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674.36 mg/g!'l, AN, BEIESR AU EL T & A i
ORI, eV IR 2 b B A Ak B ol B
BEPE MR A F S AR, TR IR s Ay
B A B R, AE U I R R RSO
SR HO 4 Wi b S A 43 AL A 5% L [
Z, FHEAT T A R VLA G ) 22 41 A
ST, R EAELH SHEE S RA O, B
i 57 W %L [A (glycogen debranching enzyme gene,
AGL) . WHEBERILES B R[5 (glycogen phosphorylase
B, PYGB) M C B 2 Y X1 A (hexokinase-2
isoform X1, HEX-12)%55000 5t i = Wi o i
i I i i A% v QR g, LR PR SRR KO AR
w0 AGL eI SR B A 5 HAE
RS O U0 A W vh SRR TR BR, W 500 A 1
s 5 N, AGL HIH 585 i SO R
Sy M HE KD B (Micropterus salmoides)
AR ST i A B, AR I R TE A MR TR 2 B AGL LA
FOR TR 5] R LRI AN, FESkar
H#(Haliotis discus hannai)}, WELH| AGL FEH
AR SRR S 2 O C, FIRHE/R Tk
PRI ) 22 25 A5 L PR o B A G, e
KB — RS T AGL 3 W8 J5 43 i o 11 o 22
o BAT, B NI T4 A i 5T 2 4R
Hh T R B R Ak S S R R & T DR B I
56 28 U Sot Tob DA e R e O Bl Y
T Reft s, B, RETETLATNG AGL HE A
MTHRE, XF T LR DLS0E A Y 23 1 IR AL
AAHEEE L,

AT ST T I VEALE AGL 22 F ¢cDNA J¥ 5]
FIKE DRI HE AR AR, I 1] 43 W BT 8 YR 5 1) vk
PEAT RNA T8, #H5e T HRTE AGL £
Tk GRS ARG O, I i PR TR G VLA
W W D AR A R B GV L DA DL b i
B PRI 5 T Y SR TR
1 M#RER*®
1.1 K

2024 4F 4 H, BEHLEEE 110 BORSIZH KL 1

U A [ OB URAICAN.jp T B P i [T S
¥, H 527 M (88.76£9.81) mm, 7K N (65.58+

7.97) mm, M 20 BOMRVE A A, RS
HRIFORAF T80 C, HIT RNA $2I, BN &k i
OB IS S E, 0BT AGL KRR 2k 1 A
RO, HAR 90 MORTLAL Wi #E T RNA T4
(RNAD)SES  SCHHT, ALWFEiREE N 14 C YK
T IR 7 d, T R K MR A HE 4 9 (Isochrysis
galbana) WY i 3 (Platymonas subcordiformis)3
K, UK 1K, BOKEN 172,
1.2 RNA RREER¥ER

i FreeZol Reagent (ifiMEHE, Hr[E)iH &
T BRI RH A5 BORSEIBCH W ) PR R 21 RNA G FI ]
B fg # BE K L Pk A1 Nanodrop 2000 (Thermo
Scientific, 3% E)KM RNA s, HICH K &R
I RNA R R BE G BE 22 1000 ng/uL . 2 IRUEH
AU, FIH 5 857 & HiScript” T 1st Strand
cDNA Synthesis Kit with gDNA wiper (WiMEHE, H
) RNA J 555K cDNA, 5457520 °CA 1,
1.3 AGL EE 35

TE RS ZH 9] A7 19 T VA 05 BE DY 4 (GCA
020458035.1) il 1 it %% 53 20 OV R 3 o 5 e 3R A5
AGL JENH CDS FFIIF AT 0 M o 20 Bl A
SignalP-5.0 Server (https: //services.healthtech.
dtu.dk/service.php?SignalP-5.0) Fil lll {55 =5 ik, Cell-
PLoc 2.0 (http: //www.csbio.sjtu.edu.cn/bioinf/Cell-
PLoc-2/)HEA7 W 24H i 5 i, ExPASY (https: //web.
expasy.org/protparam/) 73 1 25 F1 FEAL 4 JFi, SMART
(https://smart.embl.de/) 73 #1 5& K 45 ¥4 Fll Dy GE 15,
SOPMA (https://npsa.lyon.inserm.fr/cgi-bin/npsa_a
utomat.pl?page=/NPSA/npsa_sopma.html)Fll Swiss-

model (https: //www.swissmodel.expasy.org/) 43 %]
T A RS R A i =R A5 K, NCBI /Y
BLAST #8747 5 77 4] [6] 951 Lo XT3 B FAH
IR A ¥ 51048 %R, MEGA 11.0 3Kk L4k 3%k
(Neighbor-Joining, N)#4 it R Gt AL .
1.4 dsRNA X135 RNAi I8
ARFRAHEAWDMR I T7 REHE
ST 1Y L4440 Fikr, fHHEMEE RNA(ds RNA)EE
BRI AL T HT115(DE3) KM FF i (Escherichia
col)h, P F R &4 dsRNA,
dsRNA #£45: (1)F|H NCBI Ml fE £k 5 31in
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TIAWE AGL FERFH > CDS X3 H1X: 1724 bp~
2354 bp)Y G T, FFAEWIRGIIA 5 %m0 )
IMBR H 1 YIS Sal 11 Acc65 1 BV 25 (7
Flange 1); @it PCR £ ARY %A B, FHFIH
DNA EEfi e & CER A, thEDEI, 2)F]
H Sal T Fl Acc65 1T AEFY] L4440 kL, fii
ClonExpress® II One Step Cloning Kit (3 ME#E,
EDiEH: Hry v By, Wik, IR aikizfe sk
JkT T DHSa JRSZ S A0 GRS, ), 755
AR HEZRM LB AR LR B, JFPe A
B AT . (3)FIH Plasmid Mini Kit T (Omega
Bio-Tek, JENIEE & H W R BBk, F4%
HiAb 2= A F dsRNA NYIRGFE) HT115 (DE3)/kAZ
A4, H LB WA FRHENG H IR E ODsos=
0.4, (4)FHHeIE N 0.4 mmol/L i IPTG 7£ 37 C.
160 r/min 5514 T iESHEIK 4 h 74 dsRNA, FIH
TR AR B J P K A U B DA R T 5 R o S DA A W
/D (1) 348 5 TR 2 £ 5 B 1 5 RL(EGFP)E S B
PEXTRRIE N, [F] bR 5 VA 5 A4S X IR R 1)
dsRNA,

RNAi 355 803k IPTG i EE, I
DL 100 : 1 f BB G 5 4 3 (45 0 4 3 R
OIE i BB AT A SR A, FF 90 HGI VT4t
Wi o AR R AL A, BRE 3 ASFAT,
APATHCE 15 B WG . B 14:00 B0 V45
FHIRASWSEH RNA T X 18 20 4
EGFPdsRNA MR IR GY), SCWAmRE AGL

dsRNA MR IR AW . 1E 8:00 il 20:00 1E # 5 M
HfedE . FETHLEE 15 KA 30 KA HIH 6
HOH Wi VERR A2, ORAF T80 CH& M. [A]E IR
Xt AL FE A PE AR AL 2L, 1 4%2 B WV T 5
L& R Tl &AL F .
1.5 SETHAFMEREZ B M E#HE

FIH ) o SE 50 B2 b P AR 2 2L
HIEH, LRIT: KEE T 4%2 R BT
PMERR L ZY, R BEEORE K, o — H R GE B
bWiJs, AL EEEAR T, JFPI 4 pm Y] 5
A S, AR e Jt a2 g, &5, U
PR RE I B s B S T B0 U R 1 R
(Pannoramic MIDI II, & 4 F)HFVI F, F-H
SlideViewer (V2.5.0.143918) W2 3411 BT 5% .
1.6 ERRZENERSENE

L B-actin AER NS LI, i 2 2 S S A ¢
J65E # PCR(qQRT-PCR)H; A 5 3 [H] 3% 38 1% ¢,
1Y 1 s, i/ SYBR Green Pro Tap Hs
IR qPCR M & CLRHEAEY), HEDTE CFX
96(Bio-rad, FE[E) i1 qRT-PCR [, ik
Z M: 2xSYBR Green Pro Tag HS Premix 5 pL, IE
S m 51945 0.2 pL, cDNA 4z 1 uL, RNase Free
H,0 3.6 uL o JZ B &5 F h: 95 CHiZEE: 308,95 C
55,60 C 30s,40 MG, B4~ qRT-PCR L5 i
F3AER, R MR E LN B s

SR ol e B L 7 ) 5 A R 2 0 R D
R AR EE R 3 K.

x1 KBFAKSIHWE

Tab. 1

Primer sequences required for the experiment

Bk B

primer name

JFH1 (5'-3")

sequence (5'-3")

experiment

RNAi-4GL-Sall

AAGCTTATCGATACCGTCGACTCTTCACAGGGAGTGAGTGTGTGG

Msi%%k{zk construct vector

RNAi-AGL-Acc651 CTATAGGGCGAATTGGGTACCGTTAGAGGTCTGATGTAGCCAGTTTC #EE#k 14 construct vector

EGFP-F-Sall AAGCTTATCGATACCGTCGACGACGTAAACGGCCACAAGTT
EGFP-R-Acc651 CTATAGGGCGAATTGGGTACCGTTCTGCTGGTAGTGGTCGGC
AGL-F CCAAGGACTGCCCGTATCTG

AGL-R CCAGCATGTACTCTGCCACA

p-actin-F CTGTGCTACGTTGCCCTGGACTT

f-actin-R TGGGCACCTGAATCGCTCGTT

F #3544 construct vector
i34 construct vector
S SR U R B PCR (qQRT-PCR)
G s SEIF 9 2 2 PCR (qRT-PCR)
G s SEI 9% ) 22 5 PCR (qRT-PCR)
G s SEI 9% ) 22 5 PCR (qRT-PCR)
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1.7 #HiEsE

FIF SPSS 26 7M1 AGL F&[H 3k 1 5 05 ) &
A M, Graphpad Prism 9.5 22 il AH G PR EUS,
P Bt DL Ar fE 25 (R 2SD ) E R, R
SPSS 26 HATMAAEA T Kk, 15 P<0.05 B 22
ERTE N

2 ERE5HWH

2.1 AGL EEFF 5 R 4F1E

AGL #:H ) CDS JFHIKJE K 4719 bp, it
1572 NEIERR, |ATLGE SR, WA E A7 B s
HAFTE TG . F0 A & A  FE s
178.23 kDa, it L 5 621, 5+ F XN
Cs000H12282N216602327S6s, JRUS RECH 80.75, 134
K 2B (GRAVY) N —0374, NEaE RELH
33.42<40.00, Ui AGL &N it =) 3K PEAR
FEEM. AGL 1716 4 ME5HE(E 1b), 2518
AGL-N-A i 5 ¥4 355 (Z SE R 30~122), AGL-H] R b
R WAL 45 A R (A FE R 138~570), AGL-HL»
ZER IR (LR 715~988), AGL-C-7K Uitk #a) duf (2
FMR 1055~1542), FIH Swiss-model TEZL M 3t i

AGL-glucanotransferase cata
AGL-H RS B R

AGL-central
AGL-HZE

MT =4E458(F 1a), K AGL &E AT 51
TEBEH AR L N 97.07%, GMQE 4 0.66, 4553
Ui IZ S AR AR A DL R, Hp
40.46% % o-TEHE, 11.32%% -1, 48.22% 2T
WIS

AGL P HEX A B, 3T VT4 05 5 4 4L (C.
angulata)[ AT e, o 97.26%, HKJEK
Wi (C. gigas) A 96.88%; 5 35 WM 4 Wi (C.
virginica) F1RK I J #1475 (Ostrea edulis) AL AH
I, 43 9 A 88.68% Fil 84.49%; 5 IR FE kg Il
£ D (Mytilus
galloprovincialis) . W52l (Mercenaria mercenaria) .
T M ¥ e (Haliotis  rubra) W) AH B M AR, 1E
57.42%~63.38% LI N; B M (Danio rerio)F
s . AEUNIIE (Xenopus laevis)EWittishyy . &
N (Homo sapiens)=5 W 7L 3l Wy i [A) U5 1 A0 T H. B
i, 4 49.59%~50.19% (3% 2). RGLHFLM WA 2
FroR, JETLAT G S S A A . AR Sy — 3,
SRIG 220 5 2 NG . WU e A5 . WF 5 B D
NG DL VIR —32, S WIS
FLE W0 RIS B A

(Mizuhopecten yessoensis) .

AGL-C-terminal dom
AGL-CH 4543

0 100 200 300 400 500 600 700

H1 AGLEAR=

800 900 1000 1100 1200 1300 1400 1500
) B 5 AR Bk T

a. AGL H 15T =245 s b. AGL &5 11 BT 45 A4 B F).
Fig. 1 Prediction of tertiary structure and domain of AGL protein
a. AGL protein tertiary structure prediction; b. AGL protein domain prediction.
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F2 AEYM AGL SERF IS 5EHIFHE
Tab.2 AGL amino acids sequences numbers and
identity of different species

GenBank % 5¢5

22 REFHEHEMFSER
a5 () BRAR 5 KA s T lﬁlﬁu@ 3a FIE 3¢ fTs .
BB BB I B VKA I 25 SR KB, & IPTG %1

Y4 R/ % N §
species name GenBank access 1o mology ﬁ% fi FPRG 21 dsRNA (& 3b Al IE 3d FEKGE 3),
x > Al s D /T\“n
KA Crassostrea angulata  XP_052685139.1 97.26 ALY [ RE i P U AN 1 (14 3b Al 3d rh
K45 Crassostrea gigas XP_034313713.2 96.88 B/J VKIE 2), X RIARBFFAENR SN N5 Rk
FWHEWG Crassostrea virginica XP_022315798.1 88.68 T AGL B[R EGFP 3 Y dsRNA
WK 405 Ostrea edulis XP_056019966.1 84.49 2.3 IETHWGFMBRESBER
ll:lilﬁ):a Dl Mizuhopecten yessoensis  XP_021377015.1 63.38 T:E RNA; QQQAE;E ,‘ETJ X_J. ,E!\E\g ':F'Jﬂﬁf r/j:F ﬂeﬂf’ﬁf fiflkj:
TR0 Mytilus gall incialis ~ VDI24190.1 62.47
VAL Ml glloprovinial WF IO PERRALSTE) I 4 BT, SRR A S
Wi5Es Mercenaria mercenaria XP_053393789.1 58.90 A "
WS Haliotis rubra XP_046544672.1 57.42 Sy 2y b e R FE Y], (HBER B IR ) EZE, BT LA
Ry f Danio rerio NP 001166124.1 50.19 R AR BIVERR AT o 7RSI TR IR AT, M A
7 Cyprinus carpio XP_042573998.1 49.59 @ LAt v 2 AT SUR 2 3] 20k T 440 i R B 4
2L Cynoglossus semilaevis  XP_008333011.1 49.62 ‘iﬂ% ':P B/‘J élﬂ H@ Y 7}1‘ = ,:F‘ E/‘J gﬂéﬁi H@ ﬂ] %ém
e - oL ﬂ@j@gr_, HEFE AT AR T, ZESSKERT 15 d
VIR YRS Spea bombifions a . .
D ), W2 2] B £ 4 0% ;
PHERIEER Bufo gargarizans XP_044158432.1 49.94 ‘HT" AT AR5 S B B2 *"1@%} WK, M &
% Bos taurus NP_001179400.1 49.75 Wi 22, SEER 30 d, PEAR P B B RE 4 A,
YA B, Rattus norvegicus NP 001102034.1 49.59 T A K B 40 I B /D, kS T 8E ik — 28
&N Homo sapiens AAB41040.1 49.68 W5
100 TREEH G Magallana angulata —
100 K4LWG Magallana gigas
100 JEYL4EYE Crassostrea ariakensis
100 FWELYF Crassostrea virginica
99 KK 445 Ostrea edulis S
shellfish
0 .
46 — YR F§ Il Mizuhopecten yessoensis
56; L0801 Mytilus galloprovincialis
TE5EUE Mercenaria mercenaria
fnJH g5 Aplysia californica ]
100 BE 44 Danio rerio )
88 1 Cyprinus carpio — B
fish
2 EBY Cynoglossus semilaevis ]
JEMIYE Xenopus laevis ]
100 100 { SRR YRS Spea bombifrons o Pﬁ#@z}b%
amphibian
L 4B RYE Bufo gargarizans ]
99 F Bos taurus )
100 { ¥4 B, Rattus norvegicus L Effﬁa?
# N Homo sapiens
K2 R[FEF AGL Z IR T 5 R Skt

Fig. 2 Phylogenetic tree of AGL amino acid sequence in different species
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TIRET HT115(DE3)(AGL) HT115(DE3)(EGFP)
(=] —
a T7 promoter ¢ T7RET d
IR sal TREYINL S E‘rﬁﬂ gy T7promoter oo ymigify
origin of sal I cutting site on%m OAf sal I cutting site
replication replication
P Acc651 Eg%?_\% 'I*i
REDIALR Ace6S T
Acc651 cco) |
LA440-AGL cutting site cutting site
- 8 TR %
3406 bp TR shF L4440-EGFP T7Fn‘r:)jjm?oter
T7 promoter 3270 bp P
I KRR
f1 origin of
1R Hild A replication
AEHES f1 origin of replication
Erjeze- | HNHER HNEER HNEHER
Ampicillin Btk EE ST Eyne=-97) BibEERE R 3T
resistance gene Ampicillin resistance Ampicillin Ampicillin resistance
gene promoter resistance gene gene promoter

3 AR A 2 SORE R A 5175 Y dsRINA HEL PR AG
a. A AGL H:[H F By L4440 BRI (L4440-AGL FAD); b. dsRNA HLEKAG M. 1 9KiE 5 DNA marker (5 ME%E, TR, 2 3KiE AR
R RNA 17, 3 UKIE N IPTG i T HK N RNA J Be, #7sk i AGL HE N dsRNA; ¢. 5 A EGFP 2K J1 B L4440
FOKE(L4440-EGFP JIOKD); d. dsRNA HLK . 1 9K % DNA marker(UERE, o116, 2 kG ok 241 5 B 119 RNA 64, 3 vkt
N IPTG SRR RNA B, ik B EGFP JEIN ) dsRNA.
Fig. 3 Construction of recombinant plasmid with exogenous gene and induced dsRNA electrophoresis detection

a. The L4440 plasmid with 4AGL gene fragment was introduced (L4440-4GL plasmid); b. Induced dsRNA electrophoresis detection.
Lane 1 is DNA marker (Vazyme, China), lane 2 represents the band of uninduced bacterial RNA, lane 3 represents bacterial RNA
fragments induced by IPTG, and the arrow points to the dsRNA of the AGL gene; c. The L4440 plasmid with EGFP gene fragment
was introduced (L4440-EGFP plasmid); d. Induced dsRNA electrophoresis detection. Lane 1 is DNA marker (Vazyme, China), lane 2
represents the band of uninduced bacterial RNA, lane 3 represents bacterial RNA fragments induced by IPTG, and the arrow points to
the dsRNA of the EGFP gene.

o7 \ or : {

wie £
female “@;’ g

P K B L
a, d. X FRASCERHE 0 RAVPENRA LI T &L b, e X BRZHSEINES 15 REVERRAZWI I, ¢, £ X IR SCER S 30 R AL IR H S
VIR AL CT: 45452041, 00: BRJ4il; DO: A FP 0 EFAIM; MO: B UF B0 M, SPG: KE AN, SPC: K§ 14,
SPZ: 1T

Fig. 4 Gonadal development of Jinjiang oysters at different RNAi time points
a, d. The gonadal tissue slices of the control group on day 0 of the experiment; b, e. The gonad tissue slices of the control group on
the 15th day of the experiment; c, f. The gonadal tissue slices of the control group on the 30th day of the experiment. CT: connective
tissue; OO: oogonia; DO: developing oocyte; MO: mature oocyte; SPG: spermatogonia; SPC: spermatocyte; SPZ: spermatozoa.
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2.4 RNAi [ AGL EERIZHZEL

qRT-PCR ¥ illl RNAi J5 AGL FLH FEikgs R
A(E5), 45t 15dF30 d RLIR, T VAW P i
i AGL Rk AT T4 B4 i 2 R B (P<
0.05), Zb3H 15 d, HERIKEFEZ XTI 51.79%;
REFE 30 d [0 BRI 61.27%, 33 i B 5 IR it e
BRI . 30 d B, SZES A RRZH AGL BRIk
B EET 15 d RIKEP<0.05), Hrpxiig
2 AGL 33358 TH i 75.98%, 2540 T 108.19%,
X AT R R R B A R BT S

n=6;x+SD Ab
YR
control group
| e
experimental group

g
W
1

»
=}
T

—
w
T

Aa

AGL WA ik &
relative expression of AGL

1.0+
0.5
0
15d 30d
RNAT#AE]/d RNAI time

Bl5  ANIF] RNAG A ] 5 52 560 20 A0S 20
UTVTHEWE AGL BT SR8 XL
NG A AT AR () — 2L A AN [ I (0] 5 A7 2 35 22 S
(P<0.05); KRG F A FACFRTE [ — i ] iR [ 41
24 7 (P<0.05).

Fig. 5 Comparison on the relative expression of AGL of
Crassostrea ariakensis in experimental group and control
group at different RNAIi time points
Different lowercases indicate significant difference
(P<0.05) among different time points in the same
group, different uppercases indicate
significant difference (P<0.05) among different
groups at the same time.

2.5 RNAiGHESEHTHL

B 2 I 45 51 R (81 6), THE AGL 3
15d 1 30 d B4 IH B 25300 (460.18+
46.74) mg/g F1(402.62+40.96) mg/g, ¥ B & & T
X HRZH 1)(356.53+67.59) mg/g F1(283.65+33.22) mg/g.
LA, SE5G 30 d B, AISSLIRAlIR RN IR, 4t
g A i v B R IR T S 15 d B AR
JF A 1 (P<0.05).

600 mm X R4 control group
Ba ™ LKA experimental group

500 - — 6T
n=6;x+SD Bb

400 |-
Ab

BEF A B/(mg/g)
glycogen content
W
(=1
(=]

[\
(=3
o

100
0
15d 30d
RNA T4k []/d RNA] time
B 6 AR RNAIQ i) i Sz i 48 Fe B2

YT P Ji 2 SR D 3% 1 X L
INE R R A TR R — 2 AE AN [ I ) A 4 3 1 2 S
(P<0.05); KRG G FCRAE [ — i ] 5
ARV AT K 35 P22 5 (P<0.05).

Fig. 6 Comparison on glycogen content in gonad
tissue of Crassostrea ariakensis in experimental group
and control group at different RNAI time points
Different lowercases indicate significant difference
(P<0.05) among different time points in the same group;
different uppercases indicate significant difference (P<0.05)
among different groups at the same time.

26 AGLERFRIZEEWESEMMEXME

AL S AN E L A G g i A 2
AGL FER FRak 75 505 55 fAH DG 40 B 45 3 an 141
7 Fis, 25 H4 Spearman AHIC R E(R)H-0.7861
(P<0.05), SZERZAINTHRZH R “M-0.7053 (P< 0.05),
ULl AGL JEHFeik i 505 E S 2 W3 U G,
T DR AT BE B A

3 itig

RNAi FAMH W RNA(ISRNA) A ZH
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a. The correlation between AGL gene expression and glycogen content in blank group; b. The correlation between
AGL gene expression and glycogen content in experimental group and control group.
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Abstract: Glycogen serves as a crucial indicator for assessing the quality of oysters, and glycogen debranching
enzyme (AGL) plays a pivotal role in glycogenolysis. The Jinjiang oyster (Crassostrea ariakensis), widely
distributed along China’s coast, is highly sought after in the high-end market. However, the molecular mechanism
of glycogen metabolism in the Jinjiang oyster has been inadequately investigated. This study aimed to explore the
AGL gene expression during the proliferative stage by administering dsRNA, and subsequently to investigate the
relationship between the mRNA expression and glycogen content, thereby elucidating the pivotal role of this gene
in glycogen metabolism. First, bioinformatics tools were employed to analyze the AGL gene sequence.
Subsequently, dsSRNA expression vectors were constructed for inducing the dsRNA production by the HT115 (DE3)
bacteria, which were then co-cultured with unicellular algae as attachment hosts. Finally, the bacterial-algal
mixture was fed daily to the Jinjiang oyster for RNA interference (RNAi). Furthermore, on days 15 and 30 of
RNAI treatment, gonadal tissues were collected for subsequent determination of glycogen content and gene
expression analysis. In the control group, gonadal development was observed using tissue sections. The software
SPSS 26 was employed to analyze the correlation between AGL gene expression and glycogen content in gonads
as well as to determine differences in data. According to the findings, the coding region of the AGL gene had a
sequence length of 4719 bp and encoded 1572 amino acids. It contained four structural domains and exhibited a
predicted protein molecular weight of 178.23 kDa, a theoretical isoelectric point of 6.21, and an AGL sequence
similarity with other selected species ranging from 49.59% to 97.26%. Phylogenetic analysis revealed that the C.
ariakensis AGL gene was genetically most closely related to mollusks. Throughout the experimental period,
gonads in the control group showed progressive development but remained in the proliferative stage. Following
interference for 15 and 30 days, expression levels of the AGL gene were significantly lower (P<0.05) while
glycogen content was significantly higher (P<0.05) in comparison to those in the control group. In addition, after
RNAi for 30 days compared to 15 days, there was a significant increase (P<0.05) in AGL gene expression
accompanied by a significant decrease (P<0.05) in glycogen content. Importantly, it was observed that there
existed a highly significant strong negative correlation (P<0.05) between AGL gene expression and glycogen
content within C. ariakensis gonads. In this study, we successfully employed the RNAi technology to
downregulate the gene expression of AGL in the Jinjiang oyster and observed corresponding alterations in
glycogen content, thereby confirming the critical role of the AGL gene in glycogenolysis. By manipulating the
gene expression to validate its function, it is anticipated that the artificial regulation of glycogen content and other
quality traits can be achieved, ultimately enhancing oyster quality and increasing market value. The present study
contributes to the comprehensive understanding of the AGL gene in oyster glycogen metabolism, thereby offering
valuable insights for the exploration of novel technologies aimed at regulating glycogen content.
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