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M OE: RE A RETILE YTE S R R B E B MR, b T HESE = A WL (Hyriopsis
cumingii) 3 TR AN DUSE AR Wy A 0 52 ), DA = A WL o 2 B AR AR — A3 (9 2 1 B (1 B ) eysrichin-F , 3T lF
— R 2258 I FE B RNA TS H R IEIE TIZFEH B E Y22 D 6E . 25 BoR |, eysrichin-F ¥ 51 4=
124 592 bp, JFil B 2HE X 3, (Open reading frame, ORF )}y 42~389 bp, L4t 115 & IR . % FEH DY
RABIS /14 12.895 ku, G A5 24 8.65, Al MER 1, L M &2 & % -F(CYSRICHIN-F) (i 23 4
FEWRAAE TR LR 98 5E it PCR (qRT-PCR) K & 31, 1% 3k 5 76 S 55 v ) 3 26 J AR G oAt 20 400
PE— 30 15 SR 2238 R 548 2 £ R K B, cysrichin-F 255 1 D1 58 £f 52 AR AL )2 A9 W A 12 3L w1
YoIm , N Fete il )2 B A FR BRSSP B e A 2 IR AT o W58 KW, cysrichin-F 25 7 W 5e A 5k
JE R 2 B A Y A B BF ST A5 A BT B = A WL A T A B9 4 F ML, o = A LSRR IR 2R A 7 DL

Fe o P i A A TR A — S A B A

KEER: AW FERE N RS ; BB R ; RNA T4

HESHES: S917 MR ERD: A

= 4k (Biomineralization ) 42 F A= WK 55
S BTOTE , TP A B A B RS
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I8 2% L R B h B TR B 40 40 S5 (an )y M A B85
JoT ) A HILAE BT (& 1 T 2405 ) 2H B 2 9
AP A NL-TCHE B L5 DY
W ACAALDE S BRI A B, 380 K3 A= PR
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LG AET M BB g DGR (A

FE B 1 AN E B W5 AT B, 7]
DL SR s B B AR K o A AR A%
A FURE SR 2R L R R VLS TR . HEZR
EHAEZREN LT REEEA JLT FHE
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26 ISR G NI 34 4

JEHEGRIL AR A SR A A 0B, S T i — 20
PRIE W7 I8 ) 731 HL, A = L S & v
vERERAR T 1A B A DL aE AR 3
cysrichin-F , 3§ LT 12 57 8 1 A0 22 25 R 21 1 ik
177 70 dlad 52 2¢O 5 PCR 5 AL 4 58
BRI M T2 TEANE I b () Rk G DL, 23—
Al 3 i 5e 18 2 FI RNA T4 (RNA interference,
RNAD L ARRIIZEE XS W52 A K 52, i 58
25 S B T IR B — A LI L o 8 A DL
Wt B b i Thae 54 H .

LR i

1.1 RIEHR

AR I A = f LR W T R K = A
W BE R 9% . BEWRS A 1.54F , 26 1 A4 = fA L i 2y
A, 76K (7.5£0.2) cm, i i 60~65 g 7 H =
FAMLIE PR E TR IREAS Tl 208
i BT BEH 100 H = M H

RNAlater™ Soln (Thermo Fisher Scientific) H' ,
—80 °CIRAF o IS T LI K F S0 3
R HZE 51 2 A4t E (SHOU-DW-2021-027) .

1.2 WRWFHE

1.2.1 RNAFRES R 5%

RNA 942 BT 276 oM i BR 58 b, A e 7
20 F T R A e 24T JC T e B A B
T RNA £ Uy 2 2175 S8 it A 1 mL RNAlater
W1 -80 °C-1F . i3 Trizol (Thermo Fisher)
5 52 B RNA, ff A 3K ) & PrimeSeript™ RT
reagent Kit with gDNA Eraser(TaKaRa) #1752 %
o
1.2.2 =W cysrichin-F 3R 4K A9 3R I

cysrichin-F J¥ 51 fK #5 MSI17 2 A ¥ 51 /Y
“KYGG " & it i 3 51 ¥ cysrichin-F-F , 5'-
AARTAYGGNGGN-3', R=A/G, Y=T/C, N=A/T/
G/C, 47 3'RACE. it — R 3'RACE =45k
Wit S'RACE W4 M5 19 cysrichin-F-R(F 1),

50 Hitfricab B, 50 HAE X B, TR KRG R T BHERAS cysrichin-F 3K 1) 42
e 20 H = MmeE, 10 RS s 10 KFEHL,
HAE S XF B o 35 M 4 27 T
F1 =AW cysrichin-F B E 5| 9%t
Tab.1 Primer design for cysrichin-F gene in H. cumingii
Gl A FEBII(5'-3") Hik
Primer Sequence(5'-3") Application

cysrichin-F-F AARTAYGGNGGN 3'RACE
cysrichin-F-R ATCCGATACGTCACCTACACTG 5'RACE
cysrichin-F-RT-F ATGTCTGGAACCTGCCTACGG qRT-PCR
cysrichin-F-RT-R TTACGCACGCCACATGCTGTA qRT-PCR
EF-la-F GGAACTTCCCAGGCAGACTGTGC =]
EF-la-R TCAAAACGGGCCGCAGAGAAT =T
cysrichin-F-RNAi-F+T7 TAATACGACTCACTATAGGGGAGTTTACTTCCGGCATCCAA RNAi
cysrichin-F-RNAi-R CTACAGTTACGCACGCCACAT RNAi
cysrichin-F-RNAi-F GAGTTTACTTCCGGCATCCAA RNAi
cysrichin-F-RNAi-R+T7 TAATACGACTCACTATAGGGCTACAGTTACGCACGCCACAT RNAi

1.2.3 EWfE REbr

fdfi F§ NCBI /1) BLAST (https:: //blast.ncbi.nlm.
nih. gov/Blast.cgi) X} cysrichin-F #1711 1R 5 &
FLFR 7 5 AL FE XT o f# ) ORF finder (www.
ncbi.nlm. nih. gov/orffinder) X} cysrichin-F JF i [
BEHE #F A7 W . A SignalP 5.0 (https:/
services.healthtech.dtu.dk/service.php/SignalP-5.0)
XA 5 BRFEAT 0 A 1] ProtParam (hitp : //web.
expasy.org/protparam/) Xf & H PE AT I0 E o fl
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] Phyre2 (http://www. sbg. bio. ic. ac. uk/phyre2/
html/page.cgi%3fid%3dindex ) X 5 4 £ 25 ¥4 it
AT .
1.2.4 =AW cysrichin-F F R A KRk 5
AV 2458

e[ eysrichin-F W51 %) 4 cysrichin-F-RT-F/
cysrichin-F-RT-R, iR L3 1. &AL 5%
Jt 5E  PCR fif J 10 7 & 2x SYBR Green PCR
Master mix (Solarbio) #£ 17 , £ 21 ZUFE i 15 B 3 1>



1 1A PRI, AW T 8 AL cysrichin-F 175 5 D188 534 27

FA . B FR N 25 pL: B cDNA S uL, EF
ol ¥4 1.5 uL, 4.5 uL % ddH,0, 12.5 pL (1) 2%
SYBR Green PCR Master mix, JZ Jw Ft JF 95 °C,
10 min;95 °C, 155,55 °C,30s,72 °C,30 5,40 14~
G20 o D cysrichin-F 1 AV 2% 58 12 50 th B2
& EF B OF IR 55 OF & 5, IR EF R S R
CACCATACTTTGAGCACCATCCC,
1.2.5  =HWLEE cysrichin-F B[R e 62

8 A B 1 = A WL AR SE 2 Gk 1 HE K 1
B A VIEYIN 55 IER IR RS 1K
6K 14K BB I8 K H 21 K B 29K 433
KN 39 KU 7¢ 0 B W AR R 2, [A]Ih R AR
R SE Y = A WLRE SN B 2 R IR feE
PG E fit PCR X (CFX96 touch, Bio-Rad ) 1 1l $
P, 38 o B s o3 M R A cysrichin-F 7845 B 81 19 46
KL
1.2.6 RNAiDJGRELIE

TR 20 HU= A WLIE 73y P EH - — 2 AT g B
Xit R 20 7 5t GFP-dsRNA, 55 — 41 E Ry i 56 21 1
B cysrichin-F-dsRNA ., 3& [H cysrichin-F W)+ 3
538 1 51 W) cysrichin-F-RNAi-F+T7 . cysrichin-F-
RNAi-R Hll  cysrichin-F-RNAi-F . cysrichin-F-
RNAi-R+T7 535 & HE 751 cDNA (K 1) .

ff A T7 High Efficiency Transcription Kit

(Solarbio) ¥ £ A 9§ )7 5] cDNA %% 5% 2 ssRNA
J& % IR 70 °C W 10 min 45 i cysrichin-F-
dsRAN, 4lifb. &5 WY cysrichin-F-dsRAN.,

RAE X B 5 GFP-dsRNA 100 pL, 356 20 14
FHA B dSRNA 100 pL, 3 55 B4R A 7k r il
PIFENLe 7 d 5% = MR 14 Bk A 7 BORE 2 B
RNA 5 % 5% cDNA. DL cDNA AT T2
FE SR 3 AT RNATIRCR . B0.5 cmx1.0 em Y
M2 DU 5E il B F 4 B 8 (Scanning
electron microscope, SEM ) (S-4800, Hitachi) W £
USSR , 23 BT RNAT R .

2 %

2.1 =W cysrichin-F EE £ K5

cysrichin-F ¥4 41K R 592 bp , FF L EHE X
BAE 42~389 bp /i &, K 348 bp, Hegwfid 115 K
1R, 565 42 MZ AR ATG N cysrichin-F 3L ) IR
W cysrichin-F ¥iE 5+ 54 12.895 ku, 5
i 5 8.65(5%2) . CYSRICHIN-F 1y 1-23 & 3k
s M fE S D, 22—t &N
CYSRICHIN-F & 1 1Y 26 i /K PR A8 B, 7 —
REER AT a SRHELEHY 5 L 1%, BIT & X
b 23% (1 2) o i SR Y 28 36 18 4H B b Cys il
Gly &t 17 10%.

1 GGGTACCGGGCCCCCCCTCGAGTTTACTTCCGGCATCCAAGATGAAGGGAAGTTTTGTTT
1 M K G S F V
61 CATTGTTTTTGCTATGTTTAGCAGCAACATGTCTGGAACCTGCCTACGGCATTTTCAATT
7 S L F L L CLAATT CULEUWPAYGTIFN
121 TTCCTTGCCCTATGGGATGTATGGATACACGGTGTACTTTGAGTATGGGATGTCCCTTGG
27 F pCPMGCMDT RT CTULSMGCP L
181 GCAGGTGCATGCCGGGATGGTGCTCAAAGTATGGTGGAAGGAACGTGGGAATGTTTTGTC
47 G R CMUPGWCS K Y G GRNV GMFC
241 TTCCCAGCTGTCCGGCGGGGGAGTACTGTTACCAAGGAATTGCCAATATGTGTACAGCAT
67 L PSS CPAGEYCYQGTIANMCT A
301 GTGGCGTGCGTAACTGTAGTCGCTGCAGCGATCGGTACACATGTGATGCCTGTAAGAGGG
87 c G VRNCSWIRTCSDI RYTT CDATCIKR
361 GTTATACATTAAGCTCTGACAAACGTCAGTGTAGGTGACGTATCGGATAGAGTCAATACT
107 G Y TUL S S DI KU RQZCR =*

421 TCAAGATATGACAATGGAGATATAAAAGTGTCACTGCTATCAAGCAAATGAAATTGATTT
481 CAAAATGTAGAGTATGTTACTTGCAACTCTACTCAGAACTGTTTTGTTGGACACGCAAAT
541 AAAAAAATGATGTTTTGCAAATAAACTTTTAATTGATAAAAAAAAAAAAAAA

TRIZARIT B A S K. cDNA JFFI T $#258 & GenBank (PQ373857) 111,
The underlined sections are the predicted signal peptides. The cDNA sequence has been deposited in GenBank (PQ373857).

B1 =fWE cysrichin-FERHNZEFRS 8 EBKBF 5

Fig.1 Nucleotide and amino acid sequence of cysrichin-F in H. cumingii
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28 s B ¥ R ¥ % i 34 %
%2 CYSRICHIN-F S ERARK
Tab.2 Amino acid composition of the CYSRICHIN-F
IR Hort IR Hort
Amino acid Percent/% Amino acid Percent/%
KRR Cysteine 15.3 KA Asparagine 3.4
y parag
H%(i# Glycine 11.0 KAE R Aspartate 34
H5 &R Arginine 7.6 2R Lysine 3.4
g y
LR Leucine 7.6 AR Glutamine 1.7
2R Serine 7.6 &R Glutamate 1.7
TN Alanine 5.9 SR 1soleucine 1.7
# % F2 Methionine 5.9 452 Valine 2.5
fili =& Proline 5.9 6% i Tryptophan 0.8
JRE iR Threonine 5.1 21 & R Histidine 0
fi% % iR Tyrosine 5.1 Nk 41 2R Pyrrolysine 0
KN FA Phenylalanine 4.2 fifi >t 22 Selenocysteine 0
30F Lo o G 105 e 20 s S e300 e A0 o S0 60
2.5 | MKGSFVSLFLLCLAAT CLEPAVHNF PCPMGCMDTRCTL SMGCPLGR C_TP GWCSKYGGR
2.0 — —
8 1.5F A== 2 mimpi = = =it = b=l e = e = | = e e e i i = e i =
g 1L0f
73] 05_ S e mma 5T00 e de s B0 e aa a0 s e e d00 s e kw10 s e A
ﬁ NVGMFCLPSCPAGEYCYQGIANMCTACGVRNCS RCSDRYT CDACKRGY T L S SDKRQCR
:/R or ——— —— E— —————————— E——
T o1st —
-0} s
-15¢F Al {5 Confidence
2.0t = High(9) mumm {% Low(0)
» JoJ7PEDisordered(4%)

0 20 40 60 80 100 120
{3 Position

(a) # HCYSRICHIN-F Byt K L7
Hydrophobic analysis of protein CYSRICHIN-F

e afZTE Alpha helix(11%)
= BIZJiE Beta strand(23%)

(b) % 1 CYSRICHIN-F [ — 2425k 430 Hr
Secondary structure analysis of protein CYSRICHIN-F

2 CYSRICHIN-F FJE R 547
Fig. 2 Property analysis of the CYSRICHIN-F

2.2 =R cysrichin-F BEE B A RIESH
BN AN Sl o TN
cysrichin-F 3ENAE A LA P A F_ik . A8
PECRE BT R 5 A B2 AR ) e A
ML A Rk BAESNE R Rk
A 2 (E 3) .
2.3 =R cysrichin-F B E H R AL 2 32 E L
AL 2 58 S T cysrichin-F TEAME B ) 3
NG BN 4 IR AR S B4 T K 4t i Fn ik
SRR B Ah b R A R AF S U B A
CYSRICHIN-F HH It A 535
2.4 =W cysrichin-F EEENFEERH
€A
AW AT T ] 39 d s 2 S0 A
AFR A R 505 S 36 4 5 %) BR AL i A B A 4
TESCI AR 05 1K, SEU0 4 5 %) B4 B R iy %
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ISR S cysrichin-F 323k K15 %) BEZH %
A E 2R MRS 6 K i S50 41 3 [H 3R 1k 7K
TR, Z 5 R R B S i, SEE
AR AS i T X B, S AR S 18 KA i R
T 1IAFRIA T A TE 21 REFREAR. M 21~33 K
Feik i R ETH(E S) o BB R NP 5
R IE B 5L % 4 11 CYSRICHIN-F #5255 1 3%
B
2.5 =g cysrichin-F EE T 454

1 8t cysrichin-F-dsRNA ) 52 56 4 5 1 5§
GFP-dsRNA X BEZHAH L , SE50 20 1 cysrichin-F
TR L N 70% (P<0.01) , WK 6, % U158 1)
T AT SEM WLEE , b A J2 1) WL 458 445 1 b 7 X 0]
IR HE J2 5 A T T, IR E 5, SR g 4 b e A 2
SOEE k2SN e 7 W 1/ d 18 WA ITh
B AIEHE T (B D). TIENEERZERE



13 PIRIR, 55 = MWL 8 A 3L cysrichin-F P51 5 D18 29

2SR K, ULBH cysrichin-F FE R £ 252 ke
FEJZ I 1

LT T SE g 4 5 X IR 2 R AR A AN B (&L it

). H5Fcysrichin-F-dsRNA J& X = f LR A 2
bp Matker M G GI H AM F

250 bp
{ 100 bp

{ 250 bp
100 bp

(a) Cysrichin-FTE8 L8V K e i AT

Semi-quantitative analysis of cysrichin-F in each tissue

10.00
9.00
8.00 |
7.00
6.00
5.00
4.00
3.00
2.00
1.00

FIXF 5 i Relative expression

M G GI H AM F
(b) Cysrichin-FFE45 LU 9w 531t
Quantitative fluorescence analysis of
cysrichin-F in each tissue

1. cysrichin-F JEHAES LU 3R ;2. WS EF BRNAES LU RSB, AR/NEFEE(a,b, 0, d) RRESHAZ M/ R EME2ER
(P<0.05). G. PEH; AM. HI5EHL; M. SMERE; GL i F 5808 s H. IR

1 shows the expression of the cysrichin-F gene in each tissue; 2 shows the expression of the reference EF gene in each tissue. Different
lowercase letters (a, b, ¢, d) indicate significant differences between tissues (P<0.05). G. Gonad; AM. Adductor muscle; M. Mantle; GI.
Gill; F. Foot; H. Hepatopancreas.

B3 =R cysrichin-F ERESHADHPREED T

Fig.3 Expression level analysis of cysrichin-F gene in 6 tissues in H. cumingii

500 pm
—

500 pm 500 pm
— —

SpGold DAPI
IF. INRH s MF. S OF. M8 . ik e A {55 Xk,
OF. Outer fold; IF. Inner fold; MF. Middle fold. Signal areas are indicated by arrows.
B4 =fWEE cysrichin-F ER BRI 32

Fig. 4 Insitu hybridization of cysrichin-F in H. cumingii

Merge

RS BUE L, O HE M E TS S HERAS
R RO BE AN AR A DR, R —20 T i
B SO 1 AT DU S8 AR T LRI RESE . R

3 e

FeRAY AR A YR I 1 T R IR A

mm

ORI R . SERTAIBT S E RS, IR PESE
W T HO S AR, 78 AR |
KA AR LA 4 ol 2 AR Ah, E &y

B

AH L T 2R 2 = A Wb A 2 3 B8 e
WD AT = MAIEErh 850 T 13
WA SR HE BRI BT 288 (1 BE [N cysrichin-F o
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30 SR C S N S SO 34 %

I 52541 Experiment group
[ X84 Control group
sk

FHXT 5 5 Relative expression

1 6 14 18 21 29 33 39
A i) Time/d

S5 X B e F0s 22 5 1 35 P<0.05, *F FOR il i 3
P<0.01,
Compared with the control group, * indicated a significant
difference P<0.05, ** indicated a high significant difference P<
0.01.

B 5 = cysrichin-FEREEE 0~39 dNRILE

S
Fig. 5 Expression of cysrichin-F gene on days 0-39 of
shell restoration in H. cumingii

AHXSFik i Relative expression

popist::l
Control group

T
Interference group
#151 Group
i R T YL 0 B AR L 22 S 35 P<<0.01,

** indicates a high significant difference between the interference

group and the control group, P<0.01.
6 =t iES dsSRNA-cysrichin-F I ERERLEH
Tk
Fig. 6 Changes in gene expression levels after dsSRNA-
cysrichin-F injection in H. cumingii

CYSRICHIN-F (Y 2 5L 12 40 5 5 A e L A7)
) Cys Fll Gly. = EL5] () Cys 5% 3L T BB 5 — fi gk
B A DG . AT RE S A 0B (1Y Prisilkin-39 /&
SRt R A HESRIE B VA G 3 i e, —
B B 2 PR A Cys R FE M0 34 (-SH) S AL IE B 1)
S-S M B, X T A 4R g5 e &
KEE BN LUEET TN, SR —2
Jk B P A AR [R)3E 40, o ] DA 0 T R ), i 4 AN

http://www.shhydxxb.com

[ Z RBE"S . HoA Y DL e 3L &, KRMP &
—REEA, HAAE AR, E & 5EN
SEWRAT S A R (Lys) B8 ZUBR (Tyr) Fl Cys, i
o RS SRR E RS TR E &
IS8R BV, — B HE 0B P38 % A Cys 5%
FEUS . CYSRICHIN-F & [ 1 35 B K P 4544 58 8
WP, 7 RS o IR S  HE 1%, B
P18 X385 1 23%, CYSRICHIN-F ] fg i@ i 1 p
P& st 5AH VIS A S 45, A B TA L R 2R
F A HESRZE 4 o 3 — 4 AT AE Ay L Ath 35 I3 1 53
(TR AL T e mt  [R] Aot ths T RE A RRURE I8 45 T 4
FR) A A A e R v 81 S A

= AWLIE () A BRAE DL ST I8 b 4 i &
KEBERIME . INERERE AN RE S 4 A
B S5 , 3 0 56 J o il i 85 & A 1) T R 2 R L
AIRBEMER . SR 1 2 EAME N - 4
L b 5 b A 2 BAH S I B 1, SRR I S
SBERIZ0IE R, AT AME R RS 2 8] 5 58 K18
LM RZRIE SR VI SLR S RN &
CYSRICHIN-F /& 1 /> Z 5 ff i J2 Tk 4 28 1
FSER A .

i - Bi% (A iU R RA COU N s vt 1 i) =
CaCO, i 12 HME B4 A 53 WA HILE T DO ZE 3t
AL I BT RS FEARRESE T, S i 1
55 6 KNS 18 K cysrichin-F 1Y 5% 5 B 2 14 .
ZRIIEFE R S5 19 0~6 d 2 A TRZ TR L
BB, f 2 R B M T AMERR I ik
S 5N . W5T)E I 6~29 d MRRIRES
TCIFUURRB B, ek 2 TR A 2, 3 BH Hos ) 4
R SRAEZ ML e hE 2 R L i
HIC31 72 ) W IR T AE M AT S22 T it 1) fd 2
=L, S 503 T SCA %Y, He-transgelin 785¢-FF
At R PR R R IR BR R AT R AR
16 12~25 d SE56 20 A X 30k 2 1 3 T X IR
2P PRI 3 5T 2K 1T CY SRICHIN-F 2 5 11
FEA R IR AL Z I

FEER AR A A A b 7 YA AR R kAL
N, A BT SR 7 HES A CaCO, B TR .
TEN AL Z AT, 22 R U LT e 2R 14 o] iR
PERAZ AL S S b o W ARSI B S TR A AR 2
[ S A A LB —EB, RE A
(1) Cys 58 5E T LA 358 JE B 437 (8] A0 40 P9 A



134 PRIRR A =AW B A B N cysrichin-F 55 D8 0 Mt 31

PR LI5S HE , S5 HLHESR e
HHUHESR A 20 2 2 CaCO, i fL Y JERT . AT T
TR (BN eysrichin-F 2635, 500 T A AL
HEZRL IR B 2 , S BOR A Z IR B2 B . Z T
HIBFFE Y, 2 1 (R B DL T 2R 1 BE ] Pm-PNUT
F Pif 363k NG, SCER 408 L DUST S BRZ Al
FE )2 P 3% IR TR 45 A 1 O [ R B Y 3R
BL2 FEFREE 1 PUL4 4T RNAT LK 5, WK

) DU AR 2 A AR (R BR AR K, 23008 ikt 2%
AR | AR T 2 BRI ARSPARAR Y xR
JiUEE 1 PfmPif97-like 47 TS =t A ALY 45
ROVEMESETRAEENTF A s
5 X 412 2k 2 78 SEM T AR b A K, B Ik
cysrichin-F 3R AL ZIE A 520, 2 110
AL Z A R TR

1 and 2 are the control group, 2 is the magnification of 1; 3 and 4 are the experimental group, and 4 is the magnification of 3.

BhR 1
Plate [

L2 A%k B, 2 02 LR P s 3 4 S S e, 4 02 3 YR P o

=R RNAI FERABRERENBERES
Crystal morphology of the prismatic layer on the surface of H. cumingii after RNAi

1 and 2 are the control group, 2 is the magnification of 1; 3 and 4 are the experimental group, and 4 is the magnification of 3.

B i 1T

= RAMERNAIGEREAELHENREES

Plate I  Crystal morphology of the pearl layer on the surface of H. cumingii after RNAi
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32 E ool O R ¥ M 34 %
Mz HJES I CYSRICHIN-F & 1154 BB 23 7 % e D Be AT 58 (1], b ol v R 2 2 4l

Jo J2 Rk A J2 TR 1) T i DL e L 2R 1T T
iif CYSRICHIN-F /2y 1 MEZE H 2 5 11
HZAVAERMIE L. 2OA B TR =
FAMLIEAE D AL B 43 F SE A, DR BR AR — £ IR
SRR A LSS G A R R DIe S TR .

Y ARSI RA 0P R
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Sequence and functional analysis of the matrix protein gene cysrichin-F in
Hpyriopsis cumingii

LIANG Chenchen', LIU Xiaojun®>, WANG Guiling'

(1. Key Laboratory of Freshwater Aquatic Genetic Resources, Ministry of Agriculture and Rural Affairs, Shanghai Ocean
University, Shanghai 201306, China; 2. Department of Biotechnology and Biomedicine, Yangtze Delta Region Institute of
Tsinghua University, Jiaxing 314000, Zhejiang, China)

Abstract: Matrix proteins play a crucial role in regulating the formation of inorganic minerals. In order to
investigate the effect of matrix proteins in Hyriopsis cumingii on shell biomineralization, this study isolated
a new matrix protein gene cysrichin-F from H. cumingii, and further explored its biological function using
techniques such as in situ hybridization, shell-breaking repair and RNA interference (RNAi). The results
showed that the full length of cysrichin-F sequence was 592 bp, and the open reading frame (ORF) region
was 42-389 bp, encoding a total of 115 amino acids. The protein encoded by this gene has a theoretical
molecular weight of 12.895 ku and a theoretical isoelectric point of 8.65, making it an alkaline protein. The
front 23 amino acids of CYSRICHIN-F are signal peptides. Quantitative Real-time PCR (qRT-PCR)
detection revealed that the expression level of this gene in the mantle was relatively high compared to other
tissues. Through in situ hybridization and shell-breaking repair techniques, it was found that cysrichin-F
was involved in the formation of the cuticle and prismatic layers of shells. After interference with this
gene, the structure of the shell prismatic layer would be disrupted, ultimately resulting in an irregular shape
of the shell prismatic layer. This study showed that cysrichin-F was involved in the biomineralization
process of the cuticle and prism layers of shells. The results of the study can help to elucidate the molecular
mechanism of the biomineralization in H. cumingii, and provide a theoretical basis for the role of matrix
proteins in the formation of shells in H. cumingii.

Key words: Hyriopsis cumingii; matrix proteins; in situ hybridization; shell-breaking repair; RNA

interference

http://www.shhydxxb.com



