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Tab. 1  Strain collection information and GenBank accession
number
R b g KRN
! ; : Collection
Species Strain Location date
BEER S25D5 HEIRITAER/R 2020.7.31
Euglena agilis TR, K KE
Carter
B SHNUS48A2 kg1, 2020.9.22
Euglena TR A T
gymnodinoides  SHNUS63D3 _E i, 2020.10.27
Zakry$ DI =N
HE PR SHNUJ-1 LifgT, L¥gIE 2019.11.6
Euglena jirovecii Ny =K/l
Fott SHNUS26B2 gyl &4 /K 2020.7.31
VET, YEK KIS
2 T TR SHNUQ25AS g7, Va8 2021.8.9
Euglena mainxii /N |
Deflandre
SRR SHNUQ20B1 Hft &V,  2021.8.1
Euglena retronata W2
Johnson SHNUQ20B5 Hifi& i, 2021.8.1
A 2 [l
B R SHNUIm2V ¥ 1i, 78 2020.8.19
Euglena splendens LN
Dangeard SHNUQ24C1 g7, #5375 2021.8.8
SHNUQ25C1 ki, K3EW  2021.8.9
IR SHNUQ20B3 Hif& i, 2021.8.1
Euglena stellata NN
Mainx
R TR SHNUQ26C1 Lifgi, JE1lii  2021.8.9
Euglena BT A A A
pseudostellata SHNUS22B6 ;jﬂgaf Jgﬁjéj}ﬁ 2020.7.31
Zakry$ et Kosmala S, SR
WA SHNUQI2A2 Fifgii, FifgfE  2021.6.23
Euglena undulata Wyl
Kato SHNUQI2B2 LifgTh, Lifgfd  2021.6.23
Lyl

12 BEFEE

{5 FH 't - 2485 (Carl Zeiss Inc., Hallbergmoos,
Germany)it 1T M S 4R AR, 32 B SR HFAE A ER I
TR RIS K BITER RIS, FF X B K
ANEATIE(E 1),
1.3 EDNAREL. ¥ ES5NF

15 FH 10% 1) %54 B4 JIE Chelex 100(3 3 %) 42 X
BT A 1% 97 5 0K 10 SUDNA, 3 % % #% 1) 18S rDNA
(~2000 bp). 28S rDNA (~1000 bp). 16S rDNA (~
1000 bp)#F123S rDNA (~2000 bp)FHATH HEFIMF .
HERERGIY. RNIRE Y B EEHT RS
By % [ (7% 2)o PCR7=Hik 146 K HE R RHE 24 7

(7 _E3), FTABI 3730XLIN = BGHAT I, 4B 7%
13 2 )T 51 ) _F A% 2 GenBank.
14 RS LEWHRE

AW AR B A6k . IR P & Euglenaria
Linton, Karnkowska et Kwiatowski 64F . L\ #f i J&
Euglenaformis M.S.Bennett & Triemer 28 . R #i7
J& Colacium Ehrenberg 1¥k . [ # i J& Cryptoglena
Ehrenberg 2%k ¥ 2 & J& Strombomonas Deflandre
2%k WL JE Trachelomonas Ehrenberg 28k JiE
JE 8 J& Monoomorpha Mereschkowsky 28k . L IR 7
J& Discoplastis Triemer 2Pk . %) 25 #iL8 J& Flexiglena
Zakry$ & Lukomska 2k 65L& J& Lepocinclis Perty
20K F e #R 7% J& Phacus Dujardin 28k SR H 8 R Gt K
R

FT A 17 51 )\ GenBankH ' £, ¥ F BioEdit/¥
BISYHHRAE H  Clustal W AT HL "> '), Mg
e 5 5 19 7 1 (<200 bp). K ELXT JE T A S A
MEGAG6.05 14, 7B AH R AT AR R 741 ik
J& B 7 515\ Sequence Matrix 3k 4, ¥ T 2K #E ()
18S rDNA. 28S rDNA. 16S rDNAFI23S rDNA
R AT, B 5 A8 B PhyloSuite v1.2.20 e g
ModelFinder v1.6.81% # /¥ 51 & o L4 \(3% 3), LA
i BB RHE A 9 5126 R, A HITQ-TREE v1.6.8% T
BORSRIER 8 245k & WY, {8 FiMrBayes v3.2.6

*2 EEPCRyIEFMNFSIES

Tab. 2 Primer for PCR amplification and sequencing

FE K] GIkVEZ S Gkl Bk
Gene Primer name Sequence Reference
18S rDNA 18S5 CAGTGGGTCTGTGA [11]
ATGGCTCC
18S3 CGACGGGCGGTGT
GTACAAGT
28S rDNA 28SFn  CTGTTTAATTGAAA [12]
CCCAGC
28SRn  ACGACGGTCTAAA
CCCAG
16StDNA  ¢pSSU-F TTGATCCTGGCTCA [13]
GGATGAACGCT
cpSSU-R  CAAGGAGGTGATC
CAGCCGCACCTT
23S rDNA 23S AF  ATAAGCTTCATTGT [14]
CRARAGG
23S R TATGCTTTCAGCAG
TTATCCAC

R3 HMERZLEMHSRNELERSY

Tab. 3 Substitution model obtained for each gene sequence

IR i % DU $: IR AR
Model selected Bayesian Maximum Likelihood
16S rDNA GTR+F++G4 GTR+F+R8
23S rDNA GTR+F+I+G4 GTR+F+R8
18S rDNA GTR+F++G4 TN-+F+R4
28S rDNA GTR+F+I+G4 TN+F+I+G4
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S5 TE AR T80, T35 16 AR
JE W Ah g9 BRI Ja Hh BB G Sk R AR = B IR
R o, SOWEE R To v B (AR A 73 2, I h
W8 B HAb ZIE 7 3, SRS RAE WA 1—2.
2.1 FISFEHHE

BB 1A—E)

Euglena agilis Carter, Ann. Mag. Nat Hist. 218:
240, PL. VI, fig. 62, 1856; Gojdics, Gen. Euglena, p.
135-136, PL. 1, fig. 5, 1953.

AMMLR PRI, 722 (K 1B—C), i st 215
FEIR, A, 5o (Bl 1D); £13.0—21.6 pm,
3610.2—16.5 pm, KB L L0 R K 20K A
AR, 24, H A B VE R $H I R A%, B 4 0 5
ERIZ(E 1B); BIVERY B 0 TR AR #E T RS AT
i, G A RACIR, BlVEMRIEEERE 2 (& 1D—E).

AL THE

oA BT,

P s TR 7| N == 7)) N S NN 471 N |
AR B

BRRBRE(E 1F—G)

Euglena jirovecii Fott, Preslia 25: 150, figs.
b—c, 1953.

MR R, 5K 1G), T shit 2 74

T (B 1F), P4 i 8 b 18] %, Ja i |, SRR K
24.8—45.0 pm, % 13.6—21.8 pm, F i HLLL (0K
MR, 24N, B BTk B 2 A%, BITE Ry 85
PR ST (] 1G); BITE R L9/ B BIER T ; R3S
AT, BIVERY RIACE 2510 2

A BYE . THEE.

5 (R N A B

| Ah 73T BRI o

BIEARE(E 1H—K)

Euglena undulata Kato, J. Jpn. Bot. 58: 238,
figs. 1-3, 1983; Zakrys et al., Eur. J. Phycol. 48: 260-
267, figs. 7-8, 2013.

MR AR, 58 1K), T shi £
B, W o B 18] AR, S I R R (B TH); K
23.8—35.9 um, % 16.4—21.8 um; F i HLL (&K
PR, Bt BITER B R A%, BITE RO BRI .

AL Wi .

W B,

| Ah 73 At BRI

BABRE(H 1L)

Euglena gymnodinoides Zakry§, Nova Hedwigia
42:508-510, PL. 1I, fig. 2, 1986.

MR, 52T, Wi LYY, W
bl A, S a0 0T AR A0 5 A R OIR (B 1L);, K
42.3—60.2 pm, 5 18.1—21.4 ym, FJfRBLL ik
PR, Bty @ E by 45 0 5 % BIE RN /N
[ BT «

K1 IR R AT BT AL

Fig. 1 Morphological characteristic of five Euglena species

A—E. BEERBER TSR, A, BUERE AL, B. BUERE M QR R); C. AT P BUHERREE; D—E. BUEREA KR
AMERPRES; F—G. BB IREREEAESRRAE; F. 3P AL S, G. BB IR EE Y (3 AR (7 2k ); B—K. BB AR RIS HFHIE; H. B8
BB A TS I—K. AT P HBAREE, & ki B B RITER R L. BE BRI AR 3, M—O. JE 4B KL SR M. &
ARARRBEI AL RS N. A T-20 2 AR S5 48 #R35E; O. AR h IR AR . A5 X=20 um

A—E. Morphological characteristics of E. agilis; A. cell morphology of E. agilis; B. chloroplast morphology of E. agilis (arrow); C. me-
taboly cell of E. agilis; D—E. E. agilis in bad condition, F—G. morphological characteristic of E. jirovecii; F. cell morphology of E.
Jirovecii; G. chloroplast morphology of E. jirovecii (arrow); H—K. morphological characteristic of E. undulata; H. cell morphology of E.
undulata; I—K. metaboly cell of E. undulata; L. cell morphology of E. gymnodinoides; M—O. morphological characteristic of E. retronata;
M. cell morphology of E. retronata; N. E. retronata at division stage; O. metaboly cell of E. retronata. Scale bar=20 pm
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Wor e Bl

[ Ah 70 Afi - BRI o

JEARE(E IM—O0)

Euglena retronata Johnson, T. Am. Math. Soc.
p. 12, fig. 41, 1944.

AR PR, 52 TE (B IN—O), TiF s =
GIEEIY, 1w 2 CIR, 5 R 20 IR (B 1M);
£:21.1—40.9 pm, 759.4—20.4 um; £ i BLL 40 4
ARRECIR, 24, AREA; BEHRY /N

R, PEBE ) LANMEAT PR, A2 KRS ZE I, 4 I
A2 TN ERR (K 10).

AL Ik

B A A HA

B oA BRI S 2T S8

ERRE(E 2A—0)

Euglena stellata Mainx, Arch. Protistenk. 54:
159, fig. D: a, 1926; Zakry$ et Kosmala, J. Phycol.
45: 464-481, figs. 1: p-q, 2009.

MR ITRIK, Z (K 20), Firshief R8I

B2 DUREREER AT B TR AL

Fig. 2 Morphological characteristic of four Euglena species
A—C. BRBEIIVSRAL; A, BERREOAMIRIE; B. BIEHEA ORI ), C. 2% i B RBRE 15 D—E. 2 iR
JEASHFE; D. 2 Wi I IE A, E. BT 102 50 TR, F—H. SUR TR AR BE B AL ; F—G. 2% TP I3l B RS H. 02
TEREE A2, 1K OCHIRREE KR AR AE, H7 Sk IR IR BEHES 0 3R 0 1 OGHIRREE AL 3, J—K. AT (KL I RREE, i

ko HRN=20 pm

A—C. Morphological characteristics of E. stellata; A. cell morphology of E. stellata; B. chloroplast morphology of E. stellata (arrow); C me-
taboly cell of E. stellata colony; D—E. morphological characteristic of E. mainxii; D. cell morphology of E. mainxii; E. metaboly cell of E.
mainxii; F—H. morphological characteristic of E. pseudostellata; F—G. metaboly cell of E. pseudostellata; H. cell morphology of E. pseu-
dostellata; 1—K. morphological characteristic of E. splendens; 1. cell morphology of E. splendens; J—K. metaboly cell of E. splendens.

Scale bar=20 um
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BRI, W sm B P a4, JE itk AR (B 2A); F—FE R e A BORL P (B 2B); Bl R 2/ NBUREIR .
$£:19.3—37.1 pum, %£10.9—16.7 pm; K KL ¢ A Ik .
FHETE, 14, REAK, %EVHJJ:@%EﬁWP‘U B oA =

=]

1.00/100 Euglena adhaerens strain Songdang 042007 A
Euglena carterae strain SAG 1224 22
Euglena mutabilis strain SAG 1224 9b

1.00/100

Euglena deses strain SAG 1224 19b
Euglena jirovecii strain MI08
Euglena jirovecii strain SHNUJ-1 %
1.00/100 Euglena jirovecii strain SHNUS26B2%
Euglena agilis strain S25D5 %
Euglena gracilis strain SAG 1224 5 25
1.00/100 Euglena longa strain UTEX 512
1.00/100] Euglena undulata strain MI 03
_'_?uglena undulata strain SHNUQI12A2 %
1.00/100' Euglena undulata strain SHNUQ12B2 %
Euglena clara strain SAG25 98
1.00/100 [ Euglena gymnodinoides strain SHNUS48A2 %
Euglena gymnodinoides strain SHNUS63D3 %
1.00/100 | Euglena cantabrica strain SAG 1224 40
Euglena cantabrica strain SAG 26 93
Euglena cantabrica strain SAG 1224 25
Euglena pseudoviridis strain SAG 1224 17¢
Euglena viridis strain SAG 1224 17d
1.00/10I9|Euglena granulata strain ACOI 921
Euglena granulata strain ACOI 919 Euglena
1.00/|00|—Euglena granulata strain UTEX 2345 TR
Euglena geniculata strain 1224 4b
1.00/100  Euglena retronata strain SHNUQ20B1 %
Euglena retronata strain SHNUQ20BS5 %
Euglena mainxii strain SHNUQ25A5 %
1.00/100 r Euglena laciniata strain SAG 1224 31
Euglena laciniata strain SAG 1224 8¢
Euglena sociabilis strain ACOI920
Euglena pseudochadefaudii strain MI00
Euglena stellata strain SAG 1224 14
Euglena stellata strain SHNUQ20B3 %
Euglena schmitzii strain CCAP 1224 17g
Euglena pseudostellata strain ACOI2956
Euglena pseudostellata strain SHNUQ26C1 %
Euglena pseudostellata strain SHNUS22B6 %
Euglena tristella strain Yeonhwaji 091407 B
—/— Euglena iea strain SAG 1224 30

0.69/91

1.00/100

1.00/100

1.00/101

1.00/100

0.67/72

1.00/98

0.97/94

1.00/9211 00/94
Euglena splendens strain cp110601

Euglena splendens strain SHNUJm2V %
Euglena splendens strain SHNUQ25C1 %
1.00/100 * Euglena splendens strain SHNUQ24C1 %

1.00/100 /— Trachel armata ACOI 1323

Trachel hispida strain UTEX 539

1.00/100 Euglenal ia anabaena strain SHNUQ27B4
—| b

strain SHNUS24B2
1.00/100
1.00/100 Euglenarta caudata strain SHNUQ25A4
1.00/100 0.87/54 Euglenaria caudata strain SHNUS60A3
. 1.00/100 1.00/100 ,—Euglenaformispmxima strain SAG 1224 11a

Eugl ‘mis proxima strain SAG 1224 11b
1.00/100 I:Euglenaria clavata strain SHNUJmd
0.96/8 Euglenaria clavata strain Wollyang110406A

Euglena archaeoplamdtata strain Bibong 1004042 - — — — — — — — — — — — — — — - 1
EUG]TENA‘CEAE 1.00/100 Str acumi strain Heontang090509C
BEER

0.51/- 1.00/100

Str borystheniensis strain S10
1.00/100 —— Cryptoglena longisulca strain Seungun081409P
Cryptoglena pigra strain CCAP1212 1
1.00/100  Monomorphina pyrum strain ASW08010
L Monomorphina pyrum strain Hongseong0708040
Colacium mucronatum strain SAG 1211 1
Euglena velata strain Gahang 033107B — — — — — — — — — — — — — — I
Discoplastis adunca strain ASW08039
1.00/100 Discoplastis gasterosteus strain UW2171Wos

ﬂ|——Flexiglena variabilis strain UW16720ra
1.00/100 Flexiglena variabilis strain UW1687Ur16

1.00/100

PHACACEAE
i R

Lepocinclis fusiformis strain Sondang060709]
Lepocinclis ovum strain SAG1244 8

Phacus orbicularis strain ACOI996

Phacus acumi strain SAG1261 7

1.00/100{ 08777

1.00/100
—0.01

K3 E:T18SrDNA. 28S1DNA. 168 tDNAFI23S tDNA/T HIBL G E I RGK B W
Fig. 3 Bayesian phylogenetic tree based on combined nuclear SSU, nuclear LSU, plastid SSU and plastid LSU rRNA sequences
AR A S H DU 0B, 2345 R BT R R B R AR B R SRR DU TR I . SCRFRAR T 50% BT A R, <08, A
WETC P A T 2 2R

Support values >50% for all analyses are shown on branches as follows: Bayesian posterior probabilities (BA)/maximum likelihood boot-
strap values (ML). ‘" denotes <50% support for that analyses at that node. Sequences of our culture strains are followed by stars
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BP0 i TR 7 NI T =371 N [ S N S NN
VAINEE 7)1 8

RTTHHRE(E 2D—E)

Euglena mainxii Deflandre, Ann. Protistol. 1:
138, 1928; Gojdics, Gen. Euglena, p. 85-86, PL. 7, fig.
2,1953.

MR IR, 52T, T st 5 95 H T 551
(K 2D); firm 5K, 5 im#iR, fLKOvRER) . &
HIR 24 K:57.6—81.4 pm, 5537.1—42.7 pm; F i
Bean Rk RREDIR, B E B, BIVEhi 2Bk
EEFEFR, 28 2 (K 2D—E).

HEET: M,

WA B

ERP7 0 o FH A7)

WEFLARE(& 2F—H)

Euglena pseudostellata Zakry$ et Kosmala, J.
Phycol. 45: 464-481, figs. 1: h, w, 2009.

MR IR, 52T, T st 5 95 HE 7 55
FEIE, Wi W) 78, Ja v S A0 R IR (4 2H), (4B R
AR AL R, Wi v AR [, S ] ORI (18] 2F—
G); £:35.5—63.8 um, $511.1—23.5 um; R HLELL;
OREETY, EARA T ORE DO —RENEH
WURL 5 BIE R R 2 BURCIR . FEEF AR T, W)
il 55 B TR AR T S R AEAR A (X 77

A I

B TR TN A B

oA W .

FEEARBREE (K 21—K)

Euglena splendens Dangeard, Le. Botan. 8: 165,
fig. 9, 1902; Karnkowska-Ishikawa et al., J. Phycol.
49: 616-626, figs. 1: k-n, 2013.

MR BRI, SR T8 2)), i B 5
T, BB, J5umirde, 2 RR(E 2D); K41.1—
84.6 um, $23.6—53.2 um; i B4, (R KT
WK, W R LA AR N IR e (] 2K). R
PR BB 2 T2 8 8 R (1 2 L8R5 e R &2 O
T, FE MR s Ak F 1A B S KT A i 0 ) 3K O
RIVERRL, A RCRS I A M5 2.

A W WL B

WA B

S D TR N 2 S N S NG /NN
P B
22 RELEN

LU AR R I T SN RRE, SRR R I —
K3Z(1.00/100) #RJELLT#REAL )50, MARGEK
BT LA R, BRERENZ RS BRZEW

FhAr T E1—E5%3 3, E6FIET4r 30 &0 8 — N e
&

KA FC R IO/ Hh MR Bl R o) A 7R
E2. B4MIESH XN o Horp, HE QR L . B4 4
B PBE RN B 7 AT AEE2 43 3(1.00/100),
203 SRV Bl 4 B A A S B R A, T i
B R 2, B ERAHPIR . A FT R AR B P AR I IS
BRIEE(1.00/100)5 >k H 5 [E KB (E. jirovecii strain
MIO8) RN —3L, 31G T = M SCRFZ(0.98/96) .
AR ) 5 S TR SBE T i T Ak 7 5, SRR R
BT (1.00/100) 0 PR A T A ] A0 98 0 4R 32 01 =2
5k H 3 E B (E. undulata strain M103)5 N —
X, SCFFR1.00/1000 K H A F A FE KA R
PR R AR R U S5 T E243 S (LR, 43 S SC R
41.00/100.

Ji5 A RN 2 v TR AT T B4 3(1.00/100),
253 SRS B Rl A0 B R A B R T, R R
AR, 5 i T AR B ROIR, 6 F AR RN R e R R 2 R
1o AT R IR S AP i 5 2 v B s 5
=3, A5 T E = I SCRF%(1.00/98)

SETERRTE . 0L TR R R R0 G B R U 2 o A
TEE593 3(1.00/98), %73 3L 75 W Fh 41 B 12 & e
TE B AL TR, 95 i A R DA, 600 3R 1 B T B 0BR e HE
F 2R, AR AR S m R B, m R R O
BUBURLIR o AN AR AL B TR 5 ok B 48 1)
AR (E. stellata strain SAG 1224 145 N—3Z, 315
TR R AR 2(1.00/100) . AT RV )
5 Wk 400 TR R 38 (1.00/100) 5 Kk 1 %5 [ 1) 35 £k (E.
pseudostellata strain ACOI2956)5F N — 3, L FF &R
91.00/100. 't BIRREE I 2 A7 T E5 93 SC 1) 355, K
H i T = AN R 388 T 7K AR 1R 5 A (1.00/100) 5 5k
F S5 [E [ AK (E. splendens strain cpl10601)5 N —
%(1.00/100).

3 g

TEXTER AR IEAT I 70 SR 7 b, iR JE )
Fih— B2 B UOGTERT R, W AR I T A& SRR
PR RBHT 8. R EA, MR WhfLEE
JFR AT T 48 R 0 4 2 MR T8 I v 23 g e ™ 22,
TEAE o FF B SR ORI IT R KR
J&, MR BT 2 AR, Linton2g™”
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MORPHOLOGICAL AND MOLECULAR PHYLOGENETIC STUDIES ON NEW
RECORD SPECIES OF EUGLENA IN CHINA

JIANG Xiao-Die"’, ZHU Wei-Ju', PANG Wan-Ting’ and WANG Quan-Xi_

(1. College of Science, Qiongtai Normal University, Haikou 571127, China; 2. College of Life Sciences,
Shanghai Normal University, Shanghai 200234, China)

Abstract: Euglena, a common group found in freshwater, belongs to the phylum Euglenophyta. Although E. viridis
was observed by Leeuwenhoek as early as 1674, the genus was officially established by Ehrenberg in 1830. To date,
167 species of Euglena have been reported worldwide. Skvortzov conducted extensive surveys on Euglenoids (includ-
ing Euglena) in China (especially in Northeast China) in the 1920s and 1930s. However, the most comprehensive study
of Euglena species in China was documented in the book “Flora algarum sinicarum aquae dulcis Tomu VI Eugleno-
phyta”, published in 1999, reporting a total of 62 Euglena species (with 12 species removed in foreign studies). Since
then, studies on the classification of green Euglenoids in China have decreased, often mentioned within investigation of
phytoplankton communities. In this study, 16 strains of Euglena species were collected and cultured from Shanghai,
Heilongjiang and Gansu provinces. Morphological characteristics of all strains were meticulously observed using opti-
cal microscopy. Each strain was isolated, purified and cultured at the same time. Algal DNA was extracted, and four
molecular sequences of each strain were amplified. Phylogenetic trees were constructed by using Bayesian method and
maximum likelihood method. Employing both morphological and molecular biological methods, we identified nine
species: E. agilis, E. gymnodinoides, E. jirovecii, E. mainxii, E. retronata, E. splendens, E. stellata, E. pseudostellata,
E. Gymnodinoides, and E. undulata. The morphological characteristics of all species were described in detail, and the
phylogenetic position of each species was defined. All of these species were discovered in China for the first time.
Despite the abundance of fresh water resources in China, there has been a scarcity of taxonomic studies on Euglena
species. This study provides morphological and molecular biological data on nine newly recorded species in China, yet
there remain more species awaiting discovery. The exploration and discovery of Euglena species will provide support
for the study of the Euglena monophyly and the biodiversity composition of green Euglenoids in China.

Key words: New record; Morphological characteristic; Molecular data; Fuglena
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Appendix 1  Relevant sequence information downloaded from GenBank in this study
BRS
7“_’;?4] g B Eéﬁ GenBe?ﬁlj;zession
pecies Strain 18S rDNA 288 rDNA 16S rDNA 23S rDNA
it J& Colacium Ehrenberg
Colacium mucronatum SAG 1211-1 AJ532441 KT304894 EU221482 EF525388
K48 J8 Cryptoglena Ehrenberg
Cryptoglena longisulca Seungun081409P JQ356762 JQ356784 JQ356809 JQ356831
Cryptoglena pigra CCAPI1212-1 AJ532437 JQ356786 EU221483 EF525364
B JE DiscoplastisTriemer
Discoplastis adunca ASW08039 AJ532453 KJ158185 FI719650 FI719714
Discoplastis gasterosteus UW2171Wos NONE NONE MT591621 MT591600
#% 8 Euglena Ehrenberg

Fuglena adhaerens Songdang 042007 A KT304822 KT304903 KT305046 KT305129
Euglena agilis SHNUS25D5 OR602935 NONE OR602924 OR602934
Euglena archaeoplastidiata Bibong 100404-2 FJ719610 KT304906 FJ719659 FJ719716
Fuglena cantabrica SAG 1224 40 AJ532413 KT304909 EU370500 EF525315
Euglena cantabrica SAG 1224 25 AJ532412 AY523020 AY 626047 EF525316
Euglena cantabrica SAG 26 93 AY 626065 NONE AY626048 EF525314
Euglena carterae SAG 1224-22 AJ532406 KT304910 EU373477 KT305131
Euglena clara SAG25.98 AJ532423 DQ140114 EU750707 EF525326
Euglena deses SAG 1224 19b AJ532409 KT304911 AY626043 KT305132
Fuglena geniculata 1224 4b AY070249 KT304915 AF289241 KT305133
Euglena gracilis SAG 1224 - 5/25 AJ532426 NONE NC001603 NC001603
Euglena granulata ACOI 921 AY626062 JQ398652 AF289242 KT305136
Fuglena granulata ACOI 919 EU370491 NONE EU370510 NONE
Euglena granulata ACOI UTEX 2345 AJ532422 NONE EU370511 NONE
Euglena gymnnodinoides SHNUS48A2 OR601783 OR601794 OR601756 OR601769
Euglena gymnnodinoides SHNUS63D3 NONE NONE OR601757 OR601770
Euglena jirovecii MI08 FJ719607 KT304904 FJ719652 EF525322
Euglena jirovecii SHNUJ-1 OR601784 OR601795 OR601758 OR601771
Euglena jirovecii SHNUS26B2 OR601785 OR601796 OR601759 OR601772
Euglena laciniata SAG 1224 - 31 AJ532420 NONE EU221487 EF525296
Euglena laciniata SAG 1224 - 8c AJ532421 KT304919 EU221488 EF525295
Fuglena longa UTEX 512 AF112871 AY130223 NC002652 NC002652
Euglena mainxii SHNUQ25A5 OR601786 OR601797 OR601760 NONE
Euglena mutabilis SAG 1224 9b AJ532405 KT304922 AY 626044 KT305137
Fuglena pseudochadefaudii MIO00 AY523033 KT304923 EU370509 EF525303
Euglena pseudostellata ACOI2956 NONE KT304925 EU370507 KT305139
Euglena pseudostellata SHNUQ26C1 OR601792 OR601804 OR601764 OR601778
Euglena pseudostellata SHNUS22B6 OR601793 OR601805 OR601765 OR601779
Euglena pseudoviridis SAG 1224 -17¢c AY523037 NONE EU370498 KT305141
Euglena retronata SHNUQ20B1 OR601787 OR601798 OR601761 OR601773
Euglena retronata SHNUQ20B5 OR601788 OR601799 OR601762 OR601774
Euglena sanguniea SAG 1224 -30 JQ281806 NONE JQ281802 EF525309
Euglena schmitzii CCAP 1224-17g AY626063 NONE AY626049 NONE
Euglena sociabilis ACOI920 EU750715 EU624024 EU750710 NONE




s
75343% TR 7;;** GenBeTl;kia;:Zession
Species Strain 18S rDNA 288 rDNA 16S rDNA 238 IDNA
Euglena splendens cpl110601 FJ719613 NONE FJ719662 EF525307
Euglena splendens SHNUJm2v OR601789 OR601800 OR601763 OR601775
Euglena splendens SHNUQ25C1 NONE OR601802 NONE NONE
Euglena splendens SHNUQ24C1 OR601790 OR601801 NONE OR601776
Euglena stellata SAG 1224-14 AJ532419 KT304930 AF289244 EF525304
Euglena stellata SHNUQ20B3 OR601791 OR601803 NONE OR601777
Euglena tristella Yeonhwaji 091407 B FJ719614 NONE FJ719664 FJ719718
Euglena undulata MI 03 DQ140148 KT304932 EU221486 EF525324
Euglena undulata SHNUQ12A2 NONE OR601806 OR601766 OR601780
Euglena undulata SHNUQ12B2 NONE OR601807 OR601767 OR601781
Euglena velata Gahang 033107 B NONE NONE KT305051 KT305145
Euglena viridis SAG 1224 -17d AJ532417 KT304934 AF289248 FJ719719
HR 44 % J& Euglenaria Linton, Karnkowska et Kwiatowski
Euglenaria anabaena SHNUQ27B4 OM891635 OM891557 OM865822 OM865841
Euglenaria anabaena SHNUS24B2 OM891637 OM891559 OM865824 OM865843
Euglenaria caudata SHNUQ25A4 OM891639 OM891561 OMS865826 OMS865845
Euglenaria caudata SHNUSG60A3 OM891642 OM891564 OM865829 OM865848
Euglenaria clavata SHNUJmd OM891645 OM891566 OM865832 OM865851
Euglenaria clavata Wollyang110406A F1719617 KT304940 FJ719669 FJ719722
R J& Euglenaformis Bennett et Triemer
Euglenaformis proxima SAG 1224-11a DQ140147 NONE NONE KT305151
Euglenaformis proxima SAG 1224 - 11b DQ249878 NONE AY 626050 GU904026
A SR Flexiglena Zakry$ et Eukomska
Flexiglena variabilis UW16720ra MT591633 MT591651 NONE MT591593
Flexiglena variabilis UW1687Url6 MT591634 MT591652 MT591614 MT591594
fi%FL. 7 J& Lepocinclis Perty
Lepocinclis fusiformis Sondang060709] KT304833 KT304952 KT305067 KT305161
Lepocinclis ovum SAG1244-8 AF110419 IN603873 AY221726 EF525352
e ¥ J& Monomorphina Mereschowski
Monomorphina pyrum ASW08010 JN603858 IN603906 IN603946 JN603983
Monomorphina pyrum Hongseong0708040 FJ719623 IN603910 FJ719679 EF525359
Jil #R 7% J& Phacus Dujardin
Phacus acuminatus SAG1261-7 AJ532481 KF744102 EU221501 EF525337
Phacus orbicularis ACOI1996 DQ397670 KF744125 FJ719685 EF525338
[¢ W25 J&8 Strombomonas Deflandre
Strombomonas acuminata Heontang090509C KT304844 KT304965 KT305080 KT305172
Strombomonas borystheniensis S10 DQ140131 KT304971 FJ719699 FJ719740
PR E )& Trachelomonas Ehrenberg
Trachelomonas armata ACOI 1323 EF999904 KT304981 EU221508 KT305176
Trachelomonas hispida UTEX 539 FJ719643 KT304988 EU221513 EF525375
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