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ABSTRACT

Extended-spectrum  beta-lactamases(ESBLs)-producing  Escherichia  coli
causes serious diseases in human and terestrial animals. A number of studies
have recorded the presence of of ESBL producing E. coli, notably with high
antibiotic resistance and especially sulfonamide resistance, in fish. Therefore,
this study was conducted to determine the presence and distribution the sul
genes (sull, sul2, sul3) of ESBL producing E. coli in fish from different sites in
the Mekong delta. A total of 60 ESBL producing E. coli isolates were used in
this study. These strains were isolated from wild and cultured fish samples
(Pangasianodon hypophthalmus and Oreochromis sp.) in An Giang, Vinh
Long and Dong Thap provinces from 2015 to 2016. Results showed that. (i)
the rate of ESBL producing E. coli resistance to sulfonamide antibiotic was at
98.3% with MIC >32ug/ml. This study recorded that ESBL producing E. coli
simultaneously resistant to 8-9 types of antibiotics accounted for 66.7%, (ii)
ESBL producing E. coli isolated from An Giang, Vinh Long and Dong Thap
contained common sulfonamide resistance genes which included sul2 (35%,),
sul3 (10%), sull (5%) and some ESBL producing E. coli isolates contained
two or three genes: sull and sul2 (25%), sul2 and sul3 (10%), sull and sul3
(2%), and sull, sul2 and sul3 (12%).

TOM TAT

Escherichia coli sinh enzyme beta-lactamases phé rong (ESBL-E. coli) la lodi
vi khudn gdy nhiéu bénh nguy hiém cho ngwoi va nhimg lodi déng vit trén
can. Mot s6 nghién ciru da ghi nhan ESBL-E. coli Xudt hién trén cé nudi va ca
tw nhién, diéu dang quan tam la ti 1é khang thudc ciia ching rt cao, dic biét
déi véi nhém sulfonamide. Vi vdy, nghién ciru nay dwoc thuc hién nham xdc
dinh sy hién dién va phdn bé nhém gen sul (sull, sul2, sul3) ciua vi khudn
ESBL-E. coli trén cd tir nhiéu dia ban khdc nhau thuéc ving Pong bang song
Citu Long. Nghién ciru sir dung 60 ching vi khudn phdn ldp dwoc tir cd tw
nhién, va mau cd nuéi (Pangasianodon hypophthalmus va Oreochromis sp.) ¢
cdc tinh An Giang, Vinh Long va Pong Thap trong niam 2015 va nam 2016.
Két qua ghi nhan: (i) Ti 1¢ vi khuan ESBL-E.coli khing khang sinh nhém
sulfonamide chiém 98,3% vdi gia tri MIC >32ug/ml; (ii) ESBL-E. coli phdn
lap tir cdc mdu cd thu & An Giang, Vinh Long va Pong Thap mang cdc gen
khang thuéc khang sinh nhom sulfonamide phé bién la sul2 (35%), sul3
(10%), sull (5%) va mét s6 ching nhiém kép 2, 3 gen la sull va sul2 (25%),
sul2 va sul3 (10%), sull va sul3 (2%), sull, sul2 va sul3 (12%,).

Trich dan: Phan Nhu Y va Tran Thi Tuyét Hoa, 2018. Xéc dinh gen khang khang sinh nhém sulfonamide
cua Escherichia coli sinh beta-lactamases pho rong phén 1ap trén ca. Tap chi Khoa hoc Trudng
Pai hoc Can Tho. 54(4B): 108-114.
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1 GIOI THIEU

Thily san 13 mot trong nhitng thé manh cua Viét
Nam, trong d6 Ddng bang song Cuu Long
(PBSCL) duge xem la vung c6 dién tich va san
luong nudi trong lon nhit nuéc. Nghé nudi ca o
DBSCL rét phat trlen ké ca ca da tron va ¢4 co vay
Dé dap ting nhu cau thi truong trong nude va Xuat
khau sang nhiéu nudc trén thé g101 nguoi nudi da
khong ngimg tham canh héa nghé nudi véi mat do
ngay cang cao. D6 la mot trong nhimg nguyén
nhan lam dich bénh xuat hién thuong xuyén, gay
thiét hai 16n dén nang suat va chit luong san pham
ma phan 16n tic nhan gy bénh trén ca chu yéu la
do vi khuén. Hién nay, khang sinh van dang 1a liéu
phap tri bénh vi khuén duoc ngudi dan st dung
rong rii. P c6 rat nhidu nghién ctru cho thiy viéc
st dung thube khang sinh tryc tiép dé tri bénh ca s&
lam gia ting mirc d6 khang thudc cua vi khudn co
trong h¢ tiéu hoa cua ca (McPhearson ef al., 1991;
DePaola ef al., 1995). Vi khuan gay bénh trén dong
vat thuy san hién nay cé kha nang khang khang
sinh cao nhu Strepfococcus agalactiae khéang
98,08% voi trimethoprim — sulfamethoxazol (Pham
Hong Quén va ctv., 2013), vi khuin Edwarsiella
ictaluri va Aeromonas hydrophila khang hoan toan
voi trimethoprim — sulfamethoxazole (Quach Vin
Cao Thi va ctv., 2014), Theo Nguyen ef al. (2014),
E. ictaluri hoan toan c6 kha ning tiép hop va
truyén gen khang thudc sang vi khuan Escherichia
coli (E. coli) 13 vi khuan gy bénh trén nguoi.
Trong nhiing nim gan day, nhiéu béo cao da phan
1ap duoc vi khuan E. coli trong hé thong nudi trong
thity san. Cu thé Hoa e al. (2008) phan 1ap duoc E.
coli trong moi truong nudc nudi tdm va cd. Vi
khuéan E. coli con duoc phét hién ky sinh trong rudt
ca (Nguyén Thi Ngoc Honet al., 2016). Dang quan
tam hon khi vi khuan E.coli c6 thé san sinh ra
enzyme beta—lactamase phd rong (Extended
spectrum beta-lactamase - ESBL) c6 kha nang thuy
phan vong beta — lactam va pha v& ciu tric cia
khang sinh (L& Thi Tai, 1997). Bén canh do, vi
khudn E. coli con mang mot s6 gen dé khang cac
nhom khang sinh aminoglycosid, tetracyclin,
sulfonamide, phenicol va quinolone (V6 Thanh
Thin va ctv., 2011). Vi khuan nay lay truyén sang
ngudi do tlep xac voi dong vat va nguoi bi nhiém
bénh hay sir dung ngudnnude va cac thyc pham bi
nhiém mam bénh (Bui Quy Huy, 2002).Tir d6 thiy
duoc su hién dién cua vi khuan E. coli sinh men
beta — lactamase phé rong (ESBL-E. coli) trong cé
¢6 thé khong gay hai cho c4, nhung né c6 nguy co
lay nhidm cho cong ddng ngudi thong qua chudi
thirc an. Pang lo ngai hon khi kha ning dé khang
v6i khang sinh nhom sulfonamide ciia vi khuan E.
coli 1a rat phd bién, do su hién dién cia gen sull,

109

Tép 54, S6 4B (2018): 108-114

sul2 va sul3, ma hoéa cho enzym dihydropteroate
synthase (DHPS) lam trc ché hoat tinh cua
sulfonamide (Enne et al., 2001). Sy gia ting kha
ning dé khang khang sinh cia cac ching vi khuén
E. coli phan 1ap tir bénh pham, thuc phim (gia suc,
gia cam) dd dugc nhiu tic gia nghién ciu
(Maynard et al., 2003; Yang et al., 2004). Tuy
nhién, co rét it thong tin lién quan dén sy hién dién
va phan b cia cac gen khang khang sinh nhom
sulfonamide cuia vi khuan ESBL-E. coli phan lap &
thue phé"irn ca. Nghién ctu ndy dugc thuc hién
nham xac dinh sy hién dién va phan bd cua nhom
gen khang khang sinh sulfonamide (sull, sul2,
sul3) cta vi khuén E. coli sinh beta-lactamase phd
rong phén 1ap & mot s6 loai ca nudi, ca thu ngoai tu
nhién & tinh An Giang, Vinh Long va Pdng Thap.

2 PHUONG PHAP NGHIEN CUU

2.1 Vit liéu nghién ctru

Céc chung vi khudn dung trong nghién ctru nay
dugc chon loc tir bd swu tap vi khudn E. coli sinh
ESBL ctia B6 mén Bénh hoc thiy san, Khoa Thuy
san, bao gdbm: 30 ching phan 14p nam 2015 va 30
ching phan 1ap nim 2016. Cac chung vi khuan nay
dugc phan lap tor rudt ca tra (Pangasianodon
hypophthalmus) va ca diéu hong (Oreochromis sp.)
giai doan nudi thwong pham va ca thu ngoai tu
nhién (ca tra, ca ba sa, ca hu) thugoc nhanh song
Tién va song Hau & cac tinh Pong Thap, An Giang
va Vinh Long.

2.2 Phwong phap nghién ciru

Phuc héi vi khudn

Vi khuan dwoc phuc hdi dé lam thi nghiém
bang cach cay trén moi truong CHROMagar ECC,
sau d6 u dia da cdy ¢ 37°C trong 24h. Tinh rong
ctia vi khuan sau khi phuc hoi duge kiém tra bang
cach quan sat sy dong nhét vé hinh dang, kich
thude, mau séc cua khuan lac.

Xdc dinh nong dg ikc ché 6i thiéu (MIC)

Céc chung vi khuan ESBL-E. coli dugc kiém
tra kha nang khang khang sinh nhom sulfonamide
bang cach xac dinh ndng d6 we ché tdi thiéu MIC
(Minimum inhibitory concentration). Trong nghién
clru nay, thanh Etest (BioMérieux) chtra khang sinh
trimethoprim- sulfamethoxazole (SXT) dugc s
dung theo huéng dan ciia nha san xuét.

Phuong phap phat hién gen khang thuéc
sulfonamide & vi khudn ESBL- E. coli

Thuc hién phan ung multiplex PCR xac dinh
gen khang khang sinh nhom sulfonamide theo
Kerrn et al. (2002) va Heuer and Smalla (2007) vé6i
trinh ty cic doan mdi duge trinh bay & Bangl.
Thanh phan hoa chét thuc hién phan tmg bao gdm:
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1X multiplex PCR master mix; 0,5X Q solution; mg bao gdm: 94°C trong 5 phut; 30chu ky cia
1X Coral load dye; 0,2uMprimer mix va DNA 94°C trong 1 phut, 55°C trong 1 phut, 72°C trong 1
chiét tach. Dicu kién chu kynhiét thuc hién phan phut va giai doan kéo dai 94°C trong 7 phut.

Bang 1: Trinh ty cac doan mdi phat hién gen sull, sul2 va sul3

Gen Tén mbi Trinh tw nucleotide ciia moi Kich thwéc sin pham PCR
s S SCOCCCTOCOTIACTTORNET s ket 200
SU2 GUDR  3GCGTTTGATACCGGCACCCGTy 293 bp (Kermeral. 2002)
SuI3 e Y 787 bp (Heuer and Smalla, 2007)

R 2 2 " ESBL (Arabi et al., 2015). Mot nghién ctru khac
3 KETQUA Vé THAO LUAN trén cac chung vi khuan ESBL-E. coli nhiém trén
3.1 Til¢ vi khuan ESBL-E. coli phén l3p tir cd & Trung Qudc cho thay ti 1& dé khang khang

ca khang khang sinh nhom sulfonamide sinh SXT 1a 41,7% va gia tri MIC50/MIC90 la
Nong d6 tc ché téi thidu (MIC) ciia thude 256/512 pg/mL (Jiang et al., 2012). Theo Wegener

khang sinh SXT (1,25/23,75 ug) lén cac dong vi et al. (1999) va Inglis (2000), cac chat diét khuan
khudn ESBL-E.coli dugc kiém tra bang phuong trong do Cf’ khang S,m}{ cd ‘the (’iu({c dug Va(,) mf’l

phap sir dung thanh khang sinh Etest c6 tim khang truong nuoc qua thuci an, tu 'tilu’c,an tAhua .

sinh v&i ndng do tir 0,002 — 32 pg/mL. Két qua xac thudc hf)éc Bt Pharfl b"ju Ue?tA cua vat nuoL. E‘»en

dinh c6 dén 98,3% cac dong vi khuan ESBL-E. coli C"-‘flh d?’ nhln}g yeu to d?c R‘et nguy hiém Pml}

khing khang sinh SXT voi gia tri MIC > thanh tlrnh khang thuoc 13.7 ViEC Sll‘. dung th}lOC o

32pg/mL(Bang 2). murc thap hon licu dung d€ chira tri va sy ket hop

, mot cach bat hgp ly cac loai thudc khang sinh
Két qua nay tuong tu voi nghién ctru ciia Yuan (Wegener et al., 1999; Inglis, 2000; Threlfall et al.,
et al. (2009) khi xac dinh tinh nhay cua SXT véi 2000). Nhu vay, day 1a mot trong nhiing gia thuyét

ESBL-E. coli phan 13p dugc trén ga tir cac trang ¢6 thé giai thich vi sao ti 1¢ dé khang cao voi nhom

trai nudi ¢ tinh Ha Nam, Trung Quéc, véi ti 1¢ dé khang sinh sulfonamide.
khang 1én dén 90,3% va gié trj MIC50/MIC90 > o o
640 pg/mL. Do vay, vige dua ra nhitng bién phap nham han
ché sy gia tang ti 1¢ khang khang sinh la rat cap
Kha nang khang cao khéng sinh nhom thiét ma diéu nay doi hoi nhitng ngudi nuédi thuy
sulfonamide da dugc quan sat trong cac vi khuén san phai c6 nhitng hiéu biét nhat dinh ciing nhu cac
Gram am, dat biét 1a E. coli dugc phan lap tir nguoi nha khoa hoc ¢an c6 nhimg nghién ctru sau hon dé
va dong vt trén toan thé gi6i (Moreno et al., 2006) x4c dinh ban chat ctia co ché khang thubc, tir d6
va ke ca trong moi trudng nude nudi tom ca (Hoa dua ra nhiing giai phap khdng ché tinh trang khang

et al., 2008). Ngoai ra, kha nang dé khang khang thudc mot cach cé hidu qua.
sinh SXT cianhomvi khuanFE. coli sinh ESBL
nhiéu hon so véi cac chung E. coli khong sinh

Bang 2: Gia tri MIC ciia thubc khang sinh nhém sulfonamide 1én vi khuin ESBL-E. coli

, . S6 chiing vi khuan véi gid tri MIC (ug/mL) %

Khingsinh  —=55™075 15 2 3 4 6 8 12 16 24 >3 Khing

SXT 1 0 0 0O 0 0 0 0 0 0 0 59 98,3
SXT: Trimethoprim-sulfamethoxazole (1,25/23,75 ug)

3.2 Xac dinh sy hién dién nhém gen sul ciia Trong d6, gen sull hién dién trong 3 chung
cac chiing vi khuan ESBL-E. coli khiang chiém ti 1€ 5%; gen sul2 hién dién trong 21 ching
sulfonamide phén 13p trén ca ving An Giang, chiém ti 1¢ 35% va gen sul3 hién dién trong 6
Vinh Long, Pong Thap chung chiém ti I¢ 10%.Kha nang khang cao khang

sinh nhom sulfonamid cting da dugc quan sat trong
céc vi khuan Gram am phan lap tir nguoi va nhiéu
loai dong vat trén toan thé giéi (Moreno et al.,

2006). Theo céac nghién ctu trudc day, gen sull vé
sul2 déu tdn tai & cac ching vi khudn khang
sulfonamide. Trong nghién ctru nay gen sul2 xut

Két qua phan tich PCR ghi nhan cac chung vi
khuan ESBL-E. coli phan lap trén ca & 3 tinh An
Giang, Vinh Long, Pong Thap chira 3 gen khang
sulfonamides (Hinh 1).
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hién phd bién nhét, két qua nay phu hop véi mot s6
két qua nghién ciru & Viét Nam va trén thé gidi
(Enne et al., 2002; Blahna et al., 2006; Frank et al.,
2007).0 Pan Mach, két qua nghién ctru cho thiy
rang ti 18 sul2 cao hon gen sull & cac chung E. coli
phan lap tr nguoi (Trobos et al., 2008). Nghién
ctru cua Grape et al. (2003) 6 cac chung E. coli
phan 1ap tir nguoi ciing cho thay trong sb 75 chung
E. coli khang sulfonamide, c6 11 ching mang gen
sull va 20 ching mang gen su/2, 2 ching mang
gen sul3 va 25 ching mang ca 2 gen. Tiép theo,
gen sul2 da dugc ghi nhan vai ti 1¢ cao trong E.

Tép 54, 56 4B (2018): 108-114

coli phan 1ap tir lon, gia cAm, bo, phan ngudi va
bénh nhan nhiém tring dudng tiét niéu (Trobos et
al., 2009). O Viét Nam, nghién ctru ciia V& Thanh
Thin va ctv. (2011) ghi nhan 84,24% mau E. coli
phan 1ap tir lon con bi tiéu chay ¢ sb tinh Nam
Trung Bova Tay Nguyén c6 mang gen sul2. Tuong
tu, két qua khi phan tich gen khang sinh cua 34
chung vi khuan E. coli phan lap tir trdu bo khoe
manh tai mot s tinh Nam Trung B6 cho théy ti 1€
cac ching mang gen su/? khang vd&i nhom
sulfonamide chiém 67,65% (Bui Thi Ba va ctv.,
2012).

«— Sul 3(787 bp)

Sul 1 (433bp)
Sul 2 (293bp)

Hinh 1: Két qua dién di sian pham PCR phat hi¢n gen su/ ciia vi khuin ESBL-E. coli

GlengM thang DNA 100bp; gleng +: doi chitng dwong; giéng 1,5,6: mau vi khudn mang dong thoi 3 gen sull; sul2;
sul3; giéng 2,3,4: mau vi khuan mang dong thoi 2 gen sul2 va sul3

Két qua nghién ctru xac dinh ti 1¢ nhiém gen sul
pho bién 1an lugt 1a sul2>sul3>sull. Khac véi mot
s6 nghién ctru trén thé gidi, gen sul3 dugc phan lap
& ti 1& thip hon so véi gen sull, sul 2. Cu thé,
nghién ctru xac dinh ti 1¢ nhiém phé bién 14n luot
1a gen sull>sul2>sul3 tir cac ching E. coli phan
1ap tir ngudn bénh phidm cua mot bénh vién & Iran
(Arabi et al., 2015). Tuong tu, két qua nghién ctru
Wu et al. (2010) cho thay gen sul3 chiém ti 18 thap
nhit & ngudn E. coli phan lap tir nguoi va dong vat
& DBan Mach vai ti 1¢ tuong ung cua gen sul2, sull
va sul3 1an luot 13 65%, 45% va 12%. Trong sb cac
gen sul khang khang sinh nhém sulfonamides, gen
sul3 dugc mo ta phat hién gan day nhit trén lon &
Thuy ST vao nam 2003 va sau do6 cling dugc phat
hién trén nguoi va dong vat & nhiéu nuée khac trén
thé gi6i (Antune et al, 2007). Do viy, can
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thuchién thém nghién ciru dé xac dinh ngudn gdc
cua nhom gen sul3 trong dia ban nghién ctru.

Céc gen khang khang sinh nhom sulfonamide
phan b rong khip & cic dia ban thu mau(Bang 3),
trong d6 cac ching ESBL-E. coli phan lap tir c4 thu
ngoai ty nhién (sdng) o ti 1&¢ nhiém céac gen sul cao
hon ca nudi trong ao va trong bé (Hinh 2). Theo
Hoa et al. (2008), nhitng ao ca nudi nhan nudc thai
truc tiép tir cac trang trai nudi heo s& co ti 16 mang
gen khang khang sinh nhom sulfonamide cao 1én
dén 92%. Ngoai ra, vi khuan phén lap tir con kénh
thanh phd ciing c6 ti 1¢ mang gen khéng khang sinh
nhom sulfonamide cao & mic 72%. Didu niy ¢
thé Iy gidi tai sao cd ngoai ty nhién lai cé ti 1¢
nhiém gen sul cao hon, c6 thé ca bi nhidm gen sul
tir ngudn cht thai cua cac trang trai nudi gia sic,
gia cam hodc nudc thai tir cac khu cho, bénh vién
chwa duoc xtr Iy thai tryc tiép ra song.
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Bang 3: S6 lrgng va sw phan bd cac gen khang khang sinh nhom sulfonamide cia vi khuin ESBL-E.
coli phan liap é tinh An Giang, Pong Thap va Vinh Long

S6 chiing dwong tinh véi

Gen Sul gen sul (ti I¢ phan trim) Khu vye thu miu dwong tinh véi gen sul

Sull 3(5%) Long Ho (Vinh Long)
Tra On, Long Ho6 (Vinh Long); Chau Phu, Cho

Sul2 21(35%) Méi,Long Xuyén, song Hau (An Giang); Sa Déc (Pong
Thap)

Sul3 6(10%) f\}/lia;lh 1;1::; g()An Giang); Long HO, Tra On, song Tien
Tra On, Long Ho, Séng Tién (Vinh Long); Sa Péc, song

Sull + Sul2 15(25%) Tién (Péng Thap); Chau Phi, Chg M&i, Long Xuyén,
song Hau (An Giang)

Sull + Sul3 1(2%) Chg Méi (An Giang)

Sul2 + Sul3 6(10%) Tra On (Vinh Long); Thanh Binh, Sa Péc (Pong Thap)

Sull + Sul2 + Sul3 7(12%) Long Ho, song Tién (Vinh Long); Thanh Binh, Sa Déc

(Pong Thap)

Tat ca cac gen sul 1,2,3 khang sulfonamide
phat hién & cdc mau c4 thu ving An Giang, Vinh
Long, Pong Thap déu duoc cong bd c6 ti 1&é nhidm
cao ¢ nguoi va nhiéu loai dong vat khac. Diéu nay
cho thiy viéc tai sir dung nude thai chua qua xir 1y
tir cac hé thong tich hop giira trong trot, chan nudi

35,0%
msul 1 msul2

30,0%

25,0%

21,7%

20,0%
15,0%
10,0%

5,0%

TI1é gen khang khang sinh (%)

sul 3

va nudi trong thuy san hodc tir bénh vién chua qua
xtr Iy va nudc thai do thi c6 thé c6 tiém nang 16n vé
6 nhi®m vi khudn véi sy phong phi cua cic gen
khang thudc c6 kha ning gay hai cho sirc khoe con
nguoi va hé sinh thai.

31,7%

21,7%

10,0%

0,0% ¢

Song

M6 hinh nuéi

Hinh 2: Ti I¢ gen khang khang sinh nhém sulfonamide ciia vi khuin ESBL- E. coli theo mé hinh nudi

Bén canh cac ching vi khuan nhiém don cac
gen khang khang sinh nhém sulfonamide thi trong
nghién ctru con phat hién dugc cac ching vi khuan
ESBL-E. coli nhiém kép cic gen khang thudc. Cu
thé, nghién ctru xac dinh: 15 ching mang ca hai
gen sull va sul2 (chiém ti 1& 25%); 6 ching nhiém
kép gen sul2 va sul3 (chiém ti 1& 10%); 7 chung
mang ca 3 gen sull, sul2, sul3 (chiém ti 18 12%) va
1 ching mang hai gen sull va sul3 (chiém ti 1&
2%).

Hién tuong nhiém kép hay da nhiém gen khang
khang sinh nhom sulfonamide cling dugc ghi nhan
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trong nhiéu nghién ctru (Kerrn et al., 2002; Guerra
et al., 2004; Bean et al., 2005; Frank et al., 2007).
Tuy nhién, két qua nghién ctru xac dinh ti 1& nhidm
kép hay nhiém nhiéu gen khang thudc khang sinh
sulfonamide trong cung mdt chung vi khuén E. coli
(29/60 ching chiém ti 1& 48,3%) cao hon so v&i
mdt s6 nghién ctru khac trén thé gigi. Cu thé,
nghién ciru & bénh vién Iran xéac dinh ti 1& da nhiém
gen sul 12 50/144 ching (ti 1¢ nhiém 34,7%) (Arabi
et al., 2015), & Pan Mach 1a 8/26 chung (ti 1¢
nhiém 31%) (Wu et al., 2010). Trong cac nghién
ctru trude day trén nguoi va dong vat, mot ti 16
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déng ké cac dong phan 13p mang nhiéu hon hogc
bang 2 gen sul (Antunes et al., 2005; Hammerum
et al., 2006; Frank et al., 2007).

4 KET LUAN

Hau hét cac ching ESBL-E. coli (59/60 chung)
cho két qua khang voi khang sinh nhom
sulfonamide. Nong d6 trc ché tdi thiéu cua cac
chung vi khuin ESBL-E. coli ¢6 gia tri>32pg/mL;
déng thoi, cé sy hién dién cua gen sul trong cac
chung vi khuan ESBL-E. coli & cac mau ¢4 nudi va
ca ty nhién véi ti 1€ cao ¢ cac tinh An Giang, Vinh
Long va Pong Thép; pho bién 1a gen sul2, tiép theo
1a sul3, va gen sull va mot s6 chung nhiém kép 2
va 3 gen (sull va sul2; sull va sul3; sul2 va sul3;
sull, sul2 va sul3).
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