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SUMMARY
STUDY ON SEPARATION AND PURIFICATION OF ABRIN FROM THE SEEDS
OF ABRUS PRECATORIUS IN VIETNAM

Abrin is a natural lectin found in the seeds of Abrus precatorius. The structure of abrin consists of two
chains (Chain A and chain B) with a molecular weight about 65 kDa. Abrin is highly toxic to humans and
animals, so it is considered as a dangerous biological agent that can be used in terrorism or biological
warfare. This article introduced the process of isolating abrin from the seeds of Abrus precatorius and
purifying abrin by ion exchange chromatography and gel filtration chromatography. Purified abrin was
used in determining toxicity in animals, testing the sensitivity of rapid detection tests and immunological
studies.
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1. MO DAU

Cay Cam thao day cé tén khoa hoc la
Abrus Precatorius thuoc chi Abrus, ho
bau (Fabaceae), bo bau (Fabales), gidi
thue vat.  Hat c6 hinh trang, vo rat cing,
mau do, sang bong véi mot diém den 16n
& goc hat. Hat cam thao day c6 thanh
phan chu yéu la cachonhydrat, chat xo va
protein, ngoai ra con co lipase, N-dimetyl
tryptophan  methyl este, hypaphorin,
hemaglutinin gdy ngung két hdng cau,
mot s6 enzym thay phan trong dé co
urease va doc té abrin (chiém ty 1¢ tuong
d6i nho tir 3 — 5%). Abrin trong hat cam
thao day la mot glycoprotein thuoc nhom
lectin cO0 kha nang giy doc cho nguoi,
khdi lwong phan tar khoang 65 kDa. Ciu
trdc phan tir gom hai chudi polypeptid 1a
chudi A va chudi B lién két véi nhau qua
cau ndi disufua (-S-S-).Trong cau trdc
khéng gian ching cudn xoin tao thanh

hinh ciu. Chudi A céu tao tr 251 acid
amin c6 khéi lugng phéan tir khoang 30
kDa, 14 thanh phan chinh gay doc cho té
bao. Chudi B do 267 acid amin tao nén c
khéi lwong phan tir khoang 35 kDa, chiu
trach nhiém lién két va van chuyén abrin
qua mang té bao [1]. Vai lidu gay doc cho
ngudi thap, LDsy ddi véi nguoi va dong
vat khoang tir 0,1 — 3 pg/ kg can nang,
abrin 12 mot trong nhitng chat doc tiém
nang co6 thé duoc st dung lam vii khi sinh
hoc trong quan sy [2]. P c6 mot sb
nghién ctu vé tach va tinh sach abrin
nhung str dung Cam thao day tai khu vuc
Chau Au va Chau My [3,4]. Tuy nhién,
chua c6 nghién ciru nao vé tach va tinh
sach abrin tir cdy Cam thao day tai Viét
Nam. Bai bao nay trinh bay mot sé két
qua nghién ctu tach chiét abrin tir hat cay
Cam thao day tai Viét Nam bang phuong
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phép két taa phén doan va tinh sach bang
cac phuong phap sac ky.

2. THUC NGHIEM
2.1. Nguyén ligu, héa chat va thiét bj
2.1.1 Nguyén liéu va hoa chat

+ Hat cam thao day duoc cung cép boi
Vién duoc liéu.

+ Mang thiam tich xelophan (ICN
Biomedical); Sephadex G-100, DEAE
Sepharose fast flow, Polyvinylidene
fluoride (PVDF), Tris-HCI, glycerin,
Sodium dodecyl sulphate -polyacrylamide
gel (SDS - polyacrylamide gel).

+ Mudi (NH4):SOs, CH3COOH, dém
Tris-buffered saline (TBS), dém TTBS
(dém TBS c6 b sung Tween 20 mL/1000
mL), dém Phosphate Buffered Saline
(PBS), NaCl va mét sé hda chat khac co
do tinh khiét phan tich.

2.1.2 Thiét bi: May quang phé tir ngoai -
kha kién (Jasco -V530, Nhat), may ly tam
lanh (Hettich- Duc), may dong kho
(Thermo Savant- My), may do pH
(Hanna), may di¢n di protein....

2.2. Phuwong phap nghién ciu
2.2.1 Xdc dinh ham lwong protein tong sé

Ham lugng protein tong sb trong hat cam
thao day va trong cac budc cua qué trinh
tach va tinh sach abrin dwoc xac dinh
bang phuong phap cua Lowry [5] vai tinh
thé albumin huyét thanh bo lam duong
chuan.

2.2.2 Tach abrin ter hat cam thdo day

200 gram hat cam thao day sau khi duoc
xay va nghién nho duoc ngam trong dung
dich acid acetic 5% (ti 1¢ hat cam thao
day: acid acetic = 1:10 theo khdi lugng),
diéu chinh méi truong dén pH =3,7 + 3,9.
Lic véi toc do 480 lan/phut trong vong 10
+12h (dé qua dém). Loai b6 can bang gidy
loc, thu dich loc abrin thd (Sy). Két taa
phan doan dich S; bang mudi (NH,);S0,
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& cac nong d6 khac nhau dé xac dinh
nong do thu nhan protein toi wu.

2.2.3 Tinh sgch abrin ter hat cam thdo day

Tinh sach abrin bang phuong phép sic ky
loc gel vai Sephadex G100 va sic ky trao
ddi ion v6i nhwa DEAE Sepharose fast
flow [6]. DEAE duogc can biang ¢ pH =
8,0 bang dung dich dém Tris - HCI 0,05
M. Ly 20 mL dung dich protein thu dugc
cho vao 50 mL gel, khudy 15 phat dé
protein bam hoan toan vao gel. Pua toan
bo gel 1én ¢t thuy tinh kich thudc 1,5x40
cm, rira cot bang 100 mL dém Tris - HCI
0,05 M dé 6n dinh gel. Rua cot bang dém
Tris - HCI 0,05 M pH = 8,0 c6 b xung
NaCl 0,05 M véi téc d6 0,2 mL/phut, tién
hanh thu mau theo phan doan (2 mL/phan
doan).

Sephadex G -100 dwoc hoat hoa trong
nuéc cat ¢ nhiét do phong theo ti Ié
19/10mL H0 trong 4 + 6h (dé gel hoat
hoa hoan toan). Gel dugc nap 1én cot thay
tinh duong kinh 2,5cm, chiéu cao cot
50cm va dugc ngam trong dung dich dém
photphat nong d6 0,002 M (pH =7,2).
Chay séc ky trén cot theo ti 1¢ mau:gel =
1: 6 (tinh theo thé tich) téc do 0,3
mL/phuat va thu 20 phan doan (2mL/mdi
phan doan).

2.2.3 Xdac dinh dé tinh sqach cua abrin
bang phwong phap dién di

Do tinh sach cua abrin dugc xac dinh
bang cach dién di trén gel polyacrylamide
theo phuong phap ctia Main va cong su
[6] trén thiét bi caa hdng Hoefer (M¥).
Ban gel duwoc nhuom mau bang
Coomassie Blue va doc két qua trén hé
théng phan tich anh cua Biorad.

2.2.4 Xac dinh abrin bang phwong phdp
Western blot

Sau khi di¢n di SDS-PAGE, protein tur gel
dugc chuyén sang mang PVDF nho hé
thong chuyén mang trong 20 phut véi hiéu
dién thé 15V, mang duogc phu bang sira 5%



trong dém TBS qua dém, rtra 3 lan bang
dém TTBS va TBS, u mang vai khang thé
khéng abrin cua tho pha lodng 5.000 lan
véi sitra 5% trong TBS trong 2 gio. Rua
mang va phu véi khang thé 2 khang khang
thé 1gG tho cong hop enzym pha loang
10.000 lan trong 2 gio. Cubi cling rira bang
mang TTBS, dung dich TBS va hién mau
bang dung dich TMB [4].

2.2.5 Xdic dinh abrin bang test phat hi¢n
nhanh cua tetracore

Abrin sau qua trinh tinh sach dugc xac
dinh bang test phat hién nhanh mua tu
hang tetracore (My) voi do pha loang
1.000 lan [7].

3. KET QUA VA THAO LUAN

3.1 Tach abrin tir hat cam thao day
Tién hanh két tia phan doan dich S; bang
dung dich (NH4),SO4 c6 nong do khac

nhau (dung dich 30%; 40% 50%, 60% va
70%). Két tua thu duoc bang cach ly tam
10.000 vong/phut trong thoi gian 15 phat.
Hoa tan két tua bang ¢ém PBS 0,01M (pH
= 7,2), tham tich loai mudi (NH4)2SO4 thu
duoc dung dich S,. bién di cac dung dich
thu duoc bang phuong phap dién di SDS-
PAGE 12,6% va chay western blot ¢ diéu
kién khoéng khtr (trong dém xi ly mau
khong bo sung p-mercaptoetanol) dé git
nguyén cau ndi disulfide lién két chudi A
va chudi B. Kiém tra cac dung dich thu
duoc bang phuong phap dién di SDS-
PAGE 12,6% va western blot ¢ diéu ki¢n
khong khur (trong dém xur ly mau khoéng
bo sung B-mercaptoetanol) dé giir nguyen
cau ndi disulfide lién két chudi A va chudi
B (két qua chay khong trinh bay trong bao
céo). Két qua xac dinh ham luong protein
va hiéu suat thu hoi khi taa ¢ néng do
mudi khac nhau duoc dua ra trén bang 1.

Bang 1: Két qua xac dinh protein va hi¢u suat thu hdi khi két tia bang cac nong do mudi khac nhau

Dich thim tich thu dwoc v (mL) Cp (mg/mL) pr(Mg) (%)
Dich trich ly thé (Cy) 300 2,64 792
Két tiia bang (NH,),SO, 30% 42 3,41 143,2 18,08
Két tiia bang (NH,),SO, 40% 45 4,65 209,2 26,41
Két tua bang (NH,),S0, 50% 49 5,82 285,1 35,99
Két tua bang (NH,),S0, 60% 52 6,09 316,6 39,97
Két tua bang (NH,),S0, 70% 53 6,10 323,3 40,82

Tir cdc két qua c6 thé nhan thdy, dung
dich mudi (NH4)ZSO4 co nong do 60%
cho kha ning két tua protein t6t nhat
tuong g vaéi hiéu suat thu hoi protein 1a
cao nhat. Khi pha dén nong do 70% tuy
luong protein tong c6 ting 1én mot chit
nhung hinh anh western blot cho thiy
luong abrin tai khu vuc 65 kDa lai giam
di. Do vay, dung dich (NH4).SO, ndng do
60% duoc chon dung dé tach chiét abrin
tr b4 hat cam thao day. Két qua trén
tuong tu voi cac két qua nghién cau cua
Ramesh va cong su vé tach va tinh sach
abrin st dung mudi (NH4)2SO4 va gel &i
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luc Lactamyl — Sepharose [3], nghién ctu
cua Sjur Olnes va cong su da tach abrin
bang két taa véi mudi (NH4),SO4 va tinh
sach bang sic ky trao doi ion [6].

3.2 Tinh sach abrin bang sic ky trao dbi
ion va sac ky loc gel

3.2.1 Tinh sgch abrin bang sdc ky trao doi
ion

Két qua thu phan doan khi chay sic ky
trao d6i ion bang DEAE Sepharose fast
flow va dién di san pham sau sic ky duoc
trinh bay trong hinh dudi day:




oD

la

Phan doan

(1)@2) (3) kDa

Hinh 1:

7 8 91011121314151617181920212223242526272829

la: Sa“rlc' db rira giai bang DEAE thu céc phan doan 1-29
1b: Két qua dién di protein tai phan doan 19,20,21 sau

khi chay sic ky trén cot DEAE.

(1): Dich abrin sau qué trinh két taa, trude khi chay cot;
(2): Marker; (3): Phan doan 19, 20, 21 thu duoc sau khi

qua cot sic ky trao d6i ion DEAE

Phan tich anh dién di két hop sic db rira
giai protein trén hinh 1 cho thay protein ra
khoi cot theo cac phan doan chia thanh 4
dinh. Binh tha 2 tap chung tai cac phan
doan 19,20,21 c6 02 bang riéng biét vai
khoang khéi lwong tir 60-80 kDa va tir 35-
45 kDa. binh protein thi 2 dugc kiém tra
bang test phat hién nhanh abrin cua hing
tetracore (My) cho két qua duong tinh
chirng to protein trén la abrin. Tuy nhién,
abrin van lan trong mot sb loai protein
khac ¢ cung dién tich, dé thu duoc abrin
tinh sach, san pham trén tiép tuc xu ly
bang sic ky loc gel.

3.2.2 Tinh sach abrin bang sdc ky loc gel

Két qua thu phan doan khi chay sic ky loc
gel trén cot Sephadex G -100 va dién di
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san pham sau sac ky dugc trinh bay trong
hinh dudi day:

0.7 4
0.6 4
05 4
04 4

0.2 4
0.1 4

o4d 1 2 3 4 5 5 7 8 9 10 11 12 13 1 15 16 17
Phan doan

Hinh 2: Sic ky dd rira giai bang Sephadex
G100 thu cac phan doan 1-16

Hinh 3:

3a: Két qua dién di protein tai phan doan 9, 10 sau

khi chay sic ky loc gel; 1: khdng c6 B-
mercaptoetanol, M: Marker; 2: c6 B-
mercaptoetanol;

3b: Két qua chay san pham dién di bang Western

blot; M: Marker; 1: chudi A; 2: chudi B
3c: Két qua xac dinh abrin bang test phat hién
nhanh abrin cta tetracore (My).

Sic ky dd quéa trinh tinh sach abrin bang
sac ky loc gel cho thay protein thoat ra ¢
2 dinh, dinh protein thar 2 (phan doan
9,10) dugc ding dé xac dinh abrin bang
test phat hién nhanh véi d6 pha loédng
1.000 lan cho két qua duong tinh voi
abrin. Két qua cho thay test 1én 02 vach
tuong duong duong tinh vai abrin (hinh
3c).

Két qua dién di khong bién tinh protein
v6i phan doan 9 va 10 cho thiy xuét hién
mot bang protein dam kich thudc khoang
65 kDa tuong duong véi khdi lugng phan
tir cia abrin va 1an mot lugng nho protein
khong dic hiéu khac. Két qua dién di bién
tinh cho thdy xuat hién 2 bing protein co
kich thudc khoang 30 kDa va 35 kDa, day



chinh 1a chudi A va chudi B twong ting
cua abrin sau khi bi cit cau ndi disulfide
(hinh 3a). Két qua chay western blot 2
chudi A va B riéng biét véi khang thé dic
hi¢u abrin ching t6 abrin c6 d¢ tinh sach
cao (hinh 3b), cé thé st dung cho kiém tra
test phét hién nhanh doc to abrin, nghién
cau lidu gay chét (LDsg) va thir nghiém
dap ang mién dich trén dong vat.

Hiéu qua tach chiét va tinh sach abrin qua
cac giai doan céng nghé duoc trinh bay
trong bang 2 cho thay hiéu suét budc tinh
sach abrin bang sic ky loc gel 1a twong

dbi thap (21,5%), diéu nay do qué trinh
thu nhan abrin tinh sach chi thu 02 phan
doan dé dam bao abrin thu dugc c6 do
sach cao, su dung dugc cho cac nghién
ctru tiép theo.

Hiéu suat cua phuong phap sic ky loc gel
cling khong cao bing cac phwong phéap
khac boi tinh chon loc theo khdi luong,
do d6 néu mudn tang hiéu suat thu hdi can
c6 nhirng nghién cau vai céc loai gel dac
hiéu hon. Hiéu suit va cac giai doan
tach chiét va tinh sach abrin dugc trinh
bay trong bang 2.

Bang 2: Higu qua tach chiét va cac qua trinh tinh sach abrin tir hat cam thao day

Cic giai doan tinh sach Yy (mL) Cpr(mg/mL) Ypr(MQ) n(%)
Dung dich chiét tir hat cam thao day 500 2,64 1320 -
Két taa phan doan bang (NH,),SO, 60% 86,7 6,09 528 40
Séc ky qua cot DEAE Sepharose 26,01 4,72 122,7 23,2
Sic ky qua cot Gel Sephadex G100 8,35 3,18 26,5 21,5

4. KET LUAN

Bang phuong phap két taa phan doan khi
st dung mudi (NH,)2S04 két hop véi cac
ky thuat sic ky trao doi ion, sic ky loc
gel da tién hanh tach chiét va tinh sach
dugc ché pham abrin tir hat Cam thao
day. San pham cua qué trinh tach chiét
va tinh sach abrin duoc kiém tra bang céc
phuong phap dién di, phuong phéap
Western blot va test thir phat hién nhanh
abrin. Két qua kiém tra cho thiy san
pham c6 do sach cao, ¢ thé sir dung cho
muc dich danh gia doc tinh trén dong vat,
kiém tra do nhay cua test thir abrin va
tién hanh céc nghién ciru mién dich hoc.

L&i cdm on: Cam on cac dong nghiép tai
Vién Hba hoc Moéi truong quan su, Vién
Cong nghé mai/ Vién Khoa hoc va Cong
nghé quan su da giap do tac gia trong
qué trinh thyc hién cong trinh nay.

Cam két: Téi xin cam doan day 13 cong
trinh cua Ngé Ngoc Trung, Pao Duy
Hung cong trinh chua giri ddng tai bat ky
tap chi nao.
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