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Abstract: O-linked glycosylation is a form of protein posttranslational modifications that occurs in
the Golgi apparatus of eukaryotes, and archaea as well as bacteria. Polypeptide: N-acetylgalac-

tosaminyltransferase 2 (ppGalNAc-T2, EC 2. 4. 1. 41) is the first key enzyme in the pathway of
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O-glycan biosynthesis. Whole genome sequencing of Eimeria spp has ever revealed that these
protozoa possess the pathways for O-glycan synthesis and O-linked glycosylation of proteins. For
exploring the profiles of glycosylation in the global proteome of Eimeria tenella during develop-
mental cycle, and the potential druggable target of EtppGalNAc-T2, we have cloned and recombi-
nantly expressed the EtppGalNAcT2 gene according to its predicted coding sequence deposited
in EuPathDB, and evaluated its transcriptional profiling in different stages of life cycle using
qRT-PCR method. The results showed that the ORF of EtppGalNA~T2 is 1 983 bp in full
length, and can be expressed in E. coli Transetta (DE3) with recombinant vector EtppGalNAc-
T2-pGEX-6p-1. qRT-PCR results showed that the transcriptions of EtppGalNAcT?2 are signifi-
cantly varied among different developmental stages, that is, the highest in E. tenella sporozoite,
and nearly no-detectable transcription in sporulated occyst. Briefly, these results confirmed

O-glycan synthesis process, and may play roles in the regulation of developmental conversion in

E. tenella.

Key words: Eimeria tenella; ppGalNAc-T2; gene cloning; expression profile; qRT-PCR
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1.3 EtppGalNAc-T2 E FH 55 & B 54
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LA E Sy 1 mmol « L' #Y IPTG., U5 3 il A5
)5 4 h WA 1 mL, K% 10 min, SDS-PAGE
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Fig. 1 Cloning of gene coding for EtppGalNAc-T2
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M. 4 E BUARX 4> 7 Bt AR s 1. pGEX-6p-1 #4442, Et-
ppGalNAc-T2-pGEX-6p-1 T 20 2 15 14 8 75 2% b 3 Wi 5 3.
EtppGalNAc-T2-pGEX-6p-1 T 41 3% ik B ¥ 75 21 UL UE 5 4.
EtppGalNAc-T2-GST #iifb )5 & [ FE i
M. Protein molecular weight marker; 1. Non-carrier vector
pGEX-6p-1; 2. Lysate supernant of recombinant E. coli for
expressing EtppGalNAc-T2-pGEX-6p-1; 3.
ment of recombinant E. coli for expressing EtppGalNAc-
T2-pGEX-6p-1; 4. Purified EtppGalNAc-T2-GST with
proteinlso GST resin

B 2 EtppGalNAc-T2 EHRIELER

Fig. 2 Expressed recombinant EtppGalNAc-T2 in E. coli DE3
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Tt 3% P4 T 0 0T A D7 R HP A 3 T A % Al g
(] AR HC PR ST 5 [ AE A A 2 LB 28 6 7% 09 0% M s
Gal/GalNAc-T i, 4 & 45 i 4k b e B AR 55
HIger 7 1) DY xxxxxWGGENXE™! B&J7 . It
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ppGalNAc-T2 (Cover percent 8.6%) MASSseq 1 ... ... 18
id Predited 401 440
Peptide sequence GEIIVDRRSQIGHIFSRPPKPNPENKLY IQVQKNQKRAAK
R.SQIGHIFSRPPKPNPENK.L MASS seq 19 35
Predited 441 480
K.VWLDEYYALFYLYHPEAR.Q VWLDEYYALFYLYHPEARQHAEGDLRGRLELRYNKLNCVS
K.VWLDEYYALFYLYHPEAR.Q + Dioxidation (W) wassseq 36 .. 57
Predited 641 680

R.TKPAAAAAAAATAAAPPEELRL

AERTKPAAAAAAAATAAAPPEELRLFLRPCVGLVKGESDP

ZE . E A EtppGalNAc-T2 B A BLIY B3 482 25 50 5 7 1 Jo i 2 IR BE ARy EL X 25 2R

Left. MALDI-TOF/TOF sequencing of recombinant EtppGalNAc-T2; Right. Alignment of peptide sequences identified by
MALDI-TOF/TOF against the predicted EtppGalNAc-T2 sequence in UniProt database

B 3 EtppGalNAc-T2 EAREFYWHRILLEE

Fig.3 Confirmation of recombinant EtppGalNAc-T2 by MALDI-TOF/TOF analysis
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The conservation of amino acid in the activity sites was displayed by the symbol size of specific amino acid

B 4 KB EFRH ppGalNAc-T2 IREEME AA RFES

Fig. 4 WebLogo analysis of amino acid conservation within the ppGalNAc-T2 functional domain among Suborder Eimeriorina

2.3 EtppGalNAcT2 ¥ E.
HERDE

qRT-PCR %087 E. tenella USO,SO;, . SO,
SZ F1 2™ MZ 1y cDNA., [] isf A6 I 5 fry 5 P A1 2 1]
FEH A EE A 2 2RI B B EtppGal-
NAcT2 3 U 5% AT K 45 R WoR L EtppGal-
NAcT2 FRAEF 161 1 B B 5k K- 35 SR -
=22 B B i T 09 2 By B s 78 1611 & 7 B B U B 5 £
TR HEAT B BT REAG . 2 160 fb OF 3% LI A Re A
(5.

tenella NE X B M B

3 it

I LR U AR T e R AR AR AR A
ZUHE AR BRI T- A58 = B B, B 1 B BIR S AR
SEAAB A g — P B Y 2 0 a5t A% 8 45 O =, X
SO TR 1 0 AT S B A W T e R HE B A S AT

ORI NI A E N . = I S € U e
EA LB DR E. R A, Walker £8P0 4 %}
E. tenella Bt ¥ K& MG FIE Rt & dh 2 564
RIS 2 7% 1 R 1 6 I R W i - SR -6 R
BRI ECGFAT ; %) b8 le-6-BE IR N-T9k 5L 4% 7%
fit} , ECGNA; #f IR £ It % W e 72 7 B . EtAGM;
UDP- N-7 % iz 42 1% R i , EtUAP; UDP-N-%5 Bl i
4-2 0] A I EtUAE; 2 Ik« N- Tt # 0 24 S 5 7%
fiff , EtppGleNAc-T M1 EtppGalNAc-T) i# 47 qRT-
PCR il , £ W] EAGFAT RETE KRB 4 8 5
B 5 5% . H EtGFAT AL7E Ji 34 K IS 5 A Al 46 Il
F]; N-GalNAc & 1) 3 Ff 3 K (EtAGM . EtUAP
I EWANDLE R 4 7 LA 5 5% K LR,
KRBT N-GalNAc K2 T . 5 R Etp-
PGalNAcT [R5 57K 7 W) 3 578 R 51k 51 4 By
B B, 3R] OB R0 ON 408 iy RBC ¥4
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2.5+ ppGalNAc-Ts 75— ZR & 251 b BE R ST
1A Ak XS &S B A GT1 Rl Gal/GalNAce-T #
2% 201 T fRbe s GT i@ DxD s DxH 2. fE 44
§ é % E2ELF FL B BH 18 F (lactose repressor) [ 5f —
£ T A G Sy R S 6 20, S G R A 4 B 3K
E:%[:% o g5 PE JL T 58 42 12 8 Y 5 Gal/GalNAC-T #5442
Eg FUBE LR E I O RE R ES TR A Y
§§ 05 Fira] ppGalNAc-T Je H A& Fp [ F A A A 12 K
l_,_l LR 4 K 1 DxxxxxWGGENXE F#E #3577, 1 C-
. L L L -~ - Ui i) D AT N-diig ENxN i) E & A 58748 ok 5 350l
e W PE Y. BLAST 1 WebLogo 43 #r % # . Etp-

Developmental stages of E.tenella

2m MZ. 55 AR Z5 T USO. R T4 B0 % 5SO; . T4k
7 h BRSO, FIuii$E;SZ. FHF

2% MZ. Second merozoite; USO.
SO; . Occyst sporolating for 7 h; SO. Sporolated oocyst;

Unsporolated oocyst;

SZ. Sporozoite
5 E. tenella "[E % B M B2 EtppGalNAc-T2 i) mRNA
BRKELE
Comparison of mRNA levels for EtppGalNAcT2
among the different developmental stages of E. tenella

Fig. 5§

Tr] ) BE (1) 4 7% b BR HBEAE . EAE IR R X
EtppGalNAc-T W [RFh R UEAT & 1Rz I . DA R 41
g ¥ B E. tenella B 5 4 ppGalNAc-T [d]
Tt B 2t 5 A DAL A AT 4 B AR AN [R) R B B i) 22 7 46
RERFERAMIE . AT R BR EtppGalNAc
T2 ERTE SZ B Befw i 2™ MZ B Bk 2, B & 1t
TACHIHEAT | D0 7 e AT 3] £ b B9 2 I35 L0l AN
REAGIN (18] 5) o X278 O-WERAL BBl E. tenella
AR R B AR R E AT, T
S A AR T S B B 1 6 T 52 SRR I R
g 240 A 5 S AR A 5 BR L O 4R DR 3R 3k
AR 0 BB AR 1 Can MIC2 ,MIC4 ,RON2 %),
O A7 4 T8 TE W W 28 5 W) I 2 b it He i e A {1 2
20 1 Ko 55 1 AR VR O R I AL ARG A Bk AR
RN B A0 M T T B R R AR AT BH R
EX E. tenella AR %7 B Be N-BE AL (19 52 i &
Wi 3 A R W] 198 7 B BE AR AH G 1 (RONs,
MICs . SAGs) FlHEH & BB # i (glycan synthesis
kinases, GSKs) Z & # 43 B 3 CUn W f2 34 B 3.,
EtPK3) % 20 Z Fh i E BT N-BE 5L AL K 1 2 2% T
o (R R R B o 3 O L4k B35 2 Br 50 R i ok
JRCEA S BR BV BT O-B BE AR A8 i S AR AN W) & 7 B
Bt sh S AA 17 5 ZEE SR

pGalNAc-T2 Hf7E7E GT1(DxH,D**-H*") fl Gal/
GalNAc-T(D* xxxxxWGGENXE®") 1 8 3L | (&
4), H 230,232,234,235,318,319, 321,322,325,
326.327.328.329.331.333 (VA KMRTE T. gondii,
N. caninum F1 7 FhGBR 2 0] 25 H )[R Fh 8 A
JELRST 3278 ppGalNAc-T HEALHLHI Y [F] —PEF O-
W Al B oy A 3k 4 Jit ) 3 g P . R AR A Y SR
45 5 EuPathDB B 300l J7 51 AH le k28 T ETH _
00029115 11 382—453 bp 1 787—1 038 bp 2 4
FEBGHEFTR B AR GTxx—xxAG H#Z4E
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