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UNG DUNG PROTEOMICS TRONG LAM SANG
PANH GIA CAC BENH LY THAN
Tran Thai Thanh Tam
Trirong Pai hoc Y Dwoc Can Tho
TOM TAT
Bénh than la mot trong nhitng nguyén nhan thuong gap nhat gay tir vong trén toan thé gidi.
Dau dn sinh hoc ¢6 kha nang don gian héa viéc chan dodn va diéu tri bénh nhan mdc cdc dang bénh
thén khdc nhau. Cong nghé proteomic di cung cap cho cdc nha sinh Iy than hoc va cdc bdc st thdn
hoc nhitng cong cu méi manh mé hon dé hiéu cdc co ché binh thuong va cdac co ché bénh sinh tai
than. Muc dich ciia bai nay nham cung cdp mét tong quan vé cong nghé proteomics hi¢n dang dwoc
dp dung trong cdc nghién ciru vé thdn va nhédn manh mét sé vmg dung ciia proteomics trong viéc
khdm phd ddu an sinh hoc iing dung trong lam sang danh gid cac benh Iy than.

Tir khod: proteomics, bénh thdn, bénh cau thdn mang, bénh than man, bénh thdn dai thdo
dwong, ghép than

ABSTRACT

PROTEOMICS FOR CLINICAL ASSESSMENT OF KIDNEY DISEASE

Tran Thai Thanh Tam

Can Tho University of Medicine and Pharmacy

Kidney disease is one of the most common causes of death worldwide. Biomarkers have the

potential to simplify the diagnosis and treatment of patients with various forms of kidney disease.

Proteomic technologies have given renal physiologists and nephrologists broadened, powerful new

tools for understanding normal and disease-related mechanisms in the kidney. The aim of this

minireview is to provide an overview of the proteomic technologies currently applied to studies of

kidney and highlight a few applications of such approaches in kidney disease biomarker discovery.
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I. PAT VAN PE

Bénh than 1a mot trong nhitng nguyén nhan gy tir vong gia ting nhanh nhat trén
toan thé gidi. Dya trén nghién ctru Ganh nang bénh tat toan cau (Global Burden of Disease
- GBD), gan day nguoi ta udc tinh v6i te d6 phat trién hién tai, bénh than man (Chronic
Kideny Disease - CKD) s¢ tr¢ thanh nguyén nhén thir hai gy tr vong ¢ Tay Ban Nha trong
nhimg thap ky t6i, va diéu nay ciing tuong tu cac s6 liéu udc tinh trén toan thé gioi [5].
Ghép than 1a mot lva chon t6t hon, nhung van ton tai mot s vin dé nhu ton thuong than
biéu hién lam sang hodc du6i ngudng lam sang do thai gheép hodc doc tinh trén than. Chinh
vi thé, can co nhimg budce tién méi, nhiing cach tiép can mai trong chan doan, phan tang
nguy co va diéu tri bénh than dé thay doi xu hudng ty 18 tir vong do bénh than ngay cang
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gia tang hién nay. Sinh hoc hé thong (systems biology) mang dén hira hen 1a mot cong cu
chan doan, cai tién phén tang nguy co cho phép tiép can y hoc chinh xéc, cting nhu kha nang
phat hién cac co ché sinh bénh hoc méi, dong thoi gitp xac dinh muc tiéu diéu tri. Trong s6
cac k¥ thuat sinh hoc hé thong da dang, proteomics (nganh protein hoc) duoc xem la co lién
quan dén Gng dung 1am sang thuong quy trong than hoc. Hién nay, t1ep can proteomics
trong lam sang ¢ cac khia canh khac nhau cua than hoc tir quan dlem chan doan va phan
tang nguy co. Muc dich ctia bai ndy nhim cung cap mot tong quan vé cong nghé proteomics
hién dang duoc ap dung trong cac nghién ctru vé than va nhin manh mot sé ing dung cua
proteomics trong viéc kham pha d4u an sinh hoc ng dung trong 1am sang danh gia cac bénh
1y than.

II. NOI DUNG

Tiép cin proteomics trong danh gia bénh 1y thin
Viém cau than mang (Membranous Nephropathy)

Thu thé phospholipase A(2) type M (M-type phospholipase A(2) receptor - PLA2R)
dugc xac dinh minh hoa cho tiém ning phét hién ra protein dé cung cap thong tin vé bénh
hoc va hudng din chan doan va diéu tri. Trén co s& md bénh hoc, bénh than mang nguyén
phat tir 1au d3 dugc cong nhan 1a mot bénh cau than ty mién qua trung gian khang thé, nhung
khéng nguyén dich van chua duoc biét dén. Bang k¥ thuat Western Blots, Beck va cong su
da thuc hién phuong phép chiét xuat protein tir cau than ngudi binh thudng véi huyét thanh
tr bénh nhan méc bénh than mang nguyén phat, tr bénh nhan méc bénh than mang thir phat
va tur bénh nhan binh thuong. Tir d6 dé xac dinh dugc dai protein phan ung 185 kDa déc
trung cho bénh cau than mang nguyén phat. Sau do, ap dung phuong phap sic ky long -
kh01 phd cho dai protein phan ng dé phat hién PLA2R. Hon nira, két qua nghién ctru chi
ra rang PLA2R dugc biéu hién trén cac té bao podocyte ¢ nhiing qua than khoe manh va
cac khang thé d6i voi PLA2R dugc tim thiy trong ling dong mién dich cau than ciia nhimng
bénh nhan méc bénh cau than mang nguyén phat [1]. V61 cach tlep can tuong tu, thuc hién
Western blots sau sic ky long — khdi phd, da duoc st dung dé xac dinh vung thrombo-
spondin type-1 domain—containing 7A (THSD7A) nhu mét khang nguyén dich bo sung cho
cac ty khang thé & mot s6 bénh nhan bénh cau than mang c6 anti-PLA2R am tinh. K& tir
nhitng phat hién mang tinh budc ngoat nay, cic tu khang thé d6i v6i PLA2R da duoc tim
thay chiém khoang 70% - 80% cac trudng hop bénh ciu than mang nguyén phat, véi cac tu
khang thé dbi v6i THSD7A chiém moét ty 1 nho hon nhiéu [4]. Nhirng kham pha nay da
thay d6i viéc cham soc 1am sang vi ndng do tur khang thé trong huyét thanh dugc tim thay
c6 tuong quan v6i mirc d6 hoat dong cua bénh cau than mang va dap ung vdi thuoc trc ché
mien dich [2], [7]. Mot nghién ctru gan ddy da ap dung proteomics dya trén sic ky 1ong —
khdi pho phén tich huyét thanh ctia nhitng bénh nhan méic bénh cau than mang vo can da
hozc khong thuyén giam hoan toan khi dung thudc trc ché calcineurin va xac dinh protein
amyloid A1 trong huyét thanh 1a mot dau 4n sinh hoc tiém ning hang dau gitp tién luong
mirc d6 khang thé PLA2R.

Dy dodn tan sudt mdc méi va tién lwong bénh than man (Chronic Kidney Disease)

Trong vi du trén vé bénh cdu than mang, cho thiy cach kham pha protein cé thé tap
trung vao mot hodc hai loai protein cu thé, cac nghién ctru khac da xem xét mot loat cac
phan tr rong hon. Mischak va cac cong su da xac nhan gia tri ciia viéc két hop nhiéu diu 4n
sinh hoc peptide hodc protein, dya trén gia thiét réng cac déu 4n sinh hoc riéng 1¢ c6 do bién
thién cao s& han ché do chinh xac. Str dung phuong phap dién di mao mach, cac nha nghién
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clru d3 so sanh nude tiéu cua 230 bénh nhan véi hang loat cac nguyén nhan bénh than man
va 379 nguoi thudc nhom ching co chirc nang thin binh thudng. Két qua phan tich cho thiy
két hop 273 peptit trong nudc tiéu thanh mot du hiéu peptit tong hop dugc goi 1a CKD273,
co gia tri khac nhau gitta bénh than man va nhom chimg khoe manh [6]. Cac nghién ctru
tiép theo tir hang nghin méu bénh pham cho thay CKD273 c6 thé c¢6 g dung t6t hon céac
chi s6 chuén khac trong phat hién va du doan CKD. Co quan Quan ly Thyc pham va Dugc
pham Hoa Ky da khuyén khich cac nghién ctru sdu hon véi CKD273 nhu mot dau 4n sinh
hoc trong cac thir nghiém 1am sang giai doan dau "dé xac dinh loi ich 1am sang cuia no trong
viéc tién luong, dinh hudng phat trién thudc va can nhic thiét ké nghién ctu". Tuy nhién,
can luu ¥ raing CKD273 dudng nhu khong co gid tri cao trong du doan tién trién bénh than
man giai doan cubi hodc khi creatinine huyét thanh ting gip doi ¢ nhimg bénh nhan mic
bénh tién trién nang hon.

Céc thanh phan chinh cia CKD273 bao gdm cac manh collagen, ¢ 1& 1a dau hiéu cua
su tich tu chat nén ngoai bao trong 6ng than, cing véi cic manh protein co ngudn gde tir
mau lién quan dén qua trinh viém. Pac biét, tinh trang viém man tinh duoc xem nhu 1a mot
dau hiéu nguy co va yéu t6 can nguyén tiém an trong su tién trién ctia bénh than do dai thao
duong. Vi dy, Niewczas va cac cong su dd nhadn manh mbi lién quan chit ché gitta cac thu
thé TNF 1 va 2 (TNF-R1 va TNF-R2) dang luu hanh va nguy co méic bénh than man giai
doan cubi do bénh than déi thao dudng [9]. Pé danh gia toan dién hon tinh trang viém trong
bénh than do dai thao dudng, cac nha nghién ciru ndy gan day di sir dung phuong phap tiép
can dya trén aptamer (mdt doan ADN hodc ARN hoic peptide c6 kha nang lién két véi mot
phan tir dich mot cach dac hiéu va co ai luc cao) dé danh gia panel gém 194 protein. Hau
hét day la cac protein gay viém luu hanh da dugc biét trong y van va la cac protein da dugc
nghién ctru trudc ddy trong bénh than dai thao duong. Két qua phén tich duoc thuc hién trén
219 d6i twong mac dai thao duong type 1 va 144 ddi tuong mic bénh dai thao duong type
2 trong nghién ctru than Joslin va mé rong ra trén 162 di tuong méc dai thao dudng type 2
trong Nghién ciru Pima ciia An Pg. Nghién ctru nay di xac dinh dau hiéu nguy co viém tai
than (Kidney Risk Inflammatory Signature - KRIS) bao gém 17 protein gy viém, lam
phong phu thém cho ho TNF-R, ¢6 lién quan chit ch& voi nguy co méc bénh than man giai
doan cudi trong vong 10 nim. Cac nha nghién clru cing danh gia protein KRIS trong nude
tleu tr mot phan tich bénh chimg nho vé su suy giam nhanh d¢ loc cau than va nhan thay
rang hau het cac trudng hop déu tang va khong c6 truong hop nao giam. Hon nita, khong
tim thdy mdi twong quan nao dang ké giita phan 16n ndng do protein KRIS luu hanh va biéu
hién gen twong mg trong cac mau sinh thiét than thu dugc tir 56 nguoi da dé Pima. Trén co
sO nhitng phan tich nay, cac tac gia cho rang cac ngudn gbc khong tir than (nonkidney),
chang han nhu bach céu, dong mt vai tro quan trong trong viéc tao ra cac protein KRIS
trong hé thong tuan hoan va c6 18 1a nguyén nhan gay bénh than dai thio dudng.

Badnh gid ton thiwong than sau ghép than

Hién nay, cac chién luoc dé theo ddi sau ghép than chu yéu dya vao creatinin huyét
thanh, protein ni¢u va xét nghiém mo bénh hoc than ghép. Tuy nhién, cac thong sO nay trén
1am sang c6 nhitng han ché riéng va chua dap ing duoc yéu cau la phuong phap nghién ctru
nhay hon trong danh gia can nguyén bénh mot cach cu the nham gitp duara quyét dinh diéu
tri va cai thién két cuc 1am sang. Gan (day, viéc phat trién cac dau 4 an sinh hoc dya trén gen
va protein trong mau va/hodc nuége tiéu dé danh gia cac bénh than gdc ciing nhu than ghép
[3]. Chéc chin ring nhitng ddu 4n sinh hoc ndy s& c6 tiém ning cach mang hoa viéc phat
hién som, theo ddi tién trinh bénh ciing nhu dap tng diéu tri. Ung dung phan loai phan tir

192



TAP CHi Y DUQC HOC CAN THO - SO 44/2021

dua trén md hoc da dugc chimg minh trong danh gia thai ghép té bao T cép tinh hay man
tinh va thai ghep qua trung gian khang thé ctia than ghép.

Cho dén nay, hau hét cac nghién ctru dugc thuc hién trén cac mau md cé dinh bang
formalin va vui paraffin (formalin fixed paraffin embedded - FFPE) déu tap trung vao phan
tich gen va phién ma [8]. Méc du cac nghién ctu dua trén DNA va RNA nay c6 kha nang
cung cap mot so thdng tin nhét dinh, tuy nhién, viéc s dung axit nucleic bi han ché vi doi
khi mau mé FFPE khéng duoc bao quan tét. Trong khi do, protein trong mau méd FFPE Ia
vat ligu tuyét voi dé phan tich proteomics dya trén khoi phd.

Trong mot nghién ctru thim do nhé, cac mau mé tir ba kiéu hinh khac nhau bao gdbm
thai ghép qua trung gian té bao T (T-cell mediated rejection — TCMR), bénh than nhiém BK
virus (BK polyomavirus nephropathy — BKPyVN) va m6 thén khoe (stable kidney tissue —
STA), dugc phan tich dé tim cac dau an sinh hoc proteomics co thé phan biét cac kiéu hinh
nay. Diéu nay rat quan trong trén 1am sang vi biéu hién mo bénh hoc cia TCMR va
BKPyVN c6 thé giong nhau, tuy nhién, chién luge diéu trj hai bénh 1y trén lai kha khac nhau
(tang hodc giam thudc trc ché mién dich). Phan tich proteomics trong nghién clru nay thuc
hién trén cac mau sinh thiét FEPE da dinh lugng dugc 2798 protein. Trong sb cac protein
nay, mic do biéu hién cua 638 protein lién quan TCMR va 740 protein lién quan BKPyVN
da thay doi dang ké so vdi cac mau STA. Ngoai ra, khi so sanh céc protein trong cac mau
sinh thiét do TCMR va BKPyVN cho thay c6 218 protein c6 nhiing thay doi dang ké trong
biéu hién protein gitra hai loai kiéu hinh bénh nay.

III. HUONG PHAT TRIEN TUONG LAI

Mic du d3 c6 nhiéu tién bd nhung van con mot s6 khia canh can thiét dé khai thac
tiém ning cila proteomics trong nghién ctiru vé bénh than. Vién nghién ctru Qudc gia veé
bénh dai thdo duong, ti€u hoa va bénh thian (National Institute of Diabetes and Digestive
and Kidney Diseases - NIDDK), Hiép héi Dau 4n sinh hoc CKD
(www.ckdbiomarkersconsortium.org) dang tich cuc tao ra dir liéu protein trong mau tur
3.000 ngudi méc bénh than man, bao gdm mot sé nhom nghién cru doan hé khac nhau, ké
ca nguoi 16n va tré em.

Ngay ca khi cac nghién ctru vé proteomics trong bénh than tiép tuc duoc mo rong, cac
co hdi nghién ciru cac van dé méi quan trong van con. Dy an Y hoc chinh xac vé than cua
NIDDK (www.kpmp.org) duoc du doan s& cung cap cac mo than ciia con ngudi, rat can
cho nghién ciru dau an sinh hoc. Nhimng tién bo gan ddy trong viéc xac dinh cac bién ddi sau
dich mi cua protein giup hiéu rd hon vé proteome trong bénh than. ‘Song song do, vi€c tich
hop genomics vo1 proteomics c6 thé cho phép cac phuong phap tiép can dya trén quy luét
ngau nhién Mendel dé kiém tra xem liu cac dau an chon loc d6 c6 thudc nguyén nhan —
hau qua hay khong. Dé lam tét diéu nay, doi hoi sy hop tac chit ché giita cac nganh nghién
ctru, két hop véi nhau kham pha vé genome trong nghién ctru than hoc dé nang cao hon nita
cach tiép can hiéu biét va diéu tri d6i voi bénh than.

IV. KET LUAN

DAu 4n sinh hoc ¢d kha ning don gian hda viéc chan doan va diéu tri bénh nhan mac
céc dang bénh than khac nhau. Cong nghé proteomic da cung cip cho céc nha sinh 1y than
hoc va cac bac si 1am sang nhitng cdng cu méi manh mé hon dé hiéu cac co ché sinh 1y ciing
nhu céc co ché bénh sinh tai than.
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