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Tom tat
Sphingosine 1-phosphate (S1P) lIa phén tir lipid ¢é hoat tinh sinh hoc quan trong trong
té bao va co thé nhu diéu khién phan bao, van dong cua céc té bao mién dich va diéu
hoa sinh mach. S1P lyase la enzyme phan giai sphingosine 1-phosphate (S1P) bang
cach cit chudi acyl ¢ vi tri carbon sb 2 va 3, dé tao thanh hexdecenal va ethanolamin
phosphate, vi thé enzyme nay 12 mot trong nhitng yéu t6 tham gia diéu hoa luong S1P
trong té bao va co thé. Trong té bao dong vat, SGPL1 con phan hay mot co chat khac
la dihydro-S1P (dhS1P), mot dong phan no cia S1P dugc tao ra trong qua trinh tong
hop méi sphingolipid khoi dau bang qué trinh c6 dong héa serin va palmitoyl-CoA.
Pén nay, dhS1P va S1P van dugc sir dung thay thé cho nhau véi gia dinh ca hai co
chit nay déu dap g hoan toan nhu nhau véi hoat tinh enzyme cia SGPL1. Mic du
vdy, hai co chat nay thé hién nhiéu vai tro sinh hoc trai nguoc nhau va dap ung khac
nhau Véi cac tac nhan méi trudng va thude diéu tri ung thu. Dé tim cau tra loi chinh
Xé&c cho mutrc do dac hiéu cuia SPGL1 1én hai co chit ké trén, ching t6i tién hanh tao
dong trinh ty ma hda cho SGPL1 cia ngudi vao trong hé thong biéu hién vi khuan,
vector pQ60. Vector tai to hop mang hSGPL1 nay sé& cung cap nguyén liéu dé biéu
hién va tinh sach enzyme SGPL1 phuc vu cho cac nghién ciru hoat tinh va déng hoc
enzyme 1én hai co chat dhS1P va S1P trong twong lai.
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1 bat van dé

1.1 Enzyme Sphingosine 1-phosphate lyase

Sphingosine 1-phosphate lyase (SGPLZ;
(E.C.4.1.2.27) la enzyme phan giai sphingosine 1-
phosphate (S1P) bang cach cit chudi acyl tai gdc
carbon sé 2 va 3 cua S1P, dé tao thanh hexdecenal va
ethanolamin phosphate (Hinh 1). [1] Cu thé, qua trinh
sinh téng hop SL bét dau boi phan tmg c6 déng L-
Serin va axit béo Palmitate dé cudi cung tao thanh
dihydrosphingosine (dhSph). Lipid trung gian duogc
t6ng hop thanh ceramide, 13 co chat trung tm caa con
duong chuyén héa hinh thanh nén cac SL phuc tap
hon nhu sphigomyelin (SM) hay
Glucosylsphingolipid (GluSL), cling nhu dugc thuy

https://doi.org/10.55401/pk608996

phan dé tao thanh sphingosine, 13 co chat cua enzyme
phosphoryl héa SK dé téng hop thanh S1P truéc khi
duoc phan hay S1P béi SGPL1 tao thanh chudi axit
béo va phosphoethanolamine. Phan tng thuc hién bai
SGPLI la buéc cudi cung cia con duong di héa SL,
gilp cac SL roi khoi chu ki chuyén hda. Pay 1a budc
phan ung cubi cing khong thé dao ngugc cia con
duong di héa sphingolipid (SL) (Hinh 1), vi thé
SPGL1 déng vai tro quan trong trong diéu hoa luong
S1P trong té bao va co thé. S1P 1a mot phan tur lipid
c¢6 hoat tinh sinh hoc tham gia vao nhiéu qué trinh
séng cua té bao va co thé nhu didu khién phan bao,
van dong cua céac té bao mién dich va diéu hoa sinh
mach mau. [1]
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1.2 Chirc nang ctia SGPL1

SGPL1 biéu hién ¢ hau hét cac té bao trong co thé
ngoai trir tiéu cau va hong cau, vi day 1a 2 té bao dy
trir S1P v6i muc dich cung cap S1P dé duy tri nong do
cao S1P trong hé tuan hoan. Thiéu hut hoan toan hoic
1 phan hoat tinh SGPLI trong co thé lam ting lwong
S1P trong md dan dén rdi loan quéa trinh van dong cac
té bao lympho T va tir d6 anh huéng nghiém trong
dén vai trd cua hé mién dich va gay ra hang loat cac
sinh i bénh khac nhau nhu: ung thu, thoai hoa than
kinh. [2 - 4] O nguoi thiéu hyt hay mit chic ning
gene SGPL1 duwgc md ta bénh Ii suy than va di tat ndo
bam sinh, goi chung l1a hoi chirng thiéu hut hoat tinh
SGPL1 (SPLIS). [5]

Chinh vi dong vai tro 16n trong diéu hoa mién dich ma
SGPL1 duoc Norvatis va AbbVie xac dinh 1a mét ddi
tuong tiém niang dé phat trién thudc trong diéu tri
thoai héa than kinh, viém khép va bénh viém ruot
(IBD). [6,7] Lexicon Pharmaceuticals, Inc. ciing da
phét trién thudc bat hoat SGPL1 véi tén goi LX2931
dang di vao pha II trong diéu tri ting nhén ap va viém
khop. [8] Tuy nhién, cac loai thubc dang dugc dénh
gia can than boi cac tac dung phu co thé xay ra do
thubc gay tich tu S1P.

Ngoai S1P, SGPL1 con phan hiy 1 co chat khac 1a
dihydro-S1P (dhS1P), ciing 1a mét san pham cua qué
trinh  phosphoryl héa dihydrosphingosine bai
sphingosine kinase (SK1/2) (Hinh 1).
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Hinh 1 So db con dudng chuyén hoa SL
Hai co chét nay chi khéc nhau & mot ndi déi trén mach
sphingosine ¢ vi tri C4 va C5 (Hinh 2). Bang cha y 1a 2
co chat ndy ciia SGPL1 thé hién nhiing tac dong sinh
hoc khéng giéng nhau ma chua biét Ii do. Vi dy nhu
dhS1P khong thé hién vai trd bao vé t& bao khoi
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apoptosis nhu S1P. [9] Trong mot nghién cuau khac
dhS1P thé hién tac dung phosphoryl hda 1én cAMP va
Smad manh hon so vé6i S1P & céc té bao dong than kinh.
[10] Céc tac gia ciing chi ra rang véi cing mot luong
S1P va dhS1P ngoai bao u voi té bao thi S1P ngoai bao
giam nhanh hon so vé6i dhS1P, diéu ndy c6 thé do su
khac nhau caa d6 hap thu gitra 2 lipid nay qua mang té
bao trudc khi bi phan hay SGPL1. Mét gia thuyét khac
la SGPL1 c6 thé hiéu qua khéc nhau Ién timg co chat,
hozc 6 thé co sy ton tai cua mot S1P lyase khac dic
hiéu cho dhS1P. Mic du vay, cho dén nay chi duy nhat 1
isoform ctia SGPL1 dugc mo ta ¢ dong vat va nguoi.
Tuy nhién gia thuyét vé sur ton tai cua mot SGPL1 khéc
duoc bd tro boi cac nghién ciu gan day cho thay, & mot
s6 vi khuan gy bénh & nguoi ¢ mang nhiéu hon 2
phién ban S1P lyase khac nhau va c6 hoat tinh khac biét
tly thudc vao loai co chat dugc str dung. [11]

Cho dén nay dhS1P va S1P van duoc sir dung thay thé
cho nhau véi gia dinh ca 2 co chit nay déu dap tng
hoan toan giéng nhau véi hoat tinh phan giai cua
SGPL1. Trong mét nghién cau vé dong hoc cua
SGPL1, ca 2 co chét dugc sir dung va két qua cho
thdy dhS1P cho gia tri Km Ién hon so véi S1P. [12]
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4-Sphingenine-1-phosphate
(S1P) (d18 : 144E-1-P)

Sphinganine-1-phosphate

(dihydro-S1P) (d18 : 0-1-P)
Hinh 2 Cau trdc khac nhau giita S1P va dhS1P

Tuy nhién, do muc tiéu cta nghién ctu trén khdng
phéi so sanh 2 co chit ndy, nén vi tri va phuong phap
danh dau cho dhS1P va S1P hoan toan khac nhau,
diéu c6 thé gay ra su khac biét v& hiéu qua tac dong
cua enyzme. Vi thé, SGPL1 that s c6 hiéu qua nhu
nhau d6i véi 2 co chit nay hay khong van chua ¢ ciu
tra loi.

Trong nghién cau nay, gene md hda cho SGPL1 &
nguoi s& duoc nhan dong va biéu hién trong hé théng
Escherichia coli BL21 (DE3). Két qua thu duoc cua
nghién ctru ndy tao tién dé cho viéc biéu hién va thu
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nhan SGPL1 cho céc thir nghiém vé hoat tinh khéc
biét cia SGPL1 Ién dhS1P va S1P trong cac nghién
ctu tiép theo.

2 Vat liéu va phuong phap nghién ctru

2.1 Vat liéu nghién ctru

Trinh ty gen (cDNA) mé& héa cho protein hSGPL1 &
nguoi dugc thu nhan trén co s dir liu Uniprot
(https://www.uniprot.org/) véi ma sé protein la
“UniProtKB - 095470 (SGPL1_HUMAN)”. Sau do,
trinh ty DNA nay duoc tong hop bang dich vu tong
hop cta Biobasic (https://www.synbio-tech.com/gene-
synthesis/) dé tdi uvu hoa codon cho biéu hién hSGPL1
& hé théng vi khuan Escherichia coli. Vector biéu
hién trong nghién cau nay la pQE-60 (kich thuéc
3431 bp) dugc cung cap boi hing Biobasic (Canada).
Phan tng PCR st dung cap moi hSGPL1-F: 5°-
CCAGGACTACGCAAGATAGAG-3* va hSGPLI1-
R: 5’-CTATACAACACCAATGATGAGCC-3’) duoc
tong hop tai Cong ty PHUSA Biochem (Viét Nam)
2.2 Phuong phap nghién ctru

2.2.1 Chuan bj té bao kha nap

Dé tao té bao kha nap, khuan lac don E. coli DH5a
dugc nudi trong 25 mL moi truong LB long (1 %
trypton, 0,05 % Yeast extract, 1 % NaCl, h6a chat cua
hang Himedia) ¢ nhiét d6 37 °C khoang (3 - 4) gio,
nudi cay lic 250 rpm. U binh nudi cay trong da lanh
khoang 10 phat rdi tién hanh li tm thu sinh khdi
trong 3 phat 6 000 rpm. B6 sung 10 mL CaCl, 0,1 M
(Sigma) va u vao da lanh trong 20 phat va lai li tm
trong 3 phit 6 000 rpm dé thu sinh khéi. Bé bao quan
té bao kha nap thu dwoc, bd sung thém 5 mL CaCl,
0,1M pha trong glycerol 15 % (Sigma) lanh. Dich té
bao duoc chia déu vao cac ong eppendorf 1,5 mL va
bao quan & -80 °C dé st dung.

2.2.2 Tao plasmid téi té hop

Nghién ciru sir dung cac vt liéu sau: vector biéu hién
pQE-60, doan gene m&d hda hSGPL1 va cac enzyme
cit giéi han Ncol va BamHI-HF (Neb) va enzyme noi
T4 DNA Ligase (Neb). Trinh ty mad héa hSGPL1
(cDNA) dugc thu nhan tr vector pUCSP-hSGPL1
bang cap enzyme Ncol va BamHI-HF. Vector pQE-60
ciing duoc xu 1 voi Neol va BamHI-F dé tao vi tri bét
cip dic hiéu cho phép ghép ndi véi doan cDNA
hSGPL1.

Céc san pham cit dugc dién di, tinh sach va dinh
luong trude khi sir dung dé ghép ndi. Tong thanh phan
cho phan &ng ghép ndi (10 pL) bao gém dém T4 DNA
Ligase (1 don vi), Vector pQE-60 (50 ng), hSGPL1
(18 ng) va nudc siéu sach. Hon hop phan tng duoc
& 16 °C qua dém sau d6 duoc lam néng 1én 65 °C dé
bat hoat enzyme ligase. San pham sau d6 duoc bién
nap vao E. coli DH5a.

2.2.3 Bién nap plasmid mang gene ma héa hSGPL1
vao té bao kha nap

Phuong phap bién nap plasmid vao té bao E. coli
DH5a ding 1a phuong phap soc nhiét. Dung pipet dé
tron déu 2 pL plasmid tir phan tng ndi ghép voi
50 pL té bao kha nap di chudn bj sin trong éng
eppendorf 1,5 mL. Hon hop duoc dem 1 30 phdt trong
da lanh rdi séc nhiét & 42 °C trong 30 gidy sau do
ngay lap tic cho vao da lanh u trong 2 phat. Dé hoi
phuc té bao, 950 pL méi truong léng LB dwoc bd
sung vao eppendorf roi dem di nuéi lic 180 rpm &
37 °C. Sau 1 gio, éng eppendorf duoc quay li tam
8 000 rpm trong 1 phut loai bo 900 pL dich ndi. Phan
dich té bao con lai dugc ciy trai trén dia LB agar chta
50 pg/mL ampicillin (Bioline) va u & 37 °C qua dém.
2.2.4 Sang loc khuan lac mang gene ma héa hSGPL1
Dé kiém tra cac té bao bién nap mang gene ma hoa
hSGPL1, c4c khuan lac don dwgc chon ngau nhién tur
dia nuoi cay, mdi khuan lac dugc hoa tan trong 5 L
H,O dung lam khudn cho phan tng PCR khuan lac.
Phan ng gom 30 chu ki luan nhiét véi 98 °C trong 10
gidy, 62 °C trong 1 phat va 72 °C trong 1 phat. Tién
hanh dién di san phim PCR trén gel agarose 1 %.
Chung E.coli DH5a dong héa thanh cong duogc bao
quan trong dung dich glycerol 25 % & nhiét do - 80 °C.
2.2.5 Giai trinh tu

Plasmid duoc giai trinh ty bsi Céng ty 1% Base
(https://base-asia.com/dna-sequencing-services).

3 Két qua va bién luan

3.1 Thu nhan gene ma héa hSGPL1

Vector pUCSP-hSGPL1 duoc cat bang cap enzyme
Ncol va BamHI-HF.

Két qua dién di san pham ct gii han cho thay da thu
nhan dugc gene hSGPL1 (Hinh 3).
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Hinh 3 Dién di gel
agarose san pham cit
vector pUCSP-hSGPL1
bang Ncol va BamHI-HF.

Chd thich: L la thang
chuan DNA, pUCSP-
hSGPL1 la san pham cit
vector pUCSP-hSGPL1
biang cip enzyme Ncol va
BamHI-HF.

Hinh chup san pham dién di cho thiy thu dugc 2 bang
sang rd ¢ kich thudc khoang (1.7 - 3) kb, twong ung
kich thudc cta gene hSGPL1 (1 715 bp) va cua vector
pUCSP (2 909 bp). Bang san pham kich thuéc 1.7 kp
dugc thu nhan va tinh ché DNA. San pham DNA tinh
ché dugc gin voi vector biéu hién pQE60 nhd T4
DNA ligase.

3.2 Tao dong gene hSGPL1 Ién vector pQE60 va sang
loc ching E. coli mang vector tai t6 hop

L hSGPL1

Hinh 4 (A) Khuan lac E. coli bién nap trén LB agar b6
sung ampicillin (50 pug/mL). (B) San pham PCR colony dé
kiém tra su c6 mat cia gene hSGPL1 trén gel agarose 1 %.

San pham cua phan tng ndi ghép DNA (ligation) gii
hSGLPL1 va pQE60 di duoc bién nap vao E. coli
DH50 va nudi trén méi treong chon loc, két qua cho
thay thu nhan dwoc rat nhiéu khuan lac (Hinh 4A). Dé
kiém tra két qua tao dong phuong phap Colony PCR
duoc st dung, cac khuan lac ngau nhién dugc danh
dau va thu nhan mot phan vao trong 5 pL nudc cat dé
sir dung 1am mau cho phan ttng PCR khuan lac véi
cap moi hSGPL1-F va hSGPL1-R. San pham PCR
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duogc kiém tra trén gel agarose 1 % (Hinh 4B). San
pham dién di cho bang co kich thudc trong duwong voi
kich thuée du doan 1a 566 bp. Két qua trén cho thay
khuan lac kiém tra c6 mang trinh ty hSGPL1.

Dé két luan duoc thi can c6 két qua giai trinh tu
vector pQE60-hSGPL1. Chung E. coli c6 két qua
Colony PCR mang gene hSGPL1 duogc tang sinh va
tach plasmid, sau d6, plasmid dugc gui giai trinh tu
tai Cong ty 1* Base véi ID 1a 189303, Access Code
1a BtAeRL1 (Hinh 5).
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in uniprotkb

Target Description Species 1 Cross-references. E-value

SGPL1_HUMANE Sphingosine-1-phosphate lyase 1 Homo sapienst? BE@e 2 E® o000

Hinh 5 Peak san phim giai trinh tu va két qua blast
trén co so dit liéu uniprotkb

Két qua giai trinh ty dugc chuyén sang trinh ty axit
amin dé so sanh vai co so dir liéu Uniprot. Két qua
thu dugc cho thay trinh ty cia nghién ciru twong dong
véi trinh ty SGPL1_HUMAN véi Evalue xap xi bang
0. Nhu vay, chung t6i di tao dong thanh céng gene
hSGPL1 Ién vector pQEG0.

4 Két luan va kién nghi

Chung t6i da nhan dong thanh cong trinh ty ma hoa
enzyme S1P lyase ¢ nguoi vao trong vector pQEG60.
DPé dam bao kha ning biéu hién cua hSGPLI nguoi
trong hé théng vi khuan, trinh ty nucleotide cho
hSGPLI1 d3 dugc tdi vu ma codon.

Két qua nghién ctu nay 1a tién dé trong muc tiéu xa
hon 14 thu nhan duoc enzyme hSGPL1 tinh sach nham
danh gia hiéu qua phan giai trén hai co chat 1a dhS1P
va S1P. Tir d6 c6 thé cung cap thong tin giai thich su
khac biét vé nong do dhS1P va S1P trong mot sb té
bao va diéu kién sinh Ii bénh khac nhau.

Loi cam on

Nghién ctu duoc tai tro boi Quy Phat trién Khoa hoc
va Cong nghé - Dai hoc Nguyén Tat Thanh, dé tai ma
s6 2020.01.009 /HD-NCKH.
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Cloning of human sphingosine 1-phosphate lyase gene into expression vector pQE60

Vu Minh Thiet’, Ho Ta Giap, Nguyen Hoang Danh,
INTT Hi-Tech institute — Nguyen Tat Thanh University
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Abstract The bioactive lipid and second messenger sphingosine-1-phosphate (S1P) has emerged as key
regulator in cancer progression by modulating a variety of cellular processes, such as proliferation, migration,
platelet aggregation, or angiogenesis. Sphingosine 1- phosphate lyase (SGPL1) irreversibly cleaves sphingosine
1-phosphate (S1P) into hexadecenal and ethanolamine phosphate thereby controlling the concentrations of S1P.
In mammalian cell, SGPL1 also targets dihydroS1P (dhS1P), a saturated form of S1P, which its precursor
dihydrosphigonise is exclusively produced in de novo synthesis pathway from serine and palmitoyl condensation.
These two lipids are being used interchangeably in the assay for SGPL1 enzymatic activity. However, dhS1P and
S1P exhibit opposite effects in certain cellular processes and their levels respond differently to environmental
stressed including cancer therapies. In order to better understand the enzymatic kinetics of SGPL1 toward these
two substrates we cloned a coding sequence of human SGPL1 (hSGPL1) into a bacterial expression system pQ60
vector. In further study, this material will provide the material for expression and purification of recombinant
human SGPL1 and the enzyme will be used to study its specificity and efficacy on dhS1P and S1P.

Keywords Sphingosine 1-phosphate lyase, SGPL1, sphingosine 1-phosphate, cloning, S1P, dhS1P.
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