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TOM TAT

M6 déu va muc tiéu: Su két ndi mat thiét gilta
suc khoe dong vat, con ngudi va moi truéng
trong khudn khé Mot stic khde lam néi ré nhu
cau cap thiét vé cac cong cu chan doan
nhanh chdéng, chinh xac va c6 thé trién khai
tai thuc dia, dac biét la trong cac linh vuc
chan nudi nhu chan nudi lgn. Cac dgt bung
phat dich bénh & Ign, bao gom Dich ta Ign
Chau Phi, H6i ching réi loan sinh san va ho
hap & lon va cac bénh truyén nhiém ti dong
vat sang ngudi khac, gdy ra méi de doa dang
ké khdng chi doi véi stc khoe dong vat va
nén kinh té néng nghiép ma con doi véi suc
khoe cong dong. Cac phuong phap chan
doan truyén théng, mac du dang tin cay,
thudng yéu cau cac cd sé phong thi nghiém
tap trung, nhan vién dugc dao tao va thdi
gian xU ly kéo dai, khién chdng it phu hgp
hon cho viéc ra quyét dinh tai cho, theo thdi
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ABSTRACT

Introduction: The integration of animal,
human, and environmental health under the
One Health framework highlights the urgent
need for rapid, accurate, and field-deployable
diagnostic tools, especially in livestock sectors
such as pig farming. Disease outbreaks in pigs,
including African Swine Fever, porcine
reproductive and respiratory syndrome, and
other zoonotic infections, pose significant
threats not only to animal health and
agricultural economies but also to public
health. Traditional diagnostic methods, while
reliable, often require centralized laboratory
facilities, trained personnel, and extended
turnaround times, making them less suitable for
on-site, real-time decision-making. Recent
advances in CRISPR-Cas diagnostic
methodology, specifically in direct detection
without amplification, have opened new
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gian thuc. Nhiing tién b6 gan day trong
phudng phap chan doan CRISPR-Cas, dac
biét la trong phat hién truc tiép ma khong
can khuéch dai, da md ra nhiing con dudng
mdi dé phat trién cac nén tang chan doan
nhanh chéngva di dongcd kha nang dap Ung
nhu cdu clia nganh chadn nudi Ign hién dai va
cac sang kién Mot stic khde rong haon.

NGi dung chinh: Bai nghién clu téng quan
nay tdm tat bdi canh phat trién cha chan
doan dua trén CRISPR-Cas, tap trung vao co
ché, tinh di dong va kha nang Ung dung cla
chiing vao viéc theo dai stic khoe Ign. G day,
ching t6i phan biét gilia hai phuong phap
chinh: cac nén tang phu thudc vao khuéch
dai bao gébm SHERLOCK, DETECTR va
CARMEN, va cac phuong phap chan doan
CRISPR truc tiép khong khuéch dai dugc
phat trién gan day hdn. Cac ky thuat phat
hién truc ti€ép mang lai nhiing Igi thé bao
gom két qua nhanh han, chi phi thap hon va
cac phép do dinh lugng ma khong can cac
budc tién khuéch dai. Nhitng cai tién gan day
trong phat hién truc ti€p nhu hé théng giot,
chién lugc hudng dan ghép kénh va phat
hién bang nén tang dua trén dién thoai di
dong giai quyét cac thach thic vé do nhay.
Quan trong la cac phudng phap truc tiép nay
c6 thé phat hién cac tac nhan gay bénh tu
chat phan hiay thé ma khong can chiét xuat
RNA, gilp don gian hda hon nifa viéc trién
khai thuc dia. Ching t6i thao luan thém vé
cach nhiing tién bd cong nghé nay co thé
dugc chuyén doi dé phat hién cac tac nhan
gdy bénh chinh & Ign, bao gobm kha nang
ghép kénh va tich hgp vdi cac hé théng doc
dan gian, giai quyét cac [6 hong trong quan
ly bénh va giam sat dong vat. Mac du cé trién
vong, van con nhiing thach thlc trong viéc
chuan bi mau, xac nhan thuc dia, giam chi
phiva phat trién quy dinh trudc khi trién khai
rong rai. Nhiing déi mdi trong tudng lai ¢
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avenues for developing rapid and portable
diagnostic platforms capable of meeting the
demands of modern pig farming and broader
One Health initiatives.

Main text: This narrative review summarizes the
evolving landscape of CRISPR-Cas-based
diagnostics, focusing on their mechanisms,
portability, and applicability to swine health
monitoring. Here, we distinguish between two
major approaches: amplification-dependent
platforms including SHERLOCK, DETECTR, and
CARMEN, and more recently developed non-
amplified direct CRISPR diagnostics. Direct
detection techniques offer advantages
including faster results, lower costs, and
quantitative measurements without the need
for pre-amplification steps. Recent innovations
in direct detection such as droplet systems,
multiplexed guide strategies, and detection
using mobile phone-based platforms address
sensitivity challenges. Importantly, these direct
methods can detect pathogens from crude
lysates without RNA extraction, further
simplifying field deployment. We further discuss
how these technological advances can be
translated for detecting major swine
pathogens, including multiplexing capabilities
and integration with simple readout systems,
addressing gaps in disease management and
zoonotic surveillance. Despite their promise,
challenges remain in sample preparation, field
validation, cost reduction, and regulatory
development before widespread
implementation. Future innovations may
involve combining CRISPR diagnostics with
digital technologies and farm management
systems to create comprehensive disease
surveillance networks.

Conclusions: Rapid and portable CRISPR-Cas
tools represent a transformative advancement
for One Health diagnostics in pig farming. The
continued  development and  strategic
implementation of faster, cost-effective, and
quantitative diagnostics significantly enhance
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thé bao gom viéc két hgp chan doan CRISPR
vGi cong nghé ky thuat sé va hé thong quan
ly trang trai dé tao ra mang ludi giam sat
bénh tat toan dién.

Két ludn: Cac cong cu CRISPR-Cas nhanh
chéng va di dong dai dién cho mot budc tién
mang tinh chuyén déi cho chan doan One
Health trong chdn nudi lgn. Viéc tiép tuc phat
trién va trién khai chién ludc cac chan doan
nhanh hgn, hiéu qua vé chi phiva dinh lugng
gilp tang cuong dang ké kha nang phat hién
sém, cai thién quan ly stc khoe dong vat,
giam nguy cd 3y truyén tu dong vat sang
ngudi va thuc day cac hé théng san xuat chan
nudi bén viing.

Tif khoa: CRISPR-Cas; Chdn dodn; Phdt hién truc tiép; Mot sdic
khoe; Lon.

Ldi cam dn: T6i chan thanh cam on Chuaong trinh hoc
béng QBI da hé trg chuyén nghién clu t6i Pai hoc
California San Francisco cua toi, tao diéu kién chuyén
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early detection capabilities, improve animal
health management, reduce the risk of zoonotic
transmission, and promote sustainable
livestock production systems.

Keywords: CRISPR-Cas; Diagnostic; Direct detection; One Health;
Pig.
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