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They transmit
a wide variety of

infectious diseases
around the world—

One of the
deadliest animals
to humans—

: yellow fever

S

To prevent the spread of diseases, || But how do mosquitoes
it is effective to stop mosquitoes find their partners?
from reproducing.

Hi there!

’'m an Aedes aegypti
mosquito, and I'll explain!

Mosquito auditory anatomy
o

female

Our male “ears” are
very large and fluffy.

7" The auditory organs at
the base of our ears are

said to be the largest
among insects!
With these ears,

we pick up female
flight sounds!

_

How do they
communicate through
flight sounds?

Let’s investigate
by mutating
sex-differentiating genes!

Loh, Y. M., et al. fruitless is essential for male Aedes aegypti ©2026 Yoko Sasayama,
attraction to female flight sounds. PLOS Biology (2026). DOI: Nagoya University ITbM.
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| When the sex-differentiating gene fruitless is mutated 1 |

ﬂ-lello!
I’'m a male mosquito,

and Pll be living here
from today!

Nice to meet youl!

We've been getting
a lot of new friends

Hey, cutie! Want to go
on a date with me?

He flew away...
Maybe something
urgent came up?

You didn’t hear that
female sound?
That’s unusual.

Loh, Y. M., et al. fruitless is essential for male Aedes aegypti ©2026 Yoko Sasayama,
attraction to female flight sounds. PLOS Biology (2026). DOI: Nagoya University ITbM.
10.1371/journal.pbio.3004041



So anyway, that guy’s been
really popular lately...

It’s time to

Uoooooh!
Form a swarm!

Ladies,
I'm right here!

What is
everyone doing...? /

Charactenstlc 2of
fruitless

*Do not form
Swarms

Ffruitless. ..

By mutating mosquito
E sex-differentiating genes,
researchers have found
that it may be possible
to control mosquito
reproductlon

This technology may help
reduce the number of
people infected with
mosquito-borne diseases!

That’s bad news

Loh, Y. M., et al. fruitless is essential for male Aedes aegypti ©2026 Yoko Sasayama,
attraction to female flight sounds. PLOS Biology (2026). DOI: Nagoya University ITbM.
10.1371/journal.pbio.3004041
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Penular macam-macam

penyakit di berbagai _ _ >
penjuru dunia Hh démam berdarah

Salah satu hewan
paling mematikan
bagi manusia—

demam kuning
.
Dengan mencegah nyamuk Tapi, bagaimana cara nyamuk
berkembang biak, kita juga bisa berkembang biak?

mencegah penyebaran penyakit lho!

i

Aku nyamuk Aedes aegyypti, \ &
hadir untuk menjelaskan!

“Telinga” nyamuk "\ Anatomi pendengaran nyamuk

jantan sangat besar | N7 7 Telinga nyamuk adalah
dan berambut halus ) ' 2} g Y yang terbesar di dunia
serangga
 serangg %

Dengan telinga ini, kami bisa
mendengar bunyi kepakan
sayap nyamuk betina!

\ laki-laki perempuan
W/, € flagelum —)%

Bagaimana nyamuk bisa
berkomunikasi dengan
bunyi kepakan sayap?

Mari kita ubah gen penentu
jenis kelamin nyamuk dan

pelajaril
Loh, Y. M., et al. fruitless is essential for male Aedes aegypti ©2026 Yoko Sasayama,
attraction to female flight sounds. PLOS Biology (2026). DOI: Nagoya University ITbM.
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Ketika salah satu gen penentu jenis kelamin (fruitless) diubah 1

Halo! Aku nyamuk jantan Salam kenal!

dan aku akan tinggal di
sini mulai hari ini!

Asyik, teman barul

Loh, temanku pergi...
mungkin ada urusan
mendadak?

Suara betina tadi tidak
terdengar? Aneh..

berfungsinya gen

Truitless 1
2 WAk fatan iga
agi .
Apa yang salah ya? Bl tertarik pacia
bunyi kepakan
Sayap beting

Loh, Y. M., et al. fruitless is essential for male Aedes aegypti ©2026 Yoko Sasayama,
attraction to female flight sounds. PLOS Biology (2026). DOI: Nagoya University ITbM.
10.1371/journal.pbio.3004041



Ketika gen fruitless diubah 2 / 1

Begitu deh, dia akhir-akhir
ini sangat populer...

Y, ¥

Ya, be.tu\ L

Saatnhya
bergerombol!

Ayo kita cari
pasangan kita!

Vi U Ciri khas tidak
@“‘ % berfungsinya gen
@: : Truitless o
A " "Nyamuk tidaj
bergerompo untuk
Mmencari Pasangan

Teknologi ini dapat membantu
menekan angka penularan
penyakit yang disebabkan
oleh nyamuk.

fruitless. .. | AW, \\\ \\4
Peneliti menemukan
Q bahwa mutasi pada gen
penentu jenis kelamin
berpotensi membawa
manfaat dalam upaya
mengontrol reproduksi

Gawat, itu kabar
buruk untuk kami!

Loh, Y. M., et al. fruitless is essential for male Aedes aegypti ©2026 Yoko Sasayama,
attraction to female flight sounds. PLOS Biology (2026). DOI: Nagoya University ITbM.
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Chuing truyén du loai
bénh truyén nhiem
trén khap thé gidi—

Sot xuat huyét

MGt trong nhifng
sinh vat cudp di
rat nhiéu mang
ngudi

Sot vang/da
\~..__.../g

Kiém soat kha nang sinh san ctia Nhung muoi tim ban
muoi ¢6 thé ngan chan su lay lan cla ddi kiéu gi nhi?

Xin chao!

Minh la muoi van
Aedes aeqypti,
dé minh ké cho né!

Cd quan cam nhan am

c6 mot “doi tai” ; th.?,nh nam & g€3’c i‘dﬁi
M _01_ tai” dudc cho lalon
rat tovaxu. G nhat trong s6 cac loai
—Y con tring! <

W ¥ Nhg “d6i tai” nay, minh c6
N %7\ thé nghe dudc tiéng vo
Cd quan Johnston canh cia muoi cail

Vay mudi giao tiép véi
nhau thong qua tiéng vo
canh nhu thé nao nhi?

Hay cung nhau tim hiéu
bang cach gay dét bién cac
gene quyét dinh gidi tinh!

Loh, Y. M., et al. fruitless is essential for male Aedes aegypti ©2026 Yoko Sasayama,
attraction to female flight sounds. PLOS Biology (2026). DOI: Nagoya University ITbM.
10.1371/journal.pbio.3004041



Khi gene quyét dinh gigi tinh fruitless bi dot bién - 1

Xin chao ca nha!
Minh (& mét chi muai duc,
tU hdm nay minh sé song
g day!

Rat vui dugc gap cau,

may nay minh ¢
nhiéu ban mdi ghé.

Ua bay di dau vy ...
C6 chuyén giha ta?

Ua ciu khong nghe thay
| tiéng ctia may ban nif ha?
\ Kila thé.

Truitlessg (dot bién)

i L2 "Khdng b thu ht pe;
TN Minh vifa ldm gi tiéng v canh ci
\d laha ta? Muoi cai

=l

Loh, Y. M., et al. fruitless is essential for male Aedes aegypti

attraction to female flight sounds. PLOS Biology (2026). DOI:
10.1371/journal.pbio.3004041
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May nay, thang dé dugc
nhiéu em dé y lam...

Cac em di,
anh & day ne!

lam gi vay...?

Ua moi ngudi dang

Cac nha nghién clfu da
& phat hién ra rang viéc
gay dot bién & cac gene
quyét dinh giGi tinh &
muoi ¢o thé kiém soat
su sinh san ctia chiing.

Loh, Y. M., et al. fruitless is essential for male Aedes aegypti
attraction to female flight sounds. PLOS Biology (2026). DOI:

10.1371/journal.pbio.3004041

Ffr uitless. .. AT AR \\V

Cong nghé nay c6 thé giup
giam s6 ngudi mac cac bénh
do muoi truyén!

Nhung bon minh
thi toi roil!!

©2026 Yoko Sasayama,

Nagoya University ITbM.
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