TAP CHI HOA HQC
DOI: 10.15625/0866-7144.2015-0094

T. 53(1) 90-94

THANG 2 NAM 2015

XAY DUNG MO HINH THU NGHIEM THONG KE DA BIEN NHAN BIET
UNG THU BAI TRUC TRANG DUA TREN DU’ LIEU PHO NMR MAU
NUOC TIEU

Nguyén Tién Tai'", Vii Thi Kim Ngoc’, Vii Hung Th4i’, Lé Thanh Tu’, Nguyén Quang TAm'

YWién Héa hoc, Vién Han lam Khoa hoc va Cong nghé Viét Nam
2Trung tdm Dich vu Phdn tich Thi nghiém Thanh phé Ho6 Chi Minh

*Phong Thi nghiém phan tich trung tam, Trieong Pai hoc Khoa hoc ti nhién Thanh pho Ho Chi Minh
DPén Toa soan 20-10-2014; Chép nhan dang 22-12-2014

Abstract

Statistical models for Colorectal Cancer (CRC) identification were built by metabolomics, based on the *H NMR
data of urine and used statistical multivariate analysis (MVA) tools, named principle component analysis (PCA) and
partial least square (PLS). Demonstration of PCA and PLS application on urine NMR data of 17 cases and 41 controls
collected at MEDIC centre (HoChiMinh city) showed remarkable differences between CRC cases and controls;
Tryptophan and Glutamate were profiled as metabolic CRC markers.
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1. MO PAU

Phuong phap sang loc chuyén hoa chat
(metabolomics) phat trién manh tir nhitng nim dau
thé ky nay va di tng dung thanh cong trong nhiéu
linh vuc, trong d6 c6 y dugc [1]. Cac nghién ciru
sang loc chuyén hod chat trén dong vat va con ngudi
duogc thuc hién theo nguyén tac so sanh van tay béng
cach phan tich dich sinh hoc nhd cac céng cu phd cd
d6 phén giai cao, sau d6 dir lidu phd duoc xir Iy bang
c4c cong cu phan tich da bién (Multivariate Analysis
- MV A) thich hop [2].

Céc dang bénh ung thu c6 lién quan rét chit chd
va nhay cam véi chuyén héa chat, do vay phat trién
{mg dung sang loc chuyén hoa chit trong nghién ciru
ung thu 14 cach tiép cén ty nhién va hop 1y [3]. Ung
thu dai truc trang (Colorectal Cancer - CRC) la can
bénh ung thu rat phd bién trén thé gidi voi ty 18 tur
vong cao. Hién tai cac bénh vién thuong phat hién
CRC bang ndi soi tryc trang, sinh thiét ton thuong
rudt, kiém tra mau trong phan hodc kiém tra céc
khang nguyén 4ac tinh dac thu cho CRC.

Toéng hop thdng tin tir cic céng bd gin day
nghién ciru CRC dya trén sang loc chuyén héa chat
dugc cho trén bang 1. Théng ké cho thiy gin nhu
toan bd cac nghién ciru CRC bang sang loc chuyén
hoa chat déu dugc thyc hién trén nguot, rat it trén
dong vat; Bén dang dich sinh hoc duogc lay phan tich
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1a té bao, mau, nude tiéu va phan; Cac cong cu phé
dugc str dung la NMR, GC-MS, LC-MS, CE-MS va
FT ICR-MS; Dir liéu phd duge xir 1y bang cac cong
cu thong ké phan loai bién, phan tich thanh phan
chinh (Principal Component Analysis - PCA), binh
phuong tbi thiéu riéng phéan (Partial Least Squares -
PLS) hay thdng ké R; Cach thic tién hanh nghién
ctru 14 so sanh dir liéu phd dich sinh hoc cta bénh
nhan CRC va dbi ching khoé manh, so sanh trudc
va sau khi ph?lu thuét hay hoa tri, xa tri, so sanh cac
giai doan phat trién CRC, so sanh anh hudng ciia cac
tac nhan nghi ngo lién quan téi CRC, diac biét 1a
khoi thude 14.

CRC ciling dugc danh gia 1a cédn bénh ung thu
phé bién va co ty 18 tir vong cao & Viét Nam, ding
hang thir 3 vé ty 18 tir vong. Viéc chin doan CRC tai
cac bénh vién ¢ Viét Nam van chi yéu dua trén noi
soi tryc trang va sinh thiét ton thuong truc trang.
Viéc ung dung phuong phap sang loc chuyén hoa
chét trong linh vuc y hoc tai Viét Nam thuc té mai
bat dau véi cac ndi dung va két qua mang tinh tham
do trén ddi twong bénh nhan nhi [10].

Muc dich cong trinh nay la thir nghiém xay dung
md hinh thong ké chdn doan CRC bing phuwong
phap sang loc chuyén hoa chit dya trén s6 liéu phd
'H NMR cac miu nude tiéu nguoi Viét Nam, dinh
hudng t6i Gmg dung phan loai, nhan biét, chan doan
som CRC, danh gia hiéu qua cac giai phap diéu tri
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CRC, nghién ctru anh huong cac yéu t(”')ﬂ moi trudng,
dinh dudng téi su hinh thanh va phat trien CRC.

Bdng I: Tong hop thong tin vé mdt s6 cong bd sang
loc CRC dya trén nghién ctru chuyén hoa chat

Mau phan tich Cong cu
. | So
oo | Losi | oo | miu | g | Thng
i mau . doi ké
bénh ,
chung
[4] | Nuoc | 6 6 HSQC | PCA
(2010) | tiéu NMR
[5] Té | 31 | 32 | GCTOF | PLS,
(2011) | bao 22 25 NMR PCA
[6] | Huyét| 153 | 139 |'HNMR | PLS
(2012) | thanh
[7]1 | Huyét| 832 | 295 | MALDY | PCA
(2014) | thanh TOF
[8] | Phan | 255 | 254 | UHPLC- | Phan
(2014) MS/MS | loai
bién
[9] | Huyét| 48 | 102 | HPLC, | Théng
(2014) | thanh MS-MS | kéR

2. THUC NGHIEM
2.1. Lay va xir Iy miu nudrc tiéu

Mau nudc tiéu kém theo cac thong tin lién quan
t6i ddi tuong lay mau kham nghiém, nhu tén, tudi,
gidi tinh, noi cu ngu, tién cdn ca nhan va gia dinh
duoc 1éy tai Trung tam Chén doan Y khoa MEDIC
thanh phd H6 Chi Minh trong thoi gian tr thang 2
den thang 7 nam 2014 theo quy trinh ldy mau nudc
tiéu sach gitta dong vao budi sang sém. Viéc phan
loai nguoi mic bénh CRC dya trén két qua ndi soi
dai truc trang ket hop sinh thiét ton thuong truc
trang. S6 lugng mau nude tiéu: 58 mau, bao gom 17
mAu cta bénh nhan CRC va 41 mau ddi ching. Cac
mau nudc tiéu duoc danh sb kém theo chir cai C
phia trude dbi véi cac mau bénh nhan CRC.

Céac mau nude tiéu duge luu giit trong diéu kién
dong lanh (-80°C) trudc khi xur 1y theo dot. Quy
trinh chudn bi miu nuéc tiéu cling nhu do phd NMR
cho xir 1y thong ké da bién co mot s6 diém khac biét
so vo1 phén tich pho nudc tleu thong thuong [10]:
Chi can loc so0 bd mau nude tiéu dé loai bo can ran,
khong can tach chit va lam sach nhung viée chuan
bi, xur ly mau ciing nhu ché d¢ do pho NMR phai cb
gang dé dat duoc su tuong duong t6i da Ve nong do
mAu va chit luong phé gitra toan bo cac mau va phé.
Quy trinh xir Iy gom cac budc: Ra dong miu nudce
tiéu dén nhiét d6 phong trong 20+30 phdt; Ly tam
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6.000 vong/phut trong 5+10 phit dé tach cin rin.
Chuyén 540 ul 16p dung dich trong & phia trén cho
vao 6ng nghiém 1.500 pl. B6 sung 60 pl dung dich
dém 1,5 M KH,PO, trong D,O (pH 7,4) c6 chtra
chdt chuan TSP 0,1 % 3-(trimetylsilyl)-1-
(propanesulfonate). B6 sung 0,1 mM Sodium azide
(NaNy) dé diét khuan. 'Dung dich sau xu ly duoc lic
deu roi rat cho vao dng do NMR 5mm sach, day
nap, dan kin bang bing paraphin c¢6 danh s, cho
chay pho NMR.

2.2. Po va xir Iy thong ké phé 1TH-NMR

Phé6 'H NMR dugc ghi trén may Bruker
AVANCE 111 500 (500 MHz) tai Phong Thi nghiém
phan tich trung tam, Truong Pai hoc Khoa hoc Tu
nhién thanh ph6 Hb Chi Minh, su dung dau do dai
rong 5 mm thu gian tiép (BBI), chwong trinh xung:
NOESY-1D cé xung khtr tin hiéu nuéc, sé lan quét
tich phd NS = 8, d6 rong xung proton 8,5 ps, do &
nhiét d6 phong.

Dt liéu phé 'H NMR méu nudce tiéu duge thi
nghiém bang 2 cong cu thong ké da bién 1a PCA va
PLS. Trong cac phan tich sang loc thong ké véi muyc
tiéu trg giup chan doan y hoc, PCA 1a phuong phép
phan tich théng ké khong dinh hudng (untargeted,
unsupevised), cho phép phén loai cac két qua quan
tich theo muc do gidng nhau hay khac nhau vé dic
trung phd mot cach khach quan, khong ap dit, trong
khi d6 PLS 14 phuong phap phan tich thong ké c6
dinh hudng (targeted, supevised), nhim danh gia
xem dit liéu phd ctia mot hay vai mau phan tich niao
d6 c6 thudc mot md hinh thong ké da duge xdy dung
trudc hay khong. PCA hay PLS duoc st dung tuy
thudc muc dich phéan tich, nhung ciing thuong dugc
sir dung dong thoi dé bd sung, hd trg thong tin cho
nhau.

Pé xur Iy thong ké PCA va PLS, trugc tién phd
'H NMR duoc chia thanh cac bién (variation) hay
con goi 1a cac bucket, 1a cac khoang phd duoc chia
nho theo thang d6 dich chuyén héa hoc (ppm).
Trong nghién ctru nay, viéc chia bién dugc thyc hién
theo cac thong sd va thudt toan sau: Vung phd
9,50+0,5 ppm dugc chia déu thanh 180 bucket rong
0,05 ppm, trong d6 loai bd 28 bucket vung tin hiéu
nuée va Urea (6,00+4,55 ppm). Gia tri cua cac bién
dugc xac dinh theo quy tac tich phan chir nhat don
gian (Simple rectangular).

PCA duogc tién hanh theo ché d9 “Khéng chuin
hoa cac bién” (No scaling of bucket variables) dé thé
hién duoc nguyén trang néng dd tu nhién cac chét
chuyén hoa trong ting miu. Thong sb phan tich
PLS: 58 phé "H-NMR duoc gan nhan (labeled) 0 va
1, tuong g voi phé ciia mau nuée tiéu bénh nhan
va mau khoe manh ddi chimg. Viéc xac dinh céac
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chat chuyén hoa twong tmg véi cac dinh phd NMR
dugc thyc hién dua theo cong bd [11], két hop voi
phan mém Chenomx NMR Suite 7.0.

Két qua chinh nhén duoc tir PCA dugc thé hién
trén gian d6 Score véi su phéan bo thanh nhom cua
cac diém phd co dic trung pho gan glong nhau. Cac
butket dic thu tuong hd véi cac nhom diém phd trén
gian d6 Score dugc chi ra trén gian d6 Loading
tuong tmg. Két hop gian d6 Score va Loading cho
phép chung ta phan loai cac phd thuc nghiém mot
cach khach quan thanh cac nhém gin nhau vé dic
trung phé va xac dinh dugc dac trung phé ctia mdi
nhom pho.

3. KET QUA VA THAO LUAN

Phé *H NMR ciia 02 méu nudc tiéu bénh nhan
CRC va 02 miu nudc tiéu dél ching dugc néu trén
hinh 1. Dang pho trén hinh rat dic trung cho phd *H
NMR cua miu nudc tiéu nguyén khai, véi cac pic
cong huong dién hinh tng voi cac chat chuyén hoa
nhu Creatinine (4,08 va 3,08 ppm), Urea (5,78 ppm),
Trimethylamine—-N-oxide (3,25 ppm), Alanine
(1,47-3,77 ppm), Hippurate (7,54-7,67-7,83 ppm)
[11]. Cling co thé nhan ra sy khéc biét giita pho cta
mau nuoc tiéu bénh nhan CRC va dbi ching khi truc
tiép so sanh dir liéu phd trén hinh 1, nhung s& rat
khé dé rat ra két luan dinh tinh hay dinh luong co
tinh hé théng va quy luat ddi véi luong rat 16n chat
chuyén hoa tir hang chuyc t6i hang trim phd NMR.
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Hinh 1: Phé "H NMR ctia 02 miu nuoe tiéu ddi
chimg (011, 018) va 02 mau nudc tiéu bénh nhan
CRC (C101, C185)
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3.1. Sir dung cdng cu thong ké PLS sang lgc di
liéu phé "HNMR bénh nhian CRC

Két qua PCA dir liéu pho 'H NMR cta 58 mau
nuée tiéu bénh nhan CRC va ddi chung cho thdy, s6
thanh phan chinh tdi thiéu dé dat do tin cdy 95% la 4
PC (PC1 dén PC4), trong d6 trong s gidi thich ciia
2 thanh phan chinh PCl va PC2 twong ung la
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59,30 % va 9,94 %.

Trén gian d6 Score (hinh 2A), 41 diém phd cua
cac mau ddi ching (ky hiéu hinh tron) phan bd vé
phia trai cia truc PC1 (tir —5,08 t6i 0,08) va tuwong
dbi chym theo PC2 (tir —0,13 t&i 0,10) trong khi cac
diém pho cta 17 mau CRC (ky hiéu tam giac) phan
b6 & phia phai caa truc PC1 (tr —0,15 t6i 0,57) va
phan tan tuong d6i rong theo PC2 (tir —0,48 t6i
0,25), tao thanh 2 nhom diém phd tach biét nhau rd
rét.

Két hop két qua phan tich gian d6 Score PC1-
PC2 vé6i két qua phan tich gian d6 Loading (hinh
2B) cho phép chiing ta x4c dinh mot s6 chat chuyén
hoa dic thu cho nhém CRC va nhom ddi ching. Cu
thé, cac bucket twong tmg tdi cac pic cong hudng
cua Creatinine (4,08 va 3,08 ppm) la dic trung cho
nhom phé d6i chimg trong khi cac bucket trong tmg
v6i cac chat chuyén hoa Tryptophan va Glutamate Ia
dic trung cho nhém phd CRC. Két qua so bd nay
hoan toan phu hop vai két ludn tir cac cong bd [12,
13]. Ciing can luu ¥ rang: Khi xem xét, danh gia cac
diém pho léch xa khoi phan bd chung va cac bucket
lién quan tuong tmg can phai cha ¥ toi thong tin vé
ché d6 dinh dudng (an theo ché do kiéng, nghién)
hay ché do hoa tri, 1 cac yéu td co thé anh huong
manh tirc thoi toi thanh phan chét trao doi trong co
thé noi chung, trong nudc tiéu noi riéng [8].

Hinh 1: Két qua PCA cta 58 mau nudc tiéu. A: Gian
dd Score PC1-PC2 (hinh 2A); B: Gian dd Loading 2
chiéu PC1-PC2

3.2. Sir dung cong cu thong ké PLS sang lgc dir
li¢u phé "HNMR bénh nhian CRC

Déi voi phuong phap PLS, mot hay vai bién sb
bod sung dugc dua thém vao, nhu néng do chat
chuyén hoa, pH hodc 1a thong tin vé tinh trang cua
dbi tuong mau (gi6i tinh, bénh tinh, ...). Trong
nghién ctru nay, bién s6 bo sung, ky hleu Y la trang
thai bénh, nhan 2 gia tri “0” va “1”, tuong Gng la
mAu mic CRC va mau d6i ching.

Két qua PLS dit liéu pho 'H NMR ciia 17 mau
nudce tiéu bénh nhan CRC va 41 miu nudce tiéu dbi
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chimg cho thiy, s6 thanh phan chinh t6i thiéu dé dat
do tin cdy 90% 1a 4 PC, cac diém phd tach thanh 2
nhom rat 13 rét, twong Gmg vai 2 trang thai mac CRC
va khoa manh (d6i chung).

3
]
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Hinh 3: Két qua PLS déi v6i dit liéu pho 1H NMR
cua 58 mau nuc’yc‘tiéu; A — Gian q& Score PC1-PC2,
B- Gian do Loading 2 chi¢u PC1-PC2

Phuong phap PLS c6 nhiéu diém gidng voi
PCA. Sy khac biét quan trong nhét 1a PLS xay dung
mod hinh thong k& mot cach ap dit, c6 dinh huéng
duya trén dit liéu phd cua bénh nhéan, Vi vay, khi mo
hinh d3 dugc xay dung v6i do tin tuong chip nhin
duogc, ching ta s& c6 thé danh gia phd cua mot hay
cac doi twong mdi xem c6 thudc moé hinh khéng,
cach bao xa so voi tdim md hinh. P9 tin cdy cia md
hinh s& cang cao khi lugng miu théng ké cang
nhiéu.

4. KET LUAN

1. Két qua so bo xay dung va ung dung phuong
phap sang loc chuyén hoé chat dya trén xur ly thong
ké da bién dir liéu pho 'H NMR miu nudc tiéu
khong tach chiét, ¢& xay dung mé hinh thong ké
nhan biét CRC cho thiy tinh kha thi va trién vong
ung dung cao ctiia phuong phap.

2. Con nhiéu ndi dung va kha nang can thyc hién
trong cac budc tiép theo dé hoan thién va nang cao
hiéu qua ciia mo hinh thir nghiém chén doan CRC
nhu: Chuan héa quy trinh thu va xtr Iy mau nudc
tiéu, chuan héa cac thong s6 va diéu kién do phd 'H
NMR, thir nghiém cac cong cu va phan mém thong
ké da bién cap nhat khac, ting sb lwong miu théng
ké.

3. Nhimng két qua ban diu ndy moi mang tinh k¥
thuat, nhiam xéac 1ap va chuin hoa quy trinh sang loc
chuyen hoa chat, chua ¢ y nghia chén doan y hoc
cu thé, nhung mo ra trién vong tmg dung trén thyc
té, mo rong cho chan doan cac can bénh lién quan
nhiéu t6i chuyén hoa chit.

Loi cam on. Cdc tac gia tran trong cam on sy tai
tro ciia S¢ Khoa hoc & Céng nghé Thanh phé HCM
théng qua dé tai Nghién ciru vmg dung Cong huong
tir hat nhdn (NMR) phén tich mede tiéu bénh nhin
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ung thu dai-tryc tfdng tai Viét Nam, ma so
YT 2013 38 va su ho tro ky thudt cua hang Bruker-
BioSpin-Asia Pacific.
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