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TOM TAT

Tuy rang 1a m6 lién két giau mach mau nam trong trong khoang ring, né ¢ nhimg nhing déng gop quan trong
trong linh vyc vi sinh lién quan khao c6 hoc trong hon 20 ndm qua. Proteomics da xac dinh tiy rang c6 van con
chira dung céc protein. Chung toi tién hanh khao sat diu an thoi gian thong qua xac dinh cac protein & cac rang
¢6 nién dai khac nhau bang phuong phap sic ky long khéi phd. Két qua chi ra rang, ndng do protein trong cac
ring ¢6 13 0,29 - 0,92 g/L, trong cac rang hién tai 1a 1,58 - 2,9 g/L. Albumin chi ¢ trong cac ring hién tai,
collagen alpha-1 hién dién khong 6n dinh trong khi d6 collagen alpha-2 c6 tinh 6n dinh véi thoi gian.

Tir khéa: Albumin, collagen, protein, sic ky 1ong khdi phé, tay ring.

MO PAU

Su hién dién cta cac phan t& sinh hoc trong cac mau vat khao cb cé vai trd quan trong trong viéc tim hidu va
phuc héi théng tin trwdc day. Nam 1980, 1an dau tién ki thuat mién dich d& phat hién collagen cé trong cac mau
héa thach ctia con ngudi (Lowenstein, 1980). Phuwong phap gidi trinh tw méi tiét 16 ring collagen cé tinh déc
trung hon so v&i nhivng gi da biét trwdc day va chira gia tri Ién dé tim hiéu phat sinh loai (Buckley et al., 2009).
Géan day, phan I&n cac nghién clvu da tap trung vao cac protein cu thé, sau d6 1a cac hén hop protein trong
xwong khado cb, nhung sw thodi hda ctia md khao ¢ 14 tré ngai chinh cho phan tich va cho ra két qua xac thuc
(Schmidt-Schultz et al 2004; Dobberstein et al., 2009). Cac protein nhw collagens, protein mién dich, protein non-
collagen dwoc phan lap tir xwong ¢b qua hang ngan nam da dan dwoc tiét 16 bang mot sé ky thuat phan tich
(Schmidt-Schultz, Schultz, 2004). Mac du xwong chira hang ngan protein khac nhau nhung hau hét khéng thé
tdn tai lau dai trong didu kién chon cét va sw gidm chat lwong cla protein lién quan véi thdi gian. Collagen type 1
c6 cAu truc 6n dinh véi hai chubi alpha-1 va mét chubi alpha-2 da chivng t6 kha nang tén tai 1au hon so véi cac
protein non-collagen (Wadsworth, Buckley, 2014). Tay rang la m6 lién két nam bén trong khoang tay réng, dwoc
bao vé v&i ben ngoai b&i men rang va nga rang, ty réng cd ngay cang cé nhiéu dong gép cho nganh vi sinh lién
quan khdo cb hoc (paleomicrobiology) va nhiéu protein da ducyc phat hién (Barbieri et al., 2017). Trong nghién
ctu nay, k¥ thuat proteomics dwgc str dung dé khao sat dau an thdi gian théng qua xac dinh cac protein cé trong
tay tang.

NGUYEN VAT LIEU VA PHUONG PHAP
Ring c6 - dia diém nghién ctru

Céc rang cb dwoc khai quat tir cac ngdi md don 1& hay tap thé trén nwéc Phap dwoc bao quan & cac trung tam
khao ¢ hoc clia nwéc Phap dwoc cip phép chuyén dén trung tdm bénh ly truyén nhidm IHU-Méditerranée
Infection, Marseille, Phap d& nghién ctru. Chiing t6i chon cac ring c¢6 nién dai chon cat khac nhau cling véi ring
hién tai dwoc 14y tlr khoa Rang - bénh vién Timone - Marseille d& dwa vao nghién ctru, cac riang nay déu 13 ring
vinh vién va thudéc ngwoi chau Au. Cac tiéu chuén vé réng: khong cé tén thuwong hay bénh ly bé mat, dinh rang
kin d& han ché téi da sy nhim tac nhan bén ngoai vao bén trong khoang tdy réng. Chi tiét vé& rang trong Bang 1.

Bang 1. Danh sach cac rang va sé tho tw

Dia diém Nién dai S6 th tw rang
Viotte - Besangon, Phap Théki1-3 1,2,3
ZAC Pasteur - Besangon, Phap Théki7 -10 4,56
La Maladrerie des Templiers, Phap Thé ki11-13 7,8,9
Auxi - le - Chateau, Phap Thé ki 17 10, 11
Timone - Marseille, Phap Nam 2018 12,13
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Thu thap tay ring va chiét xuat protein

Sau khi rira sach béng nwéc chung cét va dé kho tw nhién, ching t6i dung ring cwa dién trong nha khoa dé cét
ddi réng, sau doé dung que nao dé 14y va hirng tdy réng vao trong tuyp eppendoft 1,5mL (Hinh 1). Thém 200 uL
EDTA 0,5M (pH 8) vao mdi tuyp, sau d6 dwoc U trén khay lac va d& qua dém. Hén hop nay sau dé dugc quay ly
tam & 4°C trong 15 phut & 15000g, Iy phan dung dich ra va bdo quén & -20°C (Dung dich 1). Phan lang dong
con lai dwoc riva hai 1an véi 200 pL nwéc chuwng cht, sau d6 thém vao 100 pL dung dich amoni bicarbonate 50
mM (pH 7,4), G & 75°C trong 24 gi®, sau d6 lai quay ly tam trong 15 phat & 15000g, 14y phan dung dich nay ra
(Dung dich 2). Dung dich 1 va 2 dwgc thdm tach bang hé théng Slide-A-LyzerTM Dialysis Cassette 2K MWCO
(Pierce Biotechnology, Rockford, USA) v&i 2 L dung dich chtra 50 mM ammonium bicarbonate (pH 7,4) trong 24
gi¢. Céc phan dwoc thdm tach dwoc thu thap vao mét tuyp Eppendorf cho méi réng va ndng do protein duoc
xac dinh theo cong thirc Bradford. Sau dé, cac dung dich nay nay dwgc G trong mét gio & 30°C voi 5 mM
dithiothreitol (50 g protein dwoc x& ly véi 1 L dithiothreitol), sau d6 dwoc kiém héa trong 1 gi® trong boéng téi véi
15 mM iodoacetamide (50 g protein dwoc xt& ly 2 uM dithiothreitol). D6 pH cubi cung dwoc didu chinh trong
khoang tir 7,4 - 7,6. Dung dich protein dwoc phan tach bang cach st dung trypsin (Agilent Technologies, CA, US)
véi ty 1é 1 pL trypsin cho 25 ug protein & 37°C va t qua dém. Nhém chirng dwoc lam ddng thdi véi qua trinh trén
nhwng khdng chira tly rang.

Hinh 1. Quy trinh lay tay réng

Phan tich bing Sac Ky Léng Khéi Phd (Liquid Chromatography / Mass Spectrometry)

Céc protein tinh khiét dwoc phan giai bang trypsin va sau dé dwoc phan tich bing hé théng nanoAcquity UPLC,
két ndi v&i may quang phd ion Synapt G2Si Q-TOF. Phwong phép sac ky duoc st dung la pseudo1D-LC dwoc
thwc hién véi cach dwng 2D. Cac peptide dwoc dat trén cdt phan tich (nanoAcquity UPLC 2D-V/M Trap 5pm
Symmetry C18 180um x 20mm, Waters) dé& cd déc va khir mudi, & mirc 20 pL/phat véi 99,9% cua axit formic
0,1% va 0,1% cula acetonitril-axit formic 0,1%. Cac peptide nay sau d6 dwoc tach trén cot phan tich C18
(nanoAcquity UPLC 1,8 mm HSS C18 75 mm x 250 mm, Waters) va pha lodng véi d6 déc 90 phut tir 0,5 dén
50% acetonitril v&i 0,1% axit formic & téc d6 300 nL / pht.

Phan tich khéi phd dwoc thwc hién trong ché d6 Data Dependant Acquisition (DDA), v&i ché dé nay, 12 peptid
dwoc chon rdi tiép tuc dwoc phan manh. Cwéng d6 ngudng chon cho cac peptide nay 1a 5000. Cuc tinh dwong,
dién ap mao quan 3 kV, 40 V dbi véi chép Iéy mau, nhiét o nguén duwoc dat & 90°C, nhiét do co lap dat & 150°C
va lwu lwong khi tir chop 1a 50L/Hr. Ctra sb khdi dwoc ghi 1a 300-1600 m/z, bat d4u sau 5 phat va két thuc sau
110 phut.

Cac dbc nang lvgng va cham 1a 14-19 eV cho khéi lwgng thdp va 50-64 eV cho khéi lwong cao. Dir liéu MS thé
dwoc x& ly bdng phan mém Peaks Studio (Bioinformatics Solutions Inc, Waterloo, Canada). Cac tham sb xt ly
di liéu dwoc sir dung la: tai lwong peptide tbi thidu la 1+, dung sai khéi lwong ddi véi cac peptide gbc 1a 15 ppm
va 0,6 Da dbi voi cac doan thiéu sét cla sy phan cit enzyme dwoc chdp nhan cé gia tri téi da 3.
Carbamidomethylation C nhuw 13 stra ddi ¢6 dinh duy nhét, khir amin trong NQ va oxy hda trong M 1a bién ddi thay
ddi, gia tri clia Peptide -10IgP dwoc Gy quyén cb dinh & = 30, (protein -10IgP=20, de novo chi TLC 3, ALC 50).
Trinh tw protein ly thuyét dwoc s& dung trong cac tai liéu fasta dé nhan dang dwoc |y tryc tuyén trén cac trang
web NCBI va Swissprot.

KET QUA

Sau khi chiét xuét protein, ndng dd protein trong réng ¢ dao déng tlr 0,29 - 0,92 g/L va hai rang hién tai la 1,58
va 2,9 g/L. Céc rang cb ciing khéng c6 albumin, trai nguwoc véi hai réng hién tai khi albumin ¢ sé lwong peptid 1a
19 va 33. Déi véi collagen alpha-1, sé lwong peptide cé trong cac réng: 1, 2, 3, 7, 8, 12. Déi véi collagen alpha-2,
sb lwong peptid co trong tat ca cac rang (Bang 2).
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Bang 2. Két qua ndng do protein va s6 lwong peptid trong cac protein

Néng do protein S6 lwgng peptid
Nién dai Rang
g/L Albumin Collagen alpha-1 Collagen alpha-2

1 0.92 0 24 20
Théki1-3 2 0.51 0 38 27
3 0.36 0 20 19
4 0.36 0 0 34
Thé ki 7-10 5 0.39 0 0 16
6 0.5 0 0 26
7 0.6 0 18 19
Thé ki 11 -13 8 0.53 0 19 16
9 0.53 0 0 19
. 10 0.29 0 0 19

The ki 17
1 0.63 0 0 13
12 1.58 19 18 19

Nam 2018
13 2.9 33 0 18

THAO LUAN

Vao nam 2017, 1&n dau tién proteomics dwoc ap dung trén tdy ring cd tir nhiing nguoi chét cach day 300 ndm
théng qua chan doan bénh dich hach béng cach xac dinh cac peptid d&c trwng cla vi khuan Yersinia pestis co
trong tay rang (Barbieri et al., 2017). Trong nghién ctru nay, ching t6i s& dung LC/MS dé khao sat cac protein c6
trong tay rdng dwoc lay tir nién dai khac nhau, cé nhidu protein da duoc xac dinh trong tly réng cb va ca réng
hién tai, tuy nhién chung téi tap trung vao albumin va collagen vi nhan thay c6 sw khac biét ré gitra cac réng. R6
rang ndng do6 protein cé trong réng hién tai la cao hon so véi rang cb vi lién quan dén hién twong thoai hda theo
thoi gian clia protein (Schmidt-Schultz et al. 2004; Wadsworth et al., 2014). Albumin 1& mét protein huyét thanh,
né da dwoc phat hién trong cac mau xwong cach day hang ngan ndm nhwng kha nang tdn tai khong &n dinh va
phu thudc vao nhiéu yéu tb héa ly (Cattaneo et al., 1995; Wadsworth and Buckley, 2014). Trong nghién ctu
trwée, albumin cé mét hai trén mwoi sau rang ¢ nhung trong nghién céu nay né khéng hién dién (Barbieri et al.,
2017), didu nay cé thé lién quan dén dac diém albumin, cach thirc phan lap protein va phwong phap xac dinh
protein khac nhau. Kha nang tbn tai kéo dai clia collagen chi yéu Ia do ddc diém c4u tric, trong do6 mot sb lwong
I&n cac phan t& collagen xodn ba dwoc lién két chéo thanh cac soi 4n dinh (Knott et al., 1998). Cac khoéng gian
ben trong va gilra cac soi collagen chira day khoang chét hydroxyapatlte mot chét glup tang cwong hon nira sy
4n dinh c4u triic nhdm chong lai tac dung khong mong mudn ctia méi trwdrng chon cat (Weiner and Traub, 1986).
So v&i chudi alpha-1,chudi alpha-2 thé hién sy bién dbi trinh tw I&n hon va dd dn dinh cao hon, do dé cac
phwong phap proteomics phan tich chubi alpha-2 d& xac dinh cac loai trong khdo c¢d hoc va cé sinh vat hoc
(Buckley et al., 2014). Nhitng ddc diém nay gilp thé giai thich ring khéng phai alpha-1 ma 1 alpha 2 c¢é trong tét
ca cac rang co.

KET LUAN

Albumin xuét hién & trong tay rang hién tai, collagen alpha-1 c6 su hién dién trong tiy réng cb trong khéng én
dinh. Collagen alpha-2 c6 mat trong tdy rang va ton tai theo th&i gian. Nghién cu nay da chi ra dwoc tdy rang
dwoc xem nhw mot vat liéu dé khao sat dau &n vé thoi gian.
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MARK TIME OF DENTAL PULP
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SUMMARY

The dental pulp is a high vascular connective tissue located in the dental cavity, it has important contributions in
the paleomicrobiology over the past 20 years. Proteomics demonstrated that the ancient dental pulp contained
proteins. We conduct a survey of the mark time through the identification of proteins in different chronological
teeth by Liquid Chromatography / Mass Spectrometry. Our results showed that the protein concentration of the
ancient teeth was 0.29 - 0.92 g/L, of the current teeth is 1.58 - 2.9 g/L.. Albumin was only present in current
teeth, collagen alpha-1 had unstable property and collagen alpha-2 was stable over time.

Keywords: Albumin, collagen, protein, Liquid Chromatography / Mass Spectrometry, dental pulp.
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