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Abstract: In order to investigate the content of guanosine nucleotides in different populations of Arfemia cysts and its effect
on their development, in the present study we analyzed the content of guanosine nucleotides in the cysts of thirteen popula-
tions of Artemia in China and Artemia at different development stages by high performance liquid chromatography,
especially the content of diguanosine tetraphosphate (Gp4G) . The results showed that the contents of guanosine nucleotides
had significant differences in cysts of different Arfemia populations. The Gp4G content of ten populations was higher than
other detected guanosine nucleotides, accounting for 39.49% -56.88% of total guanosine nucleotides. Among them, the Gp,G
content of cysts from Aibi Lake, Xinjiang (CHN-SL-71) was highest. Moreover, it was found that the Gp,G content of Ar-
temia cysts was related to storage time and hatchability, and the longer storage time of Artemia cysts would lead to the reduc-
tion of Gp4G, which would further affect hatchability. Further analysis was also conducted on the changes of the contents of
guanosine nucleotides, especially Gp,G and guanosine triphosphate (GTP) , in Artemia at different developmental stages. It

was found that Gp,G was synthesized during oogenesis, and the content was the highest in Arfemia cysts. During the devel-
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opment process, the content of Gp,G experienced two sharp declines, that is, from cysts to instar I nauplii and from instar
Il nauplii to adults, finally dropped to zero. During this period, GTP content gradually increased. It is speculated that Gp,G
is converted into GTP to provide energy for cells during the development of Artemia. The research results provide a new way

to evaluate the vitality of Artemia cysts, and lay a foundation for the development of guanosine nucleic acids active prod-

ucts (e.g. Gp4G) in Artemia cysts.
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Tab.1 Basic information of Arfemia cysts

SERGH) R o R
m AE
B NN USA-SL-5 1280 2015  A. franciscana
21 KA USA-SL-40 1280 2022  A. franciscana
L2 lHH S KAZ-SL-28 53 2022 A. parthenogenetica
TR R4k RUS-SL-42 2000 2022 A. parthenogenetica
WBEE AP KAZ-SL-32 348 2019 A. parthenogenetica
BT L LA CHN-SL-65 1650 2018 A. parthenogenetica
B 3 i CHN-SL-71 189 2016 A. parthenogenetica
VU A4 CHN-SL-64 4 800 2018 Artemia sp.
DU A CHN-SL-84 4 800 2022 Artemia sp.
VU R CHN-SL-77 4443 2021 A. tibetiana
WEEE SRS CHN-SL-83 1500 2021 A. sinica
AN CHN-SW-77 3.4 2023  A.franciscana
TokkEh CHN-SW-49 6 2018  A. fianciscana
JotkEh CHN-SW-78 6 2023  A. fianciscana
i e CHN-SW-41 1 2017  A. franciscana
e CHN-SW-71 1 2020 A. franciscana
EARE CHN-SW-35 5 2017  A. fianciscana
EAREN ] CHN-SW-74 5 2021 A franciscana
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Fig.1 Results of high performance liquid chroma-
tographic analysis of guanosine nucleotides of Ar-
temia
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Tab.2 Retention time and linear regression equation of
guanosine nucleotide standard

Prdfit CREH S E])/min eIl pry
G 7.3 y=6x10"x +3.33 x 10° (R* = 0.998)
GMP 16.6 y=2x10"x + 10°(R* = 0.985)
GDP 21.9 y=6x10"x+3.93 x 10° (R* = 0.967)
GTP 27.1 y=3x10"x=3 x 10°(R* = 0.996)
GpsG 21.0 *
GpsG 34.7 *
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B MR A (18.29 £ 0.13) mg/g (F 3) , TR
JRFEIRVE N JG SRS 50 R ILAh , ASREIFAL I IR 1
IR Bt i IR TR AE N (P<<0.001) , D] 5 F
BRI & A — B FEBE 25 mi i H AL, Fh it
HEIN S5 H A IR S i A A K.
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Tab.3 Contents of guanosine nucleotides in different treated cysts of Artemia mg/g
RS G GMP GDP GTP Gp;G GpsG BT R
R 1.66 + 0.16* 0.01 +0.08° 0.09 0.003° 5.50 +0.20¢ 0.45 £ 0.02° 0.80 = 0.16° 6.85+0.27°
KE BB 0.17 = 0.002° — — 9.63 +0.32° 0.13 £0.03¢ 1.16 +0.09° 10.92 + 0.44°
Jii7e o 1.60 + 0.003* 2.07 +0.04* 1.47 +0.08° 6.34 = 0.005° 1.05 +0.003* 7.37 +0.02° 18.29 +0.13°
ANBESFAL Y B 0.33 +0.05° — — 7.25 +0.02° 0.11+0.01° 2.18+0.15° 9.55+0.17°

T —FOR ARG R T B R A — Y B R rp R AT B 225

23 ARARRANHPFEEZEBRNEE

RO 235 R 7 o OB R R S AT IR o Y o
TR 0.80% ~ 1.88% , Hrf 38 [E AR 1 i HL B A1
25 5 O T R b B S S AT IR & A, &
18 mg/g (& 4) o TR S HAZ TR, GpsG

GTP &y, Hrp7ESE ERE M v JUBp4E 10 A
AR GpsG Frid s, B S TAL TR Y ]
250 39.49% ~ 56.88% , A X FL i pi HUON B i
5, M (7.83 £0.16) mg/g.
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Tab.4 Contents of various guanosine nucleotides in cysts of different populations of Artemia mg/g
PSS G GMP GDP GTP Gp;G GpsG SR
USA-SL-40 1.60 + 0.003" 2.07 +0.04° 1.47 +0.08° 6.34 + 0.005 1.05 + 0.003" 737 +0.02% 18.29 +0.13*
KAZ-SL-28 1.31+0.01° 3.02+£0.14° 1.93 + 0.06 5.75 +0.34% 0.70 + 0.03°* 7.44 £0.11% 18.84 + 0.64*
CHN-SL-71 1.23 £0.01™ 1.55+0.12¢ 1.56 +0.33 6.25+0.42° 0.65 + 0.06% 7.83 +0.16° 17.84 +0.85"
CHN-SL-65 0.92 +0.01%f — 0.01 +0.01° 3.51+0.01° 0.45+0.01" 4.06 + 0.06¢ 8.02 +0.08°
CHN-SL-84 1.03 £ 0.01°% 437+0.17° 1.80 +0.01° 4.09 +0.02% 0.95 + 0.003® 3.15 +0.09" 14.35+0.11°
CHN-SL-77 0.68 +0.01% 1.99 + 0.42% 0.85 + 0.69° 5.26+0.24° 0.85 +0.12% 6.55 + 0.44°* 15.50 +0.74°
CHN-SW-77 1.13+0.01% — 0.91 +0.004° 7.34+0.18° 0.52 + 0.000 2¢ 5.64 +0.08" 14.41 +0.27°
KAZ-SL-32 0.87 + 0.06°" — 0.16 + 0.03° 3.23+0.10° 0.54+0.07° 4.07+0.112 8.00 + 0.09°
RUS-SL-42 1.02 £ 0.01°% — 0.14 + 0.002° 4.56+0.01 0.82 +0.01° 4.17 £ 0.06¢ 9.68 + 0.05°
CHN-SL-83 0.52 + 0.20¢ — 0.19 + 0.06° 4.29 +0.46" 0.53 £0.19¢ 6.61+1.18% 11.62 £ 1.77°
CHN-SW-74 0.57 £0.01¢ — 0.03 + 0.004° 4.27+0.02¢ 0.45 +0.001" 6.06 + 0.02%" 10.82 + 0.005
CHN-SW-71 0.90 + 0.30%f — 0.21 +0.03° 431+0.52¢ 0.71 £0.15%% 5.76 +0.18 11.00 + 0.88
CHN-SW-78 1.09 + 0.02% 1.61 +0.05% 1.54 +0.05 6.03 +0.03° 0.97 + 0.003® 7.36 +0.03° 17.50 +0.04*
T —FR AR AR TR R W — Y e AN TR R o L B 25 5
oWl 3 ~ 7 WS EIRER M K N aE S5 WK 4 Pk
5 Al 7 Sk T S R O, RN 2 2 -
. . N = 2020—2023
7N, Hirrerr R 2] (Al G A i 3 22 5 (P<<0.001) . JRNTY pen = 201520184
— SN e o0 e e 4
[Al— i R P BRI EGER) GpsG FEEER T 9 8t = —
FEGREAIRE (P<0.001) . = o V_‘
1
24 FELEHMGROERERNS S i |
XESE KR 4 42 0 Pk ot ﬂ [ﬂ
[ T BRI T AN, 25 BT 3 s, Horpres "km Twn x wew g
RN Hhi o o 45 A4
FORLLIA AT B 252 5 (P<0.001) . 11 AP ey '
GpsG 5 B LT 5 P (P<<0.001) , T7E AL HUEE _ o ‘ =
G E 2 [ e ER T S, B2 AEFEEENHSHRADHIPA GpG &
AHRAGHI £ Gp4Go 2 DA SCE FE R AR ) b HLB Fig.2 Gp4G content in cysts of five populations of Ar-

SLERAARL, BT AR R B R S AR S

temia in different storage years
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Fig. 3 Gp.G content in Artemia in different populations
and different developmental stages
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Fig. 4 Change of various guanosine nucleotide content in
Artemia at different developmental stages
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Fig. 5 Schematic diagram of the change of morphology ,
Gp4sG and GTP content in Artemia at different
developmental stages
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MR 4443 m) ) GpsG % a5 RIAFISCEE (I 1)
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RIRHLE, IF HBEH GpsG S i AIREAR, i BLBR A5
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A A Can R B4l ik | RSk A |, TIHFEE 21
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AN 1 R i T T IRRE 25 s U™ HOT & A A
AFEN T AT, T & ) FH 1% DG SR 2 S iy
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