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Tab. 1 Marker gene and primer sequence
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Gene Primer sequence (5—3’)  temperature size (bp)
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ITS CSMACAACGATGAAGRRC 59 520
RCAGC
TCCCDSTTCRBTCGCCVTT
ACT
18S TCYAAGGAAGGCAGCAGG 59 720
CGC
GTTTCAGHCTTGCGACCAT
ACTCC
cox-I CTRATTGGTGGTTTYGGNA 45 470
AHTG
CACTTCNGGGTGACCRAAR
AAYCA
185V9 TCCCTGCCHTTTGTACACA 60
C
CCTTCYGCAGGTTCACCTA
C
rbcL  TGTCTCAATCTGTAWCAG 55 660
AACGGACTC
TAARAAWGKYTCTCTCCA
ACGCA
ITS GCATCGATGAAGAACGCA 60
G
CTTTTCCTCCGCTTATTGAT
ATG
COI ATGATHGGDGCDCCWGAY 59 420
ATG
CCWCCHCCHGCDGGRTC
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(P<0.05), Ja 2R s 5l 22 R A R
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HAHER AL S, PR X 7 225 (18 2d), i i
SN G s H 45K 52 %, I B AL 23 45 K 2 Ik 73 W,
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J2 VU J2 2H RS, TR G ok 2= 285 52 J2 o 16 280 B UL B30t [t
ARG R R X A2, BOtE N A=
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Tab. 2 Body length and weight indicators of G. przewalskii

e, THRE TEGE TELE TRER
gzgt &Ufﬁfgt Mean Mean Mean Mean
1 }}’1 e surle) e body intestinal head body
engt numoer weight length length  height
m @ e em em) (em)
43.09+ 32.89+ 4.10+ 2.96+

18—19 9 7.91° 110° 023" 023°
5148+ 3600+ 444t 320+

2021 7 6.72" 158 032 020"
50—, 5924+ 3588+  475¢  3.58+
2250 767 2190 015 038

T [FISHO R AR T BN A FROR 22 57t 8.3 (P<0.05), T BEAH
[A) R R 72 AN B3 (P>0.05); S8 U4 35 DL F 38 Hobs 1 22
(mean+SD)

Note: Different shoulder label letters indicate significant
difference (P<0.05), and identical letters indicate no significant
difference (P>0.05); Experimental data are expressed as meantstandard
deviation (mean+SD)

AR, FA 2 AR G0 B A TR, R A
i R 28 B )2 1) i T PR R TR R 1) 45 0 o FEE 2 il P o
IS, EARIR A 1) B 2 ek (B 26), AT
R R P 86 2 465 0 22 5 5O B I (P<0.05), T
XEANGERREE T E . WUE A 2 5 0 R A
FEABL, FETC B S I S ) 22 5
24 DNALEBEMLERS

XoF T RE S 173 s P IR AR IE AT 18S rDNA
FlrbeL)7 5 mn@ =y, FE3R15443024 56 8T 51,
A BT B 261 bp, 587 I AR 6 1 £
A A A EE TSR, 197 %R
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Fig. 1 Results of intestinal SEM of G. przewalskii
a. 60%; b. 2000x; c. Hi fFforegut (10000x); d. 60x; e. 2000x; f .
fmidgut (10000%); g. 60%; h. 2000%; i. /& Frhindgut (10000%);
SP. 43 il fLsecretory pores; BC. MR 4 ffigoblet cell; SG. 43 f5i
fisecretion granules

K2 S5igwiehie i EHE e th 2 1)

Fig. 2 HE intestinal staining results of G. przewalskii
a. Fif7(40x); b. Hf7(40x); c. J5 [7(40%); d. 1 R ERIBOR L e. Wl = BRI £ 15 1 R BB OR8]
a. foregut(40x); b. midgut (40x); c. hindgut(40x); d. local amplification plot of the foregut; e. local amplification plot of the midgut; f. local

amplification plot of the hindgut
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Tab. 3 Fold height, fold width and Muscularis thickness in G.
przewalskii (pm)

73R =R i1)7 T Rk
Intestinal index Foregut Midgut Hindgut

El ] 701.89+£62.46"° 455.17+32.92° 286.19+£54.95°
Fold height

AR 52 54.84+15.46° 114.69+12.44" 165.83+12.75"
Fold width

WU

a b b
Muscularis thickness 189.87+5.05° 86.64+1.23" 84.94+12.82

e FATHR R bR BEAS Rl 7R 22 57 3 (P<0.05), = REAH
[F) 7R 22 S AN 82 (P>0.05); SEB0 B 8 AP B 8 v 22 (meant
SD)FE /R

Note: Different shoulder label letters indicate significant
difference (P<0.05), and identical letters indicate no significant
difference (P>0.05); Experimental data are expressed as mean+
standard deviation (mean+SD)

AKX B A1 AT OTURI 43 S Wi e, 345 3]
390311NOTU, 43 /43411 114104, 2824 H .
43540FE, 5990 @ 817N . & 3405 T
W, H. B B PR SRR Rh, H
fl Pl U 5 N Others T, 7811 7KF - 32 B DLGE 7Y
1] (Streptophyta, 53.73%)~ T34 | J(Bacillario-
phyta, 23.19%). 2 /& H1[J(Cercozoa, 6.67%)~ F&H

1 1 (Rotifera, 0.67%)F145%# [ ](Chlorophyta, 0.67%)
FNFE(E 3a); ENKT EFEE DL EE A (Bryop-
sida, 35.79%). #EiE 4 (Bacillariophyceae, 23.05%)+
T HFE Y 4 (Magnoliopsida, 18.03%). 454X
(Chrysophyceae, 3.36%)f1Bdelloidea(0.45%)%5 A+
(B 3b); 78 H K EFEZ LI 2 #E H (Cymbellales,
22.60%). &% H (Hypnales, 17.97%). %7k H (Ro-
sales, 17.97%)~ M H (Pottiales, 17.92%)F1Glisso-
monadida(3.39%)55 4 (Kl 3¢); FERIKF EFEELL
AL (Rosaceae, 18.03%). MEEFl(Pottiaceae,
17.99%). MM FL(Amblystegiaceae, 17.63%). 4
L5 FL(Chrysocapsaceae, 2.91%)fllHeteromitidae
(0.57%) 5 N E(H 3d); fEJR/KT EEZUAGE R
(Pottia, 18.03%) 1 [E E%i % )& (Sibbaldianthe,
17.86%)~ ILANVEEE )& (Campyliadelphus, 17.68%)~
Chrysochaete(2.93%) 1 Heteromita(0.57%)%5 N £
TEMIKT L £ L Cymbellales sp. TF-2014(22.61%)+
Pottia intermedia(18.02%). Sibbaldianthe sericea
(17.85%)~ Campyliadelphus chrysophyllus(17.67%)
FChrysochaete britannica(2.93%)% N+ .

Phylum Class
229 .
922% 0.21% = p__Streptophyta 0.17% * ¢_ Bryopsida
» p__Bacillariophyta 0.22%\ - . c_ll\BAaCIHa]r}OPh%ceae
= p__Cercozoa = ¢__Magnoliopsida
= p_ Rotifera %%zﬁ’ 17.65% = c_ Chrysophyceae
= p__ Chlorophyta 0. 4502 = c__Bdelloidea
= p__Chordata 0.64% = c__Actinopteri
= p__Imbricatea o = ¢__Trebouxiophyceae
= p__Arthropoda 3.36% = ¢__Oomycota
p__Tardigrada c__ Eutardigrada
= p__Endomyxa = ¢__ Chlorophyceae
Others Others
Order Family
= 0 Cymbellales = f_Rosaceae
= 0_ Hypnales = f Pottiaceae

= 0 Rosales

= 0 Pottiales

= 0 Glissomonadida

= 0 Chromulinales

= 0 Cercomonadida

= 0 Thaumatomonadida
o__Chlorellales

= 0 Parachela ¢ Eutardigrada

e Genus

=g Pottia
= g Sibbaldianthe
= g Campyliadelphus
= g Chrysochaete
= g Heteromita
= g Chlorella f Chlorellaceae
= g Hypsibius
0 = g Encyonema
0.15% g Pythium
=g Amphora
Others

41.90%

0.27% (579,

= f Amblystegiaceae

= f Chrysocapsaceae

= f Heteromitidae

= f Cercomonadidae

= f Chlorellaceae

= f Viridiraptoridae
f Chromulinaceae

= f Hypsibiidae
Others

Species
= s Cymbellales_sp. TF-2014
= s Pottia_intermedia
= s Sibbaldianthe sericea
= s Campyliadelphus_chrysophyllus
= s Chrysochaete britannica
= s Bdelloidea environmental sample
=s Heteromita sp. HFCC 924
= s Hypsibius_sp. DNA-DT-39
s Encyonema_silesiacum
= s Pythium sp. P19510
Others

3 EFERTT A T

Fig. 3 Taxa of the top ten levels of abundance
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i N I Y RN N TR L Y B i
6] (1) B O 2R, FRATDOT LA T] T J& 1 & 43 960K
PRI U T VL AT, DNAZE 26T 1
W e 285 B oR TR B = FERG DY M 4 Rk, fE
M. B BHEAKF B BRI 5 R
R, WMLATTEEE FE REYEHEE,
HEZEDBEMEY AR TMREZ . SR
KA 4), K s Ry T F EAFE A X
TN, FEEN I EAFEKEE H NG H, X
FIAEY N £ EAAIEEHR H ATE H, KeEH 32
AL FERN B RLAI 25 82 R, W EE H L5 M EER}, 351k
H A3 %A, I8 H 3 2RI RR Ton
AN AR 32 B FE U400 5 JE AN A A R, A EERL
HIE R aE)E, I EER] 3 2055 &S J8 e 8% )8,
Wk R E AR E B EAVE R SRR, T
BHEFEYIHJE, TONEHEIE NS R, IR E 1
$& Campyliadelphus chrysophyllus, 4 ff #% J& B 54
R, e )R X EAHET 88 R Entodon rubi-
cundus, M\ Jg fL45 Pottia intermedia, 16185 )& &
$& Pseudocrossidium replicatum, H & E5 5. )& B35
Sibbaldianthe sericea, {AZ % % J& BLFE U ALTHZ %
¥, YHBEMAZBFEZYHANMAS, EEIE
LA A 5 AN NG O VAN eV LA S
H A H, 507840 & 2 HE M B i H A Thalas-
siosirales; #7245 # H = ZAFHH 25 R AT unclassi-
fied_o_Cymbellales, fit # H 45 FIREEFR}, 1 E 5
H T ZALFE /) E#FL, Thalassiosirales 3= £ 3 Ste-
phanodiscaceaefllSkeletonemataceae; Hr 25 8 £} 4= %
BLFE N 22 5 JB A 25 ¥ )8, £ unclassified o Cym-
bellalestffig unclassified_o_Cymbellales, #F{R

Bryopsida (35.79%) I

Magnoliopsida (18.03%) I

Sueptophyta (53.73%)

Bacillariophyta (23.19%) Gt
Bacillariophyceae (23.05%)

p_unclassified_d_Eukaryota (11.14%) Chrysophyceae (3.36%) =l

Cercozoa (6.67%) '71mdass|ﬁedJ7Cﬂcozna (6,62%).

Bl F AL DenticulaF Nitzschia, 75 BHLHE M
7% J&, StephanodiscaceaeflfifiDiscostella, Skele-
tonemataceaetLFE B A Jm; N L2 5 J& 1 B AL HE Y
HLPG P 22 JERVER R P 22 38, M S e R e R I S
L5, ¢ unclassified o Cymbellalestd$5 Cymbel-
lales sp. TF-2014, Denticula/t 45 3 4 14 4, Nitzs-
chia £ BLAFEPIGZE TV 8 M Nitzschia pusilla, %
8 T EL S Chaetoceros peruvianus, Discostella¥:
HAL¥EDiscostella sp. HYK0210-A2F1Discostella
stelligera, ‘B 5% 8 ¥ EAFEH % B (K 4RI 4, H
H“unclassified” N L7315 B HIFRIC)
3 itig
31 FEHRERKSHK. AECENXR
T AR A T R 2R RO R e e A
kK, BHEHET, LH, Sl FELE, NES
505 T, 3 B AR I R e S A, W KR
AT P P AN B I 0 2 2 i), S P
FUHL R B R 1 0 2 i e, B e MR R SR i
K, et m RN T, AR R i E K
FEBR T BRI A, I AHARE . RS,
228 5P VAR T U AR A KR AE B e, B A
R IR K R 9% &R, 1 & BDME A 1 R A K S R B
W A . AR RS 45 R EoR, K
FHIE I & AR K Bz 0], A B AR A0 B A I, HLd
oA A R E A . AR RN K 2 18] A
KFR, Gh W3R B T WA AR AN AE Rk R4 K 2 ]
FELER LR IR R, Tl K T 25 B 5 AR = R A
A, AR BT AR AL, FER I — € I I 1 5 4
TR ZR, MEKSHKEENRRSE B RN ZE

Hypnales (17.97%) I Amblystegiaceae (17.63%) I Campyliadelphus (17.68%) I

Entodontaceae (0.14%)
Brachytheciaceae (0.07%)

Cratoneuron (0.07%)
Entodon (0.14%)

Pottiales (17.92%) I

Rosales (17.97%) I

Cymbellales (22.6%)

Bacillariales (0.16%) —

Thalassiophysales (0.15%) —
Cocconeidales (0.10%)

Chronmulinales (3.15%)
Cercomonadida (0-89%) =
Glissomonadida (3.39%) =

Hypnaceae (0.06%) —

Pottiaceae (17.99%) I

Rosaceae (18.03%) I

Cymbellaceae (0-21%)
Catenulaceae (0.15%) —
Bacillariaceae (0.16%) —
Achnanthidiaceae (0.09%) —
Chrysocapsaceae (2.91%) =
Chromulinaceae (0.23%) —

Cercomonadidae (0-31%)
Heteromitidae (0-57%) =
Viridiraptoridae (0.23%) —
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Fig. 4 The four dominant phyla consist of class, order, family and genus level mainly composed of Sankey chart

Homalothacium (0.04%) —
Platygyrielia (0.04%)

Pottia (18.03%) I

Pseudocrossidium (0.04%)

Sibbaidianthe (17.86%) I

Comarum (0.12%) —
Drymocailis (0.05%) —
Encyonema(0.20%) —
Denticula (0.09%)
Amphora (0.15%)
Achnanthidium (0.10%) —
Chrysochaete (2:92%)~mm
Urostipulosphaera (0.06%) —
Spumella (0.57%)
Ochromonas (0.06%)
Eocercomonas (0.05%)
Paracercomonas (0.14%) —
Neocercomonas (0.04%) —
Cercomonas (0.02%)
Heteromita (0.57%) =
Bodomarpha (0.14%) —
Orciraptor (0.09%) —
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Tab.4 Main food composition of G. przewalskii based on 18S rDNA and rbcL macro barcode analysis

[TPhylum ZNClass H Order A} Family J&Genus i Species
BEREYT  HEE4Bryopsida K &% H Hypnales T RIRosaceae MEEJ&E Pottia Pottia intermedia
Streptophyta X FHHEIN 7% H Rosales &£ F Pottiaceae HEEEEE Sibbaldianthe sericea

Magnoliopsida J\#¥ H Pottiales Mg Sibbaldianthe Campyliadelphus
c_unclassified p_Strept 2% #¥ H Grimmiales ~Amblystegiaceae AR BE chrysophyllus
ophyta +=74% HBrassicales  Z5#¢#}Entodontacecae  Campyliadelphus [l | RS 8
FARIZNPinopsida AA HPoales HHER 254% J& Entodon Comarum salesovianum
SERREN Gnetopsida < H Apiales Brachytheciaceae A% 2K )@ Comarum — Entodon rubicundus
G REERN JEJH H Gentianales JKEEF Hypnaceae B8 JE Cratoneuron V- Fi ¥ Cratoneuron
Polytrichopsida A R#¥ H Orthotrichales A #¥ £} Plagiotheciaceae Drymocallis Silicinum
Zygnemophyceae h EE## H Dicranales  #5#¥FlHylocomiaceae {tHi## )& |45 #$ Entodon
¥ 24 Andreaeopsida += 1t R Brassicaceae  Pseudocrossidium Slavescens
74 Cycadopsida KEEERIGrimmiaceae [H] Wi B Drymocallis arguta
&N Homalothecium Pseudocrossidium
Jungermanniopsida P4 6 replicatum
Platygyriella Homalothecium
philippeanum
W] RN M¥Z5 3 H Cymbellales 1725 % FlCymbellaceae g_unclassified o_ Cymbellales sp. TF-

Bacillariophyta Bacillariophyceae £ H Bacillariales

f unclassified o_

Cymbellales 2014

c_unclassified p_Bacill Thalassiophysales Cymbellales W 2235 & Encyonema 78 B WV PN 42 3

ariophyta FHE#: HNaviculales  #FIR# Rl Bacillariaceae XUJE ¥ J&Amphora Encyonema silesiacum

it R 2N Cocconeidales Catenulaceae Achnanthidium 565 XUE i Amphora

Coscinodiscophyceae o _unclassified p P #ENNaviculaceae 414 ¥ J& Denticula copulata

JaAT BN Bacillariophyta Achnanthidiaceae Gomphonella JE B4 1 5 Denticula

Fragilariophyceae Thalassiosirales f unclassified p g Nitzschia f kuetzingii

[A] 749 Mediophyceae  Fragilariales Bacillariophyta Bacillariaceae Gomphonella olivacea
Cymatosirales Stephanodiscaceae Fistulifera Achnanthidium
fEHH &M ¥R} Fragilariaceae Discostella pyrenaicum
Chaetocerotales Staurosiraceae I ESE B Mayamaea WiNiZE . # Nitzschia

amphibia

Fistulifera pelliculosa
Discostella sp.
HYKO0210-A2
Achnanthidium
minutissimum
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["JPhylum ZNClass H Order AlFamily J&Genus FSpecies

p_unclassified_ c¢_unclassified _d_ o_unclassified_d_ f unclassified d_ g_unclassified_d_ s_uncultured_eukaryote
d_Eukaryota  Eukaryota Eukaryota Eukaryota Eukaryota Chrysochaete britannica

4% 40 Chrysophyceae {743 H Chromulinales 4> 32 %} Chrysochaete s_uncultured_alveolate

G 1% 49 Oomycota o_unclassified ¢ Chrysocapsaceae g unclassified ¢ _Chrys s_uncultured_Chrysoph

FEBEEN Chrysophyceae &R ophyceae yceae

Synurophyceae J& %% H Pythiales Chromulinaceae J& 75 )& Pythium s_uncultured stramenop

¥ 74X Xanthophyceae Ochromonadales

f unclassified ¢

g_unclassified_f Ochro ile

8 /118 #MIchthyosporea 7 H Peronosporales Chrysophyceae monadaceae Pythium sp. P19510
2L 2N Ichthyophonida J&5 B £} Pythiaceae Y5 JBPhytophthora s _uncultured_Spumella
Dinophyceae ek H KR Spumella Spumella sp.
FLAR AN Mischococcales Ochromonadaceae Astreptonema s_uncultured_freshwater
Eustigmatophyceae o_unclassified ¢ 5 # F}Peronosporaceae K7 ¥ 5 J& Ochromonas ~_eukaryote
Bigyra Xanthophyceae Eccrinaceae Urostipulosphaera s_uncultured_marine_eu
TR 2N KHR#: H Eustigmatales f unclassified ¢ Xanth karyote
Phaeothamniophyceae ophyceae
BE R
Ophiocytiaceae
22 2 ] c_unclassified p Cerco o unclassified p Cerco f unclassified o Glisso g unclassified o Glissos uncultured Glissomo
Cercozoa zoa zoa monadida monadida nadida
Thecofilosea Glissomonadida f unclassified p_Cercozg unclassified p_Cerco s_uncultured Cercozoa
Cercomonadida oa z0a Heteromita sp. HFCC
Tectofilosida Heteromitidae Heteromita 924
Cryomonadida Cercomonadidae Paracercomonas Heteromita globosa

o_unclassified ¢ _Theco Viridiraptoridae

Bodomorpha Cercozoa sp.

filosea f unclassified o_Tectof Orciraptor WA28p82t6LS

W 72 U H ilosida Eocercomonas Paracercomonas

Phaeoconchia Rhogostomidae g unclassified f Cerco oxoniensis
Sandonidae monadidae Cercozoa sp. B140
Allapsidae Neocercomonas Orciraptor agilis

f unclassified o Cerco Cercomonas

Bodomorpha sp. HFCC

monadida 925

p_unclassified c¢_unclassified o_unclassified

f unclassified

Cercozoa sp.
MARGLISS

g _unclassified s_uncultured

BhshYi]  Bdelloidea o_unclassified ¢ Bdellof unclassified ¢ Bdello g_unclassified ¢ Bdello Bdelloidea
Rotifera i ZMMonogononta  idea idea idea environmental sample
Flosculariaceae Filinidae = #e & Filinia Bdelloidea sp. MS-2017
Adinetida Flosculariidae Lacinularia Bdelloidea sp. R1B
Philodinida i Bl Testudinellidae  Testudinella Filinia terminalis
JiF Uk HUH Ploima Adinetidae Adineta Lacinularia flosculosa
e BlHLecanidae Anomopus BLBLES W Testudinella
Jie#e £l Philodinidae  FE#EJE Lecane patina
Ptygura Adineta vaga

Anomopus telphusae
Lecane bulla
Ptygura longicornis
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INTESTINAL MICROSTRUCTURE AND DIETARY ANALYSIS BASED ON
MACROBARCODE OF GYMNOCYPRIS PRZEWALSKII

CAI Wei-Jie"?, ZHANG Cun-Fang', LI Ke-Mao’, HAO Jia-Hui"?, QIN Min-Xin"’, GUAN Hong-Tao’,
GAO Qiang', LIU Dan', NIE Miao-Miao', JIA Jun-Mei' and QI De-Lin'
(1. State Key Laboratory of Plateau Ecology and Agriculture, Qinghai University, Xining 810016, China; 2. College of Eco-

Environmental Engineering, Qinghai University, Xining 810016, China; 3. Qinghai Provincial Fishery Technology Promotion
Center (Qinghai Provincial Fishery Environment Monitoring Center), Xining 810012, China)

Abstract: As a national second-class protected animal, Gymnocypris przewalskii is a unique indigenous fish that plays
an extremely important role in maintaining the biodiversity and ecosystem stability of Qinghai Lake. After long-term
adaptation to plateau extreme environment, Gymnocypris przewalskii has formed the characteristics of tolerance to hypo-
xia, low temperature, high salt and poor nutrition, however, due to the global temperature rises, the temperature of
Qinghai Lake has been gradually increasing year by year, which causing changes of the habitat of fish. In this study,
scanning electron microscopy and hematoxylin-cosin staining (HE) were used to observe the intestinal microstructure
of Gymnocypris przewalskii, and its dietary characteristics were analyzed by DNA metabarcoding. The results showed
that the histological structure of the foregut, midgut and hindgut of Gymnocypris przewalskii was clear and the diffe-
rence was obvious. From inside to the outside, it was composed of four layers: mucous membrane layer, submucosa
layer, muscularis and serosa layer, however, due to the lack of muscularis mucosae, only three layers of membrane
structure were visible under the light microscope. The researchers observed that intestinal cavity gradually decreased
from foregut to the hindgut. The height of mucosal fold decreased significantly (P<0.05), and the width of mucosa fold
increased significantly (P<0.05). The number of goblet cells, secretory pores and secretory granules also decreased. The
results of 18S rDNA and rbcL gene DNA metabarcoding sequencing showed that 51656 OTU were obtained from the
intestinal contents of Gymnocypris przewalskii. After removing the sequences of fish, bacteria, archaea and fungi, a
total of 39031 OTU were identified, representing 43 phyla, 114 classes, 282 orders and 435 families. At the phylum
level, the main phyla are Streptophyta (53.73%), Bacillariophyta (23.19%), p_ unclassified d_Eukaryota (11.14%),
Cercozoa (6.67%), p_ unclassified (1.93%) and Rotifera (0.67%). At the class level, the main classes were Bryopsida
(35.79%), Bacillariophyceae (23.05%), Magnoliopsida (18.03%) and Chrysophyceae (3.36%). At the order level, the
main orders were Cymbellales (22.60%), Hypnales (17.97%), Rosales (17.97%) and Pottiales (17.92%). At the family
level, the main families are f unclassified o Cymbellales (22.46%), Rosaceae (18.03%), Pottiaceae (17.99%), Amblys-
tegiaceae (17.63%) and Chrysocapsaaceae (2.91%). It could be seen that the main food components of Gymnocypris
przewalskii are Bryopsida, Bacillariophyceae, Magnoliopsida, Chrysophyceae, Cercozoa, Rotifera and unidentified spe-
cies. In all food groups, Streptophyta, Bacillariophyta and Cercozoa species are the majority, accounting for a rela-
tively large number. To sum up, the intestinal structure of Gymnocypris przewalskii has its own specificity and the com-
mon characteristics of omnivorous fish, and the DNA metabarcoding feeding analysis results also confirmed that Gym-
nocypris przewalskii belongs to omnivorous fish. Phytoplankton, zooplankton, benthic animals and many currently un-
known species of food could be used as its food, feeding range is extremely wide, which is mutually adapted with its in-
testinal structure. This study provides a scientific basis for artificial breeding and further protection of Gymnocypris
przewalskii by elucidating its intestinal structure and feeding characteristics.

Key words: Intestinal structure; Scanning electron microscope; HE staining; Metabarcoding; Feeding habits; Gym-
nocypris przewalskii
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