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TOM TAT

Biodiesel 14 ngudn ning luong tai tao, hira hen c6 thé thay thé cho nhién liéu hoa thach truyén théng bai vu diém
than thién véi moi trudng. Su phét trién cua cong nghiép biodiesel trén pham vi toan cau di dan dén du thira mot
trir lugng I6n glycerol thd - san pham phu tir qué trinh san xuat. Didu ndy gy mat can bang gia thanh glycerol
thwong mai va duoc xem la thach thirc déi vai tinh bén viing cua cdng nghiép biodiesel. Tir d6, muc tiéu chuyén
dbi glycerol thd thanh san pham c6 gié tri cao da tré thanh van dé cap thiét ¢ nhidu qudc gia. Escherichia coli (E.
coli) da dugc ching minh c6 thé sir dung glycerol nhu mot nguon carbon thay thé thong qua su két hop gitra
glycerol kinase (GIpK) va glycerol 3- phosphate dehydrogenase (GIpD). Tuy nhién, su biéu hién cua gen
aquaglyceroporin (glpF) la mau chét quan trong, lam téng toc do sinh truong va sy hinh thanh sinh khéi. GIpF
c6 cau tric bao ton, tinh chon loc cao va duogc biét dén Ia protein van chuyén duy nhat xuc tc cho qua trinh
khuéch tan glycerol qua mang trong cua E. coli. Trong nghién citu nay, gen glpF tir E. coli chung DH5 alpha da
dugc nhan dong vao vector pJET 1.2/ blunt va giai trinh ty theo phuong phap Sanger. Trinh tu gen dich dugc
giai ma gom 846 nucleotide va tuong ddng 100% véi trinh tu gen tham chiéu. Két qua so sénh trinh tw amino

acid suy di&n va phan tich cau trac protein bac 3 cho két qua twong ddng 100% vai do tin cay 13 tuyét dbi. Két
qua nghién ctru ndy cung cip co s& khoa hoc, tao nguyén liéu di truyén dé phét trién ching vi sinh vat ti t6 hop
gilp tang cuong biéu hién gen glpF ma hda cho protein xuyén mang hd tro van chuyén glycerol.

Tur khéa: Escherichia coli, glycerol, glpF, trinh tu gen, nhan dong.

MO DAU

Biodiesel & nhién liéu cé thé tai ché, dwoc san xuét tir diu thwe vat hodc mé dong vat véi muc tiéu gidm thiéu 6
nhi&m mai trwéng va thay thé cho nhién liéu héa thach. Tuy nhién, qué trinh ché tao diu biodiesel din dén dw
thtra mét lwgng Ién glycerol - san phdm phu cta qué trinh s&n xuét. Theo tinh toan, mdi 9 kg dau biodiesel dwoc
san xuét tr qua trinh este héa sé tao ra 1 kg glycerol thd (Zhou et al., 2018). Mac du, tirng dwoc coi la loai “san
phdm phu” c6 gia tri, egceroI thd dang nhanh chéng tré thanh mcf)t “san pham thai” do chi phi xt ly cao va anh
hwéng t&i gia thanh cua glycerol tinh khiét. Theo nghién ctu, san lwong glycerol tho trén thi trwong tang nhanh
va c6 lién quan tryc tiép toi sy phat trién cda biodiesel. Mat khac, glycerol tho chwa qua tinh ché khong thé thai
ra moi trwdng vi dét tryc tiép sé tao ra khi doc (Gupta & Kumar, 2012). Viéc phat trién mot quy trinh bén virng voi
muc dich chuyen ddi glycerol thanh san pham c6 gia tri dang 1a van dé& cap thiét cGia cac linh vuc kinh t&, nang
lwgng va cong nghé (Chiang et al., 2020). Hién nay, phwong phap chuyen déi glycerol thudng dwoc tlep can bao
gdm chuyén héa hoéa hoc va dic blet la 1&n men st dung vi sinh vat cai bién di truy&n. Mot sé vi khudn cé thé
chuyén hda glycerol thudc chi E. coli, Klebsiella, Enterobacter, Glucanobacter, Clostridium, Candida, Aspergillus.
Glycerol thd thweng dwoc chuyén déi thanh cac san ph&m cé gia tri nhw: ethanol, propionic acid, biogas, citric
acid, ethanol, acid docosahexaenoic va mét so acid béo omega-3 khac (Chilakamarry et al., 2021). Vi lgi ich ve
chi phi va bdo vé méi trwdng, cong nghé DNA tai t6 hop dwoc xem 1 Iinh vyc trién vong trong nghién ctu
chuyén héa glycerol thé.

E. coli mang plasmld thuong dwoc st dung trong [inh vwe nghlen ctu tai td hop voi wu diém vé thao tac di
truy&n va chi phi mé rong san xuat. Vi khuan nay c6 kha naéng st dung mét sé hop chét lam ngudn carbon va
glucose duwoc wu tién str dung do ai lyc cao voi hé théng phosphotransferase (PTS). Mat khac, glucose cung cap
nhiéu nang lvong cho té bao thdng qua viéc khéi dong qua trinh dwdng phan dudi dang glucose 6-phosphate va
dwoc tiéu thu qua chu trinh Krebs (Martinez-Gomez et al., 2012). Tuy nhién, E. coli c6 thé sinh trwedng trong moi
trwdng giau glycerol va st dung ching nhw mét nguén carbon thay thé. M&t khac, ngudi ta con chirng minh réng
glycerol c6 anh huéng tich cuc téi thoi gian sdng clia t& bao va ndng suét protein tai td hop.

Glycerol c6 thé di qua mang té bao thong qua co' ché khuéch tan thu dong khong dac hiéu, tich ldy & té bao chét
va c6 thé di chuyén theo gradient néng do ra khéi t& bao. Ngoai ra, glycerol cling dwoc xem la vi du dién hinh cho
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qué trinh khuéch tan qua kénh van chuyén trung gian & E. coli. Twong tw nhw cac aquaporin, GIpF 1a mét kénh
Xuy&n mang c6 vai trd thic day qua trinh thdm thau glycerol. Sau khi qua mang té bao, glycerol trong té bao chat
tréi qua qué trinh phosphoryl héa can ATP va dwoc xGc tAc béi glycerol kinase (GIpK). San phdm cla qué trinh
duoc gitr lai trong té bao dwdi dang glycerol-3phosphate (G3P). Qua trinh trinh khir hydro dién ra va
dihydroxyacetone phosphate (DHAP) dwoc tao thanh. G3P déng vai trod 1a chit cam (g clia operon glpFK va
gitp E. coli cé thé str dung glycerol hiéu qua. Mé&t khac, G3P khéng phai chat nén cho GIpF nén duwoc gil lai bén
trong t& bao ma khéng phu thudc gradient ndng do (Sweet et al., 1990). GlpF thudc ho aquaporin (AQP), chira
chubi -Asn-Pro-Ala- bao ton, da dwoc xac dinh rd vé cap dd di truyén va cac d&c tinh chire nang (Stroud et al., 2003).
GIpF gébm 1 xodn dai xuy&én mang véi mét vi tri ubn cong & gitba va 2 chudi xodn alpha xuyén mang mot nira,
xién chéo qua mang hinh thanh mét phan cta 16 chon loc glycerol. GIpF c6 tinh chon loc cao, khéng cho phép
cac hop chét tich dién di qua giup duy tri gradient dién héa trén mang. Trong mét sé nghién ctu, glpF dwoc Xac
dinh m& héa cho protein xuyén mang GIpF va nam chung operon véi glpK mé hoéa cho glycerol kinase (GIpK)
(Sweet et al., 1990). Hai protein GIpF va GlpK c6 quan hé tuwong tac, sw xuat hién cta GIpF sé kich hoat glycerol
kinase (Voegele et al., 1993). Thém vao do, tbc dd van chuyén glycerol qua GIpF nhanh hon tir 100-1000 lan so
véi cac phwong thirc van chuyén khac (Heller et al., 1980). Tai Viét Nam, d& c6 nghién ctru tap trung vao téi wu
gia thanh san xuét biodiesel thay vi tan dung ngudn san pham c6 gia tri, s dung di twong: vi tao bién, mé& dong
vat. Tuy nhién, nhitng déi twong nghién ctu nay con giéi han vé tbc do sinh trwdng, mia vy va khd nang mé
réng san xuét. Chwa c6 nghién ciru ndo st dung cong nghiép DNA tai t6 hop trong nghién ctu chuyén hoéa triy
Ilwgng glycerol thé dw thira tir cong nghiép biodiesel.

Tém lai, biéu hién glpF dwoc coi la mau chét quan trong, lam téng tdc do sinh trwdng va sw hinh thanh sinh khéi.
Trong nghién ctru nay, ching t6i tién hanh nhan dong va phan tich trinh tw glpF, buwéc diu tao nguyén liéu di
truyén cho phét trién chiing tai té6 hop mang biéu hién gen quan tam. Pay la moét trong nhirng nghién ctru dau tién
tai Viét Nam tiép can t&i dinh hwéng tan thu glycerol thd tir cdng nghiép biodiesel str dung céng nghé tai té hop.

VAT LIEU VA PHUPONG PHAP
Chuaing vi khuan va plasmid

E. coli chiing DH5 alpha (Invitrogen, Hoa Ky) dwoc st dung cho muc dich tach chiét DNA téng sé va thiét ké cac
buwéc cta thi nghiém nhan dong. Vector tao dong dung st dung trong nghién ctru la pJET 1.2/blunt (Invitrogen,
Hoa Ky).

Tach chiét genomic DNA

E. coli DH5 alpha dwoc nuéi lac tang sinh trong 5 mL LB Idng (160 vong/phit, 37°C qua dém). DNA téng sb cla
E. coli DH5 alpha dwoc tach chiét bdng bo sinh pham thucmg mai Genomic DNA Prep Klt (BioFact, Han Quéc).
San pham tinh sach dwoc dién di trén gel agarose 1% co bd sung thuéc nhuém RedSafe™ Nucleic Acid Staining
Solution 20000x (iINtRON Biotechnology, Han Quéc). Két qua dién di dwgc quan sat dudi tia tlr ngoai.

Thiét ké cap mdi dic hiéu khuéch dai gen glpF

Cap mbi dic hiéu khuéch dai gen glpF dwoc chang téi nghién ctru thiét ké dwa trén trinh ty da dwoc cong bb trén
ngan hang gen (GenBank: U00096.3). B& mdi dwoc tdng hop béng phuong phap héa hoc bdi Céng ty TNHH
MTV Sinh Hoa Phu Sa (PHUSA Biochem) va co6 trinh ty: glpF-fw (5° — ATGAGTCAAACATCAACCTTG - 3’);
glpF-Afl II- rv (5 —CTTAAGTTACAGCGAAGCTTTTTG — 3'). Phan &ng PCR khuéch dai gen glpF st dung bd
sinh pham Platinum™ SuperFi Il PCR Master Mix (2X) (Invitrogen, Hoa Ky) chiva Pfu DNA polymerase biéu hién
hoat tinh exonuclease 3’-5’ c6 kha ndng doc stra va khuéch dai chinh xac gen dich. Qua trinh khuéch dai (PCR)
duwoc thwe hién bang thiét bi luan nhiét SimpliAmp™ Thermal Cycler (Applied Biosystem, Hoa Ky) theo chu trinh:
bién tinh 95°C trong 5 pht; 35 chu ky v&i méi chu ky & 95°C trong 30 gidy, 55°C trong 45 gidy va 72°C trong 1
phut; cudi cung gitr 72°C trong 10 phat. San phdm PCR c6 dang dau bang, kich thwédc theo tinh toan & 846 bp.
Két qua khuéch dai dwoc kiém tra bang dién di trén gel agarose TAE 1% & dién ap 100V trong 25 phut. Tinh
sach sa&n phdm PCR sir dung Monarch DNA Gel Extraction Kit (NEB, Hoa Ky). Dinh lwong s&n pham sau tinh
sach bang may do quang phd NanoDrop One (Thermo Fisher Scientific, Hoa KY). Kiém tra kich thwéc san pham
tinh sach bang k¥ thuat dién di trén gel agarose. Trong nghién ctru nay, céng cu ImageJ (Hoa Ky) dwoc stiv dung
v&i muc dich phan tich hinh anh dién di.

Phan trng gan glpF vao vector nhan dong

Sau khi tinh ché, doan gen glpF dwoc chén tryc tiép vao vector pJET 1.2/blunt (Inwtrogen Hoa Ky) theo ti Ié: 1
uL vector pJET 1.2/blunt, 5 pL 2X reaction buffer 1 yL T4 ADN ligase, 1,5 ML san pham tinh sach gen glpF, bd
sung thém nuclease free water d& dat thé tich cudi ciing 1& 10 pL. Phan &ng néi dwoc 0 & nhiét dd phong (25°C)
trong thoi gian 2 gi® trwéc khi dwoc s& dung cho muc dich bién nap.

Bién nap va PCR khuan lac sang loc thé bién nap

Toan bd san phdm gan duoc tron voi 100 UL t bao kha bién E. coli DH5 alpha. H6n hop duoc gilr trén da lanh
15 phut, sau dé sbc nhiét & 42°C trong 1 phat va dat 1én da lanh trong 2 phat. B& sung 300 pL LB 1dng vao hdn
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hop bién nap, nuéi lac téng sinh & 37°C, 160 rpm trong it nhat 1 gi¢. CAy trai 200 puL hdn hop bién nap trén moi
truong LB dac c6 bd sung 50 ug/mL ampicillin va nudi qua dém trong ti 4&m 37°C. Chon 10 khuén lac riéng ré
trén dia thach LB, hoa tan vao 40 uL nwéc cat khi tring va dung lam khuén cho phan ng PCR st dung caép mdi
cla bd kit nhan dong (pJET fwi/rv).

Téach chiét, tinh sach va dinh lwong plasmid tai té hop

Khuén lac chira DNA doan chén dung kich thwéc dwoe nudi riéng ré & 37°C, qua dém trong 5 mL méi trwdng LB
Idng chivra khang sinh ampicillin. Sau d6, 5 mL dich nudi cay dwoc ly tam 12000 vong/ phlt trong thdi gian 2 phat
dé thu c&n té bao. DNA plasmid dwoc tinh sach st dung kit Exprep Plasmid SV (Gene All, Han Quéc). San phdm
tinh sach dwoc dinh lweng béng do dd hap thu anh sang tlr ngoai budc séng Aseo.

Kiém tra plasmid tai td hop bang enzyme cét gi&i han

Vector tai t& hop pJET-gIpF dwoc G v&i 2 enzyme gidi han la Bglll va Aflll (NEB, Hoa Ky). Phan (rng cat dwoc
thwe hién theo 7 1&: 1uL buffer 10X twong ng, 1 uL DNA plasmid d& dwoc tinh sach, 1 UL enzyme gii han va bd
sung thém nuclease free water dé dat thé tich cudi ciing la 10 uL. U mau & 37°C trong thdi gian 45 phat trwdc khi
dién di kiém tra san pham cét.

Giai trinh tw plasmid tai t& hop va phan tich bing cac cdng cu tin sinh

Plasmid tai t6 hop sau khi tinh sach dwoc diung cho muc dich gidi trinh tw Sanger s dung cap méi di kém bo kit
nhan dong pJET fw/rv. Giai trinh tw dwoc thue hién tai cong ty 1% BASE (Malaysia). Phan tich két qua giai trinh tw
b&ng phan mém BioEdit. Cong cu SnapGene dugc st dung dé& dua ra trinh tw amino acid suy di&n. S dung
CLUSTAL OMEGA cho muc dich so sanh trinh tw gen va trinh tw amino acid v&i trinh tw tham chiéu. Phan tich
céu tric khong gian ba chiéu cta protein dwoc thuc hién qua phan mém Protein Homology/analogy Recognition
Engine V 2.0. Prankweb cling dwoc dung dé xac dinh trung tam hoat dong dwa vao cau trac 3D cla proteln GlpF
quan tam. Xac dinh c4u trdc xoén xuyén mang dy doan st dung céng cu TMHMM 2.0. Bé&n canh do, diém dang
dién (pl) va khéi lwong phan t (Mw) duoc tinh toan bang ExPASy pl Calculator.

KET QUA VA THAO LUAN
Két qua PCR khuéch dai gen glpF va dinh lwong san pham tinh sach

Chung t6i nghién ctu tién hanh nhan ban doan gen ma héa GIpF st dung cap mdi dwoc thiét k& dic hiéu véi
khuén 1a DNA tbng sé cta E. coli DH5 alpha (Hinh 1A, giéng 1). Két qua dién di cho thay, band dich sang rd, kich
thwéc 846 bp phi hop véi tinh toan ban dau (Hinh 1B, giéng 1), khéng c6 band phu, déi chirng &m khong xuét
hién band. Biéu nay chirng té cap mdi do nhém nghién ctru thiét ké co6 do déc hiéu cao. Sau khi tinh ché, két qua
do nanodrop chirng t& san phdm tinh sach gen glpF c6 d6 sach tbt va ndéng do tinh sach dat yéu cdu (Bang 1,
STT 1). Mat khéc, trén gel agarose TAE 1% xuét hién band dich sang rd, kich thwéc theo tinh toan khoang 846
bp (Image J, Hoa Ky) phil hop véi gia thiét, khdng cé band phu (Hinh 1B, giéng 2). Tir d6 két luan, thiét ké thanh
cobng cap mdi khuéch dai gen glpF t» genome E. coli DH5 alpha va doan gen dich sau khi tinh ché hoan toan phu
hop l1am nguyén liéu cho céc thi nghiém tiép theo.
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Hinh 1. Két qua dién di

Giéng M: Thang chudn DNA (A) San pham tach DNA téng sé, giéng 1: DNA téng sé ciia E. coli ching DH5 alpha
(B) San phdm khuéch dai va tinh sach gen glpF, giéng (-): déi chimg am, giéng 1: san phdm PCR glpF tir hé gen cda E. coli
chdng DH5-a swdung cdp méi ngF fw/Afl 1I- rv, gleng 2:san pham tinh sach gen ngF (C) San phdm cét pJET-glpF
bang enzyme cét gidi han, giéng 1,4: Khong cét, giéng 2,5: cét véi enzyme Bglll, giéng 3,6: cat véi enzyme Aflll.

Két qua nhan dong gen ma héa GIpF bang vector pJET 1.2/ blunt

San phdm PCR c6 dang dau bdng nén gen glpF nén sau tinh ché cé thé dwoc ndi truc tiép vao vector nhan dong
pJET 1.2/ blunt theo ti 1& d& dwgc mé ta trong phan phwong phap. Sau dd, vector tai t hop dwoc bién nap vao té
bao kha bién E. coli chiing DH5 alpha. Tai vi tri da didm trén vector nhan dong cé cha gen gay ddc Eco47IR bi
gian doan bdi doan chén, trinh khéi déng Plac dwoc stra ddi cho phép bidu hién gen Eco47IR & mirc dd vira
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phai, di dé chon loc plasmid. Vi vay, chi nhiing vi khuén mang DNA tai t6 hop méi c6 thé moc thanh khudn lac.
Do d6, hoan toan co thé bd qua budc sang loc xanh/ tréng ton kém. Két qua bién nap cho thay, khuén lac trén
dia LB - ampicillin xuét hién tron, r8, rdi rac va khéng c6 khuan lac vé tinh, pht hop dé thwe hién sang loc bang
PCR khuén lac (Hinh 2A). Tuy nhién, glpF c6 s&n trong hé gen cla vi khuan E. coli DH5 alpha nén khéng thé sty
dung cdp mdi do ching t6i thiét k& dé& kiém tra khuén lac. M&t khac, cap mdi pJET fw/rv bam vao hai dau vector
nhan dong va bj gian doan béi vang MCS nén thich hgp cho muc dich kiém tra doan chén. Két qua sang loc
khuén lac bang phuong phap PCR cho thdy ca 10/10 khuén lac dwoc chon déu xuét hién band dich (972bp)
(Hinh 2B, giéng 1-10). Sy chénh léch kich thwéc dén tir viéc chung t6i da nghién clru st dung cap moi cla
vector nhan dong, phu hop véi gia thiét ban dau.

Két qua kiém tra plasmid tai t6 hop bing enzyme cét gi&i han

Trwée hét, 2/10 khudn lac da dwoc chon loc tr phan ng PCR dwoc tinh sach plasmid theo quy trinh da moé ta
trong phan phwong phap. Két qua kiém tra hap thu anh sang t& ngoai buwdc séng Azeo lan lwot 1& 210 ng/ pL va
160 ng/ L, hoan toan phu hcyp cho céac thi nghiém tiép theo. Hai enzyme gi6¢i han dwoc st dung dé kiém tra
plasmld tai tb hcyp la Bglll va Aflll véi muc dich kiém tra kich thwéc plasmid, vi tri va kich thuwéc doan chén. Két
qua dién di dd san pham cét v&i enzyme gidi han da duoc the hién (Hinh 1C), kich thwéc band dich tiép tuc
dwoc tinh toan s dung cong cu Image J. Trong d6, enzyme cat mé vong Aflll chiva 1 diém cét trén vector pJET
1.2/ blunt tai vi tri 750/751 bp nén khi cat sé tao ra 1 band dich kich thwéc khodng 3820 bp (Hinh 1C, giéng 3,6).
Mét khac, vector nhan dong mang 2 vi tri nhan biét enzyme Bglll tai vi tri (337/338 bp va 383/384 bp) ké bén
MCS nén dwoc st dung dé kiém tra kich thuwéc doan chén. Do d6, khi cat voi Bglll sé cho 2 band dich co kich
thwoce lan Iu>c_rt khoang 29?4 bp (vector) va 6}46 bp (doan chén) (Hinh 1C, gién 2,5). Bén canh do, két qué dién di
vector tai td hop khong cat v&i enzyme xuat hién band kich thuéc Ion, c6 thé do gidi thich do plasmid ton tai &
trang thai siéu xoan, mét dang ly twéng cho muc dich giai trinh tw (Hlnh 1C, gleng 1,4). Bwéc dau két luan gen
glpF d& dwoc chén chinh xac vao vi tri MCS va dwoc bién nap thanh cong vao té bao kha bién.

M 1 2 3 4 5 6 7 8 9 10

972 bp
el

Hinh 2. Két qua PCR khudn lac sang loc thé bién nap Hinh 3. Trung tam hoat dong ctia GIpF
M: Thang chudn DNA, 1-10: khudn lac 1-10. (Ving mau dé thé hién trung tam hoat dong).

K&t qua giai trinh tw gen glpF va phan tich st dung céc céng cu tin sinh

Chuing toi tiép tuc nghién ctru gidi trinh tw nucleotide dé khang dinh vector tai t6 hop pJET-gIpF da mang chinh
xac doan gen quan tam. Két qua so sanh trinh tw bang cong cu tin sinh CLUSTAL OMEGA cho thay gen glpF c6
kich thudc 846bp va twong dong 100% voi trinh tw gen glpF d& cong bo trén ngéan hang gen (GenBank:
AAA23886.1). Cac nghién clru trwdc d6 thwdng sir dung ching goc E. coli K12 MG1655, Corynebacterium
glutamicum, Pseudomonas aeruginosa hodc cac ching vi khuan khac phuc vu cho muc dich tach ngudn gen.
Méc du E. coli DH5 alpha la mét dang d&n xuét cia ching gbc E. coli K12 MG1655 va gen glpF c¢é tinh bao ton
cao. Theo dy doan, gen glpF c6 dd twong déng khoang 99% vé trinh tw nucleotide gitra 2 chiing vi khuan nay, sy
sai khac c6 thé do cac bién thé nhd hodc cac dot bién diém trén gen. Két quéa nghién ctru nay cta chung toi cho
thay gen glpF tir E. coli DH5 alpha dwgrc kiém‘tra trinh tw trong nghién cru twong dong tuyét doi véi gen nay &
chiing E. coli K12 MG1655, chirng té tinh bao ton tieén héa cao cla gen.

sp|G1pF|E.coli.K12 MSQTSTLKGQCTAEFLGTGLLIFFGVGCVAALKVAGASFGQWETSVIWGLGVAMAIYLTA 60 A
sp|G1pF|E.coli MSQTSTLKGQCTAEFLGTGLLIFFGVGCVAALKVAGASFGQWEISVIWGLGVAMAIYLTA 60
PO SIEAR AT D et A AP ARSI ARAH A
sp|G1pF|E.coli.K12 GVSGAHLNPAVTIALWLFACFDKRKVIPFIVSQVAGAFCAAALVYGLYYNLFFDFEQTHH 120
sp|G1pF|E.coli. GVSGAHLNPAVTIALWLFACFDKRKVIPFIVSQVAGAFCAAALVYGLYYNLFFDFEQTHH 120
POTARAAAMIRAA ARG A ARMARARS DB eR Sah
sp|GlpF|E.coli.K12 IVRGSVESVDLAGTFSTYPNPHINFVQAFAVEMVITAILMGL ILALTDDGNGVPRGPLAP 180
sp|GlpF|E.coli. IVRGSVESVDLAGTFSTVPNPHINFVQAFAVEMVITAILMGLILALTDDGNGVPRGPLAP 180
..........................................................
sp|GlpF|E.coli.K12 LLIGLLIAVIGASMGPLTGFAMNPARDFGPKVFAWLAGWGNVAFTGGRDIPYFLVPLFGP 240
sp|GlpF|E.coli. LLIGLLIAVIGASMGPLTGFAMNPARDFGPKVFAWLAGWGNVAF TGGRDIPYFLVPLFGP 240
A Do A e M Bt baibet
sp|G1pF|E.coli.K12 IVGATIVGAFAYRKLIGRHLPCDICVVEEKETTTPSEQKASL 281
sp|GlpF|E.coli. IVGAIVGAFAYRKLIGRHLPCDICVVEEKETTTPSEQKASL 281

L A

Hinh 4. Két qua so séanh trinh tw amino acid va xay dwng céu trac khong gian3 chiéu dw doan GIpF tir E. coli DH5 alpha
(A) Két qua so sanh trinh tw amino acid (D4u sao thé hién trinh t tuong déng) (B) M0 trinh cdu tric khong gian 3 chiéu GlpF
trén E. coli chidng DH5 alpha (C4u tric xodn a duoc thé hién bang hinh lat méng dang cuén).
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T trinh tw nucleotide, ching tdi st dung phan mém SnapGene dé dwa ra trinh tw amino acid suy dién va tiép tuc
ding CLUSTAL OMEGA cho muc dich so sanh trinh tw. K&t qua cho thay, chidu dai protein dy doan la 281
amino acid, twong ddng 100% va&i trinh tw tham chiéu trén RCSB PDB (Ma: 1FX8) (Hinh 4A). Biém déng dién (pl)
theo tinh toan bang céng cu ExPASy pl Calculator 14 6,18 va khéi lwong phan tir 1a 29,78 kDa, phi hop voi
nghién ctru da dwoc cong bd (Weissenborn et al., 1992). Bén canh d6, GIpF hoat dong tét & méi truwdng tir trung
tinh dén kiém thap, pH dwoc xac dinh trong khoang 6,5 dén 7,5 va hoat dong & nhiét do phat trién dién hinh cla
vi khuan (37°C).

GIpF la protein mang c6 cAu tric quyét dinh chirc ndng, vi vay mé phdng cAu tric 3D va dy doan chudi xuyén
mang la can thiét. Chung t6i s dung phén mém Protein Homology/analogy Recognition Engine V 2.0 dé dy doan
cau trdc khong gian 3 chiéu d&c trwng cla protein GIpF (Hinh 4B). Két qua cho thay, protein quan tam c6 cau trac
twong dong véi protein hd tro van chuyén glycerol & E. coli (GIpF) v&i do tin cay 100%. Cu thé, c4u truc khong
gian 3 chiéu dy doan cla protein GIpF d&c trwng véi cAu tric 6 chudi xon alpha (1an lwot ty TM1 dén TM6), dau
N va dau C nam trong té bao chat. Cac chudi xoan nay tao thanh ké&nh hep chon loc & trung tam protein. Kénh
nay dwoc 16t bang cac gbc axit amin phan cyc va tich dién, tao diéu kién twong tac véi glycerol. Két qua phan
tich bang TMHMM 2.0 cho thay: 6 chudi xoan alpha (TM1 dén TM6) xuyén mang dw doan (Hinh 5), phi hop v&i
mo t& vé cAu tric déc trung cla protein quan tam. Thém vao d6, GIpF la mét protein thudéc ho aquaporin nén
thwerng khéng c6 peptide tin hiéu. GIpF duwoc tdng hop véi cac mién xuyén mang da cé sén, vi vay khéng can
peptide tin hiéu dé tich hop vao mang. Thuc t&, chua cé nghién clru ndo trwdc day bao cao vé peptide tin hiéu
cta GIpF vi chirc nang dinh hwéng vao mang dwoc coi la mét qué trinh sinh tdng hop théng thweng. Thay vao
do, cAu trac mién xuyén mang cla protein nay la dac diém quyét dinh chirc ndng va thuwdng dwoc quan tam
nghién ctu.

TMHMM posterior probabilities for GLPF
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Hinh 5. Két qua dw doan cau tric xuyén mang ctia GIpF
(mau tim thé hién trang thai xuyén mang dw doan).

Khi st dung Prankweb, 40 amino acid dwoc xac dinh lién quan ti trung tam hoat déng clia protein GIpF dwa vao
clu trac khong gian ba chiéu. Khong gidng nhuw cac enzyme cé vj tri “active site” cu thé, , trung tam hoat dong cla
GIpF ndm & kénh trung tam, gitp van chuyén va twong tac véi glycerol (Hinh 3). Cac gbc amino acid chinh dwoc
xac dinh cé vai trdo quan trong trong viéc quyet dinh tinh dac hiéu va tao didu kién thuan loi cho gué trinh van
chuyén glycerol bao gdm: Arginine (ARG 206) - twong tac véi cac nhém hydroxyl cta glycerol; Asparagine (ASN
68, ASN 203) - hinh thanh lién két v&i glycerol loai tree phan t& I&n hon; Serine (SER 63, SER 136) - duy tri ciu
hinh cta kénh. C6 thé néi, chirc ndng cla GIpF ndm & viéc tdng qua trinh van chuyén glycerol qua mang té bao
thay vi xtc tdc phan (rng sinh héa véi mét vi tri trung tam hoat déng nhuw véi cac loai enzyme truyén théng.

KET LUAN

Nghién ctru da khuéch dai va nhan dong thanh cdng gen glpF trén dbi twong E. coli DH5 alpha. Gen glpF c6
chidu dai 846 bp ma hoa cho protein xuy&n mang (GIpF) gdm 281 amino acid. Két qud phan tich trinh tw
nucleotide va trinh tw amino acid c¢é do twong ddng 1a 100% so véi trinh tw tham chiéu da duwoc cong bd truéc d6
trén ngan hang gen. CAu tric khéng gian ba chiéu cla protein dy doan va cac chudi xoan xuyén mang da dwoc
m6 phéng hoan toan phi hop véi cau tric déc trwng cia GlpF. Cac gbc amino acid chiu trach nhiém chinh ciing
da dwoc dé cap. Day 1a nhirng két qua bwdc dau trong viéc tao vat liéu di truyén cho cac nghién ctu biéu hién va
danh gia vai trd cla protein GIpF trong chuyén héa glycerol & E. coli cai bién di truyén.
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SUMMARY

Biodiesel, a renewable energy source, promises to replace conventional fossil fuels for its environmental
benefits. The global expansion of the biodiesel industry has led to an excessive redundancy of crude glycerol -
major byproduct of the production process. This issue has imbalanced commercial glycerol’s price and posed a
significant challenge to the sustainability of the biodiesel industry. Therefore, the conversion of crude glycerol
into high-value products has become an urgent issue in many countries. Escherichia coli (E. coli) has been
demonstrated to utilize glycerol as a carbon source by the combined action of glycerol kinase (GlpK) and
glycerol 3-phosphate dehydrogenase (GIlpD). However, the expression of aquaglyceroporin gene (glpF) plays a
crucial role in enhancing growth and biomass formation of bacteria. GIpF exhibits a conservative structure, high
selectivity, and is known as the sole protein transport catalyzing glycerol diffusion across the E. coli inner
membrane. In this study, the glpF gene from E. coli DH5a was successfully cloned in the pJET 1.2/blunt vector
and sequenced by the Sanger method. The decoded sequence of target gene consisted of 846 nucleotides and was
100% homologous to the reference gene sequence. Furthermore, the comparison of the deduced amino acid
sequence and the analysis of the protein's three-dimensional structure also revealed 100% similarity with
absolute confidence. These findings of the study would provide scientific foundation, generate genetic resources
for developing recombinant microorganisms which enhance the expression of the glpF gene encoding a
transmembrane protein that facilitates glycerol transport.
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