdc dpng dén biéu hién
gen lién quan dén ddp g mgn ciia cay lGa.” dugc thuc hién véi muc
tiéu va noi dung sau:

2. Muc tiéu nghién ciru

Phan lap, tuyén chon dugc cac chung vi khudn chiu min sinh chét
kich thich sinh truéng thuc vat (IAA, ACC deaminase, phan giai
phosphate, phan giai cellulose, cd dinh nito va siderophores) va nghién
ctu biéu hién gen lién quan dén dap ung man cia cay lda.

3. Ngi dung nghién ciru

1. Phan 1ap va tuyén chon cac ching vi khuin chiu min c6 kha

nang sinh chit kich thich sinh truong thuc vat nhu IAA, ACC
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deaminase, phan giai phosphate, phan giai cellulose, ¢6 dinh nito va
siderophores;

2. Panh gia kha ning ho trg cdy lua chiu min cta cac chung vi
khuan chon loc:

3. Nghién ctru sy biéu hién ciia cac gen lién quan dén dap tng véi
stress man O cay laa dudi sy hd trg ctia chung vi khuan chon loc;

4. Giai trinh tu hé gen caa ching khuan chon loc va xac dinh céc
gen lién quan dén kha ning chju man va sinh chét kich thich sinh truéng
thuc vat.

4.Y nghia khoa hoc va thuc tién ciia dé tai

Pé tai luan &n phan lap cac ching vi khuan chiu man c6 kha ning
sinh chat kich thich sinh truéng thuc vat, tir @6 lua chon duoc cac ching
vi khuén c6 kha ning hd tro cay lua sinh truéng va phat trién trong diéu
kién nhidm man. Két qua cua dé tai luan 4n c6 ¥ nghia phuc vu cong tac
tao ché pham sinh hoc, nang cao hiéu qua san xuit cay lda & cac ving
trng bi nhidm man. Két qua caa dé tai luan an ciing bod sung va lam
giau thém ngudn gen vi sinh vat hitu ich va cung cap cac thong tin vé
c4c gen chiu man & cay lua duoc kich thich bai cac chung vi khuan kich
thich sinh truéng thuc vat.

CHUONG 1. TONG QUAN
1. 1. Téng quan vé vi sinh vat kich thich sinh truéong thwc vat
1.1.1. Khai niém vi sinh vt kich thich sinh truéng thuc vit
1.1.2. Piic diém cia vi sinh vdr kich thich sinh truéng thuc vat
1.1.2.1. Kha ning cé dinh nito
1.1.2.2. Kha nang hoa tan phosphate
1.1.2.3. Kha néng sinh tong hop IAA
1.1.2.4. Kha nang sinh ACC deaminase
1.1.2.5. Khd nang sinh siderophores
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1.2. Vi sinh vat chiu min va co ché hd tro thye vat chiu min nho
PGPB
1.2.1. Vi sinh vdt chju mgn
1.2.2. Co ché hé tro thwe vit chiu man nho PGPB
1.2.2.1. Tich liiy cdc chdt tham thdu
1.2.2.2. Cdi thién sy hap thu chdt dinh dwéng
1.2.2.3. Sinh tong hop IAA
1.2.2.4. Sinh tong hop ACC deaminase
1.2.2.5. Exo-polysacaride
1.2.2.6. Hoat héa hé enzyme chong oxi héa
1.2.2.7. Tang cuong sw biéu hién cdc gen lién quan dén ddp 1img man
1.3. Su dap wng v6i stress man cia cay laa
1.3.1. Anh hwéng ciia stress man 1én cay lGa
1.3.2. Co ché dung ngp muéi ¢ cay lta
1.3.2.1. Can bang ngi mdi ion
1.3.2.2. Can bang &p sudt tham thau
1.4. Tinh hinh nghién ciru vé PGPB chiu man hé trg cay tréng chiu
man
1.4.1. Trén thé gigi
1.4.2. Tai Vigt Nam
1.15. Phwong phap phan tich hé gen bing cong nghé giai trinh tu
gen thé h¢ méi
CHUONG 2. VAT LIEU VA PHUONG PHAP

2.1. Nguyén vit liéu
2.1.1 Nguyén li¢u

Téng s6 66 mau gom 36 mau dit trén quan dao Truong Sa, 12 mau
dat va nuéc ven bién, 9 mau ré cay lGa, 9 mau ré cay dudc.
2.1.2. Héa chit, méi trwong va thiét bi



2.2. Phwong phap nghién ctru

2.2.1. Phwong phdp ldy mdu

2.2.2. Phén ldp cdc chiing vi khudn chiu mdn

2.2.3. Sang lgc cac ching vi khudn cé kha ning sinh 144

2.2.4. Sang lpc cdc chiing vi khudn c6 khi ning tong hep ACC
deaminase

2.2.5. Sang loc cdc chiing vi khudn cé khd ning phén gidi phosphate
2.2.6. Sang loc cdc ching vi khudn cé khd ning cé dinh nito

2.2.7. Sang loc cdc ching vi khudn cé khd ning phén hiiy cellulose
2.2.8. Khd ndng sinh siderophore

2.2.9. Phan logi vi sinh vgt

2.2.9.1. Xdc dinh mét sé dac diém vé hinh thai va sinh hoa

2.2.9.2. Phuwong phdp gidi trinh tyr 16S RNA

2.2.10. Anh hwéng ciia mét so yéu té dén sinh trwéng va tong hep
IAA ciia cac ching vi khudn chen loc

2.2.10.1 Anh hwrong cua pH va nhiét dg dén sinh truong cua cac chung
vi khudan chon loc

2.2.10.2. Anh hwéng nguén nito dén sinh truong va sinh 1AA cia cac
chuing vi khudn chon loc

2.2.10.3. Anh huong nong dé L-tryptophan dén sinh trieong va sinh 1AA
cua cac chung vi khudn chon loc

2.2.10.4. Anh huong nguén carbon dén sinh trrong va sinh 1AA cuia céc
chung vi khudn chon loc

2.2.10.5 Anh hwéng cia nong dé muoi dén sinh trieong va tong hop 1AA
cua cac chung vi khudan chon loc

2.2.11. Phuong phdp xdc dinh chlorphyll trong la

2.2.12. Pdnh gid khd ndng hé trer cay l0a chju mégn cia cac ching vi
khudn chen lgc
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2.2.13. Pdnh gid s biéu hign ciia cdc gen lién quan dén ddp ing mgn
& cdy liia dwdi sw hé tror ciia chiing vi khudn chen loc
2.2.13.1. Téch chiét RNA va tong hop cDNA
2.2.13.2. Ky thugt RT-PCR
2.2.14. Phan tich hé gen ciia chiing vi khudn chen loc bang phwong
phap gidi trinh tw gen thé h¢ méi
2.2.14.1. Tach chiét, tinh sach va tgo thu vién DNA
2.2.14.2. Phan tich hé gen vi khudn
2.2.15. Phan tich thong ké
2.2.16. Pja diém nghién ciru
CHUONG 3. KET QUA VA THAO LUAN

3.1. Phan lap va tuyén chon cic chiing vi khuin ¢é kha ning chiu
min sinh chit kich thich sinh truéng thye vat
3.1.1. Phén ldp va tuyén chon cdc chiing vi khudn tong hep 1AA

D3 phan lap duoc 423 chung vi khuan chiu man tir 66 mau, trong
d6 185 chung vi khuan tir 36 mau dat quan dao Trudng Sa, 21 chung vi
khuan tir 9 mau ré cay lda, 25 ching tir 9 miu ré cay dudc va 202 ching
tir 12 mau dat va nudc bién. Sang loc kha ning sinh IAA tir 423 chang
phan 1ap, két qua thu dugc 65 chung vi khuan cé kha ning sinh TAA,
trong d6 39 chung tir cac mau dét Truong Sa, 7 chung tir cac mau ré lda,
9 chang tir cAc mau ré cay dude va 10 chung tir cac mau dat va nudc
bién. Muoi chang phan lap tir cac miu dat va nudc bién c6 ham lugng
IAA trong khoang tir 19 dén 44 ug/mL, mot s6 chung c6 kha ning sinh
tong hop IAA cao nhu chung C7 (44,17 pg/mL), B7 (36,53 pg/mL) va
B9 (40,43 pg/mL). Chin chung phan lap tir ré cay dudc co kha ning
sinh 1AA véi ham lugng khoang tir 14 dén 38 pg/mL trong d6 c6 ching
DM10 cho ham lugng IAA cao (38,78 pug/mL). Cac chiung cé kha nang
sinh IAA phan lap tir mau dat trén quan dao Truong Sa, v6i ham lugng
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khoang tir 11 dén 38 pg/mL, trong d6 mot s6 ching c6 kha ning sinh
IAA cao nhu STDP2.1.3 (35,54 pg/mL), STT1.1.2 (35,71 ug/mL),
D1.2.2 (38,71 ug/mL), D3.2.3 (32,33 pg/mL), NY4.2.3 (30,17 pg/mL),
NY4.3.1(33,54 pg/mL) va STT3.2.3 (28,50 pg/mL. Bay chung sinh
IAA tir ré Ita c6 ham lugng khoang tir 23 dén 46 pg/mL, trong d6 3
chang RL5, RL6 va RL7 c6 ham luong IAA cao lan luot 13 44,83;
35,95 va 46,50 pug/mL. Tir 65 ching sinh IAA nay, luan an tiép tuc sang
loc kha ning sinh ACC deaminase, phan giai phosphate, ¢ dinh nito va
phan huy cellulose.

3.1.2. Sang loc cdc chiing vi khudn sinh ACC deaminase

Trong s6 39 chung phan lap tir dit Truong Sa c6 9 chang sinh
ACC deaminase véi 3 chang STT1.1.2, STT3.2.3 va NY4.3.1 c6 hoat
tinh cao lan luot 1a 128,70; 38,45 va 40,37 nmol a-ketobutyrate/mg/h.
C6 5/9 chung phan Iap tir ré cay dudc co kha niang sinh ACC deaminase,
hai chung c6 hoat tinh 1a DM10 (133,80 nmol a-ketobutyrate/mg/h) va
DM20 (65,45 nmol a-ketobutyrate/mg/h ). C6 4/7 ching tir ré cay l0a co
kha nang sinh ACC deaminase, trong d6 3 chung RL5, RL6 va RL7 co
hoat tinh cao lan lwot 1a 44,83; 35,95 va 4540 nmol a-
ketobutyrate/mg/h .

Nhu vay, két thic qué trinh sang loc cac chung c6 kha ning sinh
ACC deaminase di lua chon dugc 6 ching gém DM10, RL5, RL6, RL7,
STT 1.1.2 va NY 4.3.1 c6 hoat d0 ACC deaminase cao, ddy cling la
nhirng chung c6 kha nang sinh IAA cao.

3.1.3. Sang lpc cac chiing vi khudn cé hogt tinh cé dinh nito

Két qua sang loc cac chang ¢ dinh nito cho thdy c6 25/65 chang
c6 kha niang c¢b dinh nito trong d6 22 chung phan 1ap tir dat trén quan dao
Trudng Sa va 3 chung néi sinh ré cay lda. Chang sinh phan lap dat va
nudc bién va chang noi sinh ré cy dudc khdng ¢ kha ning ¢ dinh nito.
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Ba chung noi sinh tir ré IGa RL9, RL10 va RL18 c6 kha ning c¢é dinh
nito voi ham luwong amoni lan luot 17,65, 12,63 va 15,32 mg/L. Cac
chang phan lap tir dat trén quan dao Truong Sa c6 kha nang tong hop
nito tuong dbi cao véi ham lugng amoni khoang tir 5,78 dén 19,11
mg/L. Trong d6, ching STT2.6.2 cho ham luong amoni cao nhat la
19,11 mg/L. Két qua sang loc kha ning cb dinh nito cho thay tat cac
chung c¢6 kha ning cd dinh dam khéng c6 kha ning sinh ACC
deaminase. Cé&c chung cé kha nang sinh ACC deaminase va IAA cao
nhu DM10, RLS, RL6, RL7, STT 1.1.2 va NY 4.3.1 cling khong c6 kha
nang cb dinh nito.
3.1.4. Sang lgc cac ching vi khudn hoa tan phosphate

Két qua sang loc dugc 29/65 c6 kha nang moc va cho vong phan
giai CaCOs; trén méi truong NBRIP agar . Muoi tdm chung phén 1ap tur
dat Truong Sa c6 kha niang phan giai phosphate v&i ham lugng PO~
trong khoang tir 65 dén 342 mg/L, dic biét ¢ cac chung c6 ham luong
PO,> giai phong ra kha cao nhu STT1.1.2 (191,16 mg/L), STD2.1.3
(287,69 mg/L), STT3.5.2 (309,37 mg/L), D3.2.3 (342,06 mg/L), D1.2.2
(375,39 mg/L) va NY4.3.1 (286,45 mg/L). Sau chung phan lap tir ré cay
duse PO,> trong khoang tir 147 dén 338 mg/L, trong d6 co ching
DM10 cho ham lugng PO,> cao nhit 1a 338,71 mg/L. Nam chang phan
giai phosphate tir ré cay laa c6 ham luong PO,> trong khoang tir 116
dén 312 mg/L, trong d6 3 chung RL5, RL6 va RL7 cho ham lugng PO,*
cao nhat lan luot 12 304,53; 201,14 va 312,64 mg/L.
3.1.5. Sang lgpc cac chiing vi khudn phan gidi cellulose

Két qua 20/65 chiing c6 kha ning sinh truéng va tao vong phan
giai CMC trén truong CMC agar. Muoi lam ching phan lap tir dat
Truong Sa c6 hoat do cellulase trong khoang tir 5 dén 9 U/ml, trong d6
chung STP2.1.3 ¢6 hoat d6 cellulase cao nhat la 9,25 U/ml. Nam ching
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phan lap tur ré cay lda co hoat do cellulase kha cao, trong d6 hai chiing
RL5 va RL7 cao nhit lan luot I 8,80 U/mL va 9,60 U/mL.

Két thic qué trinh phan lap va sang loc cac ching vi sinh vat chiu
man sinh chét kich thich sinh truéng thuc vat, luan an da lua chon duogc
12 chang vi khuan chiu man c6 kha ning sinh IAA cao, ddy 1a tiéu chi
wu tién dé chon lya chang, tiép theo la kha niang sinh tong hop ACC
deaminase, ¢4 dinh dam, kha ning hoa tan phosphate, phan gidi
cellulose va sinh siderophores

Xac dinh kha nang sinh siderophores cta 12 chang chon loc cho
thay céc tat ca 12 ching déu co kha nang sinh siderophores.

3.2. Nghién ciru mt sé dic diém hinh thai, sinh hoa va giai trinh tw
16S rRNA

3.2.1. Nghién ciru mét sé déc diém hinh thai ciia cac ching vi khudn
chen lgc

2.2. Xdc dinh mét sé déc diém sinh héa cia cac ching vi khudn chen
loc

3.2.2 Gidi trinh te 16S rRNA cuia cac chiing chen loc va x@y dung cay
phat sinh ching loai

Nhu véy, két qua giai trinh tw 16S rRNA cho thay cac ching RL5,
RL7, STT3.2.3 va NY4.3.1 cing thudc loai B. aryabhattai. Bon chang
D1.2.2, D3.2.3, NY4.2.3 va STP2.1.3 cung thudc loai B. endophyticus.
Pé tién hanh céc thi nghiém tiép theo, luan an da Iya chon céc ching c6
kha ning sinh chit kich thich sinh truong uu biét hon va dai dién cho
c4c chi vi khuan khac nhau gom 6 ching dai dién cho 6 loai : C7,
DM10, RL5, RL7,STT1.1.2vaD1.2.2
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RLS

NN4.3.1
STT 3.2.3
Bacillus aryabhattai BBW22" (EF114313)
34 RL7
Bacillus endophytica2DT' (AF295302)
D122
100 D3.2.3
100 | NY4.2.3
STh 2.1.3

100

RL6
Bacillus subtilis strain PT (MH388434.1)
100 | STT 1.1.2
Martelella endophyticaYC6887" (CP010803)
100 [ Marinobacter pelagius HS225" (DQ458821)
c7

DM10

Salinicola tamaricis FO1T (KT343976)

100

0.050

Hinh 3.6. Cy phat sinh chung loai céc chang vi khuan chon loc.
3.3. Nghién citu cac yéu té anh huéng dén sinh truéng va tong hop
IAA ciia mit s6 chiing vi khuén chon loc
3.3.1. Anh hwong nhiét dp, pH dén khda nang sinh trwéng cia Cac
chaing vi khudn chen loc

Nhiét do thich hop cho su sinh truéng va phét trién caa chung C7
va DM10 la 30-34 °C, cua chung RL7, STT1.1.2 va RL5 la 34 °C, cua
chung D1.2.2 14 34-37 °C. pH thich hop cho su sinh truong va phat trién
cua chung RL7, D1.2.2, STT1.1.2 va DM10 la 7, cua chung RL5 la 6,5-
7,5, cﬁa?chﬁng C7l1a75. i ) )
3.3.2. Anh hwoéng ciia nguon nito dén khd ndng sinh truéng va tong
hep 1AA ciia cac chang vi khudn chen loc

Cao ndm men dwoc chon lam ngudn nito dé tién hanh cac thi
nghiém tiép theo.

3.3.4. Anh hwong ciia L-trytophan dén dén khd néng sinh tong hop
IAA ciia cac ching vi khudn chen lgc
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Ham lugng tryptophan thich hop duoc lua chon dé 1am thi nghiém
tiép theo cho 5 ching C7, RL7, STT1.1.2, D1.2.2 va RL5 la 2 g/L,
chung DM10 a2 3 g/L.

3.3.5. Anh hwong ciia nguén carbon dén khi ning sinh truwéng va
tong hep 1AA ciia cac chiing vi khudn chen loc

Ngudn carbon thich hop 1am méi trudong sinh IAA cuaa 4 ching
RL5, RL7, D1.2.2 va STT1.1.2 la glucose, chung DM10 Ia sucrose.
3.3.6. Anh hwéng néng dp NaCl d@én khi ndng sinh trwéng va sinh
tong hep 1AA ciia cac ching vi khudn chen loc

Chuang C7 (Hinh 3.12 a): Chung C7 ¢6 su sinh trudng ting dan khi
nong d¢ NaCl tang tir 1 dén 5%, ndng do NaCl toi wru 1a 4% va su sinh
truong giam dan khi nong 46 mdi ting tir 6% dén 20%. Khdng sinh
truong khi ndng d6 NaCl 1a 0% va Ién hon 20%. Ham luong IAA cao
nhat 1a 192,17+1,14 pg/mL & 1% NaCl, giam dan khi ting ndéng do
NaCl va khong sinh IAA khi nong d6 NaCl 16n hon 15%.

Chung DM10 (Hinh 3.12 b): Nong d6 NaCl ¢6 anh huong I6n dén
kha nang sinh TAA cta chung DM10. Lugng IAA sinh ra ty 1é€ nghich
vGi ndng do mudi. Chung DM10 sinh truong va phét trién ting dan khi
nong d6 NaCl ting tir 0 dén 12,5% sau d6 giam dan. Mic du ching
DM10 sinh truéng cao nhat & nong d6 mudi 12,5% nhung luong 1AA
(318,18+3,14 pg/mL) cao nhit khi khdng c6 mat cua NaCl. Tuy nhién &
nong d6 mudi cao (15%) thi kha ning sinh IAA cta ching DM10 van
khé& cao (48,07%).

Ching RL7 (Hinh 3.12 c): Sy sinh truéng t6i wu khi nong d6 mudi
tir 0 dén 1%, giam dan khi nong d6 mudi tang tir 1 d&én 10%, khong sinh
truong & nong dd NaCl 16n hon 11%. Ham lugng IAA sinh ra cao nhét
khi nong d6 mudi 12 0 va 1% lan luot 1a 139,22+3,10 va 135,81+1,05
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ug/mL. Khi nong d6 mudi Ién hon 5% chang RL7 khéng c6 kha ning
sinh IAA.

Chung RL5 (Hinh 3.12 d): Anh huéng ciia mudi 1én su sinh truong
va tong hop IAA cua ching RL5 twong tu chung RL7. Sy sinh truong
t6i uu khi ndng do mudi tir 0 dén 1%, giam dan khi nong do mudi ting
tir 1 dén 10%, khong sinh truong ¢ nong do NaCl 16n hon 11%. Ham
luong IAA sinh ra cao nhét khi nong d6 mudi 12 0 va 1% lan luot la
124,21+2,40 va 120,1+1,70 pug/mL. Khi ndng do muéi I6n hon 5%
chung RL5 khong c6 kha nang sinh TAA.

Chung D1.2.2 (Hinh 3.12 e): Anh hudéng cua mudi Ién sy sinh
truong va tong hop 1AA cua ching D1.2.2 twong tu chung RL7 va RL5.
Su sinh truong t6i wu khi ndng dd NaCl tir 0 dén 1%, sau d6 giam dan
khi nong d6 mudi tang tir 1 dén 10%, khong sinh truong & nong do
NaCl Ié6n hon 10%. Ham lugng IAA sinh ra cao nhét khi nong do mudi
120 va 1% lan luot 12 110,31+1,12 va 109,20+2,30 pg/mL.

Chung STT1.1.2 (Hinh 3.12 f): Sy sinh trudng ting dan khi nng
d6 mubi tang tir 0 dén 4%, thich hop tir 2 dén 3%, sau d6 giam dan khi
nong d6 mudi tang dén 10%, khong sinh truong khi ndng do mudi Ion
hon 10%. Mac du, sy sinh truéng kém hon khi khong c¢6 NaCl, nhung
kha ning sinh TAA lai cao nhét (121,81+2,70 pg/mL).

3.4. Panh gia kha ning lam giam tic dong caa stress mian doi voi
cay lta ciia mat sé chiing vi khuan chon lgc
3.4.1. Lwa chen néng dp nuéi dé gay stress mgn ¢ cay lla

Nong do NaCl 200 mM la néng do trung gian giita trang thai khoe
manh va stress ting trudng duoc lya chon 1a ndng d6 nudi dé gay stress
man
3.4.2. Pdnh gid khd néing lam gidm tdc déng cia stress mén doi Véi
cay lta ciza mgt sé chiing vi khudn chen lpc
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Bang 3.9. Anh hudng cua céc ching vi sinh vat chon loc 1én su phat

trién cua cay lda khi bj nhiém man

Chiing RL7 DM10 | STT1.1.2 | RL5 D1.22 | PC

g:{'g“ dai than | 15760 | 11.97° | 11,19° 11,51" | 10,94° | 9,96°
g:{'g“ dai e 4030|376 | 353 370° | 346" |323°
g)‘o' lwong kho | 5574 | 0510° | 0.480° | 0503 | 0470° | 0,419°
Chl a (mg/g) 0,076° | 0,072° | 0,068 0,074° | 0,066° | 0,058
Chl b (mg/g) 0,038° | 0,036° | 0,033" 0,035° | 0,032* | 0,030°
Chl tbng(mg/g) | 0,114° | 0,108" | 0,101° 0,109° | 0,098° | 0,088°

(Céc chir cdi thurong trong cling 1 hang giong nhau chi si khac biét khong

¢6 y nghia thong k& véi dé tin cdy 95%)

Két qua thu duoc cho thay, cdy lia dwoc nhiém céc ching RL7,
DM10, STT1.1.2, RL5 va D1.2.2 déu lam tang chiéu dai than, chiéu dai
ré, trong luong kho va ham luong chlorophyll so véi mau déi ching. Su

khac biét nay c6 ¥ nghia thong ké véi do tin cay 95%.
Ching RL7 va DM10 c6 kha niang hd tro cay lda chiu man cao

hon duoc lya chon dé tién hanh danh gia kha nang 1am giam tac dong

stress man va nghién ctu sy biéu hién cua cac gen lién quan dén kha

nang chiu man.

3.5. Nghién ciru sy biéu hién céc gen lién quan dén dap Gtng min caa cay

Iaa dwéi su hé tro ciia chiing RL7 va DM10
3.5.1. Anh hwéng ciia chiing RL7 va DM10 dén sw sinh truwéng cay lGa khi

bi nhiém mgn

3.5.1.1. Anh hieong cua chiing RL7
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Bang 3.11. Anh huong cua chimg RL7 dén kha nang sinh truong cy lla
khi bi nhiém man

Chi tiéu C C+NaCl  |RL7 RL7+ NaCl
Than (cm) 18,40+0,76°  [15,23+0,42° |23,26+0,41° |20,63+0,57°
RE (cm) 5,93+0,22° 533+0,31° |7,33+0,34° 7,1+0,24°

Khéi luong kho (9)  |0,73+0,06° 0,66+0,04* 0,97+0,05° |0,90+0,08"

Chlorophyll a (mg/g) |0,082+0,005°  |0,071+0,004% |0,0960,006° |0,089+0,005"
Chlorophyll'b (mg/g) |0,033+0,006°  |0,027+0,004% |0,042+0,004° |0,038+0,003"
Chlorophyll (mg/g)  |0,115+0,016°  |0,099+0,005° |0,138+0,018°|0,128+0,021°

(Gia trj trung binh + SD, cac chi cdi thuong trong cung 1 hang giong nhau chi sy khac
bi¢t khong cé y nghia thong ké véi dé tin cdy 95%)

Cay lta duoc nhidm chung RL7 c¢6 chiéu dai than, chidu dai ré,
trong luong kho va ham lugng chlorophyll téng sé ting 1an luot 1a
26,45%; 29,89 %; 31,08% va 19,99% so v6i dbi chimg (C). Khi bi
stress man, cdy lta duoc nhidm ching RL7 c6 chiéu dai than, chiéu dai
ré, trong luong kho ting va ham luong chlorophyll tong sé ting lan luot
12 27,10%; 30,67%; 31,06% va 34,73% so v6i dbi chung (C+ NaCl). Sy
khéc biét vé chiéu dai than, chiéu dai ré, trong lwong kho, ham lugng
chlorophyll gitra cac nghiém thirc c6 y nghia thong ké véi do tin cay
95%.
3.5.1.2. Anh hurong ciia chuing DM10

Cay Ita nhiém ching DM10 c6 chiéu dai than, chiéu dai ré, trong
lugng khé va ham luwong chlorophyll tong sb ting lan luot 1a 16,60%;
21,14%; 21,38% va 22,87% so voi ddi chimg (C). Khi bi nhidm man, cay
IGa nhidm chiing DM10 ¢ chiéu dai than, chiéu dai ré, trong luong khé ting
va ham luong chlorophyll tong sb tang lan luot 14 19,55%; 29,6%; 21,71% va
25,73% so v6i ddi chimg (C+NaCl). Sy khéc biét vé chiéu dai than, chidu dai
ré, trong lwong kho va ham luong chlorophyll giita cac nghiém thirc cd y
nghia théng ké véi do tin cay 95%.
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Bang 3.12. Anh huong caa ching DM 10 dén kha ning sinh truéng cay
IGa khi bi nhiém man

Chi tidu C C+NaCl  [DM10 DM10 + NaCl

Chidu  dai

than (cm)  |16,86+0,54° 13,83+0,36° [19,67+0,28°  |17,15+0,31°

Chiéu dai ré

(cm) 5,73+0,37" 5,06+0,21° |7,06+0,51°  |6,56+0,40"

Khbéi  luong

kho (g) 0,65+0,05" 0,55+0,04° |0,85+0,03°  |0,71+0,02°

Chlorophyll a

(mg/g) 0,058+0,007°  |0,048+0,003% |0,070+0,002° |0,064+0,005"
9/9

Chlorophyll b

(mg/g) 0,032+0,005"  |0,029+0,003% |0,040+0,004" (0,035+0,002"

Chlorophyll

(mg/g) 0,083+0,012°  |0,074+0,008% |0,110+0,013% |0,100+0,017°

(Gia trj trung binh + SD, cac chi cdi thuong trong cung 1 hang giong nhau chi s khac
biét khdng cé y nghia thong ké voi do tin cdy 95%)

3.5.2 Nghién citu s biéu hién cia cac gen lién quan dén ddp vng
man cia cdy lia dwéi sw tac dpng cia ching RL7 va DM10
3.5.2.1 Sir biéu hién ciia cdc gen lién quan dén ddp g man cua cay lda
dudi sy tac dong cua chung RL7

Sy biéu hién cua cac gen bao gdm SOS1, NHX1, MYC2, PR1,
NADPMe2, CAT va SOD & bén nghiém thuc duge xac dinh béng
phuong phap RT-PCR. Két qua duoc thé hién trong hinh 3.27. Nhiém
man lam tang cuong su biéu hién cua cac gen MYC2, NHX1, NADP-
Me2, SOS1, SOD, PR1 va CAT lan luot Ia 1,34; 1,66;1,89; 2,16; 2,23;
2,57; 3,07 1an so vé6i ddi chimg (C). O diéu kién khong bi nhiém min,
chung RL7 khéng 1am thay ddi sy biéu hién cac gen so voi dbi ching
(C). Khi bi nhiém min, ching RL7 1am ting cudng sy biéu hién cia cac
gen MYC2, SOD, NADP-Me2, SOS1, PR1, CAT va NHX1 lan luot 14
1,24; 1,29; 1,31; 1,35; 1,38; 1,46; 1,53; 1,55 va 1,59 lan so véi mau
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(C+NaCl). Sy khac biét v& mic do biéu hién cua cac gen giita cac
nghiém thirc ¢ ¥ nghia thong ké véi do tin cay 95%.

O C OC+NaCl mRL7 ORL7+NaCl

%aﬁﬂ.mﬂ

PR1 NADPMe2

[Se]

—
»n

fold change

—_

o
n

SOS1 NHX1 MYC2 SOD

Hinh 3.22. Su biéu hién cua cac gen lién quan dén stress man dudi sy hd
tro cua chung RL7

3.5.2.2 Sir biéu hién ciia cdc gen lién quan dén dap g man cua cay lda
dudi sy tac dong cua ching DM10

Véi ching DM10, cic gen dugc danh gia su biéu hién gom MYC2,
CAT, NADPMe2, SOD va PR1, két qua duoc thé hién trong hinh 3.28.

BC OCiNaCl ®mDMI0O CODMIONaCI
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&

15 |

5 am?

=]
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NADPMe2

MYC2

Hinh 3.23. Sy biéu hién ciia cac gen lién quan dén stress man dudi sy ho
tro cua chung DM10
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Két qua cho thdy sress min lam ting cudng su biéu hién cua cac
gen MYC2, CAT, NADPMe2, SOD va PR1 tur lan 1a 1,45; 1,82; 2,18;
2,42; 2,44 va 2,57 lan so voi d6i chimg (C). O diéu kién khong bi
stress man, chung DM10 lam tang biéu hién gen PRI (1,24 lﬁn), va
khong 1am thay doi sy biéu hién cac gen con lai so v6i ddi chimg (C).
Trong mdi trudng nhiém min, ching DM10 1am ting cuong su biéu
hién ctua cac gen MYC2, SOD,, NADPMe2, CAT va PR1 lan luot 1a
1,19;1,25; 1,38; 1,46; 1,47; 1,50 va 1,51 lan so véi miu (C+NaCl). Su
khéc biét v& mac do biéu hién cua cac gen gitra cc nghiém thirc 6 y
nghia thong ké vai do tin cay 95%.
Qua cac két qua nghién ctiu & trén, cac co ché cd thé 1am ting kha ning
chiu man & cay lua qua trung gian cua ching RL7 va DM10 dugc tom
tat trong Hinh 2.24 duéi day.

STRESS MAN PGPB

| Sinh khéi \ 1 Sinh khéi

1 Quang hop 1 Quang hop

t Can bing ndi méi 11 Cén bing ndi mai
SOSI va NHXT N SOS1 va NHX1
\ 11 Can bang tham thiu
MYC2, NADPMe2, CAT
-~

va SOD

T Cén bang tham thau
MYC2, NADPMe2,
CAT va SOD

Tiép nhan va truyén tin hiéu

— AN
aC il ii-‘ IAA
C\.F LS ,',.> ’ ACC deaminase
Siderophores
P
DM10 _ A4RL7
< N

Hinh 3.24. Tém tit mot s6 con duong c6 thé lam ting kha ning chiu
man & cay lda véi su ho trg cua ching RL7 va DM10
Cay lta chiu dugc man thong qua hai co ché chinh la can bang ion
ndi mdi va can bang ap suat tham thau. Khi bi nhiém man céc gen lién
quan dén hai con dudng nay duogc ting cudng biéu hién. Nhidm chang



18
RL7 va DM10 lam ting cudng biéu hién cac gen lién quan dén ca hai co
ché trén gidp cay lda chéng chiu véi man.

Céac gen MYCs dong vai tro quan trong trong viéc phan {mg voi
c4c stress phi sinh hoc va sinh hoc. O cay lda, su gia tang biéu hién cua
cac gen MYC2, MYC 4 va MYC 5 trong mdi truong c6 nong do mudi
cao da duogc ghi nhan [180]. Céc nghién ciu vé phién ma va sinh héa ¢
loai Arabidopsis di cho thdy MYC2 diéu hda &m cua qué trinh sinh téng
hop proline. Proline can thiét dé kha ning chiu dung ddi vai stress man,
tuy nhién, su tich tu qua mirc cua né gay doc cho cdy. Gen MYC2 ciing
lién quan dén con dudng truyén tin hiéu axit jasmonic- mét loai hormon
gitip didu hoa mot loat cac qua trinh trong thuc vat, tir sy ting truong
va quang hop dén sy phét trién sinh san [181]. Khi bj stress man, nhiém
ching RL7 va DM10 lam tiang cudng biéu hién cua gen MYC2 hd tro
cay lba chiu stress man

Mot s6 loai vi sinh vat noi sinh hoic ngoai sinh lam ting cudng
biéu hién cua gen pathogenesis-related protein 1 (PR1) dan dén lam ting
kha nang mién dich (dic biét 1a kha niang khang nam bénh) [182], khi bi
stress man nhiém ching RL7 va DM10 lam tang cuong sy biéu hién cua
gen PR1 lan luot 12 2,2 va 2,75 1an so véi ddi chung tuong tmg. Diéu
nay cho thay vai trd ciia chang vi sinh noi sinh RL7 va DM10 trong viéc
lam giam tac dong stress man. Nhitng két qua nghién ctru vé sy bién ddi
biéu hién ciia gen MYC2 va PR1 trong luan an | nhitng minh chimg dau
tién vé vai tro cia MYC2 va PR1 trong diéu kién stress man.

Stress man gy ra mot loat cic chét oxi hoa (ROS), cu thé 1a H,0,,
0% va OH 1am ph4 huy DNA, RNA va protein. Cac hop chit ROS ciing
gdy ra su pha hiy chét diép luc va lam gian doan hoat dong cua md
phan sinh ré. Cac enzyme chéng oxy héa nhu superoxide dismutase,
catalase va ascorbate peroxidase, peroxidase, glutathione reductase va
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monohydroascorbate reductase c6 kha niang loai bé ROS va duy tri
chung & muc thip. Superoxide dismutase 13 mot metalloenzyme dong
mot vai trd quan trong trong viéc bao vé té bao khoi tac hai ciia qua
trinh oxy hoa, bang cich xtic tic chuyén ddi gbc superoxide thanh H,0,
[183]. Catalase lam giam muc ROS bang cach xiic tac sy phan huy H,0,
thanh H,O va O,. Khi bi stress min, nhiém ching RL7 va DM10 lam
ting cuong biéu hién cia cac gen SOD va CAT khi so v6i dbi ching
tuong tmg. Nhu vdy bang cach loai bd ROS thong qua cac hoat dong
CAT va SOD cdy lta nhiém ching RL7 va DM10 c6 thé thich nghi véi
nhiém man. Sy thich nghi vdi stress mdn nho tang cudng su biéu hién
cua cac enzyme ROS nhu CAT va SOD ciing dugc chirng minh ¢ cay
laa [41, 124], dau bap [184] va khoai tay [185].

Su biéu hién ting cudng cua cac gen NHX1 va SOS1 trong didu kién
stress min va nhiém chiung RL7, DMO di dugc ching minh trong luan
an. Thuc vat chéng lai stress man béng cach co lap va tich tu mudi vao
trong khong bao, kiém soat ndng dé mudi ciing nhu duy tri ti 16 K*/Na*
cao trong té bao chat tir d6 lam giam tic dong c6 hai ciia mudi. NHX1 va
SOS1 tham gia vao trao d6i Na'/H* va giam Na* trong t& bao [56]. Nhu
vdy, su biéu hién qua muc cia SOS1 va NHX1 dd hd trg cdy trong sinh
trudng va phat trién dang ké & ndng d6 mudi cao.

Enzyme NADP-malic 2 (NADP-ME 2) la mét trong nhiing
enzyme quan trong tham gia vao cac qua trinh trao d6i chat khac nhau &
thuc vat, c6 mat cha yéu & ty thé, luc lap va té bao chat, xdc tac qua
trinh khir carboxyl hda cua malate dé tao pyruvate, CO, va NADPH
dudi dang ion kim loai (Mg?, Mn?*...). Vi vay, enzyme nay giit vai tro
trong viéc ting cuong kha ning chdng chiu cua thuc vat déi voi stress
mudi va tham thiu [186]. Stress mudi cam tmg gen NADP-Me2 biéu
hién muc do phién ma cao gap 1,98 lan, khi nhidm chang RL7 va DM10
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muc do phién ma cao gip lan luot 2,73 va 1,46 lan so voi ddi chuang
tuong ung, didu ndy cd thé thay vai tro hd trg cua chung RL7 va DM10
trong viéc cai thién stress do mudi. Su biéu hién cua cac gen trong luan
an ciing twong tu v6i két qua clia cac nghién ciru trude d6. Nautiyal va
cong su (2013) [124] da xac dinh su biéu hién cua céc gen NHX1, SOS1,
NADPMe2, cdy laa khi bi stress min va nhiém ching B.
amyloliquefaciens NBRISN13. Theo Sultana va céng su (2020) [104]
ching B. aryabhattai MS3 chiu man phan lap tr ré laa lam ting cuong
su biéu hién cua céc gen SOS1 va NHX1 lan luot 1a 419% va 770% &
cay lta khi bi stress man 200 mM NaCl. Chang xa khuan Streptomyces
sp. GMKU36 ciing 1am tang cuong sy biéu hién cua cac gen NHX1,
SOS1, CAT, SOD ¢ la lha trong diéu kién stress man [41].
3.6. Giai trinh tw hé gen chiitng DM10 va C7
3.6.1. Két qud ldp rdp cdc doan trinh ty va ch gidi chike ndang

Két qua giai trinh tu hé gen cho thiy kich thudc hé gen cua chiang
DM10 va C7 lan luot 1a khoang 4,2 Mbp va 4,0 Mbp (Bang 3.12). Sb
lwong cac scaffolds sau khi lap rap lan luot 12 1a 743 va 1,360. Ham
luong GC lan luot 12 65,91% va 59,21%. Tong s6 gen duoc du doan 1an
luot 14 3.635 gen va 3.797 gen, téng sb gen dugc dy doan chic ning 1an
luot 12 2.270 gen (chiém 62,44%) va 2.239 gen (chiém 58,96%). Chung
DM10 47 gen RNA gom 45 gen tRNA, 1 gen rRNA va 1 gen tmRNA.
Chung C7 c6 46 gen tRNA, 5 gen rRNA va 1 gen tmRNA. Cac gen
thudc co sé dir liéu COGs cua chung DM10 va C7 lan luot 12 1.786 va
1.603
3.6.2. Phan logi dwa trén chi sé fwong déng toan bé hé gen

Trinh tu bo gen cua chung C7 va DM10 da duoc so sanh véi cac
loai gan nhét cua ching trong cac chi Marinobacter va Salanicola. Chi
s6 ANI giita chung C7 va Marinobacter pelagius 12 86,33%, giita chung
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DM10 va Salanicola tamaricis la 92,89%. Nhu vay, chung C7 va DM10
c6 chi s6 ANI <95% nén dugc phan loai 1a cac loai twong ing thudc chi
Marinobacter va Salinicola.
3.6.3. Phéan logi cac nhom gen chic nang
3.6.4. Gen lién quan dén khd ndng kich thich sinh trwéng thuc vat

Két qua giai trinh tu hé gen cia ching DM10 da xac dinh cac gen
c6 lién quan dén kha ning kich thich sinh truong thuc vat nhu sinh IAA,
phan giai phosphate (gcd), sinh ACC deaminase, sinh siderophore,

3.6.5. Cic gen lién quan dén khd ning chiu mgn.

Hé thdng van chuyén K* duoc ma hod boi céc gen trkAHI, ktrAB
va kdpABC. Cac gen mnhC, mrpDEF va nhaP ma hoa Na*/H" antiporter
va gen nhaP2 ma hoa K*/H" antiporter ¢¢ bom H* vao va bom Na*, K*
ra dé chdng lai stress tham thau dwoc tim thay trong b gen cua ching
DM10 va C7. Cac gen chinh betA va betB/gbsA tong hop glycine-
betaine ma héa twong wng choline dehydrogenase va betaine aldehyde
dehydrogenase dwoc tim thdy trong chiung DM10 va C7. Ngoai ra,
chung DM10 va C7 bao gém céc gen opuAA, opuAB, opuCA va opuE
ma hoéa cac hop chat van chuyén glycine betaine/proline/choline. Gen
t6ng hop ectoine ciing duoc tim thiy trong hé gen ching DM10 va C7.
3.6.6. Cic gen lién quan dén h¢ thong bai tiét

Hé thdng bai tiét cua vi khuan 1a céc phic hop protein cé trén
mang té bao, ciing 1a h¢ thdng chung dé xam nhap vao té bao vat cha.
Chuang DM10 c6 6 hé thdng tiét protein tiém nang bao gom céc loai I, II,
IV va VI, Tat va Sec
3.6.7. Cdc gen lién quan dén qué trinh ngi sinh

B6 gen DM10 chira cac gen lién quan dén su chuyén dong qua
16ng roi va type IV pili , ciing nhu cac gen lién quan dén cac chat hoa
hudng dong (chemotaxis) hd trg qua trinh xam lan dén thuc vat.
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KET LUAN VA KIEN NGHI
KET LUAN

1. P tuyén chon dugc 65 chung vi khuan chiu man sinh IAA tir
423 chung phan lap tr 66 mau. Sang loc dugc 18/65 ching sinh ACC
deaminase, 25/65 chung phan giai phosphate, 29/65 chung ¢ dinh nito
va 20/65 chung phan giai cellulose. D3 xac dinh cac dic diém hinh thai,
sinh hoa va giai trinh tu 16S rRNA dé dinh danh 12 chung vi khuan
chon loc. Cin cir vao kha ning sinh chat kich thich sinh truong thuc vat,
ngudn goc phan 1ap va phan loai da lva chon dugc 6 chung gom M.
pelagius C7, S. tamaricis DM10, B. aryabhattai RL7, M. endophytica
STT1.1.2, B. endophyticus D1.2.2 va B. subtilis RL5. Pa nghién ctu
anh huong cia mot s6 yéu té (nhiét do, pH, NaCl, ngudn carbon, nito va
tryptophan) dén kha ning sinh truéng va sinh tong hop 1AA cia ching
6 chung chon loc C7, DM10, RL5, RL7, STT1.1.2 va D1.2.2.

2. D3 danh gia kha niang hd tro cdy lta sinh truéng va phat trién
trong diéu kién stress man cua cac chung vi khuan C7, DM10, RLS5,
RL7, STT1.1.2 va D1.2.2. Lva chon duoc hai chiung RL7 va DM10 ¢6
kha niang hd tro cay lGa chiu man tét nhat. Ching RL7 va DM10 hd tro
cay lda chiu man va lam ting cuong su biéu hién cia 7 gen lién quan
dén dap tmg mian & cay lua gdbm NADPMe2, SOS1, PR1, MYC2, NHX1,
CAT va SOD.

3. Giai trinh ty toan bo hé gen cua chuang S. tamaricis DM10 va
M. pelagius C7 trén co s¢ d6 da xac dinh duoc cac gen lién quan dén
kha ning kich thich sinh truéng (kha ning phan giai phosphate, tong
hop ACC deaminase va sinh siderophores), kha nang chiu man va kha

nang noi sinh.
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KIEN NGHI

Chung B. aryabhattai RL7 va S. tamaricis DM10 la céc chung co
nhiéu tiém nang tng dung dé san xuat ché pham sinh hoc sir dung cho
cac ving trong lta co nguy co bi nhidém man. Vi vay, can xay dung quy
trinh san xuat ché pham ciing nhu thir nghiém trén quy mé rugng dong
dé danh gia hiéu qua ching RL7 va DM10.

NHUNG PONG GOP MOI CUA LUAN AN

1. D3 phan 14p va sang loc duoc 65 chung vi khuan chiu man sinh
IAA, ACC deaminase, phan giai phosphate tir nhiéu ngudn khéc nhau
nhu dét va nudce bién, ré cay lua va dudc, dat trén quan dao Truong Sa.
ba lya chon dugc 2 chang S. tamaricis DM10 va B. aryabhattai RL7
chiu man véi nhiéu dic diém caa vi sinh vat kich thich tang truong thuc
vat, dac biét la kha nang sinh IAA va ACC deaminase. Pay la nhirng
chang tiém ning dé 1am ché pham sinh hoc sir dung trong cac hé sinh
thai ndng nghiép c6 nguy co nhidm man nham han ché tac hai cia man
Véi cay trong.

2. Pa danh gia duoc su bién ddi biéu hién cia 7 gen lién quan dén
kha nang chiu man & cay laa dudi sy hd tro cia hai chung DM10 va
RL7 trong d6 c6 hai gen MYC2 va PR1 lan dau duoc nghién ciu.

3. ba giai trinh ty hé gen chung Salinicola tamaricis DM10 va
Marinobacter pelagius C7 va phan tich cac gen lién quan dén kha ning
kich thich sinh truong, chiu man, cling nhu kha nang ndi sinh.
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