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TOM TAT

Protein dimer c6 vai trd quan trong trong hoat dgng song cua té bao nhur hoat hda enzyme,
truyen tin hiéu qua céc thy thé va diéu hoa biéu hién gen. Cdc phwong phdp dimer héa protein bgi
cac phan tir trung gian ra doi nham giip con nguwoi chii dong trong viée diéu hoa cac qua trinh sinh
hoc. G-quadruplex 1a mgt phan ti ¢ tiem nang dimer héa protein théng qua lién két dac hiéu véi 2
phan ti- RHAU (RNA helicase lién két véi vang trinh tw giau adenine va uracil). Tuy nhién dén nay,
chite ndng nay cua G-quadruplex van chwa dwoc nghién cizu réng rai. Trong nghién ciu dudi ddy,
chiing t6i di dong héa vector pTD14 mang gen ma héa YFP dung hop Véi peptide RHAU va biéu
hi¢n, tinh ché protein RHAU-YFP. Sy dimer héa hai protein RHAU-YFP va RHAU-CFP théng qua
G-quadruplex duwoc kiém tra bang phan iing FRET. Két qud cho thdy, vector pTD14 da duwoc dong
héa thanh cong cé thé duroc biéu hién tao protein RHAU-YFP trong diéu kién nhiét dé 16°C, nong
@5 IPTG 0,05 mM trong 24 gio. Protein RHAU-YFP duroc tinh ché mét lan qua cét His-Trap. Phan
1ng FRET cho thay G-quadruplex c6 kha ndng dimer héa protein RHAU-YFP va RHAU-CFP trong
dieu kién thi nghiém va nong dé G-quadruplex 500 uM cho kha néng dimer héa cao nhdt. Cac két
qud trén la tién dé cho viéc ing dung G-quadruplex dé diéu hda cac qua trinh sinh hoc trong nghién
Curu y duoc, bao vé suc khoe con nguoi.

Tur khoa: CFP; dimer hda, FRET; G-quadruplex; RHAU; YFP

1.  Patvan dé

Sy dimer hoa protein 1a mot qua trinh sinh hoc rat quan trong vi khi hinh thanh cau
trac dimer hoac oligomer, protein sé duoc hoat hda va c6 chirc nang (Marianayagam, Sunde,
& Matthews, 2004) nhu hoat hdéa enzyme (Renatus, Stennicke, Scott, Liddington, &
Salvesen, 2001), truyén tin hiéu qua cac thu thé (Gomes et al., 2001) va diéu hoa biéu hién
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gen (Matthews, & Visvader, 2003). Viéc kiém soat sy dimer hoa protein duoc tng dung
trong diéu hda cac qué trinh sinh hoc va dang chu ¥ 1a sir dung trong liéu phap té bao (Hill,
Martinko, Nguyen, & Wells, 2018). Vi thé, nhiéu phan tir nhd cam tng su dimer hoa protein
da duoc cac nha khoa hoc nghién ctru nhu rapamycin (Spencer, Wandless, Schreiber, &
Crabtree, 1993), TMP-Htag (Ballister, Aonbangkhen, Mayo, Lampson, & Chenoweth,
2014), ABT-737 (Hill et al., 2018) va cucurbit[8]uril (Dang, Nguyen, Merkx, & Brunsveld,
2013). Tuy nhién, cac phan tir nay con nhiéu nhugc diém nhu rapamycin gy doc cho té bao
nguoi (Inobe, & Nukina, 2016) hay cucurbit[8]uril str dung protein domain la nhirng peptide
kho dua vao trong té bao. Trong khi d6, G-quadruplex (nhitng trinh tu DNA hozic RNA giau
guanine gap cuon tao thanh ciu trdc 4 soi bao gom céc G-tetrad xép chdng 1én nhau trong
moi truong hién dién K+ hay Na* (Gellert, Lipsett, & Davies, 1962)) (Hinh 1) néi 1én nhu
mot phan tir tiém ning trong dimer hoa protein do c¢6 nhiéu thé manh nhu d& dua vao trong
té bao, I cAu tric tu nhién trong céc té bao eukaryote, d& dang duoc téng hop va thu nhan
nho cac ki thuat sinh hoc phan tir. Bén canh d6, G-quadruplex di duoc chimng minh c6 thé
lien két dac hiéu voi protein RHAU (RNA Helicase associated with AU-rich element) tai 13
amino acid bao tén goi 1a RSM (RHAU specific motif) (Lattmann, Giri, Vaughn, Akman, &
Nagamine, 2010). Nhu vdy, c6 thé tng dung su twong tac dic hiéu gitta G-quadruplex va
RHAU dé hinh thanh su dimer héa cua cac protein biang cach dung hop RHAU véi cac
protein quan tAm, sau d6 s& tién hanh sy dimer héa cac protein dung hop bang G-quadruplex.
Dé phat hién c6 sy dimer hoa protein cua hé thong G-quadruplex — RHAU thi phwong phéap
FRET (Fluorescence Resonance Energy Transfer-Truyén ning luong cong huéng huynh
quang) c6 thé duoc sir dung véi cap protein phat huynh quang CFP (Cyan Fluorescent
Protein — phat mau xanh) va YFP (Yellow Fluorescent Protein — phat mau vang). Pay la hai
protein d& biéu hién, bén va quan trong la c6 su chong lap giira quang phé phat ra cia CFP
véi quang pho hap thu cia YFP nén phu hop véi phuong phap FRET (Bajar, Wang, Zhang,
Lin, & Chu, 2016). Cu thé, khi kich thich CFP & budc song 420 nm, néu khong c6 su dimer
(khoang céch gitra CFP va YFP 16n hon 10 nm) thi CFP s& khong truyén niang lugng cho
YFP ma dung ning lugng d6 dé phét quang véi peak 475 nm. Nguoc lai, néu su dimer xay
ra (khoang cach giira CFP va YFP tir 1 t6i 10 nm), CFP s& truyén bét nang luong cho YFP,
két qua 1a 1am giam cudng d6 phat quang cia CFP & peak 475 nm va lam YFP phat quang
vé6i peak 525 nm. Trén thuc té, sir dung phuong phép trén, nhoém tac gia da ching minh hiéu
qua caa su dimer hoa protein lién két peptide RHAU cau thanh tir 30 amino acid thdng qua
G-quadruplex TERRA (Truong, 2020). Trong nghién cau nay, ching téi nghién cau kha
nang dimer hoa protein lién két v6i peptide RHAU c6 kich thudc 16n hon (53 amino acid)
cua cau tric G-quadruplex T95-2T nham da dang hda cac lwa chon phuc vu cho céc nghién
cliu trén té bao trong tuong lai.
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Hinh 1. Cdu tric G-quadruplex (Sun, Wang, Cheng, Su, & Ou, 2019)
2. Vatli¢u va phwong phap
2.1. Dong héa tao vector pTD14 mang gen YFP
Thu nhan gen yfp ma héa cho protein YFP bing phan tng PCR véi cap mdi dic hiéu
OND26 va OND27 trén khu6n plasmid pD36 (Trung tdm Khoa hoc va Cong nghé sinh
hoc). Plasmid khung pTD1 (Trung tam Khoa hoc va Cong nghé sinh hoc) va san pham
PCR thu gen yfp dugc xir Ii bang enzyme cat giéi han Bglllva Xhol (New England Biolab).
San pham cit duoc ndi vai nhau bang enzyme T4 DNA ligase (Thermo Scientific) tao ra
plasmid tai to hop pTD14.
Plasmid khung pTD1 c6 cac dic diém: mang gen RHAU mé hoa cho peptide RHAU
(53 amino acid) (Hinh 2); c6 promoter T7 biéu hién manh; chtra dudi 6x histidine gitp cho
viéc tinh ché protein va gen khang khang sinh ampicillin hd trg cho viéc sang loc.
5" CATCCCGGGCACCTGAAAGGCCGCGAAATCGGCATGTGGTACGCGAAAA
AACAGGGGCAGAAGAACAAGGAAGCGGAGAGGCAAGAGAGAGCTGTAGTA
CACATGGATGAACGACGAGAAGAACAAATTGTACAGTTACTGAATTCTGTTC
AAGCGAAG Y

Hinh 2. Trinh tx nucleotide cua gen RHAU

San pham néi duoc hda bién nap vao E. coli OmniMAX™ (Invitrogen), sang loc thé
bién nap c6 mang plasmid bang méi trudng chon loc Luria-Bertani ¢ chira khang sinh
ampicillin v&i ndng d6 cudi 100 pg/ml (LB-Amp). Céc thé bién nap moc trén méi truong
chon loc khang sinh dugc kiém tra lai bang phuong phap PCR khuan lac véi 2 moi
T7promoter va OND27. So db vi tri bét cip ciia mdi trong phan tmg trén duogc thé hién trong
Hinh 3. Céc khuan lac cho két qua PCR khuin lac dwong tinh duoc tién hanh tach chiét
plasmid va kiém tra trinh tu bang céch giai trinh tu tai Cong ti Macrogen Inc bang moi
T7promoter (Bang 1).
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Hinh 3. So d6 vi tri bt cdp moi cho phan g PCR khuan lac
Bdang 1. Trinh tu cac doan oligonucleotide
(thiét ké bang phan mém CloneManager 9 va téng hop bdi Macrogen Inc)
Tén primer Trinh tw (5° - 37) Muc dich
Tao ra cau trdc
G-quadruplex

RNA T95-2T GGGUGGGUGGGUGGG

OND26 TGCGAGATCTGGCGGCGGCAGCATGGTGAG  Thu gen yfp
OND27 CAGACTCGAGTTACTTGTACAGCTCGTCCATG I:Sé?]e;;é’fp va PCR

2.2. Biéu hi¢n protein RHAU-YFP trong E. coli BL21(DE3)

Plasmid pTD14 dugc héa bién nap vao E. coli BL21(DE3) (Invitrogen). Nhim tdi uu
hoa nong 6 IPTG dat mirc biéu hién cao nhét va thu dugc protein muc tiéu gip cudn ding,
tién hanh nuoi cy hoat hoa cac khuan lac trong méi truong long & 37°C qua dém, tién hanh
nudi cdy cam tng dé kiém tra biéu hién cua protein muc tiéu & cac ndng d6 IPTG khac nhau
(0; 0,05; 0,1; 0,3; 0,5; 0.75; 1 mM) khi ODeoo dat 0,8 & nhiét do 16°C trong 24 gid. Danh
gia mirc d6 biéu hién protein muc tiéu bang phuong phap SDS-PAGE.

2.3. Tinh ché protein RHAU-YFP

Chung E. coli BL21(DE3) mang plasmid pTD14 dwoc nudi cdy, cam ¢ng biéu hién trong
1,4 lit méi truong LB-Amp véi didu kién nhiét do va nong do IPTG da khao sat trén. Thu nhan
sinh khdi té bao bang cach li tam 6000 rcf/pht trong 10 phit & 4°C, huyén pha sinh khéi trong
dung dich déém chtra 30 mM Tris-HCI pH 8,0; 500 mM NaCl; 5% glycerol, DNase | 20 pg/ml,
va PMSF 1 mM. Pha té bao bing song siéu am (bién d6 70 amplitude trong 10 gidy, nghi 30
gidy), li tm 19.000 rcf/pht trong 30 phat ¢ 4°C, thu nhan dich ndi ¢6 chira protein. Tinh ché
protein bang phuong phap sac ki ai luc véi cot HisTrap HP (GE Healthcare) theo nguyén tac
cac protein muc tiéu co chira dudi histidine s& bam vao cot nho lign két gitra histidine va Ni%*
trong cot. Imidazole 1 chat c6 ai luc cao véi Ni2* dugc st dung 1am chat canh tranh gitp dung
li protein muc tiéu ra khoi cot HisTrap. Nong do imidazole sir dung ting dan 10 mM, 20 mM,
40 mM, 60 mM, 80 mM, 100 mM, 120 mM, 160 mM.

2.4. Kiém tra sw dimer ciia protein RHAU-CFP va RHAU-YFP béi G-quadruplex

Protein RHAU-YFP sau khi duoc tinh ché, tién hanh kiém tra su dimer héa caa protein
nay vai protein RHAU-CFP (33,2 kDa, nhan tai Trung tdm Khoa hoc va Céng nghé Sinh
hoc, Trudng Pai hoc Khoa hoc Ty nhién, Pai hoc Quéc gia Thanh phé H6 Chi Minh) dudi
su hién dién cua cu tric RNA G-quadruplex (Bang 1) thong qua cac mau thi nghiém cé
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thanh phan nhu trong Bang 2. Nong dé cac protein dugc st dung trong phan tng dimer 13 2
UM, G-quadruplex (néu c6) 1a 1 uM va téng thé tich mdi phan ¢ng 12 50 pl. Dung dich phan
ting FRET chira 20 mM potassium phosphate pH 6,5. Tinh hiéu FRET thé hién su dimer héa
duoc doc bai may doc dia CLARIOstar (BMG LabTech) dya trén nguyén tic kich thich CFP
& budc song 420 nm va do cuong dd cua cac budc song phét ra tir 430 nm téi 600 nm. Db
thi quang phd & mdi protein s& duoc Vé ra, tinh ti 16 FRET (525 nm/475 nm) dé danh gia su
dimer va so sanh kha ning dimer giira cac cau tric G-quadruplex khac nhau.
Bdng 2. C4c bé tri thi nghiém trong kiém tra FRET

Thanh phan Muc dich

CFP + RHAU-YFP +

C6 G-quadruplex
MAiu d6i CFP + RHAU-YFP + Kiém tra xem sy dimer c6 phai do tuong tac giira
chirng Khéng G-quadruplex G-quadruplex va RHAU hay khéng

RHAU-CFP + RHAU-YFP +

Khéng G-quadruplex
Méau thi RHAU-CFP+ RHAU-YFP + Kiém tra su dimer cia RHAU-CFP va RHAU-
nghiém  CO G-quadruplex YFP théng qua G-quadruplex

2.5. Khdo sdt dnh hwéng ciia nong dép G-quadruplex lén sw dimer héa ciia protein
RHAU dung hop

Pé kiém tra anh huong cua ndng 46 G-quadruplex dén viéc dimer hda protein va tim
ra ndng do dimer hoa tot nhat, tién hanh khao sat cac ndng do G-quadruplex tang dan: 0; 10;
100; 250; 500; 1000; 3000 UM trong phan wng FRET vdi cac cac thdng s6 khac nhu d3 mo
ta muc 2.4. So sanh ti I¢ cuong d6 budc séng (525 nm/475 nm).
3.  Kétqua vathao luan
3.1. Tao plasmid pTD14 chira gen YFP

Gen yfp duoc thu nhan tir phan tng PCR véi cap mdi OND26 va OND27 thu dugc gen
muc tiéu c6 kich thudc 768 bp, két qua dién di kiém tra san pham PCR thu gen yfp duoc thé
hién & Hinh 4. Két qua dién di cho thay cd sy xuat hién mét vach duy nhit tuong ng Voi
kich thudc Ii thuyét khi so véi thang chuan, chitng t6 gen yfp dugc thu nhan thanh cong. San
pham néi giira gen muc tiéu va plasmid pTD1 da dugc Xt Ii véi 2 enzyme cit gidi han 1a
Bglll va Xhol duoc bién nap vao chung E. coli OmniMAX, chon 5 khuan lac moc dugc trén
moéi truedng chira khang sinh ampicillin tién hanh kiém tra sy tai to hop gen muc tiéu bang
PCR khuan lac voi cap mdi dac hiéu T7promoter va OND27. Két qua PCR khuan lac cho
thiy c6 2 trong 5 khuan lac xuat hién vach sang tuong ng voi kich thudc Ii thuyét caa ving
gen khuéch dai 12 937 bp (Hinh 5). Khuan lac s6 2 duoc nudi cdy, tach chiét plasmid va giai
trinh tu. K&t qua giai trinh ty tir Cong ti Macrogen (Han Quéc) sau khi so sanh véi trinh tu
Ii thuyét cho thay c6 su twong dong 100%. Nhu vay, plasmid tai té hop pTD14 da dugc dong
hoa thanh cong (Hinh 6).
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768 bp

Hinh 4. Két qua dién di sdnphéjm PCR thu gen YFP Hinh 5. Két qua dién di san phdm PCR khudn lac
M: Thang DNA; yfp: San pham PCR thu gen YFP \: Thang DNA; 1-5: San phdm PCR cac khudn lac 1 -5

I
RHAUS3-YFP

-

1000

pTD14
5995 bps

Hinh 6. So do vector pTD14

3.2. Khdo sdt nong dp IPTG thich hop cho suw biéu hién ciia protein RHAU-YFP

Chuang E. coli BL21(DE3) mang plasmid pTD14 dugc nudi cdy cam ung biéu hién
protein ¢ cac néng d6 IPTG 0; 0,05; 0,1; 0,3; 0,5; 0,75; 1 mM, ¢ nhiét @6 16°C va trong 24
gid. Mtrc do biéu hién protein muc tiéu duoc kiém tra bang dién di SDS-PAGE (Hinh 7). So
véi giéng dbi chitng (0 mM IPTG), céc giéng c6 nong do IPTG tir 0,05 dén 1 mM déu xuat
hién cac vach protein c6 do ddm tuong dwong nhau véi kich thudc twong wng vai Ii thuyét
cua protein RHAU-YFP 14 32,2 kDa. Do vay, nong do IPTG 0,05 mM dugc chon dé cam
{rng biéu hién protein véi dung tich 16n phuc vu cho viéc tinh ché protein.
3.3. Tinh ché protein RHAU-YFP

Chung E. coli BL21(DE3) mang vector pTD14 sau khi khao sat duoc nudi ciy biéu
hién & thé tich 16n. Protein muc tiéu dugc tinh ché bang cot HisTrap HP (GE Healthcare) va
dung ly bang imidazole c6 nong d6 ting dan. Két qua SDS-PAGE tinh ché protein RHAU-
YFP duoc trinh bay trong Hinh 8 cho thdy mau sau cam ung IPTG xuét hién vach protein
dam tuwong ung véi kich thudce 1 thuyét cia RHAU-YFP 1a 32,2 kDa chtng to da co sy biéu
hién protein muyc tiéu. O cac phan doan dung li tr 20 mM dén 100 mM imidazole, vach
protein muyc tiéu dam dan cho thay protein dugc day ra khoi cot do NiZ*canh tranh véi His-
tag cua RHAU-YFP. Céac phan doan dung li tir 20 mM dén 100 mM imidazole duoc thu
nhan, loai bo cac chat nhu imidazole va mudi bang phuong phap thim tich nham chuan bi
cho cac phan tng dimer hoéa.
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Hinh 8. Két qua tinh ché protein RHAU-YFP

M: Thang protein; 0: Mdu doi chimg (-) khdng co IPTG;

0,05: Protein tong so trueéc khi nap cét tir té bao nubi cay
cam#ng 0,05 mM IPTG; 10, 20, 40, 60, 80, 100, 120, 160:

dich dung li protein ¢ cdc phédn dogn 10 mM, 20 mM, 40
mM, 60 mM, 80 mM, 100 mM, 120 mM, 160 mM
§ imidazone twong ung .

3.4. Kiém tra sw dimer ciia protein RHAU-CFP va RHAU-YFP bang G-quadruplex

RHAU-YFP tinh sach dugc cho phan tng dimer véi protein RHAU-CFP dugc cung
cap boi Trung tam Khoa hoc va Cong nghé Sinh hoc dudi xlc tac cua G-quadruplex. Su
dimer protein dugc kiém tra bang phuong phap FRET. Quang phd phat quang ¢ mdi mau
sau khi bi kich thich & budc séng 420 nm duoc ghi nhan va thé hién thanh so do trén Hinh
9. Trong d6, két qua Hinh 9 (A) cho thiy cuong d6 huynh quang tai budc séng 475 nm cua
CFP giam va cuong d6 huynh quang cua YFP tai budc song 525 nm ting do hién tugng
FRET so véi khi khdng c6 G-quadruplex. Do CFP va YFP nam du gan nén ning luong tir
CFP truyén qua YFP lam giam cudng d6 phat quang cua CFP va ting cuong do phét quang
cua YFP, chting to cau tric G-quadruplex da dimer hoa thanh cong hai protein nay.

Ngoai ra, cac két qua trong Hinh 9 (B) da chirng minh su dimer nay 1a do twong tac
gitta G-quadruplex véi hai protein RHAU ma khong phai do twong tac khac: quang phd
ctia hdn hop 2 protein CFP va RHAU-YFP khi ¢6 va khdng c6 G-quadruplex nhur nhau
(khdng c6 hién twgng FRET hay khdng cé su dimer).

Hinh 7. Két qua khdo sat nong dé IPTG dnh huong
1&n sy biéu hign RHAU-YFP

M: Thang protein; 0; 0,05; 0,1; 0,3; 0,5; 0,75; 1:
Protein tir té bao duot nudi cdy cam ing béi 0;
0,05; 0,1; 0,3; 0,5; 0,75, 1 mM IPTG twong ung.
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Hinh 9. Két qua quang pho kiém tra su dimer bang phwong phdp FRET

(A)

Mdu RHAU-CFP + RHAU-YFP khi c6 va khong c6 G-quadruplex;

(B) Mdu CFP + RHAU-YFP khi c6 va khong c6 G-quadruplex.
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3.5. Khdo sdt dnh hwéng ciia nong dé G-quadruplex dén sw dimer ciia protein RHAUS53-
CFP va RHAUS53-YFP

Luong protein dimer duoc tao ra nhiéu khi cuong do huynh quang tai buéc soéng 475
nm cang giam va 525 nm cang tang (ti 1¢ cuong d6 huynh quang 525 nm/475 nm cang Ién).
Ti 1& cuong d6 huynh quang (525 nm/475 nm) & cac nong do G-quadruplex ting dan duoc
thé hién thanh biu d6 Hinh 10.
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wn
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N6ng dd G-quadruplex (uUM)

Hinh 10. Khdo sat dnh hweng cia nong dé G-quadruplex dén sy dimer protein

C6 thé thay khi ndng d6 G-quadruplex ting tir 0 uM dén 500 pM, ti 1é cudng d6 huynh
quang (525 nm/475 nm) ciing ting va dat cao nhat & 500 uM. Khi néng do G-quadruplex
tang tir 500 pM dén 3000 uM thi lwong protein dimer giam dan do luong G-quadruplex du
canh tranh véi protein dimer dé lién két véi RHAU, 1am giam sy dimer hda. Vi vy, trong
thi nghiém nay, ndng d6 G-quadruplex 500 uM cho kha ning hinh thanh sy dimer héa 2
protein RHAU-CFP va RHAU-YFP cao nhét. Nong d6 G-quadruplex ting hon muc ndy co
thé dan dén canh tranh lam giam lwong protein dimer.
3.6. Thdo lugn

C6 hon 300.000 trinh ty c¢6 kha nang hinh thanh G-quadruplex trong bo gen nguoi
(Rhodes, & Lipps, 2015). Trong d6, G-quadruplex ton tai nhiéu nhat & viing & telomere giau
guanine chuaa trinh tu lap lai TTAGGG. Ngoai ra, G-quadruplex cling dugc tim thiy & ving
promoter, vung sao chép DNA, vung 5’UTR ctia RNA. Cac G-quadruplex nay co lién quan
dén nhiéu qua trinh sinh hoc nhu tang sy 6n dinh cho telomere; diéu hoa qua trinh sao chép,
phién m& va dich mé& (Lipps, & Rhodes, 2009). Bén canh d6, G-quadruplex con mang nhitng
vu diém dang cha y nhu ¢6 cau trdc bén vimg, kich thude nho (c6 thé tao G-quadruplex chi
vé6i 24 nucleotide) va d& dang tong hop héa hoc (Hirashima, & Seimiya, 2015). Bic biét, ca
G-quadruplex va RHAU déu la nhitng san pham tu nhién trong té bao nguoi, do d6 dit ra
trién vong vé su an toan cho té bao khi nghién cau in vivo, trién vong dé phét trién thudc va
tiém nang kich thich sy dimer ngay bén trong té bao ma khdng can dua G-quadruplex tir
ngoai vao trong té bao.
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FRET la sy truyén ning lugng tir mot fluorophore thé cho & trang thai kich thich sang
mét fluorophore thé nhan (Hussain, 2009). Phan tng FRET xay ra s& lam giam cuong do
huynh quang cua thé cho va ting cudng do huynh quang cua thé nhan. Protein CFP va YFP
lan luot 12 thé cho va thé nhan duoc str dung phd bién trong phuong phap FRET (Bajar et
al., 2016) do ching dé biéu hién, bén, &nh sang huynh quang d& quan sat va quang pho phét
ra caa CFP cd phan trung lap voi quang pho hap thu caa YFP. Viéc kiém tra hién tuong
FRET s& cho thay su twong tic hay truyén ning luong gitra cac phan tir ndm du gan (1 t6i
10 nm), tir d6 phan anh dugc su dimer cua cac phan tir d6. Ki thuat nay da duoc ung dung
dé chizng minh trang thai dimer cua nhiéu phan ti nhu c-kit receptor (Broudy, Lin, Biihring,
Komatsu, & Kavanagh, 1998), UVRS (Liao, Zhang, Blatt, & Jenkins, 2019)... va van dang
13 ki thuat dang tin cdy trong nghién ctu sy dimer héa caa nhiéu phan tir sinh hoc khac.

4.  Kétluan

Protein RHAU-YFP d3 duoc tao dong, biéu hién thanh céng trong vi khuan E. coli voi
nong do chat cam ung 1a 0,05 mM IPTG ¢ 16°C va c6 thé duogc tinh ché thdng qua cot
HisTrap. Protein nay c6 thé dugc dimer hoa véi protein RHAU-CFP khi ¢6 su hién dién cua
phan tar G-quadruplex T95-2T va nong d6 G-quadruplex 500 pM cho kha ning dimer hoa
protein cao nhat trong diéu kién thi nghiém. Nghién ctzu nay chinh 1a tién dé trong viéc tng
dung G-quadruplex vao diéu hoa hoat dong té bao trong twong lai.

% Tuyén bé vé quyén loi: Cac tac gid xac nhan hoan toan khéng cé xung dot vé quyén loi.
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ABSTRACT

The dimerization of proteins plays an important role in cellular activities such as enzyme
activation, signal transmission through receptors and regulation of gene expression. Methods that
mediate protein dimerization are introduced and developed to help regulate biological processes.
G-quadruplex is a potential molecule mediating the dimerization of proteins through specifically
binding to two RHAU peptides. However, to date, this function of G-quadruplex has not been
extensively studied. In this study, we cloned vector pTD14 carrying the yfp gene fusing with RHAU
peptide. RHAU-YFP protein was then expressed and purified. Dimerization of this protein and
RHAU-CFP protein was mediated by G-quadruplex and observed by FRET reaction. The results
showed that RHAU-YFP protein could be expressed from the cloned vector pTD14 under the
temperature of 16°C and the IPTG concentration of 0.05 mM in 24 hours. The highest amount of the
target protein was yielded with imidazole concentrations between 20 mM and 100 mM when purified
through His-tag column. The FRET reaction showed that G-quadruplex was capable of mediating
the dimerization of proteins RHAU-YFP and RHAU-CFP under the experimental conditions and G-
guadruplex at concentration of 500 uM for the highest dimerization ability. The results can be used
for further studies on the application of G-quadruplex to regulate biological processes in medical
research.
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