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QUY TRINH VE PHUONG PHAP DU DPOAN VA SO SANH CAU
TRUC PROTEIN SU DUNG NEN TANG ALPHAFOLD

Tran Anh Thong Trinh*, Nguyén Minh Thai, Nguyén Thanh Huy
Truong Pai hoc Y Dwoc Thanh Phé Ho Chi Minh

Tém tit: Ké tir khi dwoc phdt hién vao nhitng nam 1990, khdng thé don mién (single-
domain antibody, sdAb, nanobody) dd tao ra mét cudc cach mang méi trong chin dodn
va diéu tri bénh lién quan dén vi khuan dé khang. Hién nay, viéc du dodn va xay dung cdu
triic cia cdc phan tir nanobody bdng cac phan mém khoa hoc may tinh la diéu rdt can
thiét cho viéc sang loc cdc khdng thé cé tinh dic hiéu cao. Cong trinh nghién ciru nay tdp
trung hwéng dan sir dung cdc céng cu tri tué nhan tao va biéu thi hinh dnh nhw PyMOL,
Dali, ColabFold dé dir dodn va so sanh két cau khéng gian cia nhiéu chudi amino acid
trong cdu triic tién than ciia nanobody - nhém thu thé khdang nguyén thé hé méi (Variable
domain new antigen receptor, VNAR). Cac thao tac trong quy trinh sé tap trung vao 2
chudi acmino acid trong cdu triic cia VNAR. Két qua nhan du“(fc sé la cdau triic “xép
chong” (superzmposed structure) givip kiém tra Su tuong dong vé cdu tric ciia cdc protein
co cung nguon goc v0’z cdc tiéu chi lién quan vé cau triic di kién ciia nanobody Quy trinh
in silico dw dodn cdu triic ciia VNAR sé gop vai tro ddang ké trong viéc thay doi VNAR tir
lodi ca mdp dé tich hop vao co thé ngueoi.

Tir khoa: ColabFold, Dali, KABAT position, PyMOL, VNAR
1. GIOI THIEU cong su, 1995; Hamers-Casterman Vé
cong su, 1993). Loai khang thé nay c6 ciu
tric gdbm nim ving hang dinh (constant
domains) va mot ving bién ddi (Variable
domain new antigen receptor, VNAR) &
dau N-terminal, trong d6 VNAR chiu trach
nhiém nhan dién va lién két dic hiéu véi
khang nguyén (xem Hinh 1). Viéc trich xuat
VNAR di mé ra nhiéu tiém ning cho viéc
xét nghiém cling nhu diéu tri cac “can bénh
thé ky”, dac biét 1a ung thu; vi cAu trac nho
gon, chung c6 thé dé dang di qua hang rao
mau ndo (Yang & Shah, 2020)—diéu ma
cac khang thé véi cdu truc cd dién khong
thé lam dugc. Bén canh do, nanobody con
c6 thé chiu duoc diéu kién pH phi sinh 1y
(3.0 - 9.0)—phu hop cho viée tiép can cac
quan thé té bao ung thu, noi c6 moi trudng
acid dugc sinh ra do hi¢u tng Warburg
(Gatenby & Gillies, 2004). Piéu nay cang

Khang thé 1a nhiing phan ti protein
dic hiéu do hé mién dich cua dong vat co
xuong sdng san xuat ra, dong vai tro thiét
yéu trong viéc nhan dién va trung hoa cac
tac nhan gdy bénh nhu vi khuan, vi-rat
va doc t6. O nguoi va hau hét cac loai
dong vat c6 vu, khang thé (hay con goi la
immunoglobulin) thuong ¢ cu trac dién
hinh gém bén chudi polypeptide: hai chudi
nang va hai chudi nhe, két hop véi nhau
dé hinh thanh ving gan két khang nguyén
(antigen-binding site) va ving hing dinh
(constant region) chiu trach nhiém diéu
hoa dap tmg mién dich.

Tuy nhién, & mot s6 loai thudc 16p ca
sun (cartilaginous fish) nhu ca mép va ca
dudi, hé mién dich da tién héa theo mot
hudng khac biét, tao ra mdt loai khang thé

dac biét chi bao gém hai chudi ning, goi
la IgNAR (Immunoglobulin New Antigen
Receptor) (Flajnik, 2018; Greenberg va

chimg minh cho viéc nanobody c6 thé mé
ra ky nguyén mdai cho viéc xét nghiém va
diéu tri bénh ung thu.
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Hinh 1. So sdnh céu triic ciia khdng thé IgG 6 nguwoi (trdi) va khdng thé IgNAR
0 ca mdp (phai) (Fernandez-Quintero va cong su, 2021)

Mait khac, trong nghién ctru sinh hoc
phan tir, viéc xac dinh cu trac khong gian
ba chiéu cia VNAR 1a mét bude then chdt
dé hiéu 3 co ché hoat dong sinh hoc, cling
nhu dé thiét ké cac liéu phap diéu trj bénh ly
mot cach chinh xac. Tuy nhién, cac phuong
phép truyén thong nhu tinh thé hoc tia X
(X-ray crystallography), cong hudng tur hat
nhan (NMR spectroscopy) hay kinh hién vi
dién tir cryo-EM déu doi hoi quy trinh phtc
tap, chi phi cao va thoi gian thyc hién kéo
dai. Chinh vi vdy, nhu cau vé nhitng céng cu
du doéan cAu trac VNAR nhanh chong, chinh
xéc va tiét kiém tré nén cap thiét trong cong
ddng khoa hoc.

M6 phong sinh hoc bang may tinh (in
silico) 12 mot phuong phap trong linh vuc
sinh hoc phan tir va dugc hoc, trong do cac
mo hinh may tinh duoc sir dung dé mo phong
qua trinh sinh hoc hoac phan tich tuwong tac
giita cac hé protein. Nho vao sy phat trién
vuot bac cua cong nghé may tinh ciing nhu
nganh khoa hoc tinh toan trong nhiing nadm
gan day ma mo phong sinh hoc bang may
tinh ngay cang tré nén quan trong va duoc
ung dung rong rai trong nganh dugc hoc va
nghién ctru sinh hoc. Cong dung noi bat ctia
nghién ciru md phong sinh hoc phai ké dén
la dg doan va md hinh hoa cac hé protein,
gitip cac nha nghién ciru hiéu rd hon vé co
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ché hoat dong cua cac protein, tir do co thé
phat trién cac phac dd diéu tri méi. Ngoai ra,
mo phong in silico cling c6 thé gitup du doan
cach ma cac phan tir hoat dong va tuong tac
vo1 cac hé protein cu thé, tir d6 lam tang
hiéu suét nghién ctu dugc hoc. Nhitng tién
bd cua linh vuc mo phong sinh hoc bang
may tinh da giup cho nghién ctru sinh hoc
tré nén hiéu qua va tiét kiém thoi gian so
v6i cac phuong phap truyén thong.
AlphaFold, mot hé thong tri tué nhén tao
phat trién boi DeepMind, da ddnh dau budc
dot pha trong linh vuc nay (Jumper va cong
su, 2021). Bang cach két hop cac ky thuat
hoc sau (deep learning) voi dir li€u sinh hoc
thuc nghiém, AlphaFold c6 kha nang du
doan cdu tric ba chiéu cta protein chi tir
trinh ty amino acid vdi d§ chinh xac tiém
can cac phuong phép thuc nghiém truyén
thong. Cong dung cta AlphaFold khong chi
ding lai & viéc du doan cdu trac ty nhién cia
protein, ma con mo rong sang nhiéu linh vy
g dung khac nhu: thiét ké protein moi, du
doan anh huéng cua dot bién 1én cau tric
va chtic ning protein, phat trién thudc va
hiéu biét sdu hon vé cac bénh lién quan dén
sai léch cau truc protein. Nho nhiing tién b
vuot bac cua AlphaFold, qua trinh nghién
clru va thao tac trén protein—von trude day
tén kém va mat nhiéu nim—gid day co
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thé duoc thuc hién mét cach nhanh chong,
chinh x4c va kha thi hon bao gio hét. D6i
v6i nghién ctru khang thé, AlphaFold dugc
ky vong s& cung cip mot cong cu manh mé
dé mo phong nhanh chéng céu tric cac ving
bién d6i nhu VNAR, gitp dinh huéng thiét
ké va tdi uu hoa cac bién thé khang thé véi
do ai luc va tinh dac hiéu cao hon.

Puoc thuc diy boi nhitng 1y do trén,
chtng t6i tién hanh nghién ctru mé phong
tinh toan nay. Bang cach st dung cong cu
AlphaFold, nghién ctru tap trung vao viéc
du doan va so sanh cau tric khoéng gian
VNAR nham kham pha va téi uvu héa cac
dac tinh sinh hoc cua loai khang thé dac
bi¢t nay.

2. PHUONG PHAP NGHIEN CcUU

Nghién ctru dugc thuc hién trén nguyén
tac so sanh do tin cay vé vi tri ctia cac amino
acid trong chudi polypeptit du doan so véi
thuc nghiém qua cic thong s pLDDT
(prediction Local Distance Different Test),
bén canh dé, ta con c6 thé danh gia dugc
do tin cdy cua cau triic “xép chong” thong
qua cic thong sé mang y nghia thong ké,
dién hinh 1a gia tri Z-score (Holm, 2020;
Tunyasuvunakool va cong su, 2021).

Nhin chung, vi¢c dy dodn va so sanh cAu
trac protein chu trong vao viée di tim ciu
trac khong gian phfl hop nhat cho chudi
polypeptit. He thong may tinh va tr1 tué
nhan tao s& tién hanh so sanh cac céu triic
protein trong thuc nghiém cé tinh kha thi
nhét dé ddi chiéu véi trinh ty amino acid co
san trong kho dir lleu tir d6 s& xay dung ciu
trac phu hop nhit vé mit khong gian cia
phéan tur protein.

Bén canh d6, dua vao hé théng danh sd
KABAT gitp ta xac dinh cac khu vuc khac
nhau cta phén tir protein. Cuy thé, trong cong
trinh nay, dua vao viéc danh diu cac “phﬁn
thtra” con lai cua cac phan ung peptide hoa,
ta s€ xac dinh dugc cac vung quan trong
trong cau tric cua phan tir khang thé.

2.1 Pdi twong nghién ciru va phin mém
ung dung:

Quy trinh dy doan va so sanh cau trac
protein can sur dung:

- 2 chudi amino acid can so sanh, dbi
chiéu, trong d6 1 chudi s& duoc lay tir Ngan
hang Protein (Protein Data Bank, PDB,
ID: 1SQ2) (5A7), chudi con lai 1a hSA7
(humanized 5A7), dugc tao ra thong qua
ghép ving CDR ciia chudi 5A7 vao mot
khung khang thé tuong thich cia ngudi,
DPK9-JK1 (Kovalenko va cong su, 2013).
Cong trinh nay khong tdp trung vao viéc
huéng din cach lap ghép ving CDR dé tao
ra trinh tu biéu hién méi, ma chi tap trung
vao viée du doan va so sanh céu tric khong
gian cta 2 chudi amino acid néi trén.

- ColabFold v1.5.5 (Mirdita va cdng su,
2022) 1a mot phan mém dugc phat trién
boi1 Google Research, co6 kha nang du doan
cdu trac cua protein tir chudi amino acid.
Phan mém nay sir dung mé hinh DeepMind
AlphaFold dé du doan cau triic 3D cua
protein mot cach chinh xac va nhanh chong.
ColabFold cung cip mot giao dién sir dung
truc tuyén, gitp nguodi dung dé dang tiép
can va st dung cong ngh¢ du doan cau tric
protein mot cach hiéu qua. Pay la mdt cong
cu hiru ich trong linh vuc nghién ctru sinh
hoc phan tir va y hoc.

- PyMOL—phan mém tryc quan hoa
cau trac khong gian ba chiéu cua phan tur
protein sau khi dugc phan tich va dy doan
boi ColabFold.

- Cong cu so sanh cac chudi amino acid
de kiém tra tinh twong dong va xay dung
cau trac “xép chong”. Trong cong trinh nay,
nhom nghién ctru s€ sir dung cong cu Dali.
2.2 Tién hanh:

Sau day la cac budc tién hanh quy trinh
du doan va moé phdong cau truc protein. Cac
budc tir 1 dén 6 s€ hudng dan quy trinh dy
doén cau triic khong gian protein, cac budc
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tir 7 dén 12 mo ta cac giai doan trong quy
trinh bi€u hién cau trac khong gian va so
sanh sy tuong dong cua protein.

1. M¢ trinh duyét web, chéng han nhu
Chrome, Firefox,v.v. Truy cap trang web
cua PBD (Protein data bank)—ngéan hang
dir liéu protein thong qua dudng dan sau
(https://www.rcsb.org/), tiép theo do6, nhap
ma dinh danh cta chudi amino acid can
phan tich vao thanh tim kiém cta web.
Trong nghién cu ndy, ta st dung chudi
5A7 (ID: 1SQ2), sau khi thuc hién cac
thao tac trén, hé théng s& tra cho ta mot s6
két qua > nhép chon ciu triic c6 mi 1SQ2
> chon “Display Files”™ chon “FASTA
sequence”, liic nay man hinh s& tra két qua
nhu bén dudi:

>1SQ2 1| ChainA[auth
C|Gallus

L]|Lysozyme
(9931)

KVFGRCELAAAMKRHGLDNYGYSLGNWV
CAAKFESNFNTQATNRNTDGSTDYGILQIN
SRWWCNDGRTPGSRNLCNIPCSALLSSDIT
ASVNCAKKIVSDGNGMNAWVAWRNRCKGTD
VQAWIRGCRL

gallus

2. Sao chép trinh tu can phan tich, tir két
qué ctia budc dau tién, chiing ta c6 thé thay
rang, phan tr protein c6 ID 1SQ2 dugc hinh
thanh tir 2 chudi amino acid tir hai loai khac
nhau, chudi chung ta can phan tich dén tur
loai Ginglymostoma cirratum, luu y: khi
sao chép chi can sao chép trinh ty amino
acid (doan dugc to do), khong can phai sao
chép toan bo dinh dang FASTA.

3. Truy cép ColabFold v1 .5 .5 thong qua
duong dan: https:/colab.research.google.
com/github/sokrypton/ColabFold/blob/
main/AlphaFold2.ipynb#scrollTo=kOb-
1Ao-xetgx
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4. Dan trinh ty amino acid & budc 2
vao thanh “query sequence” > nhép chon
“runtime” > “run all” > “run anyway”, luc
nay, ColabFold sé& bat dau chay chuong trinh
phan tich va du doan cu trac cta chudi
amino acid trén, tuy thudc vao do dai cua
chudi ma thoi gian phan tich co thé nhanh
hodc cham.

5. Sau khi thuc hién véi chudi amino
acid 5A7 (id 1SQ2), ta dan trinh ty cta
chudi hSA7 nhu sau vao trong “query
sequence”:

ARVDQSPSSLSASVGDRVTITCVLR
DASYALGSTCWYQQKPGKAPKSISKG

GRYSESVNSGSKSFTLTISSLQPEDFA
TYYCGLGVAGGYCDYALCSSRYAECGQ
GTKVEIK

6. Sau khi hoan tat qua trinh dy doan cu
truc protein, hé théng s¢€ tu dong tai vé 1 file
két qua, trong d6 13 toan bo hinh anh va dix
liéu du doan cac cau tric khong gian kha thi
nhat cta phan tir protein. Tim va chon file
dinh dang .pdb c6 tén “rank 0017, m¢ file
bang phan mém PyMOL.

7. Sau khi hién thi dugc 2 ciu tric
nhu trén, tién hanh hién thi d4nh diu cic
ving cua cdu traic VNAR nhu sau: chon
“Display”> “Sequence”> chuyén mau timng
phan cua cdu triic bang cach nhip 1én cac
amino acid theo huéng dan sau (trinh tu
mau c6 thé thay doi tily vao cam quan cia
nguoi lam):

- : tlr axit amin dau tién (Ala-1, vi
tri KABAT 1) dén axit amin tha 21 (vi tri
Cys-21, KABAT), amino acid tiép theo 1a
diém bat dau ciia CDRI.

- Tur ki tu V chinh tic (Val-22, vi
tri KABAT 22), diém cubi cia CDR1 14 ki
tu C chinh tic (Cys-35, vi tri KABAT 35).

- FW2: Tur ki ty W chinh tic (Tryp-36,
vi tri KABAT 36) va viing ndy s& két thuc &
amino acid 44 (Gly-44, vi tri KABAT 44).


https://colab.research.google.com/github/sokrypton/ColabFold/blob/main/AlphaFold2.ipynb#scrollTo=kOblAo-xetgx
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- HV2: T ki tu N chinh tic (Asn-45,
vi tri KABAT 45) dén cubi HV2 la ki ty G
chinh tac (Gly-52, vi tri KABAT 52).

- FW3a: Tt G chinh tic (Gly-53, vi
tri KABAT 53) va vung nay s€ két thic ¢
amino acid 60 (Asn-60, vi tri KABAT 60).

- HV4: Tt canonical S (Ser-61, KABAT
vi tri 61) va khu vuc nay s€ két thac tai
canonical S (Ser-65, KABAT vi tri 65).

- FW3b: Tu canonical F (Phe-66, vi tri
KABAT 66), ving nay s€ két thuc ¢ amino
acid 82 (ARG-82, vi tri KABAT 82).

- CDR3: Tir C chinh tic (Cys-83, vi tri
KABAT 83) va vung nay s¢€ két thiic @ amino
acid 106 (Asp-106, vi tri KABAT 106).

- : Cac amino acid con lai cta cau truc.

- Tiép theo d6, thé hién cac lién két disulfide
hinh thanh tir sy trong tac gitra cac amino acid
Cystenin bang cach chon hop thoai “S” gan
tén cua protein, chon “Disulfide” > “Stick”.

8. Tién hanh kiém tra do tin cay va su tuong
dong gitra 2 cau tric bang cong cu Dali.

9. Truy cap Dali thong qua duong link:
http://ekhidna2.biocenter.helsinki.fi/dali/,
chon “Pairwise”.

10. O khung “STEP 1” > “choose file”
> chon file .pdb “rank 001” cua phan tu
protein thr 1, [am twong tu vdi protein thir
hai ¢ khung “STEP 2> C6 thé dat tén goi
nhé & “STEP 37> bam chon “Submit”.

11. Sau khi chay, Dali s€ tra cho nguoi
dung két qud, nhan chon “Interactive

(html)” > Tai file tén “PDB” trong muc
Summary du6i dinh dang .pdb vé may,
trong file nay la thong tin vé chubi amino
acid cta ciu triic xép chong dé mot phan
chung minh dugc tinh tuong thich gitra 2
chudi amino acid.

12. Sau khi di tai file vé, ta tiép tuc st
dung PyMOL d¢é tao cdu tric “xép chong”,
Cau trac vira duge tai vé s& co trinh tu
gibng 5A7 hoic h5A7, ta can chon chudi
amino acid con lai dé hinh thanh céu tric
xép chong. Trong truong hop nay, ta chon
h5A7.

3. KET QUA VA THAO LUAN

Sau khi hoan thanh budc s6 6 trong quy
trinh trén, két qua thu duoc sé 1a cdu tric
khong gian cta protein 5SA7 va h5A7 (Hinh
2 va Hinh 3), viéc thay d6i mau sic giup cho
viéc nhan dién cac vung cAu tric cla protein
va vi tri ctia cau ndi disulfide trong khong
gian tro nén dé dang hon.

CAu tric xep chong phan anh su tuong
dong cua 2 cau trac trudc va sau khi
dugc chinh stta (Hinh 4). Céc vung co
trinh ty twong dong nhau s& khong co su
chéng chéo mau séc, nguoc lai, cac phﬁn
c6 mau giao nhau sé& c6 su khac nhau vé
trinh ty amino acid va cdu triic khong
gian 3 chiéu.

Ngoai ra, khi hoan thanh xong budc sb
5, trong file két qua tai vé con c6 cac biéu
d6 biéu hién d6 phu trinh ty (Hinh 5) va do
tin cdy vé trinh ty ctia cac amino acid trong
chudi (Hinh 6).
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Hinh 2. Cau triic ciia protein 547 truwdc (bén trdi) va sau (bén phdi) khi duoc chuyén
mau va vang dwoc khoanh do thé hién vi tri cua cdau noi disulfide

Hinh 3. Céu triic ciia protein 547 sau khi dwoc chinh siva doan CDR,
trudce (bén trdai) va sau (bén phadi) dwoc chuyén mau phdn vang cdu truc va thé hién
cdc cdu noi disulfide (vang dwoc khoanh do)

Hinh 4. Céu triic “xép chong” ciia protein 547 va h5A7
sau khi dwgc phan tich boi Dali
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Dbi véi biéu do phan anh d6 phu trinh ty (Hinh 5), ta co:
Truc X (Positions): Biéu thi cac vi tri trong chudi protein hoic peptide.
Truc Y (Sequences): S6 luong trinh tu dugc cin chinh tai mdi vi tri.

Thanh mau (Sequence identity to query): Biéu thi mic do tuong dong giita cac
trinh tu so voi trinh tu tham chiéu.

Pwong mau den: Bic¢u dien duong chuan cua chuoi amino acid can du doan.

Sequence coverage
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Hinh 5. Biéu do dinh gid dé phii trinh tw trong ciu triic protein 547 (ID: 1502)
trudc (phia trén) va sau (phia dwoi) khi chinh sira viing CDR tinh theo tirng vi tri.
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Dbi véi biéu d6 pLDDT (Hinh 6):
Truc X: S thtr ty amino acid trong chudi protein.
Truc Y: Gia tri pLDDT (tir 0 dén 100), thé hién mirc d6 tin cdy cia ting vi tri.

Nhan xét biéu do: cac vung khéc cua trinh tg amino acid thuong c6 trinh tu on dinh,
trong khi do, cac ving CDR thi c6 trinh ty thay d6i nhiéu hon.

Predicted IDDT per position
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Hinh 6. Biéu do PLDDT so sanh sy khdc nhau vé trinh tw amino acid trong cdc chudi
5A7 (trén) va h5A7 (dwdi), xép hang tir rank 1 dén rank 5.
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Ngoai viéc danh gia su twong dong thong
qua PyMOL, ngay tir khi xem két qua & Dali
ta d3 ¢ thé nhan dinh ban dau vé do tin cay
qua gia tri Z-score. Dali c6 riéng mot phan
danh gia gia tri Z (Holm va cdng su, 2008)
, néu Z-score < 2 thi ching to rang giita hai
cAu trac trude va sau chinh stra ¢ su khéc
biét 16n va co thé anh huong dén chirc ning
ctia protein. Trong quy trinh ndy, cdu tric
duoc phan tich c6 Z-score =22.5 cho thiy 2
protein c¢é sy tuong dong cao trong ciu tric
khong gian tir 46 du doan rang su gan két
dic hidu v6i khang nguyén cua SA7 van co
thé duoc giir lai 6 hSA7.

4. KET LUAN VA PINH HUONG
NGHIEN CcUU

Quy trinh dy doan va so sanh céu tric
nanobody duoc trinh bay trén co thé hd trg
danh gia hiéu qua ban dau cua qua trinh chinh
stra trinh trr vimg CDR trong chudi amino acid
ctia nanobody thong qua céu triic “xép chong”
dé so sanh sy thay d6i trong cau tric cua cling
mdt nanobody trudc va sau khi dugce chinh
stta. Bén canh d6, dua vao thong s6 Z-score
trong phan mém Dali, nguoi ding c6 thé dua
ra két luan rang viéc chinh stra vimg CDR
khong 1am thay d6i dén cdu trac tong quan
cling nhu tinh chét cta nanobody. Tém lai,
quy trinh dy doan va so sanh cau triic protein
duoc mod phong bang phan mém ColabFold
¢6 thé hd tro ngudi lam thuc nghiém dua ra

Thong tin tac gia:

nhimng danh gia mang tinh dinh tinh vé hi¢u
qua cta viée chinh sira cau tric protein.

Trong nghién ctru hién tai cia nhém chi
tap trung vao quy trinh in silico trong viéc
du doan va so sanh ciu tric khong gian cta
VNAR dugc nhan hoa (humanize) thong
qua phan tich trinh ti, mé hinh hoa ciu tric
va danh gia cac chi sé du doan nhu Z-score
va pLDDT. Tuy nhién, gia tri Z-score chi
phan anh vé d6 twong dong trong hinh hoc
va cAu trac khong gian, khong hoan toan
phan anh dugc ai luc gén két hodc hoat tinh
sinh hoc, chinh vi diéu d6, nhom nghién
ctru s& tién hanh thém cac thir nghiém mo
phong docking dé so sanh kha ning lién
két v6i khang nguyén dic hiéu cua 5A7
va h5A7, tir d6 s€ dua ra cau tra 161 chinh
xac hon vé viéc chinh sira ving CDR ¢6
thay doi nhiéu dén chirc ning cuia VNAR
hay khong. Bén canh d6, nhom nghién ctru
dinh hudng tién hanh cac thir nghiém in
vitro tham khao theo quy trinh danh gia
chtrc nang cua VNAR sau khi dugc chinh
sta (Rossotti va cong su, 2022). Cac ky
thuat nhu ELISA, phan tich dong té bao
bang flow cytometry va do luong ai luc
(nhu xac dinh hing sb KD) s¢ dong vai tro
quan trong trong viéc kiém tra churc nang
cua céc bién thé VNAR di chinh stra, tir d6
giup kiém dinh d6 tin cdy cua cac két qua
in silico va hd tro dinh huéng tmg dung
tién 1am sang.
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PROTOCOL: PREDICTING AND COMPARING PROTEIN
STRUCTURES USING ALPHAFOLD

Tran Anh Thong Trinh*, Nguyen Minh Thai, Nguyen Thanh Huy
University of Medicine and Pharmacy at Ho Chi Minh

Abstract: Since their discovery in the 1990s, single-domain antibodies (sdAbs, nanobodies)
have revolutionized the diagnosis and treatment of antibiotic-resistant bacterial diseases.
Currently, predicting and modeling nanobody structures using computational tools are
essential for screening highly specific antibodies. This research proposal outlines the use of
artificial intelligence and visualization tools like PyMOL, Dali, and ColabFold to predict
and compare the 3D structures of amino acid chains in the precursor framework of VNAR
(Variable domain of new antigen receptor) - a next-generation antigen-binding scaffold.
The workflow will focus on two key amino acid chains in the VNAR structure, generating
superimposed models to evaluate structural homology among evolutionarily related
proteins and assess critical parameters in nanobody design. This in silico VNAR structure
prediction pipeline will contribute significantly to the humanization of shark-derived
VNARs for therapeutic applications.
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