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TOM TAT

Hién nay, tao dong DNA tr¢ thanh mdt phuong phap co ban trong cac nghién ctru thude linh vyc sinh hoc va
cong nghé sinh hoc, va do d6, nhiéu phuong phap tao dong di duoc phat trién nham ting hiéu suat tao dong.
Ciing trong xu thé nay, phong thi nghiém CNSH Phan tir, Trudng Pai hoc Khoa hoc Ty nhién, Pai hoc Qudc gia
Thanh phd H6 Chi Minh da phat trién thanh cong bo kit tao dong eClone dya trén su tai to hop tuong dong gitra
céc doan trinh tu tuong ddng trén vector va DNA. Trong nghién nay, chung t6i tién hanh danh gia hiéu qua cta
bd kit trong viéc ndi ba doan gene c6 do dai 300 bp, 1000 bp, 1500 bp vio vector pET-28a(+) nhd su ¢6 mit cua
c4c trinh ty tuong ddng dai 10-20 nu & hai ddu cia gene va vector. Pdng thoi, khi so sanh hiéu qua vai bo kit
thuong mai GeneBuilder (GenScript, Hoa Ky), chiing t6i nhan théy mic du sb lugng khuén lac thu nhan duoc tix
b kit tao dong eClone ¢6 thép hon so v&i bo kit thwong mai nhung ty 1¢ khuan lac duong tinh khong khac biét
dang ké. Bén canh do6, cho dén nay da co trén 200 gene da duoc tao dong thanh cong bang phuong phap eClone
tai nhidu don vi kinh doanh va nghién ctru khac nhau. Cac két qua nay cho thdy tiém ning tmg dung cta bo kit
eClone trong cic nghién ciru lién quan dén tao dong phan ti.

Tir khéa: eClone, trinh tu trong dong, tao dong DNA, pET-28a(+), hidu sut tao dong.

MO PAU

Tao dong phan tr hodc tao dong DNA la qua trinh chén mot doan DNA vao mét vector, sau do bién nap vao té
bao chi dé khuéch dai doan DNA muc tiéu ho&c biéu hién protein tai té hop. T khi thanh céng vao nam 1972,
tao dong DNA ngay cang dwoc str dung rong rai, nhanh chéng tré thanh mét ki thuat co ban, quan trong trong
linh vie sinh hoc va cong nghé sinh hoc (Cohen, 2013). Do d6, nhidu phwong phap tao dong da dwoc cac phong
thi nghiém phat trién d& nang cao hiéu qua va giam chi phi.

Phwong phap tao dong truyen théng st dung enzyme cét gidi han (Restriction enzyme - RE) va DNA ligase, bao
gdm cac budc chinh: 1, st dung cac RE dé cit doan DNA muc tiéu va vector; 2, khuéch dai DNA muc tiéu va
chén vao vector da cat mé vong bang cach str dung enzyme DNA ligase; 3, Bién nap hén hop ndi vao té bao
cha; va 4, sang loc dong muc tiéu (Lorsch, 2013). M&c du phwong phap nay don gian, linh hoat, chi phi thap,
nhung co nhidu han ché nhw mét s6 trwdng hop khong thé tim dwoc RE phu hop do doan gene muyc tiéu chira
nhiéu vi tri nhan biét cla RE; diéu kién phan tng cla cac RE khac nhau nén lam gidm hiéu suét tao dong néu
chon chién lwvoc cét vector bdng 2 enzyme va thu nhan nhiéu khuan lac khong chira gene do vector tw néi.

Dé cai thién hiéu qua tao dong DNA, cac nha khoa hoc st dung cac bo kit tao dong da dwoc phat trién va hién c6
trén thj trwdng nhw Cloning Independent Cloning (New England Biolabs, Hoa Ky), In-fusion kit (Takara, Nhat
Ban), Cold-fusion kit (System Biosciences, Hoa Ky), hodc Genbuilder™ DNA Assembly (Genscript Biotech, Hoa
Ky) thay vi st dung ligase. Cac kit tao dong nay nay hoat déng dwa trén sw hién dién cla ving twong ddng & méi
dau ctia doan DNA muc tiéu va vector da cat mé vong duwéi tac dong ctia cac enzyme dac hiéu (Valla et al., 2014).
Uu diém cta phwong phap nay so véi cac phwong phap truyén théng la dat hiéu qua tao dong cao, khéng can
cét trinh tw muc tiéu véi RE va tiét kiém thoi gian. Tuy nhién, do str dung cac enzyme tinh sach, cac bd kit nay
hién dwoc ban véi gia cao nén van chwa duoc st dung réng rai trong cac phong thi nghiém tai Viét Nam.

V&i muc dich thic ddy nghién ctru Sinh hoc va Céng nghé sinh hoc trong nwéc, Phong Thi nghiém Céng nghé
sinh hoc phan tt, Trwong Pai hoc Khoa hoc Ty nhién, Dai hoc Quéc gia Thanh phd H& Chi Minh da nghién ctru
va phat trién bo kit tao dong eClone dwa trén qua trinh tai td hop twong ddng, gilp viéc tao dong gene tré nén
don gian, hiéu qua va tiét kiem chi phi. Trén co sé& do, nghién ctru nay duwoc thwe hién véi muc dich danh gia
hiéu qua tao dong ctia bd kit eClone.

NGUYEN LIEU VA PHUONG PHAP
Nguyén liéu

Bo kit tao dong eClone dwoc san xuét va cung c;ép b&i Phong thi nghiém Cong nghé Sinh hoc phéan tt, Trwdong
Trwdng Dai hoc Khoa hoc Ty nhién, DPai hoc Qudc gia Thanh phdé HO Chi Minh. Bd kit gom 2 thanh phan: enzyme
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eClone va buffer 10X. Plasmid pET-28a(+) (Merck Biosciences, Hoa KYy) dwoc thu nhan tir té bao E. coli
DH5a/pET-28a(+). Té bao E. coli DH5a (Thermofisher Scientific, Hoa Ky) dwoc str dung cho muc dich tao dong.
Thang DNA 1 kb dwgc cung cap béi hang Bioline (Canada).

Chién lworc tao dong

B6 kit eClone cho phép néi mét doan gene bét ky vao plasmid theo co ché tai té hop twong dong theo quy trinh
dwoc trinh bay & Hinh 1A. Trong do, plasmld s& duoc cat mé vong bang 1 hodc 2 enzyme cét gidi han. Trong
nghién ctru nay, plasmid pET-28a(+) dwoc st dung va duoc cat mcr vong bang enzyme BamHI. Song song do,
gene muc tiéu dwoc khuéch dai bang phwong phap PCR véi cap méi dic hiéu, trong d6 méi mdi sé chira 3 trinh
tw dac trung theo thir tw tr d4u 5’° dén dau 3’ nhw sau: 1) 10-20 nucleotide (nu) gibng véi trinh tw & dau twong
&ng trén plasmid d& c&t mé vong; 2) trinh tw cla RE dwoc dung dé& c&t mé vong plasmid; va 3) 18-20 nu dac hiéu
v&i gene dé khuéch dai gene muc tiéu (Hinh 1B). Trong nghién ctru nay, 3 gene c6 dd dai khac nhau A (~300 bp),
B (~1000 bp) va C (~1500 bp) dwoc str dung dé danh gia hiéu qua tao dong cla bd kit eClone.

Sau d6, gene muc tiéu duoc ndi vao plasmid théng qua qua trinh tai t& hop gilra céc trinh tw twong déng & 2 dau
clia gene va plasmid dudi sy xtc tac cla enzyme eClone. San pham ndi duoc bién nap vao té bao vi khuan E.
coli khd nap. Cubi cung, hén hop bién nap dwoc tréi trén dia chira méi trwdng LB cé bd sung nhan t6 chon loc
(Kanamycin). Cac khuén lac phat trién trén méi trwéng dwoc kiém tra bang phwong phap PCR khuén lac va xac
nhan lai badng phwong phap PCR plasmid.
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TCGACGGAGCTCGAATTCY gatccGCGACCCATTTGCTGTCC,

Gene A
AGCTGCCTCGAGCTTAAGEcctag HCECTGGGTAAACGACAGG
AAATATTATGGTAATGGTGT GTAGCGTTCATGTTAGCAAA
TTTATAATACCATTACCACA CATCGCAAGTACAATCGTTT

3 CGCAAGTACAATCGTTTcetaggCGCTGATAAACGACAS
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Hinh 1. Quy trinh tao dong (A), nguyén tac thiét ké méi (B) cia phwong phap tao dong eClone
va cach thiét ké moéi dung dé khuéch dai gene A vé&i dé dai trinh tw twong déng la 15 nucleotide (C)
Chuan bj gene muc tiéu va plasmid
Ba gene A, B, C dwogc khuéch dai tr mach khudn duoc dat tong hop bang phwong phap PCR véi cac cap moi
twong ng dwoc thiét ké theo nguyén tac da trinh bay & trén dwéi sy xuc tac ciia Taq DNA polymerase (Bioline,
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Canada). D& l1am rd hon vé cach thiét k& mdi, trinh tw cdp mdi dung d& khuéch dai gene A mang 15 nu twong
ddng voi plasmid dwoc &y lam vi du va thé hién & Hinh 1C, gébm méi F: 5-ACGGAGCTCGAATTCgg
atccAAATATTATGGTAATGGTG-3' va mbi R: 5-ACAGCAAATGGTCGC ggatccTTTGCTAACATGAACGC-3' (ky
tw chiv hoa: trinh tw gibng vé&i plasmid, ky tw chi thwdng: vi tri nhan dién cta BamHI, va ky tw chir hoa dam: trinh
tw d&c hiéu voi gene). San phdm PCR sau d6 duwoc tinh sach bang phwong phap phenol/choloroform. Néng do
DNA sau dé dwoc xac dinh dya trén dé hép thu & bwédc séng 260 nm bang may Nanodrop (Thermo Fisher, Hoa Ky).

Dé cét mo vong plasmid, phan (rng gdbm Buffer Tango 1X, 0,3 U/uL BamHI, va 4000 ng/uL plasmid pET-28a(+)
dwoc chudn bi va G & 37°C trong 16 gi®. Sau khi hoan thanh, phan trng dwoc G & 65°C trong 10 phit dé bat hoat
enzyme BamHI. Cubi cung, sdn phdm cét dwoc tinh sach bang bo kit EZ-10 Spin Column DNA PCR purification
(Bio Basic, Canada).

Thuwe hién phan (ng ndi gene vao plasmid bang b kit eClone

Thiét Iap 10 uL phan &ng ndi gbm 37,5 ng/ulL plasmid pET-28a(+) da cat mé& vong, gene muc tiéu, 1X eClone
buffer, 1 uL enzyme eClone. Trong do, lvgng gene muc tiéu dwoc bd sung dé dat ty 1& gene:plasmid 1& 3:1. Phan
&ng ndi dwoc tién hanh & 37°C trong 15 pht.

Chuan bj té bao kha nap

Té bao E. coli DH5a. kha nap dwoc chuan bi theo quy trinh da dwgc mé ta trwdc d6 (Tu, 2008). Tinh kha nap cla
t& bao dwoc danh gia bang cach bién nap 1 pg plasmid pET-28a(+) vao 100 uL dich té bao kha nap. Sau do, trai
t& bao trén dia Luria Bertani c6 b sung 30 pg/mL Kanamycin (LB-Kan) va dém tdng sb khuén lac xuét hién trén
dia. Hiéu qua bién nap cla té bao dwoc ghi nhan bang sb khuén lac xuét hién trén 1 ug plasmid (cfu/ug).

Bién nap va danh gia hiéu qua tao dong cua bo kit eClone

B& sung toan b6 10 L phén (ng ndi vao 1 eppendorf chira 100 uL té bao kha nap theo quy trinh dwoc md ta bdi
Tu (2008). Hon hop bién nap duwoc trai trén dia méi trvong LB-Kan, sau do dia duwoc U & 37°C trong 16-20 gio.
So6 lwgng khuan lac xuat hién trén dia dwgc dém va ghi nhan lai.

Sau d6, 10 khuan lac dwoc chon ngdu nhién dé kiém tra sw hién hién cla plasmid tai t& hop pET-28a(+)-A/B/C
béng phwong phap PCR khuén lac véi cac cap mdi dic hiéu da duwoc st dung dé thu nhan gene. Céac khuén lac
cho két qua dwong tinh s& dwoc nudi cay trong méi trwdng 16ng LB-Kan va plasmid dwoc thu nhan bang phwong
phap SDS-Kiém. Sy hién dién ctia gene muc tiéu trong plasmid dwoc kiém tra lai bang phwong phap PCR
plasmid v&i cap mdi gdm mdi F trén gene (mdi dung dé thu gene) va mdi R trén T7 terminator ctia plasmid.

Ty 1é khuén lac dwong tinh dwoc tinh theo cong thic: Ty 1é khuén lac dwong tinh (%)= (b/a) x (d/c) trong dé: a la
sb lwong khuén lac duoc chon dé tién hanh PCR khuan lac, b la sb Iwgng khuén lac cho két qua dwong tinh vo&i
PCR khuén lac, ¢ 1a s lwgng plasmid dwoc kiém tra bang phwong phap PCR plasmid, d 1a sé lwgng plasmid cho
két qua dwong tinh v&i PCR plasmid

So sanh hiéu qua tao dong cta bo kit eClone va GenBuilder

Gene A duwoc khuéch dai bang phan rng PCR véi cdp mdi dac hiéu chira 15 nucleotide twong déng véi plasmid.
Qua trinh tao dong dwoc thuc hién nhuw quy trinh dwoc dé cap & trén, trong d6 phan (rng ndi gene vao plasmid
béng eClone dwoc thyc hién & 37°C trong 15 phut trong khi phan (rng ndi bang GenBuilder dwoc thwe hién &
50°C trong 15 phut. Sy khac nhau gitra sd khuén lac thu nhan dwoc va ty 1& dwong tinh cla bo kit eClone va
GenBuilder dwoc phan tich théng k& bing phan mém Graphpad prism 7.0 s& dung phép kiém dinh unpaired
T-test.

KET QUA VA THAO LUAN
Thu nhan gene va plasmid

Ba gene A (300bp), B (1000bp) va C (1500bp) dwoc khuéch dai véi mdi dac hiéu chira vung trinh tw twcyng dong
l&n lwot 1a 10 nu, 15 nu va 20 nu. Két qua dién di trén gel agarose 1,2% (Hinh 2A) cho thdy mot vach & méi giéng
c6 kich thuwéc phu hop véi kich thuwéc ly thuyét cia gene va khong xuét hién vach phu, cho thdy ching toi da
khuéch dai thanh cdng cac gene muc tiéu véi cac mdi dwoc thiét ké va phan (rng PCR déc hiéu cho cac gene.

Song song d6, ching tdi cling tién hanh thu nhan va c&t mé vong plasmid pET-28a(+) béng enzyme cét gidi han
BamHI. Két qua dién di trén gel agarose cho thay plasmid sau khi cit mé& vong cho mét vach duy nhat va séc nét
nam trong khodng gitra hai vach 5000 bp va 6000 bp clia thang DNA, twong trng véi kich thwéce ly thuyét 1& 5369
bp (Hinh 2B). Nhw vay, buéc dau chung t6i khdng dinh dwoc da thanh cdng trong viéc cit mé vong plasmid. Tuy
nhién, do han ché vé& gi¢i han phat hién DNA cla phwong phap dién di trén gel agarose va nhuém DNA béng
ethidium bromide, ching t6i tién hanh bwdc kiém tra sau hon dé danh gia hiéu qué ctia phan (rng cét bang cach
bién nap san phadm cét vao té& bao E. coli DH5a. Két qua bién nap cho thay sb khuan lac xuét trén dia LB-Kan rat
it, chi 0-1 khuén lac & mdi 1an 18p lai. Nhw vay, chung t6i khdng dinh dwgc phan (ng cit mé vong plasmid thanh
cbng vé&i hidu suét cao.
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Hinh 2. Két qua thu nhan gene A, B, C (A) va cit mé& vong plasmid pET-28a(+) bang enzyme BamHI (B)
Kiém tra hiéu qua bién nap cta té bao kha nap

Do hiéu qua tao dong phu thudc nhiéu vao tinh chat cia té bao kha nap nén chung t6i tién hanh danh gia stc
sbng ciing nhw tinh kha nap cua té bao. Strc séng cla té bao dwoc danh gia bang cach nudi ciy trén dia méi
trwong LB khong chiva khang sinh va LB-Kan. Tinh kha nap cla té bao dwoc danh gia thong qua sb lwong thé
bién nap xuét hién trén moi trwo’ng LB - Kan sau khl dwoc bién nap plasmld pET- 28a(+) Két qua cho thay té bao
kha nap E. coli DH5a c6 hiéu qua bién nap 1,6 x 10° cfu/ug. Hiéu qua bién nap cla té bao E. CO/I DH5a trong san
phdm thwong mai clia mét sé cong ty nhu Thermo Fisher, Abmgood tir khoang 10° d@én 10° cfu/ug. Nhu vay,
ching t6i d& chuan bi té bao kha nap cé hiéu qua bién nap cao va thich hop dé tao dong gene muc tiéu.

Banh gia hiéu qua tao dong cua bd kit eClone déi v&i cac gene cé kich thwéc khac nhau va chiéu dai
vung trinh tw twong dong khac nhau

Nghién ctru Shen va Huang (1986) cho thdy hiéu sut ctia qua trinh tai t hop twong déng phu thudc vao dé dai
cla trinh tw twong ddng. Cac nghién cvu sau nay, didn hinh la nghién ctru ndm 1995 cla Fujitani va déng tac gia
(1995) chi ra mdi quan hé tuyén tinh gitra chidu dai ving twong ddng va hiéu suét qua trinh tai té hop. Do do,
chung t6i tién hanh danh gia hiéu qua tao dong clia bod kit eClone dbi véi cac gene cé chiéu dai khac nhau
(300bp, 1000bp va 1500bp) va dd dai doan twong ddng khac nhau (10 nu, 15 nu va 20 nu). Hiéu qua tao dong
dwoc danh gia dwa trén 2 tiéu chi: s6 khuan lac xuét hién trén dia bién nap va ti I& khuan lac dwong tinh dwoc tinh.

Két qua tao dong (Hinh 3) cho thay dbi v&i gene A cé kich thuéc 300bp, viéc st dung mdi co kich thwéc ving
twong ddng 15 nucleotide cho sé lwgng khuén lac xuét hién trén dia LB-Kan ciing nhw ty 1& khuan lac dwong tinh
cao nhat. Nhin chung, dbi véi ca 3 do twong déng, ty & khuan lac dwong tinh mang gene A déu trén 85%. Dbi
véi gene B ¢6 kich thwéc 1000 bp, s6 lwong khuén lac xuat hién trén dia LB-Kan ciing nhw ty 1& khuén lac dwong
tinh cao nhét (ng voi méi c6 kich thwdc ving twong dong 10 nu va ty 16 khuan lac dwong tinh déu trén 60% dbi
vOi viéc st dung méi ¢ chiéu dai vung tuwong dong ngan (10 va 15 nu). Déi voi gene C co kich thwac 1500 bp,
viéc sir dung mdi c6 kich thwéc ving twong ddng 10 nucleotide cho s lwgng khuén lac twong dbi cao va ty &
khuan lac dwong tinh cao nhat, nhwng chi thu dwoc 25 khuan lac véi ti 1& dwong tinh 63,33 + 6,22%.

Nhw vay, trong pham vi khao sat & nghién ctru nay, ching t6i két luan dwoc: dbi voi gene co kich thwéc 300 bp,
dd dai doan twong ddng téi wu 1a 15 nu, trong khi déi v&i gene cé kich thuéc cao hon (1000 nu va 1500 nu), kich
thwédc viing twong ddng téi wu 12 10 nu. V& kich thwéc gene, gene co kich thwéc nhé cho hiéu suét (sé khuén lac
va ty 1é dwong tinh) cao hon gene c6 kich thwéc Ién. Nhwng nhin chung, véi viéc sir dung bd kit eClone, ching
t6i da thanh cong trong viéc tao dong gene co kich thwédc 1én dén 1500 bp véi d6 dai ving trinh tw twong déng la
10-20 nu. Bén canh d4, 3 plasmid mang gene A, B, C dwoc Iwa chon ngau nhién dé kiém tra do chinh xac cua
trinh tw dwoc chén bang phwong phap giai trinh tw Sanger, két qua cho thay ca 3 doan gene A, B, C dwoc chén
vao cac plasmid nay cé d6 chinh xac 100% so v&i trinh ty ly thuyét.

Nghién ctru clia Jacobus va ddng tac gia (2015) cho thay ti 1& khuén lac dwong tinh tang khi téng chiéu dai viing
twong ddng va thich hop nhat véi doan 20 bp. Nghién ctru ctia Jacobus s dung gene cé kich thwéc 500bp va
vector pUC19 (2314 bp), néng dd plasmid tlr 100 ng - 250 ng va&i ti 1& 2:1. Béi chiéu véi nhitng khao sat trong dé
tai nay, cho thay sw khac nhau trén hai két qua thu dugc Ia khé tranh khdi khi st dung nhitng didu kién nghién
ctu khac nhau. Mt mét, nghién ctru cla tac gia trén st dung té bao kha nap c6 hiéu suét kha nap va sb lwong
khuén lac sang loc cao hon. Mét khac, kich thwéc plasmid khi bién nap vao té bao chi E. coli bAng phwong phap
sbc nhiét cé thé anh huwéng dén hiéu suat bién nap (Hanahan, 1983). D& tai ctia ching téi khao sat trén cac kich
thuwéc gene khac nhau cho géc nhin réng hon khi so sanh céc kich thwéc cia vung twong déng. Vi vay, véi két
qua tao dong trong dé tai, chung t6i xac nhan dwoc bd kit tao dong eClone dé tao dong véi kich thwéc ving
twong déng la 10 nu (hodc 15 nu trong trwdng hop doan gene cd kich thwéc ngén). Két qua cuta ching toi ciing
c6 khac biét so va&i két qua nghién cru cla Fujitani (1995), tac gia két luan réng hiéu suét tai t& hop tuyén tinh
v&i chidu dai doan twong ddng. Mac du nguyén nhan khac biét van chwa rd, ching toi giad thiét rdng khi DNA
mach don dwgc tao thanh & bwéc dau cla qua trinh tai td hop, viéc kéo dai doan twong ddng trong nghién ctru
clia chiing toi da lam xuét hién cac cAu tric the cdp & doan DNA mach don nay dan t&i hién twong gidm hiéu
suét tao dong.

47



CONG NGHE GEN

Gene A (300 bp) Gene B (1000 bp) Gene C (1500 bp)
140 100 g
-
120 4 Lg8o £
o o
f 100 4 £
~(0 r 60 5
2 804 °

4
x S
© 601 La0 ¢
o <
<5 40 <
-
© 20 o
20 =
=
0 L0
10 15 20 10 156 20 10 15 20
Do dai viing twong déng (nu)
[ Téng s6 khudn lac M Tilé khudn lac dwong tinh

Hinh 3. Anh hwéng ctia chiéu dai gene va chiéu dai ving twong dong dén hiéu qua tao dong
So sanh hiéu qua tao dong gitra bo kit dang phét trién va bd kit GenBuilder

Két qua so sanh hiéu qué tao dong béng b kit eClone va bo kit tai t& hcyp twong ddng thwong mai GenBuilder
(Genscript) cho thdy s khuan lac xuét hién trén méi tru’cwng chon loc khi s dung b6 kit thwong mai GenBuilder
nhiéu hon so vé&i bo kit eClone, tuy nhién ty 1& dwong tinh clia ca 2 phwong phap déu khéng co6 sw khac biét co y
nghfa théng ké (Bang 1).

Bang 1. So sanh hiéu qua tao dong vé&i bé kit thwong mai

S6 khuan lac Ty Ié dwong tinh (%)
Bo kit thwong mai GenBuilder 241 £ 15,9 83+5,8
Bo kit hién tai 83 + 9,8**** 87 +11,5™

Ky hiéu: ns: p>0,5, khong khéc biét cé y nghia thdng ké; ****; p<0.001.
Théng ké s6 lwong gene da tao dong thanh céng béng bo kit eClone

Bo kit tao dong eClone dwoc ching t6i stv dung thwéng xuyén trong viéc tao dong DNA, ddng thoi givi di mot sé
don vi nghién ctru khac dé& danh gia hiéu qua tao dong cla b kit nay. Cho dén nay, theo két qua théng ké ching
téi thu nhan dwoc, da co 222 dong dwgc tao thanh cdng nho bd kit eClone, voi kich thwédc gene tir 162 bp cho
dén 5000 bp va kich thwéc plasmid tir 2686 bp dén khoang 7500 bp (Bang 2). Trong d9, tat ca cac dong da dwoc
tao ra tai Trwdng DH Khoa hoc Ty nhién, PHQG-HCM da dwoc gidi trinh tw, két qua cho thay tat ca cac doan
DNA dwogc chén vao plasmid c6 trinh tw chinh xac 100% so v&i trinh tw Iy thuyét. Ty 1& dwong tinh cé nhiéu bién
déng lén, tir 8-100%, chi yéu do nguyén liéu dung dé tao dong nhw plasmid cit mé vong, gene muc tiéu va té
bao E. coli kha nap chwa dwoc chuan hoa nhu trong cac thi nghiém trwéc. Bén canh doé, két qua thir nghiém tai
cong ty sinh hoa Phu Sa Biochem cho thay da thanh cdng trong viéc chia mot doan gene kich thuéc 3022 bp
thanh 3 manh nhé khac nhau va tién hanh néi ddng thoi vao plasmid pUC19 dé tao ra plasmid tai td hop chira
toan bd gene nay (Bang 3, STT 18). Két qua nay chirng minh dwoc réng bd kit eClone c6 kha ndng ndi nhiéu
doan gene vao mét plasmid dwa trén trinh tw tai té hop twong ddng gitra ching, mét hiéu qua kho cé thé co khi
st dung phwong phap tao dong dwa trén DNA ligase truyén thong.

Bang 2. Bang théng ké két qua tao dong vé&i nhidu gene va plasmid khac nhau

STT | Kich Plasmid Kich Sé Ty lé STT | Kich |Plasmid| Kich S6 Tylé
thwéc thwée | khuan | dwong thwéc thwéc | khudn | dwong
gene plasmid lac tinh gene plasmid lac tinh

(bp) (bp) (bp) (bp)
Trwong Pai hoc Khoa hoc Tw nhién, PHQG TP. Hé Chi Cong ty Phu Sa Biochem
Minh
1 162 | pET-22b(+) | 5493 19 67% Két qua QC
2 1008 | pET-22b(+) 5493 62 40% 16 600 puC19 2686 74-144 | 90-100%
3 1008 pYSag 6378 18 60% 17 435 pJET1.2 2974 54-85 100%
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4 1032 pET-22b 5493 1 100% Khao sét néi nhiéu doan (néi 3 doan gene vao 1 vector)
5 528 pPQEGO 3431 >300 40% 18 ‘ 3022 ‘ puUC19 ‘ 2686 ‘ 300 ‘ 8%
6 420 pPICZaA 3593 117 60% Tao dong cho muc dich thwong mai
7 109 pET-28a(+) 5369 4 50% 19- | Tao dong thanh cong 202 gene co kich thwdc ttr 200-
8 2274 | pET-22b(+) | 5493 6 17% 220 15000 bp
9 2274 pYSag 6378 3 100% Trwong Bai hoc Quéc té, PHQG TP. H6 Chi Minh
10 441 pPICZaA 6378 6 83% 221 | 300 | ‘ 3000 | 20-250 ‘ 60-100%
11 900 pYSag 6378 24 100% Trung tam Céng nghé sinh hec Tp.H& Chi Minh
12 1371 pYSag 6378 40 100% 222 714 5335 100%
13 723 pPICZaA 6378 109 17%
14 267 p427-TEF 7464 17 100%
15 75 p427-TEF 7464 44 86%
KET LUAN

Céc két qua danh gia vé& hiéu qua tao dong bang bo kit eClone cta ching t6i cho thy ching téi da tao dong
thanh céng 3 gene co6 kich thwéc khac nhau 300 bp, 1000 bp va 1500 bp vao plasmid pET-28a(+) véi hiéu qua
khac nhau tuy theo kich thwéc gene va kich thwéc ving twong ddng. Khi so sanh hiéu qua tao dong gitva b kit
eClone vé&i bd kit thwong mai GenBuilder (Genscript), chiing téi nhan thay tuy bd kit eClone cho sb khuén lac
xuét hién trén dia sang loc thdp hon nhung ty 1& dwong tinh clia 2 phwong phap nay la twong tw nhau. Cac két
qua danh gia doc lap tai cac don vi nghién ctru khac cung cho thay ho da tao dong thanh cong rat nhiéu doan
gene khac nhau khi str dung b6 kit nay. Nhitng két qua nay ciing cp nhitng béng chirng cho thay tiém nang
thwong mai Ién cla b kit eClone.

Loi cam on: Nghién ciru diroc tdi tro béi Pai hoc Quéc gia Thanh phé H6 Chi Minh trong khudn khé dé tai ma s6 DS2020-18-01.
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EVALUATING THE EFFICIENCY OF HOMOLOGY-BASED
CLONING KIT eClone

Nguyen Thi My Trinh’, Nguyen Van Hau

Laboratory of Molecular Biotechnology, University of Science, Vietnam National University — Ho Chi Minh city

SUMMARY

Nowadays, DNA cloning has been widely used as the basic and critical technique in biology and biotechnology.
Due to its importance, a great number of methods has been being developed by multiple laboratories to improve
the efficiency and reduce the cost of cloning. For the same purpose, the Laboratory of Molecular Biotechnology,
VNUHCM-University of Science has developed an easy, effective and economical cloning kit, named eClone.
This kit provides a simple cloning method that allows you to insert one or more DNA fragment(s) into a
linearized vector due to the presence of homologous sequences on them. In this study, we investigated the
cloning efficiency of this kit. Using eClone kit, we succeeded in cloning 3 genes of 300 bp, 1000 bp, and 1500
bp long containing 10-20 nu homologous sequences into vector pET-28a(+). Besides, when comparing the
cloning efficiency of eClone kit and the commercial kit GenBuilder (Genscript, USA), we found that although
the eClone kit yielded a lower number of colonies in the selective medium than Genbuilder kit, the possitive
rates of these two kits were similar. Importantly, more than 200 genes were successfully cloned into different
vectors using the eClone kit, as reported by some other research groups. Taken together, these results suggested
the commercial potential of this cloning kit.

Keywords: eClone kit, homologous sequence, DNA cloning, pET-28a(+), cloning efficiency.
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