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7T RGE G, KA R AL — B RS Z R ML 2R &1 5 5 A STER A LT, i
N T AR B S AR T (R AL, T ARIE 1M I — AN B A b AR W R T SO Bl Thalassiosira allenii var.
striata X. H. Guo, Y. Q. Guo & Y. Li. 1ZA M5 JFASFH (1)L AR AEIE AL, X HIAE T el g B A harsd
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BEIERN U MT. allenii var. striata X. H. Guo, Y. Q.
Guo & Y. Lio
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Fe2% WA (Light microscopy, LM)WE %2 : 1 HY
0.1 mL AL T-XF H A K B, 5 T30 B3R
B, A BB (Olympus BXS3)HEAT 1l
731 (Differential interference contrast, DIC) M %2,
F 48 FHOlympus DP27%0h5 5 HL 41 8, 7EOlympus
CellSens B FIRHUENGAE B . T EMEERFE N HT
PRFIEE AR

14 HL 4% (Scanning electron microscopy, SEM)
WS WA mL Ak T £ AE K B ) SR, 7% 223
B, OIMANERB KRR ECE IR B R, A
15min/c Ay, BARKS [ AR A L & &1 22 m
2, AL EBRA LR . RIEMANKEK, B E
24h, W3 BIE, BN KK, Qi 2 K3 2
. 20 mLyE S 23 D0E B R AL J5 KRR &,
fLAE3 pum ¥ Millipore L JE, FriglE H SR T )5,
F kT HL R UG T-SEMAE il & b, P w45 J5 B
A B T B (Zeiss Ultra 55) 347 M2 A14A
Mo FEMEREA RE R RS FeHM
FEILE. FREMBLE 5.
13 DFERZRFESW

R FH B R WS AR T B8 A K R B 4 i, 2
DNA""., FIH IF [ 5] #)SSU-F A 1 5] #SSU-R™
F G A% WE A /N T 2 2 A 2 [X] (Small subunit riboso-
mal encoding gene, SSU) 174, F H IE [/ 5| #)
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Tab. 1 List of T. allenii monoclonal strains established in this

study
BR&R 53 B 1 R KA (1] FEN
Strain code  Isolation location Sampling data  Collector
MC308 =55 2015.03 TR
MC309 Sy 2015.03 L3373
MC334 HH 2015.03 TR
MC346 B 2015.04 FRAED
MC519 T 2015.09 L3373
MC533 HE 2015.09 TR
MC545 H 2015.09 SRR
MC549 HH 2015.09 L3373
MC558 Kik 2015.09 TR
MC561 Ei 2015.09 FRAED
MC566 JZ17] 2015.09 L3373
MC598 HH 2015.10 TR
MC1406 F 2015.10 FRAED
MC1476 HHE 2015.11 TR

DIR-F!" 1 52 11 51 #7D3B-R" ™ 14 120 1 7 H 4
i3 3 [X (Large subunit ribosomal encoding gene,
LSU)HID1-D3X 54 . PCRF=#yi% g r3E4W)
B A IR A B AT A4 AT 7 . SR B B 2 AEY)
FiARAE B O (NCBI) T #7515 B,
FILTEAS AR 38 4E AR LR I SSURLSU
MG B o iz I BioEdit# {3547 7 21 1 LL o A
RN, B T-MrModeltest 2.3 11501, 1 B 5 5 o g5
R ZH, SR 55 B FIRAXML-HPC2" “FiMrBayes
3.2 g 3t g5 R ALSA B (Maximum likelihood, ML)F
DU 2 48 & & ¥ (Bayesian inference, BI).
ML 411 B £ {E (Bootstrap test) i3 & 71000

2 #R

21 ETESEHFUENVSEE
S B AR B SR, R4 LA
HEEAR R A RRE SR A — 2, (BB AR B
BER, FERINZTEMSNA TG, AT ok sE
Bk R RPN R, AR R R —(T.
allenii group 1, JoFe S NI SUESE 1)1 3AG T B TR
“(T. allenii group 11, H 7 EMMBEEM)). T K5
BTN N T A FRAE AT ] EE A .
VAR HEFE 2R — RPN ST S
Takano "', Hasle ™, st e F o4 —5L.
Y Mo m] Y R R AR . SR EAR5.8—16.6 um.
Fo I FLEC R DI ZOR B CotRHE S . Fe 2 —44
fLat. BHINHREZFRIMANFREGELRE. X
IR R — AFE6 MR R, MC334. MC346.
MC545. MC558. MC598FIMC1406.
AP RE R B 5K — RS
fEFEA—B, FEX AR TEAA ML, b
RIRA] I, B N0 pm N 30—404% . AR EE
FERTE ALFESAMK R, MC308. MC309. MC519.
MC533. MC549. MC561. MC566F1MC1476.
22 ETEBAEEEMRZZESH
2t SSUFFFI LS, A T & Ja 7 i i17534
SSU 7 Fl B 2t A, A ST 3 37 1) 3AR g B AR R
(MC309. MC346. MC533. MC558. MC566.
MC1406F1MC1476)5 5 [E Pk RHM991688 H A5 5¢
A A0 E BB A, AR 22 F g .
SSURG K B M (B D] W, K — 5288 RAE
A — A3 b, BoR2AN BB BN E VISR S
LSU rDNA R Gt kK B W (& 2) 87w, KiF— 5K
BE AL — 2 (BPP>0.90), TR IL 2 32, 8RER)
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AF525667 Lampriscus kittonii
——— KC284712 Roundia cardiophora

0.50

—— DQ514864 T. gessneri

KT3

DQ514847 Porosira glacialis

«| AF374478 T. guillardii
DQ514875 T. guillardii
67+ AY485445 T. weissflogii
* DQS514879 T. weissflogii

47147 T. weissflogiopsis

«~ DQS514858 Cyclotella atomus
_*[r DQ514851 C. striata
0.62 * DQ514861 C. menegheniana

i' AY485452 T. pseudonana
DQ514862 T. pseudonana
|— AY 684962 Skeletonema subsalsum
*

0.50]

|

a=0.67

b=0.82

0.77]

¢=0.75

K1
Fig. 1
than 0.90 are shown with an asterisk)

S AR

2788 2R

R ESCR .

HM991673. MC334,
MC346. MC545. MC558. MC598FIMC14067%

«~ AY 684968 S. japonicum
\_*E AY684941 S. grethae
AY684952 S. pseudocostatum
AJ810858 T. tenera

0.6a AMO050629 T. hendeyi
|EO 74DQ514865 T. anguste lineata

DQ514866 T. nodulolineata
DQS514873 T. aestivalis
DQ514888 T. pacifica
AJ810857 T. concaviuscula
DQ514892 Detonula pumila
— DQS514885 T. punctigera

06 5DQ514894 Bacterosira bathyomphala
@514868 T. eccentrica

HMO991691 T. eccentrica
- DQ514884 T. gravida
—— AJ810855 T. delicatula
DQ514874 T. antarctica
— DQ514882 T. minuscula
«) DQ514876 T. minima
DQ514886 T. nordenskioeldii
«] AM235383 T. profunda
0.77 AJ810859 T. curviseriata
HM991693 T. mala
— DQS514867 T. angulata
MC558
MC346
MC1406
+| HM991688
MC533
MC566
c MC1476

MC309

IN934691 T. hispida
HM991692 T. lundiana
—— DQ514883 T. tumida

1%

1S

0.77

0.2 substitutions/site

ST AZHA /NI ZESSU nrDNARIAE (¥ I 2R G (B E K T70.90 1 2 5 20R)

Molecular phylogenetic tree inferred from sequences of SSU of the nuclear IDNA (Bayesian posterior probability values greater

I T EIS56 AN LSUBMAE h, 248 2 (8] 47 114> 2

B EMERMLSUF 4], MC308. MC309.
MC519. MC533. MC549, MC561. MC566F]
MC14763 /K B A e MR KLSURF ). F T &5

B, L 2 M0.01.
2.3 FTMEIA

BTN KR A BN 2 AR &S 224 AL,
LG —BIISSURFSIE B> 7 ARG AL E
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AB430629 Lampriscus kittonii
DQS512396 Porosira pseudodenticulata
KC284704 Roundia cardiophora
DQ512413 T. gessneri
DQS512428 T. weissflogii
DQ512424 T. guillardii
KT347147 T. weissflogiopsis

| DQ512429 T pseudonana
_‘_*E DQ512398 Cyclotella menegheniana
DQ512409 C. sp.

0.75r7 DQ512414 T. anguste-lineata
0.59 DQ512434 T. mediterranea
0.67 DQ512415 T. nodulolineata

* DQA400578 Skeletonema tropicum
*|[ DQ512450 S. japonicum
* DQ512449 S. menzellii

HM991686 T. tenera
GQ219686 Planktoniella sol
HM991677 T. lundiana
DQ512437 T. minuscula

r DQ512433 T. gravida

0.74

a=0.89 - DQ512432 T. tumida
b=0.73 0.57 DQ512435 T. punctigera
c=0.88 " HM991676 T eccentrica

c
DQS512423 T. antarctica
I_{fDQ51241 9 Shionodiscus oestrupii var. venrickae
*1DQ512441 Sh. ritscheri

0.68] [HM991674 T. concaviuscula

<« HM991675 T. curviseriata
" ‘|_VLDQ512425 T. minima
M *-DQ512436 T. nordenskioeldii

|{:DQ512416 T. angulata

DQS512444 Bacterosira bathyomphala
JQ995464 T. hispida

by TI{;DQ512422 T. aestivalis
k|

DQ512438 T. pacifica
DQ512442 Detonula pumila
—— HM991678 T. mala
MC519
MC566
MC1476
MC308 I
MC533
MC309
MC549
MC561
M 346
MC1406
MC334
MC545 I
M 558
HM991673
MC598

1%

|

0.2 substitutions/site

B2 BT MR KIEALSU nrDNA D1-D3# R DU R Gt (B S E K T0.90F & 5 2R)
Fig. 2 Molecular phylogenetic tree inferred from sequences of LSU of the nuclear rDNA (values of BPP greater than 0.90 are shown with

an asterisk*)

(BPP>0.90), HATIANASCE K 1440k R 2 Jg NSRRI 2y, UL AE R RGN 2 A, A A A
VARHES . (ERANGIE SR, LT R & FLE R 3 AC g e ?
LSUR G5k &, 0 7n AR BE N S AF 422 2o 55 AR I B S SCHIR 1 X, 3RAT TR B
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JRAESCHRIF RS S e G S AFAE, SR AL BIRR
WA BoRMaUEsty, R ATHN 1R — 2
R EACHFREIRT. allenii. JHE 5 WA AR BE
BRI FRIESEA — 2, XL T RGME. %
JE& B2 R AR AE AR SCE ST 84N PR R H e AR E B,
DA R R R A A B4 — SHISSUMLSUFE 41,
AT FERE 0] DUy — A JRSL R 73 2 B
fio F34b, H T2 KM AA e —BUISSUFA,
PAKLSU R i - B/ A% FE E.(0.01), FRATEEI
K IS AR NI AL T, AR g Bk M S
T. allenii var. striata.

AL B BU% Bl Thalassiosira allenii var.
striata X. H. Guo, Y. Q. Guo & Y. Li var. nov. (KR

[—1I)

Formal diagnosis: This variety shares the main
morphology with var. allenii, and is distinguished by
marginal ribs at the valve edge.

Type locality: Jiaozhou Bay (36°07'32.3"N,
120°24'31.6"E), Qingdao, Shandong Province, Yel-
low Sea, P. R. China.

Holotype: Permanent slide of acid-washed ma-
terial of strain MC533, deposited at the Marine Dia-
toms Collection of South China Normal University,
with number assigned as PS36.

Isotype: Glutaraldehyde-fixed material of strain
MC533, deposited at the Marine Diatoms Collection
of South China Normal University, China, catalog
number F-MC533.

Live strain: MC533 deposited in the Laboratory
of Phycology, School of Life Science, South China
Normal University, China.

Habitat: Marine, planktonic.

Known geographic distribution: Dalian, Qing-
dao, Xiamen, Zhanjiang, Qionghai, Hong Kong, P. R.
China; Mexico coast of Pacific.

Etymology: The name refers to the structure of
marginal ribs at the valve edge.

2 i B AR I, BT RS A A I ) R R A
(Bl T -1—3). 4Hf7erin LAY, Bi211—25 um,
PN AR 1 R AN E L e AR (R T -2). 4l
I S, S5 7—10 pm, SEHMIMEELR, 74
AL AR G R (B T -3) 0 52 FLELYI ZARHE 51
(R T -4—6), 10 umN 11—224>. FLECH SR
Hfi = ALa, 24N Tl 2 17 T2 1) AL, £ N FEim
BAMSLIHRE o rh SR £L A A T R 5 il (&
Ji 1 -6) ST FLEUR/INEEAAALL, 728 A LA

No FEEE2—AHALE, 10 pmN21—324 . FE
AT E R BRI (B T -6, B I1-3). FEMiT
kb BN SCRER, A EFINEEE T -6),
TG AN LB 1 -7). AP5Eim ] W5 2 AHAD
FILAS e R FLE, B sem i B (ER 1 -4), B
HeSE T AN B B (B 1 -6). B 1B RS0 iR (A
i 1 -4y R IT-2), F5 9 B ANE 450, FE a4
BBl FL(PE AR 1T -4), 25 FEARE10 pm N 6—94 . FegkAb
BHINERREMI-1. 2), bR R MT
BRGg, NMTHA G RFERM(ERIT-1. 2,
5). EBRERIMVERBEM -1, 5). TELA
(R =14 3. 5), Y8 RIRal (BRI -
3), % B NEE10 pmPI30—405% .

RN FFHOA T HR(E R IT-5. 6). 7
A SR ST X 380 5—6AT AU HES (1 FLEL, i
B X O TEALIX, 4 R L
To B2 SEAT SR A — AT AU AR AL
4L, B ERAEL0 um N 67—T70 . A4
5, RIFLAtEEH .

AEBE EVETR AR .

I3 AR BRASK BT (9OH). HHOH). BT
O L EEHALH), BFERHEIRE WEH)HA 4
i o
3 Tig
3.1 XEHEERMN TS R ML B R

TEFEASSAFAE b, RiBUSFh 5 JF AR F s A — 5,
HAEINPRICFER. I RE RIS 175
JE T FEFN B 7o SRR 52, DL R )26 i 0o IR HEF1
e FLEcsE . W Z (A TR A A AL TR 3R 15 7
T RASFE, TR RARTFHISSURGH, I8 2
FEXT A2 ILSU R GLb, M8 Fih 5 J5 AR Fil (1) Ak 2
YIRAE—2(BPP>0.90), ¥ UGRS3, Boanpi
Z IR BN BB ELG KR T Z A X B R E
IAAIIE RGBT A TE . eSS 2515
FAEXNT AR FILSU R GEpd I 30 E, P9 BLOA T il
RO 3, (BARAFE— B B 2 5. T2
Z MR 2 WA, LA 58 4 —EU I SSUF 41,
AL N BN 2 B B EME R R . FR ST
SURFIE IR T, DL B2 R 2 B/ NILS U 4y
A TS 38 4% 0 5 (0.0 1), K5 X1 43 g 6] — 4 A
TP F B A&

3.2 BhEMTERHERMN S A FIRT

TE g4 i Jm P Fh B I R, eGS0 HAE N
B AR, N 45 R i 55 (T, noduloli-
neata)~ HMALIGHEEE(T. punctigera)~ 1015E5E (T,
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lundiana) F %215 2 4% 8(T. andamanica)®53) A
FaE R g haugs it sk, i — ity
FEEM R A B R G M AU as 1, Wy 2 e e
TiE, BIH0 R (T, binata) NF-HEEEFE(T. minu-
scula) P 331G 5E (T, fragilis)%" %, Hasle™
PAFRZk MUK IX 3 34 M5 e S AR A M, SEAEBR
ST N S 52 2 I 80 55 W T A St S b 2 1) £
DXARFAE o DAAE R T8 1) 3248 38 4 e e S M 2L
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JRARM A W BRES Y S rE R, XA
S5 R HE— DI T 5SS M SUEE K 2 A g Rk, W]
CAAE Dy i B 0 ok ) 25 5 AR RS
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bR 1 AR IR AR R 2 A, I — e il R
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NG5 (T aestivalis)~ 1% I #E(T. angulata)~
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pacifica) Ul e R EBWFEEE(T. hispida). EA1IEA
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ML (R 2) RGISTERINALE "R AR
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B(K 2), J5HE AR POR A, I BIEERiT
B5T s, AT AR, X LERHAIE 35 R L T 34 e v
[ G
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Tab.2 Morphological comparison of T. allenii var. striata and allied species
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THALASSIOSIRA ALLENII VAR. STRIATA AS A NEW VARIETY IN
THE GENUS THALASSIOSIRA CLEVE

GUO Xiao-Hui, GUO Ya-Qiong and LI Yang

(Guangzhou Key Laboratory of Subtropical Biodiversity and Biomonitoring, College of Life Science, South China Normal
University, Guangzhou 510631, China)

Abstract: Thalassiosira Cleve is one of the most speciose marine diatom genera, that has been globally distributed. To
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assess the diversity of the genus Thalassiosira species, monoclonal strains were isolated and established from Chinese
coast. The morphology was observed by using a light microscope (LM) and a scanning electron microscope (SEM).
Sequences of the large subunit (LSU) and small subunit (SSU) of the nuclear rRNA-encoding genes (rDNA) were ob-
tained to form a phylogenetic relationship. Among 14 established Thalassiosira allenii (T. allenii) Takano strains, mor-
phological variation was found involving some with and without marginal ribs on the valve edge. After comparing with
the original description of 7. allenii, the strains without marginal ribs were assigned as a type of 7. allenii, and those
with marginal ribs were proposed as a new variety, T. allenii var. striata. Morphological divergence was supported by
molecular data as well. On the phylogenetic trees inferred from both LSU and SSU of the nuclear rDNA, accordingly,
T. allenii was clustered with var. striata, and formed as sister groups (Bayesian posterior probability (BPP) > 0.90),
demonstrating their firm relationship. SSU sequences are totally identical, without any different base pair, between
these two varieties. However, 11 different base pairs among 556 LSU base pair, which used for analysis, could be
found, and divergence of distance among them is only 0.01.

Key words: Thalassiosira allenii var. striata; Morphology; Phylogen; Thalassiosira allenii
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Plate Il Thalassiosira allenii var. striata

Plate | Thalassiosira allenii var. striata
1—3. LM; 4—7. SEM. 1. #f4k; 2. 5¢TM; 3. PR 4. 4h5Ei
;(y‘lh. @1_3, *ﬂ?R:ZO pm; E4‘ 5, *E‘Rd‘ pm; 6\ 7, */]?R:I pm )’::_:’L‘é%ﬂjjéi, 4. V\]%ﬁi‘iﬁ‘%, 5. %Em&%%, 6. %% 1—6,
FrR=1 pm
1—6. SEM. 1. Rimoportula and marginal fultoportulae on external

1—3. LM; 4—7. SEM. 1. Colonies; 2. Valve view; 3. Girdle view;

4. External valve view; 5. Internal valve view; 6. Central

fultoportula on external valve; 7. Central fultoportula on internal vavle; 2. Rimoportula on internal valve; 3. Marginal ribs; 4.

valve. Fig. 1—3, scale bars=20 um; Fig. 4, 5, scale bars=4 pm; Fultoportulae on internal valve; 5. Girdle view and valve mantle;

Fig. 6, 7, scale bars=1 um 6. Enlargement of the band. Fig. 1—6, scale bars=1 um



