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Islam Mohammed Mafizul (Bh#%)

oSummary of Researches
1. Cryopreservation of sperm for the near threatened species Rana kobai and
observation of mature offspring produced by cryopreserved sperm

Summary: [ have conducted an experiment to develop sustainable technique for
cryopreservation of sperm for Japanese land frog. Although this technique is well established
for Xenopus laevis or Silurana tropicalis, there has not yet established technique for Japanese
land frogs. I have conducted cryopreservation experiments to preserve the sperm of the Amami
Brown frog (Rana kobai) using the low cost cryopreservation technique. I have preserved the
sperm in -80°C freezer thus avoiding any use of liquid nitrogen. I have got a maximum of
around 86% fertilization rate which is rare with cryopreserved sperms. I have got success with
the sperm preserve for maximum 40 days by confirming fertilization and successive embryos.
The embryos got by using the frozen sperm went through normal development and
metamorphosed within the similar time compared to the control. I have also rear them until
maturation and found that compare to control offspring obtained from cryopreserved sperm
have individuals of both sex, normal growth and normal maturity.

Methods: At first several males were dissected and testes were brought out to an Eppendorf
tube containing L-15 medium and calf serum and L-Glutamine to get the sperm suspension and
they were immediately mixed with ice clod Cryoprotectant and the equally distributed in several
thin walled 500pul tube. The tubes were then transferred in the Styrofoam box and immediately
moved to a -80°C deep freeze for further use. During the breeding, I injected several females
with Bullfrog pituitary and the ovulated eggs were fertilized with the frozen sperm as well as
fresh sperm as control. The degree of development were count at each stage namely fertilized
eggs, tail-buds, hatchlings, feeding tadpoles, 30-days- old tadpoles and metamorphosed frogs.
The water temperature was maintained 18°C and the tadpoles were feed with boiled spinach
where the metamorphosed frogs were fed with live cricket. 1 have checked the mature
individuals after they become 2 years old as they usually mature by that time.

Findings: I have found a maximum of 65% fertilization rate using the frozen sperm and I could
fertilize the eggs with the sperm frozen for 24 hours to 40-days. I have checked the motility and
physical shape of the sperm after thawing and noticed they are motile and many of the sperm
are intact shape. Most importantly to confirm the performance of the cryopreserved sperm I
observed the development of eggs fertilized with frozen sperm and compare them with the
control. I have noticed that they develop without any abnormalities and took almost similar time
compare to the control one. Even the metamorphosed frogs that come from the cryopreserved
sperm go normal feeding and grown up in similar pattern. I have also found that the frogs
obtained from cryopreserved sperm include both male and female and they got maturity as the
same level that of the control.

35



2. Induced breeding technique of Japanese Rice Frog (Fejervarya kawamurai) by using
chemical stimulant Amphiplex instead of costly frog Pituitary Gland (PG) extract

Summary: I have done an experiment for hormonal induction of spawning in the Japanese rice
frog (Fejervarya kawamurai) by using a combination of Gonadotrophin-releasing hormone
(GnRH) agonist and Dopamine antagonist termed as AMPHIPLEX (Trudeau et. al., 2010). The
most common inducing agent until now for artificial breeding is Bullfrog Pituitary Gland which
involve killing of frogs and not commercially available now- a-days. So we try for alternative
inducing agent that might be useful for frog breeder as well as researchers I was able to get
partial success as female ovulate when both male and female are injected and kept together but
no female responded when I keep female separately.

Methods: I have collected many mature male and female individuals of F. kawamurai from the
paddy fields in Higashihroshima during the breeding season. Two female and 3 male
individuals are kept in one cemented tank with little water and float for the shelter of frogs.
Frogs were injected with AMPHIPLEX and released in the same tank. The frogs were observed
to notice amplexus couple. When I found the deposited eggs I collect them and rear for further
development. I have also injected the female separately in keep the in the incubator.

Findings: I found some amplexus couples 2 hour post injection. I found the egg cluster in
several tank but the rate is low (possibly 4 female out 23 female) ovulate. Later on I collect the
eggs and check for further development and found that they went for normal development. No
females were ovulated or deposited eggs when they were inject separately and kept only female
frogs in a box within the incubator indicating female need both AMPHIPLEX and male for
releasing egg.

3. Reproduction of Color mutant of Rana japonica to produce see-through frog again

Summary: Previously we succeeded to produce see-through frog by artificial breeding of
Japanese brown Frog. As the see-through frogs are weaker compare to the wild individual they
have less survivability and all see-through frogs and two color mutant (Black-eye and Grey-eye
mutants) died. In order to fix the mutant we outbred them with the Wild Rana japonica from
Hiroshima. I have used mature offspring (Hiroshima x Gray eye) and (Hiroshima x Heterogygus
wild) to get some black-eye and grey-eye mutant. Due to poor performance of the sperm I was
unable to get many viable offspring although I got many eggs.

Methods and Findings: I have applied established method of artificial breeding (Sumida et al.,
2016) for production of see-through frog. I have found that the female are good enough and
ovulate after injecting with PG but they cannot go for further development as the sperm density
and number of motile sperm is very less compare with the wild.

Future research plan:
Using the resources, male and female of 2 combinations I shall perform a series of crossing, 1%
to retain the Grey-eye mutant and Black-eye mutant and finally try to produce see-through frogs
again in our laboratory.
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oPublications
@ 1. Original articles

. Sumida M., Islam M.M., Igawa T., Kurabayashi A., Furukawa Y., Sano N., Fujii T., and
Yoshizaki N. (2016). The first see-through frog created by breeding: description,

inheritance patterns, and dermal chromatophore structure. Scientific Report. 6: 24431

II. Sultana N., Igawa T., Islam M.M., Hasan M., Alam M.S, Komaki S., Kawamura K.,
KhanM.M.R., and Sumida M. (2016). Inter- and intra-specific genetic divergence of Asian
tiger frogs (genus Hoplobatrachus), with special reference to the population structure of H.

tigerinus in Bangladesh. Genes & Genetic Systems. (in press)

oPresentations

1. Invited presentations in international meetings

Islam M. M., Igawa T., Kurabayashi A., Kakehashi R., Satou N., Shintani N., Tado M.,
Sugawara H., Nishitani T., Uchida M., Hasan M., Oumi S., Katsuren S., Fujii T., and Sumida M.
An ex situ conservation effort for several endangered and near-threaten amphibian species from
the Ryukyu Archipelago, Japan by captive breeding and sperm cryopreservation technique; and
some recent research works with amphibians. The 2" Hiroshima International Symposium on
Future Science: Hi-SFs 2016-Current and Future trends on the Interdisciplinary Research in life
Sciences, Hiroshima, Japan.

OActivities in academic and general societies
1. Committee of Academic Society
Zoological Society of Japan
The Herpetological Society of Japan
The Genetics Society of Japan

o International collaborations
A permission letter is under processing to bring frog sample from Bangladesh and work in japan
with the Forest Department, Government of Peoples Republic of Bangladesh

o Remarks

Review journal papers for “European Journal of Herpetology”.

o Educations in Graduate school

® Conduct course in undergraduate level in English title “Evolution and

Systematics in Animals”.

37



® Conduct course for Graduate students titled “Evolution and Systematics”
® Support graduate students for “Biological Science Seminar” by helping and

editing their English Abstracts and presentations.

®  Taken a lecture for two groups of fresh undergraduate students in English as a
part of super global program “Science Chat on Amphibian behavior and
diversity”

Hasan Mahmudul (#{EBh#)

O Summary of Researches
1. Identification of Hylarana species group from South Asia:

Summary:

For more than a century, Hylarana tytleri (Theobald 1868) has been confused with two
congeneric species, H. taipehensis and H. erythraea, in Bangladesh and neighboring countries
due to phenetic similarities as well as a lack of sufficient molecular and morphometric data.
The holotype in the Zoological Survey of India, Kolkata, ZST 10035, is the only extant
specimen of this species, yet it is in a bad state of preservation and ineffective for use in
comparative studies. To resolve these problems, we conducted molecular and morphological
surveys of Hylarana species throughout Bangladesh and examined H. taipehensis, H.
erythraea, and H. macrodactyla from Taiwan, Malaysia, and China, respectively. Based on
mitochondrial DNA sequence data, H. fytleri was shown to be genetically divergent from these
relatives (7.4, 11.8, and 12.3% for the 16S rRNA gene and 15.8, 19.8, and 20.9% for the Cytb
b gene in relation to H. macrodactyla, H. taipehensis, and H. erythraea, respectively).
Morphologically, H. tytleri could also be distinguished from these congeners by the following:
snout—vent length (SVL): 20.0-41.8 mm, rounded snout, moderately elongated head and
off-white dorsolateral folds. Although H. #ytleri showed the closest affinity with H.
macrodactyla in the molecular phylogeny, the former is strikingly different in the absence of a
middorsal stripe. Frogs from Myanmar previously allied to H. erythraea and treated as H.
tytleri, also showed genetic divergence (12.3 and 24.6% for the 16S rRNA and Cytb b genes,
respectively) with respect to topotypic H. tytleri, suggesting that Myanmar H. tytleri represents
a putative unnamed taxon. In the future, this data may be useful as a reference to avoid
erroneous species identification of Hylarana species in these regions.

2. Reproductive isolating mechanism of Bangladesh coastal bullfrog H.
litoralis and its congeneric species:

Summary:

To elucidate the reproductive isolating mechanisms in the Bangladesh coastal bullfrog
Hoplobatrachus litoralis and its congeneric species, we performed crossing experiments using
three species: H. litoralis, H. tigerinus, and H. rugulosus. In addition, we conducted
histological and spermatogenesis observations using hybrids of these species. The reciprocal
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hybrids between H. litoralis and H. tigerinus developed normally and had somewhat lower
viability at the metamorphosis stage compared with the controls. Most of the metamorphosed
frogs became mature. However, almost all hybrids between female H. rugulosus and male H.
litoralis or H. tigerinus died of underdevelopment at the tadpole stage, and only a few hybrids
metamorphosed normally and survived to maturity. The inner structures of the testes of the
control H. litoralis and H. tigerinus were completely normal, with seminiferous tubules filled
with compact bundles of normal spermatozoa. Those of the reciprocal hybrids between H.
litoralis and H. tigerinus were almost normal or slightly abnormal, with seminiferous tubules
that contained pycnotic nuclei in addition to normal bundles of normal spermatozoa, which
demonstrates slight abnormalities in spermatogenesis. In contrast, the hybrids between female
H. rugulosus and male H. litoralis or H. tigerinus had no bundles of spermatozoa nor
spermatids in the seminiferous tubules, which indicates entirely abnormal spermatogenesis.
Spermatogenesis observation showed slight abnormalities, with the occurrence of univalents
and increase of rod-shaped bivalents, in the reciprocal hybrids between H. litoralis and H.
tigerinus. These results may indicate that H. litoralis and H. tigerinus are not isolated from
each other by hybrid inviability nor by hybrid sterility, but show a slight divergence because
there is somewhat abnormal spermatogenesis in hybrids. However, H. rugulosus is isolated
from both H. litoralis and H. tigerinus by incomplete hybrid inviability and complete hybrid
sterility.

O Publications

1. Original article

1. M. Hasan, M. A. R. Sarker, A. Kurabayashi, M. Kuramoto and M. Sumida. (2015) Genetic
variation, advertisement call, and morphometry of Microhyla nilphamariensis from Bangladesh.
Philippine Journal of Systematic Biology, 9:63-80.

2. N. Sultana, T. Igawa, M. M. Islam, M. Hasan, M. S. Alam, S. Komaki, K. Kawamura, M. M. R.
Khan and M. Sumida. (2016) Inter- and intra-specific genetic divergence of Asian tiger frogs (genus
Hoplobatrachus), with special reference to population structure of H. tigerinus in Bangladesh. Genes
& Genetic Systems (in press).

2. Review
3. Others

oBooks

oPatents

oPresentations

1. Invited presentations in international meetings
2. Regular presentations in international meetings

3. Invited presentations in domestic meetings

4. Regular presentation in domestic meetings
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M. Hasan. “Cryptic anuran biodiversity in Bangladesh with description of three new species”.
International Union for Conservation of Nature (IUCN)-Bangladesh, Country Office, House 16,
Road 2/3, Banani, Dhaka, Bangladesh. August 27, 2015 (Regular).

O Research funds
1. KAKENHI
2. Others

OActivities in academic and general societies
1. Committee of Academic Society

2. Others
Red list Assessment Group-Amphibians, [UCN, Bangladesh.

O International collaborations

There is a collaborative research with June-Shiang Lai (Department of Life Science, National
Taiwan Normal University, Taiwan) to resolve the chaos of accurate identification of Hylarana
species group from South Asia.

O Remarks

O Educations in Graduate school
. Presentations of graduate students in domestic conference
. Presentations of graduate students in international conference

. Conferment of Master degree

. Teaching Assistants

1

2

3

4. Conferment of Doctoral degree

5

6. Contribution to Globalization in Graduate school Educations

I contributed to the course of “Animal Morphology” for undergraduate student, Department of

Biological Science, Graduate School of Science, Hiroshima University with Prof. Kinya Yasui.
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RS, BREEER - BEEROZLICE DL & TR AR THREEITIEK S N D T2 OIZIIMRE
RORFESE N LEE B 2 T,

IIETIZ, MRRAREEIZI BT D FoxBIHRE K 123, BMP &Wnt ¥ 7 F /UARER K DR &
FIFIENC X 72 B &, W= VIO IE - itz z Sl 2 2 &, £72, B TH<0ct-25
B[R] & feed—forward® v F U — 7 Z T LHRFEAZLRIE L CTWH Z E 26N L
T 5 (Takebayashi—Suzuki et al. Developmental Biology, 2011), feed-forwardi&{z T
X MU —27 OFAEIC L - CTFRoxBlI M OFEREFL EF I TR FEICIZT E A EEE L2, 20
B & U COIMREEN OM O MR ER 1 & Hil LRFEEZRIEL TV D, OREEE
HITH T2 RIRIE L O O Wil 2R F BRI ER N FET D, LW 9 2 OO ATREMER
Ez HiLlz, FoxBIBEREXRIE~ U AT W OMREFHEEILIER T, BRI ORI RE
MADHILDHZ &0 (Labosky et al., Development, 1997, #i¥k#E) , T = /L LA DE)
MIFEIC O IR AF S VTR S EE T 2 ATHEME AR STz, 72, FoxBIEREIK 1 & R4
(ZASE D & BT 5 ORI B ST ABiziE B K FOHBEC K LT Y, ARENT
FoxB1 & Biz A G [K 723 thhill L CHIREFHE ORI IZIZ - b < AIREtE & B 2 b iviz, AROF
2T, AL OWMTEREMRNTT 5 2 LIk o C, SRIEN O T YL FHERE % /) T
LAV THBNIT A L, SOICRIEBEDOEEICLVBERTNELDIA N =A%
RSREGICERfE L C, EREEORIEME DM ORTHZ L2 M E LT,

Biz#in B[R 71352 K5I 20 DR BL L TR 0 AR FHEHNIC L T EMRERICEH L T\ 5
T AR LI, S OICBizZERERFOWMFIFRELL, Mt~ — I —ORBLFELRKRL~—
I —ORBEMEHET 22 L GEEEOHIE), IO IR~ — b —ORBLEZFHE Uil
Pt~ — N —OFB 2GS 5 2 & (FIZEMOSIE) 2B 552 Lz, FoxBl &Biz#s 5 K
FOHE2ZHETLELT Y A I THEFZIT IR, ThERONE A Y
=7 va vy LG EICHREE Z A G DY D Lk~ — 7 —NCAM, N-tubulin, X O
Ffe~— A —HoxBIDFHL R E L <K T L, FoxBl& Biz#sB K7 Ak E 1% iF A 12
BB XYy P =7 2R L TWD Z LR RB SN, &5, BIPEWnty 7
T IR T 2 BiziE B R F DIERAEF I OWTHEH LT 52oHh 5,

2. FHER T3 D MBS E OFIE & B A — T A P — IRk - Rk

SIS S 2 ORI, TR LEHERFIZSE LT, ZoabiEmZRE L
T, 2F 0, FAEMIICITSMEE L CRA 2flaic ok 2N 2R, FHER T
WX T DINEREN B @V, BAEDETTHICONTSERINFEIREND, LLaRRn
B, ZREMOEHIIDRAED OIS 2SR ITHIIR STV < BB XM T2y, Zo
FICEBR LTINETIZ, PIRBESCHRTEEOHIEENIZHE) < T6F-beta 7 /R R A )
Hl+T2EIEFHEEZAT ) —= 7L, Oct-258xENF2HEE+T 2 Z LIk LTV D

(Takebayashi—-Suzuki et al. Mechanisms of Development 124, 840-855, 2007), % D%
DFFHT> 5, 0ct=251IBMP L 7 F /L Z il L TRt 235 95 7217 T/ <, Activin/Nodal
RFCFD v 7 Vb ilifid 2 2 E R ARET, KV IR S 7 ) Tk d D MRS A dil4E 5
DHIEBRENTWD, I T, FEREFITRT DHINE & 6T 5882 80 53
HZERZBEME LT, Oct-263FBLZHH 3 286+ OEBEMIT 1T/, 2T ETIC
FoxB1HR 5 [K] 1% Hiff - fAT L Cim 3L & %3 L7z (Takebayashi—-Suzuki et al. Developmental
Biology 360, 11-29, 2011),
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JunBix, B4 —HFT AV —IERKICEET 55— T, BEHA—F A4 V5B 5M
RSB 2 0oy B HHl L TV D ATREMEAV R S L7, RIC, B M JunBiE, #FERE & LT
18) < FGF L Wnt D ¥ 7 F AR EEK - T & HMAPK & GSK3betall X 5 U Vb 232 CHE D X
YR BELGBPMEE SN DT, A PHBELTEY AT JunBO U YA R 2R
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MR TNV EREAE LR A — T A P — 5 U T D ATREME SRR S
7= (Yoshida et al. Zoological Science 33, 282-289, 2016),

A — A L, SRR OMEE A BN > THERFT 2 2 & TH LW
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PE KT - JunBlE, EHERLOMER, F6 X OFEER IR D MG RE ) 2 e - SR
5 ECHEBERFEEEREZLTWD EEZ, BHOEKICES T T2 EDTWDE, £,
Y A BV A REESR A YIRS S L, BELEEWEAELETLIZEAMOBNTEY, JunB
OBFIENFHAFTET L L 500> TNAH T e, FEEESOFABBICHIT
5 JunBOZENZ DWW T b 2 1O TV 5,

3. FREFEEICE) HHL X N B OfRAT

HE 2. [ X 918, Oct-258R5E K 12N FFE K okt HMla B =i+ 5 2 &
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Specific Kinase) %, Y A H T /O TR HEIH L, Oct-260@EIRIIC LV BT
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BLZE A, BUWVMRBELZSI SR Z 0800 o 7z, BN E VO 7=NskD S THF
FENCBNT, U VLA Z T TENSKII AL E THODIC R EIND Z E RSN TV d,
OV UBEY A MIEREZEANLZE A, BTAVRTOMBHEEEMEDHER S,
Fo, MRBEAS S ZTFGRALEE S LIZI R I v bR BT 4 7BIPZFIAIC X HBMPD
INHIALER & NskoB RIZE B 2[RRI T /e o 72 & 25, NskiZ 2 6 DAL & a2 v ¢,
MRFE AR D Z L N5 Tz, FGRIL, % @ TFifi T < MAPKZ /1 L CBMP Y 7 L
K FSmad% V U EE(LT 25 Z & TSmadD a2 REE L, BUPT 7 A2l 3 2 Z L BNE b
TW5b, L7 o> T, Nsk2SFCFALELCBMPHNHIALEE & Wi {EH 27~ L7c 2 &%, Nsk2SBMP-
T T MR RO T T < EERFHEOWT g Y U {kd 25 Z & TBUPY 27
NETET D REME A RE TS, BITE, Z ORREMEEBRGET DT 24T/ > TN D,

4. TGF-betal 7 F MRERIKE DB T ) LRAT & 2 DL

TGF-beta 7' F WARIERIZIL. Activin/Nodal/TGF-betaffig & BUPEL IR D212 KBS 1,
RFS AWM O P IRSERR S, NIRIER AL, APRFHESCRR ~ 7ok - SR E ORI < EE e
VI MBRERKETH D, MIENMCEW TS S ORI T - v 7T OBRER T2 EE
ENTEY, BEEERMEEEZ U CHERE o727 7 0 1Y ATz )v MR o205k
T BEFEOR Yy B A AT TV DR ) MMENT Z1T725 2 LT, 77 MEIMHES
T FGREREE OB, BB e O A E A O BT O E SizB VT
BELMANMEOND EEZLND,

S BT, TGF-beta 7 F MR ER I OREAKIK T Z M8 )A < F, Nodal3lB nF27 7 A ¥ —,
Vgl fn¥ 2 7 A% —, ChordinZg ¥ ®BMP7 v % 2= Z NEfxT, TGF-betaAMHEIET,
Smad ¥ 7 WAREER FIZHEF I HRIENE L &2 B U7e, telesig e LC, FGFy 7 s
BRI DRERRIR FIZOW T T 2 D 7o R, TGF-betay 7V F WMRERKIZ2=— 2 72
ZAENEEZTWD Z ERWEICR ST, TROHDOREREZ 2 OO £&DTHREL
7= (Suzuki et al. Developmental Biology, in press; Suzuki et al. Developmental Biology,
under revision),

5. HEY AT LY V—2HER Y BT — 7 O
ERETLVEFME L TENTZHBEFOR Y ZAYATZABLIORT 7Y Y AT )L

42



DA F YV — R % EHBEER RS TIRAT - T 572012, 3 L O A Je i sk 73 [F
BRAICEH BT D 7201, UMV — T OARMN L &2, WA MR & RE - oK
EoOY AT Y Y — 2P S OEBEE AT/ > T 5D, FFIZ, Ry XAV AT TS
WL, SCERRMEA /B ARERIT I A (AMED) > a A ) V=27 a =7 b
(NBRP) D -RR244EFEF B INGREE & L T R — b 2ZFTBY, EHEXy hU—27 ZiED)
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in press.
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frog Xenopus laevis. Developmental Biology, in press
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1. NBRPE¥E Xy F AV ATZNVOERY - BERK OB - 244t

AR e b AR 1, SRR ZEBR R VE N B AR A S B Z A% (AMED) £ D F- 2 =5 F LN
AF YV Y —ATFa =7 (NBRP) FHEIZHH], AmELFEREFEONERBICEKT D720,
BERA Y AV AT TNV ERFRERLHEEBRE ITREL TWD, Ry A AT 32
FERTH- T ) LA AP/ PSS HRBER GRS, 25 MEFRIZZE T LTS,
BIEFMRILIE LSRRI hoTe, SHIZ, XAV AT )VETALVY e TALELTE
MEBIZED B FOT%E L > TEY, 7 MREOHTLIRLILFIHATEDLZ En
b, b NEBFRO IO OWRIERILE T LEM) & LA BEEMICRD DTN D, 7225,
ZOEBMRENPRFERICEG L TOL BT EREELS, EREME L IR E LOBREIZH
%o NBRPEEHPO—21X, WHMEOH L2 RERETVEMR Yy XAV AT NV EFRT
HZEThD, WAFNIEMER IR ASE ORI X o TR 7 B0l ) % i 2 72 R e )
KHEDESE IR R ENED Z LTI LTV D, NBRPO R v A Y A W )L XU 52 b A3
EFICEATEBY, B EI7a— VWD L_XVDEDOLEFTDHI ER~v A 7t
T4 b= —fATIC L > THLMNZR>TWD, 29 LIz kDY VY —2Xt&
Z—IZNDRy BAY AT TR, BRI T ENREES O 7 v— AR E
B2 LB LT HRICARA R TH D0 D UGPEMEMEFEAEIC L > THIEH LA L
TWD, 2843 A RKBIFEDNBRP R v X A Y A AT )VHEIEITI T HIVE « (RIFIT6HEHELE
[, 1255R#E, 9786/, ZHNHRMIZIXT VYV R 7Ly Rinb A7 Ly R, LT r—>
IZEDREZ 72 DT> TV D, fREEIIMAETO00 L, A Y Y — R % U TCRISPR/Cas
XD v T NNV EESToE 2T A, FOIRIMO AR Z BT D THEW 2 &M
MY FEHIETORE - SRR RELB TR N TR R oTe, AFRY v 7 EH &Sy
WrA A— 0 7 (MALDI-MST) fEATIE R v X A Y AT TN AR~ X 7 OO0k~ —7
—Z[AE - LT 2700 F Y — b2 BHFALTWS, 4% IINBRPHEED
—BRE LT, @B TUET T NOFEEZIT TREZITV., ERESCHAEICET 2%E~0
Hilkz B4,
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P, MRS EREEOE MEKUICET 2B 2 1ED . ETRKORE & /e b o 1k %
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