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KHAO SAT VUNG GEN 16S rDNA CUA MQT SO
DONG VI KHUAN CO KHA NANG CO DPINH PAM
O DAT VUNG RE LUA TINH DPONG THAP

Nguyén Thi Pha' va Nguyén Hitu Hiép'
ABSTRACT

Sixteen nitrogen fixing bacterial strains were isolated from paddy rhizosphere of four
regions including Lai Vung, Thanh Binh, Tam Nong and Thap Muoi of Dong Thap
province (each districts isolated four bacterial strains). These materials were used to
extract DNA and then amplify 16S rDNA region by the primer pair of 27F and 1495R.
The PCR products were then digested by four restriction enzymes consisting of Mspl,
Smal, EcoRI and Hinfl. The restriction enzyme which produced the highest polymorphism
was Mspl with PIC index of 0.9238, and the lowest polymorphism was EcoRI with PIC
value of 0.6104. Hinfl and Smal produced 0.8298 and 0.7471 in PIC value, respectively.
Clustering analysis using NTSYS PC2.0 showed that 16 bacterial strains were divided
into six groups with dissimilarity of 0.65%. Bacterial strains isolated from the same
districts also performed different pattern of DNA bands, and separated into distinct
groups in the pedigree diagram. Four bacterial strains isolated from Lai Vung district
provided dissimilarity of 1.87%, while the other four strains of Thanh Binh district gave
0.38% in dissimilarity percent. The dissimilarity of bacterial strains within groups of Tam
Nong and Thap Muoi district were 1.70% and 1.21%, respectively. Eight bacterial strains
isolated from aluminum soil of Tam Nong and Thap Muoi districts were separated into
four groups, while the eight other bacterial strains from alluvial soil (Thanh Binh and Lai
Vung districts) divided into three distinct groups.

Keywords: Nitrogen fixing bacterium, 16S rDNA region, polymorphism, restriction
enzyme, polymorphism index content

Title: Study on 16S rDNA region of some nitrogen fixing bacteria isolated from paddy
rhizosphere of Dong Thap province

TOM TAT

Muéi sau dong vi khudn cé kha ndng c6 dinh dam dwoc phan ldp tir ddt ving ré liia duge
trong tai bon huyén thugc Tinh Pong Thap la Lai Vung, Thanh Binh, Tam Nong va Thap
Muoi (voi 4 dong & méi Huyén) duoc phan tich viung 16S rDNA bang cdp moi tong 27F
va 1495R, san pham PCR duwoc phén cdt béi 4 enzyme cdt gioi han (RE) la Mspl, Smal,
EcoRI, Hinfl. Két qua enzyme Mspl c¢é mirc da hinh cao nhat véi chi sé PIC la 0,9238,
EcoRI ¢6 1y 1¢ da hinh thap nhat véi chi sé6 PIC la 0,6104. Hai RE con lai la Hin
Smal ¢6 chi s6 PIC lan luot la 0,8298 va 0,7471. Két qud phdn nhém bang phan mém
NTSYS PC-2.1 cho thdy 16 dong vi khudn duwoc chia thanh 6 nhom ¢ mirc khac biét khao
sdt la 0,654%. Cdc dong vi khudn phdn Idp trong ciing mot huyén ciing thé hién sw khdc
biét trén gian do phd hé. Bon dong phdn ldp tie huyén Lai Vung c6 mikc do khéc biét
1,87%, huyén Thanh Binh khdac biét o murc 0,38%, huyén Tam Nong la 1,70% va Thap
Muoi la 1,21%. Tam dong vi khudn thuéc nhém dat phén (huyén Tam Néong va huyén
Thép Muoi) dwoc phin thanh 4 nhém trong khi dé 8 dong thugc nhém ddt phir sa (huyén
Thanh Binh va Lai Vung) phdn bé trong 3 nhém.

Tir khéa: chi sé6 PIC, enzyme cit gidi han, sw da hinh, vi khuén cé dinh dam, viing gen

168 rDNA

! Vién Nghién ciru va Phat trién Cong nghé Sinh hoc, Truong Dai hoc Can Tho
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1 GIOI THIEU

Phan bon dugc xem 14 yéu t6 quyét dinh ning suat cay trong noi chung va cay lia
no6i riéng. Tuy nhién viéc st dung nhiéu phan bon dac biét la phan bon hoa hoc
khong nhiing 1am tang chi phi cho san xuat nong nghiép ma con anh hudng dén
mdi truong cing nhu chat luong gao xuat khau. Trong khi d6, vi khuan cb dinh
nito song tu do quanh vung re lua la nguon tai nguyén vo cung quy gia. Trong dat
nhom vi sinh vét ndy cung cép luong nito ty nhién cho lta va cac cay trong khac.
Tuy nhién sé lugng cac vi sinh vat con han ché va ngudi trong lta van phai sir
dung mot luong 16n phan héa hoc. Cac nghién ciru méi day cho théiy nhém vi
khuan nay ciing kha da dang chung bao gdm nhiéu chung nhu: Azotobacter,
Azospirillum, Pseudomonas, Beijerinskii, Clostridium, Herbaspirillum... Hién tai
nhiing nghlen ctru vé nhom vi sinh vat ndy trén dat trong lua Vung ddng bang song
Ciru Long ndi chung va dit trong lta thudc tinh Dong Thap ndi riéng con han ché.
Vung 16S rDNA tir 1au dugc biét nhu 1a thude do vé su bién d6i trong hé gen cua
cac vi sinh vat. Do c6 s lugng nucleotide 1y tuong (khoang 1500 cdp nu) ving
gen nay di duoc nhidu nghién ctru ing dung nhim tim ra sy khac biét di truyén
cua cac chung vi sinh vét. Nhimng thong tin v€ sy khac biét di truyén cua cac dong
vi khuan cb dinh dam giup cac nha khoa hoc ¢6 co s¢ dé chon loc va phat trién
nhiing ché pharn sinh hoc c6 hiéu qua ¢d dinh dam cao ung dung trong san Xuat
néng nghiép nédi chung va trong san xuét gao noéi riéng. Nghién ctru “Khdo sdt
viing gen 168 rDNA cdc dong vi khudn cé kha nang cé dinh dam trén dat trong hia
thugc tinh Dong Thap” duge thyuc hién nham goép phan chon loc cac dong vi khuan
ban dia dé san xuét phén sinh hoc phuc vu cho muc tiéu phat trién mot nén néng
nghiép sach va bén viing trong twong lai.

2 PHUONG TIEN VA PHUONG PHAP NGHIEN CUU
2.1 Vit liéu

Dét ving ré lua thude bdén huyén Lai Vung, Thanh Binh, Tam Néng va Thap
Muoi, tinh Bong Thap.

2.2 Phwong phap nghién ciru
Phan Idp va khdo viing gen 16S rDNA ciia cdc dong vi khudn
a) Phén ldp vi khudn

Can 10g mau dat cho vao 90 ml nudc cat vo trung trong binh tam giac da tiét
trung, ddy binh bang gidy bac, dé binh 1én may khudy tir va khudy trong 1 gio, dé
ling khoang 30 phit, 1y dich trong pha lodng cac ndéng d¢ khac nhau 107
107.......10”. Dung micropipet hiit 100 ul mau nho trén dia c6 sin méi truong Burk
(1930) dugc Park et al. cai tién ndm 2005 (thanh phan 1 lit bao gdm: Sucrose 10 g,
KH2PO4 041 g, KQHPO4 0.52 g, CaC12 0.2 g, NaQSO4 0.05 g, MgSO4 0.1 g,
FeS0O4.7H,0 0.005 g, Na,Mo0O,.2H,0O 0.0025 g, Agar 20 g, pH=7 chinh véi
NaOH). Dung que gat thuy tinh trai déu dé phan phdi dich mau 1én khap mat
thach, quan parafin kin dia, u mau & 30°C (ip nguoc dia petri), theo ddi ting ngay
va chon khuan lac ¢6 hinh dang khac nhau cdy chuyén cho dén rong.
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b) Khao sat viing 16S rDNA
Ly trich DNA

St dung quy trinh ly trich DNA cta Sambrook ez al. (1989) cai tién: Nudi vi khuan
trong 4 ml moi truong LB (Luria Broth) dé thu sinh khdi, cho 2 ml dung dich vi
khuan vao tuyp 2,2 ml, ly tim 13.000 rpm trong 5 phit, thu cin, hoa tan cin véi
250 pl dung dich TE (10 mM Tris + 1 mM EDTA, pH 8), thém 50 pl dung dich
10% SDS va 10 pl Proteinase K (10 mg/l), u 65°C trong 20 phut, mdi 5 phut dao
nguoc tuyp mot 1an dé tron déu dung dich, thém 400 ul 10% CTAB/0,7 M NaCl,
tron déu, u & 65°C trong 20 phut, thém 600 pl chloroform: isoamyl alcohol (24:1),
tron déu va ly tim & 12.000 vong/phut trong 10 phut, ding pipet chuyen can than
phan trong phia trén vao tuyp méi va thém 1 ml isopropanol, lic déu, gitr & —20°C
it nhat 30 phit, ly tim 13.000 vong/phit trong 10 phit, giir lai phan tua, thém 1 ml
ethanol 70%, ly tdam ¢ 12.000 vong/phut trong 5 phut, gitr phan taa (lam 2 lan)
mdi 14n d6 bo ethanol, sdy kho phan tia trong may sdy chan khong & 45°C trong
10 phut, hoa tan taa trong 30 pl nudc cat 2 1an da khi trung, trit & -20°C.

Khuéch dai viing gen 16S rDNA

Vung gen 16S rDNA duoc khuyéch bang cip mdi tong 27F va 1495R co trinh ty
27F: 5> GAG AGT TTG ATC CTG GCT CAG 3’;1495R: 5°CTA CGG CTA
CCT TGT TAC GA 3’ (Weisberg et al., 1991). Thanh phan 01 phan tmg PCR bao
gom: DNA tong s6 ~ 30 ng, 5 pl buffer 1X (Tris 10 mM, KCI 50 mM, pH 9.0,
0.1% (v/v) Triton X-100), 2 mM MgCl,, 20 ng cho mdi dNTP, 0.2 uM mdi xudi
27F, 0.2 pM mdi nguoc 1495R, 0.5 unit Taq DNA polymerase. Chu ky nhiét cia
phan tng PCR nhu sau: 95°C trong 3 phut, sau d6 1ap lai 35 chu ky véi cac bude
nhu sau: Bién tinh ¢ 95°C trong 1 phat, gin mdi ¢ 54°C trong 1 phit, tong hop
DNA ¢ 72°C trong 2 phut. Cudi cung phan tng dugc duy tri 72°C trong 10 phut.
San pham PCR duoc phan tich trén gel agarose 1.5% trong dung dich dém TBE
1X & 100V trong 90 phut va chup bang may chup hinh gel Biorad UV 2000. Thang
chuan 100 bp duoc mua tir cong ty Fermentas.

Cdt viing gen 16S rDNA bang enzyme cat gidi han (RE)

Bén RE st dung dé cat vung gen 16S rDNA c6 trinh ty nhan biét va nhiét do G nhu
trong bang 1, trong d6 N 1a mot nucleotide bat ky trong 4 loai A, T, G, C. Phan
tg cit duoc thyc hién trong thé tich 20 ul bao gdm 8 pl san pham PCR ving gen
16S rDNA, 1 pl RE (10 unit), 2 pl buffer (chuyén biét cho ting enzyme) va 9 pl
nudc cat tiét tring. Phan g cat duge 1 trong 2 gid & 37°C trir RE Smal u ¢ 30°C.

Bang 1: Cac enzyme cit giéi han dugc sir dung

Tén enzyme Trinh ty nhén biét Nhiét 6
Mspl 5°...CCGG...3’ 37°C
Smal 5°...CCCGGG...3’ 30°C
EcoRI 5°...GAATTC.....3' 37°C
Hinfl 5°....GANTC....3° 37°C
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San pham cit giéi han duoc dién di trén agarose gel 2%, & 60V trong 4 gid chup
bang may chup hinh gel Biorad UV 2000.

Phdn tich ket qua san phdm cat voi cdc enzyme cdt gioi han

Sau khi dién di két qua phan tmg cat voi 4 enzyme cit giéi han, cac band thu dugc
trén bang gel s& duoc tién hanh phan tich bang phan mém NTSYSpc 2.1. Cac band
dugc nhap vao chuong trinh theo quy tic: C6 band s& ghi 1a 1, khong ¢ band ghi
1a 0. S6 liéu nay s& duoc sir dung dé xdy dung ma tran tuong ddng (Similarity
matrix) hoic ma tran khoang cach (Distance matrix) va v& so do hinh cay phan anh
mdi quan hé gan giii hay cach xa nhau giita cac loai.

Céc ma tran nay biéu hién cho mdi quan hé xa gan vé mat di truyén giira cic miu
phén tich va dugc xay dung trén cong thiic tinh toan ctia Nei va Li (1979).
Trong do: S = 2xyl(x+y)

Xy : 86 band ctia hai mau

x : s6 band ctia mau x

y : s6 band ciia mau y

Tur S,y ta tinh duoc khodng cach di truyén giira x va y
D,y =1-8,,

Ham luong thong tin da hinh (Polymorphism information content = PIC) dugc xac
dinh theo cong thurc:

. PIC = 1- TP

Trong d6 Pi 14 sdc xudt band thir i xuét hién khi thuc hién phan tng cit. Pham vi
gia tri PIC tir 0 (khong da hinh) t6i 1 (da hinh hoan toan).

3 KET QUA VA THAO LUAN
3.1 Phan lap vi khuén

Mudi sau dong vi khuan duge phan lap tir dat ving ré ctia 4 huyén thu mau, voi 4
dong & moi huyén. Cac dong vi khuan déu phat trién tot trén mdi truong khong
dam Burk.

3.2 Khdo sat vung 16S rDNA
Khuéch dai viing 16S rDNA bang cip mdi tong 27F va 1495R

Két qua PCR 16 dong vi khudn phan 1ap tir 4 huyén thudc tinh Dong Théap thé hién
¢ hinh 1.
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Hinh 1: Phé dién di ving 16S rDNA ciia cac dong vi khuin phan lap dwoc

M: thang Chud}’l 100bp plus, 1-4 Mau vi khudn phdn lap tir huyén Thap Muoi 5-8 Mau vi khudn phén lp tir huyén Lai

Vung, 9-12 Mau vi khudn phan ldp tir huyén Thanh Binh, 13-16 Mau vi khuan phdn ldp tir huyén Tam Nong
Nhin chung cic mau PCR véi cap moi tong 27F va 1495R cho két qua kha tét cac
mau déu co band véi kich thudc khoang 1468 bp. 16S rDNA 1a ving mi héa céac
RNA ribosome duoc xac dinh 1a doan gen dugc bao ton nhat & tit ca cac té bao.
Trinh tu cac doan gen nay & cac sinh vét co khoang cach di truyén rt xa nhau van
tim thiy c6 su giéng nhau. Tuy nhién, ddy ciing 1a vung rét linh hoat, su thay doi
trinh ty cac nucleotide & ving nay duoc tmg dung nhiéu trong khao sat di truyén
cac dong vi khuan.

Cap mdi 27F va 1495R ciing di dwoc nhiéu tac gia nhu Daniela er al. (2009) st
dung dé khao sat ving 16S rDNA ctia cac dong vi khuan ndi sinh phén lap tir nho
(Vitis vinifera L.). Lucia et al. (2004) sir dung cip mdi nay khao sat ving 16S
rDNA cuia ho vi khudn Azotobacteraceae gém 7 loai thudc chi Azotobacter va 3
lodi thugc chi 4zomonas. Két qua ciia cac nghién ciru ndy déu tao duge san pham
PCR 10 véi kich thudc phu hop khoang 1460bp.

Cdt viing gen 16S rDNA bang enzyme cdt giéi han (RE)

Két qua phan cét v6i cac RE thé hién ¢ hinh 2. Tat ca 4 RE déu cho két qua da
hinh. Theo bang 2 va hinh 2 enzyme Mspl c6 ty 1& da hinh cao nhét véi chi s6 PIC
(Polymorphism information content) 1a 0,9238, tong s6 phan doan (tong band co
kich thudc khac nhau) 1a 12, tit ca cac band déu co kich thudc khac biét, diéu nay
lam cho enzyme Mspl c6 phan trim da hinh 1a 100%. Ty 1¢ da hinh cao xép & i tri
ké tiép thudc vé enzyme Hinfl v6i chi s6 PIC 1a 0,8298, enzyme nay tao dugc 10
phéan doan véi 100% cac phan doan tao ra thé hién da hinh. Enzyme Smal tao dugc
5 phan doan v&i 80% cac phan doan thé hién da hinh, chi s6 PIC cta enzyme nay
dat 0,7471. Ty 1& da hinh thdp nhéat thuoc vé enzyme EcoRI véi chi sé PIC la
0,6104, tong s6 phan doan 1a 4 trong d6 c6 2 phan doan thé hién sy da hinh hai
phan doan con lai gdm 1 khong cat va 1 1a don hinh. Qua két qua phén tich cho
thdy Mspl va Hinfl 1a 2 enzyme c6 ty 1¢ da hinh va chi s6 PIC cao hon 2 RE con
lai, diéu nay c6 thé 1a do vi tri nhan biét cia cac RE 1a khong gidng nhau. Mspl va
Hinfl tao dugc su khac biét nhiéu hon do chiing ¢6 vi tri nhan biét 1a 4 cap nu.
(Hinf1 c6 vi tri nhan biét 1a 5 cap nu nhung N ¢o thé 1a 1 trong 4 loai A, T, G, C).
Trong khi d6 2 RE con lai 1a Smal va EcoRI c6 vi tri nhan biét 12 6 cdp nu
(Bang 1). Theo quy luat xac suat, cac RE c6 vi tri nhan biét gdm 4 cap nu thi ty 18
ngau nhién trén doan DNA c6 chiéu dai 1a 4* nu (trung binh khoang mdi 256 cip
nu) s€ c6 1 vi tri cit. Tuong tu dbi vé&i cac RE ¢6 vi tri nhan biét 1a 6 cdp nu thi xac
suat cit ngau nhién sé& tao ra doan DNA c6 chiéu dai 1a 4° cip nu, nghia 1a khoang
mdi 4096 cip nu trén phan tir DNA thi ¢6 1 vi tri cit. Nhu vay voi cung mot kich
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thudc khoang 1500 bp cua doan gen 16S rDNA thi xac suét cét cua cac RE co vi
tri nhan biet 1a 4 cdp nu s€ cao hon so vdi cac RE ¢ vi tri nhan biét 1a 6 cap nu.

Bing 2: Sy da hinh cac doan 16S rDNA ciia 16 dong vi khuin phan lap cit béi cic enzyme

ciit gioi han

) Téng sb S6 phan S6 phan doan Phén Chi s

Enzyme cat phén doan da don hinh/khong  tram da PIC
doan hinh cat hinh

Mspl 12 12 0 100 0,9238
Smal 5 4 1 80 0,7471
EcoRI 4 2 2 50 0,6104
Hinfl 10 10 0 100 0,8298
Trung binh 7,75 7 0,75 82,5 0,7778

Nham khéo sat méi twong quan di truyén cta 16 dong vi khuan nghién ctru, két
qua tir phan Gng cat voi 4 enzyme cat gidi han dugc chuyén qua hé nhi phan dé
phan tich bang phan mém NTSYSpc 2.1.

Két qua (gian d6 pha hé) hinh 3 cho thay, xét & mirc do khac biét 0,654% 16 dong
vi khuan khao sat duoc chia thanh 6 nhom, trong d6 nhom III ¢6 téng sb dong hién
dién cao nhét 13 8 bao gdbm: TN12, TM9, TB1, TB4, TBS, TM3, TMS8, TB2
(Hinh 3). Cac nhém I, 11, VI véi 2 dong & mdi nhom lan luot 1a LV20, LV7; LV6,
LV12; TN2, TN5. Hai nhom con lai 12 nhém IV va nhém V mdi nhém cé6 mot
dong 1an lugt 1a TM10 va TN4. O muc dd khac biét nay, khao sat sy phan nhom
ctia cac dong vi khudn theo dia diém thu mau cho thay, 4 dong vi khuan phan 1ap
tir huyén Lai Vung dugc chia 1a 2 nhém (nhém I va nhém II) mdi nhom gom 2
dong véi muie d6 twong ddng cia mdi nhom dat 100%.
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Hinh 2: Két qué phan ciit ving 16S véi Mspl, Smal, EcoRI, Hinfl
1-4 Mau LV(20, 6,7,12); 5-8 TN (2, 4, 5, 12); 9-12, TB (1,8,4,2), 13-16 TM (8, 10, 9, 3)
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So sach do twong dong cta 2 nhém cho thay khac biét & mirc 1,87%. Trong khi d6
b6n dong vi khuan phén 1ap tir huyén Thanh Binh 1a TB1, TB2, TB4 va TBS ciing
phan bd trong nhém III. Tuy nhién, ching dugc chia thanh 2 nhém nhé la III;:
TB1, TB4 va III,: TB2 va TB8 véi mirc twong dong & mdi nhom 1a 100%. Khac
biét giita 2 nhom III; va III, thé hién trén gian d6 & muc 0,376%. Bén dong thu
thap tir huyén Tam Noéng duoc chia thanh 3 nhém la nhém 111, V, VI, véi 2 dong
TN2, TN5 ¢ nhom VI dat mirc tuong déng 100%, nhém 111 ¢6 1 dong 1a TN12, va
nhém V 1a dong TN4, sy khac biét ctia 4 dong trén gian d 1a khoang 1,682%. Bbn
dong vi khuan phan 1ap tir huyén Thap Mudi duge phan bd trong 2 nhém la 111 va
IV, trong d6 nhom 111 c6 3 dong 1a TM9, TM3 va TMS véi 2 dong TM3 va TMS8
¢6 muc do twong dong dat 100%. Nhom IV co duy nhat 1 dong TM10 khac biét
v6i cac dong con lai & muc 1,212%.
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wy 1L I —
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1

e v
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TNZ} VI

T T T T T T T T T T T T T T T T T T T T 1
0.00 047 093 140 1.87

Coefficient
Hinh 3: Gién d6 pha hé 16 dong vi khuén

Cung ¢ murc khac bi€t 0,654%, hai huyén Thap Mudi va Tam Nong v6i 8 dong vi
khuan phan lap trén dat nhiém phén ning (pH tir 3,5-4,5), duoc xép trong 4 nhoém
la IIL, IV, V, va VL. Su khac biét cia 8 dong vi khuan thé hién ¢ muc 1,682%.
Trong khi d6 8 dong phén 1ap tir 2 huyén 1a Lai Vung va Thanh Binh dai dién cho
loai dét phu sa dugc phan bd trong 3 nhom 1a I, 11 va III véi mic khac biét cuia 8
dong & muc 1,87%. Khao sat trén gian do cho thiy c¢6 sy khac biét giita 2 nhom vi
khuan thugc 2 nhém dat khac nhau véi hé s6 khac biét 1a 1,87%. Nhém IIT duge
xem la trung gian khi c6 mat ca dong vi khuan phan lap tir dat phén va dong vi
khuén phan lap ¢ dat phu sa véi 4 dong & mdi nhom.

4 KET LUAN VA KIEN NGHI

4.1 Két luan

Két qua phén tich da dang di truyén 16 dong vi khuén tir 4 huyén véi 4 enzyme cit
gi61 han la Mspl, Smal, EcoRl, Hinfl cho thay enzyme Mspl c6 muc da hinh cao
nhat véi chi s6 PIC 1a 0,9238, EcoRI ¢o ty 1¢ da hinh thap qhét voi chi s6 PIC la
0,6104. Hai RE con lai 1a Hinfl va Smal cé chi so PIC lan lugt 1a 0,8298 va
0,7471.
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O muc do khac biét 0,654% 16 dong vi khuan chia thanh 6 nhom. Cac dong vi
khuén c¢6 muc d6 trong dong 100% bao gom LV20 va LV7; LV6 va LV12; TBI
va TB4; TBS, TB2, TM3 va TMS; TN2 va TNS5. Ciing & mirc d khac biét nay, 4
dong vi khuan phan 1ap tir huyén Lai Vung chia thanh 2 nhém véi muc do khac
biét 1a 1,87%. Bbn dong vi khuan phén 1ap tir huyén Thanh Binh cing phén b
trong 1 nhom khéc biét cac dong trong nhom ¢ mirc 0,376%. Boén dong thu thap tir
huyén Tam Nong dugc chia thanh 3 nhém sy khac biét cua 4 dong la khoang
1,682%. Bbn dong vi khuan phan 1ap tir huyén Thap Mudi dugc phan b trong 2
nhom khac biét cia cac dong ¢ murc 1,212%.

Khao sat sy phan bd cia 16 dong vi khuén theo 2 nhom dit 1a phén va phu sa &
mirc khac biét 0,654% cho thay: 8 dong phan lap tir dat phu sa dugc phan bd trong
3 nhém 1a I, IL, III; 8 dong phan 1ap tir dat phén duoc phan bo trong 4 nhém 1a 111,
IV V, VI. Nhém IIT dugc xem 1a nhom trung gian véi su c6 mit ciia 4 dong & mdi
nhom dat.

4.2 Dé nghi

Tiép tuc khao sat sy da dang di truyén cac dong vi khudn con lai va 16 dong da
khao sat v6i nhiéu enzyme cat giéi han hon nham ting do tin cdy cho sy phan
nhém di truyén.

Tién hanh kiém tra hoat tinh ¢ dinh dam cua cac dong vi khudn dé dua vao tng
dung thyc tién.
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